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PRESENT INVESTIGATION
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REVIEW OF LITERATURE



fudeiphd (1801) nomenclstured the troesatodes with an
opening at either end as amphistones, Ye, in 1809, divided
arphistones Anto wo growns: “capise disereto® and “capite
continun®.

Higsch (1809) proposed tho goms "Holostoram® for thw
farmer Jroup and pretained the nawe *Anmphistome® fof 4w latter,

sonsioeild (1008) created the famdly snphistomidas,

Pischoeder (1921) proposed gpenves Paturchigtans and created
soourring in mamsalian hosts.

Saldrey (1938) £irsc studied the dlseamse produced 'y
mwm:wmm@mmwmmmm
fran tiwe fnfected animale.

alkar (1906) made a peeliminery note on Glllar, & discase
affecting shoap and costs Causdd by sphistores in “unjabe

stiles and Coldberger (1910) proposed four subgenera for

Faust (1919} studied and doscribed in Jdotsil che awovetory
synte: of Sigenta which help in the Adentification of various
species of Algenic tramatodes,

Haplestone (1224) rade s revision of ayhistorws fufecting
manals,



s 13, e O ahels and uoabs

Travasscs {19347 moade a gystoamatde study of rarayalstones

BShalerad {1338 desorisa? the hoelminth sarasites of endg-
ticane’ antnalie in India.

Gajl 11738) nade a relindnary sote on o diseane ol shoaop
an’ coats ogalily Known g8 “olet or pittd”™ csusel lw avhlstomes.
“omkda (1938) rooorte’ acute aphistandiasis in catolie »f

Laarap dlstriet, esan and Ldontifled Cobyloehoere

causative agent.

Bepos (17360 made a3 coller tlon of perssphistasicsc from

Maiays and rewviguasd Lhe Joners Daleix




Tasoary (31937 aolie an

Maamarz 4n che sone

year included two now el eficht already nown “orwg fnto the

Thase are . gared (Cedor, 1700

Tty VYN T W {2 genhonden, 190103
MM; - lachantar, 19047 0, o ranrdae {Plachonder,

1971 e Jlopenda (Tlachoeder, 1901%s Z, aapdll

ant Colderger, 191013 2. d¢

omEER {atiayg

(Fulead, 192211 [, yokal

{Tamad, 122213 2 qiowvds (Vasuark, 1937 and 2. dsvdend
{Hagmark, 19317,

Shwdoras (1937 made a syatomatlo sty on che Mlninths

oL Teilan tromatodesn,

Sriveastave (1933F nxde 8 stuly on the 1ife history of

G (Piactoeder, 1901} stiles and
ooldueraser, 1910, of Indion rundnante stding bilologicel
control to chock infection,

cirloy (1730 stulled ehwr 14fe hiatory of v
£ ahonp,

Vaildyanathan (1941) induced esperiwmntsl infection with
i Saikigtug in a calf at adras.

HY Tyt o N



ahalerao (1944} ascertained the condition mown as
"{rrature anphistondssis® causoed by several spoclaos of
vieuborag in indian guninants.

“ageond (1944) reporsed ascuse anphistonigsis ia north

srivastave (1944880 stulied whe lifo history of

tivoly, from Indian runminante,

shalorao (124%) stutied wihe comyt aomhistomas of domeatic
animals along with tholr Antermadiate hosts in central Indla,.

“ogtye (179453 stwlled the seasongl incidence of various

helmdnthic Anfection and suggested furthor stuly of the life

histary and revention o

adaliar (1243) precorded Zatal ensoritis in oots lue to
imature aryhistows i Hadrog.

Srivasteva (1943 made & survey of halminthile infecticns
of 2w, guats, cattle and buffaloes of “unjab: sl Mndh and
sataniished uidespread cocurrenve of Lotvlochoron gotwle:

Thapar av! Sinha (1745) describoed in detsil the morphology
of & now avhistare, Slverig Andicg from the rusen of sattie
an?! buffaloes Ln Yl

Mappuswarny (1346) fumished 3 achew to elucidate the
etiology of “Giller” snd "ritwo® in sheer and goats in nihar,



D'souna {(1948) studied the oo Caliad obsours sheep disease
at the Livestock research station, Bosur, causod by immature

“uppasweny (1248) studied the gondition * itee' and ‘Clllax’
in shoop and [0atS,.

riwar (1949) msde a dotatled study on anphistombasis of
cattle, uffalons, chee:n and Joats.

Skrjabta (1242} made a revision of the aystunsties of the
resatods of order Jarasphistomats, Skwiabin and chuls {13371,

wilimott (1290} found tiuwee speaies of archistomes commonly
oocurridng in cattle in United singdasm and Irelend viz,,
tormn pexvi (Feder, 1790) Fischoeder, 1901 and two now
species, which she naved and described as [, hibmrnige and
aomark, 1937,

Tandon (1951) reported a3 now amphistoos Olvesia Lond
from the rumon of huffale (294 abelis) from lucinow,

Samskrisinan (19481 roported an oatireal of scute
anphistaniasis axmng cottle of Mellore dietriot.



Cuapta (19351} descridbed and figured the porphology of
L and mpde o comparative study with

that of tho findlage of Hasaark (1937},
rie {1953) reviewed the nafsphdstorss of australian
suninants,

srice and "wincoah (1953) reportod two now trematodesof

selles and Goldberper, 17910 from Nwerican shoap.

Namarm Jochard an? slwar (1954) in thedir check st of
sarasites in the Department of Pasasitology, 'adras Vewerinavy
College, included Cotvieohoron gob orws (Plechooder, 1951),
sapmyexivg matiosus (frandea, 1898) stiles and Coldberger,
1910 and Qlwaria Andica (Thapar and 3dnha, 1245),

dewagt (1954] nade s dotatled study on the comonly
coourring amphistonss of uninants in Jouth Affvicoa and idencified

from the reticulum of DO Laurug in “eaya.
Dinntk and Dinndk (1954) studied the life history of

paraaice of paainante,

Tandon (1933a) prosemted a redeseristion of larasohietonm
Sal (Fukat, 1922) and nsde 8 oo
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the Eindings of Mukui (1922) and Newes (1936),

Thapar (1756) mosde o oystematic survey of helminth parae
sitas of andinale in Inlle.

Dinntk (1956} made a detalled study on the morphology of
g {Pisohoeder, 1904 and 1ts intere

modiato host in Jenya.

Gupta (1958) discoversd a now spoctes Cevionoootvie dawesd
from 0o iodicug in “adres,

Siagh (1958) redescribed Gloantopor
1047) Hasmark, 1237 fron India.

wongy (1962) studiiod Paramghighoomn nlorobetiy
Fiochoedor, 1901, a rumen parasite of cattlo in Iarael.

HMukhor joe (1280atb) studied the lifoe history of Coviono-

of sheep and yoats and Sokyiaphoran Andd
1910 an anmphistome parasite of buffaloes, shoop and ooabs,

Haiher jee {1966¢) recopded Cevianacobwle

and goats respectively.

“ukherjee and Srivostave (1960) carried cut studies on
m uz‘ M“ ” b“.«"A;'::_4l: T ay m 4E
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Nasoark, 1937, which parssitises in the bile Jduct and gall
bladder of buffalaes, with a3 descripsion of ¢he species,

Dinndk (1961} reporved Paracchisvossys ohillaroixt meop.
grom rumen of cattlie st Mossbula, Noxtherm ithodesia and ita
development in Rubinie SoERNASAL.

Mwar snd Lalitha (1961) published a check Mot of hele
minth parasites in the Departaent of Sarasitolocy, 'aires
Veterinary Tollege, in whlch they had inciuded the following
spocins of aaphlseo:es also: Bk Qekvi (reder, 17900
Piachoeder, 1901, Sotylonty
191C; 2hvegis Loed ¥
{{repiin, 1047) voirier, 1883,

Thapar (1961; etuliied the ildife history of lyerla iodiss.
an anphistons sarssite £rom the fuwen of Indian cattle at
Laoknonr,

Dinnik (1962) reoported 2arpehds
from cattlo an? 1ts snoli hwet in the ranyas hilghlands,

ukher joo (1282 studied thw amphidstanstous trecatoies
af Jdaesticste? sadnnis,

Gupta (19637 brlefiy cescribed Parmmhistooyn aniclitus
Flochooder, 1904, a pavasits of rumsn of the farm andmals in
Pun Jabe

tatdyar and Varghney (1963 made a3 dotalled survoy on
ssphistomiasis in shewep and joats in Ustar Predesh and found
tha following spocies were involveds
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Muktmrjoe (1943) made a morphelogical study on two now

i Dasacki n.ap. and
, ascishind nespe from the rumen of shoeep and joots
respectively, at Sareilly, ktar Sradesh.

AYFER A e

Zawens (1964) roported 16,37 infection of damesticated
rundnants around Agra with amphistones of which 51,67 bedng

flachoeder, 1931 in nérica.

‘suther jee and Chauhan (1968) studied the ttcmatade founa
e of the following species
of amphistomes in dopestic rumdnants 2arayohistorss:

(‘eder, 1790} Plschoeder, 19013 2. gotad “uwkul, 19223 Lald
iogchongs (Fischosder, 19017 Hasmark, 1937 .,

{itiles and Coldberger, 1910) Nesnark, 1237 C. spientalls
ukher joe, 19663 . pagd
Hagasrk, 17373 Teylenocotyle scoliocoeliur {Tischoeder, 1904)
Naamark, 17373 L. dEweasd Cupta, 19505 C. DRAAK
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S salnicechalugs Tandon, 19553 CoSvionbioron SOLYAuhOKM:

(Pischosder, 1901), 3tiles and Coldberger, 19173 C. iodicum
anats Cupta, 19505 L. Reareidiiancis
Giaantogotvis axplanatus (Creplin, 1847

Hasmark, 1937 giveria Andiga Thapaxr and Sinha, 19455 . Roed
Tandon, 19313 Hopalocastar pakondap (roirier, 1833) 'ukherjeo
astrathvias crusenifer (Creplin, 1347 foirier, 1803
2dus comcaciug (wooss, 1006) ssiles and Goldberger, 19108
slonuatus (Pairier, 1883} 3siles and Goldberger,
19303 L. qoktioldd (Podrter, 1803) 2tiles and Coldberyer, 19104
Jehasonicrens aaangn (Jolnsan, 1239) Yemaguei, 1958,

Gupta (1966) reported Caligoohoran napdllesis from Doy
Raballs and g g ¢roo Gog AndAgue.
Hukhor jee (19668} reported the oocurrence of Calicoohoror
chig (stilen and Coldberper, 1910) Hasmark, 1937 from
Indian uffaloes, ‘wkherjes (1968b) also studiad and described
Eiu8 shancasug (rolcier, 1883) stiles and Celdberger,
1910, an amphistorw parasite of cows and buffaloes in India.
Hukherjoo (1966a) furthor reported a new species, Caligouhoron
Skdentaldg from the rwwen of Sapka BARGHA.
Faiad (1967) listedd ninetysin goneric names of tremstodes
which have been namel as anphistomes,

Gupts and Datt (1967e4d) reportad the occurrence of
Edschosdering sobtiboldl Zrom tho stomsch of cattle at Madras



i4

and Dombey and slso Gaptrothylad SERURARALSE, & comon pouched
sophistane parasite of rusinants in India,

Valichixo (1969) described two now species PakarohlisStoos
gmnia and 2. DikaEniag from USSR,

Bhattacharyulu and ~ande {(1968s) made a specific evalus-
tion on & collection of adult amphlstoows in sheap in Indda.
Shettacharyulu and Pande (1968b) also stuldied the excretory
systen in detsil to fdontify the fsmmature amphistomes in sheep.

Mukherjeoe (1968) studied the iife histary of Cotyloohioron

runinants in India,.

