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INTRODUCTION
\

In Kerala considerable increase in the milk
yielding potentiality of the cows has been achieved
after the introéuatimn of Artificinl insemenation and
grading up programme wlth exotic germ plasm, Al
profitable dairy industry depends on productivity of
the dairy cattle, resistance of the animals to adverse
conditions and va;ious discages,; reduced mbttality and

morbidity of young stock and adults ctdg,

The non descrint eattle of Kerala are comparatively
resistant to diseases, even though they are very poor
milk producers;,whereas._the newly evolved cross breds
such ag, Nonedescript X Jersey, Nonedescript X Browm
swiss, Nonedescript X Holstien Freshien are considered
to be comparatively more susceptible to diseases
eapecially of parasitic origin, This eventually lecads
to several problemsz in the live stock industry, One of
such problems in calf mortality and morbidity, which in
turn advergely affect the eccnomlc equilibriwn of dalry
€armars, | |

In the later parts of the necnatal life and prior

to weaning, helmintbic infectlons sppear to be very



comron in calves, They usually carry @ifférent
specics of nematodes in their gastro-intestinal tract,
Nematodiasis usually play an importsnt role in
morbidity, delayed grawth and even mortality in cross
bred calves, Thouth lage number of cagses caused by
different nematodes are being reported in the
Veterinoary Institutions of the State, practically very
little work has been undertaken on the extent and
control of nematode infeotion of cross bred calves,
Hence a gystematic study on the incidence,
pathogenicity and control of gastro-intestinal nematodes
with special reference to Stron idea species will
contribute much scientific information for the health

and wealth of cattle of the state,



MATERIALS AND METHODS



MATERIALS AHD METHORS

COLLECTION OF DATA FOR INCIDENCE STUDY

Deta on the incidence of gastros=intestinal nematode
infection _j.n calves=belonging to different age group,
breeds, at different seasons were collected from various
live stock farms, Veterinary Mospitala and slaughter
houses of different parts of Xerala, This study was made
by examining the dung or by examining the viscera and by
culturing the dung samples collected from different

animals,

The entrials of croge bred calvea were purchased
from the slaughter houses, Details such as, breed,
approximate age and locality from where the animals had
been brought were alse noted, The various ports of
viscera were exemined seperately, The contents and as well
as the scrapings were thoroughly examined for the presence
of helminths, Awvallable lesions were £ixed and preserved
£rom time to time to atudy the pathological aspeota of

infection,

EHAMINATION OF TUNG
The presence of eggs of Ascarissm Trichuris sp,
Strongyloides sp and Strongyle woriis in the dung of calves
were determined by sedementation method. Specific

p
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identification of the strongyle species were made by
studyving the morphological features of infective larva

isolated from f£faccel cultures,
CPADCAL SULTIRRE

The dung samples collected from individual
1nfectea‘¢alvea'were placed in cimsed gleas jars or
bottles or petridishas after moisténing with well water
and 1nedﬁataé at room temperature, The cultures were
aerated at frequent intervals by lifting the cape of the
éontaiﬁers.

Larvae from cultureg were 1lsolated by Baermann’s
method {Soulsby,1965), ‘The cultured foecsl samplés
15 to 20 om, in weicht were nlaced in wire guéza.contained
enough water to cover the faeces, The funnels were allowed
to atand for at ieaat one hour, Small guantities of water
£rom the rubber tube end were collected and examined

microscopically for the presence of larvae,

COLLECTION OF WORMS
The worms were recovered from the gastro=-intestinel
tract of infected calves, The intestinsl contents and
mucus serapings were subjected to repeated washingelwith.
water and decandetion., The sediment was examined unéer.

Disgcetion microscope and the worms were picked up by



meang of needles or hrush,

EXAMINATION OF ADULT NUMATODIS

A1l the nematodes collected were washed in normal
saline to remove adherent mucus and dirt, Studies on
easily cbgervable mmrphélegical features were made by
prepairing temporary aqucous mounts in normal saline,
Finer detailé'of morphology of thick specimens were

studied £rom materials cleared in creosote,

. STUDY OF INFLOTIVE LARVAE

Larvae f£rom cultures were mounted on a dron of
normal saline and immobilised and straightened by
application of gentle heat or by mixing with Gram's

lodine prior to examination,

PRESERVATION
Adults worms, larvae and lesicns vere preserved

in 10 per cent formalin,

DIAGRAMS
All diagrams were made with the aid of camcra
lucida, | |
MTABURTIMENTS
Measuremsnts were made with the ald of an eye
plece micrometer and from camera lucida drawvings,
Measurements of thin worms and larvae were taken aftér
killing and straichtening them by the application of

gentle hecat,



PHOTOMICROGRAPHS
Photomicrographe were taken fromn the materials

preserved and also from fresh materials,

HISTOPATHOLOCTCAL STUDY

Tissues and ergans showdng lesions were £ixed
ana preserved in 10 per cent formalin, Suitable areas of

lésions;were selected, trimmed and washed for 24'hoﬁrs in

running tap water, After embedding the cleared tissue

- in paraf€in, scoticns of a thickness ranging from five

to eicht microns were prepared and stained with

haemoeoxylin - eosin for higtovathological studies,

EVALUATION OF BFFICACY OF AWTHRLMINTICS

Calves}whicﬁ'were naturally infected with diffurent
species of gastrowintostinal nematodes were treated
with varioua anthglmdnties. The agsessment of the result
of the trial was done by compairing the premedication
and the post treatment egg per grom of duig collected from

naturally infected calves,

Stolls 'dilution' method was employed to determine
the e.pege Of faccas, Three grams of faeces was taken
into a test tube graduated to 4% ml,: The tubse waé then
filled to the 45Im1g mark with water and 10 or 12 glass

beads were added, The tube was then closed with a rubier



stopper aéd then shaken well to give 2 homogencus
suspension of the faecal materiasl, Then 0,15 ml of the
wall mixed suspension was drawn off with a pipette and
placed on a slide, The total number of eggs in the
Cel5 ml.sanple was then counted and this multiplied by
100 gave the total number of egus in one gram of faccses
(5Soulshby,1976). |

Zight anthelmintics wiz,, Fenbendazole (Panacure
Hoechat), Mebendazole (EbenGufic), Thiabendazole
(Thiabendole-M 5D), Parbendazole (Helatac,BKF),levamesole
Hydrocloride (Levamesole=-150=-¥Xhandel wal),Thiophanate
(NemafaxeM & B}{ Mmrantél tartrate (RBanminth YI-Pfedzer)
and T@g:améacle hydrochloride (Nilverm,ICI) were used
against natural ;nfeatica of gastro=intestinal nematodss
in calves, The average preemedication e,p.9. was
calcoulated by determining e.petrs of dung in three
consecutive days prior to medication in most of ths cases
or by taking the ﬁp.g.‘ﬁn the previous day in certain cases,
After medication, e,D.fJ« vas determined on three consecutive
days starting from 24 hour following medication, The druge
were administered orally at the prescribed dose rates, The
‘dung samples collected 24 hour after medication were

cultured to find out the ovicidal property of ths'ﬁrugs,f
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SZVIBY OF LITERATURE

Incidence of nematodiasdis in calves have bacn
recorded by various authors in different parts of the
worlde In the year 1892 Giles recorded Coomeria
gurticeid under the name Stronavius ventriculosus in
Punjab and this observation was confirmed Yy Caiger
(1915), Bhalerao (1933) recorded Capillario bilobats and
Hasmonchus gimilis from cattle in India, vVaidhyanathan
(1942) noted a heavy incidence of Strongyloides
papillosus in Madras during routine examination of calf
dung, m'm and C.peetinats were recorded
for the first time in Indian cattle by Rao (1%40), M
epidemiclogical inveatigation carried out in the
governmént dairy farm at Vighakapattanam revesled the
infection of Ascaris Vitulorum in 11 out of 120 calves aged
between one month and 12 months (Anandaraman,1951), He
also reported the presence of Agcarjs vitulorum infection

in two calves of 26 and 19 days of age respectively,

Lai (1956) reported 11 species of strongyles yviz,..
Haamonchus contortus, szxte:rt.ag;g ogtexrtagi,O,circuncinata,
Bekrif ta, g.;‘viunata. O.dyrata, Cooperia punctata,
Trychostrongvlus cepricola, T.vitrinus, T.extenciatus and
Zo.golubciformis 4n 168 of 339 cattle examined,
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Supperer and Pfeilffer (1960) rsacorded shout
3S per ¢ent Stronoyloldes pavillosus infection in week
old calves of aAustralia,

Tkme (1970) examined 58 Fulani ecalves under 10 wecks
age, around the plateau area of Northern Nigeria, for
nematode infection amd found %0 per cent and 81 per eent
of the calves showed egys of Stronavloides panilliosus
and Necascaris vitulorum rcspectively in their faeces.
Natural infection of Ostertagia and Cooperia sp, in calves
had been reported by Brunsdon (1972), Pethkar and
- Hiregeudar (1972) recorded Ostertagia sp., Cooperia sp,

- and Meicistocirrus digitatus from £ive per cent, 19 per cent
and 44 per eent cﬁ'cattle enamined respoctively, They
‘also reported the presence of Trichgstfonglug SDe

Chauhan gt.al. (1973) screened the dung of 625 cattle
aged between three months and two vears, for parasitic
infection and obtained the incidence rates of 30,75 por
cent, 12,10 por cent and 36,07 per cent reapectively Sor
Strongyloides panillosus, lsoagcaris vltulorug'and
Trichostrongylus sps HNatural infection with Haemonchug
nplacei, Jric X | lus gxed, T,oolubriformis, Cooperia
punctata, C.pectinata, C.onchoshora and QOstertagia
ostortaal ware recorded in calves by Ciordia and

McCampbell (1873),
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Costa &t al,(1973) screcned 59 calves of mixed breeds
in Brazil end recorded Copneria sp.( C.punctata,
c.éégting ta and C.bncmm ral, in 100 per cent cases,
Haemonchus s;;s. (H.ccntortus, end H.simius} in 80 per cent
c:aaes. Geaan}_gagaqtemm radfatun in 8O per cent W
oh lehf:tm in 60 per cent, Trichuris giacolar in 83 per
cent, g’égchog' tronglue axed in 61 per cent and Strongyloides
pa g;;*;e-sua in 44 per cent of cases, Ueno ’et 21, (1973}
oplenaed thet the impcartant apecies of gastromintestinal
nematodes affecting cattle in bominican Republic were _
Haemenchus gontortus, H.placel, EBunostomum ghlebotomum and
Sasophisgostonun r:adiatﬁm. |

A survey conducted by Malozewski st al., (1975) in
tYashington cattle during the period from 19872 to 1973
utilizing 3700 faecal samples from 29 herds and feour feed
lots and.viscera from 55 cattle, revealcd 44 per gent of
tstrongylinae' eggs, three per cent Nematodirrus eggs
. and wwo per cent Trichuris eggs. They alem“foum;‘i Ostertania
Spes £rom 21l the viscera examined, Tongson et al, {(1975)
recorded different gpecles of worms such as @ ria spa,

Oegophagostomum sp., Trichostrongyle op.,Bunostomin Sp..

