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PREFACE

Zoo movement in India is more than a century old. Different Zoos have
done pioneering works in the field of up-keep and management of indigenous
and exotic animals in captivity. It was not only confined to these works, but
they have also published their works in different books, journals, magazines,
reports etc. The earliest such known work is that of Ram Brahma Sayal of
Alipore Zoological Garden, Calcutta in 1892. This is recognised all-over the
world as one of the earliest reference books on zoo animal management. This
has recently been reprinted by the Central Zoo Authority in 1995. Similarly,
many other papers on wildlife diseases, biology, nutrition, management,
education and awareness etc. have been publi-shed by the Indian authors from
time to time in national and international publications. But they were not
available for ready reference to the zoo workers for their day to day work and
for further research. A necessity of putting all these articles together was felt
by the Indian Zoo Directors’ Association. The Central Zoo Authority also
agreed to support such a venture for the benefit of the Indian zoo community.
We are thankful to different authors, institutions, publishers etc., who have
readily responded for copying of articles for publication in this compendium.
The first volume is being entirely devoted to health and disease management.
Subsequent volumes are planned on different subjects like animal biology,
further papers on diseases, conservation etc. which will depend on the response
of the contributors and publishers. We are thankful to the Central Zoo
Authority and its Members Secretary, Sri S.C. Sharma for actively supporting
this venture. We are also thankful to all authors and editors of journals for
including their papers in the compendium for the benefit of the Indian Zoo
Community. It is our earnest hope that this publication will be useful for zoo

personnels for their day to day management.

COMPILERS
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HISTOPATHOLOGICAL CHANGES IN THE LIVER OF A
SPOTTED DEER (AXIS AXis) INFECTED WITH
FASCIOLA GIGANTICA

By
A. T. Raot and L. N. ACEARYA?

From a five year old spotted deer which died at Nandan Kanan
(Zoological Park), pieces of liver fixed in 109% formal saline were
collected, later processed by routine histopathological techniques and
stained by H. & E., Masson's trichrome, phosphotungstic acid
haematoxylin (PTAH), Z. N. carbol fuchsin and prussian blue stain-
ing technique for iron and Stein test for bile pigments (Lillie,
1954).

.Histopatbology
Macroscopically, throughout the surface and substance of
liver there were white scars of varving sizes. The walls'of the bile
ducts were enormously thickened and atsome places they assumed
nodular appearance and were hard to cut. In some of the bile ducts,
large number of adult Fasciola giganiica were seen.

Microscopically, the bile ducts revealed extensive hyperplastic
changes in their lining epithelial cells and in certain locations they
assumed a glandular appearance. Their walls were infiltrated with
large number of lymphocytes, macrophages, plasma cells and giant
cells. There was diffuse proliferation of connective tissue in the
periportal areas resulting in repiacement of large portion of

parenchyma.

In some of the bile ducts, large number of eggs of Fasciola cut
in various planes were seen deeply embedded in a pool of dead and
degenerating erythrocytes, macrophages, giant cells and cellular
debris. Many of the ova weresurrounded and invaded by a number
of epitheliod cells and giant cells and some of the latter had even
pierced through their walls with an attempt to ingest the embryonic
mass. A good number of ova revealed shrinkage and degenerative
changes whereas few others were also calcified. Some.eggs in tissue
sections manifested densely stained eosinophilic club shaped radiating
structures on their external surface. These structures were stained

deep blue by PTAH technique.

1. Assistant Professor of Pathology, Orissa Veterinary College, Bhuba-

neswar.
9. Veterinary Assistant Surgeon, Nandan Eanan®
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Bile 'ducts showing such lesions-enormously-distended-and in
certain areas, the mucoss was completely denuded. The macrophages
and giant cells revealed .intense.phagocytic activity and were loaded
with an iron free acid fast granular pigment which was positive for
bile pigments. '

The walls of the bile ducts revealed the presence of multiple
- focal/diffuse areas of necrosis of connective tissue. There was also
varying amounts of calcification in the centre of these lesions. A
notable feature observed was, the presence of multiple focal egg
granulomas near about the-vicinity of larger-bile ducts. The adjacent
liver parenchyma revealed varying degrees of degenerative changes
like granular degeneration, vacuolar degeneration and necrosis.

Ova were also encountered in the lumina of venules which had
resulted in phlebitis and intimal proliferation and their nuclear
degeneration and desquamation. ‘The ‘lumina of hepatic arterioles
were much narrowed due ‘to hypertrophy of median coat and proli-
feration of subintimal tissue.

.Discussion

The essential tissue chsnges in liver of spotted.deer infested
with Fasciola are similar to those described in bovines and ovines by
enclier workers. An interesting feature observed is the presence of
a number of giant cells and macrophages invading the eggs in the
bile ducts. Some of the phagocytic cells are loaded with yellow
granular pigment in H.& E. stained sections. These granules on
diffierential staining are found to he iron free acid fast pigment but
appear green.in Stein test.

Yet another interesting feature observed in tissue sections is
the presence of densely stained eosinopbilic club shaped radiating
structures on the external surface of eggs. Such structures were
reported earlier around the ovum of Schistosomes (Datta 1933, Rao,
1934). Regarding the pathogenesis of those structures, it was opined
by Lichtenberg et al (1966) that these structures appeared around ova
due to mechanism of antigen-sequestration. invoked by heavily infec-
ted host during acute stage of Bilharziasis, when antibody production
against certain antigenic fractions of :mature Schistosome eggs
increased sufficiently to altain a critical concentration and ratio, thus
resulting in antigen-antibody precipitation’ around Schistosome €ggs. -
Surprisingly, such .structures have not been reported previously
-around Fasciola eggs in any species of-animals-and further .studies
are necessay to explain the exact pathogenesis of these structures in
spotted deer and their absence in other species of animals.

2
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Eggs are mostly encountered within the larger bile ducts.
However, a few eggs are also noticed in the periductal tissue which
bas resulted in the formation of egg granulomas. Such eggs might
have resched these arcas due to the abrasions produced by adult
parasites as suggested by Urquhart (1956).

Acknowledgment R
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CTorrespondence

Sir,
Sab: Tuberculosis in a lesser Whistling teal (Dendrocygna
Javonica).

The present communication deals with the occurrence of
tuberculosis in a lesser whistling teal for the first time in thig

country.

Out of the twelve whistling tenls received on 1-11-65 from
Caicutta Zoo. at Nundan Ipnan (Bioiouical Parck), Cuttack district,
one was found dead on 20-12-67. Noremarkable symptoms could be
ohserved as it was remaining with other birds. On postmortem
exawination, the spleen was enlarged, mottled in appearance due to
presence of multiple yellow caseonecrotic lesions protruding from
the surface surrounded by -clear connective tissue capsnle. Lungs
revealed similar solitary large nodule 1o the parenchyma. ‘The livec
was enlaryed and bard to cut. The capsule was very much thickened,
the parenchyvmu was pale in colour and at places revealed grey circum-
scribed lesions. Impression smear of lungs, spleen and liver revealed

scid fagt organisms.

Representive portions of organs were collected and processed by
routine histoiogical procedures and stained by H. & E. Mecalum Good
Pasture Method and Z.N. Carbol Fuchsin techniques.

Microscopicaily, H. & E. stained sections of spleen revealed
extensive areas of caseation necrosis along with Karyorrhectic nuclei
replacing major portion of pavenchyma. There was a dense zone of
infltrating macrophages, lymphocytes. giant cells and fibrous connec-
tive tissue around the mecrotic ares. A large number of daughter
tubercles of varving sizes were noticed adjacent to the larger tubercles.
The wmacrophages and giant cells revealed vacuolation of the
cvtoplasm. An interesting feature observed was the presence of mere
aggregates of large number of giant cells at certain locations.

Sections of lungs also showed similar lesions. Sections of
liver revealed areas of degeneration snd atrophy of the hepatic cells
with reticulin network intact. The reticulin fibres revealed fibrinocid
Jegeneration. Acid fast organisms were detected in tissue sections
of spleen. lung and liver. The acid fast organisms are morphologic
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cally indistinguishable from Mycobacterium tuberculosis. Unfortuna-
tely the materials could not be sent to Bacteriology Department for
isolation of organisms. However, the authorswould like to mention
here that there was a case of pulmonary tuberculosis in a stump
tailed macaque which died on 6-8-67. The enclosure of that
. monkey was adjacent to that of whistling teals. It is quite possible
that the infection might have spread from monkey to the teal.

Grateful acknowledgements are due to Desan, Dr.S. ¥ Misra
of Orissa Veterinary College, for providing facilities, to the Chief
Conservator of Forests and Wild life Conservation Officer, Orissa for
permitting to send the materials for histopathological examination
and to the staff of the Pathology section for their cooperation.

A. T. Rao,

Assistant Professor; Pathology,
Orissa Veterinary College

and
Bhubaneswas-8 L. N. AcEARJYO,
19-8-88 Veterinary Assistant Surgon,

Nandan Kanan, Cuttack Dt.
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orrespondence

Sir,
Sub :  Pathological lesions in livers o f twn Indian Sambars (Cervus
unicolor niger) infected with paramphistomum ezplanatum
Creplin, 1847); Nasmark, 1937 Gigantocotyle ezplanatum.

From the perusal of available literature, the occurrence of
paramphistomum erplanatum has not been reported in sambars
(Mukherji and Chauhan, 1965) The anthors, while studying the
necropsy lesions of different wild animals that succurubed at Nandan
Kanan - State Biological Park, Orissa observed that the livers of two
sambatrs were heavily infected with paramphistomum ezplanatum.

On gross examination, the liver was hard to cut and white
cirrhotic patches were seen both on the surface and in the substance.
The common bile- duct was distended with pinkish coloured conical
flukes with a slight dorsal curvature. Representative portiona of
livers were processed by routine histological technigues and stained
by HEE.

Prominent histopathological changes were encountered in the
common bile duct. The mucosa was thrown into several folds due
to extensive hyperplastic changes and o tlask shaped projection of
mucosa was drawn into the concavity of posterior sucker as reported
in case of buffaloes. The epithelial cells of mucosa had,undergone
degeneration and desquamation and at many locations there were
ulcerations together with heavy infiltration of plasma-cells, mononu-
clear cells and eosinophils. The lumen was distended with exudates
admixed with flukes. The wall of the hile duct was much thickened
due to proliferation of fibrous connective tissue associated with heavy
infiltration of imflammatory cells as a result of which only islands of
degenerating hepatic cells were left. The cirrhosis was typical of
monolobular type. The smaller bile ducts in these aress were much
dilated, distorted and contained inflammatory exudates.

The central veins, the sinusoids and the portal vein were
highly congested. There was mild phlebitis of the portal vein
associated with the formation of several minute thrombi around the
intimal laver and presence of immature flukes in the lumen. The
hepatic cords revealed varying degrees of retrogressive changes like
cloudy swelling, vacuolar degeneration and necrosis of the cells
together with focal haemorrhages.

. 8
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The salient histological features were essentially similar to
those described in buffaloes by Kulasiri and Seneviratne (1956) and
Pande et al (1968). Kulasiri and Seneviratne (loc. cit) mentioned that
only two cases studied by them revealed the presence of immature
parasites in the portal vein; one was surrounded by granulation
tissue and the other was calcified indicating that they did not
commoanly travel in the vein or survive in them for a long time.
They believed that the infection of the bile duct was by transperi-
toneal route since the gall hladder was not invaded. Contrary to
such a concept, Pande et al (loc. cit) observed that the normal route of
entrance appeared to be through the opening of the bile duct. On
reaching the submucosa, some immature specimens could, prior to
their nodulation, be transported to other organs through portal
system. The present report is in agreement with the latter view
since apparently normal immature flukes could be detectéd in the
portal vein. The sambars were, however, devoid of gall bladder.
The presence of several ulcers in the bile duct mucosa might be due to
constant irritation ss a result of their mechanical presence.
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college for providing facilities, Sri 8. R. Choudhury, Wild Life
Conservation Officer, Orissa for permitting to send the materials for
histopathological examination, Dr. M. M. Patnaik, Helminthologist,
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section for their co-operation.
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A case of fibrosarcoma in a2 baby elephant

By

A. T. Rao and L. N. ACHARIYO

Section of & fibrosarcoma
in skin-Plemorphic fibro-
blasts in scont amount of
collagen.,

H. & E. x 250

| To faces page 593 |

10



Reprint from THE InpDIAN VETERINARY JOUBNAL

Vol. 47, No. 7, July 1970.

(orrespondence

Sir,
Sub: 4 case of fibrosarcoma in a baby elephant :

The extensive list of neoplasms of wild animals reported in the
world literature cited by Sivadas ef al (1968) does not include fibro-
garcoma in elephants. The present communication deals with a
case of fibrosaccoma encountered in a male baby elephant aged two
years and two months at Nandan Kanan Zoo.

Biopsy wmaterial was taken from a growth seen a little above
the right eye. The growth was a circumscribed nodular mass having
the size of a table temnis bLall. It was soft and the cut surface
haemorrhagic.

The neoplastic cells were spindle shaped and highly anaplastic.
Numerous mitotic figures could be seen. The neogplastic tissue was
highly vasculsc and was seen invading the cutaneous muscles result-
ing in their hyalinisation. The animal was under observation for
nine months and no recurrence was noticed.

REFERENCE
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Erishnan Nair, N. and
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A. T. Rao,

dssistant Professor, Pathology,
Orissa Veterinary College,

Bhubaneswar-3.
and
L. N. ACEARJYO,
Bhubpaneswar-B, Veterinary Assistant Surgeon,
§-10-1989, } Nandan Eanan, Cuttack.
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NOTES ON THE HELMINTH PARASITES OF VERTEBRATES IN
BARANGA Z0OO (ORISSA)

By

M. M. ParNarx and L. N. AcEARIYO
State Veterinary Laboratory, Bhubaneswar-3

Postmortem examination of 153 vertebrates of 36 kinds and
medication of 15 mammals of 8 kinds, in the course of disease
investigation work at the Baranga Zoo, revealed 127 of them being
infected with 16 trematodes, 17 cestodes, 34 nematodes and 8 acantho.
cephalid species. Perusal of pertitnent literature (Southwell, 1930 ;
Baylis, 1936 ; Mudaliar and Alwar, 1947 ; Skrajabin, 1952 ; Rama-
nujachari and Alwar, 1954; Alwar and Lalitha, 1961; Yamaguti,
1958, 1969, 1961; 1968 ; Humphery and Segal, 1966; Segal, et al
1968.) and study of the collection indicated that most of the parasites
had been recorded or deseribed from the Indian subcontinent except
for seven and eight of them were the new host records. For infor-
mation of the veterinarians, the parasites are host-wise listed hers,
with an asterisk mark against the new records,

12
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Number of | Number
Host animals found Parasites found
ezamined | infected
Reptiles:
1 Indian python 7 7 Bothridium pythonis
(Python molurus) Blainville, 1824
7 Ophidascaris jfilaria
Dujardin, 1845
(= 0. ajgariasis
Khera, 1954)
2 Russels viper 2 2 Polydelphis attenuata
(Vipera russelll) (Molin, 1858)
(= Hezametra atte-
nuata)
2 Kalicephalus willeyt
(Linstow, 1904)
3 Monitor lizard 2 1 Duthiersia fimbriata
(Varanws monitor) (Dies, 1850)
Birds :—Ciconif ormes
4 Spoon bill 2 2 Microsomacanthus
(Platalemlencoro- Sfilirostris Weld,
dia) 1885
5 White ibis 2 2 Patagifer chandra-
(Threskiornis mela- puri Brivastav,
nocephala) 1952
6 Black ibis 8 8 Patagifer wesleyi
(Pseudibis papil- Verma, 1936
losa)
7 Darter 1 1 Contracecum £r£cusp}is
(Anhinga rufa) (Gredoelst, 1916)
8 Openbilled stork 18 18 Chaunocephalus ferox
(Anastomus osci- (Rudolphi, 1795)
tans) 7 Synhimantus laticeps
(Rudolphi, 1819) .
Gruiformes
9 Sarus crane 1 1 DPetasiger antigonus

(Grus antigone)

Nigam, 1944
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Number of | Number I
Host animals found Parasites found
ezamined | wnfected
Falconiformes
10 White eyed buz- 1 1 Contracecum milvi
zard Yamaguti, 1935
(Butastur teesa) 1 Idiogenes butasteri
Chaterjee, 1954
11 Indian vulture 1 1 Porrocecum  depres-
(Gyps bengalensts) sum Zeder, 1800
12 Barred jungle 1 1 Centrorhunchus globo-
owlet caudatum (Zeder,
(Glaucidium radia- - 1800)*
tum) p
Galliformes
13 DPea fowl 12 11 dscaridia lineata
(Pavo cristatus) (Schneider, 1866)
2 Dyspharunz pavonis
Sanwal, 1951
3 Heterakis beramporia
Lane, 1914
4 Raillieting tetragona
(Molin, 1858)
2 Cotugnia longicirrosa
Johri, 1939
14 Painfed spurfowl 3 1 Cotugnia dignopora
(Galloperdiz lunu. (Pasquale, 1890)
lata)
15 Redspur-fowl 2 2 dscardia compar
- (Galloperdiz spadi- Schrank, 1790
cea)
16 Grey jungle fowl 3 2 Cotugnia ntermedia
(Gallus sonneratii) Johri, 1934
1 Heterakis gallinae
(Gemlin, 1790)-
Columbiformes
17 Pigeons 11 2

(Colwmba livia)

ﬁbiléietiha colemba
{Molin, 1719)
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Number of | Number
Host animals Jound Parasiics jound
ezamined | infected
1 Cotugnia Cuneata
Meggit, 1924
5 dAscaridia columbae
(Gamel, 1790)
2 Echinostoma revolu-
tum Frolich, 1802
Others
18 Jungle myna 3 1 Choanotaenia sonoti
(deridotheres fus- Mukherjee, 1964
cus) 3 Diplotrianea tricuspis
Fedtsch, 1874
(=D. acridother:
EKarve, 1934)
19 Brahminymwyna 3 1 Choanoiaenia senoti
(Sturnus _g;tqod,a-- Mukherjee, 1964
Tum)
20 Pied mynsa 3 2 Ratllieiina penetrans
(Sturnus contra) Johri, 1934
21 Red-billed Blue 3 3 Passerilepis stylosa
magpie . (Rud, 1810)*
(Urocissa erythro-
rhyncha)
Mammals : —Rodents
22 Giant flying 9 2 Longistriata longispi-
sguirrel cularis Singh, 1962
(Petaurista petau- 1 Suphacia scturi Mirzs
rista) and Singh, 1934
23 Albino rat 3 3 = Hymenolepis diminu-
(Rattus sp.) ! " ata (Rud, 1819)
1 @8 Hymenolepis nana
Siebold, 18562
Artioda.cty*a. |
24 Wild boar 3 3 & Globocephalus connors
(Sus cristatus) filli Lane, 1922
2 Oesophagostomum
dentatum Rud,
1833
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Host

Number of
antmals
examined

Number
found
infected

Parasites found

25 Spotted deer
(dzis axis)

Sambar

26 -
- (Cervus unicolor)

27 Barking deer
(Muntiacus mun-

tjak)

28 Nilgai .
(Boselaphus trago-

camelus)

Proboscidea

29 Elephant (Drugged)
(Elephas maximaus)

12

12

10

B =

- Artufechinostomum

sufrartifex Lane,
19{5 f
Optsthorchis novorca
Braun, 1902
Fasciolapsts buski
Lankester, 1887

Fasciola gigantica
Cobbold, 1855

Cotylophorum cotylo-
phoron Fischoeder,
1901

Iischoederius elonga-
tus Poirier, 1883
Homologaster poloniae
Poirier, 1883
Trichuris discolor

Linstow, 1906
Paramphistomum

explanatum

Creplin, 1847

Homologaster poloniae
Poirier, 1883

Fischoedertus elonga-
tus Poirier, 1883

Paramphistomum
“gracile Fischoeder,
1901
Fischoederius cobboldi
Poirier, 1883
Ashworthius martin-

agliae Ortlepp,
1538

Quiloma travancra
Lane, 1914

Murshidie faleifera
(Gobbold, 1882)
Lane, 1915
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Number of | Number
Host animals | found Parasites found
exzamined | infected
Carnivora ] |
|
30 Indian fox 3 2 | Mesocestoides lineatus
(Vulpes bengalensis) | | Goeze, 1782
| 3 | Dipylidium canninum
. Linnaeus, 1758
2 ! Unci]%:ia, stenoceph-
| | ala Railliet, 1884
i |
31 Jungle cat 1 1 | Toxocara cati
(Felis chaus) ; (Zeder, 1800)
1 ' Spirometra erinaceae
' (Rud, 1819)* =
1| Euparyphium mala-
yanum Leiner,
1911
1 Onicola sp *
32 Leopard cat 3 1 | Ancylostoma brasili-
(Felis bengalensis) [ | ense Gomez, 1901
33 Fishing cat 1 ' 1 Spirometra erinaceae
- (Drugged) (Rud, 1819)
(Felis viverrina) i 1 Tozocara leonia
i Linstow, 1902
34 Golden cat 2 1 Tozocara cati
| (Drugged) (Zeder, 1800)
(Felis temmirfgki) : (= Tozocara mustaz
; Zeder, 1800)
35 Clouded leopard 2 ﬁ 1 Spirometra - eriacegae
(Drugged) | (Rud, 1819) ]
(Neofelis nebulosa) 1 Taenia taeniaeformis
(Batsch, 1786)
36 Tiger (Drugged) 6 2 Tozocara cati
(Panthera tigris) Zeder, 1800
3 Taenia pisiformis
(Bloch, 1780)
1 Spiromotra erinaceae

(Rud, 1819)
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~3
[ 34]
[Je}

Number of | Number
Host antmals Jound Parasites found
examined | snfected
37 Leopard cub 1 1 Mesocestoides lineatus
(Drugged) (Goeze, 1782)*
(Panthera pardus) 2 2 Galonchus perniciosus
(Linstow, 1885)
38 Indian lion 1 1 dscaris felis Jehan
(Drugged) and Sood, 1968
(Panthera leoper- 1 Galonchus perniciosus
sica) (Linstow, 1885)
Railliet, 1918
39 African lion L 1 Spirometra erinacea €
' (Drugged,; (Rud, 1819)
(Panthera leo)
Primates
40 Golden langur 1 1 Trichuris trichura
(Presbytis gect) (Linnaeus, 1771)
1 Oesophagostomum
(Conoweberia) acu-
leatum (Linstow,
1879)*
41 Capped langur 1 1 Bertiella studeri
(Presbytis pileatus)| i (Balanchard, 1891)
! \ Prosthenorchis lemufy ¢
42 Slow loris 3 1 Machado et Fain,

(Nycticebus couca?ﬁ.‘

|

1950*

The parasites recorded from the new hosts include Prosthe-
norchis lemuri from slow loris, Spirometra erinaceae and Onicola sp.
from jungle cat, Homologaster poloniae from sambar and barking deer,
Synhimantus laticeps from open billed stork, Choanotaenia senoti from
brabminy myna, Cotugnia intermedia from grey jungle fowl and
DPasserilepis stylosa from the red-billed blue magpie.

Officer, Orissa, Cuttack for the facilities given.
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PRIMARY PULMONARY NEOPLASMS IN TWO ZOO BIRDS
By
A. T. Rao!, L. N. AcEHARIY0? and GANTI A. SASTRYS

There is paucity of information concerning the incidence of
primary pulmonary neoplasme in domestic chicken as well as other
birds in captivity., Fox (1923) listed 44 neoplasms foand in captive wild
birds and 11 varieties of tumours were identified. Eber and Malke
(1932) could not observe a single neoplasm out of the 52 peacocks
examined postmortem but encountered a case of adenoma of lungs out
of the 204 pheasants during the period of 1899-1931 at the University
of Leipzig. Primary carcinomas of lungs in domestic fowl were
reported by Apperly, 1935; Ajinkya and Sardeshpande, 1963 ; Synder
and Ratcliffe, 1966 and Bhagwat, 1969. In the present communication,
the authors wish to place on record a case of bronchogenic carcinoma
in a pea hen and a carcinoid tumour in a pin tail as the literature on
the incidence of these tumours is lacking.

Materials and Methods

The materials for this study consisting of lungs, proventriculus
and trachea of a pea hen and lungs and a growth around the thyroid
of a pin tail were collected during routine necropsy of 95 captive birds
at the State Biological Park, Orissa, during 1967-69. Representative
portions from these organs were fixed in 10% formol saline and
processed for routine histopathological procedures and the paraffin
sections were stained by haematoxylin and eosin method, P.A.S. and
Z.N. carbol fuchsin technics.

1, Assistant Professor, Department of Pathology and Hygiene, Orisea
Veterinary College, Boubaneswar-8.

Veterinary Assistant Burgeon, Btate Bioclogical Park, Barang, Cuttack,
Professor of Pathology, College of Veterinary Bcience, Tirupati,

® o
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Observations
Pulmonary neoplasm in a pea hen : Case I:

Macroscopically, diffuse greyish white encephaloid growth was
seen extending throughout the length of mediolateral and ventro-
medial surface of lung-psrenchyms, the former surface of which had
a nodular elevation. Two nodular growthe were encountered on the

“wall of the proventriculus projecting into the lumen.

Microscopicelly, the neoplastic tissue consisted of columnar and/
or cuboidal cells arranged in the form of acini and tubules. (Fig. I).
The cells had a psler and finely granular cytoplasm and ronnd or oval
vesicular nuclei which were situated at the bases of the cells. Mitotic
ficures were, however, few. There were massive intrabronchial
growths (Fig. I) which showed finger-like processes extending into the
neighbouring lung parenchyma. These had & loose connective tissue
stroma. The papillary growths had well vascularised connective
tissue stalks lined by single ur multilayered -epithelium. Rich PAS
positive material was encountered in the tips of these cells and the
lumina of the formed acini. Neoplastic cells were also seen in the
form of broad sheets and in some areas there was necroris surrounded
by a number of giant cells. Acid fast organisms were not noticed on
Z. N. carbpl fuchsin staining.

There was varying degree of fibrinous pneumonia and venous
congestion along with proliferation of reticulo.endothelial calls which
were loaded with haemosiderin. Fibrous connective tissue elements
were found to be predominant in some areas of the parenchyma.

The secondary growths in the proventricular mucosa and sub-
mucosa had histological appearance similor to that of the primary in
the lungs. The proventricular giands were also infiltrated by the
neoplastic cells, There was nbundant fibrous tissue stroma infiltrated
with chronic inflammatory cells.

The traches revealed extensive catarrhal inflammation charac-
terised by degenerative changes and desquamation of mucosa associated
with capillary congestion and heterophilic infiltration. The tracheal
cartilage had undergone metaplastic transformation into osseous
and osteoid tissue with the formation of bone marrow and blood
elements.

The neoplasm was classified as bronchogenic carcinoma.

Pulmonary neoplasm in a pin tail: Case IT :—

Macroscopically, the neoplastic growth was confined to the
thoracic cavity and adhered firmly to the chest wall. The growth
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Primary pulmonary neoplasms in two zoo birds
By A. T. Rao, L. N. ACHARJYO and GANTI A, BASTRY

Tig. 2

The lungs of a pintail showing carci-

noid tamour. Note the alveolar pattern

of the cells,
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Fig. 4

Note the thyroid gland on one side
and carcinoid on the other.

(E. & E. x 125)

Fig. 1

Section of lungs of a pea hen showing
intrabronchial growth. See thearrange-
ment of the columnar cellsin the form
of aoini,

(H. & E. x125)

Fig. 3

Note the adenommatous and
struoture of the carcinoid.

(H. & E. x 525)

papillary
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bad a.greyish white appearance like the brain tissue and was cylindrical
with rounded ends measuring Sx3x3 <m.and weighed about 30 gm.
A major portion of the lung parenchymsa was replaced by the
neoplastic growth. i

Microscopically, the neoplastic tissue consisted of cuboidal and/
or columpar cells arranged either in the form of compact masses of
cells, inan alveolar pattern (Fig. 2) or in the form of papillary pro-
jections supported by scant smount of fibrous connective tissue
corrying blood vessels (Fig. 8). The neoplastic cells originated from
the bronchial epithelium and were highly anaplastic (undifferentiated).
The infiltrative property was indicated by the tendency of the cells to
burrow into the loose connective tissue stroma. Tumour emboli were
also noticed in the veins. Degenerative changes were noticed in the
centre of the compact masses of cells. The tumour growth had
increased by expansion and no metastatic lesions were found in other
tissues. The inflirating capaciiy was limited since the thyroid gland
proper was pot invaded slthough the tumour tissue has surrounded
the giand (Fig. 4). The tumour was classified as carcinotd with an
adenopapillary pattern.

Discussion

Although there are frequent reports of primary pulmonary
neoplasms in domestic animials in recent years, the incidence of avian
pulmonary neoplasms, particularly of zoo birds, are considered to be
extremely rare which is evident from the lack of reported information
in the literature. Oa the other hand, it is rather surprising to
encounter two cases of primary pulmonary neoplasms out of 95
necropsies of birds conducted at the local zoo during 1967-69 which
mosy well suggest that the incidence may be still higher if further
studies are undertaken for a longer period over varieties of birds in
captivity.

The histogenesis of lung tumours cannot be always traced out
exactly hecause of the frequent pleomorphism in different tumours and
even in difterent regzions of the same tumour. According to Moulton
(1961) all the pulmorary neoplasms in animals can be best classified as
bronchogenic sicce they usually arise from the epitheiium linirg
bronchi ond bronchioles. In the present investigation, the neoplasm
in pea hen is classified as bronchogenic tumour since the growih was
oriented around the primary bronchioles and extending out from the
epithelinw of the wall giving a clear indication of their origin from
the bronchisl epithelium. Inaddition, the histological differentiation,
the mucin production by the cells and metastatic and infiltrative
properties gave further evidence to conclude it as carcinomsa. The
tumour in the pio tail is classified asa carcinoid tumour with an
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.. .HEART WORM INFECTION IN AN INDIAN FOX 343
-HIS1OPATHOLOGICAL CHANGES IN SOME OF THE ORGANS

remained in groups in air spaces. Sections of larvae were encoun-
tered in the interalveolar capillaries. The bronchioles were distended
with inflammatory exudates together with moncnuclear cells.

Kidneys :

The essential lesions were embolic glomerulonephritis characte-
rised by the presence of larvae in the glomerular tuft (Fig. 8) and / or
enlargement of the tuft together with vacuolation of endothelial cells
and accumulation of an albuminous exudate in the Bowman's space.
Innumerable number of larvae were also encountered in the intertubu-
lar capillaries, some of which had escaped outside and degenerated
resulting in formation of granulomas around them in the parenchyma.
The cortical as well as medullary tubules revealed extensive degeners-
tive changes and their lumina were distended with albuminons casts.

Liver :
The lesions in liver were passive congestion and associated

degenerative changes in the hepatic cells.

Heart :

The lesions in the heart were severe retrogressive changes
leading to frank necrosis of some of the myocardial fibres. The
changes in the intermycium were vascular congestion and focal
infiltration of mononuclear cells.

Discussion

Unless otherwise heavily infected, the hosts usually do not
exhibit clinical symptoms when infected with heart worms. The
principal lesions are, however, produced by the mechanical presence
of adult worms in the right side of heart resulting in circulatory
disturbances. Pulmonary arterial lesions were described in dogs by
Hennigar and Ferguson (1957), Adcock (1961) and Otto and Jackson
(1969). While Hennigar and Ferguson (loc. cit) suggested a hyper-
sensitivity type of inflammatory reaction, Hirth and Nielsen (Inc. eit)
demonstrated exudative villus endarteritis due to extensive infiltration
of eosinophils and plasma cells in the pulmonary artery in two red
foxes. They opined that such an allergic response may be seen when
unusual species are infected with this nematode. In fthe present
report, there was severe endarteritis with necrotic debris and muononu-
clear cell infiltration and no allergic response was noticzd.

The presence of multiple pulmonary infarctsin the present
report is due to a thrombus in one of the branches of pulmonary
artery as was described in dogs (Jubb and Eennedy, 1963) Adams
(1956) found various inflammatory reactions in lungs of & dog which
he attribated to the numerous microfilaria diffusely distributed in the
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Histopathological changes in some of the organs in heart worm infection in an
Indian fox (Yulpes bengalensis)

By A. T. R10 and L. N. ACHARJYO

Fig. 1
Dilated right ventricle of the hesr$
of a fox packed with Dirojilaria
tmaniis.

Fig. 2
Section of pulmonary artery showing
severe endarteritis and formation of
villous projections.

(H. & E. x 85)

Fig. 8
Section of kidney showing embolic glomerulo-
nephritis due to presence of larvae in the
glomerular tuft.

(H. & E. x 250)
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parenchyma. Mello et al (1960) described the presence of microfilaria
in the centre of necrotic inflammatory areas in lungs and spleen of a
Collie dog. According to them, the larvae played an important role
in pathogonesis. In the present report, there was no inflammatory
reaction around the larvae in the capillaries of organs studied as
described by Smith and Jones (1961) in dogs but in kidneys there was
embolic glomernlonephritis and granulomas around the degenerated
larvae.

Pagsive congestion in liver was described as in the present
report by several workers notably Pullock (1948), Winter (1959),
Litchenberg etal (1962) and Otto and Jackson (lo¢c. ¢it). Winter
(loc. cit) attributed the pulmonary haemosiderosis and inflammation
to be due to the waste products of the adult’s digestion but in the
present observations, haemosiderosis was not a predominent feature.

Summary
The gross and histological changes of pulmonary artery, lungs,
kidney, liver and heart of an Indian fox heavily infected with heart
worms have been described. The known lesions of cinine infection
have been compared and discussed.

Acknowledgment
The authors are thankful to the Dean of the College and the
Wild Life Conservation Officer, Orissa, for providing facilities and
staff of Pathology section for their help.
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OVARIAN ADENOCARCINOMA IN TURKEY HENS.
A report of two cases

By

A.T.Rao, L. N, AcEARIY0* and B. C: Nayax
Department of Pathology, Orissa Veterinary College, Bhubaneswar-3

Fox (1923) reported & single case of papillary cystadeno-
carcinoma of ovary in a wild turkey while examining 44 tumours of
wild birds. Kronmberger (1962) reported 39 tumours in zoo birds out
of 630 tumours collected from different types of birds during 1817—
1961 at Leipzig Veterinary Pathological Institute. In the above
studies, the ovary was found to be the most frequently affected (oxgan.
Although ovarian tumours have been reported from time to time
in domestic fowls in this country, there is paucity of information
concerning their occurrence in z0o birds. The present communication
reports two cases of adenocarcinomas in turkey hens for the first
time in India.

Materials and Methods 4 %

The materials utillsed for the present study consisted of
neoplastic growths from ovary and spleen of a turkey hen aged 7
years and 10 months and ovarian growths, transplantation growths
in the mesentery, pancreas and serosa of proventriculus and gizzard of
another turkey hen aged about 9 years that died at Nandan Kanan
700 on 27-6-70 and 16-10-70 respectively. The tissues recesived at
the laboratory were examined grossly and representative portions of
the primary and secondary growths from different areas were fized in
10%, buffered formol saline. The paraffin sections were prepared by
routine technics and stained with haematoxylin and eosin for
histopathological examination.

Observations

Case No.1:—Turkey hen aged 7 years and 10 months
(died on 27-6-70).

Necropsy findings i .

On opening the abdominal cavity, about 250 ml. of straw
coloared fluid was seen. An ovarian growth measaring 9x5.5x6 cm
and weighing abont 260 gm was seen occupying the abdominal
cavity (Fig. I) as a result of which some of the visceral organs like
liver, kidneys and heart were atrophied. The neoplastic growth
consisted of innumerable number of nodules of varying sizes. The

* Veterinary Assistant Surgeon, Nandan Kenan, Baranga, Cuttack.
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nodules were mostly firm to cut and solid in appearance but at some
places, they had cystic character. Occasional presence of immature
follicles were detected on the surface of the growth. The spleen had
s mottled appearance due to numerous greyish white nodular
metastatic growths.

Histopathology

Microscopically, the tumour consisted of cuboidal to columnar
cells arranged either in the form of acini or in solid masses. The
cells had an intensely stained acidophilic granular cytoplasm and
round compact nuclei which were mostly situated at the bases of the
cells. Mitotic figures were not common. The lumen of the formed
acini contained pale acidophilic granular albuminoid material which
represented thc secretion of the tumour cells. A group of acini were
supported by moderate amount of stromal tissue. At some places,
the fibrous connective tissue had undergone metaplastic transforma-
tion into osseous tissue, The metastatic growth in the spleen had
gimilar microscopic appearance but the stromal reaction was minimal.
The arterioles of the ovarian growth and spleen revealed marked
sclerotic changes and in some there was obliteration of their luina.

Case No. 2
Turkey hen aged abou$ 9 years (died on 16-10-70)

Necropsy findings

On opening the carcase, about 360 m! and 100 ml of straw
colored flnid was seen in the abdominal and thoracic cavities,
respectively. An ovarian growth measuring 8x6x5 cm weighing about
180 gm was seen occupying the abdominal cavity as a result of which,
the liver and spleen were atrophied. The morphological appearance
of the growth was similar to that of the previous case (Fig. 2) but
without any cyst formation. Due to presence of 'innumerable trans.-
plantation growths in the mesentery and pancreas (Fig. 3) there were
adhesions of the intestinal loops. In additiom, the serosa of the
gizzard and proventriculus also revealed transplantation growths.

Histopathology

The microscopical appearance was more or less similar to the
description given in the previous case but the nuclei had a vesicalar
appearance. The cells were mostly arranged in the form of acini or
solid blocks in some areas. The arrangement of cells was in the form
of papillomatous projections. Cyst formation was, however, not a
feature, as such, the tumour has been classified as papillary adenocar..
cinoma of ovary. The secondary growths in the mesentery, pancreas
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Ovarian adenocarcinoma in turkey hens- A report of two cases

By A. T.Rao, L. N. ACHARJYO and B, 0. Navak

OUR OVARY
TURKEY X

Fig. 1 : Fig. 3
Neoplastic growth of the ovary from a turkey Ovarian growth from turkey hen. (Case No. 2)
hen showing innumerable number of
nodules of varying sizes. (Case No. 1)

Fig. 8

Transplantation growths in the
mesentery and pancreas of Case
No. 2.

]
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and serosa of the proventriculus and gizzard had a similar histological
appearance as that of the primary growth.

Discussion

The frequent involvement of ovarian tissue in neoplastic
transformation is emphasised by earlier workers notably Kronberger
(loe. cit). Similar views have been expressed by the present investi-
gators which went to explain that the increased susceptibility for
neoplastic growth in the ovary may be ascribed to the constant siress
imposed on the organ due to frequent ovulation.

The gross and microscopic findings reported in the present
stadies are similar to those described by earller workers in domestic
fowls. Since the histological features of the secondary growtha are
similar to those of the primary growths, it is concluded that the
ovary is the site of the neoplasm. ]

-

Summary

A case of ovarian cystadenocarcinoms along with metastatic
growths in the spleen of a turkey hen aged 7 years and 10 months
and a case of papillary adenocarcinoma of ovary with transplantation
growths in the mesentery, pancreas and serosa of proventriculus and
gizzard of a turkey hen aged about 9 years bave been reported.
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(orrespondence

Sir,
Sub: Further observations on pulmonary neoplasms at Nandan
Kanan Zoo. i
Rao et al. (1971) have reported a case of carcinoid tumounr in
lungs of a pin-tail and a bronchogenic carcinoma in a pea hen.
During the routine necropsy and histopathological.examination .of
lung tissues of birds died at Nandan Kanan Zoo (Orissa), another pea
hen aged 5 years that died on 4-11-1970 and a peacock aged about 1}
years that died on 6-3-1971 had manifested pathological changes in
lungs similar to the description given earlier for bronchogenic carci-
noma but metastatic growths were not observed in any organs.

It was considered useful in reporting these cases since similar
type of bronchogenic carcinomas were encountered within a short
period although only 18 pea fowls were necropsied so far at the zoo.

Stewart (1966) while discussing the tumours of captive wild
animals and birds commented the relative high incidence of lung
tumours. Snyder and Ratcliffe (1966) speculated that the frequency
of avian neoplasms was probably due to the increased atmospheric
carcinogens. They further stated that pulmonary tumours were
frequent in the family Anatidae and the species susceptibility played
a part in the tumour incidence. Beer (1968) stated that the incidence
of respiratory cancer in water birds bas considerably increased in the
last 20 years in most of the larger zoos throughout the world and it
bas been suggested that it may be due to increased contamination of
water. It is quite likely that the frequent incidence of pulmonary
tumonurs at Nandan Kanan Zoo might be due to its situation which
Is just adjacent to an industrial establishment of Barang Glass
Factory which might be responsible for atmospheric pollution of
garcinogenic agents.
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A case of hepatoma in a Sarus crane (Grus antigone)
By
A. T. Rao and L. N. ACHARIYO

Neoplatic tissue of liver arranged in
the form of solid blocks of cells
adjacent to the vascular spaces.

(H & E. x 450)
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A CASE OF HEPATOMA IN A SARUS CRANE
(GRUS ANTIGONE)

By

A. T. Rao and L. N. AcEARIYO *
Orissa Veterinary College, Bhubaneswar-3

Although primary liver tumours have been frequently reported
in domestic fowls and ducks, a perusal of available literature indicates
scanty information pertaining to their occurrence In captive birds.
Eber and Malke (1932) reported two neoplasms of liver out of 459
turkeys and one hepatoma out of 204 pheasants examined. The
present communication reports a case of hepatoma in a Sarus crane.

Observations

The materials consisting of pieces of liver utilised for the study
were colleoted from a Sarus crane that died at Nandan Kanan Zoo. °

Gross lesions: Greyish white, soft, multiple, circumacribed
encapsulated nodular growths ranging from 2 millimeters to 5 centl-
meters were seen on the surface as well as in the substance of liver.
They were sharply defined from the adjacent liver tissue.

Histopathology : The neoplastic cells were Indistinguishable
from normal hepatic cells. They. were arranged in the form of cords
or with a distinct alveolar arrangement or in the form of solid masses
of cells adjacent to vascular spaces (Fig.). The neoplastic cells had
vesicular, variable sized nuclei with single and rarely double nucleoli.
The cytoplasm was granular and less acidaphilic than the adjacent
hepatic cells. The neoplastic growth was separated from the normal
liver tissue by a band of fibrous connective tissue capsule. Due to
pressure of the tumour, the lobules were distorted, the sinusoids were
congested and the hepatic triads were compressed. Multiple growths
in the hepatic tissue were due to multicensric origin of the tumour.

Summary

A case of hepatoma was encountered in a S8arus crane (Grus
antigone) during routine postmortem examination of captive birds at
Nandan Kanan Zoo. The gross and histopathology of the tumour
have been described.

® Vaterinary Assistant Surgeon, Nandan Kanan.
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Notes on the nodular disease of the intestine of lion (Panthera leo) caused
by Galonchus perniciosus (Ancylostomatidae : Nematoda)

By

M. M. PATNAIE, A. T. Rao and L, N. ACHARJYO

Fig. Photomicrograph of a section passing
through a medium sized nodule. Bee
$he parasites in tunnels having walls
of fibrous tissue.

[ To face page 1072 ]
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Qorrespondence

Bir, : . )

"Sub: Notes on the nodular disease of the intestine of lion

(Panthera leo) caused by Galonchus perniciosus
(dncylostomatidae : Nemaloda)

In India, Baylis and Danbney (1922) recovered Galonchus perni-
ciosus (Linstow, 1885) Railliet, 1918 from a leopard (Felis pardus)
while Mudaliar and Alwar (1947) and Patnaik and Acharjyo (1970)
reported on the occurrence of this nematode in a cheetah and a lion
(Panthera leo) respectively. The present report is on the pathological
changes in the intestine of a lion cub brought about by G. perniciosus.

During necropsy of a lion cub, 27 nodular lesions of 2 ¢m in
diameter were discernable from the serosal side of the intestinal wall.
Each nodule had a dark perforation communicating from the Intesti-
pal lumen to the inner cysiic space. Squeezing of those nodnles
yielded cellular debris and the parasites. Study of the adult parasites
revealed them to be G. perniciosus. The formalin fixed lesions were
sectioned and stained with haematoxylin and eosin. i

The lesions were mostly confined to the sub-mucosal tissues.
The smaller lesions contained ons or two adult nematodes in the
tunnel-like space with a wall of fibrous tissue (Fig). The older lesions
contained degenerating fragmented parasites and calcified debris in
some parts. The mucosal layer and the villl on the nodule wers
eroded. There were empty tunnels in the sub-mucosal tissue, apparently
due to the parasites migrating into the lumen. The inner walls of
such tunnels showed eosinophilic granulomatous reactions. The
inner circular and outer longitudinal muscles adjacent to the nodules
have undergone retrogressive changes and there was hyperplasia of
mesothelial cells of serosa. The reactionary changes in the blood
vessels included sclerosis, perivascular cuffing with plasma cells,
mononeuclear celis and eosinophils.

,From the nature of tissue reactions, it was apparent that the
nematodes feed on the mucosal exudates and haemorrhagio fluid
while in the nodules. The plasma cell response and calcification of
the dead parasites suggested definite immunological response of the
host.
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FURTHER OBSERVATIONS ON FASCIOLIASIS
AMONG WILD UNGULATES AT NANDAN KANAN Z0O

By

A. T. Rao and L. N. AcEARIYO*
Ortssa Veterinary College, Bhubaneswar-3.

Interest was aroused to further investigate into the occurrence
of fascioljasis among wild ungulates at Nandan Kanan Zoo ever since
the authors. observed the histopathological peculiarifies in Fasciola
infected liver of a spotted deer. The materials utilised for this study
consisted of livers heavily infected with Fasciola gigantica in 12 out
of 24 spotted deer and 8 out of & black bucks necropsied during 1967-
71. In addition, 10 barking deer, 6 sambars, 3 four-horned antelopes
and a nilgai necropsied during the period were found to be free from
Tasciola infection. Representstive portions of the Fasciola infected
liver tissnes were processed by routine histopathological techniques
and stained by haematoxylin and eosin techniques for examination.

Observations

The gross and histopathological changes in livers of spoited
deer and black bucks were found to be almost similar and hence
described together. Macroscopically, the organs presented’ pale
parenchyma, extensive haemorrhagic areas and/or muliiple greyish
white scars. Haemorchagic and pale areas were soft whereas the scar
tissues were tough to cut- The surface of the organs were rough due
to modular elevations and depressions giving a typical appearance of
cirrhosis. The capsule was markedly thickened due fo presence of
fibrin flakfes, The common bile duct, particularily of the spotted deer
was enormously thickened, prominent and had a tortaous appearance.
On incision, adult F. gigantica were recovered in large numbers.

*Veterinary Assistant Burgeon, Nandan Eanan.
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Microscopically, the walls of the bile dncts manifesied marked
thickening due to proliferation of fibrous connective tissue, infiltra-
tion of mononuclesr cells and presence of eggs. SBome of the micro-
phages had ingested hasmosiderin pigments which were particularly
noticed in the livers of black bucks. The bile duct mucosa showed
either extensive hyperplastic changes in some specimens or denudation
of mucosa due to presencs of mature filukes which were mostly seen in
black bucks. The lumen of the ducts contained oatarchal exudate
slong with ova. The periductular and perivascular fibrosis was more
pronounced in spotted deer thap in black bucks. The hepatic arterioles
were markedly thickened due to medial hyperatrophy. There was
marked cirrhosis with pseudolobulations and infiltration of monona-
clear cells. Immature flukes causing traumatic destruction of hepatic
tissue leaving a trail of haemorrhagic “tracts were encountered in the
parenchyma of livers of two spotted deer (Fig.) and two black bucks.
Such aress revealed extensive hasmosiderosis.

= Discussion

In the present study, an incidence of about 50%, and 609% of the
spotted deer and black bucks respactively nacropsied during the period
of last four years showed fascloliasis but the other wild ungulates like
sambars, barking deer, four horned antelopes and a milgai were not
affected although they were housed within the same fencing adjacent
to a capal and the source of grass supply remaining the same which
is apparently the source of infection.

Regarding lesions, there appeared to exist broad similarities
between the wild ungulates studied apd other susceptible animals.
The presence of numerous haemorrhagic tracts suggested a trans-
peritoneal route of migration of the parasite. Cirrhotic livers and
fibrinous flakes on the capsule indicated the replacement of the finke
tracts by fibrous connective tissue. According to Sinclair (1967)
slterations in the larger btle ducts were not considered as a feature of
early stage of Fasciola infection in ruminants. Immatare Sukes along
with pools of bhaemorrhagic exudate with minimum alterations in
the common bile duct were encountered In the liver of two black bucks
and comparatively lesser fibroblastic activity in all three specimens
suggested that it was an early stage of infectlon. In spotted deer,
however, extensive hyperplasia of the bile ducts along with marked
periportal fibrosis were the common features in all the specimens
indicating advanced stages of infection. Although extensive calcifi-
cation of the common bile duct was noticed earlier in the spotted
deer by Rao and Acharjyo- (1969), it was not observed in any of the
specimens in the present study. Club-shaped structures on the external
surface of Fasciols eggs reported earlier were also not noticed present
investigation which emph.asised the rarity of their ocourrence.
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Further observations on fascioliasis among wild ungulates at Nandan Kanan Zoo

By A. T. Rao and L. N. ACHARIYO

Immature fluke along with
baemorrhagic exudates in the
liver parenchyma.

[H & Ex 85]
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Sommary

Gross and histopathology of Fasclola infectéd livers of 12
spotted deer and 3 black bucks ouf of 24 spotted deer and 5 black
bucks necropsied during 1987~71 are described and the comparative
pathology discuased.
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Reprint from THE INDIAN VETERINARY JOURNAL
Vol 49, No. 7, July 1972,

PINIONING OF WILD BIRDS IN CAPTIVITY-A CLINICAL STUDY
By
L. N. AogaRiyo! apd 8.C. Osma?

A modern trend in most zoological .parks Is to present the
large number of wild birds in captivity in outdoor enclosures and

paddocks invariably provided with ponds under natural surroundings.-

This is practised for presenting a better display and to avold their
loss from flying away. Birds when kept in out-door enclosures need
to be curtailed of their flying ability which is usually done by pinion-
ing or exarticulation of one of the wings, shortening it permanently.
The other methods to prevent flight are clipping of flight feathers,
radial nearectomy or brailing of one wing only, which are not much
in vogue due to their limitations.

EKnowledge of pinioning Is thonght to be very much limited
even among many veterinary sncgeons (Harlimann, 1939). Pinioning
is performed in one of the wings only to make it asymmetrical so
that whenever the bird mak-s any attempt to fly, it cannot keep up in
air but topple down at once (Moore, 1937). When both the wings are
pinioned, they are usnally capable of certain amount of flight (Moore,
loc. cit). This practice is generally ressricied to large and medinm
gized birds such as geese, ducks, gulls, storks, cranes, flamingoes,
pelicans eto. Smaller birds in cages and aviaries are usunally left alone.

Moore (loc. cit) has desoribed plnioning as amputation of one of
the wings at the level of matacarpals as close as possible below the
carpal join$, which is lefs intact (Fig 1) Berge and Westhues (1966)
have described exarticulation at the level of the carpal joint of one of
the wings only (Fig 2) for preventing the flight in swans, geess, wild
ducks etc. 1

Pinioning waa carried out in wild birds of various species
maintained at Nandan Eanan Zoo (Orissa) for letiing them out in
open paddocks and shis paper is presented as there is paucity of reports
in India on pinioning and its zoological significance.

Surgical technique

Site for pinloning selected in 80 birds was fhe carpal joint and
in 2€ bi:ds only at the level of the matacarpals, just below the carpal

1. Veterinary asst. Surgeon, Nuoden Kanan Zoo, Barang (Oriesa)

2. Aasst. Professor of Burgery, Orissa Veterinary College, Bhubaneswar
(Ocriesa).
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joint. The bird was secured well by the nttendant and the desired
site ‘was selected by spreading the wing and feeling the carpal joint.
A strong ligature was placed with a bandage cloth a little above the
carpal joint, The feathers were plucked out from either of the sites
selected for amputation and painted with tinctare of iodine.

CARPAL

B\
‘.-f' .\'!nt I .
R 1y ]

Fig. 1.

Note the site of pinioning through the metacarpals.

The wing was then spread out and a circular incision made at
the level of the carpal joint. The incision was extended to sever all
the attachments and the wing was completely disarticulated. Very
listle haemorrhage was encountered which was conirolled easily, The
wound wes then covered with tincture benzoin pack and bandaged.
While pinioning at the level of matacarpals, the wing was used to be
‘spread out on a clean wooden block. Then a bone chisel of appro-
piate size was placed at right angle to the wing at the site
of amputation and a hard blow with a mallet given on the chisel.
This completely severed the muscles and the skinalong with the mata-
carpal bones. The wound was sealed with a tincture benmzoin pack
and bandaged:

Results

Pinioing was carried ous in 106 birds of 20 kinds from July
1967 to March 1971 and the detailed statemens is given in the Table.
Recovery was quite uneventful. In most cases no poss operative
complications like eevere pain, depression or loss of appetite could be
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Pinloning of wild birds In captivity - A clinical study
By L. N. Acuarsyo and S, C. OsHa

sy

Fig. 2

Left wing pinioned at the carpal joint in a
sarus crane
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recorded. The birds moved about freel
accepted the feed when offered. Only
feed for two consecutive days. Ligature
operation and the bandage wa
leaving the benzoin seal intact,
was obtained. Some birds operate

THE INDIAN PETERINARY JOURNAL

g remove
unti

v soon after the operation and
he Rosy pelicans remained off-.
was removed a day after the
d on the 7th or 8th day
1 complete healing of the wound
d at the carpal joint reinjured the

wound with mild disturbance and 80 rebandaging was necess

snaesthesia or post operative ap

plication of antiblotics was necessary.

TABLE
No. of .
8l. . : : Site of
No. Species of the bird ;22;::323 operations
i1 Grey Heron 11 Carpal joint.
2. S8arus Crane 11 -do-
-do- 9 Metacarpal
8. Lilford Crane 1 Carvpal Joint
4. Denoseile Orane 2 * =do~
5 Rosy Palican 4 Motacarpal
8. White Necked stork 8 Carpal joint
5[ 1 Metacarpal
Te Adjutant Btork 7 Carpal joint
8, Lesger W histling Teal 12 -do-
9. White Ibis 9 -do-
10. Painted Btork 4 -do-
-do- 2 Metacarpal
11, Black Ibis 7 Oarpal joint
12. Black Necked Btork 9 Metacarpal
-do- 2 QOarpal joint
18. 8poon Biil 3 -do-
14, Brahminy Duok 8 -do-
15. Pintail 1 -do-
18. Gadwall 1 -do-
17, Bar Headed Goose 2 -do-~
18, Grey Lag Goose 1 -do-
19, White Btork L -do-
20. Black 8tork 1 Metacarpal

Discussion

For cortailing the ability to fly in wild birds, different methods,
like pinioning at the metacarpals, exarticulation of the carpal joints
clipping off thight feathers, radial neurectomy and bralling of the
wings have been suggested. The clipping of flight feathers has its
own limitation as it needs periodic check up and involves the usual
disturbances with rick of ipjary to.the bird, each time. Besides,
same birds may be able to fly even much earlier withous being
noticed, as the flight feathers grow very fast. Success acheived by
radial neuorectomy (Bodrossy and Dozsa, 1939) as recommended by
Grazimk (1943) was reported $0 be of slightest value because of the
failure of this method, tried in various birds at DBasle zoological
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gardens (Hediger, 1954). Brailing - a temporary fixalion of the wing
in the flaxed position by means of a strap suggested by Startup
(1967) is mostly for growing phessant chicks and is thought to be of
limited value as the brail is used only for short periods and if lefs in
the same position for more than three weeks, may prevent satis-
factory growth of the wing. i -

Though pinioning is mostly performed in zoological gardens fo
keep the birds within bounds, pinioning performed at either site gives
a single permanpent cure. The pinionsd wing cannot easily be spotied
ont until it is fully stretched ous by the bird. Considering the site of
metacarpal bone end the carpal joint for pimioning, no untoward
complications conld be seen exceptiog that the birds essily reinjured
the operative site on slightest tranmstism when operated at the carpal
joint. Hediger (loc-cit) also did not observe any failure in a large
number of operations performed at metacarpals in various birds.

Startup (loc-cit.) reported that local anaesthesia such as procaine
may be infilirated around the carpo-metacarpal joint or general-
anaesthesia like halothane may be given while pinioning older
bi;ds and no snaesthesia is required for 4 to 10 days old chicks.
Hediger (loc.cit.) observed that no ansesthesia was necessary for pinio-
ning throngh the metacarpals-as the pain fels of the operation is
apparently negligible. As such inthe present geries of operations
condneted, no anaesthesia was employed.

When Lesser Whistling teals were operated at the carpal joint
and left out in paddocks, they easily escaped into the nearpy lake by
swift walk and slighs flight. This is thought to be due to the fact
that some birds like smaller docks, teals and mandsiians soon afier
the operation do not seem to reslise of their wings having been puf
out of action and g0 they try to fiy with slightest alarm (Hediget,
(loc.cit).

Lorenz (1940) observed s peculisr behaviour in a grey goose
consequen$ %0 pinioninglsevere pain, depression, complete loss of
appetite and no breeding activity. 'On the contrary, Hedlger (loc cit.)
reporfed that pinioned grey geese bred repeatedly.  Startup (loc cst)
reported shat shock and haemorrhage are the two ricks involved in
pinioning but shock is most hikely to develop in wild birds e.g. cranes,
In this zoo, out of twenty. kinds of birds pinioned, only the Rosy
pelicans remained off-feed for two consecutive dsys, probably due’to
shock. These birds here have never bred either previously or even
after pimioning. Isis considered therefore to avoid th s operation ia
birds which may geb serlously affeoted by piniontng or feather
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clipping. The blological ‘characteristics and attachmeni of birds need
to be considered while deciding for pinioning.

It was noted that fish eating birds like storks, herons and
pelicans regurgitated out when they were subjected for pinioning
soon after feeding but no such behaviotir was seen when dome before
feeding.

Summary

Pinloning of 106 wild bixds of 20 kinds at the carpal joint and
metacarpal bone was carried ous successfully without any untoward
complication at the Nandan Eanan Zoo (Orissa). The different as-
pecis of pinloning and surgical technique are discussed.
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Reprint from TEE INDIAN VETERINARY JOURNAL
Vol. 49, No. 8, Auqust 1972.

”

Qarrespondence

Pulmonary hydatidosis in captive animals at Nandan Kanan Zoo

The present communicatlon dealing with the incidence of
hydatids in the lungs of captive animals is based on the roufine
necropsy examination of animals that were dead at Nandan Kanan
Zoo during 1967-1972. -

1. Glant flying squirrel (Petaurisia petaurisia). <

Glant flying equirrels are commomliy found in Simullpal
National Park, Mayurbhanj District, Ocisea. Some of thess animals
are kept in captivity at Nandan Kapan Zoco. Out of 10 animals
necropsied dnring the period under study, a male one revealed the
presence of 4 hydatids esch measaring about 3.5 cm. in length and
2 cm. in breadth in both right and left lungs and the oyats were fertile.
No other gross lesions were detected. According $o Crandall (1965),
glant flying squirrels are very delicate animals aud they rarely live for
a long time in captivity. Since the animals in question was kept in
captlvity for about 6 months, i must have had a nataral desath bui
not due to the presence of hydatid oysts in lungs. Reddy and Ali
Khan (1970) reported pulmonacry hydatidosis in a great Indian
squirrel. They, however, attributed the cause of death to shook
resulting from rupture of a hydatid cyst.

2. Spotted deer (dzis azis).

Out of the 27 spotted deers necropsied during the period, in an
sdult male a solitary lemon sized cyss was found in the medial aspect
of left dlaphragmatic lobe. The cyst measured 4 om. In length aad
4 cm. In breadth and was found fertile. Brunatte and Rosen (1970)
detected cysts in lungs of 26 California deers ous of 2049 necropsied
daring a 25 year period from January, 1945 to Dacember, 1969. He
briefly reviewed the incldence of hydntid disesse in varieties of deer
of U.S.A. and Canads.
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3. Indian Pangolin (Manis crassicaudata).

A solitary sterile cyst was detected at the hilar region In the
left lung of a male, ou of 12 animals necropsied during the period.
The cyst measured 2 om. in length and 1.5 cm. in breadth,

In India, in captive animals, hydatids were recorded in ele-
phants, Southwell (1930); liver of a lion, lungs of a giraffe
Ramanujachari and Alwar, (1954, 1955) and spleen and tungs of &
monkey (Alwar and Lalitha, 1961) and lungs of a greal Indian
squirrel (Reddy and Ali Kban, 1970). '
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Ulcerative enteritis resembling Quail disease in 2 large Indlan Parakeet

(Psittacula eupatria)

Note the characteristic discrete ulcers
in the small intestines of a parakeet.

[To face page 880)
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Reprint from THE INDIAN VETERINARY JOURNAL
Vol. 49, No. 9, September 1972

ULCERATIVE ENTERITIS RESEMBLING QUAIL DISEASE IN A
LARGE INDIAN PARAKEET (PSITTACULA EUPATRIA)

By
A. T. Rao, L. N. AcHariyo* and B. C. NAYAK °

Department of Pathology and Hygiene, Orissa Veterinary College,
Bhubaneswar-3

Apart from Quails, ulcerative enteritis (Quail disease) has been re-
ported in other birds like common Bob-white, Grause, Partridge, Turkey,
Pheasant and domestic chickens (Peckham, 1965). Shukla and Rajya
(1968) and Parthar and Rao (1969) have reported the disease in domestic
fowls from India. The authors are not aware of any. published reports
on the occurrence of the disease in large Indian Parakeet and hence
in this communication, the existence of the disease at Nandan Kanan

Zoo has been indicated.

During the routinc nccropsy examination of birds that had
succumbed at the Zoo during 1967-71, a large Indian Parakeet (dead
on March 6, 1971) was found to have a number of discrete ulcers in
the lower two thirds of small intestines including both the caeca. The
ulcers had different sizes ranging from 0:2 to 0:5 cm with characteristic
irregular pule raised borders and depressed centres appearing in the
form of craters (Fig.). Some of these ulcers had fused to form larger

ones but perforation of ulcers through the serous coat was not a feature.

Histopathological alterations of the transverse sections of the
intestines passing through the ulcers consisted of massive areas of
necrosis of villi admixed with serofibrinous exudate. The smaller
ulcers had involved the submucosa whereas larger ones had involved
the deeper layers of the intestines including the muscular coat. The
mucosa revealed desquamation of the epithelial cells, haemorrhages and
infiltration of lymphocytes and plasma cells. A number of Gram positive
coccobacillary organisms in clumps were detected in the cellular detritus.
The submucous laver was markedly widened due to engorgement of
capillaries and infiltration of infilammatory exudate. The muscular coat
and serosa were thickened due to accumulation of oedematous fluid and
inflammatory cells. The non-ulcerated areas of intestines revealed acute
catarrhal enteritis and their lumina contained desquamated epithelial
cells and erythrocytes. No lesions of pathological significance were
detected in liver except for a marked congestion of the sinusoids
associated with the presence of bacteria with morphology similar to
that seen in intestines.

s Vctc_rihzl_n: Assistant Surgeon, Nandan Kanan, Barang, Cuttack.
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Reprint from THE INDIAN VETERINARY JOURNAL

Vol. 50, No. 2, February 1973.

(Jorrespondence

Sir,
Sub: Histopathology of intestinal lesions due to echinococcus

granulosus in an Indian wol f (Canis lupus)

e worm of canidae, is a.pro-

| stage is found ina wide
from

Echinococcus granulosus, a common tap
blem of public health importance forits larva
variety of animals including man. Sometimes, the infection passes
wild herbivores to wild carnivores and then to domestic dogs, (Soulsby,
1965). It is well known that the adult parasite produces little or no ill
effects in the host’s tissue, unless they are present in large numbers. In
this communication, an account on the pathological changes observed in
the intestines of wolf, which was heavily infested with Echinococcus grans

ulosus is reported.

An extremely anaemic wolf, belongingto Nandan Kanan zoo which
was necropsied revealed marked catarrhal enteritis associated with large
number of minute tape worms in both small and large intestines. The
parasites which were collected’in 10 per cent formol saline were later identi-
fied as Echinococcus granulosus. Formalin fixed pieces of intestines were
processed by routine histological techniques and stained by haematoxylin

and eosin.

Histologically, the intestines revealed extensive acute catarrhal enter-
tis characterised by proliferation of goblet cells, desquamation of lining
epithelial cells of mucosa and ulceration associated with mononuclear leu-
cocytic infiltration. These pathological changes were attributed to heavy
parasitic invasion, for the cestodes were seen penetrating into the crypts
through the powerful rostella armed with hooks. The suckers also mani-
fested tissue detritus further indicating the pathogenic behaviour of the
parasites. Since no other conspicuous lesion was encountered, the cause
of death was ascribed to anaemia and enteritis resulting from severe para-

sitism.
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The larval stage of the parasite has been earlier reported (Rao, et al,
1972). in some of the intermediate hosts like giant flying squirrel, spotted
deer and Indian pangolin in the Nandan Kanan Zoo. The infection in
those animals must have been acquired by ingestion of eggs shed in faeces
of infected carnivores. The carnivores in turn must have acquired the infec-
tion by ingestion of untreated offals from the slaughter house. The exis-
tence of infection in a wide variety of intermediate and definitive hosts
indicates that the cycle of the disease is complete.

Sincere thanks are due to Dr.S.K. Misra, Dean and Sri R. Misra, Wild
Life Conservation Officer for their encouragement and to tlie Head, Divi-
sion of Parasitology, Indian Veterinary Research Institute, Izatnagar, U. P.
for identifying the parasites, i
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Pathology of liver in Stephanurus dentatus Infectlon in Indian
wild pigs (sus scrofe cristatus)

By A. T. Rao, L. N. AcHarivo and S. C. Misra

Section of S. dentatus ip a pool of haemorrhagic exudate
in liver parenchyma.

[H&E x80)
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Reprint from THE INDIAN VETERINARY JOURNAL
Vul. 50, No. 6, June, 1913.

” Qorrespondence
ri,
Sub: Pathology of liver in stephanurus dentatus infection in
Indian wild pigs (sus scrofa cristatus).

Pieces of liver were received from 13 wild pigs that had a natural
dezth at Nandan Kanan Zoo, Orissa, during 196772, Of these, the livers
of 4 pigs had lesions suggestive of parasitic infection. On incision, a
number of adult male nematodes were recovered from the organ which
were indentified as Stephanurus dentatus.

Grossly, the affected livers were moderately enlarged, pale in color
and firm tocut. The surface presented firm, greyish coloured nodular
lesions of different sizes ranging from 3 mm.to 3 cm. in diameter. The
hepatic lobulations were prominent. In two specimens, there were tortuous
haemorrhagic tracts whereas the other two manifested multiple, unilocular
cystic structures of different diameters ranging from 2 mm. to lcm.
containing clear watery fuid.

Microscopically, the nodular lesions observed at necropsy comprised
of extensive areas of eosinophilic granulomas predominantly composed
of central eosinophils ina state of disintegration. The peripheral cells
consisted of intact eosinophils which were surrounded by varying amounts
of granulation tissue. The adult male nematodes were embedded in a pool
of haemorrhagic exudate in the liver parenchyma (Fig.). In some sections,
blood elements and ingested detritus were noticed in the cup shaped buccal
capsule and throughout the gut indicating that the parasite feeds on the
host's tissue. Majority of the hepatic lobules, particularly underneath the
capsule were obliterated due to extensive haemorrhage. In other areas,
the hepatic cells manifested extreme degree of vacuolar degeneration.
Periportal fibrosis associated with infiltration of eosinophils, plasma cells

vand lymphocytes and biliary hyperplasia were also not infrequent.

These findings indicate that the presence of adult parasites in the
liver-caused considerable damage to the organ due to mechanical and possi-
bly toxic effects. The gross and histopathology of liver lesions were in
close agreement with those described in domestic pigs. (Jubb and
Kennedy, 1963; Soulsby, 1965; Lap, 1966; Paneyra and Nani, 1967, Chauhan
and Rao, 1972).

Due acknowledgments are given to Dr. S. K. Misra, Dean, Faculty
of Veterinary Science and Animal Husbandry, Bhubaneswar and to Sri
R.Misra, Wild Life Conservation Officer, Orissa for their encouragement.
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LEECH INFESTATION OF WILD ANIMALS

L. N. Acharya, Nandankanan, Barang
and
B. N. Acharya and M. M. Patnaik

State Veterinary Laboratory, Bhubaneswar

Little information is available on leech infestations of wild animals
of India. In the nostrils of a 5 month old sloth bear cub (Melursus ursinus)
and a two year old female elophant (Elsphas maximus) infestations with
Limnatis granulosa were encountered. The following observations are
plecod on record.

The sloth bear cub was brought to Nandankaenan from Simulipal
(Mayurbhanj) on 21-5-72. At the time of receipt, a leech protruding out of
the right nostril was marked. No other untoward symptom was noticed
except occassional shaking of the head. The leech crawled deep into the
nostrils when efforte were made to secure the animal and remove the-
leech. The efforts of the animal to dislodge the leech by wvigourous
shaking of the head ware in vain. The leech could be pulled out with a
long forceps on 15-6-72,

The elephant, which was received from Annandpur (Keonjhar)on
2-2-73 was passing oozed blood from the trunk. There were no other
systemic disturbances. Leech infestation in the nostrils was suspected.
Mechanical removal was not possible. On filling the nostrils (trunk)
with saturated saline and allowing the animal to sneeze out the leeches
the removal of 2 leeches (one from each nostril) was possible.

The contracted leeches measurad 4:5 and 5.5 cm long, 1:0 and 1.5cm
wide, and ventral suckers 1 and 125 cm in diameter. They wers about
8-10 cm long when living (Fig.).

Acknowledgment

Authors thank Sri G. S. Naik, Divisional Forest Officer for taking

the photograph.
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INCIDENCE OF TRICHOBEZOARS AND PHYTOTRICHOBEZOARS IN TW,O
SPECIES OF WILD RUMINANTS ’

L. N. Acharjyo® and B. C. Nayak
Department of Pathology, Orissa Veterinary College, Bhubaneswar

During the course of routine postmortem examination at Nandankanan Biological
Park, Orissa, the rumen of two species of wild ruminants was found to contain hair
and hair cum food balls. Perusal of the available literature did not reveal any informa-
tion on the occurrence of such balls in wild animals and hence they are recorded here for
general information.

(1) Mouse Deer (Tragulus meminna)-One smooth surfaced tennis ball-size mass
clussificd as hair ball (Trichobezoars) was recovered from the rumen of a 10 year old
male mouse deer that died accidently from heart failure while being caught for transporta-
tion. The dry ball measured 4.8 x 4.5 cm and the dry weight of the ball was 20 grams,
(Fig.). On cut section it consisted exclusively of hairs.

(2) Spotted Deer (Axis axis): One hair ball (Trichobezoar) and one hair cum food
ball (Trichobezoar cum Phytotrichobezoar) were recovered from the rumen of a male
spotted deer aged 10 years that dicd. The hair ball was smooth surfaced, almost round,
measured 6.6 x 5.0 cm and weighed (dry weight) 50 grams,

The hair cum food ball was oval in shape, had irregular surface, measured 7.9 x 6.4
cm. and weighed 49 grams. On incision, the hair ball consisted pu?‘chulf hairs, while
the hair cum food ball revealed alternate layers of food particles and hairs,

The habit of licking themselves and among themselves might have been responsible
for the formation of such hair and hair cum food balls in the rumen of these two species of

deer.

Acknowledgment :  Due acknowledgments are given to the Dean, Faculty of Veteri-
nary Science and Animal Husbandry, Bhubaneswar and to the Chief Wild Life Warden,
Orissa and Wild Life Conservation Officer, Orissa for their encouragement.

* Veterinary Assistant Surgeon, Nandankanan Zoo, Barang, Cuttack.
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HAEMORRHAGIC CYSTITIS IN A CAPTIVE BLACK PANTHER
(PANTHERA PARDUS)

S. B. Tripathy, L. N. Acharjyo®, A. T. Rao and B. C. Nayak

Orissa Veterinary College, Bhubaneswar, Orissa

This communication presents a clinical case of haemorrhagic cystitis observed in an
84 year-old male Black Panther at Nandankanan Biological Park, Orissa. The animal was in
the park since 18-10-72. He was receiving a diet of about 3 kg beef per day. Vitamin supple-
ments were given intermittently by oral route.

On 11-12-76, the Black Panther refused its usual diet of beef and showed sluggish move-
ments. On closer observation, the animal was found to be voiding scanty dry faeces 6to 8
times daily. Polyuria and oliguria were present. Its usual habit of scratching the ground just
before urination was not noticed. During urination, the hind Jimbs were kept apart and the
penis was protruded out and the animal remained in sitting down posture for sometime even
after the flow of urine has ceased. The movement of the animal was slow and sluggish even
after excitement. The abdomen seemed to be full while in urination posture, though the animal
was not taking usual food. These signs were exhibited till his death on 30-12-1976

During this period, the animal did not take beef even though it was offered daily. The
panther took goat meat (about % kg) on 17th and 18th December and one live fowl or pigeon
on 22nd, 25th, 26th and 27th December, 1976.

The case was at first suspected to be of lower intestinal obstruction which might be due
to pieces of bone. Stool samples were negative for helminthic ova, protozoon cysts, RBC
and pus cells. Urine samples were collected from the clean cement floor of the panther
house and examined 3 times during the period of illness. The urine was brownish yellow in
colour, slightly turbid and alkaline. Traces of albumin and bile pigment, rare pus cells and
RBC, traces of sugar and desquamated epithelial cells were also detected in urine each time.
Bacteriological examination of urine could not be taken up as there was no wav to collect
aseptically. Basing on this, it was tentatively diagnosed to be a case of urinary infection.

To relieve constipation, magaesium sulphate, Vaculax tablets and Biagar oil were given
in drinking water at the beginning. The panther consumed little quantity of medicated water

and as such the treatment was not effective.

Furadentin syrup was given (one teaspoonful) two times daily in small quantity of
drinking water from 14-12-76 to 22-12-76. Here again, the animal was not consuming the
medicated water in full. Aureomycin soluble powder (10 g) and vitamin C tablets (1000 mg)
were given in drinking water from 23-12-76 to 26-12-76. None of the treatments showed any
improvement. The condition of the panther deteriorated day by day and finally it died on
30-12-78.

* Nandankanan Biological Park, P.O. Baranga Dist: Cuttack.
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On postmortem,  tht ritrary bladdér was found to be ruptured and the peritoneal cavity
contaired about 6 litres of strong utiné' smelling blood tinged fluid. The bladder was very
much thickened antl datk red in colour (Fig.). The mucosal surface of the bladder was rough
and huemorrhagic. A few heart worms (Dirofilaria immi 115) were found in tbe right ventricle
and pulmonary artery. '

Haemotoxylinc-eosin stained sections revealed haemorrhagic exudates in all the layers of
the bledder associated with marked haemosiderosis. The proliferated macrophages were
hypertrophied due to ingestion of haemosiderin pigment. The serosa was thickened due to
oedema and infiltration of macrophages. ’ : GRRL . d .

A cknowledgmen'r'.-'; : The authors are thankful to the Dean, ‘Orissa Véterinary College,
Bhubaneswar, the Chief Wild life Warden,  Orissa and the Wild life’ Consversation Officer,
Orissa for the facilities provided. [
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Haemorrhagic cystitis in a captive black panther
(Panthera nrardus)
S.B. Tripathy, L.N. Acharjyo, A.T. Rao and B.C. Nayak

Photograph showing thickened dark red
bladder and impacted large intestine
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PROLAPSE OF THE GENITALS INCLUDING PROLAPSE OF CLOACA IN MALE
GHARIAL (Gavialis gungeticus) : A CLINICAL CASE REPORT

J. Mohanty and S. B. Tripathy
Orissa Veterinary College, Bhubuneswar
L. N. Acharjyo, P. C. Pradhun and B. Mishra

Nandunkanan Biological Park, P.O. Buranga, Cuttack, Orissa

The gharial (Gavialix zangeticus) is one of the three living species of Indian crocodiles.
Since it is one of the critically endangered species, atterapts are now being made to save the
species from extinction and to rehabilitate it in nature. So far, this species is not known to
breed in captivity.  With an aim to breed this specics in captivity, a large gharial breeding
pool with a capucity of 2.70 miilion litres and a depth of 9.15 metres has been constructed by
Orissa Furast Depmtment at Nandankanan Biological Park, Orissa. At present there are three
(one male and two female) almost adult gharials in this pool. These gharials have been
reared from small babies to the adult size in this park.

