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INTRODUCTION

Poultsy has currently become ene of tho most cosontliol
cormodities In cur day to day lifa, Sinco world wor IX,
changos in poultry production have pacod tho whole £i0ld of
livestock through a highly specislised ond effieicent syotan
of managenent by vhich bettor goins and raro losges gro

chtained.

According to tha 13th All India Idwvestocht Census of
1982, our country nosgasses more than 200 rmilllon dumastic
fowla belencing to differcnt opecdosn amndl breeds. The laying
gtock consists of 82 militon birds of which 52 milidon arc
bybeids, 10 miliion oroosebred and 20 million desis, So Zao
we could achievae o production of only 14,200 million egago and
7% million broilers (Indian Porlizy Industry Yoor Bod’:s, 1916).
Tha Stato of Kerala, is deficiont in o7y production by 7 lakhe
per day according co the cengus - 1902. Ue mahe good this
deficit by parchasing egas {rom noighbourdng Staton 1ike

Fardl Nadu and Andhira Pradoshs

It 42 of little doubt, that poultsy-keeping in India, if
conductael on tho right lines, can turn 0 be o pleasant and
profitable husiness. At this romont, when there io acuto
shortage 92 ool and vhan the pricos of Loth cggs and poultry
manura have rogkettod sky=hi h, a couple of dozen hensg will
provide sufficiont mrider of eggs to any cmall houscheld and

furaish an occasional chickon for tho pot. The Sanlly ceto



[

oocontial mutricion and any surplus £ood vilL onlionee (e
fordly incormo. Such fow hems fod on table soraps and llteoen
vacta will save the cost of focls ad will ba beasfliclal wo
£he poor £amers a0 are not able to rioh tho hign €oot Of

Angtalling ildinee ond oruimnenta,.

Mo contributions of an industry touando tho cgconowy ol
the secicty depend woon the garoe and ateention glvon wvo chio
various foctors gffecting due One such factor ~Iacn @noouie
terced in poultry iadustry fa ddsoease. 70 have 3ecn that ovea
e becht fe?, houscd and genobtically idoal cadelen 1Ll nob
grow or Loy ogus urko its potontlel 1£ diccaced or infocted
with oarasites.  Thus Aloasnosls, troatont anl proveatiol of
discageos afa o. oruclal i~portaneca and are cubjecto ol ruel
rosaareh ond lnvostligotlion. Parasitle dictaces on gaas
conaidorable rortality, poor rorth rale and production lossor
in chickon, dengoe thoy should Do troatod at 2 youn_oF 03¢ oo

oo 0 avold fuzthor complicariona.

Considoriny Lhe various unavoida le clrowistanscs Ly
vhich oirds are osposed to discgasos, a dotalled stuly oa Lhe
bioloy, pathogoresis and gontrol of one af thoe oot di.onde
trous norwtodes of poultrye Syngamud LEnohea, 'mving it

aredilietion site in the trochon, hos »oen undsntakon.
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pravalanco of Ltho ingocollon

laveral selontists bovo roceorded i prevalence ol Lho
gapowor T, Zynzomus broghon in o varloty oo bimds. Yec con-
ricet work wogording synganiasis in oirds, Jood bagh to 181%,

in wnden yoer, floatagu sot oy the fizge xocord of thido cpocico.

In 1021, Zoaoen rooortol that teslhays about ond yoor
0id romained infoctol with apevorns £oy ns long oo 81 Qoyo
following infoction. 2 rocordund an inglidoence ol 20,0 10r

cont of B, traches infection in tursoys In and arourd
flashinoto, D.C. Altor 16 yeary, the wrcento e of inlvotloy
had rolwod to 12,7 ao ropostel Ly ehy (19370 . This roduc-
vion in dnfecticon was attribabod to tho Zoot Jat boeteow
methods of rearing wurheys and gsonitation wore boing ownlicd
bry tho moultry keepcrs. Ranson shorald enmserdrenuolly oab
younger chdalis were more prone o bWre dafcction.  CSlo hon
{1035h) alse agreed chat youno chidcs wero hi_hly susce tlldo
te syacaiasis, o dsioosed hecvy fnfoction dn ~heasonil
chichs zZeared wnder hens. T was ole Lo PRCOUET WRICL WO
nine gaivs of wors Srom thene infocted chichs., Davics (1936)
ptreogsed the importanee of goarlings 2z disteibutors of obe
infaceion. Clashan (1930) conduolad thot Lore o 0o iy -
adological otralne in §, krochos bDecause he oould astaslidd

-

infoctions in ondckon £ron o varioty of wild lixds.



In Indiz, only very Yirmitad worto have beon copiucted
on the blology of the paracitc. Srivastava (19383 was asle
to recovar soealinens of G. trachos Srom Lo chichon ol Jaroilly
dth no fupthor imvootig.tion. ‘hdtlec’t (1937) and Clapham
{1939¢) »roved that £ople bizds Jora rore prong Lo thls
Infection.

viohe (1239) recorted chiclhons, guinca~=fouls and turloys,
as tho irvestant hests of S. fraches, oad that the Cowstia
nigeon and duak uvere unoultaeble go hosta £or the pofanitc,

An dnvestigation conducted Ly Crosford (1949) concluded thou
even adule LZouls could be caslly inloctod olih B. SEoThOd.
Thuraidsinchan (1940) was also of the coe opinfon. idg dlov
{1941} succcasfully producel fafockion in chicen, dwels arnd
aoits.  Qlivier (1943) rocorded tho infoction in oluls Lono.
ila reoovered 84 nolrs F worng JDon o sinclo biled.  In 1949,
Stesran rogerded tho coourronce of Je gracioa 4w Tatal in

Jeraeh Afrioa.

In Horoala, the Jirgt rosort on S. Gpachos vas of
Aupilaran @b al. (19062¥. Verghose (1966} ost-inod on avoroge
infection of Q.9 @ cont on cxmandning thoe desi hies, e
recovored a masids wn oF theor palrs of voris £ra Lo LEXaonRsd
ol che birds. DRazus (19606) zovoolod that 3. trachon onlstod
Lor 92 days im chichen and 120 doys in furioys. Pocosing O
Undgiz ond Doy-"azcn {1971), the infaallon oocurzad In ourer
i1 Uorth='logt Cerrany since tho optdryn tarzoroture Jer ol

developmont of tho egss wws 15°%C, 1\ survey comducted in she



Ancas aregs of Rumania revealed the ccourrence of J. £Xgohco

in goslings (Verdeo b al., 1973).

Transnd oodon studtos and intormediate hosts

ortlerp (1923), gove @ detailed description on thoe nodo
of eransmicsion ond infootion of S. trochea in chicken. la
discovered that no intermcdiate hosts verce raguired Jor the
spread of infection and that infection could ko brousght about
by direct fecding of Anfootive oggs to chickens Dut tho same
author was inclined o the vicw that undor natural conditions
more chickon would contact the digease by eating earithuorms

than by taldag in eggs or larvac in contandnated food.

Claphom (1934) suggested that carthuorns could ploy o
definite rola in the trenomission of ths infoction. It wao
able to domonstrate that chickens of ton woeQks of age were
rasistont o syngamigsis bt when fof on vikamin A and cgle
elun deficiant diet, infection could o set up. MNorgan ond
Ciapham (1934) stated that they could ostablich Anfeption in
ehicks with S. $reches by fesddng them with infocted carthe

wornsg, Biseonia foorida, thereby tronsmitting she material Sron

rooks and phazsants to chicken., Only cocesionol sucoosses
eould e obtuined by the direct foeding of egas. Clapham
{1935a) produced 100 per cent infoction in ehickeon uith gopo-
worns doxlved (ron aterlings uaing the earvhuorm, 3. footida.
Taylor (1935) established that the gopevorm larvae could
romain vigble and infectlve in covtirsorms for 3-% yoars, He



aloe attempted to transnit the infectlon by raeans of snodls,
slugs and f£lice and cmerged succespful. Vehr (1937a) made

a detalled oboervation on the developmont of De &Xachea in
auass carthuorns and chicken., He desgribed the devoelopnental
stages t1ll the infection hocaome patent. Ho establiched &’z"::at
the larveo obtained from infected oprighworms ware similar Iin
morphology to the third stage or infective stage obtalned
from the cultures, Taylor (1938) recorded the longevity of
tho gapeworm in caxthworns as 4 Lo 4.-:?3;? voars and in snnils ao

ra than One yeavs

Clapham (1939a) sudceceded in domonctrativg a munbor Of
diptorcus £lies as corrliors of . Lrachoa. Cla;éﬁuam {19239h)
also ghowed thot diptercus £lico 1iho Seolomeondra opeclos,
tho leather jachet<Tipula sgpocies and Sondnthurus virddis wore
naturally infcooted with the larvae of 3. frochea. f4ohilov
{1541) succecsfully completed tho 1ife cycle of gapcoworm ugling

Lymnaca gtacnalis, Clarbem and Middleton (1948) rovicued tho

reservolr hosts of S. tZsgheg and its developmantal stacos.
Thoy established that age dmmunity cccurzod in bixds by 3 to

10 wecks and that tuzlioys hod no natural age dmmunity. wong

(1961) ocstebliched the role of covkroushos of tomoort

hosts. Rarus (1987) domonstrated that £lies like Pania

ganfcnlaris and Pagecle cinereilla also actad as iransport
hostg. In 1968, the same author declarad that the infoctiviey
could bo enhaneed by passage bhrough eartlhworms. Dates Jr,.

(1972) was wsuccassful o produge infectlion in chicken by



Girectly focdin tlon infectlve ogon.  woaing: (1373) stalle?
+he rolo of carthworms in Lue transilogdon of 3. pragheo. '©
Tecovered el hit vornmg ;or chiox {od uith carta.srs Ll

plloloby hiore goliomose awd ambricnd terrostols,.

tlnward (1976) was ablo o ootabiioh Anfcotloan of
g treohea by prenctal inooulation of ahicuen e bmroe e
storilicod the ova and dnoculate? the infcosive naterial inee

albumin or into allantolc scos Zoe of thom catoscd Lao

[78

trachoo ardd? established patongy Wihulle comw vora sctazled in
davelamront. ‘ilnvard and Ruccel (1976) attorpte? parentoral
inoclatlons of ¢he infootive waterial into orporinentoldl

turkoys, Arong the different rostos triei, inteo xaritonoxld

vas found o be tho most cuccessiul.

“rasaradilie ol perasitic dovolopmoat, nd Lho
rouke of niowotdon

Ortlopp {1923} has givon vardous descoriptioas rogar Mrg
the dlfforeat ctaces of vhe parasito ag woll oo it charags
twerisuic and the migratory nattern in the nosts., Cultares of
ova cbtainel fron the uterd ol gapoworms werce incuaued ot
roon torporature of in on incubator ot 22 ko 27°%C.  Ova hobke’ ol
from the adnoth doy omuarls, the hotehing loing rore at 18°%,
e onservor! that oaly aboue hindf tho oyus hatchau, 00
remalalag unhatohc | even afser o oadh’s dnocubatlicon.  “coordd o
to hin, el larva roulted only onas ingide who cug anl whe
acaond otage latva wan the infoolive cuagl.s Tho chichs yor

infectod orrerdrontally by digegt foodieg of infoctive ogs



or lorvas. o was unable to £imd the larvac anywhoro in the
vody botween the dntostino anxd the lunge, but he bolieved
that thoy renetrated tho blood vessael and were cerried to
the Iungs by the biood skrean in tho uay thet oscurred inlsoms
ther nematades. Ho found out that the larvae roached the
lungs within 24 hours. On the third day, the larvse boeade
the third staoe ond vere seen in the lungs. Agalin wovlting
took placa and at the end of the fourth or during tho £if£th
day, the fourth stage or young adulis wore found in the lunga.
Thoy were found in copulo and Ly the geventh duy, thoy ndgrated
to the trachea. In the traches, thoy reachod cesmol maturity
tw 10 to 14 days ond passed enge in thw faecas 17 to 20 days

agtor infection.

tiohr (1937a) vas of opinfon that the larva mouited tuico
inaide the ovum on the £iLth and soventh day and started
hatehing on the 11th daye Aftor experimental inlcotion of
ohicks with infectlve cgys or larvao, Lig found out thot tho
larvae reached the lungs as early as 17 hours. Tho fourth
sta‘:;a larvze vere scen in the lungs from the third day aomeards
and on the sovanth doy there wore immature worms in gopulo in
£he Luacs,. On the nineth day, worms in copulo were seon in
the trachca also. o eostablished that copulation tool rlace
in the lungt betucan the Sifth snd seventh day aftor infection.
Iz wap able €0 rocover o fow ehird skace lagvac Lrom the liver,

indicating wigration through the biood stronm.

