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INTRODUCTIOHN

The liver is considered to be the largest ‘land per. orming

reat number and v rieties of functions. in siructure it is one
of the sim lest and in function one of the most com;lex organ in
the body. More than ninety years ago Hokitansky in his psthologieal
anatomy remarked that ™ the diseases of uvhe liver have continued

to remain to the present day a subject of extireme difficulty".
( Boyd 1947).

The organ is intimately concerned with mé? physioclogical
functions,

It will not be out of place to mention that liver is an
imrortant nuiritiosus diet for human'beinﬂ and that is why it is
ia pely used for human ¢ nsumption speclally rpat liver. As liver
cant?nas anti prrmici us anaemia factor it is largely used for

nanufacture of medicines,

The orgaﬁ recieves blood supply from arterial and
veinous sides,The "natomica’ association of Lhe different structe
ures of the liver lovule ; such as hep=tiec celils, bluud vessels

and bile passages are such that onset of disuurvance or any
nathulegical condition in any one siruciure sooner or later
spreads to ail paris of the lobule ro-ulting he involvaent of the
en: ire organ or l-rge part of it,
Moreover liver is the seat of predilection {or many

helminth par-sites such as species of Fasciola, Dicrocoelium,

S————

Amphistomes et@., 'he larvae of various nematodes alss misrate

(25
thmugh the liver causing q?aga to the liver tissue. Mo eover
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1iver recleves a’l the toxins for the purpose of detoxification.
Liver therefore is alsvays prone to various injuries and any
damage to it bars it from performing its normal funetions. |

80 it is surprising that literature on pathological

conditions of liver among the domestic animals particuiarly in goae

ts is nuite scanty.

The soat has been aprropriately termed * The poor man's
cou " and certainly no better designation could be found to express
vhe position of this useful creature amongst ihe domesiic animalis,
It is very valuable for its manure, milk, flecce, gurs hide and
meat. Among the Indian goais some breeds like Jamunapari, Beetal
and Barbari sre well known for i eir milk characier.The annual
production of milk in India is 560 million maunds of which, goat
milk eomprises about 15 mil ion maunds {Hanihwa 1962) « On
nat ional level there ai-e over &0 miliion goats in India yielding
absut 2.',60,1_100 tons of meat anmually ( Rand'wa loc. cit) .In .

Bihar state fhere are over 7 mi lion of poats . Goat meat is

relished more than mutton. ™he value of the meat produced annually
in this country has been estimated at 3U.5 crores at the average

rate of kss PUeU per maund ( Lail « 1953),

Goat 18 very prolific. It gives birth to twins and even

‘ripiets twice in 14 months, Due to ius rapid pgr wih, quick
maturity and high prolificity goats are considered to be one of ‘

the economical enterrrises earning a good devident vo the fammers

and the poat breeders,
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precently India is fagcins acutle problem of food scareity

owing to variety of causes vize iow production, increased

porulation snd natures' vagary in the form xnx of drought and

flood. We are therefore noturally more concerncd with increased

roduction in all srheres of Agriculture and ILivestock indusiXye
The problem of f .od scarcity can be solved Dy adopting secieiific

methods in Agriculture and livestock produciion o

Among ail the livestock, goat occupies an unicue
position in livestock economics as it is one of ithe chesp 8 urces
of best cuality milk recuired by y.ung gernati&n and meat is cne
of our principal source of protein which is essentially reruired

for the entainence of our nation's health and multinlies ropidly,

S0 in view of the imporiance of goat, liver of goat
was selected for study of ihe detailed macroscople anninicroscapio—F
al alterations encountered by it, so as to evolve suitable
diagnostic, frestment ami conirol measures against the same for

the successful dsw development of moat husbinurye
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MATERIALS and METHODS s

racare =

In the present study the specimens of livers having
gross lesions were collected from ~oats from difforent slaughier
houses at Patna, from Livestock research station, Patna wexs whe:

‘he poats are slaughtered for manufacture of Rinderpest vaccine
and from the autorsy cases perfomed in the department of

vathology ,Bihar Veterinary College, Patna.

Altogether 2,540 goats were exam:ned and livers
shvwing gross lesions were coilecied from 244 cases,The specimens

were collected mostly from male goais.

Among the specimens gollected, different degrees of
7¥o-8 lesions were encountered .As such, 1: wes catagorized into
different groups sc that a selective ineidence of each nathologieal

lesion ennld be dealt withe

The different lesions thus enc untered are tabulated

below:m

ton»( c)nt"‘ )




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

Table No. 1l
SerialjPathol6gical eondil onslNo. of animals from| Percentage.
No. { encountered. {which specimens
: l collected.
§ , =
. Biliary ﬂmphiﬂﬁomiaSISi 1 «039
" 2 Fascioliasis ] 82 % 3.22
' S Hydatidi sis ! 80 E 3.15
ke Conrestion ’ 71 | 2,78
|
5 ’ Icterus ! 3 1 w117
6« | Caseated and neecrotic|
i liver. | 3 f 078
7. ‘ Abcess. ‘ 1 = +U3 9
8e g Eosinophilié heﬂatitii 1 «039
i
9. § Tubercle !ike nodule = 2 i .078
1 1
|
TO trﬂlo 2"1’

After each collection gross pathology of
individual specimen was noted, marked with identifying numbers ,
gross photographs , vhere ever necessary were taken and livers
were 'reserved in 105 formml saline solution in order to
prevent puirifactive and autolytic chonges. Fonzol s Iine which
is an ideal fixative was used vhroughout the present suudy.

¢ peneitera.es, ki.is, fixes and hardens vhe vissue aulecikly so

that they can resist dehy .racion, cleaning staining and mounting A
during the process,
Small thin pieces of tissue measur:ng a few ﬁ

. T & ¥ {
millimeter in thickness according to the lesions were cut and

— |
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preserved for anouher 24 hours to ensure perieci fizationx °

Fixed © issues were washed thoroughly in ruuning

cap water for 2L hrs, dehydrated in ascending gri e8 f

aleohol, clesned in several changes of Xylol and then cransfered

vo paraffin having melting point 57°Ce Lihe temperatu e of

wns mentained for constant temperature

+he paraffin bath whic

at 60°C and three chonges in melting paraffin were done for

infi)teration of varaffin into tho tissues, Finally blocks .exre

made by tissues embeddingz in paraffin.

paraffin sections were cut xx 5 M in thickness
and the ribbon thus procured were shifted Lo water bath having
a cemperature of AS‘C ,Thé floating scetions were collected on
ciean slides previously semeared with Mayer's glyscerine

egpakbumin,

Tissue sections were deparaffinized by passing it int
three changes of Xylol and then brought to wate: level by *;m:-&;..n;.-:I
it into descending grades of alechol and finally into

distilled waters

Tissue sections were fainally stained with Harri's alum

haematoxylin and counter stained by 1% aleohilic eosin, For
the identification and demonsiration of special strucuures

abnormally present or developed due to altered tissue reaction,

the seciions were stained with special stains vig:=

(1) Van Gieson's suain T 14 i " =l
collagen ribre;; ( Bulling , 1957) for

-
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{ii) Lievaditi's method { Cull ing , 1957 )} for
staining spiruchaetes in blocks.
(441) Gram's stain ( Culling 1.57 ) for Gram positive

and Grom nepative bacteria,

( 4y) Perl's Prussian blue reaction ( Culling 1957) for

haemoaiderin,

Finally all stained sections were dehydrated in
ascending rrades of aleohol, ¢lened in three changes of Xylol and

were mounted permanently in Canada balsam.

REESERRRE LS

|
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INTRODUGC T I0N

Girangogotvie explanatum(Crepl n 1847) the only parasite

of the family parasphistomidee isf found comuonly in liver of
dome tic ruminents in India. Creplin { 1847) discqvered this
n rasite from the bileduct and gall bladder of ﬁolvs tauri.
Fischoeder ( 1904) recorded this parasite from the bile ducts of
the Zebu ¢ Berlin and alsc Buffelus indicus of Saigon (Cochine
China) . Dawes { 1936) ezamined some srecimens of this parasite
from the bile ducts of Malayank cattle, Buffalo and goatse
Srivastav { 1945) also recorded this parasite from both the hosts
but he did nov meniion the location of this parasite i+ the host.
hulesiri and Senmeviratne { 1956) recorded this nasasite from the

bile duct of buffaloes in Cy.on and also studied the gross lesions
and hsto=~ pathoiogy of the liverse. Vermma { 1958) recorded this
parasite from the bile duct of oniy buff:loes in Bih:r, India,
Singh { 1958) recorded this parasite from the liver, bile duct,
gall bladder of the domestic m ruminents in India but no mention

is made of goats,

‘Available 1it rature shows that no one has recorded this
porasite from gost in India, But during the present investigation
one case & harbouring this parasive and causing bliary
amphistomiasis in pgoat was recorded,

:
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REVIEs OF LITERATUR

Ho systematiec work on the variou: changes |
encountered in the liver of pgoats affected with Amphistomes
eppears to have been done., Mulasri and Seneviratne ( 1956) had

studied the gross lesions and histo pathology of liver of i

buffaloes affected with amphistomes . Grocs and hisiological
lesions in the liv r of goats infected with Gigantoeotyle ex lnna-l
tum were studled in the present work,

RE3ULGTS

Gross Pathologys-

The capsule was thicknened and opaoue. There were
few haemorrhagiec spots on the surface ( Figme,1 ) The comuon
bile duel was very much distended and numerous amphistomes vere se=||
en in its lumen., Some of them were lying free in the lumen but
@08¢ of them were attached to the mucosa of the bile duet,The
wall of the bile duct was thickened and on separation of the
cmphistome from the mucos-, » large num:er of nodule like ‘
stpuctures each of the size of the lentile became apparent (Fig,
2) o+ Kulasri and Sememdratue { 1956) did not find any pr:

asite in
the gall biadder of buffaloes but in vhe present studies one

rarasite was found lying free in the gall bladder.The gall bladder

#as distanddd with thick turbid and blood tinged bile.The
wall of the g 11 bladder was 8lightly thickened, ‘

— e
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Histopathologys~

Sections of iiver showed increased capsular
. hickening composed of alaminated collagenous memberane and
{ibroblastic layere. Imnediatly under neath sirands of f:i.bmblast;\s
stretching deep into the liver subotance were scen, Specimen
revealed presence of haemorrhagic tracks . ihe tracks a perently
caused by the parasites contained debris of the injured hepatie
cells , erythrocytes, neutrophils snd a fre macrophazes . At sone
places ethe her;?inh tracks vere surrounded by fibx;?zs tissue. In
the healﬁd up tracks there were depusition of haemosiderin graunles
as identified by the prussian Blue Heaction. The healed u-
t1racks arreared as sears and the searred areas were linked to the
adjacent portal triads by menns of finger like projedtions of
vhe connect ive tissue . Sections of par-sites were not encountered
in the haemorrhagice tracks.The seciiocn also revenled severe
congestion, the central vein and sinusoids beinpg enpgorged with
erythrocytes.There were infilteration with mononuclear cells( Fig.3)
Ihe portal = tract and coumon bile duct were found to be sev .aly
affected.There was diffuse increase in fibruus tissue in the portal
area. the bile duet in the portal area showed hynerplasi .'fhe
portal vein was diflated. The wall of "he hepatie art risles
showed thickening due to hyper trophy of the median coat resuliing
in narrowins of the lumen, The portal tirialls a peared as wide
areas of fibrous connective tissue surroundedby atronhied hepatic
cells ( Fige 4)e

e
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Fibrous bands from the portal ‘ract were Seen
invading the liver parenchyma and were found to isclate
islands of hepatic cells in cheir immediate vicinity.The
hepatic cells showed atrophy and affected areas were in fiitere
ated with mono muclear cells,The niscroscopical picture

indigated mono lobul:sr and paricellular type of cirrhosis,

Sections of common bile duct showed sections of
adult parasites firmly attached with the mucus nembrane wich its
noterior sucker. A fiask sh ped projection of the muc¢:82 was
sucked in filling the cancavily of the large pqstcricr sucker,
(Piz, 5)e 1he musenss of the bile duct showed hypertrophy and
hyper-plasia and i's deeper layer contained many mucus
secreting glsnis, 'i‘he. mucosa was infillterated with mononuclear
cells, ihere w s also pronounc d hyper plasis and hyper trophy
of ihe lining epithelium of mucosa o: ihe bile duct. fhe
prodifera: -ve changes led the epitheliun o arsume a papilliomatous
pattern.the sepface at places showed necrosis and desquamation of
vhe uiligry epfphelim-. The necratic area at pluces werer covered
with in lamatory exudate (Pig.6) . The outer most layer
showed pronounced nrsaliferatian of fibrous connective tiésue
infilterated with mononuelear ceils which also infilterated
the adjacent liver paranch;ma ( Fig, 7) Numerous small ariericles
were seen with greatly hypertrophied media and their lumina
reduced, Thg smooth muscles were showing atrophy and they were

sepirated by the proliferating fibrous % tissue{ Fig, 8) &

———
———e

———r——
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Fibrous bsnds from the portal ‘ract were scen
invading the liver parenchyma and were found to isclate
islands of hepatic cells in their immediate vicinity.The
hepatic ceils showed atrophy and affected arens were in fiiter-
ated with mono muclear cells,The niscroscopical picture

indicated momno lobulur and paricellular type of cirrhosis,

Sections of coumon bile duct showed sections of
adult parasites firmly attached with the mucus membrane with its
noterior sucker., A flask sh ped projection of the muc.sa wis
sucked in filling the cancavily of the large posterlor sucker,
(Fize 5)e Lhe museoss of the bile duct 8howed‘ hypertrophy and
hyper-plasia and i:s deeper layer contained many mucus
secreting glands, The. mucosa was infillterated with mononuclear
cells. ihere w s also pronounc d hyper plasis and hyper trophy
of ihe lining epithelium of mucosa o: ihe bile duct. fhe
prolifera: -ve changes led the epithelium to acsume a papiliomatous
patternsThe se.ﬁ.‘ace at places showed necrosis and desquamation of
vhe uilia_ary aplthtlim. The necroutic area at pluces werex covered
with in lamatory exudate (Pig.6) . The outer most layer
showed pronounced nmllferation of fibrous connective t.iésue
infilterated with mononuclear ceils which also infilterated
the adjacent liver parenchyma ( Fig, 7) Kumerous small artericles
were seen with greatly hypertrophied media and their lumina
reduced, Th_e smooth muscles were showing atrophy and they were

Sep-rated oy the proiiferating fibrous x tissue( Fig. 8) .,

e e
.
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Sections of the gill bladder showed atrophy of the muc> 2 |

and its glzaul r epithelium for the most part absent.
A

DISCULS 10N

The general gross and histo pathological changes

encountered in .he present investigation was very much similar to

th se described by Fulasiri and Seneviratne { 1956) in £uX
buffaloes.