Case History
ln Junuary 1977, the male gharial of the park, meuasuring 2.70 metres in length (with an
estimated sge of 13 vears) was observed to have protruded out the penis along with a small
bulbous mass for several minutes. This was thougit to be an indication that. the arnimal
attained ypuberty and was exhibitung libido.

After about one vear of the above incidence, it was seen to repeat the protrusion of the
penis along with a small bulbous mass (Fig. 1).

Clinicel Observations :

The animal refused to take its diet of fresh water fish when offered and was inactive.
The illness continued and got further aggravated as time passed on. The prolapsed bulbous
mass was seen gradually increasing in size and the signs of pain were noticed when the animal
came out of the pool for basking. Tt was teeling difficulty while crawling on the ground and
was moving with -arched back. It preferred to remain out of water for most of the time. The
reddish brown colour of the prolapsed mass gradually turned grevish ir colour.

Diagnosis
Thae case wus dizgnosed as a case of prolapse of the genitals’ including a portion of
cloaca and surgical wanipulation was felt necessary.

Control and Treatment

Sitce the gharial was in 9.135 metre deep water, control of the animal could be possible
af'ter three days of the observation of protusion and other clinical signs. A cotton rope noose
was passed slowly over the snout and behind the forelimbs when the malc gharial was lying
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348 Prolapse of the genitals including prolapse of cloaca in male gharial

partially out of water very necar the pool. Three persons at a time lifted the tail out of the
ground and dragged it away from the pool with simultancous pulling of the rope by several
persons.  As soon as it was a bit away from the pool, complcte contro} could be achieved with
the help of six wooden poles ( 2 metres long and forked at one end) and cotton ropes as
described by Mohapatra et al. ( 1976). Care was taken to see that the prolapsed mass was
not damaged during handling of the animal. Then the orocodile was placed upside down for
manipulation of the prolapsed mass.

The prolapsed bulbous mass was about 25 cm in diameter and formed the base of the
penis. The anteriorly pointing partially relaxed penis measured 24 cm in length including
4 cm long double pronged glans (Fig. 2).

Siquil (Squibb) 1 ml (20 mg) was given intramuscularly to lessen straining. The
protruded mass was cleaned thoroughly with soap and water and later by potassium permanga-
nate solution. Xylocaine 5% ointment (Suhrid Geigy) was applied overit. Aureomycin 2%
powder (Cyanamid) was applicd liberally over the prolapsed mass. Suflicient quantity of
liquid paraffin was put all round the prolapsed mass ; the latter was reduced by manipulation
gradually into the cloaca (Fig. 3).

A purse string suture was applicd using chromic catgut No. 1 around the oloacal open-
ing to prevent the prolapsed mass to recur (Fig. 4).

Post-aperative treatment and Observation :

After the operation, 1000 mg of Achromycin (Cyanamid) was given intramuscularly

and the animal was released back into the pool. The animal moved freely as usual inside the
pool. i

Further injections of Achromycin were tried without success om first and second day
following surgical reduction of the protrusion as the animal could not be Ssqured. Insteaé,
Terramycin (Plizer) in 20 ml daily dose was sprayed into the oral cavity frorTa distance with
the help of a syringe when the reptile was basking keeping its mouth open.

Slight bulging around cloaca was marked on 4th-day following surgical intervention. So
two Hostacycline capsules (Hocchst) of 500 mg cach were conecaled inside the fish and fed,
This method of treatiment was continued for six consecutive days,

The crocodile was not accepting its food cven after operation, It took one fish (60 gm)
on the third day of operation, about 300 gm of fish on the fourth day and subscquently
started taking its usual dict of about 900 gm of fish per day.

The animal was declared completely cured 11 days after the surgical intervention as

there were no clinical signs of illness and it behaved normally. No recurrence has been noted
till now.
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Discussion

It is difficult to diagnose and handle a patient like an adult gharial, specially in a deep
water tank. Since this gharial specimen was almost semi-tamed and is kept on hand feeding,
it was possibleto control the animal (with sufficient risk for the handlers) and to give oral
medicines.

Initially, after restraining the crocodile upside down, the animal was struggling very
much. As such, it was decided to give some tranquilizer. As there is no reference of the
exact dose, 20 mg of Siquil was given with caution. The crocodile somewhat calmed down
though not fully relaxed. Repositioning and suturing could be done waile the animal was
ying quictly.

Breeding season in the gharial species is said to commence from the last part of January
(Acharjyo et al., 1975), Since the protrusion was observed during this period of 1977, it was
thought to be a fair indication of maturity of the animal and manifestation for the desire to
mate,

A similar protrusion this year might have resulted in a mating-either successful or un-
successful, A normal retraction of the penis into the cloaca failed to occur resulting in con-
tinuous increase in the size of the protruding mass. Thus, a sizable part of the cloacal wall
which formed the base of the penis remained prolapsed along with the penis exhibiting a
pathological condition. One may anticipate some injury at the time of mating as the cause
for failure of the normal retraction of the penis into its normal physiological position.

When the animal used to move on the ground for basking, the prolapsed mass sustained

“ruise and trauma resulting in inflammation and further cnlargement of the mass. Accompa-

ed pain was responsible for the impediment in the movement. Arching of the back was

:zended probably to prevent friction of the prolapsed mass with the ground. It was remaining
aost of the time outside the water to gat r=licf from irritation.

The two-pronged glans appeared hizhly congested with ulceration on its surface. The
peris was a rigid structure with a soft base. Replacement was done by slow and gradual
pushing of the base followed by the penis. Purse string suture was given using chromic catgut
with an intention that after so.n: davs wien thzare will b2 0o more irritation on the surface of
penis and its base stucture consequent upon the healing of the ulcerated susface, there will be

no cause for recurrence and by that time suture would have dissolved, thus avoiding a post-ope-
rative removal.

Summary

A case of rrolapse of the genitals including a porion of cloaca in a male gharial has
beea reported.  Eziopathogenesis and surgical management have been described and discussed.
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NEOPLASMS IN THE FAMILY ANATIDAE AND GRUIDAE AT NANDANEANAN 700
A. T. Rao and L. N. Acharjyo*
Department of Pcthology, Orissa Veterinary Cullege, Bhubaneswar

A systematic necropsy examination of varieties of captive birds dead at Nanadanksnan
Zoo (India) and histopathological examination of vital organs hitherto collected from such
birds are being carried out since 1967 to gain information on the incidence and prevalence
of avian ncoplasms at the zoo. So far, about 1100 birds were necropsied and the narcze of
spontancous neoplasms affecting various species of Indian wild birds recorded earlier and
in the present study are being reported.
Review of literature

A brief review of neoplasms in the Family Anatidac and Gruidae reported inthe
literature is given in the Tabie 1.

Materials 2aod Methods

The specimens for this report were obtained from the local zoo. All the ussues
suspected for neoplasms, after detailed necropsy cxamination, including the entire carmases
were submitted to the Department of Pathology for histopathological diagnusis. Tissue
samples fixed in 10 per cent formol-saline were processed by standard histological tcchnigues.
Tissue sections of 6 microns thickness were stained with routine hacmatoxylin and evsin
method.

Results

Case 1:

A female pin tsil aged about 7 years died on 10-12-75.

At necropsy, the anterior border of right lung revealed ap encepbaloid mass resulting
in compression of oesophagus, trachea and pulmonary tissues. Similar lesions were also
seen around the lower half of cervical region. The left lung revealed a small noduleeg the

postero-lateral border,

Microscopically, the nzoplastic tissue consisted of uniformly sized cuboidal agd/or
columnar cells arranged in the form of compact masses of cells, acinar ar papillary patters.
Necrotic changes were noticed in the centre of compact growths. The tumour was clasified
as bronchogenic carcinoma (cz2rcinoid with an adenopapillary pattern).

Case 2 :
Female wild duck (crested pochard) aged about 7 vears died on 27-2.76.

. At necropsy, multiple, pedunculated and branched cystic structures containing watery/
Jjelly like material were encouatered in the thoracic cavity and lower half of the neck region.
The posterolateral border of the left Jung tevealed encephbaloid growths,

*Veterinary Assistant Surgeon, Nandapakanap, Baranga, Cuttack
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Neoplasms in the family Anatidae and Gruidae a¢t Nandanksnan zoo
A.T. Rao and L.N. Acharjyo

Fig. 1. Cystadenocarcinoma—
Lung of crested pochard (case 2). Note multiple cystic

structures flned by cuboidal cells. Note the eosino-
philic material in the lumipa. H. &B.
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Microscopically, the extra pulmonary growths consisted of irregular variable sized
cystic structures (Fig. 1) lined by single occasionaliy multilayered cuboidal cells. Some of
the acini revealed papillary growths of epithelial cells. The intrapulmonary growths were
made up of tall columpar cells arranged in an acinar pattern or in broad sheets. Necrotia
changes were encountered in thess growths. The tumour was classified as bronchogenic
carcinoma (Cystadeno carcinoma type).

Case 3 :
Male Moscovy duck aged about § years died on 11-2-77.

At necropsy, the posterior border of the left lung revealed a hard greyish-white nodule
kaving the size of 2.5% 10 cm.

Microscopically, the neoplastic tissue consisted of cuboidal andfor columnar cells
arranged io an acinar pattern or i broad sheets replacing large areas of lung tissue (Fig. 2).
Stromal tissue revealed lymphofollicular reaction and pressnce of plasma qclls. Thé tumour
was classified as bronchogenic carcisoma (adenocarcinoma type).

Case 4
Female Moscovy duck aged about S years died on 26-5-1977.

At necropsy, the liver was aboormally enlarged and mottled. The visceral surface of
the left lobe had a globoid clevation measuring 4.0 x 4.0 cm in size. Both the lungs revealed
small nodular growths. :

Microscepically, the hepatic tissue was diffusely invaded by proliferaticg bile ducts
which were seen either in the form of elongated branched tubules or acini (Fig. 3) lined by
single laver of cuboidal cells on basement membrane. The invasion of newly formed bile
ducts had caused atrophy of the Lepatic cells. The stromai tissue of the neoplasm revealed
marked hyperaemia and infiltratioa with lymphos; tes and plasma cells. Liver was markedly
cirrhotic. Metastatic nodular tumour growths were encountered in lungs. The tumour was
classified as bile duct carcinoma.

Case 3
Female Lilford crane aged about 10 years died on 27-12-78.

The bird was suffering from leg weakness for about seven months prior to death. At
pecropsy, numerous varying sized hard greyish-white nodules were present on mesentery, peri-
toneum (Fig. 4) and intestinal serosa. Liver was abnormally enlarged, mottled and studded
with hard nodules. Ovary was noc-functional and aviduct was rudimentary.

Microscopically, the tumour tissue on mesentery and intestinal loops was composed of
spindle shaped, fusiform, round or flat mesodermal cells arranged inan irregular fashion
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(Fig. 5). The scanty oedematous stromal tissue was infiltrated by a number of lymphocstes,
plasma cells and heterophils. The tumour presented a sarcomatous appearance.

Sections of liver revealed metastatic mesothelioma growths replacing large areas of
hepatic tissue, The tumour tissue was made up of acini composed of single/occasional multi-
layered cuboidal cells lined on & basement membrane giving an adenocarcinomatous appear-
ance. The tumour was classified as mesothelioma.

Table 2—Prevalanee of different kinds of neoplasms in sume zoo birds at Nandankanan sinee 1967

No. of
i : No. of tumour -
S1.No. Kind of birds birds died | bearing Description of tumour
birds
Cranes
1. Sarus crane 18 3 1. Hepatoma (Rao and |
Acharjyo, 197]b)
2. Adcnocarcinoma of intestine
(Rao and Acharjyo, 1973)
3. Concomitant neoplasia
(Rao et al., 1974)
2, Lilford crane 1 1 1. Mosothelioma
3. Desmoisele crane 1 —
Ducks
' 1. Adenocarcinoma of lung
I. Moscovy ducks 13 2 2. Bile duct carcinoma
208 Brahamini duck 20 1 1. Aortic body (Shah er al., 1974)
tumour
3 Pin tail 60 2 Carcinoid of lung—2 cases
(Rao et al., 197]b)
4, Crested Pochard 6 1 Cystadenocarcinoma of lung
3. Otber ducks including geese 109 1 Myxosarcoma in liver
Fowls
1. Pea fowls 35 1. Bronchogenic carcinoma—3 pos.
(Rao and Acharjyo, 1971a)
2. Lymphoidleucosis (Shah ef al., 1973)
2. Turkey fowls 8 2 Adenocarcinoma of ovary—2 cases
R, (Rao et al., 1971a)
3, Jungle fow) 7 1 Lymphoid leucosis (Rao e al., 1975)
Total .. 280 18
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Case 6:
Female goose aged about 6 years died on 21-9-75.

At necropsy, ths left lobe of liver was abnormally enlarged and tough to cut. The right
lobe was enlarged and studded with a number of nodules, Ovary was non-functional.

Microscopically, large areas of hepatic tissue were replaced by extensive myxomatous
growths characterised by round or spindle shaped cells having numerous interlacing cytoplas-
mic prolongations. Binucleated cells, mitotic figures and multinucleated giant eells were
common. The hepatis tissue which was not involved by neoplastio process revealed extensive
cirthosis. The tumour was classified as myxosarcoma.

Prevalence of different kinds of neoplasms in some Zoo birds at Nandan Kanan since
1967 including those recorded in the present study are shown in Table 2.

Discussion

It is seea from Table 2 that 10 per cent of the birds belonging to ducks, geese, fowls
and cranes which died during the last 12 years at the Zoo had spontaneous neoplastio condi-
tions of which pulmonary tumours predominated over others. Stewart (1966) while discussing
the tumours {n captive wild animals and birds also commented on the relatively high incidence
of lung tumours. Sayder and Ratcliffe (1966) speculated that the frequency of avian neo-
plasms was probably due to the increased atmospheric carcinogens. They further stated that
the pulmonary tumours were frequent in the family Anatidae and the species susceptibility
played a part in the tumour incidence. Beer (1968) stated that the incidence of respiratory
cancer in water birds had considerably increased in the last 20 years in most of the larger zoos
throughout the world and it has been suggested that it may be due to increased contamination
of water. It is quite likely that the high incidence of neoplasms at Nandankanan zoo might
be due to its situation which is adjacent to an industrial establishment of a glass factory
resulting in possible pollution of water and atmosphere.

The histogenesis of lung tumours cannot be always traced out exactly because of fre-
quent pleomorphism in different tumours and even in different 1egions of the some tumour.
According to Moulton (1961) all the pulmonary tumours can be best classified as broncho-
genic for they arise from the epithelial lining of the bronchi and broachioles. In the present
investigation,three distinctly separate types of pathological manifestations of a single neoplas-
tic entity have been encountered in three diferent species belonging to the family Anatidae, one
of carcinoid type, second a cystadenocarcinoma and third an adenocarcinoma. The difference in
histological behaviour among these tumours might be due to varyiog susceptibility of the
species and tissue response and probably some other unidentified factors involved in the
disease process.

The morphology of the bile duct carcinoma in Moscovy duck and myxosarcoma in goose
corresponds to the description given by Moulton (loc. cit.). The microscopic pathology of
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mesotbelioma encountered in Lilford crane was, however, littls different from mesothelioma
encountered in Sarus crane by Rao et al., (1974) for the primary growth in the former had
sarcomatous appearance while the latter had an adenocarcinomatous appearance. Metastatic
lesions were encountered in liver in the former and in lungs in the latter ease. Similar explana-
tion as has besn hypothesised for pulmonary tumours in the family Anatidze can be offered
in the present case as well. ‘

Symmary

All the species of birds that succumbed at Nandaokanan z20 since 1967 were routinely
screesed for spontaneously occurring neoplasms during detailed pecropsy examination.
Thirteen tumours involving difierent organs of varieties ol capiive Indian birds have been
earlier reported. This paper reports additional 3 typss of puimonary tumours of diverse
histological features in 3 different species belonginy to the family Anatidac, bile duct
carcinoma with metastatic growths in lungs in 2 Moscovy duck, mesothelioma with metastatic
growths in liver of a Lilford crane and myxosarcoma in the liver of a goose.
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PATHOLOGY OF ASCARIASIS IN A PEA FOWL (PAVO CRISTATUS)
CAUSED BY ASCARIDI{A PERSPICILLUM RUDOLF 1803

A.T. Rao, L. N. Acharjyo* and M. M. Patnaik**
Department of Pathology, Orissa Veterinary College, Bhubaneswar-751003

A male pea fowl chick aged about 6 months died after showing signs of diarrhoca. At
necropsy, the liver was found friable and pale in colour with multiple greyish-white necrotic
foci.on the surface and in the substance. Two adult ascarids identified as Ascaridia perspicithun
were found partially embedded deeply into the parenchyma. There was a rough nodular eleva-
tion on the mucosal surface of proventriculus. Intestines revealed acute catarrhal enteritis
associated with a number of ascarids.

Histologically, the hepatic lesions consisted of bile duct invasion of adult nematodes
resulting in purulent cholangitis (Fig.). The bile duct walls were often thickened due to
infiltration with reactionary cells consisting predominaatly of lymphocytes and plasma cells and
a few leterophils. In addition, multiple suppurative foci wese encountered throughout the
parenchyma. Proventriculus exhibited severe catarrhal inflammation and hyperplastic changes
of the murosal epithelial cells. The tissue reactions in the intestines included destruction of
the superficial mucosal lining and crypts and infiltration with inflammatory cells coasisting of
lymphocytes, monocytes and plasma cells. The lamina was oedematous while submucosal
blood vessels were markedly congested.

Remarks : The pathology of ascariasis in pea fowl caused by dscaridia perspicillum is
akin to that of chicken caused by Ascaridia galli. The purulent reaction in liver is possibly
due to enteric bacteria accompanying the parasite.

* Nundankanan Biological Park, Barang, Cuttack.
** Directorate of Animal Husbandry and Veterinary Services, Orissa, Cuttaok.
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Pathology of Ascariasis in a pea fowl (Pavocristatus)
caused by Ascaridia perspicillum Rudolf 18G3
A.T. Rao, L. N. ,\ch;lr]_vo and M. M. Pataaik

Liver showing cross section of parasite and puruleat
cholangitis H&E
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SPONTANEOUS NEOPLASMS IN MOSCOVY DUCES AT
NANDAN KANAN Z0OO

A.T. Rao and L. N. Acharjyo
Department of Pathology, Oris;a Veterinary College, Bhubaneswar

In an earlier report, the incidence of different spontaneous neoplasms in the family
Anatidae and Gruidae at Nandan Kanan Zoo has been recorded (Rao and Acharjyo, 1980),
A total of 18 neoplasms were earlier recorded since 1967 in zoo birds. The present commupica-
tion records the data of different types of neoplasms involving serous surface, ‘lungs and liver;

in moscovy ducks. H
istory

Two moscovy ducks were purchased from a local bird dealer and were exhibited for the
first time in the zoo on January |1, 1970. Six more were procured on January 25, 1973, From
this parent stock, fertile eggs were incubated aruficially aod 31 ducklings were successfully
reared in the zoo. Allthese birds were kept in an enclosure having chain liok fence wall. A
spacious water tank bad been provided for the birds 10 swim about freely. They were fed with
commercial poultry feed (Agro lodustries) with addition of extra pulses, grains, soaked paddy
and greens, : 5 i

-

N g Results and Discussion 2 &
The results of ‘the'studies’are giv-/cn,in,Tablcs l-, 2, and 3.

Tatle 1—=Details of necropsies perf ormed and tumour bearing birds
at Nandan Kanan Zoo during the period from July 12, 1961 to
March 31, 1979 R -

No. of No. of
St Kind of bird Decro- | LUMOUr | por ooy

No. sies per-| tearing
¥ formed | birds
1. Moscovy Ducks 25 ! 10 40 00
2 Ducks in geperal 221 15 7.00
3, Blzds in gsneral 1150 28 204

Table 2=Proportionate cause speeificvmortality for tumours in
[moscovy dicks

. " " | Proportionete
j:%g::alla- ! Total No. | Percentage [aeﬁﬁ’f.{ﬁe -1 -cause l:.pe::iﬂc
et died mortality 10 tumouts’ n}git?ug);ﬁ:e

39 H 25 ‘,63-6 10 ] “

81



Spontaneous neoplasms in mescovy ducks

178

*sanpou

gwoil ${122 (rl12hiopua £q paojy | qiMm oduys u) izin¥a1i) 12A1] JO |
§91108Y |-mELAL]] $0kds 41 NISTA PAJC{ |, ‘4941 PITITIU A padjav N [eqol Iyl | BL-S-F q i Lt S
~pisrjd12dLy rwol| -s8ony 010t woysuay | sBung poe
£mipq @ visoy -3y -X2 ila wnauoyliad ul AnAcd *
~1112 *89)|Os Y ~OSAN | Ll seoweg :_.Bo_w Aysay aalssTy olomioY [ | 8L-L-T d S $92 2
Twol| ~tduny uj sis *sfon] 0] sqimoi8 g s8ung pue
-eys) | -pisDIOW ‘w1z d Hulow -N00 YA WIN. U013 Ki1jawd
sisoqilD) -0\op ul s1199 (e]13 108y olfj U} sy mo1a Aysa|;f |juauojliod | 8L-§-91 W L ne| °€
emonld saoly =
-Ir3 1} ~a3foid Lirgipded yua s8uny o’ sof
nipRo o3 julox/s>(ngnl JO wioj | -NPOT NIGA- Y14 13 fue s3any
srsoqIij) | -avgoyd | of sonp 3y 8uneiaj11014 | 194} pa31vua Ljpaxrejy | pUv 32417 | LL$-S g [y 1€ | T
Twou *§3{21[{0} JO wIo ) 3q) uf '
-19in2 | GO IRNIPU} (130 pjoryjdwA] i I
ojaafioyo sulajind pp1os/inujon ujf i
== ~uoig | 199 Jeuwnjod/(epioqn) oinpou o}jys ysjheap | Suny, 337 | LLT-F W 13 sTT| 1
(o1 (6) () (L) ) (s) ) ) @ |
2]d025012I ss01D sicak oit | -on
sle 2afoAU} qieap A G F
epremy -ouejqg T e —Mﬂ:&.—o Jo (g xo8 0“—< -dy s

suo{sog

00Z upupX uvpuoN Jo $YIRP 440350 M} swispjdoau .? vivp -uu-NESEuEnmlm o—n__uu.—.

82



179

A. T. R2o and L, N. Acharjyo

speoy 1)
pus sfasy

*Kiraojru
-onun) uou
pas s1s01 111

sIFOYIIId
paB $31)osYy

pagd
~0I1n rag
‘fruot sunj
-oou Lirso0

‘soqIs qim

12A11 Kveg

——

vawog
=Ja1ey
ojusf
-oganotg

nwojg
-oy1080 3y

rwou

~josmd

o008
-ogauoig

vwolg
-0 1059

rwou
NESLEY
RILEY: ]
-oysuoig

697 ve owes

®wolis £q p11oddns
aidnd piges 1o 1uoN

Jo w10} uj 4123 fepjoqn)

69T & outrs

. sanrtudra poirpip
QUM ITINHSrA A.:m.a TEm
Inown >y] urmanrd
pljos/&1 ((tdnd 11 a om

T} S1123 [2I3q10 s

foqnigoruniq
panorm pynaastro usa)ird
Kieqi'drd 50 iru an

PItos uj s{{2d ofisedoapn

: *s3ry-
ol sqI4018 seinpop

LEIR I FU L)
djonIoY pom (nowo1tsad
T sYimoi18 aeqnotnpy

fflant qioq
af $qImo18 seinpoN

‘pafian
ottq pan pafirviod
Lip3axtnw 392411 jo

Qo 1ja7  "pairpljos
-uod <Rany ying -<azys
10 32310 JO ' mo 1R 3oy
npot Yiim pappn < srm
rinapd sy -Ap10g1o)nn
Rarpaaixs usac s5am
WYMo Liespy
Irinpoa Y 1M pI1g +T 4y
K&11aPs d13mJ0q) UMDy

sInonm Ky

pasridat crm rwdyo
-arvind Rang o w g
1m0 1T ane-ydana £q
paldnan- otam LA
ojavi0t) jo swo3w oBin’]

‘PITOD—€ 3[qu ]

sduny

gatoTnwe
b134- 30
pun 1oalg
‘L13aro
trou
~o1)12d
‘Kilann
o]owioy ],

s8ong

240

pue sfang

‘Kua~s
oloesoy

sfun{ pun
Kiarn
ojasioyy,

6L-L-01

6L-1-0Z

8L-6-LT

§L-6-6

8L-8-1T

9-<

vot

oLT

€LT

1.2

692

‘01

83



180 ; Spontaneous neopigsms in moscovy ducks

During the past 13 years, 2.04 per cent of the total birds necropsied were found to be
tumour bearing, of which the ducks in general and moscovy ducks in particular, were more
frequently affected than others. Though the average life span of moscovy ducks, particularly
in captivity under Indian conditions is not available, the so-called “‘cancer age” for this species
appears to be 5.8 years, Males and females appear to be more or less equally susceptible for

tumours.

As is seen from these observations, zoo birds, particularly moscovy ducks, provide an
excellent experimental model for study of tumour incidence if they are allowed to live their

whole life span unlike domestic birds.

Among the neoplasms recorded, mesotheljoma and bronchogenic carcinoma were
common. It was opined that chronic irritation (as suggested by Boyd, 1970 for mesothelioma
among asbestos insulation workers) coupled with possible atmospheric (Snyder and Raicliffe,
1966) and water pollution (Bzer, 1958) might be acting as contributory factors for high inci-
dence of tumours as the zoo is located near a glass factory. It is quite likely that moscovy
ducks might be more susceptible to irritants and contaminants emanating from the factory.

Association of cirrhosis in majority cf caces possibly supports this bypothesis.
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OCCURRENCE OF FOOT-AND-MOUTH DISEASE AMONG SOME
WILD UNGURATES IN CAPTIVITY*

B. C. Kar?, N. Hota? and L. N. Acharjyo?

Foot-and-mouth disease is a coptagious viral infection of cloven-footed domestic and
wild mammals (Fletch, 1970). A recent review of this disease in African wild game states
that at least 29 different species are susceptible (Anon, 1963). Sinha (1975) while reviewing
its occurrence among wild animals of India reports that its occurrence in India is country-wide
and has been reported from Andhra Pradesh, Karnataka, Madhya Pradesh, Hazaribagh and
Palamu in Bihar, Indo-Nepal border, Kashmir, Himalayan Ranges and in Taroba National
Park in Maharastra. Its occurrence among Saiga antelopes has been reported by Boiko
et al. (1974) and the virus isolated was subtype A22. Mukhopadhyay efal. (1975) isolated
F.M D virus (Type A) from Nilgai ; Neugebauer (1976) in Zebu cattle and Tibetan black-
bear and Prasad et al. (1978) from Yak (Type-O). However, the occurrence of the disease
in captive ungulates from this country has been rarely reported.

This communication reports the occurrence of foot-and-mouth disease in wild ungulates
in captivity at Nandankanan Biological Park, Orissa.

An outbreak of foot-and-mouth disease was recorded in the month of December, 1978
in Nandapkanan Biological Park, Orissa. The disease first appeared in Blackbucks on
7-12-1978 and tben was detected in Spotted Deer and Sambars. Though Barking Deer, Hog-Deer
and Indian Wild Boars remained adjacent to the enclosure of Blackbucks, they did not show
any symptoms of foot-and-mouth disease. The species of wild ungulates maintained in the
Park were Sambar, Blackbuck, Spotted Deer, Hog-Deer, Barking Deer, Indian Wild Beoar,
Four-horned Antelope, Gaur or [ndian Bison and Mouse-Deer. The species of ungulates
affected were Sambar, Blackbuck and Spotted Deer and they showed the lesions of foot- and-
mouth disease in tongue, muzzle and hooves. The number of cases recorded were 25 over
population at risk 113, the morbidity rate being 22.1%. The pumber of deaths recorded
were 5, two in Blackbucks, two in Spotted Deer and one in Sambar. The outbreak was of
moderate type and the animals affected bhad =mo history of vaccination before the onset of
the ou.break. The materials collected in duplicate samples from the affected acimals were
tongue epithelium and beart muscles and sent to the Regional Typing Centre, Calcutta and
Central Laboratory, [.V.R.I., Mukteswar for typing of the virus.

This outbreak continued upto 14-12-1978. The minimum incubation period was one
day and the maximum was 7 days. The total number of cases recorded were 25, pineteen

« This work was carried out uader the All Indja Co-ordinated Rescarch Project for Epidemiological Stu-
dies on F.M.D., Orissa Veterinary College, Bhubapeswar-3.
1 & 2 AllIndia Co-ordinated Research Project for Bpidemiological Studies on F.M.D., Bacteriology Depart-
ment, Orissa Veterinary College, Bhubaneswar-3.
3 Veterinary Assistant Surgeon, Nandankapan Biological Park, P.O. Barang, Dist. Cuttack, Orissa
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Number of animals of risk and number affected in the Park

Sl | Species No. at risk No. Morbidity No of Remarks
No. 2 -affected " rate deaths
S 2 3 4 5 6 7
| |

I, | Sambar(Cervus unicolor) 34 i 6 17.6% 1 The ani-
2. Sootted Deer (Axis axis) 16 | 4 % 2 mals were
3. Hog-Deer (Axis porcinus) 5 l -— - - pot vacci-
4, Barking Deer (Muntiacus muntjak) 13 i - - - nated be-
5. Moeuse:Decr (Tragutus meminna) i ! — -— - fore the
6 Blackbuck (Antelope cervicapra) 28 I 15 53.59, 2 onsst  of
7. Fourhorned Anteiope (Tetrucerus 4 | - - -— outbreak.

quadricornis '
8. Gaur or Indian Bison . Bos gaurus) l I - - -
9, Inaian Wild Boar (Sus scrofa cris- 11 - Ll Ll

ratus) I

Total # 113 r 25 21% s

primary and six secondary cases. The virus type isolated was 0" type of F.M.D. virus,
Based on the eprdemiological data, the following conclusions were arrived at :

Incidence rate = lzTJJ x 100 = 22 1%,

Sccondary attack rate = % 100 = 6.49/

G
113—19

x 100 = 20%,

Sl

Case fatality rate =

The source of infection was an outbreak of F.M.D. in other cattle nearer to the Park,
where the same type of virus was isolated and the infection was possibly transmitted to the
ungulates tbrough the human attendants. It appeared that both cattle and wild upgulates

were equally susceptible to virus of this type.

Acknowledgement: The authors are thankful to Indian Couacil of Agriculture Research
for providing funds and facililies to carry out this work. They are also thaokful to
Sti Ch. G Mishra, Wildlife Conservation Offcer, Orissa, for the facilities provided during
the course of investigation, - .
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CAUSES OF MORTALITY IN PEA-FOWLS (PAVO CRISTATUS)
AT NANDANKANAN ZOO

A.T. Rao and L.N. Acharjyo*

Department of Pathology, Orissa Veterinary College, Blhubaneswar

The incidence and distribution of diseases in pea-fowls is poorly uaderstcod. A few
records of diseases concern mainly individual cases aad no consolidated information is
available. The purpose of this communication is to thro® some light on the common causes
of mortality in captive pea fowls at Nandankanao.

The materials for this study were based on detailed npecropsy cxamination coupled
with histopathological studies attermpted on 100 pea-fowls belonging to different age groups
of either sex, the data of which were collected during last 2 decades. Particulars of age and
sex-wise incidence of mortality due to various causes have been given in the Table.

It is seen from the Table that mortality rate is maximum in young chicks upto 6 months
of age and in aged birds above 5 years. Pneumonia is an important cause of death in all
groups while chronic diseases like neoplasms and gout are of importance in older birds.

®  Veterinary Assistans Surgeon, Nandankanan, Barang, Cuttack
11
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OBSTIPATION IN A LEOPARD (PANTHER4 PARDUYS)
J. Mobhanty®, L. N. Acharya®*® and A. K. Mohanty***

Iotestinal obstruction has been reported to occur in canines mostly due to foreign bodies
(Easeley, 1974). Amongst the incriminating materials, involvemet of bone is very frequent for
causing i:mnpaction of faecal material at colon (Archibald and Horney, 1965). Mohanty ef al.
..(1960) reported obstruction in an Alsatian dog caused by fish tones, some of which were
penetrating into the “intestinal wall. Obstipation at the colopic region has been ascribed to
foreign material, neurologic disorder and debility (Burrows, 1980) Report of intestinal obstruc-
tion in wild animal is very rare. Zenoble er al. (1982) have described a case of gastric impaction
in a tiger which died after surgery-due to pulmonary oedema. This paper discusses a very upusual
case of intestinal obstruction in a leopard. '

Case History

The patient was a 10 year old female leopard (Panthera pardus) belonging to the Nandan
Kanan Zoo, a biological park of Orissa. On 17th September 1983, the leopard was observed to
be straining for defaccation. She did not take any food. Next day, the same condition persis-
* ted. She took some food on 14th, even though occasional straining was continuing. She was
given 3 tabs. of Bisocodyl!, three analgesic tablets? and three tablets of antacids®. However the
animal did not defecate.

Clinical examination and follow up trea.ment :

The leopard was brought to the Intensive Care Uit on 2 st Sept. aod was keptina
squeeze cage. Soap water enema ™vas given and it was repeated next day without any resulte
Only some brownish coloured fluid with sand particles came out. Electrolytes in drinking water
and B. complex injecticn were given.

There was rise of temperature (lOJ"i") on 24th Sept. Treatment for next three days
consisted of Analgin* and Vitamin B. Complex injections and oral electrolytes. Oa 27th ag in
laxative tab®. (4tab.) was repeated along with an eozyme® preparation. Sepcialists from Veterinary

* Professor of Surgery, Veterinary College, Bhubaneswar
®e Veteripary Officer, Nandan Kenan Zoo, presently doing‘ M.V.Sc. in Pathology.
®ss Veterinary Officer, Nandan Kanan Zoo. :
1 Dulcolax enteric coated tablet contaibing Bisocodyl-M/S German Remedies.
2 Ultragin tablet coptaining analgin, paracetamol and caicium-M/S Geofrey Manders.
3 Diavol containing Aluminium bydroxide, Magoesium carbonate, Magnesium hydroxide and
Dimethyl polysiloxapne-M,’S Carter Wallace. ’
4 Novalgin-containing analgin-M/S Hoechst Pharmaceuticals.
5 Dulcolax tab.-containing Biscodyl. M/S German Remedies.
6 Bestozyme Syrup-containing Diastase, Papain and B. Complex. M,'S Biological Evans.

1t
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College examined the animal on 29th. Abdomen was found to be temse. Siraining persisted
with occasional mucoid discharge. It was diagnosed as a case of intestinal obstruction. Follow-
ing therapy was advised for 5 days.

Ringer's Lactate solution — 250ml s/c daily.
Electral powder in drinking water.

Epzyme preparation in drinking water
Gentamycin? - 2ml i/m twice daily for 3 days.
Vitamin B, B y, B,*® injection i/m for 5 days.
Liver extract® i/m on alternate day

Laxatlve!® preparation 50ml orally twice a day

Since there was no improvement, surgery was resorted to on 4.10.84,

Surgical Treatmeﬁt

Triflupromazime hydiocloride 140mg was given intramuscularly followed by local infiltration
of lignocaine (2%4) at the right flank, with the animal conttolled in the squeeze cage. Necessary
pre-surgical preparations were done.  Skin, the abdominal muscles and peritoneum were iocised
vertically for a length of 12 cm. Palpation of 1the abdominal contents revealed a segment of color
distended with stool. (Fig. 1) Distended portion of colon was brought out through the abdominal
incision. Stool masses 100k the shape of balls, each with a diameter of 10cm. Seven such balls
were remmoved through an intestinal incision of 12cm. by gentle manipulation (Fig. 2). The site of
operation was approached from outside and all the manipulations were performed by introducing
the hand through the spa.e between two contiguous bars of the cage. The opening in the
intestine was closed by ome layer of Cusbing using chromic catgut No.l. Peritoneum and
abdominal muscles were sutured with chromic catgut. Skin was closed with nylon. Healex spray
was given over the skin suture.

Postoperative Treatment

Postoperatively following medication was offcred  Dicrysticins!? one small vial twice daily-
for 5 days followed by one vial daily for 2 days. i

Dexamethasone!? - 1ml i/m at two hour intervals-two injections during early postoperative
p.eriod.

Lisarin-containing Gentamycin. M/S Sarabbhai.
Neurobion—containing Vit. B,, B, ,, B,. M/S Merk, Sharp and Dhome.

7
8

9 Eelamyl-Liver extract preparation. M/S Sarabbai.

0 Cremaffin~containing Liquid paraffin and milk of magunesia. M/S Boots India.

1) Dicrysticins ‘HS'-containing penicilin and'streptomycin. M/S Sarabhai.
12 Decadron-contaiging Doxamethasone. M/S Merk, Sharp and Dhome,
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Obstipation in a leopard (Panthera pardus)—
J. Mohanty, L. N. Acharya and A. K. Mohanty

Fig. 1 Through the right flank abdominal incision the intestinal
wmass 15 being palpated.

Fig. 2 lmpacted faecal masses have been removed #through an
wcision 12 cm. long over the coivn.
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. Novalgin 3ml i/m.
Ringers lactate solution 200ml s/c.

Neurobion ipjections were continued from 5th Oct. for a fortnight on altrernate
days. Electrolyte! powder in drinking water was used to be given on all these days. A plasma
expander!* was given for two days.

The leopard started taking food from 7th Octoter. Normal defaecation was resumed from
11th October. Enzyme with vit C was given daily with cremaffin for a week.

After removal of suture, the leopard was left in her permanent enclosure on 22nd
October, 84, .

Discussion

The leopard being an old animal had probably a nervous debility which resulted in chronic
constipation and formation of hard stool massss. Once the hard mass got obst.ucted, there was
o chance of improvement even though a!l types of medications including nervine tonics were
administered  According to Burrows (1980), injestion of bouges, foreign matcrial or bhair may
result in large colonic faccal corcretions which the animal cannot eliminate. Derecation becomes
progressively more ditficut as these masses slowly develop and if unnoticed and untreated, ttey
may eventuate in obstipation.

Since Ketamine was not available it was decided to carry out the operation under deep
sedation and local infiltration anaesthesia after restraining the animal in syuceze cage. Except
very rare occasional struggling, the patient remained under analgesic influecce throughout the
period. The stage of sedation though gradualiy became light, continued for two days. This was
because the animal was without food for 15 days and the dose of Triflupromozine was also beavy.

Postoperatively, nervire tonics, laxatives and digestives were continued to relieve the pres-
sure over the suture live of the intestine. After complete satisfaction about the animal’s condi-
tion, the leopard ‘was left in her normal enclosure for ensuring a natural surrounding acd some
exercise which was almost absent in the squeeze cage.

Sommary

A female leopard suffered from obstipation due to faecal concretion in the region of
colon. There was no response to medicinal treatment. Enterotomy was performed after 15 days
of obstruction. Satisfactory recovery occurred in 17 days.

13 Electral-con‘aining electrolytes and glucose-M/S Fairdeal Corporation.
14 Haemacil-containing gelatin for intravenous administration-M/S Hoechst Pharmacuetical.
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NECROPSY LESIONS IN THREE REPTILES AT NANDANEANAN ZO0OO
A.T. Rao and L. N. Acharjyo
Department of Pathology, Orissa Veterinary College, Biwubaneswar - 751 603

In Incia, discases and causes of mortality in reptiles are poorly understood. Oaly
scattered reports of some snake diseases Jike impaction (George 19955), Arizona infection
(Sharma er al. 1970), pneumonia (Das and Angelo, 1970), corynebac:erial and pseudomonas
infection (Rao es ../, 1330) and salmonellosis (Misra and Verma, 1981) are available Mohanty
et al. (19801 succ .sfully reducsd a prolapse of genitals in a gharial. Rao and Acharjyo (1981)
reported the pathology of Ophidasearis infection in a2 python. This paper records the causes of
mortality in 3 different spscies of reptiles at Nandankanan Zoo.

Case—]

A female salt water crocodile (Crocodvlus porosus) died on 25.1.82. The 2nimal kad
been anorectic for 15 days prior to death. At necropsy, the myocardium contained haemorr-
hages. The stomach was distended and containcd numerous stoacs, sand and lummps of earth.
The mucosa revealid numcrous dirty white circumscribed or star shaped ulcers (Fig. I). The
wall of the stomach revcaled multiple haematomas.

Histologically, the sections of stomach revealed numerous necrotic ulcers involving the
mucosa “~d submucosa. The inflammatory cells consisted of mononuclear cells, piasma cells
and foreign bedy giant cells bordering ths necrotic area which contained clumps of bacterial
colonics. Tac markedly congested blood vessels in the muscular coat had perivascular iniiltra-
tion of mononuc!zar cells. At some places in the muscular coat. there were exicnsive haermorr-
hages. Sections of keart revealed focal hacmorrhages among the disrupted and degencraied
myocardial fibres. Death jn this animal was attributed to cardiomyopathy.

Case—2

A female vellow monitor (Varanus flaviscens) died on 9.1.82. This animal bad an
earlier history of gangrenous darmatitis of the hind foot. At pecrospsy, the lu=gs were coa-
gested. The surface and substarce of liver revealed numerous pin lead sized greyish-white
foci uniformly distributed throughout the organ (Fig. 2)

Histologically, the scctions of liver revealed numerous granulomas with central caseons-
crotic tizsue surro'inded by mononuclear cells and foreiga body giant cells. The sections were |
negative for bacteria and fungi in Gram, Zeihi-Neelsen’s carbol fuchsin and periodic zcid-
schiff stained slides. Death in this animal was attributed to necrotic hepatitis.

o

Case—3

Female Star tortoise (Geochelone elegans) died on 14.1,82. At necropsy, the Harderian
glﬁnd revealed inspissated pus. Liver was enlarged and congested. The Jower third of intes-
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tines was cyanosed, distended and impacted with large number of hard seeds, stony material
and straw (Fig. 3). Death was attributed to intestinal impaction.

Of all the organ systems, the intestinal canal of reptile is most exposed to the disease
(Reichanbach-Klinke and Elkan, 1935). Hunt (1957, has reported that 40 per cent of the deaths
in reptiles were due to diseases of the gut. Faulty feeding and lack of exercise Were responsi-
ble for such diseases in captive reptiles. Hunt (1956) also reported a case of intestinal obstruc-
tion in Pseudemys scripia elegans due to ingestion of Curica papava seeds. The large
intestine was stretched to capacity and on the point of rupturing. Similar observations have
been made in the present report in case of crocodile and tortoise which died due to gastro
intestinal disorders resulting from pica which perhaps developed due to nutritional errors.
According to Reichenbach-Klinke and Elkan (loc cit.), white foci in liver of reptile were due to
sporozoan/tubercular/fungal infections and malignancy. Nomne of these causes were traced in

case of the yellow monitor.
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Negropsy lesions in three reptiles in Nandankanan Zoo—A.T. Reo and L.N. Acharjyo

Fig. 1. Stomach ol a salt water vcrocodile showing
gastric ulcers

Fig. 2. Liver of a land monitor showing numerous
necrotic foci

Fig. 3. Intestine of a star tortoise showing impastion

[To face page 780]
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INTRAHEPATIC BILE DUCT CARCINOMA IN A TIGRESS
A.T. Rao and L.N. Acharjyo
Department of Pathology, Orissa Veterinary College, Bhubaneswar-751 003.

Reports on occurrence of tumours in tigers are meagre. From India, cavernous
hacmangioma in liver (Sivdas et al. 1963) and sweat gland carcinoma of lower eyelid (Bassk
et al. 1976) have been reported in Royal Bengal tigers. This paper places on record a case of
intrahepatic bile duct carcinoma in a tigress *‘Ganga”, a normal coloured tigress which had
given birth to 2 litters of 5 white tiger cuby when mated with ancther normal coloured tiger of
Nandankanan Biological Park.

Case history : This animal aged nearly 11 years was found anorectic a fortnight prior
to death. She was observed to be losing weight and body hairs. In spite of treatment the
animal died on 2nd January, 1986.

Necrospy findings : The peritoneal cavity contained about 2 litres of straw-coloured
fluid. Tha liver was abnormally enlarged and showed numerous dense, multinoduiar caulifiowes-
like-greyish white growths measuring 2-8 cm in diameter over the surface and in the substancs,
Both the lungs revealed similar nodules measuring 1-3 cm jo diameter. There were numerous
wedge-shaped pale areas visible through the cortex of the kidney. The intestinal wall was
studded with numerous fibrous nodules while the heart and subcutancous tissues contained
numerous Dirofilaria immitis and Dirofilaria repens, respectively.

Histopailiology :  The tumour tissue in liver consisted of siogle/multi-layered, cuboidal/
columrar cells with round vesicular nuclei and clear/granular cytoplasm resembling bile duct
epitheiiuzm (Fig.). There was regular formation of acini having lumens.

The tumour cells were arranged as acini having lumens or occasionally as cords and the
growth was identified as intrahepatic bila duct sarcinoina as described by Ponomarkoy and
Mackey (1976). The growths in the lung reseiabied the primary- lesion histologically. Iq
addition, the sections of heart showed suppuiative myocarditis while the kidney showed

multiple infarcts.  Ssctions of intestines showed numerous fibrous nodules containing parasites
in cystic spaces which were identified ag Galonchus perniciosus.,

Acknowledgements: Due acknowledgements are given to the Dean, Faculty of Veterinary
Science and Animal Husbandry, Biubaneswar and Wildiife Conservation Officer, Orissa for
providing facilities.
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Intrabepatic bile duct carcinoma in a tigresa—A.T. Rao and L.N. Acharjyo
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SARCOCYSTOSIS IN SOME INDIAN WILD RUMINANTS

L.N. Acharjya and A.T Rao,
Department of Pathology, Orissa Veterinary Crllege, Bhubaneswar-751003

Sarcocystis forms cysts in the muscles of intermediate hosts like herbivores, reptiles, birds
and smalls rodents, Among wild animals, sarcocystis infection has been reported in the cardiac
muscles of Indian lions (Bbatavdekar and Purohit, 1963), wild deer, moufflon and chemois from
Czekoslavakia and artiodactyla of various species from East German zoos and game preserves
(Ippen er 1., 1974), mule deer. virginia deer, sika deer and fallow (Blazek et al., 1976), tongue
gnd skeletal muscles tat not ocsophagas and cardiac muscl. s of nine banded armadille (Howells
et al., 1975), mule deer (Hudkins-Vivion et al., 1976 and Koller, 1977), oesophagus and myocar-
dium of Indian gaur (Weich and Zimmer, 1981) and in oesphagus but not in heart and skeletal
muscles and diapbragm of a goral (Agarwal er al., 1982). This communciation records cases of
sarcocystosis in some wild ruminants.

This study was based on histological examination of heart sections from 128 wild rumin-
ants belonging to 10 species of ruminants which died at Nandankanan Biological Park, Orissa
during 1967-1984. The details of species examined and occurrence of sarcocysts are given in the
table.

Table—Showing details of sarcocystis infection.

No. I No. positivelAssociated

Sl.Ne. Name of the specles  'examined for sarco- Pathological
i i cysts condition
I
|
1 Sambar - 1 Pulmonary
H Tuberculosis
2 . Nilgai | 8 1 Bluetongue
' { like disease
3 | Pour-horned antelope ' 7 1 Arterial

Oncoerciasis

4 Mithun i 1 1 Ppeumonia

| I

In all the 4 species, numerous sarcocysts with clearly demonstrable cell wall containing
spherical, ovoid, cliptical to typical banana shaped bradyzoites were seen in myocardial fibres
and Purkinje fibres without reactionary cells around them. The bradyzoites measured 10-14
microns in legth and 3-4 microns in with. It is opined that these animals might have acquired
the infection through ingestion of feed contaminated with the faeces of carnivores ag suggested

by Welch and Zimmer (1981),
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NODULAR HYPERPLASIA IN THE LIVER OF SOME WILD RUMINANTS
AT NANDANKANAN Z0OO (ORISSA)

L. N. Acharjyo and A. T. Rao
Departm nt of Pathology, Orissa Veterinary College, Bhubaneswar-751003

The prevalence of nodular hyperplasia in the liver of Hog-deer and Nilgai bas been
briefly reported as there is lack of information in sthe literature on this condition in wild
ruminants.

During the investigation of commonly occurring diseases in ninc species of Indian
wild ruminants at Naadankanan Zz0O. QOrissa, for the period 1967-1984. 127 animals were
subjected to detailed gross histopathological studies. Tumour-like lesions in liver were
observed ia 9 of the 1l Hog-deer and 2 of the 8 Nilgai examined.

In all the cases, nccropsy lesions were prominently seen in liver. The surface
and substance of the greenish tinged liver presented numerous greyish white, circumscribed
soft nodular elevations measuring 2-5 cm in diameter which were sharply demarcated
from the adjacent normal parenchyma. Some of the smaller nodules had coalesced
to form bigger ones. Histologically the nodular lesions tevealed loss of normal
lobular architecture. The radiating hepatic cords and ceniral veins were absent. The
hepatic cells which were usually larger than the normal onmes (Fig) had variable shapes and
sizes with single or multiple hyaline bodies resembling Mallory’s bodics. The sinusoids were
dilated and contained fibrinoid materials. The periportal tissue including the portal veins and
hepatic arieries was formed but the bile ducts were conspicuously absent while the hepatic cells
adjacent to the nodules were atrophied.

Nodular hyperplasia is one of the common senile changes of obscure etiology in old
dogs (Moulton, 1961; Jubb and Kennedy, 1970 and Ponomarkov and Mackay, 1976). Itis,
however, rarely reported in other animals. According to Jubb and Kennedy (loc cit.) hyperplastic
nodules in liver are associated with prolonged but mild fatty changes which may lead to
hepatoce!lular carcinomas. The morphological pattern of lesions described herein are similar
to those described for nodular hyperplasia in the liver of dogs. These lesions are difficuit to
distinguish from hepatic adenoras as has been suggested by Jubb and Kennedy (1970). Itis
interesting to note that these lesions have not been detested in other types of wild ruminants

although they are maintained under identical conditions.
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Nodular hyperplasia in liver of some wild ruminants
at Nandankannan 200—-L, N. Acharjyo and A. T. Rao

Note the variable sizes and shapes of b
noduiar hyperplasia-Hog-deer. H-E
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GOUT IN AVIANS AT NANDANEKANAN BIOLOGICAL PARX

A. T. Rao and L. N. Acharjyo
Deparimaent of Pathology, Orlssa Veterinary College, Bhubaneswar-731 643

QGeut is frequently seen in gallinacsous birds, budyerigars and water fowl, te &
legsoxy extent i parrots aad less frecqusotly 1o pigeoas. Speradic casci O1 aveRm
outbreaks of gout can occur 10 Many $pecies (Arpall and Keymer, 1975) particularly
in laying females (Holl and Davics, 1982). Kronberger and Schuppel (1977) statzd goul
was an imporrant cause of death in blrds of Leipzig 200 during 1957-1976. Damodran
et al. (1978) reported gencralised gout 1o sarus Cranc, 2 morning cranecs, 2 demaisclle
crancs, sulphur crested cockatoo and u pea nen from mMadras zoological gardens. This
communicaiion reparty the inetdzace and pathalogy of gout 1 LU caprive pieds  (geese-d,
pea heos-2, 110§ nccked pheasaat, black swdn and yuinea Fowl-one esacd) out of abaut
1,600 examined rounnely during necropiy it Niadsokanan Biological park from 1967-
1987.

Kidneys were always affccted followed by serous gurfacss of heart and liver
(5 cases), pleura (1 case) and jorats (2 cases). o the affected birds wnich were all
adulls, the serous suclaces wers covered with chulky wnite crystals of urates whareds
the kidneys were gwollen, lignt in cojour Daving distinst tubular markiogs aond
marked distention ol ureters with uratess Histologically, the liniog eipthelial cells
of the pumerouns tubules bhad tendency (O confluence and nuclet wera pykootic and
fragmented. Frequently there was caseation necrosis with characteristic emply spaces
formed as a result of dissolution of urate crystals during processing. Taoe nscrotis
arecas ,wero qurrounded by lvmphoeytes, plisma celly, maicropaiges aad gaint sells,
There was extensive periglomerular, peritupular and perivascularc fibrosis.

According to Hoff and Davies (loc. cit,) the incidence of goutin captive wild
wirds 1y usually low which has peen confirmed at this zoo (about 0.62%) during close
serutioy for the last 20 years in comparison to 6.3% rc?ortcd by Kronberger and Schuppel
(loc. clt:) at Leipzis 200 One of the prodisposing factors for the conditioamay be
inaetivity of (e B duc o captivity as hes been suggested by Aroall and Keymer
(loe. ctie)s {a the rivg nccked pocasant, goul has been attributed to vitamin A delicicoey
pecause of pustular crupuions observed in oesuphagous due to squamous metaplasia of
submucous glands. The confusion of visceral gout at necropsy with some discases lika
aspergillosis, colibacillosis, mycoplasmosis and c38 pecritonitis can bo elimioaicd by
histopathologxcal exuminalion.
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PARAGONIMIASIS IN SOME WILD CARNIVORES AT NANDANKANAN

A. T. Rao and L. N. Acharjyo
Deparitment of Pathoiogy, Orissa Veterinary College, Bhubaneswar-751003

Puragonimus westermanil was reported la Bsogal tigers of Hambucz and
Amsterdam zoological gardzas (Sipley, 1905), leopards and tigers in China (Wu, 1933-
1939) and opposum from Uoited States of America (Byrd eral, 1941) From India,
these parasites in wild animals were recovered from luigs of tigers (Mudaliar aod
Alwar, 1947; Schalizr, 1937), Himalayan Piae marten (Malaki, 1960) and clouded leopard
(Hireguuder apd Petkar, 1970) During routine necropsy and histopsthalogiiil
examinatiun conducted on caraivores at Nandaakaanan ,Biological park, Orissa dur:ng
1967-1937, P. westermanii have beea recovered from 2 tigers, 4 mongooses and 2 golden
cat and a brief pathology is furished hereunder,

Al fnecropsy, cysts containiog onec or more reddish brown oval shaped
flukes were seen in one or both the lungs. The affected lungs showed
patches of atelectasis and empbysema. [a the tigers, the interalveolar septae were
thickened due to infiltration of mononuclear cells, while the alveolar liging cells were
hypertrophied. In the golden cat, in addition, the bronchioles showed squamous
metaplasia of mucus secreting glands in the submucosa and peribronchial lymphoid
byperplasia. In the mongooses, there was no inflammatory reaction around the cysts,
The lesions described herein were similar to those described by Jones and Hunt (1933),

Acknowledgement : Due acknowledgements are given to the Zoological Society of
India, -Calcutta for identification of parasites and to the Wildlife Cozservatioa
Officer, Orissa and Dean of the College for providing the facilities.
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Sestion of lung of a tiger showing section of
Parogonimus weslermons
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ETIOPATHOLOGY OF MORTALITY IN INDIAN LESSER CATS
AT NANDANKANAN BIOLOGICAL PARK

A.T.Rao and L.N. Acharjyo *
Department of Pathology,

Orissa Veterinary College,
Bhubaneswar-751003

Out of the 11 species of lesser cats
available in India, S are generally exhibited
in zoological parks; but information on
discases and causes of mortality in these
species is extremely meagre ( Patnaik and
Acharjyo, 1970; Tripathy et al.,1971;
Rathore and Khera, 1981). This paperreports
comprehensive information on causces of
mortality of the 5 species of lesser cats at
Nandankanan Biological park, Orissa.

Materials and Methods

Data pertaining to date of birth/
arrival /death. age and sex arc collected on
all lesser cats-clouded leopard (Neofelis
nebulosa), golden cat (Felis temmincki),
Jungle cat (Felis chaus), fishing cat (Felis
viverrina) and leopard cat (Felis bengalensis),
maintained atthe zoo fromJanuary 1961 toNovember
1989, The animalswere broadly dividedinto-+ different
age groups viz. neonatal (o day -1

month), 2 months- 1 year, 2-10 years and
over 10 years; the seasons were divided into
summer ( March-June), rainy (July - October)
and winter ( November - February). The
cause specific mortality was determined on
the basis of history, pathoanatomical changes
observed at necropsy and histopathological
examination whercver foundnecessary.

Results and Discussion

A total of 109 deaths were recorded
and the differcnt causes alongwith age, sex
and season specific mortality were tabulated
(Tables I and 2). It was evidentthat highest
mortality occurred in the first year of life
particularly during neonatal period.

The mortality was generally more in
male jungle cats than females and reverse
was true in leopard cats, butin other species
there was no significant difference.
Maximumdeathsinjunglecatsoccurred in winter

* Deputy Director. Calf Rearing Scheme, Buxibazar. Cuttack and Ex- Senior Veterinary Officer. Nandankanan Biological Park.

Barang. Cuttack
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followed by summer and rainy seasons
whereas in leopard cats maximum deaths
occurred during summer (Table 1). Nosuch
information is available for comparison from
any Indian zoo. The mortality datarevealed
(Table2) that maximum deaths occurred in
jungle cats followed by leopard and golden
cats whose brecding performance was quite
satisfactory, but majority of the newly born
young ones were devoured by the parents
particularly males because they were
aggressive and they did not help in rearing
young ones (Fowler, 1986). It was further
stated that maternal neglect and cannibalism

551

were common in felids as was observedin
this study. The causes of death in other
animals were numerous. Gastritis/
gastroenteritis, pneumonia and traumatic
injuries caused significant losses, which
was in accordance with the observations
made by Rathore and Khera (1981). Though
these authors reported tuberculosis, anthrax,
pasteurellosis and feline enteritisin felincs
including lesser cats from different zoos of
this country, these diseases were not
encountered in the present study; the first
disease had been rampant in different
species of ruminants, primates, wild boars
and occasionally avians and marsupials.

Table

Age. sex andseason specific mortality in lesser cats

Specificity Clouded Golden Jungle Fishing Leop-
; ard
lcopard cat cat cat cat
I Age group:
Neonatal - 9 30 - il
2-12months 1 2 12 1 14
2-10years 1 2 9 3 5
over 10 years 4 2 2 1 1
I Sex:
Males 3 7 31 2 13
Females 3 8 22 2 18
III Seasons:
Summer - 8 17 3 19
Rainy 3 S 13 - 8
Winter 3 2 23 1 4
Total 6 15 53 4 31
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Tuhled
Cause specificmortality

Sl Cause Clouded Golden Junglle  Leopard Fishing Total
No. leopard cat cat cat cat
1. Cannibalism . 5 30 6 41
2. Matermnal

rejection 4 2 5 . 11
3. Gastrids/

gastroenteritis - 1 4 9 2 16
4. Pneumonia I 1 4 2 ] 9
5% Traumatic

injurics 2 1 - 2 - 5
6. Septicasmia - - 4 1 5
7. Heat Stress - 1 1 2 | 5
8. Nephritis l@ 1 3 5
9. Still birth - - 2 2
10. Pericarditis 1 2) 3
1l. Oesophageal

choke 1 - 1
12. Verminous

pneumonia | 1
13. Squamuouscell

caricinomaof :

lungs 1 1
14. Diaphragmatic

hemia 1 - 1
15. Peritonitis 1 - ] . 2
16. Senility - - i - 1
Total 6 15 53 3l 4 109

@ Associated with nonsuppurative meningitis
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Leopard cat was considered as a new host
species for Filaroides osleri incriminated
for verminous pneumonia (Rao etal., 1971).
One of the jungle cafs died of asphyxia due
to choking of oesophagus by a dry mass of
beef and in another there was diffuse
peritonitis due to piercing of the intestine by
a piece of splintered bone. A golden cat had
died of squamous cell carcinoma of lungs
with metastatic lesions in extensively
fibrosed kidneys in'addition to ulceration of
buccal mucosa and calcification of gastric
musculature perhaps due to uraemia.
Concomittantly the right ventricle of heart
and intestines were packed, respectively with
Dirofilaria immitis and Toxocara cati.
Another golden cat which died of gastro-
enteritis had also shown squamous metaplasia
of the epithelial cells lining the bronchial
mucosa due to Paragoinimus westermanii
associated with peribronchial lymphoid cell
hyperplasia: During routine clinical
examination Isosporafelina/(n.sp).lsospora
nandan kanani (n.sp,)(Patnaik and Acharjyo,
1970), Ancylostoma brasiliense

553

and Ancylostoma caninum from leopard
cats,Spirometraerinacea, Toxascaris leonina
and Taenia sp.from fishing cat, Toxocara
cati from golden cat, Toxocara cati,
Spirometra erinacea, Euparyphium
malayanum, Onicola sp., Toxocara mistac,
and Toxascaris leonina from junglé cat and
Spirometraerinaceaand Taenia taeniaeformis
from clouded leopard were also recovered.

Summary

Analysis of data in relation to
etiopathology of mortality in 109 Indian
lesser cats of 5 species namely clouded leop-
ard, golden cat, Jungle cat, fishing cat and
leopard cat carried outduring 1961-1989
revealed that highest mortality occurred in
first yearof life (73.5%) particularly during
neonatal period (46%) mostly due to canni-
balism and matemal rejection. Other important
causesincluded pneumonia, nephritis, traumaticinju-
ries and heat stress. A number of helminthic and
protozoanparasites were recovered fromtissuesand
faeces.
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CAUSES OF MORTALITY IN CARNIVORES OTHER THAN
FELIDS AT NANDANKANAN Z0OO

A.T. Rao and L.N. Acharjyo!

Department of Pathology, Orissa Veterinary College,
Bhubaneswar - 751 003

There are 7 families in the Order
Carnivora. Since the diseases and causes
of death in tigers, lions and lesser cats
(Rao and Acharjyo, 1993, 1994a, b) have
already been dealt it is felt necessary to
report a consolidated information on this
aspect in other carnivores as the spectrum
of diseases and causes of mortality are not
only different but there is woeful paucity
of Indian literature with only sporadic
case reports of neoplasms (Sivadas et al.,
1968; Duttetal, 1972; Rajan eral., 1973),
parasites and parasitic diseases (Singh
and Pande, 1966; Sengupta, 1974; Rathore
and Khera, 1983) and other miscellaneous
diseases (Nair et al., 1964).

Materials and Methods

Data in relation to mortality of 102
carnivores belonging to 14 species of 6
families viz. Ursidae - sloth bear (Mellurus
urcinus), 34; Canidae - wolf (Canis lupus),
5, jackal (Canis aureus), 1; wild dog
(Cuon alpinus), 2, fox (Vulpes
bengalensis), 4. Hyaenidae - hyaena (Hva-
ena hyaena), 10; Viveridae - large Indian
civet (Viverra zibetha). 9, mongoose
(Herpestes edwardsi), 5, binturong

(Arctictis binturong), 6; Mustalidae - com-
mon otter (Lutra lutra), 13; hog-badger
(Arctonyx collarig), 1, Himalavan pied
marten (Martes flavigula), 2, ratel
(Mellivora capensis), 5; and Procyanidae-
red panda (Ailurus fulgens), 5, were col-
lected from January, 1964 upto March,
1992 at Nandankanan Biological Park
alongwith other informations like date of
arrival/birth, age, sex and date of death.
The specific cause of mortality was deter-
mined on the basis of history, pathologi-
cal changes observed at necropsy and
histopathological examination, wherever
found necessary.

Ecto - and endo parasites were prop-
erly collected, wherever appropriate and
despatched to Zoological Survey of India,
Calcutta, for identification.

Results and Discussion

Bears (15), hyenas (6) and a wolf
aged less than 6 months succumbed due to
transport / captivity stress as there were
no specific gross / histological changes in
any vital organs. All the hyenas and five
bears died within 2 - 7 days of captivity

whereas others within 2-3 weeks. Two of

1. Reured Senior Veterinary Officer. Nandankanan
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the sloth bears exhibited intussusception
of intestines of agonal nature without any
inflammatory reaction while another had
died of asphyxia caused by accidental
tying of iron chain around the neck. Two
of the hyena pups aged 2-3 weeks showed
lesions associated with acute interstitial
pneumonia.

Traumatic injuries leading to exter-
nal/internal haemorrhages were commnion
in most members of carnivores (Ratel-4;
Otter-3; wild dog-2 and ane cach of bear,
hyena, civet mongoose and marten) pri-
marily due to infighting among its mem-
bers. However, in yellow throated mar-
ten. the haemorrhages were due to pierc-
ing of 4 pieces of iron nails weighing
about 18 ¢ at multiple sites through stom-
ach and intestines resulting in traumatic
gastritis and peritonitis. One of the bears
was sacrificed as it attacked the visitors.
In an otter the spleen-was enlarged by
about 5 times its original size due to
haematoma giving a false impression of
neoplasm. One of the wild dogs had 4
parasites in coiled position in the right
ventricte and were identitied as Dirofilaria
immitis.

Numerous ulcers of varying sizes
were seen in the entire gastrointestinal
tract surrounded by zone of congestion in
6 bears. 2 civets and one each of binturong
and marten. In one of the bears numerous
Ancylostoma caninum and in 2 civets
Echinoparvphiumsp. were recovered from
the intestines. The etiology in others was.

however, undetermined.

Intussusception in an otter and ratel
was attributed to increased peristalsis re-
sulting from catarrhal gastroenteritis.
Death was attributed to intestinal obstruc-
tion in a binturcng as a result of packing
of large intestine with straw, in 2 civets
impaction of large intestine with hard

dehydrated faecal masses and consequent

hind limb paralysis and prolapse of rec-
tum and in a sloth bear to 2 elongated
masses of trichobezoars and consequent
colicky symptoms. All these animals de-
veloped gangrene of the intestines.
Numerous pulmonary abscesses of
varying sizes in 2 sloth bears and a civet,
interstitial pneumonia in 2 cach of hyena
pups and civets, exudative pneumonia in
a binturong and 3 otters all of undeter-
mined etiology were diagnosed on
histopathological examination. Lesions
associated with chronic nephritis were
seen in a wolf, fox, jackal and a scnile
hyena and polycystic kidney in a mon-
goose and otter. In the fox, the lesions
were associated with verminous pneumo-
nia along with a large number of uniden-
tified fluke eggs and in jackal with con-
current D. immitis and A. caninum infes-
tation. Suppurative hepatitis was recorded
in 3 binturongs and 5 red pandas. In the
latter. the lesions resembled saw dust liv-
ers of cattle. In 2 binturongs turbid fluid
measuring about 500 ml was seen in the
peritoneal cavity duc to numerous hepatic
abscesses with metastatic lesions on dia-
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phragm and peritoneum.

Death due to senility was recorded
in a sloth bear and civet (>15 years), 2
hyenas (>12 years), 2 otters (>16 years)
and mongoose (>10 years). Still births in
2 otters and a bear and cannibalism in a
newly born bear and an adult bear by its
male were reported. A male sloth bear
aged 6 years had a solitary fibromatous
growth measuring 4x4 cm projecting into
the lumen of the pyloric end of stomach.
An adult female wolf which died sud-
denly without exhibiting any clinical signs
showed numerous echymoses on lungs,
suppuration on thigh muscles and urinary
biadder and pin head sized necrotic foci
on the surface and substance of congested
and enlarged liver. The right ventricle of
the heart had 3 heart worms in coiled
position. The postmortem lesions sug-
gested septicaemia/toxaemia. The cause
of death was not determined due to ad-
vanced necropsy changes in one each of
sloth bear, wolf, 3 foxes and 2 civets.

Parasites/ovarecovered from tissues
and faeces were Limnatis granulosa(bear),
A.caninum (bear and jackal), Echinococ-
cus granulosus (wolf), D.immitis (Wolf,
jackal, wild dog, hyena), D.ripens (fox),
Paragonimus westermani (hyena, mon-
goose), Mesocestoides lineatus,
Dypylidium  caninum, Uncinaria
stenocephala, Eimeria vulpes, E.hissani
and Isospora vulpes (Ox), L lavinei (hy-
ena), Amblyoma javense (hyena and ra-
tel), Arnyfechinostomum sp., Rictularia

-ules ‘in ‘hog-badger

. ’ pay . .
cahirensis (civets), E.pandei, E.neualai

and I horaei (mongoose) Anthrocephalus

‘longispiculum (badger) and Boophilus
- microplus and Haemaphysalis indica (ra-
‘tel). POl e o (Ao 7 M Ao, gl Ig O

SRS b DT I i
From this study it is apparent that

both endo-and ecto- parasites are impor-
tant pathogens in most of the carnivores
but specific clinical signs/pathological
changes were noticed in lecch infestation
of sloth bear (clinical signs of [requent
shaking of hcad disappearcd after manual
removal of leech), dirofilariasis in fox

: (Rao and Acharjyo, 1971), cchinococcosis

in wolf (Rao et al., 1973), pancrcgtic nod-
caused by
Anthrocephalus longispiculum (Rao and
Acharjyo, 1972), paragonimiasis in fox
and mongoosc (Rao and Acharjyo, 1991)
and Ancylostomiasis in bear and jackal.
Other parasites/ova/oocysts were merely

detected in facces/skin/heart.

. It has becn obscrved that unlike fe-
lids whosc breeding performance was
quite satisfactory. at the zoo, the other
carnivores did not brced well and as such
the spectrum of discases and causcs of
mortality arc differcnt. It has been con-
cluded that non-infcctious and parasitic
diseases play an important roic in the
etiopathology of these carnivorous spe-
cics.

Summary

The causes for the death of 102 car-
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nivores belonging to 14 species of 6 fami-
lics at Nandankanan Biological Park from
1964 10 1992 was determined on the basis
of history, pathoanatomical changes ob-
scrved at necropsy and histopathological
cxaminations. The important causes of
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CAUSES OF MORTALITY IN CAPTIVE BOVIDS
AT NANDANKANAN Z0O

A.T. Rao and L.N. Acharjyo’

Department of Pathology,
Orissa Veterinary College,
Bhubaneswar - 751 003

Theincidence and causes of mortality
in different species of Indian captive
wild bovids are poorly understand.
However, certain specific diseases
such asrinderpest and foot and mouth
disease (Singh, 1978), anthrax (Sinha,
1976), tuberculosis (Listonand Soparkar,
1924; Rathore and Khera, 1982;
Chakroborty, 1991) which are com-
mon in domestic bovids have been
frequently reported in a wide variety
of wild bovids of Indian Zoos and
sanctuaries. This report presents a
comprehensive information on dis-
eases and causes of mortality in bovids
at Nandankanan zoo.

Data were collected from
Nandankanan Biological park from 1968-
1992 pertaining to the mortality of
102 black bucks (Antelope cervicapra),
20 fourhorned antelopes (Tetracerus
quadricornis), 16 nilgais (Bosephalus
traqocamelus), 8 gaurs (Bos gaurs)
and 2 mithuns (Bos frontalis). The
specific cause of mortality was determined
on the basis of pathoanatomical changes
observed at necropsy and histopathological

examination wherever found neces-
sary.

Results and Discussion :Recorded
causes of death and diseases en-
countered after pathological exami-
nation have been given (Tabie). It
was seen that 69 out of 148 (47 per
cent) deaths occurred due to non-
infectious causes such as traumatic
injuries, debility, still-births, neoplasms,
senility drowning etc. Among these,
traumaticinjuries particularly in biack
bucks predominated (27 percent) over
others which was a much higherfigure
in comparison to those reported (20
percent) by Rathore and Khera (1282).
Death due to traumatic injuries was
also found to be one of the most
common causes in members of Cervidae
at this zoo (Rao and Acharjyo. 1992)
particularly spotted, barking and sambar
deer. Debility and still-births occurred
during neonatal period (about 13 per
cent) which was much less in com-
parison to those of Bhattacharya and
Chattopadhyaya (1979) in black bucks.
The neoplasms recorded in this study

1. Retd. Senior Veterinary Officer, Nandankanan, 11, Housing Board Colony, Baramunda,

Bhubaneswar - 751 003
793
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were mesothelioma and reticutum cell
sarcomainnilgaianc epidermoid carcinoma
of nasal chamberin black bucks. Rathore
and Khera (loc.cit.) collected infor-
mation onthe occurrence of horn cancer
in & gaur and gnu (Connochaetes
gnu). Two niigais and a black buck
died of pneumonia due to drowning
in the moat. In five black bucks death
was attributed to senility (aged 12
- 13 years) as there wera no iesions
of pathological significance.

Among infectious diseases,
puimonary tuberculosis was a major
cause of death particularly in tlack
bucks which was in conformity with
those of Rathore and Khera (floc.cit.)
and Chakbroborty (1991). In this
surveillance, generalised tuberculo-
sis in gaur and pulmcnary tubercu-
losis in four horned antelope were
alsarecorded. This disease was considered
as one of the most common maladies
in most of the India zcos (Rao and
Acharjyo, 1292 and 1983). Though
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rinderpest has been reporiedin bovids
of several zoos and sanctuaries of
this country, clinical cases have not
beenencounteredinany of the susceptible
population of this zoo cespite the
fact there were several outbreaks in
cattie of neighbouring villages during
1985-86. Diseases of unspecified etiology
such as pneumonia and gasiroenteritis
were also major causes of death in
mostof the species understugy constiiuting
about 22% of the total deaths which
wasin agreementwith those of Rathore
and Khera (loc.cit.), Khan et al. (1¢83),
Raoand Choudhury (1984). Chakroborty
(loc.cit.).

Generally parasites did not pose
much problem as far as mortality was
concerned except fascioliasis and
occasional theileriosis in black bucks
where specific lesions were seen but
in fourhorned antelopes. mithun and
nilgai Fasciola gioantica caused much
less damage to liver in comparison
to those seen in black bucks.

Cheerai, 20 : 35

Ph.D Thesis, Assam Agric. Univ. Khanapara,
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Wilalite Hith., 1 - 1.
Inaian J. Med. Res.. 2 : 671

Indian J Vet Path.. 16 : 20
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NEOPLASMS IN NANDANKANAN ZOO ANIMALS

A. T. Rao. L. N. Acharjyo? and B. C. Nayak

Department of Pathology,
Orissa Veterinary College,
Bhubaneswar, Orissa.

Though available infurmation on
ncoplasms in zoo animals is mzagre, they
are by no means rare as sezn from the
literature ( Fox 1923, Rarchffee 1933,
Lambard and Witte 1957, Kronberger
1962, Sivaclas et al. 1968, David et al.
1970, Rao and Acharjyo 1970). This
paper deals with the diagnosis of 4 sp-
ontansously ozcurring neoplastic cond-
itions in zoo animals encountered during
the past 12 Years, since there is paucity
of information on this aspect in cuptive
Indian animals.

MATERIALS AND METHODS

Materials for thes study were obtai-
ned from the local zoo. Formalin fixed
tissues were processed by routine histel-
ogical techniques. Sectiens were alsa
stained with mucicarmine and Foot's
modification of Bielschowsky's method
for reticulin, wherever required.

RESULTS

The pathological conditions obser-
ved have been tabulated.

DISCUSSION

The tumour myxoma was interc-
sting, for it occurred in a very young
animal and was benign. It was encapsul-
ated and did not recur even after a lapee
of more then 1.5 Years, though accor-
d'ng to Moultdn (1961) such umours
are usually malignant, non-capsulaied
and recurring. The lymphosarcema 1eco
rded in this study in gaur was mult
icentric in origin affecting lymph ncdes,
spleen kidney, lungs and liver. The
mesothelioma of peritoncum in the
female nilgai had metastatic lesions in
liver and the gross and microscopic
features were similar to those described
by Moulton (1961). This neoplasm has
not been rccorded in Indian  wild
animals.

In the male nilgai, the reticulum
cell sarcoma in the lymph nodes exhib-
ited syncytial giant cclls akin to Reed-
Sternberg giant cells. Such giant cells
observed in Hodgkin's disease in man
are rarely encountered in aimais arnd
there are only few case reports in pigs
and dogs.

1.
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SUMMARY

Four spontancously occurring neo-
Plasms in Nandunkanan zoo animals
were myxoma of the left shoulder of a
male leopard (Panthera pardus) cub,
lymphosarcoma affecting lymph nodes,
spleen, liver, kidacy, lung and liver of
a female guur (Bos gaurus), mesothe-
lioma of peritoneum of a female nilgai
(Boselaohus tracocamalus) and reticu-
lum cell sarcoma of lymph node of a
male nilgai.
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NEOPLASMS IN NANDANKANAN 760 ANIMALS
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Note the loosely dispersed cells with

Myxoma - leopard cub.

