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IHTRODOCTIOH

Indian elegant (EXephas maxlrmia) on© o£ the largest

and elegant o£ the terrestrial meanmals on earth belongs to

the order Proboscidea* Zn India, their videspre^ habitats

are in different States# vis»« Aasom, Nagaland# Bihar# Orissa,

West Bengal, Kamataka, Tamil Nadu and Kerala* As per the

recent enisneration there are aboUt 2900 wild elephants and

SOO c^tive elephants in Kerala. The captive elephants are

being maintained by the Forest Department# Teioples and private

individuals. They have been closely associated with the social

ai^ cultural ll£e o£ Indians for centuries and are being used

for religious and social functions#, timber hauling, c^tnring

az^d training of other elephants.

As per the Indian mythology# elephant is considered as

the image of the God Ganesh^ vho resoovos the obstacles and

ill fates. In Keralo# in any religious festivals# it is con*

sidered incomplete# if an elephant with ornate decorations is

not included*

An outgrovth of the upper incisor in the male Indian

elephant# called ^tusk* is a highly precious coniiiodity end

from many beautiful and eoichanting items are made*

Elephant tricks are very spectacular in circu^a.

Different species of parasites especially helminths are

found to be harboured by both captive and wild elephants.

Helminthic infection due to tr^aatodes or ncianatodes or osstodes



cause debility, weakness* anaemia In all types of elephants

sdA even delays growth and mortality In yoxing elephants*

Xt. Is only evident that control of infection of helminths

will definitely have a direct Influence on the health and

growth of elephant and thereby augment the economy of the

country* In recent years' a large number of broad spectrum

anthelmintics effective agaln^ different species of helminths

of animals and birds have been introduced* But studies on the

efficacy end safe dosage of these drugs in Indian elephants are

comparatively little*

In order to formulate effective control measures .against

parasites^ a sound Ictiowledge of their incldence». Intensity of

infection and season^ variation is an essential pre-requisite*

HQnce with the objective to reduce the morbidity and

mortality caused by helminthic infection in the endangered

species* elephants* a stiit^ has been taXen up as follovsi

1* Systematic study on the prevalence of helminthiasls and

specific identification of helminths in Indian elephants*

2. Clinical trial in naturally infected elephants with

recently Introduced anthelmintics to evaluate and compute the

safe dosage of the drugs*





MATERIALS AJHD METHODS

Prevalence of helminths

The ^i^vfl^lence of helminthic infection in captive IncUan

elephants maintained by ten^les* private individuals and
ri

Forest Departments in different parts of Kerala was stxzdied*

The study was made by screening the dung samples of naturally '

infected elephants of different age groups and sex and also

by examining the viscera and other internal organs during the

time of post-mortem of elephants.

The details such as apprcpcimate age, season and locality

from where the collections were made, were also noted. During

the post->mortem all the different organs were examined sepa

rately for the presence of any helminth parasites. The contents

as well as scrapings of the mucosa of gastro-intestinal tract

were also examined for the presence of helminths.

Examination of dung sample

The eggs of trematodes, cestodes and nematodes present

in the dung sangples were identified by c^trifugal sedimenta

tion technique and microscopical examination. Egg per gram (BPG)'

was estimated in positive cases of helminthiasis to determine

the extent of infection by using Stoll's dilution method

(Soulsl^, 1976).

f

Faecal culture

Individual dung san^les alxmt 10-15 g from infected and

medicated elephants were collected in small petri-dish
' A



4

were moistened with well water. Each potrl-dlsh was then

kept In a bigger petrl-dlsh containing filtered well water,

and was covered with another large petrl-dlsh. The oultxire

was aerated b/ ll£tlng^,j>etrl-^sh on the top twice a day and

was Inciibated at room temperatxire. The respective cultures

were examined under a dissection microscope for the detection

o£ larvae.

Collection o£ worms

Worms were collected £rc^ the dung bolxis passed by

medicated elephants and also from the gastro-lntestlnal tract

^d liver of dead ele^diants by means o£ moxint^ neecUes and

fine brushes. Small worms were recover^ by mixing dung

material with water and by examining the sediment under a

dissection microscope.

Examination of adult nematode worms

Adult nematode worms collected, were washed In normal

saMne to remove adherent mucus and dirt.' Stiidles on easily

Identifiable features were made after preparing ten^rary

aqueous mounts In normal saline. The details of the worms

were studied either by making semipermanent mbtmts after

clearing with lactophenol or carbolic add or creosote or by

malclng permanent mounts with canadabalsam after passing through

ascending grades of alcohol;

Examination o£ an^hlstomes

similar to nematodes, amphlstomes were also collected

during post-mortem and also from the dung of dmormed elephants.



Immediately after collection they were transferred Into Normal ;

saline solution* Then they were flattened by pressing bett^en

two glass slides and fixed In 10 per cent foxioalln for 36 hours.

The specimens were then washed In mnnlng tap water for 12 hours. •

Ppr stalnli^g they were leapt overnight In trorlclng solution of
I

acetic carmine.

The specimens were destalned In 1 per cent acid alcohol
I

and washed In several changes of distilled water to remove even

traces of the reagent. Then dehydrated In ascending grades of

^cohol (70%, B0%, 90% and 10096) allowing 30 minutes In each

grade# Finally they were cleared In two changes of ^lol^

13 minutes In each. Then specimens were k^?t In a mixture of

equal parts of Kylol and canadabalsam for a minimum of one day

and then mounted In c^adabalsw. The mounted specimens were

used for a detailed study of the morphological features, measure-

ments and camera luclda drawings.

Preservation

Adult worms and eggs were preserved in Ip per cent formallnf

Diagram

Diagrams were drawn with the aid of. camera lublda.

Photomicrograph

Photomicrographs were talcen from preserved as well as
i

fresh materials.

Measurements

Measurements of adult worms were made with the aid of
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an occular micrometer and aXso from camera Iv^da drawings; i

All the measurements were In mlUlmetre.v-. :::>-'-u ..7 ^

Evaluation o£ efficacy of anthelmintics
n

• ^ \\

Tw^tyfoiir elephants belonging to private Individuals, and

Devaswom organizations which were^ natxirally infeoted with

strongylea, were selected after estimating the egg cotint* The

anthelmintic efficacy of Albondasole (Albomar 15% powder«

Olindia litd.) was estimated at a dose rates of 2.smg and 3 mg/kg .

txjdy traight* The drug was administered orally after mixing with,

Jaggery* EPG.of all the elephants were determined as per Stoll*s

dilution technique on the day of metU cation* prior to the Admi

nistration of drug and on the first, second and third day

follov/ing medication. The wrms voided in the dung after medi

cation were collected and identified. The efficacy of the drug

was calculated by con^arlng the reduction in the number Of eggs

after medication with the pre-medication BPO.
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PRBVAl^IC^ OF HEUUmHS ;

RBVZCW OF LZIIBRATUBB ,!
!i

BtisUes on thm prevalence o£ helminth ps^asites in Indian

elephants are cot^paratively fev as ocsiipa^d to that o£ A£rican \\

elephants. j

Steel (1678) reported oome mortality o£ yoiing elephants I

o£ Sanger*® circus with heavy infection due to Dachmlus. sanqari •

now known as Bathmostcamim sangeri (Cobbold^ 1679)« l»ane (1914)
r

identl£ied and described Equlnubria alpunculiforrois# Asiga
\

vasifa, Decnisia decrusl^ Murahldia. murshidia# falcigera# |
• !i

QuilonlQ guilona, travancro and Araira pileata from eight

Indian elephants, X*ane (1913) collected Murahidla morshidia
\

Srcta the stomach contents of a finale elephant during its post- :
I

mortem. The same author (1921) also fotind out nematode para-

sitesf Puilonia ctuilona from the stcsna^# Graannocephalua * !'

varedatus from the bile duct and Bathmostocnim sanqeiri from the |<
N

caecum of Indian elephants* Baylis (1921) croated a nev genus

Parabronma to accommodate two new species of nematodes he

collected from elephants# and he nansd them P^^roneana jndlcum ;

£• gariithi respectively* |i

Frank (1924) could collect 40 adult worxris of Murshidia ;

Indlca and four insnature Chonlangium sp* from the stomach and i

caecum of Indian elephants* Zn 1923# Wittenberg had the oppor-
l'

tunity to study Murshidia falclfera^ murshidia^ M« lanei and '

H* neveuleraalrei n*sp* frw the large intestine of an Indian

elephant which died in Warsaw <Urcus« ll^git (1926) recovered

a cestode Anoplocephala manubriata from a dead captive elephant '
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Southerland et (1930) recorded and described a nematode,

BathmostOTOum sangerl from a 14 year old Asian elephant* Ranmohan ,

and Hlregauder <1953) reported six cases o£ bllharslasls ;
i

o^ervlng eggs In the diing sanQ;>ie of elephants* Ramanujacharl |
j

and Alwar (1954a) reported a species of mlcrofllarla which they
I

recovered from cutaneous haemorrhaglc nodules of Indian elephants,j

for the first time, and opined as the mlorofll^la of Parafllarla |
multlpaplllosa. I-ater the same authors (1954b) recovered 1

wsheathed mlcrofllarla and a female fllarld worm from a c\xta«- !

neoxis bleeding nodule of an elephant. Based oh the presence of

paired vltelllne glands In females, and large number of testes •
i

In males, Dutta and Srlvastava (1955) reallocated the parasite [

Omlthobllharzla nalrl to the genus Blvltellobllharzla#

Krles (1956) reported Murshldla falclfera and Qullonla

sedeclmradlata n.sp* from an Indian elephant* Sarwar and

Shaikh (1956) recover^ Grammocephalus varedatus from large
I

Intestine, Sathmostomum sangerl from small Intestine and a single'

male vrorm of Parabronema afrlcanxnn from the surface of the liver

of a bal:^ elephant* In the same year 1956, Vogelsang and >

Mayaudon collected helminths, vlg*« Pasclola hepatlca* P. lacJcsoni
f

and Grammocephalus varedatus from the liver, P^abronema Indlcum, ^

Btmostoroum follatum, Ecailnubrla slpxincullformlsj Murshldla

murshldla and Pfenderlus paplllatus from alimentary canal of
, r

elephants* Chabatid (1957) made a detailed and extensive critical

r^lew of the genera Qullonla and Murshldla* kalapesl and

Purohlt (1957) fotind sections of eggs of Schlstosoma species
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froB tte Xivor and n£)3ent@rlc Xynphnodes ond sections o£ non* I

ttibercuXate ^StuXt voms from tXm mesentorlo vein during

hiatologicaX en^naticn oM the Xesions* 'They aXoo coXXeoted

Pior^agonema jjj^cum one intestinaX nbdoXe;

AX^ar and LaXitha (X938) reported a case qS *haeE3on:hagio
I

£iXariasis* and recover^ unsheatted micrd£lXs^a in the bXood ^

that oo3ed out from the ©}cin nodtiXe# AXxuar ^ (19S9) <
li

encountered a £etf female fiXarid vsoma from cxxtaneous haerorr*
I

hagio noduXea of eXephants* They found distinctly different!
i

from other Icnotm fiXarids of eXephants and t^nce they create a
I

ni^ genua XndofiXaria for the species tihidh ttesy nm©A
\

XndQfilaria DattgUt>lramani» MaXik ®t (X9S9) aXso coXXect^

aM described sccne species of asiphistomes from a circus eXei^iant* |
the species collected being pgend<griua papiXXatus. £. hetiegocaecat'

PsQudodigcus h§L«toBsii,<i Peter and Srivastwa (1960) de^

cribed the ntorphoXogicaX features of the aduXt stage^ redla»
f,

cercaria and rE^tacercaria of Peeudodiscua coXXingj. an aiQphistcme |

of elephant* .|
, I

Temando axtd Pemaodo (196ia) reported Wurshidia murshidi^,

Ji* falcifera^ Ecruinubria sipunculifonniQ* Qtdlonia g;®nnle^,
DQoafusia^ additictia and gasciola ^aclcaoni from Indian elephants

(Blet^iaa raaxiniufB) in Ceylon* The mmsfa authore< (1961b) collected

eight nstnatode species,via*» Mog^hldia murshidia. faXcifera.

Quilonia renniei* qedicimradiata« EcruinUbri^ aipuncuXiformia«

Decruala additictjgf. Satfano^ormgn aangeri* G^mnecephaXua '

v^redatua. on© amphistome* pfenderioa papillatua and one cestode



AneploCTtJiala Baaiubgiata Seom a ttares ysiat old eaptJlvs youog

Bale zn^in elssbent. Qobta and Srlvast^ (1961) desorlbed '

opidatmal plates oS ths itdrssidla oS BAvitallebllhsgala i

nairi. HcGaiitjt^ (1962) Uated dlfiSerent intsmal t^lsdztth

psraattss. Bathaottomum sandwrl. Grsnnyacarihaluai varedetua.

SoulnabirtLa aliwmcallgogiaia. Qailenia ganniei. MggsMdta Indica* ;

Chonlanoium sy.* Oecgcuala ap.* pgamSodia^ua coUlnai. bstrtcBaiii*

pg<mdaglua pspillatua and gaaoAola Jijielc^ trm almimxta,,

MuHhoxjes and Chauban (1965) studied Pfenaariuai paplllatua.

