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INTRODUCTION
\

In Kerala considerable increase In the milk 
yielding potentiality of the cows has been achieved 
after the introduction of Artificial insemenation and 
grading up programme with exotic g e m  plasm# A 
profitable dairy industry depends on productivity of 
the dairy cattle# resistance of the animals to adverse 
conditions and various diseases* reduced mortality and 
morbidity of young stock and adults etc#

The non descript cattle of Kerala are comparatively 
resistant to diseases# even though they are very poor 
milk producers# whereas#, the newly evolved cross breds 
such as* Non-deeeript x  Jersey# Non-descript X Brown 
swiss# Non-descript X Holstlen F re sM e n are considered 
to be comparatively more susceptible to diseases 
especially of parasitic origin* This eventually lead* 
to several problems in the live- stock industry. One of 
such problems in calf mortality and morbidity# which in 
turn adversely affect the economic equilibrium of dairy 
farmers*

In the later parte of the neonatal life and prior 
to weaning* helminthic infections appear to he very
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common in calves* They usually carry different 
species of nematodes in their gastrointestinal tract* 
Nematodiasis usually play an important role in 
morbidity* delayed growth and even mortality in cross 
bred calves,* Though large number of cases caused by 
different nematodes are being reported in the 
veterinary institutions of the State* practically very 
little work has been undertaken on the extent and 
control of nematode infection of cross bred calves*
Hence a systematic study on the incidence* 
pathogenicity and control of gastrointestinal nematodes 
with special reference to stroncvloidea species will 
contribute much scientific information for the health 
and wealth of cattle of the state•
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MATERIALS AMD METHODS 
COLLECTION OP DATA FOR INCIDENCE STUDY

Data on the incidence of gastro-lnte atinal nematode 
infection in calvee-belonging to different age group, 
breeds# at different Beacons were collected from various 
live stock farms. Veterinary Hospitals and slaughter 
houses of different parts of Kerala, This study was mad© 
by examining the dung or by examining the viscera and by 
culturing the dung samples collected from different 
animals.

The entriale of cross bred calves were purchased 
from the slaughter houses, Details such as* breed, 
approximate age and locality from where the animals had 
been brought were also noted. The various parts of 
viscera were examined separately. The contents and as well 
as the scrapings were thoroughly examined for the presence 
of helminths. Available lesions were fixed and preserved 
from time to time to study the pathological aspects of 
infection,

&CAMZNATXOH OP BUNG
The presence of eggs of Agcarisjet% Trichurls sp, 

Stroncvloides sp and Strongyle warms in the dung of calves 
were determined by sedementetion method* specific



identification of the etrongyle species were made by 
studying the morphological features of infective larva 
isolated from faeeal cultures*

■ ' ■ Pascal cultures
The dung samples collected from individual 

infected calves were placed in closed gloss jars or 
bottles or petridishes after moistening with well water 
and incubated at room temperature* The cultures were 
aerated at frequent intervals by lifting the caps of the 
containers*

Larvae from cultures were isolated by Baermann's 
method (Soulsby#1965)* the cultured faecal samples 
IS to 20 grn*. in weight were placed in wire guaae.contained 
enough water to cover the faeces* "The funnels were allowed 
to stand for at least one hour* Small quantities of water 
from the rubber tube end were collected and examined 
microscopically for the presence of larvae.

COLLECTION OF WORKS
The worms were recovered from the gastrointestinal 

tract of infected calves* "The intestinal contents- and 
mucus scrapings were subjected to repeated washings with 
water and decandstion* The sediment was examined under 
Diescetion microscrape and the worms were picked up by
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means of needles or brush.

EXAMXE?ATION OF ADULT mmT&DBS
M l the nematodes collected were washed in normal 

saline to remove adherent mucus and dirt, studies on
r

easily observable morphological features were made by 
prepairing temporary aqueous mounts in normal saline* 
Finer details of morphology of thick specimens were 
studied from materials cleared in creosote*

■ STUDY OP INFECTIVE LARVAE
Larvae from cultures were mounted on a drop of 

normal saline and immobilised and straightened by 
application of gentle heat or by mixing with Grom's 
iodine prior to examination*

PR3SSRVATX0N
Adults worms* larvae and lesions were preserved 

in 10 per cent formalin.
DIAGRAMS

All diagrams were made with the aid of camera 
lucida*

MUASUR5M3ITS
Measurements were made with the aid of an eye 

piece micrometer and from camera lucida drawings. 
Measurements of thin worms and larvae were taken after 
killing and straightening them by the application of 
gentle heat* .
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PHOTOMICROGRAPHS
Photomicrographs were taken from the materials

i  ‘

preserved and also from fresh materials*/ ,

<?’ ’ HXSTOPATHOfcDCXCAL STUEST
Tissues and organs showing lesions were fixed 

ana preserved in 10 per cent formalin, suitable areas of 
lesions were selected, trimmed and washed for 24 hours in 
running tap water* After embedding the cleared tissue 
in paraffin, sections of a thickness ranging from five 
to eight microns were prepared and stained with 
haemotoxylin - eosin for histopathological studies,

EVALUATION OF BFPXCACy OF ANTHELMINTICS
Calves iihich were naturally infected with different 

species of gastrointestinal nematodes were treated 
with various anthelmintics* The assessment of the result 
of the trial was done by corapairing the premedication 
and the post treatment egg per gram of dung collected from 
naturally infected calves,

Stolls •dilution* method was employed to determine
the e,p,g, of faeces. Three grams of faeces was taken 