Fig.

Ex 10

protoplasmic prolongiauons H. &

Fig. 2. Lymplosarcoma - gaur. Note the abnormal enlargement of

=SS

lymph nod
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Fig. 3. Lymphosarcoma - gaur. Section of k.dney showing peritubuiar

and periglomerular infiltrarion with the neoplast.c cells. H & E
x 130.

Fig. 4. Mesothelioma - n'lgai. Note the columnar cells suppuried
by fibrous tissue stroma. H & E x 180,
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Fig

Reticulum cell sarcoma - nilgai. Note giant ceil resembling
Recd, Sternberg cell (arrow). H & E X 430.
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Short Communication

NOTES ON APPARENT CAUSES OF MORTALITY IN CAPTIVE
' SQUIRRELS AT NANDANKANAN ZOO

A. T. Rao and L. N. Acharjyo*

Department of Pathology
Orissa Veterinary College
Bhubaneswar - 751003

Very little information is available on diseases and causes of mortality in
free-living and captive squirrels. Fox (4) has described osteomalacia, diarrhoea
and hydropic degeneration of kidneys with probable intoxication, multiple
abscesses and gangrene of lungs, abscess in eye and massetor muscles, diap-
hragmatic defects and hypernephroma of kidneys in captive squirrels. Parasites
like coccidia (5, 9), Cysticercus fasciolaris and some unidentified tapewcrms
in intestines of grey squirrels (6), larvae of Monordotaenia. toxidensis, highly
pathogenic for ground squirrels (7), hydatid cysts in Indian giant squirrel and
indian giant flying squirrel (10, 11) and nematodes in Himalayan flying squirrel
(1) have been reported. Twigg ef al. (12) reported a titre of 1: 30 to Leptos-
pira canicola in a grey squirrel out of 14 specimens examined. Viruses belong-
ing to encephalomyocarditis and myxo virus groups from apparently healthy
red squirrels have been isolated (13). Davies et a/ (3) have described the
pathology of adiaspiromycosis, fibromatosis, listeriosis and Eastern encephalitis
in squirrels. Mycoplasma has also been isolated from squirrels (5). The pur-
pose of this communication is to throw some light on some of the common
causes of mortality in captive squirrels at Nandankanan Zoo.

For the purpose of exhibition at Nandankanan Zoo, adult common giant
flying squirrels and Indian giant squirrels which are the common free-fiving
animals at Simulipal National Park, Orissa, were procured while the adult red
flying squirrels and Malayan giant squirrels were purchased from an animal
dealer. The materials for this study were based on detailed necropsy examin-
ation of' 53 Indian squirrels of 4 types which were maintained at the zoo and
subsequently succumbed during August 1967 to March 1982, Recards per-

®* Nandankanan Zoo, Baranga, Cuttack.
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taining to the period of survival in captivity of individual animals were
maintained.

The common causes of mortality and period of survival in _captivity in
ditferent types of squirrels have been given in the table-1.

From this study, it was observed that the most frequent causes of death
in.squirrels were gastrointestinal disorders, pneumonia and trauma. The diet-
ary factors mlght have been responsible for gastrointestinal disorders during
captivity as the animals were fed in the zoo with boiled rice, ripe bananas,
brinjals and sweet potatoes unlike their natural food. Flying squirrels can be
easily tamed, but they do not live long in confinement (2). Similar observa-
tion has been made in this study with respect to common giant flying squirreis
and red flying squirrels. Since they did not live long in captivity, they did not
breed. Though the period of survival of Indian giant squirrels in captivity in
the zoo was long, they also did not breed at all as reported (2). Two Malayan
giant squirrels, however survived long and bred in captivity, but majority of
the newly bomm young ones died due to debility.
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Short Communication

TETRAMERIASIS IN SOME OF THE BIRDS AT
NANDANKANAN Z0OO

A.T. Rao and L. N. Acharjyo,

Department of Pathalogy,
Orissa Veterinary College,
Bhubaneswar - 751003.

Tetrameres is a spiruroid.nematode parasitising the proven,riculus of
chickens, quails and wild ducks (1), sparrow (4), pigeons (5) and turkeys (8). In -
India, the life cycle of Tetrameres mohtedai in domestic fowts () and gross and
histopathology of the affected proventriculus (3,6) have been reported. Bhattachar-
jee and Doss (1) reported the histopathology of tetrameres infested proventriculus
in domestic ducks, which were anaemic and emaciated.Histopathology of tetrame-
res infected proventriculus in @ sarus crane has been reported earlier (7). During

systematic necropsy examination of 1150 various species of birds died at Nandan-:
kanan zoo, incidence and pathology of tetrameriasis have been described in five

varieties of captive birds which is reported in this communication.

In pea fowl chicks (5-B months), there wa3 ascites, enteritis, hydrope-
ricardium and congastion of liver and lungs. Proventticulus was markedly thickened
and tough to cut. Histologically, the aduit female worms with gravid uterus and
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slender male worms were detected in the gland lobules. The proventricular mucosa
and submucosa revealed chronic inflammatory chonges, characterised by extenives
fibrosis with marked infiltration of macrophages and lymphocytes. Sections of liver
revealed multiple necrotic foci, whereas intestines revealed marked catarrhal

enteritis.

In adult pintail and brahminy ducks, there was ascites and marked
congestion of liver and lungs. Few dark spots were observed through the unopened
proventriculus, the lumen of which contained thick tenacious mucus. Histologically,
only few of the proventricular gland lobules were distended with gravid female

tetrameres resulting in atrophy of tubular glands.

In the white ibis, the wall of the proventiiculus was markedly thicke-
ned due to lzrge number of hoth male and lamale tetrameres. The gravid females
remained in the distended proventricular gland lobules (Fig, 1) causing pressure
atrophy of the tubular glands, Many of the glands contained necrotic detritus in
their lumina. Presence of male worms in thé wall resulted in extesive necrotic gra-
nulomas” sumounded by dense fibrous connective tissue and mononuclear cell
infiltration, The arterioles in the submucosa were sclerosed and veins rev2aled

numerous organised thrombi,

In two adult sarus cranes, numerous dark coloured uniform nodular

elevations, measuring zbout 2mm projected into the luminal side of the proventric-
ulus. On incising the nodules, blood red coloured fusiform or spherical spiruroid

nematodes- were recovered. In one sarus crane, 124 and in another, 196 female
worms were counted. Presence of innumerable parasites in the distended gland lo-
bules resulted in atrophy of the tubular glands. The gland lobules invariably
contained necrotic detritus in the lumen. The superficial mucosa revealed chronic
catarrhal inflammation and the submucosa was markedly thickened due to fibrosis

and mononuclear cell infiltration.
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From this study, it is seen that different types of captive birds can be
infected by these spiruroids,The intermediate hosts for these parasites are the grass
hoppers, codkroaches and earth worms  which are occasionally taken by the birds
as the birds have an easy access to the intermediate hosts. The tissue reaction, ho-

wever, varied from species to species which is probably due to variation in severity
of infection, The gross and histopathology described herein is similar to thase

described by the earlier workers for tetrameriasis (1, 3, 6, 7).
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TETRAMERIASIS IN SOME OF THE BIRDS
AT NANDANKANAN ZOO

A. T. Rao and L. N. Acharjyo
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Fig. 1 : Section of proventriculus showing distention of gland lobule
due to presence of adult tetrameres sp. H. E. X 85
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GARDIOVASCULAR LESIONS IN CAP_TJVE INDIAN
WILD RUMINANTS®

L. N. Acharjyo and A.T. Rao

Department of Pathology.
Orissa Veterinary College,
Bhubaneswar - 751 003

‘Summary © The occurrence and pathology of spontaneaus cardiovascular
lesions in nine species of captive Indian wild ruminants have been described.The

" conditions encountered were : chronic pericarditis (4). sarcocystis (3), nonsu-
ppurative myocarditis (11), medial hypertrophy of hepatic arterioles (7) throm-
bosis (2). aortic calcification (2) and aortic enchocercosis (1):

introduction

Literature on cardiovascular lesions in Indian domestic ruminants are
available?® 1°, However, there is paucity of such information on Indian wild rumina-
nts in captivity. The present communication is an attempt in this direction.

Materials and Methods

. Blackbuck-31, One hundred and twenty seven captive Indian wild rur(iin'ants belonging
10 nine different species (spotted deer-34, hog dear-3, sambar-18, barking deer-14,
mouse deer-3, gaur-}, nilgai-8,’,”\four-h9rned antelope-7) dying during 1967-84 at
Nandankanan Biological Park, formed the materials . for this study. Pieces of left
ventricle at musculae papillae region and main branches of aorta collected during
routine necropsy and fixed in 10% formo! saline were processed to have paraffin
sections. These were stained with haematoxylin and eosin Duplicate sections, whe-
rever appropriate. were stained by vanGieson, Verhoeff's vanGieson and Von Kossa
method.

Results and Discussion

Different cardiovascular lesions were observed in 30 out of 127 cases
necropsied {Table). Mouse deer (Tragulus meminna) and gaur (Bos gaurus) did not

» Part of M V. Sc Thesis submitted by senior author to Orissa University of Agriculture
and Technology, Bhubaneswar.
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ghow any lesion. * 20

Chronic pericarditis : In black bucks, the active lesions on pericardium
f:onsnsted of fibrinonecrotic debris associated with infiltration of degeneration and
intact neutrophils while in oider lesions thick granulazion tissue adhered to the
epicardium. In the hog-dear. the pericardium was markegly thickened due to prolifer-
ation of mature connective tissue. The underlying myocardial fibres showed loss of
striations and fragmentation. In sambar, the markedly thickened and fibrosed pericar-
dium showed a plate of metaplastic osseous tissue.’ Chronic pericarditis in animals is
usually secondary to acute conditions and develops as a part of general infection or an
extension from some other infectious process. In cattie, pericarditis is usually a
sequelae Of traumatic reticuloperitonitis. in this study, chronic pericarditis in hog-deer

resulted from the extension of lesion from suppurative pneumonia resulting in adhesive
the lesion was associated with pulmonary tuberculosis

pericarditis. In the sambar,
However, in the blackbucx, the etiology could

but without tuberculous granuiomas.
not be traced out.

Numerous sarcocysts with clearly demonstrable cell
wall containing spherical. ovoid, elliptical to typical banana shaped bradyzoites were
geen in the myocardial fibres (Fig. 1) and purkinje fibres without any reaction around
them. The bradyzoites measured 10-14s in length and 3-4uin width  Sarcocysts

have also been reported earlier in Indian gaur!! and gorall. It is opined that the anim-
uired the infection through ingestion of feed contamina-

Sarcocystosis !

als in question must have acq

ted with faeces of carnivores as suggested earlier®!,
Nonsuppurative myocarditis : Grossly, the hypertrophied leit ventricle

owed numeilous paie streaks which were well demarcated from tha abjoining apparently

sh
acterised by nonsuppurative myocarci-

healthy tissue. Histological changes were char
tis associated with infiltration of mononuclear cells and oedema (Fig 2). The
myocardial tibres showed fragmemation/myolysis/atrophy/hyalinization assocated with

sarcolemmal proliferation. There was intermyceal oedema and congestion. In two

cases fibrosis aiso occurred. These lesions were associated with an outbrek of blueto-

ngue-like disease.

Medial hypertrophy and thrombosis : In 7 cases hepatic arterioles
thickened due to medial hypertrophy resulting in partial to compiete
There were organised thrombi in the
fascioliasis, hence the hypertrophic
the pulmonary

were markedly
occlusion of their lumina in two such cases-
portal veins, These animals were suffering from
changes could be correlated  with fascioliasis.. In one gaur,
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Fig. 1 Sarcocyst in the cardiac muscle Fig. 2 Hzart of a barking deer showing
of sambar. H. E. X 63 non-suppurative myocarditis
H.E. X 25

vein showed thrombus.

Calcification + One of the barking deer aftected with tuberculosis had
intimal calcification of the capillaries in the mediastinal lymph node In a blackbuck
which died of traumatic injuries. the intimal surface of the aorta at the base of the
hzart had four itregular elevated hard plagues protruding into the lumen. Incision of the
plagues gave gritty sound Histologically, the internal elastic lamina of the tunicaintima
was impregnated with calcium deposits extending to medial coat ~ Verhoeff's stained
sentions revealed fragmentation of elastic fibres in tunica intima while vanGieson
stained slides showed proliferation of connective tissue replacing smooth muscies of
medial coat. Fibrous calcified plaques have been found to be associated with Johne's
disease’, disturb2d mineral metabolism?® hypervitaminosis D§ 2and normal aging
process®. The ex3ct cause of calcification in the present study could not be
ascertained.
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horned antelope was rough due to nodular elevations and depressions.

22

Lortic onchoceiciasis ¢ The intimat surface of the aorta of a four-

Histological

section revealed cross sections of gravid nematodes containing numerous microfilaria

simulating Onchocerca sp. in subintimal and medial coat.

Cut sections of parasites

were lying inside the fibrous ring. Verhoeff' vanGieson stained slides showed fragme-
ntation of elastis fibres and partial fibrosis of the smooth muscles in the medial coat
Bovine onchaocerciasis is one of the most common arterial lesions®® but is comparati-
vely rare in small ruminants®. The lesions described herein were similar to those
described in bovine and caprine species

10

1
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INTESTINAL INTUSSUSCEPTION IN SOME CAPTIVE INDIAN
WILD MAMMALS

A.T. Rao and L. N. Acharjyo
Orissa Veterinary College, Bhubaneswar-751 003

[ntestinal intussusception occurs in all species but is more common in dogs, young
horses, lambs and adult cattle® . Reports on intussusception in wildlife are scarce. Fox!
encountcred intussusception in one primate, two carnivores and an ungulate at Philadelphia
Zoological Garden. During routine necropsy examination of about 1200 mammals which
died at Nandankanan Biological Park during 1969-89, intussusception was encountered in
5 carnivores, 3 primates, an ungulate and a squirrel (Table).

i

Present study indicated that different mammals in captivity suffer from intussuscep-
tion involving diffcrent regions of intestine. Due to problems in diagnosis during life
the disease terminate fatally in all the cases. Except in leopard and sloth bear cubs, the

Fig. Small intestine of a ratel showing intussusception
at 4 places.
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Table : Details of intussusception in captive wild animals

Animal species  Age Sex Clinical history Salient findings

Leopard cub I mo M Sudden death Intussusception at 2 places in small

(Panthera intestine associated with gangrene.

pardus) Each of the distended intestine
measured 6-§ cm.

Lepord 3.5yrss. M Suffering from Stomach empty. Intussusception of

(Panthera paraplegia since small intestine at one place with

pardus) several months marked hyperaemia Intussusception
resulted in distension of intestine
measuring about 18 cm. Outer most
Jayer was greatly stretched and inmer
most greatly compressed. Numerous
necrotic foci on liver.

Sloth bear 2 mo M Colic prior Dilated portion of intestine measured

(Melursus to death 10 cm. with marked hyperaemia of

urcinus) mesenteric vessels.

Common otter  Adult B Suddun deth Intussusception of ileum (10 cm)

(Lutra Jutra) without any inflammatory reaction.
Stomach and intestin were empty.

Ratel Adult M Dull and de- Blood clots in stomach and intestine.

(Mellivora prgssed 2 days intussusception occurred at 3 places

capensis) prior 10 death in small intestine without inflarnma-
tory reaction involving mesentery.
Each of the distended areas measured
8 cm, 14 cm and cm (Fig.).

Common langur Adult M Struggled prior Intussusception of lieum (11 cm)

(Presbytis to death associated with gangrene.

entellus)

Slow loris Adult F Sudden death Small intestine away from ilcocaecal

(Nycticebus valve had intussusception involving

coucang) about 6 cm in length. Parts of irtes-

—2 cases tine anterior to obstruction was
congested. In one case there was
severe catarrhal enteritis associated
with large number of ronnd worms.

Barking deer 8 yrs M Sudden death Jejunum gangrenous (20 cm),

(Muntiacus

muntjak)

Common giant  Adult M Sudden death Intussusceptian of large intestin

fiving squirrel
(Petaurista
petaurista)

(10 cm). Multiple abbscesses on liver.
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the disease terminate fatally in all the cases. Exceptin leopard and sloth bear cubs, the
condition was seen in adults unlikc in human beings. horses and sheep where it is more
common in young ones. Though the exact cause of intussusception remains uncertain,
increased peristalsis ‘dysperistalsis precipitates the condition. [t was observed that intestines
were almost ampty in all the cases and consequently increased peristalsis would have occurred.
Only in one slow loris, the enteritis was associated with round worm infestation. Single
intussusception in common utter and multiple intussuscepticn in ratel unassociated wiih any
infammatory reaction believed to be agonal as suggested by Jubb and Kennedy? .
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Short Communication

GENERALISED TUBERCULOQSIS IN A WALLABY
(MACROPUS EQUGENI)

A.T.RAO; L.N. ACHARIYO; T.N. UPADIIYAYA and S.K. BALIARSINGH

Depariment of Pathology, Orissa Veterinary College, Bhubaneswar-751003

Though wberculosis does occur in marsupi- 7= o AR O
als but it is not common'#, This communication "% ' e ¢ ﬁﬁ*‘.ﬁf%‘;a;’%"i
placcs on record a casc of generalised wberculo- . 7 7L LA .-""‘_’z g .‘:-?_"f ﬁ‘g:,i'.a‘fr)?‘,’.‘.ﬁ;gf
sisin afemale Damaor Tammar wallaby (Macro- % lyge= e W bR is piie
pus eugeni) as there is no such report from this - -
country.

Two females and a male wallabics were
received from Texas, United States of America,
on cxchange basis at Nandankanan Biological
Park on January 8, 1989. A weck prior to death,
the female developed coryza and anorcxia. It
became dull and died on Scptember 1, 1989. On
necropsy, lesions were characteriscd by numer-
ous pin head to circumscribed firm grey nodulcs
mcasuring 4-6 mm in diameter buldging from the
surface or decply embedded in the substance of
liver, spleen and lungs (Fig. 1). The Icsionsin the
former two organs were more cxtensive than the

G 3o o N e b g
3 3 ‘@:‘ ; '-"L:i":,. ‘."\"‘-'.’.-‘l‘\.i 1 e '—s'e'
s B RN S :';'..q{«'-&..'rt"\;i’u. te et AT L
2-e Do 270 VTIUY ._‘-'j"'".‘-f.,eﬁ“‘- T o
R S o N o R SR R S Sl R T

7
T

Fig. 2. Liver showing epithelioid granulomas without
cascation. lL.E. x 150,

latter. The microscopic features of the nodules
consisted of tubercles comprising of granulomas
prcdominantly composed of massive aggregates
of mononuclearcells (Fig. 2). Sectionsand smears
from liver, lungs and spleen revealed acid fast or-
ganisms morphologically akin to Mycobacterium
tuberculosis. Caseation, calcification, fibrous
cncapsulation and giant ccll formation were not

Fig. 1. Liver, splecn and lungs of a wallaby showing tuber-
culous lcsions.
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encountered in tubercles differing from the clas-
sical lesions scen in bovines, antelopes, primates
and porcines. The proliferative type of lcsions
observed hérein was akin to those rcported in
horses and dogs*.

Apartfrom tuberculouslesions, liver showed
fibrinoid degeneration of sinusoidal walls, atro-
phy/nccrobiotic changesin hepatic cells and infil-
tration of mononuclear cells in the periportal
arcas. Splecn had reticulocndothelial ccll prolif-
eration in red pulp and depletion of lymphocytes
in the white pulp.

141,

44
(Vol. 15, NO. |

REFERENCES

. Fowler, M.E. (1986). Zoo and Wild Animals Medi-

cine, 2nd ed. pp. 572-576 W.B. Saunders Company,
Philadclphia.

. Fox, H. (1923). Disease in Captive Wild Mammals

and Birds, pp, 490 Lippin Cott, Philadelphia.

. Francis, J. (1958). Tuberculosis in Animals and Man.

pp. 159 Casscl, Loondon.

. Jones. T.C. and Ilun. R.D. (1983). Veterinary

Pathology, pp. 655 Lca and Febiger, Philadeiphia.

. Suableforth, A. (1929). A bacicriological investiga-

tion of cases: tubcreulosis in § cats, 16 dogs, a parrot
and a wallaby. J. Comp. Pathol. Therap. 12 : 163-168.

. Tilden, E. and Willamson, W. (1957). Unusual wber-

culous lesion in a wallaby. J. Am. Vet Med. Ass. 131
: 526-527. .



Indian Journal of Veterinary Pathology 15(2): 113-114, December 1991

Short Communication

MALIGNANT MELANOMA IN A WHITE TIGER

A.T.RAQ, LN. ACHARIYO! and AK. MOHANTY?

Department of Pathology, Orissa Veterinary College, Bhubaneswar - 751003.

Tumours of melanogenic system
though common in gray horses and dogs are
considered rare in other species of animals'.
This paper records the occurrence of a case of
malignant melanoma in a rare species of
white tiger.

A male zoo bomn white tiger (De-
babrata) of Nandankanan Biological Park,
Orissa, aged about 10 years was suffering
from intermittant diarrhoca and chronic ul-
ceration of left elbow region since about 8
months. It finally died after showing clinical
signs of respiratory distress. At necropsy,
most of the lymph nodes notably prescapular,
prefemoral, popliteal, precrural, mediastinal
and bronchial were enlarged and dark black
in colour. All the lobes of both the Jungs were
studded with numerous circumscribed soft
dack black raised nodules of varying sizes.

Histologically, two types of neoplas-
tic lesions were encountered in the lungs. In
one type closely packed groups of tumour
cells having round to polyhedral shape re-
sembled epithelial cells,. Such cells had pleo-
morphic nuclei with prominent nucleoli and
the cytoplasm contained minute fine black
granules in Fontanna silver staining (Fig.1).
In the second type, the cells were entirely
composed of spindle cells with extensive
pleomorphism resembling fibrosarcoma. The
nuclei were mostly ovoid or elongated with
less prominent nucleoli. Numerous tumout
giant cells and mitotic figures were also seen.
Most of the neoplastic cells were loaded with
melanin pigmens. In both the types of

1 and 2 Nandankanan Bilogical Park, Baranga, Curtack
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Fig.l. Lung showinog melanin pigmeats. Fontanna Silver
suining-x 123

lesions, numerous necrotic foci were scen.
The pleura was thickened due to oedema and
its dilated veins and lymphatics were contain-
ing tumour emboli. Similar types of neoplas-
tic lesions were seen occupying whole of the
lymph- nodes, afferent lymphatics and sub-
capsular lymphatic sinuses. Liver, kidneys,
spleen and heart did oot show any metastatic
lesion except for diffuse staining of the lining
cells of the portal vein in liver and tumour
emboli in the lymphatics of pericardium.

It is well known that the tumours of
melanogenic systcm arc poorly understood
and their histogenesis is almost enticely
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unknown. It would be a fascinating proposi-
tion to speculate that this non-albino mutant
is more exposed to the abundantly available
ultraviolet rays - a known carcinogenic agent
which perhaps must have played an important
role in genesis of this-tumour. The exact
origin of the tumour in question is debatable
because of nonavailability of tissues such as
skin, brain and other organs for pathological
examination. Never the less, ther¢ was no
difficulty in diagnosis of malignant mela-

114
[Vol.15, No.2

noma becausé of abnormally large amount of
melanin pigment in the cytoplasm of tumour
cells as well as phagocytic cells apart from
extreme pleomorphism of the neoplastic
cells, deep black colouration of affected
organs and lymph node metastasis.
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Short Communication

MORTALITY IN SOME INDIAN DEER AT NANDANKANAN

A.T.RAO and L.N.ACHARJYO

Department of Pathology.,
Orissa Veterinary Coliege, Bhubaneswar-751003

Informations on causes of mortality in

f8r$g-living/captive indian deer are scanty“'
‘'%. This paper presents mortality in 5

species of Indian deer at Nandankanan
Biological Park.

Epidemiological data pertaining to date
of arrival/birth/death, sex, age and history
were collected from the local zoo for the
period from July 1967 to March 1989. A total
of 351 deaths were recorded in 5 species of
deer: 140 spotted, 29 hog, 83 sambar, 94

barking and 5 browantlered deer. The
animals were broadly divided into 3 age
groups @ 0-1 yr, 2-5 yrs and over 5 yrs.
Seasons were divided into summer (March-
June), rainy (July-October) and winter
(November-February). The causes of mor-
tality were determined on the basis of history
and pathomorphological changes observed
at necropsy and on histopathological ex-
amination.

Table 1: Recorded causes of death in 5 species of captive indian deer

Causes of death Spotted Hog - Sambar Barking Browant- Total (%)
deer deer deer lered deer
Foot and mouth disease 2 . i 3(0.9)
Blue tongue like
disease . . - 3 - 3(0.9)
Tuberculosis 17 1 6 9 33(9.4)
Colibacillosis 4 - . - 4(1.1)
Nocardiosis/zygomycosis - 2 . 2(0.6)
Fascioliasis 4 - - - 4(1.1)
Traumatic injuries including
predator killing 30 3 24 i8 1 76(21.7)
Pneumonia 20 3 11 18 1 53(15.1)
Debility 9 - 10 8 - 27(.7)
Captivity/heat stress 10 1 7 8 25(7.4)
Still birth 8 7 4 3 22(6.3)
Gastrointestinal
disorders 3 1 3 6 13(3.7) .
Drowning 3 3 4 5 - 15(4.3)
Hepatitis 6 1 4 6 1 18(5.1)
Septicemiaftoxemia/
pyemia 4 5 2 11(3.1)
Pericarditis 2 1 . 4 - 7(2.0)
Maternal rejection 1 - 1 2 4(1.5)
Miscellaneous causes 2 . 3 . . 5(1.4)
Undertermined 5 1 4 4 - 14(4.0)
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Non-infectious causes such as
traumatic injuriés, strees factors, still birth
and drowning accounted for nearly 50.0% of
the total deaths (Table 1). Of these,
traumatic injuries were the single most im-
portant cause (21.67%) of mortality, and
supported earlier observations recorded in
other Indian zoos*®. Traumatic injuries
resulted mostly due to capture operations for
management/disposalftransfer from one
enclosure to other and inter-and intra-
species fighting, fighting during the rutting
season and predator killing. Itis believed that
improved management practices and cap-
ture procedures would considerable lessen
the losses due to traumatic injuries. A high
incidence of still-births (6.3%) was partly at-
tributable to inbreeding which is practised at
zoo and partly to disturbance to the pregnant
mothers during advanced stages of preg-
nancy by the visitors. Deaths due to drown-
Ing were exclusively seen in fawns and was
due to deer enclosure having a water moat,
Among infectious causes (12.8%) tuber-
culosis was a major cause of death in most
of the deer species. The disease has been
recognised as one of the most common
maladies in majority of Indian zoos. par-
ticularly in deer tamily"z's‘s‘g'”. Though a
large number of parasites were detected in
digestive system of deer during necrop-
sy/iaecal examination, the pathogenic ef-
fects produced on the host were not severe
In nature except in hepatic fascioliasis sug-

gesting agreatdeal of tolerance between the
parasites and their hosts.
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Short Communication

CONGENITAL MALFORMATIONS IN WILD ANIMALS AT
' NANDANKANAN ZOO.

A.T. RAO and L.N. ACHARJYO,

Department of Pathology,

Orissa Veterinary College,

Numerous congenital malformations
have been reported in domestic animals. On
the contrary there is woeful paucity of such
informations in wildlife particularly in Indian.
Therefore, areport on various maiformations

!
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Fig.1.  Absence of tail : white tiger cub.

Bhubaneswar - 751 003

encountered during the last 25 years at Nan-
dankanan Biological Park has been
presented (Table). These defects does not
seem to have been reported sofar.

Exencephaly : absence of cranium. A-skin,
B-brain
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Table : Details of malformation in different groups.

Groups No. born at zoo Types of malformation
1. Primates 28 Nit
2. Tiger

Nermal coloured 68 Nil

White 29 Aplasia of tail, still-

born : one case (Fig.1)
3. Lion - Indian 16 Nil
African 83 Still born, abnormal

stumpy tail, one case.

4 Panther 35 Still born with exencephaly,
cranium not formed and

brain seen just underneath

the skin (Fig. 2).

5. Antyodactyla 200 i) Stilt born four horned ante-
lope having an extra digit
on right fore limb, polydactyla
- one case.

ii) Slill born spotted deer
having deformation of
skeleton parucularly
jaw bones, ventebral column
and limbs including the
digits - one case,
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EPITHELIAL TUMOURS OF ETHMOID IN
INDIAN WILD RUMINANTS

A.T. RAO and LN. ACHARJYQ'

Department of Pathology,
Orissa Veterinary College, Bhubaneswar - 751 003

SUMMARY

Epithelial tumours of the mucosa of the ethmoid were diagnosed in brow - antlered (1),
sika (1), spotted deer (7) and black buck(1). All these animals gradually deveioped swelling
in fromtonasal region and exhibited imermittent epistaxis during the period of iliness which
ranged from 3 - 6 months. Three spotted deer showed unilateral or bilateral blindness whereas
others had exophthalmos. One of the spotted deer exhibited epileptiform seizures a moth prior
to death. Histologically, these tumours were dassified as adenocarcinoma (7), squamous cell

carcnoma (2) and anaplastic carcinoma (1).

Key words - Ethmoid tumour, wild ruminant, epithelial tumour.

INTRODUCTION

Though ethmoid tumours are known to
occur in various species of domestic animals
through out the world®, the disease is un-
commonly reported in wild animals. There
are only two such reports, one in elk deer '
and another in a spotted deer 7. Inthis paper
epithelial tumours occurring in ethmoid in
Indian wild ruminants are reported.

MATERIALS AND METHODS

The details of wild ruminants necropsied
at the Nandankanan Biological Park (NK)
during 1967-1991 and Rajbhavan Deer Park
(RB) from 1974-1991 are shown in table.
Clinical symptoms exhibited by affected
animals were recorded as a routine. Detailed
necropsy of dead animals was conducted
with particular reference to the ethmoid

Present address : 1- Ex-Senior Veterinary Officer, Nan-
dankanan Zoo, Barang, Cuttack

region, retropharyngeal lymph nodes and
tumour metastasis ‘in other organs. Ap-
propriate tissues were collected and fixed in
10 per cent formal saline for histopathologi-
cal examination.

RESULTS AND DISCUSSiON

Atotal of 10 cases of ethmoid carcinoma
was recorded in various wild ruminants ex-
amined at Nandankanan zoo and Rajbhavan
Deer Park during 1967-91 (25 years period)
out of 700 animals examined. This indicates
the rare occurrence of this neoplasm in wild
ruminants and support earlier observations
9. As against its rarity in wild ruminants itis
emerging as a common neoplasm in cattle,
particularly in Southem Peninsula of the
country 235810 gome of the earlier workers
have opined aboutits infectious etiology el
but it needs further elucidation.
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Table : Details of tumour bearing animals

Ruminant No. No. of tumour
species examined bearing animals
Spotted deer 183 (NK) 0

(Axis axis) 164 (RB) 7
Barking deer 94 (NK) 0
(Muntiacus muntzak)

Sambar 83 (NK) 0
(Cervus unicolor)

Hog - deer 29 (NK) 0

(Axis porcinus)

Brow - antlered deer 6 (NK) 1
(Cervus eldi eld))

Sika deer 5 (NK) 1
(Cervus nippon)

Black buck 120 (NK) 0
(Antelope cervicapra) 16 (RB) 1

Total 700 10

Spotted deer:

All the seven tumour bearing animals
were aged (4-12 yrs) and exhibited spherical
soft swelling on the frontonasal region since
3-6 mo prior to death. There was intermittent
epistais and gradual deterioration of health
during iliness. Unilateral blindness
developed in 3 animals due to atrophy of the
eye balls and in rest of the animals there was
unilateral or bilateral exopthalmos. One of
the animals exhibited epileptiform seizures
with typical nervousness one month prior to
death.

Sagital section of the skull revealed
greyish white soft neoplastic growth occupy-
ing most of the ethmoid region extending
anteriorly towards the nasal chamber and
posteriorly upto the orbital wall of the right
eye resulting in atrophy of the eye ball. Intwo
animals there were haematomas under-
neath the skin with rarefication of turbinate

and frontal bones. Blood clots oozed out
through the openings. In rest of the animals
(5) the nasal chamber was filled with friable
tumour mass admixed with blood clots. In
one of the animals the tumour invaded the
cranium resulting in its rarefication and the
growth extended to olfactory lobes and
cerebrum. Greyish white spherical.metas-
tatic lesions were seen in the retropharyn-
geal lymph nodes in two animals.
Histologically, the neoplastic picture in 6
spotted deer was more or less similar which
consisted of numerous acini of varying sizes
lined by singie and/or multiple layers of
cuboidal to columnar cells with hyper-
chromatic nucleus, basophilic cytoplasm
and occasional mitotic figures. The lumen of
the acini often contained desquamated
epithelial cells. The acini were widely
separated by abundant fibrous tissue
stroma, infiltrating mononuclear cells and
engorged capillaries. The retropharyneal
lymph nodes revealed similar neoplastic
acinar structures but the stromawas scanty.
The tumours were classified as adenocar-
cinoma. In the last animal the tumour tissue
consisted of anaplastic cells with extreme
pleomorphism, tumour giant cells, numerous
mitotic figures and hyperchromatism-leading
to the diagnosis of anaplastic carcinoma.
The tumour had also invaded cerebrum.

Sika deer and black buck :

The zoo born sika deer aged 4 yrs. ex-
hibited a gradually developing swelling on
frontonasal region in betweenthe eyes about
4 mo prior to death. The swelling was soft
and when pressed bloody exudate oozed out
through nasal openings. Trephining of fron-
tonasal bone was performed twice during
sickness to drain out the blood/exudate. Both
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~ the animals showed intermittent epistaxis.

The frontal and turbinate bones of both
the animals were soft to cut. The nasal cavity
and ethmoid region were filled with soft
greyish white firm growths occluding the
nasal passage. Microscopically, the tumour
tissue consisted of islands of pleomorphic
squamous epithelial cells {Fig. 1) which had
pale vesicular nucleus and large amount of
granular/acidophilic cytoplasm. There were
also atypical cells with numerous mitotic
figures. The isfands of squamous cells often
revealed central keratinisation and necrosis.
The stroma separating the islands was in
abundance. The tumour was diagnosed as
squamous cell carcinoma.

Brow-antlered deer :

This 8 yrs. old animal was living in the
zoosince 6 yrs. It exhibited abnormal breath-
ing sounds initially followed by swelling on
the frontonasal region between the eyes.
The swelling gradually increased over a
period of one year prior to death resuilting in
softening of frontal bones. During illness, the
animal exhibited intermittent epistaxis,
purulent rhinitis dysponea, respiratory rales
and debility.

At necropsy, the nasal chamber was
filled with fleshy smooth greyish white ses-
sile/pedunculated growths admixed with
purulent material. Microscopically, these
growths essentially consisted of acini lined
by single/multilayered cuboidal to columnar
mucin producing epithelial cells (Fig. 2)
which had uniform ovoid vesicular nuclei with
occasional mitotic figures. In some acini the
epithelium was thrown into the lumen in the
form of branching papillary projections while
the lumina of many acini were distended with
pink stained proteinaeceous fluid resulting in
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Fig. 1. Epidermoid carcinoma (Sika deer) : istands of
squamous epithelial cells showing pleomor-
phism. HE X 66
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Fig. 2. Cystadenocarcinoma (brow-antlered deer) :
numerous acinar structures. HE X 330.
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flattening of epithelium. The polypoid 5.
growths showed myxomatous tissue with
oedema, congestion, neutrophilic infiltration

and even abscess formation. The tumour b
was diagnosed as cystadenocarcinoma. The
symptomatology and pathomorphology of
the various neoplasms observed herein are K
akin to those described for ethmoid tumours
in cattle by earlier workers L8 8.
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Short Communication

PLEURAL MESOTHELIOMA IN A TIGRESS

A.T. RAO and L.N. ACHARJYO'

Department of Pathology, Orissa Veterinary College,
Bhubaneswar-751003

Mesothelioma does not seem to
have been reported in tigers!:5 and
hence the purpose of this communica-
tion. Of the 113 tigers born at Nan-
dankanan Biological Park, Orissa, from
1962-1992, 20 adults and subadults
were necropsied for determining the
causes of death. Out of these, the
tigress 'Rekha’aged 19.5 yrs. which died
after protracted illness revealed conges-
tion/consolidation of both the lungs and
their firm adhesion to the chest wall due
to multiple tuft-like solid firm creamy
coloured fleshy growths of irregular
sizes and shapes. Invariably the small
nodules were sessile while the larger
ones pedunculated. The enlarged and
congested liver showed 4 greyish white
spherical growths measuring 10x5 cm in
size in its parenchyma. About 5 litres of
straw coloured fluid was present in the
abdominal cavity. The capsules of both
the kidneys were very much thickened
and firmly adhered to the parenchyma.

Histologically, the growth revealed
neoplastic mesothelial cells arranged in
epithelioid pattern in sheets (Fig.1) sup-
ported by abundant mature collagen
fibres which were infiltrated with
numerous lymphocytes. Similar
neoplastic cells were seen in liver, lungs
and peritoneum. Sections of kidneys

Present address : 1- M-71 Housing Board Colony,
Baramunda, Bhubaneswar-751003

showed typical lesions of chronic
glomerulonephritis while the adrenals
revealed fibrosis of corticomeduliary
junction and narrowing of zona
glomerulosa.

by collagen fibres. H.E x 66.

The gross and microscopic picture
of growths described herein were akin
to those reported earlier for
mesothelioma. However, it has been
stated® that primary tumours arising
from pleura are rare in animals. Surveil-
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dankanan during the last 25 years® in-
dicated that mesothelioma is common in
aquatic birds like Muscovy ducks and
cranes but occasional in nilgai. Possible
etiology might be attributed to chronic
irritation coupled with atmospheric and
water pollution as the zoo is situated
adjacent to a glass factory. Senility was
perhaps responsible for chronic lesions
in kidneys and adrenals.
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AN OUTBREAK OF INFECTIOUS FELINE ENTERITIS
AT NANDANKANAN Z0O

A.T. RAQ, L.N. ACHARJYO1. P.C. PRADHAN 2 and S.K. RAY ®

Department of Veterinary Pathology,
Orissa Veterinary College, Bhubaneswar-751003

Infectious feline enteritis has been
reported in a number of non-domestic
felids like lion, tiger, jaguar, leopard and
cheetal'. From India, the disease was
reported in tigers?:3 and panthers*. This
paper reports an outbreak of the disease
in lion cubs, white tigers and leopard.

Of the 10 lion cubs aged 3-6 mo, a
subadult (10 mo) and 5 cubs (white tiger)
aged 4-5 mo and 2 leopards aged 1 yr.
at Nandankanan Biological Park, 5 lion
cubs, all white and two leopards sudden-
ly developed anorexia, vomition of blood
tinged ingesta admixed with forthy
mucus and bloody diarrhoea. Three lion
cubs died on first day of iliness and other
2 and subadult white tiger on second
day during the end of October,1983. In
the second outbreak all the white tiger
cubs and a male leopard succumbed to
death during the end of January, 1994.

Necropsy lesions in all the animals
were comparable. The carcases were
dehydrated and the blood was dak and
tarry in colour. The entire gastric
mucosa was hyperaemic and the
stomach contained liquid ingesta. The
mucosa of intestines through out was
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congested but the ileum and colon, in
addition were covered with diphtheretic
membrane and had numerous haemor-
rhagic and necrotic uicers. The lumen
contained hemorrhagic exudates ad-
mixed with necrotic debris and adult
Toxascaris canis. The serosal and
coronary vessels were engorged. In ad-
dition the wall of the intestines of all
these animals had nodular lesions of.
fibrous nature containing Galonchus
pernicious in tunnels. The mesentric
lymph nodes were markedly eniarged
and edematous. Entire yellow bone mar-
row was red in colour and liquefied.

Characteristic histological changes
were seen in intestine, mesentric lymph
nodes and spleen. There was degenera-
tion and desquamation of the lining
epithelial cells of villi including the crypts
and often covered by diphtheretic
membrane associated with congestion
and haemorrhages in the submucosa.
Basophilic intranuclear inclusion bodies
with margination of chromatin were in-
variably seen in the desquamated lining
epithelial cell of mucosa and crypts
(Fig.1). Section of the spleen and lymph
nodes showed necrosis and depletion of
lymphocytes of most of the foliicles as-
sociated with reticuloendothelial cell hy-
perplasia, edema and congestion.
Inclusion bodies similar to those seen in
intestines were also seen in reticuloen-
dothelial celis of these organs.
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intranuclear inclusion bodies

Fig. 1. Intestine :
(arrow)in crypts H E X 132.

The disease was diagnosed on the
basis of rapid onset, typical clinical signs
and post mortem lesions coupled with
histopathology and presence of charac-
teristic inclusion bodies as per earlier
description 1.
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Short Communication

FOREIGN BODIES IN ZOO ANIMALS AND BIRDS
AT NANDANKANAN ZOO

A.T. RAO and L.N. ACHARJYO',

Department of Pathology,
Orissa Veterinary College, Bhubaneswar-751003

Comprehensive information relating
to the occurrence of foreign bodies in
different varieties of animals and birds
dying during 1967-1992 at Nan-
dankanan Biological Park, Bhubanes-
war has been reported as no such data
is available from this country.

The type of foreign bodies along with
other details have been given in Table.
Foreign bodies were comparatively com-
mon in adult males in digestive tract par-
ticularly the rumen in ruminants,
intestines of carnivores and gizzard of
aves. In ruminants except sika deer,
foreign objects were noticed without
causing any untoward effects even if
they were metallic in nature but in aves
even sharp vegetable sticks caused
serious damage. Fowler ' also ex-
pressed similar opinion as far as the
aquatic and non-aquatic birds was con-

Present Address: 1- M/17. Baramunda Housing
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cerned. Since a number of non biological
materials are important constituents of
cages/enclosures and some organic/in-
organic materials are unscrupulously
thrown into the cages/enclosures by
visitors in the zoo, it is recommended
that extreme care should be taken to
keep the exhibits away from such
materials that might cause damage, if
swallowed by zoo animals/aves.
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Short Communication

CAUSES OF MORTALITY IN LEOPARDS AT
NANDANKANAN ZOO

A.T. RAO and L.N. ACHARJYO!

Department of Pathology,
Orissa Veterinary College, Bhubaneswar - 751003

Though leopards or panthers are
widely distributed throughout the Indian
subcontinent in free-living state and are
also kept for exhibition in Zoological
parks, diseases and causes of mortality
are poorly understood except for few
case reports on some of the infectious
diseases such as rabies?, inclusion body
hepatitis3-11, infectious feline
enteritis1?, tuberculosis®, anthrax®, sal-
monellosis413., trypanosomiasis'? and
certain neoplasms'4. The purpose of
this communication is to highlight the
common causes of death in leopards at
Nandankanan zoo.

Data in relation to mortality of 108
leopards (59 zoo born and 49 pracured)
at Nandankanan Biological Park were
collected including informations pertain-
ing to date of arrival/birth/death, sex/age
from October, 1967 to Octover, 1992.
The animals were broadly divided into 3
different age group?® viz., neonates (day
old to 1 mo.}, young (1 mo to 1 yr.} and
adult (above 1yr). The specific cause of
mortality was determined on the basis
of history, gross pathoanatomical chan-
ges observed at necropsy and his-
topathological examination, wherever
found necessary.

Maximum deaths (60%) occurred
during neonatal period (Table 1) mostly
due to non-infectious causes such as
infantophagia, maternal rejection, tran-

Present address; 1-M-71 Housing Ecard Colony
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sit/captivity stress, still-birth, aspiration
pneumonia, etc. Infantophagia is a com-
mon vice in leopards. Death due to
maternal rejection occurred in zoo born
cubs as a result of lack of care by the
mother. Similar pattern of monrtality has
also been observed in tigers5, lions® and
lesser cats’ at this zoo. Transit/captivity
stress also i:ont(ibuted in neonatal death
as most of the young ones procured died
within a week of captivity. Aspiration
pneumonia in neonates occurred due to
faulty artificial feeding. Nearly 70% of
the deaths in general occurred during
May - June and September - December.
tncidentatly majority of births occurred
during this period at theyzoo.

Deaths due to senilijy occurred
when the animals attained the age of
18-23 yrs. Chronic nephritis was a com-
mon ailment in these animals as was
stated in non-domestic felines!. Con-
comitantly cirrhosis and heart worms in
right ventricle were seen in 2 leopards.
Heart worms were also seen in 2
ieopards which died of haemorrhagic
cystitis and suppurative pleuritis. The
adult leopard which died of paralysis had
lesions of non-suppurative menignitis
with perivascular cuffing by
mononuclear cells, though suggestive of
rabies, remained unconfirmed. A case
of myxoma in a 2 - month old cub was
confirmed on biopsy of shoulder skin
growth which did not reoccur after sur-
gical extirpation. Infectious feline
enteritis in leopards occurred as a part
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of the outbreak of disease in other feilds
like tigers and lions in the zoo.

From the table (1) it appears that
out of a total death of 108, the death due
to noninfectious etiology (maternal
rejection - 27, transit/captivity stress -
20, canibalism - 14, traumatic injuries -

4 and intussusception of intestine - 4)
accounted for 69 (64%) leopards. Thus
it may be concluded that since noninfec-
tious cases were responsible for major
losses, due improvement in husbandry
practices and management care may
help in reducing these losses.

Table 1: Cause specific mortality in leopards

Sl.  Causes of monaity Sex Age of ammal species Total
No. w  F Neonate Young Adult
1. Matemal rejection 8 19 27 27
2. Tranzit/capuvity stress 7 13 19 . 1 20
3. Canibalism 9 5 6 7 1 14
4. Seniity 4 3 7 7
5. Stillbirth including

congenital defects 3 2 5 3
6.  Felina infectious entertis 3 2 5 5
7.  Pneumonia 3, 2 4 1 S
8.  Traumatic injuries 2 2 3 1 4
9.  Intussusception of

intestine 3 1 1 2 1 4
10.  Suppurative

pleuntis/pnsumonia 2 2 4
11. Toxaemia/septicaemia 2 1 3
12, Nephritis 2 2 2
13. Haemorrhagic cysttis . 1 1 -1
14, Ulcerative gastntis 1 - 1 1
15. Paralysis 1 - . 1 1
16. Peritonitis - 1 . . 1 1
17.  Myxoma (Biopsy) 1 - . 1 LN
18. Autolysed 2 1 2 1 3

51 57 64 2 2 108
M = Male F = Female
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PATHOLOGICAL CONDITIONS IN AQUATIC BIRDS AT
NANDANKANAN ZOO - AN OVERVIEW

A.T. RAO and L.N. ACHARYJO,

Department o Pathology.
Orissa Veterinary College. Bhubaneswar-751 003.

SUMMARY

A study was undertaken to elucidate the causes of mortality in 131 aquatic birds of 16
varietias which died at Nandankanan Biological Park during 1968-1993 based on gross and
histopathology. The important conditions encountered in decreasing order of lrequancy were
neoplasms (21.3%), hepalitis (11.5%), aspergilosis and visceral gout (8.4% each), latramearnasis
(7.6%). nodular lesions caused by Chaunocephalus ferax (6.1%), traumalic injuries (5.3%),
transit stress and pnaumonia (4 9%e each) tuberculosis, amyloidasis and impaction of digastive
tract (1.5% each) and other miscellaneous conditions. It was concluded that non-infectous
diseases formed nearly 45% of the total deaths followed by parasitic lesions (14.5%) and tuber-
cuosts (1.5%). Such consoldatea information covering long period of time would ba ot consid-
erable value in combating the losses in captive birds. °

Key Words: Causes of mortality. aquatic birds, non-infectious, parasitic and inlectious

*diseasas.

INTRODUCTION

Though aves form an important group
of exhibits in any Biologica! Park. very less
is known about the causes of deathvdiseases
in indian Zoos. Information on diagnosis par-
ticularly based on gross and histophatology
of the common diseases has been lacking
though sporadic reports of diseases suchas
tuberculosis™ 242 parasitic diseases?'*''#
Newcastie disease®, gout®and amyloidosis®
|have been reported.

MATERIALS AND METHODS

Materials for this study were based on
detailed necropsy and histopathological ex-
amination of 131 aquatic birds : Muscovy
ducks (Cairina moschata)-23, Pintail (Anus
acuta)-10, Brahminy duck (Tadorna tadorna)-

Present address: 1. M-71 Baramunda Housing Board
Colony. Bhubaneswar-751 003.

6 and other ducks such as lesser whistiing
teal (Dendrocygna javanica)-2: comb duck
(Sarkindiornis melanotos)-1: black swan
(Chenopis atrata)-1: gadwal (Anas strepera)-
1: wigeon (Anas penelope)-2: pochard (Netta
rufina)-3: geese (Ansersp.)-46:cranes (Grus
sp)-11:storks (Anastomus oscitans), herons
(Ardea cinerea), paddy birds (Ardeola gravi)-
17 and white ibis (Threskiornis
melanocephala)-7) died during 1968-1993 at
Nandankanan Biological Park. Apart from
routine haematoxyline and eosin stain, spe-
cial staining techniques such as Periodic acid
Schiff's reaction for aspergilius species, Perl's
prussian blue stain for haemosiderin,
DeGalantha's stain for urates, Zeihl
Neelsen's carbol fuchsin staining for acid fast
organisms, Oil red O for tat, phosphotungstic
acid haematoxyline (PTAH) for fibrin and
congo red staining for amyloid were em-
ployed, wherever necessary.
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RESULTS AND DISCUSSION

The list of diseases and causes of death
heve been given in Table 1. Table 2 shows
cneck list of neoplasms in various species of
bires™. Among all the species the incidence
of neoplasms in muscovy ducks was curi-
ously examined since the arrival of the par-
ent stock at the zoo in January, 1970. Ini-
tially two muscovy ducks were purchased
frcm the local dealer. Six more were procured
in January, 1973. From this parent stock fer-
tile eggs were incubated. hatched and 31
ducks were successfully reared upto adull
stage during 1975 - 1992 of which 17 birds
died of neoplasia a frequency unparallel
among other birds. Though the average life
span of muscovy ducks particularly in cap-
tivity under Indian conditions is not available,
the so called "Cancer age" appearstobe 5 -
8 years. Majority of the tumours originated
from mesothelium of pleura/peritoneum and
bronchial/bile duct =pithelium. It was further
noticed that the aquatic birds had much
higher incidence of neoplasms than non-
aquatic ones and malignancy predominated
over benign. There was a direct co-relation-
ship between occurrence of cirrhosis and
neoplasia in muscovy ducks as in case of
humans suggesting the possible etiological
role of chronic inflammation® coupled with
possible atmospheric# and water pollution®
might be contributing factors for high inci-
dence of some of the tumours e.g.
mesothelioma as the zoo is adjacent to a
glass factory.

Pulmonary aspergillosis with or without
involvement of thoracoabdominal air sacs
was encountered in 11 adults (geese-4,
pintail-4, pochard. stork and rosy pelican-1
each). In the rosy pelican there was gener-
alised involvement of intestines and pelvic
muscles apart from lungs and air sacs char-
acterised by presence of numerous irregular

plagues measuring 2-3mm in diameter. In all
the other birds solitary/multiple yellowish
white black/greenish nodules in one or both
the lungs which were invariably congested
and edematous were seen. Diagnosis in all
these cases was based on demonstration of
branched septate hyphae with or without
conidia in the epithelioid granuloma with or
without caseation. It was opined that
aspergillosis was one of the most common
diseases in captive birds' ' and was seen in
past at several zoos'2'®'8%, Though it is a
fatal disease of young but at this zoo it oc-
curred only in adults in sporadic form.

Parasitic proventriculitis caused by
Tetrameres sp. was encountered in 7.6 of
birds necropsied (Brahminy duck, Sparus
crane (Grus antigon) and strok-2 each. pin
tail. wigeon. white ibis and pochard-1 each).
Al necrcpsy numerous dark coloured uniform
nodular elevations were detected in the
uminal side of proventriculus. On incision of
the nodules blood red coloured. fusiform or
spherical spiruroid nematodes admixed with
mucous exudales were seen, confirming the
details given earlier®. Tetrameres parasilizing
the proventriculus of wild duck and quails was
also reported from Assam®.

Visceral gout was reported in 11 adult
geese in which kidneys were invariably af-
fected followed by heart (8), liver (5), joints
(3) and pleura (1). The serosal surfaces were
covered with chalky white crystals of urates
where as the kidneys were swollen, light in
colour due to chalky white materials. Tubules
had distinct markings and uraters were dis-
tended with urates. Sections of kKidneys
showed chronic glomerulonephiritis associ-
ated with gouty tophi. Kronberger and
schuppel'” also considered gout to be one of
the important diseases of captive birds.

Nodular lesions in the postducdenal part
of small intestine caused by Chaunocephalus
(c) feroxin the form of epizootic disease were
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Table 2: Neoplasms diagnosed in avians at Nandankanan

Bronchogenic Carcinoid Aorlic Myxosarcoma Fibroma  Haemangioma

Mesothelioma

Species of bird Cholangio-

Intostine body
tumour

Lung

carcinoma

collular
carcinoma

Moscovy duck

Pintail

Brahminy duck

Geese

Cranes

Female comb duck

Crested pochard

RAO ETAL. 118

recorded in open billed storks?.

The serosa of gastrointestinal tract start-
ing from proventriculus to caeca of a
Brahminy duck was studded with numerous
discrete pin-head sized greyish white nod-
ules which on microscopic examination
showed sections of parasites surrounded by
monocytes, foreign body giant cells and fi-
brous connective tissue. The parasites caus-
ing serositis remained unidentified.

During routine necropsy/faecal sample
examination Tetrameres sp., Petasiger
antigonus,  Echynoparyphium  sp.
Opisthorchis sp. in sarus crane, C.ferox,
Synhimantus laticeps from open-billed storks,
Patagifer wesleyi, Patagifer chandrapuriand
Tetrameres sp. from white ibis, Microsoma
canthus, filirostris from spoon bills and
Fimbriaria facioloaris and Tetrameres spe-
cies from pin tail were recovered. The pa-
thology of some of which has been de-
scribed® but the others did not cause any
visible alternations.

Toxic/necrotic hepathtis was one of the
most common lesions observed in most of
the aquatic birds. The lesions varied from
cellular swelling of hepatocytes to frank
necrosis and cirrohosis. The latter being the
most common in all the aves affected with
neoplasia. In one goose there was
metaplastic ossification having numerous
beny spicules surrounded by a zone of infil-
trating macrophages, foreign body giantcells,
heterophil and lipid cysts in cirrhotic liver. In
one of the muscovy ducks the enlarged liver
had diffuse areas of brownish discolouration
amongst two non-parasitic cysts and grey-
ish white foci. The brownish discolouration
was due to hemosiderosis of the hepatocytes
whereas the greyish white foci were due to
cirrohosis accompanied by biliary
hyperplasia.

Non-specific pneumonia characterised
by congestion/ consolidation of lungs and
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stress due to transport resulting in death
within a week of arrival at the zoo was seen
in 4.9% each of the total deaths.

Tuberculosis was reported in domestic
duck and lesser whistling teal involving the
spleen. lungs and liver with caseous nodules
surrounded by epithelioid cells and foreign
body giant cells without calcification. Liver
exhibited fibrin deposits in teal while in the
duck there was amyloidosis. The disease was
diagnosed on the basis of demonstration of
acid fast organisms morphologically indistin-
quishable from Mycobacteriurm tuberculosis.
Earlier tubercu:osis and amyloidosis in a
sarus crane was reported from Madras zoo’
and tuberculosis in wide varieties of birds
from Alipore zoo?*%. Highest annuai mortal-
ity of 4% out of 127 birds of 22 orders at
Nalional Zoological Gardens, Washington®®
had tuberculosis of which 20% had
amylodosis. During routine histopathological
examination in this study, a case of possible
primary amyloidosis involved majority of
glomeruli of both the kidneys, liver and thy-
roid was reported in a black swan without
any other pathological involvement?'.

Infighting resulting in multiple traumatic
injuries in different parts of the body and
death due to haemorrhagic shock was found
{5.53%) in heavy birds particularly geese and
stroks. It has been stated that trauma is one
of the most common causes of death in cap-
tive birds's.Highest nurnber of deaths (32%)
due to external injuries among aves at Kanpur
zoo was reported during 1982-1985'.Geese
and ducks were killed by infighting due to
adverse weather conditions like violent tor-
nadoes and abrupt changes in wind direc-
tion’®. The aquatic birds particularly those
having long legs are prone to injuries and
abnormalities™.

Duodenal obstruction due to enterolith
causing ulcerative enteritis was noticed in a
female white ibis. A female domestic goose

was found to be dull, depressed, anorectic
and reluctant to walk before death. At
necropsy the whole proventriculus, gizzard
and anterior one fourth of deodenum were
over disiended and packed with dry sand
occupying entire abdominal cavity. The liver
and spleen were atropied. In one of the
gooslings (3 weeks), 3 pieces of iron wires
measuring 2 - 3 cms in length had pierced
through the gizzard and one of the nails was
adherea to peritoneum causing
fibrinopurulent peritonitis. In one of the male
adjutant siorks aged 5 - 6 years a piece of
vegetable origin measuring 8 x 2 cm had
pierced through the gizzard causing
ventriculoperitonitis. It was opined™ that the
ingestion of foreign bodies could cause giz-
zard impaction, diarrhoea, vomition, partial/
total obsiruction of the digestive tract.

it has been concluded from the study that
non-infectious causes of death such as neo-
plasms. gout, traumatic injuries, stress.
amylodiosis. impaction. senility, etc. formed
nearly 46%5 of the 1otal deaths at this zoo-
logical Garden, followed by parasitic condi-
tions and infectious diseases, predominated
by aspergiilosis and rarely tuberculosis. Non-
specific hepatitis and pneumonia were also
quite common lesions in aquatic birds. Thus
it gives a consolidated information which is
not available from any Indian zoos.
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A note on the histopathology of lungs of a leopard cat (Felis
bengalensis) due to Filuroides osleri (Cobbold, 1879)
Skrjabin, 1933

A. T. RAO!, L. N. ACHARJYO? and B. B. BHATIA3

Orissa Velerinary College, Bhubaneswar, Orissa

Received: August 27, 1970

The present communication records for
the first time the occurrence of Filaroides
oslert in a leopard cat (Felis bengalensis .
A leopard cat was caught from Simulipal
National  Park  (Mayurbhanj  diswict,
Orissa; and was immediately sent o
Nandan Kanan State Biological Park)
on March 18, 1968. Aflier developing
dyspnoea it died on Maveh 20, 1968.
On post-mortem examination picees ol
lesioned portions ol lungs were fixed mn
10 per cent lormalin for subsequent histo-
logic study. Serial scctions, 3 p thick,
were prepared (rom portions ol pulinonary
nodules (rom different lobes, and were
stained in Ehrlich’s haecmatoxylin and
cosin.

Gross patholvgy =

The lungs revealed muliiple, greyish.
pea-sized hard nodules. Two or three of
such nodules had coalesced together to
form larger nodules. Fragments ol adult
nematodes were recovered on incision.
The general appearance of the lungs was
one of interstitial pneumonia. The
bronchial mucosa was rough and slightly
clevated. A few adult parasites, admixed
with exudates, were encountered in the
bronchi and bronchioles.

Histopaizology
Viviparous adult females in coiled

position were found inside parasitc
nodules (Figs 1, 2). Characteristic
1Assistant  Professor  (Pathology), Orissa

Veterinary  College, Bhubaneswar.

2Veterinary ~ Assistant  Surgeon, Nandan
Kanan, Orissa.
sRescarch  officer  (Parasitological ~ Unit'.

U.P. Cuoilege of Veterinary Science and Animal
Husbangry, Mathura.

features of the rounded tail and the posi-
tion of the vulva close to the anus in a
depression were cevident from a  recon-
struction ol the sections of female worm
(Fig. 21, The embryonated eggs measured
60-67 1 x35—40 u (av 65 px38 u) in
size. The first-stage larvae, hatched out
in the pulmonary tissue and 250-270 u
long and 96 u wide, revealed typically
S-shaped ul'.dufmiug tail (Fig. 3). These
features tallied [ully with -the descrip-
ton given for F. osleri (Soulsby, 1963;
Levine, 1968).  Males were, however, not
encountered in the tissues.

The parasitic nodules, essentially of a
thick buc highly vascular granulation
tissue, with abundant collagen fibres,
exhibited at places hyalinization, and in-
filtration with macrophages, lvmphocytes,
plasma cells, eosinophils and a few giant
cells. Insome of the sections, the bronchial
lumen was much narrowed due to the
pressure of the adjacent nodules. In
others it was distended with exudares
along with inflammatory cells and first-
stage larvae. The peribronchial mucous
glands revealed extensive hyperplasia and
a marked hypertrophy of the peribronchial
musculature.  The interalveolar sepra

were thickened due to the presence of

varying amounts ol oedematous fluid.
The interalveolar capillaries were distend-
ed. The infilrating macrophages were
heavily loaded with haemosiderin.

The gross lesions observed in this
host greatly differed from those seen in
dogs. In the latter the tracheal and
bronchial nodule formation was more
prominent and only occasional nodules
were described in the lungs. In the
present study, slightly rough nodular
elevations were detected at the tracheal
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Fig. 1. Part of a section of a pulmonary nodule showing portions of gravid females with an anterior
end. b

Fig. 2. Part of a section of a pulmonary nodule showing vulvaropening (o in- the posterior end of
a female worm. < 85.

Fig. 3. Part of a scction of a pulmonary nodule showing two first-stage lanae {one complete with
characteristic Sshaped tail: in the lung parenchyma.  Note the cellular infiltration and groups
of red blood ceils. ¢ 480,

169



RAO ET AL.

bifurcation. The findings are similar to
those recorded by Malherbe (1954) and
Mills and Nielsen (1966). Excepting for
the presence of prominent cosinophilic
infiltration, the cellular reactions in the
nodules and the parenchyma were identi-
cal 1o those reported by Oslen and Braken
(1959) and Mills and Nielsen (1966).
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Table 1 : Details of surgical msladies observed in zoo animals and birds.

Number affected

Mammels

Sorgical mady
Ruminanis Catpivores. Primates Others  Birds Reptile Tota)
t. Traumatic ipjurics 35 9 = 3 1 34
2. _u_..-.n:._.n of limbs soout 19 I - il 17 1 40
3. Ampuistion of limbs/wing/beak 10 I — 12 = 25
4. Eacessive gromh of hooves 15 = 1 — = 16
§. Absceases/bumbic fuot 1] 3 16 b 1 36
6. Pinioging of birds = — = 359 — 359
7. Brokeo bora/antler 8 — —_ —] = s 3
8. Dysocia . 6 - = — = Ty T
9. Prolapse of geanmals/iniestine 4 —_— = = 1 '
10. Tumour/tumour hke growih , — - 2 3 — 7
1t. Mr.c_oﬁ\mmu:&nsnﬁauoﬁ wounds 2 —_ [ s 2 1
12, * Castration 2 - - = = 2
13. Kouckling nwm ?.:o.nk | — — — = 1
)4, Zo.a.v.-f..,.-.u.:mn st — o= 1 - - )
Total 113 14 26 399 6 5713

S[PW{UT 00Z T s2IpPiVW [PoI1Zing

1L



celd

e mpnr awol juded sea spnq 247wt
paoagas ok ay], cydnd sup jo apppm
ul pawogiad uontiado uowwod. sotu
oyl sem Suluojulg cuonmuasaid ysaniq
0] NP JEqUES T U pUB SNYIOJ prIp T
qum snian jo ardejord o3 anp nfjN U
‘f38N120) puap ¢ 0) Onp snm ssalfin
€10154Q “(%1°¢1) squilf Jo aumanyy pue
%6°L1) sassassqe emm dourvntodun
XN "Y133) suiuey ynm Sunng ol aup
sajemlid pue  Sal0AIWITY Wl pup Hun
-qf1y saedseam 03 anp am Lo ‘riuca
<lwnl g] *Apvrwm [efins Jofrw ay) aq o3
paseadde (%8°627) saunful siyewney]

*apdny Jajem
gsarj pue 9[1posols P8fnw ‘wwyd ‘io)
-fuow pue| papnioul sanday jo sadads ¢
oG} pue -0 oBunmeyy ‘anyna ‘9)fwmd
‘Inquioyg ,‘uems ‘25933 ‘eyonp ‘|mo0)-3|
Bunf ‘imoj-vad ‘suosfid ‘saurad ‘sy1015 Jo
w13ads SNOWWA  papn[our §pIIq JO SAdads
Apoyg ‘(smdnaod pue joumbs  jumid
uelpu]  ‘jomed  ‘jargdapd  yex ouigye
nqqer B1d vouind oy sjpwmem ayio jo
eo103ds £ pue (uoqqi8 pae SuUOj-mofs
‘angue| paddry ‘Aoyuow paprey-3id Aoy
-uow papiEl-dwimis ‘Aayuow snsayl) s
-swid Jo sadads g ¢(39A10 wyed  uRkm

ory L "V i :1tanhag tuuday]
*afaqeD) £1r0id93) ™0
'Kﬁomqn«d JO uatysedaq ‘pusj] P 2014,

‘ueuryuwpuep ‘Goading Ciesy K1RUAd A

uounmed  ‘uo
*pardod))

NI pun 19 upwd
unayy  afn 9ed prcdosy)
£310AILIED jO s233ds 1 ‘(1808 1yyepe] pUE
adojaiur poutoy-rnoj ‘redping ‘xonq IIF(Q
‘Jequmes  ‘4asp  osnowt  ‘1o0p  pauods
‘100p Supying) Swunuiwny  jo  sataxds
g papnpur  sprunpew oy csvpdar g
puT spiq 6L ‘siruwrw gyl PPN
saipejewt  jea1dans  ylia paiaajje JppiLY
aAndes ayy,  papin3ar 9I9m ST (/S
ul  saipwprur [eotdans jo puly udapnod

‘1 aiqr ur uaaid uxq
9ABY $IIpBITW jeoIBins uoWWIOD JO S]IEIIP
oyl sylwo)/syuigfsivatuie  mau uo Jut
-pusdap Q001 O3 (T INOQE WOL) PIUBA
pousad Aprys  ay)  Bunnp poulpiuiem
Spiiq poe sjewiue  jo Jaqumiu YL

*P309531 uo paejd 1T oGl YICTH 01
1961 ‘At wouj pousad oyl Fuunp ‘eSS0
‘yang jraifojorg uouoyuTpueN JO UM
pue spiiq ! sjpwwew Juowre pasaunodud

solpejewr  jeaiduins  womiwod YL

’?si'_uo ‘.ims:ua'qnqg ‘ABojouyd’] pue IM|ROUZY Jo Auuuguh 131376}

oy 'L 'Y puv (oL[iopY N T

- 8pIq puu/z s[RinyuE 00z Oj SA|pw[EL [BB1NS uowAed MO I)ou Y

-

9861 Arenuwp ‘ze-0f (1) L "Bing "1ap °f WMPI)



bLe

(VIGNI "AUNS TO0Z 14Nd) L86! "LRT-ELT: |
S3143S VNNV 3LYLS | VSSIYO 40 VNNV

"99€-€5¢€ ¢ (1) 8 “1og “pa °p
upipuy ‘[0IIU0D [a:nSo[otq y3noly3 uonuwsasid ay; jo Anpiqissod sy

PUE $391 JO s3toads uWelpy] 3yl Aq panimsurL SISEISI] 'GE6T (JA ‘AINVHG

FHE-LTT
:(€) 0€ “smjy wuoipuy ‘o9y °WNISNN uelpu] 343 ul uod3[[0d Y1 03
321W33J33 [erdads yim SEPIPOX] UBIPU] 373 JO WOISIAAL ¥ Q76T ‘N ‘aldvHG

"86L-€6L * (S) LS “*say *paws *p uvrpuy "BIpy] ‘TSSO
Ul 6061 ‘IIBNNN PUE UONNQIBA\ Drpawdajus sqnefiqdeavg o1 woug

STULA-0QIE M9U Y fSNIIA efueqg ‘69617 H L ‘TMOA\ ANV ‘A Y ‘HVHG

"0€-1 “say
"PAT 110un0) uDIPN “H961-LG6T ISTISI 3IS310J inuesedy Y961 'YL ‘ovy

OE-pE  (B-1) 8 “r "1y D§S12() "TSSIIO) Ul SYO1
jo daarns Azvutuypad ¥ g161 'S ] ‘IYAAODIUIH ANV D) * ‘NVAVNVLLY]

187 (eyor.p) viombysopa gy ¢ vusivoy : *|D 12 TVANYS



0l¢

“79-1 t 6L ‘apug-'pa v “appuvg ‘doq@ ‘popayr  ‘Yfiuesieasp A1y
USYISIPU-1S00) USP UBs U] 3 761 'S VY °S ‘OINOJ ANy [ g ‘NYWsolgy

“T1L-10L ¢ (8) 6 195 “wpup “p upipu] “EIPU] ‘53T BSSLO T
SYO13 PIPONT JO f2AINS ¥ "6LGT *D "V ‘VEHSIW ANV "A ‘YANVH( “H ‘N ‘10¥y

*€9-6¢ ¢ (9) ST “neving
vhpyspapp '3949) OISTULIOWSEY UTSWWD JO SISMITD 9461 'O 'V ‘A08O¥D
"801-L01
:(€) T ‘pspuj ‘aing ‘joo: ‘jsmayr  “BIPU] JO ASAING [E2150[007 JO UOIIDS[[OI
3y Ul ‘essuI() wolj (STPIPOX] : TUMTIY) SYIIL uwo ;you Y 961 "N °S ‘30
"$08-66L * (5) LS “soy “paw “p uvipuy “BIPUJ ‘2SSHO UL 6061
‘E3INN PUB UOINQITA\ Dipawisapul sipsAydowepp SYO1 WO} P31e[Os]
SNIIAOGQIC M2U Y : SMIlA wefued) 6967 *A "I ‘HVHS ANV °N *D ‘@LVAMVANY(]

STONTYIIIN™

‘suawoads o1 Jo
uod3[[od ut Sunsisse 103 ‘afajjo) Avunale essuO “uawnzedsg Adojoyitg
3Y3 JO Pris P[ay Iyl 01 NP OS[T 3T SYUeLY] °SANI{Ioej 10§ BINDTD ‘BIpY] JO
{2a1ng jrordolooZ ‘30333a1(] ‘3apTN1] 'Y "g *IQ 03 {niviwad e sioyIne Ay

SLNIWIOATTAONNIV

*0aA18 93T BSSII() WOl PIPI0IaI Ity Os s3toeds pur 3dUsd
31 [[e 03 433 pue ‘s1sOY ‘UCINGLIISIP Syl ‘UONIPPT U] °pIssnosip it BSSUO
‘uegejurpuTy Ul S|EWIUTOOT YilM PIIBIDOSSE SO13 PIPOX] JOo s310ads ud]

IVWAQNS

"H'g'S'0] 158 O[PPUN : 829 Mes]3
‘redueg 159y ‘upsK [1mey, ‘(1a0g) v88L0
‘e1IgETIBYT]( 'greDTLg 9LYpE]Y ‘WYY ApzjuwIomwod
$M240Q4D 4 STIIDY ‘puivfon ‘gsIpelg TIYPUY : TIpU] snorwoan) snpoydomdyyy ‘LT

[j1ee 0 STV TD
oqg3 [t TO peInqiaysi( : 030y e8]

*(ng ‘aegluoe)] 'FoTIFD) EEEIIO o1e1Ty
rexael ‘Soq *£13un00 91 3040 [[% 950V : BIPUL  snoumnbuos snpoydendsyy ‘9%
|s8110
0} Papa0dd1 213 ‘SIS0 210qAe5{e PUY BIPU] Ul monmqIneld sotoedg 'oN °S

(pepmpouop) 1 TIGVL

T “ONT SaNMES YNNVJ 2LVIQ ¢ VeSO 40 YNNIV 987



wor819daa

160207 ‘snusinis
snoung ‘snosyzns
SRIIDY ‘$na10Q4D "4
sn;:03"' vbnpooq snyy ‘sts
-usure sndosjuspy ‘pjod
-1208 SRIY ‘putisaata
sy, “ds sndaT
‘aniyed ‘orepnq ‘[exoup

o6npooq
snyT ‘013300 ‘ofepng

41qqes ‘383 90410
aqed ‘(s10084btu
sndeT) 019q welpul
‘rusnouts sndosjuag)
‘1208 ‘oryiwd ‘opegng

D]024TDS
snT 'Sop ‘dooys ‘Jeon

1903
'dasqs -olvpnq ‘opT)

uMouy 0N

69¢

mea3aty ‘puereqy ‘usumle],

‘ejue] 1§ ‘sIsaCopu] ‘eury) ‘smang

: azoqmae]g ‘(ndiwquaeg ‘yndesoy
‘mef{uen) ‘1eustuey(q ‘1duviog) essi)
‘111005 oY} 1810 [T PAANQISI(T : BIPUT

ysaps[dueq : exoqmes(y

"[e8usg 1894 ‘(Tudequreg ‘g
‘indesoy ‘mel{usy ‘[vneynay(y) sIsLI)
‘e13gseicqeu]( ‘eywIeTITY ‘19qIg : erpuy

umstyeg ‘redesy ‘exue] 11G : azaqMmes[Y

‘qeepesd 1€311) ‘DpEy [1@e], ‘(ad[squung

‘13ug ‘peqrugg ‘sndedoy ‘rpuegspey
‘wre{awy) ‘[vasymag(q ‘Ivmsauequyg
‘p20STTR(]) TESLIQ ‘BIIGERINW]; ‘qROpPRIF
eigpUIY ‘eATITITY Imgewy pus
nur@ap ‘yweing ‘rpeq ‘18qig ‘geopug
[6q8UTIY ‘qI2peI ] ©IGPUY : vIpm]

oq1L,

‘aristiug ‘Tedoy : eleqaes|y ywpug
J=)) ‘npeN [IWYL ‘qRpHJ viqpEpy
‘qefmng ‘(1ng ‘aidueiog) wsiQ ‘syvey
‘welns ‘iqEQ ‘eqIg ‘messy : sipay

TWBINSJ : BI0qM08[T

‘[e8mog WA ‘OpeN [rmey ‘(ung
‘mv{aep ‘[REYTIY(T) ¥eSL2Q ‘s13qse1
-wqe)y ‘qeepwig wLqpefy ‘tww{np ‘vop
‘193 ‘28qig ‘qSepeIg WYDPUY : w1puy

WSS A WY ety ‘rroduag,

‘reqIT, ‘TElSINRg ‘0920207] ‘erpoduory ‘mery
‘eidotqy T ‘suljwOdLy ‘a1med[Y ‘winy ‘uws
-tusd}y : areques[F ‘([PUCIWQ) essLIQ

“Jeating ‘tqie(J ‘qRpUd «WIPUY : vipuy

ourdug sap1opos
-Aydowasvy snppydendiyy 'cg

ToyINqIe 4\ PUY (190N
UUNSOLISUOUL DUIOSON *§

juTqg woos
wOIPULsA0w DwuoArr 6o

vy ssvmny owwowlAg g

(=}

J1asqg swossny ouauovAg (15

qooY
1840p2woIp DWUOIDAET 07

¥ESL10
a1 papoves *939 ‘S180F

9I27 40670 PUT TIPTT TT ROWNqLaysIq

spadg  oN 'S

(pomuzuop) T ATAVI

(s991,L) prowsbsisppay ¢ DutivdF ¢ ‘1D $5 TVANYS



DIONTTS SNIC ‘tpsof
-uvyq snyvyy 'omeo

pusy angeed
‘qya0adiapun 48a10f
‘deeqs ‘o[uynq ‘afy3e0

qjuo1itopun 80103

1voq plts wetpay

£0gsnq
To puu spuols 3pun

(-ds snbv109i40) o181y

qimo1d19pmu 30310,

qiao1diapun js030f
‘1%0p Juiganq ‘1980
‘daags ‘3803 ‘o190
‘sssuguts sndodjnap

189 42410
wred

‘119t ‘vbnpooq
snyy “ds sndoT

SORYIING SNYDY
‘tpdofuvyg smumyy ‘()
ageus ‘texosl ‘predosy

89¢

ansineg

: ozaq:es[ ‘[uBuag 9me AN ‘DPUN] [trus],
‘(yndw0)] ‘melusy ‘[eauymagf) vesap
‘Ba3sRITqUIY ‘gropesg vAqpo[g “Yravfan
‘1q12q ‘1991 ‘gsapel] saqpuy : eipuy
'qe'9n 4V

