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INTRODUCTION

In trOpical countries like Tndia, the impact of
helminth paresites has always been 'mown to be sufficiently
detrimental to livestock health and consecuently snimal
production, This ie true in many species of the liveatock.and
8lso for buffaloes which have relectively tropical habitat,

Of buffelo diseases including those of virus,

RAJENDRA AGRICULTURAL UNIVERSITY, PATNA M ,Sc, (Vet.) THESIS, 1971.

microbial, constitutional or of other orisin - those caused by
the helminth parasites are most cowmon and important, Although,
the exact data are not svailable with regerd to actual loss
suffered as 2 result of worm infestation in Tndia, it is much
larger in buffalo than in any other domestic enimales, The
worms in buffalo take a heavy tell and insidiocusly undermine
their health without giving rise to spectacular symptows,
Bhalerao (10%5) has enlisted in Indiasn buffaloes,

Carmyerius gregarius looss, 18063 Yischoederiue elongetus

Poirier, 1883%; Castrothylax crumenifer Creplin, 1847 from

stomechs Paramphistomum explanatum Creplin, 18473 Tasciola
risantica Cobbold, 1855 from gall-bladder, bile duete, liver,
gstomech and duodenum gmongat trewatodesg Eig}ogh&llua
polymorphus, Cysticercus of Tsenia hydatigena Pallas, 1766 and
Tgenig Zp. Southwell, 1912 from liver and abdominal cavity
amonret ceetodes; Coneylonems pulchrum Yolin, 1857 from lining

of cesophasue and rumeng Mecistoeirrus digitatus (V.7 instow,

1906) Railliet & Henery, 1912 from stowach; Oeeophagotomum

i L= e s e bt
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Taliatun Failliet, 189 from large intestine and caecum,

Cnchocercs armillata Failliet & Hemery, 1900 from 1ining of
@orta, Onchocerca indics Sweet, 1915 from subcutaneéus tissues,
Onchocerca Sp. Sweet, 1915 from suboutancous nodules,etaris
gervi Rudolphi,1819 from peritoneal cavity, Syngamus
larynreus Railliet, 1890 from lerynx end rarely pharynx and
Ifhelazia rhodesii (Vesmarest, 1827) de Ralinville, 18228 from
laChrymal ducts smonget nematodes. Fxcept for few systematic
investipgations on helminth parasites of buffaloes by
Srivaetava (1945), Thapar (1956) and Sharma (1061) reporte
about other helminths harboured by this animel speciee is not
conpistant and reports are rather seattered,.

Mo studies on helminth parasites of buffaloes in
dihaer ere available, except Varma (19%7) and Sinha (1062), They

reported 57.1% and 37,5% infection of CGigentocotyle explanatum

(Syn. Parsmphistomum explanatum) in buffeloes in Rihar,
respectively, Asain, Varwa et.al (1971) have described fotaria
cervi, a common filarial worm of buffsloes in Bihar, Under the
circumstences, comprehensive studies on helminth parasites of
buffaloes wae undertaken, The studies included histochemistry

and histopathology of liver of buffaloes infected with

Cigaptocotyle explanatum, a common conical fluke infecting
gall-bladder, bile duet, liver, duodenum and stomrch of
buffiloes, rarely in cattle, sheep and roats, Fabbits were
implanted by Zetaria d;gitafa and Setaras cervi, recovered from
buffaloes to study morphology of their microfilariae,

e
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In view of the importance of these helminth parasites,
investigations ss mentioned above have been carried out in the

Department of Parasitolory, Bihar Veterinary Collese,Rajendre

Agricultural University, Bihar; Patna, The results of
investigatione incorporated in the thesis deal withthe
-incidence of helwinth parasites of buffsloes in Biher,
histochemical and histopatholorical chances in buffaloe's liver

in C. explanatum infection, and tranaplentation of Setaria
digitata and Setaria cervi in rabbits and studies on their

larval stages.,
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VATERIATS AND METHADE

SOURCT AND COLLECTION OF MATFRIATS.

The materials for present studies were collected
from buffaloee slauchtered in the diffeorent slaughter houses of
Patna, Phulwarisherif and Dinapur end Department of furcery,
Bihar Veterinsry College, Patna from time to time, Tor this
purpose all the organs and tissues were carefully exemined for
the presence of helminthe, Trematodes cestodes and nematodes
were isoleted and preserved immediately after collectiorn, The
methods adopted for collection were the same as described by
Sahai (1960, 1967),.

FIXATION AND PRESERVATION,

Representative specimens of the trematodes and
cestodes were flattened and fixed for whole mounts, The
parasites were fixed in hot solution of 10¢ formalin or
steaming 707 slcohol, After a couple of houre the perasites

were transeferred to freeh solution of fixative for preservation,

STAININC AND MOURNTIRG,

The Acetic alum carmine snd Borax carmine etsine
were used in normal way for whole mount preperstions,The
trematodes, cestodes and sections were mounted in I',P.¥, or

Canada balseam,

CIEARTIEG FOR MICROSCO™ICAI EXAMINATION,

For microscopical examination of the preserved
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nematodes, it was necessary to clear them and the following

media were used for the purpose of clearine,
(a) lectophenol :- The clesring asent was prepared ae
siven by Taylor (1935)

Carbolic acid

- (ne part
Inectic ncid -~ One part
Glyeerine - Two parts
Tistilled water - One pert

This agent has got the property of softenins the

cuticle end countersctine the shrin'mere, The
parasites were traneferred to this chemiecsl
directly from the preservatives, alcohol or
formalin, Tt was found thet there was violent
ghrinkage in the beginning but after sometimes the
specimene have taken nntural size,Yostly medium

sirzed nematodes were cleered in lactonhenol with

satisfactory results,

(b) GClycerine-alcohol :~ The mixture wes srepared by

nixing glycerine and 707 nlcohol in the ration

1 : 19, The specimens preserved in 707 slcohol
were tranaferred to this cleering agent and the
alcohol was allowed to evaporate, Tt took about
one week to make the specimen transparent for
microscopical examination, This clearins agent wae

used only for emall nematodes with good resulte,

HISTOCHEMICAL TECHNICUES,

Por histochemical etudy, liver of buffaloere

—_—
EE———
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infected with Gigantocotyle explanatum end 1iver of rabbits

having erratically wisreted cetaria cervi, posrt tranaplentation
of these worms in the peritoneal eavity of two rabbite, were
selected, The stendard wethode of fixation end various
histochemical staining procedure deseribed by Culline (1963)
and Tearce (1968) were employed, The following histochewhcal

staining procedure were used :

A, Protein : Wercury-Bromphenol blue method
B, Clycogen: Periodic acid schiff technicue (PAS)

HISTCTPATHCI OGICAY. TRCRNICUES,

Tor histopathological studies liver of buffaloes
infected with G, sxplenstum and the liver and intestine of
rabbite having erratically migrated £, cervi and §, digitata,
post-transplantation of these worms in the peritoneal cavity of
two different rabbits, were selected, Routine procedures of
fixation, dehydration, clesring, paraffin embedding, section
cutting end staining were used, Sections were cut 4.6 microns
end stained with haemstoxylin and eosin (H & T) techniauve,

TRANSPIANTATION,

After 1dentification, meture snﬁcimena‘of males and
females of §. digitata and §, cervi were sorted out, These
worms were traneplanted into the peritoneal cavity of the
rabbits, separately, within 2.3 hours of collection by the

methods described by previoue worvere (¥illiame, 1055,
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Victor, 1958, Nelson, 1062, Talra and “ingh, 1963, Sahei ot.sl
19883Varma ot. al. 1971),

“ix rabbits were thus traneplsnted three with

o

—e ervi and three with Se 8ipitata and smears from their

peripheral blood were exawmined daily from the next day of

transplentation until saerificed or desd,

PREFPARATICE AND EXAMINATION OF STAINED BrooD PILY,

Thick blood smears were prepared from ear vein of
the rabbits transplanted with &, cervi and §, dicitata, “wears
were dehnemozlobinised, fixed in methyl alccochal and stained
with haemotoxylin-eosin (Verma st.sl. 1071), This was first
loceted under low power (10Y) and then examined under high
powere (40X & 011 immersion) for the detediled study of

microfilarise,

¥EASUREVENTS.

The mearuraemente where ever needed were taven by
the help of eye-piece miorometer, The measurements riven refer
to the range shown by 20-25 specimens and averages are gsiven in

parentheses, except in case of Tegtifrondosa cristats

(Bhalerao, 1928) where only four specimens were available for

estudy.