Clapham (193%a) bolieved that the Infective ova of



3. trachoa hed been hotchad by tho action of the digestivo
juicen in the small intestino and had found thelr way to the
lungs vis blood stroam. He was able to recover larvoe from
+he lungs of two chichs that died 16 hours following lonfoo-
tion and aleo from the bloxd pipotied out of the suricles of
hoart and £rom the posterior venagecava. o woo wnablae o
celloet any larvee fron tho liver, According to Shikhobalowva
and Rhizhikov (1958), the larveo that hatchad out were in tho
third stape, They further stulied thas afsey infoction, the
larvae reschol the liver in &wo hours, tha luags on (he second
day, the traches on the 10th to 12th doy and startald laying
agas {rom the 176h to 2ist dey and continued the laving for

2L o 3% monthe. Darus and Blazek (1965) reportcd that tho
infective lazxvac migrated whrough the uall of the duodenun
%o roach tho liver ond lunge ond after 7 to 10 days they moved
to the traches wvhere they developad £o tho adulk stace vithin
14 to 17 Qoys pesteinfestion, Aacording to Ealgh and Doye
Hazra {1971) the nmigratory route vas £ron tho proventriculus
0 lungs via tho livex. Fernande of gl. (1071) proved chot
the Shdrd stago lorvae brele out of capdllarics in tho inter-
lobhular connective ticsue as carly as four hours post-inufoc-
tion and migrated via lung conilleries o tho -arasbronohi.
They developed to the adult stage ulthin four £o sovon days

and attached 40 the trachoal wall bw 11 days.
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Pathegeneslo and eliadcal siluno

nocomdsiagy o Cliophom (1935%), the dndtial oyrpbomo
nuifoatad oy the infected bhirds includod ancening and couch-
ing Eollowed by <ondnge Jeath was dac o an ag fwidation
couse? By the gavaworma, Seesctlon of mucus and also by cho
dovolorroat of nodulcs resulting in & gorioas Blochkago of
gho trochca. Theoe nodales were 9m0ll soa-nloed, Ffirm in
testuse and 1d s zod An ooloux,. hio oullr oloo datrcted

-

aprade’l azgas oath ting pondllio due o the avtacao t

%3]

T

of the ~arasito 10 young rheascats,.

nogarding the tlocug changes, tho autbor dasorioel a
alwonlc irvitation ot Lhe site of attaohront of uooit in the
trachoa, ~dorein the clondular colues producsd o akory O00I0e
clon resultiny dn the hyrertroplyy of the sulbrucons. ” thick
fibrous laver gurranding the no i, aszcsoslc, eisaation and
dcgenoration ol she tracheal certiraro wera dokomted.  lar'oel
inClormmetory roaosdion with Anfiliration ol loukaorees vas

pragent. thiwouhout the whole of the nolule.

tUche (10370 empnined tho trachoas of wurnnys 2al paportol
that the wms attoched o anyvhore In (he trechoa du vresie
montal iafcction while Jn motural condltiong, loror il of
the trachca was tho usual site of Lhoe pasaditos. o found
Laat thoe nodules vere causcl as a roselt of Whe frrlzatlon
cz atvachimeat of Lhe nale womrs, goeviag a8 an aneor Jop

the fomalo worma, Ho deoscribed thce notelos oo Iy hold In



oharaceor, Discolution of tho trachoal cartilags, infiiiros
tion of inflamatory colls around the cons of acewosls
purrounllv tho paracite, prolifczolicon of Librous tisoue
anl deaquanatlion of the oplthclial lining wora so Of the

hloto=cotholozicel findinge notad by Lho author.

Claphan {193%a) , doronoiraeod that the lagvae of
Se Lfoohen verce recponcilic for the eyrlcal lobor rncunondc
in youny chichen. ¥e doscriped the affoctod lung tissuc oo
consolidated, oadenatoun and cohymotic vith the rosnicctonsy
paogsacos £1L1c0 wvitn on osmadote eonsioking ol crythiooytas,
lounooytas, cove gpithelial colls and fiogin. o reforred
Lo thio condition, 20 *Synoa mo poouponia’ od otatoe that
the rortallty among birdo cuffcring fom syngendasio cauld

also be dao o the pulnoary mlyration of oo difiorant sta oo

emas and Blanek (1965) , cugmestod that the proseaue
of tne voms in Lhe lungs cauwsze? haoorrhage, bronahe niwcwronia
and hyporolosia of Lho pulronary lynohatic tisgua. 3o Lho
trochoa, tho wooms caused o eotosrhal, hoonorshaoic trachodtis
Tesulbting An a histicooytico geonulome with nocrosis and £Abrooss

arcunyl whe polot of attaghment 62 L0 VoI 0.

hooor 1ing 8o Suilfor ond lergick {1934), €he luao of
moot. of who affocte” Dirds corrded unounenic changes Tron
G o 14 days poote-infectlon. hy dorgal olde of the lungs

had dark beoun hecmorzhaglic arces whilch Jduring Whe lotor



stoges begame elouwdy white. Tho mole worms penctrated the
trachosol cartilage ond were roridally crbedded in the nodulos
on tho wall of tho trachicn., Sndgk and Doy-ilnzre (1971)
proved thot the parasite eausod intorotivial euphysoms, pHCU-
monds and then hyroehromle ansemia during tholr migratien.

The aarly pulrmonary lecions ohosrvod wore an inoronso
in Uw surher of lyephooytes hetueon tho interlobular connec-
tive tiscun of the varebronohl, cuffing of the inrgor vessels
by lyrphooytas, dicappearance of the normal stimcture of the
lung eapillazico and consolidation of the Lronchieles, infil-
teotdon of tho lumins proprde of the socondary and primory
broachi, lysis of the trochoal cortilage ond perforation of
the erachesi rvings by the attachront of tho heads of the male
worms (Fernando gk ale.. 1971},

Valenza €2978) dotogtad nodular lesions ond woems in
the trachea of gertain birds which wors showing respiratory

SYMtoMSe
Traatnent

ledication trigls against the parssite Svagemus traches,
have boon conduckead by many solontista uvith dlffevent tynes
of drugc. Restareh 15 - otill golng on to evoiva the most
effeotive treatment reasura against syvagamisols,
Hebondnznia. I

According to Varga (1973) a ginglo oral doso of 100 ng
er ky body welght of mebendarolo vas almost 100 per oot
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effactive againost both ricratory larvas and odult -~eracites
1a the trashao of tho osperirentally dnfocteld chickeno. Thoe
crrmloion of vormg ptarted from the third doy altor meCicds
tlon. Thiompont ot als (1973) administcred thoe dray, &0
turkoyo ot the rate of 0.0135 por cent in Lood foz threo
dayo, rocuiting 4n the ramwval of oll migraling Irputuros
and sdelt parasites from tho host. Ho gave redicated ash

to the infoetod birmds for 14 dovs as prorhylasds, whilch olso

produce’ sigeificant megulco. Johricho g obs (10733 ohraed
that 900 uvon of ~eboendarcle in food given Lo Lhroo dosc
Sollovwed by 125 opa for 15 to 21 doys in vopln mhoeatties
eliminated tle infooclion and imsmovedd tho coreior 7 Jho
convaloccent arouns, Thoy reeseded ae nindrance to the lers
tdllty or Lrooding abdlitry of those birdo. Mittoepak and
vacdl {19757 controlled tnc inmfoctions of 3. frechaa in 10 o
12 weok old pheasants by glving whandazolae ct 120 1] pog

kg of body woidlt, In f£204 Sor threo days. This moddoction
waich was co tiuacd £or 13 daveo olindndicd all the vons faon
whe tragchoa wAthdn ‘dve deys altor vrepbmeat. flatural coses
of synradamlacic in farm brod Pesams in 34l orle were wrooted

wiing 10 ~or cunt orarul ol o7 roondanole at T oT LG Lo

nhrec Jdeys dn oo 19837
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Zhiaboadagola.

Lodbovits (31902) reportod mario ]l aoin in ucight ol 443
pheasants givon .00 por cant thiabonidacole In foed, 7oconde-

ing to lloston=Tnith gt al. (1963}, single dosos of D3 (o

p=o



1.5 g por kg body weicht of thiabomdnzole reroved the fourth
atage and ifmmatura worns in the lungs and adult wozmp in the
trachoge &2 showod that the drug ok a conecentration of

0.1 per cont in tho diet wes alse offective, Huzeby and
Geveoy (1963) werc not able 2o produce pooitive reculto with
shdabondozole. In tho tregptnont trial carried on by toGregor
{1363}, ho ogtablichcd thet thiasbondaszole glven at the rate
of 2 g por gollon of drinking wator Zor four days ond at the
rate of 3 g por gollon for 14 dayo was ineffoctive, but the
sano when given at 0.03 per cent: in foed for 10 to 16 days
produced parasitoe-fres phepcsents within fouy doys. Fordell
(1954) treated a pot-raven infected ulth 3, troches with 1 g
of thighondazelo £or 10 dayg. A dotalled trlal wao dono by
wahe {1284) in surkoys with the druge (1@ gave 0.1 por cont
of the drag in the mash €0 one group of bixda on tho oarwe
day in vhich thoy wvere infected ond to tho othepr groups on
the 2nd, 3rd, 6th, 9th, 12th and 15th day post-infechion.
Unoddcated contrel birds woroe sointninod in all those tosks,
An overall efficocy of 98.17 por ceat for thiabendazolo
agalnst S. traches, wao demonstreted oftoy necropoy and
recovery of worms. The save authoxr in 1967, trestel phaae
sants with thizbepdazole in mash gnd obtained 2 high percon-
tage of efficacy. Vehr snd Hwang (1987), found that this |
druy was effective vhen it was adwinlstered on day 1 or on
day 30 posteinfoction. Adnindstezing 5 md of 5.00 por cont
thiabendazole suspension orelly and 0.0% vor ceat in Jood to



fons-uacl: ok infected chicken, Grofnor (1987} £:ilel Lo
reduce thn dnfection. ard gh pk. (1960)studled the Qli-
cocy of thiohendascla ot differeat deses in pheagantso.
Booos of 305, 0.025, U.0uUD and 0.0005% ror cont uere al'cd
o fecl, IL vas conoligied that the drug ot 0.05 poo cent
would supprose the o laying earaclty of Mo foarnle soras
gitca, Deatn of a feu Lipds ocogurred Cug Lo occlusios of
tho trochea by the parasicos. Dlenchaxd ond Gte Jag @00
{1979} sucersofully troated 3020 pheassnts with 1 oop cong
shiabendacole in feod. TPabigl and wlllong (1979) roported
an cubbroak of syadcmiasis in 240 cuinco~fouldo in ligoria
and ascribed it 4o inorcasod carthvorn actlvity aftor hoovy
rainfallc. The gore avthors oyuld@ roducce the Infection uadng

0.1 par cent thishbondonole in feel for five consooutive Aayo.

aibondasole.

The efficagy of albondorole atininst nonotodng, trorato’ics

and costoder hog baon widely studied by saversl sclontisto.

3

o fa¥r noge ap ars o have studied its officacy agalast

8. trachoa. Dut the drug is hnoun to b vory 2£focctive agaiot

lungruorms of cotilo, shoop and (oats and dogs and lung JRQ0o

-

of doas and cako.

Thaodoridon gh ate (1976} recomonicd a doso 2ato oF
10 g poo T boly walght of the druy Jor tho corpleta sorovel

of Piotyvocoulus filarin 1in shoon.

In 1978, Dong and Trncos obtalacd on offlcacy of



V6.4 or conk in Qalves exwerimentally Inlostod uvieh 4,007
ahird seayy infcosive lazvac of D. yduioarus and Cheg trooke’
uvith 7.5 ng wer g bodr velse of alhondasole saste~formulo-
ticn orelly. Douncy (1973) aemncludod that 7.5 o gos k) body
walynt of alxondazolo vas effectiva ajalnot 0gtertacia oo
and Rdotyocealus sse ia unturally iAnfectold colvon. Groy i
ok gk. {1978) Counl out chot lunguworn Dilavoicgs hirthl in
dors could wo killed lw an oxal dosing of 25 Lo 0 g por Wy
Lody wedgat of altoadozcle ¢iven tuwice dally for Live doys.
Taxld gg zt. (1970) vag able to elindnate the cyo.s of
Pozacenirms op. 4n the laags of dogs 30 daye afzcr eroat.pub
wieh albendazola at tho rato of 30 ry oz kg wody weloids
Paraqondrus “elilootid ove veroe not to b2 scea iAn the faocoo

23 days later.

Schalimuyk gb ale (1979) ototed thot allendsaclo ot
2«5 Mg ror g borly wolcht was 99 per ecat olfcetive ogelnst
adult stagos of DRicbyoonulins ap. and ot 3.0 ryy por y,09.3

ncr cont effegtive coainot dts drmpture sbayca in 902300,

Cordero=del-Carpillo gt al. {1900} xoportod shos
slbendasole at § mg por %y bDody wolght roeducod e nwabor of
protostrongylid parasitos dn Lhe lungs by 09 por cont aftor
35 to 49 fays and considorebly reduced the ongg outrat Lo tho

foceoo after 20 Soso in choop.