It was arpreciated duwring the present investipgation
+hat in order teo under stand the pﬁthugenesis encountered in the
1iver , it was quite essential to have a knowledge of <he riute of
migration of the metacereariae . Thpough the life cyele of
~he parasite, Gigantocot le explaﬁanuﬁ wos studied by $ingh(1958)

but the author did not mention ‘he route of migration of ‘he

metacercariae .But| however Kulasiri and Seneviratne ( 1950) on
.he basis of the lesions encountered in the liver and because of
the locavion of the pirasites in the liver parenchyma, portsl veim
and bile ducts of buffaloes,sugf sted a 'ransperitoneal{ abdominal

route of migration olthe metacercariae as in fasciola species
( shaw , 1932,5 humacher 1938, Horill and Shaw 1942,Frull ond
Jackson, 1943. )

Durinz the present investigation the sros: znd
histo pathol gical lesions were suszgestive that the route of
dirration of the metacercariae might be transperitoneal (mbds

(abdominal ) in goats like that of buffaloes as evicenced by the

presence of haemorrhagic vracks made by the payasite duking their

—
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Sections of the grll bladder showed atrophy of the sue. A

and 4ts Fl2dul-r epithelium for the most part absent.
A

sGULS IUN

patvhological changes
much similar to
in £k

The gemeral gross and histo
encountered in . he present investigation was very

th se described by Kulasiri and seneviratne ( 1956;
buffaloes.

It was arpreciated during the present investipgation

+hat in order to under stand the pétlwgenesis encounstered in the
1iver , it was guite essential to have a knowledge of <he riute of
migration of the metacereariae . Thiough the 1life cyele of

~he parasite, Gigantocot le exislanatuﬁ wos studied by Singh(1958)
but the author did not mention Lhe route of migravion of the
metacercarise .But| however Kulasiri and seneviratne ( 1950) om I

che basis of the lesions encountered in the liver amd because of

the locavion of the p.rasites in the liver parenchyma, portal ve
and bile duets of buffaloes,sugf-sted a 'ronsperitoneal{ abdominal
route of migration oithe metacercariase as in fasciola species
( shaw , 1932,5 humacher 1938, Morill and Shaw 1942,Frull and
Jackson, 1943« )

Durins the present investigaiion the ~ros: and

histo pathol gical lesions were suspestive that the route of
dizsration of the metacercariae might be transperit neal (mpsds
(abdominal ) in goats like that of biuffaloes as evicenced by the

presence of haemoirthagic vracks made by the payasite duking €heir
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Sections of the goll bladder showed atrophy of the nuco 2

and its clghul r epithelium for the most part
A

DE'GE-' )33!“

absente.

The general gross and histo pavhological changes

encountered in .Lhe present investigation was very much similar to

+h se described by Kulasiri and Semeviratne { 1956) in £auf
buffaloes.

It was arpreciated during the present investipgation
+hat in order to under stand the péthugenesis encountered in the
1iver , it was guite essential to have a knowledge of the route of
migration of the metacereariae . Thyough the 1life cycle of
~he parasite, Gigantocot le explanmuﬁ was studied by Singh(1958)
but the asuthor did not mention .he route of migraticn of ‘he
metacercariae .But| however Kulasiri and Seneviratne (71956) on
vhe basis of the leslions encouniered in the liver and because of
the locavion of the p rasitves in the liver parenchyma, portal veinw
and bile ducts of buffaloes,sugf-sted a "ransperitonecl{ abdominalf)

route of migration oithe metacercariae as in fasciola species
( shaw , 1932,5 -humacher 1938, Morill and Shaw 1942,¥rull and ||
Jackson, 1943« )

Durins the present investigation the sros: asnd l
histo pathol gical lesions were suzgestive that the route of

dirration of the metacercariae might be iransperitoneal (mbds ‘
(abdominal ) in goats like thut of biffaloes as evicenced by 3he‘

presence of haemorrhagic uiracks made by the payasite duking their

e
e
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nisration "nd their subsequent healihg and rerlacesnent by

fibr-us tissue. But during the histopatholigical axanination

+he preadult stape of the parasite was not encountered in the

paranchyma or the portal vein as described by Kulasiri and
Seneviratne ( 1956¢) in buiffaloes « The parasites might have

migrated to the bile duct o spend reaainder of ius life.

The pathological changes in the liver were alvgys

$
dominated by cwn}ant invelvment of the b;lo ducte

The hyper plasia of the mucus membrane, incrense in
the number of mucus secreting cells and m necrosis of lining
epithelimm of the common hile duct might be due to the irritation
caused by the suckers of the parasite. But hyper plastic changes
encountered in the portal bile ducts could not be attributed
due to the suckers o:;due to a mechanical irritation by the
parasite { B8ince the parasites do not possess any 8Spines on
their cuticle ) put mizht be due to the liveration of a diffusible

chemical irritant or irritantse 7The muscul r hypertro-hy in
the hepatie arterioles misht be due to hepatic hyper-tension
resulting from a diffusible chemicol 1 ritant =and or irrirants
s suggested by Kulasiri and Semeviratne ( 1956).The increase in
connective tissue of ‘he portal ares and momanlobular cirré?ia
is expected to be due to ‘dides-read bdlocking of the bile ducts

by the parasite.

One porasite w's also encountered in the gall

bladder, but the patholégical picture does not suggest ‘nfection
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at this site ond ix #x as it is considered that the parasite
might have migrated into the gall bladder after death of
the host when the sphingter muscle at the mouth of gall

blodder must have rmposst rel xed,

Hyp er plastic changes in the bile duct epithelium
simllar to those encountered in the present investigscion and
atvtributed to the liberation of Chemical irritant by the p-rasites
have be<n reported in fascioliasis( Dawes 1963 a) and Dicrocoe-
liacis (Dhar ond Singh 1963 )

0 e e s Ko e

———————————
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FASC IONIABIS,

I N ® R O DUCTON.,

Voluminous work have been carried out on different
aspects of Fascioliasis , but there is still a wide gap in
ur knowledge regarding the pathology of the de' ease, Dawes and
Hughes ( 1964) hove rightly nointed out " that the pathology of
faseioliasis is also a rather neglected subject about which
much more informétion will be req%?ed before a reliable assessment
can be made of the parts played by the parasite and hosixresre-
ctively”, Most of the work onpathology of the desesse have been
carried out in smail laboratory experimental animals and in
fact very liittle work have been carried out on pathogenicity

of Faseiola infection in poats.
REVIE: OF LITERATURE

Fascioliasis as a separate eniity was first reconsniged iy
Jean de Brie ( 1379), Since then this condition have been *
repo. ted from different parts of the 'orld, As fir as the author
is gware perhaps in no part of the world the domesticated

animals are free from the disease caused by Fasciolaspecies.

The enononic loss caused by this parasite has
been quite considerable. Thus according to 8en ( 1950) statistics
show that in Germmany in ' he year 1924 and 1925 there was
S0 seve. ¢ out breaek of Fascioliasis amongs: coivle, sheep and

goats that 18,000 cattle, 60,000 shecpxm and 2,500 goats were




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

_ =10 csonds

S R e e

were distroyed and also eaused the desth of 14,000 cavtle,

12,000 sheep and 1,200 goats. He observed similar incidence

in # Yugoslavia during the year 1926-~27 and during that period

62,000 cattle, 294804 sheep snd 0,141 goais died due tO

Fascioliasis. In ®¢ India the decease had be n reported for a

long time from Hydrabad, Almora, Assam and from other partSe

Verma ( 1954) , on the basis of faecal examination
of goats reported Fasciola 4nfection rom Sup=ul, Saharsa, anc
Purnea area of Pihar States. He reported that x 785 of goats
in Supaul, 71% in Saharsa and 50% of goatsé in Purnea were infec-
ted with faseioliasis, During his survey in determining the
prevalent species of Fasciola in those area,he found that
it was a new species of he F. indiea( Vemma , 1953) auite
distin uishable from F. hepatica amdx or F.:l zantica o

Lungn( 1959) repor.ed that before 1955
losses of sheep due to liver fluke infection were small in Rumani
but during the sussecuent rainy and winter secson there were acut
out breaks of infection in may areas. It was estimated thav
18% of s'ock were lost in 1956, Mirzaev ( 1959) reported that
on the ¢o'lective farm "Pobeda " 120 sheep vere lost due to
faseioliasis in 1956 and 135 in 1957. Sarwar( 1960) during
survey of the helminths of sheep mnd goats carried out in
Eharan, Chagai and Kalat repor ed that inm Kalaet ( which includes

dhalawan and Sarawan } liver fluke infection in Sarawan is

due vo F . hepatiea but in Jhalawan it is caused by Fegigentica

Bl
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Bhatia (1960) roporﬁad about the liver affections with
necies of flukes p rasitiging Indian sheep. Popov and Kalatina

three

(1962) reported the incidence of Fasciola in 1,197 of 3,483
sheep in Eentral Gancasus. Balasinzham, (1962) reported the

incidence of Faseiola gigantica in local.y bred pgoats as
k
2.25k which has increased margdly in part Iirom years in

Singapore island.

Regarding the patholigical features of fasecicliasis
Lutz{ 1893) was first to initiate work on exverimental fasciolliasi~-
-8, He fed encysted metacercawiae of Fasciola pigantica t o goais
uvineapigs, rabbite and a rat. During the experiment he believed
that theyoung forms of the p r:esites were carried passively to
¥t the liver by vay of hepatic portal system, +his idea was
supported by other workeers notably Railliet et gl ( 1913),
Compes { 1923) , Noller ( 1925}, Noller and Schamid { 1928) ,
Mareck ( 1927) Bugge ( 1935) and others,

Sinitsim ( 19714) observed a large number of flukes
creeping over the viscera of the abdominal cavity and vhen

encering the livereShirai( 1927) fed encysted mesacercirise o

ruineapipgs and recovered flukes from the bile ducts. Shaw ( 1932)
observed that the route of migration of young flukes in the
finel host was by way of the peritoneal cavity from 'he
intestine to the liver. Stewart ( 1934) observed during an

out breaek of acute liver rot in sheep accompanied by suddenx

death which on rost -m-rtem revealed that the capsule was

studded with darker areas, me suring about 3 m.m, across
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.hich vere the vpoints of entry of the cercariae, fe also

found large number of flukes in the jiver. Sivitil ( 1934)

discribed pauholor;ical changes in liver infegcred with I

Faseiola hepatica « He found that in majority of cases the

bile ducts of he left lobe only showed lesiohs . He also
nbrane

déscribed that ear.y stages of infection the mucus ne
of the bile ducts were Swollen their lumina whkre enlarged and
walls were infilverated with ce.lular elements especially
with leucocytes. In later stages there w=8 hypertrophy of
fibrous tissue accompanied by regressive and d gtrophic
changes with freocuent caleificntion of ¥k the walls of Lhe
bile duct. Bugge ( 1935) reported that in early days it
was believed that the y ung flukes made their way to the
1iver via the bile duct, later on 1t was held that they
act ively penetarated the wall of the intestine, raversed
the abdominsl cavity and pierced the capsule of the liver
but durinz his observation the author showed that they
gexakky genera 1y make thelr way Lo the liver via the
nostal circulation. Lavier gy 21 ( 1938) observed carcinomatoyf
lesions associasted with Fasciola dn Disrocoelium infection
of iLhe sheep an& concluded that Dicrocoelium re more like
to have been cancer produecing than the !'aéiiala s Morill and
Shaw { 1942) discribed ineattle the presence of foecal

T —
————

subcapaular lesions in the liver due to fasciollasis nnd

suggested that young flukes reached the liver by penctdgrate
ing through the capsule and parenchymae. Krull amd Jackson(1943

e
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fed mice and guineapipgs with Pasciola eysts snd recovered

£ ukes from the abdominal cavity and liver. Flukes thus
recovered were readministered into abdominal and pleural
cavity of sheep, rabbits and yux guineapigs « the authors
suggested that the guineapigs were unsatisfacuory hosis
because the £ ukes could not get mature in them. Their
experiment also established that when fluke. were :ransfered
to pleural cavity of rabbirs they night enter the lungs or
peneterate the diaphragm into the abdominal cavity and

enter the liver.