DIAGRANT,

The diagrams were prepared with the help of Camers

1ucida, Photomicrographs of sections showing hiatopathological

and histochemical cheanges were taken as usual,

e ——— = s
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INCIDENCE AND WATURE_OF HFELMINTHIC INFRCTIONS
18_BUFFATORS

GUNERAL,

Coneidering the importance and utility of Tndian
buffaloes, the litersture on the helminth parasites of this
animal in India is rather meanger, Bhalerso (1035) while
enumersting helminth parasites from his own collection and from
the earlier valid recorde of previous workers has described the
following trematodes, cestodes and nematodes, The trematodes

are : Carmyeriue gregarius looss, 1806, Tischoederius

glongatus Poirier, 1883, Castrothylax crumenifer Creplin, 1947,

Parawmphistomum explanatum Creplin, 1847 and Fasciocls gicentica

Cobbold, 1855, The Cestodes are : Diplophallus polymornhue,

Cyeticercus of Taenia hydatigeng Pallas, 1766 (Cysticerucs

tenuicollis Hudodphi, 12810) and Taenis sp. Southwell, 1912, The
nematodes are : Gongylonema pulchrum 'olin, 1857,
vecietocirrus digitatus (V. Iinstow, 1906) Railliet & Wenery

(1912), Oesophagotomum radiatum "ailliet, 1898, Onchocereca

armillata Railliet & Henery, 1909, Onchocerca indice Sweet,1915}
Seteris lebiatopapillosa, Railliet, 18290, and Thelagias rhodeeii
(Desmarest, 1827) de Bleinville, 1828, Beylie (19%6) has

supplemented the 1liet by adding two more nematodes viz,

Asearis vitulorum Goege, 1782 and Onchocerca gibsoni (Cleland

and Johnston, 1910) Cleland end Jhonaton, 1911,
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Turing etudies on Verminous pheumonis in Tndian

buffaldea, frivastava (19040) deseribed lune worm, which wae
differentin some respecte from Protostrongylue rufescens
Teucart, 1865, Sarwar (1944) reported the nematodes :
Cooperia punctata (V, Linstow, 1907), Ransom, 1007,
laracooperia nodulosa (Schwartg, 1029) Travassos, 1037,
Sunostomum phlebotomum (Failliet, 1000) Railliet, 1002, and
Capillaris sp. from Indian buffaloee.

_trivastava (1945), during his survey on the
incidence of helminth perasites of ruminants in India,

recorded for the firet time Cotylophoron cotylophorum

Fischoeder, 1901 and Taemonchus contortus (Rudolphi, 1803)
Cobbold, 1898 from buffalces, Thapar & Sinha (1045) desecribed

a new penus Olveria with a new epecies (Olverias indice from the |

rumen of buffaloes in Uttar Pradesh,
£
Srivastava (1947) reported Gastrothylax crumenifer

ge moat common parasite of Indian buffaloes,Copal¥rishnen
(1049) has described earsore in 20 to 507 of buffaloes
examined in 2ssam and sttributed its causative arent

Stephanofilaria ep., identical with Stophanofilarias

assamensis Pande, 1935, which was later named ae £, #Zoheeri
ceingh (1958) on the basis of umaterimls collected from earsore
of buffaloes in Andhre Pradesh, Vaidyanathan {1040) has
described prenstal infection of Ascaris vitulorum in
buffaloes.

Tandon (1951) has described another species of the
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genus Olveria, namely, Olveris bosi from buffaloes in Tucknow
(Uttar Pradesh), Roy (1954) reported 50 to 75¢ of buffsloes
slaughtered at Kalimpong Yunicipal Abattoir (Assam) had
Yasciols gimmntica infection, Tandon (10%5) have added one more

new paraeite to the genus Parsmphistomum viz, “aramphistomum

spinicephalus from dbuffaloes in Tttar Pradesh,

A survey of helminth parasites of buffaloes in
Uttar Pradesh, Bihar, Bengal, Aesam and Orisss wes carried out
by Thapar (1956), who reported the occurrence of 14 trematodes,

4 cestodes and 11 nemstodes:

Carmyeriug spatioeus, (Brandes,1808),Cotylovnhoron

cotylophorum, Castrothylax crumenifer, Iischoederiue cohboldi

Fischoederius elongatus, Olveria indica Thapar and Sinha ,1045,

0lveria bosi Tendon, 1951, Parawphistomum ex lanatum,
savelda D052 0

"aramphistomum gotoi Fukui, 1926, Pasciola zipantica,

Homelosester polonime Poirier, 1883, raramphistomum cervi

schrank, 1790, Peramphistowum orthocoelium ¥aplestone, 1923,
and Schistosoma indicum Montromery, 1906 amonget trematodes,
¥oniezia benedeni (Moniez, 1879) Blanchard, 1691, ¥.expensa

(Rudolphi, 1810), liydatid cyste and Cysticercus bovig (beef

meaglee) amongst Cestodes; tgearie lumbricoides Tinnaeus,1758,

Puncetomum trigonocephalum (Rudolphi,1808) Railliet, 1002,

e emonchus contortus, Meeistocirrus digitatus , Oesophegotomum

columbianum (Curtice, 1890), 0. rediatum, Setaria labisto -

papillosa, Songylonema pulchrum, Thelazia rhedesii, Trichuris

ovis Abildemard, 1795 and Asceris vitulorum smonget nematodes,

8 . e = . s e
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C. 1aterouniformis Chen, 1937, Trichostrongylus colubriformis

Qut of these parasites only five trematodes; Cot horon

cotylophorum, Castrothylax grumenifer, Parsmphistomum cervi,
—aramphistomum explanatum and Fasciele gigantice, One

Cestode (Hydatid Cyst) and four nematodess Ascarie vitulorum,

“ecistocirrus digitatus, Setaris lsbisto-papillosa end

Thelszis rhodesii have been reported from Bihar,

Verme (1057) hed masde an extensive survey on the
nature, incidence end seographical distribution of amphistomes
in Bihar (Inéia), During this study he examined 21 buffaloes
and obtained 57,1 6f them harbouring Gigantocotyle

explanatum in the bile ducte, Bhatia (1060) hae revorted

Onchocerca srmillate from the acrta of Tndian buffaloes in
Uttar Pradesh, Ahmad (1961) hae reported Stephancfilaria

Zaheeri from ear-sore of the buffeloes in Andhra Pradesh,

Sharma (1961) examined 10% buff.calves,used for
operative surgery in the Department of Surgery, U.P, College
of Veterinery Science and Animwal Husbandry, Utter Pradesh,
Msthura, with epeciel reference to sestro-intestinal tracte ang
reported seventeen nematodes, two cestodes and two trematodes,
Fe also encountered several amphistomatoue parasites from the
rumen and their developmental stages from the ducdenum, The
nematodes recovered were:-

Paracooperis nodulosa, Cooperia punctata,

(Giles, 1892) Ransom, 19117l longispicularis Cordon, 1933,
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Haemonchus contgrtuﬁ. Punostamum phelebotomum, Caigerie
pachysalis Railldet and Hemery, 1910, Bosicols radiatus
(Rudolphi, 1803), Strongyloides papillosus (7edl, 1956) Raneom,
1911, Trichuris ovis (Abil1dgeard, 1795) Smith, 1008, fsearis
vitulorum, Gongylonema pulchrum, Onchoceres armillétn,
frtioncma africana Yeh, 1950 and Thelazia rhodegii, The

cestodes were:Moniegie benedeni and Avitellina lahorea

voodland, 1927, The trematodee were :- Schistosoma epindalie

e

¥ontgomery, 1906 eandSindicum,

finha (1062) exsmined eight buffeloes at Tetna,
Biher and reported @, explenatum in the liver of thréde
buffaloes, At one occasion this nerasite was found to bhe

sesociated with Fasciols indica Verma, 1053, Srivastava (1063)

attributed death in buff.calves due to Neoscarie vitulorum
{Coeze, 1782) Travassos, 1907, infection, Patnailk 2Pendel 1063)
have studied the helminth parasites, in order of frecuency and
reletive pethogenecity during their survey of helminth in buff.

calvee, as follows : Neoscaris vitulorum, Strongyloides

pepillosus, Parscooperia nodulosa, Cooperia laterouniformis,

Sunostomum phlebotomum and Setarie’ labiato-papilloea.