Hooking ¢t al. (17901 studicd the olinical offcetivencos

el aibondacole at 90 ng por kG hody welght alzingt pal o



-y

voragonimiasie in cats. Tho ova disappeared fron the faeges
in 11 £o 20 days ofter the treatmont.

In 1982, BExd & Coorgl rocommended a doge of 35 ng
per kg body welght twige dolly for £ive doys for punples
sufforing Srom [ilersides hirkhi infections. Pomaniuk: and
Lipinski (1982) reported that albendanole ot S g per kg hody
velght wao effoctive againot D. £1inxia in cattle by 22 to
100 per onnt afeer 30 Lo 60 days of troatment.

Foreyt g ate (1983} incorporated the drug in foed
pellets gt tha concentration Of 0.029 per comt (4 wg por K3
body welgne daily) for four consecutivo days to gheop. Cone
olderable reduction was obtadned in the nunber of protostron-
agylus larvae im the dung ond $0 two ronehs atter the redlca~
tion. Reltsma (1983) trestod four ponies which had coughing
oymotons due to Dickvoceulus avnfieldd iafoction with 20 mg
per kay body welght of slbondanole tulee dally for £ive days,
one of these ponies hed nob responded to cambondasolo treat-
monks  Satisfastory results were ohboined after slbandazolo

treatmant.

Ramaniul: {1924} roported thak Valbazen (albendazeole)
given as o 5 my per kg body welght ovally to chelp effoe-
tively reduced Monisszia, cogoidia, intostinel and pulronary
nenatedes within 60 o 120 doys after the adainistration of
£ho drug.

Dorehics gt ak. (1988) supplomonted 0.16 g of albendazole
in 20 kg foed blocks o bo fod to shedp. The animals consumed



42 to 46 o of block daliy, aquivalont to 0.66 o 0.73 ng of
albondagole per kg body welght over 10 to 15 daym. Thoy qone
elnded that this medicetion supproosed protostrongyiug
infection for two months. Helle {(1996) reported that dailly
adminictrotion of abendazole for two wecks at ¢he rato of

1 g por kg vas offective against imolloriwe capiliaric in

goetce

Albendazole has also besn uoed in fowis. Han gk ale
{1932) reporsed that a dose of 5 £0 30 my por i1y Hody wolght
in fecd was 100 per cont effecktive against tho (astrointestinal
parasites of poultry. Henuwel and Gale (1933) veve able to
oliminate Oxyapirura ngnsont, Ratllictina, Ascaridia and
Hotorakis only by incroasing tho Jdose of albendazole unto

45 mg poe Ko
Ivers e

Avorrectins are a nov €amdly of antlparasitic druns
produced as a fermontation metabolite of the recantly dlig-
covored actincryeste, Stromtorwees avermitilds, Chis dreug
io a chordonliy roditied dorivative ‘mown as 22,23-dihvdro
avermoctin Dy and hae heen found to be very officacious In
treating gastro-inteseinal and pulmonary nceratodes and

aotoparegitos.

In 1960, Armour gf al. carriod trials on 24 cross<hred
calves and found out thoat lverneotin was 100 per cont ofled.

sive against gastroe-intestinsl nonatodas ot tho dsae rate of



100 micrograms por ko body weight orally and 200 micrograms
por kg bhody waight subcutanoousiye.

Cgerton gt als (1081) ovaluetced the efficscy of dver-
moctin in cattle againet gostro-intostinal and lung worns.
Thoy found out that thore vas g 95 to 99 por cent efflcacy
both by oral and parentersl routon at the rate of G.1 bo
Ge2 Xy pOT kg body welght.,. Lyons of al. (1081} injooted o
single doze 0F 200 wmicrourams par luy lverractlin subsutanotusly
to 12 dadry oolvos, 2t postenord:l, soven doys latts o of

£he lubg wormns wvorae reeovered fronm heoe troatad onlvoes,

according to Leandng {1984), ivexmoctin givon suboutg-
neously was very offective ageinst adult and dmature gastro-
intestingd peratedes ong W00 por cent offective against
De viviparus at 200 mlerograns por ko body welght. 2t also

somoved Lico and mites ulthin oo weoks cftor the troaronk.

Armour ot ak. {19683) stuiled aboul ¢ho (ereistont and
stronger activity of ivormootin agalnst lung wvorms than
against the stomech worms. The drtug wes administered at
200 mdcrograns per Iy body weliht suboutenecusly. Tho authors
astabtdished that 30 lung verms wers e oot soncitive,
followad by Ootortacia gstertaci and thon Cogneria ganashora
to tvexmentin, Duvinger gb gl. {(1988) suctossfully trocted a

dog sufferdng from nasal capillariasis with ivemmetin ot the
dose rate of 0.2 ng per kg body welcht. OGzogory gk ak. (1965)

avaluated the efficacy of tho drug alony with forbendarolo



againct Y. gondilaris in cootas. Uenlzndouolo at 30 ng ~oR
o body woight and fverrmeohln at 0.2 mg por kg body ueldght

orally praduced o zoduction of D7 por cont ond 303 poX cand

3

copcatively of the worms Lyoas g gle (1905} guceonded &n
clirdnating Detvocanlus  ayn ieidi ond Zzichostronoylug
aud in oguines by adminievordns iverncctin at 2.0 miorogro
por ug body wodgns intraruscularly and orollye Toaylor ok ok.
{1985 eane out with ¢ho resale trat dvermectin coull ouporoac
the develoront of Ogtortocia ope for 105 dops and that of

Bictyvosaulug vivioorus for 119 dayo. IL caused o relactict

of 73.7 _or gont in Lhe Jormor gase and 97.4 cor cont 1i zho
Lattor canc. ‘Theoo rosulbts choucd that o Lo yeors of oo
tinuous mprredgion with Avormectin would haly o reraJo
tung vorm infceosdons Lrom [iclds., Uocoott gt al, {(1005)

cstabliohad tnot lvervestin injectavle at 230 rdevogeons ol

x

g ond dvormectin paste at .2 g por &g Loty weight was
100 por cont offoctivo agalnst the covathostosrs in cguines.
The production of ova wes suppregsced Ty Lhe drag for otlenct

alant. eekn.

In 1996, Norgoboode and Uondrits stuwiicd tho ropideal
effoct of the drug cgainst oxporinentual roe=infectloa with
naatodas dn aolyven.  2ased on poshenortor worm counts, ho
conglivded that Lhe eflicacy oi ivermoctln aftor the sedrasy

infoetion was 99.7 por cint agalnot Oogorboria ooe Wl 1%.1

wer ceat agalnst Ceovgrla 9pe mnd 107 por sont arplnat

Bictvooaulus ope  The gooldual offoot roralan? {o0r 09 JeOi.
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Mouse ek gle (1006) used iver-octin against cocariddasis in
chickon at 100, 200 and 400 rdeorecrans por kg body wed ht oo
a oinle doso. o found out ool btne drug vac ineffoctive
agatast the larval sta oo in tho tlasucs and effective a ainct
mature vorrs (05«100 por centl. Vouplord gt ai. (1936)
recoronded Avermcctin att £he dose rase of 200 nderonrars
~or g body veloit agodast imcature 1, yivinozus in catvle oo
ho Joand it rore cffcctive than lovanisole glven ot 30 vy
par ris  Santiaco of ple (1906} Zounrd cut that both oral and
injockable fomwicticn of ivermcctin gt 200 rlozogr.ms ror g
ody vetght vero 100 por cent offectivo agoinst the

oazdinidozole reoslotant Hagnong’ e conborius In cooLise

Taylor gt al. (19067 copered voacoination with treat-ent
against Dictvocauldoois in aattle and celacluded thoat dvorroctin
iz injocte? thricoe svboubtancously oducod conce nor fuad

recovary from lung worme and was far suporior thon voccinatlou.

DLfcon of drradiation on thoe dovolaxens
of dynaomas troohea

Thivhobalova {1956) meworted that a rartial irvunity
dovclopod in chictgo following ropootod infootlions ulth

Syncorms trochea, indiecatad by the xallor simge and ieozor

nbor 0f uorng develoning out, of wre subscoquent infocticn
and aleo Ly tho pasedng oat of AMnabure vornd.
Varga {1964) studied the warasitic dovelopront of

8. groachea larvac irradinte? at dilforont decon roning foan

(%}

zo 8 kR ard Eound that vhon the doco of lrradiation was Lot



thcy developad co £he adult stace mb proucod oaly vory
fonr forelle gonc. Uhen the doce of irradlation uas hicn,
thoy aciibor produced egrys mor cosulatudst aolle Oecording
to i a dono of 4 we 5 BN was the suitable lavel of irwios

Giotion for Lyunloption purpnoeoSe

[}

varon {1963%) ot a rotuction of 72 Go 30D [or ooat
vorrg doveloplng in chichs, drmunlioed with lazvae drxroclicted
at 5 M and thon chalionged uvith noneirradictel lozvae, i COte
paricon with thooo mooovered £ron controlo. Varga (19700
roportee that chichs gould e offsctivoly drcaidioed unen sy

WOEC VOEY TOung, oroforablv 1 to & days cld.

rocording o 2doglor (1966) 20 R of 'rayo wao acedod
o prodeco the ~oost effcckivo ohollonge ia childon. Cloglor
gt ale in 1973/74 conelwicd thot double vaccinolion vas rore
effoctive timn cingle vaccinotion. In foar of hls Cmorincats,
single doses vore givon orally by tube ond In o Tlizh, o
dosas, 12 doys apart vore civan ln Zoed to oke ixds.  Thov
vere cuaallensed 10 to 13 dars lotor. The rosults mrovel that
doublo vaceination ves ¢7 por cent ofigctive znd ainlo

vacoination vag enly 70 por cent offective,
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MATIRIALS AID METHODS

Collaation of data on She pravalonce of
Syngamun traokes in chicken

Data on the prevalence of Syngamus trachos In chickon
of differcont breeds and age-groups wore collectod from the
Birds hrought to various Veterinary NHosplt:lso in Srichur
and Exrnakulom for treatrant and vacelnation. Such data wore
also collected from hirds hwonoht For slaughesr to the
olaughtor house at Xaloor and £rom hirds purchassd locally
from the owners. The study extended over & period of 12
months from October, 19085 €0 Septambor, 1988 during when
1351 birda were exzapined. Dotalls such as breed, ogo ond
locolity from where the binds had boon boought uore noted
vherover posoibla. Seasonal cccurranca and the Antdmoity
of the infoction were alse notod.

Examination of infected hizds

Infocted birds broudht to hospitals wers oxanined with
cora and attontion for tho preseace off wornm infection ond
to obzerve the syrpbonz. Tho infoction was ddacniosgd edthor
by finding the worms on direct examinatien of the trachea or
by £indlng tho ova on miqroscopical cxamdnation of the
droppdngs and £rom the symptons manifested by the birdo.
Birds showing reopiratory distrese and tho charocteristic
symptons of gope vered pichked up €rem tho flock for closer
oxamination of the trachsa, The bird was leld Ffirmly in one



hand ond thoe hoak was oponed wide writh tuo fingors. The
heod wos baid up, Xeoping the nock axgoadad and sho noulh

vas dlrocted against sunlicht.

The dreppings of the irdo woro axendnel for ovo of

Setrachea by comtrifugal codinantation retholds
Gollcation of uorms

Infeotod birds vore allowed to dio naturally o dooe
troyed Dy sovering the jugulae voin. Tha troclea weo
diococted out ond {cised taking core not Lo donage tho
uvorng. MStor cmposing the tracaca, the Lhoad of the mule
wuorm gnchored Lo the wall of the tracaca 00 gontly o=
lodoed. T voms vere bronsfogred by mcans of o Llrge brash

0 a Pebri-Ugh contoining nosaal oolling.

Harvostdng of oo Tor noiung cultures

Ova vorn otalnnd drom the atend of (oovid Zoudies
aftor Alsocation of L vorm on o ¢1laos olide under a biao-
cular dlssogtion nicroscoszc. Thu ova zoleasad varo vhen

vashod into Potrde-dighos ovolding dobris ond bhicod,

Padntononeg of ogny culbuares

[

FLILCDGA aouarivr vakaor or il waler wao used ag tho

o~

me.dun Lo gy culbeXes. 2039 harvestod frop oravid fenalos
Lere traidaezcd Anto o w3y olzed Petrd-dich (ililod to
one=lourth of 1to capeciny vith {dltoxe ] uaker. The containez

was When aovesed loy o lurger Potrledich, Iwopdng farortod



ovor it. The cultures vere cleancd rogralarly lw caroiully
pipotiding cut the cupernatant £luid and alding Zxoch moda.
Aceotion of the culdures was dose by parpdng alr into the
cultures welina o pisetto, Culturos uore raintsined ot soon

LoporaltitCe
Study ©f cultures

Culiunos vers arardned under o bnocular dlscoction
microscope onca dally in tho rognding hours Zor she Zirst Cive
doys and snon dn th? rorndng and evondng hourc until tho Lizot
larva hotohcd oute The hatching tino uos notode Tho Lazva
vas pipotsed out and oxenined unCor a Right rderososse v

otudy ito charaotars,

Sueerimcotal Arfootion

Day-old dhite Lochorn chic™s obtolnod from ehd Univor-
sity roultry Tarm, Moomuthy constitutod Lo aperirantal
birdo for infoction oxporirents, honaver clhiulchs tore aot
ovailable in Lhe farmo, doyeocld Saneat Droiloy chigho par-
chaceld Zzoem Y. Tons latchories, Vellanithora were rmado oo
ofs Bay=0id dool chichks purchasod loeally woro also used,

A tobal of 102 himls uerc usod fow tho cotdre infootion

Crparineniio.