Bonciu gt al (1954) observed three main types of
histopatholégical changes in the liver of guineapigs which
died of Fasciola infection (i) enlargement of the liliver
with degenerative, necrotic lesions and fatty degeneration
{ii) hyper-plasia and sclerosis of connective tissue nd
lastly (4i4i) a smalli liver with hyper-plasia of the
connective tissue. In additiun they also observed chranie
cholangits, pericholangitis and hyper plasia of bluod,
dymph and bile vessels,

Sogoyan ( 1955) described im the patholigical
ch nges in liver of sheep experimentally infected with
Fdeiola gigantica . He found that nearly all the flukes
migrated to the liver via the bood stream and only smail
nubmersf of ‘hem nixrxxx sctively peneterated the
intestinal wall and entered the abdominal cavity. He also
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deseribed that in acuie cases the migrating fluke caused

with destmuction of liver cells and
ukes hove

traumatie hepatitis
hasmorrhage where as in chronic cases when the fl
peneterated the bile aucts, prolifersticn of fibr-ualtissue
and slight regeneration of the liver parenchyma wiS
observed. Sozoyan { 1956) déseribed the comparison of the
pathologiesl changes in shcep caused by Fasciola hepstica

and Fasciola gipantica - He observed that the damage caused

by the 13€§r species were much more than the former species,
Lapage { 1956) - described thet after inrestion of the
metacercariae the cercarise scape: from the ¢yst into the
duodenum and peneterate into the deodenal wall. Some of the
flukes after peneteration reach the liver via the blood
stream or by crawiing up the bile duct but most of them
migrate to the liver via the peritcmeal cavity after
penete¢rating the investinal wall, Then the parasites énter

the liver by penetrating the capsules, After enteringxxinto

‘the liver parenchyma they 5r6w anag wander for about a month

and then -eache: the bile duct.

The young flukes while wandering in the.
liver parenchyma déstroy the laﬁér leavins haemorrhagic
tracks ,when they reach the bile duct they irritate biliury
mucosa by their cuticular spines and 1leads to chronie
cholangzitis and cirrhosis, Urquhart ( 1956) studied the
grogs and histo- pathology of experimental fascioliasis in

_f«bhits. Grossly on the surface of the l&ver there were
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were cresm coloured or rink lesions meas ring l-2m.ms in
dismever or as stireaks up to 10 me.m. in length and about 2 mem.
wide, Miseroscopica ly it was shwn that thosSe a:eas were
neerotic rracus caused by the migration of the fiuke in the
liver parenchyma. ‘he spaces left uy the fluke were filled with
cell debris, meutrophils, lymphocy es and red corpuscles,

The colun of liver cells adjacent to the traet vere atrophied,
the nuclel were pyknotic X and the sinusoides in his area
vere distended with large mon: nuclear ca.tlg, lymphocytes nnd
granulocytes of vhich mono nuclear ceils predoninated . The

bile ducts were freqguently d:éaged by the parasites,Rupture of
the bile duct. During migrating period particularly in older
infe:tation in-farcts were commonly ovserve# . Cvjetanovic

et al ( 1958) deseribed the patholigical changes in the liver

in Ingfctious necrotic hepatitic activated by fluke infem;ign
in sheeps PoB8t morivem findings included congesSticn anc yello: ish
grey di coslourstion of liver with fluke migration tracks cleare
ly wisible, and Cl, oedimatiens was regarded as the prim ry
cause of death, Gaver and Marlajlic { 1959) desecribed a

case of carcinoma from bovine in association withFaséiolso -
hepatica eirrhosis but it was not confimed that whether
carcinoma vas due to heavy fluke infection or to some other

factor,

Dawes { 196le) stated vhat the young fiukes

‘are tissue feoeders nd Sinclair ( 1962) confimmed the

findings of Daves . Gresham and Jenmings ( 1962) observed that

in early suages of Fasciolizsis there were haemorrharic

o
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t:acks through out the liver suriace anfl focal arcas of
fibrinous pewitonitis resulting f{rom vhe migrating flukes.

They alsc observed a chronic cho.angicds and occulusion of

sma.ler bile ducts,

Eatiyar and Tewari ( 1962) described the pathologi-
cal changes in acute fascioliasis amongst sheep in Kwaaon hills.

They observed on Post- mortem examination tha. the liver w &

ennrested, enkarged haemorrhagic and friable and showed
numer-us punctures on the pemitoneal coverings through which
the flukes ( Fascio;‘q miga nti-ca) were protnruding out,

Some of the livers usually contained numercus cavities

filled with dirty fluid and young flukes. On hictopatholisal
examination the secticn of liver showed areas of haemorrhages
corresponding tu the tracts made by che migrating flukes

wit marked parenchymatous cell destruction and leucocytic

in-filveration, rarasites surrcunded by haemorrhagic exuda es

ere also present., In later stage: there werc varying amount I
of fibrasstissue dstributed around one or more lobtules of

liver tissue rartiecularly in nei~hbour hood of bile ducts,

Osvorne ( 1962) described the pathology of
Fasecinliasis and black ddsease in sheep in New England He
observed on autorsy that most cases were characterised by
anaenia and emaelation and liver damage with flukes ,
consisted of diffuse fibrosis and haemorrhage involving the

whole organ. Bleeding nits were commonly present in the

e
e ———
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cansule with portionc of immature flukes protruding e in

many case- caseous lesionc vere present whichvere ' i

not encansulated and were no swrounded by any morked

cone of reaction. the author also described thaet in
infectious necrotie hepatitis the liver showed necrotic
lesions with xx their surrounding zone of reaction nd

the 8light haemorrhagic lesions produced byvery small
flukes in small numbers. Dawes ( 1963 a, bf) observed that
during early stages of infection in mice with Fasci 318 -
henatiea the youns flukes feed e clusively on hepatic cells
which h~s been broken down by oral sucker -nd pharynx into
a homopgenate containingz Kupffer cells, invading leucocytes
and so e erythrey.es , He further descr.bed th:t adult

f'ukes in the bile duck of vertéberate hosts sustain the

tissue feeding habbit. “hem imnature flukes are invading

the liver parenchyma the bliiary epithelium show hyperplasia\\l
and the under lying connecitive tissue show fibrosis.The author
conciuded that the flukes enter the bile duct when con: inued
feeding on hepatic cells ‘ould greatly endanger the life of the
host and due to inflzmatory reaction the flukes are

provided there ith a"Basture® of tissue on which vo feed,

Smith and Jones { 1968) descr bed hat

infective metacercarise of F. hapatics  upon ingestion by
a definitive host penetrate the intestinal wsdl snd

migrate to the liver parench ma via the peritoneal caviiy .
After migrating into the liver parenchyma the fluke
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enter the bile duct wheyeit spends its adult 1life,The
parasites in the bile duct 4irritate ‘he mucosa nndt? result
the biliary epithielium 48 stimulsted to excessive growth

in rlaces and 3 orroded in others, They further desecribed
that the walls of the bile duets become sreatly thickend from
fibrous proliferations The fibrosis around the bile ducts
exiends d-ep into the hepatic lobules producing severe

perilobular fibrosis,

Thof;e { 1965 during his studies on the
pathology of experimental fascioliasis in the albino rats
surrested that there was transperitoneal infee i n of the
liver and di cussed the gross and histopatholigieal changes in

the liver,

RESULTS

Srosa Patholosy:-

The capsu.e was thickened.The liver w:.s
congesteds The surface of the liver was studded with dark
haemorrhagic spots probably indicating the enurance of the
fluke into the poranchyma ( Fig. 9) « When these dark snots
were foilowed into the parenchyma numer-us immature flvkes, ¥
bathed in turbid Klood tinged fluid eonﬁgning tissue debris
were seen. In one case the liver was very tough ani friable .,
The eapsule was thick, white ani glistening,The sur

face of the

liver sho ed irregular depre:sions and elevag;ggg_indiganing_____
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10). The gall bladder wes distended with thick

“phen a deep incision was
o and tracks

atrophy ( Fipe

bile eontaini g tissue debris .

the liver , numerous haemorrhagic SO

riven into
11). In one case a big

eontaining flukes were seen ( Fige
ed by a thick fibrous tissue capsule was

blaod clot gurround
ts with their thick walls containe

seen., lhe distended bile due
11,12). When the bile duct

ing liver .f.‘m.Es were seen ( Fig.

vwas opened blood vinged fluid containing ti
were studded with

ssue debris ocozed

out. The iiver parenchyma at places

yellowish brown pigmeniSe.

Histo Pathologyi=

The capsular thickening was composed of a
astic layer. Scveral

laminated collagenous memb:ane and fibrobl

haemorrhagic trocts and spots of different sizes were seen

L
( Fige 13). Within the haemorrhagic tract sections of para its
surrounded by haemorrhagic exudate consisting of leucocytes

erythrocytes ond degeneratcd hepatic cells werc seen (Fisedd).

"1'!10 leucocyre consisted of neutrophils, momonuclear cells and

occasional eosinophils ((Fig.l5) . The hepatic cells in the
imnediate vicinity of the haemorrhagic tract were deeply ‘
stainedx and showed necrotic changes with leucocytic
infilteration comprising neuntrcphils, Qosinophils and

|

mononuelear cells, The haemorrhapic traet which were left

by the parasites were “urrounded by moderate amount of

fibrous connec: ive tissue indicating start of healing(Fig.l3)

e
—— e
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Hepatic cells in the imnediate vicinity were showing atrophys
0Older haemorrhagic :traet. appeared as sc-r infilterated with
mononuclear cells, At places Bcaré fused with each other and
with the rortal area givin: the picture of irregular fibrosis
(Fig. 16). The scars uere stuﬁned't-iit.h. yellowish brown
haemosiderin rranules which were identified by Prussian Blue

Reaction as blue pgr nules. The liver showed monolsbular

cirrhosis with newly fosmed bilé du ts in the portal area(Fig.l7

In fev cases extensive coagulative necrosis ani caseation
necrosis werc seen. The area was infilterated with leucocytes
containing mostly mneutrorhils and few mononuclear cells(Fig.l8)
In one case a blood clot surrounded by thick fibrous cissﬁe
capsule w:s seen. The hepatic cells in the immediate viecinity
was showing atrophy. In the portal area the wall of the hepa'ic
arterioles were thickened due to medial hypertrophy. The
mueus membrane of the bile duct was showing hypernlastic and
h;rpartf-cptziﬁ changes,There were 2 in reasedmu nunber of
macus secreting glands, The biliary mucosa w's showing
papilla 1like projection due to proliferative change: the
tips of which were showing necrosis mnd desauamation. .The

mucus membrane was infilterated with leucocytes comprising

mostly monuwnuclear cells, the outer most layer of vhich

bowed proliferation ef fibrous & tissue ( Fig. 19). ihe lumen
of the bile duct revealed matureflukes inside it, In one

case the lumen of the bile duct contained eggs of the

Fasciola ( Fig. 20).

—_
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DISCUSSION

The gross and histo pathological changes in the liver of
roat.s particularly the presence of haemorrh gie spots on i
the surface of the livem leading to haemo:rhuglec t¥icis were
auite akin with the observations made by the previous authors i
in sheep notably Sogoyan ( 1955), Osbo:ne ( 1962) and
Katiyar and Tevary ( 1962) and in goats by Suglura { 1954). "

Similar types of lesions vere observed in smail
experimental laboratory snimals by $haw ( 1932) Schumachar(193€]
Morill and Shaw ( 1942) ,Dawes(1961a) , Thorne ( 1965) and

many others,

As desecribed by previcus authors namely
Urquhart { 1956), Dawes ( 1961 b}, Tayjor { 1964) and Thorpe
( 1965) the cel ular content of the track comprised of- I
large numberof Red Blood corpuscies , degenerated hepatie
cells, neutpophils, mononuclear cells and occasional eosinorhils,
But the multimuclear gi nt ceils on the border of il tracks

d€scribed by those autho:rs in aduitiom were not observed during 1

of lesions were suggestive of transperitoneal migration of A

the present investigation,
During the present inwestigation such tynes
parasite and this was in complete agreement with the obsemat;ioneh

made by the pr vious authors in small laboratory animals
mtably Shaw ( 1932), Schumachar ( 1938) » Morili and Shaw(1942),

ztinet |
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Dawes { 1961a) , Thorpe { 1965) and many others.

ihe hepatic cells bordering the periphery of the
tracks occasionally showed an increased staining affinivy
to h emotoxyline, Dawes ( 1961 b) postulated that this
peculiar staining charscter might be due to the alterations
in the cytopla:m probably enzyaes of the cells, from the
materials derived from the caeca of the parasites during

defecation,

It is well known tha t reparir of any damage to the
hepatie parenchyma is brought about by a process of regeneration
from the existing hepatic cells in its neighbourhood , In the
present investigation nonm of the tracks manifested any
regenerative activity in neighbouring hepatic cells but the
repair was brought about by a procecs of substitution by
connective vissue elements. Therefore it can be postiulated
that scme factors or factors are at play which has
inhibived the regenerative canacity of the hepatic cells ami
at the same time a lowed the connective tissue elements to
vroliferate, It is a knoun fact We t retardation of regemeration
of hep~tic cclls are brought abrut by interference with
hepatic cireulation by partial obstruction of vein and
retention of the bile. In the present investigation increase
in the periportal ecnnective tissue, thickening of the
hepa ie arterioles leading to reduction of the lumen snd
partial obstruction to the flow of bile by the pa:nsites
noticed may be incriminsted as possible factors which has

= ]
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inhibited the regeneration of the hepatic cells. lowever

this aspect needs further exper mental elucidation.