Mukherjee (1066) has reported Caliconhoron
cauliorchis (Stiles and Goldberger, 1910) Vasmerk,1037, an

amphistome-perasite, from Tndian buffalo. Afain, the same year

he has described life history of Fischoederius elongatus, an

amphistome of cattle and buffalo in Tndia, Ahluwalia et,.al

(1966) has reported OnchOCQroa ep. o, Ostertagia ep, ,
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Paracooperia sp, , Oesophagotomum ep, , Duncstomum sp, ,
Cigeria sp, , Strongyloides sp, & Setaria 8p., fasciola

gigantica, Schistosoma spindalie end Cigantocotyle explanatum
from buffaloes sleughtered st Gorakhrur, Rampur and ¥athura,
Varma et.sl (1971) had studied the incidence and

morphology of Setaria cervi and Setaris diritata frowm

buffaloes and cattle in Biher, During = survey of helminth
parasites of buff-cslves in Mhow, ¥adhya Pradesh, Thopale et.sl

{1971) have reported the cccurrence of Avitellina rouchi

“oodland, 1027 for the firet time in Tndis,

In addition, cheekr liste of helminth paraeites of
buffaloee in Indis, heve been published by Oaiger (1010,1915),
¥aplestone (1923), Bhalerao (1035), Mudeliar 2 Alwer [1047),
Ramanujacheri & Alwar (1054), Alwar & Talitha (19061) and Sinrch
(1661, 1962), Besides theee surveys end check liste,
occurrence of helminths in buffaloes have been rencrted from

time to time,
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RESUITS AND DISCNSSION

Tn an examination of 52 duffalces and 14 buff.
calves, 42 buffeloees and 13 buf’ calves were found to be
infected with one or the other groupe of helminths, 41lthough
the number of hosts exawined was not large, it was sufficient
to indicate the high rate of parasitism in buffaloes in Pihar,

The collection représents a total number of
sixteen epecies of helminths, out of which there were seven
speciee of trematodes, four species of cestodes and five

epecies of nematodes, listed below;

TREMAT OD A

1. Fagciocls girentica Cobbold, 1855

2, Cotylophoron cotvlophorum (Fischoeder,1001) Waemar', 1037

3. Calicoohoron cauliorchis (Stilee and Coldberger,1910)
Vasmarlk, 1037
4, Cigsntocotyle explenatum (Creplin,1R47) Vaemark,10%7

*r5, Tischoederius elongatus Toirier, 1783

6, Castrothylex crumenifer Creplin, 1747

*+7, Testifrondoea cristatas Thalerao, 1924

CESTODA

*1, rgnigzia expansa Rudolphi, 1810

"2, M, bonedeni (¥oniez, 1879) Blanchard, 1891
»#3, ¥, denticulate FRudolphi, 1810

.n4, Stilesia hepatics “olff hugel, 1903

—e——
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REMATODA]

*1. Haemonchus contortus Rudolphi, 1803

"2+ ODesophagotomum radiatum Rudolphi, 1803

3. Mseistoeirrus digitatus (V.linetow, 1906)
4. Setarig digitete (V.Linsetow, 1906)

e

Y« Sfetaris cervi Fudolphi, 1819,

The results of the ineidence hae been presented in
Tables I, IT, 71T and IV, Table T and TY represents the
incidence of trematodes, cestodes and nematodes in adulte and
in buff calves, respectively, Table TIT represents the
percentage of helminthic infection in buffaloes and buff celves,
Table IV ghows percentage of incidence in three groupe »f

helminthe, viz, trematodes, cestodes anéd nematedes,

» Tirat record frow this host in Bihar,

»»  Piret record in buffaloes,
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TREMATODA

The following seven species of trematodes were

encountered during the survey,
Yesciols gigentics Cobbold, 1855

The history of liverfluke is traceable as early as
1379, but Gaiger (1010) was the first who mentioned the
incidence of I', gigantica in ruminante in Uttar Pradesh, Punjab
and Himelien regsions, Iater on it was reported and described
from different locelitiee of India by several workers (Paylis,
10293 Bhalerso, 19%5; Noy, 19543 "hapar, 1056: Ahluwalis et.al
1066).

In the present inveetigstiones only 6 buffaloes
(11.5%) were found to harbourthe parasite,the usual egite being
the liver and the bile ducts, Buff-calves,however,did not show
any trace of infection, At two oceacione the parasite was found
to be mssocisted with G, explanatum infection end at one
occasion with S. hepatica infection., FRoy (1954) hed reported
¥. gigentica in 507 to 75% of buffeloes examined in Asaam.
Thaper (1056) had reported this parasite in 53.3% to 1007 of
buffaloces exemined in different locslities of India,

Cotylophoren cotylophorum (Fischoeder, 1901) Nasmark, 1937

In Tndda, Srivastava (1945) reported C.cotylophorum
from buffaloee for the first time, Thapar. (1956) reported its
cccurrence in Bihar in buffaloes. The present examination

revealed the infection in 13 out of 52 buffaloes (25¢Y and
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2 out 14 buff-ealvee (14,284), Thaper had reported

C.cotylovhorum in 5, 27 to 657 of buffaloes examined in

different localities of India,
Caliconhorgn cauliorchis (Stiles & Goldberger,1910) ﬂéhmark,

1937 (8yn. Calicophoron calicophorum (Vischoeder,1901) Vasmark,
1937).

Varma (1957) had renorted its cccurrence for the
firet time from Indian sheep and goat, Mukherjee (1066)
described the occurrence of C.cauliorchis in buffaloes in India,

He opined that the C.calicophorum described by Varma (1057) ie

synonyu of C,cauliorchis, In the present inveatigation.only
one buffalo (1.9%) was found to harbour this parasite, It
appears to be the firet report from buffalo in Bihar,

Sigantocotyle exnlenatum (Creplin, 1847) Naswark, 1937

(Syn. Parswmphistomum explanatum)

G. explanatum is Ymown to be one of the. commonest
parasite of buffalces in Bihar, Its occurrence hae been
reported from different lccelities of India by various workere
(Paylis, 1929; Bhalerao, 19353 Thepar, 10563 Varma, 1957:
finha, 10623 Ahluwalia et.al, 1966), In the preeent
investigation 35 buffaloes (67.37) and 5 buff-calves (35,77)
were found to harbour this perasite in their livare,bile ducts
and gall-~bladdere, Farlier Varme (1957) and Sinha (1062) have
reported the parasite in 57.1% and 37.5% of buffaloes
respectively, examined by them 4n Bihar, Thapar (1056) found
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the parasite in 57 to 407 of buffaloes in different localities
of India,

Fischoederius elongatus Poirier, 1883,

4" elongptue wae for the first time described in
Indian buffaloee by Bhalerao (103%5), later its occurrence was
reported by Thapar (1956) and Nukherjee (1966) from Indian
buffaloes in different localities, In the present investigation
10 buffaloes (19,2%) were found to harbour the parasite which
appears to be the first report in Bihar, No persesite weae
recovered from the buff-cslves exemined in the present survey,
Thapar (1956) found the parssite in 5¢ to 107 of buffaloes in
different localities of Indis,

Gpetrothylsx crumenifer Creplin, 1847,

3, crumenifer is one of the comuonest helminth

paraseite of cattle and buffaloee in Indian sub-continent,
(Caiger, 1910, 1915; Maplestone, 19233 Baylis, 10203Bhalerao,
19353 Srivastava, 1947; Thaper, 1956), During the present
survey the infection wae found in 6 (11.,5%) buffaloes. No

parasite was recovered from buff-calvee examined in the present

' survey. Thapar (1956) had found the varssite in 86,7¢ to 1007 of

buffaloee in different localities of India.

Testifrondosa cristats FBhalerao, 1924,

., cristate an intestinal fluke has been originally

i3

described by Bhelerao (1024) from pige in Rangoon and later

mentioned by Baylls (1929) and vamacuti (1052), But ite

et
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——

occurrence in only one buffelo is being reported for the firast
time,

CESTODA A

These species of Cestodes, encouraged in this

investigation, are reported below :

¥oniesia expansa Rudolphi, 1810,

Although the occurrence of ), expsnsa had already
been described extensively by several wérkere in sheep, goat
and cattle, Thapar (1056) was the first man who reported its
incidence in buffaloe;. The present report appears to bhe the
first one from buffalces in Bihar, when only 6 buff-calves
(42,.87) were found to harbour the parasite,

Yoniegia benedeni (Yoniez, 1879) Blanchard, 1891,

In Indie Thapar (1956) reported its occurrence for
the firet time from buffeloes, Tater ite occurrence was
reported by Sharmwe (1961), The present atudy revealed the
infection only in 1 buff-calf (7,.1%), The present report eppearJ
to be the first revort from buffaloes in Bihar,

Yoniezia denticulats Rudolphi, 1810,

¥, denticulata has not been reported from
buffaloes in India, though Southwell (1022) and Savena & Deo
(1964) have reported its occurrence from intestine of sheep in
different localities of Indis, The present study revemled the

infection only in 1 buffu.calf (7.1%),
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Stileeia hepatica %olffhugel, 1903,

E. hepatica has not been reported from buffaloes
in India, In the present investigation 3,87 of the buffaloes
(2) were found to harbour the parasite in their liver, At one
occasion the perasite was essocieted with ¥, gigentica and on
other ocecasion with G, explanstuwm,