Hagmonchus sps., Meclstocirrus sp. and Stronayloides ap.
from calves of thres to five months old, suffering from

gastro=entaritia,
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Yazwinski and CGibhbe (1975) scraened 94 adult cows,
78 heifers and 91 calves of Malne dairy cattle and
reported Strongyles 4n 95,7, 98,7 and 56,7 per cent of
the animals respectively, OStrongyle species were
identified as Ostertaaia sp., Cooperia sp.,
Trichostrongylus 8ps, Heemonchus spe and maq@agggtwm
SPse The authors also recorded 64,3 per cent of
stronavloides panillosus, —40.3 per cent of Bunostomum SPe.
27.8 per cent of Nematodirrus sp., 27 per cent of.

Trichuris sp, and two per cent of cand glé;i_a_ 8pe in those

animals,

Tongson et al, (1978) mcvr&ed the mcidence of
Copmerda ap, and Stongvloides sp, 4n young celves at the
AuNoSehe cattle and erop farm in rhillipines, The monthly
mean counts of Strongyle ova of 20 calvas aged one to
£ive months wera atudied by Tongson and Trevola (1976)
at Venadla ranch in fhillipines, H&ghaét» egg per gram
of faeges was observed when animals were between two to
foufr months old with strongyloides ap., Coopaeria ap,,
Qegophacestomum op, and Bunostomiun species, Gregory(1579)

~ dn the course of routine helminth survey of cattle in the
Korhogo diatrict of northern Ivory c¢oast in 1974-Y75,

found a single case of Qesorhacostomum multtifoliatum in

3OO0 faecal samples axamined,
The elffec.t of season on the incidence of

helminthic Glseases was observed by Chauhan gt al, (loc.eit)
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ané opined that egg counts were highest in rainy
season in huffaloes end auring winter in cattle,
ﬂitchell (1974} reported that Og sa&ﬂ;@gﬁ&g@g@
radiatum infection was h&ghest in Jn1y~ﬁuguat. about
Four nmmtnﬁ/after oummer rain £all. 2ccording ta '
’Yazwinaki and Gibbs (1ac.eit.)5traﬁazlaiées infection
was highest in. Mayadane period and lowest in Winter
perioﬁ aéraanuatynﬂbhruary in ealv&s. Tongaon and
Trevoia (loc,cit,) stated that 1n Sesophagostomum 8p,a
Eunagtgmgg ap. and Haemonchus ss. infect&an; two
secanéary pmahs coinelding with rain fall cccurred in
Juns an& Hovember were observed in calves at Vernadia

ranch in Phillipines, ’

- RESULTS

out of 53% calves including 99 nonedescript
calves exemined, 285 crose bred calves and 51 none
descript @alves were found to harbour one or more

species of nematodes

In the present investigation, nematode infecticn
was chbserved a total of elght speoies in 64.77 per cent
crogs bred calves and wers encountercd £rom their

gastro=-intcstinal trasct, The worms encountered were
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Stronoyloides pandllasug, Neoagearis vitulorum,

Qesonhagostomunm radiatum, Coopneria 8p. » Bunostonum
phelobotomum, Irichostronavles colubriformis,
Hasmonchus contortus, and Trichuris glo

Strongyloides panillosug was found to more common

in 995 cross bred calves and 16 non-dsseript calves
oiving 2 total highest incidence of 33,33 per cent,
The lowest incidence (2.98 per cent) was that of
Irichuris glohulesa, (7 eross bred calves and
2 non=descript calves),

In non-descript calves 51,52 per cent were found
positive for nematodiasis and among that Strongyloides
papdllosus was the highest (16,16 per cent} and the

lowsst was Bunostapum phijchotomum (2,02 per cent),

Strongyloldes papillosus was recovered from
23,62 per cent of the 326 Jerey calves, which was the

highest and 1.53 per cent incidence of trichuriasis
came lowesat,

among the BrowneSwlss cross bred cslves 55,43
per cent were infected and in that also Strongyloides
papillosus preédominated (21,74 per cent), |
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Amonics Holsteln Friesian crosses 40,91 per cent
were found infected with nematodss with hichest
incidenca of Haemonchus contortus (18,18 per cent)
and lowest (4,55 per eent) of N.yitulorum,Cooperis sp,
and Dungstomum phlsbotomum. The details of the rate

of infection in Alfferant breeds of ¢alves with

Aifferent species were furnished in Table Is

During the period of June, Jduly, August and
Oaotober, 2ll the calves examined were found to harbouy
one or morae species of nematodes with a highest incidence
of stronovlpides papliliosus (55,56 per cent), Lowost
incidence of Z.papillosus (6,4 per cent) was cobtained
during the month of January, The 'highaét and lowest
incidence of other worms were:- Neoascaris vitulorum
{50 per cent in June and no infection noticed in
Jonuary amki April; Bunostomum phlebotomum (18;75 per cent
in October and nil in November); Haemonchug contortus
(14,9 per cent in January and nil in June end October)
Cesophag ostomﬁm radietum (25 per cent in Septomber and
nil in Januwary ang December); Coonmeria spe (10.6 per cent
in January and nil in May, August and Septombery
Trichostrongylus axei (19,1 per cent in 'Ja.nuary and nil
in June and October) and Irichuris globulosa (6,67
per cent in zigml and nil in February, June, August,
September, October and November)s The data on the
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geasonal ineidence wag furnished in the Table II,

DESCRIPTION OF THE VORMS CNCOUNTTRED

Strongyloides papillosus

Body waa slender, long, £4liform and attenuated
anteriorly. Buéca; capgule. wasa @x@ﬂtieally abgsent,; The
female worm measured 4,48 mm in length and 64.94
microns in thickness at the vulval region, Fosophagus
_was cylindrical and without a posterior bulb and have
got a leﬁgth~o£ 844,56 microng, Mouth wag provided
with three indefenite lipa, The nerve ring was situated
at 171 microns and exmretary~pcré at 181 microns £rom
the anterior eﬁé. Vulva was at 2499 mm from anterior
end and provided with.aistindt lips. Vagina was
transverse, uterine branches were opposed, twisted and
contained 5 to 6 embryonated eggs at a time, Length
of the ovijector came about 360,83 microns, Tail was

65 microns long and conigal {(Plate I, Figs, 3 and 2)e

The eggs were oval, thin shelled, contained
active ly motile first stage larva inside and measured
53,94 michons'lcng and 33,668 microns wide, The eggs
hatched in akout 9,30 hours to 11,15 hours after it uwas

veing voided,
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Infeptive larvsy (Plate II, Figs, 1,2,3 and 4)

iInfective larvae <ould bz seen in the cultures from
36 to 48 hours omwards, The Giagnostic features of the
larva werce the absence of the sheath and the
characterice f£1lifcorm cesophacgus, The larva meésured
619,69 miaréns in length and 18,81 microns in thicimess.
Cssophague was 262,97 microns longs The nerve ring and
the excreatory pore were 56,41 and 75 microns
respcotively from the anterior end, The genital
primordium wasisituaﬁed at 328,36 microns from anterior
erd, Tail was 63,4 microns long,

Cooperda.sp.

The head end was thin, without clearly demarkated
lips with poorly defined head papillas, The head end
was fitted with vesicle or cuticular thickenings of
different shape and sizes and boar transverse striations,
(Plate ITI, Fige 1,2 and 3; Plate IV, Fig, 1), In the
remainder portion of the body the cuticle displayed
8 to 16 longitudinal lines, The mouth cavity was gmall,

The male worms measured 5.64 to 748 mm in length
and 75 to 112,5 microns width, The length and breadth
of the head vesgicle was 92,5 to 115 mierons and 37.5 to

4945 microns regpectively, Nerve ring was located at a
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distance of 237,5 to 277.,5 microns from the head end,
Cesophagus measured 337,5 to 352,5 mizrons and had 25

to 30 microns width at the level of the cesophageal bulb,
Spicules were equal and similar with a deep concavity
about the middle of the ventral aspect and bent
ventrally at the distal portion, They were brown 4in
colour and measured 150 to 237,5 microns in length and
22,5 microns broad, (Plate IV, Fig 2, 3 and 4), Bursa
wag comparatively long and three lobhed, The dorsal rib
vas thin and measured 100 to 137,5 microns length and

10 microﬁs hréaﬂ. Approximately in the middle of its
length, at akout 52,5 to 75 microns £rom 1térbaae, a gair
of lateral stem branched off from it and it hent

| ventrally and anter;orly. It measured 37.5 microns long
and 3475 microns broad, At this same level the dorsal
stem divided in the form of a 'horse shoe' ap@eaéanc&,
sach of which snded in two dichotomous ramification aﬁ~
which the outer onhe was larger and inner one short, The
axterno=dorsal ray originoted from the base of the dorsal
ray, run laterally, bont posteriorly in acute angle and
reached almost the edge of bursa, Tho antero=lateral
rib was very stout as compared to mediowlateral and the
postero lateral thin. The ventro ventral was shorter and
thinner than other ones, The latero ventral was thick

and the distal extremity was podnting enteriorly, There
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were fine mammilations on thé bureal cuticle between
the ventro ventral an@,yesteroulgteral\raye on each
lateral lobes, The genital cone was characteristic,
t#iangular with apex posteriorly and had two panillae
at the apex. (Platee V Figs, land 2; Plate VI, Figs,.
¢ and 3)..

Female worme wera longer and measured 6,75 to
74875 rm by 87.5 to 100 microns, Nerve ring was 275
to 267.5 microns from the anterior end, Ocsophagus
measured 350 to 375 by 22,5 to 27,5 microns. The .vulva
was 1,44 mm from the teil end and was marked by
‘ lbngiﬁudinaL opening guarded by thick crescent shaped
lipss The combined length of ovijector including
spincters was 375 to 380 microns, (PMlate VvII,Figs 1 and
2y Plate VvIII, Fig. 1). The uteri were opposed and met
gbout the regicn of the vulve in & common vagina. The
tall was slender and tapered gradually to a& sharp point,
(Plate VvIT Figgl). The anus wag situatad about 132,5 to
187,5 microns E?om the hind end of the worm, The eggs
were oval, thin shelled and measured 65 to 67 microns x
3245 to 35 microns,
Infeative larva (Plate VIIX, Flgs, 2, 3 and 4),

The infective larva was provided with two
conspicuous oval bodies at the pasterior end of the-

buccal ¢apsule, Thay measured 73343 to 780 microns in



2%6%3

y*5ra

A GINTIE



PLATE VI

vl :
. .
R

/ -

ARy
e

) gL
P . ‘9 "3 v

x84

. ¢
S WO .
D
] 70
L)

)

-




PLATE VIX




PLATE VIII

Figad'



19
iength.ané 27.35 microns thick, The oesophagus
measured 143,06 microns longs The nerve ring and the
eXCratory pore waerd at 44,45 microns and 52,03
micrans respeatively, from the anterior end, The
length of tail sheath was 47,83 microns znd ended in
a conspicuous whidp like £ilament,

Segovhagogtorum radiatum

The body was elongated and the buccal capsule
provided with internal leaf crown, The cephalic
vesicle wae large and voluminous and with a eonatricti@n
at 1ta middle. The cervical grove was completa,

(Plate IX Fig,1) The lateral membranes were well
developed extending nearly the entire length of the
body. ‘

The malea worns were 14,27 to 16 mm in length and
384.1 microns thicke The dlameter of the head at the
anterior end was 157.32 micreﬁs. Cephalic vesicle
measured 290.7 microns in length, The constriction
of the cephalic veaicle was at 1388,1 micrens from the :
anterior end, Oesophagus was 73840 microns longs
Splcules werc equal and measured 738 microns long, The
length of the gubernaculam was 110 microna, The vgntrai
rays of ﬁhe 5u:sa Tun parellel and egual in length and
the lateral roys arose from & common stems The externo=

doraal rayc arose from the dorsal ray and bifurcations
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of the latter gave twdo small external projections,
(Plate IX, Fig.2). |

The female wormg measured 16,15 to 20,4 ma in
lengthe The lencth of the cesophagus was 721,6 micrenagl
The vulva was located 1,033 mm from the tail end,
Posteriorly the tail diminished markedly in size to
taper gradually to a alender tail measuring 393.6 |
microns (Plate IX, Fige.3), Eggs were oval thin shelled
and measured 70 to 76 by 36 to 40 microna.