Extensive coagulative pnecrosis in two of the

specimens are in close agreement with the 1
désesse =nd Infectious nmecrotic hepatiuis described by
Cvjetamovic et al ( 1958), Lapage ( 1965), Osborne { 1962)
and Hunnels gt al ( 1965) in l.abs, but during ihe present -

investigation in k non of the Lwo Specimens clostridial

esions of black

organisme ( which might be fev in number and escaped detection

under the microscope ) could be seen in the sectlons.

The coarulative necrosis might also be due to
prolonged action of some chemical substance or substances
liberated by the flukes. Hovever this aspect needs further

expepimental elucidation,

Lavier et al ( 1938) reported occurrence of
e reinoma in association with fasciola and Dierocoelium
in festation of the liver in a sheep. Gavem and Ma.s-lag':lic (1959)
also reported occurrence of Carcinoma in ecattle in association
with fascloliasis , But in present studies only hyperplastie
epithelium of the bile duct showing no neoplastic tendencies

vere obs rved.

The vreeulsr changes encountered inxthe
present studies consisted of hypertrophy of the arterial wall

situated in portal tracB. These changes and hyperplastic

changes encountered in the bile duct, increase in periductal

————
——————
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inhibited the regcneration of the hepatic cells. However

this aspect needs fuirther exper montal elucidat ion.

Extensive coagulative necroois in two of the
specimens are in close agreement with the lesions of black
désesse »nd Infectious mecrotic hepatitis described by
Cvjetanovic et al ( 1958), Lapage ( 1965), Osborne ( 1962)
and HRunnels gt al ( 1965) in l:mbs, but during ihe present -
investigation in k non of the iwo Specimens clostridial
organisms ( which might be fev in number and escaped detection

under the microscope ) could be seen in the sections.

The coarulative neerosis micht also be due to
prolonged action of some chemical substance or substances
liberated by the flukes, Hovever this aspect needs further

expepimental elucidation.

Lavier et al ( 1938) reported occurrence of
cireinoma in associntion with fasciola and Dierocoelium

in festation of the liver in a sheep. Gaves and Har-’la!i-,lic (1959)

also reported occurrence of Carcinoma in cattle in assceiation
with fascioliasis ., But in present studies only hyperplustie
epivhelium of the bile duct showing no neoplastie tendencies

vere obs rved.

The vrsculsr changes encountered inxthe
present studies consisted of hypertrophy of the arterial wall
situated in portal track. These changes and hyperplastic
changgs encountered in the bile duct, increase in periductal

—
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conneetive tissue and the increase in the connect ive tissue
in the rort=1 areas leading to momolubul r cir.hosis might
be due to # diffusibie chemical irritant or irritants
elaborated by the parasites. The changes encountered in the

vile duet and monolobular cirrhosis in the liver wmight also

be due to irritatisn of the nucosa by the cuticular spines

of the parasite.

Hyper-plasticé chang s in the bile duct epitheldum
similar to those encountered in the present investigatlon and
attributed to the liberacion of a possible chemcisl irritant
by the parasite have been reported in fascicliasis ( Suglurs,
1960, Dawes , 196ic ) « Whereas Lapage ( 1956 ) , Runnels et al
( 1965) and Jubb and Kennedy ( 1963) have reported that these
changes a®e due to constant irrivation by the cuticular spines

of the parasite,

Nara { 1959) has shown thet administration 1
of irritant substances like dimethyle .t‘omzﬁmide and Nishimoto
( 1959) has hsown that administration of Cadmium sulphate

are capable of induecing cirrhosis of liver,

In the opinion ofthe author the biliary

e —

changes and cirrhosis of the liver encountered in the present
investigation mizht be due to 'he constant irritation by
the cuticular spines of the parasites which is fu: ther

agrrevated by the liberation of possible chemical irritant mmsx
or irritants by the parasites,

e
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Lutg ( 1893), Bugge ( 1935) , Sogoy'n ( 1955) in
jes on fascioliasis posculaled =
Jdation.

cheir experimental stud
that the flukes often reached the 14iver via portaleire:

Put duringz the present investigation there were no evidence

of entry of the flukes in the portal vessels during their

migration in liver and this was in complete agreement with .
the observations made by Daves {( 1961 b). However this aspect

needs further experiental cluecidation.

FERRTRE ST GNP AT o1
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Lucz ( 1893), Bugze ( 1935) , Sogoy:n ( 1955) in

their experimental studies on fascioliasis pos-;,ulawd =_

that the flukes often reached the liver via portaleirculations

but during the present investigation there were no evidence

of entry of the flukes in the nortal vessels during their

migration in liver and this was in complete agreement with
the observations made by Daves ( 1961 b). However this asrect

needs further experi ental clucidation.
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YDATIDIOSIS IN LIVER

1 NTRODUCTION

Echinoeoccus granulosus , one of the smallest
tape worms is most comnonly found in small intestine of

dogs, fox and several wild carnivores. The immature stage

of this parasite is known as Bchinococcas or Hydatid cyst.The
intermediate hosts of this parasite are man, sheep, goat snd
alld domestic mammals, and gives rise to Lypical hydatid désease|
in the intemmediate hosts, The incidence of hyd .id disecse inhus
man in any country is closely relaved to the incidence of

the disease in domesticated animals. |

REVIEW OF LITERATURE

Sami ( 1938) reported that at D, Ghazikhan (x.'.;:akistanil
1% of sheep and pzoat suffered from hyd-tid disease. Maos-od (1944)
reported that at Lahore 60.,1% of catile and 88,8f of
buffaloes harb ured hydatid ¢ - t.Chhuttani and Chugh(1957) \
reported that at ratiala the incidence of hydatid disense was

2,6% amonsst sheep and goate Buljevie ond Sibalic ( 1958)

—

reported that in Pancevo ( Yugoolavia ) during 1948 to 1956
the incidence of hydatid diceise anongst sheep was 95b /

amon.t caitle 78.4% and amongst pi s 34.86. Verster { 1962) |
reported an average incidence of hydatids disease in south k

Africa as 1,798 amongst sheep and gont, 0.633 % amonest

catile. Thornton ( 1962) reported ineidence of hyd-tid dise

a8e
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amongst sheep in France= 0.03% , Italy -15=526 , Spain=28-40.6)

AMlperia 21.8 =996, Kenya =53%, Yuposlavia «35-72b
Turkey =45, Middle East haeb=bleld Australia-36/, Rewzealani-

36% , Arpentina 11b.

Sharma and Chitkara ( 1963 ) reported incidence
of Hydatid disease in Amritsar as 3,5+ amongst sheep and
poat of vhich 33.3% of animals harboured cysis in lungs
23% in liver and U43.6/® in lungs and livers

Pandgy( 1966) reported incidence of hycatid
disease in goats in the city of Patna as 6.5 of which

2.7 of goats showed liver affections.

The exact incidence of hydatid disesse in goais
in this country as a whole is not known. Previous workers
in Indis have not vorked out the incidence separately for

sheep and goats.

Though the incidence of hydatid disesse in
domesticated animals is high, it appears that very li :le
vor  have been done to detail the changes enc untered
in various organs affected by these cysis, especially in
goats, Yamashita gt g ( 1956) have given an account of the
histpathological changes of hydatidiosis in 4 sheep
secrificed at diff.rent intervals after am exporimental
infection with the  ova of parnsites. Yomashita et gl ( 1956a)
have also ~iven an account of he histopatholosical hanges of

hvdatidiosis in two natural cases in sheep.

e

i P e =

e ————————
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Nosikx and Pustover ( 1959) have recorded
the patholégical re-ct ion ofthe host towards the cyst. In
those caces authors d@scribed that there was o fibrofilamentous
conneet ive tissue capsule around the cyst., vhere the reasction
was severe there wis anz accunulation of histiocyues around
the cyst. While the parasites showed ilhie formation of daughter
cysts. In very severe reaction the parasites were seen to

under go resorptive .changes.

Ahlumalia ( 1960)P studied the historathel@pical
changes encountered around the ecyst in rigs and reported
that around the cyst there were fibroblasts ~rranred in
perpendiculer fashion ,these fibres in “urn wer- surrounded
by mature co'lagenus fibrous tissue infilltera:ed by

macrophage:, lymrhncytes and eosinorhlls,

. Mortelli and Gabbanini ( 1959} d@scribed
histpathology of portal lympt node incattle snd sheep vith
heavy Lkehinococcus infestation. they discribed th:at portal
lymph nodes presented a chronic inflamatory process,
Characterised byd diifuse reviculo endotheliosis and fibr ais
)f the sinuses , i Plasma cell infilueration, hypernlasia
and hypertrophy of -mooth muscles, atrophy of the follicles

and hyaline degeration of connective tissue,

1

—_—

e
— e

Pandey ( 1966) studied the gross snd histo sathologe
ical chanmes encountered in the liver of poats infested .y

the cyst « He rerorted that the Cyst wall vw's composed of a thin




e -

e —————————————————————

inner nucleated germinal layer of embryonal cells , %?%ound- |
ine this there wss a thick outer laminated layer of fainily
stained hyaline connective tissue. In fertile cy:ts brood
capsules with scolices inside it, vere atvached t the i
germinal layer . ‘he cyst wall proper was surrounded vy an
outer capsule of den-e fibrous connective tissue formed as
a result of d€struction of liver cells and subsequent

replacement by fibroblasts., The chonges in the liver parenchyma

ne
were of degﬁ{ative and rroliferative nature, He also described

pericellular, mon>lobular and central eirrhosisx in the l

liver,

Sengupta ( 1966) studied the grosg: and histo=-
pathologieal changes in the liver of buffaloe infested with 1
thex cyst. He reported that in early stage the ¢y tic
structures from within acutwards revealed germinal layer
surrounded by thin cyst wall, These structures were surirounded
by comective tissue capsule arranged parellel to the
parasitic wall, At the Junction of the connectiive tissue
cansule and the hepatic parenchyma éhere were smail number

of mononuclear cells. The hepaiic ceils in the immediate

vieinity of the connective tissue cansule showed atrophy,

In advance stage germinal layer from alE the
cyst were absent, Parasitic cyst wall was either disorgani ed

or disarpeared where the parasitic cyst wall was present

B = —

it showed degemerative changes. These structures were seen

surrounded by a zone of epitheloid eells interspersed

—




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

with a few fiant cells of foreign body types.These areas in

turn wers surrounded by a connective tissue capsule infilteratéd

by a large number of small mononuclear cells.

RESULT

For the skke of convenlence the lesions of
hydatidiosis 1is deseribed according to the age of the cyst

and their tissue reaction ,under two headings vige
(1) Barly stage (ii) Advance stage
(‘) Early stage:

Groas Pa i L

The parenchyma was studded with eysts
varying in size and number . lhe siz varied from a marble
t5> tennis ball and number varied from one to numercus(Fig.21)
The wail of thecysis were hard and had a tendency o
collapse on presure. «hen cthe cys s were incised it mamifested
anE ampty cavity lined by a smooth membrane which could
be detached outs The cysts were fi led vith clear watery

fluid, A'1 the cysts rere of unilocular variety. The 1

parenchyma arpound the cyst showed cong stion. In case of
fertile cyst the smooth membrane wesx stuided with granular
structure vhich on microscopical examination proved to be
brood capsules,
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These areas in

with a few fiant cells of foreign body Lypes
jnfilteratéd

turn wers surrounded by a connective tissue capsule

by a large number of small mononuclear cells,

ARES UL
For the skke of convenience the lesions of

hydatidiosis is described according to the age of the cyst

and their tissue reaction ,under two headings vig.
(1) Barly stage (ii) Advance stage
(4) Barly stage:

The parenchyma was Studded with ecyois
varying in size and number . 1he sisc varied from a marble
to vennis ball and number varied from one to numerous(Fig.21)
The wail of thecysis were hard and had a tendency o
¢ollapse on presures «hen the cys s were :anisad it mafifested
ans ampty cavity lined by a smooth membrane which could
be detached out. The cysts were fi'led with clear watory
fluid, A1 the cysts rere of unilocular variety. The
parenchyma arpound the cyst showed cong-stion., In case of
fertile cyst the smooth membrane wesx studded with granular
structure vhich on microscopical examinatilon proved to be
brood capsules,

i
&

e —
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Microscopically the focus w8 characterised
by the cyst walland changes around it. The cyst wall was
composed of an inner single layered nucieated germinal layer
of embryonal cells, Smrrounding this layer there was a thick
outer concentrically 3laminated layer of faintly stained
hyaline connective tissue ( Fige 22) o In fertile cysts brood

ecansules with scolices inside it were attached to the

germinal layer (Fig. 22)The cyst well proper W as surrounded

by an outer dense fibrous connective tissue cansule fommed
as a result of destruction of liver cells and subsequent
replacement by fibroblasts. The capsule had an inner zone

of mature connectiive tissue fibres with fow nuclei and an

outer , more cellular gone of newly formed fibrolblasts., In
some of the specimens the comeciive tissue was showing
hyalinization, The arrangement of the & £ibrouiasts were
parellel to the cyst wall. At the junction of the hepatie

parenthyma and the fibrous tissue capsule there were

infilteration with mononuclear cells (Fig. 23). Islands

of hepatiec cells and newly fomed bile ducts were encountered

amidst the fibrous tissue capsule. The hepatie cells in the

immediate vicinity of the connective tissue capsule ‘showed
atrophy and thei: nucleus were showing pyknosis, kryarrhexis
and karyolysis 1nci1¢at1n;*. on set of necrosis . The

hepatic: cells fa:ther away showed degenerative and proliferatiye

changes, There were pericellul:r ana monolobular eirrhosis

e e i o e
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The architecture of hepat € cords we:e disturbed.The

'n - -
central vein were no more centrsl and A areas of heavy infect-

A
ion the hepatic cords looKed 1like island betwcen cysiic

structures. ’he portal arca 8s a whole showed proliferation
of fibroblasts and hod many newly formed bile duetss The

central vein and sinuscdis were engorged with blood.