These chdais woro housed in weodcn boxos providol Jith
noescssary idcht and Llttor Lo e Sizot Luo .woolhio. Lotoer
they uvere trancforred to aporiseatol coges speaially Jobwle

cated Jor tho parposc. The chichs vere 28 4dn the oolundng



with chiclk starter mach am%l zatz,@‘;' with 'gémx«‘ magh. Cloan
water was provided gd libitwm, ’
cliltm:ea of 12 o 30 dayé: 014 were found to ko infoctive.
By repeated experiments using differont doses of egos of
Laxvae ranging from 300 €O | 10,000, 3000 eggs or larvee was
found to be tho optimum d6cse reguirad o sot up infoction
‘m chicks vithous ecousing early movtalitys On tho day of
infoction, all tha viable culturos were podled togethor and
tha volume of the pooled CULLUXC was measured in a messuring
_ é:?ylmém:. To determine the totel mambe‘er ‘off Infestive ova or
lagvae present in the pooled muterials G.1 o of tho matarial
was plpetted out after thorough agitstion and the nuwber of

the infective ova or lorvae pragent in that gliq _
counted under o microscopes Thie procoss vas replatod thrico.
From £hose counks s the average was talkon and then thae total
aumbor of ova or larvas in tho pooled pample -wa&ﬁmlm&zmeé;
Then the volume of the motezial requircd to contaln 3000 ova
or larvse was dotermined and the sase was plpettod out aftor
proper agitation inte soparato tostetubos. The tubies were
eontrifuged at 1000 rpm £oF onc minutc, The oupernatant £luid
was decanted loaving behind ohly & small quantity of tho fluid
and the dediment ot the bottom. The eneire f£ludd with the
sedimeat was then adndaistersd to osch chick dlroetly into
the crep by means of a fine and long pipette. To ensure that
all tho ova or larvoe had been adminiotored, the tost-tubo
vzaa-rmseflvwith a gmall quentity Of water; vhich was cleo
adndndoterods |



Sendy of worms

Tho bixde given experimcntal infection were sacgificed
ok vegular weokly intervels to study tho ghage Lo stage
davalopmont of the pavacite, The antire viscera was thow
roughly examined for any worm or losion giving wmore attention
to the lungs, bronohi and trachoa, Theso tloswues uwere placod
in warm normol saline. The lung tissus was beaged with a
oounted needle while thoe bronchi and crachoa wora oub onen
vith small £ino scigsors. Vomse, both mature and frmaturae,
if prosont, wore pioked up and transforred into g Potriwdish
containing normal sallne, to remove the mucus and dabrin,
They were subjacted do micrescopieal examinatlon for a
detatled study. The lmmbuare wormo woro studied elrher live
after mounting in nomal salino colution or, after hilling
and cleaving in lacstophenol. 7Ths hature worms vore studled
after maling cither temporaxy mounts in carbolie neld or
permanant mounts in Canada balsam.

t!easmnta.

The oggs, larvao and adult wooms wore measurcd wsing a
calibrated mioroscopas. In all cages, nob less thon 25 spood-
zong were ressured and the rmoen was caleulated.

Drawincs.
31} Alagrans ware drawn using a Comera lusida.

Bhotomicrocraphs,
Pnotomdercaraphs of frosh larvace and worms were ok



Prosarvation.

-~

Por furthor studies, the larvao obbodnod woro pEuscrve!
ia 2 por oont warm formalin end the odult vowas dn 10 por cond
formaline

patermination of propotent period

The propatent period of tho parasito wvas detorminsd by
coaducting faccal cxaningtion dailly from tha 14th day of
Infection till tho firet egys were seon in tho facces.

study of clinical signg and pathogenesis

Clinical signs wers stulicd by closely oboervinsg tho
oymptons exhibited by the birds vhich womg sulfordng Sram

the infection.

The gress pathology of the affectad trachos and lungs
was recorded during the postemorten examination, Zlasguas
carrying suitasble lesions wers cut and washed in tap water.
Same of them wore £ixed 4n 10 per cent formalin for a docpor
exanination. They were procassed in the ususl nanner and
gections ranging from five to sight microns were proparads
The sections wore stalned with Haematowylin ond Cosin and
examinad o £ind out tha varicus pathological changes.

negsanoment of tho efficecy of antholmintics

Tha comparative officacy of three onthelminties vic.,
mehendazole, thickendanole ond albandamela glven at tho rate
of 40 rg por RO bedy welght. 500 mg por Rg body weight ond



15 mg por kg body waight reopectivoly agsinst synganlasis
in chicken was asgossod in the following way.

Forty birds experimontally infectod with J. trashes
formed the experimontal birds for the trial, Those birds
were divided into four groups of ten cach, cut of uhich throe
groups wors medicated with anthelmintios and thoy formod the
medicsted test groups while the ramaining one group forred
the nonemadicated positive control group. Tho Intonsity of
infection was determined by taking faeoal ogy eounto. Tho
arrangenent of groups was cerriod ocut in such & way that the
average ogg por gram of all groups was almoot identiesl, The
anthelmintics wore adninistored ¢o oach bicd individunlly por
oo by means of o long and £ine pinckte, ofter dlluking with
water in appropriste doscs computad on the basis of hody
welcht of each bhird. The test groups and control (roup wera
maintained separstoly under identicnl conditlons, The offi-
pacy of the drug vas sssessod hased on the following thyee

parastors.

Bog per gren gounts.

The individual faccal egy countn of all the drds were
dotoxmdned for €ivo days before and £iva dayo aftor wedica-
tion. Thon the group averasgs vag calculokads The roduction
in the eggy counts in tho test groups was arrivod at by sulbe
stracting the mean postemedication count of the group from
tha mean pre--wdication count of tho samo group, Then the

raduction percentage was workad out. Thoe valus #hus obtalned



was compared with that obtained for tho control group and
thuc the comparative efficacy of each anthelmintic was
dotormined,

Uorm countl.

Saven days after medication all the birds in tho kost
groups and conkrol group wers sperificed and a2 thorsugh post-
morten recovery of worms was carried out. Dy oubstracting
the average nunber of worng prosent in a tost group from thab
of the control groun, the nuober of uverns oliminatad by modi-
cation from that groun was determined. The porcentage of
alimdination was calculated and that represented tho peroon-
tace of aefficacy of the anthelnintic.

Hodght goin.

The ngan weight gadn of a tese group for tho poriad of
experinent was calewlated by reducing the mean pre-rodication
walght of the group frem the mean post-modication welght of
the same groupe. Thic ficures wag then compared vith the
simdlarly calculated mean wadght gain of tha control group.
Thus the influcnce of the drmyg on the body weight galn of

the chieko was assessed.

Dyperirental trials with the drug, Iverroctin wero cone
ducted in another flochk of chiciis eoneisting of 12 birds,

Itn officacy vao also agsassed on the above Linos.

Effact of irvradiation on tho dovelopment
of 8. trachea

Day=-0ld “ihite leghorn chichka, 24 Ain nuwder wore node use



of as exporimontal birds for this study. The oxporiment wag
conductod twice. During each timo, tho birds werc dlivided
into a test group and a gontrol group, each hoving eguol
mumber of chicks, The chicks in the test group werc adndni-
stered 3000 infoctive ova or larves irradistod ob 5 MR dn o
gobalt chamber while thoso in tho contyol group were glven
the same does of non-irradiated material. Doth groups ware
aalntoined under fdontical gonditiong. henaver thero uors
cosualties, postemortom was gonducted and a thorough soarch
wag mada for the dovelopmentsl otagss of tho worn. AStor
completion of tho prepatant pericd of tiv worm, all the
hirds wore cacrificed and a detalled search for zha worme
vas dona. Fron the results obtainod, the effect of irradia~
tion was detormincd.



)@’M!fﬁ




Pravalencae of Syndamms grbochoa in chicken

The prevalence of Synganus traches had a direct bearing
on the season, agée of the bird and the typoe of monaganent
under which they were roared.

Seagon: Thare are tuc seasons in Korala = summar or
dry season from December ¢o Ilay and rainy sesson from Juna
o Novenber, During swwer the atmespharic temperature may
go upto 36°C 4n certain Alstricts of the Stato. The avorago
annual rainfall £rom the South-wast and lorth-east monsoons
has been recorded tq be 150«170 cme Out of 1351 chickens
examined, over a period of 12 months from October 1985 to
September 1986, £or the preasonce of S. Lraches infection, 73
bizrde were found to be positive with an sverage of S.4 por
gont. Regarding tho soascenewor incidonce, 1t was loss in
aurmer {0 to 4 per gent) and morc in painy season (2 o 14,7

per cent) (Table 1).

Aget Tho infection was fowd to bo more prevalent areng
young birds of 1 %o 2 months of age, thols percontage bolng
7671 (Table 2).

Managemsnt: The infaction was dhaorvad to be more among
birds wyier bachk-yard oystom of manapement than those under
dacp littar gystom Of manpgomente 3 porcontagt OF 0459
(Table 3) of the infectad birds vore roared wior &ho boolke

vard cystem.
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Table 1, NMontheuar cocourronco of S. trachea infoctlon in

chicken
Month Humber of HNumbor of umber of Dorecentage
* birds hirds worms o
oxamined infected chtained infection
£xrom eha
trachen
{paira)
1938 Octoner 8 2 3 cach 2.5
Novembar 50 1 10 2
Dagember 50 2 2 ard 4 4
19686 Janmarxy 50 2 4 and 36 4
February 50 3] 0 o
Mareh 250 & 2=3 24
Aprdil 105 2 3 and 7 1.9
May 7 3 2ad 4
June 200 4 26 2
July i3 20 2~94 14,7
Aucrast 205 18 2=58 8,70
Sopterber 00 13 2=26 13
Total 1351 73 204 )




Table 2. Percoentage of infected bivds bolow ie2 montho

of age
thabber of Manbor of infected Daxcontacn
birds found drde belou le2 months
infegtad of ags
73 56 76,71

Table 3. Percontage of Infected hirds reared under tho
backesyard and deop litter oystem of rearing

Dacheyarad Desp litter Total

aystom systenm
Ihunher of
bizris 940 413 1,351
examinsd
Ihraber of
birds found 62 11 73
infected

Parcentage 659 2467 5.4




Sita of attachiont of voms

The birds when oxamined for the prosonce of worms,
tho latter wore found attachod to anywhoere in tha trachea.
Some were scen ot tho antorior part whille najorisy of tha

worne were found deap inside the trachca.
esaription @f cggs

The eggs were zound o oval, thineghollsd, medium~-glzod
with segmenting embryo, operculate at both poles, one of the
opercula velng indistinct. They measufed 2,070 m £0 0084 m
with an average of 0.077 rm in length and G.042 o £0 0.046
with an average of 0.044 mm in breadth (Plote I, Figs. 1 and 2
and Plate I, Figs 1le |

Doveloprent of egos

Cultures ulth matura egus kept in squarium wator abt room
temperaturc (27 to 2Z8°C) alone develcopods Immaturs ogoo,
madium other than the agquasrium water and high temperatures,
did not glve good cultures. Culturas hopt in cortoin montho
vize, larch, April and May showed dlsintogration and dcgeqera—
tion of oggs. HNommally the cggn undorags a series of chouges

during culturing. These changes are notod in Table 4.

The doveloping ova neasured G.070 to 0.083 [ with an
avorage of 0,077 mu in longth and 0,028 to G,056 r with an
averags of 0.042 mm 4in bresdeh (Ploto Z, Fic.d ard Dlate II,
Fige.2). The ova uith well develoned larvas instids, also

rvasured aindlarly (Plate I, Tiged and Plate IZ, Fig.3).



Table 4, Cuitural changos of ava of S. traghea

Day Changes taking place

] o changa

Erbryonic segnentations
bocame digtinot

2 Segmentation gradually
disappaared ard g dork cinge
appeaved

23 Embryonic cells orgenised to

forn 8 hazy larvae. » dlffuso
dark matorisl was alse

present

futs Larva bogase rore and mora
digtinct

7 Larva was £ully formed and

stearted hatching




Tho ava in cultures kept ot room kemperaturc in the
present laboratory conditions started hatching from tha
peventh doy onwarda. Ewseptionally eertaln cuituvres showef‘a
hatcldng even on the third day, Hatching of the ova took
place by gradual dissolution of the cap abt ono of tha poles
and the larvae emerged out uith its tall firet (Plaka IIX,
Filge 1),

Tha nowly hatched out larvas woroe onshcothed, the
aheath being cloar at the tail ond. 3Some of thm tould be
secn lying simply colled while some wvould be rmawing slucglshly
at the botion of the Fetriedishes, The dead cnog £loated on
top of the redivw. Tho larvae uore found to romain wiablo

as long as one ronth fron tho day of setiing up cultures.

