
NEMATODES OF BIROS WITH SPECIAL REFERENCE TO 

TETRAMERES INFECTION IN DOMESTIC FOWLS 

THESIS SUBMITTED TO THE 

ANDHRA PRADESH AGRICULTURAL UNIVERSITY, HYDERABAD 

IN PARTIAL FULFLIMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 
IN THE MAJOR FIELD OF PARASITOLOGY 

i.-«, — - , „ A-^. 

APA^- -"'I-' P - \,. ;?H/*/*-̂  c 
By 

K. R A D H A K R I S H N A R E D D Y , M. V. Sc, 

ANGRAU 
Central Li':rar> 

Hyderabad 

D0!!2: 

DEPARTMENT OF PARASITOLOGY 

C O L L E G E OF V E T E R I N A R Y S C I E N C E 
fiNDHRfl PRADESH AGRICULTURAL UNIVERSITY 

TIRUPflTl 

1981 



CIRTIFICATI 

SRI K. RADHAKRISHNA RESDT h«8 «atiafaetorllT 

prosaoBtad tha eo«raa of raaaareh and UMt tha tbaaia 

aatltlad "IHMATOSBS OP BIRDS VIIB SPECIAL RSFBRBNCB TO 

TBTRAMBRES INFECTION IN DOMESTIC FOWLS" autaittad la 

tha raault of original raaaaroh work and la of auff1-

elaatly high atandard to warrant Ita praaaatatli^ to 

tlia amaalnatlon* I alao aartlfy that tha thaala or 

part tharaof haa not haaa praTloualjr antalttad by hla 

for a dagraa of aay UalTaraity. 

t. B. YBkKATBfl _ . . ( DR. B. fMffiATBSWilU RAO ) 
• MAJOR AOTISOR 

Profaaaor aad Haad 
Dapartaaant of Paraaltol^gr 

Callaga of Tatarlaary Salaaea 
Tirupatl 



CERTIFICATE 

This Is to eertify that the thssts entitlsd 
"NBMATODBS OF BIRDS WITH SPECIAL REFERENCE TO TBTRA-
MIRB8 INFECTION IN DOMESTIC FOWLS" subnitted In par­
tial fulfllaient of the requlreneots for the degree of 
DOCTOR OF PHILOSOPHY in Veterinary Seienee of the 
AndEhra Pradesh Agricultural UaiTerslty, Tirupati^is a 
record of the honafide research work carried out by 
Sri K. Radhakrishna Reddy under ay guidance and super­
vision the suhjeot of the thesis has heen approved hy 
the student's Advisory Conmittee. 

No part of the thesis has heen suhnltted for any 
other degree or diplona or has been published. All the 
assistance and help received during the course of the 
investigations have been duly acknowledged by hln. 

CHAIRMAN OF THE ADVISORY C(»!MITTBB 

Thesis approved by the Student Advisory CooHittee 

Chairnan (B. Venkateswara Rao) 
Professor and Head 

Departaent of Parasitology 
College of Veterinary Science 

Tirupati 

Meaber (A. Venkatarathnaa) 
Associate Professor and Head 
Oepartnent of Parasitology 
College of Veterinary Science 

Tirupati 

Mmber (o. Anjaneya Prasad) 
Professor and Head 

Departaent of Aniaal Science 
College of Veterinary Science 

Tirupati 

MMiber (P* Raaa Rao) 
Professor and Head 

Departeent of Pathology 
College of Veterinary Seienee 

Tirupati 

K • AL—pOAr-o^ i^ 5 VT'^I 
^^ j Z l 

C r - ̂^>^ie\i\ vvD^'-rCx3tjE> 



coimin» 
Pttg* 

I . 
I I . 
I I I . 
IT. 

INTRODUCTIOM 
RSTIKW o r LITERATURI 
MATERIALS AND MBfHODS 
OBSBRTATIONS 
A. Iaoid«ae« of ii«B«tod«8 of ¥ ird* 

in India 
B. Bzporiaontal Btttdioa and biology^ 

of T«tr«ioreB •<^t«d«i 

i ) In temadia to h o a t - a p a e i f l e i t r 
i i ) Lifa ojrela s tudiaa 

i i i ) Dafinit iTa taoat-apaeifieity 
ir) Hiatopati iologioal atndiaa 

1 
% 

i 9 

33 

3* 
36 
38 
39 

(Qreaa and Mieroaeopie) 

C, iHBimologieal atndiaa on 
Tatrwiaraa a ^ t a d a i 

i ) Bffaeta of i r r a d i a t i o n on 
tlia infaet iTa larraa 4 i 

l i ) Boat raaponaa to i rradiatad 43 
larraa 

i i i ) Imttnodiagnoatic atndiaa 46 
iT) iHBUaoproi^ylaetie atudiaa 47 

O. Antl l ialBintie t r i a l a on azpar i - 49 
• e a t a l i n f a e t i o n of Tatrmaraa 
•ohtadai 

T. DISCUSSION 53 
TI . SUMMARY 68 
T i l . RSFBRBMCBS CITBD i - rttt 



AGKlfOiri.lBaiNEllT 

I plae« on r««ora ay a M t siattsr* gratltwte 

to Or. B.y. Kfto, Pr«fM««r aad i M i , 9«par t iMt • ! 

rarasitolofTf C«ll«g« of Totorlaoxy Soioaoo, f i m p o t i 

wiAor wliooo c«i4Mieo, tblo work v»s o«rrio« oat. 

I • • oxtraaolx gratofvl to tlio AAvloorir OOH-

• i t t o o atHlorot Dr. A. ToakotaratluMii^ Aooooioto 

Profoooor, BoporUioat of Poraoitologjrt Br. D. Aajoaojro 

Prooad, Frofoooor oaA load, Bopartaoat of Aaiaal foioMtOt 

aad Br. P. laaa Bao, Prefoooor A KoaA, Dofartaoat of 

Patholocr for tHolr adrioo aai galAaaao. 

I m gratofal to tiio staff aialioro of tha 

Bopartaoato of Paraoitologjr of A . P . A . U . at Tlrapati 

aag l^AoraWii, for tkolr oooporatloa dariag this ataijr. 

Uf alaooro tiiaaka aro dao to Br. 8. Mrimhmmmmamy, 

Profoooor aad Hoad, BoiMirteoat of lfioro1iiolHr» Tirapati 

for liio holp aad TalaaMo oaggoatioaa. 

I tti gratafal to Br. M. Baajoova Bao, aad lilo 

ataf f aa i l ion , Bopartaoat of (iMiotioo, Oaaaaia Vaivoroitr 

for tlio fao i l l t l eo prorldod ia tBtoir lalioratorioo dariag 

tlio irradlatloB work. 



I wish to tzpress ay d«ep ••ntt of appreoiatloa 

to Dr. N.R. Krlsbaa Mohan Rao, Dr. C.H. Choudary, Dr. 

Krishna Ashrlt of T.B.R.I., Hjrdarahad aad also to Dr. 

?.B. Singh, Dr. P. Raaa Rao and Dr. Srlraaan for th« 

hlstopathologleal work as wall as for tha {Aiotoaleregraphs. 

I «B gratafttl to Or. N.R. Oopal Kaldii, Dr. Gopal 

Tadghllcar» Dr. Satyanarayana Chatty and fiat. K. Padtoa* 

•athnwa for tha halp readarad during this study. 

I aa grateful to Dr. C.V. Reddy, Daan, Faeull^ 

of Tatarlaary Selaaea, Dr. K. Satyaaarayana Rao aad Dr. 

D« yaakayya. Principals, Collagos of yatarlaary Selaaea, 

Tlmipatl aad Hyderabad raspaotlToly for raadarlag all 

faellltles during tha work. 

I wish to record ay deep sansa of givtltuda to tha 

Indian Couaell of ^rleultural Raaeareh, Haw Delhi for 

aeeordlag aa a senior research fellomhlp In Xelalntiielegy. 

Finally, I record my Indehtedness to the Tlee-

Ohaneeller of A.P. Agricultural Ualvarslty for deputing 

•e to proseottte l̂ ls study. 

( K. RAraAJKRISBNA k nmm ) 



Nan* of the Author i 

T i t l e of IhesiB i 

Degree in which 
i t i e eulmitted 

Faottlty 

Guide 

t te ivers l ty 

Tear of auhaieeion 

K. RAIffiAKRISHNA RIDDT 

NEMATODES QT BIRDS WI1H 
SPECIAL RBFIXENCI TO TBIRA-
MERES INFECTION IN THE 
DOMESTIC FOWLS 

DOCTOR OF PHILOSOPHY 

Departeent of Paraaitologjr 
Col lege of Yeteriaaxy Soieaee 
Tirupati 

Dr. B. Venkateswara Rao 
Professor & Head 
Departaient of Paraaitolegy 
College lif Veterinary Seieaee 
Tirupati-517 502 

Andhra Pradesh Agriettltnral 
Univeraitgr 
Rajeadraaagar, Hyderahad-50 

i 9 8 i 

ABSTRACT 

Studies were undertaken to record the luoidenoe of 

nematode paras i t e s in poultry with spec ia l reference t o 

T e t w r e e •ohtedai* Ezperinents were oonduoted to stiidy 

the h l e l d g l e a l developient and pathogeaie e f f e e t s of 

£* SSlLlSSSl;* Bxperiaents were a l s o eoadaeted t o study 

^ e e f f e e t s of i r r a d i a t i o n , t o standardise the dose of 

i r r a d i a t i o n for optlsnan at tenuat ion of £ . aohtadai aad t o 

stady the iasoaogea^ieity to evolve isnunoprophylaetie 

Measures to eontro l the i n f e c t i o n . Drug t r i a l s were a l s o 

•ade to evolve a s u i t a h l e cheMO-^erapeatie agent . 



A total of 6 nmatodes was r«cord«d from 30OO 

birds out of ifliloli 1000 w«r« Dosl birds. T. loltt^dai 

was found ia Desi birds alone with an Inoidenoe of 51 

per eeat . In eaptive BOO birds Capillaria sp. Aa^mi^JM 

galXi. Asoaris sp. were the eonmon. In Myaa Splaadido-

f i l a r i a owsaaiae and in Magpie-blood niorofi laria were 

the rare findings. An outbreak terainating in heavy 

Bierta l i^ in pigeons due to Aaeaijdia eolmibae was recorded. 

18 species of grasshoppers,^one speeies of beetle 

were found to be suitable intemediate hosts . iUiong the 

grasshoppers 6 speoies were found to be e f f i c i ent inter-

nediate hosts . 12 species of grasshoppers and the beetle 

were found to senre as intemediate hosts for the f i r s t 

tine ia India. 

Infective larvae developed in the intdmediate 

hosts In al>out 17 to 18 days and the pre-patient period 

In chlcfe was found to be k5 td 60 days. The woxns deve­

loped with d i f f i cu l ty In pigeon as the prepatent period 

was prolonged. 

Histopathological changes included granulocytic 

reactions, lyaphoid hyperplasia, plasna c e l l reaction 

aad later glandular oedesia witii evidence of pressure 

atropiiy of the proveatricular glands due to tHe fosale 

•ature woms invading the proveatricular glands. 



fh« iiif«etlT« larva* Irradiatad at 2 to 8 Kr laval 

did not show any consplottout norpholegioal changes* But 

at 10 Kr 1«T«1 the larraa was atontad in growth and daga-

aaratlva ohangas took plaea in th« gonads. Larvae irra­

diated Ibeyond 10 Kr level did not develop at all. 

The larvae irradiated at 10 Kr level did not pro-

dnee Harked pathogeneoity but at the aane tlaie stlaittlated 

imiine response undergoing full hlologieal developaent. 

61ectrophorotic pattern of sera of the ehieks in-

feeted with irradiated larvae of f. a^tedai at 10 Kr 

level showed that band Fo.9 was found to be eonepicuous. 

The oireim larval preoipitation test, revealed 

preeipitates around oral, and aoal region in the infeeted 

larvae inoabated in the seriui of chiek infeeted with ir­

radiated larva at 10 Kr level. 

Intrademal test did not give any reliable results. 

Infeetive larvae Irradiated at 10 Kr level did not 

allow subsequent ohallenge infection to develop. 

Among the anthelmintie drugs, oariclde proved to 

be ohoioest showing 80 p«r eent effleaoy. 



^niroduciion 



Aadbra Prad«sb has haea raoogniaad aa onm of tha 

iaportaat paoltiy raarlng araaa la ladia. fha rural aad 

ar^aa papalatiM haira takaa to poultry famiag for orar 

two daoadaa to au^aat thair family laeoaia. Millioaa of 

agga ara Ikaiag axportad to othar atatas Ilka Maliaivatra, 

Madras, Caleutta aaaualljr, la addltloa to lAa sklppiag to ^i^ 

•Iddla aaat. Laek of protala la tka dlat of growlag 

aklldraa kas kaaa rae^alsad as raspoaslkla for aaatal 

ratardatloa la tkaoi. This protala huagar eaa ka adafuataljr 

•at ky koth poultry aggs aad aaat. fhla aaeaaaltatad tha 

Aadhra Pradaah Govaraaaat to conatitata a poultry aarkatiag 

koard. 