REMATODA

The following five species of the nematodes have

been encountered in the present investigation,

' Haemonchug contortus Rudolphi, 1803,

In Indian buffaloes H, contortus was first
reported by Srivasteva (1945), Then Thapar (1056) and Sharma
(1961) had reported ite occurrence from different localities in
Inida. The present study reovealed the infection in 12 (23,074)
of buffaloes examined in Bihar, It appears to be the firet
report in the buffaloes in Dihasr,

cahai (1966) examined 238 buffaloes for the
presence of Haemonchus gp. in Fareilly, Uttar Pradesh, but none

hed any infection,

Cesophagotomun radiatum Rudolphi, 1803,
In India, O. radiatum was first reported by

Bhalerao (1935), Abhluwalia et.al. (1966) alsc reported its

oceurrence in buffaloes of Uttar rradesh, In the present
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investigation only 2 buffaloes (3.8%) were found to harbour the

parasite, the usual site being the larrce intestine,

Yecistoeirrus digitatus (V.Linstow, 1906),

In Infia, Bhalerao (19%35) had reported the
occurrence of the parasite in buffeloes for the first time.,Tater
on ite occurrence has been mentioned by Thapar (1956) in Bihar
(India), The present study revealed the infection only in 1,97
of buffaloes examined in Bihar, Thapar hed reported ¥,disitatus
in 5¢ to 21¢ of buffaloes exemined in different locslities in
Indis,

fetaris digitata (V,Linstow, 1906),

In India 8, digitata was roported for thefirst
time by Serwar (1046) in buffsloee, Verma et.pl (1071) had
etudied incidence end morphology of S.digitets end £. cervi in
buffeloee in Bihar and were of the opinion thet the ineidence
of 8, digitata is rather lower than 8, cervi in buffeloes, In
the present inveetigation 9{17,3¢) buffaloes were Tound to
harbour the parasite, the usual site being the peritoneal cavity,
Sotaria cervi Rudolphi, 1819,

5. cervi ie one of the common psrasite of
buffeloes in Bihar as described by Varma et.al (1971), In the
present investigation 19 buffaloes (36,5") nnd 3 buff-calves
(21,47) were found to harbour the paraelte, the usual gite being

the peritoneal cavity.
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RE-TESCRIPTION OF TTSTIFRONDOSA CRISTATA BHATFRAC,

1024 . FROM A NEW HOST, BOS BUBATIS (BUFFATQ)
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“uffelo (Boe bubplis) ~ A new host for the
trematode Testifrondosa cristata Bhalerao,1924

PSITOETOMIDAE  Odhner, 1913
TESTIFRONDOSA  Phelerao,1024

Teetifrondog cristata DBhalerao,1924

Bhelerao (1924) created a new genus Teetifrondosa

with type speclies T,cristats, He recovered these paracites from
the intestine of pige in Burme (Rengoon). Paylis (1020) has
described seven genera under the family Peilostomidae,comnonly
infecting emall intestine of aguatic birds, except one species
T, cristata which occurs in the intestine of mammals,

Yamaguti (1958) has mentioned a number of genera under the
family Peilostomidae infecting mammalas, He elso meintained the

velidity of T, cristeta,

During the present inveetiration four specimens of
T, cristate from the intestine of a buffalo (Bos bubalis)
slaughtered at Phulwarisharif, Patna could be obtained, This
paerasite is being recorded for the first time from this new

host in India, The main features and wetric data of this worm

are given below :
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Dody is dorso-ventrally flattened memsuring 9,25Y 2.5
rm, The cuticle of anterior portion is covered with scalee,Cral
sucker ies 0,2 mm, in diameter and smaller than ventral sucker,
The pharynx is usually small, distinct and measures 0,22 mm, ¥
0.19 om,The Oesophagus is 0,56 mm.long.The intestinael ceeca
usually extends upto the posterior end of the body.Ventral
sucker ie large, drawn out posteriorly, and measvree 0,97 mwm, ¥
0.8% mm,The cirrus sac is elongate and extends posteriorly
behind the ventral sucker.It measures 0.86 mm, X 0,40 mm,
Genital pore is present just behind the intestinal bifurcstion,
The two testes, are tandem i,e.,one behind another and ﬁlaced in
the posterior half of the body,They are usually branched,The
anterior testis measures 1,12 mm, ¥ 1,6 mm,while the posterior
testis is 1,2 mm, X 1.4 mm, Ovary is nearly oval and present on
the left side of the median plane in front of the testis, Tt
measures 0.4 mm, ¥ 0.48 mm, Uterine coils are usually very much
overlapping and coiles usually rewains dbetween the Genital nore
just posterior to intestinal bifurcation andovery and contsin a
number of ova. (Plate 13 Fig,1).

On the above observations the present specimen
conformed with the description of T,eristata,earlier described
by Phalerso (1924) from pig in Rengoon.It appears to be the

£irat record from a buffalo,in Indis.,The wain features and
metric data have been given for diagnostic purposes,(Table V)

Hoast Buffalo,
Tocation: Intestine,
Tocality: Pihar (India).
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HISTOCHEMISTRY AND PATHOLOCY OF 1.IVER

IN _GIGANTCCOTYLE EXPIANATUM INFECTIOR

IN BUFPALOES,

A, - HISTOCHEMISTRY
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HISTOCHEMISTRY OF IIVER

REVIEW .

According to Pearse (1968) the beginning of histo
~chemistry as science can be said,the year 4830 to 1835, It waﬁj
originally adopted in the field of Botany, Though the science
of histochemistry was unknown till 1829, isolated reports of
the investigation of morphological structure in tissue
preparation were available, The histochemical study in
parasitic infestations was very much neglected till recent yearsg

The histochemical studies of liver in the Gigantocotyle

infection was not done, though some work had been done by

previous workers in the other parasitic infestations,
Lewart & Iee (1953) during the histochemieal

study of the liver of rat and cat infected with Taenia

n
taeniaformis and Amphimerus pseudofeligus, observed changes in

glycogen, glycoprotein and phosphatase.
Mercado and von Brand (1954) observed that there
was a progressive décrease in the glycogen of the liver of

white rats in Plasmodium berghei infection, Wercado and

von Brand (1957) marked that the cell lying towards the centre
of the hepatic lobules lose glycogen earlier than other cells,
however, certain cells of infected liver stored more glycogen

than others, The same worker in 1960 mentioned that every

infection produced its own characteristic changes in the

e e . ——— - N o ooy - — s
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;/ distribution of glycogen and lipid,

f} Sawada et.pl. (1956) found an increase in glycogen

/amd fat contents of the cytoplesm of the hepatic cells during
their cytochemical studies on the hepatic tissue of mice
having Schistosoma japonicum infection,

Munnich (1960) marked a decrease in elycogen and
increase in glycoprotein in the foocus of inflammation caused
by the larvae of Ascaris lumbricoides,

Kadziolka (1962) opined that during early
cirrhosis there was a slight reduction in glycogen content
while in advance cases there was a marked glycogen depletion
in fascioliasis, Dhar & Singh (1963) found complete depletion
of glycogen of liver in dicrocelissis. In the same year

Roneus (196%) mentioned the loss of glycogen from the

localised area of hepatic cells around Toxocara cati in the
liver of pig,

During the histochemical study of liver in
opisthorchiasis, Ansari (1968) observed a marked depletion of
glycogen in the hepatic cells, Glycogen was found in the
parenchyma of the pesrasite, He also described an incresse in
mucin secretion by the lining epithelisl cells and those of
newly formed glandular tissue. At the same time he also marked

a slight increase in protein contents of the infected liver,
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CBSERVATIO N‘S.

1.61YCOGEN,

Deriodic acid-schiff reagtion (TAS)
Normel liver.

The normal section of the liver showed usual
pattern of glycoren content in the cytoplasm of the hepatic
celle, connective tissue of the portal tracts, wall of blood
veseele and epitheliel cells lining the bile-ducts, gave PAS
positive reaction of moderste to strong inteeity (Plate IT,
Fig. 1).

Infected liver.,

On PAS staining it was found that glycogen
content in the cytoplaem of hepatic cells around the bile -
duete conteining the paresites wae markedly reduced, theugh
normal glycogen content could be observed in the cytoplaswm of
hepatic cells located away from the parasites, (Plate TI3Fig.2).