Infeqtive larva(Plate X, Figs,1,2 and 3),

The infeotive larvae wers 738,0 to 770.8 microns
long and 23,94 to 34,2 microns thick. The oesophagus
was 102 to 130 microns in length, Nerve ring and the
excretory pore were located 88,92 and 95,3 microns £rom
the anterior end regpectivelys The length of the taill
and the sheath were respective1§ 68,4 microns and 157,58
microns, The sheath was coarsly ridged transvarsely
and this being noticed in the inner edge of the larvae

vhen it was lying in a curved position,

Neoascaris vitulorum
The body was soft and translucent in appearance,
Anteriorly thereﬂwere.threé lipnz vhich weke broad at the
bage, measured 85 microns wide and pointed at the tip,
The three lips were arranjed as one dorsally snd two

subventrally,
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The males were 15 to 25 cm in length and 3 to 4
mn in thickness, Oesophagus was simple and measured
820,8 micronas in length, The ventral surface of the
tall pocsess two irregular rows of 10 to 15 papillae
and at the tip of the tall possess a splke like
appandage of about 44,46 microns longe Anus is
gituated 51,3 miecrons £rom the tip of the spike,

Epicules were emual and measured 950 to 1250 microna,

In females the longth and thickness were found
asz 20 to 25 cm and 3 to 5 mm respectively, Wulva

opened at the antericr 6th of the body,

fggs were thick shelled, subylobular surrounded
by £inely pdtted albuminous coat and measured 85,8 by
71,82 microns (Plate XIV,Fig.l ale

Bunostomum phlebotomum
The anterior énd was bent doréally. The buceal
capsulé wag infundibular, with tvo semilunar cutting
plates 8t the margln, two lancats near the oesophagus
and a palr of subventral lencels in the lateral wall
of the capsule (Plate XI,7ig.1)s The dérsal cone wan
well developad, 7he males were 10 to 12 mm long and
450 to 475 microns wide with a relatively pointed tail
OFf 400 to 500 migrans long. The apicuies were equal,

£iliform, alate and measured 3,5 to 4 mm in length,.
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The bursa was funnel shaped and the dorsal ray wés
asymnetrically branched, The lateral lobes were
continuous ventrally (Plate 3I,%ig.2). The female
measured 22 to 27 mm in length, The posterior ond of
the body was gradually altenuated and terminated into

a8 bluntly pointed tall,

The egq. measured 85,50 to 103 microns in lehgth
and 47,88 to 56,33 microns wide, ‘ |

infegtive larvae

The third stage larvae were 688,05 micion@ long
and 23,94 microns beoasd, The oescphagué measured
150,48 microns longe The nerve ring and the excretory
pore were 31,3 and 80 microns respectively from the
anterior end, CGenital primordiun was 343,7 microns
from the anterior cad, The tall a2nd sheath measured
sbout 37,62 and 68,4 microns respectively, The tail
sheath was very slender and the tall wes ﬁluntly rounded

{Plate XIY, Fios 1, 2 and 3)%

Hagmonechus contortus

They were commaratively larger wormng with head
less than 50 microms in dlameter, with a small buceal
cavity and three conspicuous lips., A slender tooth or
lancet oricinated from the base of the buceal cavity,
Thae cervical papillae were prominent and spine ldke which

wags about 300 microns from the anterior erndy
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The male worm measured 10 to 20 mm in length.
by 407 mierons wide, The splcules wore 425 to 440
microns lono anéd provided with a hook at the &iétal
e, Gubernaculam was 200 mierons long andIZO to 23
microns wide., Durea had large lateral lobes and a
small asymmetrical dorsal lobe, The drosal ray was

inverted 'Y' shapcd {(Plate XIII, Fig., 1),

The female was 20 to 30 mm long and 500 microns
wide with a slendar sharply rointed tall measuring
425 to 650 microns longs The vulva'was‘loéated 24
mm Srom the lanterior end and wag covered with a
premigcnt £lap which projected posteriorly(vlate XIIT,
Fié,z). T™he white ovaries wind spirally around the
reﬁ_intestiﬁé giving the femolea a<barbe;s~§01e

BDNCAranQe,

The freshly volded egg measured 71.82 by 37.62

microns,
Infeative larvae

The third stage sheathed larvae mcasured 754,.4
| microns length and 20,52 microns in breadth, (Plate
KIIT, Tigs 3 and 4)., The nerve ring and the excretory
pore'were at 85,80 and 102 microns from the anterior
end respectively, Oenital primordium was at 256,5
microns from the anterior end, Anus wag at 44,46

microns £rom posterior end and the sheath measured
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71482 microns, The tail sheath had a kink just
posterior to the larva tail,

These were small, slender worms with a small head
and without a buecal cavity or cervieal papillae, The
males were 4,3 to 7,7 mm long, The burese was large
and the dorsal lobe was veiy smalle (Plate XIV, Fig.2),
Spicules were dark brown,éubuequal and hent ventrally,
The left snd right spicule measured 136 to 171 microns
and 122 to 154 microns in length respectively,
Gubernaculem was 66 to 88 microns long and boat shaped,

The females were 5 to 8,5 mm long with a slit
like vulva, There were well daveloped ovijectors and
were 400 to 500 microns long {Plate ¥IV,Fig.3). 2Anus wos
located at about 65 to 90 microns from the tail end,

The egg measured 85,50 to 103 microns in longth
and 47,88 to 56,33 microns in width.

Infective larvae

The third stage larvae was 688,89 microns long
and 23,94 microns in broad.(Plate XV,Figs.1,2 and 3),
The oesophagus measured 150,48 microns longs The nerve
ring and the excretory pore were 51.3 and 80 microns
respectivcly from the anterior end, Genital primordium
was 343,7 microns £rom the anterior end, The tall and
the sheath measured 37,62 and 68,4 microns respectively.

The tall sheath was very slender and tha toll wag
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bluntly rounded,

Irichuris glotulosa

The body was composed of a very slender long
anterior and a much thicker posterior portions., The
cuticle was transversily striasted, The malea were 40
to 65 mm long and 700 mdorons wide, The slender portion
conatituted avout 2/3 of the body, The aingle spicule
measured 3,8 to 5,7 mm and 35 to 85 micreons wide with
a large flare at base and ends in a sharp point,(Plate
HVI,Fig.l)s Specule sheeth was covered with epines
vhich wers 6 to 8 microns long as the proximal end and
17 to 19 microns long on the distal e¢nd,

The females (Plate VI, Fig.2), were 42 to 70 mm
long ané 870 microns wide. The slender anterior part
constituted 3/4 of the body length, The vulva was a
little behind the posterior end of cesophagus,

Egge were barrel chaped, dark brovn with bipolar
plugs, contained unsegmented embryo, It measured
60,40 to ~71_.aé microns in length snd 30,73 to 34,2
microns in breadth, (Plate ¥IV,Fig. 1 b),






Table I, ‘
Braed wise incldence cof Gastrowintestinal nematodes
of calves in Kerala
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animal HNos, infe- gug I tum She Eomum brifor- tortus buloca
exanle exanie ction Nos. . % 1Mogs, ¢ HNos. % Hos. % log. ¢ mis oge 95 HoSe o
ned. nea, {nema= +ve ave +ve sve e Hos. % +ve Ve
todes) ‘ +ve
- NOTI=

degeript 99 51 51,52 16 16,16 6 6,06 11 11,11 5 5,05 2 2,02 5 5,05 3 3,03 3 3,03

Jeracy : ’
cross 326 225 659,02 7T 23,62 24 7,36 22 6,75 12 3,68 37 11.35 24 7.36 24 T.35 5 1,53

Brown .
swigs ) ) N ‘ _
cross 92 51 55,43 20 21,24 8 9,78 2 2417 4 4,35 4 4435 3 3,26 T 7.61 2 2,17

Holstein
friesian
cross 22 9 40,91 2 9,00 1 4,55 o] o 1 4,885 1 4,55 © 0 4 18,128 0 ©

“-"”--ﬂn~~----~-g-----‘—-~-_---—------“ﬁ---‘-~‘~‘-“

Total 539 336 62,34 113 33432 40 11,9 35 10,42 22 6,54 44 13,08 32 9,51 38 11,31 16 2,98

T ST oM oW ROl oSy ox3 &S W SR & RO D T ome S OEY I3 OE3 o SRSy OMR OTE oMM ONN OSSN SR oTE oI oS o e oo TS It mTon o=

IesnNnit |



Table II,

seasenal incidence of gastro-intesurml nematode infection

in calves in Kerala

.-ﬂ—---------~-~~------~---'-~*-----—----‘--“--’

Month

Total 4ve ¢ of
exnami- infe-
ned, ction
{nemnow
todes)
Jamuary 47 25 59.2
February 89 52 5843
March 72 43 59,72
april 60 26 43,33
May 80 39 48,75
June 4 14 100
July 37 29 78,38
August 18 17 94,44
September 32 22 68,75
actober 43 .40 83,33
Movember a3 ig 54,5
December 31 12 38,7

.

MO OO0 OO NG NO M

]

2.1
o
' 2478
6,67
2450

S.papill- N,vitulo= B.phlebo= H,cone 0O.radia-~ Cooperia T.Q;u- Telo=
?.s;;. 78 %’mé':"'? "n%g;f'm"T ;::%9.;1 :czg;.” * Noss % nm
+ve e Ve ey +Ye e Roe
) ) 'L
"3 6.4 0 O .4 8.5 7 14:9' o © 5 10.6 5 19.11
16 17,98 6 6,74 8 8,99 7 7T.9766.7¢ 4 4.495 5,62
12 16467 7 9,72 4 5,56 4 5,56 6 8,33 6 8,33 3 4,17
5. 8433 0 O 4 6.67 3 5,0058.,33 1 1,674 6,67
17 21425 6  Te50 4 5,00 5 6.2545,00 0 O 1 1.25
321.4 7 50,0 1 7.1 0 O 2143 1 744 0 O
9 24,32 2 5,41 S5 13,51 3 8,11 3 8,11 2 5.41 2 8.11
10 55,56 1 5,56 1 ° 5,56 2 11,11 2 11,11 © O 1 5.56
721,88 3 9,38 2 6.25 4 12,50825,00 0 O 1 3.2
25 52,08 1 2,08 9 18,75 0 O 2 4,17 3 6,250 O
721.,2 4 12,1 O © 1 3.0 2 6.1 1 3.0 3 9,1
3 9,7 3 9.7 I 3.2 1 3.2 ¢ 0O 1 3,2 2 6.5
maazaa‘nu'mue:écenwaa‘mr_-':wzzmua: =

L~ -1

05



DISCUESION

The incidence of Strongyloides papillogus
wae found to be 33,33 per cent in the present
1nvest1gationléas in confirmity with Supperer and
Pfeiffer {1960) vwho recorded an incidence of 35 per
| cent in cattle, vhereas Tkme (1970}, Costa gt al.
(1973), and Yezwinskl and Gibbs (1975) reported a
high Incidence of Strondvloides papillosus (61 to
90 per cent),'

Buncstomiasis was the next major infection
detected and was found to be 13,08 per cent, whercas
Costa gt al.(loc,cit,) and Yawzwinski and Gibbs
{loce.clt,) reported 80 per ecent and 40,37 per cent
of incidence of Bunpgtomum phlebotomum in cattle

respectivelys Ncoascards vitulorum was recorded from
11,9 per qent‘ef crosg bred ¢alves examined in Kerala,
whereas, Anantharaman (1951) got 9.2 per cent and
Chauhan et al.(loc.cit,) reported 12,10 per cent
ascaris infectlon in calves, Dut Ikme (1970) reported

an incidence of 81 per cent ascariasis in Nigeria.