Aeaerdlag to 1977 atatlstlos (poultry galda), It is 

astijiatad tkat ladla possassas approxlaataly 180 alllloB 

poultry aad raaks oaa aaoag tka World's flftaaa laadiag 

oouatrlaa la agg produetloa aoeouatiag for 10,500 alllloa 

oggs par yaar. Twaaty yaars ago, tka produatloa of aggs 

was arouad 2,000 alllloa. By 1981, It la azpaotad to 

azoaad 12,000 allllQa aggs. Savaaty par eaat of tha pro> 

duetlOB of tkasa aggs eoaa frosi tka gaaatleally laprorad 

steak, ladleatlag tkat auok of tka laprorwaaat kad oaeurrad 

la tke aosmaraial poultry seetor. 

Profltakla poultry raarlag calls for kattar kaa~ 

kaadry aaasuras laeludiag tlaaly attaatlon to tka eoatrol 
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of di««as««» i^ll« th« le«8«B da« to Tirol and baetorial 

dioooooo ore opoetaottlar, tho leoooo dno to Inoidiouo 

dioooooo aneli aa tliooo eaosod lij pai«sitie bolaialHio aro 

BOt apparoatljr folt. Tlio Hoxiilditjr, looo in ogg prod«o«> 

tl^a or poor weight gain appear to aeeouat for greater 

loeeea ^an aeate lafeetiona reattltlng la attddea •ortali'fy. 

NO ayatoaatio efforta had hoea aade to do teniae 

the ill-effeota duo to eoanoalr oeeaririBg paraaitio hol-

•iatha aueh aa the Spirurid wonM. The Hala reaaon lAiF 

aaeh atadiea had aot heea attaaipted ia dae to eoaiplieated 

life ojreloa, and the raage of latemediate hosts larolTod. 

Stadiea on life ojroles oondaoted at Kerala, hare 

thrown new light oa the hiology of all Spirurid woma 

frequeatly aot within poultry ao that it ia BOW poaaihle 

to eritioally determine the role of theae paraaitea in 

aaaeaaiag the loaaea to poultry induetry* A detailed 
ft* 

atudy on the pathogeneeity of the paraaitea ln,fowl would 

alao help ia the early diagaoaia of thia dlaeaae condition 

and to iaatitate tiaely aieasurea of eontrol and the aua-

eeptihility of the woma to oheaotherapy and prophylaetie 

•eaaurea irtiieh are eaaential for fonaulation of proper 

eoatrol. 



8ff«et of irradiatioa on th« doTolopaoat aad tlio 

Imanogoiieoity of tho larval fonas will also bolp to koop 

tho iafoetion at a low laTol* Irradlatad raoeiaaa agaiaat 

eartaia parasitas, are baing narkatad ooiaiareially la soaa 

oountrlas whila in ladia tke irradiatad luag wora vaeoiaa 

la aliaop la already la uso* 

laraadproiAiylazla nay prova mor» aooaomloal tkaa 

ohoMOtharai^ in the long rvoit as sueh tha woxlc oa irra­

diatad Taeeiaaa partieularly agaiaat poultry wozna should 

attraot innediate atteation. 

la tha prasaat study attaapts vara aada to aurrey 

< (D^iaoidaaea of aasatodas affaetiag donastie fowls 

as wall as other birds ia Andhra Pradesh with spaeial re~ 

ferenoe to the iaoideaoe of Tetraweres sp. (2) to study 

the host speoifloity of adult aad larrae (3) to study the 

ability of differeat grasshoppers, aad other arthropods» 

to aet as iatemediate hosts, aad the dyaaales of the 

infeotioa oa the dosestie fowl (4) attsMpts were also siade 

to evolve aa irradiated larral vaeeina agaiust TetrMieres 

BOfatedti in ohioks aad to assess host immuae respoase (5) 

To study the effioaoy of some of the eoMseroially available 

aathelaiaties agaiast £. mohtedai oa ezperiaeatally iafeeted 

ehiein • 



Tlcvkw oi Cikraiurc 



SriT«at«Ta (1939) atvaiod tli« k«lalntli pfti««itM 

•f pMatiy aad r«p«rt«d on two tpirwrld ««Mtoi«a« 1« 

i»« tli« f irst t0 r«««rd ili« o«««rr«a«« of lk« g«a«s 

MMl«rao uid IrlBluui ftao (19%4) ••atloaad Aaî rift 

(^flfffp|yfii> ifi^fffif iivlft (ftliiliiim) u^nilt 
* * ' y a t g i f y s •• i i tadai ». ap. fraa favla. H i ^ iMiarlliaA 

iB Aatail tha aarpiialafiaal aliaraatara af £• U H l i i i * 

uliltfli «h«|r iMd raaaivad fraa ^fdaivted* 

Qaraakl (1950), irtio aiadlad l a Aatal l tka i a a i -

Ami9% af kalalatli lafaatioaa ia i a a i fawla aad iapra^ad 

ataak i a n.f. rapartad tha paraaataga af ^gsidJlA H U l 

iafaatiaa vaa 50% i« daai %irda. 

»aa (19^) aaatlanad that ttia lifa mrnU af 

£* ••fctadai vaa aat kaowa aad daaariHad athar aaaatada 

panaitaa af akiakaa* daaka, g9m, gaiaaa fawla, pigaaaa, 

paa*f0vla ata. 

Kaa £|2i. (197S) atadiad «iia kiatapatlialagr •t 

apirarid aaaatadaa ia taraa araaa kapt at Kaag«a i aa ia 

Oriaaa. 



OliaiAM l i A i * (1973) r«P«rteA t l i * • • M O M para* 

s i t i a iafoetioa* aaoiif > • • ¥tr«a at I«elaia« aad SaUil 

• • • a . Tkar r*«ar«ttd aaljr Aa«ari«at GapilXarlda «iMiaiar 

aaA aplf i irKa raraljr* 

last iT j i^ a^. (197%) raportad tka i«oiAa»tta •< 

•arloaa aflsatadaa la fawls la Naliajraatra, tbeagli aa 

fatraaaras vat raoardad. 

Muiakar Rao (1977) ionraatlgatad la ta tlia laa l i« iaa 

af kalaiatl i paraoliia •! daaka l a aad araaad l a l l a m laka 

l a Aadbra PndeaM. Ha; raaamtarad IrtliMMrla m f f l f f ^ 

(10^), ffftfi^iffny i ^ 4 ^ f t i # f f (809() Mi4 T f ^ i i f f r t i i i i l l & 

(39%). 

Tkm aarl loot raoord of tka guiaa Tatraaraa l a 

Xadla vas "by Maplaatooo ( I93l )» itio Obtalaad tmly a ttm 

• a l a woma tram a Pooluird or OlaHlrd (iBrarfa (Agrtkra) 

faglaljiaa) aad also froa aa aaldaatl f lad daak at tlia «oa-

laglaal fardoao» Oalaatta. Ha daaarlkad tha v a n ao 

IrtUbMUfia aPlaoaa. Vhar (1933) traaofarrad tka akava opa* 

alaa to tka taaaa Tatraaaraa kaaad aa lAa praaaaaa of \ftty 

oplaaa aad doraal aad Twitral tklakaalag oa tko la tara l 

alaa at tka kaad aad. Tko f l r a t rapart oa tka oaaarr«aaa 

file:///ftty


(1939). S« «ute«qaratly r«p«rt«a tkat in • aiMlMr •< 

diieki r—irmd from P««lia««r (BOW ia Pftkistaa). T«tra~ 

• • r«s v«r« rMord«d %«t li« did not fumislt tli« AM«rlp-

tlttB of tli« par««lt« •aeMUit«r«t I r h i * * • • oâ tjr •tat«4l 

t lMt tli« worn ooakifvad to Craa** iMor ip t ioa of Totro-

U a a t l l f f i ^ f H f ' - .^ •w* ol»*«iB«« * r « i a foul lAlek Alod 

• t ^fAoral^od (DOOOOB)* Ihalorao aad loo (194%) dooorikod 

ToiMorofi •ofctodaj* NHdallor aad Alwar (19%7) ia tko 

•liook l i a t of parasitoa at tlio Doparteoat of Pataottologjp, 

Nadiaa Toterlaaxy Collofo Mad l U t o d T t H f j f l t f f i l H S I t t 

as o«oanrlaf la fowls la Madraa t t a t o . 

Aaaataraaaa aad Ifalr (1955) roeoi^od liio oooar-

roaoo of T f ty^f r f f f y<%tfi f | l a fowl , at S r lT l l l l pa t ta r , 

Madvaa I t a to aad atadlod tko patholofjr l a do ta l l . Koolqr 

(1961) aad SrlrniBln (1961) luid oxporlaoatalljr doaKmatra-

tod graaakoppora, Afffaf^^flritff f r fHi l f f f f ^ d PynKHOfflff 

a p. as latomodlato koata la Madras, aaadaraa j ^ g]^, 

(1965) rop«rtod mmt tko spoolos T f f r W i r f i l H l l i l i » • • 

of ooMHOa oooaxToaoo la dosl klrds of Karala Stato aad 

fartkor tkogr olaoldatod tko l i f e ojrolo of tko paimalto 

aador lakomtorjr eoadltloaa aalag graaakoppors aa la tor -

•odiato kosts. Puroklt f^ a^. (1965) froa Makaraatra aad 



Middiopttdlqrar «id Tasaa (1969) froa Bihar r«p«rt«d «li« 

lB«i««M« Of f a t r a — y aalitaiai.Aiaa aa« AMuitaramui 

(1968*69) rapartad aa iaaldaaaa of Tateaaagaa aifctaial 

i a fawla at Nadraa aa 78.1?(. Hiay alaa raaardai iikm 

praaaaaa af atkar aaaatadaa l ika Aaaaridia gaXU. 

i t ^ r » M f f §^n^fm» ^ # l f i i M i l S l f t * ^ Kavala 

4i . i9 l af tka paraaltaa raaariad la fawla vaa Tatg—agaa 

•aiitadai l a addition ta oHiar aoaatadas l i ka AaaarJia 

kaiaalaaa. f^p|;tlar4y mSH^^BiS,* SCUffim l U S i l f t • ^ 

(Tavgli««« • • ' Patar» 1970). S in l l a r l r la Blkar tkara 

vaa klgk iaeldanaa of aaaatodas l ika Aaaar l i i f a a l i i . 

Batayakia f a l l i » a M aad Aaaria a p. la fawlt , kat 

Tatraaiaraa eoald not ka faimd (Kaaar aad Sakai, 1979). 

t . E«parl«aBtal atadias wltk Tftf f^fff f f wm!^Mk^ 

a) Boat apaelf la l ty 

• •akr (1961) vaa "Uia f i r a t to da miparlaMital 

iafaatloa i a graaaheppars aad aaaoaaafalljr l a f a a t M 

aSEsusBBEflH J£9BSBS2B *'"^ JXaSliSBSESft *'^* * * * * * O F * 

•adlA kaata* 

SaadaraM j | t j | ^ . (1963) had axparlaaatallx iafaatad 

tka gyaaakoppara fpatkOft f ra i j WTfttMlPtrW* SWOk l I M H i f t t 

^W^%m*im f r t i i ^ t ^ * Qff^^tiff mimnn* Caaaaagkalaa 

—al>ataa aad Paaatra lap«alaa aa latamadlata kaat far 



ftrmmrmm ffoflftf** »w*»«««»»tly MukarjM asd 8iak« 

(19^9) fomid tliat tvo apsolM of bMtlM Li«»iMt«g • ! • * 

f l i t «a« i F i f t n ^ i i it lt«fffff«^t*lf «<»»̂ <̂  ^^ infMtad 

witli • ( • • of ToiitMiT— • ^ t o d a i . 

Siiadaraa ( l97 l ) att«ipt«d ucporiaMital laf»«tloii 

in diilokms, dMeke and plgoons with T»»riwr«g •o^^aiat. 

H« wia a««o««sfal onljr la eitiekan* but act ia otkar klrda 

aaad. 

Lla (1975) foitad tkat a I«api#optaraa larra (i»»a» 

•orplia ratal la) aet«d aa iatazaedlatc hoat fr T a t w r a a 

• o | | f i « l *• «iaia!M»ra. 