Exparinental indection

To find ocut a sotisfactory dose of infoctive matorial
to set up infaction vithout causing early death of the chicis,
the latter wero addnistored with difforont duzes of indoctive
materdal ctarting from 300 to 10,000 infective ova or l.amlrae.
A dose of 3,000 ova or larvac was found to bo satisfactory.
Highor doses cauvecd wwrtality in chiclis one woal altor
infaction., Leboured breathing, offefecd, isolation, prostrae
tion with one leg cxtended were somc of the clinicol :m:)il-

fostations obsorved befors doath. |

Tha aumber of larvae cstablished after the ewporimontal
infostion was more or lass directly proportional to the Jdosce
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of tho infective raterlal. When the doge of tho infoctive
material was 10,000 the number of larvee obtodued from the
lungo and tzachea vas 100 to 300, Tor a doso of 0,000 Lt
was 100 Lo 200, for 3,000 it was 7 o 120 and £or 3,900 it

was 0 to 40.

t1ith o standard dose of 3,000 ova or lsrvae, it wvao
posoible to sacrifice the chicks at weckly intervals ¢
study the dovelopnental stages. The develarmont was not
uniforn for all tho larvao. Some of thom dovelored fpast
while somc were very slow to develop. ionge dilfforont deve-
lopental stoges of the laxvas woro zecoversd from the samnw
situatlons at the same tiac. 7o cito an exonple, o the sixzth
day of infaction, third stage, fourth stage, £lith stoco and
voung copulating forms wore noticed simultaneoucly in tho ‘

lungn. Tor nore detalls, rofer table S.

Dosordption of laxvae aud adults

Third stage larva (Plate IV, Digs.l and 2 and Plato ¥V, Iig.ll.

The third stage larves ware eel-lile srganisme,
ongheathed, the sheath boing distinet ot thw toil end and‘
vednkled ot cortoln othor polnts. Thoy romained at the bhottom
of tha Potriedish and moved very siuggishlye

|
Tho larva had an avorsge length of 435,75 microng ool an
averago uvidth of 17.5 microns, Uuccal cppsule wag small and
Indistinet with on avarage depth and widsh of 5.25 nierons.

Phorynx was also indistinct and 16.5 nierons longs Ocsoshacqus



Table S. Various developmontal stagos of 3. Lrachea
obtatned fron lunge and trachen on diffeorent
days of infoction

b

tages of developeont of larvae

obtainad
Day
ngs Traotea

1 11 1531

2 Thiecd stage u

3 Third staoe o

3 Third stage “

-] Third stege and L
moulting forns

&3 Third and fourth stages w
and moulting forms

7 Third, fourth and @
£1£¢h staces and youny
worms in copulation

a Fourth and £ifth stages  Irmsture worms
and youny copulating ay gingle and
forms in pairs

9 Juveniles as single a
and in pairs

13«15 Juvenilen {few) Juvendlos in

copulo enly




was tudbular and had an average length of 108.5 microns oarcy-
ing a smoll alight buld postoriorly. Ik meamurad noarly
one-fourth of tho total length of the body, The brain wvas
well demarcated, encircling the oesophagus at an average
distance of 64,75 mdoreons £ram the anterior ond, The genital
prirordius appeared spindle or lons shapad with tuo or three
©ells at on average distance of 175.0 nicrons from tho
anterior cnd (Flate IV, Fig,3 and Plato ¥V, Pig. 3. The
intestine seasuring an average length of 203.5 rdorons vas
£illed swigh blood and refrectile ylopulen, Wwetal tubo,
being 33,5 rdcrona long ended in the anal oponing. Jall h‘aﬂ
an average length of 31.5 microns ond ids edp was Hodnted in

fanales and blunt in males «(Table 6).

Tourth atace 1arvie

taler{Plate VI, Tings.l and 2 and “late VI, Tigs.l and 2):
These larvea obtalined I{xom the lungo £ron day 5 post-infestion
wore zlender with vigorous movonoents. It hod a masdoum Jenoth
of 1098,1 nlcrons and a minimum of 203,55 microns with an
avorage width of 55,6 mierona. The bustel copsule was thich
walled, the shape boing oval to conicale. It was 105 to
17.5 miceons doep and 10.5 to 21 miorons wide. Ocsophacus
was slightly ulbous with an average length of 197,75 mtcrona,.
The braln was vory distinct and 1% was situated in the niddlo
of the ossophagus at an average distanse of 96.25 microns
£ram the oral end. Intostine had a manimum length of 02041

microns and a ododmum of 6B1.1 micrcong. It reasured alrost



threa=cuarters of the tobal longth and vas £illod with foc‘é(

and rafractile globules, It ended in tho anus before uhich
1t formed a splko=like caonal which was tha rockal tubo
measuring a longth of 64,75 microns. Dursal reys ware found
postoriorly but not quitc proainent. Taill uas blunt or
ftruneated with a chort pointad tip and was 52,5 €0 63.0

MAOTONS 1onge

Penale (Plate VITI, Tigs.l, 2 and 3 and Plate IX,
Pigse 1, 2 and 3): The fomale larvoe vere simdlar to the
males expopt for the long and slender posterior cxtrendty,
Theso latvac measured a longkh of 863,50 microns and o widkh
of 55,6 microns in average. Duccal coposule was thick wolled
and eylindrical in chape posseasing an average depth of
10.3 microns and an averans vwidth of 12.4 micrcns. Ocsophagus
with a siight swelling ak tho postorior end measurcd a longth
rengdng £rom 192.4 o 199,5 microns, The brain was situoted
at a distance of D2.5 to 132,5 microns £rom the anterior cnad
and wvas ddotinct, Intostine measuring an average of 660,23
riorens in length was £illed with bloods. Vulva appearsd as
a prominence at the ond of the first third of the body. It
was sltuated at an averagse dlstonce of 526,33 microns from
the oral end, The intestine ended in the rectum vhich opened
out through the anus. The tall wvas 77.0 ¢o £55.1 microns Jjung
with a pointed tip (Toble 8).

Pifth otage larva {(Juvenila).

The £1fth stage larvee develeoped in the lungs on the
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gaventh day aftor tho adndnistration of tho infoctive nato-

rial.

Male (Plate ¥, Figo.l and 2 and Plato XX, Plgs.l and 2)s
The naoles measurad a length ranging €rom 0,84 mm o 1,1 mm
with an average of .98 m. The body thicknoos was 41.7
micrens o averagos. The bhuccal capsule, boing quite larvge,
thick walled and conical in chape meosured 17.5 to 22 nicrons
in dopth and 14 to 18.5 microns in widths Tho eeanphaguelhaa
a postoricor cwolling and was 1587:5 to 210 microns leoag. The
brain was wellwdefined and was situatel 92 to 112 nterons
away fram the aontorior ond, Intestine £1lled with dork
qranules wag 525 to 764.5 miorons long. Spicules could bhe
pecn ¢learly. Thoy were broad and divergent antoriorly but
fused postorioply snd vere more or less agusl in siza., Thoy
rgagured an average length of 56 microns. Dursal roys could
e seen slearly and were 28 to 31,5 nicrons in length ongulf-
ing the vulval projoction of ghe fomcle with vhich 1t was iun
copulation.

Fomale (Plate X, Filas.3d and 4 and Plate HIX, Digo.l and 2)s
The female worms were much stoutey ond larger thon tho nolaes.
They reasured a lengkh 0f 1,81 to 1.96 rm whieh was almost
twlce the length of the males., The width of the Dody wae in
the range of 55.6 to 69.5 microns. 7The ueeal oapsulc wag
31,5 to 41.7 microng deep and 31,5 to 55.5 nicrons broad with
three palrs of teeoth at its basa., The coocophagus hind a

peoterior bulb and was 0.25 &0 0.36 M long, The hwain was



Table 6.

Particulars

Third stage

larva

Fourth stage

Measurements of the different stages of larvae of S.

(male)

1 Length
Body I Breadth
Buccal j Width
capsule j Depth

Pharynx (length)
Oesophagus (length)

Brain(from the anterior

end)
Genital primordium

(from the anterior end)

Vulva (from the
anterior end)

Intestine (length)
Rectal tube (length)

Anus (from the
anterior end)

Tail (length)
Spicules (length)

Bursal rays (length)

Minimum MantImum Average

206.5
10.5

10.5
77.0

42.0

140.0

112.0

35.0

199.5

665.0
24.5

7.0
7.0

10.5
140.0

87.5

210.0

455.0

42.0

609.0

56.0

435.75
17.5

5.25
5.25

10.5
108.5

64.75

175.0

283.5

38.5

404 .25

31.5

larva

Fourth stage

trachea (in microns)

(female)

larva

Minimum Maximum Average Minimum Maximum Average

903.5
55.6

10.5
10 5

192.5

87.5

681.1

49.0

844.0

59.5

1098.1
55.6

21.0
17.5

203.0

105.0

820.0

80.5

1035.1

63.0

1000.8

55.6

15.75
14.0

197.75

96.25

750 55

64.75

939.55

61.25

620.

6

24.5

10 1

10.1

192.

92.

432.

540.36

4

6

37.8

1107.1
31.5

14.8
10.5

199.5

122.5

620 06

820 1

37.8

543.06 1022.0

77.

0

85.1

863.58
28.0

12.4
10.3

195.95

107.5

526.33

680.23

37.8

782.53

81.05

Fifth stage larva
(male)

Fifth stage
(female)

larva

Minimum Maximum Average Minimum Maximum Average

840.0 1112.0 976.0 1807.0 1959.9 1883.45
42.0 87 5 64.75 55 6 69 5 62.55
14.0 18.5 16.2 31.5 55 6 43.55
17.5 22.2 19.85 31.5 41.7 36.6

157.5 210.0 183.75 250.20 264.1 257.15
92.0 112.0 102.0 180.7 556.0 368.35

- - - 708.9 834.0 771.45

525.0 764.5 644.75 1453.4 1584.6 1519.0
59.5 63.0 61.25 59.5 69.5 64.5

770.0 1042.0 906 0 1709.7 1862.6 1786.15
70.0 70.0 70.0 97.3 97.3 97 3
42.0 70.0 56.0 - - -

28.0 31.5 29.5 - - -



situated ot an overage distonce of 0,37 mm from the oral

end at akout the middlo c;f the oesophagus. The intcatine
was long end tortucus, measuriny 1,45 $o 1,53 mn long uvhich
sould coma €0 throgeguarters of tho total length. Tho vulva,
visible ag a cleoar propdnonce was logated at a little bolow
the middlo of the body 0.7 £0 0.83 may avay Crom the antorior
eserendty. Trom ¢his, it was concoluded that the males were
attached to the females just bolow thae middlo of tihw fenales.
The rookal conel as spikoelilke ond reosured a longth of

35 micorons. The 4all was short and pointed and 97.3 ndereno
long (Table 6).

Palving of uvorms (Dlate XIII, Dig.l).

I& has keen cbserved that copulation ocourred in tho
lungs des0lf aftor tho gevonth doy of infeations Tho worrms
in pairg, vhen separated similatad in measurcmonts and des-
criptions of tho £1£th stago male and femala. Hon-oopulating
formz were recovered from the lungs as well an from the trachaos
agtor tho sevonth day. This sugoosted that copulation of
wormg could ozour in tho lungs and alse after reochdns tho
trachea. By the ninoth day of infection, copulation of
worma uould be over and only a very fow non~pedring forms

ware obtalned frem the lungs theroafioy.

The copulated palrs obtalned from tho lungo and trachea
wore more or laess of the some sfze and charpcterss Tho

malo~ferale length was in the ratio of 131,51 &0 111.06.
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That reans the nales vere nearly two-thirzrd of the length of
+he fomales. The buccal capsuio was doop and volurdnous
1iko a semdcirsular contadnor, the wall boing thiok ad uith
three palrs of teoth inside. %he cesophagus hod a oolld
suelling postoriorly, and was of ono~toath of the body length
in fomaleo and onowfifth in males, Tho intosting was vory
long and its celle wore £11led ulth dark granules, It oocu-
pled 60 per gent of the total length of the fomale worn and
F0 mor cont of that of the male worn. Vulvn was situatoed
just above the middie of the hody. ihe bugsa of the males
had woll doveloped bursak rays Sixod inko tho vulval flop in
the fom of a cong, The wtorine coils vere soon twisted
arcund the intestine. The tall was long and pointed. v
male-famalo attachuent oocurred at two-£ifth of the total
body length of the femalo.

Inmature worms (13 dave old),

Thaose were obtalined froam the trechoz ond were difforont
£rom those obbkainced earlicr.