* into a test tube graduated to 45 ml. The tube was then 
filled to the 45 ml* mark with water and 10 or 12 glass 
beads were' added. The tube was then closed with a rubber



stopper ana then shaken well to give a homogenous 
suspension of the faecal material. Then 0*15 ml of the 
well mixed suspension was-drawn off with a -pipette and 
placed on a slide* the total nunfeer of eggs in the 
0*15 ml.sarfple was then counted and this, multiplied by 
100 gave the total number of eggs In 'one gram of faeces 
(Soulsby*1976)*

Sight anthelmintics via** 'fenbendazole <Panacur» 
Hoechat) # Mebendazole CSben«.Gufic)# thiabendazole ■ 
(Tftldbendolft-M sd), Parbendacole (Heiatac#SKP)*Levamesole 
Hydrocloride (Levamcsala-lSO-Khanael wal) .Thtcphanate 
(Memefax-M & B)# Morantel tartrate (Banminth xx-&£elzer) 
and Tstramesolo hydrochloride (Wilvem# tCX) were used 
against natural infection of gastro-intestinal nematodes 
in calves* The average pre-medication e*p*g* was 
calculated by determining e*p*g*. of dung in three 
consecutive days prior to indication in most of the cases 
or fcy taking the qp*g« on the previous day in certain cases* 
After medication* e*p*g* was determined on three consecutive 
days starting from 24 hour following medication* the drugs 
-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 the drugs* ■'
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REVIEW OF LITERATURE

Incidence of nematodiasis in calves have been 
recorded by various authors in different parts of the 
world# In the year 1892 Giles recorded Oaooerla 
curtlcei under the name stronovlus ventrlculoaua in 
Punjab and this observation was confirmed by Gaiger 
(1915)* Bhalerao (1933) recorded captllarla bllobata and 
Haemonohug glmills from cattle in India# Vaidhyanathan 
(1942) noted a heavy incidence of strongyloide a 
papillosus in Madras during routine examination of calf 
dung# Cooperla uunctata and C.nectinafca were recorded 
for the first time in Indian cattle by Rao (1940)# An 
epidemiological investigation carried out in the 
government dairy form at VishSkapatianam revealed the 
infection of Mearla \d.fculorum in 11 out of 120 calves aged 
between one month and 12 months (Ananaaraman,i951) # He 
also reported the presence of Aaoarla vltulorum infection 
in two calves of 26 and 19 days of age respectively*

Lai (1956) reported 11 species of strongyles via,,/ffaemonchns contortus, Qaterftaqia ostertaoi *o«clrcumcincta # 
o#trlfurpata« o#plnnata# Q#Ivrata, Cboneria punctata,. 
Trvchoatrongvlus eanrlcola. T.vltrlnua. T»extemslatus and 
T.colubriformis in 168 of 339 cattle examined*



syppsrer and Pfeiffer (1960) recorded about,
35 per cent Sfcronayloidea patailloaua infection in week 
old calves of Australia#

Ikme (1970) examined 98 Fulani Calves under 10 weeks 
age* around the plateau area of Northern Nigeria* for 
nematode infection and found 90 per cent and 81 per cent 
of the calves showed eggs of strongyloides mydllosus 
and Neoasearis vitulorum respectively in their faeces* 
Natural infection of Qsfcertaaia and Cooperla sp* in calves 
had- been reported by Brunsdon (1972)* pethkar and

■ Hiregaudar (1972) recorded Qstertsala sp** Cooperla sp*
• - and Maid.atoclrgua, dicdtatus from five per cent* 19 per cent 
and 44 per cent of cattle examined respectively. They 
also reported the presence of Tgichosfcronqvlus sp#

Chauhan gt*®^* (1973) screened the dung of 625 cattle 
aged between three months and two years* for parasitic 
infection and obtained the incidence rates of 30*75 per

■ cent* 12*10 per cent and 36*07 per cent respectively for 
Strongyloides najaillosus* Neoaacaris vitulorum and 
Trlehosfcronqylug sp* Natural infection with Haemonehua 
place!* Trlohoatrgncylua axel* T*colubriformis* Goooeria 
punctata* C.peofcinata* C.onchorhora and Qstertacia 
oatertaci wore recorded in calves by Ciordia and 
^cCanrpbell (19735*



Costa et al* (1973) screened 59 calves of mixed breeds 
in Brazil and recorded Caoserla sp* ( C» punctata, 
C«oectinata and C*onchooftora.]< * in 100 per cent cases* 
Haemonehus sp* (H,contortus, end H»simllla) in 80 per cent 
cases* oesonhaqostomum radlatum in 80 per cent#Umostomum 
ahlgbotomum in 80 .per cent* Trlchuri s dlaeolar in 03 per 
cent* Trfchoefcronalus axel in 61 par cent and stroncvlcldes 
panlllosus in 44 per cent of cases* tfeno et al. (1973) 
opiened that the important species of gastro-intestinal 
nematodes affecting cattle in Dominican 'Republic were 
Haemenehus contortus* H.nlaeel* .Bunoatornufft phlebotamm and 
Os sonhaooatcrmisn radlatum,

A survey conducted by Malesewski at â * (1975) in 
Washington cattle during, the period from 1972 to 1973 
utilizing 3700 faecal samples from 29 herds and four feed 
lot® and viscera from S3 cattle* revealed 44 per cent of

eggs* three p e r cent Nemafcodlrrus eggs 
I , and two per cent Trichurls eggs* They also' found Qstertacia 

sp,* from d i  the viscera examined* to n g m n et al*(1975) 
recorded different species of worms such as Cooperla sp,* 
OegoPhaooatomum sp** Triehostronovle .Bunoatomum ep,* 
Haeraonchus ep** Meclstoolrrus sp* and Stronnvloldea ap, 
from- calves of 'three to five months old* suffering from 
gastro-enteritis*