Raaaavaay and 8un6Mram (1979) have reportad tka 

aiMaaaafttl eaMplctioii of tka U f a e]rel« af T. w ^ f i l a i 

aaing tka Zeopad, Poraallla laavly aa tka azpariaaatal 

iatamadlata kaat. 

k) HiatepAtkology 

Alaaat a l l tka aarliar tiorka partaialag to tka 

patkogoalaitjr of T. waktadai vara kaaad aa tka aataral 

iafaatloaa la fewla aad m9r9 or laaa aaafiaad to tko 

kiatapotkology of tko affaatad proroatriaalva (Aaaataramui 

and Stair, 19951 Srlraaala, 1961t Parohlt ^ a l . (19(9) aad 

Joaki aad laftalapar, 1971). 



iMMsmaQr (1977) r—rtmd tk« patk«g«iMitr •< 

f a t g — g — •<iit»<>t «ad«r eo]itr«U«4 o*a«iti«M«. S« 

•^• • r r«< tiiat tli« gr^ma p«thel«gi«al otiaafM •< tli« 

aff««t«A pr«r«»trl«it l i i l l ia t ln ted, p«t««lii««i lui«i»r-

i«CM la i l l * wMOM MiBliraa* •m tli« %tli tejr p M t - i a f «•%!•• , 

lat«ii«« •OBfMtltB witli f M « l ar«aa •! • roa im • ! tli« 

•ii««ia AB t i l * IS t t dajr, AllataA ommpmmA glaaAi vi t l i 

iBuitwra faaale ven» aa tii« 89tb Aajr aa i gi^atljr r«4iMi«4 

l « i « i af tli« Wfrn om ilia 59tli imy paat- iafaatiaa. Tlia 

• laraaaaf ia aiiaagaa «)baavTad vara aavara graaaiaajrtia 

raaatlaa an tka 4itai ta 7tb day paat-iafaatiaa* IjrapliaiA 

iirF«rplaaia fraa 9iii ta I2tl i A&cy, plaaaa aa l l raaatiaa aa 

ilia 19tk iajr, latarglaadalar aadaaa aad f l l i raplaatla 

abaagaa aa tha I t t h ta 85tii dar aad praaaara atraplqr aad 

ayatla d l la ta t laa aa tba 38ad ta 99tk dajr paat-lafaatlaaa. 

fha raparatlTa praaaaa fanad aa tka 99tii dajr paat-iafaatlaa 

ladlaatad tlia devalapiaat af a liaat paraalta Iwlaaaa. 

fha daaraaaa la tka l i r a kedy valght aad radaaad 

rata af a u prateatlaa aaaa la aoaaapaalfla f . aalitadal 

lafaatlaa tkarafara alaarXy ladlaata tiiat tiia paraalta naa 

af aaaaaalaalljr lapartaat. 
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3. IlanBi«logi«al at i idiM 

f l i * pria0ipl» lnTolT«A ia tli« « • • of raAiatisa 

•t««nMt«d Ta««iae ia BOW wall approaiataA. Uka amr 

•iMmr l iT iag ^nrgaaiaaa* baZaiatiia mr9 alaa dUuMfad 1^ 

iaMlsiaf raAiatiOB. I f lafaatad atagaa ara traataA v i tk 

a aaltattla Aoaa af raAiatiaa aa4 ateiaiataraA to ttia 

haot, tli ia AMMiga ia Baaifaatad ^ aorplioiagiaal aad 

ylqraialagiaai diat«i%aaaaa ia tkaaa kalaiai l ia. A ra«Mi* 

t ia« ia fha aaaikar of paraaitaa ifklah Aavalap ta m t a r l ^ 

aad aa iayalxaaat of ttair roproMailTa aapaaitjr mr9 alaa 

aotiaad* Bia pafkagaaia affaat af tha yaraaita ia aaaaiijr 

radwiad. da iaaaaagaaiaitjr ia hmnwr a t i l l amirtad i f 

aaf f ia iaat aaalar of itaraaitas f o n i a t i a ma hoat for 

loag. fha aacaitada of tha ahaagaa aatl iaad alova ia 

a iaar l r raiatad ta Hio daaa af radiatiaa aaad aad tkara-

fora tha yraparatiaa af a Taaaiae dafoada aa %aiag a l ia 

to aliooao a daaa af radiation far tiia traatamit af tka 

iafaativa ataga wiiiali w i l l radiMa tlia patkagoaia affaat 

af tka paiaaita to aa aaaaptakia l a ra i wltkoat a i g a i f i -

aaat radoatiaa of iaaaaogaaiaitr. Radiatiaa attwHHitad 

iafaativa larraa kad kaaa aaaeoaafallf aaad aa Taaaiaaa 

la tka aaatral af aartaia ka la iat ia iafaat i«M(eiagg aad 

aaitk, 1978). 
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rMpoas* pr«<M««d bjr Hi* ftdiialatnitloa of irradiatod 

larvaa af Piatr—aaliw TivlParma. aa%aafaaatlr Sakalle 

jm 2|.il96') rapartad ««!» saaaaaafal Taaaiaatiaa wltk 

inradiatad larvaa af Slatjraaaalaa fiiaria. 

Tavarl jiĵ  al. (197S) aaadaatad atadlaa «i radla* 

tioa atta«aatad Piatyaaaalaa fialarla iaziraa la akaap la 

ladia. niaaa warkar* alalaad saaaaaafal raaalta agalaat 

•aaaiaatlwi af jraarllag wlHi tta Inradiatad larvaa of 

•liaap lasf «ai« s. fllaria» 

999 and daagaAiar Rao (1969) eoadaatad atndleo af 

alilakaa agalaat Aaaaridla aalll. 

•aliramuilaB aad Saî ali tlatf̂  (1971) voitcad oa 

lamual^leal raai>Qnao la okiekaa agalaat AaaaridAa 

aalii laaaalaad wltk inradiatad aggs. 

Millar (196%, 19<9, 1966, 1967) kad aada ea«aldarakla 

afforta to aYoko aa Inradiatad Taaalaa agalaat Aaajrloata-

Mlaala la doga aad aata. fka attoaaatad larvaa naa akawa 

to davalop aa laaaaa raapaaaa of graatar aagaltada tkaa 

ta a aenal larraa. Ilaakla daaa of Taaalaa vltk oaa aoatk 



It 

of «f« was fonad t« %• • •r* •tt—ttrm, Prvaatal IsfM-

t l « i Of p«p« eottld b« prwrmitod Iqr Tft#«laatioa of %lt«liM 

T«rga (1964, 1969 • 1966, 1966) •oaAwtaA cxtM-

• ! • • «tiidl«« vltk liT«Al«t«4 Imrwmm of •yg—»y tg»«fc— 

%• 1B«M« iaattaltr agalwit f«r«li«r tmtm^ttmm wltft ttls 

fsiNi worn lafMitloas la •lil«k«i. 

Nlimr (1971) !« • • aa axtaaalTa r«Tl«« ragarAlag 

•aaolaatloa. Aftar flald trial Millar (1978) Umw glTui 

tha difflaaltlaa ia pra«aatl«i aad aoatlaaiag fia patraaaga 

tlila Taaalaa l y tha Yatarlaarlaaa. 

Oragg l i £!• (1976) atadlad tta affaat af gaaia 

radlatloa on tila davalapaaat of lafaatlva larraa af 

Thaaa aalfliora try ta aacplala tka dapraaaad I^K pradiMtlea 

la faaalaa alght Ha daa to atwaaaa of aalaa irtilA ara 

•ary radlaaaaaltlTa to tkm goaaa radlatloa. 

ftood FTOtoatloa of aa ate l t skaaF agalMit aaftarl-

•aatal ahallaaga Haawmaiioaa eaatartaa aoald hm aahlorad 

%j tka aAilalatratloa of radlatloa attawMtad larraa, 

hovarar ao praatlaal Taaalaa aoald taarga froa thla vark 

kaaaaaa af aaaplata fallara af laaaalalag yoaag Imka 

(Nalllgaa, 1975). 
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%) HMt response 

Clegg and mtth (1978) staWd tluit a l l tk« 

li«lalatlil« lofMiioM 1M«M« spMifla «atl»o4r pro* 

Aoatlott whleli eonlA Mitlly He d«t««ted «i^ mvkmmrmA 

kjr laaiai«dlat>o«tl« tasta. Only raraljr, tka lamiaa 

raapanaa laad to ooai^ata •l lalwitloa of pamsltaa* 

Sararal aaeluwlaa paxalttlog paraaita aarvlTa la Ma 

iHBUBlaad kaat liad %aaa raaogalaad laalaAlag aatigaala 

•ariatlOB aad dlagalaa, prodaatioa of aalnlila 1ila«kl«g 

aatlgaaa, loaatloa of paraaltas aad laklliltloa of 

•arloua lioat dafaaaa •aehanlna. Uallko iMiatorlal aad 

•Iral aatlfaaa halJilotlila aatlgaaa varsr graatly darlag 

dlftaraat stagaa of darolopMaat of tlio paraalto. laaM 

INiraalta has aoaale of antlgaas. this Is o«a of tka 

laportaat drairtiaaka la ttio prodnotloa of good lasHttli^ 

against hotelathla dlsoaaas. Aatlgons aro not only 

sharad avoag dlfforant kolalntlt hnt also hr nnralatod 

opoalos. fhls glTos aroas protootloa and also n«i-

spoolflo iHsano roaatlons la th€ flold of InmnnodlagniHils. 

Aatlgmis aan ho olasslfled as partleulata and aolnhlo. 

Partlaalata antigoaai 

•ggs, dlffaront larval stagas of paraaltos and 

adult wofMs aot as partieulato antlgans (Oohoa and 



14 

tadiiB, 1976) • Hew«Y«r, tli« a n t l g e a l * ! ^ of «u«h u i t l -

g«M Tarl** grmmtly and i^otiiiM vaiyliic d«fr««« of pro-

to«tloa la tlie hoot. la goaoral, lajoetloii of lioaogo-

••too of aoa-llTlag porooltoo dooo aot provoko oar laoa-

al«r* ^^> >>M lakl^ltod procr«o« t e m i i ^ IdeaUfSrlnc Hio 

•atlgoalo otlaulas to laaaaltjr aad tii« widorotaadlac 

Of tlio otlnttlatloa of laauaity kao Woa ooaflaod to tlio 

llTlag paroolto. Irradlotod third otogo l«nr«o ««tod 

OS good oatlgoa Portloularly la F^f^of§i|Hlt Tmwr^ffff 

(Jorott ^ 1 ^ . , I960) la M t t l o £ . f l i a r l a (Mullgoa, 

1975) la oiioop. #Mfr|ftff if m l l B (Mlll«r, 19*5) la 

dogo aad Baoaoaoliao ooatortao (VrfiHwrt j ^ ^i** ^966) 

l a olioop. VlllloHo (1971) loolatod 13 frootloas of 

•atlgoao fr«a 4aoylooto— J | i | | i g | * 

Solaklo oatlgoao 

Most of tko kolalath poraoltoo ooatolaod ro-

Xouo of aaagr oatlgoalo oakotoaooo i fk l^ oroko a • • -

rlotjr of lanaaologlcal. roopoaoo. Most of tkooo roo* 

poaooo aro aot dolotorlouo to tko tfono vl i iA oaggooto 

that aoot a«Mtodo aatlgoaa ulilok at laalato aa aatlvora 

roopoaao aro tovaod ao *f«aotloaal' aatlgom (VakoXla» 

1976 )• Ikoroforo la a oloar orldaaoo tluit faaetloaal 

aatlgaaa of aoat of tko gaatrolatootlaal aflnatodoa ooao 
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froB th« fXaaAa ••sooiat«d with tkeir •xttrctloa aad 

•••rtttioa uid tii«r ar« pr^c^lr •••ya** (Ofilvia aad 

«l9aM, 1973}* 

I» Tri9fc«M9lX« fPfflMff «•« »ri«li«n« «p. mmtt' 

gm* •rlflMi'l* fr«i tH* •• l t l«*l l i i lar strlsliosMM lAicli 

•«iFris«s MMtlx of tli« uit«rl«r «id •< ill* womm a«d 

ooMiits of wiBjr oolla f i l lod with a oooroioty fr«i«ioo 

(Wtkalin, 1979) • flio ooaroo of ovtlfOM froa Aooorlo 

•at f l lorld «ei«« lo eoaoldorod to hm frOH gloadalor 

oosofkofwo (Somlslix, 1975)* 

\ Ift y^**^ oorolof loal tooto 

•o i dlffmioa toott 

This toot ««o flrot latrodMod Hjr CHidia (194<) 

imioli woo Utor aodlflod «r Oiiolitorlos^r (1948). ito 

•pyiioatloa In dlofaoolo of porooitio diooooo lioo liooa 

rovlowod (eaproB, 1970). 

Imwiodlffiioloa toot IMO aloo %ooa «ood for tlio 

Iteatlflootloa of tko oolvlkio oatlgoao for looaoMOlitto 

•ad to otttlljr tho aatlgoao la oaarotloao aad ooorotloao 

of vorloao paraoltoo (SoBHorrollo, 1957) oad Rogoro aad 

SOMioiirollo (19(0). laaoaodlffaoloa toot hoo %ooa aood 

for tko IdoatlfloatlOB aad oharaotorloatloa of holalatil 



16 

•atlgMis (X«at, 1963) aad la th« •t«4r •f tM^Ut—m»» 

(GaprMi f i ai*» 1968). Tli« applieatloa of ikU taat ia 

tha diafBOstla of paraaitia lafaatioa kara ¥aaa r&ttmmiL 

kr toaliky (1973). 

Ift • l^'^ aatl%a«jr praalpltatlaa tatt with llTiac 

pavaslilM. 

Mk Jji vltra aatlbodjr praalpltatlaa taat aaa f irst 

Aaaarlkad la SelilataaaMlaala (OBB taat) hjr Yaial aa* 

Nlaalag (1949) irtilah vas aodlflad aa aa agslatlaatlaa 

taat aalac Caraaaria of »aliiataaa«a ataaaal aa aa aatlgaa 

(Lia aa« Baag, 1950). Saatarflt (1995) aodlflad tkla taat 

aa a aaraaiial laaoHlllaatloa taat la ItuaMua SalilataaaMaala 

aad Saalalr (1957) aaad thla taat with alraaldla af 

faaalola ItP^lff* *» '^—P' OllTar-ftoaaalaa (195*) flrat 

daaarlkad tha alraaa aral mraalpltatloa taat wltti llTlag 

Sahlataa aaa atf« ««d liaaalogaa aaraai fran lafaatad hamui 

or aaakmra. Latar tkm taat vaa fouad ta ha apaalaa 

apaalfla, praolpltataa appaarlac arattad tka aggo of liOHa* 

Xagoaa aarva aaaaalaa j | i2 i*« (1955«)* Qa fartkar atadlaa 

It aaa daaoaatratad tfaat thla taat la of Talaa la tha 

dlagaeola to ahroale Sehlataaoalaala hat aot In aaata 

aaaaa. It waa alao fouad to ha aaafal la aaaaaalag ^ a 

»um99B» of ehaaotharaphjr la dahlataaoalaala Ooaaalaa 

I t £^.(l955h). 
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Tbe applleation of th«s« ^ vitro tests has h9mn 

r«Yi«««d hj Soiilsl̂ y (1973)* 

latradsmal tasti 

flis allsrglo aajiifaBtatiaii with Asaaris an tig an 

was d«H«Bstratad la gaiaaa pigs saTaral yaars age 

(Sprant, 19^9) later hoth earljr and delayed skia reae-

tion vere deaoastrated la Triehaaella spirilis iafeetioa 

la pigs (Sottlshjr, 1962) passlTe eataaeous aaaphjrlaxis 

was also ased for the d«B<»istratloa of reagaa like aatl-

kedles agaiaot helaiathie parasites (OgilTle, 196%). Ke 

haa farther dwsonstrated reagaa type of aatihodies la 

rata with iatestiaal parasites TIS., Mippoatroaaylaa 

hr^iljiaa^s where the skia reaetioa was aeea oaly la 

aataral iafeetioa hut aot hy imualBatioa (QgliTie, 1967). 

la aiee allergie reaponae was seea gainst WfteftHJUl 

spiralis iafeetion hat aot with SehistasOHe (Sadmaa and 

Oore, 1970). 