‘us3sIgeq ‘ed1yy ‘ursiud)y : ezeqaes(y
(eduag 159\ ‘(andjequeg ‘rang ‘ynduvioy
‘aequoey[ ‘113aviog) wss11Q ‘vqseIvqElC
‘qsaperq wLqpe)| ‘grepel [sqormig
‘po1s{aD ‘Iq[IQ ‘qsapery wqpRY : BIPU]
pas{reqr, ‘saumny asy ‘sieeseisyg
‘sirauopuy ‘euiysy ‘swnIng : eloqmestT
‘(3ndeioy) usariQ ‘wijgenieguepy ‘sim
-801T)[ ‘MmeIsY ‘Spus(s] UTWIEPRY : BIPT]

N URT 119 : 0I8QMOS[T 'qEepelg
It)n ‘npey [1muy, ‘((saseusqoyy) weetig
‘vajgsucqeyy ‘c{vady ‘eryjuuiey : vIpcy

WYUTY 119 : QI0qMe8(T

‘[eduog s0A\ ‘npEy; [fmUy, ‘(10 g) westg
‘9qewVG Y ‘qsapwI] WAQPRY ‘e[EnY
'u¥ISTIV) ‘MEITY ‘qEOPBIJ WI{POY
'SPUTIST 19q0dTN\ pm'l tfnli:lpuv‘ 8 :u;puI

(1) wsszg
‘eIqERITqUY ‘qnpuq_ wugpay : sipug

. 8jueT 1g
: 019qMa[T “(and[rqureg ‘judwoy) RLLIE)
'3RpwJ vAqPUIE ‘sfviR@Iny : wipU]

BT 1IG : OI0GAGS[T NPT

(rmey, ‘(ag ‘yndesoy ‘mufasp ‘nSusieg
‘IBMSITBNE) BISIIQ ‘BI3YSBITOUIY ‘uxN
-BWITY ‘I8qIg ‘gTepwd wIYpUY : v1pTU]

A avsiyeg
‘tedoxy ‘SYUTT [IS : 6IIYAS[T ‘[edulg
124\ ‘(1ng ‘resseuasquyg) vesizQ
‘eYRvmIY Jesing ‘1eqrg : spuy

mseaer) ‘pus[sqy ‘WBMIE]

‘amsiyeg ‘[vda\r ‘smang : oeqAesSTT
*(tmg ‘jndvioy ‘mxslaep ‘ndasioq)
TOSII0 'FSOPTI BiqpEUIY ‘WUSSY : BIpUT

neqg

oj0pound109.4q DwwoAEr 51

20y wnot0joUD

wnotjojvun swwotphyr ‘8T

uojIngIEAL PUE [[30N
suopbusypam ssyrsydowang -

TOUMQIUA, PTT [[E3RN

stanyiny s$posAudviuIvy ‘9T

TTsurne N
vuabyurds syosAndowangy -

opideay, pue rees3s8ooy
stjofoans syosindowsevEy T

S[qey

Djnusw syosiudowIvEr g1

[[®30 N PWS TONITGIBAY
VIDINLINS SHDSAYTDIWIDEL *

ToIMQIBAY

Do1pUY SHUSAUd DIV 1T

(omidng)
1#U82750109 se0sAydVeVET 0T

sS110 ON

T PIPI093T *D18 ‘$JSOLT 0IOMOS[d PU® SIDTWT U TOMINGIIISIT se1edg ‘S
(panunuog) 1 TICVL

T "ON S3a¥Ig VYNAVY ILVLIG @ VSSNO 40 VNAV] $97



2492

© pUAISHY, ‘eIMEWEY],  UMSIYE ]

85818 ‘pusaZ MoN ‘Tedopy ‘visssuvrery
‘qna 1951 ‘Ieep Smt ‘nedup ‘BISINOPUT 'SV ISV ‘suig)
-3Itq ‘(ae[royg merpuy) ‘oROwT 121G ERENg CI[WISNY : eldgqaesty
stsurivbusq snovI0)H *(andpequues ‘pug ‘Indeso ‘msinsn
‘r8yo%! ‘desys ‘Sop ‘reavynan ‘rasvuvquyg) wssuQ TUTTMD N
‘ge03 ‘oregnq ‘8ygye)d ‘£33UDOD BYY 040 [|T ISOUITY : TIBUT vsowurdstq s1osAndvwev g
WewdA

‘somiddiyiqg ‘ea10)] ‘ueder ‘siseuopuy
‘gsOmI0.J ‘@YU 13§ ‘SwmIng : 010qalsTT
‘reBueg 3504\ ‘YEepIIJ 383y() ‘(toeiweD

1v0q PII& WRIPUT ‘yeasoutqnyg) ¥Es1I0) ‘“RIJYSTITIEIY
'STuLTUE SROUNg ‘gquysUIBY ‘IVYL ‘TIBSSY 'SDSIT caidng
‘toa0fun)q snvy 18YoTRNAY ‘SpPUE[S] URMEPTY : T;PUT SMIDIND JOIUFIVWLT °8

wo8ax [muenr() ‘edtyy 988 pus
qjnog ‘eprIofg 30 31td WIIINOG ‘BOUITIY
qIN0g PUT [TV ‘SI[BNSOY ¢ 635G
uoneofes ‘199p  ‘(emseusqnyg ‘1ng ‘qudeoy ‘zvglmoey
furjacq ‘Pjer  “‘geod ‘tpueqelvy ‘mefnes) iBuciog) essuQ . (1anseuc))
‘desys ‘oreang ‘ey1red ‘£13Un00 87 3840 [{€ 950WY : ¥DUT snydosost snnudoog *

-

conuwbly ‘eyow]
13§ : 0I0QALS[E  “npSy [tWeEl ‘(rug)

oj8Ng  ©SELIQ ‘WIYSEITYUV] ‘ENTIVAIVY : TIPU] wuTmnoy 239v) vuwmonodf ‘9
wmengery ‘pue(ivqy, ‘siseleir]y ‘etsaucpuy
‘e]Tv] 13Q ‘emIng : 039qads[I
‘reduog 1894\ ‘gRIpTI] IR ‘(Lmy)

WS510 'qsOpuJ LAYPTIT ‘I8QIT ‘messy TWOPDGITAY
snposopue DA ‘SPUT]S] JEQOIIN PUT UBWUPTY : eipU] t50on) vwwouodp g
weusatp

‘gomiddiIqg ‘e1sudelely ‘nede ‘visanopuy
‘gsomi0g ‘TOIY) 'vYUT] WS ‘geopsiiuvg

: 0390 M00] T *1edusg 989y ‘vpTN

srwad  prmel ‘mgls ‘(o0s8[vy ‘lemsoueszgy)

‘sozaaougqu usipuy ®56[3(0) ‘BI1qEBITYE]C "aq'rjt:zvx qo0)
‘anod ‘aecq plia weipw] ‘TILESBY ‘USIPTIJ [TYOTUNAV : ®DQ]  wnwIDUIPN)SY] Dlew Ay 'y
"meus

‘pusqeqy, ‘seuiddifiqg ‘uweycg
*gigefe(e]y ‘GIE0UOPU] 'TUIND 't=ing
‘geopriducy : 0I0qas[T ‘|vIuag asopy
‘(uopwoluNmMWod 18T0KIAJ) ‘uTqIeeley
‘qsopeag 3w ‘qelung ‘(2emsautanyyg)

(arodusg aeipuy) ‘gsspaQ ‘tngswsqri( ‘vynecIvy (outdng)
DITPNDILSSVLO Stuojy  ‘ytielun ‘aeqlg ‘gssprig wIYpuUY : wipo] esusuvan/ pwwshquuy °g
L4136 T'g)
Tl pap10e1 '230 ‘63K0Y] 010y 05} PUT BIPU] Tl BOIINGLIIeiJ ro1a3dg  'ON 'S

(ponugguop) °1 AIAYI

€8T (sy01,7) DIDWbYEDIP I ¢ DUDOY t | §3 TYANVS



99¢

0uo}s zopun
‘soqsuq WO ‘S15U0IDIDN QU [1S : 0I0QMIS[T  ‘TpuN
DININILIAL4 ‘DULLIIAIA fr=3r ‘(1ng ‘we{aep ‘[eaeyueq() qosIuy
51197 ‘9|10 ‘oluyng  TEEIQ ‘S{WY[ ‘wRejwmIvy ‘CoD : vIpu] winibopt vwwolquy g

meuiot g ‘pus(ieqy, ‘asals], ‘asodeduig

‘sau1dd:[1qd ‘esuins) moN ‘siseLe(v]y{

(youuoy snboydorydQ) ‘815270pUT ‘BI[RIISOY * 9I9YMOB[T

wqoa dary ‘(susostavy ‘1e8usg jse )\ ‘(1mmseusqngg) w80
§7UDID ) 20){UCTT PTUWT  ‘BpUS(S] I8qOJIN PUB UBMTIPTY : SIPAL [IOY wnjoapy DuwwoRiquy "1

L1116 70)
T papi09es ‘e ‘#jB0E 010042910 PUY TTPU] Ut UOI3NQI28IT gafoadg ‘ON 9

‘p3120dazl s3s0y pue UOINGLISIP
11943 gt ess13Q wozy pajodar 1ej os syoi3 jo sapdads ‘] 218V

FRIUNLUDS *3q31exs js0m(e 30 304109 L[3qSt(e MO0
s0130180d ‘uojgoelord [wslop mouzsw Q4 seyeld (pudng —
snRuDIny *pepunos 1mojuod o119350d

¢ go1jo0(oad {eszop opta pue yIogs gyta sajerd (smdng ‘7

z vae e *mofsys
10013 {01810 ! poysSumope [remsm wmnos ¢ ejqists
a0 10my ‘endoaar “jes-080[0 ‘SBOIBWTU sTOIERUNT  —

saprorosiydowaoy *doap 8040013 [UO14189  [VAO WMJNIS * B[QISIL
s[pivg sauo 13uy 'perdyiwos Ljosaeds ‘mej suwonmpund ‘T
STTVNAL
SNauINIuDs +**pedays-emmoo ofoeards ¢ BO[OI[OINEE PIIITOLS WIOF

5910013 [®01a190 ! xeamoo £[judis seda : uworgosfoad
Te0IU00 {noT;ia Sp[elgs [vaeps Jo Trdiemmx [sminul —

smAAuDLng = *[8A0
prednors spuards ! S9[OOIMeS [BAO IO} S9a0old
13180 ‘j8y  sede ! worgoe(ozd exi[-mnds [BOTmODd
WS ¥ MM epelgs [exeps Jo WSIBW [8WNTI '
Ee *pad8qs-BUXWOI 10 [BAO D6
-edrore o[dvayds ¢ 89[o1rd1as pe3udittore 10 [8AO £94001T
=1a100 ! airv] sworgsgound ¢ rvpudunr sppelygs [susoy —

[}

saptorrsaydvieaoy =R ‘ped BgS-vIOTIOD
eperds  !sud  SuiSmsamos  poys saacoxd [worATed
touy  suonsyodnd ! pedege-o[f0ly SPIOlYs [BUSDY T

SITVIN
snpegdadidigy snuag)

T "ON S3Mag VNAY,] aLV1g : VSSIIQ) 40. YNAV] 782



UNNIOIVUD WNILIOIDUD

tUDPIULOLD

Woosy wnpusdiow

o:voundsasq

sutpssny

wvwny

<

WNITI0IDUD WNt)0IVUD

$1LODW0LD

$UDst wnjpuLbivu

wropundiaslg

sutpssnyf

187

S92

vy

- *s8umz gnogia Arensn &397 ¢ swoygeyound
o310] 416} qIIA So¥pIME [IWOF ! ONI[ qouy wWminazed(
*paSum Lqrensn 5857 ¢ esofnx
L13uenbayy edvims [WUOS ¢ proj pejwetmuSajur paster
Alol18u 8 £q pepuncaus ‘pederqs , 4, 9sompe wminozedo
: *siuta ga
5o :doop s2a0018 1®otazes ¢ smopwgound eFie] 0]
T34 mugnoe ¢ Lpore3sod passsadep eqgoad mnmoazadp
‘88Tz 4noTya 3o yyra 88e] ¢ Mo[TEYSE
J80Wf8 5310018 reorazed ! smoyejound o318y A0]
Q31a wminos ¢ Lpaowegsod pessaidep epgoad umynozedg

‘$0UBIPUL £2210015 80100 ! maj smoryejoTnd ¢ L[I01309
-sodotpeta pagseadep jou ‘reso ejeBuoje wrnymoedQ
9oTysIp 9240018 (814330 ¢ oav] sTOY
-wpound ! L1z019ys0dotpem pessedap ‘opia wmnpnozed
9%Q AT Suste) : snoyeurnu
smopwound ¢ Bupmq Lpounsip ergoad wmmymozedp

‘pedmuyg AT 8nsity
* 0] suotywovmd ¢ SmBrug L13gdys opgord mnmozed

***  *juesexd sp[olqs [9nTqLS : e1uSuo(o BP[O}YSs [URTPY

"' 'juesqe SPIBIYs [9UUGUS | polq 5POIYS [UBTPY

STTVNEL

‘401185 6940025 yUUIAI00
! vmaed Burqowor 30T 040018 uwipomarmsed  9gq8roags
Ep[01g8 [SUEPE * B[VUVDPT JO SIXT 27} UO Ip[oxqs Teuogng

*deap ﬂ.\OOlS womaoa cwaied
Bu1gowe1 eaocsd usipewolessod | peaind EploIYE [VUEpY
! 5P[OIYB [BUTPE JO E[TV 03 I0[IXP SP[OjYs [UUUUG
*s3up1 gnogyia
8801 * quesoad wwaed ! ao1eys 20 deop 5940028 [vO14300
‘ w0} suonwioTUNd ‘9WBQY 0 33078 8910038 (w0ye
‘57u0f ogg Jeou
83up2 oyjqas Qs 6307 ! Juotqe vmued ! desp 6040018
1824300 ¢ 0]qeiana sRojiesound ¢ Suo| maco2d [uviojey
oon ‘podegs
-swmwod ,9yeid avpuoralds : jounsipu; saaco1d uwipom
-red pus uepew ! snolemuu ‘[FEE HUOIYTIOTNT

*Isa0 23¢3uoto swyryd 2cjmoeaids ¢ doop 8040028
ueipomawied pus uwepdm : mo; ‘ofiv] euwolvidung

(e91,1) apwbyenyagg : pussooy

‘€

99 TVANYS



1414

ey
AJ snsis; ! 9j210s1p sucuepund ! Juof sosocc:d (ranjuey —
oo ‘padmny AT snsawy

tavny
! a0] smoysjound !3uasqu 10 330WS 6310033 1eajery g
¥ *=+ +uasord sprotgs [ravqns | 9yciuopo spiatgs [eacpy  —

5 = *JU2squ 5pIOIGS [EQWQNS * prOIq SPIeIgs jeuspy  °T
STV
BIWO[BAE] SNTD)
‘ov9e8 [uu
-I10jutsIul 498 080D : aS1v( ¢ juomIes jo ands JraiTaA

tLqropews paiungis ¢ tumotudas udied jo nds [eseq
-0s10p ‘ doop pU® ENOITHT WNINAE Jo swonedung —

DIDIULIINY

vsourdsig 1 ‘008
[eoadjuitajul podeds {jas ! j[ums ¢ juomdas jo inds
[e1300a * S(Jumlotng raenyIs ¢ juomIes {edyed jo ands

[UBRQOSIOp ! MO[[BYS DAT A0] WNJNOE Jo STOMEIdURJ ‘B

¢ 10 %
qmnu pus aoxsu idied Jo ewos [smnTILnTI
* morjoofoad (rslop jucyy ‘3r0USs gita 1vmantdqus oju(d
1emotaids * aofquny  ‘[jsws ‘snolomunu suoiridound
! A0]1BYS WOISTIIND Jo0unsod ‘[[UWE 6340018 [BIIAIO)) —

stanjan)

*} Jogmnu puv
proaq tdred jo owjos [vasnuiwijur ¢ woyosfoad [vsiop
POpUNXI Gita 1vjnaatoqns 0yv(d 19)noends ¢ deep ‘abav|
‘suordtunu  ssof suwonwidand ! Spio1e350d Jurdioatp
pus £piouauv Sugﬁsa.\uoa ‘doop 8040025 (ULOLAIOD

st12/oans

-

.ns -znds
[vsI0p P2130301901 90URED QA ¢ jusmses (ed{vg —
*andy [esICp [[8WB Gita ¢ juowdes tedizg ‘D
13048
ands  "jwmesead jr ‘aud: gmogyms L[remsn ¢ juomSas
tedred ¢ projlop Apvora goum wninpdes jo e[gozg —
*ruds Juop
P2I0402991 [enIdUi|esTaosIop diegs gim ¢ juomTes
[edred * pioy[ap 4peoiq irtvosn wuniides jo ejgoag ‘g

tuojbuspom

vaabsurds e *7uds pajutod Fuof s I ®x00 ¢ ands senusiiy
usipam ita g juemsas (edjed jo midiem yeseqosiop
t3uof se peoiq v saWP g L[[esa0p 1[ojided sisEg —
*1nds panoa gila T ¥xo0

* audy griogyrn ¢ guowds [vdivd jo wifasw [eseqosiop
* Juof sv peoiq sv sol) ¢'7 L|lusiop ynyided ssug vy

vopuy

1 ‘ON S3IIIS YNAV,] 2L1VLG ¢ VSSIHQO 40 VNAV] 082



Dynusul

S

DLPIUIS

prous 48

FAnam

syafoams

1uorfut @R

1112550

Datput

6L

£9¢

soe 'mdﬂ
diege v gyta g quam2as (udied jo widzem (vevqonmap

*1nds paounpe1
s gy g juomdes [edied jo mrdiem [EEBQOIITBA
suammoxd 10ds [23UIA qiia g juewmes 1edred
h -peonpe: 1ude (813004 T3la ¢ juamdan 1edieg

*8aor ueq) 19pv01q
sou g juemSes (eded ‘peozq jom L[[vnem 03Tal[sg

‘Snot

uwgy 1apsolq § juam3as redred  ‘pso1q 30Td[[Eg
SATVNIL

*081vy ¢ juomdas jo 1nds

813004 * .((mpetiz p&nmgs ¢ quemSas [edied jo nds
{esgqosiop ‘388 980> ‘LIefjvej owes [vUINTIRITL
:deep pus fmolemuu goorjryound ‘9jea0 WNIWOG

*{1vms ¢ yuemBoa jo 3uds
[£9u0a * L[[8TI0ITL parensls £ suomSos (edied jo 2uds
1980q0830P ¢ peotds [[9a 'I10pUTO[8 09198 [VUIOITITLIjTY
+ morjeqe pus mo} suopeiowwd ‘ojsmore m@nINdG

04Q
10 1Mo} IQWNT PRY LONTT wdied jo owmjes [vuiey
-niway | eIvusgoeny uo ginds (wimea podumouoczd
< [{vms suopreeund [wns * ao[(eqs 5040013 [woIv]

. *), J9qUE@UT pus peoIq 1dred j0 owjos (8T}

-ureljuf ¢ WeIUegood3 wo snds [wWITOA L1wuomipna
! of10p suopwpund [wuos : Juog 8040038 (W]

Lo *ruds {esI0p F0UIIBIP QUM € 1uomdes yedied
-qnds [esI0p 30WNISIP jnOYYIA § juomSes [udieg

*s50001d Pe}39A402301 JROYNA § quawmles
1edied jo a(Suv [vusmiozersod [waiop ande [us10p ¥
gia L[pvuse g yuemBes jedied * pedoesep([} edsuelieg

*es9003d PIPINACIII B R UL pooupoad g juem3ae
tedied jo 9Sue [smicimiozejsod |veIop tands yss0p
jnogyias ¢ juemxdes [edjed ¢ pumox 'proiq 03UWII[EY

‘snoaptanu suopysjound ! perutod
ourndsos ! proiq 8w SUO[ U SOWI} [ 03 0'F TANITIE
: Juop 5w peoaq s¥ som1} G'T L[{eE0p 1nyideo sised

"N -a0j L1094 suorjriound * popuncd
oupndwos ¢ peoaq 59 Hmo[ su Bomy L[ 03 G WNI0IE
*Juoy se psolq sv veml g L{[eeop yupduo  sisegd

(23 ) DIDWIONSDPJY ¢ DUIDOF P IO 12 TYANYS



29¢

¥ *ruds judsnrmod
qua g juam3os [edjed jo widism swminixs [est0g —

vmuw *> *pumo: g juewSos yedied jo widiv [vmamxo (80 g
€ ‘ruds pejvSuore L17%0a5 smomyim AT ¥XC) —
vaalrurds -ands peyeduo(e A13ea1s o[3urs « gym AT ¥XCD G
< *popanRol ‘
¢ swmias redped ‘peorq  gqom  L[rvosn edwel[vg —
1 s *zonoe(ozd 20 ands
s oy} podoasp f juemSes eded ‘pwaiq eouaties ‘T
STV

sijes{qdemasy snusH)

209D) v *made payutod s70qs 9WO YA T wX00 ! P
-w0tnd {jexxwds ! 1010 WAL0Iq YjIM BjRBION! WRIBIS —
tsoom) - ‘zrude penbequs oms gt T €00 ¢ peywound
L1arTop 100100 WOR1d olMem HRu Wm0 WNING —
STTVINTS
9099; . 1nds porgiod

4048 ouUO Wila ] w02 :euy suomedund ® zmojes
poi-3211q ©] 20[00-MO[[o Qi ewWOT]  WDIRIG =

tsoom *sxods jenbeqns oms gita Y ewxsd | 381wy swoly
-s1ound ! mods puw sod1278 TM02Q Gjla S1EWIO MNINDG —
STV

smmonody SNUIL)

wWNLDUIDN;S ’ ¥
emorsod{q 'sinds fenbeqns Ino)s o1 Ym T €xO) —

wnsvotus *g/g smojsodiq
*pautod pue 108uo| ewmo (ewmxe ‘juulq puse
jnois suo reaisjur ‘sauds [vnDeUn omM3 T4 I WXO) °§

g ++« °I1I pue® I 0¥x00 uo ande oXi{-e8piz Jue([es peolgy ~—
uinjoaray *III pue I 6¥x0d uo inds zeruiumerr; moueN ‘%
7 *§/% 20 g/g emoysodLq

* 2uds ox11 e9pu 20 Jeiuelly qIM AT-I] 0¥X00 ¢ sr0de
Suol pue jl0qs §joq YA I ©XOD | ITWIO WUIDIE —
*glg emoysod £
* ruds ox1] oSpwx qusiies peniq € qIa Yo®W AI-IT 0¥I00
‘wnds qeg ‘ui0us omq Qjia ] wXod ! %j€TION] WNjuOg T

STTVNIL

esuaurap(

1 ‘ON S2I¥AG VNNV ZLVLG t VSSTU() 40 VNAVY 8Lt



WNLLDUIPNISI)

wnjo19y

osuauvav!

wnavItUL

qooY] smypydandsny

satammy snpydooq
ooy 40IaoVNLIT

22[NYOG DUOSONT

L

0 DR QU

qo03[ vuooRT

Ll

192

one *p/p oTOIsOdL * Uy ‘ofavep 53S0 ¢ ands punor peoaq
qits "oEd JIT put IT 0wx0d ' jussexd adi:1s miojio[Y)
{ MOLTUAMTIIO TA0Iq ITP 14 [EIAO][PL Wnjnog

oo 0 ‘gle
emesod{q :gomysipuy sfo :ande s[pdmerz} 2078
qija Y083 II PUY I] 09X00 *3uasqu ed[ajs TWIONOLY]
¢ gods. paanojoo a[ed X[s Q4 UM0Q desp mminog

*${% 20 8/3 emojsodiy ¢ 9oTmI3eIp 4s0TIIR
sose ‘znds pumor 10 avniueiy il UYMW IIT—II
oEx0y ! T ex0> mo sinds yenbaun omj * eqemI0 WNINOg

. ‘g stmogsod 1 ¢ 40UNBIPUY Eake
tande qup peOIq ¥ T§ja Uowe AT—II 9EX0D ! ¥X0D

wo exnda renbe-qus 38y 330g8 omy ! ejvUow] wWMINDG

s o 3§ *H/§ 10 g/g emoysodiq ¢ quesqe
10 quesaad odrais wIojope ¢ aondaxr Lyyemsn smony
-epund ! [[vms sands [ex00 : jmosqu 8240033 [emidauyg
‘g/g omoysodsy ¢ qudsead ediiys mio)
1210 : 2efndouy ‘9s2v00 suolelonnd ¢ T ©X0d wo sinds
M08 oAy ® EnonTnInod puv jnasaid s0acod eaidivyg

STTVIN

smmof|quy; SNUAD

ns81a() wodf 5391 fo s3r0ads 3Y) 07 fia Yy

*yteroad T o(d133v [edjwd o murd
[e3usa euoiopjres ! podopasep (oM cacoad [sum pav
suoo3so} ! padegetmmod Jo  rwmniuvui-qne efoendg

et UIEqQE T amuc'[cdl.\:{l uo e3t]d [TI)TVA EN0IDJ1966
: 319106Q0 20 9115} 240028 pug suooIse} ' [wA0 odvaldg

wes “R10930 TV
129191 qontd AT TX0D. ! 618X UI JUOSQT PP[AIYE [EUUIA

*[vanbeqns 6UX0D ! {eW UL 9 EP[AIYS [SIWOA

“opom g
¥ spleIgs {enuas ! ojvmion; i[jonsu mognos ! quosord
soduejies [welvy 'S{rusiop [vmofuxoy 1 midud-sievE
' . e orenz ut 9
1mosed uwoga ‘Ep]iags [nuIA ;'ommb wnjnos ¢ quosqu
saomep(es [wojvy ‘S{[ustop v{ndnwmoox I{n3idud-sisud
*TeyIqio-ntow pus jey L[yunsn 5346 : 03UUI0

A|[onsn  TANNDS ! S[mT W 1T0EQU EP{OIYS [BIIWOA
- *[v3qic pue feoirogds sode

¢ 9jvmzomy S[(onsn ! ofumx ut jwerozd SpEINS (VWA

(e.yo;‘p) powelysppafyr ¢ DUDIE 1 (0 73 TYANYS

‘P



09¢

g ‘sd[ed pwoiq y1cqgs qi1a 31008 manytdey —
¥ *sdied soxea Suoy gira Juop mnmyrdey g
g0} styosAydowanyy ‘PYlq 30:aT 1 9x00 ¢ T 19)TBYD

=013 U0 10ds Poj10401322 [wS10D af-epErq | II O[ON8
{edjod wo oomates [esaim] qm ‘jlogqs wmimyide) —

UTB@NoN vwwouody *PYIq £(1vnsn T 8x0)
! 1 10908Q201% 0o qmesqe inds petIas01gal estop ! II
e[orae [eded uo eamatus [wisye( ou ‘3uof mnnyide) °g

g i quscaxd sady —
4 ‘yuesqu 8904y ‘T

0591 () wosf 8911 fo DauIb 2y7 0) Aoy

'sa1dads o1 sy jo sydwdu 3y3 woiy
sniA i:ma; "'ogﬂnqnoxh'acq UTawnn  dyi paie[ost (9y6]) A0QO1D) sjeunue
01 SISEISIP JO' 103994 pue 1sad se pasiuBodsx st sapoads syy : Sys0WYf

*(sy100146ru endaT) 1Ry
urlpy] jo {poq pue 123 wWoyy ‘T96T'Nx"GT ‘sqdwiu 9 : pouswnzs 10U T
*L9% : (3) 9 ‘vtboj0smoF ‘lena3sS00 ] puw J0sioy : 19005t wniputlivus owwohgr 3961
06T : (1) 6% “nsva0. * [ ‘{vun3edoo]] puw J081TY] : WUDSL 1UnObi0N DIWOIORLT  "CO6T
"LOE : 0€ “SmIY woIpUT "99)T ‘JuITqg 1ovrsy wnsdAbop vItuoloAr  'gg6T
JTyS esst mmeaidism smmole.\'u 01

920} smmoledy ‘S snusg)

"ESSIIQ WAl SWi3 351T 33 103 213y psi0dal st o1 plesdydemoey
SIL SN (J4Y JO I311aCo se uaouy osfe st sa1oads sy -uew Suipnpur
S[EWEW JUsSWOpP pue plim Suiznisesed Yo uowwod € SLI] ¢ sysvway

TR0 PILA\ UPIPU] JO SUI0I8 WO Y61 T ST OT ¢ ponswvzs orsasnT
'8L9 = (¥) 6% “115040d [ “1 39 ‘oprdusy, : stanpang syoshydomonyy "€96T
"095 : OF "SHIT uvtons o9y ‘Faegs : Stnpang syvshydowuanyy ‘8%5T

01% : (S®1g *arun adpraqms))
g 3d ‘voptopozr ubuory-syrr ‘TolmqIeyy  pue [repnyr swunpany syvsAydvisorr  ‘gIgT

T0lINqIe\\ pue [[BNDYN SLnang sisiqdewmaey ‘6

(6961 1104 pue yeyg ¢ 6967 ‘qeys pue semepur()
$3103ds slg3 woly paIE[ost aism Jueluen), pue  efueyq, ‘zte SIsnilaoqie
AU OAMJ, csmata 4N {130 03 psszodaa os[e st saads yomn suy], “epuf
Ul S[ewWmWEWw pliM pue dusswop jo ayscaed e St pipowssapuy ‘g ¢ sysoway

T 'ON sardag vNav,J ILvig : VSSIIQ) 30 VYNV .' 9T



6S¢

-330(] BUT{Itg JO SUIOIB PUT TIT WO TETMALL 18 QL F £L PUT

Ja81] jO ITI woly ‘goRT 1AL ‘qdwdu | CE & 81 ‘0Pt pauwIwBEa (DINIT

*ge8 : (¢) 6F “ISDLUL 'L -oprduay, prs [PeIysfo0] : TIrTULIIIUL sypshiydvwary  *€9GL

*gCg : 0F ST UUDHT 02T ‘Jraeqg : pIrewaguL 1% Dsoutdstg syoshydowsoy  'S36T
-goF : (ssag ratun 2&ququreD) § 9d popropozy

«2buoJy-s¥oL] ‘003INQIBAY POT T[CHNN @ DDLU 184 vsoutdsrq syosAydvwaty  C16T
‘69

:  ‘Bbojonssvind ‘I{SRON PUT UOSINGIBAL ODDFuMIFIUL “ITs rsowrdstq syoshydowsry  *GOST

JITHNN PUT TOMNQIRA\ BIPIMIA}T! siesiydsmasy '8

'pa:msn:md os[t 33T S9J0ANO95UlL pUB S'.IUSPOJ AHEUOI_SSBDDO
put S[CWIUE IOATUIED 3T sa100ds SI3 JO §3SOT WOWWOD 3YJ, : syspudy
‘paey JO Apoq WOl ‘ZLETMIACT ‘& §€ 18 PT ¢ pautuinz (DML
"+gTOT * (C) 96 **715D40g ° ‘19138800 : ?%Pi‘! syosfiydowery  "0L61
*$Og : OF ST UPIDNT 29y ‘JLINMS : DIIPUL AW 4yopaq sywshydowary  "BoGT
*10F : (ssazg "atnp) eFpraqued) € id
‘DaproDoz] “4bUOJY-SYPLT ‘BOMNQIEYY PUT [[TNOX : DAPUl IR wyovs syposhydowsry  CT0T
g0b : € ‘ALOINSDAD T ‘UOIMCIVA\ DILDU! “ITA $7/5DI) syoshydowsn)y ‘0161

uouInqIe\ BIIpm sissAgdemasy )

*s{ewrure:
ul SSSNI}A Qa1 °q Sumimsury 10) s1qisuodsa st saroads 9] : syspwdy
*(r14b3y1 DsayuDg) QMO 13817 jo Apoq pue ita WOy
‘786T"mAp7 ‘sydwhu 17 ‘3 367 ' P1 PUT (yofmmw snopyungr) 3397 Suryaeg
30 swo8 pue e[IXe WOy ‘7 ETMALT ‘§ 801 P PL ¢ paunuDz IPHAIRIT
*881T ! 7§ ‘*y1svang °f ‘opidwy, puv tewnisdooyy : sourdsiq sypsAydowerr  "0901
‘GGG ¢ OF “TMIT wpspuy 97y ‘Jueqg : vsousdsig sypshiydowiITiT BT
T$C : QT "4 1002 *905 "Wy ‘wuswne’; prourdsyy sipshAydrwao[r " LGST
guewnaN esounldsiq syyesdigdemael °9

Yooy sieskqdemazy ‘4 SNUIO

*sa19ads S1y3 WO3j sTUlA (I3 Pa1E|os! ($961) o®y ‘uew Suipn{oUl s[eWIWTW
Pl4 pue dI3SAWOP WOl epu] Ul pai1odas APDIYD S1 snjounp 'q ¢ eyL0WIY

‘100 P[M UEBIPU] JO su1018 woly ‘b 61 VLT (8 P T * pauswnza (D]

363 0F "'SMJT umpul 29y ‘JIIRYS : £7)04nD L0puATDULIT  BTAOT

‘egg ¢ (o) € "TON WS usLL-0puUs4 "8 t37F ‘onidng snjpuny L0juadvwisIT  CLAGY
outdng smjeane J0JUIIEWIIT G

o0} Jojuddumiag ¢ SnuIn

cLT (ey01,p) mipuhaysnps g ¢ punndy ¢ )0 12 TYARVS



86¢

*esS1IQ0) Ul Bowwod A1aa
st sordads ayJ ‘doays put 3nued 01 sisowsejdeue ‘19A9} I3iem pal Suisnes
s[cwiue p[lm put 2lS3WOP Y3 JO Isour $}IENE sa12ads SWYL ! eyspway

‘pazy] Jo Apoq WOy ‘7 ETMACT (5 ST P T * pouwnza (oL IT
'L0%
: (se01g *s1u7 e8prqmsQ) ¢ 3d ‘DIPrOPOZT 4buoNY-siparg ‘angpy : smydosonu snppudoog ‘0961
08¢ : gz “PIIY ‘304] * [ "up ‘PlIgoIIS : smydoLoti snpydoog  ‘§%6T
“FOL: 1T “JON 198 ‘ue4Z-019ua 4 *208 "HI¥ ‘topieene) vdososu syosAydowsvy  ‘L88T

(rutnssue)) sajdossim snjigdoog ‘4

sominy) snpgdoog  °7 SNUAD

+sa53SIP SWOS JO 101234 3[qissod e se
satoads 3yy papiodar os(e (gEAT) J13ByS 'sisowse(dene pue sisowse(doid
sjiwsuell YOI SIYl Jeyl pauohusw (7¢61) ©ciuod pue uews3(t1y -ssead
woly (9161) 3@ Aq essLQ woiy paiodal isig sem sadads Y] ¢ eysvway
*(s11s001un $04200UIYY)
sosoooulqy uelpuj jo uoidal Yosu woij ‘78I XISl ‘91 pue (sn«nob sog)
mon) jo depmep woly ‘6L6TVLI ‘8 501 ‘P P6 ¢ (snypysraonfosos sng) 18O(
P\ GeIpuj jo sutod woxy ‘pETLY ‘6 §T P P9S * paurwoza (UMDY
086 ¢ 0F “SmIY YOIpUT Y qavag : wntsouspnysa) DwwORIQUY  ST6T
: *160 ¢ (sEeag "mu)
aﬁppqmeg) 4 ")d ‘vap_wpoz[ 'Jﬁuon-me ‘gosaiqoy ! unADuULpNISI) mumo/llqw.y el
083 * (1) Q1 ‘“ise0ampy R4P ‘QOOY 1unDULINISI} DWWOAIQUY  FFET

YooY mausaIpniss) smmoA(q@y ‘¢

‘esS1IQ) WOIJ 3w} 1517
syl .10} 3194 pSplODSJ st SO!D?dS ¥ou Siq], 'slemmem Plta S}IDBJJB A[U‘!BU.I
3] 1911380 3SESSIP B ST mmodm; gonw 1lou st SOI_DDdS aqQL : sy4oway

“(puanfiy puanf g) qnd eusdy jo 4poq woly ‘¢l6TI9T ‘sydmdug ‘§ 8¢

‘9 POT puE (sssuadvo pioaupay) 98 3O 4poq woip ‘7LETMIACT ‘sqdmin g

‘9T * (pmwpnoosspio ssupjy) THOSTEJ TEIPU[ JO SQUI Y3 JO SI[EIS 3@ qiesu
-13pun w@oly ‘69gT°Macg ‘sydmiug ‘5 &y ‘P P91 ' pauswoxa (DUAD]T
‘584 ¢ (Q) 19 "Wy 1208 9 ‘uuy “io 2 1eeagsSoory ¢ (outdng) ssusnvav( vwwoflquey  *S96T
635 - (1) € “7ON 19§ ‘qus4L-0j9u4 ‘208 WIF ‘omidng stsusupavt snpoydondiyy  L6ST

(0.4

(omidng) asumansaB{ smmoi[qmy ‘T

*ESSIIO) WO3} IWI3 3515 Y3 10§ 313Y psizodas
st so1pads 9] ‘}OJWOISIP [39) paydee ji ‘SPITII[ pPUE SIHEUS adxey a1
sysoy 1ng 303dse O1WOUOD3 WoOl} SNOWSS Jou st sowads SIY] ¢ sysvwoy

1 "ON $sinNIg vNOV] ALYLS : vssiyQ 40 YNAOVS LT



15¢

*(vyuupy snbvydorydp) ©1qoD Sury jo 4poq wolj
‘1861°A1¢T ‘sydwdin ¢ ‘3 ¢ ‘P PgC put (suaosravy snuvay () JojtuoW pur]
3O Apoq put NO9U W01} ‘ZQAT HIA'TT ‘3 8€CC'P PTT : pauntunze UAU]T
*gGE : O “SMJY WDIPUT 03y 'JIABYS : wMUAIY vucuoAQuiF  *SE61
*6T5-91C * (85918
‘atun eSpuqme)) § 'id ‘DIPOPorT “2OuOIT-SYI], ‘TOSUIQOY : WmI0A8Y vutuofijquiF  *g561
°08% : (T) 0T "“yosebImVN WOLF ‘GOON Wnjon19t DUUORIQUF  “FEST

YooY mojospRy smmosi[quy I
Qo0 smmoi[quy ‘] SNUID

avaraox] Apuwey
INNOJDV JLLVAWIALSAS

c ~ennoTy) ‘e1pul Jo 494Ing e
-150{00Z jO UONIS[[0D) 182130]007 [TUOITN Y3 Ul pANsodap;st paIpmIs A[1Uas
-21d feuraaely (] 9]QEL) ©IdWSB g Uy g7 3T SPUTIS TSSO WOIJ UMOTY 1BJ OS
$2103ds JO J5quINu [8303 SY3 SNYJ °2ITIS 9YI 03 MIU T suingung syvsiydowsnyy
PUt sswsuvanl ‘p ‘wnjonpy vwwofijqup s ¢ Yo jo sa10ads ()7 suUiLauod
[ei3eiew juasaad ayy  *sordads 210w g paazodal (6261) “n 32 InTY put (9761)
97 ‘(€161) avpnoSaip put Jedeuvivg I21T]  "tRUL ¢ Idpun sadads ¢
panodaz oym (g761) J1aeyS AQ POIPNIS 1s1g seav TSSO JO Tunrty yO1 Y]

*UOITOYIIUIP! ASTd 305 s3109ds put tIaua3 Yyl 03 423 T Osjr put
P3P30931 YOIy WOIj SISOY PUT UOLINQLISIP IR Sumid TssuO woay paxodas
ley os s31oads Ol 3Y3 [[T JO 3SI| B SOPN[DUL OS[T 3] °YydiTISAI AITULIALRA U
9ouedgiudls 38915 STY YOIy [TISTW PIUOLUSW 3A0QT 3yl jo Apmis 3yl yna
S[CIp uouNquUIUOD 3udsoad Y] POIOU Al SISOy put $9193ds JO sPI0dA
M3U 03 pIjT[Ra suppnmasqo Sunsaiaur swos ‘iaded 1uvsaid dy3 jo sioyant
Yinoj pue puys ays 4q ‘esspQ ‘acmssucqnyg ‘jaed [eo180]01g utueyuTpUEN
ul s[ewlue-00z WO} PIO3[|0> sudwdads o1 Y3 y3nosys 3ulod Ipiym

' NOLLONAO¥INI

“nmsaunqnyg ‘abagjop fivuisagaq wessip ‘fibojoyvyg fo puawpivda@
OAfavVHOY ‘N "] ANV OVvy 1V
anv
oymoppy ‘oipur Jo faning poobojooz
ag "M ‘S ANV IVANYG 'Y Y

(SYII1) VIVINOLLSYLIAN : VNIIVOV
1861 ‘L8T-ELT  1'Md 'I'ON .
SAIYIS VNNV 2LVLS : VSSIN0 40 YNNIV KOUd QILNIYdTY



95¢

‘g dd (oL61) PH IS saqey
- sjelomem plim Jo sasesstp  smoudyyul  (0L61) IS YN W SIS
. 8ES [ 6F 905 ISIH ION
dpquiog 'f "sdsuTisut pajoid om3-1351] ur saiqry (0961) ¥ ‘noung
) $IONIYIATY

‘1591 Apoguiue juadsaionjg Aq saiqey Jo uoneunly
-109 10) ‘lnesey] ‘eIPU] JO IUSWUIIAOD AININSU] [OIIEIY [oaua)
‘1010031(] pue sanoey Suiptaoid 3oy uvssLQ  4AOWO uonealasto)
eJI7 PIim pue ‘lassunqnyg ‘Alpueqsny [LWIUY PUB 3JUNS lanu
-11239A JO Ajmotg ‘upag 01 uaaAls 2iv siuawWaipajaouyde ang
SLNIWIOATTMONNDY

- ' : YOL6Y 'seyiS) wipul W
SNUIA  SJIQTI JO SIPLILD  UAOUY Ayl AT sospoduow st uoladjul o
aoInos ajqissod oyl 2q Avw LIARS,, JO YITAP Y1 0 jouxd 1gduao]
© 2INSOjoUa 2yl 2PISUl ISOOSUOW PUIP T JO dduasasd Y ‘JAIMOH
'suol| ul asvasip Iy Jo LSojorwapida Ay 0L 0] Suleg  sem
it ‘oudy C[ewiue Jo puiy Auv ul $diqEl pauMJUOD JO ISTO a13us
€ 10U SEAY 23y ‘0961 ul ooz Iy jo uondasul o) UG
A -m ST ‘onbiuyn?y Apogquur 1UAdS
<azon|d £q saiqry Joj sanisod aq O porsodar sem pur qnesey 01
1008 $EAL OSTO 1S11) 9Y1 WOIj POI0d[ed [RLNRW UITIq QYL SUONIAS
paulels YoE|q [TAOIS JY1 Ul SUOINAU Ayl Ul PAINAP  3JIA £21p0g
goisnpaur  olwsejdoiAdTnu]  USISON[MES  pur vigeydourinau  's2140
—ogdwA] yum Buiyno Jvjnoseanad pplw ‘spiduluaw aaneinddns-uou
Pl Pa|uIAll ST DY) Y [j¥ WOIJ PIIIAOD sndwyuooddiy puv
‘mniga1as Jo uontuiwexs |raidojoyindolsiy  'saipoq ufoN wol)
2(qeysInuIISIpUl  SUOINAU  AY1 Ul SIIPOQ  uolsn{Iul snnsejdorhaniul
o1jigdoutsos pajraasl sndwrooddiy woid) poyIawu S JIAAG [ia pAUulms
figotus  uoissardwy ‘sasTo 23JY) JO 1IN0 (ISWI ISIY) dUO WOl

' ..., .o ... NOISSNOSIa

'opts duo uo Futh] pue I8
01 2jqeun ‘ondolour A212|dwod St [RWIUE Yl 'YITIP S$) 01 Jold
‘ssauq[l Jo pomed ainud st Supnp  Sulvol 10U FTM  [RWIUR  STY)
‘sjpmwiue oAl Jayio oy ayijup cjood otem  Aidwa ue owl udjn)
peqy [eanue oYy ‘ned Apraisun 511 01 Ing ISNOY Iyl Ipisul gulof
10U SEM DUE PIGINISIP UaUa SIWN e Sul[M0Jd  sem 1] ‘Aaedoad
J(em 01 2[qQeun pue sqwip puly Ayl GuiBvip sem |ewiue Iyl yons
S® S)00[19) PpUIY JO Buljyonuy pur siayzenb  puiy jo duikems pue
SwBfes o) possaford ssauyeom SIY] CSWE| SEM [RWIUE A0 1nsad
v sv s1011enb puig 01 papumixe yolym SQWI[ pulg Jamo| JO SsauNuIM
sem 219y] A[[EnIU]  ‘ssauyals Jo sAep ¢ Jou pRIp put (0861 UL
qigz uo sufis onAjuied paisojiunw jRwive syl syjuow 9 pue 11vak
g inoqr psde  Yueyeling,, uolf wIOg 00Z B INOQER SEAM SHIL

€ :astd

15¢ SNOIT NI S3gvY



§S5¢

‘yieap sit 01 sond padnou aiam sudlS UOIA  'SISMITDD puly
cQ) jo ssauxyeam o1 anp £|quqoid jjtw e uo Bulued| [CUOISEII0 Ylim
S1UdWIACW  P310IIISa FulAY Stm 1 ‘19AIMOH  -13d3dy oyl jo [jed
syl 01 Bulpuodsal sem ng snBuol 2yl JO uoisniiold [vtiied pue
szntatounfuod pry jewiue oY) ‘Yirsp sy 01 Joixd Aep ¥ "uoouldyye
ag) Ut OBYl UOOU3IO0) 2yl ul pasunoucid 3row 3uom Sudis ssay)
Jissit 01 saunful Aut’ Sulsntd InOYNM  A[SAISS3dxd Fulivol Ssem ]
‘sjuswssow Juidwnf seinoad pue med Y1 2a0qe asnl squij 310
3yl Jo suo jo uonded 19am0| syl Y131 Yiia Bulploy 3! InOIAEYSY
jensnun Juimoys seam pue eixsioue (viued PeY [ewiue ayl ([T
-u] ‘0861 Yode 1s] uo paip pue siwnigqag Gi19g uo sudis eswl)d
PaNQIYXa |TWiue S1Y) C 1AES,, Ju 1S1Ydnep 3yl JRuQe St SIY L

7 asr)
§pUnoOMm
psivizow] prY SRBUO) pUR SdI] 1240] 2Y] "USYOIQ M3a SIUIUTD Yy ([
pLe J[qQIpunWw lsaeo] Yl JO 2JIKIdLI) PULUdWOS SEA 313Y) ‘A:Q012DU
1v  Jadody ryy 1o R Ryl 01 pLuLUSal L) PRI} [Lwiue 2Y) s33uls
12irp Ul snrue) jo uosniodd jenid Yum ASsnjoxd Junlealjis sew
[TIIUT TYL TLIULG PUR SSD[ISAL CBULIEOJ A[[ENSAUN sEm )] 1310Mm
TUIUIIP  U2AD  P3UUOIS  PRY 11 CYIESP §1 2J0yaQ 1Ny j33Y 31 pad)
[FIIOU S11 Pasnial ShY J01ra SUINTT sia |UWIUe 343 Ajjuniug
2203) Ysaw YUI[ WIYYD Oyl wody Avmt 3uiLunl pue progju
4200 2Jam  3INSO[IUD  FUMHOIPT 3yl JO SUOY 3yl [EWIUB syl Jo
siulwaAOW ]UQ!O!A Sl{l _;0 o;n‘.:o:g 'L[]DD] DU!UL'J JD.\‘.O[ qu ]bU[ prey
[cwive ay) ‘ssscoxd swyy Sunng@  s221 3yl Sulquuipd puv Yur uyd L
Istiede SulysTp s[uanbaly  us3s STa 1] ‘yunil 23J) v pue yanody
JITM '20U3) YSSW {UI-UITYD  "MOPUIAY UONEAJISGO JO siug uosl 2y
Juiiq usIs st 11AES.,  SSSUOIl Yy Ussaujpl sit duiing ainso[d
-ud SwEs 2yl ut SuluIRWO1 I YIlyam UOI] I3Ylout pur Idnysnup
plo-ItaA-0m) Jy paiafur pue udlg peRY 11 TYITAP  si1 01 JoMld
0§ S4unigag YIf] Uo pAap put 6| AJBNIYS4 Y1l U0 s3yry Jo sudls
(eI [TOIdAY pallqIux3 pey | 1I1IABS,, SSIUOI-P|O-Iu¥dA-§ UV
1 :ase)
SNOILYANASUO TYIINITD
. yied |Taidojoiy
urucNUepueN o1 duifuojaq suol] Ul S3IQEL JO $ISEI £ PIOIA UL
saop(d uonEdlUNWWOI SIY]  Culvdq Y1 Ul $31pog WSAN PRy yoiym
1281 Ul SSigvl JO §3SED Oml poliodal PRY ((96]/ UOLINEG ‘13AMOY
SUO| Ul SSTaSIp [ElR) SiYl JO 3SJUJIN2J0 Yl MOUS 01 Pa|ITj 2UMIEIINY
3IGE|ITAR JO UDdJE¥3S 3IBI A[2WSIIIX? S1 S[BWIUT ©00Z Ul salqey

NOILONQOYIN]
€00 I¢i-irmsaurqnyg ‘s59][0D siruilaay  ussuQ
X¥AVN D' PUB ‘IHIVEINL § S CMWHLY N 7 'Ovy ‘1 V
VSSINO ‘Nyvd
TVOIO0TOTHE NVNVMAVYANYN 10 SNOIT NT SHIfivy

NOILVIINNWWOD LHOHS ¢/ 55-60 Z RN ST I Y BRI
oLl -



1414

'812-8L '9d ‘uvpuo taqug pur saqug
“fuandes  uwe spwnuy () armig 'L'uius
"9ET-p¢ "dd ofteay) ‘ssaad odeaiyy) ju snszasu oyg
Sain oy pur saop myp (19610 'y ) CHIITVHOY
09 1L doN2p SNIN P4 sIdEE aanden
Ut sorwrusip uonvndog 2(6L61) 'Y A Cviuving
USRS op 1§ “aan) cumay jo aafny oy wi auaf
U] AUT dua S 2 (0861) *N "V ARNHANMITIDANY
TIE-1IE -uyy
WS PRIy unipuy o04g SINEN myw ul Suipaniqu)
S(OL61) "X 'S VIVANYS ¥ 'Y Y AUNAN0NANY

YIPQ MNAN AN ue wnnodwiy (rumicy

SJUL v ur pajuasaad gadug cuipup we @D w Sng
SPUOI D (6L6l) S S ‘viInyN ¥ S cmanvy

B$Ts dd 1QAd Egepuzy ygagr max A ue wne

-0dwig UCHTWIAU] 18] Ue answst qEdady CaMAI0Y

ueipy]  csannenudiod  mwouodn sn csusaad oM
MUM D(6L61) " L IVARNIQ B R I INYY
LY61 TH D IMIRYIS AQ paiD (Trel) Cf MK

6ot C(t)oc

[P Aawndues ajippa andaeyjeg up 233 panods

pur yangyor|g uetpuy jo smims uonendod (6461
NO'O CVAYANOVJQLIVIED) P T CVARNIRIVLENVIE)

S3IONINTIAY

ovY L v

OAMIVHIOV 'N 1

ley

1861 'S 4aquuaidag
‘YESIIQ ‘MIVLLND ONVUVE
XYV IVDIDOTI0IG NVNVIANVANYN

€00 15L-UYMSUNYUNTIE
HOATI0) AUVNRILIA YSSIIQ
‘ADOIOHLV] 10 INXIN1UVJI(Q)

STLON SNOINVTIFOSIN



£se

souqioey Suiptaod 10y
‘B30 CIODLJO UOHEBALISUOD JP[IAL PUT JTM
.soueqnyg ‘AIpuedsnj{ [ewiuy pue aﬁuagns
seumay Jo Synong ued ayl yuuyl AL

SINZINAX LWON XY

‘punad [EpEWOPQY
Suunp  paunodo syieap Jo  Sioltw spyd)
pue <ueuiwNg ‘U pue pouad [EIEUOAY Sulmp
5S0| AQEIOPISUOD Po[EAAdI ApMIS syl “yiTd
[RUOHEN BUUEY 1T UOSK| UTIpU] PuB JEjWE
~1a3p panuds Ul 25p¢ TROQE JO IELIOW umey
vopauoddd (L9610 A[JEYIS SYIEAp (P10
21 JO IPTET V1 PAUNOIT SYRD |RITHON
a1 paimls Siemidues ajppa Indawug
e 120p panods pue syonqyaeiq Fuows iy
npow SwApms pusy (oa61) esedyprdoney, )

pui RICydEIEYg CSELOW JuRju pur g
UOUUINUIEUL ([ (AU CSYUIQA(INS  pIpRpuL

yotym SYILOp 43811 ¢9 Jo Ino (dde payadsun)
syieap qnd' Ty PaPIuddL (6L61) TIYN: pur
ajoyicy ‘sx‘oﬁu‘iuomt'z Linjerow jo sasned Jo
{omns opwuoneu v up dnosd afe Jeal -0
Ui Yot Sem S1dn o Speuow Ay (6Lol)
pueyes 01 Supiody i jo -aeAasiy
a Sudnp panInd %TE syieap SE YA
J0 MO 'YuIq 12i5® aaqiow 1q 13i5ou 01 onp
10 SYIIQe|[IS J3YNa 0) onp S[uiTw sem 00Z
g W sqnd Ja8u jo Apeuow (6L61) [eA
-lRY PUT JUEJ 01 SUIPIODY ‘Furyor| §1 s00Z
uoipuy Ul pouad [Eicucau Suunp S[RwumW
aandeo Suowre: {yjeuow syvads aSe ayf

i . K108,
-ea s 01 paduojaq Lpnis sy ul s9ss181

Jopow &q uonda{os 01 onp syiEaq "SIONY
JunnbasqQRs  JIDY1 1EdS YFIW SIDYIOW LS

LIBYNTHIMY

Sa]l!lll”d

J0)
P Jeagy

1y’

Ll

s

Y4

9l

Group of
Animals

Still-birth
Cannibalism

Traumalic
injuries

Rejection by
mother

Debiliv
Hydrocephalus
Pnacumoni
Peritonitis
Jatussusception
Gastro cnterilis
Droivning

Killing by
predator

FMD
Pyemia
Tvmpanties
Heat stroke

Unknown

0zy 29 oA "{LTIDOS ISIH TVUNLIN A¥YINO IV NANO!

Yieap jJo sasne))

SNV (FIAM JALIAY) R SAED ¢ NI SIHTY3E IVIYNOIN 20O SU50V,)

T vyl



¢se

(%T81E)  (%$L6T)  (HTY'61) %10°61)

(Zs7¢e) we L L Ly 9p T imel pump
" (409) (%0v)
1L°5¢ S - £ T - 1 {2131nbs
wed ucherls og
TaHYINGs g
(%60°6) (%08)  (2%00°$2)  (2500°5%)
b i [ 1 1 bb [zoL
(A4 [ = | — = 74 SOL WO[S 6]
00°st £ - 1 1 | 0z s{ayuouws
sy Wy
SiLVININE ()
(br6l)  (apl L) 298°Cr
L 4 T - < 9t ItoL
vefy £ | - - . 2 6 12110 Uowwo) (|
8 t - - | LT aaq ung Ty
NINLO OGNV N\IT 7))
(ATTOTY 98 18] (4510820 (£85°81) (556°920)
18] 9t 9t 1T (13 1£F [L20TR
SEUEE C T - - = Y unstgl urpup g
017+ 0c v 6 C s ts PR k|
(62 0y o - T ¢ Ll wEN
ir Y < | 1 | 2y © sdomue
pausoymoy4 gy
0s°It ] o ¢ S { o8 1eap dutpeg )
RNy Dhe n L Y = I dnquics 0|
10°¢T ve L Y [N N 11 193p panocs g
R r I - ¢ - N 1map asnojy g
EYRRY L 1 = G Y 9 Jasp BoH |
SINYNIWAY aUw g
CLYETLS) UL RLTTE) (256T9¢)  (458E°00) (¥529°01)
I Le it a4 M L6l frel
00y Lc r 1T = < 194 13 3q8unf 9.
6T H9 6 C Y tt 1B uapjoy ¢
rLoor 1 ol l 2 S T4 8> predoat f
06y 9t rl 6 ol ¢ 19 pirdosy ¢
VAN I T £ Y i ic uory ¢
98°29 61 N t 14 9 8c BAL |
s v
{eprtuopyay [eprw  jrpewopqsy
oy 1504 -OpQIH  Merpawwy Y-y syieap oN
28010 SYILAP [UIUOSN woL salaas I8

61v

SAVININV Y J i JALLAYD S0 STHIHdS ()¢ DNONY  QJ3AHOJ3Y  SHAYIU  TVI¥NORN

| 178y,

STLON SAVINVTTIDSTIN



1S¢

ySnoys 121 181y 2y) Jo Sunrdsyo Iyl It 0)
a8SNJaJ UAJO SIBYIOW 00Z ITYI PAITIS (() 19318
sardads Jay)o Ul Jou NG APNIS JIpUn Spifd)
Jo saads 9 [T Ul PaAJIsqQL Stm WSi[TqIUUED
saiprus juasald 2yy ut Ing sauo Sunoi Ay
183 AJ[RUOISLIV0 ANAnded Ul SSauoll “(L961)
Jaqeyas pue (zpel) dadoo)y o) furpiodday

*S101ISIA
Wwolj Aeat woyl Suidoay Ag papioat aq proys
siagiow  Swisanujueudaid gy ) Sducgen)
-SIp AUT “JOYWING "SILIBNIDUES/S00Z 310 Yum
awwerSoxd sSucydxs Aq  Yooisear  Suusixd
ap o Spuanbouy poolq ysayy Sunpunul
iq sjewnue sanded ur Surpdaiqul pioae 01 AEs
-S300U 1 ) CSUMIQ-|IUS JO ddudpIduUl dYy) dsiw
-HIW Vi 210§ “AljEMuULl {EPTOPGIY pun
Syug-fs W jnsar Avw Soucudosd jo adeis
pasutapr Sunnp foueqinsip Aue “Suipsasqu
wosy uedy “(6L61) TIEYUES puT AInypnoip
-{0y pue (0861) Ainypnoysivy Aq parsodiny
U3aq ST ST AUIpddIqUI 01 AP 3q ABW APNIS
SHp Ul SYUIQ-JIns Jo dpuapdur Y&y oy ey
a1qIssod Si 1] 'SUOHIPUOD SNOJUT[IRISIW JAYI0
pue zwownaud wory pede spidy pim uowe
uads £puanbaly asom Jaylow AQ uoudnlds pue
WS TQIUUED pue sAnoIs Y1 JO ISOW U BOWWOD
2Jam ANJIGOP PUT SYING-[[NS ITY) UDIS Sem 1]
= d|qe) 2y) ur uaAIf usaq aaey sdnosf uds
-2]I1P Ul SU[BIIOW JO SISHED UOWIWOd ||

“SIuBUIWN
pur dTpi2) JO sJaquow ur poad [epewopgay

Suunp psunado syiTep jo Swoltw ey usds
loyuny sta 1] "315TIW d1oM SUONTAINSQO Y
I5QWINU Y] ST SAISN[OUOIUT 3IaA S22 3o
W synsa1 2yl Iwad ad GLUgp 01 L7+ wod)
paSURI YdIys SIUBUIWINI P[IA Ul SBa IDUTUOL
S Ul XN, PBPIQ) JO SIAQWISW Ul palndny
yueo Jad 95729 01 +1°0F Woly Suidues syiTep
jercuosu  jo ofwusosad Issysly (1 dqel)
papms ssads syi Suowy pouad [TiTuOSL
Suunp pauIrad0 sYILdp (%HTE EE) THT ‘sdnoisd
s8¢ juasagip 01 SuiSuojaq () d[Qel) S[ewiur
30 saroads Q7 Wi papJodds SYIedp TTL JO IO

- AU
SABp §Z-§ Ut SuLlndd0 syiEap. — sYIEdp [Tprw
-opqay 50d (f) PUT "YuIq Jo SATp L-T ut JuL
-IN330 SYITSP — SYITIP |TPEWOPGaY (£) Yy
JO sInoy 7 wiw Sulnddo SYITap - syiesp
[ePRWOPqDY DIBIPIWWN (T) "PEIP LI0Q — Syuiy
s (1) 23am A3YL “3j1| [BICUODU Jo SPOMA
WRIDHIp JE SULINOD0  SYILdp Jo. SISeq i
uo sad4A1 + ol PaApPIAIp A|PTOIQ d1am ST
[EIEUODU 2y °SArdadsqns UTIljY pue UTIpu]
yi0q JO Suoi[ PepRPUl UdIym suoi] dadad
wSuo uelpu] JO 21dM APMIS SIp Ul papapdu
so2ads 3y Jo SO “€861-L961 Poudd ay Jay
*BSSU() '00Z UTUBYUTPURN] WOJ) PIUITIQO 212s
AI0ISIY 1UBA2[3J PUB UONTUIEXD WILOWIKC
uo paseq sdnoi§ ¢ o1 SurSuojpq s[Twiue o
saads g jo ANjenow [RjRUOSU UO ®IRQ

‘Anandes ur sjeunue 1oj BIEP
Ayreuow fereuosu jo souenodun oyy IySiydiy
01 §1 uonedunwWwWod sy jo asodind ayj

O0Z NVNVINVANVN 1V
STYIWIWVI FAILLdVD A0S DNOAY ALITVIYOW TVLVNOIN I

SFLON SNOIANVTTIOSIN

[L861 wniny

1Z0-81F (T "ON) +8 ‘oA '£19100S ISIH “1EN fcquog Ceudrop il jnday]



0se

(05 “z "0z—0oneanqnd 105 paatesay )

'898-L98 ! £9 ‘f 124 uony (9261) °N *H ‘Jnyeqy pue ‘N T CpEsRId f°N Q"D 'ySuig
FTCT L ET g sunnp p unipuy (prg1) -y *1y ‘midndgag
651-951 : 84208 “1s3pt “1oN {oquiog “r (1861)°s *§ "e3ayy pue ‘S°g aoyiey
(9€11 : €6 1mg 124 15qv)  “STg-21€ ¢ ¢6
TUIYI0M *IiDaar ] ysungpy 142G (7361) ' *sBuepaneqnoysg puc *wy ‘1ageqnyag ¢ -0 ‘fednoq
0R=1L 2 & say *payy °p uolpur ($761)°Q "W 'ieyirdosS pue o ‘A Cuost
*A N '$533d.21waproy
“I'I9A 'pg puz “siswnue dnsawop jo £3ajouied (0La1)°D 4 'Spauuay pue -4 ‘AN ‘qqng
Aequog 0D 3533ydiap py yig ‘S8ojoyiedS18Ul10194 (£861) '@ "u "wuny pur *D°1 'ssuof
ET-CEL < £/
WA ey pouopuy (gre1) g ‘a ‘eqiucweg pue Yy *N 1foaN Uy *sal1aneyd t 'y "q *yeseg
*§€-z¢ dd neyemnn
‘43pren (es13oloig wno 007 3181S WESSY "I1Ud4N0S 33{1qN[ 13415 ‘oo1dal usaiseg
QUON 01950313§31 sg[nd110e0 Qitm Suandes Ur 2)pia Jo saseasip uowwmod ‘gggl "IN ‘yenseg

SFONIYAda Y i

*15£5 jo asmydni o3 anp jynsss Kew Jo0ys 03 anp yieaqg ‘1oqunu ug 331g
4434 a1e £ayy ssaqun saduega (eatdojoyied Sue asnws jou op 4[jensn £3y], ‘uowwoa 3unb
St siuBUI@NL 5()SdWOP uf sisoplTpAy ‘BIpul uf  ‘ewkysuated Sung duiseidas azis [eq siuua
o1 3uod 3oid jo sishs PlTPAQ 3[1113) ¢ pauleluoa duny jo sqoq onewdesyderp pue [eaide
143 3y ‘adogsrue psulog inoy syrur  -8unf jo 3qog onewdeiydep 33| sy) ur uwIds Isom
F2ls Ul Wa ¢ X ¢ pue wa gX o] Juldnsesy sisis JE[IWIS OA [RWIUE J13GI0UR Ul pUE AUO U 5ZiS
81 wWd X p Juninsesw 1589 puep{q 313 Lieyjos e 433p panods up—: sisopycply

*s3un{ 3q) ojug papuaixs
usyl pue voneiryur ginoig) J3QmTQI (USEC 31 O PalnNgdo JAeq isnm uonosjul Liewnd
341 1=q) swmnsse o1 [esifo) i 11 ‘aimjeu ul pInqQuIsip A13p1a 9q o) uamouy ssu swsiuedio
3G 3dulg  *ds opjpuo> pue ‘ds smyidiadsy jo anssy snojudwely ayy uey) Japeoiq Anuesg
-1udis asom 13lowlelp ul suosdw g]-0f 913m YAYM ejfadim 2y, -swstoedio is[iwis pamoys
Os[® Jaqueqa |eseu aq} ur anss 2130133u ayL -3uwigoueiq Je[ndauit yitw suoneiepp snoqing

17 sygruind ashded ul suoisa| {icaowng



6ve

pey pue £iduld 031)0 319M {3y L -s3)20Am 084z 01 urye sapis [2(eded vOU YHM seydAy pajiem
uly) pue pEOIQ SNOIIWNAU PI|EIAI SUOLIIIS PAULRIS §Vd -s{132 Jueld |BUOISEID0 pue (¢ *314)
saJuydosorwt JB[OSA[R ‘SI1EPNXD Yl PIY[Y 334 LUIOR ay) jo JSON ‘51199 proyayitds 4q
papunosins uotsd| JuisI0IIFU JO PIISISTOD sdun| jo seasm pasueday Y] ‘S1ea1do(oisty

-saqo| fesrde pus anewsesydelp Y10q Juiajoau uonesneday £318 jo seale
yim asueseadde pajqietn & peg ssun| ayL -o|qeld pue 3JOS 3I3m Sauoq me[ pue [81u0J]
ayp °sau0q 9)TUIqIN] JO UONEIYIIEI PUE TONNIOSSIP sem 2J3Y) ‘)|nsal ¢ Se S10i0 poolq
Y)IA PIXIWPE SSEM 2{)0ID2U0ISBI 3|qBLIJ YIIAL P3([Y 3434 sisqueqd (eseu 3yl y1oq Asdosasu
uQ -‘yieap o) ioud yjuow e sixejstda Juapwil)ul pus §243 aY) UMY UL prIY JO uoldas
(wyuoly Yy ut 3myjams pailqixa Jasp-3oy 3Ijew JNPE pajerdew? uy —: 515025WwoLZ

‘(7861 ‘1o 12 |ednoT) 2s003uomm [|BWS B puE X0) paJ F ul pal
-10da1 u3aq seq £suna|d ut dunnsal siso1piedoU sjewtsew pia uoy -uotjejeyut yinoiyl
uoi}dajut ay) pasinboe saty Isnw jEwWiue 3Y) ‘yesrqey 13y ut sa1{ydoades tos =q 03 umouy
asu swsiurdio syl 22Ul “S[{39 JuTId pue §{jad prorjayiida ay) UlYIIAm pue seale 2110122U0ISTD
ay1 o1 °dg pypiodoy 0] ulye Lvordojoydsow (¢ “314) suswell Funyouriq aanisad wesd jo
UOIIRJISUOWIP UO PISEq SEM §ISOIpIEd3uU JO sisouduip ayy 's:m{aoqd!.u'\‘; (a Juyjno Juna
-seanssd Juautwosd pamoys anssiy [BHNISINUI QL *spaln] JB[03A|2 Y1 Ul 5[]3D Jusid [e1j1ouAsS
Yia PaXIWPE §[[3D JB|0IA(C parewenbsap pus paigdosiiadAy pajeaaal anpou ay Jutnafpe
anssy dunp ayg Csj(eo ueld £poq udia10) maj v Ag papunouns §150J93U UO!IBISED |KIIUID
yim (7 81) sewonuesd piotjayids jo P3Isisuod sAANpou oy ‘Aeordojoisty  "IduBISQOS
pue asejns 2y} In0YINoIY) PIIalIEds 1I3WELP Ul W3 §-7 $UOIS3| JE{NPOU PAYLIOSWNIII 3IYM
ysi$213 sjdnnm pajeaass J33p-8oy 38w p|o 1e3£ ue jo sdun| =g yrog—: SISOIPITION

-:oue)sgsu‘s!]‘s:qﬁl_;o-suS!s Jut
-1¥21pUl UOWWO3 3q O} punoj uaaq JA'Y S[}32 etd jo 3dA) s.uzqiu:‘z"] t‘;ui«'ﬁs‘dmau U011BISED
put uUDIEIYIDR]) °SAUIAOQ Ul SISOIRIIIQN) [LIISSTI pa|quuasal (esauad ul suslsa'[ aq:L “suon
~20jut Jo 21004 L1o1edidsas Buysaddns sased (o ul paA{OAUL U33Q 2AE] sdun|ay ] -00Z ueuE)
-uepuex 1¢ sAuIpuy sa0qe 3y) swayuod kprus sigL (9861 70 1? ysuig : €861 ‘yenieg 1861
‘eiayy pue 210tduy ! GLEI /D J2 qesed ¢ p161 ‘madnduag [ pT61 ‘1e31edog pue UOISIT) 002
ueipu| jo A)iofew uy 8358351 LOWWOI JsOW Y1 JO U0 aq 0) punoj st siso[naIqn]

*s150in3daqni wp3da v qoIdjy Wwol)
sjquysindunsiput §|jeardojogdiow swsioed10 Jse)plo8 P3|eaAdl snbiugos) §,09S|3N-[YIPZ QA
paulels Suolsd| WoIj SiEaws uolssdidwi pue suooss jealdng ‘JuIsqE sem uoleanid|e)
*$2QO( ||B PIA[OAUL JIJIWEIP U WO G-7 S3|npou sN05sed 91YA gsi4218 snosawnu ‘s3ang 1281
oq) U] °sI5eD O [/ Ul UIIS I39M S1s01QY pue ernownaudolnsid snoulsqy aaPpnYE  ‘sInpou
Pa0s3]E0D PUNOIE SIS0JQQ 9AISUIIXD SBA 3IU) 3{IqM paie|nsdeous a1am $3[NpOU I)3ISIP iyl
*(1 -814) sahoogdwd| pue s[j3d juei8 ‘s9o pioiaynds £q pspunoiins BLOEIFIOED (L3R ER]
A §150109U UOIIBISED JO PaIsiSU0D Yolym $3[233qN) P3|B3add suegio paioage oYl ‘A||edaisol
-0ISty ‘[{eMm dIdBIOY} 3G) 0] pIIYpe 1M s3un| oY1 J(Nsad € SE UOIJEINpUL PUE SpUEBNS uiqg
01 anp pauaydiq A[qetieaul sean eanajd YL U39 21M vedll pue Sop ul EIIWOA Sunenuis
sdun| o1 saniaed Jeindoyn paddes snosswnu (sased g) 3aqes pue (sasea ¢) Jaap panods

1661 ‘aung “yiaH [ewioy jo jeuanor UEIPU] 0¢



2144

Table 1 : Pulmoanary lesions in wild ruminants : conditions ecncounterced

Broncho- lInter- Suppu-  Fibri- Granu- Conges- Tuber- Nocar- Zygo Hydati  Total
Animal Specics pnecumo- stitial rative nous Jomatous tion culosis  diosis mycosis dosis
nia pncumo- pacumo- pacumo- bron-
Mg nia nia chitis

Spotted deer 2 | 2 — = — 13 = < 2 21
(Axis axfy)
Hog-deer — — _— — i — - i 1 . 2
(Axis porcinus)
Sambar 1 = —_ = —_ — 5 — - - - 6
(Cervus unicolor)
Barking deer — — | - 1 6 6 — - — 14
(Muntiacus munitzak)
Mouse deer — 1 — — —_ —_ — — — — 1
(Tragulus meminna)
Black buck —_ 2 1 | — 5 1 — —_ — 10
(Antilope cervicapra)
Gaur — — - — —_ —_ 1 == — A 1
(Bos gaurus)
Four-horned antelope — — 1 = —= = i — — i 3

(Tetracerus quadricornis)
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Tablo 1. Renal lesions in wild ruminants

Sl. No. Pathological condition Kind of animals
3 mvw:& tiog Sambar mm-rm:oi._(.mv:uo Nilgai Black .m..:: Four hornod
doer doer deer deor . buck antelopo

1 Nophrosis ' 2 1 2 9 1 — 5 - —

2 Chronic ,n_o:_o:__o:o_usq:mu — — 1 - — — —_— - —
3 Chronic interstitial nophritis — — - — 1 = 1 - —
4 Pyelonaphritis — -— — — - — 1 - —
6 Renal abscess — 1 — — — — — - -
6 Tuborcular nephiitis — — 1 - — — - 1 —
7 Micracalculi -- — — — - - 3

8 Lymphosarcoma — - == — - — - 1 e
9 Venous congestion — 1 — — — — — - —
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Details of a bluetongue-like disea

Name of the wild
ruminants

Nilgai

mo:q..,toq,:aa_.w ::.m_oﬁ...ﬂ
Barking deer
Sambar

Spotted doer
Hog-deer

Blackbuck

Z::.r:

Mouse-deer

Ladakhi goat

vailable

Table

1

se in some captive Indian

Zo.lmzmo.ma

No. a
Female Male Total Female Male Total
2 2 4 2 2 4
1 3 4 1 3 4
8 7 15 3 — 3
11 15 26 — — —
19 20 39 — - -
3 5 8 — -- -
20 25 45 — — —
1 1 2 —
1 2 — — —

wild ruminants

Mortality
rate in
percent
100
100
20

.Zo...
died

Case
fatality
rate
75%,
100¢°/,
100¢°;,
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Table showing the number of birds affected with different diseases

(4114

Si. Cause of death Number of birds affected Per Remarks
No. Common Greylag Barheaded Total cent
geese geese geese
1. Gout 153 1 5 11 23.91 Gouty infiltration was seen on

serosa of heart, lung, liver spleen,
intestine, mesentery and kidney

2, No specilic pneumonia 2 1 1 4 8.70 —
3. Pulmonary 3 1 - 4 8.70 In two cases there was involve-
aspergillosis ment thoracoabdominal air sacs
4, Heat stroke 3 - 1 4 8.70 Deaths occurred during the
month of May
6. Tumours
a. Myxosarcoma of 1 — -

liver Associated
with cirrhosis and
uraemic nephritis
b. Fibromyxoma wing
c. Lymphoid leucosis
(Liver and spleen)

6.52 —_

- -
I
|
w

7. Amyloidosis of spleen 1 - - 1 2.47  Associated with uraemic nephritis
and kidney
8. Egg peritonitis/egg 1 - - 1 2.47 The whole of abdomen was dis-
bound condition tended with impacted yolk mate-
rials. Liver showed numerous pin
head sized necrotic foci.
9. Pericarditis 1 — - 1 2.47 =
10. Cirrhosis with fatty 1 - - 1 2.47  Associated with uraemic nep-
changes i hritis
11. Oesophageal chocking 1 — — 1 2.47 Seenin 3 week old goosling with
dilated oesophagus due to impac-
ted pulses and grain.
12. Bumble foot 1 - — 1 2.47  Associatedwith gram positive cocci.
13. Yolk sac infection 1 —_ — 1 2.47 =
14. Killed by predator 2 2 1 5 10.87 ==
15. Undertermined 2 1 2 5 10.87 —
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Table 1. Cause specific mortality

S.No. Cause of mortality Juvenile Subadults Adults Toal 1'cr cem
Nconatal period 2 months
Normal White Normal White Normal White Normal White
coloured coloured coloured coloured
1. Still-birth 11 5 - - - - - 16 15.70
2 Canibalism b - 4 - * . . H 9.850
3 Dcbility and anaemia 16 4 - - - - - YA 21.57
4. Matcrnal rejection 9 4 2 - - - - 15 14.70
3. Pneumonia 6 4 1 - - . . 12 11.76
6. Tetanus - 1 - - - - - 1 0.98
7. Septicemia - . - - . - - | 0.9%
8  Rabies - '. . : - t - 1 oy
9. N ppurative ingoencephalitis - - . - 1 - 1 ) 1.96
10. i rhagic ga iti - = 3 - - 1 1 6 5.8
1. Senility o - ‘ . . 3 5 3 294
12. Traumalic injuries - - - 1 - 3 - 4 392
13. Neoplasms - - - - . ] 1 Y 1.96
14, Pulmonary abscess - . - 2 - - - 4 1.96
15. Snake bite - - - 1 - - . 1 0.98
16. Hepatitis - - 1 1 - - - D 1.96
17. Undertermined - - - 1 - 1 - 2 1.96
Total 47 |8 11 5 2 10 3 102
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Table 2. (Concluded)

Causue of death Spotted- Hog- Sam- Bark- Mouse

Gaur Nilgai Black- Four- Total Percentage
deer decr bar ing decr deer buck horned
antclope

Complications of

tranquillisation - — 1 - — —_ — 1 —_ 2 0.44
Debility 9 — 10 8 1 — 1 6 2 37 8.10
Travmatic

injuries 27 1 19 12 i 1 — 20 4 85 18.59
Senility —_ — - - 1 — 1 1 = 3 0.66
Killed by

predator 3 - 1 4 —_ — — 5 -— 13 2.84
Intussusception of

intestine —_ = = 1 = .. F - = 1 0.22
Impaction of .

abomasum — - —_ 1 -- — — == — 1 0.22
Tympanitcs —_ - —_ 2 1 — —_ —— — 3 0.66
Rejection. by :

‘masther alter birth 1 -— | .- ! — ; — ] 4 0.87
de..om...-._.w_:a j —_ — ] —- — - - - — = | 0.22
Still-birth 8 6 4 3 - —_ 3 5 1 30 6.57
Undetermined

causcs 5 1 4 4 -_ —_ | 7 2 24 5.25
Total 17 19 73 81 16 7 17 93 4 457 100.00
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Table 2. Réeordeéd causes of death in 9 specics of captive wild ruminants

LABSE Ur ucain aporica-  nog- - wvarking- Mouse- GLaur Nngdi Biack- Four- Totai
deer deer bar deer deer buck horned
antelope

Percent age

Foot-and-mouth

discase 2 - 1 —_ — — — 2 — 5 1.09
" Blue-tongue-

like disease R — = 3 — — 2 - ; 4 9 1.97
Tuberculosis 14 — 5 7 — 1 - 1 1 29 6.35
Pasteurcllosis — — — — — 2 - — — 2 0.44
Nocardiosis and

Zygomycosis — 2 B — — =5 < — — 2 0.44
Theileriasis — — — = —_ —_ — 1 — 1 4.22
Fascioliasis 4 — = - — — - 10 — 14 3.06
Tapecworm

infestation — — — 1 — — — — — 1 0.22
Ncoplasms — — — — — 1 2 — — 3 0.66
Pneumonia 18 i it 18 7 — 1 14 6 76 16.63
Gastrocateritis 2 — 2 1 2 2 — 5 1 15 3.28
Hepatitis 6 — 2 4 —_ = 3 3 ] 19 1.16
Traumatic - — == — — - 1 —- == 1 0.22

reticuloperitonitis
Peritonitis — 1 i — = = — — . 2 0.44
Pericarditis 2 1 = 2 1 — —- - 1 7 1.53
Dystokia — — — — 1 - 1 022
Scpticacmia = 3 — I — — - 3 6 13 2.84
Toxacmia 3 2 e == - 1 3 9 1.97
Pyacmia —_ — — i E - — - 1 0.22
Heat stroke 3 - — 1 — — — 3 1 8 1.75
Stress 7 — 6 5 i — — 3 — 22 4.81
Drowning 3 1 1 2 B — 2 1 —_ 13 2.84
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Table 1. Age-specific mortality in 9 specics of captive wild ruminants

Age group Spotted-  Hog- Sambar  Backing- Mouse-  Gaur Nilgai  Blackbuck Four- Total Remarks
deer deer (Cerves deer deer (Bos Bose- (Antilope  horned
(Axis-axis) (Axis  unicolor Afuntiacus Tragulus gaurus) phalus cervicapra) antclope
porcinus munijak  memmina trago- (Tetra-
camelus cerus
quadri-
cornis)
0-1 Month 26 7 26 18 4 2 5 20 5 13 Mortality
(Nconatal (22.22) (36.84) (35.62) (22.22) (25.00) (28.57) (29.41) 2Ls51)  (14.7y) (24.73) 39.17%
* period) in the first
ycar
2-12 17 4 8 9 3 1 3 11 to 66
Months (14.53) (21.05) (10.96) L1 (18.75) (14.29) (17.65) (11.83) (29.4D) (14.44)
25 30 5 17 26 3 1 3 39 13 131
Ycars (25.64) (26.32) (23.29) (32.10) (18.75) (14.29) (17.65) (35.48) (38.23) (28.67)
6-10 38 3 15 26 6 2 5 22 6 123
Years (32.43) (15.79) (20.55) (32.10)  (37.50) (28.57) (29.41) (23.65) (17.65) (26.91)
Over 6 - 7 2 — 1 1 7 —_ 24
10 years (51y ( 9.58) (247 (14.29) ( 5.88) (7.53) (05.25)

Numbers in parentheses indicate percenlage.
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Tuberculosis at Nandankanan Biological Park - An Overview

A.T. Rao and L.N. Acharjyo

Department of Pathology, Orissa Veterinary College, Bhubaneswar.