Jaln and Srivastava (1949) studlied the life history of

ptyia acoldocouidigs o common amphilstone sarasite of
rundnants in Indig,

Boray (196%) studiod the intestinal avhistonmlasis in
3 Achikawed Pukai, 1922,

singh (1970) recorded Spivastavs A031GE NeGenesp. an
amphistome parasite and studied the life history Ly infocting
shoep and goats,

Van Serydonck (1972) made a comtribution to the stuly of

the anatomy, norpholoyy and eystematies of African Paranphistos-
midae,

Gupta and Cupta (1971) roported a nov genus now spocies
AXA8 RovAnd fron cattle st Ermakulem.
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Hagh (1971) estailshed the ohservatios on tho sessonal
incideonce and sowerity of infestion of Lmmature smphistomiasis,
a Alosase in sheep and joats of Utkar »radesh,

Gupta and Gupta (179728) reportald a new spocies Cavlonocoty
BaERvand from cattle gt Cinakulam.

Gupta and Cupta (197Ib) reported s nev spocies IQeviaohoros
shaubsod fzon sheep st Senakulan,

Sali and Pogedar (1972b) recorded Parasohigtomes skriabind
for che {iret tioe Lrom Dyig aigs in Jamsu and “ashmir, This
apacies had been proviously reported from catile and bhuffaloes
m ﬁ:ﬁﬁ%’

Chu (1972) made a survey on thw incidence of amphistomes

VRIS MO COmEnon, in Xorea .

Pall (19273) made a survey on
sitas in ahwep in Nihar,

w Of twalmdneh caras-

Jatn {1573 made an extenszive study on the iife histary of
srphistomes, the cercarise and the afults along with the hosts
recopded in India and in other countries,
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Mukher jes and Chauhan {1973) made s detalled study on
Indian amphistones and recorded the common apecies ancountered
in India.

Sinha and sahel (1773) describes the incidence and nature
of helminthic infections in goata in Rihar,

Veliichiuo (1973) mede a systemstic study of tromagodes of
pan “iasmari. 1937, bosel on world vide

Ball and rosedar (1974) reported a new specles, 2iyvesis
Shiaoarl fram the rumn of crossehrod sheop in Hashmir,

Criffiths (1974) mpde an oxtensive study on the helminths

xe 28 the noot

Chhabea and Gill (1973) studied the incidence of hmimdnthie
infection and conterol of awhistomdasis in aninals in two
viiloyeas of Punjade.

Chellane and Sopalakristnman (1977) nade an coservation on
gastroeintastinal heiminthosis in shedp and goats in Cafatore
{Tant) atal,

Cupte and Nakhast (1777Tasb) made s detailed staly on
arphistonid parasites of Indla and mentioned the Slarmoonic
features of 22 species of amphistomes based on whole mount and
segittal sections,

Hama (1977) descrined the ogourrenns of Carlonscotoe
QUaGYs Shaleras, 1937, from buffalons, a now host in Rafosthan.
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gt (1973) desoribed the Paracphistones of bovines with
a description of Gastrethviax indigus.

Supta and Jen (1979 descoribed the exeretory, lymphatic
and norvous systems of some anphistomes of Indiss

Srivastava and Cupta (1578) made effoarts to disgnose
ptepat. ent amphistoniasis in cattle in Hapyana.

Shanhkar and Singh/ 1973 reported tim Ancidense of
3 {Coapling 1847 infection in ruminants

Shagna an? Asthang 11973) stwlfed tha ocuthreak of
sararphistomiasie in bovines in sligsrh.

Jayaxunar (1979) studied tho amphistone porasites of
domestic onisals with tholir jrevalence in Xarnstaka,

sey (1979a) reporeed the wvalidiey and systenatic position

of some Tazanobhistomids of Indiaon runinunts.

sey (1979b; desaribad the Life hiswory and yeographical
(dnndk, 1962},

Sy ant Graber {1979 described Cotviooharg
nielps frum the Aricsn buffaloes.

Bdusrio (1980} described o
£ron &m:zwafmmucmmm

Hafeor and Wwo (1900) studied the amphistoows and amphiow
tomiasis of shoep and goats in Andhra Pradesh,
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mast (1980) desoribed and figured in dotail the aaphistomes
found in domesticated ruminents in India.

Sxivastavs gh ale (1980a) descrided two new spovies of
anchistonos referableo to a new genus Jureshiallay (fandly
tweritdse Pan Tlov,) parasitic ia Indian siwep, goats and
buffaloes. They (12801 also described a new pouchod amphigtone
aussielia sech SEus Cens ote spe Hove {(Family Castrothylecidae)
from buffalons,

Srivastavs and Tripathy {(19280) roported a nev ounus
QONE with 2. Lobagum and 2. duktl as its type species
£hon sheop, goats and buffaloes,

srivastave @f gale (1982 studied cthe hmlminth parasites of
sheep and goata in unjabs
Tripsthd and Srivastava (1280a&d) carried out detailed

Padaahistaaks Jobatum and P, duktd amphiastooe of
In2ian sheop, gosts and buffaloss.

B8lbo g ake (1981) studied fasciolasis and CaFsnphisto-
miasis 4in cattle in the province of Verselli, Italy.

Al-=Janabd gt alk. (1903) reported £ ineneain o prran
grom the rumen of sheep for the firet ¢ime in Iraq.

Barkekoty gt 3ke (1984) reporesd an incidence of gastro
intestinal parasitic infection in cattle in Kemwuo diserict of
ASBan,

Fanlaov (1984) reported Parenphistene infection in rumsinants
in the pre=ural region of southeyn Sashkiria (ussRr),
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Gupta g% ake (1964) studied the iife history and histolo-
gical £indinge of Raranchistomes goeryl in sheep in India,

Curevich and Oshmrin (1984 studied the significance of
Hasmark's method in systemetics of cremstodes of the sube-crder
Paranphistomats (Saidat, 1936).

8idd4que and Shah (1934} desoribed the helninthic infeo-
tion of iiver an? respiratory tract of oatile of leshawar and
the iife history of akam

Saha!i ond Ansari (1985) made a detailed stuly on awmhisto-
miasis an its control in nihar,

dahai (170%) made stulles on anphistosatous fluikes of
SaN0 common versehratos in Patna,



MATERIALS AND METHODS



HATEAIALS MDD HITHODS

1. Collection of Amphistomas:

naphistoes were collected from the visceral ofgsne of
asttle, buffalons, sheop and gosts: claughtorsd st the HMunicipal
slaughter house, zZurischirs, Trichur; Corporation sleughter
house, Trivendrun private slaughter house st Hanmuthy, Trichur;
slaughtor house attached to the Veserinary fublic isalth
Dopartnont of the College of Veterinary and Animal sciences,
Aannuthy and from tho andoals oucht £OF post~aortan 4t Shw
Mepartnent of Pathology, Collecge of Vetssrinary and snimal
Salonces, Manmathy.

2. Seudy of Marphalogy:

Tho asphlatoeoms vere ostly oollacted in normal saline
solution after ocening the rwwen and bile ducta of the slaugh-
tored aninals, 7The avecinons vere brought to the laboratogy,
lymphatic syster alive after pressing gently in botweon two
mjoro-slides, The reprosantetive senples of different spocics
of anvphiatomes were ilattenad and £Lmed in 109 formalin for
36 hours. Thwee specinons were then washed for 12 hours in
sandng tap vator and astorwards in wo changes of distillied
water., They were kept ovearnight in working solution of acetic
slun cazmine,

Acetic alum carmine:
Stook solution: About 500 ml of Atetilled water wes hestod
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in a 1000 m} conical flask o boil and amenius slum

(AL (50,),12 B 3} was odded o make 8 ssturated solution
(sested by cooling when a little precipitste wes formedi.
Again the solution was boiled and powdered carmine vas added
upto saturstion f,6,, till & little quantity was left unlio-
aolved at bogtom, Tho £flask was thon cooded and the stain
solution was allowel ¢o moture for 42 hes, filtered through
a coaree filter saper and 5 o 104 glacial ascetic acld was
£inally odded,.

Horking solutlons
 eock solution e 1 6
Tistillied water «e 28 oo
The sposinens were geonerally overstained, They ware
dsstalned in 1% acid aloohol (99 ml of 70% alocodwl and 1 ml
of conc. hydrochloric acid) vashed in soveral changes of dise
tilled water to ramove tho tracoes of acid 4if any and then
dehydrated in ascending grades of eloohol {39, 907 arvl absolute)
sllowing 30 ninutes in each grade and lastly two changes of
xylol, allowin; to remain for clesring 13 minutes in each. 1In
place of xylol, aroosote was bleo ueed as o clearing ayent and
oreosote was found more suttable for clesring tho specinens
ware then mounted in canads balsam, 7These propared stained
specisens were utillsed for the atudy of detalled morphological
fostures, measuresants and camers lucids drawings.




22

3. Hstology of cenital pore and other structuraes:
a) Rolaxation:

Vazious anecies of smphistamos have thelir own distingt
shape andl dmproner rolaxation would distort the shape of the
Proper relaxation was obtalnad by the followling wethod
(Datt, 190301,

Thwe resresontative sampics of liwe gpeclens were put in
8 93 nl bbaker wnieh was filled with about 50 ml of physiolow
gdeal zaline solution and shalen vigorously f£or shout half »
minute, Yater hested £o a temperature of 30 to 55°C was then
grsdually moured into the haaker till it waes full. 7The flukes
4464 in a cowletely relawmed state and the shape assuned was
uniforn for the same spocies,

b) Pixatiom

foon oftar the tranetodos settled down o the hotiom of
tho msadar, the sumrnstant S1uld was thrown off and enough
s formalin was added an o fixotive and sllowed 30 hours.

el nicrotonys

The fixed specisans were washad in running tap water for
about 12 hours and afterwards dehpdrated in ascending grodes
of aleohol corsemcing Crom 707, 88%, 904, 79% and aphaolute,
three changes of each and aliowing half an houxr in easch, emvept
0% aleohol in which it was Mept for 2 hours, The anphistomes
wero then clesared in xylols tuo ghanges and 15 ninutes in eaoh.



23

They were hapt in a sfaxture of ogual pares of honazens and
naraffin foar 1530 ots An an owen, MNext, the spocimens wese
onbedded in saraffin wax, four chanpes, allowing, half an hour
in caoh and finally bDlochke wero made, The sections wOre HTow
pared at olqht mievons Ln pagitbal plane an? statned with
Hatrsatoerylin and Dosin stoln ond moumted 4in cansds bal same

4. Horphology of unflattensd spacimen

™he sarphoelogical stuly of unflastamed specinen (Dust,
1980) were ziso tried, This included the fullowing steps:
eoallection, relaxstion, fixation, bleaching, staining, dehydrae
tion, clearing and oxamination. Colleotion, relaxstion snd
fizacion vore done following the method deseribed, tigaented
aphdstones (Slwariy svpe and ell species of the sub-family
Castyothyiseines! and large spoaioang of other groups of
transtodes noeod bDloaching ¢o male thalr internal organs visible
when oleared, Glesching was done Ly Meeping Lwwreed thw
specinens in froshly prepared ghlorinated alochol.