(i1) Advance stage
Gross Patholo ¥y s=

Macroscopica’ly 'he cysts ere yellowish
rrey in colour and hard to feel. ''hen the cysts were
incised the content appeared clotted and in few cases the

¢vsts appeared to be filled up with cascaus material,

Histopathologyz=

Microscopically the erminal layer from
all the cysts z-.-ére absent, Parasitic eysts wall was either
disorgaonized or disappeared. Whe:e the parasitie eyst wall
was present it showed loss of its laminations(Fig. 26) .
The cystic content and its associated sipwetures apneared
as caseonecrotic mass taking an intense cosinorhilic Stain.
These structures were surrounded by a zone of mononuclear
cells interspersed with a few giant ® cell of foreirn body
type and oceaosional eosinophils ( Fig. 27) These arecas

in turn were surrounded by a thick connect.ive tissue c¢px

capsule infilferated by a large number of mononuclear cells,

e —
R e ——
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The architecture of hepat € cords ve-e disturbed,The

central vein were no more centrasl and famas of heavy infect=
ion the hepatic cords looKed 1like island betwecen cysiic
structures, ’he portal area as a vhole showed proliferation
of fibroblasts and hod many newly formed bile ducts. The

central vein and sinusodis were engorged with blood.

(i1) Advance siage
G!’_ng Pﬂ&h)jg N -

Macroscopica’ly 'he cysts 'ere yellowish
rrey in colour and hard to feel. "hen the cyosts were
incised the content appeared clotted and in few cases the

cvsts appeared to be filled up with caseous material,

Histopathology:-

Microscopically the erminal layer from
all the cysts nére absent. Parasitic ecysts wall was either
disorganized or disappeared. Whe.e the parasitie cyst wall
was present il showed loss of its lamimations(Fig. 26) .

The cystic coniwent and its associated stpuctures apneared
as caseonecrotic mass taking an intense cosinorhilie stain,
These structures were surrounded by a zone of mononuclear
cells interspersed with a few giant x ecell of foreirn body
type and occasional eosinophils ( Fig., 27) These areas

in turn were swrrounded by a thick conneetive tissue ¢px
capsule infilferated by a large number

| &

of mononuclenr cells,
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Isiends of hepatie cells and newly fomed bile ducie

were seen amidst the connective tissueEx capsule.

DISCUSSION

S Siaiian

In order to understand the developement of
the cysts and the tissue reaetion encountered in it, ic is
nece sary to have a knowledge of the life cyéle of the
parasite leading to the developement of the CysLs in various
organse In breif the gravid segment of the parasite
1. eghinococcus  is ingested by any susceptible host, 'he
hexacanth embryo passes through the intestinal wall ~nd
are carried to the liver by rortal vein. The larger emiryos
are arrested in the liver and the smaller onee pass through
the the liver cappilaries and reach the lunps, while those
embryos which succeed in passing the lung canpilaries ,
enter the systemic cireulation to reach the v'ri us ér-‘tans W
of the body.

~ Jubb and Kennedy ( 1963) have reported that sheep "F
is the only nommal intermediate host for T. echinococcus

and in cattle 90k of the cysis are steribes In the present

investigation 75% of the cysts vwere found fertile,

Yomashita et gl ( 1956) described neerosis of the hepatie
cells in the vicinity of the cysts. In <he pre-enc: investig=
ation the muclei of the hepatiec cells in the immediate vicinivy

ofthe cysts were showing pyknosis, karyorrhexis and

kamyolyf_’ie indicating necrosis and thecells were showing |
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re h ve described that the neerotic
regsure exerted by vhe Cyste But
t necrotie changed are @ither
es diffusing outside the

atrophy « The autho
changes are due to heavy p
it ¢on mot be ascertained th3
due to pressure or due to metabolit

cyst wall. However this aspect needs further experimental

elucidation.

Ahluwalia {( 1960) has reported h that

fibroblasts in the immediate vicinity of +he cyst wall are 3

arranged in perpendicular fashlon ,but durdng the present
investigation in non of the specimens sinilar arrangement

|l

of the fibr-blasts wvere encountereds

It has been reported that in number of

narasitic infections cosinophils are found around the parasite .

However in the present encuiry the predominating ce’ ls vere

mononuclears with occasional eosinorhils in early stage and
monomuclear cells intersversed with gian: cells with !
occasional eosinophils in advance stage., Mac Faulum (1962)
has reported that eosinophils appesr in situation where 1
antigen antivody reaction are taking place. In the
present inwvestigution .nly occasional eosinov_:i—zils were 1

encountiered, it could thus imply that the antibody

con:ents in the body have not reached sulficient concen eration

to elicit a reec:ion purely made up of eosinophils,

' Smidth and Jomes ( 1988) des ribed that
dense fibrous tissdecapsule with iittle cellular reaction
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sceured arround more mature ¢cyste In the pre-ent

encuiry such lesions uere only seen aryound the cyst in

early stage. This variation might be due to snecies susceptibili

-ty. J1he nuthors also described marked eosinonhildec
infilteration arround ' he cyst in early stages. But the during
the present investig:tion in goat liver, only occasional
eosimophils were encountered arxound the cyst wall in early
stage and advance stage. The predominating cells were

mononuclears.

During the present investigation marked periceliul
and monolobular cirrhosis were encoumtered in the specimens

having numerous cystS.

The parasitic cyst appear to release some
su stance after dath or durfng their disintogration which
may be responsible for the nature of celluler re-ction around
the cyst, In early stage only fibrous tiscue capsule
infilterated with mononuclear cells were present around the‘ [
cyst wadll and in advanece stages mononuclear cgells
interspersed with giant cell of foreign body type were

present around the cyst wall ., 1

Pericellular cirrhosis and monolobular
cirrhosis in the specimens having numersus cysts might be
attributed due vo heavy pressure exerted by the cysts amsx
Or mignt be due to certainmm substance diffusing from the

cyst acting as mild irritant to the liver tissue,

e ———
s
.




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

Thus the histological structure varied
according to the number, 5ge and stage: of development of
+he cysts, the histolorical appearance of the lesions during

the present investigation were highly suggestive of a

nroliferative inflamations

G LBERBBE
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GONGESTION

_;_NTROD;_LCTION

it is well knoun that the activity of the organ is

res-onsible for the blood supply to any organ or tissues.
A regulated ammount of blood sunply to varlous organs is
controlled by means of consiriction or the nila?ion of the
blood vessels. When there is any obstructi n on the vei;nous
side, it resulus in 1o nassive congestion of wvarious organs
due to diminiched out=flow of blood from those organs. Smith
nd Jones { 1968) , Runnels gt al ( 1965) have reported that
domestic animals frecuently suffer from passive congestion of

liver.

Gross pathology:e

The organs were dark red in col:aﬁr and when
the liver was cut large ocuanticvies of nurple coloured blood
ocozed out, On the surface of the liver there was fine sprinkle
ing of dark brown and grey i'eminisent of the outside of a
nutmegs Thus it gave a typical characier of "Nutmeg" liver,
The organs were enlurged of d.rk brown %lr.)ur and presented

a makxkes mottled appearance ( Fig. 28).

s
e
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Histopathologyi=

Geniral vein and sinuspoids surrounding them
were engor:;2d with blood., The hepatic cells were show.ng
various degrees of fatty changes.The hepatic cells were
showing atrophy ( Fig. 29). The nuceus of che hep vic cells
in the centrolobular régéon were showing karyorrhexis and
karyolysis, .Fibrous proliferation was also eric >unt.ered around

the central vein,

DISCUSSION,

Gaiger and Davies ( 1957), Smith and Joines (

(1963) Runnels amst ot gl ( 1965) have post: lated that chronic

veinous c¢onegestion of the liver results from stenoais of
incompetence of the miiral or :.riéus;" id wvalves of heart,

but in animals the ricuspid svencsis or in-suificiency is
more frecuent.They have also postulated that Chronic veinous
congestion of liver is also followed by pneumonis, emphysema
or interstial pneumonia which hinder the flow of the blood
from the right ven.ricle which.result.s into accumulation

of blood in the posterior vena- eava and its branches,

Runnes gt al have also postulated that myoecardial
failure, anomalies of the he~rt, constrictive lesions of tvhe

rericordium and epicardium are also possible cause of

chroniec veinous congestion,




In the present investigation ihe cause of

chronie veinous congestion encountered in the liver

could not be established,

e S R Y R

|
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TURUS _or JAUNDICE

INIRODUCTION

The term icterus or Jaundice is used to indicate the
staining of certain body fluids and tissues with bile pigments
48 o result of their presence in the circulation, The
pipeents are bilirubin and its oxidation product biliverdin,

REVIEW OF LITERATURE

Cordy and Gwan ( 1956] _studied the pathology
of massive liver necrosis in sheep., The authors observed
icterus in 50% of the cases, the liver was deep yellow to
yellowish brown in colour with red or reddish browm foei
which often coalesced. Mircroscopically the essential liver
lesion was necrosis.They postulated that nutritional deficier-
¢y may be the cause. Mores et al ( 1957) scudied vhe
pathology of experimental ovine leptospffosis and observed
leterus throughuut the body, Theypostulated that leptosnira
contain a heemolytic endotoxin or a substance which in the
presence of speeific antibody ami complement will lyse
erythrocyts in vivo and result into icterus .Bracevell ( 1958
rave a note on Jaundiee in housed Sheep « The author observed
enlargement of liver and the colour of the liver was yellow
ochre, Histologicaily he obéez-ved cenirilobular or diffuse

necrosis of the liver ¢ells, disto:tion of liver cells

colusns ami constriction of sinus . ids,

Smith and Jones(1958)

S
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have classified jaundice on the basis of eticlogy into I
three types (1) Haemolytie (ii) Toxic and (iii) Obstructive.

They have described that some haemolytiec toxin, bacteria
and certain blood prtogsea are responsible for haemolytic I
jaundic@, some hepatotoxie substance elther chemical or of
plant origin are responsible for toxic jaundic@ and some
sbstruction in the bile passages are responsible for obstructive
joundic@. They have also descrived th t in toxic jaundic the
the e:sential liver lesion is chiracverised by liver necrosis.
Hae Farlane et al ( 1959) studied ihe pathogenesis of facial
eczema in sheep and observed that there is an acute calangite
is which is succeded by occlusion of the bile duet by fibr us
t.ialauc.. This is followed by necrcsis and icterus. Tustin et al
( 196p) studied the pathology of bacterial icterus in sheep

and observed that there is generalised icterus and foeal
necrosis in liver, Gram negative bacteria was #solated ,
Khoteev ( 1960) studied the pathology of Lupin poisoning in
horse and sheep. He observed that in acute noisoning the

liver was yellow with red spots and in chronic poisoning the
liver was flabby,slightly enlarged s yellowish and oedematoms .
Shama (1961) studied the pathology of lantana toxicity w
in sheep and noted icverus, intense congestion of central
vein,disorganisatvion of structure of hepatic cords around the A
cen.xral vein and dissociation of hepatic cells, Denz =nd

Hanzer ( 1961) observed that HMyoporum lactum poisoning L

leads to 11@:‘ damage, icterus and photosensitivity .
l________ i
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Seawright ( 1963) studied on experimental
intoxieation of sheep with Lantana c¢amara and described
that the pathological findings in sheep that diled or were
ki led in moribund condition varied in accordance with

factors leading to death of the animale Where illness was
@f shorter ~uraiion ( =bout 12=-14 days ) the liver wos
found to be bile siained and gall bladder greatly distended
with pale green bile., Acute colangitis was occasionally
found. Yellow bile stained livers showed no significant
hiato;ogical change except accumulation of bile pignent,
Where the swe!ling of theliver wos suificlently rroionged
sporadic atro-hy and necresis of cen ral zonal pa:enchymal
cells was evident, Reddy ( 1964) studied on experimental
inroxication of sheep with Lantana camara and .iiscribed that
the liver w's enlarged ,swollen, conp;est;ed and icteric
and in some animals lobmlar markings of the liver was also
pfesam. Microseopically liver revealed -acu'.,e and subacute
toxic hepatitis x chsracterised by diffuse necrosis. In none

of the cases he observed accunulation of bule pigment in the ‘

livers

rAhsalyambv' et al ( 1965) siudied the pathology
of haemolytic Jjaundicein Karakul sheep. Thoy described tha:t ||
the liver showed megalocytosis, eosinophilic inclusions,
distrorhy and necrisis of liver ceils, proliieration of i

epithelium of bile duct with formation of new ducts,

—— |
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\Senf and Seffner ( 1965) studied the pathology
of Mercurialds annua poisoning in sheep and described that
the principal post=mortem findings vere de eneration of
liver and icterus. Jha and Iyer ( 1966) siudied the
pathology of photosensitisation causedvby experimental
phenothiazine intoxication in cattle and sheep and described
thau liver appeared paler than normal and in Someé was

wepp Yyellow in colour,

Kiesel and Alexander { 1966) studied the
elctropheretic pattern in adult sheep on a marnesium
deficient diet and described that six sheep developed icterus

and poste mortem examination revealed liver snd kidney
damage.