£. hataroeg^. £, S2titi22ii

£• ha*»>»sll and Gaatrodlacua «i«croEHdua Szom the intestine o2

Zndian elephants. Sundaraa (1966) described the generio featuraSj
6£ the helminths. warshidia sp., Quilooia eip.« ChonlsngiUBi ,

8p.» sctuiroawria sp.. Deegwaia sp.» Battwostewam Sp.* GKmrn- '

cedtmXat sp., gagabroiwrna sp., spg, P/?8cio^ jiyaTesoni,^
pgendegiua papiUatua. ognlthobilhacsia nairt and £s2Bl2SS^ala '

I

Shattacharjee (1967) recorded a ease oS stephsno£ilariU

dermatitis in Zndian elephant and the recovered £il^d mma |

was named as stattoanogilaria srlvastaya. Seneviratna

(1967) reported an on^sthed miero£ilaria similar to that of ,

pjpgtalonaroa sp. £rcm 23 ^taesticated elephants (Elet)has maxiwaa) '
in Ceylon, zn 1968« seneviratoa and Jaya sin^ collected

Parahronema etnlthi. oganroaceptoalus hvbgid^i)^ along with the

larval stag^ o£ cobboldla alephantia £roaa a batv elephant.

coBve (.1969) encountered Bathwaatorora )3aa«»ri« wugshidia
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heve^^lemalrcl, QiUlonla gennlei., Parabronema smlthl and a new

species o£ Stxonqvloidea elephantla £rom Zndl^ elephants.

Rajamohan^ (1970) reported a case o£ > acute enteritis caused

by Murshidia sp. £rQm a captive elephant. Datta et (1972)

collected Chonianqium epistomum and Cobboldia lelephantis from

the dung of an elephant follovi^ medication* Chandrasekharan

et al» (1972) recovered a filarid worm £rpm the dung bolus o£ a

calf elephant* following ^thel^ntic medication and described

the worm as a new species« Indofilaria elephantis. sundaram

et (1972) redescribed Bivitellobilharzia riairi collected

fixsn a dead elephant. Romboli ^ (1976) reported

Grarnmocephalua hvbridatus from the bile ducts of an elephant

which died in a zoo. Caple et (1978) cpllected gaaciola

lackaoni from the bile duct of ^ Asian worKing elephant during

its post-mortem.

A case p£ cestodiaais caused by Anoplocephala manubriata

in an Indian elephant was reported by ChahdraseKheiran e^

(1979). Huang (1981) found out three trematode parasites vig.»

Fasciola ^acXaoni, from the liver and bile duct* Gaatrodiscus

aectmdus frcan colon and caecum and Paeudodiscua collinsi from

colon* caeciim and stomach of elephanta. Chatterjee et al.

(1982) redescribed Stophenofilaria sp. obtained from slcin

scrapings of four dome.aticated elephants.. In i984» Gupta and

Kalia recovered Murshidia sp. farom the stomach ôf Indian ele

phants. Chatterjee (1984) for the first time, described adult

stage and microfilaria of a filarid worm indistinguishable from
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3tepheno£iXarla assamensls from cnitaneous nodules of four !

elephants, Gupta and Trlvedi (1984) reported Qxiilonia sinhai
k

n.sp. from the small Intestine of an elephant#' Bauyor and stoye i

(1985) listed out different species of helminths along vlth

other tyipes of parasites fr^ Asian and African elephants.

Gupta and Jalshwal (1985) reported Qullonla quptal n.sp* from

the Intestine of an Indian elephant* Zahedl ^ (1986) i

reported a case of mlcrofilarlal infection In the ear vein of

a young elephant In Malaysia* Roy and Majumdar (1988) collected ,

Mtirshldla murshldla worms from the dung sample's of an Indian '

elephant following medication. |



RESULTS

Prevalence

The prevalence of helminth parasites in captive Indian

elephants (Elephas maxlmus indlous) was estimated in Kerala

State* over a period o£ 12 months £rom March t?87 to February

1988,

A total o£ 203 elephants were examined which conqprised

o£ 42 £orest and 161 non-£orest animalsg out o£ this, 1X7

elephants were found to be infected with either single or mixed

infecj^on of nematodes, trenatodes and cestodes. The percentage

o£ infection of helminths among the total animus examined was

57,6.

Among these 117 elephants* 89 el^hants showed monosj^ific

ir^ection of strongyles* three elephants showed Bivitellobil-

harzia infection* three elephants cestode;;; infbction* two ele

phants amphistome infection and 20 elephants mixed infection

with respective percentages of infection 76.1* 2.6* 2*6* 1.7

and 17.0.

The direct effect of the season and age oh the prevalence

and extent of infection were also considered in this study.

Season

There are two seasons in xceralai the summer or dry season

is from December to May and the rainy season is from Jime to

November months* During summer* the average tesnperature rises

upto 36*0 in certain districts of the State. The average anniial
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rainfall from tho Souttv-^^est and l7ortt>*oast tadimooxm hav©

b@an recorded aa ISO to 170 m* Put of the 117 cases haXmln-*

thlasis, incidence was loss in autsmer (32*44^) and more in rain^

season <70^) (Table 1)*

Elephants from the a^ of seven to 40 years were essmined

for the holminthio infection* Almost all the elephants of

different age groups vmt® found to suffer from differant helminth

infections*

stmdy of eggs

Four types of viz*» atrongyXe» ainphistcme* cestode

and Bivitellobilhar^a ware encountered in thO' dung of the

naturally infected elephants, collected during the study*

strOngvle egg (Plate l« Pig*l« Plate SX« Fig.l)

Thi^ strongyXa eggs were oval* thin shelled xsith segmented

etsLbryo and n^asured from 0*064 mm to 0*039 mm t^th an average

Of. 0*070 xm in leng^ and frcm 0*038 mm to 0*061 mm t9ith an

average of 0*049 torn in width*

Cestode egg (Plate 1» Pig»2» Plate li» Pig. 2)
<4

The cestode egg was sli^tly rounded and hexagonal in

shap®* thicX walled with hex^anth ©xtbryo and c^asured 0*063 nsn

in length and 0*062 mm in bsreadth.

Amphiatoroq egg (Plate I# Pig*3j Plate II* Pig«3)
•7-

7h& ams^stocne eggs were oval with an opetculum and length

measured from p*143 osq to 0*163 mm with an avera^ of 0*156 tm



Table 1. Month-war prevalence o£ helminthic infection
in captive elephants

16

ITumber o£ iTumber o£

Month elephants elephants
screened infected

1987 March 76 28

April 1 1

May 38 22

June - -

July 6 6

August 19 9

September 13 10

October 1. 1

November 19 16 •

December 7 5

1988 January 11 9

February 10 10

Total ^3 117
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and from 0.071 mm to 0«094 mm with an average o£ 0.082 nia in

width.

BlvltellobiXharaia egg (Plate 1, Fig.4s Plate II^ Fig.4)

Blvltellobllharzla eggs were oval, one side flattened with

a terminal spine and with active mlracldlum Inside. The ova

measiired from 0.138 mm to 0.179 mm by from 0.066 xm to 0.097 tm

and length o£ spine ranged from 0.005 mm to 0.012 mm.

Study of adult worms

Fourteen species of adult helminth parasites weTO

encountered during the present Investigation via..

.1. Murshldla murshldla

2. Murshldla falclfera

3. Qullonla rennlel

4. Chonlanglum eplstomum

5. Decruala addltlctla

6". Amlra plleata

7. Equlnubrla slpuncullformls

8. Parabronema Indlcum"

9. Parabronema smlthl

10. Grammocephalus hvbrldatua

11. Grammocephalus varedatus

12. Pseudodlscus colllnsl

13* Pseudodlscus ha^esll

14. Gastrodlscus secundus
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Description ofi adult %»xm

Wugshldia RRiraMdia (Lan®, 1914)

Q©nQi^alt mor^tolooioal £Qatug®9

(PXat@ XZX» Figd«l« 2 and 3| Plate ZV» Pigs.l and 2)

Th3 vortQs wore fairly slender and taporix^ towards tha

head end# Pionth was direpted straiQht forvard. Mouth collar

VBB mr® prominsnt laterally giving the appearance o£ tm

latetal lips» o£ ts^eh bore a sessile, lateral and t«o

•prominent head papillae* bu^al capsule tms rou^y

cylindrical and oval in cross section bat tho thickness o£

the wall varied at di££arent parts* Since the buccal capsule

caudad and thinner co^ialad on its dorsal and

ventral than on its lateral aspects* its cavity was as its

cephalad end vid^ dor^ventral than latero^laterol* The

eactemal lea£ crotm ti^ch originate about Qne**third o£ the

«ay down the depth ofi buccal capsule ^as coccp^ed o£ numerous

fine oleinents* originating along a curved line x^ch ran closer

to the anterior naargin o£ buccal capsule dorsally and ventrally

than laterally* tbm dorsal as well as vehtrail lea£ croma tfare

shorter than the lateral thus giving to the mouth, the shape of

a dorso-ventral slit* "Hie internal leaf croim ^hich forms the

ax^rior margin ofi the bi^cal capsule vaa short* Tha oeso*

phagus vas short* stout* videnixig caudad of the nerve collar*

Xts caxxdad end guarded by three intestinal valves* ^e

boundaries ofi the cells ofi ^lyle intestine were more marked*

The cepha^o cervical glands vere large* and ^11 developed*

The lateral cervical papillae were long* slender and project

sqntswhat cephalad* The leaf exxmt elements vero 60 in number.
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' Malet The male worms measured 19 mm to 24 mm In length*

The width Increased from the head towards the equator where It
II

measured 0»7 mm to 0.9 mm. The diameters at the region oeso-

phageal bxilb and Just anterior of the btursa were 0*30 ram to

Oi34 mm and 0.62 mm to 0.74 mm respectively. The diameter of

head was 0.17 ram to 0.24 mm and the buccal capsule measured

0.07 mm by 0.10 to 0.13 mm. The length of oesophagus ranged

from 0.51 mm to 0.57 mm and width ranged from 0.20 ram to 0.25 rmn.

The nerve ring was at 0.24 ram to 0.32 mm, the excretory pore at

0.99 mm to 1.03 mm and the cervical papillae at 1.0 ram to 1.11 mm

from the cephalic end.

The bursa was characteristic with swollen bases of t):te

lateral rays and general ruggedness of the extemo-doraal and

dorsal raya (Plate IV, Fig. 3). The three divisions of the

dorsal ray were situated equidistant from one another (Plate IV,

Plg.4). The ventral and lateral rays arose from a common trunk.

Splcules were etjual In length, the shaft was straight for Its

whole length'. The extremities were bent almost directing dorsad.

The extreme end was "beak" shaped and an Irregular shaped
accessory piece was present (Plate IV, Pig.5). The splcules

measured 1.31 mm to 1.51 mm In length.

Female t The female worn measured 22 ^ to 28 ram In length
and width ranged from 0.73 mm to 1.0 mm. diameter of head

was 0.18 mm to 0.24 mm and the buccal capsxUe measured 0.07 ram

by 0.10 mm to 0.13 mm. The diameters at the region of ooso-

phageal bulb and cephalad to vulva were 0.30 mm to 0.36 rm and
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0«SD ttm to 0*33 trsa respeetlvftly* Tho oesophagua oaasurad

0«33 trsQ to 0.62 nxn in length and thst x^idth oseamired 0*23 torn to

0*27 CHH* Th0 tvsvm ring was at 0.23 op to 0*32 imi« th© ®xors^
/

tory por^ 1«0 nca to 1*02 nsn and cervical papilla® i«02 tm to

1«07 tuca £ram the cophalid end respectively*

Th® £€malas had a long tail and th© vulva was Just shortly

cephalad o£ the antis (Plate ZV^ Pig«@)« Tho vulva was matkad

fairly long* low cuticular pracnin^ce caudad to it* Tha

vagina ran ca^iiialad and dividad into two uteri tAUch had the

ssraa diraotion» each on@ provided with ovijectors ^^hich ran

parallel with one another and ended abruptly in two cephalad

running ovaries*

itie tail length ranged £rom l.d2 ma to 2.12 tosa* The vulva

was at 0*70 Esn to 0*34 torn £rom the anus and the length 0£ vagina

was i*30 torn to 1*73 inm« the lateral caudal papillae vms l.SO

to 1,33 m gran the tail tip and the uteri was 5.2 pro to 3*7 vm

long* Tha eggs ware 0*070 to 0*072 com ^ 0*042 rmn to 0*043 nun

in siee*

VbB cocEQ^ative measuresnents o£ H* mcurshidia given hy

Lane.(1914)«Witenberg,(192S)^M®sthuysen..(1938)and in the present

study are fuxnished in table 2*

Murshidia falcigera <Cobbold» 1882)

General^ moi^pholoqieal^ geaturea
(Plate V* Pigs*l« 2 and 3« Plat® VZ* Figs. 1 and 2)