Tuberculosis (TB) - an ubiquitous and
cosmopolitan chronic infectious disease
caused by Mycobacterium tuberculosis is
known to have a wide host range including
wildlife species particularly in Zoological
Gardens. The disease is worldwide in distribution
though most predominant in temperate
regions. Iyer (1937) while reporting the
common occurrence of the disease in Indian
elepha‘ms indicated that the disease is known
since 2000 B.C. in India. Among Indian
animals in captivity, Bombay Zoological
Gardens in 1908 experienced a prolonged
outbreak of TB which éventually infected
many species intluding lamas, deer. sheep,
antelopes. tapirs, coatis, binturongs and lesser
pandas (Liston and Soparkar, 1924). Apart
from monkeys of different types (Liston and
Soparkar, 1924; Iyer, 1940; Nair and Murty,
1951 Chatterji, 1960: Basak et. al. 1976), TB
‘has 'been reported in Nilgai (Fox, 1923), bear
and deer (Nair and Murty, 1951), spotted and
hog-deer. gazelle and binturong (Mukherji
and Chatterjee, 1938), Giraffe (Rai and Nair,
1958) and Rhinoceros (Mann er. oL 1981).
The disease among animals and birds has been
found to be the most common in majority of
Indian zoos (Sengupta, 1974; Basak et. al.
1975: Rathore and Khera, 1982; Rao et. al.
1982: Baruah. 1983 Singh er. al., 1986).

Materials and methods

Systematic necropsy examination of all the
mammals. avains and reptiles which died at
Nandankanan Biological Park and
histopathological examination of tissues
hitherto collected from suspected cases of TB
have been carried out from 1967-1990 to gain
information on the incidence and prevalence
of tuberculosis at the zoo. About 1200

The Blue Cross Book. 7/1996, 7 : 31-35

mammals, 2500 avians and 200 reptiles were
screened for the purpose during this period.
Formalin fixed tissues were processed by
routine histological methods and stained by
haematoxylin and eosin and Zeihi-Nielson's
methods.

Results and discussion

The yearwise recorded cases, age, sex and
organ involvement of TB in different zoo
species have been appended (Table 1 & 2).
The gross lesions in diffirent species of
ruminants and wild pigs which were more or
less identical were characterised by multiple
discrete encapsulated nodules of varying sizes
in different organs. The smaller nodules had
coalesced to form bigger ones, the incision f
which often gave gritty sound. In 3 sambars
and 2 spotted deer numerous ragged irrcgular
cavities in lungs simultating vomicae in man
and deg were seen. The pleura in some
ruminants were markedly thickened due to
fibrin strands/fibrosis as a result the lungs
were frequently adhered to the chest wall. In
a sambar and wild pig the udders were found
to be firm and easy to cut with exeggeration
of lobular architecture. Typical grape-like
clusters were found on the peritoneum of a
gaur.

In primates, the affected organs showed
numerous soft creamy-white nodules of
varying sizes. In the avian species the livers
were affected in all the cases. In the wallaby,
liver, lungs and spleen were affected in which
the greyish white tubercles could be enucleated
casily simulating lesions in avians. Histological
lesions in general were characterised by focal
aggregation of reticuloendothelial cells with
or without giant cells followed by caseation
necrosis. The commonest nodular form

2N



particuiz:ly in ruminants consisted of caseation
necrosts with central calcification surrounded
by epitheiioid cells, macrophages, lymphocytes
and langhans type of giant cells. The discrete
nudules were encapsulated whereas there was
extensiv 2 fibrosis around coalesced nodules. In
avizn spacies calcification was not observed.
In wallaby, there was only epithelioid
cranulomas without caseation, calcification,
encapsuiation and giant cell formation. In 20
ruminznts. there was exudative fibrinous
pleuroprzumonia. The udder of a sambar was
affected with chronic organ tuberculosis while
a wild pig has extensive area of caseation
necrosis. The diagnosis of the disease was made
on the =usis of demonstration of acid-fast
orcanisms morphologically akin 1o
Mycohsererium wiberculosis in the affected
tissuzs. Isolation and typing of the bactena was
not Jone.

Tabic 2 snows that spotted deer belonging o
ali ages were affected the” youngest being S
months o'd. In the mammalian species, the
lungs were always involved suggesting
repiraton route of infecuon while in the avian
species. the liver was affected in all cases
indicaung possible alimentary route of the
infecion. Generalisation of infection was found
to be irzquent in wild pigs and primates
perhaps cut to their extreme susceptibillity to
the dissase. In the primates the lesions were
found to be spreading in nature becausc of
extensivé areas of caseation necrosis, less
fiorosis and infrequent giant cell response.
Caicificztion and fibrosis were found to be
commes in wild ruminants and pigs indicating
the signs of hosts resistance and the pathology
resembies that seen in domestic cattle. This
study showed that so far the camivores and
repiiles were free from the disease and the
incidence of the disease in avian species
considerzdly low. :

Conclusions

Previous reponts revealed that TB is widely
distributed in animals and birds in different
zoos of this country and this study confirms
the earliz: reponts. The wide spread occurrence

THE BLUE CROSS BOOK - 7/1996 i

of the disease in zoo species has become an
increased concern to Veterinarians, Zoo
Directors and Scientists in related disciplines.
Since there is neither any national programme
to erradicate TB nor any mandatory reporting
system accurate data is not available on the
tvpels) of Mycobacteria causing the disease in
wildlife species. The inability to control the
disease in valuable non domesticated animais
has resulted in dramatic economic losses and
failure to repiace certain endangered species.
The imporiance of Mycobacterial infections is
further emphasised by public health hazard.

The diagnosis of the disease is ofien difficult
in centain spacies because of slow progression
and failure to recognise the clinical signs early
in course of infection. Though tuberculin skin
test procedures are somewhat useful in
establishing 2 presumptive diagnosis of the
disease, this test is not always reliable in some
species. Morcover because of fack of facilities
for capture operations in wildlife. this test is
not routinely practised in Indian zoos
Confirmatony diagnosis has to be made only
on the basis of necropsy and histopathological
examination as has been done in this study and
cultural examination and typing of bacteria
wherever it is feasible. ’
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INCIDENCE OF HEART WORMS IN CAPTIVE WILD CARNIVORES
A.T. RAO AND L.N. ACHARJYO

Department of Pathology, Orissa Veterinary College, Bhubaneswar - 751 003

Though the occurrence of Dirofilaria immitis in domestic and wild carnivores is known
throughout the world (Fowler, 1986), it is particularly common in red foxes, lions, wolves
and coyotes besides pet dogs of United States of America (Stunt and Youatt, 1972; Forrester
eral. 1973: Kazacos and Edberg, 1973; White, 1975: Williams and Dade, 1976; Pratt et al,
1981, Carlson and Niclosn, 1983; King and Bohning, 1984). Information on the incidence of
this parasite in wild carnivores [rom other parts of the world including India is meagre. The
purpose ol this paper is to place on record the oceurrence of this parasite in different wild
carnivores.

The material formed for this study is based on routine necropsy and histopathological
examination of different varicties of wild carnivores maintained at Nandankanan Biological
park during 1967-1991. Most of the carnivorous species (numbering 20) except African lions
are widely distributed throughout India in general and Orissa state in particular. [nformation
pertaining to age and sex of the animal and date and ciuse of death were recorded.

Of the 20 species maintained at the zoo, 17 cases involving 8 specics (Table 1)

Tablel. Details of heart worm infestation in wild carnivores

Sl. Animat No. No. posttive  Percent Cause of death
No. necronsed  Male Female
1. Lion (Panihera Leo} 50 2 1 6.0  Haemorrhagic gastroenteritis
2. Bengal tiger & White tiger 102 2 3 49  Two died of senility, one dus
(Panthera tigris) lo intrahepatic bile duct carci-

noma, another to non-suppo-
rative meningoencephalitis and
fifth to intestina perforation due
to bone splinter

3. \Leopard and black panther 65 3 1 6.06  Two leopards died of senility and
{Panthera pardus) one due to empyema and black

panther died from haemorrhagic
cystitis

4. Golden cat (Felis temmincki) 15 1 —* 66  Squamous cell careinoma of
lungs associated with urasmia

5. Jackal (Canis aurius) 20 1 - 5.0  Senility

6. Fox (Valpes bengalensis) 20 1 - 5.0 Dirofilariasis

7. Wild dog (Cuon alpinus) 5 - 1 20.0  Senility

8. Woll (Canis lupus) 4 1 - 25.0  Septicaemia
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had Dirofilaria immitis in the right ventricle of heart. The number of parasites in coiled position
ranged from 2-8. It was observed that all these animals were aged more than 5 years.
Histopathological examination conducted on vital organs of these animals indicated that the
primary cause of death in most of the animals was other than dirofilariasis (Table 1) except
for four where there were atheromatous lesions in pulmonary artery, pulmonary infarction
and embolic glomerulonephritis associated with generalised venous congestion caused by
these parasites (Rao and Acharjyo, 1991).

This study indicated that about 5-6% of the major groups of carnivorous animals
particularly adults necropsied had incidental finding of these worms suggesting that this
region is endemic for heart worm infestation.
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PREVALENCE AND PATHOLOGYOF
FATTY LIVER IN CAPTIVE BIRDS
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Fatty liver is not uncommon in non-domasticated captive brids. Occurrence of this
condition in liver has been reported in a variety of species which include parakeets. parrots.
cockatoos cockatiels and love birds (Beach, 1962: Arnall and Keymer, 1975; Baker. 1980)
merlins (Cooper and Forbes. 1983) and humming birds (Ingram, 1978). The fatty liver diseases.
fatty liver kidney syndrome (FLKS) and fatty liver haemorrhagic syndrome (FLHS) may
cause mortality in young chicks and laying hens respectively (Randall er al.1977). The
pathogenesis of fatty liver is diverse and causes include starvation, wasting disease. chronic
anaemia. metabolic disorders. obesity, chemical and bacterial toxins (Goudie, 1980). Recently
it is found that phosphorus and aflatoxin poisoning are also significant cause of fany liver
(Wadsworth el. al. 1984). The present study was carried out L0 assess the susceptibility of
various nondomesticated captive birds to fatty liver and to describe some of the
pathomorphological features in different species of birds.

Materials and Methods

During the period May'87 to April'88. 407 dead birds werc necropsied. The majority
of birds examined were coliected from Zoological Garden. Calcutta and small portion from
external sources. All the carcasses were examined for macroscopical lesions and routine
bacteriological, mycological and parasitological examinations were carricd oul as necessary
Tissue pieces of the major organs showing any macroscopic abnormalities, were fixed in 10%
formal saline, routinely processed for paraffin sectioning to have a 4-5)1 thickness and stained
with haematoxylin and eosin. Additional sections of liver were stained with Van Gieson's
stain, Gordon and Sweet's stain, MacCallum Good pasture and Gridley stain,

Results and Discussion

A total of 407 birds from 14 different orders were examined histologically (Table 1). Of
these 12 cases showed marked fatty infiltration of the liver and 6 cases (5%) were from the order
psittaciformes indicating that some species of this area arcparticularly susceptible to fatty changes.
Beach (1962) and Baker, (1980) also recorded the prevalence of fatty liverina budged (psittaciformes)
10 be 4.3% and 8.2% respectively and thus corroborate the present finding.

Vol. 19 No.2. December, 1988
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Isolation and identification studies revealed that bacterial infection was only intercurrent
infectious condition in quail infected with P. multocida. Another condition lymphoid leukosis
was found to be associated with fatty changes Association of concurrent neoplastic disease
with fatty changes was also noted previously by Minsky and Petrak (1982) in cage bird but no

intercurrent bacterial infection recorded earlier.

In most of the cases the carcasses were obese. This obesity associated with Ffatty liver
was also noted by Beach (1962) and Minsky and Petrak (1982). Grossly, the liver of the
affected birds were swollen or enlarged, pale white or yellow in colour and frible or fatty.
Similar findings were also seen by Wadsworth et al. (1984). Histologically the livers showed
moderate (o extensive fatty changes characterised by the presence of intracytoplasmic fat
droplets in the form of vacuoles within the hepatocytes with no lobular demarcation (Fig.1).
[nfiltration of fat droplets of;cn being responsible for distension of hepatocytes and
displacement of the nuclei to the cell membrane. Reticulolysis of the hepatic parenchyma
(Fig.2) and regular arcasof fibrosis were noticed in majority cases under the order
psittaciformes. The significant difference in pathologic features among different orders are
given in Table-II. These findings are somewhat differing from the finding recorded in young
chicks with FLKS and in laying hens wi-th FLHS as reticulolysis and fibrosis of the liver are
not a feature of the fatty changes in young chicks. though it is recorded in laying hens (Butler,
1976). Unlike FLHS in laying hens _haemorrhages in liver was not conspicuous in the present

study.

Summary

The livers of 407 non-domesticated captive birds were and examined histologically.
Marked fatty changes of liver was found in 12 cases. Out of these 12 cases 6 cases were from
the order psittaciformes, indicating that the species under this order are susceptible to fitty
liver. Affected livers were commonly swollen or enlarged, pale white or yellow in colour and
soft. friabie or fatty at post mortem examination. Histologically, marked fatty infiltration of
the liver was characterised by the presence of intracytopiasmic fat vacuoles within the hepatic
parenchyma. Reticulolysis and librosis were seen with-faity changes. Bacterial infection and

neoplastic disease were found in association with fatty changes.

Kerala J. vet.Sci
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Table |

The occurrence of fatty hiver syndrome in individual orders of bird
examined at necropsy

Order No. of birds with No. of birds Prevalance

fatiy liver examined 5

Apodilorhes iy 0 11 0
Psittasiformes 6 120 5
Passeriformes 1 9 10
Piciformes 0 7 0
Rheiformes 0 3 0
Casuartiiformes 0 27 0
Sphenisciformes -0 13 0
Pelecaniformes 0 14 0
Ciconiformes 0 15 0]
Anseriformes 1 14 7
Columbilormes 0 23 0
Cuculitormes 0 23 0
Gruiformes 0 26 0
Galliformes 4 102 4
12 407 3

2 7 hotllos T bl o Acknowlédgemonts
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Table 1l

Signilicant pathologic features observed In individual orders in fatty liver

Otdet/Spacies

Signilicant pathologiz changes in liver

Macrocopic

Microscopic

Psittaci{ormes

Budgerigar (Melupsittacus tntlnlatus)
Rose ring parakeet (Psittacuia krameri)
Sylohut greasted cockatoo (Kakaloo
Sulphuras sulphures)

Cockstoo (Cacatua gymnopsis)

Love bitd (Agaparnis roseicollls)
Passeriformes

Jova sparrow (Padda oryzivora)
Anserilnemas

Lessar whistling taul (Dendracygna favanica)

Gallilormes

Sitkia fowl (Gallus sp.)
Domestic bantom (Gallus 5p.)
Quan (Cortunix cortunix)

Pale whitish ofyollowish
friable ang faity

Enlarged {riable and fatty

Hyparemig {rablo

Pale swotlen

Minimal {ibrosis, moderats to
extonsive reticulolysis

Mnssive hoomorthago with inflam.
matary rasction, partial reticulolysis

Moderate hasmorthage with
cellular infiltration

———
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Research note
AFLATOXICOSIS IN PARROTS

-

Aflatoxicosis due to toxic factor in groundout was first reported in duck
population byAsplin and Carnaghan (1961) and the disease is not well
recognised among all domesticated asian species affecting the economy of
the poultry farmers (Reddy eral. 1933 and Rao et al. 1985). The reports on
the occurrence of the disease among birds in captivity are scanty (Petrak,
1982). In the present communication, an outbreak of aflatoxicosis has been
recorded among parrots (Psittacula krameri) of Calcutta Zoological Garden.

High mortality was observed among the parrots maintained in four sheds
of Calcutta Zoological Garden. Two hundred and twenty seven out of 440
parrots died showing symptoms of loss of appetite, diarrhoea. dullness and
depression during July and August. 1987.

Initially, all the affected birds were treated with hostacycline powder
and vitamins without any response. Later on furasol with vitamins was
administered but no effect was observed and mortality continued.

The parasitologial and bacteriological investigations were conducted on
materials sent to this laboratory but the results were negative. Subsequently
21 dead parrots and 3 ailing parrots were brought to this laboratory for further
investigation. A thorough postmortem examination of all the birds were
conducted and aflatoxicosis was suspected on the basis of clinicopathological
changes. Organs showing gross abnormalities were preserved in 10% neutral
formal-saline. processed for paraffin sectioning at 5" thickness and stained
with haematoxvlin and eosin.

Samples of feed were subjected for analysis to determine the aflatoxin
content (TPI, 1972)

The affected birds showed poor appetite. weakness, stunted growth,
anemia and incoordination followed by death.

Grossly, haemorrhages were observed in leg muscles, liver, lungs,
kidneys and intestines. The liver was friable_with presence of fatty changes
and necrotic foci. Kidneys were swollen with presence of petechial
haemorrhages. Intestines revealed haemorhagic exudation.

The most striking histopathologic lesions were observed in the
liver. kidneys and intestines. The changes in the hepatic parenchyma

Vol 19 No.l. June, 1988
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were congestion, haemorrhages. degeneration and necrosis. (Fig.1). The kidneys also revealed
degenerative changes and necrosis of tubular epithelium. congestion of blood vessels and
haemorrhages in the interstitial tissue (Fig.2). The pathologic changes observed in these organs
are in agreement with the reports of Cardiner and Oldroyd (1965) Kratzer et al. (1969).
Vanzytveld et al. (1970) Randall and Bird (1979). Reddy er al. (1983), Rao er al. (1985) and
Moorthy er al. (1986) in chicken. The histopathological changes of small intestine showed
solughing and necrosis of epithelium. depletion of lymphocytic population in payers patches
and massive haemorrhages in the mucosa, and the changes are similar to these reported earlier
in chicken in aflatoxicosis (Rao, er al. 1985). The hepatic and intestinal lesions were responsible

for stunted growth and anemia of birds due to impaired feed conversion.

S

On analysis of feed, the ratio was found to contain 1.12 ppm of aflatoxin B, and this

level of aflatoxin in feed was definitely toxic.

Summary

The prevalence of aflatoxicosis in parrots was reported on the basis of feed analysis
and clinico-patholvogocal observations. The feed contained 1.12 ppm of aflatoxin. There was
poor appetite, diarrhoea, duliness, depression. stunted growth anemia and mortahty in the
affected birds. Pathological lesions were mainly confined to the liver, kidney and intestine

which showed haemorrhagic, degenerative and necrotic changes.
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ISOLATION OF P MULTOCIDA F-3. 4 FROM
A STILLBORN SNOW LEOPARD

S. Chaudhuri, S.K. Mukherjee.
A. Chatterjee, J.L. Ganguli

'eterinary Record (1992) 130. 36

A STILLBORN snow leopard (Panthera uncia) was sent from Padmaja Naidu
Himalayan Zoological Park, Darjeeling. India to the Institute of Animal Health and Veterinary
Biologicals, Calcutta for laboratory examination on May, 16. 1989. Its dam had a history of
abortion and stillbirth in the two preceeding gestations before this, but no material was made
available to this institute for investigation. ‘ ’

Post mortem examination of the stillborn cub revealed septicemic changes in all the
visceral organs. Heart-blook smears revealed the prcscnce of large numbers of Gram-negative
cocobacilli.

The heart-blood was cultured in 10 per cent ox blood agar and MacConkey's agar plate
and incubated for 48 hours. The stomach contents were also cultured in brucella agar with
crystal violet 1:500,000 and brilliant green 1:250.000 under 10 per cent carbon dioxide tension,
and fluid thioglycolate medium for 96 hours. T

Bacterial growth was noticed in the blood agar plates only where dewdrop-like colonies
were oberved. From biochemical reactions the organisms werc identified as Pasteurella
multocida. In 1990, the isolate was identified as P multocida capsule group F somatic type 3.
4 at the US Department of Agriculture, National Animal Disease Centre, Ames, lowa.

P multocida scrogroup F has only recently been identified (Rimler and Rhoades 1987)
and has been isolated only from turkeys in the USA. Isolation of P multocida F-3, 4 from a
calf in the UK appears to be the first from a mammalian source (Jones and others 1988).

The association of P multocida with bovine abortion has reccived atterntion (Roberts

1971, Sastry 1983, Ward and others 1985). The role of this organism as the primary cause of
stillbirth in this case could not be ascertained as virological investigation could not be
undertaken. However, from the available litcrature this appears to have been the first report
of isolation of such an organism from a wild carnivore associated with abnormal termination
of pregnancy and the second mammalian isolate that the authors arc aware of (R.B. Rimler.
personal communication).
Acknowledgements— The authors record their thanks ¢o Dr.R.B. leler US Department of
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ISOLATION OF MICROSPORUM GYPSEUM FROM SKIN LESIONS OF GREAT
GREY KANGAROQOO ( MACROPUS GIGANTEUS SHAW, 1790 )

A. CuaTTerIEe, K. MITRA®, T. M. CHOWDHURY** AND A. K. Das**

Moitri Research Laboratory,
61|14, Belgachia Road, Calcut1a-700 037

Microsporum gypseum was isolated in culture from skin lesions of a Great Grey
Kangaro (Macropus giganteus) maintained at the Zoological Garden, Calcutta. This s zew
host record. '

Although many of the zoo animals are hosts of different dermatophytes, report of
such infection in Kangaroo is rare.

Four outof 8 Great Grey Kangaroos ( Macropus giganreus ) of the Zoological Garden,
Calcutta manifested skin lesions on the tail, abdomen, chest, ears and face ; lesions am the
tail, abdomen and chest were circumscribed while in other areas the margin of the lesion
was irregular. There as alopecia over the part, Pruritus was moderate to intense.

Two of the infected animals were investigated. Representative areas showing active
lesions were sclected, thoroughly washed with soap and water, dried, swabbed with 709}
ajcohol and dried again; with the belp of a blunt scalpel, margin of the lesion was scraped
and thc scrapings were collected between two sterile slides, pressed together and wrapped
in sterile paperpack. ,

In the laboratory, bits of scales and hairs were examined under & KOH-mount ;
itrespective of the result, scraopiogs were waghed in 0.1% crystal violet solution for I minute
and was inoculated into slants of Sabourau d-cycloheximide-chloramphenicol media con-
teinniog cyclobeximide (Actidione, SAS) @ 0.5 mg/ml and chloramphenicol (chloromy-
cetin, Parke Davis) @ 0.05 mg/ml; the slants werc incubated at room temperature
(27£1°C) for a period of 14 days. Macro and micromorphological study of the colony
were made on the 10th and 14th day respectively as per Ajello er al. (1973).

The results of laboratory studies are presented below :—

KOH-mount revealed presence of fungal elements; ectotbrix invasion of hairs with
spores, 6-8 pm in dismeter, were noticed singly as well as in short chains,

Macromorphology :—
Growth — rapid

Colony diameter — 8-10 mm
Ground plan — irregular

Texture — coarsely powdery
Surface colour — light ochre
Reverse colour — dull yellow.

® CRS Project Gangarampur( 24 Parganas ), °*°* Zoological Garden, Calcutta-27
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Micromorphology :—
Numerous macroconidia were noticed ; these were ellipsoid with thin and echinulate walls;

there were six cells; the macroconidia measured vn an average 43.2x8.]1 pm. No micro-

conidia could be seen (Fig.) & o

ldentification :

In consideration of the characteristic macroconidia, the dcrmatophyté.u;as.idvé‘:ft'iﬁed as
Microsporum gypsetm, Subculture of the isclate was identified by Commonwealth Myco-
logical Institute, England as “Microsporum gypseum group. Agrees closely with the
goamorph of Nanmnizia gypsea (Nann.) Stock.” (H 946/14/Y 12).

List of dermatophytes infecting different animals with their host and distribution has
been documented by Ainsworth and Austwick (1973); it appears that the only dermato-
phyte recorded so far from a Kangaroo is Trichophyton mentagrophytes. As such the
present report is a new host record for M. gypseum.

ACRKNOWLEDMENT

The authors acknowiedge the help extended by the Commonwealth Mycological
fostitute, England in the indentification.

REPERBNCES
rth, G, C. and Austwick, P. K. C. (1973) Fungal Discases of Animals.. Commonwealth
Agriculturai Burenux, Farnhim Royal, Englant, pp 1420, .
L., Georg, L. K., Koplan, W. and Kautman, L.{11963) Labotatoty Manual for Medical
Mycology. U, 5. Deptt. of Health, Blucation end ‘Welfare. Public'Health Service, CDC,

Atlanta, ‘Goorgia.

Ainswo

Ajello,

310



MICROSPORUM GYPSEUM FROM KANGAROQO

A, Chatterjee, K. Mitra, T. M. Chowdhury
. & A. K. Das

Legends:

Six-celled macroconidia with thin and echinulate walls,
Lactopbena) cotton blue x 360.
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AHD WILD MAMMALS OF INDIA

By S. K. Chaudhuril and s K. D a a2

lnrroduction

Coccidians are of widaspread occurrence, with reprasentatives attacking members of all
sajor groups of the animal kingdom, especially birda and masmals, Since a large number
ot coccidia have so far been reported in the context of domastic, paradomestic, feral as
wel!l as wild birde and masmala, these parasites represent a focal point of attraction to
vetarinariana. Protozoologiats, too, feel attraction to this group of protozoa, as thay
preassnt a diverse morphology and biology. hinting on their intar-relationship.

—heocs paraasites provide an lmportant tool o study hoat-paraaite intar-relations and,
thereby. ansess the apeciation probles of parasitic protozoa. This particular problem has
been choosen aa subjact 0f thia cosmunication. Wild mammais that enjoy a free movemant and
those living in captivity are susceptible to coccidian infection. To be axact, varioua
herbivoren, carnivores, ocmnivorss and specics feeding on specialised diets, such as frugi-
vores. insectivores and 8o on, harbour specific coccidian fauna, as may be seen from plenty
of literature. An Yntensive probe ‘hrough the available literature was und.crr.nkan by the
suthors to compile a list of coccidia and their Indlan mammalian hosta, of course, exclu-
ding domeatic mammals. io elucidsts the host specificity of coccidians infecting captive
and wild mammals. '

Riscuasion
» 5

—\e host-parasite index on the following paéi- suggests quite clearly that scme parasites
exhibit & rather narrow specificity, while others are able to infect a wide range of
hoeta. For a parasite, the host body. os"poctally its internal milisu. constitutes a speci-
al "ecological niche’. It is at present well established that the phenotyre is a wmulti-
dipensional attribute of the genotype. It ia the phenotypic structure that comes in rela-
tion to ecological factors, and for a parasite it is the physiological constlt\ie.ne of tha
nost body. At a first glance. it may appear that coccidians of narrow specificity, such
a8 Eiseria ailurs, E. aurei, E. cati, [sospora ursi, I. pardusi, are lese pliable and
adaptable 1in comparison to those of wider host specificity, such as Eiseria arloingi,
Eiseria crandallis, Eieeria parva, [sospora felis. Neverthelese, thers is no conclusive

picture.

Present-day parasitologists feel that thttea with narrow specificity, in terms of
evolution, should not be considered as a primitive group. Pardsites, sometimse, are intim-
ately connectad with the speciation problem of the hoat species. Hence., hosts that have
saintaining a atatus gun over a considerabls length of time may be conaidered to have
peeserved their internal milieu and, thereby. provide very littls chance for the parasitic
FToup to divergs and to speciate. This aitutation has been recognized for endemic hoat
species with a more coneistent coccidian fauna. For example, spotted deer Axis axis, ende-
mic in the oriental region. ia reported to harbour only four apecies of Eiseria. Such a
situation might be taken as an old intimate sssociation. This conjecture is additicnally

T™his paper is dedicated to the 85N pirehday of Prof. Dr. habil. R. I p p & n.
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Bost - Parasite index :

( Recorded from captive

and wild mammals of India )

Hos t

Parasite

ORDER : PRIMATES
Bonnet Monkey

Macaca radiata

Slow loris
Nycticebus coucang

ORDER  : RODENTIA

Cosmon giant flying squirrel
Petaurists petaurista

indian palm equirrel
Funaabulus palserus

ORDER : CARNIVORA!

African lion .
Panthera leo leo '

Corsac fox
VWipes corsac

Isospora sp.BHATIA ot al., 1972

Eiseria coucangi PATNAIK and
ACHARJYO, 1970

Eiseria nycticetbi PATHAIK and
ACHARJYO. 1870 o -

Eimeria petauristae RAY and SINGH,
1950

Eimeria bandipurensis

RAY et al., 1865

Eiseria relina NIESCHULZ, 1924

Isospora leonina MANDAL and
RAY, 1960

Isospora sohini AGRAWAL et al.,
19681

Isospora pantheri AGRAWAL et al.,
1981

Ipospora buriatica YAKIMOFF and
MATSCHOULSKY, 1940
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Hoet

Pavraosite

Clouded leopard
Neorfelis nebulosa

Indian fox
Wipes bengalensis

Indian grey mongoose
Nerpestes sdwardsi

Jackal
Canzs aureus

Jungle oat
Fmlis chaus

Isospora leopardi, AGRAWAL et al.,
1981

Eiseria losarii DUBEY, 1963b

Isospora buriatica YAKIMOFF and
MATSCHOULSKY, 1840

Eleersa panded (PATNAIK and RAY,
1965) PATNAIK and RAY. 1868

Eimeria newalai DUBEY and PANDE,
1883

’
Isospora dubeyi PATHAIK and RAY,
1665

Isospora garnhaas BRAY, 1854

Isospora hoare: BRAY, 1854

Eimeria sures BHATIA et al., 1979

Isospora tropscalis MUKHERJEE and
KRESSNER. 1065

Eimeria cati YAKIMOPF, 1033

Eimeria telins NIERSCHULZ, 1924

Eimeria hasaondi DUBBY and PANDE,
1963

Eimeris sathurai DUBEY and PANDE,
1963

Isospora rivolts (GRAESI,1879)
WENYON, 1823
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Leopard
Panthera pardus

Leopard cat
Felis bengalensis

Indian lion
Panthera leo persica

Red panda
Adlurus fulgms

Sloth bear
Melursus ursinus

Striped hyena
Hyaena hyaena hyaena

Tigon
(hybrid between tiger and lioness)

White tiger
Panthera tigris tigris

ORDER : ARTIODACTYLA™

Argall
Ovis aocon

Isospora felis (WASIEBLEWSKI, 1904)
WENYON, 1923

lsospora parduss
PATNAIK and ACHARJYO, 1871

Imospora felina
PATNAIK and ACHARJIYO, 1871

Isospora nangankanani
PATNAIL and ACHARJYO, 1976

Isaspora sp. CHAUHAN at el., 1973
Eiseria azluri AGRAWAL at el., 19681

Isospora urss AGRAWAL et al., 1981

Isospora levinei DUBEY, 1963a

Isospora felis (WASIBLEWSKI, 1904)
WENYON, 1923

Isospora telis (WASIBSLEWSKI , 1904)
WENYON, 1923

Elmeria arloingi (MAROTEL. 1905)
MARTIN, 1508

Eimeria crandallis HONESS, 1942

Elseria faurei (HOUSSU and MAROTEL,
1902) MARTIN. 18089

Eimeria parva ROTLAN et al., 1928
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Hoe t

Parasite

i-”
Barking deer
Muntiacus suntjak

Blackbuck
Antilope cervicepra

Chinkara
Gazella gazellas

Fallow deer
Dama casa

Four~horned antelops
Tetracerus quadricomis

Hippopotanue
Hippopotamsue asphibius

Hog desr
Axi® porcinus

Indian bison
Bos gaurus

Ladhak goat
Capra ibex

Eimeria dawri BHATIA et al., 1973
Eimeria sardari BHATIA et al., 1973
Eiseria osp. BHATIA, 1968

Eiseria antilocervi R-A.Y and m.
1960

Eimeria chestali BHATIA, 1668

Eiseria arigai PANDE ot al., 1872

LI -y ¥
Eiseria cneetald BHATIA, 1068

Eiseria chunkard PANDR et al., 1870

Eimeria intricata sp!mfzr.. 1825
7

Eimeria cnausanghsi PANDE et al., 1970

Isospore hippos i AGRAWAL et al..
198}

oy % SR

Ej‘-:'r.u parahd PANDE et al., 1970
Foere Y e x MET P. g

i < PR L4 - .- 4
&imeria gsurusi PATMAIK and ACHARIYO,
1971

Eimeris erloingi (MAROTEL, 190S8)
MARTIR, 1808
Eimeria crandallis HONBSS, 1942

Eimeria ninakohlyaskimovnae
YAKIHOFF and RASTEGAIEFF, 1930



Parasite

Houfflon
Ovis ausieon

House deer
Tragulus eeainna

Niigas
Boselaphus tragoceeelus

One-humped camel
Caselus orowedarius

Rocky mountain bighorn
Ovie canacensis

sheep

Eimeria arloingi (MAROTEL, 1905)
MARTIN ,1908 i}

Eimeria crandallis HONESS, 1842

Eiseria faurei (MOUSSU and MAROTEL,
1802)

Eiseria parva KOTLAN et al., 1929

Eiseria ramgai PANDE et al., 1970

Eiseria nilpasi PANDE et al., 1870
Eimeria trapotasslss BHATIA, 1968

Eimeria yakisovi RASTEGAIEFF, 1830

Essersa cesels (HENRY and HASEON,
1932) REICHENOW, 1653

Eimwria orosecaris YAKIMOFF and
MATSCHOULSKY, 1939

Esseria rasasthani DUBEY and PANDE,’

1983

Eimeria arloingi (MAROTEL, 1805)
MARTIN, 1908

Eimeria feures {HOUSSU and MAROTEL,
1820 ) MARTIN, 1909

Eimeria ninakohlyakisoves YAKIMOFF
and RASTEGAIEFF, 1930

Eiseria parva FOTLAN et al., 1928
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Hoae Parasite

Siterian wild goat
Capra siberica Elmeria crandailis HONBSS, 1942

Eimeria faure: (MOUSSU and MAROTEL,
1902) MARTIN 1908

Eimer:a ninakohlyakisovae YAKIMOPR
and RASTEGAIRFF, 1930

Eimeria parva KOTLAN et al., 1929
Spotted deer
Awvis Axss Eiseriy cervis HANDAL and CHOUDHURY.
1988
Eimeria chestali BHATIA, 1968
Eimoria ap. BHATIA, 1968

Eiqwria wasssiewsnys RASTEGAIBFT,
1930 -

Twe humped comel
Camwliues bactrianus Eimeria comwii {HENRY and MASSON,

1932) REICHENOW, 1952

Eiswria orosedarii YAKIMORF and
MATSCHOULSKY, 1939

Wild boar

Sus scrofa scrofa Eimeria nevdevliecki YETTERLING,
1965
Isospora suis BIESTER and MURRAY,
1934

Wild goat

Eiseria ninakohlyakisovae YAKIMOFF
and RASTEGAIEFF, 1930

Caora aegagrus

Elseria crandallis HONBSS, 1942
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supported by he simple fact that these parasites do not produce any pathogenic eyaptos
that might concern a veterinarian. In other worda, it may be envimaged that the parasite
has attained some mort of teleclogical evolutionary paradex turning towards mutualiss.

This eituation may as well be interpretsed in a slightly different fashion. A paraeite of
narrow specificity might have bean introduced to the body of suitable host epecies. 12 was
estoblishod in ths course of time. and eince the host species were smoothly adjueted t¢
local environment, they did not speciate, The parasite. too, had no innate impetus for
diversification and speciation.

Parasites exhibiting a wider range of specificity might give an apparent impression of
their advanced avolutionary status. Critical examination of the situation may lead to the
conclusion that such parasites have a wider range of adaptability, eince they are able t¢

thrive within the body of more than one host species. However. thess host species, taxono-
wmically, in most cases, are not toc differont from each other but are closely related.It
may be safely concluded that related host species have more or less identical gendoes,
although <the gap between them is sufficient to prevent inter-breeding. Obviously, their
internal physioclogical environments may be considered as guite identical. lt is interest-
ing to note that in much cases, parasites exhibit certain morphometric diversion, as de-
pPicted by morphometric measuromente cf their oocystic atructure. It would be premature tc
difine them as separate species or sub-species either, because such determination would
cortainly cemand experiments on cross-transmiesion and their successful eatablishment.

Since the inception of taxonomic studies into coccidia, DOFLEIN (1916), PINTO (1928) and
HOARE (1933) laid emphasis on the morphological parameters of sporulated oocyete for Epe-
cies determination. The second school of thought represented by REICHENOW (1921) and WENY-
O (19268) hold that determination of speciee should encompass the biological phenomena
exhibited by parasites at their life-cycle stages.

Lleaving aside the existing diepute on taxonomy of coccidia and taking the determined epe-
cies ap valid onea, we may use the hoet-parasite index me s tool for determination Of
taxonomic lacum mrandi of.parasites and their hoete, as well. KENNEDY (1975) euggested
that epecificity and distribution of related parasites are very often restricted to rela-
ted genera and species of the hoats. The evolution of parasites. ae balieved by SPRENT
(1862) procesds to an ultimate stage, when it becomes ismunologically recognised as the
‘ealf’. This condition might have been achieved by the coccidis recorded from captive and
wild mammals. It ip aleo evident from the work of various authors that & recently introdu-
ced parasits lesds to manifestation of various recognizable symptoms in a host. Therelors.
suitable prophylactic mweasures should bs sought for, in order to prevent diepersioc of
coccidian parasiten from one group of hoste to another.

This investigation is primarily intended to provide a comprehensive account of coccidien
parasites of the captive and wild mazmale in India. Although the present study is fairly
theoretical, the index may be used as a convenient tool for reconnaiseance. and the sam~
would be of wuch help in adopting suitable prophylactic measures for eradication of cocci-
dian 4infestation. Thie index, also, may be treated as the initiating study upon which
future investigations may be untertaken, with the view to clearing up inter-relstions
between paresites and their hosts. undertaken.

Suxmary

= ~ ~n > ez

A large number of coccidian parasites has mo far been reported in the context of wild and
captive mammalo of India. Thisc paper reviews the coccidian fauna of sald hosts with diver-
Be foeding habite and tries to establish hoet-specificitiee of the parasites concesned.
The coccidian species mo far recorded fall into two cetegories, those of a restricted
specificity and thooe of a wider range. A critical survey tends to indicate that farrow
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spacificity very often involven closely related host epecies. These parasiteas are lseo
jwportant from the astand-point of zoo management, but the second category d<eserves mors
,careful concaern.

The host-paraaite indsx included in thim papar can be used by personnsl engaged in zoo and
wildlife management, aspecially in tropical countries, for eradication of parasites.

Zusasmenfanmung

Untersuchungen zur Wirtsapezif1tMt von Fokzidien bet Zooc uad Wildriaren in Indisn
Im Zusammenhang mit 20o- und Wildtiaren in 'Indien gibt es Barichte Ober eine grofle Anzahl

von parasitiren Kokzidien. In der vorliegendan Arbeit wird die Kokzidienfauna bei dan
arwAhnton Tlerarten untsr Bezugnahme auf unterschiedliche Potterungarégizes und die Wirta-
spozifitit der Parasiten zusammonfassend im Uberblick dargestellt. Die bisher beachrisbe-
nen Kokzidienarten sind zunichat zwet Hauptkatsgorien zuzuordnen, némlich Parasiten umit
tegrenzter und Parasiten mit breitgeficherter Wirtsspezifitit. gine kritiscns Betrachtung
watat darauf hin, da@ dis Parasitan mit begrenzter Spezifitdt hiufig bei miteinander ver-
wandten Wirtsarten zu finden aind. Dieme Katagoris von Parasiten ist aun tiergdrtneriecher
Sicht von geringerer Bedeutung. Dies andere Kategorie dagegen vardisnt grélare Beachtung.

Cer in der Arbeit enthaltene Wirta-Parasiten-Index kann besonders in tropischen Lindern
acwohl von Hitarbeitern zoologischer G&rten als auch von Wildhdtern zur Parasitenbekisp-

fung genutzt werdan.

Pégumé

feudnm mir la caractAra npacifiauan da 1 "hAta dan coccidien ches
e¢ =nhas lan animaux sauvagan an Inda

Plusieurs rapports mentionnent la présence d’un gran
rapport avec lee animaux dardés ot les animaux sauvagoes en Inde.
un apercu de la faune des coccidies chez los différsntes empdoes on se référant aux
divers régimes alimentaires et au caractdre apécifique de 1 animal hdte. Les espidces de
coccidies décrites jusqu’ ici sont tout d-abord & classer an deux catégories principales,
4 oavoir les parsaitea & spécificité limitée ot lon perawites 4 ‘large spécificité de
1°hata. Une étude critique révéle que Jee parapites & opécificits limitée sont ocouvent A
observer chez des aspédcen hites cewblsblew. Cette cutégoris Hde purasites n’'est pas d’une
tres grande importance pour les Jardine Toologigues ailors ‘Que 'l autre catégorie néceenite
toute notre attention.

L' index sur les paravites ot
utilisé pour leon pur
personnel de Jardins soologinues Juo Jmr 'les gardiesns des réserves d’animaux sauvages.

len animaux gacdAs nsu oo

d nombre ds c.occi.dlea parasitaires en
La communication donne

Ho que renferms cet eoxposé pout atre
dans les pays tropicaux aussi bien par le
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RELATICNSHIP BETWEEN SPORULATION AND EPFECTS OF TEMPERATURE AND CHEMICAL ZXPOSURES
ON_ISOSPOROID COCCIDICM IN A WHITE PIGER (PANTHERA TIGRIS TIGRIS LINN.) IMN ZOOLOGI-
CAL GARDEN OF CALCUTTA

By S, Chaudhuri andd, Choudhurxry

Introduotdon

Reported in this paper 1s the relationship batwaan sporulaticn and the effaot of
exposure to various temperatures and chemicals on ocoysts of Isospora felis
(WAaiolowak:L,1904,a.nd Y enyon, 1923) 1n a male white tiger, an
albino variety of Panthera tigris tigris Linn., kept in the Zoological Garden of Cal-
cutta, This rsoord of Isospora felis infection 4s balisved to be raported for the
first tise. White tiger is of majestic appearance, with 1cy blue-green eyes and g-lny-
brown stripes on off-white ground, Oooysts of Isoapora felis were oollected from
faecal samples of the animal and are described in detail in this paper. Refarenos 1s
made also to olinical symptoms, prophylaxis, and steps taken for anticoccidial therapy.

Materinl and mathods

Paecal samples were colleoted immediataly after defaecation and moved 43 a vdal to a
laboratory on the same compound. The vial had baen half-filled with 2.5 per ocent solution
of potassium dichromate (K2Cz‘207), with some air spacs being left on top of the surface.
The material was passed through two layers of cheesecloth to remove -coarse particles.
Some of ths samples were placed in Petri dishes with 2,5 per oent potassium diohromate
solution Zor proper Sporulatlon. Potri dish dinensions wers 15 mm x 20 =m. The depth of
2411 was kept below 4 am. Air bubbles were introduced intermittently at room tamperaturse.
Sporulated oooysts were mioroscopically examined by a method which had been proposed ﬁ'y
Kennoeth atal, (1977). They were treated at room tsmperature as cootrol material.
Immediately after defaacation, the 00oysts, whioh had been cleared of oocarss partiolas

or debris were exposed to various chemicals at room temperature, namely to five, ten, and
15 per cent solution of sodium chloride, two, five; and ten per cent solution of copper
sulphate, normal solution of sodium bicarbonate, and 40 per cent formalin solution. Fifty
oocysts from each of the Petri dishes wers ohecked in eight-hour intervals for thrae
days.

The ocooyst batches kept in tha above solutions of varying concentrations then ware exposed
to different temperatuves, 20°C, 25°, 30°C, 35°¢, and 40°C. Samples of each of the Petri
dishes again were checked in eight-hour intservals, for two days.

A Zeiss ocular micrometsr with oil-immersion lens (100x) was used for measurement, while
ailcrophotographs of oocysts, aporocysts, and sporozoites were taken by Jeans of a leioca
M=3 camera,

Results
\orphometrio desoription ¢f sporulated ocooysts

The double-walled ocooyst was found to be oval 4n shape and tapered towards its anterior
end. The outer part of the wall was thioner than the inper part. Fifty sporulated normal
000ysts were morphometrically measuzed. They were between 41.0 Aum and.49.5 Aum in length,
the average being 46.0 ,um, and batween 29,0 /um and 34,2 /um in width, the mean wvaluse
being 31.0 Aum. Aocoomodated in sach of the oooysts were two sporooysts of aqual sise.

No wmicropyle was discernibls in an oooyst. There were z\:oithor oocyst. residuals nor po-
lar graoulas. Elliptical sporooysts wers baetwees 20,5 /um and 24 .0 /un in length, tha
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average being 21.0 /un, and between 15.5 /um and 19.0 A= in width, the average coming
to 16,9 mm. There was plenty of sporooyst residuun with granules (Pig. 1). Four sausage-
shaped sporozoites which were slightly tapersd towards their head erds were held by eaoch
of the sporooysts. Bach of ihe spozoro.tes bad a largse refzactile glebule at its posterior
end, Ten sporozoites were measured. They were between 11.9 Am and 15,3 /um in lexgth,
the average being 12.7 /um, and betzaan 2.33 /u= and 4,25, /um in width, the average being

349 /um.

Table 4
Morphometrio assessment of Isospora felis oocysts by di2ferent autbers (f
by Yasielewskdi, 1504, aod Wenyomn, 1923)

irst estatlished

jAuthors i Host Mfﬁgth ! V)ljgth ; ?r;;rage

T 2 x
Reichenow (1924) | pomestio oat 33 - 45 ; 25 -3 -
Kotlhn (1961) . Domestic oat 30 - 45 ‘I 26 - 36 -
Lowine (1961) { Lion, dog, domestio oall 32 - 53 26 - 43 | 43 x 33
|Shah (1970) Domastic oat 38 - 51 27 = 39 _‘ 44.6 x 30.5
Pande, Bbatis, Chauhan, | Indian lion 23-33 | 20 -28 . 26x22
land Grag (1970)
|chaudhuri and Choudhusy | "Tigoa® (hyt=sid 40.8 = 49.3 28,9 - 34,0 45.97 x 31.05
(1980) carnivore) y
l\uthors of this paper Tiger (albico variety) | 41 - 49.5 29 -« 3,2 46 x 31

Sporulation time and peroentage of suooessful smorulation in 2.5 psr cent potassius
dichromate solution at roor. te—perature

The sporulation time rsquired by Isospora felis in white tiger at room temperature was
found to be between 64 and 72 hours. Room temperatures recorded ducing that period of
time varied between 25°C minimum and 35°C maxizum. Air bubbles were blown through the
faecal sarples for proper aeration of the oooysts, Approximately 85 per cent of all
oooysts sporulated. Chaudburdi and Choudburxry (1980) reporteod success-
ful sporulation at room tesperaturs in the same medium 02 78 per oent of Isosrora lells
oooysts of "Tigon".

Table 2

Bffeots of exposure to chemicals on sporulation at rooo tesperature

Exposure |Control Experioental material

hr 2.5 pe.c.| Sofium ohléx.sol. Coppoer Sulpk.sol. Noz=al sol. Pormulin
E,Cr.0, [ 5% | 108 15 2% | % | 10% | sod.bioarb. sol. 40 %
mlu%ion

8 KC -{9 e KC KC | NC NC XC %

né ss §S ss sS SS |Ss ss NC 1s

24 RS XS NS >0%x| NS | NS NS Is x (Fig. 2)

52 NS IS Is x NS | NS [ 0% S

] 2% ¥S 50%CH KS | NS 8% (S

ne 25 XS 708z . NS | NS [

156 60% 1% | 90%¢ 1C. | 4% 2

54 85% 2% | SOD 12% | 4%

72 2% 0% | 0D 12% | 5%

 Key: NC po change, SS sporulation started, IS izregular spo-ogony, NS normal sporogony,
x died, CS ceased sporogony, SOD sporulated oocysts deZormed, OD oooysta defor=ed
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Table 3

Bffects of different temperatures and checical exposures oz sporulatior
oy Isospora felis oocysts

[Exposure| Control material Exrerimental caterilas 1
hx 2.5% KZC:207 30l 5% sodium chloride solution 10% sodium chloride solut
Te?parature,oc Pecparature, °C Temperaturs 2c
20125 130 '13= ls0 |zo )25 130 |35 |40 20 |25 | 30 | 35| 4
8 kclss |[ws |Ns |95%S|NC | KC |SS | NS |25%S 8s |IS |Is | Is | =&
Hé6 NS|INS | 90%s!g7%5{DS |NS | NS |20%5 15ES| OD S (IS [ Is | =
124 NS |B5%S] 8585/ DS | 30%x|NS | 30%S|SOD | SOD | SOD 10%S = [
32 NS asas| ws | ooss|sop [25%d 33as|sco|sop |k T |cS
40 ?055 9055{ SOD | SOD |SOD [35% SOD [S0D | SOD . SOD
g 90%S |SOD | SOD | 108/ 255w scn|son A | ap oD
1%% sodium eckles.sol. |2% cogpc: sulphate solutioc | % copper sulphate sq:.
202 30 35 |40 |20 5 130 |25 (40 20 |25 |30 | 35 | &€
B SS|IS |IS |=m x NS |¥s [us | IS |IS NS |N¥s [ ¥s }1Is | I8
16 CsS|IS b NS NS NS [ 4 NS 1328 2055 SOD| SC°
24 10%S |x B%S | 10%3 |1 20%5| 80D NS 1858 2098 48| K
B2 K 1555 1588 |2 30D | SOD 1028 SOD | sob | SoD| IS
Lt 2045 sop |sop | sop | sop 15%S SOD | SOD | SOD| seP
He 50D | 50D [soD | S0D | S0n SOD | x
10% copper sulyk.sol, |[nor=al sol.sodium biomrbon, |40% formalis solution
20l25 |30 |35 |40 |20 |25 |30 |35 |40 20 |25 |30 |35 | 4
8 IS|IS |x Is |18 |m 1S | x
e " Is |=x «
24 n
b2
]
‘B

Key: NC no ctange, SS sporulation started, S sporulated oocysts, NS normal Sporogery,
IS irregilar sporogozy, & died, DS deformation of oocys:s started, OD oooysts de-
formed, SOD sporulated oocysts deformed, (S ceased spozogony, AD all ocooysts deformed

Clinioal sy=ztoms
The affected whito tiger lost appetite and streagih. Faeoes ¢urned liguid, almost watery,
apd were of extremely foul odour.

Control of coccidiosis i white tifes

Sulphamathacisa (ICI) bas g-oved to be dighly eZZective 4o mcticoccidial therapy of fallne
animals. It was found %o be pon-toxic to the bost animal treated. I% bas Ddeen Tegularly
used op anticoccidial trsasmert of feline enimals in the autbors’ 200logical gardea.
Approximate ive weight oZ ke affected white tiger was 150 kg. Coccidiosis in the azimal
was sucoessfully controlled by adoinistration o2 three tablets of 5 g of sulphapetaazine
in the feed -ation, followed by balf tkat dose on the following day.

Discussion

tudies into Isospora felis were Zirst iritiated by Wa s 2 el awski (1904) ant
continued, pore recently and in greater detail, by Wen yon (1923). Sporulation time
o? Igospora fells was first recorded by We t z ¢ 1 (1925) and found to be somewhat be-
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tween 48 and 60 hours. Yo referesce was made by him to tesperaturs, R a o azd
BEiregaudarzr (1952) found Isospora felis oocysts o undergo cocplete sroru~
lation in five per ceat dichrocate solution, after they bad been allowed to stay
"overnight". No tezpsrature was acentioned by them either. The 00cysts obtainel Zrom
white tiger (albino variaty) by the authors of this paper wers xept in 2,5 per cent
potassiua dichromate solution at various temperatures, inclucing room temperat:-e. Thase
were treated as cont-ol material,

Effects on sporulaticn of exposure of Isospora felis oooysts to various chemicals in diZ-
ferent concentrations at room temperature wers compared with results obtained Zrom treat-
ment 13 common culturing medium (Table 2). Soms remarkable 24ndings wera recoried by the
authors of this paper regarding viability of Isospora fells cocysts which had deen ex~
posed to 15 per cent sodium chloride culturs at room temperatura, T-ase {indings dif-
Zered Zrom those reported by Bond e 13 (1936) who Zound tbat ococysts of Zimeria
pfexZferi died in 15 ;er cent solution of sodium chloride 4a 24 hours. Eowever, Du n -
o an (19%59a) reporzed about the sams oocyst 3pecies to survive tean days in the same so-
luttoc. The authors zeasured oocyst viability by the criterion of ‘-fectivity, Zar
(1947) reported that cocysts of Zimeria stiedae and Bimeria perforans survived 24 hours
i tea per cent solutlon of copper sulphate, while Isospora Zelis died in the saze me-
iuo after 32 hours.

2%ects of exposurs o various chemicals at different tecperature .svels on both sporula-
tion and viability of Isospora felis oocyats are given in Table 3. Sporogony was Zound
to be highly irregular in different expericental media, Sporoblasts underwent iistortion
and turped elliptical in shape instead of staying spherical. Sporulated oocysts Secame
wrizkled (Fig. 3).
Tolerance and viability values of Isospora fells oocysts in Tesponse %o differeatiated
enviroppental conditions are given in Tables 2 and 3. Data on effec:s of chemical sube
stances at different teoperature levels, including room tecperature, oo sporulation and
viability of oocysts of Isospora fellsd in white tiger may have significapt bearizgs on
practice, in that rrcphylaxis against foline cocoidiosis cap be designed with zlose ad-
Justzent to natural conditions, Chemical substances with lethality %o Isospora fells oo-
cysts, a3 shown 1o Tatles 2 and 3, can be usad for disinfecsion of enclosures .= which
feline animals are xept,

The autbors wish to ttask Mr. A.E. D a 8, Director of the Zoological Garden oZ Calcutta,
for 21s kind interes: in this work. The first author is under a debdt of gratitude also

to 2x. S.K. M 1t a, Veterinary Pathologist of the Zoological Garden of Caicutta, for
his encouragemsnt ans assistance.

Relationship between Scorulation and Eff: *ts of Temperature and Che=ical Exvos:ses on
Isoszozedd Cocpidivn == a Whits Teper (Panthera tigris 5izzis Iinn.) in Zaoloctizal

Oocysts of Isospora fells were studied and tested for sporulation and viabili‘y when

exposed to varlous ciesical at different temperature lavels, Potassiua dichromate so=-
lutica, 2.5 per cent iz concentration, was used for contzol. The oocysis bad “een ob-
taized for investigatico Irom a white tiger (aldino variety) in the Zoological Zarden
of Calcutta, India. A =—orphonetric assessment of Isospora Zelis oocrsts is also Siven.
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Zusammenfassung:

Auswirkurcen verschiedenarticer chesiacher Exvmositioner in unterschiedlicher Tecte-
raturbareschen au? Sporenbildunz unld Lebansfiihiekelt vor Isospore-fel:is-Obcysiec

bei eine- weifer Tiger 1o 20c vor Kalkutta

Sporepbiliung und Lebensfhihigkeit voz Qozysten von Isospora felis wurden nack uater-
schiedlisten chemischen Expositicnez in wehrerez Teoperaturbereichec untersucb:; Als
Kontrolls:hstanz diente Ealiumdich-omat ir 2,5-prozentiger Eonzeztration. Die Oozysten
warer gur Untersucbung aus Kotproben von eineo weillen Tiger (Albizo) im Zoo voz Esi-
kutta gewszznen wosden. Sie wurden auch morphomeirisca beurtellt, Die Exrgebnisse i=2

in Tabeller und Abbildungen dargessellt.

Peanme:
Hypsinie GRIAMYHET XIMUHeCH T SRCNOSTIG! 5 pRayieuy TeMnenatvpHiy o0racTax He 00CS30Ranme

N AR3HUCEOSOCHOCTE HGOCUQEQ—@EARC— goucT v oeroro Tirpa B HaxnmvTsa.

06pa3osasR2 CNOp # IMIRESCHOCOOROCTS OOUNCT #I0CNODW $eArc HCCAENOBALICL B SABRCEMICTE
OT XMMYesKyX ORCMOJIUGIE W TeMnepasyDHNX O0AACTed, RONTPOSBENM BeTeSTEOM ARMEICS Raval
oixpomas = 2,55 KoHUeHTpamTd, OOMICTNE BMIEXANEChL H3 Kata Gesnoro TErpa B SO0CEDKE
KOXBKYTE. Pe3yAbTLTH MODPOMETPUYECKEX HCCACNOBAIGIL OTPAXEHN B TACAITAX H PRCYHRAX.

Figures
Fig. 1 N:rmal sporulated oooyst (zagnification factor: 1,000)

Fig. 2 Occyst died in 40 per cen: Zormalin solutiop &% roo& tecperature ip 24 beuTs
(=agnification factor: 400)

Fig. 3 Occyst wall wrinkled in tex per oent sodium chleride solutior at 30°C 1=
1£ nours (magnification Zactor: 400)
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INVESTIOATION OP COCCIDIOSIS TH “TIGO¥®, A HYBRID CABNIVORE
XZPT IN THE ZOOLOGICAL GARDEN OF CALCUTTA, INDLL

Br 3. K. Chaudbaezri asdd, Choudbury

Intreduotion

It 18 the authora’ privilage to report in this paper exogenous developsent of Isospora falis
(Yasialaewsiki, 19043 ¥ en y o , 1923), oo "Tigon", a bybrid oarnivers, together
wvith the animal's response te antilcocoidial therapy., The animal reviewed, a fomals aged four
years at the time of investigation, had resulted Zrom a oross between a Bengal tiger (Panthers
tigris tigria) and ap African lioness (Pasthera leo persioa). The indiridual had dsen bors in
Caloutta, on Maroh 8th, 1974, with the mother's seventh litter, Isospora falis was colleotad
from faeoal samples of the "Tigon®, on April Sth, 1978, Reported in this paper are detaila
relating to sporogony of Isospora felis oocysts on the hybrid oat as vell as sporulation
periods raquired by the apecies under different temperature oonditions, including room
teoperature, Sporocysts and sporozoites are .nlso desoribed 1n detail,

¥aterial and methods

Pascal samples were colleoted, immediately after defecation, and mixed with potassica di-
ohromate solution 1o A concentration of 2.5 per cent, The material was passed through. twe
layers of ohesasoloth to rsmove ooarse partlolss and thep poured into Petri dishbes, 13 x 20 mm,
te depth of f£111 being less than 4 mm, Sporulation was allowed to take place at room tempera=
ture, and incubatlon vas undertaken at 20 °C, 30 °C, and %0 9C. Air bubbles vere introduced
istermittsntly to aerata the satsrial for better sporulation at room tamperaturs.

The ocoysts were examined prior to inoubailon and then at regular intervals of eight hours for
20 °C oulturing or four hours Zor 30 ¢ azd 50°°C culturing, until eporulation was complate,
The sporulation prooess was observed by cosoentrating the oooysts, which was achieved by
cesntrifugal flotatiom, using supersaturated sugar solution, Eangfag-drop cocyst caltures were
p=oparad by a method desoribed by M a h = t (1968) to facilitate high-continuity observation
of sporogony. FiZty oooysts weres oheoked in each of the time intervals.

Observation vas conoentrated largely on sporulated cooysats. A Zeiss ocular miorometer with
qil-immersion objeative (100 X) was used ia the measurements. 4 Leica N-3 ocamera vas. used teo
ebtain photomiorographs of tha oocysts, spersoysts, and sporocoites, while a Luoida Leita
cansra was used for the drawings.

Results

Speregeny

Reddish coloration of the frash Zaeces appearsd to indiocats hasmorrbage, which actually vas
confizmed by means of benzidizs tests. Only uzsperulated cooysts were passed in fresh stools.
Tully formed spherical sporonts, measuring about 25 um, vere contained in the oysts. The aoyto-
plasm of the sporonts was granulat, with a single Tow of granules situated peripherally, No
puolous was notiocad (Fig. 1). Ome single cucleus, about 7 nm in diameter, usually appeared at
the periphery of the sporont (Tig, 2), within.90 and 120 minutes. The sporont turmed ovoid in
shaps, along with growth, and wvas somewhat constrioted at oenterline. Constriotion gradually
resulted in division of the sporont into tvo sporoaysts, The two sporodlasts vers nearly
spheriocal in shaps, at ths beginning, each of them with a distinet nuoleus in its ocentre,
Then, each of the sporoblasta underweant elongation, in the course of development, and trans=
formation to an elliptical sperooyst, Bach of the sporooysts then had a single puoleus at onme
pole (Fig. 3). Two nuolei appeased at eitder pole of aach sporooyst, within half an hour
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(?1g. 4). The residual grannlar material then formed the membrane of the apsrooysi. The oyto-
Plasns 11 each of the opsTecysts began te undergo simultaneocus differentiation inte sporsfittes
(21g. 3). Ne miorepyle ‘nex pelar granule was neticeadls. Cemplsiicn ef aporogeny was evident,
'.h"’ each of the sporocysts had undergone differsntistion inte feur fully developed spere-
scites, with olear sperooyst residuus being left (Pis. 6).

Tcnparnturo, humidity, and uxobdstructed acoess to oxrgen were fecnd te be thres fundamental
faotors underlying any oooyst sporulation, The sperulation time required by lsospore felis in
®21gon" at room temperature was found to be between 48 and 72 hozrs, The room tewperatures
reoorded in that period of time were between 28 °C minimum and 3§ *C maximum, Air bubbles veze
blown through the faecal samples for proper oooyst aeration, Seme 78 per oent of all ocooysts
sporulated under suoh conditions,

Peroentual sporulation_at diZfsrent temperatures_

Sporulation time required by Isospors felis of "Tigo=" was reoorded for 20 °(:, 30 °C, and

50 °C. The Period required by 89 per osnt oZ &ll oocysts to undesgo sporulation at 20 °C was
40 bours, while 90 per osnt of all oooysts complete:i sporulatiar a: 30 °C in twelve hours and
anether S0 per cent at 50 9C 1o six hours. CompaTadls figures rn‘po:tod by Shab (1970) 1
the oontext of domestio oat (Felis domestioa) wers 40 hours for 2C 9C and twelve bours for
30 °C, and the peroentages of cooyst sporulation were 96 and 95, Tespeotively.

4 oomparison between oooyst sporulation percentages obtaiped by the authors of this paper, ai
different temparatures, on the one band, and those reported by S h a h (1970), on the other,

1s given in Tadle 1,
tle

Findings obtained by Shah (1970) from domestic oat

2ime Deeded for Temperatzre Peroexsiage of
sporulaticn (hr) Sc sporziation
Mo 20 96

= na2 30 95 .

Pindings obiained by axthars of this paper Zrom °"2igon®

HO 20 1)
ha 30 %
6 50 9
Qogyst_morphology D

The ocooyat is oval ip shape and tapered towardes one end. It is deubdle-—walled, with the outer
wall being thinner than the inper wall, Measurements were takez of 35 sporulated oooysts.
Thelr lengths varied betveen 28.9 and 34.0 P the average beiag )1.05/::-. Accommedated in
saoh of the opdyste wers two sporooysts equal in sise, Ne Emiore;yle vas estadlished from an
oooyst, Osoyst residuum or polar granules were pot motioed eltbez, The sporooysts were of
elliptiocal shape and yaried ip length betwesn 20,4 and 23.8 am, giving an average length of
21,1 um, Their widths vmcied betwesn 15.3 and 18.7 mm, bringing the average to 16.3/:1.
Spersoyst residuum was oZ remarimble sisze and oontaiped granules, Rach of the sporeoysts hai
in it four sausage-shaped sporozoites whioh tapered slightly tovards one end, each of them
oarTying & large refraocsile glotule at the broader end. Weasurezezis oould be takXen only of
eight spororoitea, Their lengths varied betveen 14,9 and 15,3 au, the averags being 12.75/1:,
.'hili their widths yaried betveen 2,55 and 4,25 )% Eiving an average of 3.9 pa,

Clinica) symptoms

The affected "Tigon" asuZfered inappetenocs and feebieness, Faeces turned 1liquid, almost watecy,
apd haemerrhagic diarrhesa developed, Fasoal odour vas extrezely Zoul.
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Control of ocooeidiosis in ®Tigon”®

*Sulrhamezathina® (Iaperial Chemical Industries) 1s highly effeative on 0occidicais in
tolﬁu. It proved to be pon~toxio to the host animals treated, It has been used ragularly
to oontrol oocoidlocals im groups of felines in the authors' zoological garden.

fhe approximats live weight of the "Tigon"™ affsoted was 103 kg, The disease was takan under
ooptTol with good success by adaministration of two "Sulphamecathine® tablata of ) g in tha
tood ration, followed by 2al? that dose the other day., Suboutansous injeotion of “Sulpha-
mesathine® sodium solution in a oonoentration of 33,3 per cent, under aterile oconditions,

and ooncomitant application of "Vesadin” (May & Baker Ltd.) failed to produce palpable thera-
peutio results on 0000idiosis of oarmivores in the authoras’ zoologiocal gardenm,

*
Disousston

Studlss into Iscspora felis had been first initinted by ¥ a s L el evwa ki (1904) and
continued more recently, in greater detail, by ¥ en yon (1923), Yen yon , in his
report oen Isospora fells aporulation, elaborated on tha presporent phase, He refarred to
sporonts with two distinct Duolel as well as to sporoblasts with nuolear streak and spero=
zoltes with a residual body eaoh, Also inoluded in his report were studies into the nuolear
struoture and auolear divisios of sporonts and into the sporoblast phase whioh began, after
000y3ts had been orushed and their oontent atained with iron haesatoxylin, While the authors,
in the study under review, also followed up the presporont phase, they did not discover any
sporont with two nuolei nor any sporoblast with four nuclei. An adequate acoount of Isospora
2alis sporulation in all phases was given by T o m i mur a (1957), While a certain
acoount of lsoepora felis sporogony was givea by L 1ok f e ld (1939),-as well, his
desoription was quite incomplete. S b a b (1970) ocontributed to more eluoidation of.the
Isoapora felis sporulation prooess and its timing in domestio ocat.

“he authors of this paper soted some diffarence between their own Iindings regarding sporu-
lation and 1its timing, oD the one hand, and those reported by S h a b (1970) for Isospora
Zelis in oat, on the other. Sporulation ¢ime of Isospora felis was Zirat identifiled by
Yoteel (1925) and found to be somevhat between 48 and 60 hours, Yet, he failed to
zention any temperaturs, 3 a o and H ir e-gaudar (1952) Zound Isospors felia
cooysts to undergo oomplets sporulation in five per oent dichromate solution, afisr they had
been allowed to stay "overzight®, They mentioasd no temperature -¢ither, The authors of this
papar studied cocyat material obtained Zrom "Tigon®, Their cooysts vers kept in properly
asrated 2,3-per-cent KZQZOT at various temperatures, inoluding room temperaturs, Times re-
quired for sporulation at diZZerent temperatures together with the percentages of sporu-
lation, recorded by S5hal (1970) from domestio ocat and by the anthors of this paper frowm
™rigon®, a hybrid oat, are given for oomparison in Table .

A zorphometric account of Zsospora f£slis cooysts is tentatively given by the authors of this
Daper 1o Tabls 2. Refersnce is aade also o findings obtained by other workers fros different
%ost apeoies, ¥o significance needs to be attributed to some slight vyariation in measured
variables of “"Tigon", which seeus to be attributable to some Dew ~a2d of host interaction.

The "Pigon® infesoted with Isospora falis received *"Sulphamezathine® (Imperial Chemical
Industries) for apticocoidial therapy, oo April 8th, 1978, and its fasces were cleared of
Isospora felis as of April 10th, 1978,

Acimovwledgement

T™e firat author should like o express bis sinoers gratitude to Dr. Se ke N1 trTa é
Yoterinary Pathologists in the Zoologioal Gardenm of Caloutta, for all encouragement an
assistanoe in support of these studies, e authors vish to thank slso Dr. i. N. Guha,
Dirsotor of the Zoological cGarden of Calcutta, for his kind interest in this works
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Unsporulated oooyst: Ooeyst with two Oocyst with Sporulated oooyst
in Zresh faaces; : sporocysts, each partiallr formed

5o pucleus visible witk two auclel Sporocoites

in sporont

Unsporulated oooyst in Oooyst with sporpat Trapsformation of oooyst
2resh Taeces; Do Duclwus nucleus visidble to aporooysts
visible in aporont

Pe—————

o

Oooyst after sporulation

Dsoyst with two Bporo- Qocyst with partially with four full
y.devsloped
:::;:l sach with two forsed sporozoites sporozoites and residuum

41 each sporooyst
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2N
Zadle 2
Conpacative measures 02 Isospora felis ococysts, as reported

by different authoss (fires established by Vasielevaxi, 1504,
and ¥ecyon, 1923)

Ilutho:r- Hosts length, ¥idth, Average,
B us wa
/ 72

Reichensw D 330 33 -4 23 - -
(1921) o::. ’ s
Kotlhr (1961) | Domest. |30 - 45 26 -3 |-

oat
Levize (1961) | Lioz, dog|32 - 53 26 - 43 43 x 33

an! domss

tio oat
Shan (1970) Do:ut. 3§ - 51 27 - 39 41.6 x 30.5

oa
Muthors of thif "Sigoa® [40.8-49.) | 28.9-34.0( 45.97 x 31.03
papas

Summary:

Ipyeatication of Coczidinsis in #=ipge® a Hybrid Carnivors kept in the foological Casden

Sporogony and morpholegy of ecoysis of Isospora felis are the subjects o2 this papes, They were
atudied in the contex: of a four-yeax 012 female "Tigon®, an unusual hybrid animal whigh
originatsd Irom & cross between a liecness and a tiger in the Zoological Garden of Calcutta.

Zusammenfassung: .
Untersushungen Gbey dia Kokeidioas bel s:nas =ripon®, einer Erenrung ewiscohan Tiper usd Liwe,

im Zoologinchen Gartes von Kalkntta

Mit der vorliegendez Arbeit wird ein Beitrag sur Sporogonie und Morpbologis der Ootysten Vo
Isoapora felis vorgelegt. Die Untersuciungen erfolgten an eines vier Janre altep weillichen
*D3gon°, eiper ungewzinlichen Kreusuag gvischen einer Luwin upd einem Tiger des 2oologischen
Gartens vo» Kalkutta.

de Calcutta

L'étude présente coasiitue une ceatribution d la sporogonie ot d la morphologie des coxystes
d'Isospors felis. Les examens on: §%é falts sur une “tigonne”, femelle de quatre aos, croisement
inmclite entre ume lionne et un tigre réalisé au Jardin zoologique de Calcutta.

Pesmue:

Hayzeurs ro voap v "Teroxu"-xAreTEoro, ONBITVHEHHOT
B _300nADKEe Topoza HATHKVTITH.

B ppeanoxeEMed padoTe oGCYRNAETCA COODOIOHRA B MopdosOTEA OOMACT OT Isosporn £ e0l1is FiCCNELOBAKRAA

OpeBoIRIECH, HAa WeTwperneTHed camxe “1ZToR”, DOMYREHHOA B PE3YALTETE PeIKOTo CRpesZsamuA TErpa
% NLBELE B poenapke ropona RannryTTu.
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Torulosis in Golden Pheasant (Chrysolopius pictus):
a case report

N. C. Navex,, S, K. Das and
J. Samadszzr

Disease Investigation & Clinical Laboratory,
Darjeeling-734 101, India.