Chlorinated alochal:

About 1 ¢ of potassiun chlorste vas taken 4n a 500 md
test tubs hald in an inclined position by meana of 3 teet Sube
holder amxi about U5 ml hydrochlioric acid was added gradually.
The mouth of the toast tubs was then plugyed with cotton woolk.
Chiorine was liberated and the Lest tube wes soon £illed with
yoliowsish yroen fumes, hon thore were no more Lubbles ot wiw
bottar: of the teat subeo, it was f1lled with 70% aleohol and
closed again,
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T™he £ix0d spacinmen, whdch had beon peeviously washed in
thy test subs containing chlorinated aloohol for blsaching, and
recuived 31 ¢o 12 hours depanding upon the degree of igrenta-
tion and sise of the aspecis A change 5f chlorinated slechol
might bo necessary deponding on the nuber of Ziukes subjoctad
for bDieaching at the same timo,

Sealnings

The opaciens ware washed in 7209 aleohol and stained with
sontic aler cermine, “he flukes were stained evenly and then
diffarenciste? in 19 acid aleohal 80 that the internsl orqgans
rotained adoguate staln but the body wall lost oost of At,

Detyrdration:
Nahydration waes done in ascending orades of aloohol

{2, %% and 9%7} hslf an hour (n sach and one hour in abaso-
lute sloohnl which wao changed aneme Auring this etoe,

~aove oll was found 0 be the et slearing sgent fo
thls mothind (ocdgrwond ofl was stioky and mandpulasion ol
goociane becane difiloultl. Inlcially, thwre wes ouch shirdne
kage of the apecimens vhile in vthe ofl but they regeined their
normal shape L0 shout ¢ o 12 hrs an? founyd suitable for stulfes,
Sxandnation of spocinonm

T™ha exaination of ontire specinsen was JSong under a
steropscople slotoscope eovidad with transilliuvnisation, T™he
tantes, uterus, pars muaculona, obte, omuld be seen in dorso-ventral
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viow, and the cosophsgus, Antestinel caecs, genital bulb,
parsproscatios, excretary canal, Lusurer’s canal ete. in
lateral view,

5. rorphological study of thick sagittal sectiom

T™he specirtons were also studied fn thick sagittal sections,
a3 suggeated by Dimmdk (1764), A pewri dish of medlun sise
(9.5 an ddameter) was coated with about 1 oo layer of peraffin
wan O S0rve 87 a Josocting Adsh, and & groove of gratually
warving width nd denth was nads at 1tz middle Ly rerowving the
mraffin hotwoen the o converging straloht lines, Tiw
axyctren vas than talvmn out 9f the olive oll, wiod wich a
flivor caper, and Zittor into the groove, ventrel alde up ag
a sultable location according 0 1ts aise, It was then owt
dowo o ogual holves vith a pagor biade by a madian ssgittal
incision vasaing throuh the oral sucher, snltal ulb and
acatalxilum, In case of small specinmens, the inclsion was made
p £itemd with epd and transilliue
aination. The two halves vere then exemined in clove oll on
a alide under & nicroscope wisth out surface ur. n geoa of
large specimens, cech helf was agatn cut into two hw s sagittal
inciedon, taking ecare that the madian slices wero of unifornm
thicimess, T7These incisions were mafe bw holding the sooddmen
betwoen the thued and the fore finger of the lofe hond o hHote
woun Glass slahs of pporopriate thickness nlaced on 5 tray
(™uee, 1930), The slices of she flukes were thon ~ounted on &
slide in clove ofl under cover jlasses. The two molian slices,




mounted with their f£iret cut surface up, showed thwe modio-
sagittal oucfaces of the aral sucker, genital bulb, soetabxlum,
testes, omorotory bladder, Leurer's canal, ete. The lateral
siides showed the oonfiguration of the intestinal caoce,
viteliline glands eto, Idetification was done in clove oil,
which only gave the clearest view, Later, permanont mounts
in canads bDalsan were mnade.

saick methods

For routioe Ldentification of comnon apocles, a gulck
mothod (Tuet, 1930} was £ollowed in which thwe staining was
svaided and the bleschod spocisons vere cloared in toto or after
making sagittal sections in a mdsxture of egqual parts of lactow
shonol and phenol.

6. Prevalence of ayhistonns in domestic rusinantss
Collectian and exadnation of faocsl sanploest

Aoutine exanination of fascal samgles from cattlo,
buffaloes, sheop and goats brought to the clinics of Jollege
of Veterinary and snimal iciences, Mennuthy and Trichur vege
done at random Lo assass the prevalenos of infection in those
aninals. Faotal sanples vere collected from rectun in emall
enpty vials and browin to the laboratory and exarmined by
sedinentation technigue, 7The exanination of faecal samples
wore conducted as a routine work, monthwise, to £ind out the
seasonal variastion in provelonve if any. Msegal saylos wore
also collected for muysination from the cows and heifers brought



27

to the artificial Inseminstion Contre of the College of Vets-
ginery and Animal) scionoss, Mannuthy and Trichur and from
castle maintained at Cattle Dresding Parm, Thunburmushy)
University Livestook Parm and Coat Parm. at Monauthy.

Informations ware collected pertaining to the totsl rumber
of animale slsughtered/desd and the numbor of animals that
sctually harboured anphistomasn, This wes compared with the
result of famcal expnination,



RESULTS



PROVALENCE OF DAANMDIIITOMBS
a) 28 revealed by Pascal Exsmination:

T™he prevalance of Paysuphistomas in donosticated rusinasnts
was Jdetected by exsuining the dung samples collocted fram
these animals from difforent places of Xerala State, Month-wise
rusinants as revealod by fsacal sample examination is jresented
in Table 1.

2 goval mesber of 1,4%0 samplos were oxaained for infection
with Paremphistomes in different classes of domestic runinants
L.0., cattle, buffaloss, sheep and goats from Aprdl 1995 to
Hareh 1306, ©Cut of thoas, 1,116 samples were from csttle, 63
from uffaloss, 311 from goats and none fran sheep, M total
of 253 carplos from these snimals were found positive (16,98%)
From the dsts collected it can be seen that
buffaloes socounted for the maxizwm percentage of prevaleonce
(23,374 and ehe goats adntous (3.28%).

™he saniown prevalence of saphistooes in the animals ware
found during the monthe of Jund and July, 1948,

Season-uise nrevalance of amphistones in cattle, huffaloes
and goats is presonted in Table I, It can Lo noted that the
maxisum prevelence in all classas of thase animals was during
south west monsoon (cold wotl, 1,04, fXom June to August. 7Ho
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least of the provalonce was Suring dry sesson (1.C., Dooesber
to soxdll.

b} As revesled by post nortan exanination:

The prevalonoe of 5 an revealed by acamination
of aninals slsughtered in 4ifferwnt slaughter houses of Xerala
state and alse the doad animals brought for post-mortem in tiw
Departoent of “athology shows that out of a total of 780 ani-
mals examined 17,9591 vere infeotad (Table 11X, Dufisloes
accounted for che pmaximun prowslonss {34,678 while sheep the
mintmam (4,174},

Different spocies of aaphistomes recovered f{ron asach class
of donwatic runinants and thw peraentage of prevalonce in £oo-
pect of oath of then aire seg out in Table IV, It can be seen
that in cettle GAASCothvIAR QENMOLESE sccounted for the maxiaun

Co pAKBYAnds ammtz.mm. In the case of buffaloos
gyvic ssplanatiss rocorded the highest (57,694 and
g the lowest (15,30°),

lowvant (5.58%) .,

During the prosent invostigation, & total mwdber of 17
spocies belonging to eight different genera of fandly
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Paramphistonidas could he recovered from ostile, wifaloes,
sheepr and goato, amaMummwmm.fm
in reticulim glso and one in bhije ducts and liver unly.

While wwo opecies (ZARGE

5 soladiloEs An twe classes and seven apocies {Cglieauhoror

The species of asyndstones recovered with shalr hoets and
loossions are wesontad in Table V.



i ZRICLELU (PISCHORDER, 1904)
HPTLLS AND COLDBBACER, 1910
(2LATT 10, 1)

The body is elongated, cunical, ventrally curved and
measures 10,51 o % 3,51 mm.  The ratio hotween the breadth
and the jength of thwe body L2 112,95,

The orsl sucker iz spherical, subteminal s measuros

Je58 wm 2 GoD6 mm, Ite relation to the body length 1s 1111,94,
seasures J.91 = An leagth.

Inestinal caoca are sinuous with soversl bonids and termie
nate at about the lovel of e antarior bhowvier of c¢he soota-

The testes are tandors and sliohtly lobed, T™he anterior
cestis is larger and regaures 1,10 o x 1,46 =, and the
pasterior ong moAAures .94 mm X l.43 ma,

Ovary is oval in shape, postetesticular in position and
mMassures 0,39 mim X 0,47 o2 in sise. The coiled uterus arises
from tha right odde of the ootype. The visellaria are [olife
oular and nuoerous, oxtending from the intestinal hifurcation
uptn the anterior ond of the scotabulun in the astracoocal
rogion.

“ho sootabulus is temminal, opening ventrally vl meswires
2443 men in ddawver and fts relation to the hody leagth is 114,3,

*All msssurements are Ain silliisstar



™ genical pore is postsidfurcal, an? situatel at &
distance of 3,14 m from thw anterior and of the hody amd
1,13 o away from the iatestinal bHifureation,

Supe ave oval in shape wizh an aperculum ot tho astonuated
and and messure 0,141 = x 0,07 om in sise,.
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1, 1790) PISCHOEDSR, 1901
(PLATR Ho, TI)

The body ia condoal, alongated and curved vensrally.
The dorsal snd ventral bordews are avenly curved, The cuticle
bears prominent tubercles an the angerior third to half of
the body, more extensive ventrallys The length of the body
15 12,54 mm and breadth 3,92 mme Dorso wventral thickness i
216 mm, '

The scetsitaium 4 subterminal, messures 1,03 mm in dige
meter, The sgetabular Index 15 116,67, “he orsl organ nGasures
2+893 mn and 1ts ratio to the longeh of the body 48 1114.04.

The cesophacus 12 0,827 mn in leagth withous any bulb.
The fntestinal cascs: has seven nearly identical bands, the
torminal part dirocted ventrally, and resches arto the level
of the acotabulum,

The tostes are tandon and deeply lobed, the anterdor
wastis monsures 1.04 ma x 1,72 ey the postarioc cestis measures
Tedl rm x 1,84 tny  The ovary is post taaticular and measures
Sedl mm in diameter, The genital poxe is altuatod at o Ale-
tanco of 2,97 mm from eho anterdor end and 1,41 = hohind the
intastinal bifurcation,

Egges are oval in shape, operculate and measure 5,148 mm *
3078 mne



Thoe body is condoal in shape, sliohtly curved ventrally,
dorssl border ewanly curved and the ventral border almost
stralght, The body meazrures 6,52 ma x 2,97 e The ratio
betwean the length an? the hreadth of the body s 112,30,
he cuticle bears small papillee around oral aperture only,

The oral sucker is osubetemminal in position and massures
Te86 mm 3 (o83 txae  The ratio of the length of the oxal organ
to the bady length 46 119,6. The oasophagus 4s small an?
poasures 0,55 mr An lengeh, It ratio to the hody longth {a
111248,

™he inteastinal caoca are wavy and tesnmdnate in tha
acotabular soe, They arae with five o seven honds with the
torninal parts directed dorsally. The testes are diagonal and
strongly Llobad, The antorior testis measures 0,94 mm X .88 o
and the posterior Cestis 2,94 mn 2 0,69 1.

Owary As almost spheroidal in shape, .38 m3 4n diametor.
viesllaria are follicular, extending from oesophageal €0
mddacetalnlar sone. The wserus {3 2 asirnie tube lying in the
median Lield.

Mootabulus s subtorndngl, spherical in shape, directed
vmtraily and its aporture 1o 8 by o folded wreath
iike ridge. The diancter of aoetabulum 18 1.56 ™ and o
acetabular index 1o 114,3.