Murahidi^ g^jgera showed morip^logical Charactexrs siinilar
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to that of nmoTighidla eoosspt that th$ oral oportor® was

bound hy 60 leafleta* ^ es^cretory P^ro wa^ situated a

little posttsrlor to the Junction o£ and chyle-

Intestine and ths lateral papillae situated suhort^y

caridail o£ the junction*

male t^orme manured 24 tam to 31 nxa in length

and tivst maxinBim dineter vad from 0*93 nsi to 1.06 m at the

equator* Ttad diamster of the head ranged from 0*23 tm to

0*23 tm^ boccal capsule maasured 0.10 mm by 0«13 rm^

*Phe diaiaeters at the oesqphag^al tulb level and cephalad to

bursa tfer© 0*33 so to 0*43 eeeq and 0*60 mm to 0*79 tm reapeo-*

tiveiy* The lezigth and tcidth of oescidiagus mre 0.93 tm to

1*01 dm arid 0*23 tm to 0*34 mm respectively* The nerve ring

vrm at 0*42 qq to 0*S0 tm^ excretory pore 1*13 vm 'to 1«21 tm

and the cervical papillae 1*31 mx to l^SS nxa respectively from

the anterior end* cutioul^ etrlatiomi tfere 0«007 tm apart*

The lateral rays of the Uursa vere linear and uniform in
I

thielmesa (Plate vz# ^g*3>* The dorsal and extemOi-doreal

raya vere smooth but soe^ specimen shaved rugget^ss tendency

towards the intomal branches of the dorsal rays* dorsal

ray bad a length of 0*60 tm to 0*63 tmu The estamo*dorsal

ray had a short forls like projection* Of the three divisions

of the dorsal ray» the two laterals tfere close together and

sctnetAiat separated from the c^tr^ one (Plate V7« 7ig*4)* In

socie worms* a tendency towards fusion of the lateral brancfhes

of the dorsal ray was noticed at least on one eide*
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The splcuXes t7@ro QquaX* similar and tbm oha£ta of tha

spiculea wero curved Just cQphalad o£ ths texroinal bent giving

them a "lyratQ® or ^spoon® shape <Plat© VI# ?ig«3)« Ths

splcuXea cneasured 1*6 nsa to 1«86 com length* An ''S'* shaped

accoasory piece vaa present*

gfemalga The female worm meamired 31 to 36 tm In length

and 1>0 tm to 1*24 tm in vldth. The head had a diameter b£

0*29 rocQ to 0*32 mm and tiVB buccal capsiil© meaaxired 0*11 mm by

0*14 mm* The diameter at the oesophageal bulb and cephaled to

vulva werta 0*48 mm to 0*50 mm and 0*63 Dsn to 0*68 mm respec

tively* oesophagus measured 0*99 mm to 1*21 nsn in length

and Q*32 mm to. 0*43 cza in vidt:h* the nerve rlnig . located at

0*50 mm to 0*37 mm# the excretory pore at 1*39 mm to 1*32 mm

and the cervical lat©x*al papilla® at 1«3 cm to 1«69 nm £rom the

cephalic end*

Two caudal papillae were present posterior to anal opening

at 2*0 mm £ram tail tip^ enus and vulva were located at

2*07 mm to 2*70 mm and 2*63 mm to 3*81 mm respectively frcm the

tip p£ tail (Plate Vl# Pig*6)t ttna vaginal length was 1*79 ma

to 2*23 nm* Tha uterus had a length o£ 6*0 mm to 6*8 mm and

the ova measured 0*061 mm to 0*063 cm 0*032 mm to 0*033 mm*

The comparative measurenmts o£ |4* galciger^ given hy

.Lane (1914)9 witenberg (1923)* westhuysen (1938) and in the

present ^xidy are furnished in tat>ie 3*
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3* Quilonla rennlei (RallX« Henry and Joyeux« 1913)

General morpholoqlcal featxxrea

(Plate VII, Plgs.l, 2 and 3j Plate VTII, Figs. 1 and 2)

This species was fairly slender with discoid head. The

mouth terminal was surrounded by a mouth collar which bore four

prominent sxi^medlan and two sessile lateral papillae. The

leaflets were less when con^ared to Murshldla species. They

were 18 In ritimber characteristically curved and surrounded the

mouth ^terlorly. The leaf-browns, were thin and long and pro

jected freely a3x>ve the head. The oesophagus was nearly cylin

drical In shape. The Intestinal valves were as ^lsual.

Malei The length of male worm ranged from 15 ram to 19 mm

with" a maadmum width of 0.6 mm to 0.79 mm. The diameter of

head was 0.20 mm to 0.2? mm and the buccal capsule measxired 0.12nra

to Oil5 mm by 0.10 mm. The diameters at the region of oeso-

phageal bulb and cephalad to bursa were 0.31 ram to 0.43 mm and

0.33 tran to 0.47 mm respectively. The oesophagus measured

0.68 nrn to 0.80 mm In length and 0.23 mm to 0.27 mm In width.

The nerve ring, the excretory pore and cervical papillae were

at 0>31 mm to 0*37 mm# 0.6 mm to 0.7 mm and 0.7 ram to 0.75 mm

respectively from the anterior extremity. *n^e distance between

the cutlcular strlatlons on the body was 0.028 ram to 0.03 mm.

The bursa was divided Into three lobes. The dorsal lobe

was longer than the lateral lobes. The dorsal ray was bifurcate^

each branch gave three sub-dlvlslpns, and there was long comrmDn

stem before bifurcation. The lateral sub-branches came first.
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Fig, 1. OAailonia rennied
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and did not reach the edge o£ the biirsa« The median and

internal sul^branches were fxised aljnost con^Xetely (Plate VZIZ»

Fig.3).

The dorsal ray ranged from 0*33 mm to 0«54 mm in length

and bifurcated» each branch giving three sxabobranches* The

lateral s\i)>-branch o£ the hi£urcated branch o£ dorsal ray

came of£ £irst« at a distance 6£ 0«1X mm to 0.14 mm and the

median and internal sub^branches came o££ at a distance o£

0.13 mm to O.Xd mm £rom the bifxircation point. The extemo-

dorsal ray had a length o£ 0.40 nsn to 0.45 mm. The divergent

branches o£ the lateral rays were slender (Plate VIIZ» Fig.4).

The ventral rays measured 0.20 mm to 0.24 mm^ The splcules

were equal and similar and each had a sickle shaped point

(Plate VZZit Fig.3). They measured 0.80 mm to 0»92 m in

length* The accessory piece was curved £rom side to side and

meastured 0.16 mm to 0.21 mm in length.

Female t The length o£ female worms ranged f^^om 21 mm to

28 mm and the width ranged £rom 0.9 mm to 1.13 mm. The head

measured 0*21 mm to 0.30 mm in diameter and the buccal capsule

meas^lred 0.12 mm to 0*22 mm by 0.10 mm. The dian^ters at the

region o£ oesophageal bulb and cephalad to vulva were 0.44 nsn

to 0.37 mm and 0.47 mm to 0-7X mm respectively. The oesophagus

measured 0.8X mm to 0.93 mm in length and 0.26 mm to 0.34 mm in

width. The nerve ring excretory pore and cervical papillae

were at 0.33 mm to-0.52 mm» 0.64 xm to 0.80 mm and 0.8X mm to

0.90 mm respectively from the cephalic end. The cuticxilar

striations were 0.03 mm to 0*04 nsn apart.
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The caudal papillae were at 1^00 mm to 1.23 mm, the anus

was at 1.9 mm to 2.28 mm and the vulva was at 5.4 mm to 7.06 ram

from the tip o£ the sharply pointed tail (Plate VZII. Fig.6).

The ovijectors were divergent, but the posterior portion of

uterus, immediately turned cephalad. The two uteri ran cephalad

side pf side. The ova measured 0.06 mm to 0.07 mm by 0.035 mm

to 0.04 mm.

The con^parative measiixements of fl. renniei rewrded by

Lane (1914)« Westhuysen (1938). Fernando and Fernando (1961)

and in the present study are given in table 4.

I

Chonianqium epistomum (Plana and stazsi. 1900)

General morphological features

(Plate ZX» Figs.l^ 2 and 3} Plate X. Figs.l and 2)

Chonianqium epistomun^ worms were fairly stout ^d straight.

The anterior extremity was obliquely truncated, so that the

mouth was directed antero-^rsally. The oral apertxire was

surrotinded by a corona of about 50 converging leaflets. &ach

leaflet was supported by an external cuticular fl^ and it

extended little above the head. The buccal capsule was large
• • I *

and funnel shaped. Theire were no teeth at the base but four

pairs of hemispheroidal cuticular prominences projected into

the oral cavity. One pair was situated posterior of its

equator close to the mid-dorsal duct. The second pair was more

cephalad and on a more ventral line of the first pair. The

third pair at the same level and Just cejhalad of the last

the fourth smaller pair was found anteriorly aiid
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ventrally In the anterior third o£ the buccal capsiile. The

dorsal gutter showed a thin line. l7o cervical gland was

visible^

ilie valves of the chyle Intestine wore exceptionally large

and the anterior extremity o€ the chyle Intestine was wider

than the posterior extremity o£ the 6eso£^aagus.

Malet The male worm measured, from. 16 mm to 21 mm In

length and 0*73 mm to 0.91 mm In wldthv The diameter of head

measturod 0.47 mm to 0*52 mm and the buccal capsule measured

0«63 mm to 0.87 mm 0*38 mm to 0.42 mm* The diameters at

the region of nerve ring and cephalad to bursa were 0.60 mm to

0*75 mm and 0.33 mm to 0*52 mm respectively^ The oesophagus

was 1.4 mm to 1*76 mm in length and 0.32 mm to 0.42 mm In width.

The nerve ring, the excretory pore and the cervical papillae

were 1*10 mm to 1.28 mm, 2.0 mm to 2*23 mm and 2.1 mm to 2.34 nim

from the cephalic end respectively. The cutlcular ^rlatlona

were 0*02 mm apart.

The male bursa was longer dprsally than ventrally. The

ventral rays t-;ere apposed^ The points of the three branches

of the lateral rays were divergent. A ^anular accessory

lateral ray was present (Plate X, Pig.3). The dorsal ray was

divided Into three branches, each of tmidh was bifurcated

(Plate X, Plg.4)i

The length of dorsal ray was 0.53 mm to 0.55 mm and the

extemo*dorsal ray was long and sinuous and measxired 0*40 mm

to 0*43 mm In length. Ilie splcules were equal similar and
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terminated in Sine points being videst at the equator and

measured 2.23 mm to 2.4 mm in length (Plate X, Fig.3), The

accessory piece was 0*20 mm to 0*25 mm long with wider posterior

portion#

Femalet The female worm measured from 16.5 mm to 23 mm in

length and 0.97 mm to 1*09 mm In width* The diameter of the

head ranged from 0*52' mm to 0*68 mm and the buccal capsule

measured 0*.7S mm to 0,86 mm by 0*40 xm to 0*52 mm* The dia

meters at the region of nerve ring and cephalad to anus were

0*69 mm to 0*78 mm and 0*19 mm to 0*21 mm. Tl» length of oeso-

S^gus was from 1*72 mm to 2*10 mm and the width of buU) was

from 0*31 mm to 0*42 mm* The nerve ring, the excretory pore

>: and the cervical papillae were at 1*23 mm to 1.49 mm» 2*16 mm

to 2*9 mm and 2*36 mm to 2*7 mm respectively from the anterior

end. The cuticular sl^ations were 0*028 mm to 0*030 mm apart.

The vxilva of the female worm was situated close to the

anus where the wozm suddenly narrowed. The vagina was divided .

into two uteri running parallel towards the cephalic end* The

tail was blmtly conical.

The lateral caudal papillae were at 0*15 mm, the anus

0*39 mm to 0*32 mm and vulva 0*64 mm to 0*83 imn respectively

from the tip of tail (Plate X, Fig.6)* The length of vagina

was 1*03 mm to 1*50 mm.

The comparative measurements recorded t«ane (1914),

^are (1924) and in the present ^udy are furnished in table 3*
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Decrusla addltlctJ.a (RaiXXlet* Ksnry
and Batiche* 1914)

General morphological featureg

(Plat© XZ, Pigs.l* 2 and 3s Plate XZZ, Figs.l and 2)

Decrusia additictia vere £airly stout woms tapering at

both ends and the head was truncated with the mouth siibterminal

facing slightly dorsal* Dorsal wall of the oral cavity was

slightly shorter than the ventral* The oral aperture was

surrounded by an internal corona ccMi^sed of numerous short and

blunt leaflets* which were somewhat masXed by the more pronounced!

external leaf crown, the elements of which xtrere pointed and
* \ •

longer than those of the internal leaf crown* Both leaf crowns

arose apparently at the same level* A cup shaped buccal capsule

with two triangular shaped sut^-v^tral teeth at its base was

present. The dorso-oesophageal duct was very pronounced and

ran along the dorsal wall of the mouth cavity as a canal*

bordered by scalloped marking* Six oesophago-intestinal valves

tfere present. Cervical papillae were absent*

Malet The male worm measured 16 mm to 18 mm in length

and 0*78 rm to 1*0 ram in width* The buccal capsule meastired

0*34 mm to 0*4 mm by 0*32 mm to 0*43 mm. The diameters at the

nerve ring region and cephal^ to bursa were Oi52 mm and 0.47 mm

respectively* The length of oesophagus was 1*39 mm to 1*62 mm

and width ranged from 0*34 mm to 0*36 ram* The nerve ring and

excretory pore were at 1.0 mm, to 1*06 mm and 1*04 mm respec

tively frcHn the cephalic end* The cuticular striation was

0*01 nsQ apart*
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The ventral raya of the bursa were long and stout, and

measured 0*28 mm long (Plate XZI, Fi.g.3), The dorsal ray was

undivided except at its extreme tip {Plate XXI, Flg.4).