. -Pienaar et al ( 1966) observed eosinophilic
intranuclear inclusion in hepatocyies in enzootic jaundicein
sheep in 24.3% of cases examined, They also discussed the
possible nature and significance of the ineclusiion and,.
reached on a conclusion uhat they are probably of non
viral origin. They 2lso described that the lesions were
similar to chronic pyrrolizidine alkaloid roisoning and

chronie aflatoxicosis .

RESULT

Cross logy:e

The liver was enlirged ami was of dirty

e r—— -
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yellow colour. The liver was severely con ested :n
patehes., On incision congestion followed abouti=2 m.m. deoep

into the liver substance from ihe capsule, ihe lobular

mark.ngs -ere prominent.

Histopathology; =

Microscapically the hepatic cords were showing
disorganisation and hepatic cells were showing individual i=
gation which i8S an indication -of onset of necrosis(Smith and
Jones 1958) . The bile duet in the portal troct contained
small amount of exuddte containing few leucoeyies and
fibrin. The area in the vicinity of the capsule was
severely engorged with erythrocytes, Sections did not

reveal the presence of bile piguent.
DISCUSSION

During the present investigation disorpanisaiiocn
of hepatic cord structure and individualisation of hepatic
cells were noticed which is in close agreement with
the findings of Shamma { 1963) . :

In the present investigstion the type of
Jaundicecould not be established. Varicus etiological
factors have been incriminated by diff rens authors, buc during
*he present investigation the cause of icterus could not he

established which needs further experimental eluciiaztion

BEBHRPRE
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yellow colour. The liver was severely con ested .n |

patches. On incision congestion followed aboutie2 m.m. doep
into the liver substance from ihe capsule. The lobular

mark.ngs -ere prominent. i

Histopathologys=

Microscapically the hepatic cords were showing

disorganisation and hepatic cells were showing individual i=
zat.ion which i8 an indication .of onset of neerosis(Smith and
Jones 1958) . The bLile dueu in the portal troct centained
small amount of exuddte containing few leucoeyies and
fibrin, The area in the vicinity of the capsule was
severely engorged with erythrocytes., Sections did not

reveal the presence of bile piguent.
DISCUSSION |

During the present investigation disorpanisaiion
of heratic cord structure and individualisation of hepatic
cells were noticed which is in close agreement with 1
the findings of Shamma ( 1963) . :

In the present investigition the type of

Jaundicecould not be established, Varicus etislogieal

factors have been incriminated by diff rent authors, but during
‘he present investigation the cause of icterus could not be
established which needs further experimental eluciiation,
B
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NEGCROSIS

S

INIROQBUCTION

Local death of vissue within the living body

is known 18 necrosis, Liver is such an organ that it is

very' prone to necrosis especially due to toxins, As

deseribed in the introduction chapter liver detoxifies
circulating toxins and when the liver dc;e:s nat cope with,
death of the liver cells itakes place, According to & Smith and
Jonies { 1958) , from stand point of location, necrosis in
the liver may 'oke any one of the five forms;(1) Diffuse
necrosis(il) Focal necrosis (iii) Peripheral necrosis (iv)Midzo-
nal necrosis (v) Centrilobular necrosis ( vi) Parachnuiral

necrosis,

REVIEW OF LITERATURE

Stepkowsiti  and Woloszyn ( 1956) studied the !
pathology of Bradshot and on post-mortem examination they
found enlarrement, pallor, and fridbility of the liver 1
with small areas of necrosis , they recovered _C_;.oefiimatiens

o
froa theliver, Haris et al ( 1957) studied vhe pathology 1

of Senecio longilobus poisoning in sheep, mierascopic
examinations of liver revesled fat.y metamorphosis,necercsis

and fibrosis , Brock et al ( 1957) deccribed the pathology
of chlorinated naphthalene intuxicavion in sheep,

—_—
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The post -mortem findings vere necrosis :nd cirihosis of he

iiver. Watson and Hunter ( 1958) scudied the pathology
of Lesteria infection in lambs and described that > i
liver revealed multiple white necrutic focl uniformely
distribuved throughout the liver subsiance. Lesions voried I
from 1-7 mem. in diameter, Baxter ( 1959) observed the
histopathology of aldrin poisoing in lambs and described
that the liver lesion w = of an acute toxie henatitis in
which a well marke central necrosis had under gone repair
by repeneration of liver cellsz and to a minor deg.ee by
renlacemcnt with fibrous tissue. Cuesada et al ( 196p) gave
an account of ne rotic hepatitis caused by Fusiformis

necrophorus in lambs a ed 15=-20 days. Huah(l960) studied

vhe pathology of carbon teiraciiloride poisoning of ewes on

low seienium diet. They described that the charactarstic

lesion w's hepstie cenirilobular haemorrhagic necrosis, |

Gallaghar :11962) siudied the effect of drenching iLechnioue

on roisoning of sheep with carbon tetrachloride and described
that those :illed by admiﬁ%trntion of the mixiure shoued

severe congestion and diffuse haemorrhagic centridobular

necrosis of the liver. Nagy ( 1963) studied the p .thology u

of Pasteurella pseudotuberculosis infeciion in shéep and

described - that post martem examination revealed numersus ‘

necrotie foci in the subs: ance of the liv r, kidney, spleen

and lungs. Histologically they consisied necrotic material

surrounded by cellular infilveration and bacteria, Setchell

_ffd Little Johnes ( 1963) described the liver histopathology
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of sheep with anthelmintic dose of carbon ie rachloride,

The liver sections examined showed in most caces eiviher
e X

centrilobular necrosis, fatty dege;at.:l.on, cloudy swelling I

or no abnormality « Jubb and Kennedy ( 1963) described the

pathology of massive hepatic necrosis in sheep and reported
that it is orobably nutritional but it was nou confirmmed,
They furcher reported that it is freouently a: sociated

with pastures in which birdsfoot trefoil ( Lotus tenuis)

is abundant ., Ferpang et al ( 1964) =tudied r,hé path:logy
of feeding experiments with meal produced frum herring
preserved with sodium niirite and formaline., They described
that acute cases were choracterised by extensive Jliver
necrosis, mainly centrilobular, In éhr.:;nic ca=es, the main
findings were a non portal fibrosis with obliterating

changes inthe central and sublobular vein,

-

Gross pathology:=

*he liver w s pale in patches, In one of :he
specimen there was an irregular area of caseation mmerosis . 1

The area ar und the caseation was severely congested. On

incision the area of caseation followed deep into the
liver substance,

Histo logys=

Mieroscopically there wore areas of diffuse
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of sheep with anthelmintic dose of carbon ie rachloride,
The liver sections examined showed in most cases either
centrilobular necrosis, factty dege:x%at.ion, cloudy swelling
or no abnormality « Jubb and Kennedy ( 1963) described the
pathology of massive hepatic necrosis in sheep and reported
that it is probably nutritional but it was nou confirmed,
They further reported that it is freocuently a sociated
with pastures in which birdsfoot trefoil ( Lotus tenuis)
is abundant . Ferrang et al ( 1964) =tudied f,hé path:logy
of feeding experiments with meal produced {rum herring
preserved with sodium niitrite and formaline., They described
that acute cases were choracterised by extensive liver
necrosis, mainly centrilcbular, In chronic cases, the main
findings were a non portal fibrosis with obliterating

changes inthe ceniral ami sublobular vein.

e 5 .8 U 1 %
Gross pathology:-

‘he liver w s pale in patches, In one of :he
specimen there was an irregular area of caseation nBerosis .
The area ar und the caseation was severely congested. On
incision the area of caseation followed deep into the
liver substance.

Histopathology:=~

Microscopically there vare areas of diffuse

H

e
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coagulative necrosis o The celiular architecture was I
present vhere as the cellular det:ils were absent. AL the
junction of the nommal tissue and necrosed tissue there ve: i
infilteration with leucocyres comprising neut.nphil}s:md
mononuclear ceils ( Fige. 30) « The specimen showing

caseation mieroscoricslly revealed homogenous area taking

an intense eosinophilic stain, Neither cellular architecture

nor the cellular details were present, giving the appearance
of easeous necrosis ( Fig. 31) « The area adjacent wo
casecus necerosds were showing eosrulative necrosis
surrounded by leucoeytes. The ~rea of necrosis was engorged
with erythroeytes, The lesions were suggestive of

haemorrhagic caseonecrotic hepaiitis,

Various etiological factors have been
ineriminated by various suthors in causation of the hepatie
necrosis, Runnels gt al { 1965) have renorved that variety

of baecteria, pamsipes, chemical ani nlant roiscns are the

e

cause of heratic necrosis. In addition Jubb and Kennedy ( 1963)

have reported that probably nutrititional factors are also

responsible for necrosis but it vas uneconfirmed. In the

present investigition no bacieria or parasites were suen
on microseepicaiy e xamination. The necrcsis may be due
o someé chemical or plant poisons om bacieria which might

bk=9s have be:n iew in number and escaped detection under

@ieroscope.
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ABCESS in LIVER
NTRODUCTION. !

Avcess formation is an important entity under i
sur-rurative inflasation of tissues, Abcess formation is
one of the defence maochanisum, Hepatic abeesses are encounie

ored in a'mest all domesticated animals,

Dickinson ( 1962} observed hepstic abcesses
in ealf. The liver welighed 12.5 lbs, amd was stuided with
raised nodules having purulent cen pe. Corynebacterium
pyogenes was isolated from those lesions. Newsom ( 1938)
reported the occurrence of the liver abcess and poinced oun
shat 't.ha liver abce-s in cattle of @olorado ..as maiily due to
the feeding of beef bym~productsz to these animcls. Smith- |
{ 1944) rointed out that rumen ulcers are a s urce of
abcess formation in the liver, which was sur orted by
Jensen et al ( 1953;)"'- Latier workers observed that heratice
B abcess was more camion 1n}c1tt1e with lesions in the
rusen. They also isolated F.necrovhorfus organisms 'rom the

anterior ventral sac of rumen. J ncen gt 3l ( 1947) Henonsiroe

ted liver sbecess in cattle after experimental feeding of

ca' tle on rich concenterate diet with low fibre conLent,
Kobinson ( 1951) reported the natu:al occui rence of liver
abcess in ca'tle, Experimentally they were unable Lo
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pus is produced by the destruetion and leauifaction of tir

i S Ui
]

reproduce liver abcess or any type of liver damage afver

d:astic change in the feed and even sfter oral feeding
and intr-veinous inoculntion of culture of F.neciuvphoTUBK . ||

sJensen et al (195k) experimentally
produced abce:s in 33 caitle after inoculsiion of
Fs necrophorus in the portal system. They found on autopsy
that after a day of inocul tion the abcess were encountered
in the liver parenchysma. They found that upto 6th day of
of inoculation the Jesions were characterised by coagulative
necrosis with leucoeyuie insilieration and colonies of
bacteris were seen. At the periphery of the lesions ' here
were few neutrcphils . The srea surrounding the lesions
showed pyknotic and chromatolytic muclel ‘o=-gether with
asccumulation of mononuclesr cells in the :inusoids, |
After 8 =10 days the chief lesions were ccagulati e
nec;osis, formation of pus and encapsulation. In the cenire
of the lesions there were gkt polymorphs and macrophages .
The encapsulation was noticed to comence from the 6th day
of 4inoculation, ‘he inner layer of capsule consisted of
ismature fibroblasts, ceapillaries with an abundance of

lymphocytes , macrophages and plasma cells with a few
relymorphs o the outer layer was in direet contact with the
pa.enbhyma . lieplacement oi abecesses by fibruus vissue scar
was at stage  varying from 45-180 days after inceculation,

|

Gaiger snd Davies ( 1957) deseribed that

‘aue
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cells and exudation of lymph. They contain chiefily
neutrohils of which many are degenerated and necrot ic.