10
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Yazwinski and Gibbs (1975) screened 94 adult cows,
79 heifers and 91 calves of Maine dairy cattle and 
reported strongyles in 95*7, 98*7 and .96*7 per cent of 
the animals respectively, Strongyls species were 
identified as Oatertaaia sp*, Cbo^rla sp», 
Trich.oatrongylua sp*, Haeroonchua sp* and Qeaophaoostarmm 
sp** The authors also recorded 64,3 per cent of 
strongyloides oaoillomis, 40*3 per cent of Bunostomuro sp*, 
27*8 per dent of Kematodirrue sp,,. 27 per cent of, 
Trlchuris sp* and two per cent of Caolllaria sp. in those 
animals*

Tongson et al.(1976) recorded the incidence of 
Goooeria sp* and stonevloides sp* in young calves at the 
a*n*s*a-* cattle.and crop farm in rhillipines* The monthly 
mean counts of strongyle ova of 20 calva© aged one to 
five months were studied by Tongson and Trevola (1976) 
at Venadla ranch in fhlllipines* Highest egg per' gram 
of faeces was observed when animals were between two to 
four months old with Strongyloides sp*, Coooerla ap«, 
Oesonhacostomum sp« and Bunostomum species* Gregory(1979) 
in the course of routine helminth survey of cattle in the 
Korhogo district of northern Ivory coast in 1974-*75, 
found a single case of Qesoohacostomum multlfoliatum in 
300 faecal samples examined*

The effect of season on the incidence of 
helminthic diseases was observed by Chauhan et al*(loc*6lt)
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and opined that egg counts were highest in rainy 
season in fcwfsaloes and during winter in: cattle*
Hitch<311 ('1974} reported that Ooaotfoaoasfccmum
£adiatt|m infection was highest in JUlyhuguct# about ̂ *

four months after Suismer rain fall* According to 
Y&svdnski and Gibbe (loc#eit* istgonovloidafl infection 
was highest in .Hay-nTune period and lowest in Winter 
period of Jantiary~February in calces* Tongson ana 
Travela <loc,oit*) stated that in Qesoohacaatemufe Sp** 
JlPhQPftprcftjSS ®P* ®nd M^ir^nehu^ sp* infections# two 
secondary peaks coinciding with rain fall occurred in 
June add' fifcwefriber were observed in calves at vsmadia 
ranch in Phillipihes*

■ RESULTS
Out of 539 calves including 99 nondescript 

calves examined* 385 cross bred calves and 51 non* 
descript calves were found to harbour one or more 
species of nematodes*

In the present investigation# nematode infection 
was observed a total of eight species in 64*7? per cent 
cross bred calves and were encountered from their 
gastro-intestinal tract*. The -worms encountered were
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Stroneivloldes oaolllosug* Neoasearia vitulorum..
06 sophaaostcyrturn radiaturo* Coooeria sp## Btmoatonum 
Ohclobotemum. Trlchostronaylfta eolufcrif ormls* 
ilaemonchus contortus* and Trichurls qlobulosa#

Sfcroncr/ioides papillosua was found to more common 
In 99 cross bred calves and 16 nondescript calves 
giving a total highest incidence of 33*33 per cent#
The lowest incidence (2#98 per cent) was that of 
Trichurls qlohulosa, (7 cross bred calves and 
2 nondescript calves)#

In nondescript calves 51*52 per cent were found 
positive for nematodiasis and among that Strongyloides 
oanlllosua was the highest (16*16 per cent) and the 
lowest was Bunostanum dhlebotomum (2#02 per cent)*

Strongyloides oanlllosua was recovered from 
23*62 per cent of the 326 Jeray calves* which was the
highest and 1.53 per cent incidence of trichuriasis
came' lowest*

Among the Brown-swiss cross bred calves 55*43
par cent were infected and in that also strongyloides
oaoilloaua predominated (21*74 per cent).



Among Holstein Friesian crosses 40.91 per cent 
were found infected with nematodes with highest 
incidence of Haemonchue contortus (18,18 per,cent) 
and lowest (4,55 per cent) of M.vltulorum#Cooneria sp, 
and Bunosfcoimim nhletetomum. The details of the rate 
of infection in different breeds of calves with 
different species were furnished in. Table i»

During the period of June# July# August and 
October# all the calves examined were found to harbour 
one cr more species of nematodes with a highest incidence 
of Strongvloidee oanlllosua <55*56 per cent)* Lowest 
incidence of S.papillosu^ <6*4 per cent) was obtained 
during the month of January, 'The highest and lowest 
incidence of other worms were?* Naoascaria vltulorum 
(50 per cent in June and no infection noticed in 
January and April? Bunoqtomum ohlebotomum (18*75 per cent 
in October and nil in Hbvefrtber)? Haemonchue contortus 
(14*9 per cent in January and nil in June and October)#
Oesogshagoatocnuro radlatum (25 per cent in September and 
nil in January and December)? Coooeria sp* (10*6 per cent 
in January and nil in May# August and September? 
Trichostrongvlus axel (19,1 per cent in January and nil 
in June and October) and Trlohuris crlo'bulosa (6*67 
per cent in April and nil in February# June# August# 
September# October and November)*. The data on the