2. P8 0% B T R,

Vercury Bromphenol Blue method,
Although, there eppeared to be slight
depletion of protein in the liver cells around the bile-ducts

containing the parasites (Plate TIIj Fig.1), no sisnificant
alteration, in other liver cells of buffale infected with

G, exnlanatum, could be seen,when compared with non-infected

control,
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DISCUSSION,

6LYCOGEN,

In the present study marked reduction in the
glycogen reserve was noticed in the hepatic celle surrounding
the bile-ducts containing the peracitese, Tuite in agreement
with present observations the glycogen content of the liver has
been renorted to decrease in meny parasitic infectione, The
depletion in liver glycogen was observed in T, taeniaformis
infection in rat and cat (Lewart & Lee, 1953), in P, berghei
infection in rat (Mercado snd von Prand, 1954, 1957, 1960), in
early stage of experimental clonorchiaeis in rabdit
(Kuwemura, 1958), in A, lumbricoides infection in mouee
vunnich, 1960, Kumar 1967), in early cases of fascioliesis
(¥Yadziolke, 1062), in dicrocoeliassis of cattle and goat (Phar &
singh, 1963) in Toxgcars cati infection in nig (Roneus, 1063)
and in opisthorchissie of dogs (Ansari,1068), However ,contrary
to this Swada et.n2l (1056) observed s marked increase in liver
glycogen of mouse infected with S, jJevenicum,

any workers have discussed about the factors
responcible for decrease in liver glycogen in different
paraeiiic infestations from time to time, Mercado & ven Brand
(1954), however, did mot explain the exact mechanism involved,

but opined that the possibility of liver disfunction and semi-

starvation by the host as the probable cause of glycoren

e et S e il  —— . e
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depletion in P, berghei infection in rats, A similar reason
wae also attributed for glycogen depletion by Sinton'& Hughes
(1924), von Brand & Regendanz (19%1) and von Brend & Mercado
(1956) in csses of human maleria, trypencsomes and P.berghei
infection in rat,respectively, later, Mercado & von DBranéh
(1957, 1960) suggested the adrenal disfunction as one of the
cauee for reduction of glycogen content in the liver of rats
in P, berghei infection,

Cheng (1963}, obeerved that glycogen molecule was
firet broken down to glucoee molecules which were then
absorbed by the parasite and resynthesised as glycoren within
their body., These workers, however, have not explesined the
exact mechanism involved in this,

Besides this, Meegraith (1956) and Ansari (10682)
esugrested the possibility of s fector originating from the
parasite iteelf which interferes with the oxidative function
of the cells, poseibly by inhibiting the cytochrome systems,
The poseibility of glycogen depletion in present studies may

also be conasidered to be due to this factor,

PROTEIR,

Turing the present study a slight but non -
sisnificent depletion of protein reserve of the liver cells,
surrounding the bile-ducts, having parasites, wae revealed,

fuite in agreement with present observation,

kuwemura (1958) obeerved a decreese in the protein content of

- —
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the liver in early stage of C, sinesis infection in rabbits, A
decreéase in amino scids of liver in case of Plasmodium

£allinaceum infection in chicken and A. lumbricoides infection

in wmouse was reported by Ramaswamy (1956) and Remarsc & Sirei
(1958), respectively (cited by Ansari, 1968),

However, contrary to these observations, Ahsari
(1968) reported a elizht increase in the basic prbtein content
of the liver of the dog in opisthorchiseis,

Fumamura (1958) hypothesized that s continuous
hepatic disturbance by the infection may be responsible for

these changes, In my opinion, the explanation of Kuwsmura may

be true,
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HISTOPATHOLOGY OF JIVFR

REVIEW,

Zulasiri & CSeneviratne (1956) studied the
#roes pathology and histopatholosy of the liver of buffelo
infected with G. explanatum, MNost of the paramphi?tomea were
in the bile-ducte, though some were found in the liver
substance and occaslonally, in the portal veins, Invasion of
the bile~duecte appesred to be uniform throughout the liver but
the gall-bladder, although thickened end fibrosed, never had
paragsites, There was extre-crdinary muscular hynertrophy and
gub-endothelial proliferation of vessels, particularly the
hepatic artries, this is attributed tco the hepatic
bypertension csused by substance produced by the parasitee or
the widespread granulomatus leeions of the portal tract, The
cirrhosis was the monolobular type, The route of infection was
trens-peritonial, These authoris have considered

C,. bathycotyle and Explenstum explanetum syncnym to
G, explangtunm,

Varma (1957) had described 8, explsnatum from
the bile-ducts of the buffmloes in Bihar, but he has not

gtudied ite pathogenesis,
erivastava (1944) and Singh (1958) have studied

the 1ife cycle of thie parasite, Tineh {1058) opined that thie

paresite was eifher non-pathogenic or slightly pathogenic in

e ——
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adult forume,

Sinha (1062) noticed slight enlarcement of the
liver though he d41d not observe any wma jor change, In the
section of liver he had seen many amphistomes in different
developmental stages in bile-ducts, He also confirmed the
findinge of Kulaeiri & Seneviratne (1956) that the invasion of
the liver by the perasites were uniform, The bile-duct wae
thickened and enlarged, The gsll-bladder was also thickened
and fibroeed, The gall-bladder contained larze number of
amphietomes, He observed incresesed connective tissue in the
proritel areas, in bile-ducte with hyperplasia of glendular
epithelium and infiltration of mononuclear cells,

Singh & Kuppuewamy (1960) obgerved that the
liver was enlarged, haerd, pale with haemorrhasic spots on the
surface with mottled appearance, The parasite were either
lying free in the lumen or attached to the mucosa of the bile-
ducts, The wall of pgall-bladder was thickened containing the
amphietomes, They slso observed that the haemorrhagic tracts
were surrounded by fibroue tissue, Portasl aress also showed
increase in fibrous tissue, The parasite wase sttached to the
mucous membrane of the bile-.duct by the help of acetabulum,
Tesquamation and hyper-trophy of the billiary snd hyperplasia
of the mucous gland of the lamina propria were also noticed,
The lymphocytic and mononuclear infiltration in the portal area

e w#ell ae in the hepatic lobules was described,
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OBSERVATIONS,

Crosse !’athglgw

The liver was enlarged ,hard and pale, The
capsule of the liver was thick with haemorrhagic epote on the
surface, The amphistomee were firmly attached to the mucosa of
bile~ducts by the help of acetabulum, thoush some of them were
lying free in the lumen of the bile-ducts, The bile-duct and
the gall-bladder werethickened snd very much distended, The
parasite at one occasion were seen free in the gall-bladder,
Histopathology.

The histopathological etudy of liver revealed
that the changes were very much severe in the periportal tracte
although the other parte of the liver were aleo affected, The
parasite was seen inside the lumen of the bile-duet (Tlate IVy
Fig.1). The epithelial 1lining cells of the bile-ducts showed
gsevere degree of hyperplasia end hypertrophy. The connective
tissue around the bile-duct also showed severe hyperplasia
with well formed collegen fibrile (Plate IVy Figz,2), The liver
cells in zeneral showed varying degree of retrosressive changes,
The retrogressive changee in the hepatic cells were cloudy
swelling end fatty degeneration, At placee the degencrative
chenges in the hepatic cells were so severe that frenk
coapulative necrosis and fibrosie could also be moticed
(rate V3 Fig.1). The blood-vessels in general appeared to be

dilated, Periportal veins, central veins and sinsoides showed
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fpprecinble degree of dilatation, In some of the portal tracte

there were infiltretion of mononuclear cells - macrophages and

lymphocytes,

DISCUSSION,

During the present gross study, the liver was
enlarged, hard and pale, The capsule of the 1iver was thick
with haemorrhagic spots on the surface and the paraeites were
found to be attached firmly to the mucosa of bile-ducts by the
help of accetabulum, Cuite in agreement with the present
observations the liver has been reported to be enlarged, herd,
pale and the parasites were found firmly attached to the
mucosa of the bile~ducts by Kulaeiri & Sencvirastne (1056),
Sinha (1962) and Singh & Xuppuswamy (1969),

DPuring present investisations at one cocecasion the
paraesite were secen froc in the gall-bladder, These observations
are in agreement with Sinha (1962) and Singh & Fuppuswamy
{1969), who mentioned thet the parasite might have misrated
into the gell.bladder after death of the host when the
sphincter muscle at the mouth of seil-bladder had relaved,
Contrary to this, in the present studice the rarssites were
recovered from a gall-=bladder, befcre the relaxation of
ephincter muscle, in & surgical caee, This suggestd that the
relaxation of sphincter muscle did not play any role in the

migration of parasite in the gell-bladder,




42,

RAJENDRA AGRICULTURAL UNIVERSITY, PATNA M.Sc, (Vet.) THESIS, 1971.