The incidence of other Strongyles and Trichurie
was very low in the present investigation as compared

to the observétions made by Chauhan et al.({loc.cit.)

i
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Mitcheal {1974} reported that eggs of
Qasephagogtomum epe was highest in July = August
months, But in the present study OGesophsgostomiaais
waa found to be more in September {25 per cent).
according to Yazwinaki and Gibbs (loc.cit,. ),
Stronayloides infection was mors in May-dune perioed,
whereas, the presqné study revealed the highest
incidence of strongyloidosis in Aucust and October

(55.56 and 52,08 per cent respectively),
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Revieéjoﬁ literaturs

Aceording to Veegors (1954), symptoms of
strongyloides infection in calves were diarrhoea,lose
of appetite, retarded growth and emaciation., A pueﬁular
dermatitis was reported on sbdomeh, udder and limbs,as
thay were the parts vhich come in contact with infected
bedding, Supperer and Pfeiffer (1960), also report:zd
that the infection due to Stronayloides papillosas was
very mild in some waek old calves, Heavy strongyleidiosis
wag characterised by coughing, qesaatiqp of growth and
some times;@iatrhoéa, '

Grosg lung damage were noticed two days after
xiqfection due to the ganétration of Sepacillosus larvae
.and reached iﬁa maximum in ab@ut three dayss At that time
the lung sﬁrface were covared with petechiae and
' ecchymoesis. (Turner and Shallkop,1958). In lungs £rom 48
hours conuards haemorrhaze and ocdema or petechiecal
haemorrhages in the upper ports were aypérent(aillarﬂ.1967}.

The intestines appeared to be voluminous and purplish
blue and their contents were ligquid,brovn or black,
haemorrhagic with large erosions of the epithelium of the
ddodenum and jejunum, The wall was inflammed,congested and
thickened, (Morrel and Fogel,1954),

Leei;ns of gtrongyloidosis consisted of catarrhal

inflammation of the zmall intestine vhile in severe
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infections there must be necrosis and slouching of
mucosa, (Soulshy,1976) Damage to the 1ntéstine wasg
generally canfined to the duedenum and jejunum 4in the
form of catarthal enteritis, Srivasthava and Pande
(1965) described that the adult females, staying in
the submucosa were found encapsulated, some times with

phagocytosis,

In lﬁngs; gevere Strongyloides infection causged
subpleural petechiael ecchymosis and some times patches
. of consoiiﬂatioﬁ. Tissua sections taken on the 4th or
5th day revealed marked congesticn with blood having
pasgsed into alvaoli, (Gillard, loc.cit.), The smaller
" branches of the pulmonary artery showed an inflammatory
reaction characterized by the presence of ecsinophils
adherent to the endetheliun, The simplest reaction was
-&n atypical hygerplasié of the apithelium, whereby it
became pseudostratified with poorly differenciated
cells with all layers of bronchiolar wall infilterated /
by eosinophilas, The ;arvalworms were freguently found
in the bronchioles, surrounded by eosinophils, The
granulomas formed in the lunge were not organised in
the conventional manner, exceent which they surround dead
paraéites, but conslsted of wide Quif's of a mixture

of histiccytes and eosinophlls with a variable number
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rmultinucleate glant cells and extra vasated
erythrocytes, (Jubb and Kennedy (1970),Moczon (1972)
- found that the larvae of iﬁjury with disruption of
alveoli, seveére extra vasation and chokiny of the

bronchioles with mucus in the lungs,

According to Gillard (loc,cit.) the
inflammatory reaction in the intestine was due to the
intense infiltration with macrophages, eosinophils,
- lymphocytes and giant cells,

RESULTS

‘The clinical symptoms associated with
strongyloidosis consisted of mainly diarrhoea, even
though it was not okgerved in a2ll casesy The affected
animals showed loss of appetite, signs of mild
bronchitis with nasal dlzcharge, The mucous membrane

was anaemic,

There was not much grose lesions obgerved in the
intestine except haenwrrhagic areas in the mucosa at

Ai£ferent regions,

Histologically, the tlasue see&iané taken from
the haemorrhagic arcas showed catérrhal eh@eritis with
distruction of the glands and villi,{Plate XVI,Fig.3).
The acind of the glends of the intestine and villd
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contained haemorrhagic arcas. Hypertrophy and increase
iﬁ‘the nunber of the glanda as such were detected,
Free 'R,D0.C, 's vere also seen, In certain aress modorate
intetStitial,preiiferaticn with connective tissuec and
atrophy of the gells were noticed, Majority of the
infilerating cells wers mononuclear cells, eosinophils
and macrophages, (Plate XVI,Fig.4), The capillaries of
the affected areég seens engorgeé-wiﬁh blaod,
Desquamation of the mucosa and exudate formation were

obsarved in certain areas,

DESCUSSIO

ﬂpgthogenieity‘cf Sepapillosus in calves was
¢emparat$ve1§ less severe ¢xcept in very heavy infaction,
Veegors (1954) reported that the symptoms were less in
talvess Supperer and Pfeiffer (loc.ecit.) also agroed with
the present cbhssrvation regarding the clinical symptoms,
Yorrel and fogel (lov.cit,) reported gross lesions in
intestine as =meen in the present study,
' The cobservations cbtained by Glllard (loc.cit,),
. é@ulsby {loc.cit,) showad that there was a eatorrhal type
of 1nf1amma£imn with intensive proliforetion of
macrophages, eosinophlila, lymphocytes and ¢lant cells

which were also noticed in the present study,
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Many oﬁ bhe older druge usad £®r remaval of
halminth parasites were plont ﬁr@&uats which have been
used eince ancient times, tithin recent vears a
.nuﬁber of synthetic ﬂnmnaun@g have b@en broumht t@ the
£ield anéd the number is constantly 1ncreasing.
A?arasitic gastro~entaritis can be caused by very meny
‘worms, Under certain conditionm, it is fcund that one
'species, or perhaps Lo predominates, but often a drug
héving a wide range of activity isg deesirable for

effective traatment,

I the preéent investigation the anthelmintic
efificacy of eight different drugs were studied vig.,
' Fenbendazole, Thiabendazole, Mebendazole, Parbendazole,
Levamisole, Thisphanate, torantel tartrate and _
Tetramizole hydrochloride against natural infection of

gastro-intestinal nematodes in calves,

Fenbandazgle (Panacuruﬁaechst)
(methyl 8 (phany thio-Zebonzimidazola)cerbamate)

Panacur was & product of /s, Hoechat Eharmacéuticals,

and was supplied as 25 per cent powder,
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Reugg (1974) treated 6938 cattle of about one
year age with a dose rate of 7.5 mg or 10 iy per kg
body weight of fenbendazole, in ten per cent suspension
or in granular'form. Of these 316 were found to be
infected with gastro-intestinal nematodes and only 22
of these (7 per cent) were obaesrved to be exgreating
eggs during a period of eight to 25 days after treatmanty
‘None of those showed more than 50 eqgs per gram of
faecas, No adverse reaction noticed in any of the
- treated cattlé, Chroust &l Dyk (1975) ccnducted fleld
trials againaé Qgtértag;a Spes Cooneria onchionhora,
Trichostrongylus sp., Oesophagostomum radiatum, and
Strongvloides pmapillosus at dose rates of 5 mg and 7.5 mg
per kg body wéight as sugpension and 5 nig per kg as
granules and observed reduction in egg output by 90.8,

9046 and B6.8 per cant respectively, .
‘Duncan et al.{1976) found that fenbendazole was

complately effeetive against Ostertagia ostertagi,
Irichoatrongviug axel and Cogperia sps Todd gt al, (1976)

* treated 10 calves axperimsntally infected with gastro-
intestinal helminths with 3454 5, or 7.5 mg per kg body
waight fenbendazole and reported that Haemonchus sp.

was reduced by-95Q7, 96,2 and 9948 psr cent, Ostertaaia sp.

by 97,2, 97,2 and 98,8 per cent respoctively and
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Cdbperia 8peby 99 per cent in all doses, Great
reductions were also recorded in caée oﬁl
Trichostronaylus, Nematodirrus, Oesorhaaostomum,Zrichuris
and Capdllaria spp, Anderson (1977) found-the

efficacy against Qetertacis ostertagld at 7.5 mg, 11425 mg
and 15 mg per kg body waight as 85 to 39 per cent, There
was no increased effect as the dose rates were increased,
An efficacy of 93,7 pér cenﬁyané 86 per cent ware obtalined
against adult and =arly éourﬁh stage. Ostertagia
getertagi‘at a Qose rate of 7,5 mg per Rg .body weight
(Searson and Doughly, 1577), According to uwel (1979 a)
Eenhenﬁaz&}e at a doge rate cﬁ % mg per kg orally was

99 to 10 pet cent effective againgt immature

Ostertacia ostertagi, Trichostrongylus smei, Cooveria

onchophora and. Oesophagostorum radiatum in emperimentally

infected calves,

then natuk&lly paragitized steer calves of nine to
12 months old werc allowed free ascess to a feed block
ggntaining 840g,.feribendazole per ﬁan for ten days, adult
 pstertacia pstartagi were completely eleminated along with
575 per cent of the inhiblted fourth stage larvae, In
dose rates of one ng per kg ner day for 10 days was also
completely effective against Trichostrongylus ﬁE&L(ﬁ
Hemattodirrus helvatianus and Cooveria sp, (Mo Beth i977),
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Duwel and Kirsch (1975) and_fnigk et al, (1975) also
conducted trials with fenbendazole and found it

effentive in calves,

~ Todd (1374) demonstrated the ovicidal activity of

fenbgnaazole for the first ;1me. Experiﬂahts on
. ovicidal activity and larvicidal action were éarried out
gg,ggsgg,in sheep anﬂ'eattle by Duwel (12792 b) againét |
Strcggz;gides,”Trigggatrongzlus. Cooneria, Haemonchﬁ v
Ostertagia, Nematodirrus, Degorhagostomum andfunostomum
sppe. Admdxture of £ive to 10 ﬁg fenbandazole with 100 ge
faeces - a concéntration similar to that found in cheepn
facces 24 to 28 hours after medication with theraﬁeutic
dose - inhibited tﬁe development of trichostrongyloid
larvae by 90 per cent and reduced the infectivity of
thoge that survived also by 90 per cent, Ixperim=nts on
cattle showed that egg execretion csaged 22 to 36 hours
after treatment, larvae became incapable of devalopment
juét 19 houre after anthelmintic medication, No differcnce
was found in experiments between 7,5 and f£ive mg doses,
¥irsch (1978) reported ovicidal activity on eqgs of
Ostertagia ostertagi, Hacmonchus cnntgrtus and
. rlug ubpiformia and inhibition of