14
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seasonal incidence was furnished in the Table XI*

DESCRIPTION OP THE VOWlS t3»C0UNfERSD

Stgonavloidea oapilloauc
Body was slender# long# filiform and attenuated 

anteriorly* Buccal capsule-was practically absent* The 
female worm measured 4*48 mm in length and 64*94 
microns in thickness at the vulval region* ^esophagus 
teas cylindrical and without a posterior bulb and have 
got a length of 844*6 microns* Mouth was' provided 
with three indefenite lips* The nerve ring was situated 
at 171 microns and excretory pore at 181 microns from 
the anterior end* vulva was at 2*99 mm from anterior 
end and provided with distinct lips* Vagina was 
transverse# uterine branches were opposed# twisted and 
contained S to 6 embryonated eggs at a time* Length 
of the ovijector came about 360*8 microns* Tail was 
65 microns long and conical (P la to I# Figs. $ and 2),

The eggs ware oval# thin shelled# contained 
actively motile first stage larva inside and measured 
53*94 microns long and 33*66 microns wide. The eggs 
hatched in about 9*30 hours to 11*15 hours after it was

, az. »being voided*





Infective larva (Plate II, Figs* 1,2,3 and 4)
Infective larvae could be seen in the cultures from 

36 to 48 hours onwards, The diagnostic features of the 
larva were the absence of the sheath and the 
character!© filiform oesophagus. The larva measured 
619,69 microns in length and 13,81 microns in thickness. 
Oesophagus was 262,97 microns long. The nerve ring and 
the esecreatory pore were 56,41 and 75 microns 
respectively from the anterior end. The genital 
primordium was situated at 323,36 microns from anterior 
end* Tail was 68,4 microns long,
Coo.ner.ia. so.

The head end was thin, without clearly demarkated 
lips with poorly defined head papillae. The head end 
was fitted with vesicle or cutioular thickenings of 
different shape and sloes and bear transverse striationa, 
(Plate ill, Figs 1,2 and 3s Plate IV, Fig, i), in the 
remainder portion of the body the cuticle displayed 
8 to 16 longitudinal lines. The mouth cavity was small. 

The male worms measured 5*64 to 7,48 mm in length 
and 75 t© 112,5 microns width. The length and breadth 
of the head vesicle was 92,5 to 115 microns and 37,5 to
49,5 microns respectively, Nerve ring was located at a
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distance of 237,5 to 277,5 microns from the head end* 
Oesophagus measured 337*5 to 352*5 microns and had 25 
to 30 microns width at the level of the oesophageal bulb. 
Spicules were equal and similar with a deep concavity 
about the middle of the ventral aspect and bent 
vcntraily at the distal portion. They were brown in 
colour and measured 150 to 237*5 microns in length and
22.5 microns broad* (Plate IV. Fig 2. 3 and 4)* Bursa 
was comparatively long and three lobed. The dorsal rib 
was thin and measured 100 to 137.5 microns length and 
10 microns broad* Approximately in the middle of its 
length, at about 52*5 to 75 microns from its base, a pair 
of lateral stem branched off from it and it bent 
ventrally and anteriorly. It measured 37*5 microns long 
and 3*75 microns broad* At this same level the dorsal 
stem divided in the form of a 'horse shoe' appearance, 
each of which ended in two dichotomous ramification Of 
Which the outer one was larger and inner one short* The 
eixterno-doraa 1 ray originated from the base of the dorsal 
ray* run laterally, bont posteriorly in acute angle and 
reached almost the edge of bursa* The antero-lateral 
rib was very stout as compared to media-lateral and the 
paster© lateral thin* The venfcro ventral was shorter and 
thinner than other canes* The later© ventral was thick 
and the distal extremity was pointing anteriorly* There
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were fine manrdLXatlons on the bursal cuticle between 
the ventro ventral and posfcero-lateral rays on each 
lateral lobes. The genital cone was characteristic, 
triangular v&th apex posteriorly and had two papilla© 
at the apex* {Plates v Figs. land 2s Plate V*# Figs,.
2 and 3).

Female worms were longer and measured 6*75 to 
7.875 mm by 87*5 to loo microns* Nerve ring xv*as 275 
to 207,5 microns from the anterior end. Oesophagus 
measured 350 to 375 by 22*5 to 37*5 microns* The vulva 
was 1*44 mm from the tail end and was marked by 
longitudinal opening guarded by thick crescent shaped 
lips* The combined length o£ ovijector including 
spincters was 375 to 380 microns. (Plate viX.Figs 1 and 
2s Plate VIII, Fig. 1), The uteri were apposed and met 
about the region of the vulva in a common vagina. The 
tail was slender and tapered gradually to a sharp point, 
(Plat© VII Fig.l). The anus was situated about 132*5 to
137.5 microns from the hind end of the worm. The eggs 
wife oval, thin shelled and measured 65 to 67 microns x
32.5 to 35 microns*
Infective larva (Plate VZX1, Figs. 2, 3 and 4),

The infective larva was provided with two 
conspicuous oval bodies at the posterior end of the ■ 
buccal capsule. They measured 733*3 to 780 microns in
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length and 27.36 microns thick* The oesophagus 
measured 143*06 microns long* The nerve ring and the 
excretory pore were at 44*46 microns and 52,03 
micron® respectively* from the anterior end. The 
length of tail sheath was 47,88 microns and ended in 
a conspicuous whip like filament*

Qeaoohaooatomum radiatum
The body was elongated and the buccal capsule 

provided with internal leaf crown* The cephalic 
vesicle was large and voluminous and with a constriction 
at its middle. The cervical grove was complete*
(Plate IX Fig*!) The lateral membranes were well 
developed extending nearly the entire length of the 
body.