The genital pare is post bifurcal, located at a distance
of 1,59 mm fram the aaterior and, The genital sucker 15 well

Bggs are nesrly oval {n shapo, operculate and oeamire
157 men x $,072 e 4in aine.
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RGN THDICUM STILAS AND COLDBEROER, 1930
{LATE Mo, IV)

Tha fresh apecimens are Lighe hwown in colour and oonical
in ghaje with thw maxbogs breadeh across the postoerior portion,
The dorsal border a shallowly and evenly curved., The body
moasures G.50 a2 2,97 2 in size, The pharynx is subglobular
Ain shape and (.59 o ¢ 0,56 oy An odae, The oesophagus BAULOS
54683 rm in length and ia without any ophageal bulb, The
casonhagyas cives rise to intestinal caeeca, which are such colled
and cerndnato Liindly & little posterior to the anterior margin
of the acetabulum, The oral SUCKEr MEssUras .67 s in length
and 0.47 mn in bweadth and fts retio to the body length 15 119,86,

The testes are deaeply lobhed and are nplaced siightly dis-
yonal, one behind the other. 7The antarior and the postorior
LOOLNS MOASUIOS QP4 rm X 075 mm and 1,09 8 x 1,06 mn Dot~
pectively,

The ovary is situated behind ¢tiw posterior cestis,
antarior £0 tho anterior margin of the aoetadulun and nessures
(36202 exn % D279 mn 40 size. The uterus is strongly convow
luted, The vitelline ylands are follicular in nature and
distributed in betwoen the bifurcation of the cesophagus and
the antorior mercin of the escotabulum in the lateral £ields
of the body. The acotadulunm measures 1,59 s 4in dlamoter,
The aoetabular index L8 114,1,

The genital pore 1s surrounded by & genital sucker which
i situated posterior to the ossophegesi bifurcation,
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The body is conioal in shape and slichtly curved yontrad.
It mapsures 5,73 rm in length andl 2,82 ma An breadth. The
dorsowvanteral dimwter is 1,26 mn,

he acetsbulus measures .96 o in dlawmtar, Its rele-
tion oo the length of the body 18 113,67. Pharyas soasuros
3462 T X 074 o A0 size. The cssophagus 43 a small tube
moasuring C.30 s 40 length, 7tz relation to the Lody length
13 1814.73. The intestinal oaocs ale wavy forming aome colls
and cerainate at the acotabular 2000,

The testas are very anoll An alge with egsrd to the
hedy size of she flulw, lobad and dlagomal 1o posision. e
anterior sestis measures .47 am X 0.4 e and postecior
MeAsures .49 mm nt 5.43 mm in sise,

Ovary i sawowhat rounded and rmasures .35 s An dlae
meter and i3 placed postetonticular,. Vitellarlis are weil
develoed, extanding alon: the lateral sides of the body from
the level of the alddle of the phary to the post
mity of the acetabulum,.

The utarus 1s sligple, tube like, originates from the
ookye, Tunt Ewericrly Lin the medisl field o open into the

™e genital poxo 45 situated at & distance of 1,80 =
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from the antorior ond and is surrounded by a wall developed
gendtal saier, The dlaeter of fenital suciwr is 3,32 om
and txe relation bhetwsen the lenth of she pharynxz and the
diancter of ganltal sucker 13 10,8,
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The body is cylindricsl with the anterior end bluncly
rounded and the posterior end truncated. It is siightly
constricted at the prosoetabalar zone or at testicular s000.

™e mouth is torminal and suzvounded by an oral osucker,
™a oponing of the ventral pouch is ventral to the oral sucker,
The anterior end, mouth, tho wvantral pouch ooeing and the
genital buldb are ail moderatoly paplllated, The size of the
hody 13 6.43 mm m 2,12 mn, the ratio between the length and
breadth of the hody is 133,08,

The ventral pouch is triangular with its vertex dirocted
ventral and its opaning i located 0.32 mm from the anterior
end, The orsl sucher is torminal end MOAsUres .43 rm An
lonih, The ratio botweon tho length of the oaral sucker and
the body length s 1114.8. Thoe ocesophagus 1e straight, omaller
than the aral sucker end nwesuros O.41 ma in length,

™e scetabulua {6 terminal, Peanures .71 ova x 1,10 o 4n
size and the index Lo 115.2. Thoe cases are alightly wavy,
paralliel to esch other and placed in the dorsal field. Thay
terndnste a lictle bohind the middie of the body length.

The two testes are niaced dorsoventrally. The dorsal one
s larper, unlobod or foebly lobed and 2MasSures .60 o 2 0,63 mm
in sisa. The aize of W amaller vonkrsl testis L8 0,55 mm x
Je 47 tamy
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Ovary is located Ain between tle two toetes 3nd moasures
537 mn % 042% ma in aime, The uterus is spread in the raxiisn
field, dorsal to the testss bt ventral to pars prostatics, pars
ousculoss and seminal wescle, The vitellaria are distributed
in ¢i® ventral and lateral fields of the body {Tam the OOC-
cesophegeal ©o prescotabular sono. The genital jore is situated
at & dioctanow of 0,93 mm from the anterior end an! opons into
ieval,

thy vantral poach at tix
THE eyus in thip GLEDUS MuUasUXes Del7 mm x 084 mx An
siod, ovei and operculate.
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PISCHOENREAIUS COBBOLDI (~OYNIBR, 188))
FRILES D COLDBERGER, 1910

{LATE No, VII)

The body 4s elongave and bluntly pointed anteriorly.
It 4s truncated postaviarly and alightly comegricted in front
of tho scetabulun, The dorsal border is evenliy curved whareas
the ventral border is almost straight, Body owasures 14.%2 mo
in length and 5,18 ma in breadsh, The ventral nouch is tri-
sagular in shape in erosse-section and dirented ventrally. The
gopening of the ventral »oush 48 0,708 s apare from the
anterior end,

The atetabulus ia terainal, msssures 2,25 mm in length
and 2,80 ran in breadth, The asutadular index is 1:16.4. The
oral sucker 1o 1.2 mn x 1,00 mm 4in sise. The ratio of the
length of the oral sucke: o the body length is 1:123,10, The
oesophagus is ahare, .97 am in Jength and bdfurcets into two
wavy intestinal ocateca. The casca are long each with six to
eight hends and reach beyond the posterior border of the
vantral teates,

T™he testas are irvegular in shape, situsted in the pre-
acetabulsr sons, They are dorsoventral in position, The testes
are deeply lobed and more or less equal in aigze and measures
1,62 M x 1.48 W, Pars prostatice snd pars musculoss ere well
developed, the seninal venicie i3 tubular and tightly convoluted,



Ovary locesed posterior to dorssl testis oo the left of
median line, 1is oval in shape and measures D.47) m x C,540 mm
in sise, The uterus iz placed in the median field, The vite-
ilaria a¥e spread in the ventral and rmedian fleld and extend
from tha pogtectior ead of the aral euwker %0 thw tasticulay

BN,

Genital pore {2 1.10 oo sway from the anterior extremity
at chw Jovael of the anterior end of thw sesophagus and wigh
2 welli developed genital Milbe

Bggs are oval in shape, operoulate and measure 7,123 mmox
2,062 ma in sise. |



4"

oA THADARL AN QIR 1948

(LATE Ho, VIXT)

The fluhe {5 £flat, elongate and "BasuUres on an average
5096 rm in length and 3,273 wa in msaxdmes breadth. It i
widest at tho niddle and gradually tapess towaria the anterior
erxl, The posterior extranity is roge or less rownded, !umo-
rous cuticular papilllac ars present Lo the roglon of mouth and
genital sucker, The cuticle is inturned Hoth at the mouth and
the genital opening and the cutisular papillee oresant in theoe
roions are in the form of aaall denticles, Thoy are 2is0 Cohe
tinued alon; tho onsire loageh of the mmuscular »ortion of the

™he mouth opaning 1s placed teminally and is surrounxied
by the ofal suchker which 13 3,203 o in dlameter, Thore are
two pahes, one an oach side of the oral cucker at 1ts "HELoe
rolateral aspect, Thay are fused with the oral sucher and aaoh
one easures 0.658 mp 4in length. The ventral suckor whleh s
hogdered lwy a ridge 1s at the posterior ond of thwo body ad
IAsUras 1,066 mm 2 7.70% om 4n alee and is oval ia shape,

The mouth leads into an elongated recusved 7' sghaped
oesophagus which has two partss an anterior long muscular pare
widcll can agaln b divided inte an elongate! stralght har and
the cuzve of the cesoshagus and & posterior non-cmuscular part
3 the fomer wvith the imestinal bifureastion. The
length of the muscular art of ossophasus i1a 2,332 =m and the
noneaascular part 5,470 om naking 8 total of 3,292 mme The
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caegal bifurcation 1o at about 1,599 mm from the anterior ond
of the body, e two intestinel coocs are long and with Zour
boands an each lird tersinate blindly nocar the ovary, ia fraat
of the vantrel sucher,

There are two tostes situated alightly dlagonally tandem
ose behind thw otnar in the posterior half of the body, in
front of the ovasys Thoy are rope or less rounded with slightly
lobad igreswiar morping. The angecior testis moasuraes (.43 ma n
D3 an and LhHe pootarior 1.470 mm X 5401 om in size, Mg
tance of the sntearior testis f£rom he anterior end of the fiuke
13 3,526 ma anxd €he distance of the postarior teotis {oren thw
entarior vastis L6 3,172 mm,

Thw vasae deforentia from the two testos undte togother o
listlo in Zront of the antoriar teetis and forms tho vesicula
sadnalds, Wndah lowds into she clrmas, The cirrus is enclosed
withis o thin wailed cizrus sac and opens into the genitsl pore
boside th opendng of the aetiatern,

vary, located alightly left o the median line at the

level of the hind boxder of the posterior testis, is spharical
in shape and ©.108 ma in dlometer, The course of the uterus

is winding an near ivs teruinal pere becorws sliightly muscular
faming the metratonn,. The vitellaris are well developed and
econciot of soveral lavge foilicles, Thoy are situated laterslly
an sither alde of whe body, anteding five o liselie posterior
w0 the gendtal sucher to a Litsle in front of the soetaitnmlum,
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The genital pore L8 situated at a8 dlatanow of 1,697
from thoe anterior end of the body and is surrounded Ly a well
deveioped genital sucker,



BRSE TrOON, 1951
{PLATE W, IX)

T™he worm 49 nore or less condcal and flattenmd and
measures T.131 mm Ain length and 2,784 = in brsadth, The
posterior and is nore o less vounded, Cuticular papillae
tha acatabulum. The cuticle is inturned st the mouth and the
ganital suckar and 1 also gontinued as a linding of the orsl
sushey anl the mascular portion of the oesophiras,

Tha sath asd it aral susker aie sorslneli. Thore are
two pouches on eithar side srising from the dorso-iateral
aides of the oral suckor and axe fused with ic. The acete-
il located at tho posterior end of the bady is oblong in
ghope and measufes 0,267 mn x 1,097 am,  The mouth Leads into
an elongasted 'Y' shapod ocesophagus whieh conasists of an anterior
lone; sescular onrgion foraing anly the eloncated Sar of the

lottar ' gt the poaterior noomaasuler portion forming the
curve of the latter *J* and connecting the cosophasus with the

intestinal bifurcation, Tho suscular portlon »>f cho osoophagus
miasutes 1,734 m: and nonemasculer partion 0,062 M in length,

™e catcs are long, coiled tubes arising at a ‘Movanoe of
2,198 o from the antesior end of the body, Rach one forme
three loose Guring its owurse efore werminsting bilndly just
in front of the aootaisiluct, ThHe Ganta are aluays curved inwards
st thelr nosteriar blind oxtrenities lying very clovely om
behind the athar,
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T™he testes which afe roughily spherical with lobed margin
are placed one behind the other 4in the posterior half of the
body, The anterior tastis lies at a distance of 3,499 m from
the amserior end of the dody and measures 0,931 ma 4n length
and 1,097 mm in breadth, while the posterior one (.,923 mm 4in
length an! 1,066 mx fn brosdth,

Thae ovary ia owval in shane lying near tho termdnal loopo
of tho intasginal caana and noatesior to &he tastes, "OaUD0S
D217 mm 2 0,206 mm in sise, It lies at 2 Alstanoe of 1,097 o
£rexa tha posterior ond at the midline of the vy, Thw userus
arises from the cotyne, runs antorioriy in the 14 line w0 Soem
the metratarn and opons into the ganital rmore, The vitelline
wlands ape follicular, olace? laterally on aither side of the
body, exteandin: betuwsen the genital sucher and ventral sucher,

The gendtal pora, which is altuated in the pro-bdfurcal
sone is surrounded by the gonital sucker, which is located ot &
distenoe of 1,200 m fron tho snterfor end.