Ixichastron
development was noted 10 hours after treatment at five mg

P Rde
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Levamieole (Vermisol 150)
( 1—2, 3.5,G-tetrahyéro-ﬁuphenyiimidazé
{2,1«b)thiazole) as hydrochloride)
'Varmismlﬂlso? was a product of M/s Khandelwal
laboratories ?étantd.,aombay - supplied as_téblpté
vhich contain 150 mg levamisole (letetramicolels

ARubin and Hibler (1968) carried out controlled
test with levam&solo in artificially infected calves and
found thet four my per kg given a# & drench removed 99
per cent of adult Ostergagia ostertand, 27 per cent -
Triéhast:onqglus axei, and 100 per cent of Cooperia sp.u
thien the dose rate was raised to 8 mg per kg the activit
against Trichostrongylus aved was @lso improved to 60
per cent, The drug glven as a drench {eicht mg- per kg)
and bolus (5.4‘mg per kgl were 94 to 100 per cent
effective againsﬁ Haemonchug plaged, c@baeria spp.Q
Trichostronaylus colubriformie, Ostertagia ostertagl,

'gggggafomuméradiagug‘and Bungstomum QQ;‘EQ omum, Bok
and Fisk (1972) treated young beef cattle with levamisol

in drinking water at a doge rate of 7.8 mg per kg bcdy
welcht, The drugy was dissolved in less amount of water
consumned in 24 hauré and they found that the effecacy
against QOgtartacia gsterteagl was 78 per cent against

Trichostrongvius axel 76 per cent against Cooperia sp.
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99 per cent sgalnst Hematodirrus helvitlanus 100 per
cant, agaiﬁst Trichuris sp, 32 per cent and against

Oegophaqostomim radlatum was 100 per cent, {hen the
drug was glven 1ﬁ one half amoﬁnt of water drunk in a
day, the mean effeciencies were Ostertaaia gstertagl

99 par cent Tricﬁastrgnggius axel, 97 per cent Cooperpia

Epes 99 per cent Nematodirrus helvitianus 99 per cent,
Trichuriaz sp. 67 pér cent and Qesochagnstomum radiatum

100 per cent, sahﬁiago gt al, (1972} found lovamisole
ﬁhigh1§ effective against nematodes when given at five mg
| per kg as intramascular injection, Tuftoq {1973)
observed ﬁhe effeciencies at 7,5 my per kg body weight

given in feed in calves and sheep, In calves the

effeciencios agalnst Ostertagla ogtertsal,Trichostrongylus
axel, Hematodirrus helwvitiasnug Cooperia gneorhorsa and

Trichostronaylug colubriformis were 99,9, 93.7, 100,99.4
‘and 99.4 per cent regpeotively, According to Glrardd
and valle (1974), at § my per kg it eompletely
 eleminated Hacmonchu + Omtertacia,Trlichostronaylue,

Cooperia, Nematedirrus and Qegsovhagostomem Spp. £rom

¢attle,
The efifect of levamisole when injcoted guboutaneocusly
at a dose rate of 3 my per kg body weight at three

different sites were reported by Kistner and vWyse (1975)
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and it was effective in reducing (88,3 to 99,8 per cent)
the number of abomasal and small intestinal worms in

natural ly 1nfectea gheep,

Iyous etvalgtlg?s)aéminiStered levamisole at edght
'mg“ner'kd thr ahgh aifﬂerent routss viz.crinking water,
gubcutaneous injectien or alfalfa rellet premix, to

aelves, The :emaval of fourth stage Ostertagia dp. vas

64, 23 and O per cent and mature Qgtertagia ostertagi.. so.
was~93;'93 and 83 per cent, Trichostrongylug axel 92, 99
and 92 per cent rESpéétiéely.‘ Eof all those'tfials
removal ﬁaz 100 per cent for féurth stage Cooperig
oncoshora C.gunctata and Cesovhagostomum radiatum,
Anderson (1977) obtained variable effeciencies of 81 and
49 per cofit for levamisole againat adult stertag;g

pstertagd in naturally acgu;rea infecticnv in cahtle.

Rowland and Berger (1977) found levamisole effective
against gostro-intestinal nematodes when applied dermally
in dermal absorption base with 19 per cent levamisole,
then 1t was applied on b@?hlsiées of the lumbar spine at
10 mg per kg, the reduction in the worm bmraer were
" equivalent to thgaa.r@po:ted for per oa dosage at 7.5 to

10 mg per kge Against fourth anéififth astage larvee and

adults the efficisnuies were raspectively, Haemonchus

placed 72, 99,3 and 100 per cent. QOstertagia ostertagi
85,5, 38,1 and 74.5 per cent Cooperia sp. 98,9, 99,9 and
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100 per cent Bunostomum ghlebotomum 83, 100 and 98,5

per cent and Qesophagostomum radiatum 47.4, 94,9 and
99,6 per cent,

Thiophanate (Nemafax)
{diethyl 4, 4‘'-Owphenylene bis{3=thiocallophanate)
Nemafax wag a product of /e May and Baker,

marketed as 7O per cent w/w wettable powder,

/ Thiophanate was first introduced by Fichler(1973)
against gastroeintestinal nematodcea of sheep and cattle,
He reported that in natural and mixed infections 50 my
par kg body waeight thioyhanate'raducea all stages of
total infection, from 150«1400 to 50 eggs per gram of
fecas in thres weeks, At 50 mg per kg it was 96=100
per cent effective agalinst 23rd Say infection with
Haemonchus gontortus and Trichostrgnéglus colubriformis
and 76 per cent against Nematcdirrus battug, In cattle,
97 to 100 par cent efficacy was obtained in all species
except Cooperia oncophora (82 to B85 per cent) and
retarded fourth stage Ostertaqia gstertani larvae,
Chandrasckharah gt ale. (1978) reported an efficacy of
100 per cent agalnst Oasophagoetomum radiatum, 93,75 to
100 per cent against Haemonchus contortus, 88,67 to 100
per cent against Trichostrengvlus gplubriformis, 99,46

per cent against Heoascaris vitulorum, 73,08 per cent
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against Strongyloides papillosug and 57.14 to 82,35

per cent against Trichuris spe at a doge rate of 50 myg

per kg against natural infection in calves,

In a trial Ogunscusi (1978) at 100 mg per kg body
weight ohtained high efflcacy in removing all stages of
development of helminths including the inhikited stages,
Duncan et al. (1979) reported 99,3 to 100 per cent

efficacy at 132 my per kg body weight against adult vorms

of Trichocstrongvlun axeil, Cooneria ard Cotartagia

oztertacl and 68,3 per cent effica@y against inhdbited

fourth atege of Ostertaala ostertagi. wWhen the drug was
given at 20 mg per kg in feed for five days similar
results were obteined against adult worm, but the eflicoacy

against gstertagia larva roge to 97,3 ner cent,

At 50 mg per kg it removed all but sove inhibited
early fourth ztage and a few late fourth and £ifth otage

Cogperia punctate, C.pectinata and Haemonchus placei in

a limited trial in zebu (Fabiyle et al,1979).Wice gt al,
(1979) administered the druy at 30 mg per kg and 60 mg
per Kg to calves and obtained 100 per cont efficacy

againgt lacmonchus 9pe. Coonerian pomasterd,

Qesophagostomum radiatum, Chabertia ovina and Trichurig

oy

ovis, 94,8 to 99,5 per cent ageinot Cogperia oncophora,
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Trichastrongylus axed and Cogperia spps Against
. Ogtertagl sp, the percentages of seven; 10, 14 and 25
day old worms removed were respectively 43, 39, 79
and S8 Agaiﬁgt, _T;_i.chcatréngxlus axei the percentages
were 91, 100, 58 and 100 and against Cooperia sp, 100
per cent efficacy was reccrded, At 30 rg per kg, the
efticacy agaihst. 14 day old Ostertagia ostertogl
increased to 96 per cent, In controlled tests done by
Fheodorides gt al (1968) in cattle the drug at 10 mg
per kg 1m~.rammna}.1y was found very effective against
Haemonchus, Ostert ag,; a, Trichostrongvlus, Strongyloides,
Copperia and -@samaaostamm Sppe  Inereasging the doge
to 20 mg per kg improved the afficacy against Irichurig
gpe to 83 per cent and a further more increase to 40 mg
per kg brought the efficacy against Nematodirrus sp,
upto 99per csht,

Rubin {(1969) reported 92 to 100 per cent efficacy
egainst Haemonchus placel, Ostertagia ogtertagi,
Irichostrongylus axed, Cooperia sp,,Nematodirrus
£41icollis and Oesgphagostomum radiatum at 30 mg per kg
level, Ross ‘(15‘?0) in a treatment trial in calves
axperimentally infected with Ostertagia ogstertagd and
Sopperdia punctata, a dogsec of 30 mg per kKo per oo removed
89, 36 and 100 per cent of three, 10 and zo‘day old

v
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Ostertagia ostertagi against Cooperia pungtata the
percentage were 100, 99 and 10D respectively,
Chandrasekharan gt al, (1974) administered 20 mg per
kg parbendazole in cattle and sheep and obtained 100
per cent efilcacy against Haemonchus cofitortus and
Trichostrongyvlus colubriformis, An efficacy of 87,5
to 100 per cent and 98,5 to 100 per cent were obtained
against Stronayloddes papillosus and Ageards vitulorum
respectivelys They also feperteé ovicidal action to the
drug at 20 mg per kg body weight, Borgsteede (1974)
obtained the reﬁéct&@n rates in two, 14 and 28 days
after treatment at 30 mg per kg as 100, 87.5 and 69,9
per cant against Ostertagis ostertagl, 100, 95,9 and 99,1

per cent against Cooperia encophora, 100, 99,7 and 99,8
per cént against C.punctata, 100, 99,9 and 99,9 per cent
againet Irichostronoylus epe. 100, 99,9 and 100 per cent
ageinst Hgemonchus contortus and 100, 100 and 100 per cent
against Strongvledidss pepillosus respectively,
HWeigsienburg and Mlela (1974) got excellent
efficiency against mature form of QOstertagis ostortagi,
Converis gagovhora, OQutertacia circumcinta and Q.lyrata.