A m:xed pair of golden pheasants (Chrysolopius pictusj, which
are origina y residents of the interior of China, were reared In
the avlary ¢’ the Padmaja Naldu Himalayan Zoologlcal Park, Darjeeling,
In due course a cock-puller was hatched, weaned and sheitered by
an attendar: ; later the bird emaclated rapidly and died after a month,

Post.mortem of the pheasant showed small granuiomatous
swelling of the intestinal mucosa and inflammed, hyperaemic liver,
Leishman's siaining of the smears drawn from those organs revealed
clusters of encapsulated light-stained spheriacal bodies. The <iameters
of such boares were n average 4 and 154 tn the smears from Intestine
(Fig. 1) and isver (Fig 2) respectively. The capsules were starned dark
while the e-zircled budies were reddish, There was no connecting
filament,

The morphological study confirms the parasite to be Cryptococeus
$p.. the myzctic organism having zoonotlc importance and the difference
In dimensic= indicates that the Infection Introduced through digestive
tract gainec :ts maturity in hepatic tlssues.

Discussion :

Bisbsze (1938 first deserfbed cryptococcal enterohepatitis In wild
fowl. Earlier the organism was recorded from man and large animals.
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Emmons (1955), Walter and Yee (1968}, Thasmakom et af (1970), Boehm
et al (1970) and Jacubicz (1974) observed the presence of this
mycotic organism In the dropplngs of domestic pigeons in different

parts of the world, ’

The present report Is the firse record of cryptococcosis or torulosis
in two different stages In the Intestine and liver of a golden pheasant.
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Fig. . Cryptococcus in Intestinal smear. X 800

Fig. 2. Cryprococcus amongst hepatic cells, X 800
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Short Cemmunieadon

FOOT AND MOUTH DISEASE IN AN ELEPHANT IN CALCUTTA
ZOOLOGICAL GARDEN : A CASE REPORT

T. Chakraborty® und B. K. Majumder
~vological Garden, Alipore, Calewsta-100 027

Foot and mouth diseasc is a well popular viral disease mainly of cloven footed animals.
This disease m epizootic form in domestic animals causes serious cconomic loss in many parus
of the world. In some countries mrict cradication programme reduces the inteasity of the
discase to a very low extent, though the prevalence of discase in wild animals is not at
all aficcted. Besides cloven footed animals other wild animals like clephant and wid antelopes
are also atfected (FAO/UNDP report, 1972 ; Hedger and Brookiby, 1976). Piragino
(1970) reported an outbreak of FMD in African clephant, Pyakural and Singh (1976) repor-
ted anotner outbreak in Indian cicphant in Nepal.  But available literature cited po such
occurence i ciephant in capuve condition. Tne present communication deals with a casc
of this discase in a 200 ciephant.

A young (U yeary, female Iudian clepiant of Zoological Garden, Calcurta i3t showed
lymptoms of being off-fced and listlessness, noticed on 213t Feb. 1988. After two days the
animal furiher exbibiled profuse salivation and high rise of temperature (105°F). On thorough
examination, vesicular lesions were noticed on the mouth, sooutand cruptions oa the feet
which later became ulcerated. Duc to ulceration the animal became unable to take food
and showed lameness. On the basis of clinical picture, gross lesions and course of the
lness, the discase was suspecied to be FMD. To confirm the diagnosis, epithelium of the
tongue and tissue from tcct were collected in screw capped vials coataining 509 glycerine
saline (W, V) for identification of the causative viral agent, A small picce of affected tissue
was triturated and centrifused and in supernatent 100 1. U. of penicillio and 100 mg of
septomycin was added and inoculated in the foot pad of the guincapig.

On isolation, type ‘0" FMD virus was identified. Inoculaton studjes in guincapig
sbowed formation of vesicles on the fifth day after inoculation. The indentified type 0’ FMD
virusio the present casc is the common strain to be responsible for this disease in clephant
as also descrited by Pyakural and Singh (loc. at.). But Piragino (lx. ¢it.) isolated 'A-7' strain
of FMD virws from an outbreak. ‘SAT-2'strain of FMD virw may also cause this discaze
though natural infection is yet not recorded (Howell «f ai., 1973). It has also shown that
patbogenesis of this discasc followed a more or laws similar course to that which is usually

* Departmeat of Verarinary Pathology, Bidhan Chandra Knihi Viswaridyalaya.
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noticed iu other suspectible animals. The clinical picturc atuibuted to this discase in this
observation showed that the involvement of leet and buccal cavity was very severe in clephant
which was also noted by Pyakura and Singh (loc. cit.). As the clephant was stall fed and
kept in a separate accommodation distant from other animals, the source of infection could
not be properly worked out,

Treatment with Resticline (Tetracycline hydrochloride) and washing of the fect, snout
and mouth with Pot. permanganatec solution alongwith application of Mercurochrome
lotion, spirit Acrifiavin and Nebasulph powder made the elephant recover after onc month.

However, this observation again supports the previous workers and confirms that FMD
is not a discase of cluven footed animals alone but also occurs in other animals. Furthermore,
it'may be concluded that duc to lack of protectives mcasure, it raises the possbility that wild

animals including clephant may harbour the infection and play an important role in dessimin-
ation of the discasc,
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XYLAZINE-KETAMINE ANAESTHESIA IN A TIBETAN WOLF
CANIS LUPU'S CHANCO

Goutam Chakraborty and Arup Kr. Das!

A male adult (3 yrs old) wolf
weighing about 10 kg showed symptoms
of lameness swelling of the hock joint of
the left hind limb. A combination of
xylazine* and ketamine** anaesthesia
was used for physical examination. The
combined drug was taken into a plastic
projectile syringe (3ml capacity) and
administered in the neck region with a
blowpipe. The wolf was injected 2 times
in rapid succession. The approximate
dose of xylazine and ketamine was 1.33
mg and 10 mg/kg body wt. respectively.

The induction time took about 10
minutes. Respiration was normal.

References

Wallach. J.D. and Boever. W.J. (1983)

Salivation was minimal and eyes
remained open. There was excellent level
of analgesia and anaesthesia. It took 15
minutes for examination of the joint and
to do the necessary clinical procedures.
Complete recovery occurred 1 hour after
injection of xylazine and ketamine.

Wallach and BOever (1983)
reported ketamine and xylazine
combination as the most commonly used
chemical agent in wild carnivores. The
sedative analgesic and muscle relaxation
properties of xylazinc have also been
found to be usefu] in combination with
ketamine for Tibetan wolves without any
ill effects.

Diseases of Exotic Animals. W.B.
Saunders Company Philadelphia p.413.

ADVO, PNHZ Park, Darjeeling

2. Vety Surgeon, Govt. of West Bengal, Parasite Control Unit. Howrah
Xylazine Farvet Lab. Holland (20ms/ml)

**  Ketaset Fort Dodge Lab. U.S.A. (100mg/ml)
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ISOLATION OF CRYPTOCOCCUS NEOFORMANS FROM CAPTIVE BIRDS
T. Chakraborty. D.K. Basak, M.K. Bhowmik and B. Mazumder'

Depariment of Pathology. Faculiy of Veterinary and Animal Science
Bidhan Chandra Krishi Viswavidviava, Nadia, West Bengal - 741252

Cryptococcosis, a disease of zoonotic importance is sporadic in occurrence in animals
and man. Its causative agent, Cryptococcus neoformans has saprophvtic existence and is not
transmitted by direct contact between the hosts. but it appears in man. animals and birds
sharing the same environment. There exist only a very few case records on the spontaneous
disease in some species of captive birds based on clinical and necropsy findings (Clipsham
and Britt, 1983: Fenwick er al.. 1985; Nayak er al, 1985). However. reports on pathologic
features of the spontaneous disease and the prevalence of infection in the birds environment
are scanty. The present study is an effort made in this direction.

Materials and Methods

A disease of prolonged course in certain species of caplive birds was observed at the
Calcutta zoo periodically over the past two ycars. The ailing birds were examined clinicaliy
and symptoms were recorded. Droppings from both ailing and incontact birds and also from
clinically hcalthy pigeons of the same enterprise were culturcd on modified Littman Oxgall
agar to isolate the organisms (Botard and Kelicy. 1968).

Dead birds were necropsied and gross pathologic lesions were recorded. Impression
smears from heart blood and diseased organs wcre stained with Gram's Locffaler's mcthylene
blue, Zichl-Neclsen's (Z-N) and lactophenol cotton bluc stains for the demonstration of
organisms. Ascptically collected tissue materials from the cdges of lesions were cultured
bacteriologically. The same materials were also utilized for mycological studies and isolation
attempts werc made on Sabouraud's dextrose agar medium at room temperature for 3-5 days.

Tissue pieces from diseased organs were immediately fixed in 10% ncutral formalin.
processed for paraffin sectioning at SUm thickness and stained with haematoxylin and eosin
(HE). Duplicate sections were further stained with Z-N for mycobacteria, modified periodic
acid schiff's (PAS) for fungus (Iyer, 1981) and Mayer's mucicarmine stain to differcntiate C.
neoformans from other capsular fungal agents.

Results

Cryptococcal infection in different species of captive birds is shown in the tablc. Out
of 69 (16.95%) culturally positive birds, only 11 (2.7%) manifested clinical signs, comprising
of dullness and depression, progressive emaciation, thickening of the base of tongue, bilateral
nasal exudation, laboured breathing and death.

1. Calcutta Zoological Garden, Alipore
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Impression smears stained with lactophenol cotton blu:  showed clusters
of cacapuslatad light stained, spherical bodicsuf 4to 13#m in diameters withoat any
copnectiog filameats, morphologically sugg:stive of Cryptococcus sp. Cultares from
droppivgs of 4 pheasants and 58 pigecons on Littman oxgall 2gar produced distinct brown
coloured colonics on 4 days of iocubation, [afected tissue materials on Sabouraud's
dextrose agar cxhibited soft, white to cream coloured yeast-like colonics oa 3 daysof
ipcubation, which later became palc brown-coloured with mucoid appearance.
Fermentation of sugars had negative reaction, but urease test ?as positive coofirming
{he organisms as C. reoformans. Fuogal isolates were also conf{irmed as C. neoformans at
the School of Tropical Medicine, Calutta.

Cryptococcal Infection In ihe differeat speclas of capilve blrds

2 i} !
i N
No. of samples culturally positive ) boirdos{ | No. and percea-
[
i

_ l;paof ; | nosiuve hu;c of birds
pecies irds i ' : . i shomagciiiizsl
czamined | D i lafected Droppiog! i for C.r.yp I ATERS N
| Deoppiaes | 00 and iafec- | tozozsal . o AIAT
' | ted u'uue.ni iafeztioa | S Dl
| |
Muscovy duck 72 - | 2 — P2 |2 (1449
(Calrina moschais) [ i
Phesuaat 4 s ] 6 &6 6 (5.64%)
(Aggaaienus argui) '
Macaw (Ara ararauna) b)) - |I 2 - f 2 2 (1.10%)
]
i
Parrot (paittacula 81 — l 1 - l | . 1 (0.81%)
kromael) v H [
{
Pigeon (Columba livia) 108 58 \ - e i 53(60.9%) i =
|
407 62 | It 4 169(16.95%) 11(2L7%)

All the 11 birds on necropsy contained multiple nodules in the lungs and liver
Intestioes of 4 pheasants also had nodules snd thickening of the mucosa. The nodules
gere white or cresm-coloured, varyiog in sizes from a millet seed to a pea, glistesing in
appesrance, slimy 1o consistency and firmly sttached to the respective organs. Gut
surfsces had multiple focsl areas of caseation and necrosis scattered throughouat the
parenchyms. Liver further revealed enlargement and light grey in appearence and the
glisson’s capsule was excessively thickeaed. Lungs also contained firm rubbery arcas
of consolidation which showed a mucoid cut surface.

Histologically, HE stained sections revesled multiple granulomas which consisted
of a central caseo-necrotic mass with the preseacs of large numbers of faintly stained
fungal bodies, epitaclioid and foreign body giant cells aod the whole lesions werg
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cacapsulated @ith conaective tissue clementy infiltrated with lymphocytss, mac-ophages
and ~lasma cells (Fig. 1). Many giant cells gere observed eogulling the fungal bodies
Oceasivnally, the lesions coalesed involviog a large area of lung 1nd liver pareachyma.

In modified PAS technique, the organisms in the graoulomis appeared as ovoid,
thick-walled and surrounded by a wide capsule (Fig. 2). The capsule was distioctly pink
to red in colour by mucicarmine stain, thus also coafirming the organ:sm 29
C. neoformans histologically.

Liver further revealed ceatral lobular coagulation necrosis and int:r and
iotra-lobutar proliferation of reticuloendothelial cells, with virying oum3zrs of
jympbocytes and plasma cells.

Discosslon

Cagtive birds at large enterprise live in an eavironmeat contigudusly occupied by
them aod contaminated with the pathogens from cither infected or carrier host birds.
C. neoformany is usually excreted io the droppings and nasal secretions of both infectzd
acd carricr bosts thus contaminating the soil and dust.

Cultures from the disecased organs of 11 birds aod also droppings of 4 phzasants
w1tk clinical sigos snd mortality showed C. neoformans. Interestingly, the organisms were
also recovered in $8(60.9% ) of 105 dropping samples of clinically healthy pigeons in the
same caterprise. Eaxmons (1955) also observed cryptococcal organism in 57.0% of 111
droppings samples of clinically normal pigeons culturally. He hypothesized that
viruleot straios arc fouad abundaotly io the nests sand In accumulation of pigeon
maoure. The results of this study suggested that pigeons are 1lso susceptible to
cryptococcal infection without aay clinical disease and acted as carnier birds.  [afection
(0 al} susceptible birds is nearly acquired by inhalation of lun3al spores along with
terrestrial dust (Ajello, 1958).

Clioical sigts of the spoataoeous disease observed in this study were almoyt
ideatical to the earliet reports in macaw (Clipsham aad Britt, 1983), molucan cackatou
(Feawick et al., 1985) aond golden pheasant (Nayak es al, 1985). The formation of
grarulomatous lesions in the organs is the characteristic responsc and such
lesions are possibly developed dus to low grade of hyperseasitivity of the viruizat
strains of  C. neoformans. Hypersensitivity gragulomas are T.cetl depzadent,
renresentiog 3 form of delayed hypersensitivity (Jooes and Hunt, 1983). Earlicr
fg.;-,o:t[mrron. 1955) suggesting affinity of cryptococcal arganisms to ceredbrospinsl
memages of animals and man. was 0ot 3 featuce io the birds of this study, possibly due
to host specificity.

Sommary

The prevaleace of cryptococcosis ia ca’gt_ivc birds was reported buased on the
isolation and clinicopathological findiags. of 69 (16.93°%) pasitive casas. only 11 (2.7°7)

birds of 4 specics showed clinical signs aod mortality with chiaractenstic granulomateus
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tesions in the lungs, liver ond occationally in the intestice. Cryptococeal orgsnisms
were Jlsn xdgnnhul io the grapulomatous lesions. High gumbers of dtoppiag sazples
from ~l|mc.:.1y healthy pigeoas of the same eaterprise wzre - culturally positive for
vcryptoccccal infection. It issuggssied that the pigeons act asa cacrier host for the
‘spontancous disease (o other birds,
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SQUAMOUS CELL CARCINOMA IN A YaK

T. Chakraborty, D.K. Basak and B.K, Mazumdar®

Deparument of Veterinary Pathology, Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur, Nudia, st Bengal-741252

Squamous cell carcinoma may affect any part of tke boy. locidence of this typ: of
L4fi.0MA i> very common io bovines (logmire, 1947; Kulkarai, 1953; Takutake er o/, (1976
Occurrence of this neoplasm in zoo animals szz:s to be low. Easley er ol (1980) reported
a case «f squamous cell carcinoma in Iado-China sika deer. la the present com.mupication
a4 :quamous cell carcinoma on the right cheek of a yak (Bos murus) is rzported.

A solitary noduiar growth was observed in the lower right cheek of a 3 year old yak in
Cuicutta zvo. Iautially the growth was soft and small in sizz (4ems) but gradually increaced.
The tesion tater besanie irregulac in shape with greyish-white in appearance and ulcerated
Oozing aut of sticky material from the lesion was obssrved and the animal was frequently
scratebiog with foreleg. The lesion was regularly dressed with aatiseptic lo.ion. Treatment with
ampicillic was trisd witgrno result, Biopsy malterial was . taksn from the growth Ta: apimal

died two months after the tirst apprisal of the growth and the size of the growth mcasured
15cms at the tiree of death,

Affected tissues from the growth were collected ducing partial autopsy. Routine
autopsy oi the animal was beyond the scope.  Materials were preserved in 109 neutral formal
saiioe, processed thraugb conventional tecbnique for parafia sectioning and stained with
loumalownin and cosin. Ono section, surface was granular asd greyish.white io colour;
histopathologically very regular concentric keralin layers were seen to {orm *“pearls™
(Fig. 1). This was the picture in opc seclion, but the other showed exteasive anaplasia with
infltrative chords of cells that invaded the dermis a2and subcutis. A good number of thin
walled blood vessals were seenin these areas. Clumps of aaaplasic carcinogenic cells were
scen in a number of blood vessels which is a definite sign of mszastasis Ia some places exten®
sive pecrosis evidenced by karyorrhexis and karyolysis were ssco.  The apaplasia of the cells
were cocfirmed by the polyhydral cells with prickle borders acd preseace of large byperchro.

wativ ouclci and pienty of mitotic igures. Tbe bistopatbological £ndings are identical to the
descripticn of Jubb and Kenoedy (1970).

The present case bears an importaoce by tde fact that the animal died within 2 months
alter the Grst appearance.  Furthermore extensive search for literature revealed no such reporg
of carcinoma in yak. Yak gencrally live in tbe region of Tibst and Upper Himalayas wbere
sup rays are not so scorching as in Caicutta which is situated nzar the Tropic of Cancer. As
ire ammal was Kept in the zoo where prolonged scorching solar radiation is wsuai it
tiright have preduced the lesion,

* Res.dant Veterinary Suigeon, Zoological Gardea, Caleutia-2?
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Io the histological stedy carcinogenic cells were observed in the blood vessels which is a
definite sign for metastasis, but due to the lack of facilities for detailed and complete autopsy
examination the authors failed to find out metastasis in other organs of the animals.

Acknowledgements: The autbors are indebted to the Director, Alipore zoo, Calcutta
for bis kind co-operation.
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Short Communication

TOXOCARIASIS IN HIMALA

136, December, 1995

YAN WOLF (CANIS LUPAS

CHANCO) PUPS

T. CHAKRABORTY and B. MAITY?

Pagmaja Naigu Himalayan Zoologica: Park
Darjeeiing - 734101 (W Bangal)

Avaiiable literature did not reveal
any record of neonatal mortably in
Himalayan wolt pup due to loxocara sp.
hence the present communicaton i1s an
attempt in this direction

Materials for the present study con-
sisted of five pups which were born
during February, 1993 and died by the
age ol 1 5months These pups were living
with the adulls in an outdoor enclosure
attached to night shelter These pups
were showing the clinical signs of general
weakness,emaciation/ retarded growth
tacked up abdomen. diarrthoea.
dehydration and nability o move

Necropsy revealed emaciation
dehydration, tocal patchy ditfuse areas
of pneumonia with biood tinged exudate
in broncni and trachea, congesied liver.
haemorrnagic gastroententis and thicken-
ing of intesunal wall. Stomach/mniestinal
contents were blood tinged and contained
10 to 50 adult parasites indistinguishabie
trom Toxocara canis. Heart blood in cul-
tural examination showed the presence of
Staph. aureus and Past. multocica.

Histopathological study revealed
characteristic  changes of acute
bronchopneumnonia. Acute nflam-
matory changes with necrotic foci and
connective tissue proliferation were
seen In liver. Kidneys exhibited
monanuclear and neutrophilic ag-

| .« Research Otficer Tisease
and Cinical Lab Dareeling

Present Azsress
Investigation
734101

gregates with oedema and haemorrnage
n one case . Haemorrhage and necrolic
changes were present in the spleen of
all the five pups. Various chnical gross
and nistopathological changes cbserved
In the present study were in conformity
with earlier findings reported by Sastry?
anc Soulsby? The presence of T. canis
in stomach and intestine and associated
changes might have contributed sig-
nificantly in the death of the pups but the
)mmediate cause of death was acule
bronchopneumonia. Veriical transmision
of intection from mother to pups is a com
mon method’. The role played by Stapn
aureus and Past. multocida in the dgeath
of the pups can nof be underestimated

ACKNOWLEDGEMENTS
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Vetennary Services, West Bangal for all
the facilities.
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SEPTICAEMIA [N CROCODILE DUE TO PROTEUS SP

T. Chakraborty, D. K. Basak and B. K Majumder?
Oeptt. of Vcrerina}y Patholagy
8. C. Krishi Viswavidyalaya,
Mohanpur - 741 252 (W. Bangal).

Now a days crocadile industry is g3iniag dus importance through out the
world for its economic value. In order to determine the proper line of treatment it is
therelore necessary for the breeders and investigators to be aware atout the potential
pathogenic infections. As such, the present paper desciibes a case of septicaemia due
to Proteus sp. in a crocodile,

A two yr old crocodile at the Zoological Garcen, Calcutta in 1988,
showed clinical signs of anorexia and lethargy, It died two months after onset of
these symptoms. The carcass was subjected to necropsy. Impression smears {rom
different visc2ral argans wers mads. Microbiological isolations wers attempted f{rom
heart, blood and tissue piecss were collectedffixed {rom different visceral organs sho-
wing lesions for histopathological examination,

Imprecsion smear. shawed pleomorphic.noncapsulated bacillis. Isolation
studies confirmed the bacilli to be ot Proteus sp. as reported earlier™. Gross pathology
showed consolidation of lung,.congestion of kidneys/spleen and pala whitish liver with
focal haemorrhagic spots. Histopathology revealed focal haemorrthage and severe
pneumonic changes characterized by serofibrinous exudation together with maononuc-
lear cell aggregation. These manonuclear cell aggregates wera like graps bunches and
at places formed giant cells {Fig. 1). : The tubular epithelium of kidnay showed.dege-
neration/desquamation with haemorrhage, and infiltration of mononuclear cells. The
liver shawed fatty changes, haemorrhages and isolated areas of ccagulative nec;osis,
Spleen was severely congested. Ulcetation, sloughing and hecsesis ccecurred in the
tips of intestinal villi. Similar observations \Tnfa recorded in pas:. However, earlier
workers! could not observe giant cells in lungs as was noted in this case. S etiogen-

esis could not be properly explained but ths organism might Lave initially produced

1. Veterinary Sutrgeon, Zoological Garden, Calcutta.
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acuie senticaemia followed by localizatien in the lung tesulting in chronic lesion and
subsequent ceath cue to sulfocation.

Fig. 1 Section of lung showing serofibrinous exudate,
mononuciear cells and gaint cails. H E x 450
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EXTIRPATION OF EYEBALL IN A HOG DEER
(AXIS PORCINUS)

V.Vasaviah, T.N.Ganesh', D.Swaminathan, R.Thiruthalinathan
and R.Uma Rani?

Arignar Anna Zoological Park, Madras - 600 048

Surgical conditions affecting the
eyesin deerare very rarely reported.
The present study reports the sur-
gical management of an eye injury
in a Hog deer (Axis Porcinus)

Case History

A male Hog deer aged about
2'2 years received from Trivandrum
Zoo and under quarantine for a
month, was shifted to the animal
moat in @ wooden cage. When the
animal was introduced in the moat,
due to strange environment, it started
running aimiessly due to excitement
and its left eye was injured.

‘Clinical Examination

Farclinical examination, the animal
was sedated using 30 mg of ketamine
hydrochlride® (@ 1.1 mg/kg) and 20
mg of xylazine hydrochloride* (@ 0.74
mg/kg) intramuscularly. After seda-
tion (set in 12 minutes), the animal
was examined. Detailed examination
revealedthat the left eyeball was injured.

infected and also infested with maggots.
Since the animal showed signs of
recovery, an additional dose of 10
mg of xylazine hydrochloride was given
intramuscularly to prolong the seda-
tion. The animal was transferred to
Zoo Veterinary Hospital for further
treatment. The affected eye was irrigated
with 1% boric acid lotion. Maggots
were removed manually and turpen-
tine gauze was packed. Blood sample
was collected for routine examina-
tion. The hematological finding were
as follows:

1. Hb ¢ 14.8 g/dl
2. Pcv : 43%
3. ESR : 4 mm/hour
4. RBC Count 13.8 X 10%¢cmm
5. WBC Count : 3.8 X 10¥cmm
6. Differential Leucocytic Count

a. Neutrophils : 62%

b. Lymphocytes : 31%

c. Monocytes : 4%

d. Eosinophils : 3%

e. Basophils : Nil

Associate Professor, Department of Clinics, Madras Veterinary College, Madras
P.G. Sludent, Department of Surgery, Madras Veterinary College, Madras
Ketamil, Troy Laboratories Lid., Australia

Xylazil, Troy Laboratories Ltd., Australia

N
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Extirpation of eyeball in a Hog deer.

After two days the animal was
again sedated and on examination
it was revealed that the eyeball was
partially necrosed and hence it was
decided to extirpate the eyeball.

Suﬁcal Management

The animal was sedated using
40 mg of ketamine hydrochloride (@
1.48 mg/kg) and 30 mg of xylazine®
hydrochloride (@ 1.1 mg/kg) intra-
muscularly. After sedation (set in 2

minutes), the animal was transferred_

to the operation theatre. The site
was prepared for surgery. Retro bulbar
block was made using 3 ml of 2%
lignocaine hydrochloride. The extir-
pation of the eyeball was carriedout
in the routine manner. After remov-
ing the eyeball, a sterile gauze soaked
in povidone-iodine was packed inside
the orbit. The skin wound was closed
with simple interrupted sutures us-
ing 1-0 black silk leaving an opening
at the medial end for drainage. The
whole operative procedure was com-
pleted in 40 minutes. Inj.Yohimbine
Hydrochloride®-10mg(1ml) was given
intramuscularly to reverse the anaesthetic
effect of xylazine hydrochloride. After

974

50 minutes of sedation, the animal
showed complete recovery without
any side effects.

Post Operative Management

The animal was given inj. strepto
penicillin? - 1gm-i.m. daily for 7 days
and injection B-Complex with liver
extract®-1ml-i.m. on alternate days.
The surgical wound was dressed with
povidane iodine gauze on aiternate
days. Himax® cintment was applied
over the surgical wound. The cuta-
neous sutures were removed on the
ath post-operative day and the wound
‘completely healed in 14 days.
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EFFICACY OF HERBO STRONG IN DIGESTIVE.
DISORDERS IN CAPTIVE ASIAN ELEPHANTS

R. Thiruthalinathan, D. Swaminathan and N. Paneerselvem
Arignar Anna Zoological Park, Madras - 48.

Simple indigestion being one of the forms of primary indigestion commonly
occurs in hand fed/stall fed ruminants because of the variability in quality and
quantity of feed consumed (Blood and Radostits, 1989) and sudden change
of feed and other environmental influences (Mark 1954). The present study
was undertaxen to cvaluate the efficacy of a herbal preparation-Herbo strong,
against simple indigestion.and inappetance during convalescence in captive
clephants at Arignar Anna Zoological Park, Madras-48.

MATERIALS AND METHODS

Five captive Asian Elejhants belonging to Arignar Anna Zovlogical Park
having the proolems of simple indigestion and inappetance at various occasions
between March and May 1994 were utilised for this study. The affected elephants
were treated with 20 gms of *Herbostrong orally twice daily. The details of
the cases and duration of treatment are given in the Table-1. During the trial,
the elephants were provided usual normal diet and drinking water ad./ib. The
clinical observations like temperarure, respiration rate, pulse rate, defaecation,
urination and appetite were recorded regularly before and after treatment. Afier
the course of the treatment, the-results were analysed.

* - Herbostrong :- (A Herbal product) , Respel Pharma, Banglore.
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78 CHEIRON

RESULTS AND DISCUSSION

All the affected elephants returned to normal within 2-4 days with the
treatment of Herbostrong. The appetite as well as defaecation (mucous coated
peiteting) returned to normal. Temperature, respiration rate and pulse rate ranged
between 36-37°C, 6-8/minute and 28-32/minute respectively both before and
after treatment. No significent differences were observed in temperature,
respiration rate, pulse rate and urination before and after treatment. Similar
observations were also made by Misraand Singh (1974); Vashista and Singh
(1989) with the use of Himalayan Batisa in domestic animals. The product
Herbo strong is available in small dose concentrate with good flavour making
it much palatable amd more easier to administer. In comparison to other
rumenatorics and digestive tonics no side effects were observed in elephants

treated with Herbostrong.

SUMMARY

Herbostrong is efficient, economical, palatable, safe and easy to administer
in elephants against simple indigestion and inappetance during convalescence.
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Short communication

Occurrence and pathology of Gongylonema infection
in captive wild herbivores

A. Chakraborty!

Department of Pathology. Faculty of Veterinary Science, Assam Agricultural University, Khanapara,
Guwahati 781022, Assam, India

(Accepted 3 June 1993)

Abstract

Gongylonema infection in 11 captive wild herbivores out of 214 animals (5.14%) was
recorded at post mortem cxamination. Species of animals affected were spotted deer
(6.06%), sambar (7.14%). mouse deer (16.66%), nilgai (11.76%), serow (16.66%) and
girafte (20.0%). The affected arcas showed fibrinous inflammation. On scanning elcctron
microscopic study, destruction and disruption of the epithelium were noted, and cuticular
bosses originating from the anterior tip of the parasite were observed.

Kev words: Gongvlonema sp.. Epidemiology-Nematoda: Pathogenicity-Nematoda

1. Introduction

Occurrence of Gongylonema infection in captive wild animals has not been
reported from India. although its occurrence in domestic animals has been re-
ported (Gupta and Kalia, 1978). In wild animals, its occurrence in white-tailed
decr (Prestwood et al., 1970) and in the black bear (Kirkpatrick et al., 1986) has
been documented elsewhere. The present communication attempts to note its
incidence and pathology in captive wild herbivores.

'Present address: Department of Pathology, Lakhimpur College of Vetcrinary Science, Assam Agri-
cultural University, Azad. Lakhimpur 787 001, Assam, India.

0304-4017/94/807.00 @ 1994 Elscvicr Science B.V. All rights rescrved
SSN0304-4017¢93)00551-9
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2. Materials and Methods

In a study of mortality of capitve wild herbivores of Assam State Zoo from 1985
to 1989, 214 herbivores were necropsied to ascertain the cause of death (Table 1).
The various tissues found to be grossly affected with this parasite from the materials
for the study. The affected tissues were collected in 10% formal saline solution and
processed for routine H.E. staining. For study by scanning electron microscopy (EM)
the affected tissues along with the parasite were fixed in 2.5% glutaraldehyde in 0.1
M sodium cacodylate buffer for 4-6 h at 4°C, washed in cacodylate buffer overnight.
post-fixed in 1% osmium tetraoxide for 1 h and dehydrated with increasing
concentration of acetone. Samples were dried by immersion in tetramethyl-silane
(TMS) for 10 min and air dried at room temperature following the method of Dey
et al. (1989). The dried samples were used for SEM at the Regional Sophisticated
Instrumentation Centre, Shillong.

3. Results and discussion

Out of the total 214 animals examined, 11 animals (5.14%) from six species
were found to have Gongylonema infection. The species of animals infected and
Table 1
Occurrence of Gongylonema in captive wild herbivores

Common and No. of No. of Rate of
Zoological name animals ~ animals occurrence
examined affected (%)
Spotted deer (Axis axis) 85 2 6.06
Barking deer (Muntiacus Muntiak) 41 -- --
Sambar (Cervus unicolor) 42 3 7.14
Hog deer (Axis porcinus) 11 - -
Thamin deer (Cervus eldi eldi) 2 -- -=
White fallow deer (Dama dama) 3 .- --
Mouse deer (Tragulus meminna) 6 1 16.66
Nilgai (Boselaphus tragocamelus) 17 2 11.76
Serow (Capricornis sumatraensis) 12 2 16.66
Blackbuck (Antilope cervicapra) 12 -- -

Ladakhi goat (Capra ibex) 3
Mithun (Bos frontalis) 4 %
Wild water buffalo (Bubalus bubalis) 1 -- -
5
3

Giraffe (Giraffa camelopordalis) . 1 20.00
Hippopotamus 1 -- -
(Hippopatamus amphibius)

Rhinoceros (Rhinoceros unicornis) 12 -

Zcbra (Equus zebra) 4 --

Asiatic clephant (Elephas maximus) 3 - -
Total 214 11
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the rate of occurrence are presented in Table 1. The parasite in giraffe and nilgai was
identified as Gongylonema pulchrum. However, species identification in other animals
was not carried out.

In eight cases, 3- 15 parastites were noticed in the mucosa of oesophagus, cheek
and base of the tongue. The parasites were loosely buried at the affected part. However,
in one giraffe, three parasites were found deeply buried in the anterior part of the
tongue and, on one occasion, one was found loosely attached on the serosal surface
of the abomasum of a mouse deer. In a spotted deer several hundreds of parasites
were seen throughout the oesophagus. In the mucosa of the oesophagus few parasites
were buried, and some were coiled with other parasites and were soiled with fibrinous
flakes and debris.

Microscopically, in the affected tissue, the parasites were found embedded in
the epithelium, which showed a slight inflammatory reaction. Mild Iymphocytic and
eosinophilic aggregation together with hypertrophy and cornification of the epithelium
were aiso noted (Fig.1). Sloughing of the epithelium and fibrinous inflammation
were marked in the severely affected spotted deer. In the tongue of a giraffe, the
parasitc was found to penctrate deep into the muscularis layer without any significant
pathological changes.

The parasite in the affected tissue was studied by SEM (Fi g.2). The affected tissue
showed marked distortion and disruption, together with clumping of the epithelial cells.
Destruction of mucosa and clumping of cells were greater in the areas where parasites
entered the tissue. An attempt was made 1o study the anterior part of the parasite by SEM,
and cuticular bosses were scen in rows originating part of the parasite by SEM, and cuticular
bosscs were seen in rows originating from the anterior tip of the parasite. On higher
magnification, these bodies were seen as ovoid structures with no uniformity in size (Fig.3).
The parasites have cuticular transverse striation throughout the body (Fig.4). However, a
detailed SEM study of the parasite was not undertaken. ;

Fig.1. Gongylonema infection in the oesophagus of a spotted deer. Note cut section of parasite
with hypertrophy and cornification of epithelium H & E x 70
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Fig.2. Scanning electron micrograph of Gongylonema in the oesophagus of a spotted deer. Note
that both ends of the parasite are embedded in the tissue.
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Fig.3. Scanning electron micrograph, showing the cuticular bosses.

It has been reported that all ruminants including wild species are susceptible to this
parasite (Soulsby, 1965; Levine, 1968), and the involvement of six species of wild

herbivores recorded in this study is worthy of note. Although Jubb er al. (1985) stated that.

the presence of the parasite is inconsequential to the host, heavy infection may cause
fibrinous inflammation and sloughting of the lining cells, as was seen in the present study
both by light microscopy and SEM.
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Fig.4. Scanning electron rr{icrograph of Gongylonema, showing cuticular transverse striation
throughout the body.

It has been reported that all ruminants including wild species are susceptible to this
parasite (Soulsby, 1965; Levine, 1968), and the involvement of six species of wild
herbivores recorded in this study is worthy of note. Although Jubb ef al. (1985) stated that
the presence of the parasite is inconsequential to the host, heavy infection may cause
fibrinous inflammation and sloughting of the lining cells, as was seen in the present study
both by light microscopy and SEM.
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Parasites of rhinoceros (Rhinoceros unicornis)

A Chakraborty? and A.R. Gogoi?
Assam Agricultural University, Khanapara, Guwahati, Assam - 781 022

Received : 19 May 1994

This communication reports on different

. . i
parasites of rhinoceros recorded at necropsy. 7

During 1985 to 1989 at the State Zoo, -

Assam, 12 rhinoceroses died. These were

necropsied to ascertain the cause of death. The

alimentary tract and other intcrnal organs were |,
examined carefully to detect the parasites. The

parasites were studied as per the standard ;:

procedure. In addition, pieces of various tissue '

samples were processed for histopathological
examination to have the presence of parasites

in microsection.

We recorded nematodes Kiluluma :

goodeyi, 1; Chabertia sp. 1; Necator
ammericans, 3; Bunostomum sli. 2, trematodes
sp.1),
(Anoplocephala sp.7, Hydatid cyst 1), and

(Paramphistomum cestodes

protozoa (Balantidium coli).

Nematodes accounted for high infection.
Hook worms like Necator and Bunostomum
as reported earlier (Chakraborty and Islam

Present address :

lAssociate Professor, Department of
Veterinary Pathology, Lakhimpur College of
Veterinary Science, Azad, North Lakhimpur,
Assam, 787 001.

Dean, Faculty of Veterinary Science.

Fig.1. Trophozoites of Balantidium coli in
intestine H. & E. x 70

1993) were common. The details of 3
unidentified amphistomes need to be studied
further. Anophocephalid infection was
predominent. It corresponded with the
ﬂndfngs of Jones (1979). Anoplocephala was
found within the biliary system in 5 animals
besides to the gastrointestinal tract. The
occurrence of hydatid cyst in the liver of a
rhinoceros also indicated its role as an

intermediate host of Echinococcus. The
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PREVALENCE OF PARASITIC INFECTION IN CAPTIVE WILD
HERBIVORES IN A ZOO IN ASSAM, INDIA

A. Chakraborty*, A.R. Gogoi and B. Chaudhury
Faculty of Veterinary Science
Assam Agricultural University, Khanapara, Guwahati - 781 022, India

ABSTRACT

Parasites found at post mortem in 214 animals of 3 orders captive wild herbivores of Assam State Zoo
from 1985 to 1989 were studied. The different nematodes recorded were Haemaonchus, Ascaris. Gongvionema.
Trichosirongylus, Qesophagsiomum, Setaria, Dicivophyma, Cooperia, Onchacerca, Trichuris, Kululima,
Chabertia, Necator, Bunosiomum. Diciyacawlus. Harbronema, Chonigivm, Grammacephalus and the
trematodes were Fasciola, Paramphistomum, Gastrothylax. Fischoederius, Carmyerms, Cotylophoron.

Gigantocoiyle, H

Iogasier, Pseudodiscus, Pfenderius and Brumphtica. The cestode parasites found in the

study were Moneizio, Anoplocephala, Hydavid cyst and Cysticerus, In addition to these, protozoa such as
Sarcocystis, Emeria, Balantidium coli and ectoparasite like Boophilus microplus, Gasierophilus intestinalis

and Cobbaldia elephaniis were recorded during
the study.

Introduction

There are only sporadic reports of parasitie
infections in different zoo animals in India
(Chauhan eral., 1973; Gaur et al., 1979; Khan,
1979), but a systematic study in these animals is
lacking. We report the prevalence of various
parasites at post mortem in the captive wild
herbivores of Assam State Zoo, India,

Materials and methods

214 captive wild herbivores of Assam State
Zoo from 1985 to 1989 were necropsied to
ascertain the cause of death. In post mortem
examination, the alimentary tract and other
internal organs including sorta were examined for
presence of parasites, Blood smears from the heart
of the carcasses stained with Giemsa were also
cxamined for the presence of blood parasites.
Picces of tissue samples were preserved in 10%
formol-saline solution for histopathological study
to note the presence of parasite in the tissue
seclions.

Results and discussion

Parasites found in animals of order
Artiodactyla and animals of Perrisodactyla and
Proboscidea have been presented in Table 1 and
2, respectively.

Among nematodes recorded in our study,
Trichuris, Haemonchus, Strongylus,
Oesophagstomum and Onchocerca were re ported
carlier by Patnaik (1964), Khan (1979) and

* Present address ; Department of Pathology. Lakhimpur
College of Veterinary Science, Assam Agricultural
University, Azad Campus, North Lakhimpur, Assam,
India. PIN - 787 001.

Acharjyo and Rao (1987), respectively. We did not
find a reference to the presence of Gongylonema.
Cooperia and Setaria in wild herbivores. In the
present study a 4th stage Dicryophyma larva was
found in the kidney of a biack buck. this is
apparently the first Diesvophyma infection in a
black buck. Trichurias and Ascaris in giraffc have
also been recorded by Dagg and Foster (1976).

Among trcmatodes, prevalence of
Paramphistomum was the highes\. Fasciola giganuca
infection was seen only in spotted deer of the Cervidac
family which support the findings of Rao and Acharjyo
(1972), however, F. gigantica in other animals of
Bovidac family were noticed. Prevaience of
Gastrothylax, Cotylophoron, Carmyerius.
Fischoederius, Gigantocotyle and Homologaster were
low and were recorded earlier by Patnaik (1964),
Patnaik and Acharjyo (1970), Chauhan ef al. (1970).
Chauhaner al. (1970), Agrawal and Ahluwalia (1980)
and Padhi eral (1987).

Among cestodes. the prevalence of Cysticerus
was highest as reported carlicr by Khan (1979).

Among the Perrisodactyla, only two species of
animals viz, thinoceros and zcbra were studied. In
thinoceros four species of nematode parasites such as
Kililuma goodeyi, Chabertia, Necator americans and
Bunosiomum were noticed in the study and of these
the last three were documented by Silberman and
Fuloton (1979).

Of the trematodes - Paramphistomum and
two unidentificd conical flukes were recorded in
rhinoceros in the study. Reports of fluke infection
in rhinoceros was not availablc in the litcrature.

Among ceslodes, Anoplocephala was found
to be the commonst parasite of rhinoceros. In the
present study, Anoplocephala was found in the bile
duct of 4 animals in addition to the small intestine
A hydatid cyst in the liver of a rhinoceros was
noticed in the study which has not been reportcd
carlicr.
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Prevalence of parasitic infection

Chakraborty e/ al.

TABLE 2. PARASITES RECOVERED AT POST MORTEM IN ANIMALS
OF THE ORDER PERRISODACTYLA AND PROBOSCIDEA

Permisodactyla Proboscidea

Parasites

Rhinocerotidae

Equidae Elephantidae Total

Rhinoceros (12)*

Zebm (4) Elephant (3)

Nematodes : Killiluma Goodeyi
Chabertia 1
Necator americanas 3
Bunostomum 2
Dictyocaulus amfieldi -
Habronema

Choniagium

Grammocephalus hybridus

Trematodes : Paramphistomum 2
Unidentified conical fluke 2
Pscudodiscus -
Pfenderius -
Brumptica

Easciola Jacksoni

Anoplocephala 7
Hydatid cyst |
Balantidium coli

Cestode :

Protozoa :

Ectoparasite ; Gastophilus intestinalis

Cobbaldia elephantis

1o - -

LI T

N == o o ) ~
N N e m e NN N -0 W —

¢ Figures indicate member of snimal examined.

Balantidium coli infection was also noticed
in histopathological study of intestine of one
rhinoceros which was also noticed by Reddy
et al. (1984).

The nematode parasite Dictyocaulus
arnfieldi and Habronema which were recorded
in zebra of the present study, were earlier reported
by Dooley and King (1977) and Krecek ef al.
(1987). In addition few larva of Gasterophilus
intestinalis was also noticed in a zebra.

Among Proboscidea, three elephants were
examined where nematode parasite such as
Choniagium and Grammocephalus hybridus
and trematode viz., Pscudodiseus, Pfenderius,
Brumptica and Fasciola jacksoni coutd be
recorded. Prevalence of these parasites were
also recorded by Pillary et al. (1976) and
Singh (1988). Larva of Cobbaldia elephantis
was also recorded in one animal.

Figures indicate number of animal positive.

During the study, heart blood smear of 116
animals werc screened for the presence of blood
parasitc and the study revealed microfilaria in
two barking deer only.
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A survey of gastrointestinal payasitic infection in free-living
rhinoceros of the Kazi:anga National Park

ACHAKRABORTY! and S ISLAM!?

Assam Agricultural University, Khanapara, Assam 787 001

Received: 29 May 1992

Incidence of parasitic infection of cap-
tive rhinoceros have been recorded (Silber-
man and Fulton 1979, Fowler 1986). How-
cver, information on it in free-living rhinoc-
eros is mcagre. The present work provides
iztormation on parasitic fauna in the frce-
living rhinoceros at the Kaziranga National
Park, Agsam.

A total of 84 [resh faccal samples, voided
at dilferent dung heaps by individual rhinoc-
cros were collected seperately in sterile poly-
thene bags from 11 different forest ranges of
the park during January 1990. The forest
ranges were- Mihimukh, Kathpura, Satibecl,
Tantibee!, Diphulu, Bagari, Bimoli, Rauman
tewer, Amkathani, Borbeel and- Baruntika.
‘The faccal samples were collected atrandom.
The samplces were brought to the laboratory
and were cxamined both by sedimentation
and foatation tcchniques as per standard
method.

Of the 84 samples examined, 52 samples
were positive [or different parasitic infcc-
tivn, the percentage of infection being 61.90
(Table 1).

The different parasites recorded were of
the genera Paramphistomum (39), Strongyle
(17), Coccisia (3) and Anoplocehala (2).

Two different types of helminthic infee-
tions were recorded. In these the load ininfee-

fresemt address:’Associale Professor, IPathology
Ceparunent, Lakhimpur College of Veterinary Scicnee,
Naorth Lakhimaur.

Assistant Professor, Parasitology Department, Col-
lege of Veteninary Scicnce.

tion ranged from light to heavy in Paramphis-
‘omum (46.42%). In Strongyle, (20.23%) it
~as light to moderate. Coccidia and Anoplo-
. wphalid eggs were recorded in 3.57 and
2.38% samples respectively.

Strongyle infcction has been documented
by, Silberman and Fulton (1979) and Chak-
roborty (1991), but the Paramphistomum
infection in rhinoceros was scantiy. Chakra-
borty (1991) recorded Paramphistomum sp.
and 2 other varictics of unidentified conical
flukcs in the small intestine, and Anoploceph-
alaspecies in intestine and bile-duct. Anoplo-
cephalid eggs in rhinoceros were recorded by
Chauhan et al. (1973). Jones (1979) and Chakra-
borty (1991) reported it to be a common
parasite of rhinoceros.

The dung samples examined {rom the
different ranges of Kaziranga National Park
were limited in number o derive any conclu-
sion about the incidence of parasitic infection
in diflcrent ranges of the park. However, it
can be speculated that parasitic infection
towards the western side was higher than the
castern side. It might be because the western
part of the park is a low lying area. During
flood, snails and other intermediate hosts are
washed away from the eastem side to the
western part and the arca becomes more en-
demic for parasitic infection.

Further extensive survey in different ranges
of Kaziranga National Park, involving a large
number of animals on seasonal basis, is es-
sential to understand the implication of para-
sitism in free living rhinoceros.

369



156 CHAKRABORTY AND ISLAM [Vol. 63, No. 2

Table 1. Prevalence of parasitic infection in 1=c-living rhinoceros in different ranges of
" Kaziranga National Patk on the basis of faccal examination

Forest Number of animal Ova of parasite
range examined affceied
Milunukh 40 28 Paramphistomum (21)

strongyle (9)
coccidia (2)

Kathpura 10 4 Paramphisiomum (3)
strongyle (1)
Sutibeel 2 1 strongyle (1)
Anoplocephala (2)
Tdlibeel 2 2 Paramphisiomum (2)
Diphalu 2 1 Paramphistomurmn (1)
Bagori 8 8 Paramphisiomum (6)

strongyle (4)
coccidia (1)

Bimoli 2 1 Paramphistomum (1)
Rowmari Tower 4 1 Parmphistomum (1)
Amkathani k] 2 Paramphistomum (1)
' strongyle (1)
Barbee! 6 2 Paramphistomum (1)
strongyle (1)
Baruntika 5 2 Paramphistomum (2)
R4 52
ACKNOWLEDGEMENTS Chauhan PP S, Bhatia BB, Arora G S, AgarwalR D and
Abluwalia 5 S. 1973. A preliminary survey of
T o Ao e parasitic infection among mammals and birds st
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Delhi, for the IlllilllLl.ll‘ assistance, \\c_arc Animal Sciences, 43 (2): 163-68.
gretelul to the Forest Officer and other staff of Fowler, ME. 1986. Zao and Wild Animal Médicine, 2nd
Kuziranga National Park for their help in col- cdn, pp. 986-88. W.B. Saunders Co.,

Philadelphia.
Jones D M. 1979. The husbandry and vetcrinary carc of
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TRAUMATIC RETICULO-PERICARDITIS IN A
SEROW (Capricornis sumatraensis)

A. Chakraborty' and 8. Chaudhury?

Department of Pathology,
Faculty of Vetcrinary Science,
Assam Agricultural University, Khanapara,
Guwahati- 781 022, Assam

In a five years study of mortality of captive wild
herbivores in the Assain State zoo, 12 scrows were
necropsicd to acentain the cause of death. In the study,
aL post-mortem cxamination of an adult female scrow,
the pericardial sac was found distended to a diamcter of
12 cm with about 300 ml thick cloudy Muid. Fibrinous
adhesions connccts the pericardial sac to the costal
pleura and in the epicardial surface, fibrinous flakes
were noticcd. Corresponding compression of the lungs
caudally and dorsally by the hcart was cvident On
closc obscrvations, the diaphrigm and reticulum were
found to be picrced by a 8 cm long rusted bent wires of
goat proof fenching in the anterio-ventral wall of the
reticulum. Adhesions of the reticulum with the dia-
phragm was alsq noted. Considerable number of
Hlaemonchus contortus and Moniczia expansa were
also recorded in the abomasum and small intcstine
respectively. Other abnormalitics were not recorded.

Traumatic rcﬁéulmpcricnrdilis occurs commonly
in cattlc (Blood et al., 1983), occasionally in small
ruminants (Sharma, 1971), and its occurrence in a mule
deer was reporied by Foreyt and Leathers (1986).
Though such condiffon is rarc, due to fastidious fceding
habit of decr ( Foreyt and Leathers, 1986), the scrow
under report might have picked up the wirc accidently
along with the grass, perhaps, from its enclosure, The
mctalicwirc causcd perforation of reticulum, diaphragm
and pericardliuim, resulting in severe inflamation and
cventual death of the animal. i

This casc is of special intcrest as the serow are also
fastidious in their fceding habit and the occurrence of
the condition is not yct recorded.
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ESCHERICHIA COLI SEROTYPES IN CAPTIVE HERBIVOROUS ANIMALS
A. Chakraborty' and D.K. Sarma’
College of Veterinary Science,
Assam Agricultural University,
Khanpara, Guwahati-781022
(Received for publication on 20.3.92)

The prevalence of Escherichia coll
{E. coli) serotypes in ‘captive
herbivorous animals, having different
pathological conditions, of the Assam
State Zoo, Guwahati was studied. A
total of 24 animals belonging to 11
different species died with different
disease conditions during the period
of 1988-1991. The species of the
animals were spotted deer, barking
deer, sambar, mouse deer, black buck,
nilgal, serow, giraffe, elephant,
rhinoceros and zebra. Twenty eight
different speciinens from these
animals were collected aseptically at
the time of post mortem (Table). The
samples were brought immediately to
the laboratory and processed for
isolation of the bacteria. The methods
of Edwards and Ewing (1972) were
followed to isolate and identify the E.
coli strains. The isolated E. coli strains
were sent to the Natlonal Salmonella
and Escherichia Centre, Kasaull, H.P.
for serotyping.

All the 28 specimens examined

were founid posilive for the bacteria.
Of the 28 strains ol E. colf, 19 strains

were typable and belonged to 16
different serotypes. Six strains were
untypable and the rematning 3 strains
were rough. The distribution pattern
of the E. coll serotypes in different
species of the animals is shown In
Table. 3 oy :
The study revealed . the
involvement of.different E. coll
serotypes with similar type of
pathological conditions of different
specles of animals. E. coll serotype
037 could be isolated from the
intestinal content of two barking deer
having the pathological conditions of
enteritis and diarthoea, while serotype
017 and 08 could be isolated
respectively from the intestinal
content of a black buck and a nilgaf
showing the symptoms of diarrhoea.
The present finding suggests that
different E. coll serotypes may have
enterotoxic activity and are assoclated
with the cause of diarrhoea. Likewise
different E. coliserotypes were isolated
from the lung and heart blood
samples of animals showing similar?
pathological condition (Table). This o

L. Assuciate Trolessor, Depanment ol Tathology, Lakhimpur College vi Vety. Seience, Azad Campus, Nonh Lakhimpur.
2. Virologist, AICRP on FMD, Deparunent of Micrabiology.
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Table. Escherichia coli serotypes in captive herbivores

88

Astimal No. of ammals Noture ol sample tesied E. coli Serolype
Spotied deer’ 4 i. Pus swab from liver 097
ii. Lung 060
iii. Intestinal content Untypable
iv. Lung ; ]
Barking deer 4 ‘i. Intestinal content 074
ii. Lung 04
iii. Intestinal content 037
iv. Inlestinal conlent 037
Sambar 4 i. Swab from the back wound 0154
ii. Swab from the cervical region wound 017
iii. Duodenal content 07
iv. Inlestinal content Untypable
Mouse deer 2 i. Intestinal content Rough strain
ii. Intestinal content Untypable
Black buck 2 i. Swab from wound 0133
ii. Intestinal content 017
Nilgai 2 i. Intestinal content 08
ii. Intestinal content Untypable
Scrow 1 i. Intestinal content Rough strain
Giraffe ! i. Heart blood Rougb strin
Lilephont 1 i. Initcstinal conlent o8
Rhinoeerus 3 1. lcant blood, lung and Untypoble
intenstinal content 0163 and 043
Y ii. Henrt blood 09
n jii. llenst blood 018
Zcbra 1 i. Heart blood 0156
finding also attributes to the ACENOWLEDGEMENTS

enteroinvasive nature of different E.
coll serotypes. Interesting finding in
the present study is the isolation of
different E. coli scrotypes from three
different clinical samples of a
rhinoceros. This is possibly due to the
existence of different E. coli serotypes
in the intestinal tract of the animal
and enlcroinvasive strains depending
upon their sile of predileclion localized
in dilferent organs.and cause
pathological condition.

The authors are grateful to the
Assam State Zoo authority and Assam
Agricultural University for providing
necessary facillties. Thanks are also
to the Director, National Salmonclla
and Escherichia Centre, Kasaull, H.P.,
India for serotyping the E. coli strains.
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PERACUTE MORTALITY IN A GIRAFFE

A. Chakraborty* and B. Chaudhury,

Department of Pathology,
Fuculty of Veterinary Science, Khanapara, Guwahati - 781 022,

In 2 study of monality of captive wild
herbivores in the Assam State Zoo a case of
peracuie motality ((0.46%) has been recorded.

The sub-adult male giraffe died suddunly
withoutany symptoms in the night, although in
the previous morning, the animal had its feed
and was in perfectly normal condition. On
necropsy, nothing ahnormal, except paleness,
was detectedinall organs. However, mild degree
of pncumonia was noticed. The rumen was full,
indicating good-appetite of the animal.

Huacteriological, virological and
toxicological studies were negative and the
histopathological study also could not reveal
the cause of . mortality... A detailed
histopatholugical study of all the organs were
dune and microscopically, mild hacmormrhages
in the hewt and kidioey was noted. Mild degree
aldegencrative changesin the liver was evident
and lung showed pneumonia and edema. No
significant change could be noticed in other
arganslike pancreas, adrenal gland and in brain,

Dagg and Foster (1976) reported death of
a giralle peracutely when its hooves were
trimmed, and in anuther occusion, one died

suddenly when a sheep was introduced into its
pen. They further reported death during
thunderstorms and due to fright by a bomb
explosion that occurred nearby. The authors
stated thatshock and heart failure were frequently
mentioned as a cause of mortality of captive
giraffes. Fowler (1978) has also experiences of
losing three giraffes in Sacramento Zoo within
9 days without any apparent cause. In his
intensive study and enquiries at other zoos with
giralfe collection, he elicited the information
that unexplained mortality is not a rare
occurrence in captive giraffe in zoos and
concluded that peracute mortality in ginaffe is
not uncommon. In the present case a clue was
that in the night of death, there was a storm and
heavy rainand hence it was diagnosed as a cause
of peracute mortality as observed by Dagg and
Fuster (Lue.cit) and Fowler (Loc.cit). It may be
concluded, as per Fowler (Loc.cir), that the
immediate cause of peracute mortality is likely
lo be hypovolemic shock or cholenergic
bradycardia. Giraffes are highly susceptible to
stress and so efforts should be made to minimize
stress in every aspect of giraffe care. In India,
perucute mortality in giraffe has not been
reported so far,

" Present address. :

Lakhimpur Veterinary College, Azad, Lakhimpur - 787 001.
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182
Peracute mortality in a giraffe
Acknowledgment : : . for the Senior Rescarch Fellowship for the

study and the authors are grateful to the Zoo
The senior author is thankful to the CSIR Authority for the materials provided.
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PSEUDOTUBERCULOSIS IN A BLACK BUCK
(ANTILOPE CERVICAPRA)

A.Chakraborty', B. Chaudhuryand D.K. Sarma

Fuaculty of Veterinary Science,
Assam Agricultural University,
Khanapara Campus, Guwahati-781022

A6 -ycar- old male black of Assam
State Zouo, showed enlargement ol testicles
from which pus was drained off for about
two months, Following the decath of the
animal, it was brought to the Department of
Pathology, Cullege of Veterinary Science,
Khanapara, Guwahati, for detailed post
mortem examination. At post-mortem
examination, grossly, it rcvealed
enfargement of scrotum with a fistula
through swhich pus was coming out (Fig.1).
Both the testicles were adhered with the
tunica vaginalis forming cavities which were
filled with crcamy pus. Cut surface of the
testicles showed anion like concentrically
laminated fibrous layers and between the
fibrous lavers cascated pus was deposited
(Fig.2). Inthe lungs fibrinous adhesions of
visceral and parictal pleurac were noticed.
Thecut surface of the lung showed numcrous
small whitish isolated foci through out.
Similar Iesions were also found in the
kidneys. Inguinal. bronchial and mediastinal
lymph nodes were enlarged and revealed
cascated abscesses. Swab samples fromthe
cut surface of the testicles and picces of
organ sample fromlung, kidney and lymph
nude were collected forisolation of bacteria.
Samples from all the organs including

lymphnodes wre also collectedin 10 percent
formal-saline solution for histopathological
study. All the samples were culturally
positive for bacteria and identificd as
Corynebacterium ovis on the basis of
morphology, staining and biochemical tests
(Cruickshankeral.,1975).

Histopathologically, all the affected
organs revealed almost similar changes
except the testes, where ccntral caseation
and calcification were noted. Hyperplasia
of epithelium and lymphopcytic infiltration
in the tunica vaginalis were noted. Inother
organs the lesions were characterised by
caseative necrosis surrounded by
lymphocytes, epitheliod cells, macrophages
interspersed with neutrophils. The arcas
were encapsulated by fibrous connectiove
tissuc of various thickness. Gram positive
coccobacillimorphologicaily indistinguishable
from corynebacterium were demonstrated in
sections of lung, kidney and testicle by
Brownand Brenn method (Luna, 1968). On
scanning electron microscopic study, the
lung showed few homogenous area and
clumping of cells near the necrotic foci
(Fig.3) along with few coccobacillary
organism.

I. Department of Pathology. Lakhimpur College of Veterinary Science, Azad, 787001, Assam
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Pseudotuberculosisin a black buck
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Fig.1 Enlargement of testicle. Note drainage of pus through a fistula

’

Fig.3 SEM photograph of lung showing few homogenous area and clumping of cells
ncar the necrotic foci along with coccobacillary organism
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Pscudotuberculosis has been
reported in white tailed deer, fallow deer
and mule deer (Clark et al., 1972; Stauberet
al., 1973, and Wallach and Boever, 1983).
The lesions tecorded were in lymp node and
other visceral organs of thesc animals, but
the lesions in testes of wild animals have
not been reporled so far. Isolation of
Corynebacteriumovis and histopathological

“study suggest that black buck is also
susceptible to this infection. Although, the
cxact route of infection is not clear, it is
assumed that theinfection might have taken

.
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place through scrotal injury and then spread
to other organs. Similar views in sheep,
have been suggested (Lalkrishna et al.,
1977). To our knowledge it appears to be
the first report of psecudotuberculosisin a
black buck.
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SHORT COMMUNICATION !
TRICHIURIS SP. INFECTION IN WILD CAPTIVE HERBIVORES
A.CHAKRABORTY,
Daparoment of Pathology, Lakhimpur College of Veterimary Sceinee, Assam Agricoliural
Umversity, Azad, Lakhimpur - 787 001 (Assem), India
ABSTRACT
Cliakraborty, A. 1992, Trichuris sp. infection in captive wild lu.rinvmn Lveu
Parasitol, 6(2): 37-40

Incidence of Trichuris sp. infection in captive wild herbivores viz.,, mouse
deer, black buck, scrow, mithun and girafle, examined at posl-llil(vNc'rl\. was 4.67
per cenl. The gross and microscopic pathology and SEM study of the affected
tissuc alongwith tbe parasiltes have been described. Also ) SEM study of the hind
part of a male T. giraffuc was undertaken.

INTRODUCTION :

Incidence of trnchurid infection in captive wild herbivores was reponed
in black buck (Patnaik,1964), nilgai and spotted deer, (Chauhan et al.,1973) and
giraffe (Dagg and Foster, 1976; Khan, 1979). However, information on the
patholugical  changes caused by Trichuris sp. in these animals is meagre. e
present investigation aims (o study the pathology of this mfcctmn in some ol the
captive wild herbivaores. %

MATERIALS AND METHODS ' .

During the period from 1985 to 1989, Trichuris sp. infected patches of

large intestine showing lesions were collected at post-mortem examination ot 214
captive wild herbivores of Assam State Zoo for the present study. The altected
tissue were collected in 10 per cent.formol-saline solution and processed tor routine
haematoxylin and eosin staining. For scanning electron microscopic (SEM) study.
the affected tissue along with the parasites were fixed in 2.5 per cent glutaraldehyde
in (.IM sodium cacodylate buffer for 4-6 hours at 4°C, washed in cacadylate
butfer overnight, and fixed in 1 per cent osmium tetraoxide for 1 hour and were
dehydrated through increasing concentration of acetone. samples were dricd by
immersing in tetramethyl saline (TMS) for 10 minutes and air-dried at room
temperature following the method of Dey et al. (1989). The dried samples were
utilised for SEM at Regional Sophisticated Instrumentation Centre, Shillong.

RESULTS AND DISCUSSION

Ten (4.67%) animals of six different species were found to have the trichurid
infection in the present study. The animals affected were mouse deer (Tragudus

379
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Fig. 1z SEM photograph showing dis.tdﬁion and disruption of the mucos
of large intestine of giraffe. Note tunnel formation in the affected area. (X 60

Fig. 2: Higher magnification of Fig. 1. SEM (X 260).
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icule and the spicule sheath of 7. giraffae. SEM (X 480).

Fig. 3: Note sp

icule sheath of T. giraffac. Note presence
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meminnayl, black buck (Antilope cervicapra) 3, secow (Capricornis sumatracnsis)
2. mithun (Bos frontalis) 1, and giralfe (Giraffu camelopordelis) 3. The parasites
were identified as T. cervicapra  in black buck and serow, T. ovis in mithun
and_T. giraffue in giralfe, The parasites were mostly seen in the caecum and
colon. Towever, in severe infection the parasites were also noted in the small
inmestine of a black buck and two were also noted in the small intestine of a black
buck and two giraffe. Excessive secretion of mucus in heavily infected cases was
the impuortant gross finding. Catarrhal typhlocolitis with haemorrhages andsloughing
of mucusy were the  microscopic  changes observed in these cases. On SEM
study, marked destruction and distortion of tissue leading to the formation of tunnels
were well marked in which the pant of the parasites were found burried (Fig.
1&2). A SEM study of hind end of a male T. giraffae was also attempted in
which the cuticular spines on the spicule sheath were demonstrated (Fig. 3&4).
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and to Dr. A.R. Gogoi, Professor, Department of Parasitology, College of Veterinary
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CAPTURE MYOPATHY IN WILDLIFE: PATHOMORPHOLOGI-
CAL AND HISTOENZYMIC STUDIES

A. CHAKRABORTY,! M. BHATTACHARYA?, B, CHOUDHURY and A MUKIT

Department of Pathology
College of Veterinary Science, Khanapara, Guwahali-781022 (Assam)

SUMMARY

The study was designed to elucidate and correlate histopathological and his-
toenzymic alteralions In capture myopathy in wildlife (spotted deer, mouse deer,
barking deer and one-horned thinoceros). Histopathology showed haemorrhage and
disruplion, hyalinizatlon and loss of striations in cardiac and skeletal muscles. In
chronic cases oadema was also noled. Histoenzymic study exhibited the evidence
of alkaline phosphatase, adenosine-triphosphatase and dehydrogenases In these
lasions. X-ray micronalysis indicated the distribution of various elements in cardiac

muscles.

Key words:Wildlite, capture myopathy, histopathology, histoenzymic study.

INTRODUCTION

Capture myopathy also known as
straining disease is primarily a disease
of recently captured wildlife in which the
muscles are mainly affected?, The con-
dition has been extensively studied
abroad?. In the present study attempts
have been made to correlate the his-
topathological changes with histoen-
zymic and X-ray microanalytical findings
in affected muscles.

MATERIALS AND METHODS

Fourteen stressed and one un-
stressed (say control) animals of the
same species which died due to ailment
unassociated with capture myopathy
belonging to the State Zoo, Guwahati,
Assam were utilised in the present
study. The history, clinical
signs/symploms, necropsy findings, his-
topathological observations and com-
parative X.ray microanalysis were taken
into consideration while confirming the
diagnosis of capture myopathy.

Present Address: 1 & 2 - College of V.elelinnry
Scienco, Azad, North Lakhimpur-787001 (Assam)

Necropsy of all the animals was
conducled and gross lesions were
recorded. As muscles are primarily in-
volved, pieces of skeletal and cardiac
muscies of allthe 14 affected and control
animals were collected in 10% neutral
butfered formalin and routinely
processed for histopathological studies.
Unfixed cryosections of muscles of both
the affected and control animals were
utilised to demonstrate alkaline phos-
phatase (AK pase), calcium activated
myoadenosine-tri-phosphatse (MAT
pase), succinate (SDH), malate (MDH)
and lactate (LDH) - dehydrogenases by
standard methods2-8, For comparative
X-ray microanalysis, pieces of cardiac
muscle of affected and control deer were
air dried and coated with carbon for X-
ray microanalysis by Energy Dispersive
X-ray microanalyzer - Link (EDAX)
through a scanning electron microscope
(JEDL)

RESULTS AND DISCUSSION
All the 14 "affected" animals were

having the history of recent capture. The
details are an follows:
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Tablo - 1 : Details of animais sulfering from capture myopathy

Dillerant specles
wilh no.

Mode of capture

Period of caplivity
belore death

Spotted doer (Axis axis) - 4

Manually captuwred In Zoo '

with struggling 1.2 days
Barking deer (Muntiacus muntiacus) - 4 -do - 1-3 days
M deer (Tragul innaj - 4 Mannually captured in Jungle and 7-30 days
transported to Zoo
Rhinoceros (Rhinoceres unicornis) - 2 -do - 4-7 days

On necropsy, haemorrhage in dif-
ferent parts of the body, particularly on
heart . was seen alongwith palchy
pneumonic areas in dillerent lobes of the
lungs. Cut surfaces of cardiac and skele-
tal muscles exhibited variable sized foci
of white streaks. Histopathology con-
firmed the gross lesions of haemorhage.
In addition disruption, hyalinization and
loss of striaitions could be observed in
the muscle fibres and presence of
oedema in the skeletal muscles in
chronic cases. There changes sup-
ported earlier observations? 6711

The histoenzymic localization of
dilferent enzymes in these lesions are
presented in table - 2. In cardiac muscle,
moderate to strong MAT pase activily
was concentrated in  periphery of
muscle fibres, leaving the central area
free. However, the enzymic activily in
control cardiac muscle was dilfusely dis-
ributed, showing a homogenous pat-
tern. The MAT pase activily was
stronger in affected skeletal muscle than
in affected cardiac muscle, and even
more so in the blood vessels. In com-
parison, MAT pase activity was relatively

stronger in unaffected cardiac and
skeletal muscle fibres than the affected
ones. AKpase activily in the lesions was
not appreciable. As regards the activity
of dehydrogenases, SOH, MDH and
LDH were found in the lesions. Both
SDH and MDH activities were weaker in
affected cardiac and skeletal muscle
fibres. However, it was reverse in case
for LDH. The dehydrogenase reaction
was ditfusely scattered in the lesions but
granular in normal muscle fibres. Thus
it was concluded that degenerating
skeletal muscles had lower AT pase and
SDH contents than normal and
regenerating muscles and supported
earlier findings8. Relatively stronger ac-
tivity of LDH in lesion might be due to
greater metabolic acidosis through
anaerobic  glycolytic pathway, as
evidenced histochemically by Harthorn
and Young®. It has been opined that
muscular lesions in capture myopathy
could be the combination of direct action
of lactic acid on muscle fibres and mus-
cular spasms (due to change in PH!!
and forced exercise resulling in further
damage’.

Table - 2 : Histoenzymic aclivity in cardiac and skeletal muscles

Animal Conditlon ot SDH MOH LDH ATpase AKpase
species animals

Spotted Control e e -+ > .
deer Affected ++{eee L it ++ -



CAPTURE MYOPATHY IN WILDLIFE

Spotted Normnal b s4eltoss e ++ -

deor Alfecied ree/eere ey FOvey -+ %

Barking Control e +44 e b : -

deer Alfscted +efeee -t e ++ -

Rhinoceros Control ++ +i4ed ++4 +4 .
Alfected ++ +44 +44+ ++ -

Rhinoceros Control -+t e +++ ++ -
Atfected - +44 POy Frwey oy FowN

Negative:-, weak: +, moderate: ++, strong: +++, Intense: ++++

The EDAX study showed certain
remarkable differences in the distribu-
tion of different elements in normai and
affected cardiac muscles (Fig. 1, 2). The
concentration of silicon, potassium and
iron decreased while phosphorus, sul-
phur and calcium appreciably increased
in affected cardiac muscle as against
control, Aluminium and chloride were
present in normal cardiac muscle but
these elements could not be seen in
affected cardiac muscle. The observa-
tions in respect of phosphorus, potas-
sium and calcium were in agreement
with the findings of Haigh?. The remark-
able elevation of surpius concentration
in affected cardiac muscle might be due
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to degenerative changes'9. Disturbance
in the metabolism of phosphate and
sodium, respectively, might be the fac-
tors responsible for the complete ab-
sence of aluminium and chloride.in the
cardiac muscle of affected animals*.

The role of selenium and vitamin E
deficiency as a predisposing factor In
the pathogenesis of capture myopathy
has been suggested by a good number
of workers 7:8:14 Howevar, in the present
EDAX study selenium was found to be
absent in cardiac muscle of both the
affected and control animals. This
aspect needs further elucidations.

ninas 03

Fig 1: EDAX of crdiac muscie of a spotied deer {contral)
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Fig 2: EDAX of cadiac muscie of a spotted deer sullernng irom capture myopathy.
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PNEUMONIA AS THE CAUSE OF DEATH IN DEER

A. CHAKARBORTY', B. CHAUDHURY and D.K. SARMA

Faculty of Veterinary Science,
Assam Agricultural University, Khanapara, Guwahatl-781022, Assam.

SUMMARY

During five years (1985 to 1989) mortality patiarn of deer in Assam State Zoo
was studies. A tolal of 189 deer wete necropsied. Oul of these 22 (10.3%) died due
to pneumanin, The difterent types of pneumonia recorded ware-viral pneumania (2},
bacterial pnsumonin (17}, mycotic pneumania (2) and aspiralory pneumonia (1).
Basad on histopathological appearance tha viral pneumania was dingnosed as P1-3
Intectlon. On the basis of isolation sludy Slraplococcus pyogenes was recorded In
highest numbar of cases lollowed by Pasteuralla multocida and Carynebacteriym
pyogenas. In bolh the cases of mycotic preumonia, the fungus was Identified as

Zygomycelces.

Key words: Deer, pneumonia, eticlogical agents.

INTROBUCTION

Pneumonia plays an important role
in the mortality of capative herd as these
animals always remain undar stress.
Pneumonia due to different etiological
agents in different species of deer have
been reported & % 11, The present in-
vestigation is an attemplt to put on record
the death due to pneumonia in a caplive
herd of deer at Assam State Zoo.

MATERIALS AND METHODS

Deer necropsied during 1985-1989
to study the mortality pattern of captive
wild herbivores of Assam State Zoo,
formed the materials for the study. A
total number of 189 deer were necrop-
sied and out of these, 22 deer died due
to various lypes of pneumonia. The af-
fected lungs showing gross lesions were
collected and representative tissues
were preserved in 10% formol-saline
solution for histopathological study. Be-

Present address: 1-Department of Veterinary
Pathology, Lakhimpur College of Veteri-
nary Scisnce, North Lakhimpur-787001.

sides routine haematoxyline and eosin
method, special stain like Shorr's triple
stain, Brown and Bernn and Grocott
Gomori Methenamine Silver (GMS) stain
were used when warrented. For isolation
study the suspected materials were cul-
tured as per the standard method 2,

RESULTS AND DISCUSSION

Out of 189 necropsies, pneumonia
as cause of death was seen in 22 deer
(10.3%) involving 7 species of deer as
summarised in Table 1. Different types
of pneumania recorded were as follows:

Viral pneumonia: Necropsy of two
spotted deer revealed greyish patchy
areas of consolidation in different lobes
of the lungs. Adhesions between the
parietal and visceral pleura were found
in one case with mucopuruient exudate
and foci on cut surfaces. Microscopical-
ly, interstitial pneumonia with prolifera-
tion of septal cells and thickening of
bronchiolar epithelium were noted. In-
filtration of mononuclear cells and
neutrophils were also noted. In both the
cases many syncytial giant cells were
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seen in alveolar spaces as well as in bronchiolar epithelium and in alveolar
bronchiolar wall. Both intranuciear and macrophages could be demonstrated by
intracytoplasmic  inclusion in the Shorr's triple stain.

Table 1. Types of pneumonia and bacteria isolated.

Bacteria isolated

Etiological factors No.of Species of deer
animal
1. Viral pneumonia (P1-3) 2 Spotted deer (2) Pas!. multocida-1
(Axis axis) Streplococcus-1
2. Bncterial Pneumonia 17 Spotled deer (2)
(Axis axis) Past. multocida -1
Strept. pyogenes
(Haemolytic)-1
White fallow deer (1) Pasl. multocida -1
(Dama dama)
Barking deer (3) E. coli-1
(Muntiacus muntisk)
Sambar (4) Strept. pyogenes (Haemolytic)-1
(Cervus unicolar) Coryn. pyogen-2
Past. haemolytica-1
Hog deer (1) Nil
{Axix pornicus}
Nilgai (2) Strept. pyogenes-1
(Boselaphus tragocamelus)
Serow (3J) Strep!l. pyogenes-2
(Capricornis sumalraensis)
Black buck (1) Streplococcus sp-1
(Antilope cervicapra)
3 Aspiratory 1 Barking deer (1) Staphylococci and
pneumonia {Muntiacus muntiak) Streptococci-1
4. Mycolic pneumonia 2 Sambar (1) Nil
(Cervus unicolar) '
Bnrking deer (1) Nil
{Muntiacus muntiak)
Total 22

Pasteurella multocida was isolated
from the lungs of one animal while from
others Streptococcus sp. was isolated.
Though in this study the virus could not
be isolaled, presence of giant ceil
pneumonia with demonstration of in-
tranuctear and intracytoplasmic in-
clusion bodies in the bronchiolar
epithelium might be taken as the indica-
tion of PI-3 virus infection as supported
by Mohan Rao ef al.” Jubb et al 5. have
mentioned that secondary baclerial in-

feclions, generally Pasteurella are in-
valiably associated with PI-3 virus as
this virus pave the way for infection.
Isolation of Pasleurella mullocida and
Streptococci sp. in the present study
support their findings. Giant cell
pneumonia has been reporied in domes-
tic animals like cattle !, butfalo 13, goat
7 and sheep 10 and rabbits '2- however,
in wild animals like spotted deer it has
nol been reporled so far.
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Bacterial pneumcnia: Seventeen
cases of bacterial pneumonia were
recorded. Grossly, the lungs showed
patchy to dilluse area of consolidation
mostly in the apical and cardiac lobes
and with occasional involvement of
diaphragmatic lobes. In a few cases in-
termediate lobe was completely con-
solidated. Froth in bronchial lumina was
noliced in majority of the cases. Out of
3 serows one had fibrinous deposilion
in the pleura causing adhesions with
parietal pleura. Red hepatisation, involv-
ing the lateral borders of the diaphrag-
malic lobe, was noticed in two nilgai. In
two sambars, out of the four, the lungs

had areas of consolidation with large

abscesses in the diaphragmalic lobe.