The length o£ dorsal ray was 0.36 mm to 0.40 mm and at

0.05 mm to Q*1 mm cephalad to the extremity it gave off a stout

branch and a small one* caudad to this. The extemo-dorsal ray

was comparatively short and measured 0.2S mm in length. The

splcules had a length o£ 2.31 mm to 2.34 mm and were equal with

a marlced cross strlatlons at the base and tapering extreme point

(Plate XZI* Flg.S). Accessory piece was absent.

Female t The female worms ranged from 18 mm to 22 mm in

length and 1.10 mm to 1.31 mm in width. The diameter of the

buccal capsule was 6.47 mm to 0.51 mm and the length was 0.45 mm

to 0.48 mm. The diameters at the region of the nerve ring and

cephalad to anus were 6.56 mm to 0.37 mm and 0.26 mm to 0.28 mm

respectively. The oesophagus measured 1.76 mm to 1.96 mm in

length and the width ranged from 0.39 mm to 0.44 mm. The nerve

ring and excretory pore were at 1.06 mm to 1.16 mm and 1.06 mm

to 1.11 mm respectively from the cephalic end. The sxib-ventral

teeth measured 0.20 mm by 0.07 mm.

The caudal papillae and the anus were at 0.05 mm and

0.28 mm to 0.31 nsn respectively from the tip of tall (Plate XZI»

Pig.6). The vulva was situated in the posterior third of the

body at 7.33 mm to 8.31 mm from tall tip and was marlced by a

cap of dark cement. The vagina was folded and Joined with a
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bllobed rmlsc^lla^ ovlj©ctor from whioh the two ttterl orlgitiatedf

tha running uterus turned Immediately cephalad. The

ova measured 0*07 nsn by 0.035 nsn.

The comparative measurements recorded by hane (1914)*

Westhuysen (1938), Fernando and Fernando (1961) and In the

present study are listed in table 6*

6. Amiga piO^eata (Railliet, Henry and Bauche, 1914)

General morphological features-

(Plate XIII, Figs.l, 2 and 3| Plate XIV, Fig.l),

Amira pileata were fairly small worms with a thiclc

cuticle. The mouth collar Waa separated from the rest of the

cephalic end by a grpove. The mouth capsule was very short,

circular its dorso-ventral and lateral axis were equal in

length. There \rerB six head-papillae« four sub-median and tvra

sessile laterals, none of which were prominent. The capsiUe

was shallow and bore a row of t\ibe?rcles at its base. The mouth

was terminal and was surrounded by external and internal leaf

crowns each with 32 elements. The external leaf crown elements

extended slightly beyond the anterior rim of the mouth collar

and internal leaf crown elements were short and formed anterior

margin of the mouth capsulo. The oesophagus was hour glass

shaped with the nerve collar surrounding the constriction.

The posterior extremity of the short oesophagus projected into

the beginning of the chyle-intestine forming three small lobes.

An oesophageal funnel was present extending from the mouth

,1-
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Plate XIII

Fig. 1, Amira pilea-t-a;

Fig, 2. Amira

- head end (x 70)

- male tail Cx-4,0)

Fig, 3. Amira pile;a:^#Jr'. female tail (x 70)
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capsule to the level of nerve rlng» The oesophagus had a

cutlcular lining*

Male» The laale worm measured 12 mm to 12«5 nsn in length

and 0.56 mm to 0.74 mm in width* The diameter of head was

0*18 mm to 0*22 mm. The huccal capsxile rc^asured 0.11 mm to

0.14 mm loy 0.03 mm to 0.05 mm. The length o£ oesophageal

£unnel was 0.16 mm to 0.17 mm. The oesophagus measured 0*48 mm

to 0.61 mm by 0*27 mm to 0*35 Tcm* The nerve ring was at 0*23 mm

to 0*31 mm from the anterior end* The excretory pore and cer^

vical papillae had more or less equal distance (0.37 ran to

0.71 nsa) from the anterior end. The cuticular striations were

0.02 mm, to 0.04 mm apart.

The length of male bursa ranged from 1.9 mm.to 2*15 chti.

Wie dorsal lobe of the bursa was enormously elongated (Plate xxv.

Fig.2). Tlie cuticle in front of bursa was much thic)cened on the

ventral surface. The prebursal papillae were long# thin* wavy

and measured 0.22 mm in length* The ventral rays were closer

together* of which the anterior one was thinner than the

posterior. Hie three lateral rays had a common origin and

the pbstero-latCTal ray branched before the other two rays

(Plate XIV, Fig.3). the outline of the edge of dorsal lobe of

the bursa laid close to the edge of the sub-division of the

ray so that the lobe was extraordinarily narrow and long. A

gul^ernuculxim was present. The extemo^dorsal ray pursued a

wavy course talcing off from the main stem of the dorsal ray

at a distance of 0.30 mm from its base* The dorsal ray had a
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length o£ 1*6 mm to 1,83 mm with a breadth o£ 0*52 mm to

0*33 mm. It divided high up within'O.lS mm o£ its origin*

^ after a shojrt course, each primary division gave off two

branches close to each other* the longer branch had 0.13 mm

in length and shorter branch 0.06 ran in length. These branches

appeared as off-shoots from the main stem. The main branches

of the dorsal ray continued a straight course parallel and

close together4 The spicules were long* fine and equal with a

length of 3.62 nnn to 3.97 mm. A gubemuculum was present

(Plate XIV, Plg.4).

Femalet The female worm had a length of 12*3 ran to 13.5 mm

with a breadth of 0.63 mm to 0.78 mm. The diameter of head

^ measured 0*19 mm to 0.24 mm and the buccal capsule meas\ired

0.12 mm to 0.14 mm by 0.03 mm to 0.06 mm. The diameters at the

region of nerve ring and* cephalad to anus were 0.40 mm to

0.52 mm and 0.13 ram to 0.16 mm respectively. The oesophagus

measured 0.53 mm to 0.61 mm in length and 0.32 min to 0.36 mm in

width. The nerve ring* excretory pore and cervical papillae

were at 0.29 mm to 0.33 mm* 0.63 mm to 0.74 mm and 0.72 mm to

0.82 mm respectively from the anterior extremity. Ihe length

of oesophageal funnel ranged from 0.20 mm to 0.21 mm.

The vulva was found close to the anus. The caudal end

•i gradually tapered to a rather blunt point. The anus and vulva

were at a distance of 0.40 mm to 0.30 mm and 0.60 mm to 0.80 mm

respectively from the tip of tail (Plate XZV* Fig. 3). The long
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vagina ran cephaXad and divided Into two parallel cephalad

rxumlng uteri with ovljectors. ThB length of vagina was 2.4 mm

to 2«76 imn* The ova measured 0.06 nan to 0*065 mm by 0.03 mm to

0.033 nsa.

The comparative measurements of Amlra plleata recorded

by Lane (1914), Westhxiysen (1938) and In the present study are

glvon In table 7«

7< Equlnubrla slpuncullformla (Balrd* 1859)

General^ morphological featureg

(Plate XVi Plgs.l, 2 and 3t Plate XVI, Flg.l)

EcMlnubrla sltJunGullformls was fairly large and stout.

The head sep^ated from the body by a distinct neck* The oral

apei^xire was surrounded by an esctemal leaf crown consisting

of 168 rays of which 56 were long and between each pair of

these rays two shorter rays were located. The Internal leaf

crown was composed of numerous small, short axid stout elements*

The oral a3?erture was pointed sU^tly dorsad, and was surround^

by two lateral and fo^lr sub-median papillae' none of which were

very prominent. The buccal capsule was cup-shaped Which bore

upto ten teeth lllce structures at the base and the dors^ wall

was shorter than the ventral one. The fine duct of the dorsal

oesophageal gland ran along the mli^dorsal line which discharged

through a dorsal gutter. The anterior end of the oesophagus

was enlarged and Its posterior bulb ended at the chyle-intestine

with three valves^
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Malet Th© male vorms ware straight but tumM abruptly

dorsad Just cephalad to bursa and measured from 18.5 mm to

21.00 mm In length and 1.4 mm to 1.69 mm In width. The diameter

oS the head measured from 0>8 mm to 0.95 ram ^d the boccal

capsule measured 0.30 mm to 0.37 ram by 0.41 mm to 0.44 ram. The

diameters of the body at the level of nerve ring and cephalad

to bursa were 1.02 mm to 1.05 rrm and 0.79 mm to'0.81 ram respec

tively. The length and width of oesophagus measured 1.92 mm to

2.10 ran and 0.39 mm to Oi41 mm respectively. The nerve ring

excretory pore were situated at a distance of 0.9 nm to

1.1 mm and 2.4 ram respectively from cephalic end; The cuticxilar

striations were 0.003 to 0.004 mm apart.

The ventral rays were apposed and the lateral rays had

maTHed diverged points (Plate XVI, Flg.2). The posterio-

lateral ray had a boss at its base. The dorsal lobe of the

bursa was longer than the laterals. The dorsal ray had a length

of 1.2 mm and had three subdivision on each side marted in the

Irregular prominences. The extemo-dorsal ray trlfurcated of

which the ventral branch was the longest with a iheasiirement of

0.55 ram to 0.60 ram than the other two branches, ^rtiicih were

considerably shorter and irregular in outline (Plate XVI, Fig.3).

The splcules itfere strong, equal and similar and measxired 1.4 mm

to 1.6 ram (Plate XVI, Fig.4). Accessory piece was absent.

Female t The female worms were also straight but showed a

slight dorsad deviation at the tall end and measured 20 mm to

25 mm in length and 1.55 mm to 1.9 mm in width. The diameter
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of head was 0*8 mm to 0*99 mm and the buccal capsule measured

0.30 mm to 0.40 mm by 0.36 ram to 0^42 mm. The oesophagus

measured 2*0 mm to 2*50 mm in leng^ and 0*41 mm to 0«47 mm

In vidth. The nerve ring, the excretory pore and the cervical

papillae were at 0*96 mm to 1.26 mm, 2.73 mm ^d 2*76 mm £rom

the cephalic end respectively* The anus was found at the bottom

o£ a depression between the tall and a marked caudal projecting

conical prominence on which the vulva opened. The length of

tall was 0.7 ntm to 0.83 and the distance of vulva from anus

was 0.25 mm to 0.28 mm (Plate XVI, Pig.5). The vagina ran

exhaled for'1.7 mm to 1.9 mm and then divided Into two uteri

Which also ran ce^alad side by side and ended In weak ovljectors.

The ova measiirad 0.06 mm to 0.062 mm by 0.030 mm to 0.032 mm.

The comparative measurements of Egulnubrla sipxmcullformls

recorded by X«ane (1914), westhuyseii (1938), Fernando and

Fernando (1961) and In the present study are given In table 8.

Parabronema Indlctm^ (Baylls, 1921)

General morphological features

(Plate XVIX, Flgs«l» 2 and 3t Plate XVXIl, Flgs.l and 2)

They were rather smaller worms having the mouth bordered

by paired lateral lips* each with three papillae. The head was

conical and distinctly narrowed in front than behind. The

ceph^ic extremity was provided with dorsal and ventral cutl-

cular shields and was ornamented with six horse-shoe shaped

cordons or aiirlcular appendages which bore narrow groove on

on their free edges of which two were lateral* two su]^ventral
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and tm 0u><lorsaX* Th® oral apertor® iras o£ g:raat@r.di«9tQr

doriso-^^trally end passed into a long v^stibol© or euticolar

tub® which led into the o@30phaguai» Tha oesos^gus cozisi@ted

of tvo portions^ both Emiscular# th^ anterior part short and

narrm and the posterior part was loz^ and broad* The cephalic

portion oS the oesophagiis was surrounded by a thicli nerve

collar* The estcretory pore tms located anterior to the <^rvical

papillae* tmich ^as more or less in the region oS the nerve ring*

vulva opened near the posterior part of oesophagus*

VipXm caudal end o£ the tnale worm coiled ventrally

with interrupted longitudinal ridges an ventral side o£

hind end* Tha male xsorm ranged from 7 mm to 8 csn in length and

0*28 tm to 0*30 mm-in width. D«e diameter o£ tha head

0*11 mm to 0*13 inm and the length 6£ b«^al tube vas from

0*13^ mm to 0^X3 mm* diamters at the ^gion of nerve ring

fiund anal region TOre 0*15 mm to 0*16 mm and 0*22 mm to 0*24 mm

respectively* The length and width of oesoi^gus were 1*44 mm

to 2,2 mm and 0*13 cam respectively* The nerve ring# the esaor^

tc^ pore and cervical papillae xmro £tcm 0*23 mc) to 0*27 am*

0*18 tm to 0*22 mm end 0*24 mm to 0*28 mm respec^vely from

the <:e2;dialio end^ The cuticular striations vsox® 0*03 om apart*

The tail length vas 0*18 tm to 0*22 nsn* A small cstsdal elae

Vas notic^ and four pairs of pre-^anal and ttfo pairs of post-'

anal papillae ^re found arranged asymmetrically* one addi

tional extra dotable papillae insaediately in front of anus \7ae

also present* The anterior pair of posb^anal papillae overlapped
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each other so that the tepainatlon o£ the right £>dplllae was

well on the left of the mld-ventra^ line and posterior pair was

syinmetrlcally placed opposite to each other (Plate XTIIX* Fig*3)«

The posterior-most pair of post-anal papillae was at 0.12 mm

from the posterior end. The spicules were xmequ^» the left

being very slender and about two and a half times longer than

the right and measured 0.92 mm to 0.99 mm and 0.36 mm to 0.41 mm

respec^vely. The accessory piece was somewhat triangular in

shai>e and measured O.OS mm in length (Plate XVIIX, Fig.4).