Pye afe ovol in shape, peITulath and NGazur? AR mma x
0.0632 an in eize,
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"ORLTIM (FEACHGEDER, 1901)
NASMARK, 1937

(PLATE Ho X)

T™he body is elongate, oval, »lightly ourved ventrally,
nluntly pointed at the anterior end snd rounded at the roate-
rior and, The snterior end pressnts several rows of cuticular
papilioe. 'nile the dorssl horder ia convex the ventral horder
i3 almast straight. The hody measures 6,59 »m x 2,27 o in
sise, the ratio hatwesn the length and the breadth of the body
10 132.%

The oral sucker is spharical, measures 0,73 mm x .52 mn
an? ite ratioc to the boly loagth £s 119.3, The cesophajus
measures D.71 mm Ln lengthe The caecae are almost equal in
iength, each with five to aix bends and temminate at the lavel
of she owary.

The testos are lerge, asphwrical, tandem and slightly lobed.
Toe antarior testis moasures 1,29 s X 1.35 na and tiw poskerior
1e25 mm X 1430 mm Ain size.

The ovaCy is oval o almoet spherical in shape, lies bote
ween the posterior tostis and the acwtabulum, eisher o right
or lefe side in the dowsal aspegt of the bhody and measures
Se3l mm X 0,47 mn 4in size. The vitelline glands are in nine
to fifeosn clusters, axvend from the lewvel of cesophagus to
the level of antkerior border of the agetalalum, The ocotype is
clear snd surceunded by compact tehiis glend cells., The uterus
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arfisos from the cotypa, runs antoriorly medial and dorsal to
the testio and opens inco the genital pore,

The acetabulun 1s sub-terminal with the opeatng ventrally
digected, It measures 0.%4 o in diameter. Tho ratio botween
the disswtor of scotabulun and the body length 18 187,00,

he miaal. wvore io locaso? hehdnd thw intestinal bifur-
cation, 7The ganttal papilloe vafy 4n shapo acoording te shelr
dagroeo of exvenelon (Fiy, 2 Y. Pare masculoss is swsoular,
and eho sominal vesicie io woll develope? and highly convoluted,

Zgge are almost oval in shape, operculate and measuve
Del125 v % S0 min &n sine,



The body is conicel in ehape with a convex dozsal and
concove ventral surface, The anterior extfesity tapers while
the postorior extrunity is more or less sounded, The body Lo
pdals in colour while fresh and the anterior regdon ds
with several chitinous papilise. Pive or ailx rows O soali
cuticular spinas are found Just Donoath the Houth openiik.
™o 4fstance between tiw adiascant ows of apines 18 C.283

{avorage) .

™o bady moasuras 7,683 mm in leagth and 3,087 ma in
brosdth, The oral suckor moasures O.9 ma x 0,062 mm in size,
s 48 tube like, elongsted measuring 2,195 mn in
lengthes It DAdfurcates Lato two thick cmspdouocus intestinal
epoca which terminate noar the anterior margin of the acetabulum,
The intootinal caoca arc without any colling or twisting and
unlfmm 4in shape and sise.

™he two testes which are tandem, with fow lobes, lie in
the middio of che bholy. They ase comparstively lacger &n size
with regard to the body aloo of the fiuke,. The anterior tootis
measures l.411 on in Jongth and 1,881 pa An breadth and thwe
posgerior 1,489 o 4n lengeh and 1,619 mm in Iweadths The
connon gonital opening altuate? anterior Lo che intestinal
bifurcation is surzounded by 8 muscular ring.

The owary is owval in shape, post eesticular and mwasures
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0376 mm % 0,501 rn 4in sioe, Vitollaria are voll deweloped,
consisting of elongated follicular masses in 12-14 groups in
each: side. The vitellaria un both sides, oxtend from the
level of intestinal bifurcation to the alddle of the aceta-
bulume Transverse diasceter of the acutabulun Ls 1,097 o,

The eggs are oval in shapo and measule 0,125 ma X 0,670 oo
in aige,



A Wﬂw”?& D QUPTA, 1972
{PLATE to, XII)

The worms are condeal in shape, dorsal border sliightly
convex and ventral horder concave., It measures 6,066 a x
247 ma, The dorsoventral diusster is 2,11 o,

T™he acetabulum measures 0,94 mm in dianoter and its ratio
ta the length of the body 48 17,3, rharynxe neasures 0,627 mn X
32501 a2 in size and the ravio of fts leagth to that of the
body 48 1310,0,

hasus 13 a very saall mmm men in lenth
and fts rotio to the length of tlw body iz 1:10,12. There La
no casophageal bulb or sphinoter, The Intestinal caocs are
wavy without such winding, resching upto the ascatabular zone,

The testes are aslsost tanden. They are lobed with irre-
gular border. The antecrior testlis measuzes 0.%40 mm in lengeh
and 06972 mm in bruadth. The postertior tostis measures 0,340 mn
in length and 0,912 m: in beeadth. Pars muscularis is well
developed and colled,

Owary is oval in shape, situated in betwesn the poesterior
tastis and the svetabulune It measures 3,258 mn x 2,203 mu 4in
size. Vitellaria are scattered in groups aloag the intestinal
CAOOR.

The gehital pore liss posterior €0 the intestinal blifurco-
tion, Genital atrius is vell Jdeveloped,

Egus ate oval in shape with opexculum at the narrow end
and measure 0,109 ma x 0,082 am in sise.
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(i ATR B, XIXX

The hody of thw ldving specimen is oonical in shape and
sliohtly curved ventrally, The flsttens! Speci ens HGaoure
4493 % 2,07 e 4n size, The cuximun breadih 45 at the level
of the middle of the posterior sostis, The antorior porticn
of o Hody is provided wicth gapiliee whlle tha raat of e
body is saooth,

The asostabulum is aud
netoar, and is directed ventrally. Ite zetio to thw longth of
the Hody 18 115,82, The pharyax messuraes 0,87 am 4n loenguh
and Je51 ma An beeadth. The retio betwdon the length of the
pharynx and thw bHody length is 117,35, The ossophagus mossures
Jedl e An length and ds provided with a well dovelopel Lac0-
phageal bulbs The intestinal casgs are siightiy wavy at che
pocsterior end and verminste at the level of chw niddie of the

adnal, nmeasares J.0%5 mm in dlae

Tho testes are lobod, aituated obliquely tando in froat
of che acovabualun and triangular in shape,. 7The anterior sooeds
meazures .73 o 4n loogth and Q.94 mn in breadth while e
posterior tostis 0,83 rmm 4n length and 0,06 rm 4n beesdth.

The ovary fs rounded in shope, situated at che lovel of
the niddle of the scotabulum snd mossures D31 M 2 5,27 mm in
2igm. The gonital pore is located at o littie welow tie
intestinal bifurcetion. viscilaris ave composed of snall



folidcies, situsted mainly on latoral aspects of the caoos.
Tho viteilarie extand £ram tho jevel of intestinal bifurco-
nion an? terminate at the niddle level of the acotabulun.

Egus measure 04125 mn x 2,071 m An sipe, oserculate at
el narrow attenuated ond and oval An shane,



BR (CanrLIn, 1247) POIRIER, 1853

(PLATE Ho, HIV)

Rody is ooarly critindrical, hanans shapedl, curved
vantralily, widenad st the posterior end and hwving a siigiw
constriceion at the preacetabular region, The length of a
mpture spacinen 1 on an everage is 14,42 'm and the hroadeh
6.230 ryn,

The vantral souch is very lazge, which opens anteriorly
and anten? ovar the Wwhole vantral surface wto the region of
the ventral suchar,

The orai suckar neasures (4% mm x 0,78 e  The cesovhagus
18 3,87 v in length, The caeca are long, wavy and resch urto
the angtorior border of the testes, The scotabulum is terminal
and nsasures 1,88 mn 2 2,51 ma, the madaunm dlaneter found being
3,00 e The scotabular index is 114,838,

The two tastes are oval, lobed, symmtricoal and placed
side by side in the suw transverse plane bhotween the intestinal
oaoce and tht asetabxalun, Mmﬁ.ﬁimnz.%mm
243 ma x 2.12 m peopoctively in sise. Sars musculosa and pars
prostolics are well developed,

The ovary is situated in boatween the two testes, just
anterior ©o the anterior margin of the soetabulum, It L8 owval
in shape and neasures (.73 M X J.58 ma {n sime, 7The uterus
which 48 a small tube, crossos from left to right in the middle



of the body. Vietellaria eomposad of snall folllcles extand
from the intestinsl bifurcstion upto the anterior margin of
the tostes mainly in the preagetabular zone in the ventral
and lateral fields of thw body,

The genital pore fs surrounded by a small genital bald

and apons into tha ventral pouch, 1.12 s £rom the anterior
and, Genital atrium is falrly vell developed,

Egos are almost oval with an operculun at the narrowv ond
and measure 2,109 mm x J,062 mm An siwo,
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Bt {(FICHREDRER, 1991)
HASHARE, 1937

(LATE Ho, V)

The hody is conical and slighly curved wventrally. ‘“hile
the dorsal border is ewvenly curved the wentral border {s
unevenly curved, 7The anterior partion in majoricy of the
spocinmens are etraight. The cutiols bears mm papd L ias
on the anterior third on the ventral aspect snd alighmly leas
extensive dorgallys Tho body mussures 15,44 m x 7,13 om in

8ize,

The acetabulun 1o verndnal and messures 3.04 o in die-
neter. The acotabular ifndex s 154,02, Tha oral sucker moe-
sures 2,17 rm x 1,96 o, The ratio of tha length of oral sucker
to the vody length 48 1:7,3, Tho oesophagus moasures l.41 ™ in
lengthe The fntestinal cacce have seven bands with thoe terminal
pert direceed ventrally.

T™he teastes are diagonal 4in youty; afults, apperently tandem
in full grown one’s, moue o less txisngular and deeply lobed,
“he sntaercior testic asures 1,00 mm x 1,72 oy, while the pDOS-
torior one 1,72 o x 1.64 o 4in sime. The pars musculasa 49
highdy Jdevelogs forming sevaral looss and about six o seven
times as long as the —ars proststics. Seninal vesicle is well
developed ant hichly convoluted,

Owary 43 poot sesticular, owal to splwmrical in shape and
Desoures 0,94 mxa x 1,176 ma in aise, vVitellaria oextend from
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the cesaphageal region to almaat the posterior and of the body,
The genital pore is 3.snmmm‘mriarmmu
located along with the genital atrium, The ganital pillar
which bears genital papiliae an the tip is surrounded by &
oup shaped cavity on the body wall called genital calyx.

Bggs are almost oval in shape, operculats and measure
04341 mm X 0,082 v in sise.
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ORCHER (STILER AND QOLDBERGER, 1910)
SASMARY, 1937

{ PLATE Ho, V1)

Body ia conical, elongated and curved ventral. ‘hile
the dorsal bosder L8 evenly curved, the ventral border is
unavenly curved, The cuticle hoars a few napllise around thw
oral aperture, The bHody acasures 10,19 ma x 5,33 o 4n sive,

™he acetabulus is subterminal and messures 2,74 ma 4in
dizmeer. The acotabalar dndex $s 113,71, ‘The oral oucker
measures l.26 M 2 0,94 mm and 168 ratio to the body length
is 1:0,78. The cescpha us measires 0.5 ma in length, caocs
pregant £ive to six bends in each limd with the terminal pare
directed dorsally.