The applieatioa of iatrademal test against 

parasitie disease has heea roTiewed iKf Soulshy (1973)* 

Drag trials: 

Within reeeat years, a noaher of eonpoands have 

heea tested as aathelainties, hut nost of thesi are far 
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from 1i«lag id«al for poultiy oa aeeount of thoir toxle 

or o-Uior olAo of foots. Tory llttlo infomation is oval-

lablo on the offieaoy of roooatly introdnood aatiholMlii'* 

ties against the oomsoa aeaatodo of ̂ ieks with speeial 

rofereaee to Totrwieres •ohtedai« 

The antlhelnintie offieaoy of Tetraaisole (R 8299) 

was first studied hy Thiettpent jrĵ  £^. (1966) aad siaoe 

thea the dmg was oactoasiToly mod ia aaiaals aad hirds. 

Zajioek ĵt a|,. (1973) stadied the off ieaoy of this drag 

ia aaidostOMiasis of geese at different dose rates. 

Chaadrasekharaa (1977) tried this drag la the dOMOStio 

dttoks agaiast Tetra«eres aaatiy aad fouad to he aore 

effeetiTo. 



Tflakrials and Tfldhods 



C»Il>etloa of woCTig 

V0i«8 eell«eted fron aatttrally iafaotad doaastie 

fawla (gallaa gaXlat dwaaaiiaaa) proaarad fro* dlffaraat 

parts ot 4adhra Pradash wara the initial «ottraa far tha 

ataateda parasitas. Tharaaitar, tha warns wara ralaad 

azparlaaatally ia hirds aaiatalnad is tha lahoratory. la 

tha aasa ef aaturally infaeted hirds tha aatira allaaa*-

tarjr tract and othar iataraal organs ifr* suhj acted to 

detailed axaainatlan for tfaie praseaee of adalt aad la-

•atara aeaiatodes. Different farts of tha aliaaatary treat 

•is,, oasophagtts, erep, pzwraatrlettlaa, gissard, saall 

intestines, large intestines, eaeem aad reatas ware 

kept in a separate patridlshas aad exaaiaed separately. 

The oasop hagas aad crop after opening longitadinalljr, 

vare atretehel with fingers and azaained against light 

for the presence of adnlt Capillaria ep. The mueoas 

aeahraaa of the oesophagas and crop was also teased aader 

tha staroseopic aiorosaope for the recovarjr of Jureailas. 

The aztemal sarfaee of proTentriaulas was 

exaainad for the preaeaae of fcaales of Tetraaeres sp. 

Nodalar swellings were teased with hlnnt needles and 

wema, if anjr, were oollected in noxaal saline. Prasanae of 

faialas of Tetraaeres sp. appeared as dark spots within tha 

if 
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wall of the prereatrleuliis and tfta noma were raeovarad 

ifltli a hlWBt and hoofcad naedla aftar aakiag a aaall in-

olalon ofr tha dark spots. The organ waa than opanad 

longitudinalIjr and tha aneotta aaahraaa aerappad with a 

hlmt aaalpal or with a slide to raoorar woma praaant 

daap in the Iman. Finally tha proventrioulus were sqneaa-

ad rapaatadljr in aaiall quantities of nomal saline to 

azpress tha aala woma of Tatrmaares and Juranila stagea 

of tha worn from liia glandular luaiaa. !rhe Materials 

ohtainad Ity serapplng or squaasing were examined under 

the binoeular diaaeetion nierosoope for the reeovery of 

paraaites. In Idie oaae of experiaental birds, after 

seraptag the auoous aanhrane several longitudinal inai-

sions ware aade on the serous surfaoe of tiae prorantri-* 

ottlua with a sharp razor blade, and the organ was sqnaesed 

and teased in aoznal aaline for extracting the feaale woras. 

The giasard was partially split open by an ineislon 

eonneatlng the duodenal and prarentrioular opening and 

the organ was oTerted inaide out. The contents of tiie gut 

were washed out gently to expose the eeraified layer. 

The eornified layer of th% organ ia ttea peeled off and 

plaead in a petridiah containing neiaal salina* The woias 

were collected by teasing with dissecting needlea under a 

sterosecpic aierosoope. 
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The intestines and eaeoa were cut longitudinally, 

washed separately In a saall basin of water and the mucous 

neahrane scraped deeply to recover the parasites enhedded 

In the nueosa. The washings and scraped naterlals were 

sedlnented In several changes of nomal saline to ohtaln 

the wonts free of dehrls. 

The other birds such as ducks, pigeons, sparrows, 

parrots were procured from the local bazaar and birds 

naturally died at the zoo were obtained through the autho­

rities of the zoo. All were examined as per procedure 

described above. 

BacaMlnation of Uhe adult and larval aeaatodes 

The worms were washed In several changes of normal 

saline to remove adherent mucus and dirt. Studies on the 

morirtiologlcal details of adult worms were made both on 

live worms and tiOie specimens fixed in 70^ alcc^ol as well 

as in lOf̂  formalin. Finer details of morphology of speci­

mens were studied from materials cleared in lactophenol. 

Juvenile stages collected from controls. Intermediate 

hosts, or from experimental birds were studied as far as 

possible under live conditions. They were mounted on a 

slide in a drop of normal saline and were either examined 

as such for after immobilising and straightened th«R by 
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applying gentle heat or with Lugol's iodine. Both 

adttlt and larral foms were preserved in 70^ alcohol 

or 10% fomalin. 

To study the histopathological changes produced 

by different deyelopnental stages of Tetraaeres aolitedai 

in the proventrioulous of the host (experinentally in­

fected chicks)f chicks were Infected w i ^ known number 

of JUTeniles (either irradiated or nornal sacrificed at 

different days). A portion of the proTentricular glands 

were fixed in 10^ fornalin for histopathological studies* 

II• Host specificity of the adult worm and infective 

larvae infection of host other than fowl 

Ducks 

Infection was given to ten, 17 day old Khaki 

Caapbell ducklings with 100 to 200 infective larvae of 

TetrMieres m<^tedai. The ducklings were sacrificed on 

2nd, %th, i2th, 15th, i7th, 24th, 30th, Wth, 50th and 

at 60th day after infection were killed. The proventri-

culie were exaoiined for the Juveniles as well as adult 

woms. 

Pigeons 

Similarly ten young pigeons were Infected with the 

infective larvae of Tetrameres mohtedai. The pigeons were 
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sacrificed after 20, 30, kO, 60, 70, 80, 90, 105 and 

110 days post-lnfeotlon and the wonas If any were al­

ways recovered in the proventrlculss. 

Sparrows 

niree house sparrows were experimentally Infected 

with Tetraseres aohtedai obtained from the intensedlate 

hosts. 

Myna (Acridothorae dlstes) 

Three Myuas were infected with infective larvae 

of Tetrasteres •ohtedai. 

III. Interaediate hosts 

a) Collection and rearing of grasshoppers: 

Different varieties of grasshoppers were collected 

from Tirupati and Hyderabad regions from the land, fodder, 

vegetable gardens, paddy fields etc where the poultry 

were not frequently visiting. They were caught by means 

of net and tubed in a plastic container with holes in 

the lid. They were transferred into a cage (with complete 

wire netting)(Figs.1, 2 & Table l). Common varieties of 

garden grass was placed on the floor of the cages and also 

fresh water in a petridish was placed before transferring 
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the grasshoppers. Eveiy day the grass and water were 

changed. Hie grasshoppers were identified hy the Bnto-

mology Department of A.P. Agricultural University, 

Hyderabad. 

h) Method of infecting the grasshoppers 

"nie grasshopper is secured with the thumb and 

index finger so as to direct the ventral surface towards 

the operator, one fresh female worms of the Tetrameres 

mohtedai was fed with a means of forceps. Some of the 

grasshoppers readily took the worm without much difficulty. 

c) Method of obtaining infective larvae from the 

grasshopper 

It is observed that the infected grasshoppers 

died within one to four days post-infaction. The survi­

ving grasshoppers looked healthy without showing any 

symptoms. After 18 days the grasshoppers were caught, 

the wings and legs were separated, the heads were removed, 

the abdomen and the thoracic portions were opened in a 

straight line, the whole digestive tract is removed and 

kept in the normal saline solution mostly the infective 

larvae were seen mostly at the posterior portion of the 

gut. After half an hour, most of the larvae came out 

from the fat bodies. The bits of digestive tract, the 
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h«ad, thorax and abdonen portions w«re kept In a tea 

s t a i n e r , then I t i s transferred to a petr id i sh whioh 

contains nomal s a l i n e , a f t e r sanetiflie nos t of the 

larvae w i l l migrate i n t o the s a l i n e of the p e t r i d i s h . 

The larvae were counted and transferred to fresh 

phys io log ica l s a l i n e so lu t ion and given to the chicks 

within two hours a f t er the d i s s e c t i o n of grasshoppers. 

d) Other intermediate hosts 

Other than grasshoppers, b e e t l e s , earth woras, 

garden n i l l l p e d s . Cockroaches and house f l y larvae and 

adult h o u s e f l i e s were fed with the eggs of Tetraaeres 

•crtitedai. 

IV. iMnmnological s t u d i e s 

a) Method of i r rad ia t ion of grasshoppers 

The I n f e c t i v e grasshoppers were kept In p l a s t i c 

tubes ( F i g . 3 ) with both the ends opened, they were c losed 

with wooden l i d s . 5 to 6 large siased grasshoppers can be 

kept in each tube, they were irradiated with 2 Kr, 3 Kr, 

4 Kr, 5 Kr, 6 Kr, 7 Kr, 8 Kr, 10 Kr, 12 Kr, 15 Kr, 20 Kr 

and 25 Kr with the cobalt 60 shine at the Genetics Depart­

ment of the Osraania Univers i ty , Hyderabad. 
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1)) Method of Identifying chicks 

Picric acid or Ink pad ink were applied to dif­

ferent parts of the ohioks for easy identlfioation (like 

head region, left wing, right wing, whole body ete). 

e) Preparation of antigen 

Adult female worais weighing 2'>3 grans were defat­

ted hy grinding with 20 nl of chilled ether in a glass 

fflorter kept in ice. Ether soluble portlcii was removed 

with a pasture plpetttt/. The residue was treated again 

with 10 nl of chilled ether and other soluble portion was 

removed and discorded. The remaining residue was ground 

with 5 ml of phosphate buffered saline (PBS, P.H 7.2). 

The mixture was centrifuged. The clean supernatant portion 

was removed and sediment was again ground with 3 ml of PBS 

and centrifuged to obtain a second supernatant portion 

which was added to the first. This pooled extract was 

stored at -20«C till used. 

d) Immuni«ation of Rabbit (Herbert, 1973) 

Three rabbits weighing about 1.3 kg eaoh was immu-

nlased with antigen prepared from the fMiale fetraaeres 

aohtedal. Antigen-adjuvant mixture was made by mixing 

equal amount of antigen and Freund's adjuvant (0.3 nl 
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antigen • 0.5 nl of adjuvant). The mixture was injected 

intradezvally on every 4th day and k such injections were 

given. A hooeter dose was given on i4th day of last injec­

tion and the aninal was bled after iOth day. Serimi was 

separated and stored at -20«C hy adding Gentanyoin. 

POLYACRYLAMIDE GEL ELECTROPHORESIS 

Apparatus - Pipettes, Test tubes. Test tube stands, 

Bleotrophoretic ohaoiber, beakers, nea> 

suring cylinders etc. 

Reagents - Acrylavide, Bis, Sucrose, Trie buffer, 

AoHoniuni per sulphate, Bronoî ienol blue 

and Amido Sowartz (black) stainer). 