Ita affect was less against immature forme but on an
averagc D8 per eent of the Cooperia oncorhora larvae was

[or o o S e

reduced then controls,
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Tetramisole (Nilvermw=iCI)

(A1 2,5,5=-tetra hydro-tephenyla~imidaza
(2,1,«6) thiazole hydrochloride)

Tetramisole was £irst introduced by Thienpont
gg,gi,(lgééi ag a broad gpectrum anthelmintic in man,
poultry, sheep, ¢attle and dog, Enigk gt.pl, (1966)
tried it againet experimental infections of Ostertaglas
pstertagl and Cooperia oncophors in calves at 10 mg per
kg as subcutanecus injection and found that it was 99,5
nar cent and 99,6 per cent effective against adult
worms and 19,5 per cent and 97,3 per cent against 14
. day old worm ragpectively, Forsyth (1956) evaluated the
drug at 15 mg peyr kg and found highly effective against
gé5tre~1nt@stinal nematodes, He opiened that Hasmonchus
Spe WaS MoOst susceptible and Ostertacia sp, was most
reaigtant, but 50 to 100 per cent efficacy was ohtalned
aéaiﬁst aaults at 15 mg per kg dose level, although
zg‘mg'per kg dose appeared to be required for complete
éliﬁinatian of immature forms. cgnsiaérab;e reduction
in the worm burden was demonstrated in experimental
1nfectioﬁ with Cooperia oncoohora, Ostertagia ostertagi
and natural 1n£ecti®n with trichostrongylids at a dose
rate of 10 mg per kg body weight (éupyerer‘aﬁﬁ rfelffor,
1966),
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Negru gt al.(1970) reported that tctramisole
wag highly effective against Heoasearis vitulorum and
Stroncyloides napillosus in young cattle, According to

Tongson and Aragen {(1971) asubcutaneocus administration
of tetramisole at five mg per kg caused a drop in‘the
mean egg counts of Cogperia, Stronayloides,Bunostomum
ang OeaegthQStémum 8nDe

vandenbugsche et all.(1967) and Shien ggé;,(w?d)
recorded a very_high efficacy against gastro=intestinal
parasites for tetramisole vhen compared with various

other drugs in common use,

Kagota at al, (1574) studied on the toxicity of the
drug . in calves and found that tvo to elght times the
conventional dose developed symptoms of toxicity and

subcutaneous injection caused strong loeal reactions,

Thiabendazole {(Thiabendcole-Merck charp and Thome)

(2= (4 'thiazolyl Jebenzimidazole)

Brown gg,é;,(lgsl) reported for the f£irst time
that thiabenddazole was an efficient anthelmintic against
gastrqnintestinaa nematodea in domestlic animals, The

ritical tests conducted by Dell et.al. (1962)revealed
thet thiabendazéie was highly effective in removing

trichostrongylids £rom naturally parasitized calves
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treated with 100 to 150 my thiabendazole per kg body
welght, Ames gt 21,(1963) reported that in controlled
tests using =§r£1£ieia11y infected calves a dose of 75 my
por kg removed 94 per cent of the 10 day old

Ostertagis ostertaqi and 25 per cent of 10 day old

Cooneria oncophora. ¥hen the dose rate wss increased to

100 mg per kg respectively 99 and 83 per cent of the

mature forms of. those species were eliminated,

A dose of 67 mg per kg removed 88 per cent of the
mature forms and 25 per cent of the inmmature forms of
: rias onco ”m ra. The efficacy raose to 92 to 78 per
cent respectiv@ly when the drug was given at 100 mg per
kg body welight, At this rate it was algo found to remove
100 per eent of adults Ogt’egtaaia pgtertanl, but only -
55 per cent of the immature forms (Rubin et al., 1965).
An efficiancy of 90 per cent and 64 per cent agalnst
mature ami immature Ostertaqia ostertagl were obtained
respectively in bovines, At220 mg per kg about 94 per
cent of the adult worms were eliminated (Armour gt al,
1867),

Restanl and Borrelli (196%) treated about five
calves artificially infected with Strongvloides
papillosua at a dose rate of 100 my per kde | The ova

were completsly removed £rom the faeces of the treated
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calves and ncarly all of the adult worms from the
small intestine., Chroust and byk {(1975) reported that
oral treatment of thiabendagole at 15 mg per kg in

helfers was 82,3 per eent effective to Ostertaaie

Qgtertaal, Cooperia oncovhora, Trichostrongvlus sp.,

fesovhauostomun radiatum and Stronavloides vapiliosus,

ogungusi {1978) in a trial in natural infection
of trichostrongyles in shegp, thiabendazole at 220 %]
per kg was found highly effective in removing all
gtages of development of helminths including inhibited
gtanes,

Faegal semples eunltured at intervals from six
hours, of yearlings, HNaturally infected with Coopsria ope

and Qstertagia sp. and treated at a dose rate of 110 mg

rer kg thicbendazole showed no ovicidal wrormerty

{(Larbique et 21,1975),

decoording to Dell ef ale (1962) 200 mg per kg and
400 mg per kg caused rarnid breathing and salivation
after treatment but thoss effectsz pazsed off within 24
hours, Reinecke and Rogslter (1962) reported €aat calves
could tolerate doses of 800 mg per kg, bt a dose of
100 my per kg caused toxde signs, although no »ermenant

111 effeots were obaerved,
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Morantel tartrate (Bonminth IT-Bfizer)

Errecalde (1970) reported that an oral dogsage
of 10 mg per kg body weight caused 23 to 2% per cent
welght galn in treated calves than controls, Fgg counts
were nll on the third day. Chandrasekharan et al, (1973)
treated with 10 mg per ko body weioht, 20 calves and

£lve klds naturally infected with lipomonoius contortus,

Bunogtomun phlebotomum, OCesorhacestomun radiatum,

Aggaris vitulorum, Stronmvloides popillosucs and Trichuris
M m& i P L s e 20 L Y R

Spreand obtained the efficacy as 93,3 to 100 per cent,
90,6 to 93¢3 per cenk, 107 per cent, 100 per cant, 43,
to 59,08 per cent and 36 per cent respochtively., They
algo repmrtedlfhat the drug had no ovicidal effect,

At 10 to 11.5 mg per kg body welsht, Clordie and
Mo Compbell (1973) found. ths drug very effective agoinst

Hoemonchus plaged, Trichostrongvius axei,T.colubriformic,

Cooperda punctats, Ce.pectinnta and Coomeria cncorhora

but less effective againest Ostertacia ostertagi in

naturally in’ected calves, Convay g§;§£.€19733 ales

found that 7,5 o 15 oy per kg, it was less effeotive

against Ostertacia sp. and Trichostronovlias axel,

Controlled anthelmintic trials against
experimental infection in colves by Conway et al.

(1973 a) recorded a hich activity of 98 to 959 por eont
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against 14 to 21 day old Haemonchus contortus r

and Cogperia oncophors at 10 to 20 mg per kg. The
response of seven day oldliarvae of these two spocies
at 10 mg per kg was 12 and 39 per cent respectively,
Adulta (21 day old) esteréagia ostertagi were highly
pusceptible at doses of Ei@e to 10 mg per kg body
weight, but histotropic stages at threg, géven and

14 days after infection were not affected by 10 mg per
ke

Troncy and Oumati {1973) reported that at 7.5 mg
per kg body welght 1t was highly effective against
Haemonchué gontortus, Cooperia and Qesophagostomum Spp.
A dose of five mg ner kg w@s insufficicnt to eliminate |
Strongyledides paniliosus, éhough the number of engs were
reduced, A dose of 15mg per kg body welght was reguired
to eliminate the worm, |

At five mg per kg Eoéy weight, the drug
administered by stomach tube, was found very effective
against experimental infection with Haemsnchus placed,
Oatertagia ostertaqi, Cooggria peetinata,C,punctata,
Bunostomum phlebotomum and Cesovhagostomum radiatum in
calves (Andersen and Maralis, 1975),

. Cornwell gt al, (1973 a) proved its margin of
saftey and they suigested that the maximum tolerated

dose in calves was 200 mg per kg body weight,



Mebendazole (Fben-Gufic Laboratories)

(mathyl N({S5-benzoyle2«benzimidozolyl) carbamate)

Guilhon gt al.(1972) treated sheep naturally
infected with mixed infection of Haemonchus,
Ostertagia, Cooncria, Irichostrongylus,Nematodirrus,
Bunost + Chabertia and Trichuris spp..,at 35 mg
pef kg level and found it #00 per cent gffeetive against
those worms, At dosages cf 12,5 mg per kg body weight
and akove Kelly et al,(19275) found mebendazole more
than 99 per cent effective§in removing the naturally
acquired infections af.Haeﬁonchus gontortus,
Ostertagia curcumcinta, Triehostraﬁgzlus colubriformis,

O9scphagostomun venulosum and Strongyloides papillocus
in sheep, |

Enigk et al, (1976) had given the drug in food at
30 ppm to pigs. In trichufiasis treated for five days
the egg out put reducad to 76 per cent,'in ten days it
was 53,9 per cent reducedg} Treatment for Strongyloides
infection for ten days 79 per cent reduction of egg
out put were noticed, It é@ulﬂ eleminate ascaris eggs
100 per cent in three days;

Mebendazoie was found in active at doses of

6426 and 12,5 my per ky againot resistant streins of
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Haemonchus centortus, although significant reduction
occurred at 25 mg per kg level (Hall et al,1978),
Ribbeck and ltitnter (1978) haé given mebendazole at
10 meg pér kg Ain goats naturally infected with gastroe
intestinal nematodes (malnly Ostertaqia and Heemonchue
Spp. ) and oktained an efficacy of 99,8 per cent,
zaglcek et al,(1978) got an efficiancy of 97,01 to 95,05
per cent in lambs artificially infected with Haemonchua
contortus and Trichostronqgvlus colubriformis which were
treated with mebendazole at 10 mg per kg on three
gucceasive daya,

Several other investinators such as Falzyev(1974),
Kutzer et al,(1974), Kavai et al,(1977) and Mc Curdy
et al.(1977) had been conducted anthelmintic trials with
mekendazole in horses and found it very effective
against gastro-intestinal nematodes,

Varga and Janisch (1975) reported that a single
doge of mebendazole as high as 320 mg per kg produced

no toxic effect in sheep even in pregnant ones,
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RESULTS

Febendazole

The effect of fenbandagole at £ive mg wer kg body
waeioght wag 81 to 100 per cent while at /7-.-.5 my per kg
body welght it wag 73 to 100 per cent against .
gtronavloides papdllosus (Tebls IIX), B

Regarding the ovicidal property with both the
doses on the eggs larvae hatched in cultures kept
after mediecation, BDut the first stage larvae failed
to attain infectivity and were found dead on the
gecond day,

Ho signs of toxicity were detected in the medicated
andmals,

Againat Necascaris infection, an efficacy of 78 to
100 per cent was obtadned at 5 mg per kg body weioht,

ﬁga{.mf; strongyle worms the drug at £ive my per kg body

weicht showed efficacies of 85 to 100 per cent, 100 per
cent, 100 per cent and 100 per cent for Oesophagostomum

Lus spes0operia spe.. and Haemonchus
Spe rezsgxecﬂively. Mpainet Trichuris spocies the

8pe ,Tilchostr

e£E4cacy obtained was 50 o 100 per cent at five mg par Ko
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ovicidal property was hoticed against etrongyle

group €ggs. The results are furnished in Table IV,

Thiophanate ‘

At a dose rate of 70 mg per kg body weight en
efficavy of ?6'te 100 per cent waa obtained against
vStgéngzlogéés,ggg@llcaug 1n.calves, ‘when the dose
rate wés increased to 100 mg per kg the efficacy also:
improved o 100 per eent (Table V),

The culture kept on the £irst day after
medication £ailed show infeotive larvae, proving the

ovieidal property of the drug,

Mebe _ndézole A

- Mebendazole at 10 mg per kg body welght showed
62 to 100 per cent efficacy against Strongyloides
pentllosus and at 15 mg per kg body welcht, the
efficacy also rose to 100 per cent (Table VI),

Igvanigole
, levamisole exerted an efficacy of 95 to 100
per <ent at .m m3 per kg body weight and 100 per cent
efficacy at .15 e per kg body welcht against ‘
Strongvloides papillosus ( Table VIL),

The culture failed to ehow infactive larvae and

thus proved 1!:5 ovicidal activity.
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Ihiabendazole

An efficacy of 100 per <ent was obtained with
Thiabendazole at 100 mg per kg body weicht agulnst
Stronayloides papillosug (Table VIIT),