Female t The posterior extremity was curved dorsally and

the female worms were considerably larger than male and measured

H ram to 13 rran in length and 0.33 mm to 0^36 mm in width. The

posterior diameter of the head was 0.14 mm to 0.16 mm and the

length of buccal tube was from 0.15 mm to 0*17 mm. The Oeso

phagus measured 1.90 mm to 2.26 mm in length and 0.16 mm to

0.20 mm in width. The nerve ring* the excretory pore and the

cervical papillae were at 0.24 mm to 0.34 mm, 0.22 mm to 0.80 mm

and 0.28 mm to 0.35 mm respectively from cephalic end.

The vulva was located at a distance of 0.15 nan to 0*43 mm

posterior to the bulb of oesophagus. The vagina was about

0.22 mm in length and formed a characteristic "ti" shape

(Plate XVZXX, Fig.5). After a fxirther course of 0.4 mm» it

^ widened into a fusiform swelling which gave off ^e two uterine

brashes posteriorly. One branch ran posterior to a point about

0.30 mm to 0.60 nffn from the anus where it ttimed anterior again.

The other Isranch turned anterior, a short distaxice from its
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origin and ran upto about the level o€ posterior ^d o£ oeso

phagus. This £ormed a loop and ran once more posterior. The

tail was short and measiired 0.28 mm to 0.40 mm in leng^

(Plate XVZZZ, Fig.6}« The caudal papillae were at a distance

o£ 0;03 mm £rocn tail tip*

The caiTQ;>arative measiirenents of Parabronema indiciim

recorded by Baylis (1921)* westhuysen (1938) and in the present

study are furnished in table 9.

Parabronema smlthi (Cobbold» 1882)

General morphological features

(Plate XIX, Figsil, 2 and 3j Plate X5C, Fig.l)

The general morphological features of Parabronema smithi
'a. ' .

were similar to that of , P. indicum'»

Malet The male worm measure 4.1 mm tO 5*10 mm in length

and 0.19 mm to 0.21 mm in width with the tail coiled ventrally

into a spiral and provided near the extremity with lateral

ala«>li}ce expansion and largely covered on the ventral surface.

with interrupted* longitudinal ridges (Plate XX* Pig.2). The

diameter of head measured 0.08 mm to 0*09 mm ^d the length of

the buccal tube was 0.-08 mm to 0.10 mm. The length of oesophagus

was 1.06 nsn to 1.25 mm and width was 0.08 mm to 0.11 mm. The

nerve ring and cervical papillae were at 0.17 mm to 0.23 mm and

0.l7 mm to 0.27 mm respectively from the cephalic end. The

diameters at the ner^ ring region and at the spicule region

were 0.10 mm to 0.12 mm and 0.13 mm to 0.16 nsn respectively.

The cuticular otriations were 0.025 mm to 0.03 mm apart.
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The splcules were markedly unequal f the left being

stouter ^d double the length o£ the right splcule (Plate X)C»

Flg«3)« The left splcule was 0.38 mm to 0«43 mm and right

splcule was 0.20 mm to 0.22 mm long. But in one case the left

splcule was 0.58 mm long and right splcule was 0*20 mm. The

accessory piece was 0.03 mm long.

The tall l^gth was 0.16 mm to 0.20 mm. The anterloxmost

pre-anal papillae and posterlor^most post-anal papillae were

0*22 mm to 0.26 mm and 0.09 mm to 0.11 mm from the posterior

end respectively*

Female t The female worms were larger than the male worms

and the tail was directed dorsally. They measure 7 mm to

8.3 mm in length and 0.24 mm to 0.29 mm in breadth. The dia

meters at the nerve ring region and ^lal opening were 0.12 mm

to 0.14 mm and 0.08 mm to 0.11 mm respectively. The posterior

diameter of the head was 0*09 mm to 0.10 mm and the length of

buccal tube was 6.08 mm to 0.10 nsn* The oesos^gus had a length

of 1.29 mm to 1.48 mm and a width of 0.09 mm to 0*12 mm. The

nerve ring* the excretory pore ax^ cervical papillae were at a

distance of 0.19 mm to 0.26 mm, 0*18 mm to 0.21 mm and 0.21 nsn

to 0.27 mm respectively from the cephalic end. The cuticular

striations were 0.03 tm apart.

The vulva was located at 0.05 ram anterior to. the oeso-

phageal end or 0.43 mm posterior to it (Plate xx; Plg.4). The

posterior branch of uterus turned about 0.13 mm to 0.16 mm faKMn

the anus anteriorlyr The tall length was 0.25 mm to 0.-33 mm
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and a small papilla was fooand 0*02 mm to 0*03 nsQ: £rcm the tip

o£ tall (Plate XX, Flg.5)*

Th@ comparative measurements o£ £• srolthl recorded by-

Baylis (1921) « Westhuysen (1938) and in the preset study are

£umished in table 10*

10 4 GrammocephaXus hvb]:;idatua (Westhuysen 1938)

General morphological characters

(Plate XXI, Flgs.l, 2 and 3i Plate XXZI, Plg.l)

These worms were £a£rly stout worms with dorsally bent

anterior extremi^es. The buccal capsule was wide but narrowed

posteriorly. The £old in the dorsal wall o£ the buccal capsule

was not marlced, l^e 6emil\anes situated at the oral margin were

not large. The buccal capsule had a pair o£ lateral teeth and

a pair o£ sub-*ventral teeth. The apical notches o£ the* sub-

ventral teeth were small and their anterior edges £aced ant^

riorly and dorsally* The ventral anterior edge was produced

into an acute point* The anterior edges o£ the lateral lancets

werev £o;lnd anterior to the corresponding edges o£ the sub-ventral

teeth. The single dorsal tooth was not prominent but received

the duct o£ the dorsal oesophageal gland, the intestine h^ a

long anteriorly directed dorsal dlverticulum which arose closely

with the oesophagus.

Malet The male worm had a length o£ 35 mm to 38 nsn and

width o£ 1.39 mm to 1.47 mm. The buccal capsule measured

0.48 mm to 0.50 mm by 0.22 mm to 0.25 mm. •

The oesophagus measured 3.7 nsn to 3.75-mm in length and



VJ.. ^



>
ro

o
?
?

r
r
o

o
r

>
*

^0
0

5
v

T
O

O
S



41

0.27 mm In The nerve ring* excretory pore and cervical

papillae were at a dlstalice o£ 1*03 mm# 1*20 mm and 1*23 mm

respectively from the cephalic end* The cuticular striations

were 0*008 to 0*012 mm apart*

The bursa was elongated* The medio and posterio^lateral

rays ware close together (Plate XX1Z« Pigs*2 and 3)* The

dorsal ray and extemo-dorsal rays arose from a common tnmlc*

The dorsal ray was ^Uvided into two branches which were again

bidigitate (Plate x>ai, Fig*4), The length of dorsal ray and

externo^dorsaX ray was 0*45 mm and 0*60 nro respectively* The

spicules were stout» alate and had a length of 1*55 mm to

1*67 mm and a width of''0*.2 mm to 0*25 ram (Plate )pczi« Fig*3)*

An accessory piece was absent*

pemalet The female was shorter than male and measured

31 mm to 32 mm in length and 1*33 mm to 1.36 mm in width* The

bucc^ capsule measured 6*45 mm to 0.46 mm 0*21 mm* The

length and width of .oesophagus were 3*52 mm to 3.66 ram and

0*26 mm respectively* The nerve ring, the excretory pore and

cervical papillae were respectively at a distance of 1.0 mm,

1*03 mm and 1*08 mm from the ceph^ic end*

The vulva was situated at 15*69 mm to 16.51 mm and anus

from 0*61 mm to 0*63 mm from the tail tip. The uteri ware

divergent. The tail end was slightly bent dorsally and ended

in a long conic^ point (Plate XXZI, Pig.6). The ova measured

0*034 mm to 0*038 mm by 0.029 mm to 0.032 mm.

The measxiremehts of o. hvbridatus recorded by Westhuysen

(1938) and in the present study are given in table 11.
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ll» GriaHWog«T3hi!aqq TOg^totoa 1921)

oanga?al. pprpholoqiGal cihwracteya

(PXate XXXXX, ?lgs,l ana 2i Plate XXXV, Figs*, 1 and 2)

Ths «om VBB fairly stout with dorsaXiy bent anterior

oactr^sQity* buccal capsold ws vida but nasrrow pddtd*

rior^y* The fold In the dorsal wall o£ the buccs^ capsule

vas not marltedly pr^alnsnt* ThQ s®n(llun®s situatsd at tha

oral margin \^ar® small* Th® apical notCb^s of tha out^vontral

tsdth VQCB small* and tbs antsrlor <3dg®0 of thoso t@Gth facsd

ax:t9^orly and dorsaxUy^ Tt^ ossophagus was loxig and slrnpl®

thQ intestinal divar^eolum arbs® olcsa to th@ oesophagus*

WmoXmt Ttm f^smals mrm ctsasured 42 am in length and

1*18 xm in txidth* Ths boccal capsule msasur^ 0«42 xm b/

0*20 net* Tba Isngth and broadth of oesophagus «i©rQ 3*44 cam and

0*28 xnn r@spootivaly* Tha nerve ring* the exoratory pore and

cervical papillao at a di^anca of 1#18 Eom^ 1^31 qkq and

1*31 tocQ from the csx^halio end rsspsctively* Th@ totestinal

divsi^culum was 2*0 mm in length* Tha outicular striation

was 0*018 m apa^*

Tho vulva was situatj^ at X9*S5 nsn and tho mm at 0^71 mx

from th9 tail tip (Plato soczVp Fig^S)* Thsi uteri' was divargsnt

(yiate XXZV» Fig*4) az^ the tail end was conical* Tho ©gg

msasursd 0*063 sci by 0*033 cm*

Ths cocQ>aratiVQ maasur^o^ts 6£ crainrooQQphalus vaz^qdatu^

by W€@thuys<m (1938)* Fernando and Fernando (1961) and in tha

present study are fitmished in tabls 12*
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12* Pseudodiacua cdlllnsi (CobboXd, 1875)

Genera morphological features

(Plate XXV, Plg.li Plate XXVI, Plg.l)

TtiB bo^ was oval In shape* the.ventral surface was con

cave In matixre specijnen while the dorsal surface showed con

vex appearance. The anterior extremity was bluntly pointed

and bore some conical papillae. The posterior extremity was

semicircular and acetabulum was strong and stilsterminal.

The mouth was ant^lorly situated and was surrounded by

an oral suclcer* constricted at the middle which formed a .

globular oral portion and bulbous posterior portion. The

buUxnis portion was bilobed and had a well developed muscular

diverticula posteriorly. The oesophagxis originated from the

portion between the two oral pouches and often took a posterior

straight course. Zt was divided into two intestinal caeca*

raa)cing inward bend at the level of testes and extended upto the

middle of the acetabulum and sometimes xjipto the posterior margin

of acetabuliam.

Testes were lobed and were situated post^equat^al and

side by side. Ovary was post-^testicular in position. The

uterus was dorsal and pre-ovarian. The vltelline glands located

extracaecally and extended from the middle of oesophageal region

anteriorly to blunt ends of intestinal caeca.

The worm had a length of 6.5 mm to 13 mm atxd a breadth of

3 mm to 6 m. ^e diameter of mouth was 0.47 mm to 0.78 nsn.
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The VGurtical and transverse dlamoter o£ the globular oral

portion were 0*39 mni to 0*78 mm and 1*05 mm to 1*60 mm res

pectively. The dlvertlciilum measured 0«78 mm to 1*57 mm by

0,52 mm to 1.7 mm. The length of oesophagus was 1.05 mm to

2.13 mm.

The testes were deeply lobed bodies placed horizontally

and measxur^d 0.53 mm to 1.44 mm by 0.47 mm to 1.13 mm- The

vas*efiferentla. arose £rom the centre of testes and united

anteriorly to form a tttln colled structure* veslcxile semlnalls.