Miecroscopically the m&in.leaions were observed in
end around the bile-~ducte in periportal tracts, because large
wa jority of parasites were found in it, The epithelial lining
cells of the bile-~ducts showed severe degree of hyperplasia
and hypertrophy. These observations are in agreement with
Yulasiri & Seneviratne (1956), Sinha (1962), Singh &
Kuppuswamy (1069) and Sahai & Srivastava (1971),

During present investigations the liver cells in
general showed varying degree of retrogressive and
degenerative changes snd at places the degenorative changes
were so severs that frank coagulative necrosis and fibrosls
were also noticed, Similar changes were observed by Kulasiri &
Seneviratne (1956) end Sinha (1062),

In some of the portal trecte the infiltration of
mononuclear cells — macrophages and lymphocytee were also
revealed during present studies, Similar type of infiltratione

were also observed by 2inha (1962) and Singh & Kuppuswamy( 1069),

— e
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GENERAT ,

The e¢lassic work of Yeh (1959) on the
nematode genus Jetariam Viborg, 1795, hae no doubt elicited
interesting additional informetions to settle many disnuted
issues, particularly the long standing controversy on the
volidity end separate identity of von Tinstow's (1906) species
Ze. digitata. He proposed division of the genus with crestion

of two additional penera viz, Hyrsoonemp and Artioneme ,besides

Setaris with slight morpholorical differentiations to hold the
forms parasitic in hyracoides, artiodactyls and perissodactyle,
respectively, Yamaguti {1961), elthoush mentioned abhout the
snld division in foot note, maintained only the 014 Ymown
single genus Setaria to hold all the species irraspective of
the Zoo0logieal status of their hosts, Nelson (1962) was also
reluctent to accept the proposed division of the genus, But,
Dutt (1963) recosmized the new genus Artionemes and hed added a
new species A, indice from an Indien sheep, Thereafter most of
the workers have recognized only well known genus Setgria,
Patnaik & Pende (106%) described £,labisto -
pepillosa (Syn. S. gervi) from the peritoneal cavity of one
month 0l1d buff-calves, Varma gt.gl (1971) have established
¢lear distinection between two species of the genus Seteria viz,

S, 81gitata and 8, cervi, But, no work is svailsble on the
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taxonomy of mierofilariae of S. digitata and S. cervi,except
Varma et. al (1971), who gawe only measurement and diegrams

of S. digitata,

IMPLANTATION,

Williems (1055) had implented live specimens
of S. cervi in experimental gnimals successfully end recovered
microfilariae in the peripheral blood. As a prelude to the
gtudy of life history of S, digitata, Anantaraman & Victor
(1957) and Victor (1958) sttempted to transplant adu1£ male
andfemale worme recovered from bovines, into the abdominal
cavity of two goats and a rabbit on the lines adopted by
Williems (1955), But,they could not succeed in their gttempt
to recover the microfilariae, Iakra & Sinch (106%) were
successful in implanting both §, cervi and S, digitats in
three out of four rabbits and got the microfilariae in the
peripherel circulation in 48 hours to 13th day post
implantation, Thereafter, several workers have implanted live
worms of £, digitata in the peritoneal cavity of rabbits,but
did not find microfilarise in the peripherazl ecirculation of the
implanted rabbits, They have noticed the migration of these
wormus in different viseersl organs - (Takra, Singh & Srivastava,
1964, Sehai et. gl., 19663 Sahai& Singh, 1968),

Again Varma et,sl. (1971) successfully
transplented these worms in 16 rabbits and recovered micro -

filariae in 13 of them, They have completed the insect phase of

e —————— e ama, S - — g o o
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1ife cycle of . digitata from these donor rabtbite by using

laboratory bred mosquite Pedes vittatus and Armigeres
obturdans,

~rratic wisration and histopatholopy of affected orcen.

Species belonging to the renus Seteria have been
reported to occur erratically in several other locations,
Erratic wigration of §, digiteta into the faciel attachment of
right kidney, mesentry and lobe of the liver (Isk¥re & Singh,
1963), in the diaphragm, liver owentum end urinary bladder
(Takra et.nl. 1964), in the liver (Sabai et.pl., 1966) and in
the lung (Sshai & Singh, 1968) was observed in cames of
implentation of these worms into the peritoneal cavity of
rabbits, Again, Varma et.nl. (1971} reported ite cccurrence in
the ¥idney of & cow in Bihar (Indis) for the Ffirat time,
€imilarly S. gervi has been renorted to occur ectopically in
the liver (Vasudev, 1955), in the liver diaphragm and heart
(#111iame, 1955) and in the smell intestine, oyes end
pericardium (Dutt, 1063) of normal and sbnormal hosts,

S, equina has also been ectopically reported from the bladder
(Chbayashi, 1953), brain (Vogelsang & Varvarz, 1056) ,thoracic
ecavity, lungs, pleural sac, liver, testicle, atomach,
intestine and eye (Dutt, 1963) of normal and abnormal hosts,

sarwer (1947) studied on the pathogenecity of
Se cervi in buff-celves and described main pethelogical

elteratione as congestion of the mucosa of small intestine,
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presence of endothelial cells and fibrous tissue formation,

Sahai et.al., (1966) studied pathological changes
in the liver parenchyma of rabbit due to erratic migration of

S. digitata., The changes were mostly centred round the

parasite and were necrosis, marked leucocytic infiltration
around the necrosed lobules, extensive haemorrhages and blood
vessels engorged, The hepatic cells showed characteristic
changes of cloudy swelling, fatty deseneration and
condensation of chromatin material on the nuclear membrane,
karyorrhexis and/or Pyknosis, They have also observed

proliferation of bile-ducts and increase in connective tissue

elements,

P
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IVPTANTATION OF RABRITS

YITH_LIVING “'ORMS

OBSERVATIONS,

After identification, mature epecimens of Sl.diritata
and £, gcervi, both males and females (eravid) were implanted
into the periotoneal cavity, separately, each in three rabbits,
within two hours of collection, Tor £. digitiata rabbit nos,1,2
end 3 and for S.cervi rabbit nos.4, 5 and 6 were used, Rabbit
noe.1 received 14 femsles and 4 meles; no,2 received 12 females
and 7 wales while no.3 received 4 females and 3 meles of
S. 8igitata. On the other hand 18 females and 7 maless14 females
and 5 males and 6 femnles and 2 meles of_S.cervi were implanted
in rabbit nos.4, 5 and 6, The blood smears were resularly
examined every morning and evening from next day of implantation
t111 they survived,

Rabbit no,3, implented with £, digitate, revealed
the presence of microfilariae in their peripheral circulation
from 10th day of implantation and the microfilariae continued
to be present in circulation only upto 6th day post-appearance,
Thereafter the microfilarise were not visible in circulating

blood and so the rabbit was sacrificed on 20th dey of

implantation, Even on thorough examination no worm could be

detected except a little caseation in the peritonesl cavity."hile
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other two rabbits (Wos.1 and 2), implanted with 8, digitets,
414 not reveal any wicrofilarime in the periphere;l circulation,
The rabbit no.1 died on 6th day of implentation, On post-mortem
examination 12 specimens of living §.digitata wae recovered from
their peritoneal cavity, The rabbit no.? died 2nd day of
implantation and on post-mortem exemination 6 live §.digitates
were recovered from peritoneal cavity, It is interesting to
mention that cne dead worm was found in the small intestine of
this rabbit,

The blood smear of rabbit no,6,implanted with
Se cervi, showed the presence of microfilariae in circulation
after 16th day of implantation which continued only for 2 days,
Thereafter, the blood examination reveeled negative results,
Again, this rabbit was sacrificed on 22nd day of implantation
and thorough search revealed no worms but only caseation in the
peritoneal cavity, Vhereas other two rebbits (Nos.4 and 5),
implented with S, cervi_, did not reveal presence of any
microfilariae in bloed eirculation, The rabbit no.4 died on
5th day and rabbit no.5 on 2nd day of implantation, Their
post-mortem exsminstion revealed 10 live S, cervi in the
peritoneal cavity of rabbit no.4, whereas both of them bhad
erratically migrated worms in their livers,

The results of the present investigetions have

been presented in tables VI and VIT,
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PISCUSSION

As apparent from description and tables VI and VII
thet the worme have cetablished themselves only in two out of
8ix rabbite. The wiercfilariae could be recovered from the
peripheral blood of these two rabbits, one implanted with
S. cervi and other with §, digiteta., The present findinps are
quite in agreement with those of Williams (1955)3 Ta'ra and
Singh (1963) and Varme etigl (1971),They hed also implanted
these worms in rabbits but did not observe microfilerime in the
peripheral blood of all the implanted rabbits,

Contrary to these Ananteraman & Victor (1957) end

Vietor (1958) failed in their attempts to recover the
microfilariae in the periphersl) dlood of two rzoats and one

rebbit after implanting these worms in the peritoneal cavity of
these animals, Thereafter, lakra, Singh end Srivastava (1964),
Sahal et.al, (1966), Sahai and Singh (1068), aleo failed in
their attempts to recover the microfilarise in the peripheral
blood of rabbits post implantation,

Turing present study a2lso the erratic migration of]
8. cervi has been observed in the liver of two implanted rabbits
(Vos.4 & 5)., These observations are in conformetion with that
of Vasudev (1955) and Williame (19055), who had noticed the
erratic migration of £, gervi in liver and Sahai gt.al, (19066)

who aleo noticed erratic migration of 8, dizitata in the liver

of rabbit,
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Se 8igitata in the present investigation wae founad
to migrate erratically in the intestine (rabbit no.?) which
appeares to be the firat record in ebnormal host,

It i interesting to record thet ﬁufina rregent
studies, the rabbits could not survive the_heavy worme burden
(wherever number of worms implanted were more) and died,
However, Varme et.al.(1971) could implant even upto 25 worms

without any adverse effect,
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. HISTOPATHOLOGY AWD HISTOCEEMISTRY OF ILIVER

OF RABBIT, HAVING FRRATICALLY MIGRATED

SETARIA CFEVI
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HISTOPATHOLOOY AND HISTOCHEMISTRY OF LIVER OF RABBIT,
HAVING ERRATICAILY MIGRATED SETARTA CFRVI.