The Rales worms were 14*27 to 16 mm in length and 
334*1 microns thick* The diameter of the head at the 
anterior end was 157.32 microns. Cephalic vesicle 
measured 290.7 microns in length. The constriction 
of the cephalic vesicle was at 188.1 microns from the 
anterior end* Oesophagus was 733.0 microns long. 
Spicules were equal and measured 738 microns long. The 
length of the gubemaculam was 110 micron®, Hie ventral 
rays of the bursa run parallel and equal in length and 
the lateral rays arose from a common stem* The externo- 
dorsal rays arose from the dorsal ray and bifurcations
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of the latter gave two ©mall external projections,
(Plate IX, Fig,2),

'She female worm© measured 16, IS to 20,4 mm in 
length, The length of the oesophagus was 721,6 microns. 
The vulva was located 1,033 urn from the tall end. 
Posteriorly the tail diminished markedly in size to 
taper gradually to a slender tail measuring 393*6 
microns (Plate IX, Fig,3), Eggs were oval thin shelled 
and measured 70 to 76 by 36 to 4o microns.

Infective larva(Plate X, Fig®*1,2 and 3),
The infective larvae were 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 from
the anterior end respectively* The length of the toil

■\

and the sheath were respectively 63,4 microns and 167,53 
microns. The sheath was coaraly ridged transversely 
and this being noticed in the inner edge o£ the larvaa 
when It was lying in a curved position,

Neoascaria vitulorum
The body was soft and translucent in appearance, 

Anteriorly there, were three lipo whidh were broad at the 
base, measured 85 microns wide and pointed at the tip* 
The three lips were arranged as one dorsoily and two 
eubvenfcrally.
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The males were 15 to 25 cm in length and 3 to 4 
mm In thickness# oesophagus was simple and measured 
820*8 microns in length# The ventral surface of the 
tail possess two irregular rows of 10 to 15 papillae 
and at the tip of the tail possess a spike like 
appandage of about 44*46 microns long* Anus is 
situated 51*3 microns from the tip of the spike* 
Spicule© were equal and measured 950 to 125o microns*

in females the length and thickness -were found 
as 20 to 25 cm and 3 to 5 mm respectively* vulva 
opened at the anterior 6th of the body*

Eggs were thick shelled# subglobular surrounded 
by finely pitted albuminous ©oat and measured 85*8 by 
71.82 microns (Plate xiv#£ig.i a)*

Bunosfcormim Phla&ofcomum
The anterior end was bent dorsally* The buccal 

capsule was infundibular# with two aerailunar cutting 
platea at the margin# two lancets near the oesophagus 
and a pair of subventral lanceIs in the lateral wall 
of the capsule (Plate %E#PIg,l). The dorsal cone was 
well developed* The males were lo to 12 mm long and 
450 to 475 microns wide with a relatively pointed tail 
of 400 to 500 microns long* The spicules were equal# 
filiform# alafce and measured 3*5 to 4 mm in length*.
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The bursa was funnel shaped and the dorsal ray was 
a syramet rically branched* The lateral lobes were 
continuous vantrally (Plate %t,Pig*2). The female 
measured 22 to 27 mn In length* The posterior end of 
the body was gradually attenuated and terminated into 
a bluntly pointed tail*

The egg measured 85,5o to 103 microns in le n g th  
and 47,88 to 56,33 microns wide.

Infective larvae

The third stage larvae were 688*8 microns long 
and 23,94 microns broad* The oesophagus measured 
150*40 micron® long* The nerve ring and the excretory 
pore were 51*3 and 80 microns respectively from the 
anterior end* Genital primordium was 343*7 microns 
from the anterior end. The tail end sheath measured 
about 37*62 and 68*4 microns respectively* The tall 1 

sheath was very slender and the tail was bluntly rounded 
(Plate XXI* Pigs 1 , 2 and 3).

Haemonohns contortus
They were comparatively larger worms with head 

less than 50 microns in diameter* with a small buccal 
cavity and three conspicuous lips* h slender tooth or 
lancet originated from the base of the buccal cavity*.
The cervical papillae were prominent ana spine like which 
was about 300 microns from the anterior' end*

'22



PLATE XI



PINT'S XXI

# 3 ■



The male worm measured 10 to 20 mm in length 
by 400 microns wide* Hie spicules wore 425 to 440 
microns long and provided with a hook at the distal 
end* Gubernaculam was 200 microns long and 20 to 28 
ailerons wide* Oursa had large lateral lobes end'a 
small asymmetrical dorsal lobe* The drosal ray was 
inverted *Y* shaped {Plate XI!I# Pig, 1)*

Hie female was 20 to 30 mm long and 500 microns 
wide with a slender sharply pointed tail measuring 
425 to 600 microns long* The vulva was located 3 to 4 
mm from the ..anterior, end and was covered with e 
prominent flap which projected posteriorly(Plate Kill, 
Fig*2)* The white ovaries wind spirally around the 
red intestine giving the females a barbers-pole 
appearance*