Few nﬁmhers of infective larvae were prezsent in
. certain faecal culturesy So the drug had no ovicidal

actiOn_o

Parbendazole
parbendazole showed 82,69 to 97,14 ver dent

efficacy at 30 my per kg body weight against
Strengvioldes papillosus, Uhen the dose rate was raised

to 45 mg per kg, 100 per cent efficacy was obtained,
{Table ;x)a -

The drug had exerted ovicidal action as no
infection larvae could he obtained in the dung cultures

kept after medication,

Morantel tartrate
Against Stronayloides nantllosus, Morantel

tartrate had an efficacy of 88,10 to 97,52 per cent at
10 m3 per kg body walght while at 15 mg per kg body
Qeight an efficacy of 100 per cent was obtained,
(Table X). ’

Infective larvae could bs obtained in the dung

cultures kept after treatment, hence the drug exerted
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no ovicidal effect on Strongyloides egas,

Tetramisole hydrechloride

Tetramesole hy@#ochloriée was 93 to 100 per cent
efficient aéaihst Stronayioides papillosus at 15 ng
per kg body weight, The efiicacy increased to 100 per
cent at 20 my per kg body weight (Table X1), Dung
cultures maintained after medication also showsd no

13!‘?&@ »
DISCUSSION

Fenkendazole

Fenbendazole was found highly effective against
strongyles and gﬁranﬂglggﬁes She Chgoust and Dyk(1975)
ohtaiﬂedlﬁﬁ.a per cent efficacy against Stronayloides
papillosus at five mg and 7,5 mg level, The results
obtained by Ruess (1974), Duwel and Kirsch (1975),
Fnigk et al.(1975), Duncan gt al,(1976) and Todd gt al.
(1976) were more or less supporting the present results,
Mnderson (1977) reported that there was no increaged
effect when the dese pate were inereaseds During the
pregent investigation also no increase in the éfficacy
was noticed vwhen the dose rate was increased from five

mg to 745 mg per kg body weight,
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Todd (1974) and Duwel (1579 a) observed
ovicidal property or inhihﬁted devalopmant of the
larvaa which was also 1n £ull agreement with the
present trial, | |
Thigphenate |

Thioﬁhanata was found highly esfective Lo

Stronavioides nawél&gsus at higher dose rate (100 ng
per kg). gimilar observations were also :eyorted by
OQunsusi (1978).

Mebendazole .
Idttle work had been undertaken against gastro=-
intestinal nematodes especially against Strongyloides

llosuz in calves, It was found highly effect;ve

against Strongyloides pagillosué at 15 mg per kg body
weighh and was ccmparable with the findings reported
Ly Kelly st al,(1975), Falzyev (1974), Kutzer (1974),

L e )

Kavai et al.(1977) and Mc Curdy et al, (1977),

levemizole
Ievamisole wag found az an effective drug against
Stronsyloides pepillosus in calves, It also showed a
“high efficacy at.higher dose level, The results were
in agrean Aant uﬂ»h the obgervations made by Rublin (1968),
Baker and Flsk (1972), Santiago»ggwglc(ZQVQ).



Turton (1973), Girardi and valle (1974),
Lyous et al.{(1975) ,
Thiabandazole

Thiabendazole was found to be a very effective
drug at 100 mg per kg body welght against
Strongyloides panillosus Restani and Borreill (1969)
also obtained 100 per cent removal of Strongyloides
papillosug worm whereas Chroust and Dyk (1975) reported
only 82,3 per dent eﬁfic&cy.at a doge rate of 15 mg per
kQe

As in the present trial Larbique gt a3}, (1975)
also did not get ovicidal action in cases treated

with 110 mg per kg dose level against Ostertagia sp.

and Cooveria ep,.
Parbendazaée

pParbardazole was found highly effect against
different developmont stages of the worm at 30 mg per
kg body weilght whereas the present trials revealed only
82,19 to 97,14 por cent of efficacy. But the drug was
proved to 100 per cent effectdve at 45 mg per kg body

welght against Strongyloldes papillosea,
Morantel tartrate

Chandrasekharan et al,(1973) obtained only
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43,9 to 59,08 per cent efficacy against Strongyloides
papillogug at 10 my per kg level vwhile an efficacy ’
of 88,10 to 97,52 per cent were obtained in the present
investigation at the came level, Rut 100 per cent
efficacy was noticed at higher dosage of 15 mg per kg
body weight,

Chandrasckharan et g},_. {locescit, ) reported that the
drug had no ovieldal effect as in the present
investigation,

Tetramisole hvdrochloride

This drug showed an increased eSfect at higher
dose level of 20 mg per kg body weight against
Stronavioides nanillosea, The present observations were

in accordance with that of -'E‘arzésen- and Aragen (1971}«



Table ITI,
Showing the pereentage of cfficacy of Fenbendazole
against Stronavioides papiilosus

Slawmber | Mean Sremedi- | fose rate . Post medlcation Gebeme | Perecntace of
of animal cation mg/ka 24 hrs 48 hra 72 hrs efficacy at
treated HaPole Dyt after after - after the 3rd day.

1 1600 5 700 500 200 B87.5

2 300 220 100 0 100,09

3 1600 1300 300 300 81425

4 200 100 0 O 1000

] 500 500 0 Q 1000

& 3100 2000 700 500 83.87

1 T2 T T T T T T e T T e T T e T T e T T

2 4200 2300 900 1100 ' 73,81

3 40000 18000 5500 2400 34,0

4 800 400 100 Q 100,0

5 1600 1600 500 100 87.5

6 500 600 200 0 10060

co
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Table IV, ' ;
. Showing pereentage of effileacy of fenbendazole
aga.tnat‘ Stmmrle,.&searia and _'I_*gichurie WOLTIS

“-’“ﬁ”‘ﬂ‘-“‘ﬂ‘-‘~‘~-~~ﬂ“~-~*‘~-”bﬁ*

S81,N0, Species Mean Pré- Iose Pareens
of medicat- rate Y tage of
wormg, dion ma/kg aﬁter after aﬁter efficacy

BePaGo bawt, ' , at the
" ard day,

—nnf--nuunnu-dwqﬁnnnu-ﬁn'-nin--:q:--bn:pdn-o‘b-o---m

1 HN,yitwlorum 200 5 100 0 o 100,0

2 ‘ 700 500 - O o] 100,40

3 46000 16000 400 300 899,35

4 2500 2300 300 0 100,0

5 100800 167200 83800 13200 86490

6 103800 99600  485300H 8100 92420

7 251000 136200 43500 5500 78,09

ﬂwnuq\-n.uan-: We TR e BB AD GS B R M TR AR AR AR AR W W W e N es e

1 Qeggvhasogto- 400 5 100 300 300 85,00

M EDs :
200 0 0 0 100,0

3 300 100 O o 100,00

4 100 o o 0 100,0

5 200 100 0 o 100,0

1 ;!.chostrgn— a0 5 ) 0 10040

Qzlﬂ 8Pe ‘
200 100 0 0 100,0

3 300 0 0 &) 10040

4 200 100 0 0 100,0

1 Cooperia sp. 200 5 200 0 0 100,0

2 100 L0 e O 10040

1 Hesemonchus sps 200 5 100 o o 100,0

1 Irichuris sp,. - 200 - 160 0 o) 100,0

2 | S 300 300 200 100 66467

3 400 300 200 200 50,0

O I3 OEY O omr oAy S oS® ¥ o £ S OSD e Y N XS omN o= moEm 2 oI IO =¥

=om ooy oSk ooy oo



Table V. Showing the efficacy of Thiophanate agéin-s!t{

strongyloides papiilosug

- 81 Jnumber Mean Premedie Doze rate Post medication £.P.G. Percentage of
of animal cation ma/kg 24 hrs 48 hrs 72 hre eificecy at
treated BePaGe bawt, after after after the 3rd day.

1 533 7 . 600 100 0 ' 100,0
2 v 6867 _ 2700 2400 700 . 90.0
3 1433 - 1500 6 0 - 100,0
4 233 100 - 0 0 100.0
5 8867 ' 2100 1500 1100 . 88,0
6 3767 | 1300 500 500 76,0 )
1 1700 100 1500 200 o] 100,0
2 2400 1200 800 0 100,0
3 1500 400 100 o 100,0
4 2800 400 100 O 1000

LN ] -‘ﬂ"---'“‘---ﬂ-ﬁ”*’*-avuu—‘“Q-'-ﬂh-‘--Qh--.

29



Tabie VI, ) _
Showing the efficacy of Mehendazole against
Strongyleides panillocus

$1,number Mean Premedi- Dosc rate  Post medigation E.F.G. Percentage of
of animal cation mg/lkg 2¢ hre 48 hrs 72 hrz efficacy at
- traated EaPeGe bawt, after after after the 3rd day

1 267 10 200 < 0 100.,0.

2 200 400 0 Q 100.0.

3 400 180 3] G 100.0.

4 2067 3600 900 700 66,13

5 23100 1800 300 800 62.0

6. 1533 _ 900 o C . 1000

i 3 300 18 400 100 Q 1000 .

2 800 500 200 = 0 100.0

3 1300 1600 200 ) 100.0 .

4 200 8] 0 8] 100.9

£9



Table VIXI,
Showing the efficacy of levamisole againat
stronqvloldes papillosus

—“--‘—--bﬁ-‘“ﬂbﬂ‘-‘---~----—*-a*---~----‘---‘

S1.nunber Mean pPremedie Toze rate Post medication ¥.P.G. Percentage of
of animal cation wi/ky 24 hrs 48 hrs 72 hrs efficacy at
treated TelPalle bette after after - after the 3rd day
T LT T T T e T T T T T T e T T T T S T Taee T T1ee T Tasen T T
2 2567 800 0 o 10040
3 433 100 ) o 100.0
4 1967 1500 O o 1000
5 S067 9660 1co 100 98,0
5] 200 300 100 %) 1000
i 300 15 100 0 0 100,0
2 200 100 a] o 120.0
3 800 300 o O 1000
4 . 200 Q 0 O 130C.0

¥



Table VIII,

Ehowiﬂfj the efficacy of 'I‘hiabendazble c.gainst
Strengyinidss nonillosus

--ﬂﬂ‘--~--g‘““----u--**“-----ﬁ."“”-“-‘-‘

51 sntumber Mean Premedies Doze rate Post medication T,P.G. Percentage of
of animal  cation ma/kg . 24 hrs 48 hrs 72 hrs efficacy at
traated TePaelle DewWte after after after the 3rd day

1 200 130 100 8] 1000

2 300 100 o 100.0

3 1100 1000 500 0 100,00

4 1390 ) ’ 1500 400 0 100,0

5 200 ‘ 100 0 O 13340

& 400 a0 100 o 1C02,0

--“Q‘-*-'-_‘-“--"-u----“-------‘uﬁ----ﬂn-“

g9



Table IX%, .
- Showing the efficacy of Parbendazole against

stronayloddas papilliosus

Slenumber  Mean Premedi- Tige rate  Post medication BePale rereontage of
of animal cation g/ kg 24 hrs 43 hys 72 hrs efficacy at
treatcd TaPeGa Detit e after after after the 3rd day
CT1 T T Temess T T T T T Thase T Tilos T Tseo T T T Tenie T T

2 3466,67 : 3500 1500 6030 82,69

3 10233,33 ] 12500 2500 1500 85434

4 223333 3500 1000 300 86,57

5 TFODDLO- " 9500 1060 209 0714

& 57000 : 8730 1700 300 . 94,74

1 4533 45 4900 0 s 10040

2 28157 " — 9500 100G 0 10040

3 8533 10500 500 0, 100.0

4 5467 5700 500 . O 1000

5 12600 13000 1500 0 1000

6 1867 1700 o 0 1000



Table ¥,

Showing the efficacy of Morantel tartrate against
strontyloldes panillosus

--'-*----—------~--‘_------_-~~-ﬂ------”~--

Sl.number Mean Premedie Dose rate. Pogt medication T.D.G. T Percentace of
- of animal cation - g/ kg 24 hre 48 hrg 72 hrs efficacy at
treated DeP G Dottt aftcr after after the 3rd day
1 1200 10 1200 600 100 91.67
8400 8100 2000 1050 B3 10
3 5667 7500 1500 £00 91,18
Z 3833 4900 . 1400 300 92417
5 4033 ' 4900 70 100 97.52
5] 2867 2500 600 180 96,51
T T T T T B T T T T T T T e T T T e T T e T T e
2 2000 - 3100 400 &) 100,80
3 85600 ‘ 3500 O o 10040
4 2167 2500 Q 0 100,0
5 7600 7500 300 C  100.0
6 5733 8400 500 0 10040



Table XI.