Male: The meles wore 1.5 mn long tidth an antevior
gheath of 13,92 microngs. The bungal eapsule vsa large and
serdcircular, 55.5 microns desp and 97.3 microne wide, The
oesophagus vas vary praninent with a well dofinced posterior
swolling and s 347,05 microns longe It reached wsto ncarly
ono=-fifth of Ghe total longth. Drain was 250.2 nicrons auay
£rom she anterior end and abt obout tho middic of t'w



ocscphagus. Thoe intestine wos 973 micyons long and £1llod
with bloed. The ures was £ixod into the valval £lap. It
vao 69,5 nderons long. Rayo ware clearly vilsibio but Giffi-

qule to identliv.

Femalo: ‘Thoy wore large and gtout ond measured an
avoroge longth of 3.06 mm posgesaing qutienlor projections
both at the antorior and posterior extremities., The antegior
cuticle was 41,7 microns longs The buccal capsule van thick
wallod voluninous and senicoircular in shope with & depth of
83.4 microne and & width of 125.1 miovons. The oosophaouy
wvas 0«38 mm long and was only onowbonth of the total body
longtle It was bulbous distally. The braln wan ot 305.8
nlerons away £rom the anterior ond encireling the cesophaguo.
The intestine beding 2,1 mm long axtonding o more thon holf
tho loennth of the womn, was €illed with blood. %The vulva was
at & dlstance of 695 microns from the oral ozd and this dige
tanoe wags snocefifth of sthe total body longthe. The tail was
139 microns long with a spilie=-lilc pointed tip. The tall
gheath was 11l.2 miorons long {Tablo 7.

Tho longth ratis of the male and ferule was 112.1. The
male was attached to tho female at about ono-fifth of thoa
body of tho latbor,

Irmature vorms (15 davo old) (Plate ¥IV, Tigs. 1,2,3,4 and S5).

laler “ho maleo megoarod abont 2.5 €0 2.52 mm dn length
and was with on antorior cutliclie of 41.7 miorons. The busesal



Table 7. Meosurcments of the immature worms (in microns)

13 days old worm 15 dayo @ld wornm
Particulars Male Fomale iale Femala
Minie Mogie Avoe HMinfe [ootle Avee Mindes Howle Avee Unt- Haule Avew
bicie 71} s -4 rage mm mm Lage R b ] rage mm R Tage
Lenagh 1.4 1.6 1.8 3.08 3.06 3.06 245 2.52 2,51 4.1 7.3 Se7
Breadth 220.0 220.0 220.0 30S.0 305.0 30540 2750 275.0 275.0 475.0 475.0 475.0

Buceal ] Tiideh 97.3 97.3 97.3 12%,1 125,1 125.1 194.6 194.6 1.6 Z09.5 208.5 208,5
caopsuld pepth 55,6 556 55.6 83.4 0§34 B83.4 8344 208.5 145,95 152.9 222.4 187.7

Sesophacms 347.8 347.5 3475 375,23 3753 375.3 417,00 472.6- 444.8 §17.0 444.8 430.9

Brain {frem

the) anbaricr 2502 202 253.2 308.8 305.8 305.8 IS8 347.5 326,65 278 417 347.5

ond

f;‘t@m‘;‘e 973s0 973.0 973.0 2.00 2407 2.00  1.81 1.86 1.89 3.1 5.5 443
ength P o e rin o i rm wm wE

Reectal tulbe - - - - - - 1056.8 16G.8 166.8 132.0 2028.5 173.5

Burssl rayos 59,85 69,5 B8F.5 - - - 133.0 13%.0 139.0 - - -

valva {(frcm

tm} anterior - - w  G95.0 095.0 6955.0 - - - lel am 1led T2 125 mmm

end

.

£
-3



capoule oo dosoribed above had a length of 83.4 to 200.5
miorons and a width of 1924.6 microns, The ogsonhagus was

417 to 472.6 microns long and it constituted nearly one-fifth

of the body. Tho brain was 305.0 €0 347.5 miorens avay froo o
antorior ende Tho intestine was of about threcwfourths of

the total longth ond was 1.81 to 1,986 o longs Reetol tube

was 166.8 microng long and the hursal rays wore 130 nderong

long.

Femalos Iomnlc woms were much stoutor and chick
than the msles. Thoy measurod a length of 4.1 0 7.3 o and
a thicknesa of 235 rdorong, They possossod an aakorior cuticle
af 41.7 to 69,5 microno long, TR bucgal ecagoulo waa desp,
thick wallod and semicircuiar with three pairs of toeth at
its bnsas It was 152.9 to 23244 sdorons long and 2083.5 nderons,
wide. Tho ocoophacus was 417 to 444,8 microne long vith a
posterdor bulbs It was of about 1/13th of the totol body
length. The brain was locoted 278 to 417 microno guay from
the anterier ende Vulva oppeared praminent and large, logated
at a distonece of 1.1 to 1.4 o from the antordor ond and was
at about ono=£ifth of the hody. Viorine coilo measwring J.1
0 6.0 M iu longth vere entwining the intestine which wvas
£iiled with Dlood and Zood particles. The intestine was moro
thon throowguarters of the vhole body length. Rectal tubo
ersied in o apilke-~like fachion and was 1329 Lo 208.5 microns
longe The tall wves polnted without ony tofl shionth and van
23603 to 333.6 micrzons long (Toble 7).



The ratlo betwoen the longth of the nale and female
was 182,26, The males were attached o tho fomale at one-

£1£th of the lattor's body.
Adule wormo (Plate XITI, Pig.2 and Plato XV, Dig.1!. (Tabloe 08).

The adult worns wore found in the moot peculiar fashion,
tith the result thoy have asoQuired sevoral nomes, vig., rad
worms by dto bricht red golour, forked worms siace both the
male and omnlo are in permanent cosuloe thus rescrbling tho
alphabat 'Y, and gope uvorm a8 gope is cupposed o o tha

1%

moat characteristic symptom of the disoasa csused by Chae worn,

Haler The malos vore strilkingly smaller in olce thon
tha fomalos. They wors white to croom in colour, tho hood

being crbedded in tho mucosa of the tracheo while in gitu.

The male wos 2443 o 3.14 rm long {(averzgo of 2.79 ).
Tho routh on enface view, rovoaled threo palrs of festoons
or testh oppogite to cach other (Plate HVI, Tig.l). Tho
bucaal eapsule was stronoly somicircular hovdng a depth of
014 £0 0435 rm and 2 width of Q.10 to Q.4 e Tho uwall of
the mocol capoulo appearad chitinous. The stides had on
average thickness of 62.5 microns while the boteom vas
4147 microns thick.

The oosophaque ranged £rom 0,32 to 0.6 rm dn loagth.
Its width at the antecdor rogfon was 41.7 nderons and ot ¢ho
postorior zojdion 82,5 microns the lattor roglon boing bulbous

in appoarance. The IntestinG won 1.71 ©o 2.3% mm long,



tuisted snd Zilied wvitn weod materialo and blocd, It occae
ricd almost throo=gquarters of tho total body loagth. Tho
harga was oblicuoely truncatet and oo wnled onto the valval

Zlap of the fenule poranontly. It o0 0617 M Loid.

Pomale: Tho fomales “mre largs, bhricht xed? in colour
and roving frecly ond actdvoly in the luncn. Thoy woro
10.43 €0 12,02 rm lonje The thiclness of wne Lody varlod
at diffaront rogions, It wog 0.30 rmr al che oaterior enl,

.52 1 ot Lhe pidlle nl 0,35 moat o'w postonior end.

3

7

Dafaco view of £ho nouth shoved shat tho ioncr dlsmetor of

the oral cavity was $.39 re ool dhe oulor dlarotar was Go8 .
Throo palrs of tooth with Zino proscesces wvore arronge? in a

ciroular £ashion al e boste ke lonjth of thic teeth was
09,5 to G3.4 rdoerono vhallo the bDroatch at tho tlo vas 13.9
rieronc and abt Lhe Las0 20.05 derono (Plake (RT3, D103 gnd

Tloce WE. .2 .

The buceoal cop.uleo was doop, voiwwdnons axd chia: valled.
Ixn depth vas 3629 rm1oand Lo wdiuh voo 0.23 2 tich o uall
thickneos of $5.06 nlderuas at el eddos anvl 23.6 nioxoin at

tha bhast.

The oesophagus vaa §.66 mn loag wilh o sostorios il
Ths width at the anterlor and »oonorior crtrerdtics wvan 03243
~dorons ard 0,17 rmy respoctively. Tho valval orondacaco sas
at nearly oe~liLth cof the total ~ody leasth ani at a Aistanoo

Of 1,74 0 2,98 M €ron thoe oral cnde Tho intootine oo



Tablo C.

Hale Fonzlo
Particulars
dndrun  Maxtram Average "tialirum Danimum Averago
Length 2043 3.14 279 10.43 12,02 11,23
Droadths
iadie Telil D167 (130 Ded73 Qe573 TeB21
Posterioxr 0209 (3e222  DW210 0270 De427 0,340
Houths
Innor danoter 16195 G222 34209 D361 C.417  0.309
outer Marwvter (432 JeJ43 G334 D487 GeBid QT
Teothi
Llength 000‘52 G.O%u 0.04‘9 t}a@?ﬁ 0-083 ’)-976
Nucoal copsulos
I?e}::ﬁd- '3.139 0.3@0 Goz"}@ 01375 lec Ji?qp
videh 0130 8.403 0.292 9.2 g,3m9 .03
Thiclness o wnll:
4 Tenrs
Sider 0.086 0.073  0e003 0.042 007 Guoog
Basc Qa(328 3:.050 0,042 0.042 n Y36 [IVAE:Y]
Oasophoruse e Hed 7
Lanath .
04323 0.558  0O4m VeSS e
udden g .:r:;.emor: GeG4T  QuD42 U2 Dunee - R W
By - . o
sterior 0,756 L0700 5 16'; ey A 34 51
Intostine {length) 1.71 2,36 2 * lelB7 5 .
Vulva {£rom ' 8.5 10,7 Ve (37
anterior ona) - - - RCOE- I
5 / 1,74 2,90 T
Bunsa 0139 14500 ly (oY )¢ 2. ’q
anus (£2on - -
antoy - - -
rior and) 0,16
Tail (loacth) - - Hleao 13,00
3. a7 ’
Y Dedzy



S0 B0 10,77 m long, tudsteld and oatuined arzound she utoxrine
eolld, Toe utcerus was fuil of Loth rature and irmoture ogos.

The tall vas coaieal with z pointod procoss and G.35 @ Loag.
Fhe length fatlo of malc and [oowle vas 1si.
sropateone perlod

Afior oral infection, tho lazvae roachod the iungs
probably throush the bleod streawi, via cesopmiamug, iatestine
or peritonews vithin 12 hoars., There it roulted to who
fourth ctage on day 5 after infocklon, [Moultlnyg Jor o wore
rocovered on day 6 too. On day 7, £ifeh staqe lervac uope
obtalined indlcating that roulting from tho fourth to tuo
£AFEN otago ocourred on day 6. It has boon Jound oub that
aoralation veok place In the lungs 4tself o <oy 7 and Ly
day 8 the copulated poadro nigrated 4o tho trachoa. 3ince
sincle laorvae uore obhtalined from the trachtoo, 48 was concludeld
that copalation could also hapron oftor migreting to the
trachoa on day 8. 7Tho single oF cosulated polirs o worrg
romadned in tho traches from day 8 omemrdd. On maturation,
avory fomale would ho attachod Lo a nale and nono romodned
siagla. Dy day 13 worrg in copulo only woye presont. Tho
male vora somadned 4n the trachoa with its hood end orbodf
in tho rucosa and holding with its sail ond the faunle 51/
of ony attochnont.  On maturckion, the fomele scarted aj/
chorglog ova, which vero couched wo and swalloved Ly 2

drd and pasced out tlwough it dropnints. Ova vero



in the droppings from day 18 posteinfection onvardo. The
propatont porlod was determined o be 18 to 23 doyss

Clinieal sicns and pathogenesis

Dirdo that woro naturslly infocted shouved gevoro gaping
movenents with a hissing sound or gough, shaking of hoad,
weaknoos, anacmda followad by loss of appetito and notivity.
Some of the affcoted birds showed neirhor any sympbon nor
any egg in the droppings. Out of 73 affocted birde exanined,
only 34.24 per cent manifested synptoms (Table 9).