™e two tentes are symretricel, one on either side o
the median idne, henispherical, irregular in outline, osuli~
flover like and deeply lobed, The right sestis moasures
1481 mn 2 1,64 mm vhile the loft one 1,84 mm x 1,76 o, The
senxinal vesicle is tubular and thin,

The owary 16 slightly postorior O the LAsStes, oval and
measures (.53 mm it U.61 om in alee, T™he vitallaria extend from
behind she ocosonhageel reglon o mid acotabular sone,

The uterus is oimple tube like and thin, orviginates from
the ootypo and runs centrally in the median £ield o open iato
the genital pore,

The Genital pare is slaced at o Alstenoe of 2.5 m» from



the anterior ond and post bifureal. The genital bald fe
loceted st the bhottom of s Jdeep genital plt.

Tgus are oval in shape, aperculate and measure 5,128 ma x
0.062 oen An sise,
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HABHMARY, 1937

(LATT M0 VIT)

The body L8 conical in shape. The posterior half of
the boady 1o ewanly curved while the anterior half sharply
curved, Cutidcle Hoara & fow tubercles, Langth of the body
i3 13,64 m and the hraeadth §.3% mme DoOrsoventral measuro-
ment of the body 4a 2.1 m™a,

The mauth L8 surrounded by an oral sucker which is
1,319 M in length and 5,944 =m 4An Dreadth, "he mouth leads
into a phafynx moasuring J.754 mm X 0,970 e The atio hHete
woen the length of the pharyax snd the body length 4o 1117,

The oesophagus is slightly curved and neasures 7,705 mn
in length, The intestinal caecs has four shallow bemis andd
torminate in front of the acetabulume, The terminal parts of
the csacs are directosd dorsally.

A palr of tastes situsted ohliquely tandem are shallowly
iobed andd compacts The antorior tastis mwasurvs 1,88 mm x
3,96 1, while thoe pootorior one 1,57 mm x 3,76 .

Ovary is compact, oval and situated at thw posterior ond
wn rizhe olde, moasuros 0,52 om x .78 M, The saminal wealcle
is highly developed, tightly colled, occcupying & large spaco
below the genital pore. Tho vitalline follicles are large,
matnly distributed on the latersl sidos an? extend f£rom near
tha ocesophagus wto the anterior reglion of the acetabulurm,



The uterus runs antesiorly, medial and dorsal to the
testes and ig convoluted at the middle and the terminal end,
The scetabulum measures 4.60 mn in dlameter. The acetsbular
indost $8 112,700,

The genital pore is located posterior o the intestinal
bifurcation, at a distance of 1.00 o away from the anterior
extronity.

Egge are almost oval in shapo and measure G.134 mm x
D086 mm An sise,



DISCUSSION



NXCVEETON

uring the prasent study, out of a total nuwsber of
1490 fasgal ssmples from domestic ruminmmts examined speci-
fically for smphistore oggs, feveals that 16,.98% of the
enimels vere infected, The rate of prevalence increased
from the month of April omsards and deciinad Arastically from
Deoender o Mareh, This pattern of prevalence could o
possibly due to the geo-clizatic conditions of Heralas State,
The climate of Xeraia 1o described as maritime monsoon type
with little seasonal rhytim, Only two seasons are prevailing
here, namely Try/sumer and monsoon (Somanathan, 1980). The
MONSoOn oS M extanis from May to Novenber aad Ary/sewes
soason from Degember o Aprils A close study of the nonthwwar
provalance of anmphistones in Axsastic rusdnants shows thag the
8 af MORsOCN SeAsOn and lower
inmmo&m/mmm‘ rractionised sorutiny of
the monsoon season yeveals that there are twe Jefinite monsoons
nanely south ¥est and Horth Sast, the former hoing the predomie
nant one, PFurther, depending upan the tenmpersture and hunddity,
the monsoon season of Xerals can be divided into coldewet (June
to Auguet) and warm wot (Mar and September to Movember:, hile
conasidering the prevalence ssasomwise it wes highest during the
sSguth “'est monsoon (Fune €O August! with 30,084 followed bw a
prevalmnoe of 20,37 in the Hogth %&tmiﬁaywﬂﬁm
0 Novesberi. The data collected during the present investicaw
tion substantiate that there 12 a definiue relationship of




snaphistone infection with the soasons, being heavy during the
MONSOON SEASANS,

A porusal of the avallable literature reweals that only
a fow reports are availiable with regard to the 50asonal prow
valence of parasphistomws in domestic rundnants ia India.
Panda (1035) observed that 407 of the cattleo of ramrup dlstrict
of rasan was infectsd with anphigtomes snd the infeation started
after tho raina, “iwar [1949) romarked that the outbreak of
exhlotaniasis dn runinonts was seazonal and appoare? aftar the
ralny season, from October b Morch. Zatiyar and varshney {1963)
rosorted anhistondsals in s village of U.P, an’ found that the
suthraak ccoarse? froam the last weok of Jdeptenbar to Janualy,
foilawing the raina. Gupts ¢4 3le (1735) exaninod faoccol samules
from ghoe;: an?® goate 4n Tarysaa and obsexved a poalk of infection
between “ay and Septenber whiich {s the galny season in that
State. Zahal and Anasri (198%) found that the overall prevaleoace
of aphistawns wan higheost Jduring mongsoon season {(July o
Septemberd. Howevor, oghe (1948) reported the rasults of a
survey oonducted in Central “rovincea, derar anl Contral Indla
that amphistomissis existad shroughout the year, oven in winter,
infecting as =any s& 767 97 anfmala. The results of tho present
study alss indicste that aphistaniasnis exiote? throurhoat tho
yoar with oank inflectian in Lho O0S000% 308N -

This owesvation is in agremnsent with tho Deports of
Pande (1938), *dwar (1249, satiyer asxd Vershney (1963), Gupta
gk ade (1935) and Gabal and snsard (1988).
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The higher prevalence during the ratiny season could be
porhaps dus to the avallability of the water which in essential
far c¢ho Jdevelopmont of che ogos and alae the intermediate hozste
{1ster snalls).

Siwar (1%45) oboorved that the perosntage of infection
doponds upon the suscoptibility, grasing habit, intensity of
infection and vigality of the anfmal end the ashweaep had the
oexdmum (90°) and cattlo and uffaloes the mindmen (5074),

Juring the present invostigetion a total nushar of 780
domastic sualnants wiich wers alaughtered or died were also
exanined cor amphistorwms and found that 140 (17,954} wore
infected, The maxiswun prevalence of samohdatomes was in buffalovs
(34,678 an’ the sdnfoun 4n sheen (4.17TH).

A potal of 17 spocies Deloaging o eighe diZ2ferant genexrs
vere recovered fras dumostic runinants and identified, oOue of
positive cases more than 3 were nlxed infection (more than
os sxecloes of awmhictans in 4 adngle hostle Hootwwing IO
valenoe roveals that cattle were having the highest percontags
{62,645} of mixed infoction, foliowed by ahoen (4:14), yoats

(27.TF) and buffaloos (20,92,

Sastrothviar erunenifer socounted smrm highest incidence
in cactle {62,643} an!

{1,20°) she iowant,

In huffaloes the hihost prevalence (57.69%) was found o

ne dus o G ataEn arx! the lowest (13,3070 cue
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in sheep was Cogtylavhoron sotyiochorum (60.00%) and all others,
vis., 2o Andiqun. Dlaghoederius coioicl, 2lveris boal.
Ceylonocotyle nasmarkl and Gastrothylax crumenifer, the lowest
(20.,0008) o

amony; the goats the hichost pfevalanoe of arphistono was

the lowaost (5,50%),

Thalerao (1735} reporved arsms
oheep and goatsy Fe Splanatin

pAeahonan from cattle and shoeps W
from cattle and buffaloess Fischoederius gobbholdd
from cattles D. planuatug from cattle and buffaloes; W
Essariug from cattio and buffaloes from India.

Gupkas (1743) olworved thot three spocles of “argon

vig.. FFR ok ;
in omen and buffaloes and that Do QERYL ves moot common and the
ather two apecies very rare,

Thapar snd Sinha (1948) described the morphology of & now
genus of enphistone Ulvacia indiga from the rusen of a oow in

Central "rovinces,

Srivastava {(1945) conducted & survey of helminth infections
of sheep, goats, cattle ool huffaloas of Punjad and sindh and
reported the widssprasd cccurrenoes of Cgkvighoros




in those antmale.

Hoghe (1943) in a survey conducted an the incidence of
helmdinthic infection in cattio in Central “rovince, Derar and
in Central India found that 78% of catile wore infocted with

were the imporetant arphistones pecorded from csttle, Mmffalocs,
ahwep and goate Lo Madrss Srovinoe,

Yamagutl (19585 reported cthe cogurrence of v following
apecies of amzhdatones in Indtm
2. (8) guclanasldy Sallicosioron saulierohis
S DRAMGEUE (Uoot not nontioned) , LZpkviochops
fron shoep, goats anxd buffaloos. $» slouatuy




Ce Andigun Crom sheep, Se SEABBALR from sheep and (oats,
G TEAKNE from cattis, shoep and oatss olyaria indica Srom
cattie and buffaloos, Qs Do) from buffaloes; CRSEXOShYANN

Gugta (1958) recorded a new spescles of anphistanw
gl from 208 indicug ot Madras.
Hukher joe (19600) reporeed the ococurrence of Cgylongootyle
g an amphiotocwe parasite of cattle, buffaloes, sheep

of cascle, buifaloes and yoats.

an anphistong parasite

Thaper (1361) reousded Jlveria Andics. an amphistone
parasite from the runon of an mﬁim cattio,
Gupta (1963 claimed that Iglaond

conmon gapnlastone parasite of oattle, gosts an? buffaloes in
an jate

Gupta (12¢6) roported ocourrence of Calligombhoron

o Shuldgrcnts in Indian buffaloes and csttie respactively.
tukher jou (196860} penorted theo ovoursence of Plgeh

slancatue an anphistans parasite of oowe and bhuffaloos.
ENG from ahwep and buffalooes, Flschoederiuc

W!mmmcamh. mda
: €rom goata in india,
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Gupta and Dutt (1967asd) reporsed the ovoursexw of

: arig baldl, a3 pouched amphistome £rom cattle in
Indise. thmmmew
aoolfer, s comon poucned amphistone of ruminents in India.

muherjoe (1768) reported the occurrence of SOBYAOUDN
{adicune on smphisvome parssite of ruminants in India,

nev genas new specles from csttle at Drnakalan (Meralal.

Gaota and Gupts (1972a) recorded a new apooies Coglong
gagacant from stomach of cattlie at Tamakulam (Meralal.

Jayealwrar (1979) fdencifled Goatrothwrlas

ian catsle Ain “ornataka.

soulsty (1782) reporsed the oo
SREYL from cattle, buffaloos, sheep and (ostes 2. yphel from
Sk from cattle, shown and yoatey
R Gobdssabasg fron cattle and steens Lgticaocosvie
M fron cattle and shweps $. 3goliocoellss
cattle, sheep, goats and Buffaloesy g
fron baffaloes, less comonly from cottls, Uaskrothviae
grom sheen, sle and buffaloesy Fischoodarias
cattle and other bovinasy £, gghinld,
Soasdomis from cattls and Lo gRSCARiMg

from cattle al buffaloen,



"

Tandon (1931) described a now anphistone Glyeris oal
from rumen of buffaloes from Lucknow, MNe (195S5atbh! aloo fulw

LAIZIOM «
Thapar (1936) reparte’ ¢w ocoturrence of Jaramshisto
Akl ond 2. geRyl from Indian nilfaloos,

ukher joe and drivastows (1960) reporsed Slusitioty)

alzo recordel Leyionucotvie apind




suee (19787 doscribed g now spogles Caghkrot
from uffsloas In V.0, and M.P

Shenkar and ingh (1978) recorded Gloantocobyle
a common anphilotond ocoureing in baffaloes, goats and sheep in
el

Tripathy and srivestave (178088} recorded two uow specles

of & now gemus of ampihioctone Zglammbiatome,

ooty and sheep from Allahabad,

ajd (1933) expressed e¢he apinlon Lhat a diseass of sheey
and goots at Zindh was ogused by thw lsmature Paranohilstorag
S8KYh.