The freshly v o id e d  e g g  measured 71*82 by 37.62 
microns*

Infective larvae
The third stage sheathed larvae measured 754*4 

microns length and 20.52 microns in breadth. (Plate 
XIII* Fig© 3 and 4). Hie.nerve ring and the excretory 
pore were at 85.80 and 102 microns from the anterior 
end respectively. Genital primordium was at 256*5 
microns from the anterior end* Anus was at 44*46 
microns from posterior end and the sheath measured
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71*92 microns* The tail sheath had a Jdnlc Just 
posterior to the larva tail*

Trighoatrongviuo eolubriformls
These were small, slender worms with a small head 

and without a buccal cavity or cervical papillae. The 
males were 4,3 to 7*7 mm long, The bursa was large 
and the dorsal lobe was very small, (Plate XXV, F±g,2). 
spicules were dar& brown,®ub-»equal and bent ventraliy* 
The left and right spicule measured 136 to 171 microns 
and 123 to 154 microns in length respectively,
Gubernacul can was 66 to 88 microns long and boat shaped#

ihe females were 5 to 8*5 mm long with a slit 
like vulva* There were well developed ovijccfcors and 
were 400 to 5Q0 microns long (Plate XXV,Pig*3 )# Anus was 
located at about 65 to 90 microns from the tail end.

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

Infective larvae
The third stag© larvae was 689*80 microns long 

and 23*94 microns in broad*(Plate XV,Figs*l,2 and 3),
The oesophagus measured 150,43 microns long, The nerve 
ring and the excretory pore were 51,3 and SO microns 
respectively from the anterior end, Genital primortfiura 
was 343,7 microns from the anterior end, The tail and 
the sheath measured 37,62 and 69*4 microns respectively. 
The tail sheath was very slender and tho tail was
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bluntly rounded#
Trldhurls olofculosa

The body was composed of a very ©lender long 
anterior and a much thicker posterior portions* The 
cuticle was transversily striated. The males were 40 
to 65 mm long and 700 microns wide* The slender portion 
constituted about 2/3 of the body* The. single spicule 
measured 3*8 to 5*7 mm and 35 to 85 microns wide with 
a large flare at base and ends in a sharp point.(Plate 
XVX.Fig.l). specule eheeth was covered with e?5ines 
which were 6 to 8 microns long as the proximal end and 
17 to 19 microns long on the distal end.

The females (Plate XVI. Pig. 2). were 42 to 7o mm 
long and 870 microns wide. The slender anterior part 
constituted 3/4 of the body length. The vulva was a 
little behind the posterior end of oesophagus*

Eggs were barrel shaped, dark brown with bipolar 
plugs, contained unsegmented embryo, it measured 
60.40 to 71.82 microns in length and 30.78 to 34*2 
microns in breadth* (Plate XIV. Fig. lb).
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Breed wi*e incidence of Castro-intestinal nematodes of calves in Kerala
Table I.

Kind of Total +ve of S.panlllo— N«vltulo- Q.radia— Coopgria B.phlebo- T.eoln— H.con— T.qio-.animal Nos* infe- s u s ... ...  ram___  turn_____  sp« tornurn __ fori for- tortus foulosaexami- exarai- ction Ikss.* . % Mos, % Nos. % Nos. % Nos* 55 mis Nos. 5* Nos. %ned* ned* Cnema— 4vs +vc +v© -fve +ve Nos* % -?-ve 4vetodes) +ve
* * *  * *  * *  * *  ' * * ’ **■ ■ *  * *  * •  * •  m * am  * »  « * '  mm w  « ■ > « • « •  w  « •  • »  «■» m  ««» »■«Non

descript 99 51 51.52 16 16*16 6 6.06 11 11*11 S 5.05 2 2.02 5 5*05 3 3.03 3 3.03
Jersey
cross 326 225 69*02 77 23.62 24 7.36 22 6.75 12 3.60 37 11.35 24 7.36 24 7.36 5 1.53

Brown .
SWiSS . S .■
cross 92 51 55.43 20 21.24 9 9*78 2 2.17 4 4.35 4 4.35 3 3.26 7 7.61 2 2.17
Nolsteinfriesian
cross 22 9 40.91 2 9*09 1 4.55 0 0 1 4.55 " 1 4.35 0 0 4 18*18 O 0
Total 539 336 62.34 113 33.33 40 11,9 35 10*42 22 6.54 44 13.08 32 9.51 38 11.31 lO 2.98
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Table XX.
Seasonal Incidence of gaatro-intestinal nematode infectionIn calves in Kerala

Month Total +ve 
exarai** ned.

% of s,papill- N.vlfculo« 
infs- osusctiois Nos* {nerna- -4-ve 
todes)