Microscopically, bronchitis and
bronchiolitis. with hyperplastic changes
of the lining epithelium, were the com-
mon pathological changes. Fibrinous
pleuritis with infiltration of polymorphs
and mononuclear cells were seen in a
serow. Two nilgai showed haemor-
hages. The two sambar had multiple
abscesses in the lungs, characterized
by a central caseonecrotic zone with cel-

utar  debris, surrounded by a
neutrophilic  zone  with a few
mononuclear celis and finally sur-

rounded by conneclive tissue capsule.
Pressure atropny of the surrounding
lung parenchyma was also evident.
Duplicate sections, stained by Brown
and Bernn stain. revealed the presence
of bacleria morphologically indistin-
guishable tfrom Corynebacterium.

On isolation Streptococcus
pyogenes vias recorded in five cases
followed by Pasteurella mullocida (4)
and Corynebacierium pyogenes(2)
(Table 1). In the present study, though
bacterial pneumonia was responsibie for
17 dealhs, the prevalance of pneumonia
was a common finding in association

with other conditions. Streptococci were
isolated in eight cases in present study,
which support earlier findings 4. Strep-
tococcus pneumoniae in a bison 11 and
Pasteurella pneumonia 14 were reported
and in this study Corynebacterium
pyogenes and Pasteurella mullocida
were the other organisms recorded. In-
cidences of these infections were also
documented earlier'#

Aspiratory pneumonia: It was
noticed in one barking deer with impac-
lion of rumen, having clumps of hairs
along with rubber bands and few uniden-
tified masses. Grossly, the apical and
cardiac lobes showed patchy areas of
consolidation and, on incision, revealed
greenish material mixed with froth in the
bronchi. Microscopically, the bronchi
showed presence of cross and lon-
gitudinal sections of foreign bodies lead-
ing to obliteration of the bronchiolar
lumina. Foreign bodies were also
noticed within the bronchioles as well as
within some alveoli, surrounded by a
zone of inflammatory cells consisting of
polymorpohs and macrophages. The
adjacent alveoli were emphysematous.
Cultural examination of the exudates
revealed Streptococcus and Staphylo-
coccus and the tissue sections on Brown
and Brenn stain revealed gram posilive
cocci. Cross sections of parasite could
also be seen in the bronchi.

Incidence of aspiratory pneumonia
in captive animals could not be traced
out in the literature and, probably, the
unusual material which impacted the
rumen might have caused aspiratory
pneumonia leading to death.

Mycolic pneumonia Mycotic
pneumonia was recorded one each in
sambar and barking deer. Grossly, the
lungs of the barking deer showed diffuse
areas of consolidation in the right apical
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and cardiac Iobes and in the sambar, a
greyish mass of about 10 cm x 4 cm was
seen in the left diaphragmatic lobe on
the parietal surface. ‘When cul the sur-
faces shcwed nodules containing
caseated pus typical of granuloma.
Microscogicaily, the lesion showed a
mixed granuloma, consisting of large
number of epitheloid cells and a few
Langnan’s type ol giant cells intermixed
vath mononuclear cells and polymorphs,
surrounded by librous capsule. Within
the granuloma, broad nonseptate fungal
hyphae could be seen by H. E. slaining.
In the barking decer, the nodule was
packed by fungal hyphae which could
be demonstrated on H E. stain. Dupli-
cate sectiens i both the cases were
stauned wath GIAS stain and the funqus
was idenbfina as zygomycetes. (Fig.1)

Infarinal:ons on mycotic pneumonia
i captive aninals are meagre 3 8 and
does not appear to have been reported
lonn our country.
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Short Communlcatlon

TUBERCULOSIS IN CAPTIVE WILD HERBIVORES

A. CHAKRABORTY*, D.K. SHARMA and B. CHAUDHURY

Depantment of Pathology,
College cf Velerinary Science, Khanapara, Guwahati - 781 022

The occurrence of tuberculosis in dif-
ferent species of zoo herbivores has been
iepoted 8 from different parts of the
country. The present paper recotds the in-
cidence at Assam Slate Zoo, Guwahati

Suitable lissues were collected in 10%
fornolsaline solution for histopathic'ogical
examination from 214 captive wild her-
bivores of 18 species belonging to Assam
State Zoo, alter detailed post mortem ex-
amination for screening tuberculasis. The
paralfin sections were stained with routine
haematoxylin and eosin and Ziehl-Neelsen
acid fast stains. Samples from lungs and
lyinph nodes (Table) were used for isolation
and identification of Mycobacterium tuber-
culosis®. Tissues from alfected lung were
also fixed in 3% gluteraldehyde in 0.1M
cacodylate buffer and processed3 for Scan-
ning Electron Microscopy (JEOL). In additon
Energy Dispersive X-ray micro-analysis
{EDAX) was carried out in EDS system {Link)
for comparision of elements in apparently
normallungtissue of the affected animal with
that of the normal lung tissue of same
species.

Tuberculosis was recorded in 42
(19.6%5) animals belonging to 7 species. The
highest incidence (16.2%) was noticed in the
members of Cervidae. The incidence and

Present Address :
*Oepartment of Pathology, Lakhimpur Col-
lege of Veterinary Science, Azad Campus,
North Lakhimpur - 787 001.

distributian of lesions in different organs of
lhe affected animals are presented in table.
Lungwas the most frequently affected organ
indicaling thatinhalation is the most common
route of infection. Gross lesions comprised
of multiple discrete encapsulated nodules of
various sizes (1-5 cm in diameler) distributed
in lung parenchyma. The cut surface
revealed delineated dried granular and
greyish linged cheesy material.

Microscopically the tuberculous
lesions showed mixed granulomatous reac-
lion consisting of central casealed and cal-
cified zone surrounded by aggregales of
fymphocytes, macrophages and epitheloid
cells, interpersed with Langhan's type of
giant cells. Fibrous encapsulation of the
lesion was well marked in giraffe.

Successful isolation af Mycobacterium
tuberculosis (both human and bavine types)
was achieved from all the 21 animals. How-
ever, in cases where isolation was not at-
tempted, acid-fast bacilliwere demonstrated
in the tissue sections. In a culturally positive
tissue sample, thin slightly curved bacilli
resembling Mycobacterium tuberculosis var
hominis could be demonstrated by Scanning
Electron Microscope (Fig. 1). Isolation of
human type of tubercule bacilli from some of
the infected animals suggest that the infec-
tion might have taken place from animal
attendants and visitors comming to the Zoo.
Another posibility Is the contact of tuber-
culous stray monkeys with zoo animais but
it needs further elucidation.
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Scanning photograph of @ mycobactenum
bacillus (arrow) X 3000,

The EDAX study revealed that the af-
fected lung contain sodium (2.3%), phos-
phorus (25.2%), sulphur (41.2%), chioride
(9.4%), potassium (13.9%) and calcium
(8.0%) while the composition of normal lung
was phosphorus (27.3%), sulphur (40.2%),
chloride (8.4%), potassium (11.0%), calcium
(6.6%) and iron {6.4%). Concentration of
sulphur, chloride. potassium and calcium
were slighlly higher in tuberculous animals
while phosphorus was slightly reduced. Iron
was found o be absent and sodium was low
in the lungs of tuberculous animal, Analysis
of calcified and casealed nodules revealed
calcium (64.0%), phosphorus (27.0%) and

60

sulphur (9.0%). Further studies are required
to explain the possible causes of variation of
theso ciements.
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SPONTANEOUS AORTIC LESIONS IN CAPTIVE WILD HERBIVORES

A. Chakraborty!, and B. Chaudhury
Department of Pathology,
Veterinary College, Khanapara, Guwahati - 781 002.

SUMMARY

Spontaneous aortic lesions in 68 captive wild herbivores were siudied and lesions were detected in 39
(57.4%) animals. The lesions tecorded were fatty streaks, fibrous plaque, calcification, ancurysm, parasitic
infection, intimal thickening, fibrous nodule and metaplastic change. In addition to the histopathological
study of the lesions some were also studied by SEM and EDAX. On SEM the Onchocerca affected endothelium
showed marked disruption and distortion of the cells. The compositon of the metaplastic area of the heart on
analysis by EDAX, was found to be of calcium (63.3%), sulphur (26.0%) and phosphorus (8.7%).

Key World : Aortic lesions, Captive wild herbivores

Introduction

Informations on spontaneous aortic
lesions in Indian domestic animals have been
reported>’!! but no such attempt seems to
have been made in captive wild animals.
However, few such reports in wildlife have
been documented from abroad*®!'%!3,
Considering the paucity of information, the
present investigation was taken up in some of

the captive wild herbivores.

Materials and methods

Aortae of 68 captive wild herbivores of
both sexes were collected at necropsy. After
removal of the adventitial fat, the aortas were
cut open longitudinally, fixed in 10% neutral
formaline for 24-48 hrs. and stained with
sudan [V8. The lesions were graded according
to criteria recommenede by WHO study group
on atherosclerosis'4.

* Present address : 1-Lakhimpur College of
Veterinary Science, Azad Campus, North
Lakhimpur - 787 001 (Assam).

For hsitopathological study,
longitudinal pieces of tissue were taken from
the su&anophilic lesions and unstained areas.
When warrented special stainings were
adopted. For scanning electron microscopic
(SEM) study, tissue samples were fixed in 2.5
per cent gluteraldehyde in 0.1M sodium
cacodylate buffer for 4-6 hrs at 4°C, washed
in cacodylate buffer overnight, post fixed in
1 per cent osmium tetraoxide for 1 hr and were
dehydrated through increasing concentration
of acetone. Samples were prepared as per the
method of Dey et al? and examincd in a
scanning electron microscope (Joel).

Results and discussion

The spontaneous lesions in the aortae
were detected in 39 (57.4%) animals (Table

1).

1. Atherosclerosis :

(a) Fatty sireaks : Fatty streaks became
visible only after staining with Sudan IV,
and was observed in 29 animals. It was
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Table 1 : Spontaneous aoftic lesions

Lesions Atheroscierosis Miscellaneous
recorded  Fatty Fibrous Aneu- Pama- Calci-  Intimal Fibrous Metaplastic
aona streaks  plaque  rysm .  sitic fication thickening nodule change
examined
Spotted deer . 10714 7 1 2 3 2 - 1 -
Barking deer 419 3 1 - - - - = =
Sambar 113 6 2 1 1 2 - 1
Mouse deer 2/4 1 1 - - - - . —
Nalgai 1.3 1 | 1 1 1 - -
Blackbuck 2./4 1 1 2 1 1 .
Serow 2/4 2 - - - - - =
Mithun 141 1 1 1 1 ! - -
Buffalo n 1 - - 5 . - ; =
Giraffe 3/4 1 2 2 I | |
Zebra 113 1 1 -1 . . -
Rhinoceros 4/6 3 1 . - - . . -
Elephant 12 1 - - - - . ' L
39/68 29 12 10 7 8 1 1 2

(57.4%) (42.4%) (17.6%) (14.7%) (10.3) (11.8%) (1.5%) I(I.S%) (2.9%)

®  Atthe base of aorta 2 lump of lipid was deposited.
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observed in as young as a 3 months old
rhinoceros. Grossly, the lesions were
smooth, unciovatnd and dilfuse in noluro,
which mostly appeared as longitudinal
sudanaphilic stranks, paralleltotho long oxis
of the aorta, in and around the aortic arch, in
brachiocephalic trunk and al other sites, in-
cluding the areas adjoining the orifices of
intercostal arleries (Fig. 1). Histologically,

Fatty steaks in the aoria of a spotied deer.
{arrow)

falty streaks showed focal thickening of the
tunica intima and vacuoles due to the
removal of fat,

' (b) Fibrous plaque-: Fibrous plague
was noliced in 12 (17.6%) animals. All the
lesions were gbserved in the aged animals.
Generally it appeared as circumscribed or
elongated, centrally depressed, white,
elevated, hard and rough structure measur-
ing 1.32 cm - 2.60 cm in diameter over the
intimal surface (Fig. 2). The plaques were
inconsistently sudanophilic. Microscopically,
the intima was thickened with hyalinization
of its innermost part and vacuolated

degenerated area. There was fragmentation
and duplication of internal elaslic lamina with
varylng degroe of degeneralive changes.
Elastolysis were noticed in tunica media.
Atheroscerosis s stated to ba a rare
condition in wild and captive animals3, how-
ever, the malady in the form of 1alt¥
streaks®®'° and fibrous plaquess'g'”'1

have been reported in domestic animals.
: 7 mé‘fi?::’r&““’v’

295 e ‘_:".',__.‘a_-yr " -;;
'Y -
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Fig. 2.:

Fibrous piaque in the aona of a giratie.
(asrow)

2. Calclficatlon :

Calcification was recorded in B cases
and was grossly recognised as uneven,
hard, sometime raised structure invariably
associaled with lesions like fibrous plaque,
aneurysm or parasilic infection in aged
animals. Microscopically, irregular areas of
various sizes were seenintunica media. The
elastic lissue in and around the area of cal-
cificalion was degeneraled. In one of the
spotted deer, calcium deposition in tunica
media was suggestive of old degenerating
parasitic lesion.
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3. Anocurysm

Ancutysm was recorded in 10 cases
and in almost all the cases, lipid deposition
was descernible on Sudan IV stained
specimen. Saccular typoe of lesions was
generally seen (5-13 mm in diameler). These
dilntations were generally recorded in the
nbdominal aorta. Microscopically, the sac-
cular part of the vessel was moslly com-
pased of collagen fibres along with fine
fragment of elastic and reticulin fibres. Cal-
ctfication, fibrous plaque and aneurysmwer
Invarinbly associaled with aged animals.
These condilions have also been reported by
other' 34812 in wild animals.
4. Paraslitic leslons :

The parasitic lesions were recorded in
7 cases, maximum being in spotted deer.
These were located both in thoracic and
abdominal parts of aorta (Fig. 3). The
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Onchocercainfection in the aorta of mithun
Note the tortuous tunnels formed by the
parasites (arrow)

parasites were Idenlified as Onchocerca sp.
Occurrence of Onchocercain a four horned
antilope and filaroid infestation in a hip-
popotamus have also been documented'>.
Microscopically, the changes comprised of
elevalion and protrusians of the inlimal sur-
facein lumina, marked degeneration of elas-
tic fibres, disruption of internal elastic lamina,
fibrosis and encapsulation of the parasite. In
few advanced cases, extensive calcification
was noted. On SEM study, marked disrup-
lion and distortion of the endothelial surface
in the affected area was observed.

5. MIscellaneous :

Besides these, the following non-
specilic conditions were also observed.

(a) Intimal thickening : Intimal elevation
was detected in one giraffe and was charac-
terised by the presence of transverse
wrinkled/corrugated appearance of intimal
surface. Microscopically, the intima was
moderately thickened. The internal elastic
lamina were swollen with focal elastolysis.
The intimal thickening was mainly due to the
proliferation of ground substances and few
muscle cells. In tunica media, the smooth
muscle cells and the bands of muscle fibres
were arranged haphazardly.

(b) Fibrous nodules : Nodular lesion
(5-8 mm in diameter) was noticed in one
spotted deer and was localised in tunica
adventitia. Microscopically, the tunica inlima
covering the nodule was slightly or
moderately thickened as a result of in-
creased amount of collagen and muscle
fibre.

McKinneyg and With'3 were of the
opinion that atherosclerosis may develop in
herbivores even an very low fat diet, as avail-
ablein natural habitat. The present study lent
supportto these observations. However, the
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role played by geoclimatic environment, type

of food and the physiological status of the

animals in the causation of these lesions in

aortae needs further study.
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Shorl Conmmunlication

NEOPLASMS IN CAPTIVE WILD HERBIVORES

A. CHAKRABORTY' and B. CHAUDHURY

Depariment of Pathology
College of Vetetinary Sciencs Khannpara, Guwahati-721 022

Spuntancous neoplasms in captive
widd anitnals have been frequently reported .
While studying the etiopathology of mortality
in captive wild herbivores of Assam Slale
Zoo between 1985 to 1989, 214 animals
were necropsicd and outl of which 7 case
(3.3%) of neoplasms wete recorded.
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£1g. 1 : Nodular growtks cn the raphae of the rumen.

* Present agdress : 1-Laskimpur Col'ege of Veterinary.
Scenca, Azad Campus. North Lakhimpur-
787 001.

Fibroma : In the raphae of the rumen
of a female sambar (Cervus unicolar), aged
5-6 yrs. two soft reddish nodular growths
measuring 1-2 c¢m in diameler were noticed
(Fig. 1) while in a female spotted deer (Axis
axis), aged 6 yrs, al the cervico-uterine junc-
tiononthefloor of uterus, an obliquely placed
growth (2.5 cm in diameter) was seen.
Microscopically, these were diagnised as
fibroma.

Lelomyoma: Inan eight yrs old female
sambar (Cervus unicolar), at the
abomasoduodenal junction, the wall of
duodenum was thickened and formed a tor-
tuous mass. Though the area was con-
stricted, the lump did not cause obstruction
to the lumen. On histological examination the
mass was found o be leiomyoma.

Adenoma : A small growth of about 1.5
¢m in diameter was noticed In the stomach wall
of a 59 years old male rhinocercs (Rhinoceros
unicomnis). Similar growth was also seen on
lhe vulvovaginal junction of a 7 yrs old
female barking deer (Muntiacus muntiak).
Histologically, both these growths were diag-
nosed to be adenoma of multicentric origin.

Adenocarcinoma : In an adult male
mouse deer (Traqulus meminna), the sec-
tions of liver, hepaiic lymph node and
mesenteric lymph node showed changes
characteristic of adenocarcinoma. Oessous
metaplasia was also noted in the hepatic
lymph node.
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Osteochondroma : Onoe 5.5 yrs old
female serow (Capricornis sumalraensis)
had twelve multiple cartilagenous exostoses
on six ribs in dillerent areas. On cuting, the
exosloses shownd eccenlric cuffs around
the shalt of ribs and the arcas were white in
colour (Fig. 2). Microscopically, the car-
tilagenous cap covered the hyperplastic cor-
tical bone and the periosteal conneclive

e E AT,
N I T g ¢
l_*.".:l “t, y ey :_‘% "l'i;h?mﬁ -
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Bt e -'%ﬁ‘ﬂ.‘-mﬂf‘fr'r’ﬁ’-}&&w‘
Fig. 2 Nuinple cartlagenous exostoses on the rbs of

a serow.

lissue covered the entire area. Based on
gross and microscopic changes. the exos-
toses were diagnosed as osteochondroma.
A detailed study of distribution and con-
centration of elements in an exostosis was

allempted by Energy Despersive X-ray
microanalysis. It was seen that the exostosis
lacked iron and copper but had higher con-
centration of phosphorus, sulphur and cal-
cium in comparison to the normal ribs.

Occurrence of neoplasms In Zoo
anitmals are not uncommon and several
tumours have been reported’*% |n the
present study five diferent varieties of
neoplasms (3.3%) have been reported and
out of which only one was malignant in na-
ture.
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PATHOLOGY OF FASCIOLA JACKSONIINFESTATION
IN ELEPHANTS

A. CHAKRABORTY* and B. CHAUDHURY

Depanment of Patnology,
College of Veterinary Science, Khanapara, Guwahat - 781022(Assam).

SUMMARY

in two elephants Fasciola jacksoni infestation was recoraed Grossly, the parasites were
anached to biliary epithelium and microscopically ine epineiiai surtace of the bile duct was
covered by necrotic homogenous mass aamixed w1 entnrosyies and eg3s of the parasies
Tne infested biliary epithelium was analysed througn Z3AX Tne itesied epitnelium containes
a:uminium, silicon, calcium and ron while in norma: 2hiary eczneium only phosphortus and
sutphur could be noticed. On SEM stugy beth the acrsal and veriral surfaces of the parasie

cossessed spines.

INTRODUCTION

Fascziola Jacksoni infestalion in the bile
duct of indian elephants has been docu-
mented ‘%> but its pathology has not been
studied. Hence, the present! investigation
was unaertaken to study the changes
caused by this parasite in the host issue. in
addttion tc the gross and histopathology. the
issues were subjected to scanning electron
microscopy {SEM) and energy disperative X-
ray microanalysis (EDAX).

MATERIALS AND METHODS

While studying the mortality pattern in
wildlife at Assam State Zoo, Guwahati during
Janurary, 1985 to December, 1989, three
elephants viere necropsied. Two of these
showed massive infestation of Fasciolajack-
soniin their bile ducts. The afiected tissues
vsere collected in 10% formol-saline solution
for routine histopathological study as per
routine method. Small pieces of lissues and
a few parasiles were kep! in 3% glutaralde-
hyde in 0.1 M sodium cacodylile buffer for

* Fresent agZiess  Depn of Velennary Pathology.
Vetenrary Coliege Lakhimpur (Assam).

4.6 hrs. at 4°C. washed in cacodylate butfer
overnight, post fixed in 1.0% osmium
tetraoxide for 1 hr. Samples were prepared
for SEM as per the method of Dey era”. and
examined with JMS-35 CF{Joe!) SEM
operated at 15 KV. Unfixed atlected bile duct
and normat bile duct were airr dned and
coated with carbon in the vacuum evaporator
JEE < (Joel). EDAX was carnied out in £DS
system (link} attached to JSM-35 CF.

RESULTS AND DISCUSSION

Out of the three animals, two had mas-
sive infestation of Fasciola jacksoni in the
bile ducts. Bile ducls were packed with
parasiies and exudales. In both the ammals
liver v.as hard and fibrosed. Microscopic
chanaes included excessive proliferation of
fibrous tissue resulling in focal periponal
cirrhosis, pseudolobulation and mild
mononuciear cell infiltration. The epitnelial
surlace of the bile duct was covered by
necrotic homogenous mass admixed v/ith
erythrocyles and eggs of the parasites.

SZI4 study of the affected bile duct
show/ed distortion of biliary epithelium resuli-
ing intc homogenous mass (Fig.1) coniain-
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F:g 1. SEM view ¢! zistorteg sinary epineium wricn
turneg inte hemegerous mass x 1060,

Fig 3. SEM view of ventral surlace of the paraste
showing spines x 220
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g« Seliview ol an egg ot . dcxsonittappea within
the necrotic mass cf Sie quct. x 6000.

ing the eggs of the carasite (Fig.2). SEM
study of the parasite revealed the presence
of spines both on the dorsal and ventral
surfaces in symmetricai order (Fig.3). Higher
magnification reveaiea %at tips of the spines
were sharp and ridged:Fig.-4).

EDAX study shcwed that normal biliary
epithelium contained chosphorus (25.9%)
and.sulphur (74.0%)(Fg.5) whereas the in-
fected biliary epithelium contained
aluminium (2.0%), siiicon ($.6%), phos-
Phorus (11.3%), sulchur (34.1%), calcium
(2.5%) and iron (45.3%5) (Fig.6). It was inter-
esting to note that the a%acted part contained

Fig T Se™view ai higner magnicaton of spines
x 1200.

aluminium, sillicon, calcium and iron besides
the normal constituents. :
Unlike, the other fasciola infestation in
domestic animals F.jacksonialso causes tis-
sue damage leading to fibrosis. pseudo-
lobutation and atrophy of the liver
parenchyma. However, caicification as seen
in domestic animals including mithun® has
not been recorded in elephants. Mechanical
damage caused by the spines of the parasite
during migration might have further aggra-
vated the condition. This postulate is further
substantiated by EDAX study inwhich higher
percentage of iron could be seen in the af-
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X-RAY: 0-20 keV
Live: 100s Preset: 100s Remaining: Os

Real: 126s 21% Dead

<6 5.740 keV 10.9

FS = 4K ch297« 285ais

MEM1 : BILE DUCT NORM

20.00KVTILT =4500 ELEV =.00 AZIM=.00 COSINE = 1.000

Spectrum: BILE DUCT NORM BILENORM
All emts analysea. NORMAL ISED .

ELMT ZAF %CLMT ATOM. %
PK:0 1.428 25.951 26.618
SK:0 910 74.062 73.382

TOTAL 100.014 100.000
Fig. 5. EDAX of biliary epithelium of an Eiephant.

X-RAY: 0 - 20 keV
Live: 100s Preset: 100s Remaining: Os
Real: - 130s 23% Dead
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<15 4.040 keV 6.6
FS = 2K0Sa2-128 ¢h212a Si6cts

MEM1 : BILERFFECT

20.00KV  TILT = 45.00 ELEVE = .00 AZIM = .00 COSINE = 1.000
Spectrum: BILEAFFECT BILEAFFECT

Al elmts analysed. NORMALISED

EWMT Z2AF %ELMT  ATOM.
AIK: 0 795 2.050 2.98
SiK: 0 884 4.590 6.42
PK:0 1.175 11.302 14.34
SK:0.912 34:100 41,80

CaK:0 .995 2.488 2.44
FeK: 0 .906 45.468 31.999

TOTAL 99.998 100.000 o
Fig. 6. FDAX of biliary epithelium of ‘an Elephant infected with Fascicla jacksoni.
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fected tissue while it was absent in normal
bile duct. Excecpt aluminium and silicon,
elevation of other elements like phosphorus,
sulphur, chloride, calcium and iron has been
recorded in Fasciola gigantica infection in
mithu®. Presence of these elements in the
affected biliary epithelium might be due to
damage of the biliary epithelium and conse-
quent leak from underlying tissue. However,
further study is needed to throw light on
these aspects of the problem.
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Short Communication

GASTRIC HABROMEMIASIS IN A WILD ASS
( Equus hemionus )

A.T Rao,® S N, Dash®" and L D K Singh***
Department of Pathology

Orissa Veterinary College,
Bhub:neswar - 751003

Though gastric habronemiasis is very common among horses * * 115
inzidence and pathology in  wild ass is unknown in India, hence the purposc of
IN1s communication,

A male wild ass aged 6-7 years which was procured by Nandgn
kanan from Sakkarbag zoo, Junagarh, a month prior to death suddenly died o
septicaemia. At necropsy, the fundic region of Stomach showed two hard tu nour
like growths protruding into the gastric lumen (Fig. 1) which measured 4 x 4 Cm
in size, Numerous nematode parasites (ioentified as Habronema megasioma in
coiled positiun in the tissue debris were seen protruding through several openings,
Microscopically, sections of adult male and gravid female parasites amigst
necrotic tissue were seen in cystic spaces in submucosa leaving behind tortuous
tunnels. The tumour-like nodule consisted of thick granulation tissue associated
with infiltration of number of lymphocytes, monocytes, plasma cells. eosinophils
and occasional neutrophils. In some areas of the nodules, there was lymphofgll-
icular reaction particularly around blood vessels.

The lesions described herein were akin to those described for
horses.® Since the species in  question is endangered one, the animals have
been kept in their natural habitat in and around Rann of Cutch in @ saparzte
w.ildlife sanctuary. In order to conserve this species, routine deworming should
b2 practised to eliminate 1his infection.’

® Professor and Head.
** & *°* Posigraduate students.
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Epidemiology of Marek's Disease (MD): Studies on the
Incidence of MD Precipitins in Some Zoo Bjrds
G. C. Mouasty, L. N. ACHARIYO® AND B. S. Rajya
Dizision of Pathology, Indign Veterinary Research Institute, Isutnagur, U.P. [ndia
(Received for publication August 31, 1972)

ABSTRACT  Sera samples from 303 z00 hirds representing 31 different kinds were ex-

amined far the presence of Marek's dizease (MD) antiluxlies using the double diffusion avar
kel test. One guinea fonel out of 28 examined was paositive for MD precipitin, Domestic chickens

useeh as feed for the large reptiles of the zoo were fnund to be pasitive for M D antiludy and
these chickens had contact with the guinea fowls. Al other sera were fuund 1o Le negative
for M1y antilusly, ‘I'he epidemiology of this condition has lieen discussed.,

l\/ AREK'S disease (MD), a cell asso-
ciated  herpes-virus-induced  onco-
genic infection is widely prevalent in
domestic chickens in many parts of the
warld (Lanconescu and Samberg, 1971).
Scrum antibodies have been detected in
chickens exposed 1o MD virus, by the use
of agar-uel precipitation test (Chubb and
Churchill, 1908; Tanconescu and Sambery,
1971) and indirect  immunofluorescent
technique (Purchase and Burgovne, 1970,
Spencer and Caloek, 1970). Infected tis-
sue  culture homogenate (Chubb  and
Churchill, 1968; Spencer and  Calnek,
1970; Purchase and Burgoyne, 1970) has
been used as antigen in the agar-gel pre-
cipitation test (AGPT) to detect MD
precipitins, Haider' et al. (1970) have
found that the MD infected feather fol-
licle epithelium to be a good source of
antigen to detect MD antibody (precipi-
tins) in the AGPT. Morgan (1971) de-
tected antibodies for MD in sera of do-
mestic chickens but failed to find anti-
bodies in the sera of some wild fowl
(guinea fowi. francolins, and ostriches) in
Kenya. Baxendale (1969) and Ianconescu
and Samberg (1971) were unable to detect
MD precipitin antibodies in ducks. tur-
kevs and geese, although MD antibodies

* Nandan Kanan Zoo, Cuttack, Orissa.

PoLLrey Sunace 82: v68-964, 197}

were present in domestic chickens under
natural conditions.

Present study was designed 1o explore
the presence of MD antibody (precipiting)
in about 31 different-kinds of 200 birds
and its signiticance in the epidemiology

of MD.

MATERIALS AND METHODS
Feather follicle antigen (FFA1):—Feathers
from the external crural and femoral
tracts were removed from experimentally
infected birds at about 6-8 weeks post
infection containing maximum amount of
MD viral antigen. The concentration of
feather follicle antigen was detected by
AGPT and Huorescent antibody (FA)
reaction. The antigenicity of skin was also
related with the infectivity of the skin and
blood of the donor birds to day-old chicks.
Clinical signs, mortality pattern and histo-
pathological changes in nervous tissues
and visceral organs of donors were also
used as criteria of MD virus infection.
Feather follicle antigen was prepared from
feather tips suspended in saline (1:9) and
ground in a glass grinder. The suspen-
sion was tested by AGPT and then diluted
or concentrated to give the optimum reac-
tion. The pH of the suspension was ad-
justed t0 6.3 to 7.5 and the suspension was
freeze dried. Freeze dried antigen was
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TABLE L.—Incidence of Marek's discase (MD) precipilins in zo0 birds and domestic chickens

No.of birds  No. of birds

3 c | Sera positive for
. Common English name Scientific name availablein from which sera preapitin ‘sera
20 the zoo were collected tested
1. Guinea fowl Numidia meleagris 28 28 128
2. Common pea fowl Pazo cristatus 18 9 09
3. Crested serpent eagle  Spilornis cheela 2 2 02
4. Tawny eagle Aquils rapax 3 2 02
3. Black winged kite Elanus caerulens 1 1 01
6. Lesser whistling teal  Dendrocygna juranica 2 1 01
7. Adjutant stork Leptoptilos dubiug v 7 (U
3. Black necked stork Xenorhynehus asiaticus 11 2 02
9. White necked stork Ciconia episcopus 3 5 03
10. Painted stork Ibis leucocephulus K] 5 053
11. Black stork Ciconia nigra 1 1 01
12. Europian white stork  Ciconia ciconia 1 1 01
13. Sarus crane Grus antigone 11 6 06
14. Demoiselle crane Anthropoides virgo 3 2 02
13, Lilford crane Grus grus lilfords 1 1 01
16. Black swan Chenopis atrata 1 1 01
v. Whilte ibis Tlireskiornis melanocepiala 9 3 03
18, Black ibis Psendibis papillosa 1 1 01
19. Common pochard Nyroca ferina 10 + 04
10. Muscovy duck Cairina moschala 1 1 01
21. Brahminy duck Tudvrng ferrugines 12 4 04
22, Pintail Anus acula 0 2 02
23. Shoveller Anas clypeata 6 l 01
4. Brown fish owl Bubo zexlanensis ), 2 2
13, Barheaded goose Anser indicus 2 2 02
26. Common domestic
goose Anser anser 12 12 012
27. Grey heron Ardea cinerea + 1 0.1
28. Pigeon Columbia lizia 72 5 03
29. Egyptian vulture Neoplron percnapterus 3 § 05
30. Silver pheasant Gennaeus nycthemerus 1 ] 0t
31. Grey jungle.fow! Gallus somneratii v 7 07
32. Domestic chicken Gallus domesticus 6 0 6°6

reconstituted in saline immediately before

use.

Antiserum:—Sera were collected from 123
out of 303 zoo birds represcnting 31 differ-
ent kinds (Table 1). The birds were leg
banded for identification. Sera were col-
lected in 3 lots within a period of 3 months
for AGPT. Besides these zoo birds, sera
were also collected from 6 domestic chick-
ens available in the zoo during that pe-
riod. These chickens were used to feed
some of the large reptiles maintained in
the zoo and were periodically obtained
from a private poultry farm. All these
birds were apparently healthy during the
collection of scra. Positive MDD antisera
were prepared in the chicken and were

tested for the presence of MD precipitins.
Individual serum was used in the AGPT
test using the same lot of MDD antigen.

-lgar Gel Proccdure:—Noble agar in 1.0C;
concentration in an 87 NaCl solution was
prepared and autoclaved for 20 minutes
at 15 1b. pressure. The pH of the agar was
adjusted to 7.4, bottled and kept in re-
frigerator until used. Eight ml. of the agar
were poured into cach glass petri dish
(60X 135) mm. and allowed to solidify.
Wells were punched as described by
Ianconescu and Samberg (1971). The
central well in the gel was filled with MD
antigen and the surrounding wells with
test sera except one, which was filled with
MD positive antisera. Tests were run in
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duplicate and the charged plates were
maintained in a humidificd chamber at
37°C.=38°C. for S days. Plates were ex-
amined for precipitin lines approximately
at 6 to 12 hour intervals against a black
background under a  Quebec colony
counter.

RESULT

Precipitin lines developed as early as 6
hours after charging the plates and con-
tinued to become more distinct with time
till 48 hours. Sera from all the six domestic
chickens of the zoo were found positive for
MD precipitins. Most of the birds of the
farm from which these six birds were ob-
tained were also positive for MD precipi-
tins. Scra of one guinea fowl out of 28 ex-
amined, contained MD precipitins whereas
the rest of sera of all other zoo birds were
negative for MDD antibody (Table 1), A
single precipitin line of moderate inten-
sity was produced by the guinea fowl sera
within 18 hours of charging the plate. The
precipitin line was contiguous with adja-
cent lines produced by MDD positive sera.

DISCUSSION

Results of the present study indicated
that out of all the sera examined. one
serum of guinea fowl contained MD pre-
cipitin antibody. Besides these zoo birds,
domestic chickens used for feeding of
large reptiies of the zoo wefe obtained
from a source known to be infected with
MD virus. Moreover, the sera of the six
domestic chickens, available at the zoo
during collection of sera from zoo birds
were positive for MD precipitins. On in-
vestigation it was found that these do-
mestic chickens were kept in a pen adja-
cent to the pen of guinea fowl and on oc-
cusion these chickens were left with the
guinea fow! for a day or more before being
fed to large reptiles. The guinea fowl
whose sera gave positive precipitin reac-
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tion subsequently became weak and de-
veloped leg weakness. Unfortunately, the
bird was not autopsied as it was fed to the
replile. It is not possible to arrive at the
conclusion that the guinca fowl was ai-
fected with MD without gross and histo-
pathological examination and isolation of
MD virus. However, the serological evi-
dence and subsequent development of
clinical signs lead one to presume that the
bird was having MD virus infection.
Epidemiological investigations and sero-
logical tests indicate that the bird in ques-
tion might have got infected through con-
tact with domestic chickens harbouring
the MD virus. Serological tests of other
zoo birds are in agreement with those re-
purted by Baxendale (1969), Ianconescu
and Samberg (1971) and Morgan (1971),
for some domestic birds und wild birds
other than domestic chickens. The host
range of MD virus other than domestic
chicken is still unknown, MD has been
reported in turkeys, partridge, swans.
ducks, pheasants and quail (Biggs, 1967;
Busch and Williams. 1970). Natural cases
of M D virus infection have also been re-
ported in game fowl. quail (Kenzy and
Cho, 1969) and in great horned owl
(Halliwell, 1971). Experimental infection
of turkevs (Witter ¢ u/., 1970) and ducks
(Baxendale, 19691 with MD virus has
met with limited success but sparrows
were found to be resistant (Kenzy and
Cho, 1969). Although Kenzy and Cho
(1969) reported natural infection in game
fowl and ducks, and pheasants (Biggs.
1967), the present study with limited
number of game fowls. ducks and a pheas-
ant did not reveal the presence of MD
antibody in these birds. This might be
ascribed to absence of contact with the
domestic chickens under the zoo condi-
tion, where these birds were maintained
away from the probable source of contact
with infected chickens.
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ABSTRACT

Two cases of visceral lvmphomatosis affecting a peahen and a male pied

myvna were encountered during a surveillance of 230 pathologicai specimens of various species
of 200 birds. The gross and microscopic Jesions observed in this study simulated to those oi
ivmphomatosis in chicken and other cage birds.

INTRODUCTION

Lymphomatosis has occasionally been
reported to occur in a variety of avian
species. Isolated cases of lymphomatosis
have been encountered in canaries and
budgerigars (Beach, 1962; Blackmore,
1963; Petrak and Gilmore, 1969), quail
{Wicht, 1963; Loliger and Schubert,
1967, turkeys (Simpson, 1937; Belding,
1938, swan (Blomberg, 1949) and ducks
(Cotiral and Winton, 1933).

Since there is a paucity of reports of
Iymphomatosis in zou birds, the following
cases in a peahen and a pied myna are
herein described.

MATERIALS AND METHODS

The specimens for this report were ob-
tained from a zoo, where a variety of wild
and semiwild, exotic and indigenous birds
have been maintained. Histological tissue
picces comprising liver, spleen, kidneys,
heart, brain, Jung, trachea, proventriculus
and intestines were collected at post-
mortem from a 6-year old common peahen
(case 1) and a 2-year old male pied myna
(case 2) and fixed in 109, formol-saline.
Thin pieces of tissues were processed for
paraffin sectioning and sections were
stained with haematoxylin and eosin.

RESULTS AND DISCUSSION

Case I (peahen): Grossly the liver and
spleen  were abnormally  enlarged and

* Nundan Kanan Zoo, Cuttack, Orissa.

Pouirey SCIENCE $2: 1210-1212, 1973

friable. The outer surfaces and cur sub-
stance of these organs revealed grayish
contluent areas against a background of
normal colour of tissue. The kidnevs were
enlarged and studded with grayish white
foci. Intestines showed ulceration of
mucous membrane and lungs and trachea
were congested. Heart, proventriculus,
ovary and brain were apparently free
from any detectable gross lesions. Micro-
scopically, the liver had irregularly dis-
tributed coalescing foci of lymphoid cclls
which alsu iniiltrated the sinusoids. thus
sequestering the hepatic cells in the jorm
of clusters (Fig. 1). The cells were pre-
dominantly  undifferentiated  uniform
blast-type with vesicular nuclei. Lymph-
oid cells with few mitotic fizures difusely
intiltrated the sinuses and the red pulp of
the spleen (Fig. 2). Cells of the lvmphoid
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Fig. 1 Liver-showing infiltration of tumor cells
into the sinussids sequestering the hepatic cells in
the form of epithelial clusters H & E, 100,
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series also infiltrated the myocardium and
interstitium of lung, There was dilfuse
infiltration of lymphoid cells in the kid-
neys, at places replacing the tubules (Fig.
3. The proventricular and  intestinal
mucosi were partially substituted by in-
fltrating lymphoid cells and at places
completely replaced the glands, Ovary
had mild lymphoid cell iniiltration into
the stroma,

Cuse 2 (pied myna): The alfected urgans
were not as markedly enlarged as in the
previous case, but revealed small grayvish
coloured foci in the liver and muttling of
spleen. Small pin-head sized nodules were
seen confined to the scrosal surfuce of in-
testines. Gruss lesions were not detectable
in other tissues, Microscopic lesions con-
sisted of discrete foci of lymphoid cells of
uniform and more mature type. Mitotic
figures were not seen. Few subpleural
Iymphoid cell foci were seen in the lungs.
The intestinal section revealed intact and
degenerated sections of helminth parasite
encapsulated by conncective tissue sheath
in the serosa without any cellular reaction.

‘The gross lesions in lymphomatosis as
described by Petrak and Gilmore (1969)
in canaries and budgerigars simulated to
those found commonly in chickens and
also to those observed in peahen in the

I
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Fic. 2 Spleen—Dituse insltration of tumor cells
into the sinuses and red pulp, H & E. X100.

e
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6. 3 Kidney—Diffuse tumor cell infiltration in
the imtertubular spaces, If & E, <0,

present ease. However, microscopic lesions
although basically similar, varied in the
tpe of wiiltrating cells in the case of
peahen, being more of blast-type rather
than discrete foci of lymphoid cells ol
uniform and mature type. Loliger anid
Schubert (1967) observed high incidence
of lymphomatosis in quail with an in-
nitration of undifferentiated primitive
Iymphoid  cells similar  to leucosis in
chickens.

In the present study, 2 distinctly sep-
arte types of pathological maniiestations
of a single disease entity have been en-
countered in 2 ditferent species of birds:
one having a uniform undiferentiated
primitive type of cell population with few
mitotic figures implying an actively pro.
liferating growth and the other with an
indltration of more mature type of
lymphoid cells. The difference in the
microscopic and gross lesions between
these 2 cases might be due to varving sus-
ceptibility of the species, tissue response
and difference in the strain of etiological
agent involved,
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STUDIES ON AN OUTBREAK OF M7 COPLASM A
GALLISEPTICUM INFECTION AMONG PEAFOW LS
(PAVO CRISTATUS)

By S. B. TripaTHy, L. N. AcHarjvo*, U. Sincu, S. K. Ray axp
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Department of Veterinary Medicine, Orissa University of Agriculture and Technology,
Bhubancswar-3, India

SUMAMARY

An outhreak of Mycoplasma gallisepticum infection was recorded in a hatch of 21
peafowls kept in the State Biological Park, Orissa. The clinical signs manilested
by the seven affected peafowls were dullness, frequent shaking of the head, sticky
nasal discharge, mouth breathing and swelling of the infraorbital sinus.
M. gallisepticum was isolated from six out of seven of the clinically affected birds.
Treatmentwith oxytetracycline hvdrachloride and vitamin A cured the condition
in ten days.

INTRODUCTION

Mycoplasma gallisepticum is known to cause infectious sinusitis (IS) in turkeys
and chronic respiratory disease (CRD) in chickens. Reports on the occurrence
of pleuropneumonia-like organism (PPLO) infection in wild birds are scanty.
Wills (1955) isolated a PPLO from a peacock which was shown to be identical
with the causative organism of CRD in chicken and IS in turkeys. The present
paper records the occurrence of an outhreak of PPLO infection in a flock of
peafowls. Characteristic clinical symptoms exhibited by the sick birds and the
result of their treatment along with methods of isolation and characterization
of the causative agent are described.

MATERIALS AND METHODS

On recciving a report of an outbreak of respiratory syndromes in a group of 21
peafowls maintained in “Nandan Kanan”, Statc Biological Park, Orissa, an
investigation was undertaken. The clinical svmptoms manifested by the fock
in general and the individual affected birds were recorded during various
stages of the outbreak.

Rapid whole blood plate agglutination test was performed at the spot by
using a drop of blood from the wing vein of each bird and a drop of PPLO
diagnostic antigent. Reaction (appearance of clumps} was read within two
minutes of adding the antigen.

* Veterinary Assistant Surgeon, State Biological Park. Oriswa.

+ Commonwealth Serwn Laboratories, Melbourne.
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PLATE 1

Fig. 1. Affected peafowl showing unilateral infra-
orbital swelling.
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Fig. 2. PPLO agar plate showing 7-day-old PPLO colonics. ~ 100,

Tripathy, Acharjvo, Singh. Ray, Misra. Br. eet. J. (1072), 128. 8
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PLATE -1

Fig. 3. Granular apprarance of PPLO colony stained by Dien's
method of staining. - 1oo.

Tripathy. Acharjvo. Singh. Ray, Misra, Br, vet. 7. (1972). 128, 8
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Tracheal swabs were collected separately from cach bird showing clinical
signs. Exudates were also collected separately from birds showing swelling of
the infraorbital sinus by a sterilized syringe and needle. Immediately alter
collection each of the tracheal swabs was dropped aseptically into a tube
containing 5 ml of PPLO broth*. Similarly, 2-3 drops of infraorbital cxudate
was also mixed separately with 5 ml of PPLO broth in a test tube. All thesc
tubes were mixed thoroughly by shaking 1o-12 times. After these had been
incubated at 37°C for 6 hours, o:1 ml of each was transferred to another tube
containing 3 ml of fresh PPLO broth and incubated at 37°C for 3 days. Three
similar blind passages at intervals of three days were made and then o-r ml
of broth culwre was transferred to PPLO agar platet. Each plate was incubated
at 37°C for 5-6 days in 10 per cent carbon dioxide and then studied micro-
scopically. Plates showing typical PPLO colonies were further studied micro-
scopically by using Dicn’s method of staining (Adler, Fabricant, Yamamoto &
Berg, 1958). Smears were made (rom the colony grown on PPLO agar and
from scdiment of the last passage of PPLO broth culture after centrifugation
{at 4000 rev./min for t5 minutes) and stained with Giemsa stain. The morpho-
logical features were noted under oil immersion.

Hacmagrlutination test (Yoder & Hofstad, 1964) was performed using 0-5
per cent chicken red bloed cells with 3-day-old broth culture of the isolated
PPLO strain. Hacmagglutination pattern was studicd at hourly intervals for
three consecutive hours under room temperature.

The six-day-old culture was stabbed into tetrazolium medium (Yamamoto
& Adler, 1958) and the reduction of the dye, as evidenced by the appcarance
of blue colour in the medium, was obscrved at 12-hourly intervals for 72
hours,

Each sick bird showing infraorbital swelling was given a single injection of
t+5 ml of Terramycin Injectable Solution} intramuscularly with another 05
ml of terramycin solution being infused into the infraorbital swelling after
removal of the exudates by aspiration with a sterilized syringe and needle.
Others having no infraorbital swelling but having other clinical signs were
given a single injection of 2 ml Terramycin solution intramuscularly. The
whole fock was also treated with T.M. Poultry Formula§ at the rate of 4 g in
15 litres of drinking water for 7 days, and 25 ml of Vitablend W. M. Forte||
daily in the drinking water for the subsequent 7 days. Drinking water supplics
from other sources were suspended.

* PPLO broth: Ore litre of beef heart infusion conlaining 10 gm of peptone (Difco), 5 gm sodium
chloride, 100 ml horse serum, 300 mg thallium acetate and 1,000,000 Benzyl penicillin sodium.

+ PPLO agar: One per cent Bacto-agar (Difco) added to PPLO broth without penicillin.
+ Terramycin Injectable Solution (Pfizer): 1 ml contains 50 ng of oxytetracyeline hydrochloride.

§ T. M. Poultry Formula (Pfizer): Each 4 g conmins oxytetracycline 200 mg and benzethonium
chloride 200 mg.

| Vitablend W. M. Forte (Glaxo}: Each ml contains vitamin A 100,000 i.u.
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RESULTS AND DISCUSSION

In the flock of 21 peafowls, characteristic clinjcal signs were observed in 7
individuals. AfTected birds were dull and inactive, Frequent shaking of the head,
sticky mucoid discharge from the nostrils and mouth breathing were observed
in most of the affected birds, Unilateral (Fig. 1) and bilateral swelling of the
infraorbital sinus were observed in four and onec peafowls, respectively. A
peculiar gurgling sound audible even from a distance was marked in these
affected birds. There was reduced feed intake and loss of weight among the
sick birds, The above clinical symptoms were identical with those of infectious
sinusitis in turkeys as has been described by Biester & Schwarte (1965).

Rapid whole blood plate agglutination test revealed the presence of ..
gallisepticum antibodies in 15 (714 per cent) cases including all the seven ailing
birds. In an carlier serological study by some of us, two out of the six of the
above birds had shown positive reaction to whole blood agelutination test
(Tripathy, Acharjyo, Singh & Misra, 1971).

Out of the seven trachcal swabs and five infraorbital exudate samples
cultured from the seven clinically.affected cases (cultured in PPLO broth and
subsequently sown on PPLO agar plate), three tracheal swab cultures (one
swab [rom a peacock having no infraorbital swelling) and all the five exudate
cultures showed the presence of minute dewdrop-like PPLO colonics having a
nipple at the centre (Fig. 2). Microscopical examization of representative
colonies after staining with Dien’s stain revealed small coceoid bodies at the
periphery (Fig. 3). The Gicmsa stain smears from all plates showed the pre-
sence of small coccoid and short filamentous bodics. Haemagglutination test
was found to be positive at 1:20 dilution and the tetrazolium blue was reduced
in 24 hours, :

The growth characteristics, haemagglutination tes:, tetrazolium blue
reduction test and the clinical symptoms manifested in the infected birds
indicated that the isolated M. galliseptioum was pathogenic. The presence of
M. gallisepticum antibodies in the peafowls before and dusing the outbreak and
isolation of the organism from the clinically positive cases indicate that pea-
fowls are susceptible to PPLO infection. Due importance should be paid
to the fact that they can act as carriers like fowls, turkeys, ducks, geese,
sparrows and many other wild birds (Anon., 1962; Doroshko & Baidevlyatov,
1966; Jain, Chandiramani & Singh, 1971). :

Treatment of the affected birds with Terramyein and vitamia A resulted
in the gradual disappearance of the clinical symptoms within ten days, The
birds resumed their normal feed consumption. The signs kave not reappeared
tll now, i.e., six months after treatment. Gurumurty & Mohiuddin (1964) have
also reported the successful use of Terramyein in an outbreak of PPLO infection
in fowls.
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Etudes concernant ‘le début de I’infection a Mycoplasma gallisepticum chez les
paons (Paro cristarus) .
(Tripathy er al.)
Reésumé. Un débutd'infection 3 Mycoplasma gallisepticum fut enregistrée dans un lot de 21
pavns wardés dans le Pare Biologique d'Etat. Orissa. Les signes cliniques manifestés par les
arpt paons affectés furent In tospeur, des secousses fréquentes de la téte, un éeoulement nasal
¢pais. une respiration par la bouche et une inflammation des sinus infra-orbitaires. /. palli-
sepricum fut isalé chez six parmi les scpt des oiseaux atteints cliniquement. Le traitement par
oxytétracyeline hydrochlorique et la vitamine A remédiérent i eet état en dis jours.

Beobachtungen iibex den.Ausbruch einer Mycoplasma gallisepticum Infektion bei
Pfauen (Pavo cristatus)

. (Tripathy ef al.)
Zusammenfassung. Im State Biological Park. Orissa. wurde der Ausbruch einer Infektion
mit Mycodlasma gellisepticum bei ciner Gruppe von 21 Plauen [estgestellt. Sieben der erkrankten
Tiere zeigten Benommenheit. haufiges Kopfichurteln, klebrigen Nasenausfluss, Mundatmung
und Schwellung des Sinus infraorbutalis als Klinische Symprome. Al gallisepticum wurde von
sechs der siebpn Llinisch crkrankten HMihner isoliert. Behandlung mit Oxytetrazvklin-
hydrochlorid und Vitamin A brachte dic Krankheit in zehn Tagen zum Stillstand.

Estudios sobre una epidemia de infeccion por Mycoplasma gallisepticum en pavos
reales (Paro cristatus)
(Tripathy et al.)

Resumen. Se regiswo una epidemia de infeccion por Jycoplasma gallisepticum en un grupo de
21 pavos reales conservados en el Parque Biologico del Estado, Orissa. Los signos clfnicos
manifestados en los sietc pavos reales afectados por la enfermedad fueron un estado de letargia,
movimientos frecuenies de la cabeza, descarga nasal espesa, respiracion por el pico e inchazon
de los senos infraorbitales. El M. gallisepticum se pudo aislar en seis de las siete aves afectadas
con signos clinicos. £l tratamiento con hidrocloruro de oxitetraciclina y Vit, A condujo a la
curacion en el plazo de diez dias.
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NOTES ON A NODULAR DISEASE OF THE INTESTINE OF
THE OPEN-BILLED STORK — (Anastomus oscitans)
CAUSED BY Chaunocephalus ferox

Although the occurrence of Chauno-
cephalus ferox (Rudolphi, 1795) Dietz,
1909, in crypts in the intestines of the
Indian open - billed stork  (Anastomus
mwitans) was known (Rai, 1963, Ind, J.
Helminth,, 15: 6-13), detailed informa-
tion on the pathology of the purasite in
this host was not available, During in-
veatigation of an epizootic discase among
open-hilled storks, maintained on a snail
diet (Vivipare sp.) at Nandankanan 200,
nodular lesions caused by C. fernx were

Muaterials

Nodular lesions of the intestines were
collected Jurning post-moriem  cxaminit-
tions of the hirds, The tremutcde para-
sites recosered from the nodules were
flutened  and fixed in Bown's  fluid,
stained with Borax.carmine and mount-

encountered in the post-duodenal part of
the small intestine of seven of ten storks
examined post-mortem by one of the
authors (MMP), In the foregut, concur-
rent infections with Svahimantus laticeps
Rudolphi. 1819 also- were observed in
four of them. All birds infecied with C.
ferax had signs of diarrheea. listlessness.
loss of appetite and convulsion before
death. This presentation gives the rele-
vant descriptions of the trematode and
histopathology of the parasitized nodule.

and Methods

¢d. The intestinal nodules were fixed in
10% formol-saline. The sections prepar-
ed from the paraffin embedded nodular
lesions were stiained with hematoxylin
and cosin.

Observations

The nodules were globular. circum-
scribed and prominent on both the sero-
sal (Fig. |) and mucosal surfaces. A
perforation was noticed on the summit
of the prctuberence on the mucosal sur-
face through which trematode ova and
cetlular exudate oozed out. On squeezing
the nodules. one or more viable pink
trematodes were recovered. The smaller
nodules invariably contained immature
parasites and the larger ones contained
ovigerous, adult forms.

All the parasitic trematodes were C.
ferox. The adult mounted specimens
measured 3.5-6.5 mm in length, 1.25-3.25
mm in width at the preacetabular part
and 0.6-0.75 mm at the postacetabular
part. There was litle difference in size
of the postacetabular part between the
juveniles and adults in comparison with
their preacetabular parts. Of the 46
specimens examined. 29 had 27 collar
spines. arranged in two rows with 4
corner spines without any interruption.
Only seven had 26 spines. The oral
sucker of the adult was 0.14 mm and the

prepharynx was 0.25 mm in diameter.
The esophagus was simple. 1.8-2.00 mm
long and bifurcated into two lateral
caeca in front of the ventral sucker.
which ran laterally to the posterior end
and opened into the excretory bladder.
Tke ventral sucker was 0.49 mm in
diameter. The sucker ratio varied from
:2.25-1:2.5. The pretesticular oval
ovary. situated near the right caeca.
measured 0.3 x 0.22 mm. The two glo-
bular testes were almost equal in size
and measured 0.25 x 0.22 mm. {Fig. 2).
The eggs measured 0.035 x 0.075 mm.

The sections revealed the parasites in
a coiled position inside the nodule. The
spinous head collar and fasciculated
preacetabular part of the parasite lay in
close apposition with the inner wall of
the nodule and the aspinous postacetab-
ular slim part was relatively free in a
cavity. filled with fibrno-necrotic exu-
date. In early nodules. at the site of
trematode penetration through the mu-
cosa and submucosa. there was traumatic
destruction of tissues with haemorrhags
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FIGURE 1. Nodular lesions on the intestine of heavily infected open-billed stork
caused by the echinostome, C. ferox.

FIGURE 2. Camera-lucida drawing of a smaller ovigerous C. ferox specimen
recovered from an intestinal nodule of medium size.

FIGURE 3. Section of a small nadule contining the carly stages of one parasite
(C. ferox ) and migration of another into the nodule, 11.E, x 60,
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and denudation of the epithelium and
sukepithelium. Further, the parasite left
a trail of such destruction (Fig. 3) in
submucosal tissues to where it settled in
decper lecutions. near or heyond the
muscularis mucosa, There was marked
thickening due 1o edema and excessive
infiltration of granulocytes and lympho-
cytes. Fibroblasis and connective tissue
fibres were seen at the periphery of the

circumscribed lesions, The muscle fibres
adjacent to carly small nodules had in-
creaved granulurity, The sarcoplasm was
eosinopiilic and had degenerative chang-
es in the nuclei. In more advanced larger
nodules the muscle fibres were necroiic.
The intergrading nodules had a variable
degree of fibrosis around the parasites.
The serosa in all cases was thickened.

Discussion

The C. ferox specimens dealt with in
this study were much smaller than those
described by Dawes (1956, The Trema-
foda, Cambndge Univ. Press, London,
360 pp.) and closely corresponded with
the eiven descriptions of €, udlneri Vrar,
and: €, Lirati: Vreat (1947, Proe. Nat,
Acad. Sci, 17B:95-116) recorded from
this host, Rui (1963, Ind, 1. Helminth,,
15:6-13) had considered €. udlineri as a
possible synonvm of C. ferox, now stud-
ted, exeept for the sacculated esophagus
and unequal testes, It is evident from the
figures given by Vrat, the trematodes
were recovered from such nodular lesions

but were dexcribed as being from crypis
of the intestine, These findings suggest
that C. kirati ulso is a possible synonym.

From the uniform distribution of the
parasitic nodules, it is believed that this
purasite becomes established in nodules
at the predilectory site in the intestinal
wiall and continues histiozoic life even
after auaining maturity in this host. The
growth patterns of the preacetabular
spinous parts of parasites of different
sizes, which were proportional to the
size of the nodules, also suggest that the
larger adult parasites were relatively
more pathogenic.

Summuary

An account is given of the pathology of nodular lesions in the small intestine

of open-billed storks, Anastonts ascitans, ¢

aused by Chaunocephalus ferox, It is

suggested that the parasitic trematodes lead an entirely histiozoic life in this

host.
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Aortic Body Tumor in a Duck

R. L. Sau, L. N. AcHARIYO and G. C. MOHANTY

Division of Pathology, Indian Veterinary Research Institute, [zatnagar, U.P.

Abstract. A chemodectoma of the aortic body was found at the base of heart of a
Brahminy duck ( Tudorna ferruginea). It incorporated aorta and puimonary artery at their
emergence, part of vagus nerve, sympathetic ganglion, and thyroid gland. The tumor cells
had infiltrated the local lymphatics only.

AY

Tumors of aortic and carotid bodies are rare and have been reported
mainly in man (4] and dog [1, 3, 6], although other animals are occasionally
affected (4. 7-9). Tumors that arise from chemorcceptive cells in these bodics
arc commonly referred to as chemodectomas. They are in general related
to the common group of non-chromaffin paragangliomas [5].

An aortic body tumor in a Brahminy duck. a migratory bird of. northern
India, Nepal, and Pakistan is described. Such a tumor or related tumors has
not been reported in any avian species.

Case Report

A 2-year-old male Brahminy duck in a zoo died without any specific clinical signs.
It had a globular, circumscribed, 2<m fleshy mass that was firmly adherent to the base
of the heart between the aorta and pulmonary artery and enveloped these vessels at their _
emergence and compressed the atria. The pericardium covered the surface of the tumor,
thus forming its capsule. The cut surface was pink and lobulated. A circumscribed red-
brown structure about 4 mm thick was embedded in the anterior border of the tumor.
The aorta and pulmonary artery were free from gross lesions. There was copious peri-
cardial effusion. The liver, spleen. kidneys. and lungs were intensely congested. The liver
was fibrosed and covered with a yellow fibrinous coating. The serous membranes were
covered with fine. white crystalline urate deposits.
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Fig. 1. Tumor cells arranged in sheets. Perithcliomatous arrangement and trabeculae

arc also seen. HE.
Fig. 2. Tumor cells arranged in the form of pallisades around capillaries. HE.
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Fig. 3. Higher magnification showing some bizarre cells with vacuolatzd cytoplasm

and large nucleus and nucleolus., HE.
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Aortic Body Tumor
/7 .

Thin picces from various tissucs including several from the tumor were fixed in 10%
formol-saline and embedded in paraffin. Sections were cut at 4-6 um and stained with
hematoxylin and eosin. Some were also stained with Masson’s trichrome, Foot's silver
impregnation method for reticulum, periodic acid-Schill (PAS), van Gieson's, and
Gomori's chromafTin.

The tumor was composed largely of cells in broad sheets or nests (fig. 1). Thin branch-
ing trabeculae extending from the capsule divided it into lobules of irregular size. The cell
nests were separated by a loose and well vascularized fibrous stroma. In some places the
cells were oriented around thin-walled capillaries forming peritheliomatous or perivascular
pallisades (fig. 2), whereas in others they assumed an aleolar or low papillomatous
pattern, !

The cells in the nests and around the capillaries were round or ovoid, but were large
and polyhedral when in broad sheets. The cytoplasm of these cells was abundant, faintly
acidophilic and granular or finely vacuolated. Nuclei were large. spherical, and sometimes
hyperchromatic, often with a single nucteolus. Cellular boundarics were indistinct. Cells
with a large, irregularly-shaped nucleus. often with two nucleoli. were scattered among the
tumor cells (fig. 3). Part of the vagus nerve, sympathetic ganglion, aorta and pulmonary
artery were incorporated in the mass, The red-brown nodule in the anterior border was
thyroid that contained normal acini with colloid. A lymph vessel was filed by a tumor
embotus, The neoplastic cells hud no tendency to invade the aorta and pulmonary artery
or the capsule of the thyroid gland. Occlusion of the blood sessels by organized thrombi
was evident in the lung; there were no tumor emboli.

Argyrophilic reticular fibres were sparsely distributed in the connective-tissue stromu.
but were abundant around capillurics. PAS-pousitive matcrial within nests of tumor cells
was not detected. Neoplastic cells in a section treated with Gomori's chromaffin stain did
not has e any intracy ioplasmic granules. Collagenous tissue was demonstrated by Masson’s
trichrome stain,

Discussion

The general structure of the tumor almost corresponds to that of tumors
arising from chemoreceptor organs. namely the cardioaortic and carotid
bodies in man and dogs [2, 4].

The location of a cardioaortic body is considered to be of limited dia-
gnostic value since such a body could easily be confused with a tumor of
ectopic thyroid and parathyroid in the same region (6]. It has been suggested.
however [5], that the anatomic situation is important in diagnosing and sub-
stantiating the structure of the tumor.

In the present case it appears that the tumor arose from the chemo-
receptor cells of the aortic body. Serous exudation into the pericardial sac
and peritoneal cavity. and chronic venous congestion of visceral organs.
were apparently caused by compression of the atria.

The urate deposition on serous membranes was a concurrent finding,
and its presence appears to have no relation to the tumor.
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SYSTEMIC NOCARDIOSIS IN A HILL MYNAH
(GRACULA RELIGIOSA) :
A PATHOLOGICAL STUDY

by

P. . R. IvERr*, A. T. Rao**, L. N. ACHARJYO***,
S. Sanu®* & S. K. Misura®*

ABSTRALT

A ense of systemic nocardiosis in a hill mynah (tiracula religivsa) studied by
pathological teehnigues, s deseribed. Macrasenpreally, geevish white nodular feions
of 2 to 8 mm in disn, were seen in the lungs, kidneys, proventriculus, mesentery
atel museles of the eve ball, Thstoloacdly, thers was replavement of normal paren-
chviue in these orgins by areis of caseation neerosis or prannlonis with vpitheliond
andd LaxGiass ginnt cells, The organsm was gram amd RS positive, Lut nut aenl
fast. No culture wis obtained.

INTRODUCTION

Nocardiosis has been reported in cattle, dog, cat, goat, horsc,
domestic rodents and man. The condition, however, is rare in birds
and there are only three cases reported in the literature. Of these two
were reported from fowls invelving the liver and abdominal cavity
respectively (TRUCHE, 1926 and DODGE, 1935) and the third from a
duck involving the lung (IErR & Rao, 1971). Nocardiosis has not
been reported from other avian species. Svstemnic nocardiosis in a

hill mynah described herein is the first report in this species.

MATERIALS AND METHODS

A black, 8 months old hill mynah trapped as a chick from forests
in Orissa state and maintained in the chick rearing centre was no-
ticed to be blind in both eyes with symptoms of lameness, malaise
and loss of weight and was transferred to the local Biological Park
Hospital for observation and treatment, where the bird died. Post
mortem examination of the bird revealed multiple grevish white

* Post Graduate College of Animal Sciences, Division of Pathology Indian Veter-
inary Rescarch Institute, lzatnagar. U.P.
*¢ QOrissa Veterinary College, Bhubaneshwar-3.
sse State Biological Park, Barang, Cuttack.
Accepted for publication: 3.V.1071
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Fig, I. Normal gizzard {\\), with gross lesions on proventriculux (13), eyve badls (),
Lung (D) and kidney (E).

circumseribed nodolar lesions 2 1o 8 mmein diam., seattered through-
out the surface and substance of lings and Kidneys, mesentery,
tluminal side of proventriculus and muscles of eye ball (IFig.1). The
condition was suspected for a neoplasm. All the affected organs
were  colleeted in 109, formol-saline. Tissues were embedded in
paraffin and sectioned at 5-6 u thickness. Stains used were haema-
toxyvlin-cosin, Hotkiss's modification of periodic acid Schiff’s tech-
nique (PAS), Zichl-Nevlsen's acid fast technique, acid-fast stain of
Iite and Faraco using 1 °,, aqueous sulphuric acid for differentiation
(Eanytoxs, Bixrorp & Utz, 1963), and Gram's in which differentia-
tion was by 1 to 2 seconds exposure to acetone, for organisms.
Impression smears were prepared from cut surfaces of nodules and
stained by Zichl-Neelsen's acid fast technique for organism.

RESULTS

L.ungs revealed disorganisation of its normal architecture, leaving
behind very little respiratory tissue. Two tyvpes of lesions were seen.
In one, the lesion could not be differentiated from those caused by
other pvogenic organisms characterized by central necrosis and
peripheral inflammatory exudate with little or no evidence of fibro-
sis. The other type of lesion showed arcas of caseation necrosis sur-
rounded by epithelioid and L.aNcnans' giant cells merging with
granulation tissuc (I“ig. 2). The latter lesions resembled a tuber-
culoid granuloma.

Proventriculus revealed disruption and necrosis of surface tubular
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Fiz. 2. Lung showing granulomatous kaion surrounded by groups of epitheliond and

LaNGHAN 'S giant cells, PAS & Haematoxylin - 65,
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Fiy. 3. Proventriculus showing granulomatous lesion in vland lobule, and surround-
ing small isolated lesions. H & E - 63,

glands and tunica propria. Pronounced changes were confined to the
gland lobules and appeared to be the principal seat of involvement.
There was obliteration of the lumen, filled with structureless casco-
necrotic mass. Scattered in this mass and particularly towards the
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Fre, 4. Ciliary body showing casco-necrotic lestons, H & E - 63,
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Fiz. 5. Kidney showing granulomatous lesion, H & E 65,

periphery was a large amount of blackish debris, probably the rem-
nants of inflammatory cells. Surrounding the casco-necrotic arca
was a distinct zonce of epithelioid and Laxcuaxs’ giant cells which
merged with granulation tissue on the outside (IFig. 3).

In the granulation tissue were a large number of isolated lesions,
cach with a central cosinophilic casco-neerotic mass and surrounded
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Fig. 7. Kidney showing thin PAS positive filaments in an area of abscess, PAS &
Hacematoxvlin < 6350,

by a zone of foamy epithelioid and giant cells and in turn surrounded
by a thin fibrous tissue capsule. The lesions in lobules had caused
considerable distention of individual lobules and pressure atrophy- of
neighbouring apparentiy normal lobules.

In the eve, the cornea showed degeneration of superficial lining
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squamous cells with thickening of substantia propria due to an in-
filtration of oedematous and/or inflammatory exudate in interlam-
ellar spaces. Granular layer of retina showed severe degencrative
changes leading to necrosis. There was diffuse involvement of iris,
ciliary body (Fig. 4), choroid and muscles of the eve ball in a casco-
necrotic process with large number of epithelioid and LANGHAN's
giant cells,

Lesions in kidnevs and mesentery’ were tvpical granulomatous
lesions (Fig. 5) similar to those observed in lung and proventriculus.

No organisms were seen in haematoxylin-eosin stained sections,
Gram's stained sections revealed gram positive branching filaments,
which were irregularly granular and having a beaded appearance
(Fig. 6). The organism measured (.3 to 0.8 4 in thickness and were
seen In caseo-necrotic areas and within epithelioid and giant cells.
Occasionaliy coccoid and bacillary forms of organisms were also seen
within groups of giant cells,

PAS stained sections revealed PAS-positive thin branching fila-
ments with coccoid forms within arcas of cascation necrosis and
within epithelioid and giant cells (Fig. 7).

Impression smears and sections stained by Zichl-Neelsen's tech-
nique and acid-fast stain of Fite and Faraco (Exyoxs, Bisrorp &
Uiz, 1963) failed 1o reveal any: organisms.

Discrssion

The bird in question was one of the many trapped as chicks in the
forests and reared at hill mynah chick rearing centre at Joshipr,
Orissa state. The chicks are usually sold to bird dealers for UNPOFL its
Pets to foreign countries, sinee this species of birds are considered qs
one of the best talking birds, 1t js fascinating 10 speculate whether
the bivd picked up the infection during its captivity, as it is penerally
considered that myeotic infections are common in captive birds.

Pathogenic Nocardia are known from soil where they grow i«
suprophytes. Animals acquire the discase from saprophiy-uic hibitigs
of the actinomyeete in nature, and the condition has bien reportvd
in cattle (Hoyzs, 190K, and SHEATHER, 1920), dog (Rar & Nam,
H58) and duck (Ivek & Rao, 1971) from this country. 1t is believed
that the various animal hosts do not play any rolein the distribution
and prowth of Nocardia (EmyoNs, Bixrorn & Utz 1963). The
delicate mycelial fragments of Nocardia Sp. present in the litter and
soil ean casily get air-horne, particularly when a large number of
hirds are housed together, and the discase may be acquired throuel
inhalation or through ingestion of comtaminited food or thrangh
traumatic injury. Since the bird had been in captivity, it is logicai to
assume that it had picked up the infection at the chick rearing contre.
Lesions in the proventriculus could be attributed 10 ingestion of
organism from soil, in the lung to inhalation and the eyes to trau-
matic injuries.
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Differences in the tissue reaction resulting in two types of lesions observed herein may
be ascribed to the age of the lesions; carly lesions being associated with caseation necrosis
and older lesions resulting in typical granulomatous condition with epithelioid and giant cells.

Grossly such lesions in birds would resemble tuberculosis or neoplasms, and are accepted
as such in the absence of laboratory examination. It is suggested that laboratory examination
of such lesions in the birds should be carried out to gain information on the incidence, which
would pave the way for its control in the flock.
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S ERE RS unless of large slize are apparently
unimportant. Out of 15 sloth bears of

INTESTINAL TRICHOBEZOARS IN A different age groups necropsied over a

CAPTIVE SLOTH BEAR period of 11 years at Nandankanan
Biological Park, Orissa (India), only one case

A.T. Rao, M.V.Sc,, Ph.D.” of Intestinal trichobezoars has been

L.N. Acharjyo. B.V.Se., AH.”* encountered.

I : An emaciated, 4-year old sloth bear
Case Report {Melurus urcinus) which had been
Trichobezoars (hair balls) are common In maintained at the park was found to be

the forestomach of ruminants. They may, listless, dull and depressed. Prior to death,

however, occur less commonly in the the bear had a poor appetite, had been lying

intestines of camlvores such as dogs and on the ground pressing the abdomen to the

cats as well as ruminants.? According to ground, and was disinclined to move even

Fox', halr balls In the alimentary tract of when prodded.

captive wild animals are not common and At necopsy, the stomach and duodueum
were distended with frothy fluid. The

*Depanment of Pathaiogy, Orisas Veterinary Coliega, jejunum, which was markedly distended at

Bhudaneswas-T91003 (India)

Cuttack (Indla)

Figure t. Intestinal Halr Balis (Trichobezoars) mnond from slath bear.



masses, respectively, 14.5 cm and 16.0cm
in length with tapering ends consisting of
tufts of hair. (Figure 1) The mucosa was
hyperemic while mesenteric vessels were
markedly injected. The alimentary canal
posterior to the obstruction was devaid of
ingesta. No gross lesions wete observed in
other organs. The cause of death was -
attributed to inanition resulting from
Intestinal obstruction. The formation of
trichobezoars is probably a normal

74

their pecullar licking habit among
themselves. In this case, the trichobezoars

‘were of sufficient size to obstruct the

ntestine and cause the death of the bear.
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Intussusception of proventriculus in a common
pea fowl (Pavo cristatus)

A.T. Rao,
Departmen: of Pathology, Orissa Veterinary College, Bhubaneswar - 75 1003, India

L.N. Acharjyo
Orissa Biological Park, Nandan Kanan, Barang, Cutack, India

Vetertnary Record (1979) 104, 76

INTUSSUSCEPTION of the proventriculus is rare in avian species. There are only
three reports in the literature, one on a 10 year old parrot, one on a two year old female

A male common pea fowl aged onc year 11 months, which had been maintained at
Nandankanan Zoo (India) since July 1976, died on March 27, 1978 after showing clinical
signs of drooping wings, disinclination to move. dullness and depression. It had been
completely off its food for four days prior to its death,

colonies were detected.

Intussusception of the proventriculus is uncommon probably due to low intensity of
peristalsis. It is generally believed that the weakness of the nusculature especially near the
Junction of the proventriculus and gizzard and/or hypertrophy of the wall, followed by dilatation
caused by dietary factors and/or microbial agents may be predisposing factors in the
development of the condition. In this case, inflammation of the proventricular wal] associated
with bacterial colonjes might have caused weakness of the musculature and consequent
abnormal peristalsis resulting in this condition.
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SHORT COMMUNICATIONS

PULMONARY ASPERGILLOSIS IN A STRIATED
LAUGHING THRUSH
(Grammatoptilla striata)

A.T.Rsao and L.N. Acharjyo
Dcpartment of Pathology,
Orissa Veterinary Coliege, Bhubaneswar, Orissa.

Asperigillosis hs been reported in
the jay, turkey, ducks, geese, pigeon,
parrots, stork, raven, flamingo, hawk,
bullfinch, herring, jackdaw, wood pigeon,
mynah, swan, plover, pheasant, ostrich
and penguin. In this report the disease is
recorded as being observed in the striated
laughing thrush.

Routine necropsy among captive
birds revealed a striated laughing thrush
(a Himalayan hill bird) with a firm
yellowish white tumor occupying a major
portion of the left lung. Several smaller
nodules were also observed in the
vicinity. Other parts of the respiratory
passage were not affected.

Microscopical examination
revealed a granulomatous reaction. The
large nodule consisted of a caseated
necrotic region characterised by

eosinophilic karyorrectic and karyolytic
nuclei. The margin of the nodules was
formed by proliferating epitheloid cells.
fibroblasts, lymphocytes and numerous
foreign body giant cells. In the P.A.S.
reaction, septate hyphae, dichotomous
fungal branches and spores in large
numbers were seen. The adjacent lung
paranchyma revealed pnuemonic
changes, atelectasis, congestion of
capillaries and haemorrhages into the
alveoli. The walls of some of the blood
vessels appeared hyalinised and
degenerated.

The presumtive diagnosis of Asper-
gillosis seems consistent with the micro-
scopic changes and staining reaction of
the infected cells and were similar to
those reported in other species of birds.
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A CLINICAL CASE OF CHRONIC
GLOMERULAR NEPHRITIS IN A
RHESUS MONKEY (Macaca mulatta)

A.T.Rao, M.V. Sc., Ph.D.*
L.N. Acharjyo, B.V.Sc., A.H.**

A Case Report

A 7 year old rhesus monkey (Macaca
mulatta) which had been maintained at
Nandankanan Zoo, Orissa (India),
developed lesions of dermatitis over the
hindquarters beginning April 1, 1978.