Procedure 

Working solutions needed for the electroiAioresis 

weri prepared 1 ml of the small pore solution (7% acryla-

mide, 0.07% APS, 4.6f Trie, 0.184% Bis and i ml of anmo> 

nium per sulfAiate was pipetted out into a different test 

tube, these solutions were mixed and the tubes were 

filled with this solution in which the electrophoresis 

was carried at a thin water layer was layered on this and 

the tubes were left for solidification for i hour. 
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After soldlfloation the water layer at the top 

was renoired hy neane of a syring. The large pore solu­

tion (Aorylaalde 1.25%, Bis 0.3l25ff, rihoflavln IfO was 

added into the electrophoresis tube. Again water was 

layered on the solution serun (sanple) 0.5 ml was nixed 

with 0.5 ml of kOfe sucrose and Bromophenol blue. Out 

of this 0,1 ml (115 /*g) of the solution was taken and 

layered orer the gel. Bromophenol blue helps in visua­

lising the rapid separation of the proteins. The sucrose 

used to help in keeping the sample from getting diffused 

into the reservoir buffer. Tris buffer was layered on 

this, and the same was used in the eleotrophoretic 

chamber. The tubes were placed in an eleotrophoretic 

chamber and electric current of proper amperage and 200 

volts was applied for i.k hour (Electrophoresis was run 

from cathode to anode). After the Electrophoresis the 

tubes were removed from the electrophorelc chamber and 

the gel was removed from the tubes by injecting water 

slowly through the sides of the tube by means of a syringe. 

The gel ccMies out without breaklgig and the gel was stained 

for visibility with amido sohwartz (0.5fl̂ ). The proteins 

present in the gel stains blue with amido schwartK. The 

whole gel first turns blue and the excess of stain was 

removed by adding 7% acetic acid. 
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The pr«senoe of proteins in the gel was Indioated 

hy hlue hands and rest of the gel was unstained. 

Gel diffusion (liraiunodlffuslon test) 

Procedure for Infflunodlffuslon testx 

The procedure followed here was essentially that 

of Witter (1962) with slight nrodification, which was deve* 

loped by Kunar and Malllok (1972) as glYea belowt 

Diffusion medium 

Sodium chloride ' 8 g 

Agar (Dlfco) - 1 g 

Distilled water - 100 ml 

Methlolate - li 10,000 

The medium was buffered at pH 7.2 and melted In 

a steamer and filtered through Vhatsman No.l filter paper 

and again steamed for 15 minutes. 

Preparation of Gel plates 

Melted agar in 3*5 ml quantities (Dlfco purified) 

was poured on a clean sterile 2" x ll** glass slide and 

allowed to solidify, then kept in the refrigerator at 

k*C placing the plates over a moistened absorbent cotton 

in a petridish for 24 hours to set the agar. 
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Five wells of 4 mm dlaneter, one central and 

four peripheral were punched in the medlun hy Means 

of cork horer. The distance between the central well 

and the peripheral was 4 wm. The punched agar slab was 

removed by a section and the bottom of the wells sealed 

with a drop of molten agar. 

Screening of sera samples «nploying immunodiffusion 

reactions 

The central well was charged with antigen and the 

peril*eral wells were filled with hyperimmune serum 

raised in rabbits and also with normal rabbit serum as 

control. 

The slides were kept in petridishes leaving water 

soaked layer of absorbent cotton and were Incubated at 

37*C for 5 days. Observations were made every 12 hours; 

upto 3 days and if by that time no clear cut precipita­

tion lines were detected, they were discorded. 

latjradermal test (Delayed type hypersensitivity): 

Test Procedure 

0.1 ml of ciatigen was injected intradermally at 

the foot pad as well as at the wing region in certain 

birds. At an adjacent area the same amount of PB^ was 
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also Injeottd. Inoreaae in thloknass of the skin along-

wlth other gross pathological changes in the fonaer was 

compared with the latter. The skin reaction appearing 

after 24 to 48 hours and persisted for few days are con­

sidered positive. 

Circum larval precipitation teat (CLPT) 

Test Procedure 

One drop of antigen suspension (lOO larral) and 

0.5 ml inactivated antiserum were mixed with an appli­

cator stick in a cavity slide with a coverslip and sealed 

with paraffin, it was incubated in a moist chamber at 

37*C and examined at 2 hours interval for 6 hours for the 

appearance of granular precipitates at the natural ori­

fices of the larvae. 

Chick Mash 

Maize 

Jowar 

Groundnut cake 

Fish meal 

Wieat hran 

Molases 

Mineral mixture 

Salt 

Total! 

and AB2^3 Vitahlend 
TM 50 

kg 
38 parts 
10 " 

27 " 

7 " 
10 " 

5 " 

2.5 " 

0.5 

100 

25 g 
10 g 



32 

Pathological gtudies 

His topath ology t 

To study the lesions produced in different stages, 

the birds were sacrificed and infected proveotrlculns was 

fixed In 10^ fomalln. The fixed tissues were processed, 

embedded In paraffin and sections of 4 to 5 microns thick­

ness were cat and stained by haematoxylin and eosln. 

Weight gain of birds 

Weights of control and experimental groups were 

also recorded to note the effect of parasitism on the 

weight of the infected chicks. Birds were selected from 

the same hatch for this study. The chick mash was fed 

uniformly to all the chicks whether infected or controls. 

Antihelmlntlc trials 

The chicks were given medication in certain drugs 

orally and in one parentrally. 

Bight drugs were tried TIZ., Heltac, Dewormles, 

Mendaxole, Carlcide, Ancylol, Bamilnth II, Tetramlsole, 

Mlntezol as per the body weight of the chicks. 

The birds were sacrificed 1 to 5 days interval and 

studied the action of drugs on the worm. The worms re­

covered from the proveatrloulus were kept in the normal 

saline for their movement etc. 



Results 



A, INCIDENCE OF NEHATOINiS OF BIRDS IN INDIA 

Tta« present Inveetigatlon was conducted from 

Mareh 1978 to February 1981 (3 years) for the ineidinee 

of aeaatodes of birds in Andhra Pradesh. A total airaber 

of 3000 fowls eoMprlslng of 1000 desl birds, 2000 exotic 

birds were exanlned. Thirty captive birds died in the 

Zoo were also available for study and sone rare nwsiatodes 

were recorded in then. 

The aeaatode parasites of fowl with their percen­

tage incidence had been presented in Table I. 

A total of six types of neaatodes were recorded 

with an inoidenoe varying from 1% to 51^. The highest 

Incidence was found to be that of TetraMeres acjitedai in 

desl birds exaained. This was followed by Asoaridif 

gain, the large round worn of poultry, accounting for 

%3 per cent, aostly in exotic birds, the incidence of 

oaeeal worn, Heterakis gallinanai was next in order to 

the extent of h2^, the other 3 uMiatodes, Acuria haaulosa. 

Aourla spiralis and Capillaria annulata had an incidence 

of 6^, 5*5^ and 1% respectively. 

The incidence of neaatodes aentioned in the 

captive birds are sunraarized in Table II. The Mjma 

33 
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(AorldothTeg trlstes) harboured heart woms Splendl-

dofllaria osaaniae« the worn load consisted of 2 males 

and h females in one Nyaa. The black partidge (Franoo-

llnus sp.) had Ascarldla sp. whereas Guinea fowl (Nimida 

aeleagrle) and greet horn bill (Buoeros bioornis) both 

harboured Ascarldla galli infection. The most interest­

ing finding was nlorofilariae in blood of Magpie (Cissa 

flavirostris) (Fig. h), American Rhea (Rhea aMerieajna) 

had Caplllaria sp. in the intestines. The author had 

some across an outbreak in the Ornithology Department 

of the University, and the main reason for mortality was 

observed to be due to heavy infection of Asoaridia oolumbae. 

B. EXPERIMENTAL STUDIES AND BIOLOGY OF TETRAMBRBS MCHTEDAI 

1. Intermediate host-specifioity 

In Andhra Pradesh, different types of grasshoppers 

were found to be susceptible and 18 species (Fig.2) were 

successfully infected and the relative larval burden was 

given in Table IV and also in Histogram IVa. 

As indicated in the histogram, 6 species of grass­

hoppers developed more than 2000 larvae when one full 

adult gravid female was fed. The grasshoppers readily de­

voured the worm. When the saliva was collected from thea 
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aad a f«w eggs of T. m(At«dal (Fig.5) w«r« added and 

Inouliatftd for about half an hour, the larvae irere found 

to hateh out fron the eggs (Fig.6). 

Another 8 species of grasshoppers harboured more 

than 1500 larvae were found to be seen idien fed by one 

fenale T. lohtedalt ifhile four other species had less 

than fOOO larvae developing in thmi. One single grass­

hopper which was fed with one gravid fenale a naziBias of 

2726 infeetlve larvae were harvested after 18 days of in­

fection. 

It was observed that the grasshoppers infected had 

shown considerable mortality after they were fed with the 

fraiales of T. mohtedai. Ihe grasshoppers started dying 

from 1 to 3 days and approximately 20^ of casualities were 

observed among young grasshoppers. Once they survived 

the critical period, 3 days after infection, they continued 

to live. The load of infective larval burden was observed 

to make the grasshoppers less active. 

In addition to the 18 species of gl^asshoppers succes­

sfully infected, one species of beetle (Coocinella teptwipo-

netttta). Cockroaches 2 species (PeriPlanata americana). 

Bliitta oriental is. local earth woxms, garden millipedes 

(Anoplodeemue tanJorious). houseflles (Musea viciaa)and its 
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larr«« and dung beetles were tried to find out whether 

they serve as intemedlate host for Tetraaeres mohtedal. 

All were found to he refractory except the beetle 

(C. sePtOTPonetuta). These larvae were fed to the ex~ 

perlflieatal chicks and normal adults were recovered . "Hie 

developaent in the larvae ±4 the beetle as well as the 

developnent of adult worn in the chick were slaillar to 

those observed in ease of grasshoppers (Table Vl). 

II. LIFE CYCLE STUDIES 

The eggs of Tetraaeree aohtedai neasured 50-53x30-

31 microns (Fig.5). The egg can be distinguished by the 

presence of a snail knob at one pole of the egg shell 

containing larvae in th«Bi (Ovoviviparous). 

The larvae reached infective stage in 17 to 18 

days post-Infection. The third stage larvae of T. moh­

tedal possess a rosette of 12 similar spines on the 

tail end. It was observed that all the 18 species of 

grasshoppers behaved almost similar in developing in­

fective larvae in 17 to 18 days (Lj). However, it was 

observed that beyond 18th day the larvae developed 

slight golden brown pigmentation in the gut region. 

The location of the larvae was usually in the 

fat bodies of the infective host. The encysting larvae 
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pref«rr«d the fat bodies Just under the tergal plates 

of the abdoaen. They were also fouad in sigalfieaat 

number In fat bodies under the sternal and pleural 

plates of the abdonen and In heavier infections in fat 

bodies oTer all parts of body including those fouad 

in the head. The infective larvae survived for nearly 

three nonthe in the noraial saline solution ufaea stored 

at %*C. The infective larvae measured on aa average 

from 20,5 x 12-15 ffliorons. 

On the second day post-infection the third stage 

larvae was still found morphologically the same, except 

increase in length and on an average males measured 

1.637 and females measured 1.920 microns. On l̂ e fourth 

day the 4th stage larvae had been recovered and appa­

rently the moulting took place in the proveatticulus 

itself. On the 12th day, late 4th stage larvae had been 

observed and signifioant morphological changes were not 

seen except in increase of length, the male gaining a 

length of 2.88 microns ivhlle the fwsale measured 3.2 

microns. Barly 5th itage larvae were recovered after 

12th day and this stage the migration took place and 

the females were tending to be globular and were located 

in the proventricuius glands while the males were still 

located in the lumen. 
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On 17th day the norpiiologloal changes were nore 

con«plouou0 particularly in fenales* On 24th day, aeacual 

Maturity iras ohaerred la both male and females, they at­

tained a length of 5*48 and 4.78 nllllneters respectively. 

The nales heoaaie longer, vhereas fwiale did not growth 

long hut starts beotmlng globular. 

Observations on the 5fth day indicated that the 

length of Bale and fmales were nearly equal (Table VI) 

and ^ey stop growing. Ssibroynated eggs were observed In 

the uterus of the females and they looked blood red in 

colour. The teased out fmiale worms after experimentally 

Infected birds was shown In Pig.7. The Incubation period 

was observed to vary from 45 to 60 days. The patency of 

Infection was observed more than an year. 

III. OSFINITIVB HOST SPECIFICITY 

A wide range of domestic and wild birds were tried 

to understand their susceptibility for T, mirtitedal Infec­

tion. 100 to 200 larvae were administered orally to 10 

ducklings, 10 pigeons, 4 sparrows and 4 mynas. They were 

examined 3 days after the Infection (Table V). 

In ducks, when examined on 2nd and 4th day, there 

were few larvae in the proventrlculus. In other duck­

lings that were destroyed after 4th day did not harbour 

any worms, either in the lumen of proventrlculus or In the 

gland. 
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la aparrows, the larva* could not establish and 

in Myaa the birds did not live longer and died four days 

after infection. A few larvae could be scent still in 

infective stage (L3) in the lunen of th% proveatrieulus. 

Pigeons 

In each pigeon 10 to 12 adult woras could be recover­

ed ( F i g . s ) . Large Majority of thCHs were only nales , re-

naining in the luaen of the proventrieulus. The wonas took 

unusually long time to nature and also to beo<Hie gravid. 

Cellular reaction in the gland was scanty except atrOfAiy 

of tilie neighbouring glands (F ig .9 ) . 

IV. HISTOPATHOLOGICAL CHANGES 

To study the changes produced by various develop-

•ental stages of £. Mohtedai in the proventrieulus, chicks 

were infected with iOO Juveniles and were sacrificed on 

%th, 7th, 9th, 12th, 15th, 25th, 30th, 40th and 60th days 

(corresponding to their developaental changes) post-infec­

tion. 

Gross lesions 

No appreciable changes were noticed grossely. 