15 rumNog.
4ve

B.Tjhlebo- H.con~ Q.radla-.
tomuarn, tortus turnNbs. % Nos, 5S Nos,*v» 4-ve *ve

Cbope.ria T»coIti«» T»qlo- 
gfo- M & a K s  5a-loâNos, 15 cnis $Jes+ve mis

NOS,
■we

&/-> +ve

January 47 29 59,2 3 6,4 0 o 4 8.S 7 14.9 0 0 5 10.6 9 19,1 1 2 .1
February 89 52 58$ 3 16 17.98 6 6,74 8 8,99 7 '7*87 6 6.7# 4 4.49 5 5.62 O 0
March 72 43 59,72 12 16,67 7 9.72 4 5.56 4 5.56 6 8.33 6 S. 33 3 4.17 2 2.78
April 60 26 43,33 5 8*33 O O 4 6,67 3 5.00 5 8.33 1 1.67 4 6.67 4 6,67
May 80 39 48,75 17 21,25 6 7,50 4 5,00 S 6.25 4 5.00 Q O 1 1.25 2 2. 50
June 14 14 100 3 21.4 7 50.0 1 7.1 0 O 2 14,3 1 7.1 0 0 0 0
July 37 29 78,38 9 24.32 2 5.41 5 13.51 3 8 .11 3 8,11 2 S.41 «*/ 3.11 1 2.70
August 18 17 94,44 20 55.56 1 5.55 1 5.56 2 1 1 ,1 1 2 11.11 0 0 1 5.56 O 0
September 32 22 68,75 7 21.as 3 9.38 2 6.25 4 12.50 8 25.00 O o 1 3.12 0 0
October 43 40 83,33 25 52.03 1 3*08 9 13,75 0 O 2 4.17 3 6,25 O 0 o 0
November 33 18 54,5 7 21.2 4 12.1 9 0 1 3.0 2 6 .1 1 3.0 3 9.1 O o
December 32 12 38,7 3 9.7 3 9.7 1 3.2 1 3.2 Q 0 1 3,2 2 6.5 1 3.2
SS SZ S3 SS6 S B ss » e e o a 3 3 B S # as' sb G9 St ft SS =3 SS = CJ S3 CH a a a 'SS- SC SB- SB ss ss SB S3 SI SC SB. SB SB a  a  st
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DISCUSSION
The incidence of strongyloldes oanilloaus 

was found to be 33,33 per cent in the present 
investigation was in confirmity with supperer and 
Pfeiffer (I960) who recorded an incidence of 35 per 
cent in cattle, whereas Ikme (1970), Costa et 
(1973), and Yazwinski and Gibbs (1975) reported a 
high incidence of Strongvloides papillosug (61 to 
90 per cent).

Bunostomiasis was the next major infection 
detected and was found to be 13,08 per cent, Pereas 
Costa gt aj., <loc#cit*) and Yawzwinski and Gibbs 
(loc*cit*) reported 80 per cent and 40*37 per cent 
of incidence of Sunoatomum nhlebotomum in cattle 
respectively* Ncoascarls vltulorum was recorded from 
11*9 per cent of cross bred calves examined in Kerala, 
whereas, Anantharaman (1951) got 9*2 per cent and 
Chauhan et al* (loe.eit.) reported 12.10 per cent 
ascaris infection in calves* But Ikme (1970) reported 
an incidence of 81 per cent aseariasis in Nigeria*

The incidence of other strongyles and Trichuris 
was very low in the present investigation as compared 
to the observations made by Ohauhan gfe al*,(loc*cit*)



a©

Hitcheal (2.974) reported that eggs of 
Qagophaaogtoroum sp* x?as highest lft ĥsly - August 
months* But in the present study ©esophsgastomiasla 
was found to be more In septenfoer (25 per cent)* 
According to Ysawinski and Gibbs (loc.cit, }, 
stronavloldes Infection was more in Hay-June period, 
whereas# the present study revealed the highest 
incidence of ©fcrongyloidosis in August and October 
(35*56 and 52*00 per cent respectively)*
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Review of literature

According to Veegors (1954), symptoms of 
strongyloideg infection in calves were diarrhoea*lose 
of appetite# retarded growth and emaciation, h pustular 
dermatitis was reported on abdomen# udder and limbs#as 
they were the parts which come in contact with infected 
bedding. supperer and Pfeiffer (1960)# also reported 
that the infection due to stronesvloides oaoillosaa was 
very mildein some week old calves. Heavy atrongyloidiosia 
was characterised by coughing# cessation of growth and 
some times•diarrhoea,

Gross lung damage were noticed two days after 
infection due to the penetration of S.paoillosua larvae 
and reached its masdmum in 'about three days* At that time 
the lung surface were covered with petechias and 
scchymosis* ('Turner and shalikop#1958) • In lungs from 48 
hours onwards haemorrhage and oedema or petechieal 
haemorrhages in the upper parts were apparent(Gillard# 1967), 

the intestines appeared to be voluminous and purplish 
blue and their contents were llquid#browsi or black# 
haemorrhagic with large erosions of the epithelium of the 
duodenum and jejunum* the wall was in£lam»d#congeatad and 
thickened* (Morrel aid FOgel*l954)*

Lesions of strongyloidosis consisted of catarrhal 
inflammation of the small intestine while in severe
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Infections there must be necrosis and slouching of 
mucosa* (Soulsby,1976) Damage to the intestine was 
generally confined to the duodenum and jejunum in the 
form of catarrhal enteritis* Srivasthava and Pande 
(196S) described that the adult females* staying in 
the submucosa were found encapsulated* some times with 
phagocytosis*

In lungs* severe strongyloides Infection caused 
subpleural petechiael ecchymosis and some times patches 
of consolidation* Tissue sections taken on the 4th or 
5th day revealed marked congestion with blood having 
passed into alveoli* (Gillard, loe.cit*)* The smaller 
branches of the pulmonary artery showed an inflammatory 
reaction characterized by the presence of eosinophils 
adherent to the endothelium# The simplest reaction was 
an atypical hyperplasia of the epithelium, whereby it 
became pseudostratified with poorly differenciated 
c e l l s  with all layers of bronchiolar wall infiIterated 
by eosinophils* The larvalworms were frequently found 
in the bronchioles, surrounded by eosinophils* The 
granulomas farmed in the lungs were not organised in 
the conventional manner, except which they surround dead 
parasites, but. consisted of wide cuff *s of a mixture 
of histiocytes and eosinophils with a variable number
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multinucleate giant cells and extra vacated 
erythrocyte®* (Jubb and Kennedy {197o),Moc3on (1972) 
found that the larvae of injury with disruption of 
alveoli, severe extra vacation and choking of the 
bronchioles with mucus in the lungs#