Tahle 9. Pergentage of infocted Dirds that shored

synptons
Dyoher of birds umber of infected
found dnfocked birgs that showed Percentage
syrptons
73 25 36424

Exporinentally infected ghickens bomame off=food after
six days of infootion. The symptone becono intense gfter
11 days, ‘liealnoss, sitting £lat on tho (loor with Mirnbe
outstretohed, respirvatory distross and goasping for air vore
somo of the gymptoms shown. Capo wen mendfestod in the lator
atagas of the infection vihien the birds becane restless with
rufflad foathers, The younoer birds, sinee the sice of the
lumen of the traches was comparatively norrower, a o wormg

aould occiude the trachoa and cause suffocation,



Grogsly, the lurgs wore found to ke highly congesred
and very frogile during the corly stages of infcctien,
Simultancous areas of congelidailon and cloudy whilte aroas
with haocrorrhagic spots vere scen. The diSforent steges of
larvee formed in the lungs vere rospongible for there kind

of leosions,

The trachea showed haororrhage and inflammation,
Hacmorrhege vas cither potechisl or diffuse, Thore verco
severe necrosls and other changes around the area of attach-
ment of the worms to the mucoss, Discrete, wvhitish, peaw-sioed
nodules were present at the sitc of attachment of the mile
vorms on the mucosa, The femele veormns, bright red in eclowr,
wore immersed and entangled ln vhe mucws produced and sone-
times found entvined and plugged at the antorior mnd pogterior
onds of the trachea, No locition specificity was noticed
for the vorms in the trochea. Thoy were found anywhere in
the trachea., The total nurbor of worms recovered f£rom the
trachea ranged from 2 polrs to 94 pairs. The tracheal con-
tonts consisted of sucus, blood, tissue deobris ond ove of

the worms.

Microscopicelly, the lung tissues choved numercus
necrotic worm tracts In the parenchyma with extensive cellular
infiltration. There was massive haemorrhage into the alwverolli.
The migration ond dovelopment of the larvee coused desquence
tion of the bronchial eplthclium. <Cross sections of the

migrating larvae could 2lso be secen (Plate XVII, Fig. 1),



]
wh

The traches shovwed total dystrophy of £ho muCCDoa.
Fibrosis and orgenisatlion of tho cpithelial lindng was
dotected, Hodular outgrowths were soen as pedunculated
mazses containing large nunbar of mononuelasy cells, These
was also infiluracion of inflermatory oclls like lymphocyikos,
gosinophils, plagma collp, cte. Scotiono ohawed the poroe
site doeply embadded in the mucosa, subnucess ond almost
rasching the cartilage. Juccal cupoule, coscphagus and
teeth of tho worms could ba cloarly scon in the sootions

{Plate XVIL, Tige2}.

Corparativo ef€loacy of anthelmintics
agoinst gyngandosis in chichan

in the procent investigation, tho conparative oliicacy
of obendacole (methyleSebonsoyle-2-tonusintdasolocarbamato),
Thiabondanole {2-{4ethinzolyl)-likbonzintdosole) and
almendazole (Noekhyl (S-Gropyithlol-ib-benchiatdacolowZ-yl)
cerpanete) given orally at the dono rabke of 40 mg, 300 ng
and 15 ng por bo body wolght rospeckivoly and thot of
Ivarrostin dnjected subcubsnosusly at the rate of 200 nlero-
grams per kg body welght was assossed en the hasio of tho
tolloving aspectes

ha £ng e *
Qut of tho Sirst throee anthelminsics, Hobendazole wan
found to have the hichest officacy (96.22 por cont). It wao

olosoly follovad by Albendazole (95.14 por cont). Tha lovost
affizacy vas met with Thiabondazole (89.27 por gent) {Table 10).



T able 10.

Group name

Wing band numbers
of birds

Pre-treatment
E.P.G.

Post-treatment
E.P.G

Reduction in E.P.G.

Efficacy per head
in percentage

Efficacy per group
in percentage

Comparative anthelmintic efficacy of mebendazole* thiabendazole and albendazole

7842

400

400

100

7847

300

300

100

7848

1600

1600

100

1. Mebendazole

2. Thiabendazole

3. Albendazole

Mebendazole group

7852 7855 7857 7859 7862 7869 7855(b)

1300 4300 600 3000 3500 900 2600

600 0] 100 0 0 0 0
700 4300 500 3000 3500 900 2600

53.85 100 83.33 100 100 100 100
96 .22
— 40 mg/kg body weight

- 500 mg/kg body weight
— 15 mg/kg body weight

7849

450

300

150

33.3

1000

100

900

90

baaed on E.P.G

Thiabendazole group

B 7853 7854 7858 7867

900 3300 2000 1500 1500

300 200 0 100 0

600 3100 2000 1400 1500

66.66 93.94 100 93.33 100
89.27

7857(b) 7841(b) 7851 (

1200 900 300
400 0 0
800 900 300

66.66 100 100



4 M

e} 950
0 300
o} 650
0O 68,42

7860

1600

1600

100

7865

100

7866

2500

o

2500

100

2500 12O

100 A0




Albendazole group Control (Non-medicated) group

M 7860 7865 7866 7871 7850(b) 7852(b) 7853(b) 7858(b) 7841 7843 7850 7863 7864 7870 7872 7842(b) 7859(b)  7856(b)
950 1600 800 2500 2500 1200 900 300 800 200 3400 250 900 600 400 600 1100 1000 500
300 0 100 600 2200 300 3700 1500 400 3000 1300 1000 400
650 1600 BOO 2500 2500 1200 900 300 700 400 +1200 -50 -2800 -900 0 -2400 -200 0 +100

68.42 100 100 100 100 100 100 100 87.5 -200 +35.29 -20 -311.1 -150 0 -400 -18.18 0 +20

95.14 -104.399
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YloEm gounks.

According to the numbor of worns cbtalned at uecropsy
#rom cech group, tho efficacy of Mobendarolo was B83.10 por
cent, and that of Albondazole vas 76,18 por cont, fhiabene
dazole was the ieast effective (45.24 por cent) wvide table 1l.

Body woeidht aasin,
on the basds of the influcnce of cach antheimintic on

the body welght gadn of the troated chlcks, Mebendazole vas
found to e superior (95,52 per aont), clcaqcly followaed by
Albandazole (9%.02 per oent) and thon Thishondagolo (94,18
por cent) vide toblo 12,

Antbolmintdc afficacy of ITvormectin,

Dopending upon the egy por gram counts, the officacy
of Ivemroctin wos {ound to be 94.65 por cent {Tablo 13).
Though the cfflency wos only 10.19 por cont based upon the
worm counta, the worms ohtalned at mecropoy vwore dogd or
almoat dying digcharglng smell and round Lmmoture egoes and
they wara dark red in colour. The worms obtained from tho
control group wore hright rod and active (Table 14). Ao shom
in table 18, tho porcentage of galn in weight by the group of
birds redicated vith Ivermoctin vwas 60.45 per eont thile that

of tha control was 61.04 per cont.

Bffoot of irradiation on tho dovelopment
of Syngamua troches
In an atboopt to study tho offect of irradiation o the

development. of S. traghea in chicken, two groupn of
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Table 1l. Comsarative anthelmintic efficocy of mebondazcle,
thiaberndazole and albendazole agalnct 3. trachoa
based on tho worm count at aukopsy

Total  Avorags Percontage BEfieacy
Group nunber number of of worme  of drug

of wormg worns retainod

retatned retained

Hebendazola group 5 08 11.9 B88.10
Thisbendacole group 23 2.3 54476 45.24
Albendazola group 10 1 23.81 76419
Control 42 4e2 100 -

(Ulon-redicated group)

Table 12, Conparative antholmintic officocy of mebandocolo,
thiabendazola and albendazcle agafnst S trechom
based on the body veicht galm ()

Croup Maan pree Moom postk- Welght — Porcentano
trontiment treatoend gain of weldht
weight woalight gadn

Hebondazole group 128.3 250485 122,53 95,52

Thiabondazole group  154.6 302.2 145.6 094.18
Albondazole group 126.6 24649 120.3 95,02
Control 1338.6 267.4 118.8 65,71

(Non-madigated qroup)




Toble 13. Mtham;ﬂtic efficacy of Ivermoctin againot S. trachica hased on ElP.G.

Croup Ivernmectin group Control (Hoasmedicated) group

ving bond oWBeE 779 7966 7860 7009 7901 7982 | 7892 7864 7867 7869 789G 7900
(=)

Cre-troatmont 900 2300 600 400  Zo0 200 700 1500 300 1000 830 300
Foot-treatmant 100 100 100 o o o 700 400 €00 1800 1500 1500
.p. .

potuction in 800 20200 500 400 200 200 0 1100 =400 =500 ~700 -1200
E 3k AN Y

LEficacy of drug 0 73,33 =200 =00 =07.5 =400
e A 88.89 95.65 ©83.33 100 100 100

Bfficocy of drug 94,65 117,36

por group {79

Doge -~ Iyermoctine: 200 micrograns per kg body wvoight

€5
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Table 13 Antheltdntic off{icacy of Ivemrwotin axalnst
S traghen based 0a the WorIn oowks 3t sukopsy

Total AvOrase  rPorecatacs Liflcacy
Grous nuer of wwkor of of uvorms of the
e LTS ORTIS rotoined drug (9

rotalnoed rotainsd

Tvormeatdn 10 o 91.62 12,10
Control ,’ ‘ . _
{Ton~medieatod) 22 260 100
Tabio 15.

Antholmdntic cfflcnoyr ol Ivcerrentin agalact
Se Lroghcon bacel on tha body volight cain ()

Upan pre= oot ponte Weloht PORTonmacn

Groun troatmont  brootoont godn of walgnt
wadaght walcht galn
IverTentln 181,83 302.67 120,83 36,45
Control 1600 3
E{Qﬁmﬂiﬂ(ﬁi@g{;{){'}) G0 3 259 o3 93; 17 (Jlaa‘-x




orpordinntal chicks were adudnistered uith frradiastel and
non=irradisied infective ogop or larvac. Thoy were sacri-
£icod vhen the npropatont poziod Uas over Lo ToCovor vorTs
if any. .Io vora, clthar moturc or Immaturo, aould bo
recovered cven Lrom tho control birds indicatling thal tho
Plrde remained rofractory to infegtlan, Thoush Lhe ayoprie
nent was reneakol agoin, thoe rosult was the soe. 30 0o
dofinitd conclusion could Lo dorpdvo? out ol the cuperdront.
Purshor avudles are re mizcl o ootanlish the clfoet of

ivradiation on tho develommnt of J. Lfochon.

=
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DISCUSSION

Provalence of Syngamms traches infoction in poultxy
was one of tho aspects of study in tho present investicae
tion. During the period of research which extended for ono
yoar, it was found out that the ocourronco of gapouorme was
more in tho younger birds than in tho adulte as roportod Ly
Ransom (1921). This is in contradiction to the roports of
Crexsford (1940), Thwrailsingham (1940), Olivier (1943) and
Fablyi and offiong (197%8) whe noticed the infection more in
adulte than in young birds.

As revoolad la ¢ho prosent otudy, thoe provalonce of
infection uac found to ko high aftor the monsoon roins. Thio
obaervation is in agreomsnt with thot of Fablyl amd Of££iong
(i979) bus eontrary teo that of Dnigk and DPey-llanra (1971) vho

found the Infection more in swacre.

The rato of infeotion worked ocut in the prosent inveati-
gation vas 5.4 per cent whorcas that obtalned by varoheso
(i968) wa;:low as 0.9 por gent. As rogord €0 the intenoity
of infection, Varchesc (1966) could rocover a raxirmgm of anly
threo pairs frem a single bird uhile in the prosont inveati-
gation a maxirum of 94 pailrs could ba collcoted £ram a slaglo
birds Olivior (1943) algo collectod 94 puodrs of worms Lxon
an adult hen in Bolivia,

On culturing the eggs, 1t uas observed that thoe suitable

torporature for schting up culburcs was rodr LOUpOrchuzre
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{22 to 32.,5°C) as reported by Ortlepp (1923). Dut tonpew
ratures ranging £rom 22.1 o 36.2°C rocorded during the
months of larch, April and Hay wore unsuleasble for tho

natntcnonoe of good culbures,.

Rogarding the time of hatching 0f 6gos, usually it
started by tha soventh day of sottding up cultures. Raroly
hatching cccurred carlior, as carly s the third day but
ascording to Oztlopp (1923} and Wohe (1937a), hatohing neves
oocurred earlier than £ho nineth daye In tho present invog~
tigarion, it was found that mamy eggs with developed larvao
insidc dld not hataoh,

The larvae that hatohad out vore in the third stage.
This obscnvation 1o in agrecment with that of Uehr (1937a)
but disagrees with thot of Ortlepp (10237, according o wham
the hatehed out lgrvac uare in tho second staoge and that thoy

were the infactive staga.

Tt wao understood by the pregent study that transoort

hosts arae not neacsasry f£or tho transmisalon of thoe infection.

In tho present expariront, chicls woere infectod by
directly feeding them with infootive eggs or larvas withous
pacoing them throush any tvonsport hosto like earthuorns,
Ortlepp (1923) and Wohr (1937a) were successful in producing
infcotion in chicks by this mothod. Dut Dates Jr. (1972)
fallal to ostablish infection in this woy.