They may also contain organisms. They furnhér described that
they are surrounded by wall of granulation tissue, the
pyogenic nembrane,Kater et al ( 1962) described in a case
of speeific sup urative symovitis and pyszemia in lambs

that abcessces were always present in the livere. Rombolil
gg,gl ( 1963) descrived that liver abcesses are common in
calves and lambs with omphalophlebitis,

RESULT

Gross Pathologyie

there was yellowish white focus measuring about
%2 inch in diame:er on the surface, When it was incised a
caviny\containing‘case%ted mass was encountered into the
substance of the liver,
Histopathology:-

The lesion consisted of inspissated pus su:rounde
=ed by a fibrous vissue capsule,The inspissated pus consisted
of degenerated neutr phils and few round cells, together
with fused fibrin.The inner layer of connective tissue
capsule consisted of immature fibroblas s, abundance
of round cells, plasma cells and few neutrophils,The

outer layer of the connective tissue caééule was in direct

contaet with the parenchyma, In addition, the section also
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-wall of the bile duct was thickened, Prolife

revealed proliferation of n wly fomed bile ducts.%he
ration of fibrous

+issue around the bile ducts and infilteration of the portal

triads hy round cells were also evidenced,

Various etiologiecal facr,nré have b en incriminated
in the ecausation of the hepatic abcesses. Flynn( 1946)>
reported that the pyogenic abeesses in human being is
caused by Colon bacilli, .treptococei ana - rvaphylococci.
Hepatic abce-s s in cattle is caused by F, necrophorus ( Newsom
(1938} Jensen et 21(1954) Dickinson{1932 )'+ Neusom (1938) [
reporvted Coryygnevacte: ium pyogenes respons ible for |

hepatiec abcesses,

In the present investization although imolation
was not adopted, the sections stained by Gram's method
revealed Gram rositive, thin short rods morpholo;ically
indistincuishable from diphtheroids, which might be the

causative agent,

RO SRS WG
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this type of eosinophilic infilteration in liver of goats,

08 H PATITIS

R E S U LT

Cross Pathology:=-

The liver was congested. On the surface of the
l1iver there was a sreyish white focus messuring about

3-& Meifle in diameter,
His vatho ' -

The central vein and sirusoids were
engorged with erythroeytes. The cencral vein was dixlaved.
Hepatic cells were showing vacuolizstion and indvidualization,
The hepatic cells were showing various degrees 4f degeneraw-
tive changes and necrosis at plaees; Kupifer cells vere promi-
nent, In 2 portion of section there were = infilteration of
mononuclear leucocytes. The seétion also revealed heavy
infilterazion of essinophils, There were whorl formation
indicating tendency of giant cell fomation., In the area
of infilteration the hepatic cells were completely reploced by
eosinophilsx and at certain places only islanis of few

atroplifed and degemerated hepatic cells uere seen (Fige32,33)

BI5CUSS ION

Available literature does not describe about xis

|
|
|
|

——
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So this might be » case of eosinophilic hepatitis. However
mononuclear cell infilteration and tendency ol giont cellm

formation are indicative of chronic hepatitis,

Zendulka, { 1960) has described about
chronic interstisl ec;siﬂoph“ilic hepaticis in pigs due to
migrati n of Ase-ris 1l rvae. In the present investigation
the sross lesions were not suggestive of Ascaris larvae
dgration. More over cut section of larvae were also not
s-en in the s‘r':ction'.

However the etiology u[_ig:xl‘s type of
lesion could not be established, As such this aspect needs

further experimenial elucidation.

WP R RPN
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(UBERC E __NODULES

RE S U LT I'

Gross Patholofyt=

The liver wss congested. There were white
caseous nodules of mustard seed,sj.se scattered through out
the surface of the liver, On incision these nodules were

also present in the substance of the liver,

Histopathology:-

There were cenural necrosed area
surrounded by fibrous tissue containing different types of
leucocytves mainly round cells and occasional plasma cells
(Fig. 34) . At places there were areas of coagulative necrosis
surrounded by leucocytes. At one rlace the cenirzl vein was
immensly dilated and its wall was very thick, Portal
triads were showing infilteration of round cells which !
was slightly more than nomal . The portal triads were also

showing proliferation of newly fomed bile ducts. Hepatie

cells were showing various degrees of degenerative

changes . One of the specimeny was showing engor ement

of central vein and sinusoids with erythrocytes together

with dilavasion of the ceniral vein .
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DISCUSSION,

Available literature does not describe this type
of lesions. Moreover neither any bacteiria nor any parasite
could be found in the sections, As such the etlolopy for
this type of lesion could not be established, However

this aspect needs further experimental elucidation,

s 8 S a
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Fig. 15- Higher magnifieation of Fig.lh
showing cuticular srines of the
Faselola and different leucocytes
and erythroeytes present arcu nd

F the parasite « ( x 400 )

Fig. 16= Section of liver showing (1) healed wup
haemorrhagic tracts as scars infilterated
with leucoeytes (ii) andx irregular fiorosis

due to fusion of scars. { x 100)

—
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f
Fige 21= Liver showing Hydstid cysts,
_
]
Fige. 22= Section of liver showing brood
capsules containing scolices attached
to the germinal layer surrounded by
a thick outer concen.rically laminated |
conneciive tissue eapsule ( x 100)

£961 'SISTHL (I9A) "8 "W ALISUIAINA HOVOVI



Fige. 23= Section of liver shoving infilieration
with momonuclear cells at vhe junceion
~ of hepatic parenchyna and fibrous tissue
capsule of thez cyst. ( x 400}

- Pipe2l= Section of liver shouing pericoliular
cirrhosis in Aydatidiosis (x 100)
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Fige 27~ Section of liver showing infileration
with mononuclear cells interspersed with
. few piant cells around the cystic structure

in advance stage of Hydatidiosis ( x 900)

——

£961 ‘SISTHL (39A) 35 “4 ALISYIAINA HAVOYW

B

Fig, 28- Liver showing mottl:d appearance
and. severe congestion.
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Fige 34~ Section of Tubercle like nodule from

Fig.33~- Higher magnification of

—
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liver showing central area of mecrosis
‘surrounded by fibrous vissue capsule
. + ’

infilerated with leucocytes. ( x 100)
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CLASS IFICATION

According to Himsworth ( 1954) liver desensed are

classified as follows:=

p % Infilt,rati.on - (8) Intrinsic
{b) Extrinsic

2. Pa:enchymatous Hepatitis-(a) Acute (i) Zonal
(i1) Ma: sive,

{b) Subacute- Massive

{c) Chronic {i) Post necrstie
scarring(Chronic

(1i) diffuse hepatie
fibf‘dﬂiﬂo

3, Biliary lesions {a) Obstructive

{(b) Cholangio ~hepstitis,

Circulatory lesions (a) Absolute ischaemis

be
{b) Relavive ischaania

(a) Inflamatory
{b) Cysus

6. New rrowthsxx - (a) Primary
(b) Secondary,

massive hepatitis ‘
5. Focal lesions - ;

Smith and Jofnes ( 1958) have classified




————
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hepatitis as Infecticus hepatitis and Non infectious
hepatitis . Non Infectiocus hepatitis has been further

clnssified as Acuie toxic hepstitis and Chronic toxie

hepatitis,

In the present studies it is not possible
to clussify liver ddseases on the basis of etdology because
in many cuses the etiology chould not be established, as
such the liver dise:ses that have been encountered have

been classified on _he basis of pathologleal changes

as followsS:e

e Parenchvmatous hepatitis

(a) Acuie=0.274% of cases were showing changes of
Acute parenchymatous hepatitis. The lesions were characterised
by massive necrosis in ' hree cases, abcess lormation in one

case and individualization of hepatic cells accompanied by

igterus in threec casesS.

(b) Chronic := 6.409% of cases were showing
changes of chronie parenchymatous hepatitis characterised !

by haemorrhage, hyperaemia sexudative changed and proliferate

jon of fibrous cissue.

2. Riliary lesions:= 3226 -of cases were showing

biliary lesions characterised by hyperplasia of the
epitielial lining, proliferation of fibrous tissue, exudative




=05« —

e

changes Accompanied by necrosis and desouamatione

Je CMMQQS- 2.7% = of cases werc showing

¢irculatory lesions characterised by congestion.

During the present studies one unusual
case of FEosinophilic hepatitis characterised by necrotic
changes , various degenerative changes and macsive
eosinophilie infi.”l:éraz,ion and two unusual cases of tubercle
like nodules char-cterised by cen ral area of necrosis
Surrounded by fibrous tissue infilterated with lymphoid

cells were encountered.

57 S ER AR R ERAR
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In the present investigation the spec mens
“er:- ecollected from 24 goats showing & pathological condie
vion encountered, when 2,546 goats were surveyed and

examined for the incidence,

1a One case of Biliary Amphistomiasis was
recorded. Onm examination the parasite was idencified as
Sigantocotyle exnlanatum . Pathological leaions were
Sugpestive of tramsperitoneal root of migration of the
parasite. The lesions were characterised by haemo: rhagie
tracts, fibrosis,biliary hyperplasia in the liver s together
with fibrosis , hyperpl~ssia and other inflamatory changes

in ~he laygers bile duects,

2e 82 cases of Fiscioliasis was recorded, On

examination the parasiie was identified as Fasciols giganties,
Fathological lesioms were su: estiwe of transperitoncal

root of migracion of the psrasite, The lesions were
characterised by haem rrhagic tracts, fibrosis,biliary
hyperrlasia , mucus de “eneration ofxhktiwkk biliasry

enithe” 1mum,

80 cases of Hydatidiosis was recorded, In early

3.
stare the lesions were characterised by fibrosis, various

degenerative changes and necrosis, in advance stage

Il

—
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the lesions ver ch racterised by dégenernt.ion of parasitic

Cyst wall ,fibroais, presence of giant ¢clls sround the

Cy¥ySt wall.

La Congested livers were mostly seen in goaiS.
The lesions ere characterised by engorgement of central

vein »nd sinusoids with erythrocytes nccompanied by f-tty

changes =and mild fibrosis,

Se 3 cases of icterus was recorded and the le:ions

ere characterised by disorgsnization of hep-tic cords im
and individualizotion of hepatic cells which is an

indiestiyn of onset of necrosis,

6. iwo cases of coagulative necrosis and one case

of ¢ seous necrosis was also recorded.

Une case of hepatic abcess was recorded., Small

T
rods morpholdgicnlly indiskinguishable

chin Gram nostive
from <iphtheroids were seen in the section, which might

be the caunsative agent.

Oone case of Eosinophilic hepatitis characterised

fo
by mzsual secumulation of eosinophils toge her with

ymr;hoiﬁ cells was recorded,

i
Ge in two cases tubercle like nodules were e recorded , L
ihe lesion was characterised by centr:l necrosed srea {
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Surrounded by fibrous tissue infilterated with mononuclear

leucocytes ,

Liver disenses encountered have also been

classified on the basis of patholosical lesions,

2% e R '




.a-

i1 ¢z

£96) ‘SISTHL (39A) 35 *I| ALISHIAINN HOVOVW



MAGADH UNIVERSITY M. Sc, (Vet.) THESIS, 1967

shluvalia , S.S.( 1960)- Indien J. VeteScias 5 30,80 33

235- 239

Absalyamov, I.F.Daminov , ReAe

and EKh-chaturyan, YueS.( 1965)=-Veterinaria

Mﬂsc&}'ﬂ’ﬂ ] ( 1 ) 9
pp.ﬁﬁ-ég.

(Vet.Bull.,}é; Ho. !}%O)o
ki Glasnie, |

Buljevic ,S. and Sibalic , Se | 1958)=Veterinar:
12 (11),930=935

(Helminth,Abst, 293 120)

Boyd, @-{ 1947) ‘he pathology of internal discases. Lea and

Febiger 4th Ed. ppe 307.

Beacewell, CeDa{ 1958) — Vet.Recs, 70 ; 342-3hhe

eEagdones ,' .., ilac. Vicar, Re

Brock
and P pes LeS. 11957)- Amer. J. Vet. Res.,18;
625" 6304
Baxter, JoTa(1959)= do Comps Pathe©60; 165- 1Yl

Balastugies £{1962) - Ceylon Veterinary Jourmal, 10(1),10-29
(Helminthe Abste,32 ; No. 65. )




— e XE) o S —

Boneiu, C.,Pop, A., Heitmanek, C.,

> Rasmev:ta,C.,Lesciusky, S, and
Margineanu, A.(1954)= Studii ai cercetari de Luframicrobioclogie

Bucharest, 5.3 505-51kb.
{Helminth, Abst.,23: 366)

L
&

sugge, Gs (1935)= Berl. Tierarstl, Wochre, 33 ; 65-08

(VeteBull,5: 728)

Bhatia, BeB.( 1960)= Indian Journal of Helminthology,12(2),
Th=79.

chhut»ta-rli’ F.N. and Ch‘-l{;l'l' K.So ( 1957)-‘ Jde ABSC,e PhyS.India,
" _5; 259-262. |

(Cited by Pandey ( 19606) L

Culling , C.F.A. ( 1957) Hanubook of Histoepathological
technique. Buttervorth and Company;

London, g

MAGADH UNIVERSITY M. Sc, (Vet.) THESIS, 1967

'elle and Mc. Gowan, B.dr.( 1956) Cornell Vet.,46; h
L22=1,38., L
( Vet. Bulle,26;HNo. 3880)

L:’Jr(ly’

Cvjetamovic, V., Berberovic, M. and Mevanovie, D.( 1958)-
Veterinaria Sarjevo, 25 51=56,

( VotguBull, ,29:; No. 1892)

Comnes, He { 1923) » Vet. medelnang, Biss (Anszng ),Berlin
(Cuoted by Dawes and Hughes 1961)




fl‘

MAGADH UNIVERSITY M, Sc, (Vet.) THESIS, (967

Dens. FeAe and H?_ngo‘r. .G‘( 1901)-1’. Path, BGCtm, ﬂ;gl"gg

Dawes, B.( 1936) - Parasitology, 28(3); 330-354
(Quoted by Verma, 1957) :

Dawes, B.(1963 b) - Nature, London, 198; 1011-1012,
Dawes, B. ( 19632) = Parasitolo;y, §3; 135- 143.