OBSERVATIONS

HISTOPATHOLOGY,

Although the severe changes were seen in the
liver tissue adjecent to the parasite,but aligﬁt alterations
were evident throughout the liver parenchyma, The cut section
of peresite (§. cervi) was seen around which there was a large
amount of haemorrhage end serofibrinous exuadate, The liver
cells arocund the parasite showed complete necrosis with little
amount of connective tissue proliferstion. The liver cells
revealed varying degree of degenerative changes like cloudy
ewelling, fatty degeneration and coagulative necrosis,

(Plate VI FPig.1).

The bile ducts in the periportal region showed '
hyperplasia of the lining epithelium, Many new bile ducts
formation could aleo be seen (Plate VI Fig,2),There were many
haemorrhagic tracts in the liver and blood vessels (Tortal
veins, sinusoides and hepatic veins) ,were dilated and engorged
with erythrocytes,

However, cellular infiltration was not a

feature in this case,
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HISTOCHEMISTRY,
A: PROTEIN,

¥ercury Brow-phencl Blue method,

Yormal liver,

The normal section of liver showed ususl pattern
of protein content in the hepetosites in all perte of the liver|
(Plate VIIjFig.1).

Infected liver.

The liver celle adjacent to the parasite showed
almost complete depletion of stainable protein while the cells
situated away from the perasite reveeled good amount of
protein, (Plate VIIj Fig,2),

B: GLYCOGER,

Periocdic Acid-schiff resction,(PAS’techninue)

Normel liver,

The glycogen content of the normal liver of
rabbit revealed the usual pasttern of glycogen distribution,vi-,
the cytoplasm, the connective tissue of the portal tracts,wall
of the blood vessels and the epithelisl celle Rining the bile
ducts gave PAS positive reactions of moderate to strong
intesity.

Infected liver.
There was a complete disappearance of glycogen

in the hepstosites around the cut sections of perasite,Thourh
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normal glycogen content could be seen in the hepatosites

situated eway from the parasites,

DISCURSTON

HISTOPATHOLOGY.

During present investigations,the severe changes
were seen in the liver tissue adjacent to the parasite, with
wild alterations in the other parts of the liver parenchyme,
However, contrary to thease observations, Sshai et.al. (1966)
observed that the chengees were mostly confined around the
paresite, Tresent observations surgeste that the parasite
causee either mechanical or chemical irritetion and since, the
irritation reﬁaine milder towarde periphery then centre,it can
be well explained the resson of mild slterations towarde
periphery.

A large amount of hmemorrhage end serofibrinous
exudate around the cut section of parasites were noticed., The
1iver cells around the parasite showed coumplete necrosis with
a 1ittle amount of connective tissue proliferation, Similar
changes were also described by Sehai et.al (1966).

Sehai et.al. (1966) had described about the
proliferation of bile-ducts and noticed a merked lencocytic

infiltration around necrosed lobules of hépatic cells, Cuite in

st e e S 0 i At ——
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agreement with hie findinge e 8light proliferation of bile -

ducte with milad hyperplasia of epithelium was observed during
present study, however, the cellular infiltration was not a

Teature in this case, Probably, the time wae too short to
produce these changes,

Since, the severe pathological changes were noticed
around the parasite, it is presumed thst the parasite entered
the liver through parenchyma, Similar view was also mentioned
by Sahai et.al,(1966), They 414 not notice any alteration in
the liver perenchyma away from the psrasite, but in the
present study it has been noticed to be mild alterations in
the hepatic parenchyme away from the perasite, These
alterations can be attributed due to wild irritetions caused
by the perasites.It is just possible that the parasite may be

liberating wetabolitee which acts as mild toxin,

HISTOCHEMISTRY,

GLYCOGER,

In the present study there was a complete dis-
appearance of glycogen content in the hepatic cells around the
cut sections of the parasite, Timiler depletion in glycosen
content have been Treported in various porasitic infections by
geveral workers, The depletion of liver glvcogen was observed
in T, taenieformis infection in rat and cat (Tewart & Lee,105%)
in P, berghei infection in rat (Mercerdo and von Prand,19%4,

1957, 1960); in early estage of experimental clonorchiseis in
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rabbit (Kuwamura, 1958); in L. Jumbricoides infection in

mouse (Munnich, 1960, Fumar, 1967)3 4n esrly cases of

fascioliasis (Kedziolka, 1962); in dicrocoelismeis of cettle
and goat (Dhor end Singh, 1963); in I. cati infection of pig
(Roneus, 1963) and in opisthorchiasis of doge (Ansari,1068),

However, contrary to this Swada et.al. (1955)
observed a maried increase in liver glycoren of mouse ‘
infected with S, Jeponicum,

Hany workers have discussed gsbout the factors
responelble to reduce the liver glycogen in different
parasitic infestetion from tiwe to time, The possibility of
€lycogen dedpdeotion in the present study masy be considered to
be due to the factors originating from the paresite itself
which interferes with the oxidative function of the cells,
poseibly by inhibiting the eytochrome system, Similer

hypothesie have alro been described by Maeasraith ! 1056) gnd
Ansari (1968),

PROTEIN,

In the present study the liver cells adjscent to
the perasite showed elwoet complete depletion of etaineble
protein, Cuite in agreement with the present observation,
Kuwamura (1958) observed decrease in the protein content of
the liver in early stage of C, sinensis in radbbits, However,
contrary to these observations, Ansari (1968) reported e

slight increase in the basic protein content of the liver of
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dog in opisthorchiasis,
Kuwamura (1958) hypothesized that a continuous
hepatic disturbance by the infection may be responsidle for

these changes., I also agree with views of Kuwamura (1958),
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C.~ HISTOPATHOLOGY OF INTESTINE OF RABBITS,

HAVING EREATICATIY MIGRATED

SETARTA DIGITATA,




HISTOPATHOLOGY OF INTESTINE OF RABBITS ,HAVING
ERRATICAILY MIGRATED SETARYIA DIGITATA

OBSERVATIONS,
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The cut sections of parasite (S.digitate) were
seen lying in the serous of intestine, There were
heemorrhage and cellular infiltration around the parasite,
(Plate VITITy Fig.1). Tymphocytes and macrophages were forming |
the bulk of cellular infiltration, At places there was also
an attempt to form multinucelear foreign body gilant cells,
(Plate VIIT, Fig.2).

The connective tilssue in lamina proprias showed
little proliferation with infilteration of lymphocytes,The
epithelial cells of the intestinal mucosa showed
hyperplaeia and hypertrophy. At places there was desquamation
of epithelimsl celle resulting in a thinner layer of mucosa,

Histological appearsnce of the intestine
suggested that probably both the processes proliferstion and

desquamation of intestinal epithelial were enhanced,

DISCUBRICN

Turing present investigatione it was noticed
that probably both the processes proliferation and
desquamation of the intestinal epithelium were enhanced,

Lyﬁphocytes and macrophages were forming the bulk of
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cellular infilteration around the parseite and at plnces
multinuclear foreism body giant cells were also seen,
Contrary to this Sarwar (1947) observed only congestion,
presence of endothelial celle and fibrous tissue formetion
in the intestine during hie study on the pntholoricel
reaction to the paracite (S. gcervi) in the emall intestine
of buffalo.