"udaliar (1945) recovered certatin ifomatuse acphistomes from
goats vhich were tantatively identifled as Lotvloshore

anphistoee navrasite of sheep and goats An UsP. and Dencal.
Hukhar joe wy! fharma Meorand (1962) Peported SOCURTONS

of SasRKSANVAAN GENIS
saddan and 0. bgad in iﬂmmua?u




PASambiotans aurvis. O Sitakes
£ron sheep and ooata in Ul

unherjes {(1963) meperted cocursenoe of two now specles
of aphistooes Ceyvlanaaaty and G. gigialdal from

and Totesdar (1972a6b] reporses’ the ooourroncs
Ligg from ateep and recorded g new species
ome parasite of shoep from

Supta and Dupta (1973b) recordsd a new species Cotviachoror
and from stwen at “raakulen {(Merala).

Aalli and Fotedar (1274) reconded Qlveria shaceri » new
spacies of snphdotome from abwwep at “ashoir,




Gut of these, two species vizes JpeEERE dodiiE o CRANLSUR
DaEavanl were occurring oaly in cattle.

A pmrusal of the avallanlie litersture shows that the
records of amphdstomes seportad fram Indle include JpraaschigSgure
aalaldrus by Supta (19630 and tahat (1985), 2. geryl by Bhalerao
(1938), dupta (1943), “rivastava {(1948) and Soulshy {(1982)y

32 by thalerao (1935}, Cupta (1743}, Srivescave {1945}
and Slwar (1949)s 2 QLARSMD by Swpas (124313 2. gotad by joulsbhy
(1902)3 Cotvigchoron cotvigdbamam b Shalorac (19338), Orivastava
(194%), “oghe (19435), D'soums (1948}, Alwar (1949), vVarma (1237)
and Goulshy (19823 I indicue by Muderjoo (1968);

ZAschaedexdag sldauasug oy “halereo (1938}, slwar (1949},
ulger joo (1086L) and Joulsby (19833 Z. 2kl by Bhalerao
(1338;, rlwar (12492, Cupta and Dust {(194%7a) and doulsby {1932)
m;m by Thaper and 3inna {194%) snd Thaper (176133




%

Srivestava {1969); souisby (1962); £ dauusl by Cupta (1958)
S DaAKaXand by Cupta and Cupta (1972e)s . g
noulsby (1982)5 Q. guonum by sshal (1988) Sastrathulan
aifex bw Shalerso (1538), srivastava (1948), noghe wm}.
D souza (1948), siwar (1949), verme (1957), Yanagutd (1950),
Gupta and Dust (1947b), Jaylmmar (1979) and Soulstw (1982
TME by Varma (1957 and soulaby (1982)

nhaleras {1935) and soulsby (19282)p C. Wﬁ iy Soulnby
{1982} Cochinacotyle ovind by Gupe and Gupta (19713

B DR by Yemaguti (1938) ond ligmalogastaer
palonias by maherjeo (19668),

Iv appears thet cattle 19 s now host fecor? fov
2 ia India., The two goocles of

metmmmwmmwuwmmn
and 1972 respectively from Graskulem of this dtate. Sgyiono-

SSYAS DARRTADL could e

Durdng the present sowiles the spocies of “aramphistones
collectad from buffalons ware Plechooderius

It%sm&aﬁmi@w
and $. gauldaroblia ocour only in buffaloes,
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The regords of snphisvomes fyrom bduffaloss in India inclede
flaghnedarivs sdaacekus by Sholerao {(1938), Alkwar (1749) and
W (3982)3 Z. oelbolAL by “war (1949)3 2Averis jadica
by Yamagusd (1958)3 2. Zagd by Tandan (1951) and Yemagutd (1938)y

srAgnecotvia sainiasohalug ukberjee (19600): 2. Soohlacoulds
by Yamagusi (1938 and Hulther jee (196Da) and sahal {1288)
Ze SEERE bw tmma (19773 $ag S SR gk by “halerao
(1238), srivestava (1945}, D'iousa ﬂ%&&}. ARlwar (1949), Cupta
and Tuse (3987 ond soulaby (1982)s G. fndicug v st (3978))
£ Dy vayma (1957 end sukhorjev ! 17860}

{1583¢) , smjw and seivoastave (1360), shankar syl g

{1973} Joudeby (1952) and oahal {198%)3 Parsachistcosy
by Supta (1963)3 2. exphanatum Wy “halerso (193%), oupta (1243),
Spivestava (1748} and shwar (194903 2. gagyl by Supta (19243},
Srivastava (1745), Thapar (1956} and Semlaby (1992)y
pintoschalug by Tendon (1993%)5 2. copeeum D7 cupta (1943)
m by Tandon (1953a), Thapar (1936) and “ahal (31083
us by Chaleras (1938) snd soulshy (1992)3
Sk Lariae: Nrdonthoug by Svivastava {1%45), M houma (1948},
RMluar (19483, Verma (1957) and Yamagued (1938) 2. Lndicow
Hukhorjeo (1960D) and {1968)3 Palaschip ik
and Srivesteve (1980a) and Z. Jutsd by Tripsthy and Svivastava
{10305 .
™e ssphlatones racovered from Muffalocs during the course




of present investigstion vere all feported nrevisusly from
indle.

™The recorded spacies at precent from shwep inciuded

From India the asphistomas reported included CastroRiax
Slonuatus by arshey (19341 . gOEMOASSR by Marabey (1934),
Srivastovs (1945), D'sousa (1948), Adlwar (1949), Yamaguti (1958),
Mudherjee and Shasme Deorani (12631, Xatiyar and Varshney (1963},
soulsby (1982) and Gupta g% ake (1998); Coevleshorsn gotvion
by chalerao (1235), irivastava (1943), DSouss (lm}. Alwar
(1949), Yamaguel (19%2), =asiyor and varshoey (1963}, Jath (1971},
Soulaty (1962) an? CGupta gk Ake (1993)5 . Quatiuys by larshey
(1934), Yamogued (1958)) C. gilentalis by iarshey (1934) and
(1958); Ce i0diqum by Yamegutd (1958), :miherjoe (1360B)
and (1968), Gupta and Cupta (19773, Gupta @k gl (190%);

%o ghiuband by Supta an? Cupta (19720)s Pamapahiotosnss 9Kyl

by Haji (1938), Awlerac (1938}, scivastova (1913).; Eatiyar and
Varstney (1963}, Suwpta gk ale (199%) P gxplanatun by Seivastovs
(1945}, Alwar (1949) and Mstiyer and Varshaey (1963)s .akciabind
by Bald and Fovodar (17722); Caligochorsn salicophonyr
Hukher jee {1966¢), Ball tm—m. oupes and Cupta (1977) and
Houlehy (1992)3 Tloehosderius gloncatus




a1

SiAocosliium by Soulsty (190233 S. agoliocoeliun |
madharjen {1903a%3), "ukherjes and Sharma PDeorani {1962,
Bald and fosedar (1972a), 3oulaty (1982), Cupte 9% als (1988))
SAYSEAS thspaxd by Bali snd fotedar (3974)3 2. fndics '
tagiher joo and Sharme Deorant (1962)y 2. hosi by "ukbherjes and
Shatws Deovand (19%62)) onalounetes pakgnias oy uidwerjes
(1966); lamtosotvyle eralanetign by “honkar and Singh (1994

axhistoar kabatys v Tripathy and Spivastawve (1900a) and
£ Sts4 oy Tripathy ond Srivastava {1980b),

All the spacies recovaered from sheep st oresont wore those
saporeed by sthers in India.

From Shw goats the apocion of amphistones Yeoosvered were

The speocics of amphistomos reporesd from Indis are
S LE0E by Harshey (1934), “rivastava (1943),
Alwar (1949), vacma (1957}, Yamagutl (1958}, Hativar and
Varshney (1963), Gupta and Oute (1967h) and Hash (1971)y
S SAMLASHE by arshey (1934} Covlanogotvie
Mukherjos {1963} C.

SRR At by tarshey (1934), Yasagusi (37388); C.indicus
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by "mihar jee (19601h) and (1968) and Gupta ot al. (1985);

G GhEcRtNg Dy Yemaguti (1958} C. o5 3 by Harshey
(19347, vemogued (1958} L gotviovhorys bv Srivastews (19481,
Madaldar (1945), Varma (1907), Yanaguel (1958), *atiysr amd
varshiney (19633, “ash (1971), Soulaby (1982}, dahel (1988} and
Gupts ok ade (1985); Qloontosotels ssolagatus by Muider joe
(19600)3 “hankar and Siach (1978); Sapmaddetemen eaiciity

oy Cupta (196333 2. gapvd by Thalerso :mw, Hajt €1938),
srivastava (1948), Xatiyar ad Vacshney (1963) and Soulstwy
(1982); 2. srulanagun by Scivestavs (1948), Mdvar (1949) and

phatis by Tripathy and Srivestavs (19890a) and , dutid bv
Iripatihyy and scivastova (1980b),

mwrmmdﬁmwmmmmemmw
coald bo coneldered as novw host Yeoords,
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Fischoeder in 1901. iater, stiles and Coldberger {(191D;

Ee (Sauldoranig) and 2. (Sube-genus uncersain), Pukul (1929
aplit W the genus into thiee subwgeners g

a submgenus under it, “aplestone (1932} synonynized several
species describad under thw genus Pakaonld my ragognisdng
only a few, "t Travaassos (1734) regognized only two submgenera,

QG SAEYL (Ceder, 1790). Hasmerk (1737) added wo
this genus two new and nine already known forme: 2, gervd
mehrioohoren (Braun, 13923, ;. uracile
(Fischooder, 1901}, 2. eplclisusm (Flschoeder, 1904},

@ (Fischoeder, 1901), B, (rischosder,




s (Sedles and Coldbmrger, 191G},

(Paleat, 1922), 2. gosQl (Fukal, 1922), p. giavala
{(Hasmark, 1937) and 7. Jgedend (Hmﬂ% 1937, Dinndk, 1994
descritod » new species, D. sukAEL from the reticulun of

39g Lauzug in Yenys.