Dawes, B, and Hughes, D.,L, ( 1964)~ Advances in Parasitolosy,
_2. H 97" 1680

Dawes , Bo ( 1501 c)- Trans. Roy. Soc.irop.fed.ilyg.;55 3310=311
(Cited by Sengupta 1966)

DiC}{.inan, G.Go.( 1932,0 Aust. Veto JQ}Q; 151&153
( Vet. Bulle, 4 : 94)

mf'aj', 2.H, and Sin{’.h, K3, ( 1963)-Indian Je Vete. 301.;22;
200=-210 ,

Flynn, J.Es ( 1946) - New Enzland J, Med,, 23L3 403,
( Cited by Sengupua 1966)

Gaiger =nd Davies , G.0.( 1957) Veterinary Pathology and
Bacteriology. Bailliere,
Tindall and Cox.lLondon, p.59,

Galla.f;ht‘!r, Ce.He ( 1962) =Aust., vet“L’LB‘ 575‘579.
GavezyFa and Maglajlic, Ee ( 1959)=Veterinaria Sarajevo,§s
235"2&'0-
{Helminsh, AbS1,y29; 266)

’l




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

\/Kuz 'ssliri,

Khoteev, v-b‘

Kiecel, GeEs and Alc

Himswor a
‘mSuorth, H.Pe ( 1953) = The liver and its diseases.

Blackwell sclentific rubliecation

Oxford pps 151.

Harris, ¥ .N., Henderson, F.G. and Chen, K.K. { 1957)=
Arch. Path.,bk; 297-302.

Jensen, k,,Deane, H.M., Cooper, Ledegiiller, V.A.
and Graham, Hele(1954)= Am.d.VetsilesS.,
15;202-216.

Jensen, ke, Frey, Peie Cross, F. and Cornell,Weks (1947)= i
J.Am.Vet.fed. 5805,110; 256-201.
Jhﬂ’ Gede Snd Iyer’ P .Koke (1966)-19 V.J., & (12); 1078.1081#-

Jubb, K.V.F,and Kennedy, P.C. { 1963) ~Pathology of Domestvic
animals .Academic press.

2 3 15-209’ 135

c. ~n: Semeviratne, ReDo{ 1956) =~J. Comp.Pathe,66;
83=68. :

—. . ——————

( 1960)- irudy. nanchino- issled. Vet,Inst.iinsk
1 : 254-259(VesR.Bull,, 32 ;No.2030)

,xa_nder’ H.D- ( 1966,- MGJ. Vet-.H.eB.,
| 27; 121-127
(Vet. Bull., 36 ;No. 3599, )




. 1967

i st —

MAGADH UNIVERSITY M. Sc, (Vet.) THESIS

“.N_

(v)

Kater, J.C., Mar hall, S.C, and Hartley, Wed. ( 1962)-
N.Z. Ve‘b. J.‘E ; 1&3‘1&1’.

Kernang, N., Slarsvold, P., Hansen, M«A., Sognen,E.

and Svenkernd, R. ( 1964)~ Nord. Vet. led.,
16; 305- 322,

( Vets Bull.34; No. 3045 )

Katiyar, R.D. and lewary, H.C. ( 1962) - Indian.Vet.dournal.,
| 39(7),382-386. °

Krull, WeH. and Jackson, ReSe ( 1943) = J. Wash.AcadeSci,,
335 79-82.

(Cited by senmgupta ( 1966)

Ba¥ier, G., leroux, He. ond Calloty J. ( 1938)- Ann, Parasit.
B Comp.16 ;
#2&&- L,28,
(Cited by 5engtrpta { 1966.).

Lall, H.Ks { 1953) -A hamibook of Animal Husbandry ,LC..A.R.
Lapage, Ge ( 1956) = Edonni;ag;’a Yeterinary Heiminthology and
' Ln.omology 4th Ed.Bailliere Tindall and
Cox, Londone ppe 46«47,
Lun n, Ve { 1959) - uiadomosci Parasytologicszne, 5 (4/5);
345=355( Helminth.Abst. 29;269)




MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

4vi)

— — ——————————————

Lutz, Ae ( 1893) =Zbl. W. Bakte ,13; 320-328

{ cuoted by Daves and Hurhes, 1964)
Magsood, Me ( 1946) =Indian J. VeteScls, 108(1); 28-31,

Mortel i, U, and Gabouanini, Pol 1959)= Am. Fac.Med.Vet.Pisa.,
3 194-200.

(Vet.Bull,30 fioe 1108)

Mae. Faulum, R.G. (1962) General Pathology 2nd Ed.lLoyd.Luke
(Medical Bureau ) Ltds London.pe22<.

HMorse, B.V¥. 5 Horier, ’R.L-; LﬂnghaEI, R.F..Lendberg, Ae
and Ullrey, DeEe { 1957) =d. of Infect.Dis.101 ;
12":”' 1360

Maex Farlane, De, BEvan, J.V, and Reid, C.S.%W. { 1959)=
NoZ.JdeArric.Res., 2 3 194=200.
l Vet. Bnll')ﬁ H No. 3276) ° - I

Futh, O.He ( 1960) —Anr, J. Vet.fes.,21; 86— &7
Mrrek, Jo { 1927) =-Dtsch. tierarstl, Wschr.,3h ; 513-519,
{ Cuoted by Dawes and Hughes , 1964),
Morill, DeR. and Shaw, J.N. ( 1942) = Bull, Oregom. Agri.Expbl.|
~ S5tn. No. 4U8; ppe 30.
( Cited by Sengupta ( 1966)

pirzaey 5 To | 1969) Veterinariya , 36(6) ,41( In Huscian)




MAGADH UNIVERSITY M. Se. (Vet.) THESIS, 1967

R ——

Nosilk , A,F, and Pustovar , I.P, ( 1959)=Sborn, Trud.Kharkov.Vet
Inst..,21;p. 287""3030
{Cited by Sengupta ( 1966).

Ragy, A. ( 1963) - Mag. allator, Lapjas , 18 ; 294= 296.
( Vet. Bull. 34; No. 2020.)

Noller, We and bChﬂlid, o | 1928,- SeBe Ges.nat.usf.Fr.Berl.;
DDe 148=154,

{ Cuoted by Dawes and Hughes 1964) .
Nara, Kunio ( 1959) ~Joknshima Jour, Exple Medey 5 ; 390-419,
(Cited by Sengupta 1966).

liihimoto, Masakaten ( 1959) —Shikoku Acta, Med.,15 : 1920-193)
' {Cited by Sengupta 1966)

Osborne, H.Ges { 1962) Aust.Vet.d.38 ; 1.7

Pienaar, J.G. and Vander, Merwe, J.L. de B.( 1966)=
Ju.S, Afr.Vet. med..iss.,ﬂ; 53«00 , l
(Ver. Bull,36 ; No. 4895)

Fopov, K.K, and Kalitina, Z.I.( 1962)~Zoolozicheski Zhurnal, '
£a(12),1793-1797.

( Helminth.Abst.,32;No. 2286 )
Pondey, VoS5, { 1966)=Thesis submitted to Magadh University L
for F.5c.{Vet)desree in parasitology ‘
{ Unpublished )




{viii)
e LB . e =

Cuesada, A. ,Monda, V. and Lombardi,De(1960)=
‘Atti.Soceital.Scl.Veta, 1k 3 750= 757.
(Vet.Bulls, 31 ; No. 3532)

Railliete A., Moussu, Ge and H nrye,A«(1913)- Rec.ied.Vet.,
(Cited by Sengupta (1960) »

Kunnels, Kussel A, Monlux,iilliam. 3., and Monlux,Andrew We
{1965)~ Principles of veterinary pathologzy
7th.Ed. The Iowa state University Press,
Anes, owa, UsSeA. ppe 654= 655.

Randhwa, M.S. (1962) -Agriculture and Animal Husbandry. Volk. 3

( I.C.A.R, Publication ).

S—

Reddy, G5 (1964)= Thesis submitted to Magadh University for
M.Sc.{Vet,) degree in pathology(Umpublished)
Robinson, Tede o dasper , D.E. and Guilbert, H.Re(1951)- J
JeAnin, Sei.y, 10 3 733« 741,
(Vet. Bull., 22 ; 2761 )
Homboli, B. , Del Bono, G. , Pierotti, P., Eamdin, R, and mmll:k
Pellegrini, HNm,(19 63) -Atti. Soc.it‘al.;“-aci..
Vet.,1962 , 10 part II vp. 245-248,
(Vet.Bull., 34 ; No. 1041 ) ' l
Sami, M.A. (1938)- Indian Medieal Gazette, 73 ; 9094

MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

Sharma ,T.De and Chitkara, N.L.(1963)- Indian J. Med.Research ,
51 ; 1015- 1018,




e

Smith , H.A, and Jones, T.C. ( 1968)- Veterinary Pathology,
2nd Ed., Lea and Febigers

1
-' philadelphia, pe 860. "

Srivastva , H.D. {1945)=- Indian Journale. of Vety.Sci., 13(2);
146- 148,

Singh, K.S, ( 1958) = J. Parasitology , 4k 3 210~ 22k.
Sengupta , Us ( 1966) = Thesis submitted to Agra University
for the degree of M.V.S5c.(Unpublished)

Sharma , ReMe { 1961) = Cited by Reudy ( 1964) .

Seawright, A.A. { 1963)= Aust, Vet.d., 39 3 340~ 3i4k.
Senf, W, and Seffner, W. ( 1965)~ Mh,Vet.Med., 20; 622-625
( Vet. Bull., 36 ; No. 320)

Smith , HueAe ( 1944)= Am.de Vet Res., 3 : 234~ 243 .

Setchell,B,P. and Little Johnes, I.R. ( 1963)~ Aust .Vet.de,
39: K9=50,

Stepkowski, S. and Woloszyn, 8. ( 1956)~ Med.Vet.Varsovig,iR®
12 ; 1b2-145.

( Vete Bullo, & ; Noe 25“)

MAGADH UNIVERSITY M. Sc. (Vet.) THESIS, 1967

e ——

Smith, HeAe and Jomes, T.C. ( 1968) . Veterinary Pathology.
Lea and Febiger.Philadele

phia pp. 551-553u
7.8. ( 1956) -7ruii .Amyanskogo Nauchm. Issledovates

Sopoyan,

1skogo Instituta Zhivotnovodstva 4 I
Veterinarii, 1 : 113-117(Vet,Bull,,29 ; No. 2540)




L s e St

MAGADH UNIVERSITY M, Sc. (Vet.) THESIS, 1967

e — e y—————

Shirai, M, ( 1927)= Sci.Rep.(ov.InsteInfe.Dis.Tokyo, 63 511=523
( Cited by Sengupta ( 1966)

Sinitsin, D. ( 1914) =Zbl.Bakt.,74 ; 280- 285
{ ouoted by Daves and Hughes 1964)
Shaw, JeN. ( 1932)= J. Amer. Vet.Med.AssSn., &1 3 76- 82
Sen, M R, (1950) -« Indi, Vet.Jd. , 20 ; 305 /
Svitil, J. ( 1934) -« Zverol . Hospravy, 8_; 184=192
( Vet. Bull., 5 ; 218)

Sarwar, M.M. ( 1960) - Proceedings of the Pakistan Science
c@nference 9 12& (19&) Part III’
Section Ge, Pgll.(ﬂclminth.ﬁ.bst..,ﬁ; No.21)

Sogoyan, L.5.(1955) - iTudi Amyans nauchno- issled.Vet.Inst.,
8 3 155- 165(Vev.Bull., 87 ; No. 2735)
Stewart , W.le ( 1934)= Vete.Journal, 90 ; 403.
Sugiura, K. and Fugio, S. ( 1954)= (Abstract) Japanese Journal
of Veterinary Science,
16 ; Suppl. pp. 103=104
laylor, EJ.L. ( 1964)= F A O of the United Notions . Kome
ppe 136= 138( Cited by Sengupta (1966)
Thornton, H.{ 1962) Textx book of Meat In:s-;-'=ction. Balilliere
Tindall and Cox. London.2nd Ed.p. 379
Thorpe , E. ( 1965) J.CompePathe, 73 ; 39-ik
‘v’ust.m. R.Co, Adelanr, TeF. and Cameron, Ge{ 1960)= J.S.Afr.
Vete Med. ASS.y 31 ; 275- 283 ,
({ Vet o Bulle, 31 ; No. 1756)




'_t*

MAGADH UNIVERSITY M, Sc, (Vet.) THESIS, 1967

- S EIFE T SRES ( x) e

Urouhart , GM.( 1956)~ J, Path. Bacte, L 301=310.

Verster, A, { 1962). South African Journal of Seience, 58(3),
71""7ll ‘Helmj-nth.!‘bst.’z_z. ;NO‘. 70’

Verma, R.Ke ( 1957)- Ind. Vetede, 28 +(2),67-76.
Verma , AJKe ( 1954)= Ind.J. of Vet.Scly , and animal llushancir;ll
24 §1), 11=33.

.atson, W.As and Huncer, D, ( 1958) =Vev.iiecs, 7C ;3 1189 .
Yameshita , de sOtibayashi, M. and Konmo,S. ( 1956a)- Jap.d.
Vet.Hes., 4 , 1-h (Cited by Pandey 1966)

Yomashita , Jey Otibayachi, M o and Konno , S. ( 1956)= Joped.
Vet. Ees.,_ 5 ;3 45-50 { Cited by pandey 1966)
Zendulka , M. { 1960)= Ved. Praece Ustava Vet,Brmoe, 1_;
R A AR A RS AR AR AR

! |
| .
I -
! |
i e




g i )
eriod

ts and for