However, when the organ was cut open the lunen was filled 

with copious Bucous secretion. Nmerous petechieal hae-

sorrages were seen on the auoous a«ibrane especially around 



the glandular openings. Under steeOBlcroecope large number 

of Jtrreniles were found embedded in the mueus in these 

areas. 

Ihe preventrieultts was enlarged nearly one and half 

times tile normal sise and was hard. After 12th day and 

upto 25th day the prOTentrloular wall was thlekened with 

oorresponding reduotlon of the lianen which contained straw 

coloured exudate. The mucous membrane was intensely con­

gested with foeal areas of erosin of the epithelial lining. 

Prom 25th to 40th day, pin head sised black spots 

were obserred on the serosal surface representing the 

glands infected with the fMiale worms. Mucopurulent exu­

date was seen blocking the glandular opening and the 

infected glands were well raised above the surface of the 

mucosa. 

Fr<MB 50th day post-infection, the serous sorface 

of the proventricultts appeared mottled and the siase of 

the organ was larger than the normal. The lumen of the 

organ when cut opened was found to be very much reduced 

due to the thickened wall. The glandular openings were 

very promlnant in the mucosa. Cheesy semisolid exudate 

along with engorged f«aale wozms were obsewed within the 

compound glands. 



hi 

Mioroaooplo changes 

The •ierosooplc changes observed were serere granu-

loeytie reaetlon. On the 4th to 7th day post-infection, 

lymvbiOiA hyperplasia from 9th to 12th day, plasna cell reac­

tion on the 15th day, intraglandular oedena and fihroplastio 

changes on 20th to 25th days and pressure atroi^y and cystic 

dialatation on the 30th to 40th day post-infections. The 

reperatire process was ohserved from 55th to 60th day post­

infection. In sone glands the adults oosipletely replaced 

the glandular epitheliiai. Red blood corpuscles were seen 

in the cut sections of the fenale wonis (Fig.lO). 

C) IMMUNOLOGICAL STUDIES ON TETRAMERES MCMTEDAI 

1) Effects of Irradiation oa the infective larvae{ 

The grasshoppers ivhioh carried the infective larvae 

^' Z* "»<*>»tedai were exposed at different radiation dose 

levels from 2 Kr to 25 Kr (2, 3, 4f 5, 6, 8, 10, 12, 15, 20 

and 25 Kr). 

At 2 to S Kr levels nearly nomal pathogenecity 

was observed and the larvae reached sexual naturity. When 

they were challenged with non-irradiated infective larvae 

the challenged worm, developed along ^ose with earlier 

infection and no appreciable changes were noticed. 
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At 10 Kr level the larrae developed and the 

woms nearly grew, but the reproduetlve organs were 

not fonotlonal (Plg.ll) but on challenge vlth non-Irra­

diated larvae, the challenged Infective larvag eould not 

eetablish In the hoat. 

Prom 12 Kr and above doses the woxvs did not 

develop In the host. 

The woms developing from the Irradiated larvae 

were found to be stunted in grotrfch and fnnotlonally 

sterile at 10 Kr level. In the aale worn, effect of 

Irradiation was consplenous in that the else of the 

genital organs were not noraal(Table VII & Fig.12). 

Hie developing sale wozns from the larvae neasured 

4.1 to 4*88 OBi (average 4.37 BUB) long and 0,1 am In 

nazlntffli width. The fenale woms aieasured on an average 

3*5 BOB long and 1.68 mn In naxlnun width. The nornal 

aale woras resulting from the non-irradiated larvae 

neasured on an average 9.48 nm long with aaxiniua width 

of 0,15 ns. The normal fenale woxns developing from the 

non-Irradiated larvae measured 4.77 nn long and 1.98 an 

in naxlnun width. In addition, there were morpholegieal 

abnoznalltles in their reproductive organs and failure 

of normal development of eggs as well as the uterine ooils 

(Fig.13) while it is normal in the non-irradiated fenale 

worms. 
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11) Host response to Irradiated larvaes 

fhe Irradiated larvae at 10 KT level failed to 

bring about the nomal pathogenicity of the parasite. 

However, sone of then underwent full life cycle and 

stlHulated iBmune response and the production of anti­

bodies In the host, nils was narkedly evident by detect­

ing the preseaee of precipitates near the nouth and anus 

Of the Infeetlve larvae. 

Clinical manifestations were evident In experl-

vental Infections. These Included eaaclatlon, loss of 

body weight, droopl»*8rs, weak and unthrlftlness followed 

by poor feed Intakt and an«ilo appearance. But In birds 

receiving larvae Irradiated at 10 Kr level did not show 

these synptoms vividly. 

Hlstopatholegleal observations revealed that the 

larvae Irradiated 4it 10 Kr Induced local tissue reactions 

characterised by focal aggregation of lymphoid cells 

(Figs.14,15 & 16) In the nucosa. 

There were fertaln physiological changes observed 

by the help of IdeOgrans of Eleetrophorotic patterns of 

the sera from chicks Infected with Irradiated larvae of 

T. •ohtedal as shown In Figs.17 and 18. The total nunber 

of bands In each serum sample varied frcm 4 to 6. 
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IdeograDni«8 were Made use of in differentiating 

between the bands oowaon to all the serm sanples as well 

as those proteins that were specific to a particular shape 

(Table VIII & IX). From the table it is evident that band 

nunbers 2, 3 and 12 are oonnon to 7 sanples and these can 

be considered as the nost cosnion bands. 

Protein band No.4 and No.14 were observed to be 

ccnwnon to 5 and k samples respectively. Band No.9 was 

found to be specific for serusi sample irradiated at 10 Kr. 

Frofli the electropboretic pattern it was clear that 

most of the bands were cosuBOn to various serun sanples 

and the sanple treated at 10 Kr alone had the unique band 

No.9 lacking in rest of the sanple. 

On the basis of the nunber of protein bands ob­

served in a sanple and the number of bands it had in oom-

non with other sanple, a per cent protein sinilarity was 

calculated using Ellison's (1962) paired affinity test. 

Fron the paired affinity values (P.A.values), it was ob-> 

served that no significant variations existed among the 

sera with regard to the distribution of protein bands. 

However, it was observed that band No.9 specific to the 

seriin sample irradiated at 10 Kr had a significant role 
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in •xplaiaing the proteotlTe albllities observed in ohiekens 

iafeeted with larvae irradiated at 10 Kr. 

The Hiinor variations in the eleotrophoretio patterns 

reported here night represent the possihle physiological 

ohaagss caused by the Invading larvae. 

It had heen reported that a serun factor is required 

for the parasite to bind to the host cells. Thus the sera 

•ight show both qualitative as well as quantitative varia­

tions in view of the fact the parasites utilised sone of 

these proteins during the course of adherence and replica­

tion* 

Bands specific to sooie of the sanple had also been 

observed. Since these protein bands had not been charac­

terised using known proteins like albumin, globulin etc, 

it is difficult to explain the ohenical nature of the 

antigens. 

A •axlHun P .A value of 50% was observed among these 

samples, which indicated significant qualitative as well 

as quantitative variations caused by the parasite. 

It will be interesting to carry out further studies 

using high resolution SDS (Sodium Dodecyle SuliAiate), Poly-

aorylamide gel electrophoresis to confirm the extent of va­

riations reported here as well as to characterise the va­

rious protein bands. 
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The purpose of these ezperlnents were to InTestl-

gate the possible {Aijrsiologleal changes induced hy the 

parasite in the host which may he helpful for diagnostic 

purposes. 

III. IMMimODIAGNOSTIC STUDIES 

1. Hyper inoBunlsatlon of rahhits and raising antl sera 

a) Agar gel douhle diffusion test 

Three precipitation lines appeared, which were con­

sidered to he specific as no lines appeared with nomal 

rahhit seron. Faint lines were seen hy 24 hours and hy 60 

hours they were very sharp and clear. All the three were 

identiea^ lines (Fig.19). The precipitate lines were oh-

serred nearer to antigen well. 

h) Ciroun larval precipitation test (CLPT){ 

This test was employed to denonstrate that the larvae 

had antigenic fractions which reacted against the antibodies 

produced in the experiaental chicks. The presence of gra­

nular precipitates were seen at the natural orfices of the 

larvae fr<m 2 hours onwards till 6 hours. When examined 

on the next day it was seen that the granular precipita­

tions were loosened and floating in the serum. No preci­

pitates were detected in the sera from healthy birds. 
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o) latradamal test (Delayed type hypersensitivity): 

Though the test was sensitive hut no reaction eould 

he seen. Hence antigen inprovement perhaps was needed. The 

ohservations were not consistent and hence results ohtained 

were inconclusive. 

IV. IMMUNOPROPHYLACTIC STUDIES 

Intnunoproî iylaotio studies included vaccination with 

irradiated larvae (lO Kr) and it was ohserved when iO Kr 

irradiated larvae were vaccinated, there was significant 

decrease in worm hurden when challenged with double the 

numher of nornal larvae. The resultant worn burdens were 

ezanined and it was interesting to note that no woxtis de­

veloped in birds given larvae Irradiated at iO Kr and 

subsequently challenged 25 days later with 200 larvae. 

In an other experinent 21 days old chicks were given 

iOO infective larvae irradiated at 10 Kr and ehalleaged 

with 200 normal larvae. On the 6th day of challenge, 3 birds 

were sacrificed and no worms could be detected. Subse­

quently on 15th, 25th, 39th and 45th day the remaining birds 

were destroyed similarly and no worms could be detected. 

In a third experiment 21 day old chicks were given 

normal Infective larvae and subsequently challenged with 
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200 larvae. On challenge the birds were saorlfloed at 

regular Interrals and the results were oonpared with 

earlier experlaent. They showed sigaifloantly higher worn 

burden as compared to respective replicate Taooinated with 

the Irradiated larvae and then challenged with nerval. 

The proventrloulus was heavily infected with the woms. 

At irradiation level of 10 Kr only sterile fwnale 

population developed. The woms developed from the irra­

diated larvae were stunted in growth, shrunken in appear­

ance and exhibited, morphological abnomalities . The 

reproductive organs of female worms were not properly de­

veloped as described earlier. 

Vaccination and subsequent challenge worms were 

distinguished on the basis of incomplete development and 

immature nature of the worm from the challenge infection 

respectively. 

In 10 £r infection and challenge, it was observed 

that there was considerable changes viz., hyperplasia of 

the surface epithelium and patchy squaamous metaplasia 

along with moderate and diffuse Ijrmphocytic infiltration, 

cut section of the deeper glands were surrounded by dif­

fuse lymiAiAoytic infiltration (Fig.20). Development of 

challenged worms were not noticed. These changes were 
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olearly suggestive that the previous Infection vrlth larvae 

Irradiated at 10 Kr, prevented the developnent of the chal­

lenged woms. 

d) Antlhelnintlc trials on experlneatal Infection of 

Tetraaeres aohtedalt 

To study the antlhelalntlc effioaey on the T, mohtedai 

and experimental chicks the following eight antlhelttintics 

were tried and their results have been sumisarlsed in the 

Tahles X and XI. 

Heltao (Parahendazole;, Dewomies, Mendazole, 

Cariolde, Anoylol, Baoynluth II, Tetranisole (Deoarls) and 

Mintezol (Thiabendazole). 

Heltac: 

This was tried at a dose rate of 30 ng per kg body 

weight, ateinistered orally 20 days after the infection. 

The dosed birds were destroyed k days after the nedication. 

All the nale woms were expelled, however, the fiHaales were 

not affected except that they becane slightly brownish. 

Deworiis i 

This aatihelminthic was tried at a dose rate of 

0.75 Mg per kg body weight. The birds were destroyed k 

days after dedication. There was no appreciable aotion 

of this drug either on finales or males. 
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Anoyloli 

The drug was tried at a dose rate of 0.22 ml/kg 

body weight, after 2 days the fenale woms could not he 

detected, hut the drug had no effect on the males. At 

higher doses the drug was found to he toxic to the birds. 

Mendaiolet 

Mendazole was used at 50 ng/kg body weight as well 

as 75 mg/kg body weight orally at 20, i|0, hi days after 

infection. It was found that the drug had no effect on 

jr. mohtedai. 

Tetramieolct 

The drug was tried at a dose rate of 50 mg/kg body 

weight orally after 20 days after infection. When they 

were killed after h days after treatment, no worms could 

be detected in the proventriculus. 

Once again the drug was tried with a dose rate of 

50 mg/kg body weight in birds infected 37 days earlier. 

No worms were seen when the birds were sacrificed 2 days 

after dosing. When the birds were treated at a dose rate 

of iOO mg/kg body weight orally and sacrificed on the next 

day no male worms could be detected, but female worms were 

observed. 
ANGRAL 
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im«ii oar io lde was t r i e d at a dose rate of 100 ng/kg 

bodjr weight 41 days a f t e r i n f e c t i o n , male and female worms 

were d u l l , when s a c r i f i c e d 5 days a f t e r medication. 

Baamiath II» 

The drug was giren at a dose rate of 40 mg/kg, 

50 mg/kg and 200 mg/kg hody weights were tried after 33rd 

day, 40th day and 41 days after infection. The birds were 

sacrificed on 2ad, 2nd and 5th day after giving the medica­

tion. The worfflB were found to be dull and inactive. 

Mintyg ol t 

Minteaol was tried at a dose rate of 200 mg/kg body 

weight orally, showed no effect oa the worms, when the birds 

were sacrificed 2 days after infection. 