Lazin® Veterinary (an indigenous skin
antiseptic manufactured m lndia) was

Figure 1 : Chronic Glomerular nephritis - Rhesus Monkey

applied to the lesions, Avil" (Hoechst) was
injected at the rate of 2ml intravenously
per day for 4 days and 1 m| Lederplex®
(Lederle) per day was continued
intramuscularly over a period of 9 days
after which the lesions of dermnatitis
disappeared. A month later the animal
became totally anorectic, exhibited
rhinitis and severe edematous swelling of
both eyelids and the scrotum.
AchromycinR  (Cyanamid) was
administered intramuscularly at the rate
of 100.mg once daily for 4 days and Avil®
(Hoechst) at the rate of 2 mli per day for 2
days was administered. Lasix® (Hoechst)
20 mg a day for 3 days was also given.
lodex® (Bengal Chemical) ointment was
applled every day for 5 days over the

o BT g2

Ayt

* Department of Pathology, Orissa Veterinary College, Bhubaneswar, India - 751 003.
*#* Orissa Biological Park, Nandankanan, Barang, Cuttack, India.
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swollen regions. The clinical signs
disappeared but the animal remained dull,
depressed and had not eaten for about 10
days prior to death on May 22, 1978. No
supportive therapy was employed during
the period of illness.

At necropsy, prominent lesions were
encountered in the kidneys. Grossly both
kidneys were atrophied and mottled.
Their surfaces were rough and granular
and the cut surface revealed multiple
greyish white foci. The capsules were
adherent to the parenchyma. The rest of
the carcass was pale.

Microscopically, the architecture of
kidneys was altered due to the
replacement of large areas of parenchyma
by fibrous connective tissue. The
glomeruli was much reduced in number,
distorted and/or atrophied (Figure 1). In
some areas only remnants of glomeruli

were left, in other areas they were
hyalinised whereas a few glomeruli were
complétely fibrosed leaving behind only
scar tissue. Periglomerular fibrosis
(Figure 1) and hypertrophy and
hyperplasia of endothelial cells of
Bowman's capsule were seen in some
areas. The tubules were either
obliteratedor had cystic dilatations. The
dilated tubules often contained hyaline
casts, Microcalculi were seen in some
tubules. The interstital tissue revealed
marked fibrosis associated with
mononuclear cell infiltration. The intima
of the renal arteriole was thickened due
to fibrosis resulting in narrowing of the
lumen.

The clinical history together with
characteristic histological changes in both
kidneys and absence of lesions in other
organs suggest renal insufficiency as an
apparent cause of death.
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IMPACT OF GROSS AND HISTOPATHOLOGY ON DIAGNOSIS OF
DISEASES IN INDIAN WILD RUMINANTS

L.N. Acharjyo and A.T.Rao
Department of Pathology, Orissa Veternary College, Bhubaneswar - 751 003, India

Introduction

In India, there are certain inherent difficulties in disease diagnosis of wild ruminants
because of lack of adequate facilities for capture operations. Invaribly the animals die suddenly
without exhibiting clinical signs and a thorough physical examination and laboratory tests are
not feasible. Therefore, one has to resort to detailed necropsy examination and histopathology
including other laboratory investigations for acurate diagnosis as has been done in the present
studies. '

Materials and methods

The materials formed for the study were based on gross and histopathological
examination conducted in 127 Indian captive wild ruminants of nine species belonging 1o 3
families which succumbed at Nandankanan Biological Park during 1967-84. Different tissues
with or without gross lesions from 34 spotted deer, 9 hog-deer, 18 sambar, 14 barking deer,
3 mouse-deer, 3 gaur, 8 nilgai, 31 blackbucks and 7 fourhorned antelopes were collected in
10 percent buffered formalsaline solution. The formalin fixed tissues were processed by routine
histological technic and paraffin sections were stained by haematoxylin and eosin. Special
staining methods such as Zichl-Nielsen's technic, Giemsa, Gram's, periodic acid-Schiff's (PAS)
reaction, Van Kossa's, Verhoeff's, Brown and Brenn, Van Gieson's, Oil Red O Fat,
Phosphotungstic acid haematoxylin and Foot's modificatin of Bielchowsky's staining technics
were employed, wherever appropriate.

Results

Foot-and mouth disease (FMD) : Of the 16 spotted deer, 34 sambar and 28 blackbucks at
risk at the time of outbreak 4, 6 and 15 respectively, exhibited typical lesions of FMD., Type
0 virus was identified from affected cases.

-Bluetongue-like disease : Four each of nilgai and fourhorned antelope and 3 of 15 baring
deer succumbed to a disease simulting bluetongue. Priar to death. the animals were anorectic,
lame and salivated profusely. At necropsy, all the viscera were hyperaemic. Numerous ulcers
were seen on the cyanosed and swollen tongue, periople and interdigital tissue. The
hypertrophied left ventricle showed a number of pale streaks which on microscopical
examination revealed non-suppurative myocarditis. The myocardial fibres showed
fragmentalion/myolysis/atrophy and /or hyalinisation associated with sarcolemmal cell
proliferation.

Tuberculosis : Typical cases - calcified and encapsulated lesions similar to bovine disease
were seen in 41.18, 27.78, 42.86, 33.33, 3.23 and 14.29 percent of, spotted deer, sambar,
barking deer, gaur, blackbuck and fourhorned antelope, respectively. Lungs were affected
primarily in all cases suggesting respiratory route of infection, Udder was occasionally affected.
The diagnosis was based on acid-fast organisms in tissue sections.
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Nocardiosis : An year old male hog-deer showed numerous pulmonary nodules of 2-6 mm
diameter which on microscopical examination revealed epithelioid granulomas with caseation
necrosis surrounded by foreign body giant cells. Gram-positive branching filaments
morphologically akin te Nocardia sp. were seen in the lesions.

Rhinopneumonic Zygomycosis : An emaciated adult male hog-deer exhibited swelling on
frontal region with intermittant epistaxis a month prior to death. At necropsy, the nasal chamber
was filled with friable caseonecrotic mass admixed with blood clots. The fascial bones were
soft and friable, The lungs had a marbled appearance which on microscopic examination,
revealed necrosis surrounded by epithelioid cells, PAS Stained slides showed numerous broad
and thin walled hyphae with nonparallel sides in the necrotic lesions of lung and nasal chamber.
The organisms were often empty and had bulbous dilatations with irregular branching.

Fascioliasis : Lesions of hepatic fascioliasis caused by Fasciola gigantica were seen in 29 4 |
and 35.48 per cent of spotted deer and blackbuck, respectively, examined, The affected livers
showed pale parenchyma/haemorrhagic foci/scars, Typical lesions of biliary cirrhosis was a
characteristic feature, However, the migratory immature flukes caused haemorrhagic tracts in
the parenchyma. In one spotted deer, the surface of fluke €8s revealed radiating club shaped
Structures simulating pseudoactino bodies,

cattle and buffaloes,

Parasitic arteritis : The arterial elevations in a fourhorned antelope was due to presence of
gravid nematodes containing microfilaria in fibrocystic spaces of subintimal and medial coat.
The parasites were identified as oncocerca sp.

Hydatidosis : Fertile hydatid cysts replacing pulmonary tissue were recorded in a spotted
deer and a fourhorned antelope. '

Monieziasis : The small intestine of a three month-old barking deer fawn was packed with a
large number of adult Moniezia expansa resulting in catarrhal enteritis and obstruction,

Theileriosis : The disease was diagnosed in a bicakbuck on the basis of abomasal ulcerations
and demonstration of erythrocytic forms of organisms in the peripheral blood.

Sarcocystosis ; Sarcocysts displacing cardiac muscies and purkinje fibres without inflammatory
reaction were seen in a sambar, nilgai and fourhorned antelope,

Non-specific pneumonia : Preumonic lesions such as broncho, -fibrinous, interstitial and
suppurative pneumonia of undetermined etiology affecting most of the species were seen in
6.30 per cent of cases.

Renal lesions : Renal lesions such as nephrosis (9.45%), glomerulonephritis (4.73%), interstitial
nephritis (1.58%), pyelonephritis (0.79%) and microcalculi (2.36%) were seen in most of the
species,

Cardiovascular lesions : The markedly fibrosed pericardium of an aged sambar showed a
plate of metaplastic bone, The elevation of an arterial intima in a blackbuck was due to
impregnation of calcium salts in the internal elastic lamina. There was fragmentation of elastic
fibres and replacement fibrosis in medial coat,

Nodular hyperplasia of liver : Eight hog-deer and 2 nilgai showed multiple greyish-white
nodules resembling tumours, Histopathologically, the nodules showed lossof normal hepatic
lobular architecture and absence of central vein and bile duct. Megalohepatocytes were, however,
numerous, .

Congenital anomaly : A still-bom spotted deer fawn had a peculiar congenital anomaly causing
deformation of the skeleton particularly the jaw bones, vertebral column and limbs including
the digits.
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Foreign Bodies : A number of foreign bodies such as trichobezoar and phytobezoar in a
spotted deer, trichobezoar in a mouse-deer, a number of metallic objects in a gaur and nilgai
and bundle of ropes and clothes in a blackbuck were seen in the rumen.

Neoplasms : Three spontaneously occurring neoplasms namely lymphosarcoma involving most
of the body lymph nodes and spleen with secondary lesions in Kidney and liver of a gaur and
mesothelioma involving the peritoneum with metastatic growths in liver of a nilgai and reticutum
cell sarcoma of a nilgai were recorded:

Conclusions and discussion

Helminthic infestations resulting in specific lesions constituted an important problem
in Indian captive wild ruminants. It was fascinating to note that only spotted deer and blackbuck
were infected with fascioliasis and sambar with hepatic amphistomiasis inspite of the fact
that the feeding and management practices were identical for all the nine species under study.
There appeared to exist broad intraspecies similarities in Pathology of bovine fascioliasis
(Sinclair, 1967) and bovine hepatic amphistomiasis (Pande er. al. 1968). Though bovine
oncocerciasis has been reported upto 99.0% in Orissa (Patnaik, 1962), the disease was
uncommon in wild ruminants.

The incidence of tuberculosis was considerably high which was in conformity with
most of the Indian Zoos (Liston and Soparkar, 1924; Rathore and Khera, 1981). Though the
occurrence of bluetongue among wild ruminants was known (Trainer, 1970), its prevalence
in Indian wild ruminants was unrecognised. A disease syndrome simulating bluetongue was
diagnosed in 3 species on the basis of clinical signs, morbid anatomy and failure ot identify
FMD and rinderpest viruses from tongue cplthellum and mesenteric lymph nodes. 0 type of
FMD virus isolated from spotted deer, sambar and blackbucks suggested that the infection
must have been contacted from domestic animals as it |s the most common type recognised in
India.

Zygomycosis was diagnosed on the basis of demonstration of characteristic hyphae
which were significantly broader than the filamentous forms of aspergillus sp., candida sp.
and phacohyphomyces. Since the organisms are known to be widely distributed in nature, it
is logical to assume that the primary infection must have occurred in nasal chamber through
inhalation and then extended into lungs. As per suggestion of Chandler et al. (1980), the
authors tempted to designate the condition as rhinopneumonic zygomycosis because of extensive
involvement of nasal chamber and lungs. Hepatic nodular hyperplasia of obscure etiology
constituting 7.8% of the cases were seen only in hog-deer and nilgai. Thc lesion was
indistinguishable from heptic adenoma.

This study emphasised the importance of gross histopathology in diagnosis of diseases
in Indian wild ruminants which otherwise would hve remained undiagnosed.
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Congenital Anomaly in a Still - Born Spbtted Deer

(Axis axis) Fawn
by

A.T.Rao’ & L N. Acharjyo?2

A peculiar case of congenital
anomaly involving the skeieton particuiarly
jaw bone veriebral column and limbs In
a still-born Spotted Deer Fawn observed
at the Nandankanan B:otogical Park,
Onissa is reporied here. The Uppe: jaw
was longer than the lower one and was
not in opposition. Thne vertebral coiumn
postenor to 1ne cervica. vertebrae was
deformed The spinous precess of thoracic
verigbrae at the level of shoulder regton

were prominent giving a hump like eieva-
tion. The lumbar region was markediy depressed. The back region was almost fiat.
Both the fore limbs were ceformed and curved tnwards. There was only one digit
instead of the usual two. The thigh region was markedly widened. Both the hind
limbs were stumpy end curved outwards The digits were ill developed and cu:ved
upwards.

1. Depanment of Pathology,
" QOrissa Veterinary College,
Bhubaneswar - 751 003.

2. Veterinary Assistant Surgeon,
Nandankanan Biological Park,
P. 0. Barang. Dist:- Cuttack.

Vol. 5 s 1 Veterinarian (5) 1981
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NOTES ON THE COCCIDIAN PARASITES OF WILD MAMMALS
IN CAPTIVITY : AT NANDANKANAN

M.M. Patnaik and L.N. Acharjyo.*
State veterinary laboratory, Bhubaneswar - 3

SUMMARY

Screening for eoccidian Infestations of the mammalian stock of the Nandankanan zoo
was conducted and the findings are listed. This list includes the descriptions of four new specics :
Isospora pardusi from Panthera pardus I, felina and I. bengalensi form Felis bengalensis and

Eimeria gaurusi from Bos gaurus,
Introduction

Informations on the coccidian fauna of
wild animals is meagre. Pellerdy (1963, 1969)
in his comprehensive catalogues included all
the known forms of coccidian parasites
reported from Indian wild animals. To this
Pande, Bhatia, Chauhan and Garg (1970) have
added 6 new species. Patnaik and Acharjyo
(1970) earlier described two cimerian forms
from a primate (Nycticebus coucang) and
redescribed the isosporan forms from an
African Iron of this Nandankanan,

Materials and methods

To study the prevalence of coccidian
parasites in the faecal samples from the other
38 representative mammalian hosts of this
z00o, maintained in 2.5% potassium
dichromate solution at room temperature, on
different occasions were examined. The
sporulated and unsporulated oocysts
encountered in the samples were studied in
detail in order to reach the specific diagnosis
and the findings were host-wise listed. The
descriptions of the new forms with camera-
lucida figures were also furnished,

Observations

The samplesof primates--Slender loris
(Loris tardigradus), White browed gibbon
(Hylobates hoolock), Common langur

Veterinary Assistant Surgeon, Nandankanan

(Presbytis entellus), Capped langur (P,
pileatus), Nilgiri langur (P. johni), Bonnet-
macaque (Macaca radiata), Rhesus macaque
(M. mulatta), Assamcsc-macaquc (M.
assamensis) and Stump-taijled macaque (M.
silenus), contained no coccidail cysts. The
samples from Jaguar (Panthera onca),
Clouded leopard (Neofelis-nebulosa), Fish ing
cat (Felis niverrina), Golden cat (F.
temmincki), Crab-cating mongoose (Herpestes
urva), Sloth bear (Melursus ursinus), Smooth
Indian otter (Lutra perspicillara), and
Common otter (Lutra lutra), among camivora
were also free of coceidian parasites. The
samples from the following carnivorous hosts
contained the eimerian and isosporan forms
of parasities :.
Indian lion (Panthera leo persica) —

E felis, E. felina, . leonina,
Tiger (P.tigris) —

£ harmani, E. novowenyoni
Leopard (P.pardus) —

L pardusi n, sp.

Leopard eat (Felis bengalensis) —
I felina n. sp. and i, bengalensi n sp.

Indian fox (Vulpes bengalensis) —
E. vulpes, E. hissani, [ vulpes
Striped hyena (Hyena hyaena) —
I levinei
Small Indjan mongoose (Herpestes
auropunciatus) : E. pandei, E. neualai, Is horai
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Similarly the samples from ungulates Barking
deer (Muntiacus muntjak), Sambar (Cervus
unicolor), were free of coccidian cysts. the
samples from the following ungulate hosts
contained the many eimerian parasites ;

Spotted deer (4xis axis) :
E. Cheetalai, E. wasielewskeyi,

Black buck (4utilope cervicapra) :
E. antelocervi, E. cheetali
Hog deer (4xis porcinus) :
E. parahi,

Mouse deer (Tragulus meninna)
E. ramgai

Four-homed antilope (Tetracerus quadricornis)
E. Chousinghai

Nilgai (Boselaphus tragocamelus) :
E. yakimovi

Indian bison - (Bos gaurus) :
E. gaurusin. sp.

Among rodents : hare (Lepus nigricollis).
Indian giant squirrel (Ratufa indica), Indian
porcupine (Hystrix indica), were free of coccidian
parasites. The faecal smaples from Red-flying
squirrel (Peta-urista albiventer) contained the
oocysts - E. Pentauristae.

Isospora pardusi n. sp.
(Figure No. 1 and 2)

Host : Leopard cub panthera pardus Linnaeus

The oocysts were colourless and oval in
shape. There was no distinct micropyle. They
measured 40-49 ¢t in length and 30-36 1 in
breadth. (Average 45 x 33 K ) The unsporulated
oocysts contained a relatively small spherical
sporont which further broke on sporulation and
developed into two oval sporocysts in 72 hours
time. There was no oocystic residum. The
Sporocysts measured 22.5 p1 longand 18 p wide
and contained four elongate symatrically
arranged sporozoites and a residual mass of 18 x
12 i1 consisting of globular bodies. Sporozoites
measured 15 x 4.5 microns,

The present marerial was distinct from P.
leonina in size and /. felis and /. rivolta in shape
and sporultion time.

There was no recorded evidence to indicate
that P. pardus is a specifically known host for
isosporan parasites. Humpery and Segal, 1966.
Segal et al. 1968. Hence the species is designated
as /. pardusi.

Isospora felina n. sp.
(Figure No. 3)

Host : Leopard cat (felis bengalensis Keer)
aged about 5-6 months

The oocysts are thin walled colourless,
ellipsoidal to globular in shpae., and their
micropyle was indistinct. They measured 25 x
20 microns and contained the eccentic spherical
sporont at the bottom. The oocysts sporulated in
48 hours time into two oval sporocysts of 15 x
21 i leaving behind no oocystic residuum, The
sporocysts contained four clongate 10 oval
sporozdites of 10 x 3 ¢ and a grannular residual
body at the end. They were distinct from both
the forms of /. bigemina in sizc on being bigger
and this oocyst was not discharged by the host
in a sporulated stage.

Felis bengalensis does not seem (o be 8
known host for coccidian parasites. (Hempery
and Scgal, 1966, Scgal e al, 1968) Hence the
species is designated as /. felina,

Isospora bengalensi n. sp.
(Figure No. 4)

The oocysts were colour-less, relatively
large and oval in shape. The micropyle is
inperceptible. They measured 40 x 30 K and a
bascly located subglobular sporont. The 00CySsts
required 72 hours to sporulate into two oval
sporocysts leaving behind no oocystic residuum.
The sporocysts measured 11 x 9.5 H and
contained four banana shaped sporozoities and
a globular sporocystic mass consisting of
bodies. The
sporozoities measured 8.5 x 2.75 .

ranular intrasporocystic
g
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Fig. No. -6
1. Uasporulatzd oozyst ot fsuspora pardus;
2, Sporulat=d oocyst of  [. pardusi
3. Sporulated oocyst of [ feling
4. Sporulated nocyst of 1. beagalensi
£. Sporulated vocysts of Eimeris gaurusi
6 Unsporulated vocyst of E, gaurusi.

he oocysts were distinct frem I felina
and [. revolt v in size zod sporulation time. This
species is named after the specific name cf the

bost as /. bengulensi

Eimeria gaurusi n. sp.
(Figure ro. 5 & 6)
Houst:-indian bison (Bos gsurusi H. Smith)

The oocysts were smoota walled, colour-
less and oval in shapz and th: micropyle was
indistiact. Each measured 20.5-22x [8-19.5 p
with a shape ind.x (L/B) of 1.01. The sporon:
when [resh was giobular io shape and measurzd
15p in diameter, [n 72 hours time they sponf-
la‘ed into four vval sporecysts, _each coatai-

138

ning two sporozoites. The cocystic and spors-
cystic residual bodies were present. The spo-
1ocysts measured 10,5 x 4.5 p and the spore-
zoites measursd 7 x 1.5,

Thz oocyats were distinet from all other
eimerian cysts dassribed from (he geous Bos
in shape, size end sporulation time,

Sicee there was no eaclier report of any
cimz=riag specics from this host (Bes gaurusi)
this species was christened with the name E.
gaurusi. (Humpery and Segal, 1966, Scqal
et.al, 19¢38),
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INTESTINAL PATHOLQGY OF OPHIDASCARIS AJGARIS
KHERA 1956-INFESTATION IN AN [NDIAN PYTHON
(PYTHON MOLURUS MOLURUS)

A. T. Rao! & L. N. Acharjya?

Necropsy examination of a female
pytt.on which died on December, 29,
1976 at the Nandankanan Biological
Park, Orista revealad heavy infestation
with round warms all ajong the intesti-
nal tract. The round worms ware later
idenrified zs Ophigascaris a)garis, Khssa,
1956. lufts ot coiled round worms

numbering more than 3U at one location
were sean pierc:ng deeply through the
intesuinal wall (Fig.)

FiG: A portion of intastines of an Indian
pvihon showing tufts of round
worms.penetrating through the mucssa,

Histopathology of sactions taken
from several such foci revealed that rne
antarior portion of the parasites were
deeply embedded in submucosa causing
chronic Inflammatory raaction. The
reactionary cells were lymohocytes’
plasma cells and macrophages in well
matured granuiation tlissue. Perivas-
cular accumulation of such reactionary
cells ard sclerotic changes in blood
vesse's were seen in submucosa. In
some areas, the parasites had incitepd
severe granulomatcus response with
cenftral caseation necrosis surrounded by
macrochages, foreign body giant calls
and f{ibrous connective tissue. Gross

section of parasi:es were also seenin
the serous coat.

REMARKS :

Histopathology indicated that the
heavy parasitic invasion results in.savers
damagse to the iniestinal wall ending in
death..

Acknowledgements are given to Dr.
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Parasitology, |.V. R.l. lzatnagar for iden-
tification of parasites.
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Treatment of an obstinate

type of fistula in a Zoo Elephant

A. K. RAY,!

J. MOHANTY?

& L. N. ACHARJYD?

Department of Surgery,
Orissa Veterinary College. Bhubaneswar-751003.

Veterinary surgeons rarely have an
cpportunity of treating elephant (Evans,
1910). McGaughhey (1961) reported that
there is meagre information on surgical
diseases of elephant even in countries
such as Burma, Thailand, India and Ceylon.
Evans (1910) stated that in neglected
abscesses of the spine of elephant the
cause is usually found to be the presence
of a portion of dead bone. Angelo et al.
(1974) reported that a two year old fistu-
lous tract in an elephant healed in 40 days
leaving a cuteneous wound which was
dressed with Himax ointment until it was
heaied.

CASE REPORT

An elephant of Nandan Kanan was

resented in the clinic (O. P. No. 2865

dt. 18. 3. 74) with the history of an abs
cess on its back. The abscess had al-
ready becn opened and the animal had
taken Dicrysticins injection (2.5 gms 6
vials) daily for four days. On examination
it was observed that the abscess was
situated in the region overlying the lum-
bar spinous processes and the abscess
caviiy was full with thick yellowish pus.
Afier cleaning the wound with detiol
solution it was marked that the abscess
was leading to a sinus tract of 20 inches
long over spines. At its opening it was
6 inches deep and 8 inches wide. It was
decided to have 3 counter openings, 2 on
either side of the back bone paralle! to
the opening of the abscess and another
one at the middle of the sinus tract of the

Dr. A. K. Ray, M. V. Sc., Assistant Professor, Surgery, Orissa Veterinary College,

Bhubaneswar-751003

Dr. J. Mohanty, Ph. D., Professor and Head of the Department, Surgery, Orrissa
Vetermary College, Bhubaneswar 751003

. L. N. Acharjyo, B V¥sc. & A, H,, Veterinary Assistant Surgeon,

Kanan. Barang, Cuttack. Orissa
Jan.—77,
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posterior end. This was done to facili-

tate better drainage and for better appro-
ach to the whole length of the sinus.

The counter openings were made with a,

curved abscess knife and the whole sinus
wound was curretted with a 10 inch long
currator having automatic flushing provi-
sion. The necrosed tissues were removed
and the wound was packed with magsulf.

The wound was irrigated daily with
dettol salution and the magsulf dressing
was continued for 10 days. But there
was no improvement with the presence
of thick discharge of pus from the abscess.
For the next 4 days the wound was dres-
sed with gauze soaked in Lugols iodine,
the gauze pieces passing through the
counter openings. Following this, a
treatment with 50 ml of terramycin liguid
sprayed inside the sinus tract with the
help of a syringe was carried outon every
alternate days. The counter openings
were packed with sterile gauze. On
22.4-74, it was marked that the depth of
the s!nus has been reduced to some ex-
tent and granulation tissue has formed.
Since there was no housing facilities for
the elephant and she was in the habit of
throwing dust over the wound, it was
decided to send back the animal to
Nandan Kanan. It was advised to dress
the sinus with B.I.P.P. at 2 days intervals.

The elephant came to the clinic on
10-7-74 and it wgs observed that the
sinus had thick exudation without much
of improvement. So another counter
orening was made at the extreme end of
the sinus and it was sent to Nandan
Kanan with an advice to continue the
dressing with terramycin liquid and inter-
mittently with magsulf.

- Jan.—77,
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The elephant was presented next on
18711-74. It was deteriorating day by
day and there was constant discharge of
pus from the sinus wound. It was deci-
ded to open the whole thickness of the
sinus wound.

The elephant was controlled by the
“Mahout’' in the sternal position. The
wound was irrigated with dettol solution
and then:painted with spirit acrifiavin.
ANAESTHESIA :

Novocaine (2% ) was infiltrated in
the skin over the whole length of the
sinus tréct.

SURGERY :

One sterilized wire “saw was chosen
for the operation. One and of the wire
was introduced-into the sinus and 1emov-
ed through the posterior counter opening
at the extreme end of the sinus. The
thick wall was cut open with the wire
saw. Several patches of necrosed tissues
present in the sinus were removed by
means of curved Mayo scissors. The
wound was cleaned, irrigated with warm
saline for 30 minutes and then dressed
with terramycin liquid. As there was a
gaping of the wouud four stcy sutures
were given using thick nylen. Daily
dressing was advocated by opening the
suture. flushing the wound with dettol
lotion and by the application of B.l.P.P.
The sutures were tied after every dressing
inorder to protect the wound from out-
side exposure and dust. Intermittently
the wound was treated with magsulf.
Later on the dressing was carried out at
an interval of 2 to 3 days. The granula-
tiou tissue formed very rapidiy. The
sinus gradually healed up and came to
the surface level.
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The elephant was discharged on
17.12.74. completely cured excepting a

cutanious wound. Very soon the skin

wound healed up and the elephant regai-
ned its ability to carry on all types of
work.

DISCUSSION

In vlephant the most cammon sites
of sinus are on the spine and the tempo-
ral gland (Evens, 1910). This elephant
of Nandan Kanan was used for carrying
the visitors inside the z00 and for collec-
tir)g greens for other animals from the
forest. The sinus wound might have
occurred due to constant pressure and
chronic irritation by the howdah whiie
carrying loads.

The sinus wound did not heal for a
long period of 8 months even after the
treatment with systemic antibiotics, mal.-
ing. surgical drainage, flushing with an-
tiseptic soultion, coun'er irritants and
local antibiotics. The same sinus wound
healed very quickly within a period of

one month after the exploration of the
whole length of the sinus. The wound
did not contain any foreign body or
fractured piece of dead bone. Singh
(1971) observed that due to rich glycogen
content present in the elephant and rub-
bing the wound against hard obiect the
healing of the wound is always slow.
For the first few months of treatment the
elephant was kept under a tree while it
was throwing dust over the wound and
rubbing the wound constantly with the
tree. But later on it was housed inside

a building. It might be the fact that the
presence of necrosed tissues in patches
inside the sinus were responsible for
non-healing. Due to excessive length
and depth of the sinus the dead tissues
were not approchable through the counter
openings. After the exploration of the
sinus lract and removai of those tissues
the wound healed within a period of one

monih.
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Notes on liver fluke infection in a guinea fowl— Numida meleagris

D.N. MOHANTY,* Q. M. PATNAIE®** AND L.N. ACHARJYO+
State Veterinary Laberatory, Orissa, Bhubaneswar-3

SUMMARY

Liver fluke infection by a Opisthorchis apecies in a guinon fowl has ‘been recorded and
concomitant tissuo changes in the biliary ducts and liver parenchyma has been described.

INTRODUCTION

Of all helminthic infections in poultry -

liver fluke infection scems to be of lesser
conscquence  snd Opisthorchis species have
usually been incriminated. Although there are
severil records of massive infection in canine
and feline hosts incidence of liver fluke infec-
tion in poultry have been less frequently repor-
ted. There seem to be no record on the occu-
rrence of liver fluke infection in guinca fowl
(Humphery znd Scgal, 1966 and Scgal et. al,
1968) except for a rare record of its incidence
in a wild gallinaccous bird by Srivastava
S.C. in 1970 (personal communication by
Dr. B. P. Pands).

This paper attempts to place on record
a case of liver fluke infection with charac-
teristic histopathological lesions, encountered
accidentally, in a guinea fowl (Numida
meleagris) in captivity at Nandaokanan
zoological park.

MATERIAL AND METHODS

fowl by one of the zuthors (LNA) and preser-
ved in 10%) formol-saline was received at the
State Veterinary Laboratory for histopatho-
logical examination on 27-12-1969. The liver
was slightly enlarged znd presented a greenish
dark look. The. gall bladder was full with
high colourcd bile. The lesions on the liver
had the appearancs of minute, discrete white
foci and were located in the periphery of the
lobes. They werc not many in number. These
lesions apparently did not suggest liver fluke
infcction (hence entirc  specimen of the
trematode parasites could not be collected at
necropsy).

The liver tissus was processed for
routine histopathology. The paraffinised
tissue was sectioned at 5 to 6x and stained by
haematoxylin and eosin.

OBSERVATIONS

The'microanatomy of the sections revea-
led that many of the larger bile ducts were
parasitised by trematode parasites. In situ

Entire liver along with other viscerzl “the parasites had assumed either coiled,

organs collected zt zutopsy from a guinea

elongated or variable position inside the bile

* Orissa Bioiogical Products Institute. Bhubaneswar.3,
** Asstt. Proexsor of Patliology, Orissa Veterinary College, Bhubaneswar-3,
t Veterinary Surgeon, Nandnnknnan P. O. Baraog, Dist. Cuttock.
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ducts. In some as many as 3ix to scven

trematode parasites were found.

The morphology was studied from the
serial sections and identificd as Opisthorchid
fluke. Speciation was not achieved due to
lack of entire mounted specimen.

The dumage to the liver parenchyma was
variable and d=pended on the location of the
parasites. The trem:tode parasites for the most

part were confined to the bile ducts (Fig. 1).

The bilicry epithelium frequently displayed
extensive proliferative changes and throwing
the single layer columnar epithelium into
folds. The epithelicl cells showed evidence
of active mucin sscretion. The biliary
ducts containing the opisthorchids were

1

S

Ti- ~ i 4 : e
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1‘};-'?1;?@ 8 P s.l-n‘--..a:. gLite,

Fig-1. Photomicrograph showing the presence
of trematlode parasites in the Dbile

ducts, H&E 150

[Vol. 7 :2/3)

greatly enlerged and hypertrophied. Proli-
feration of many new bils ducts was noticed.
Some of the bile ducts wers completely
occluded by these tremitodss. Mild multi-
lobulir cirrhosis was discernibls,  Blood
vessels were congested znd exhibited some
degres of thickening of their intimal layers.
The sinusoids were dilated 2nd abundance of
Kuffer c2lls were noticzd. Soms of the KufTer
cells had phagocytised soms pigments. At
some plzces the hepatic cells appsared cons-
picuously vacuolated which indicated fatty
degenzration.

The principal cellular changes consisted
of injiltration of submucosal layer of the bile
ducts with cosinophils, plasma c:lls, lympho-
cvtes and few heterophuls.  All these were

Fig-2. Phatomicrograph showing extensive
prolifcrative changes in the biliary
epithelium, prasence of mucin in the
lumen, proliferation of new bile
ducta and lympho follicular aggreza-
tion nenr the periphery of cyatic bile
duect, H.OE I
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suggestive of chronic cholangitis. Another
| characteristic feature was the lymphofollicular
aggregation near the periphery of the cystic
bile ducts containing the trematodes (Fig. 2).
In general the pathological changes were
mostly confined to the parasitised bile ducts
and the surrounding tissue and the picture
was varied.

DISCUSSION

The opisthorchids usually parcsitise birds
living on fishes and other crustacia, since the
lIatter act as intermediate host and harbour
the infective stage. Birds maintained purcly
on grains will usually have remote chance of
contracting the infcction. In the preseat casc,
however, the host involved was a gallinaccous
bird being maintaincd on prcmixed poultry
ration, had probably accidentally picked up
an infective fish or a crustacia thercby esta-
blishing the parasitc in its biliary system.

It is also interesting to note that
although scveral guinea fowls died at later
dates none of them revealed liver fluke infec-
tion. Significantly the location of the
zoological park is on the bank of lake which
attracts lot of ducks, geese, water fowls and
other game birds. In all probability these
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birds are parasitised by liver flukes and as
such accidental infection of a guinea fowl,
though not known to be a definitive host,
bears some ecological relationship of the
surroundings of the park. The histopatho-
logical findings were in consonance Wwith
typical cases of liver fluke infection.
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FUNGAL DERMATITIS IN A CAPTIVE TIGRESS (PANTHERA TIGRIS)-
A CLINICAL CASE REPORT®

BY

S. B. Triarthyt, and L. N. Acharjyo2 and N. C. Sahoo3

F ungal dermatitis In domestic caninas
and felines is not uncommon (Ainswaorh
and Austwick, 1955; Kaplan & Ivans, 1961
& Mista, 1971) and considered ¢to be quite
an important zoonotic disease (Blank,
1955; & Kaptan, 1967.) There appears o
be very little information (Mckaeever el e/,
1956 & Groves, 1969) on the dermatomy-
cosis of wild cats specially of the tiger.
Tho present communication is intended (o
placo on record a-clinical case of tungal
dermatitis in 3 captive tigress of the
Nandan Kanan Biological Park, Qrissa.

CASE HISTCRY.

A zoo born tigress, aged about 3 years,
of the park was marked on 7.3.1978 with
gatchy dermatitis almost throughout the
body excopt head, neck, tail and lower
gortions of the limbs expssing the reddish
skin underneath in some area, The body
coat was rough and the animal was
looking ugly. On close observation, the
tigress exnibited signs of severe itching
which was menifested by rubbing her
body against the chain-link mesh wall &
trees insice the enclosure and biting her
own skin. Some times the tigress very
much irritated and excited cue to sevare
itching sensatition.

At tirst it was thought to be a ease of
allergic dermatitis and the following treat-
ment was given :—

1. Hostacortin® H* tablet (Hoechst) was
adminsteted orally through beef or
mutton at a daily dose @ 20 mg for
3 days, This was followed by daily
dose 15 mg for3days, 10 mg for
3 days & 5 mg for 3 days.

2. Vitablend AD 3(Glaxo)was given orally
@ 2 g daily per beet/mutton for 15
consequitive days.

3. Dettol lotion was sprayed (1:1000) all
over the body and in the feeding
chamber daily for 20 days.

The symptoms of itching, falling of hairs
and dermatitis subsided 20 days after the
stating of treatment, Hoping a speedy
tecovery all treatment wers stopped.

Again the same clinical signs reappeared
after 12 days of stopping the previous
treatment. Due to chronic nature of the

- disese and circular patchy lesions of the

body, this time it was suspacted to be
ringworm.

work done under a scheme financed by 8. S. T. R. (Orissa)

1. Head, Dept. of Madicine, Orissa Veterinary College, Bhubaneswar.

2. Veterinary Assistant Surgeen, Nandan Kanan Bielegical Park, Barang, Orissa.
3. M. V. Sc. Student in Dept. of Medicine, Orissa Veterinary Collegs.
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CLINICAL FINDINGS.

Closer observation revealed that large
quantities of body hairs come out during
the process of rubbing of the chainlink
mesh wall end biting, The dehaired
exposed portion of the skin. which were
mostly circular & oval, were reddish in
color and moist at the begining which
later on turned blakish brown.

The body hairs sticking to the chainlink
mesh wall were collected for examination.
Soms of the hairs were mounted in 20%
potassium hydroxide solution and exa-
mined undar high dry microscope atter
keepmg over night at room temperature,
Ectothrix invasion of hair by fungal
spores was detected. Isolation of derma-
tophyte concerned’ was tried several times
in Sabouraud’s dextrose agar with acti-
dione and chloramphenicol, but could not
succeed due to heavy contamination with
Aspergillus on 3 rd or 4 th day of incuba-
tion at room temperature.

DIGNOSIS AND TREATMENT

Basing on the clinical signs, type of
lesion” and the finding of eqtothrix inva-
sion of hair, it was je_ntétivel_y diagnosed
to be a case of -fungai dermatitis and the
following treatment were given.

1. Griseovin — F.P (Giaxo) was given
oraiiy x 500 mg (4 tablets) twice
daily through beef}mutton for 25
days.

2. Avil (Hoechst) was given @ 75 mg
(3 tablets) twice daily orally for 4days

3. Tetmosal solution (1.C.1.) was spreyad
over the affected areas of the body
(1:1000) once a week for 3 weeks.

4. Vitablend AD3 was continued for 25
days.

RESULT OF TREATMENT

The clinical signs of dermatitis i.e. rubbing
against the chain-link mesh wail, biting,
rolling on the ground etc wets no lenger
detectable by 20 th days afrer institution
of Grisovin-F.P. treatment. The tigress
was seen with her new normai coat round
about middie of May, 1978. There is no
recurrence of the conditiontill now.
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;Sbor;t Communication

REMARKS ON [SOSPORA BENGALENSI ‘PATNAIK AND ACHARJYO 1971,
FROM LEOPARD CAT

Patnaik and Acharjyo (197! : Orissa Vet J. 6 : 135-137) described two new
isosporan forms from the leopard cat (Felis bengalensis as Isospora felina and 1, bengalensi.)
Earlier Maadal and Chakravorty (1964 : Proc, Zool. Soc. Calcutta, 17 : 35-45) have
described a distinct species from house crow (Corvus Splendens) as I. bengalensis, Though the
narces of both the species are slightly different they appear as simillar and some are
apt to consider the name of the felina species as an homonym of the' form from avian
host. Hence & new name I. nandankanani for I, bengulensi Patnaik and Acharjyo 1971'is
here by proposed, after the place of record to avoid confusion.

We arc thankful to Dr. A. K. Mandal, Zoologist, Z.S. I., 8-Lindsay Road,
Calcutta-700016 for the helpful sugestions.

Nandankanan (P. Q. Barang) M. M, PATNAIK
Dated 14th July 1976 > L. N. ACHARJYO
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INTUSSUSCEPTION AND HERNIATION OF INTESTINES
IN SOME ZOO ANIMALS AT NANDANKANAN

A.T.Rao and L. N. Acharjyo®*
Department of Pathology,

Orissa Veterinary College, Bhubaneswar.

SUMMARY — Rouline necropsy examination of the Indian and exotic
mammals which were maintained at Nandankanan zoo was conducted
on the .animals which had natural death. About 400 necropsies
were performed during the period of 1967-73. This communication
records four cases of intussusceplion, one in an adull female langur
involving a portion of ileum, the second in an 8 year-oldmale
barking deer involving Jajunum, the third in adult male common
giant flying squirrel involving large intestine and the fourth in an
adull female slow loris involving the intesline near about ileocaecal
valve. In addition, a case of ventral hernia in a male sloth bear cub
was also recorded. The cause of intussusceplion in langur was
ascribed lo. intense struggling in the cage while in slow loris to
enterilis resulting from worm infestation.

Imussusception is telescoping of a
portion of bcwel and its mesenteric
attachments to an adjacent part, the causes
of which are not too clear but they tend to
accompany enteritis, worm infestation,
foreign bodies, sudden violent move-
ments etc, Increased peristalsis and
dysperistalsis may be important in the
absence of focal lesions. Intussuscaption

* Veterinary Asst. Surgeon, Nandan Kanan

and herniation in wild animals have been
rarely reported. Fox (1 923) ‘described a
case of intussusception in a primate in
which a 4 portion of ileum invaginated
into the colon and two cases in carnivores
both occured in ileum, one restricted there
to and other extended in to colon. He also
described a case in an ungulata—a tapir,
with chronic enteritis in which the ileum
had passed into caecum for a distence of
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Table — 1

Dezrails of cases of intussusception and herniation of

intestines in zoo animals at Nandankanan

DL
Name of animals Date of b=aly age sex

clinical history

Salient findings

Common Langure
(Presbylis
entellus)

Barking deer 20-9-62 8 yrs. Male

C_I_Munliacus munljalb

Common giant 27-3-73  Adult Male

flying squirrel
(Petaurista
Petaurista)

Slow Loris 20-4-72 Adult Fimale
(Nyclicebus B
Coucang) .

29-7-69 Adult Female The Animal was

caught locally
and kept in a
wooden cage on
28-3-69. Since
then it was stru-
ggling and was
found dead on
29-7-69.

Died suddenly.

The animal was
brought to the
200 on 20-3-7.
and died sud-
denly.

No symptoms
were noticed.
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Intussuception of ileum
involving about 15 cm.
in length. Gangrenous
changes were observed
Liver was congested.

Intussusception of jeju-
num involving about
20 cm. in length, Gang-
renous changes were
observed.

Intussusception of large
intestine. (15 em. in
length) Protruding
through the anus. Liver
showed an abscess on
perietal surface,

Small intestine about
S5cm. away from ileo-
caecal valve had intuss-

usception. Parts of
intestine anierior 10
intussusception  were

congesied. There was
severe catairhal enteritis
associated with large
number of hook-worm,
uterus was gravid and
contained a fully deve-
loped foetus,

(Contd....
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( Table 1 Conld. )

Sloth Bear Cub
(Melursus ursinus)

6-1-68 4 weoks Male

The animal was
received at the 200 wound of about 5cm.
on 18-12-67. prior
1o death the animal
was suffering from
colic.

There was an open
behined the sternum on
the abdomen through
which intestines protru-
ded out and was pulpa-
ble just underneath the
skin. The intestine was
twistgd at its lower third
and gangrenaus. It was

-diagnosed as ventral
hernia

g’ it being much swollen and congested
but not gangrenous. The same author
described diaphragmatic hernia in a black
buck, ventral hernia in an indian entelope.
In all these cases traumatic injuries were
found to be the causes of herniation.

The materials formed for this study
were made available from the routina
necropsies conducted on veriety of Indian
and oxotic wild animals which were dead
at Nandankanan zoo. Over 400 necropsies
were conductad during the period from
1967-73 This communication places on
record 4 cases of intussusception one e?ch
in a langur a barking deer, a common giant
flying squirrel and a slow loris and a case
of ventral hernia in a sloth bear cub. The
details of intussusception and herniation
are given in the Table-1.

In all the cases of intussusception,
the invagination was found to have a thres

layered tube. Microscopically the mucosa
revealed varying degrees of degenerative
and necrobiotic changes associated with
hyperaemia. The condition was readily
diagnosed at necropsy. {n cases whare
gangrene was 8 conspicuous feature the
cause of death was ascribed to taxaemi . In
the present investigation intussusception
in langur was ascribed to intense struggl-
ing while in slow loris to entaritis associa-
ted with worm infestation and consequent
hyperistalsis of the intestine. In the other
two the causes could not be traced out.
This communication confirms the observa-
tions of Fox (1923) for the condition could
occur in any species of animal and involve
any region of the intestinss.
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EIMERIA NYCTICEBI N.Sp. AND £. COUCANG! N. Sp. FROM INDIAN
SLOWLORIS (NYCIICEBUS COUCANG), AND .NOTES ON /SOSPORA
LEONINA FROM AN AFRICAN LION (PANTHERA LEO LEO)

M. M. PATNAIK AND L. N. ACHARIYO *

STaTE VETERINARY LABORATORY, BHUBANEBWAR-S,

SUMMARY :
are

Eimeria nycticebl

n.sp. and E. -'counogl n. sp. {rom
deseribed. Oceurrencs ol lsospora leonina Mandal and Ray. 1960,

Indlan slowlorises (Nycticebus coucang)
and L felis (Weslelowsky, 1904)

Wenyon, 1923 in an Afriean llon (Panthera leo leo) with redescription of the former is reported.

Introduction

In the course of survey on coccidian
parasites of wild -animals of Nandan Kanan
Zoo, Barang, two coccidia belonging to the
genus  Eimeria Schneider in the intestinal
scrapings of three dead slowlorises (Nycticebus
coucang) ‘and two coccidia belonging to the
genus Jsospora Schneider in the faecal samplcs
of- an” African llon (Panrhcra leo Ico) were
encountered.

Study of them, in 29, potassium dichro-
mate solution, revealed two new cimerian
species, as’ there was no previous record of
such parasites from N. coucang (Humpery and
Segal. 1966: Pellerdy 1963, 1965. 1969; Seeal,
Humpery, Fdwards and Kirby 1968). The two
isosporan froms recovered from P. leo leo
were [.leanina Mandal and Rav, 1960 and
I. felis (Wasielewskv. 1904) Wenyon 1923.
The descriptions of the two new cimerian
narasites and the redescription of /. Ieomna
are hercunder given.

Eimeria nycticebi n. sp.

HOST :- Slowloris (Nycticebus coucang)

ORIGIN :- Assam.
The oocysts were smooth, colourless,

* VeterlnaryAssistant Surgeon, Nandan Kanan, Barang.

thin-walied, 'approxifn:xtély spherical showed
Do evidence of micropyle and measured 15 to
18 A in length by 14.5 to 18 ~ in width
(average 17 x 16.5 #) with a shape index (L/B)
©' 1.03. The sporont when fresh almost
filled the inner- -space, and sporulated into
four sub-globular sporocysts in ten days time
leoving behind a small oocystic residuum.
Each sporocyst measured 610 7+ long and
4to 5~ in wide. The almost curved sporo-
zoites lay in a semicircular shape around the
granular  sporocystic mass ' ( Fig. No. L.
g and b).

Since there was no earlier report of any
coccidia from the genus Nycricebus, this spccncs
was designated as E. nycticebi.

Eimeria coucangi n. sp.

HOST :- Slowloris ( Nycticebus coucang)
ORIGIN :- Assam.

The oocysts were oval colourless, thin-
walled and had no visible micropyle. They
measured 18-24 ~ in length by 15-21~ in
width (average 21 x 17/) with a shape index
(L/B) of 1.23 The sporont was granular
and spherical with a diameter of 15 microns.
They sporulated into four pyriform sporocysts
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of 8 by 5/ in 12 days time. The oozystic
residuum was absent. Each sporocyst contained
two lincarly arranged sporozoites of 5/ long
and a granular sporocystic residuum  (Fig.
No. 1. c and d).

- This species was distinct from E. nycticebi
in shape, size and ia not having any docystic
residuum. It was named, after the specific
name of the host, as'E. coucangi.

Isospora leonina Mandal and Ray, 1960

HOST :- African Lion (Panthera leo leo)
ORIGIN :- Africa.

The oocysts were thin-walled, colourless
and subglobular in shape. They had no
visible micropyle and measur -d 28 to 30~ by
30 to 334 (average 29x31.84) with a shape
index (L/B) of 1.1. The eccentric spherical
sporont consisted of a fine granular mass
and measured 22-244 i diameter. Sporulation
was completed within 5 days, Qocystic residuum
was absent. A small polar body in some
cases, adjascent to the greater side, was observed
The oval sporocyst measured 14-16 x 19-20.+
(average 15x 19.5 ~) and contained four
longitudinally and symetrically. arranged
sporozoites and 2 coarsely grannular residual

.. in size.

E. NYCT(CEBI N. Sp. AND E. COUCANGI N. 3p.

body of 5/“in diameter. Each sporozoite
measured 12 x34 (Fig. No. 1 ¢, f and g.)-

I leonina was described from Panthera leo
(30 32X28-31~ ave. 31.8%28. 2). Present study

- shows that this species is” distinct " from othcr '
“four Isospuran forms recorded from felidae viz:

1, felis Wenyon, 1923; I. cnis Nemeseri, 1959,
and 7, revolta Grassi, 1879, all of which are
oval in shape, and I. bigemina (I8-29)g|4 I6/")
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" FIGURE No. 1.

. Unsporulated oocyst of E. nycticebi
. Sporulated oocyst of E. nycticebi
Unsporulated aooyst of E. coucangi
Sporuniated oocyst of E. coucangi
Unsporulated oocyst of L leonina
Sporulated oocyst of 1. leonina
Sporocyst of I. leonina

(All were'drawn to same scale with

the holp of a camera hf:ida).
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Tuberculosus in a sloth bear

G.M. PATNAIKT, P. R, MISRA?, L. N. Acmm'as
S.K. CHANDA¢ AND H.KX. MOHAPATRAS

The prevalence of tuberculasls in
animals caused by M. tubercufos.'s has
been reported by Karlson (1951)‘ Caohrs
(1967) and Jubb and Kennedy (1971).
The purpose of this report Is ‘to put on
record a case 6f natural infection of tuber-
culosis in a sloth bear which may be use-
ful to veterinarians in charge of treatment
of animals in zoos.

Pieces of tissues from lungs“, llvér,
kidney and intestine from a necropsied
sloth bear with history of chronic cough
and anorexia were received from Nandan
Kanan Zoo near Bhubaneswar, Orissa for
histopathologic diagnosis, Grossly the
lung tissue was consolidated with nume-
tous widely scattered white to yellowish-
white, firm, resilient non-capsulated
tubercles of verying sizes (1-10 mmdia)
throughout the parenctyma. Some yello-
wish-white opeque tubercles revealed
central caseation with gritty feeling.
Other tissues from liver, kidney and
intestine did not reveal any grbss patho-
logical change.

1. 4 & 5 Department of Pathalogy, Orissa Veteri-

nary College, Bhubaneswar-751003

Department of Bacteriology. COrissa

Veterinary College, Bhubaneswar-751003

3. Veverinary Assistant Surgeon, Nandan
Xanan Zoo, Chandaka.

2.

Sections and jmears from lung

lesions stained with ZIEhl Neelson’s meth
od revealed presence of numerous acid
fast organisms, They variedly appeared
as slender, straight, curved and, -some
beaded rods and few' with relatively
plump and solid staining. They occurred
singly, In pairs, smail bundles or in clumps
Microscopically some lesions revealed

" typical granuloma delineated from the

sorrounding tissues by conce'ntration of
lymphocytes,  plasma
along with

macrophages,
cells and few fibroblasts
caseation and little calcifications at the
centre (Fig). There was minimal attempt
at formation of connective tissue capsule
The giant cells of Langhan’s type were
in consistent in the lesion. Both cellular
and effusive types of lesions were seen
within pulmonary tissues.

Grossly varying sizes of tubercles
with caseating centre and microscopi-
cally the acid-fast character of the
organisms resembled pulmonary tubercu-
losis,

Acknowledgement

The authors wish to thank the
Head, Department of Pathology for the
facilities provided.

465



124 TUBERCULOSIS IN A SLOTH' BEAR Vol 17 No. 2)

Fig Section of lungs showing caseation and calcification H & EX 80
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DIAGNOSIS AND CLASSIFICATION OF COMMON DISEASES OF CAPTIVE
BIRDS AT NANDANKANAN ZOO

. A.T.Raoand L. N. Acharjyos, )
Department of Pathology, Orissa Veterinary College, Bhubaneswar-3

SUMMARY:—T he purose of the presenl communication is to report
the results of survey of common diseases affecting Indian wild birds
at Nandankanan zoo. The diagnosis and classificalion of diseases
described here were based an delailed necropsy examination coupled
with histopathological studies attempled on 100 out of the lotal 6)0
birds of different kinds necropsied during the period of July 1967 (o
August 1971, The diagno:is was based upon clinical classification
such as Parasilic infestation, bacterial and mycotic diseases, neoplas-

tic conditions,

metabolic disorders and miscellaneous

diseases.

Systemic classification was based on the frequency distribution o
various systems showing lesions in dlfferent kinds of birds. The
present survey indicated that parasilic infestations and neoplastic
conditions are important problems in 200 birds.

Meagre information is available at
present on common dissases aifecting
Indian wild-birds. Though various zoos

and sanctuaries located in the country
provide a valuable source of materials for

such studies, unfortunately, so far no

efforts have been made to fill up the gap
in that field as a result thereis fear of
extinction of some of the rare species of
birds. However, the growing importance

of study of wild life diseases has been
recognised in Tecent years in view of the

fact that the wild birds act as a reservoir/

carrier of  various infecticus agents

known to affect domestic birds and play
an important role in maintenance and
spread of such diseases. The purpose of

the pressnt communication is to report
the results of survey of common diseases
atfecting Indian wild Birds at Nandan
Kanan zoo. The diagnosis and classificat-

ion of diseases described here under were
based on detailed necropsy examination
coupled with histopathological studies
attempted on 100 out of total 600 birds of
different kinds necropsied during the
period of July 1967 August 1971

* Veterinary Assistant Surgeon, Nandan Kanan, Baranga, Cuttack
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RESULTS AND DISCUSSION.

The results of survey of common diseasas of wild birds were presented in Table

Nos. 1

to 3.

Table No. 1 Clinical classification of diseases of wild birds in captivity.

A. PARASITIC DISEASES-
Sl. No. Name of birds No. of Name of Site
birds parasite
affected
1. Open billed storks 7 Chaunocepha- Intestine
= lus ferox
2, Pea fowls i 6 Coccidia sa. —do—
3. Varigated laughing thrush 1 —do— —do—
4. Sarus crane 1 Tetrameres sp. Proventriculus
5. Paddy bird 1 Tetrameres sp. Proventriculus
6. White ibis 1 —~do— —do—
e Sarus crane 1 . Echinoparyphium sp. Intestine
8. Pigeon 1 Tape worms —do—
9, Common Myna 1 —do— —do—
10. Hill Myna 1 “Spiruroid larvae Serosa of
gastrointestinal
tract
11. Jungle Owlet 1 - do- —do—
12 Sarus crane 1 Opisthorchis Sp. Liver
13. Pin 1ail 1 Fimbriaria fasciolaris Intestines
14. Pea fow! chicks L2 Ascaridia sp. —do—
B. BACTERIAL AND MYCOTIC DISEASES:
SI' Name of ditease Name of bird No.of  Organs Remarks
No. . birds * affected
1. Tuberculosis (1B) 1. Pigeon ~ 2 Liver Acid fast
bacilli in
tuberculous
. Lesions '
ii. Lesserg,,, 1 Liver, . fom)
whistling s, spleen ;. - —do—
teal . . and lungs, .
iii. Domesuc . 1 —do— —do—
Duck™ "~ : '
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2. Ulcerated i. Large India Intestine - Gram
entertis Parakeet 1 positive
resembling Quail .
disease ii. Blossom 1 Intestine coceobaci-

headed llary
parakkeet organisms
in tissue
sections
of intesti
ne & liver
3. Grey herons 2 Liver Gram negtive
Lungs & bacilii
spleen in
necrotic
lesions of
liver, lungs and
spleen tissue
sections
4, Brahmini duck 1 Liver, * Gram negat-
- lungs & ive bacilli
spleen in granulo-
matous
lesions of
liver, lungs
and spleen
5. Nocardiosis Hill myna 1 Lungs, Nocardia sp.
kidneys, in tissue
mesentery, sections
proventri-
culus and
muscles of
eye ball
6, Aspergill 'sis i, Striated
> laughing
thrush 1 Lungs Aspergillus
ii. White-eyed sp., spores
buzzard 1 Lungs & hyphae in
iil. Rcsypelican 1 Kungs & tissue
muscles sections
of thorax
& abdomen
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C. NEOPLASMS:

e

Sl. Nama of bird No. of Type of Organs affected
No. ° birds tumour
affected
1. Paa fowls 3 Bronchogenic Lungs. In one
carcinoma metastatic growths

in proventriculus

2. Pin tail 1 Carcinoid Lungs & muscles
tumour of lung adiacent to thyroid
3. Turkey hens 2 i. Cystadeno i. Ovaiy & spleen
carcinoma of
ovary
ii Papillary ii. ovary, pancreas
adenocarcinoma Intestines,
of ovary’ - i maeasentery &
spleen
4, Sarus crane 3 i Hepatoma Liver
ii. Adenocarcinoma Intestines
i. Concomitant Peritoneum’
neoplasia Lungs & Liver

(Mésothéli._o.ma
and hepatoma)

D. METABOLIC DISORDERS:

st Name of the disease Name of No. Organs affected
No. bird affected
1. Uraemic nephritis Goose 1 Kidney
2. Visceral gout Ring Kidney, pericardium,
assog¢iated with ; necked 1 glisson's
avitaminosis A pheasant capsule &
oesophagus
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E MISCELLANEOUS CONDITIONS: -

/

Sl.  Name oi the condition No. of birds
No. atfected
1. Death due to undetarmined causes (ab- 8 e

sence of gross andfor microscopic lesions) 14
2. Hepatitis and other lesions in iiver
3. Affections of lungs like congestion &
consolidation 8
4. Affection of heart like pericarditic, cysts
and hypertrophy 4
5. Cannibalism 3
6. Traumatic injuries 2
7. Paralysis of undetermind causes 2
8. Enterititis 2
9. Ascitis and hydrothorax 2
10. Pneumo enteritis 1
11. Peritonitis 1
12. Granulomatous lesions in lower eye
lid & beak 1
13. Conjunctivitis 1
14, Lameness dus to bumble foot 1
15. Synovitis 1
16. Abscess in abdominal region 1
Table 2. Systemic classification of diseases of wild birds in capitivity
SI. Name of tne system No. of birds

No.

Showing lesions

1. Digestive system-i. Gastrointestinal
tract including
mesentery and
peritoneum
ii. Liver

. Respiratory system

. Haemopoetic system (spleen)

. Urinary system

. Cardiovascular system (Only heart)

. Muscular system

: Nervous system

. Genital system

. Integumentary system

10. Eye

11. Bones and joints

OO~ N&WN
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Table No. 3. Kinds of bird aifected In relation to different causas of death.

Kina ot birds Parasitic
Sl infections
N

Bacterial

& mycotic
diseases

tic con-
ditions

MNeoplas-

Misc. Undetermined

condi-
tions

i. Coccidiosis
(6)

il. Ascariasis
(1)

1. Pea fowls

2. Turkey fowls —

3. Guinea fowls —
4. Pheasants —

Fimbriaria
fascioliaris *
intection (1)

5. Ducks

6. Geo:e —

7. W.aistling teals -
8. Pelicans —_
9. Kadwoll -
10, Buzzards —

11. merlins -

" Aspergi

—_ Broncho
genic

carcino-

ma (3)

— Adenocar-
cinoma cf
ovary (2)

i. T.B. {1]

ii Granuloma
associated
with non-
acid fast
gram negati-
ve bacilli [1]

Carcinoid_
tumour
lung
(1]

T.B.[11
Aspergillosis [1]

llosis [1]

472

I. Indura-

tion of

fibrinous -
pleuritis (1) 1
ii, Trauma-
tic pericard- ~-

itis due.to a-nail (1)
iil. Granuloma
in lower eye
lid & beak (1)

i. Cyst on

heart (1) 1
ii. Canibalism (1)

. o . 1
i Avitami- i
nosis A
associated
with visceral
gout (1)
ii. Pneumonia (1)
Haemosidarosis
associated with —
Aflatoxicosis in

ltver [1]

i U-réefnic
nephritis {1]
ii. Cirrhosis
associated

with ossifi-

cation in '

liver (1)

Hepatitis [1] -
— .C .

— ; 1.

i. Conjunc-
uvitis (1] 2
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12.

13.

14.

15

16.
17.

18,

19.

20.

21,

22
23

Owls  spiruroid - - i. Canibaiism (1)
infection [1] o
Sarus i, Tetrametia- = i. Hepatoma i. Bumble
Crane  sis and M foot and
echinopary- ; ii. Adeno- hypertrophied
: phium | carcino- - heart [1]
. mfectlon [1] . ma of ii. Aflato ~
ii. Oplsthorchus intestine [1] xicosis [1] )
infection iii. Concomi- iii. Canibalism (11 .
tant neoplasia (1) o i
Storks  C. ferox - -~ i. Leg paralysls [1]
nodules 7] - —_ ii, Pneumoenteritjs {1]

iii Traumatic
1.injuries (1]

-

Ibis Tetramariasis [1]' - - i. Traumatic
. injuries [1]
“iic Ascitis &
hydrothax [2]
Padd birds Tetramermsns (1] - - o =
Grey hercns = — Necrotic —_— —_ —
lesions
in liver
spleen and
lungs associated
with Gram
.negatvie bacilli {2
Pigsons  Tape worms T.B. (2] - i. Liver 4
(1] . abscess [1]

il Necrohi hepati tis (11
ii peritonitis [1]
mynas i. Tapeworms (1] Nocardosis (1) — Pneumonia (2) 2
ii. Spiruroid
infection [1]

Horn bills — — — l. Enteritis [1)
ii. Pneumonia [1]
Thrushes Coccidiosis [1] Aspergillosis [1] — Pheumcnia (1]
Drongé -1 - Hepatatitis [1]
Parakests - Ulcerated © — C— 1
© enteritis (2) - -

Note--Numbers in pa}entﬁesis indicate number of birds affacted
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Limited Pathological studies carried ot
on captive birds dead at Nandan Kanan
zoo during 1967-71 indicated that the
incidence  of  parasitic infections
of gastrointestinal tract is considerably
high. In many instances, though no clini-
cal signs were observed during life large
number of parasiies were detected in
gastrointestinal tract with severe lesions
in postmortem examination. Bassin (1960)
also reported that common diseases- of
wild birds in captivity were coccidiosis
and intestinal parasitism. Keymer ef al.
(1962) made an axtensive study of paras-
itic diseases in British wild birds and
concluded that a large number of them
harboured  helminths (338 out of
2044 birds examined) and in about 64
cases. the moriality was autributed to
helminth burden. According to McDonald
(1963) 9% of the total deaths of 206 wild
birds of 59 species in Britain were due 1o
perasitism. Hediger (1964) stated that
helminths play an important tole in path-
ology of wild animals in captivity.

Tuberculosis Is considered as one of
the major causes of losses in birds espec-
ially kept in groups and may attack every

bird species. Surveys of morality in wild’

birds -indicated that tuberculosis was
respé'nsible for 1% or fewer deaths though
wilson and McDonald (1965) mentioned
_28%. The present survey revealed only 4
cases of tuberculosis affecting three kinds
of bitds and it is not considered to be a
prablem at prlasenl inthe zoo. Ulcerated
enterititis of bacterial origin is an emerg-
ing problem in poultr'v industry in India
and two cases reporied herein indicated

threat to the zoo birds as well. Golebiow-
ski (1961) and McDonald (1963) reported
pasteurellosis in @ varieties of zoo birds.
Cooper (1969) reported an out break of
an acute disease diagnosed as anthrax in
birds of prey of chester zoo. Such instan-
ces were, however, not encountered in
the present inquiry on histopathological
examination of tissues. An interesting
mycotic diseases of zoo birds at Nandan
Kanan was systemic noacrdiosis ina hill
myna which was reported else where
(lyer et al., 1972). Aspergillosis is known
to affect a wide variety of captive wild
birds. Ainsworth and Rewell (1948)
diagnosed Aspergillosis in 78 captive
wild birds. Davies el al, {1971) had not
mentioned its oceurrence in some of the
Indian birds like Rosy pelicans, striated
laughing thrush and white eyed buzzard.
Keahey and Tropp 1969) made a
survey of diseases atfecting exotic birds
at necropsy at diagnostic laboratory,
Michigen State University from 1966 to
1968. The data were compiled from a
total ot 132 avian accossions of this 112
birds were submitted from Detroit Zool-
ogica! park. They found that the incidence
of fungus infections specially Aspergillo-
sis affecting respiratory system was
highest. Next in importance was helmin-
thiasis affecting digestive tract. |t was
{ound that the importent disease of peng-
uing was Aspergillosis. it is beyond the
scope here to pin point the most common
disease affecting a specific kind of bird
since only limited number of birds of ezch
Kkind was available {or study. However, it
is observed that in general the organs of
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digestive systam was more frequently
affected than other systems. Next in imp-
ortance was respiratcry system.

Though only 100 birds out of the total
600 birds necropsied were" taken up for
detailed  pathological invastigation,
special attention was paid to screzn out
neoplastic conditions during nacropsy
examination. Seven types of tumours
affecting nine birds of four kinds ware
reported in this survey. Though adequats
date is not available, various types of
neoplastic conditions were reported from
wild birds., They were quite similarin
character to those found in chicken
(Biester and schwarte, (1965) Fox (1923)
listed 44 neoplasms affecting captive
birds. Eleven varieties of tumouies were
identified in a family of psittacidae and
the highest record was in undulated Grass
parakeets. Babic (1931) reported 16 cases
of nsoplasms in birds other than chicken.
Ratcliffe (1333) reported 5 tumours in
fawrily anatidae at Philadelphia zoological
gardens. Lombard and Whitte (1959)
reported 12 malignant tumours from the
same zoo. Kronberger (1962) reported 39
tumours in zoo birds from 1917-1961 at
Lipzig pathological institute. Stewart
(1966) while discussing tumours in wild
birds in captivity, commented high incid-
ence of lung tumours. Beer (1968) stated
that the incidence of respiratory cancer in
water birds has considerably increased in
the last 20 years in most of the larger
zoos of the world. Jenning (1969)
recorded 44 avian tumours in 21 species
of 13 families of wild birds in Britain.
Davies ef aJ. (1971) stated that the incide-
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nce of tumours in captive parakeets was
much higher then wild- population,
According to them the environment and
feed had some influence. In one report, 24.

% of all deaths in 866 parakeets were
caused from neoplasms, Among 55 otter
bi-ds representing several species only
two tumours were found. Further, they
stated that the ircidence of tumours in
wild birds might 'be higher than records.

It may be concluded that the resulis
obtained Lere would have been more
informative, if the studies are supported
by bacteriological and virological invest-
igation so that some of the unrecognised
diseases could have come to lime light,
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TREATMENT OF DIPHYLLOBOTHRID TAPE WORM INFECTION IN
WATER MONITORS (VARANUS SALVATOR)

L.N. Acharjvo*, M.M. Patnaik, and K.C. Patro
State veterinary laboratory, Bhubaneswar - 3

Summary : Occurrence of Duthiersia fimbriata (Dics, 1850) in 3 Varanus salvator
Laurenti and their treatment with Dichlorophen (Dicestol - M & B) is repoted.

Introduction

Informations on the treatment of
Duthiersia fimbriata (Dies, 1850) Mont. et.
Crety, 1891, the common dyphyllebothrid
tape worm, infection in water monitor,
Varanus salvator Laurenti, is not readily
available. Three new water monitors received
at Nandankanan Zoo from Calcutta were
found to be infected with D. fimbriata. Their
successful treatment with dichlprophen (5:5-
dichloro 2:2' dihydroxy-dipheny] methane)
is hereunder reported.

Case Report

At the time of arrival (2.7.70) the three
watcr monitors were dull looking.
Examination of their faccal samples revealed
the opcraculated eggs of D fimbriata. They
were all (Case, Nos.753 and 754 d1.22.7.70)
treated with Dichlorophen (Dicestol M & B),
after assessing their body weight (about
10 kg), at dosage rate of 150 mg/kg body
weight. The tablets were powdered and
concealed in beef before they were
administered; and watched for elimination of

the tapeworms in their faeces on the
subsequent day. Since no tapeworms were
expelled again were given with 3 tablets on
24.7.70. in the sameway.

On 25.7.70, three whole adults, of 40-
45 cm long with their expanded fan shaped
scolices, were recovered from their faccal
matter. The parasites were pressed and fixed
in 10% formalin and staincd with Borax
carminc. The diagnosis was confirmed ad
D. fimbriata from their scolex and gravid
segments.

Remarks

Dichlorophene is found to be equally
cffective against tape worm infection of cold
blooded animals. (reptiles) at the above
mentioned dosage rate. No ontoward
symptoms were menifested by the treated
reptiles.
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A NOTE ON TUBERCULOSIS IN SOME WILD ANIMALS AND BIRDS

IN CAPTIVITY.
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SUMMARY:- Ont of 95 necropsies eondueted at Nandankinan
8 duck, a lesser whistling teal and two pigeons were found
liver and spleen of them have boen descritad and dlscossad.

changes !n lungy,

INTRODUCTION .

Tuberculosis (T. B.) is rarely encountered
in wild animals under feral conditions but in
captivity its frequent occurrence has been
reported from time to time. The pathology of
T. B. in primates have been studied in detail
notably by [yer (1940); Chatterjee (1960); Wolf,
Bullock and Clarkson, (1967); Crisp, Cohen,
Ringler and Abraham (1968): and Hessler and
Morcland (1968).

Apart from fowls, T.B. has also been
reported in wood pigeons (Feldman, 1938),
ducks (Gurumurthy, 1962: Singh, Joshi,
Laill and Iyer 1968):. whistling swan (Tyer
and Nanda. 1966) ard lesser whistling teal
(Rao and Acharjyo, 1969). An account of the
histopathological changes encountered in a
primate and three kinds of birds are herein
presented.

MATERIALS AND METHODS

~ The material for this studv were the
lungs of a stump_\-tai]cd macaque: lungs, liver
and spleen of a duck, a whistling teal and two
pigeons collected in 10% formal-saline out
of the 95 necropsies conducted at Nandap-
kanan Zoo during 1967-69. The representative

¢ L. N. Acharjyo, Veterlnary Asst. Suregon,
Nandankanan, P. 0. Barang,

Zoo during 1947-89, one stumpy-tailed macaque,
alfected with tuberculosls, The histopathologlcal

" porticns from these organs were processed by
routine hiSiological procedures. The impression
smecars and the sections were stained with
Zichl Neelsen carbol fuchsin method.

OBSERVATIONS v

The lungs of the stump-tailed macaque,
died on 6-8-67, on gross examination, had
multiple creamy white foci of various sizes and
shapes distributed throughout the lung paren-
chyma. On histological examination, each foci
consisted of extensive areas of caseation
necrosis together with heavy infiltration of
macrophages and few giant cells. There were
arcas of fibrosis of lung parenchyma in some
areds and broncho-pneumonic changes in other
areas. Acid-fast organisms morphologically
indistinguishable from Mycobacterium tuber-
culosis were demonstrated in tissue sections
and impression smears of the foci.

The organs affected with typical tuber-
cles inorder of preponderance were spleen,
liver and lungs in duck; spleen, lungs and
liver in lesser whistling teal, and only
liver in pigeons. The identical histological
features of the tubercles encountered in chic-
ken, are pot described but only the differential
features are herein dealt with. In the duck,
'spleen was enlarged and a single large enca-
psulated tubercle leaving a thin rim of the
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parenchvma was seen. The sections revealed
extensive areas of caseation necrosis surrounded
with a dense zone of infiltrating macrophages,
lymphocytes, giant cells and a thick connective
tissue capsule. Similarly 2 solitary tubercle
was noticed in the lungs. The liver was enlarged
and its capsule was thickened. Multiple grey
tubercles of varying sizes were scattered thro-
ughout the substance. There were amyloid
infiltration and atrophied hepatic cords.

In lesser whistling teal the spleen was
enlarged, and contained many muliiple yellow
tubercles protruding from the surface (which
could be ennucleated easily). A number of
daughter tubercles adjacent to the larger ones.
were also noticed. In the lungs one such solitary
encapsulated tubercle was noticed. The liver
was cnlarged and hard to cut, The capsule
was thickened. The parenchyma was pale in
colour and at places revealed grey circumscribed
lesions. The liver cells revealed degencrating
changes and/or atrophy leaving the reticulin
network intact. The reticulin fibres revealed
fibrinoid degeneration.

In pigeons the spleen was normal in size
with ut any evidence of tubercle formation.
" .ever, there was mild proliferation of

.aculoendothclial cells and haemosiderosis.
Vo changes of pathological significance were
observed in lungs excepting for a mild venous
congestion. The livers wese cnlarged, mottied
in appearance and only few tubsrcles wers
noticed in the parenchyma. In many areas,
.there were mere accumulation of macrophages.
Some of there -macrophages were undergoing
degenerative changes. The sinusoids manifested
“sinus catarrb”. In all the Z. N staingd. tissuo
scctions and impression smears from the
tubercles, acid fast organisis were detected.

DISCUSSION

Our histological ‘observations in stump

tailed macaque - closely. resembled to- those- .

TUBERCULOSIS TN WILD ANIMALS AKD BIRDS

described in baboons by Tver (loc. cit.) except
for the presence of few giant cells but differed
from those of Wolf et al (loc. ¢it.) as there
was no calcification.

Marked differentiating features
observed in the organs of the three species 'ot'
birds studied. In the spleen of the lesser whis-
tling teal, muliiple caseanecrotic lesions were
scattered throughout with the formntiqn of
secondary tubercles adjacent (o the primary
ones, whereas in duck a solitary large tubercle

were

" without the formation of secondary tuhercles

were ohserved. Tn pigeons, there was only
mild proliferation of reticuloendothelial cells
cuggesting  unsuitabilily of the organ for
1ui:1;:r1:1c formation. Like the teal and duck the
lungs of the pigeons was nol involved.

. The major differentiating fcatures were
observed in the affected livers of these birds.
The liver of the duck and the teal were enlarged
and revealed multiple tubercles whereas in
pigeons, there were fex tubsrcles. In the teal. _lhc
reticulin fibres revealed fibrinoid degeneration
whereas in duck there was amyloid infiltration
and absence of cither of these changes in
pigeons. Calcificafion was not a feature 10
any of the species dealt under report. From
these  observations, it is belicved that the
tuberculous lesions are less exteasive in pigeons
than ip the duck and the teal.
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parenchyma was seen. The sections revealed
extensive areas of caseation necrosis surrounded
with a dense zone of infiltrating macrophages,
lymphocytes, giant cells and a thick connective
tissue capsule. Similarly a solitary tubercle
was noticed in the lungs. The liver was enlarged
and its capsule was thickened. Multiple grey
tubercles of varying sizes were scattered thro-
ughout the substance. There were amvloid
infiltration and atrophied hepatic cords.

In lesser whistling teal the spleen was
enlarged, and contained many multiple yellow
tubercles protruding from the sutface (which
could be ennucleated easily). A number of
daughter tubercles adjacent to the larger ones.
were also noticed. In the lungs one such solitary
encapsulated tubercle was noticed. The liver
was cnlarged and hard to cut. The capsule
was thickened. The parenchyma was palc in
colour and at places revealed grey circumscribed
lesions. The liver cells revealed degenerating
changes and/or atrophy leaving the reticulin

network intact. The reticulin fibres revealed
fibrinoid degeneration.

In pigeons the spleen was normal in size
with ut any evidence of tubercic formation.
*" .ever, there was mild probferation of

aculoendothclial cells and haemosidcrosis.

Vo changes of pathological significance were

observed in lungs excepling for a mild venous
congestion. The livers wese cnlarged, mottled
in appearance and only few tubzrcles wers
noticed in the pzrenchyma. Tn many areas,

.there were mere accumulation of macrophages.

Some of there -macrophages were undergoing

degenerative changes. The sinusoids manifested

“sipus catarrh”, In all the Z. N stair@d. tissuo

sections and impression smears from the

tubercles, acid fast organisis were dctected.
DISCUSSION

Our histological observations in stump

tailed macaque-closely. resembled to those- .

TUBERCULOSIS TN WILD AKIMALS AND BIRDS

described in baboons by Tyer (loc. cit) except
for the presence of few giant cells but differcd
from those of Wolf eral (loc. ¢ir.) as there
was no calcification.

Marked differentiating features were
observed in the organs of the three species of
birds studied. In the spleen of the lesser whis-
tling teal, multiple caseanecrotic lesions \were
scattered throughout with the formation of

" secondary tuhercles adjacent fo the primary

ones, whereas in duck a solitary large tudzrele
without the formation of secondary tuhercles
were ohserved. Tn pigeons, there Was only
mild proliferation of reticuloendothelial cells
supeesting  unsuitabililv of the organ for
tu:r;;:rcic formnrinn. Like the teal and duck the
lungs of the pigeons was nol involved.

. The major differentiating features were
observed in the affected livers of these birds.
The liver of the duck and the teal were enlarged
and revealed multiple tubercles whereas 1n
piceons, there were fex tubercles. In the teal, .thc
reticulin fibres revealed fibrinoid degeneration
whereas in duck there was amyloid infiltration
and absence of cither of these changes in
pigeons. Calcificafion was not a feature 10
any of the specics dealt under report. From
these observations, it is believed that the
tubsrculous lesions are less extensive in pigeons
than io the duck and the teal.
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