The erratic migration of S, digitete in the

intestine of rabbit appears to be the first report in India,
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MORPHOLOCY OF MNICROFITARIAE OF

SITARIA DICITATA AND SETARIA CERVI
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MORPHOLOGY OF _MICROFITARIAE OF
SETARIA DIGITATA AFD SETARIA CFRVI

Setaris digitats (Von Iinstow,1906) and
Setaria Cervi (Rudolphi, 1819) are common filarial worms in
Tndia, The natural hosts of these worms are cattle and
buffaloes, in which they inhebit the peretoneum without
producing any spectaculer petholosical lesione (Innes, Shoho
and Pillei, 1952) though, Cameron (1951) depicted a erall
peritoneel nodule produced by thies parsiite in cattle,
Although these are the parasite of peritoneal cavity, farwer
(1947) end Varma et.gl (1071) reported the occurrence of
S+ cervl in the small intestine of buffalo and S.41igitats in
the ¥idney of 2 cow, reapectively,

Although adult worme are non-pathogenic the
larvae of S, digitata have been reported to cause cerebro -
epinal newatodiaeis and lumdar pafalysie in sheep 2and goate
(Xorean Research Commission, 1939 - 1944), Horeee (Itagaki
gt.al., 1947) and in Coats (Ishii, 1051),

T111 recently there was controversy cn the
morphological differences on the separate specific
identities of £, digitpta and §, cervi, which have been
established by several workers (Yeh, 1959, Shoho and Neir,
1960, Varma et.sl. 1971), Sti11, no sccount ie aveileble on

any successful attempt to differentiate the microfilarise
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of 8. digitata and S. cervi, Therefore, the préaent study
was undertaken to find out, morphological differenceg if any,
between the mierofilarise of these two species,recovered

from the rabbits, implanted with these worms,

DESCRIPTIONS 3

Yicrofilarise of Setaria digitata.

They were sheathed and measured 281 } 26,45
microns in length with sheath and 209 * 2,76 microns without
sheath, Their width was 11 2 0.37 microns with sheath and
7 £ 0.58 microns without sheath, The anterior snd was
witbwhat tapering, The cephalic space was 5 £ 0,24 microms,
The nervering, excretory and anal pores were at a distance
of 43 1.5 micronss; 94 £ 1,58 microns and 135 % 7.06
microns from the apterior end , respectively,., The nuclei in
the nuclear ocolumn of the body were considerably overlaping
and intermingled at the anterior snd than the posterior end,
The Caudal space was present which measured 10 £ 0,7 microns,
The sheath at the anterior end was observed invarisbly long

and bent (Plate IX,B),

Microfilarise of Sebtaria cervi.

They were aleo sheathed, The sheathed
mierofileriae measured 249 X 13,79 microns in length while
the measurement without sheath was 182 X 6,07 microns, Their

width was 10 £ 0.57hicroms with sheath and 5 £ 0,13 microns

e
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without sheath, The anterior end wae rounded and the
poeterior end wae somewhat tapering, The cephalic spece was
measured 5 Z 0.11 wicrone, The nerve ring, excretory and
anal pores were at a distance of 37 % 1,413 96 3,32 and
130 2 4,65 microns, respectively, from the snterior end, The
nuclei in the nuclear column of the body were much more
overlapping and intermingled than that of S.81gitata, No
Caudal epace wae seen, The sheath was not seen as long ae
in §, digitata, anterior tothe cephalic end,(Plate TX,0),

A comparative study of corresponding

neasurement reveals the following distinctive femtures

between these epecies,

BRI e
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TABLE VITY

Showing measurements aﬁd differences of microfdldrise
of S.digitata and S, cervi (in microns)

-3 3

00 0 0 5 0 2 5 6 e bt e
?ifferential points, | S.digi tﬁﬁ_ug-w‘Si_cér;i
S srmsssssssssssssssmrsssdoscrosmermmmsmsleccoere Seceeecos
1. Length with sheath 281 + 26,45 249 £ 13,79
2. Length without sheath 209 L 2,76 182.2 6€.07
3. Breadth with sheath 11 £ 0,37 10 2 0.57
4, Breadth without sheath 7 L 0.58 5L 518
5. Cephalic space 5 £ 0.24 52 8.1
6. Distance from anterior
end to (a) Nerve ring T 37 1.4
(b) Execretory pore 94 % 1,58 96 ¥ 3,32
(¢) Anal pore 135 £ 7.06 130 = ' 4,65
7. Caudal space 10 £ 0.70 Absent
8, Nuclei of the nuclear Considerably Vuech more over -
column of the body overlepping and lapping and

intermingled at intermingled,
the anterior end

than the
posterior,
9. Sheath anterior to Tong and Short
Cephalic end, invariably bent,
B e e S e g e

e
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DISCUSSION

From the literature it will be seen that the
morphology of microfilariae of Setaria species viz.
S.digitata and 8,.8ervi, have not been studied,except that a
brief note on microfilariae of S.digitata by Varma et.al.
(1971), They recovered the microfilarise from the abdomen of
mosQuitoes, immediately after their blood meal and found them
similar to that of peripheral blood. In the present study,
the comparative morphology of microfilariae of S. digitata
and 8, cervi has been studied for the first time,

In 8, digitata the sheath at anterior end was
so long that it was seen invariably bent while in S, cervi
the sheath was not so long. Although, Varma et.al, (1971)
have neot given any description of mierofilariae of
S.digiteta, but from their fisure it is evident that they
have also noticed quite long sheath anterior to cephalic end
of the body.

The Caudal space in the present observation in
S.,8igitata was inveriably eeen‘whereas in S.cervi no Caudal
epace was visible, Again, Varma et,2l.(1971) have drawn a
distinet caudal space in §,digitata. These two criterion of
the projection of anterior sheath and the presence of caudal
space in S.digitata is quite distinet to differentiate the twg

s s e e —

species on the basis of taxonomy of wicrofilariae,
The measurements of microfilariae of both species
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obtained from peripheral circuletion are compared in

Table VIII, 0f the measuremente made only that of body length
was of some velue in morpholorical differentiation. The body
lengths of microfilarise of both speclep were found to be
highly significent and they could also be used with a
reasonable degree of accuracy for differentiation, The body
length of the microfilariae of S. dizitats was 281 & 26,45
(with sheath) microne and 209 £ 2,76 (without sheat) microne,
whereas of S, cervi was 249 3 13.79 (withau® sheath) microms
and 182 % 6,07 (without sheath) microns,

Apart from the hody leneth,there were also slight
variation in the other measuremente, except that of cephalic
space which appeared to be the same in both the species.

The microfilariae of 8, digitata in present study
can be compared with those of Varma et.al. (1971), except that
the present specimens were a little smaller than that of
Verma et.nl. (1971), As the specimens studied by Varme e}f.gl.
(1971) were recovered from the abdomen of mosquitoes, it is

presumed that they might have developed in the abdomen of

moesquitoes,
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CFUNMARY

INCIDENCE AND NATURE QF HELMINTHIC

INFECTION _IN BUFFALOES

LA survey of the incidence of helminthic
infection in buffaloes in Binar .waa carried out, 52 buffaloee
and 14 buff-calves were oxamined during thie period and
48 (92,%) buffaloes and 13 (92.8¢) buff.calves were found to
be positive for one or other helminth, The collection
represents a totel number of sixteen species of helminths,out
of which there were seven species of trematodes:Basciola
gigantica, Cotylophoron cotylophorum, Calicophoron
Szuliorchis, Gimmntocotyle explanstum, Tischoederius

elongatus , Gastrothyvlax crumenifer Testifrondoss cristatas

four species of cestodes, : Yonierls expanes , M.benedeni ,

M, denticulata , Stilenis hepaticas end five speciles of

nematodes,: "aemonchus contortus , Oesgphagotomum radistum ,

Mecistoecirrus digitatus , Setaria dizitata and Setaria cervi,

The percentage of infection of each parasite has been

presented in Table III, Testifrondosa cristeta from a new host,

Bop-bubalis (Buffalo) has re-described,

HISTO-
PATHOLOGY ANL,CHEMISTRY OF GIGANTOCOTYLE EYPLANATUM
INFECTION

Histochemiatry of the liver in Cierantocotyle explanetum
infection in buffaloes.

The histochemical studies revealed a marked
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depletion of glycogen in the hepatic cells and ite presence

in the pgrenchyma of the parasite,

A elight depletion of protein in the liver cells
around the bile ducte contsining the parasite was also evident,

"athology of the liver in G, explanatum infection in
duffeloes. |

The liver was enlarged, haerd and pale with
haemorrhagic spots on the surface.

Histopathological chengee were very much confined
tc the periportal tracte characterised by hyperplasis and
hypertrophy of the epethelial lining cells of bile ducts, The
connective tiesue around the bile duct alao showed severe
hyperpla%ia, The liver celles showed varying degree of
retrosressive and degenerative changes with cellular

infiltrations,

STUDIES ON SETARIASIS

Morphological differentiations between the
microfilariee of S.cervi and S, digitata are furnished,
Implansation of the adult worms of S.digitata
and £, cervi in 6 rabbits through laparotomy were done,
2 rabbits (one each implsnted with S, cervi and £. digitate -

respectively) subsesuently showed microfilariae in their

periphefal circulation,
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B Smmee st

Petopie occurrence of mature S, 8igitata in the
intestine and 2. gervi in the liver of rabbit has been noticed,
The histopatholdpical changes of liver and intestine affected

with these worms were furnished,

The histochemical obeervation of the liver infected
with S, cervi revealed a complete disappearsnce of glycoren
ard etainable protein in the hepatic cells around the cut

sections of the parasites,
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