During the present investigstion, two 2ifferent soecdes
of the genus Iarauohistony wars engountered in domeatic rumie
nants under study. The neasurepents and thoe morshological
features of the specivens collected come vary close to the
key and specific diagnosis of 2aENEE e golelityn and
2+ gervi Zurndshed Ly Tust (1980), ence they are ldentified
as such.

istamn saicidam (Tiechoeder, 1904)
tiles and ColMberger, 1910
Hast: L. Capra hizgug (gosts)
ii. Do3 Agdicun (osttle)
Location 3 Rwen
ocslity 1 Herala

II. Farnnaail SR e

B Gakvi (“eder, 1790) Pischesder, 1901
tost ¢ 1. B Andicua (cattie)
1. canke bizeug (goee)
Locstion ¢ fusen
Locality 1 Herala



DHOROE STILES AMD GOLDBEHGER, 1910

Galdberger (1910) and thoy placed it under the sube-family
Paramphistoninse Pischosder, 1301 of the fasily “aramphisto-
midae Flschosder, 1901, ‘aplestons (1913) and Hgsmark (1937)
folliowed the classification prososed by stiles and Coldberger.
Fukaul {1929) reduced { igdnson ¢0 s sub-gmus under the

s Plechoeder, 1201. Siajaldn (1949) semoved
the subefantly “avamphistomines and plaged the genus direetly
under the family “arasphistomatidse Plschosdes, 1901, Yasagutd
(1758} placed Cgeyigoharen uniar the tribe Pavesphistomin,
which was newly created ty hdme Soulshy (1922) dascriad
under the faully Faramphistomatidse Tischoeder,

Haplestone (1923} expressed the opdinion that Sotylaohogon
hecn are idencical ad put the formes
species as gynany: o che lazter, Tule view was ziso shared
by Twkui (1229), darsiwy (1934), Travassos (1934), thalorao
(1933} and Chatterjee (1938), Mut Dennatt (1938), Masmsark
(1737), skrjandn {194%) ond Crice aad Polntosh (1933) regarded
these two species as distinct, ‘“oreower, Prioce and =elntosh
LEmg and pooposed 8 new naoe B YhaDaKi. However, Mukherjee
and Thanhan (17968) and fues (1980) desawibed this species under

L6380 AT ana &{. LIRS 5P 2 CRACHENE LI




26

murdng the course of the present studles, three different
types of materiels mlonging to the genus CoOLy
encountered, The messurements and the morphology of the first
type of mstarials fully agres with the ey and desoristion of
Mukher jou and Chauban (1968) for Cotyliouh:
stiloa and Coldberger (19103, tonoe 1t is fdentified as such,

¥

Hoge: 1! 2gs indicus (cattle)
1% Capks bdEcoug (oost)
134} 2euids srieg (shwep)
orstion @ Ty

weality ¢ “ersla

™he second moterial clossly agree with the Aesaristion

m (Stiles and Ooldberger, 1%10) Xasmark, 1937,

Hosty 1) Jyis gries (zheep)
L1) Capya hirgue (vost)
Loenation 1 Rumen

wocality : Heralas

The shird material which was collacted from joats only,
cloocly raesembles the description given by Gupta snd Supka
{1972) and Dutt (1980) for Cotvignhoren
moterial is tdontified as Zgtylashoron o
Gupta (19713,

Hoats 1) Cauca hizcug (goet)

Logstion t Honen
iocalicy + Fefuie




a7

The gonus Flochoederius was srected by Sctiles and Joldberger,

1910 for five species, glangatus, gobbelddi. Iischosderd
of whloh only the first two are of

undoubned validiky,

Daring the present i{nvestigation two Alfferent types of
specinens belonging to the gonus §

sobboldi. Hence this was

{roiriar, 1583}

Selles and Goldberger, 1910,

Hosts ¢ 1) 2om indicus (eatcle)
11} 208 bubelig (baffaio)
114) cagEe higqus (gose)
iv} Ovis aries (whwep)

oaation 3 3usen

Wwooality ¢ Feralas

The second speclaen was An sgreeswnt with the acoount
proposed by Dutt (1980) for the species PFlachood
Hence this was identified as Figchoederius
1883} seiles and Coldberger, 1910,

Hosts 1 &) Jos indicus (cattle)

11} Bop bybaiis (buaffals)
114 Cauza higcua (goat)

Logstion » Rumen
Lovality 1+ Morals




CLYIELIA THACAR AT SITHHN, 1948

The genus Clyarig was erected by Thapar and Sinhe in
1945 an? they placed it under the subefamily Gladorchiines of
the family FParamohistomidas,

In the present investigation two types of materials
balonging to the genus Jlyaxis were encountersd, Tho first
matorial was found £o be in full agreement with the ey pro.
posed by ukherjee and Cheuhan (1263) for o. hosgi in almoet
all masjor charactoars., Henge the materizl was ldentified as
2Awvskia heal (Tandon, 19383,

Hoot s Uyda agties {(sheep)

locstion 1 Rumen

Locality + %Zerals

The second type of materisl under stuly showed close
rosemblonce with Jlveria jodige (Thapar an! Sinha, 1948) in
almoet all morphological festures proposed by HMukherjee and
Chauhan (19635) exept the aive of the testes, Hukherjes and
Chauhan {1963) have roported the sise of testfs a8 1,2 ma x
D9 mm and 1,33 mn x 114 ova, but in chw present material ¢ is
found 04439 tm 2 0,300 T andd 0,470 mm x 0401 i, This Giffe-
rence in sise of the testes oild be dus to the sorecinans wyier
study were imsaturw, ence this wvas identified as such,

Hoat s Bos indicuas (csttle)

location 1 Lunen

Locality 1 mrm



subefanily Paramphistomines Fischoeder, 1301 along with othog
genera, Skrjanin (1249) aloo adopted the classification ro-
posed by Hascark. Price and Meintosh (1953) maintained that
@ Stiles and Goldbergwr as & valid

goalMup (Flachoader, 1901) Masuaxk, 12373 C. 3
{Flaschosder, 1304) asmark, 19373 €. dpvesi cupta, 19589

Ge zoRemtl “evidova, 19813 L. pasmREkt

» Dataand Cupte, 1969 and C. guongm (Shalarao, 1237) Nama,
1377,

The present investigstion ylelded four different typeos of
matarizisc referable o genus Coyiono
spoginens were identified folloming tho key and desoriptions
furnishnd by “mkherjee and Chauhan {(1963) and they asve:

sanliocoeliva (Flschoeder, 1904)
Masmazk, 1937

‘iosts ¢ 1) Dga hubalds (buffalo)

11} Dog sodicus (csttle)

woality: Horalas




w3

A {Tasxton, 198%)
Muldhar jee, 1960
Hosts t Pos indicus (catcle)
Saoka hirgus (goat)
Logation 1 Runsen and reticulun
Locality s+ Xerals

2 pasmaxil (nkherjes, 1963)
Yomaguti, 1971

Host ' QvAS akige (sheep)
iogation 3 umen and retioculum
Locality 1 Herals

T™he fourth matorisl was identiflied as Cavionamotwl

DaEazand Suwpta and Cupta, 1972 based on the kay propossed by
ger (1980,

Host ¢ Canka hisgus (goet)
Logation @ funen sand reticulum
iocality 1 Farals
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MY LA (CATHLING, 1847) ooxalmn, 1833

5 d o T

The genus Gagtrothelas was erected by Polrier in 1333,
There are soveral species of amphistorwme incluied Lin this
GOnuS,

In the present invostigation only one species belonging
o this genus was oncountared and when oxmpared with the weoy
propoaad by Tanion {1957) for the species under the genus
SARSERDIAL, the precent matorial came close Lo O goumendifex
(Creplin, 1847) Polrier, 17323 in aloost all the charsoters and

hoanog che maserfal urer astady s denlifled as Castrothylan
ar (Crenlin, 1247 roirior, 1833,
onbhe v 4 508 babalig {bwifalo)
18 Jos indicus (eatela)
111) zaoge Magis (voot)
iv) oydz sxdas (sheoy)
Macetion t Fupsen
wooality @ Herslia ¢
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view vas slec shared by Skrjabdn (1949) and Tandon (192%7),
Yaagatd (1958}, 'ukherjee and Chauhan (196%) and "™utt (1930),

mring the present investigation two types of fiankes
n were recovercd, Tollowlng

matarial is identifiel an auch.

Hosts : A} Zge indicug (csttle)
1%} Lacks hixcus (goat)

wocation Rymen

ocalicy Harvala

HOoBG. : 298 bubalis (muffalo)
wweation ¢ Farnon
Locslicy @ Horaia
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g (CREPLIN, 1047) “wamany, 1937

The genus Gigentocotyls was crested by Haemark in 1937,
she jabin (1249) acoepted it as a wvalid genus, Cupts (1951
and Temagmtd (1983) considered Lt ss a synoomym o Daranchistomias,
rischoeder, 1901, nut ‘“Wderjee and Chauhan (1963) and Dutt
(1980) retained the gonue Gluantocote

In the present fnvestigation only one type of material
balonging o the gonus gigam
the ey and descriygion oroposed by Dutt (1980), the materisl
vas identified as {igantocass
Hasmark, 1937,

loat '+ Dos bubalis (buffalo)
osstion @1 Nile duot
logalicy @ Herala




SUMMARY



SPPNRY

An inwvestigation into the preveionce of axphistomes in
dooetice rudnants (cattlie, tuffaloes, goats and sheep) in
erala State wvas wylortaken during the yosr 1335856,

A total nueber of 1430 faoes)l sesples oollectad from
these runinants from ¢ifferent parts of Eorala Jtate wero
oxandned adepting sedimantation seahnique in order to Jdetect
the infoction with raeranphistoms, In addizion to this,
viscers of 780 sisughterel/dasd runinamte belonging to the
anove categuries wore alao subjected ro shorouch eaminasion
for the presence of anphistoonss The species collected were
suitably pvepared, studtisd, identified an! described,

M Gaka collected Suring the Lnvestication rovesled that
the infection was nlgher in fainy seasons, that oo during
Soush waet muneson with an overasil prevealenon of 38,004

A total of seventoon smrocies that belong o elght diffe-
and ldentified during this study,
The highwst provalanos of 62.64% vas due O Gastrotinchad
2EANA Gilmldd (47.2%4,

_ 0

CR IR e FRAR

ent Genars Ward Fecoverad

RER ST L




0%

(23.,00%) , F» SAQOUASEER (194279, G ShubloRS
Hohest prevalsnce of 33,09% was due %o L. gotyviachoryn

(1103353, e REYA (5.56%, o ghauband (5.56% and o, goind-
stubalig (3.577. The highest prewalence of 604 in shoep wvas
ohiogg followed bw O. AoQicunm (30004,
Gl (20,004, D 2oad (20,004, e pagoacrid (20.007%)

and Lo SRINRLigr (20.00%).

o joxity of the infection wore of miwmed origin, 62,4637
in cstulie, 43,000 4n sheep, 27,77 4n goats andt 26.,92% 4in
usfaloes,

Hased on the abwwe findings the conclusions arrived at
axes
1, Though the infegtion with rargnphistonss An domestie et
nants {(osttle, buffsloos, goats and sheen! exists chroxhout
the yoar, the highest ppevelmmoe ocours during rainy season
and tho lovest in Dry/ ey seasscn.

2. The artend of infection Lis alrost the ses in catile and
mifaioes and comparatively lower in shoep and coats wder
sty exdeting climptic omdition of Zerals State,

3. The cormon specise encountored in cattle are: Laatcothelex




ZEan shauband from goats appesr o0 be tho first hoet Focords
from India.
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ABRSTRAMT

The thesis cmbodied the results of an invastigation on
the prevalence of amphistome infection and thair specific
identity ia differont domestic ruminants {cattis, buffaloes,
sheep and goats) of Xerals State. |

A total of 1490 faecal samples from domestic runinants
were collected from different places of Herale 3tate éucinq
8 period f£rom April 1988 to March 1988, These ssnples vere
exanined by sedimentation technique to detect infection with
amphistomes and thelr prevalence, Viscera of 780 slaughtered/
dsad ruminants from different parts of Kerala wers examined in
addition and the avallable amphigtomes were collected for the
study and specific identification. The flukes were studied
alive, flattened and stained and in certain cases by microtomy
sections.

Reault of the study indicated that the prevalence of
infection was far more in cattle and buffaloans than in sheep
and goats. The rate of prevalenos in cattle, buffaloes and
goats was 20.16%, 28,577 and 3.22% respectively.

In slaughtered/desd animals the prevalence was 33,09%,
34.,67%, 4.17% and 5,317 rospectively in cattle, buffaloes,
sheep and goats. The highest prevalence was recordsd during
the rainy saason anx! lowest in dry/sumier seascn. Prevalence
during south Jest monsoon was 38,084 and 20.73X during Noxth
East monsoon. The seasonal prevalence hardly varied between



cattle and buffaloes but it was conaistently low in sheep and
goats. Most of the prevalence in all animals were of miwed
origin,

A total number of 17 species belonging to eight genexra
of amphistomes were identified. :
(Tandon, 1958) was recordsd from new hosts i.e., cattle and

goatsa, Cotvliophoron chauhani from goats, in addition vo the
already reported hosts, buffaloes and shagp respectively.

The following conclusions are drawn on the basis of the
results of this studyn

Anphistomes are most prevalent in cattle and buffaloes,

Though the infection with amphistones cxists throughout
the year, it is definitely more in nmonsoon ssasons,

ue (Tandon, 195%) occurs in
1 ghauhand (Cupta and Gupta,

T

cattle and goats and ¢

1972) 4in goats also.
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