After the experimontal infocticn, she larvaa reochod
the lungs within 12 hours. According to Crtlepp (1923),
tha Jarvae reached the lungs within 24 hours ond according
to ehr (3937a) 4n i7 hours. Durdng the prosopt otudy, no
larvag were recovered frem the liver on any occasion during
the postenorton of infected bhirvds, sasglficed to study the
stage to stage developrant of tho worm, thus naking it
imposaelble elther to agroe or disagree uith Shikhobalova
and Rhizhikov (19596), Darus and Blaze® (1965) and nigk and
Dey-Hacrn (1971) who roported that the parasite has a ndgra-
tory pash through the ldver. Though Clapham (1939a) was able
to rocover lavvao Lrom the lungs and heort, he also was unablo

£o collect zny larva from the liver,

Ag por the present £indings, copulation of the woms
took place in the lungs itsolf on the soventh day whercas
secording to the findings of Wehr (1937a) 1t occurrad from
the third co the ssventh day and thoe voms migratod to the
trachea on the nincth day posteinfoction. In the present

study, nigratdon of the wormg £o the trachen ogcurred from
the alghth day onwards. S8ingle vonmg uorce found Ia the traches
9 to 10 doye follouving dnfection indicating that sexual union
ceould algo occur even after micrating o tho trachea. In
agroemont with the conclusions of Fermande (1971), the nale
wormo wera found anchored to the trachcal mucosa by the 1ith
Say. The prepatont porlod vas determined as 18 to 22 doys

in the progent study, as againot 17 to 20 dayo noted Ly
orelepp (1923),



Tho moasurenants and deseription of the differant
stages of the parosite obtainod in the prosent study tally
more or loos uith those glven Ly Wehr (1937a) and Vaorghoso
{1866), Tho thick-walled buccal capsulc with 165 chitinous
rim and six conical toeth ot the basc wvas econ in all specis
mens of the adult vorns exaninoed. Leaf crowng wero obpont
as reported by Varghese (1956}, The malee~fomalo longth ratio
wog roughly 1:4 as found out by Varghose (1966).

Roganding the pathoocnesis and elinfesl monifostotions,
1% was conoluded that the pathegenic effeets wore more in
she youngor blrds than 4dn the adults oo skated Dy Claphan
(1935bh). Birds die due to asphyxlation and dyspnoen eaused
by the npeaesized, t;hitish nodules on the tracheal mueoss as
reportod by Clapham {(1935h) and Fablyl ond 0fL€iong (1979).

According to tichr {1937bh), the worns attached to any-
whore In the trachea in emperirental infoctions, vhilo in
the natural condltions, the porasites vera usunlly located
in the lower half of the trachen. In the present study,
oxanination of the affocted trachCas has ghown that the |
paragitos were seen throughout the drachea, majordty of them
boing located posteriorly, beth in tho natural and ouperi-
mental infectiono.

It was found out from the presont Investigation that

the larvao of 8, tochos wero rocponsible for thic condition

Imown as Byngamus ppewnonia' and cerly mortolity in young
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cuiciks, as domonstrated by Claoham (193%a). The lwngs chowed

sonzolidation and clowdy white arcas with hperorrhagic opoto
and infileration of inflammatory ceolls as noticed by Guilford
and terrich {1954), Cotarrhgl haomorrhagle tracheitis,
invasion of the male worm into tho tzacheo) eartilage, disco-
lution of the ecartiloge, infiltzation ol lynphocytes, cosinow
rhile aud rononuclears around the sone of nocrosis surroundlog
the parasite were some of the histo=nathologloal g€indings
noted, ag observed by Clapham (1033D), Uolir (1937b), Guiliond
and Horricik (i954), Pernando ot al. (1971) and Velonoa (1975).

Duedng thae prosent work, efficacy of the Zolloving Lour
drugs trxied agninst 3. Lxochas in chicken vas assessod,

Hebhendarola.

Mebendazole civen at tho rate of 40 mg por kg body
weight orally was found to he cffective in removing the adult
parasitos. The poreontage of efficcey was 95.22, 80410 and
98,53 based on the e7g countg, worm counts,and galn 4n woicht
respactively. Vaerga (1073} noticod 100 per cent officacy
for this dyug against the worn at a very hich dose of 100 ng
per kg Thienpont gb gle (1973), chricke gt al. (1973) ond
Zurliiskl (1983) had administercd mehxmdonols dn feod to
turkays and pheasants with succoss in controllins both tho
adult and rigeating steges of the porsoite. . o advorso
reactions vero manifostod hy the treated cudckens. This drug

as found ¢o bo tho most offectivo anong tho four druge used.
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Zhisbondazola,

Thiabendacole glven at tho rate of 500 mg por kg body
weight was 89.27 por cont, 45.24 por comt and 94.10 ror cont
offective based on the agyg countd, vorm counts and body
welcht gain of the treatad bixds reapoctivoly, Dut according
o Euzeby (1963} and Grafner ok al. (19067} ,it €a3iled to ohow
any cfficecy against the worm in chichon, Lelhouwitn (10862),
Yard at al. (1968), Wehr (19537), Dlanchard and 5t. Jacquos
(1979) and Pabliyd and Cffiong (1979) hod administorad the
drug in foed at ths rato of Q.05 to 1 per cont and obtainod |
un efficacy of B7.1 per cont to 100 por cont. This anthel-
mintic was less affoctive whicn compared to tho othor {our

adrugss

Albendarnia.

Albendazols at e dose of 15 mg por kg body wolght wao
95,14 per cont, 76.19 per conk and 95,02 per cent offactive
on kho hasis of cgg counds, worm counks and gadn in woeight
regpoctively against syngomlaesis in ehdcken. Though the
drug hag boon uscd agalnsg lung worms of animals and (Joatro-
inteatinal parasites of poultry, by nony gavlior workors,
nobody hag tried o avacss the officocy of this drug against
S Lraches in poultry. In tho present study albendazole wag
found to e the sceond bast among the four anthelninsics
tried against the porosise.
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Tvermo s

Ivermectin glven at a dese of 200 nicyograms per kg
body welght subtutaneously had an officacy of 94,65 por cent
on the basis Of egy counts, Though tho porcontage of effi-
cacy appears to be satigfactory, the drug folled to give auy
olinfcal dure o the txeated birdo, AC in tho onod of
albendazola, o0 oy no roaports havo boon obtalned regarding
the use of iverrockin ageinst S, fkachea., It has hoon uged
against a variety of both octo an? ondoparasiten in birds
and animola, So the proscnt gtudy appoars o he tho {irst
of its kind as far as its uso ageinst syagomiasis in poultry

L9 concorned.

Regarding the irradlation oxperimonts, thouch thoy ware
wopaated twice, both the test groups and control groups of
birds behaved similarly. No vorm of any stage wag preosent
in any of the birds, Thic ic conbrory to the £indings of
Varga (1965} and Ziegler ¢t gl. (1973 and 1974}, who could
aatablish a potdsfactory level of immunity in very young
ahileks dosed with cggs or larvac irradleted at 4 to 5 LR of
X rays. The reason for tho noneesctablishment of worms is tha
blrdo of the control greup infocted with non-irrzdiated agos

or larvac romalns obooura,
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SUWAARY

A detailed study on tho provalenco, life-cyclae, pothow
gencsis, treatment and controld of Syngamus trachos infection
in chicken was carricd out durdng a porisd of one year and

tho follouing obsorvations uvere —ade.

1. Season had a ddrect influcnoe on the occurrines of
the infoction. The infection was rore govera and uvidosproad
durdng tho monsoons extending frem June o Hovomnbor (2 to
14.7 per cont) and less durning tho surrer extanding from
Pocerbar to lay (0 to 4 por cent) with on average incidonco
of 5.4 por gont, A vory high pereentage of the birds infooted
wore in tho age group of 1 4o 2 months. Bizds uwnder the
freowrange systom of roaging were ohserved €0 b more aexposed
to the ipnfection than those kept under the deoep littor aystom.
Infection oogurred 4n sll iinde of chichen irrespective of
the bhreed.

2. The egge bocane infoctive seven days afteor sokting up
cultures. The larvae, if hotched cut vore aloo infectiva,
About three thousand infective sggs or larvae vere rogquired
to ectablich infection in day-old chichs. Infoction could
be cotablished by dizect oral adndnletration of the infoctivoe
ogaa or lagvae without the negessity of pacoing thon through
transport hosts like earthvorms, snails, slugs, oko,

3« The infoctive lervac roachod tho lungs within 12 hours
of infection. NMoulting to the fourth and £ifth stosee
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cocurred on the £1feh ond olxnbh day of infcooction rospeos
tivaly. Sexual union tosk place in the lungs on the seventh
day ond alzo after migrating to the trachea, The sexially
undsed pairs as woll as the single ones migrated to tho
trachea from the eighth day onwards. The worms matured and
started laving cgoo after 13 to 22 days undor enporimontol
conditiong,

4. Extending the neck, opening the bosk and gaspiag
for afir vere the characteristie syrptors cuidbited by tho
infocted birds, They were shw‘r;:"éixt:day following infoe=
tlon. Mfart-.al:lty from asphystia dus to cbotruction of tho
trashoa wag also noticed. Varying nunhoro of uorms in copulo
ronging from 2 pairs to 94 palrs were rocovered on nOCropsy
of affected birds. Sovero haemorrhages, inflammatory changes,
accumulation of mucus and discrete vhibe nodules were scen in
the traches. Histalogicelly, dystrohy of the mucona, fibrosis
off the opdtheliun and infiltration of the inflamutory cellso
wore obuarved, fungs and bronohi also chowed alrwst sirdlay
changes noticed in the trachos. In addition to this, larvac
of dtfforont dovolopmental shages were present in tho lung

tissue,

8¢ Some infectod birds showad neither clinical siong nor
eggs in tho {accos and somo passed cogs in fooces vithout
nandfosting any clinical sign. So tho direct exgnination of
the trachea for the presonce of worms is more zolicble for a

specific diacnosis,
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6. Cut of the four antholmintics, namcly, mebondasole
{40 mg per kg body welght), thiabondasole (200 mg per Xg
body weicht), albondazole {15 mg per kg body welght) and
ivermoctin (200 miorograms por kg body weloht) tried against
Syngarus trachoa infection in chicken, mebondazole wvas Lound

o bhe moro coffective with 96.22 por cent roduction of eggs
in the dvoppings, 08.10 por cent ©of dissppoarcnes of worns
in the trachea end 95.52 por cont of wolght gain of the
wroatod birds, This wap ologely follovad by albendanole
with an officany of 98,14 por cent, 76.19 por cent and
95,02 peyr cent in the vregpective threo paranctors. Thiabon-
dnzolo showed an efflcacy of 3%.27 por cent, 45.24 per cont
and 94.18 por cont whillo dvermectin had an efiflcacy of 94.65
»er cent, 10,19 per cent and 66.45 per cent on the raduction
of cggs, Cisappoaronqo of wvorme £ron the trachea and gein in
welght of the troated bhirxds respoctively. Thiabondazole and

ivermeotin vero found to bo the least effective,

7. In orfer o stuly the effoot of frradintion on the

development of larves of S. trachos, 3,000 infootive agoo or

larvae were irradiated ak S KR and administorced crally o

12 Qay-0ld chicko.. A control group adndnlstored with none-
irraddated ecge or larvae of the sane dose was  kapt under
ldentical conditions, Both the expordrmental and control groups
behaved in tho como way. Thexe was ne parasitic dovalopmornt
in any one of them as detocted at autopoys Sinco tho Qimorie-
ment A1d not produce sny definlte rosult it was concluded
that, thisc aspecot zequires furthor study.
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ADSTRACT

In a study conducted for a poriod of one year on tho
bilology, pethogenesis and control of Syngorus trachoa infece-
tion in chickon, it has beon found thot the infection wao
mero in very young birde bLelow 1 to 2 roaths of ago, roared

under the frce range systan and during tho mongoong.,

The ey cultures becarw infective on the sevonth daoy of
cultuting. 2 dose of 3,000 infective opis orF larvad wvas
found to be sultoble for a ouncessful osteblishhont of lafec-
tion in chicks, Exporimontal infocticon could ho oot up by
tha direct feading of the infective cggs or larvao without
the nocoosity of the intervention of any transport hoots lila

carthworns.

A detonlled study on the stage Lo stage developmont of
the parasitc was corried out. Thoy ostablished 4n the trachoa
by the eighth day ond attainod potency 18 to 22 days following
infection. Caping movements, nodular groubae on the trachenl
micous membrane, hoenorrhage and production of ruoug in tho
trachea, consolidetion ond ccohyrosis of the lungs wore tho

chiof clinicopothological symptcns observed,

athelnintic efficacy of mebondazolo, thisbondocole,
albendazole and dvermcetin was asscoged on ¢he hesis of the
reduetion of ova in the droprdnge, d4doppoarance of worms
£rom tho trochea and gain in body woight of the troated hirds.
Hebendaoole adnindotercd at 40 mg por g body velght was found

to bo the rost effective among the drugs tried closely foliowed



by albendazole given at 15 mg or kg body welght and then
thiabondanole at 500 rng per kg body weight. Ivarmoctin
dosad at 200 micorograms por Ky body weloht subcutencously
was found to be the loast effective,

nsgasament 0f the effect of irraldiavion ot S K on the
devolopnent of S. traghoa in chickon was attempted tuico

with no conclusivo resules.
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