Sexual maturity and Egg laying: 

The age at first egg was taken as the time of attain­

ment of sexual maturity. The experimental groups showed 

delay in attainment of sexual maturity compared to the con­

trols which laid its first egg on the 145th day whereas in 

infected group they took 170 to 180 days for laying first egg 

The rate of egg production was very poor with lack 

of persistency and long phase. During the observed period 

of 90 days, the total number of eggs produced by the affected 

birds was on an average 41 eggs whereas the egg production 

by the control birds was 80. 
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Thus the nalntenanoe of Tetramerec Infected birds 

throughout the laying hlrds may result In conslderal)le logs 

of Incoie hy reduction In the egg yield.further It Is oaeually 

observed during the study, the affected birds were unthrifty 

and had poor feed efficiency though no data was collected on 

this aspect. However, the effect of Tetraners Infection on 

weight gain and feed efficiency has already been reported by 

Raaaswafliy (1977) and these observation 1« confirmation by the 

earlier findings. 

By vaccination, lesser egg production by the wonas 

reduce contanination of the soil in Uniting the spread of 

disease. 



Discussion 



A study o^ the inoldenee in nenatodes of fowls 

conductsd in Andhra Pradesh, six species i«ere encoun­

tered. Out of the 3000 birds examined, 1000 were desl 

birds. The desl birds showed extraordinary suseeptlbl-

lity (5±%) t» 2* "Ohtedal. These observations corres­

ponded with those of Rao and Anantaranan (1969) who 

recorded higher Inoldenee (78.16^) of this nmiatode. 

Varghese and Peter (1970) reported an inoldenoe of h2.6% 

in Kerala. However, Joshl and Kamalapur (1968) encoun­

tered only 1.10^ of the fowls in Madhya Pradesh. Only 

the (ast observation is not in agreenent with the present 

study. 

nie incidence of Asearldla galll varied from 28, 

in Madras to 80^ in Bihar while Heterakls galllnae had an 

uniform incidence of 48.18^ at Madras, 52.8^ at Maharastra 

and k2f^ during the present study. However, Bihar had the 

highest incidence of 86%. In Kerala State>maxlmun number 

of nwiatodes of poultry were recorded with as many as 12 

species. Varghese and Peter (1970) recorded rare n«satodes 

^*^* Syagamus trachea. Oxysplrura mansonl. Gangylon—a 

lngluvlcola> Caplllaria annulate. Caplllarla anatis. 

Stroniryloldes avium which had not been recorded In Andhra 

Pradesh, Madras or Bihar. 
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In so far as the nematodes encountered anong the 

ZOO birds In the country, not nany Investigations had 

been conducted except a few (Patnaik et al., 1980; Chauhan, 

et al.,1972). 

The Interesting feature In the present study was 

the ooourrenoe of Splendldofllaria osianlae in Myna 

(Acridotheres tristes) and nlorofllariae in the blood of 

Bagpie (Clasa flvlrostrle ). 

As far as the author could go through the published 

records, nlorofllariae in the blood of in wild and captive 

birds had not been recorded In India, except the nioro-

fllariae of Bhalfilarla badaai in doaestic fowl by Bhalerao 

and Rao in 19hh from Hyderabad. 

Tetraaeres aohtedai was first described by Bhale 

Rao and Rao (19^4) and subsequently, Anantaraman and Nalr 

(1955) made a oritieal study of T. mohtedai at Madras and 

described the pathology in detail. The life cycle of this 

parasite was not known at that tine, but these authors 

had anticipated grasshoppers, cockroches and earthwoms 

to be the intemediate hosts, iioshy (1961) successfully 

infected the grasshoppers Atractonorrtia crenulata and 

Pyragonorrtia sp. However, he could not raise the adults 

in fowl. Sundaran ejt al.. (1963) had experinentally infected 
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six 8P«el«s of grasshoppers as interaediate hosts for 

1* aohttdal. Sultsequently Mukherjes and Sinha (1965) 

lnf«et«d two spaolas of Iteetlas (Llatongus cAnctus and 

SrtiaaridAini aulqiaiaculattts) with eggs of T. mohtadai. 

Lin (1975) found that a Lapidopteran TIZ., SatoaorPha 

rutialla aeted as an intenediate host for T. aohtadal 

in Singapore. Ramaswany and Sundaran (1979) sueoassfully 

oonplated the life oycle of T. mohtadai hy using the 

Isopod r±z,f Porocello livis (Table III). 

Out of these 18 species of grasshoppers infected 

in the present study 12 species had been experinantally 

infected for the first tiae in India with T. mohtedai. 

One species of beetle Coociaella septeapuaetuta were shown 

to serve as an interaediate host apart frc»n 12 species of 

grasshoppers which were Infected for the first time in India. 

Anong the 18 species of intermediate hosts, suseeptibillty 

to T. aohtedai varied considerably. Six of the grasahoppers 

as described in Table IV and histograa IVa were found highly 

susceptible harbouring 2000 and over larvae when fed with 

a single gravid fosale. 8 species hf grasshoppers had 

slightly lower susceptibility and harboured over 1500 larvae 

while 4 species of grasshoppers had shown smie resistance 

and had low susceptibility having only 1000 larvae. 
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The local earthworms, cockroaches, dungbeetles, 

houeeflles and its larvae, garden ailllpedes could not 

he Infected. A gravid fenale worm fed to the grasshopper 

(by nitidala resulted In the production of 2726 larvae 

during the present study while Ramaswaray (1977) recorded 

the •axinun ntwber of over %000 infective larvae In a 

single grasshopper. He, however, did not nention how many 

eggs were fed to the grasshopper (Table IV). 

From these observations, it is apparent that there 

are several susceptible grasshoppers serving as inter-

•ediate hosts to T. mohtedai. In view of this, the birds 

growing in free range system have nore ohaaees of acquiring 

X* MOhtedai infection, "nils might probably acco^it for 

high incidence of Infection in deal birds which are reared 

in the backyard with full free range facility. 

1%e larvae reached infective stage in 17 to 18 days 

In the grasshoppers and the older larvae developed golden 

brownish pigmentation in the gut region. Sundaram ejt aJL, 

(1963) and Raaaswamy (1977) made such similar observation 

but did not notice the pigmentation developed in the aged 

larvae. The prepatent period was observed to be from 45 

to 60 days. The patency of infection was recorded to last 

more than an year* 
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The infective larvae survived for nearly 3 months 

at ^'C when stored In normal saline. There was no record 

of Invtstigatlon of the survival time and hence, the 

present data could not be compared with any other publish­

ed work. The male and females attained equal lengths in 

Juveniles obtained around 39th day and subsequently the 

m&les grew longer while the females tended to be globular. 

To study the definitive-host susceptibility, ducks, 

pigeons, sparrows and Myna had been infected with 100 to 

200 larvae each. The pigeons developed the adult worms, 

but the prepatent period was longer when compared with 

the chicken. There were more males than females. The 

histopathology revealed minimum amount of host reaction 

and the worms were easily coming out of the proventrl-

oular glands unlike those in the fowl. All the males en­

countered were in the lumen of the proventriculus. llie 

results could not be compared with^Sundaram (l97i) and 

Ranaswamy (197?) since both these author* could not in­

fect the pigeons, iiowever, the establishment of large 

number of males contrary to those in fowls could not be 

explained. The high male^ female ratio probably indieates ̂/M>ir 

the pigeon is not a suitable ||ost for the ready propaga­

tion of the species. 
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In ease of ducks 3 day old Juveniles were obtained 

but In those ducks that were autopsled later, the infec 

tlon was not detected. OhTiously, the fourth stage lar­

vae could not establish themselTes. This observation 

was in agrecHent with that of Sundaran (l97i). 

Att^apts to Infect Myna for the first time could 

not be continued beyond 4 days due to heavy mortality. 

All the four experimental birds died on the hth day. But 

there was evidence of the larvae trying to establish th^n-

selves since few Juaenlles could be collected from the 

proventrleulus. 

Sparrows however did not take up the infection. 

In experimentally infected birds, proventrleulus 

was enlarged. Between 12th and 25th day there was thick­

ening of the proventrlcular wail with corresponding 

reduction of the lumen. Histopathologlcal changes in­

cluded granulocytic reactions, lymphoid hyperplasia fol­

lowed by plasma cell reaction, inter glandular oedema 

and fibroplastic changes. Ihere was evidence of pressure 

atrophy. The reparative processes, were seen much later 

almost 8 weeks post-Infection. An̂ taraman and Nalr (1955) 

observed in natural infections, thickening of the pro­

ven trlcul«4r with corresponding reduction of the lumen, 



59 

haanorrhagio petiohae, there were enlargeaent of proYen-

trlcular glands to the extent of 2 or 3 tines the nomal 

sise. There was glandular atrophy vrith ocnnplete ahsence 

of seeretlons. The present Ahservations also corresponded 

with those of Ranaswamy (1977) who noticed granulocytic 

changes in the early stages of infection followed by 

Ijnnî oid hyperplasia and later plasma cell reaction and 

glandular atrophy and presence of red blood corpusles in 

the cut sections of the female worm. 

The present observations were also similar to 

those of Anantaraman and Nalr (1935) with regard to male 

worms. The male worms merely remained in the lumen of 

the proYentriculus and did not provoke much host response 

Insplte of two rows of spines on the cuticle. 

The larvae Irradiated at lower doses from 2 Kr 

to 8 Kr established th^iselves well and did not show 

any apparent morphological differences. However, at 

10 Kr level considerable changes were observed and the 

worms developing frc»n them were predominantly females 

and were also stunted. The females were mostly sterile 

and there was considerable reduction in number of worms. 

The observations of Varga (1968) lend support to the 

present findings that a poultry n«aatode Syngamus 

trachea behaved similarly when its larvae were Irradiated 
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at 1 to 3 Kr level with undeveloped state of reproduc­

tive organs. Similar observations on stunted groi*th of 

irradiated larvae were made by Miller (1964) in respect 

°' Ancyloatoma oaninua Sokolic (1963> in^case of Dictyo-

caultts filaria. Cuticular thickening of the vulva, 

Vagina and atrophy of the uterus were also observed by 

Ansari and Singh (1978) in case of Gaigerla pachyseelis, 

Gibbs £t al_. (I96i) found similar observations in the 

tissue nematode T^. spiralis in rats. The larvae exposed 

to 9 Kr exhibited appreciable immaturity and inhibition 

of the reproductive potential resulting in inability of 

its offspring to invade the host tissues. 

Gould ejt £l. (1957) in^oase Trichinella spiralis 

found irradiated with 60 and x-rays brought about 

changes in morphology and reproduction. The pathogenic 

effects of the parasite was usually reduced but immuno­

genic effect still exerted if a sufficient number of 

parasites persisted in the host for long enough at the 

appropriate stages of development (Mulligan, 1975). 

The larvae of T, mohtedai irracliated at 10 Kr 

did not bring about normal pathogenicity as observed 

in experimental infections. At 10 i^ level although the 

adult nematodes developed in the proventrioular glands, 

there were degenerative changes in the reproductive 



61 

organs and the eggs were poorly developed. With higher 

doses of Irradiation there was complete ahsenee of worms. 

Therefore 10 Kr dose was considered to be the optimum 

dose irtierein although the parasites developed, their re­

productive capacity was damaged. The tissue reaction cha­

racterised ly focal aggregation of lymphoid cells in the 

mucosa and the deeper glands in 10 Kr infection suggested 

local innune response. 

The larvae damaged by radiation may remain in the 

tissues without normal migration and may stay a longer 

period of time and stimulate local immunity. Similar 

findings were recorded by Alioata (1951) and Gould ejt ajL. 

(1957) in case of T. spiralis and by Clordia and Bizzell(i960) 

in case of £. axel and Ansari & Singh (197B) in case of 

Gaigeria piuohysoelis. 

iBBBUnodiagnosis studies on T^trameres infection has 

been attempted and three tests were planned ether extract 

of ground female Tetraaeres mohtedai. was used as antigen 

frc« the immunization of rabbits. The test was standar­

dised with antijera raised against rabbits and agar-gel 

double diffusion (Ouchterlony, 19*8) was conducted. 

Within 2k hours there were 3 faint lines which become 

sharp later by 60 hours. The sera from the experimental 

infected birds were used to detect antibodies with an 

antigen described above although the rabbit sera produced 
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precipitin lines, the sera from the experinental In­

fected birds did not give any precipitin lines. The 

usefulness of gel diffusion test as a tool to analyse 

the Tarious antigens of the parasite has been discussed 

in detail though it has the limitation of requiring higher 

antibody content luid to achieve this repeated injectlvn 

were needed (Kagan, 196?). This point has been reerapha-

sisie by Solubsy (1̂ >73) who has stated that to obtain 

satisfactory precipitation sera, it was often necessary 

to ioBiunize aniaals repeatedly with antigens since, the 

leyel of precipitating antibodies in natural infections 

were of low order* Thus it is presuned that the concen­

tration ot antibody were quite low in experimental birds 

and hence did not react. Further concentration of anti­

bodies was contemplated to understand the inntunologloal 

response due to this parasitic invasion. 

Circum larvae precipitation test (CLPT) was done 

with the sera collected fr(%i infected birds incubating 

with the Infected larvae raised in the grasshoppers. The 

precipitates were seen at the natural orifices of the 

larvae from 2 to 6 hours of incubation. However, the 

precipitates detached from the larvae within 24 hours of 

incubation, a similar invltro precipitation test against 

eggs, Cercarla were also conducted in different parasites. 

Some of the antigens used was crude and not purified, 



63 

HoweTar, the antigen oould detect antibodies while no 

precipitates could detect from the sera of healthy birds. 