The seminal vesicles passed Into a less colled but thicker

structure pars*musculosa. This lead to a short narrow duct

pars«-prostatlca. Prom Its ventral aspect, a short muscular

ductf ductus ejaculatorlus originated,^^ch united with the

terminal portion of uterus^ the metratum, to form a ductus

hermaphrodltlcus; The latter was a short duct and opened Into

the genital atrlxsn which communicated ventrally with the genital

pore. The genital pore was 3.4 mm to 5.0 mm from the anterior

end.

^e ovary was 0.26 mm to 0.65 mm by 0.26 mm to 0.57 mm

and was situated on the left side between the testes and poste

rior suclcer. sometimes It was also found In the right or at

the centre of the body. The oviduct arose from the anterior

aspect of the ovary and ran dorsally through the shell gland.

The vltelUne glands had follicles scattered on outer side of

Intestinal caeca* extending from the middle of oesoj^agus upto

the ends of the intestinal caeca. The shell gland measured
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0*13 vm to 0.20 inm by 0.10 mm to 0.17 mm* The diameter o£

acetabuXum i^as 1.41 mm to 2.49 mm and distance o£ acetabuXiim

to the posterior end ranged from 0.47 mm to 1«3 mm. The ova

were ovals operciilated and measured 0.150 mm to 0*152 mm b/

0*08 mm to 0.085 mm*

The comparative measitrements of Pseudodiscus collinai

recorded by- Bhalerao (1933) » westhxiysen (1938)» Mukherjee and

Chaxihan (1965) and in the present study- are given in t^le 13*

13. Pseudodiscus hawlcesii (Cobbold^ 1875)

General morphological features

(Plate XXV* Pig.2I Plate XXVI, Pig.l)

The worms vei^ conical with tapered anterior end and

hemispherical posterior end. The ventral surface was slightly

concave and flat while the dorsal surface was convex.

The mouth was directed dorso«*ventrally and elliptical in

outline* The oral s\ic}cer had one anterior, globular oral

portion and a short posterior portion. The diverticula origi

nated from the latter which were oval in shape. The oespphagus

1^ into a muscular pharynx and then bifurcated into wavy

intestinal caeca which ended in the equatorial zone of the

acetabxilxjtm.. Some specimen showed Infolding of caeca in front

of the acetabulum or one branch ending upto the middle portion

and pother branch not reaching to the acetalaulm*

The testes were branched and deeply lobulated. They were

situated one behind the another and in some cases overlapped

their zones slightly. The vas-efferens came out from the
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doirsaX aspect o£ each testls and United to form a much colled

structure vas-*deferens* This passed Into a less colled t>rell

developed inusculosa» Vhlch again passed into a short prostatlca<

The dxictus ejaculatorlus li^ch was the terminal portion of

vas^eferens united with the terminal portion of the uterus

to form the ductus hermaphrodlatlcus.

The ovary was situated behind the testls on the left side

and close to acetabtilum. The vltelUne glands were con^sed of

small follicles and extended throughout the length of caeca on

the lateral side but some follicles were seen Intracaecally at
^ I

posterior part of the caeca.

The worms measured 5.S mm to 11 mm In length with a

maximum breadth of 3.5 mm to 5 mm* The thlclmess was 3 nan to

6 mm. The oral diameter was 0.23 mm to 0.47 mm* ^e vertical,

length and transverse diameter of the globular oral portion was

0*13 mm to 0*39 mm and 0*39 mm to 0*73 mm. The oesophageal

dlvertlculxim measured 0*39 mm to 0*92 mm hy 0*28 xm to 0.78 mm*

The oeso£^gus was 1*05 mm to 2*63 mm In length*

The posterior sucker had a diameter of 1*44 mm to 1.73 mm

and situated at a distance of 0*18 mm from the posterior end*
1

The acetabulum laid very close to the posterior end In most of

the cases* The genital pore was 2*3 mm to 4*52 mm from the

^ anterior end*

The testes meamaared 0*52 mm to 1*05 xm by 0.42 mm to

1*10 mm* The ovary measured 0.26 mm to 0*52 mm by 0*26 mm to

0.59 mm* The shell gland laid behlx^ the ovary and measured
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0*10 mm to 0*34 nan by 0.10 nsn to 0.26 mm. The ova were oval,

oporoulated and meastxred 0.120 mm by 0.07 mm.

The comparative measiirements o£ paeudodiscus havkeaii

recorded by Stiles and Gpldlserger (1910)» Fukui (1929),

westh\2ysen (1938)« Malik et (1959) and in the present study

are £umished in table 14.

14. Gastrodiscus secundus (Bhalerao* 1933)

General morphoiogioal features
(Plate XXV, Pigt3| Plate XXVlIt, Fig.l)

\

These t>7orms were flattened leaf like bo^es and the body

was divided by a constriction into a .small* cylindrical*

anterior portion and a lai^ge, discoidal posterior portion. The

posterior portion, was concave ventrally and was covered with

regular rows of large papillae. The genital sucker and ventral

pouch were absent* The oral sticker with paired diverticula was

present. The posterior sucker was small and sub-terminal and

was situated at the middle. The oesophagus was long* narrow

and its wall was glandular^ Then it was divided into two intes

tinal caeca Vhich passed along the sides of the body, but most

of th^ did not reach the acetabulum. The genital xx^re was

situated behind the bifxircation of the caeca and posterior from

base of cephalic core. Testes were lobed, situated diagonally

each other* the left one in front at the centre of the body*

Ovary was post-testic\ilar and situated on the left side of the

body ccn^nly. The uterus had a sinuous coxirse between the



i

n



48

teates and passed on the right side o£ the vas-^^eferens^

shell gland xobb situated to the right side o£ the ovary. The

vitelline glands extended frota the le^l o£ the genital pore

to the middle portion ot the posterior sucker* The £ollicles

were found toostly in eattracaecal area but sane o£ them were

found on the intestinal caeca also.

The body measured lO^S mm to 12 ran in length and 6 nxn to

8 m in breadth. The cephalic portion vas %^9i xzsn to 2*26 ran

long and 2«20 nxn to 2«68 tan broad. The disc portion was 8.3 nsa

to 9*77 nm long and 6 im broad.

The diameter o£ mouth vas 0.27 nxn to 0.39 itsn. The oral

suck^ measured 0*26 nxn to 0.39 mm by 0.49 tcsn to 0*52 ran. The

divorticula assured 0.76 Qm to 0.92 tm in length and 0.42 ran

to 1.76 mm* The intestinal caeca vas 6.3 ran to 6,8 mm long

and the oesophagus vas bifurcated at 0*65 mm to 0*73 mm from

the cephalic end o£ the disc. The caeca ended at a distance

of 1#6 mm to 2*05 mm fron the posterior end.

The posterior sucker vas 1.23 ran to 1.47 nan in length ax^td

1«13 mm to 1.26 mm in width. The genital opening vas post*-

bifurcation of the intestinal caeca and vas 1,44 mm to 1*84 mm

from the anterior end of the discoidal portion.

Die testes vere branched deeply lobed and measured 1.64 ran

to 2*49 ran by 1.57 ran to 2.5 The ovary measured 0.29 ran to

0#35 mm by 0«21 mm to 0.30 mm. The shell gland measured 0.57 ran

to 0«$0 ran by 0*39 ran to 0.32 ran.
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The oypi were oval* opercuXated and measured 0.15 mn to

0.16 mm by 0^091 mm to 0.1 irni.

The comparative measiirements of GaatrodlscuB aecundua

given by BhaXerao (19.33), MuXherJee and Chauhan (1965) and

In the present study are £\imiahed in table 13.
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Table 6, Coinparative measturements of Decruala addltlctla recorded by Lane (1914), Westhuysen
(1938) • Fernando and Fernando (1961) -and In the present study ija Indian elephant

SI.
Partloulars

lene (1914) Westhuysen (1938) Fernando and

Femando( 1961)
Present study

Ho.
Male Female Male Female Male Ppmalo Male Female

nsn nsD mm Qsn mm mm mm mm

1 Total length 14 15 20-21 10-14 13-18 16-18 18-22

2 Maxlimim diameter 1.0 1.4 1.36 1.36 0.78-1.0 1.10-1.31

3 Diameter of capsiile 0.5 0.32-0.43 0.47-0.51

4 Length of capsule 0.4 0.34-0.4 0.45-0.48

5 Length of oesophagris 1.9 1.9 1.8 1.39-1.62

CD

i

.

o

6 Maximum diameter
of oesophagus 0.37 0.37 0.41 0.34-0.36 0.39-0.44

7 nerve ring fron
anterior end

1.1 1.1 1.07 1.0-1.06 1.05-U16

8

9

10

11

12

13

14

15

Excretory pore from
^terlor end

Zisngth' of splcuXe

width of splcole

vulva to anus

Tall length

CutlcxiXar strla^on

Ova

Diameter of c^halad
to bursa

16 Length of dorsal ray

1.0

2.4

0.045

0.01

0.56

1.0

7.3

0.3

b.oi

7.5

0.29

0.013

1.04 1.06-1^11

2.31-2.54

0.045

7.25-8.0

0.28-0.31

0.01 0.015

0»07 X 0.035

0.47

0.36-0.40

Three male and three female voms vere measured In this stxidy
iO
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Table 8, Comparative measxirements of Ecfxilnubrla elpuncxxliformls recorded 2:^ Lane (1914)*
Westhuysen (1938)« Fernando and Pemanf^Q (tgfii) in the present study In
Indian elephant

SI.
no.

Particulars

Lane (1914)

Hale
OEQ

Female
com

27.5

1.5

2.3

1.0

1.7

0.8

Westhuysen
(1938)

Fernando and
Fernando (1961)

Male
mm

Female
Gin

Mai®
oan

23-27 24-28 16-23

1.2 1.4 1.44

0.810.81-0.36

0.30 0.36

0.27

168

2.2

0.20

168

2.2

0.54 0.54

1,0

2.7

1.6

1.0

3.0

1.8

0.82

2.2

Female
mm

20-25

1.44

2.2

1 Total length 15

2 Maximum diameter 1«3

3 Diameter o£ head

4 Diameter of capsule

5 Length of capsule

6 ETumber o£ leafletfi

7 Length of oesophagus

8 Maximum width of

oesophagus

9 Nerve ring from
anterior end

10 Eaocreto^ pore from
anterior end

11 Cervical papillae
from anterior end

12 Spicule length 1,5

13 Vaginal length

14 Tail length

15 vulva to anus

16 Cuticiilar striations 0*004

17 Ova

0.004 0.004 0.004

Four male and six female worms were measured in this study

Present study

Male
mm

,18.5-21

1.^1.69

0.8-0.95

0.41-0.^

0.30-0.37

168

1.92-2.10

Female
am

20-25

1.65-1.90

0.8^.99

0.36-0.42

0.30-0.40

168

2.0-2.50

0.39-0.41 0.41-0.47

0.9-1.1 0.96-1.26

2.4 2.73

2.76

1.4-1.6

1.7-1.9

0.7-0.83

0.25-0.28

0.003-0.004 0.003-0.004

0.060x0.030 g
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Table 9. Comparative measurements of Parabronema Indlcum recorded by Baylls (1921) «
Uesthuysen (1938) and In the present study In Indian elephant

SI. Particulars
Baylls (1921) westhuysen (1938) Present study

No. Male Female Male Female Male Female

mm mm mm mm mm mm

1 Total length 7.9 13.0 9.0 13.0 7-8 11-13

2 Maximum diameter 0.31 0.39 0.24 0.30 0.28-0.30 0.33-0.36

3 Diameter of head 0.14 0.15 0.12 0.14 0.11-0.13 0.14-0.16

.4 Length of buccal tube 0.17 0.18 0.13 0.16 0.13^.15 0.15-0.17

5 Length of oesophagus 2.2 2.5 2.5 .2.8 1.44^2.2 1.90-2.26

6 Maximum width of
oesophagus • 0.15 0.16-0.20

r

7 Nerve ring from
anterior end

0.32 0.34 0.32 0.32 0.23-0.27 0.24-0.34

8 Cervical papillae from
anterior end

0«33 0.35 0.38 0.38-0.43 . 0.24-0.28 0.28-0.35

9 Excretory pore from
anterior end

0.39 0.42 - 0.34 0.18-0.22 0.22-0.30

10 vulva to posterior
oesophagus

0..4(P) 0.24-0.S6(P) 0.15-0.43(P)

11 Tall length : 0.20 0.33 0.18-0.22 0.28-0.40

12 Caxidal papillae '

0.03 0.042 0.03-0.031

13 Cutlcular strlatlon 0.03 0.03 0.006 0.004 0.03 0.03

14 Left splcule length 0.93 0.95 0.92-0.99

15 Right splcule length 0.39 0.40 0.36-0.41

16 Length of ancessory
0.06; 0.05 0.05

Ten female and four male worms were measured In this study*
(P) o Posterior to bulb of oesophagus

ifi
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Table 10 • Coiqparative measiiremants of Parabronema smlthl recorded by Baylis (1921)*
Westhuysen (1930 and In the present study in Indian elephant