- Showling the efflcacy of Tetramisole hydrochloride

again st Strongyvloides papillosue

Slenumber Mean Premedie Dose rate _Pogt medication P,P.Ge. — Percentags of
of animal cation - mg/kg 24 hrs 45 hrs 72 hrs efficacy ot
treated BePele bawt, after aftter after the 3rd day

i 11800 i5 2500 1500 300 97,48

2 7500 9100 2000 . 500 93,00

3 6100 8500 800 o 100,00

4 5033 7900 600 200 96,57

5 8467 9300 1500 300 96,46

6 4133 3700 400 100 97.58

1 3633 20 5500 400 0 100,00

2 8700 10500 . 600 . O 100,00

3 3133 3000 0 & i0G,.00

G 700 TO00 1GC 0 100400

5 1333 - 2000 - 0. O 100.090

6 2567 3150 o 0 100,00

~---‘~~-'—---~-~-‘--~-“_-‘--~--”--n---‘~-.

¥
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SUMMARY

An investigation has been made into the incidénce

of gastrowintestinal nematodesg of calves in

 Kerala State by examining dung samples and

entrails of $9 nonedeacript calves and 440 cross

bred calves,

The specific ldentity of the different strongyles
and the Stronqyloldes species harboured by the
animals has been made by recognizing their third

stage lavvae in the faecal cultures,

2 total of eight species of gastro=intestinal
nematodes haas been encountered, Viz.,
strongvloides papillosus, Neoascaris vitulorum,
Oegorhagostomum radiatum, Cooneris sp.,Bunostomum
phlebotomum, Irichostrongylue colubriformis,
Haemonchus contortus and Trichuris globulosa from
different parts of the gastroeintestinal tract,

Jarsey cross <calves were found to e more
suscépuble to nematodiasis with a hichest incidence
of 69,02 per cent and the lowest incidence of 40,91
per cent recorded in Holstein-Friesian crosses,

cut of the 99 non-descript calves 51;‘52 par cent

and 55,43 per cent of 92 RDrown Swiss <ross calves

I'd
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ware found to infected with one or more specics

ot neﬂatoﬁes.

Strongz;e;deg £ ggllosug was the predominating
srecies in all the calves exgept in Hostein
friesian crosses, in which Haemonchus gontortus

was ﬁhe_cnmwon species,

Maximam 1ncidenae of nenatcdea wag observed during
rainy seasons in the months of June (100 per cent),
July (73,78 per cent) and August(gé.éd per cent)

and the lowest in winter, December (38,7 per cent),

The morphological features of the adult worms,
their infective larvae and eqggs, encountered, were

gtudied and described in detaii,

Pathogenicity of Strongggébes papillosus was
studied in naturally 1nfécted‘caIVes, Strengyloidosis
was charagterized by a catarrhal enteritis with
distruction of the gland in certain areas, and
Infiltration of mononuelear cells, eosinophils

and macrophagess The infected animals exhibited

dlarrhoec with mucus, weokness arxl emaciation,

¥icght broad apectrum anthelmintics viz..
Fenbendazola, Thiophanate, levamlsole,Parbendazole,

Mebendagzole, Thiabendazole, Mﬂrangel tartrate and
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Tetremisole hyﬂreehlavida were tried against
naturally infected Stronayloides cases,
Fenkendazole was also tried against strongyvlosis,
aseariasie and trichuriasis, The efficacy of all
the am:heimmtica, were determined,

S‘énbenaaécle at five my and 7,5 mg per kg body
weight were 81 to 100 per cent and 73 to 100 per cent .
Q&E&H 1losus respectively,.
The drug at five mg per Kg body weicshé was also found
to be 78 to 100 per cent effective againat Negascaris
vitu;o ¢ B5 to 100 per cant againﬂt Ceasonh aggstgg_n_zﬂ 8Pe,
100 per cent against Trichostronoylue eps,Cooneria sp.
and Hacmonchug 8ps and SO to 100 per cent against
Irichurds ap,

' "‘Mophanam was 76 to 100 per cent effective against

Stronavloddes papillegis at 70 mg per kg h@éy we.tght: and
100 per cent effeotive gt 100 mg per kg body weight,

effective agalnst Strone

Mebendazole showed an effleacy of 62 to 100 per cent
at 10 mg per kg body weicht and 100 per cent at 15 mg
per kg body weight ageinst Strongvioides paniliosus.
lavamisole was 95 to 100 per cent effective at
10 mg per kg level and 199 per cent coffective at 15 mg
per kg body weight, '
Thiakendazole showed 100 per cent efficacy at 100 mg
per kg kody welghty |
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parbendazolé at 30 mg and 45 mg per kg body
weight was 82,69 to 97,14 per cent and 100 per cent
effcetive against Strongyloides papillocus respectively.

& efficacy of 834,10 to 97,52 at 10 mg per Kg
and 100 per qent at 15 mg per kg body weight were:
obtained against Stronoyloides papillosus in case of
morantel tartrate, &

, ,‘I‘etram‘sc}.e hydrochloride was 93 to 100 per cent

. effective ac_‘;éinst; Stronayloides papillosus at 15 mg |
per Ko level and 100 per Qent at 20 mg j;zer ko level,

10, ’miayhamw, Tetramisole hydmchloﬂde,mbenaazalé,‘;
tavamdsole, Penbendszole and Parbendazole were

axerted ovicidsl property to Strovgyloides egos,
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- ABOTRACT

The nonedescript and crosas bred caivés ‘of Kerala
' were infected with ‘eight specles of gastm-inteau.nal
nematodes yiz,Strongylofdes papil ;L_gaua.t#eggg ;g
vituborum, Copperis Spe. Haemyhus con

’ ot!’QﬂQZlﬂiﬁﬁa oe '
Bunostomun BRLepoTomum, W m..é:.m-
'i‘riehastmggvlus @;ubrgfo 2, and Tr__i,vhg;}g globulosa

and of which 8 gg qz_l_glc&ea p_ggl;esue vag. the camnonest:.
Incidence of ne*natodes wae mere in cross. bred calves

(64,8 per cent) as comwareé‘ t:o non—descrim calves

(51 52 per cent);.' out of the ecross bred aalves,' Jersey’
oross bred calves were rﬁmﬁnﬂ to more susceptible to |
nemat;o&iasis. Nemt@diasis was cbaervad mt.;re du‘rir_xg
the rainy season of the .Jt:.am (June t.o August ).
Morphological features of adult warmsz and infective .
larvae were redescribed in detatl, Stronayloides
papillosus produced catarrhal enteritis and ﬁiec;:u:ent:
diarrhoea :Lm" naturslly infectad aross bred calves.
Thiophariate at ma ma per kg body wtaight Mbendazola
at 15 mg per ko body weicht, rgvamisolg at 1S mg pa;:_ !ch
body weight,, Thiabendazole at 100 mg per kg body welght,
Tetramisole hydrochloride at 20 mg per ke body weight,
Morantel tartrate at 15 mg per kg body weight and
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parbendazole at 45 my per kg‘ﬁoﬁy-meightaéxérﬁeé‘

100 per cent efficacy against _g;gngxggzgg“_g;g;;;gggg,
whareas, yenbendazola at 5 mg peE kg b@dy waicht
showed only 83 to 100 per cent eﬁiicacy againat
'Stgcngz;g gggtl;oeug, 78 to 100 per eent agalnst
aseariasis, 85 to 100 per cent against Strongylosis

and 50 to 100 per cent against Tfichurias&n,
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ABSTRACT

The non-descript and cross bred calves of Kerala were
infected with eight species of gastro-intestinal nematodes

viz,.Strongyloides papillosus, Neoascaris vitulorum,Cooperia
sp., Haemonchus contortus, Bunostomum phlebotomum,

Oe sophagostomum radiatum, Trichostrongylus colubriformis,
and Trichuris globulosa and of which Strongyloides papillosus

was the commonest. Incidence of nematodes was more in cross
bred calves (64.8 per cent) as compared to non~descript calves
(51.52 per cent). Out of the cross bred calves, Jersey Cross
bred calves were found to more susceptible to nematodiasis,
Nematodiasis was observed more during the rainy season of the
State (June to August). Morphological. features of adult worms
and infective larvae were redescribed in detail. Strongyloides

papillosus produced catarrhal enteritis and frequent diarrhoea
in naturally infected cross bred calvedé., Thiophanate at 100 mg
per kg body weight, Mebendazole at 15 mg per kg body weight,
Levamisole at 15 mg per kg body weight., Thiabendazole at

100 mg per kg body weight, Tetramisole hydrochloride at 20 mg
per kg body weight, Morantel tartrate at 15 mg per kg body
weight and Parbendazole at 45 mg per kg body weight exerted

100 per cent efficacy against Strongyloides papillosus, whereas,

Fenbendazole at 5 mg per kg body weight showed only 83 to 100
per cent efficacy against Strongyloides papillosus, 78 to 100
per cent against ascariasis, 85 to 100 per cent against
Strongylosis and 50 to 100 per cent against Trichuriasis.
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ABSTRACT

The non-descript and cross bred calves of Kerala were
infected with’eight~species of gastro-intestinal nematodes
viz.Strongyloides papillosus, Neoascaris vitutorum,Cooperia
SPe s Haemonchus contortus, Bunostomum ghlebotomum,
Oesophagostomum radiatum, Trichostrongylus ccﬂubriforﬁis,
and Trichuris globulosa and of which Strongyloides papillosus
was the commonest, Incidence of nematodes was more in cross
bred calves (64,8 per cent) as compared to non-descript calves
(51,52 per cent), Out of the cross bred calves, Jersey cross
bred calves were found to more susceptible to nematodiasis.
Nematodiasis was observed more during the rainy season of the
State (June to August), Morphological features of adult worms
and infective larvae were redescribed in detail. Strongyloides
papillosus produced catarrhal enteritis and frequent diarrhoea
in naturally infected cross bred calved, Thiophanate at 100 mg
per kg body weight, Mebendazole at 15 mg per kg body weight,
lLevamisole at 15 mg per kg body weight,, Thiabendazole at
100 mg per kg body weight, Tetramisole hydrochloride at 20 mg
per kg body weight, Morantel tartrate at 15 mg per kg body

"weight and Parbendazole at 45 mg per kg body weight exerted

100 per cent efficacy against Strongyloides papillosus, whereas,
Fenbendazole at 5 mg per kg body weight showed only 83 to 100
per cent efficacy against Strongyloides papillosus, 78 to 100
per cent against ascarlasis, 85 to 100 per cent against
Strongylosis and 50 to 100 per cent against Trichuriasis,