CircuB oval precipitation testt 

The fomation of precipitates around the live 

parasites like schistasones and nMsatodes lAen incubated 

with Idle honologous antiserua have been dwaonstrated to be 

due to soluble and secretary antigens (Staither, 1967)* 

Sinilar observations have been reported with 

living Schistosome eggs (Oliver-Genzalez, 195^). While 

these reactions have been shown to be antigen antibody 

reactions, the protective value of these antibodies against 

the parasitic infections could not be concluded (Snlther, 

1967). 

In the case of clroum oval precipitation test the 

antibodies appeared to be Induced by the eggs which are 

deposited in the liver and v«[ules of the Infected aniaals 

and against the antigens diffusing through the egg shell, 

thus the test is of diagnostic vi^ue in chronic parasitic 

infections (sol̂ isby, 1973)* 

In the present study the specifle clrcun oval 

antibodies could be devonstrated within 2 to 6 hours of 

Ineabatlon and the reactions found to be specific. It is 
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posalUle that in the present study slnee the larva do 

not algrate through the retloulo endothelial systen the 

antlhody response wight he poor and the oiroun oval reac­

tion was weak, this ohservatlon further suhstantiate one 

earlier ohservation the gel diffusion test. 

Intrademal testt 

In the present study the intrademal test was found 

to he of no value as there was no reaction in hirds which 

were infected with '£. mc^tedai (the correlation hetween 

the skin and the presence of parasitic infection has been 

discuseed hy SoluHhy, 1973)• "fhe possible reason may be 

that the TetraMeres infection being a localised in the 

proventrloulas and does not pass through the visceral 

organs of the body it does not delayed or linnedlate type 

of hyperseasitlvlty reaction. Further the birds were 

tested between 45 to 60 days of post-infection. The cell 

nedlated inuBune response night not have been sufficient 

enough to give this reaction. Further studies are warranted 

to try different types of antigens of T. mohtedai in 

chronically infected birds. 

In irradiated larvae there were certain behaviourial 

changes. In the Ancylostome larvae when given subcutane­

ous ly was found to be more efficient than the oral admi­

nistration in inmunogenecity (Miller,if96). Larvae damaged 

by radiation in some locations during migration may evoke 
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better lamiuiilty than noraal larvae. Greater Inmuaogenl-' 

city ol irradiated larvae coapared with noraal infeetive 

larvae was also recorded in case (Jnoiaiira gtenoeephela 

in dogs (Dovet et^ aJL*» 1959) and Haeaonchus con tart up 

in sheep (Jarrett ejb ajL*, 1959 )• Hence irradiated larvae 

were preferred for bringing about hetter iamiunologio 

response in the host than the normal larvae. 

In the present study T. M<aitedai larvae attenuated 

by irradiation were used to bring about ianuaologieal 

response in the host. It was observed that larvae at­

tenuated at 10 Kr level evoked better response than the 

irradiated larvae at other doses as evidenced by imnuno-

logloal response studied by preceptin bands of the disc 

electrophoresis (ideogram) IXa an well as histopatholo-

gioal changes particularly the cellular changes encountered. 

The optinum response was at 10 Kr level and beyond 

that the radiation damage was probably extensive and the 

larvae could not migrate resulting in absence of develop­

ing worms. So there was sufficient evidence that the 

birds vaccinated with iO Kr had given adequate protection 

to stand a challenge. Further and critical intensive 

studies may hav/e to be undertaken to understand both 

humoral and cellular components that might play a role 

in the protection against challenge. 
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It is of Interest to note that T, mofatedal oould 

withstand 10 Kr irradiation dose while in other neaatodes 

the dose of Irradiation is usually auoh lower ranging from 

2 Kr to 6 Kr. 

The reason for the high radio resistance by this spl-

rurid worn warrant further InTestigation. 

The present study is only a prelininary inTsstl-

gation to show that sufficient ioDnunologloal response can 

he induced in chicken yaeclnated with T. MOhtedai larvae 

Irradiated at 10 Kr to withstand the suhsequent challenge. 

The drug trials gave an indication ^at Cariclde at 

the dose rate of 100 ng/kg body weight at 41 days post-

Infection was found to he 80^ efficacious against T. aioh-

tedai infection. Most of the drugs that had heen used 

in these experiments had heen utilised against poultry 

nenatodes by number of workers. Chandrasekharan (1977) used 

Baĵ slnth 11 against Aaidost<Milasis in ducks and found the 

sane to be less of fioacious. Tetranisole is widely used 

by Thieupont £t al. (1966) in animals and birds against 

nematode infections with advantage. However Chandraeekharan 

(1977) found the efficacy of Tetramisole as 79.23^ when 

used against Tetrameree aĵ atis. McGregor (1963), Horton-

Smith, Long and Rowell (1963) carried extensive drug trials 

°*» Symtamus trachea Infection in poultry with Mintezol and 

found it useful. 
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Zajicek £t al. (1973) tried Heltac against Anldo-

stonlasls aad found It effloaoious. Chandrasekharan 

(1977) tried Heitao in dueks against T. aaiatis Infection 

and found It 45*7^ effleaclous. 

"Very few studies had been made on drug trials 

against T^, •ohtedal In chicks. Hovever, Chandrasekaran 

(1977) tried Miatesol and found it hlfo efficacious against 

T. aaatis in ducks. 



Summary 



A atudy on the Inoldenoe of nwiatodes parasitlng 

poultry was oonduetad ia 3000 birds, out of iihieh 1000 

birds vera daal and the rest were exotic birds. A total 

of six aeaatodeB Tetraaeree lohtedai. Ascarldla galll. 

Heterakie gallinae. Aouria haanlosa. Aourla spiralis and 

Caplllaria annulata were recorded. Among thea T. M<aitedai 

ranked first in deal birds with an inoidenoe of 51^, 

while A. gal11 was recorded with the highest inoidenoe 

of %5^ in exotic birds. 

nie interesting findings in sone of the oaptive 

birds at the 8oo available for study were Splendidofjlariae 

osaaaiae. the heart wonis in Myna (Aeridotheres tristes) 

and nlerofllaria in Magpie (Cissa fiyirostris). The other 

findings were Asearidia sps. in black patridge (Franoo-

linus), A. nalli in guinae fowl (Nuaida leleagris) and 

great horn bill (Buohos bicornis) and Caplllaria sp. In 

Anerloan Rhea (Rhea Anerieana). Heavy aortality in pigeon 

colony isaintained at the Ornithology section of this 

University occurred due to unusual worm load of A.columbae. 

Bighteen species of grasshoppers were sereenad 

to study the biological development ot T. mi^ttedal. Out 

of which the following species of grasshoppers acted as 

efficient vectorsi AtraotcwiorPha oreaulata. Hcirogeurtius 

68 



69 

boplan. Oxyyglox ch in«nals , Qxy n i t l d u l a . Pedaleug 

abraptuB, and SpathOjatemini praBlnifTim* Among these 

the fo l lowing twelre grasshoppers Hclrogeurtius honian. 

Oxyvelox e b i n e a s i s . AcrIda t u r r e t a . Aerlda gyyaacea. 

CyrtacMttaer i s £aj|aoo£, Copocfpiialap i £ i l S l £ f ££212*-

gontts oacyplerns. Phyllooerorela raaakrlshnae. Catantops 

^P*» Coleiaanla spheneriolda. Palangey re lnaoea, Satro-

Phyl l ia rmcosa were found to serre as I n t e m e d i a t e hosts 

for the f i r s t t ine in India along with the b e e t l e (Cocol-

n e l l a septwapungtuta)» Cockroaches, earthworms, garden 

n i l l i p e d e s , h o u s e f l i e s , larvae of h o u s e f l i e s and dung 

b e e t l e s had been t r i ed and were not found to take i n f e c ­

tion* 

In fec t i ve larvae developed in 17-18 days within 

the grasshoppers. The prepatent period in chick var ied 

from 45-60 days and the patency of i n f e c t i o n l a s t e d for 

more than an year . 

The host s u s c e p t i b i l i t y was s tudied in ducks, 

p igeons , Msma and sparrows. The pigeons developed the 

adult worms, but the prepatent period was longer. They 

developed large number of males when compared to females . 

I t was presumed that the worms developed with d i f f i c u l t y 

and therefore the pigeon could not be considered as a 

normal hos t . 
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The grass pathologleal findings in general, in expe-

rinental birds showed thickening of the proventrieulus with 

the reduction in the lunen of the organ. Histopathologi­

cal changes included granulocytic reactions, lymphoid 

hyperplasia, plasma cell reaction and Interglandular oedema 

with evidence of pressure atrophy of the glands. 

Hie effeet of irradiation at 2 to 8 Kr level on 

infective larvae was not conspicuous hut at 10 Kr level 

the resultant worms were stunted, and degenerative changes 

took place in the gonads. Morphological changes in males 

as well as in females were conspicuous. The resultant 

population was predCMiinant with female worms with dege­

neration of uterine coils. lYiere was characteristic 

tissue reaction with focal aggregation of lymphoid cells 

in the mucosa. 

Electrophoretic patterns showed distinct bands 

in sera samples from chicks infected with larvae irra­

diated at 10 Kr. 'Ihe unique band No.9 was not seen in 

other samples. 

The larvae irradiated at 12 Kr and beyond did not 

develop at all. 

Among titee inmiunodiagnostlc tests conducted to 

detect infection of 1̂, mohtedai In chickens only clroum 
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larval test gave encouraging results, with formation 

of preoipitins at natural oriflees of the infeetiTe 

larvae when incubated with test sera. 

Vaccination trials with Irradiated larvae at 10 Kr 

level gave optimum Immune response in the host in that 

the ehalleoge dose of larvae given 20 days after infeo-* 

tion with irradiated larvae at 10 Kr level, did not 

result in recovery of the adults. There is hyperplasia 

of the surface epltheliuD and patchy squaoflous metaplasia 

along with diffuse lymphocytic infiltration. 

The study of anthelmintic efficacy on experimentally 

infected chicks with J. mohtedai revealed that carlelde 

at dose rate of 100 mg per kg body weight at *1 days post­

infection was found to be SOfc efficacious, gmiong the 

6 drugs screened. 
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axparljitatal lafaet loa of 
Tatraaaraa •aiitadai. 





Fig. 3 I Plast ie tuYfu as«d for 
Irradlatiag tli« la f to t l r* 
gra««hopp«rs 

Pig. % t Nota tli« Mierofilarla in 
th% blood moar of Magplo 
Lalsfeaaa a ta in . jriBOO 





Fig. 5 t Bggs of T. aii^t»dai eontalalng 
fu l ly d«T«lop«d larva*. x350 

Fig. 6 t Larra mmmrglng of tha agg n^aa 
laenlbatad with tha aaliTa fraai 
graaahoppars. z 350 
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Fig. 7 t Fiaaltt jF. acB^ttdal fron 
•zp«rla«atal ehi«k» 

Fig. 6 t ProT«]itrieBlti8 ~ Pig«oii 
Note the lilaek pin head eixe 
of fwnale T. ac^tedai 
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Pig. 9 t Prorrentrloului - Pigeon 
Not«t Tli« ••ction of 
£• •oh^od^i l-a *he pro-
•eatriemlar gland 
H.B xiOO 

Fig. 10 t ProTontrlcttlus - Chick - 40 dmfM 
Notoi a) Tt% out aoetion of gravid 

fMialo Motm vitb oggt in 
tiio iitorino ooila 

b) Prossur« atrophy of tho 
glandular opitholium 
H.E x79 





Pig. 11 t Prov«iitrlettlU8 - Chlek - 10 lar 
%0 dajrs 
Not«t The out seetion of fMMle 

1' " ^ t t d a i ahowiaf d«g0-
B«ratiT« eliaagfts ia iMm 
r«prodttetiT« orgaas 
H.S x75 

Fig, 12 t Mala eaudal «ad - 10 Kr - 4iO days 
Not a t nia iHprapar daTalopaaat 

of aplettlaa . x 390 





Fig . 13 t Section shoirlng the irradiation 
• f feat hy ±0 Kr. Cut seet ioa 
•taowing tha parasite v i th otiier 
hietopathologioal oliaagee 
H.B x75 

Fig. 14 t Adttlt T. •ohieaai - 10 Sr - 40 days 
Not a I *The reiarded deYelopaient of 

•ariona ergaas and degenara-
tlTe changes of the wcm . 
H.E z75 





Pig. 15 I Pr<nr«Btrleulu» - 10 Kr - 40 dajrv 
Notes The feeal aggregates of 

lynphoejrtes 
H.E r75 

il 

Fig. 16 t Proveatrlealna - 10 Kr - %0 dajrs 
Notes The woms entering the 

mucosa aad invoking ailld 
Ijns^old Inf i l trat ion 
H.B x75 





P Pigs . 17 * 18 I Protsla lk«aAd(r«i tk% 

lBf««t«d with 10 fir lafMtiT* 
larra* of f. wafctytoi (vitli 
Aiff«r«Bt aoa« ratMi 2, 3f 
4, 6, 7, 8, 10, 15, 20 and 
25 X )̂ 
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Fig. 19 I g»l-dlffttglOB t«at 
Not«s The three preoipltatloa 

l ines with the aatlaerm 
raised against with 
1* "Oiitŝ Uift antigeatiAien 
nomal seras of rahhit 
was nsed as oontrol 

Fig. 20 t Prorentrlealus - 10 Kr - 40 dajrs 
Notet The ent seetlon ef tf worn 

In the gland, sttrrounded hjr 
nononaolear ia fUtrat lon 
H.S x75 
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