Baylis (1921) Westhi^sen (1938) Present study
Particulars

NO* Male Female Male Feoiale Male Female
nsn mm fTWII CEQ ' nsn TT1PH

1 Total length 4.2 8.5 6.5 6.6-^9.3 4.1-5.10 7-8.5

2 Maximum diameter 0.-2 0.2S 0.22 0.24 0.19-0..21 0.24-0.29

3 Posterior diameter
0.09of head -0.08-0.09 0.09-0.10

4 I<ength of haircal t\2b& 0.10 0.08-0.10 0.08-0.10

3 Length of oesophagus 1.5 1.5-1.9 1.06-1.25 1 .*29-1. 48

6 Maximum width of
0.08-0.11 0.09-0.12oesophagus

7 Nerve ring from
0.22-0.24 0.25 0.17-0.23anterior end 0.19-0.26

8 Cervical papillae
0.24-0.27teem anterior end 0.27 0.17-0.27 0.21-0.27

9 Excretory pore from .

0.32 0.18-0.21anterior end

10 vulva from posterior
oesophagus 0 .66(A)-0.45(P> 0.05(A>-0.45(P)

11 Tail length 0.20 0.28-0.35 0^16-0.20 0.25-0.33

12 Caudal papillae from
0.04 0.03posterior end

13 Cuticle strlations 0.04 0.03 0.025 0.03
14 lieft spicule length 0.32 0.63 0.38-0.43
15 Right spiciile length 0.18 0.23 0.20-0.22
16 Length of accessory

0.03 0 .02—0.03piece
17 Posterior uterus -

from anal opening 0.40-0.48 0.13-0.16

Ten male and "ten" female-worms were-measured in--this-stu<^-- . ,
(A) - Anterior to bulb of oeaophagus. (P) - Postarior to bulb of oesophagus

in
CD



Table 11. Coii^E>aratlve measiirements of Grammocephalug hybrldatus recorded by
Westhitysen (1938) and In the present study In Indian elephant

Westhuysen (1938) Present study

SI.

no.
Particulars

Male Female Male Female

nsn cm mm np

1 Total length 37 37 35-38 31-32

2 Maximum diameter 1.4 1.0 1.39-1.47 1.33-1.36

3 Length of buccal capsule 0.5 0.46 0.48-0.50 0.45-0.46

4 Width b£ buccal capsule 0.22-0.25 0.21

5 Length o£ oesophagus 3.64 3.7 3.7-3.75 3.52-3.66

6 Maximum vldth o£ oesophagus -

0.27 0.26

7 Nerve ring £rom anterior end 1.09 1.0 1.05 1.0

8 Excretory pore from anterior ex3d 1.29 . 1.07 1.20 .1.05

9 Cervical papillae from anterior end 1.15 1.1,5 1.25 1.08

10 vulva to anus 16.7 15.08-15.86

11 Tail length 0.80 0.61-0.65

12 Length of splcule 1.^ 1.55-1.67

13 wid^ of splctile ' 0.2-0.25

14 Cutlcular strlatlon 0.012 0.012 0.008-0.012 0.008

13 Ova d.058--0.063
• X

0.029-0.034

0.054 X o.o;
0.03Z-0.058

16 Length of dorsal ray 0.45

17 Length of exterao-dorsal ray 0.60

Two male and two £emale worms vere measured in this study
Ul
to



Table 12* Cpn5)aratlve measurement of Grammoce^halus varedatus recorded by Wes^^sen
(1938).Fernando and Fernando
elephaM

and In the present study In Indian

SI.

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Particulars

Total length

Maximum diameter

Length of buccal capsule

Width of bixccal capsule

Length of oesophagus

width of oesophagus

Nerve ring ffom anterior end

Excretory pore from
anterior end

Cervical papillae from
anterior end

Length of splcule

VUlva to anus

Tall length

Cutlcular strlatlon

Ova

Westhuysen
<1938)

Fernando and
Fernando (1961)

Hale
mm

Female

nsn

Hale

nBQ

55 4'7 44-45

1.33 1.11 1.40

3.6 3.6 3.40

1.16 1.16

1.5 1.5

1.7 1.7

1.35

22

0.80

0.014 0.014

0.068 X 0.037

Female
mm

41-44

1.20

3.40

One female worm was measured In this study.

Present study

Hale

mm

Finale

.nsn

42

1.18

0.42

0.20

" 3.44
0^28

1.18

1^31

1.31

19.14'

0.71

0.018

0.065 X 0.035

s
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Table 13. CamparatU.ve raeasiireraents of Pseiidodlscus TOlllnsl recorded by Bhalerao (1933)*
Westhxiysen (1938)* HuWiarjee and Chauhan (1965) and In the present study in
Indian elephant

SI.
No.

Particulars
Bhalerao

(1933)
mm

Westhuysen
(1938)

nsn

llulcherjee and
Chauhan (1965)

nsn

Present study
mm

1 Total length 5.7-12.5 5-12 5.7-12.5 6.5-13

2 Maximum width 3-7 3-7 3-7 5-6

3 Maximum thiclcness 2.5-3.5 2-3.5 2.5-3.5 2-3.5

4 Oral diameter 0.34-0.57 0.85-1.05 0.47-0.78

5 Oeso£^agus diverticuXum
(Length x breadth)

0.98-1.57 X

0.7-1.27

0.4-1.5 X
6.7-1.25

0.78-1.57
0.52-1.7

X

6 Posterior i)ortion o£
oral opening
(vertex x transverse)

0.7-1.1 X

0.64-1.36

0.39-0.78

1.05-1.60

X

7 Genital pore £rom
anterior end

2.5-4.7 2.5-4.5 3.4-5.0

8 Length o£ oesophagus 0.93-1.62 0.9-^1.5 0.93-1.92 1.05-2.13

9 Testes (Length x breadth) 1-2.48 X

0.73-2.28

1-2.5 X

0.75-2.25

1-2.48 X

0.73-2.28

0.55-1.44

0.47-1.13

X

10 Ovary (Length x breadth) 0.42-0.87 X

0.27-0.34

0.40-0.87 X

0.25-0.75

0.42-0.87 X
0.27-0.74

0.26-0.65

0.26-0.57

X

11 Shell gland
(tiength x breadth)

0.16 X 0.18 0.13-0.20

0.10-0.17

X

12 Diafneter of acetahulum 1.34-2.11 1.2-2.1 1.4-1.8 1.41-2.49

13 Distance o£ acetatulum
from posterior end

0.47-1.3

14 Excretory pore -
posterior end

0.42-0.84 0.4-0.84

15 Ova 0.135 X 0.086 0.125-0.158 X
0.085-0.088

0.150 X 0.08-

0.152-0.085

Nine worms were measxired in this sttzdy
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Prttval«nce of hetolothe

Prevaienco of heljolntb parasites In Indian <3le3^ants

ttras on« of tho major «sp«ets of studies during the pra^snt

Investigation* Out of 203 naturally Infected elephants of

different sax« age fees different Inhahltats# 11? ele

phants were found to b® Infected vlth either one or coore

species of helminth parasites* ^Shree aoaogpeclflo Infections

of Olvltellobllharela# two laonospeolflc infections of

stosass# thr^ mono^^eciflo infections of cestodes# eightyHalne

aia»3speeific infections of strozigyXes and tt^aity talsced infect

tions (either two or ^re) «ere found during the study*

Season had sooe influence on the helsdnthio infection*

the infection was found sore during the rainy season (70 per

cent) than the susoier seas^ (5d*44 per c^tt) *

All the adult aald« feetale and young <^e£^ants ware found

to hartsour dlffer^t tvpee of helalnth parasites^ provli^ the

fact that and s^ had no direct effect on the prevalence

of helcalnthic infection in elephants*

?he adult wma of cestode# Anopl^cgohela agmahrletft and

blood fItike BlvitellcMlhargtle nairl could not be reeovoured

during the study* but tSm eggs of those helaainths were studied

in detail*

The circular and pentagonal shape with irregular outline

of the ove of Anoplbcaphele man^byjata agreed with the
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descriptions given by Westhuysen (1938) but it vas sli^tXy

smaller in size* The measurements o£ the eggs ot Bivitello->

bilhaggia nairJ^ obtained during the present study were two

times more than the measurements reported by MudaXiar and

Ramanujachari (1943) but more or less tallied with the £ind-

ings o£ Rao and Hiregauder (1953) and Sundaram ^ al* (1972)*

Out o£ 25 valid species o£ nematodes reported by previous

worlcers from Indian elephants# viz*» Murshjdia murahldia

(t<ahet 1914) I M. falcifera (Cobbold# 1882)» M* iridica (Ware«

1924)» M. nevetAlemairei (witenberg* 1925)» M. lanei (witenberg*

1925)* puilonie^ rennlei (Raill* Henry and Joyetuc* 1913)»

travanora (Lane» 1914)* Q* aedecimradiata (Kries« 1956)»

fit sinhai {Gxjpta and Trivedi* 1984)« £• guptai (Gupta and .

Jaiswal# 1985) • Amira piieata (Raill* Henry and Bauche, i*

1914)# Eguinxibria ajpuhculiformis. (Baird, 1859)« Decrusia

additictia (Raill* Henry and Bauche* 1914), Chonianqium

epistomum (Piana and Stazzi» 1900)« Bunostomum foliatum (Cobbold,

1882)* Grammocephalus varedatus (Lane# 19,21)» O* hvbridatus

(Westhuysen, 1938), Synqamus indicus (Moning, 1932), Leiperenia

qalebi (Khalil, 1922), Toxocara lonchoptera (Iieiper, 1907),

Parabronema indioum (Baylis, 1921), £• smithi (Cobbold, 1882),

Indofilaria pattabiramaninq (Alwar et aX»« 1959) and Xndofilaria

elephantis (Chandraseltharan et ^•, 1972), only 11 species

namely, Murahldia inurshldia* JJ. faloifera, Qullbnla rennlei»

Amira piieata> Equlnubria sipunculiformisA Decrusia additictia*

Chonianqium epiatpmum# Grammocephalus varedatus* G, hvbridatus*
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Parabronema indioum arid P» smithi. coiild be colXeoted and

studied.

Out of nine trematod© parasites reported earlier namely

Fasciola jaclcsoni (Cobbold, 1869), Pfenderius papillatus ,

(Col^ld« 1882), P. biramanicua (Bhalerao, 1935), P. heterocaeca

(Putaxi, 1926), PseudodlsGUs collinsi (Cpbbold, 1875),

£♦ t^awlcasii, (Cobbold, 1875) and Gastrodlsous secrmdus (Cobbold,

1876), only P« collinsi« P* havlcQsii and Gastrodlscus secundus

vere collected and studied.

The morphological features of the recorded helminths, more

or less agreed with the descriptions given by pr^ious obser

vations except in certain aspects as followed*

Murshidia murshidia

The morphological descriptions of the worms were tallied

more or less with those described by Westhtiysen (1938).- The

length of male •worms and vagina in female woms examined during

the present study were £o;xnd to be much larger th*m what was

reported by Lane <1914). Wltenberg (1925) reported a leaflet

number of 48 whereas In the present study, it was found to be

60 which agreed with the findings of I^e (1914) and Westhuysen

(1938). The female tall length and splcules of male worms of

the present study were also longer than those described by

Lane (1914) and Westh;;ysen (1938). -

Murshidla f aidfera

The male and female worms studied were long^ than those
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reported by Lane (1914), Fernando and Fernando (1961a) and

Feni^do and Fernando (1961b) biit more or less agreed to

Wltenberg (192S) and Westhxiysen (1938). The tall length,

distance £rom vulva to anus and vaginal length weTO found more

or less equal to that o£ Westhuysen (1938) but more In measxire^

ments than that described 1:^ Lane (1914). The length o£

spiciile was shorter as con^pared to the findings of Westhuysen

(1938) but longer than that reported by Lane (1914)*

«

The ruggedness of internal branches o£ the dorsal ray

and paresence of a short fork lllce structure of the extemo-

dorsal ray agreed to Westhuysen (1938) but differed from Lane

(19i4) and wltenberg (1923)« The closely paralleled arrange

ment of medio and posterior rays of lateral rays agreed with

Westhuysen (1938).

Quilonia renniei

The maximum length and width of the worms were compara

tively more than that, reported by L^e (1914) and Westhuysen

(1938), Fernando and Fernando (1931a) and Fernando and

Fernando (1961b) •

Amira pileata

The worms studied showed more or less siioilar character

istics reported by Lane (1914) and westhuysen (1938) but the

maximum length o£ the £emale worm was less than that o£

Westhtjysen (1938) but was more than that reported by Lane

(1914). ,1)ie vagina was longer than that described by Westhuysen

(1938).
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Chonianqlxim eplatorrmm

l«ane (1914) described five pairs o£ hemlspherbldlcaX

cutlcTilar prominences Inside the buccal capsule but only £our

pairs war© noticed In this study* The bulbous natiire of the

short eactemal branches of the bifid bi:anch of the dorsal ray

described by l«ane (1914) was also noticed In the present stxidy.

Decrusla addltlctla

The specimens examined during the study a^eed very

fayour^ly In characters! with those recorded by Z<ane (1914)9

Westhuysen (1938) and Fernando and Fernando (1961b)» except

for the total length. Which was more In the present study. The

specimens definitely showed a doTible leaf crown supporting the

findings of Westhuysen (1938), A spine like short projection

was present at the tip of the tall of female woinns as against

the description given tiy Fernando and Fernando (1961a)*

EQ^uln^abrl^ slpuncullfformla

The male worms were longer than that of I^ane (1914) but

shorter than that of Westhuysen (1938)..

Grammocephalus hvbrldatus

The present st\i<^ revealed only shorter worms as compared

to Westhuysen (1938).

Grammocephalus varedatus

The single female worm record^ was found to be shorter

than that of Westhuysen (1938)*
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Parabronema indi-cum

The present Investigation supported the measurenents

reported by Baylls (1921) and Westhuysen (1938) except shorter

oesophagus. The ratio between the le£t and right splcuXe was

more as against the report o£ BayXls (1921)•

Parabroneroa smith!

The body length o£ maXe* the oesophageal length and the

Xe£t splcule were shorter than that o£ Westhuysen (1938>.

Pseudodiscua colXinsi ,
i

The totaX Xength and maximum thioloiess o£ the worcos were !

taXXled with the findings o£ previous workers. The oraX dla- ,
I

met^ o£ the worm was more or Xess similar to that o£ ehaXerao

(1933) but quite smaXXer in cx^arlson to that o£ Kulcherjee

and Chauhan (1963). The oesophagtxs was longer than other

£lnd;Lngs but the testes were smaXXer than that o£ BhaXerao

(1933)* Westhuysen (X938) and Muldierjee and Chauhan (1963) •
f

The acetabuXum diameter was greater than that o£ Mukherjee

and Chauhan (X965)« The intestinal caeca extended somewhat. |

posterior to the middle o£ the acetabuXum as described by
\

Bhalerao (1933) and Westhuysen (1938) but disagreed with 1

Mukherjee and Chauhan (1965). |
I

Pseudodiscua hawlcesii

The length and breadth o£ the worms were talXied with the

descriptions given by Pukui (1929) and Malik et (1959) but

greater than that of stiles and GbXdberger (X910) and Westhuysen
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(1938)* The length o£ oesophagus nearly equ^ to the

msasurenent recorded by Westhuysen (1938) Isut longer than

the bindings 6£ Malik ^ al, (1959)* ^%e size o£ testes In

the present study vas larger than the findings oM t^esthiiysm

(1938) but the ovary vas smaller in the present atudy«

Gastrodiscua secundus

Ttte siee o£ the ^zms and the length o£ oesophagus were

more than that described by Bhalerao (1933) and Mulcherjee and

Chatihan (1965)*
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TRBATMEHT

ReXrolnthiasis: Is a comoon disease condition in all types

o£ elephants as In the case o£ cattXe« sheep» goat etc*

Recently new broad spectnam anthelmintics have been ec^loyed

to control helminthlasis in animals and birds. The usage o£

these anthelmintics was very limited in elephants due to lacH

o£ informations about its sa£e and effective dosages*

During the present study* the efficacy of a new benzimida-

zole group of drug, albendazole (Albomar) was estimated against

natural infection of gastro-intestinal nematodes in elephant.

Review of literature

Sundaram (1971) reported that Tetramisole hydro-

chloride (Nilverm). at a dose of 5 rag per kg body weight, was

alnpst 100 per cent effective and safe against strongylosis in

captive elephants.

Thereafter the safe and effective dosages of other new

anthelmintics like Thlabendazole (Chandrasekhar^ et , 1972),

Morantel tartrate (Chandrasekharan et , 1973), Parbendazole

(Chandrasekharan et al.. 1974), Oxlbendazole (Sathianesan et al..

1979), Methyridine <Chandrase3d\aran e^^.» 1979a)^ Thibphanate

(Chandrasekharan et al., 1979), Hebendazole, Levamlsole,

Bephenlum hydroxynaphthoate and Dlsophenol (Chandrasekharan

et al., 1982), Fenbendazole (Roy and Majumdar, 198d| Lahkar

and Das, 1988) were estimated against natural infection of

different strongyles in elephants.
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AXbendazoIe

The @££lcaoy and safety o£ albendazoXe have been widely

studied by several worlcers against nematodes* tr^atodes and

cestodes o£ cattle* sheep, goat* equlnes# dogs and poultry.

Aibendazole was first Introduced by Theodbrldes et

(1976) and reported high efficacy at a dose rate of 5 to 10 mg/

)cg by body weight against gaatro-lntestlnal nematodes In cattle.

Bens and Ernst (1978) reported 99.1% efficacy of aiben

dazole at a dose rate of 7.5 mg per kg body weight against

adult nematodes In calves.

The efficacy of aibendazole at a dose rate of 7.5 mg per

)cg body weight was evaluated upto 93.5 per cent and 53.4 per

cent against adult and 4th stage larvae of Qstertaqla ostertagl

resjpectlvely In cattle and sheep by William ej^ al. (1981). Han

et aX^, (1982) reported 100 per cent efficacy of aibendazole at

a dose of 3-10 mg per kg body weight against Ascardla gal11.

Rallletlna tetraqona and echlnbbothrlda fowls.

RpmanulH (1982) showed high anthelmlntlc efficacy of

aibendazole at 5 mg per leg body weight against Strongylus and

Trlchonema species In horses. A dose of 7.5 mg per kg body

weight of aibendazole was foxand to be very effective against

naturally Infected nematodes In cattle (Todd and Mansfleldt

19^1 Jacob, 1984).

Single dose of 3.5 or 5 mg jser kg body weight of aiben

dazole showed 100 per cent effective against gastro-lntestlnal

nematodes except Trlchiurls sp. In goat without any adverse

effect (Guha ^ al. • 1986).
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RE3Ui;r3

Treatment

AlbendazoXe (AXbomar) at 2.5 and 3 mg/lcg body weight as

single oral dpse was 100 per cent effective against naturally

Infected strongyles In 24 captive elephants (Table 16)»

The faecal culture Icept on the first day after medication

failed to show la^ae on second® third and foiirth day and thus

proved its ovlcldal property.

The drug at the above mentioned dose rates was well

tolerated all the medicated elephants and showed no signs

of toxiclty.
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Table 16. B££loacy of AXb

Name of elephant

1* OopaiaHrlshnan

2. Utinllqrlshnan

3« Sudhivan

4. Mu}dindan

5. Murall

6. BaXaJcrishnan

7> Ramanlaitty

8. Satyanarayanl

9. Reshml

10* Tara

11. AnJail

12* ChandraseHharan

13. Nandlnl

14. Rajaselcharan

15. Kuttynarayanan

16.. Jr. Madhavan)cutty

17. Kuttysankaran

18. Iftna

19. Reshavankutty

20« Radhakrlshnan

21. Prakashan

22. Kuttykrlshnan

23. Shankaran

24. Gopalankutty

74

3.P.O.

3rd d^ Percentage
of efficacy

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100

Nil 100
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DISCUSSION

Treatment

Albendazole at the dose rates o£ 2.5 mg and 3 mg per

kg body weight was foiind to be 100 per cent effective against

natTiraily infected strongylosis in captive elephants« for

the first time. The present finding was in fuXI agreement

with the observations made by Sundaram ^ (1971) with

Tetramisole hydrochloride* Chandraselcharan ^ (1972) with

Thiabendazole, Chandrasekharan et al. (1973) with Morantel

tartrate, Chandrasekharan ^ (1974) with Parbendazole*

Sathianesan et (1979) with Oxlbendazole. Chandrasekharan

et (1979a) and (1979b) with Methyridine and Thiophanate

respectively* Chandrasekharan et (1982) with Mebendazole

and Levamisole» Ray and Majumdar (1988) and Lahica and Das

(1988) with Fenbendazole. As in the case of tetramisole

hydrochXoride (Sundaram et al.» 1971)* P^bendazoXe

(Chandrasekharan 1974) and Thiophanate (Chandraseltharan

et al>» 1979b), albendazole also showed ovicidal activity

against strongyle eggs*
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1. Prevalence of helminthic Infection in Indian elephainta

A detailed study on the prevalence of helminthic infec-'

tion in captive elephants in different parts (urban#, village

and forests) of Kerala was conducted by eaflrnlning the dung

sauries of elej^ants and viscera in post-oiort^ eases# during

the period from March 1987 to February 1988.

It was found that out of 203 elephants# 117 elephants

(57,6%) were infected with one or more specics of helminths.

percentages of monospecific infection of strongyles#

Bivitellobilhargja nairi# Anoplocephala mamlbriata# arophistomes

and mixed infection were 76*10# 2*60# 2«60# 1»70 and 17»00 re^

pectively*

Different age groups and sexes of elephants were found

to suffer from different helminths*

2« Hh® prevalence of helminthic infection was more during

the rainy season# June to Hoveiaber (705i) than the dry season#

from December to May (52»44%)*

3» The adult worms of the single cestode parasite#

AnoplocQT^ala manubrlata and the blood fluke Sivitellobilhaggia

nalrl could not be collected but th® eggs of the worms found

in the dung sample of infected elephants were studied and

described,

4, Eleven species of adult n@^atode parasites and three

species of air(phistomes hove been recorded during this study.

They are>
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1. Murshldia rmirshldla (Lane, 1914)

2. M. falGifera (Cobbold, 1882)

3* Qullonia rennlel (Rail. Henry and Jayeux* 1913)

4. Chonlanaium epiatomum (Pianna and Steizzi# 1910)

3* Deoruaia additictia (Railliet* Henry and Baxiche# 1914)

6* Aniira pileata (Railliet* Henry and Bauche^ 1914)
\

Sqtilnubria sipunculiformis (Baird« 1859)

8. Parabronema indiciJin (Baylis, 1921)

9. P. smithi (Cobbold, 1882)

10.' Grainmocephalua bvbridatiia (Westhnyoen. 1938)

11* 2^ varedatua (l<ane« 1921)

12. PseudodisGua collinai (Cobbold, 1875)

13. P. hawHesii (Cobbold, 1875)

14. Gaatrodiacua aecundua (Bhalerao, 1933)

The details of specific identity of the above parasites

have been studied and described,

3. Murshidia murshidla and falcifera vere found most

commonly in all the infect^ elephants.

6. The efficacy of the nw anthelmintic drug Albendazole

(Albomar) was tried at the dose rate of 2*5 and 3 mg per kg

bo<^ weight orally in 24 naturally infected captive ele^diants.

The drug showed 100 per cent efficacy against stron^losis on

the basis of egg per gram and ovicidal activity.
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AIt7ar» V«s. and tiaXltha* C«M« (19SS)* Hote3 oo parasitologlcal

' interost* fladraa Vet* CoU* |gl 15*»19f

Alvsr* V.s«» S€in®viratna#P» and Gopal« S« (1959). indofAlarAa

psttabiiraiT^anlnq n«3p4 a flXarial firan the XndJlan ©lophant

• (Sli^iSa magdmua) caualng hamorrhagio darmatltis* Indian
«T>> U5 ^0^X4.

Bai^r« c« and stoy®* M« (1983) • Endppataaitos o£ Afrioan and

Afiian oXcji^iant©* j^tafetisdhe. Tierarst, ^(X>« 53^^*
lE^lminth. (1935)» ISIS.

BayXis* H*A« (192X)« A rmi gsniis o£ nmatode parasite in
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ABSTRACT

preseist study vas cmSaaated cmae a.period o£ ac^

y@a:r« during which dung santples £ram 203 captive Xzifilian olo*

phantd £rm different parts (urban» viUage and forests) of

lOarala of different age and sex «sre examined* Out of thisn

117 eXefhants t^ire found to be infected with different heX-

minth parasites either as pure or mix^ infection* The overaXX

prev^enca of heXmlnthiasis vas 57*6 per cent* ' H^Xrointhiasis

vm ctore during rainy season (70 per cent) than d^ or summer

season (S2.44 per cent).

SXeven species of aduXt nenatodes md three species of

aduit (anqphlstomes and eggs of ^yiteXXohlXhag^a nairl and

AnopXocephaXa manubriata were recorded during this @tudy* The

nmatode parasites were Mugghidia CTurahidia* ggurshidia faXci«*

Q^iXonia genniQl^^ Amj^ra piXegfta* Choniaiialun^ epiatornuma

Ecruinubria slpuncuXifotmis* Peerusia additictia* GranrnocetaMaua

hvbgidatus* CromnocephaXus garedatua^ jparabronema indicum.

gaambronema jgmlthi and the ams^stocnes were Pseudodiscua coXXinoi*

gseudodiscus' haw)seflii| and Gastrodiseua geeundua* The more

species were Murshidia murshidia and murahidia faXcifera*

AntheXraintic efficacy of aXbenda^oXe (AXbcciar) was assessed

on the basis of the reduction of eggs in the dung sasi^Xes* A

aingXe braX dosage of 2*S and 3 lag per leg body weight found

loo per cent effective against strongyXe infection in naturaXXy

infected captive zndian eXex^tants*
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