According to Gillard (loc.olt*) 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 
atrongyloidosi& consisted of mainly diarrhoea, even 
though it was not observed in all eases# The affected 
animals showed loss of appetite, signs of mild 
bronchitis with nasal discharge* The mucous membrane 
was anaemic*

There was not much gross lesions observed in the 
intestine except haemorrhagic areas in the mucosa at 
different regions*

Histologically, the tissue sections taken from 
the haemorrhagic areas showed catarrhal enteritis with 
distraction of the glands and villi,(Plate XVX,Pig*3), 
The acini of the glands of the Intestine and villi
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contained haemorrhagic areas. Hypertrophy and increase 
lit- the number of the gland® aa such were detected*
Free■r.b.c ,*a were also seen* In certain areas moderate 
interstitial proliferation with connective tissue ..and 
atrophy of the cells were noticed* Majority of the 
infiltrating cells were mononuclear cells, eosinophil® 
and: macrophages* {Slats *v/X,Pig.4}. The capillaries of 
the affected area® seems engorged with blood* 
Qssgpomatlon of the mucosa end exudata formation were 
observed in certain oraas.

32

Fathogenicity of S.p-anillosua in calves waa 
Comparatively less severe ejKJept in w r y  heavy infection. 
Veegor® (1954) reported that the symptoms were less in 
calves*, suppersr and Pfeiffer (loe.eit*) also agreed with 
the present observation regarding the clinical symptoms, 
I'torrel and Fogel (loe.cit*) reported gross lesions in 
intestine as seen in the present study.

The observations obtained fey Gillard (loo.cit*), 
floulsfoy (loc.cife*} showed that there was a catarrhal type 
Of inflammation with intensive prolife ration of 
macrophages, eosinophils, lymphocytes and gfent cells 
which were also noticed in th e  present study*
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'Many of the older drugs used for removal of 
helminth parasites were plant products which have been 
need since ancient times, within recent years a 
number of synthetic aorapounds have been brought to the 
field and the’ number is constantly increasing.
Parasitic gastroenteritis can be caused by very many 
worms, Under certain conditions, it is found that on© 
species, or perhaps t m  predominates, but often a drug 
having a wide range of activity is desirable for 
effective treatment.

In the present Investigation the anthelmintic 
efficacy of eight different drugs were studied vis., 
Fenbendasole* Thiabendazole, ffefcerdasoha, Parbendasole, 
LevamlsoXe, Thiophanate, f4orantel tartrate and 
Tetramisole hydrochloride against natural infection of 
gosfcr©-intestinal nematodes in calves.

Review of literature 
■gtenbqndaaolg {Panaeur-Boechsfc)

(methyl 3 (phony thio-2-bensimidasol© )cerbamate >
Panacur was a product of ?ys. Hoechst Pharmaceuticals, 

and was supplied as 25 per cent powder*



Reuss (1974) treated 693 cattle of about one 
year age with a dose rate of 7.5 mg or 10 rag per kg 
body weight of fenbendasole, in ten per cent suspension 
or in granular form* Of these 316 were found to be 
infected with gaatro-inteetinal nematodes and only 22 

of these (7 per cent) were observed to be esecreating 
egga during a period of eight to 25 days after treatment. 
'None of those showed more than 50 eggs per gram of 
faeces* No adverse reaction 'noticed in any of the 
treated cattle. Chroust and Cyk (1975) conducted field 
trials against Ostertaola sp., Coooeria onchô hora,. 
Trichostrongylua sp,, Oegoghagosfccraura radiatum# and 
stronovloides oaoilloaus at cfose rates of 5 mg and 7*5 mg 
per kg body weight as suspension and 5 mg per kg as 
granules and observed reduction in egg output by 90.0,
00.6 and 86*8 per cent respectively, .

Duncan et al«(1976) found that fenbendaKole was 
completely effective against Ostertaqia osfcertacdU 
Trlchoatrongyius axel and Ooonerla ep. "Todd et al. (1976) 
treated 10 calves eiseperiraentally infected with gastro
intestinal helminths with 3.5*, 5, or 7,5 rag per kg body 
weight fenbendasole and reported that Haeraonchus sp, 
was reduced by- 96*7, 99.2 and 99*8 per cent, ostertagja an 
by 97,2, 97.2 and 99,8 per cent respectively and



Cooperla 3p*by 99 per cent in all doses* Great 
reductive were also recorded in case of 
Trichostronovlus* Neraatodlrrus * Qegoohaaoatomum* Trlchuris 
and Caoillaria ®pp* Anderson (1977) found the 
efficacy against Qafcertaoia ostertacii at 7*5 mg# 11*25 mg 
and 15 mg per kg body weight as 85 to 89 per cent# There 
was no increased effect as the dose rates were increased. 
An efficacy of 98*7 per cent and 86 per cent ware obtained 
against adult and early fourth stage* Qatertaola 
oetertaai at a dose rate of 7*5 mg per kg .body weight 
(searson and Boughly# 1977)* According to Duwel(l979 a) 
fenbendazole at a dose rate of 5 mg per kg orally was 
99 to loo per cent effective against immature 
Oafcertaoia oatertaqi* Trichoatrongvlus a m i * Cooioeria 
onchophora and ©esophagosfcorfsum radiatum in experimentally 
infected calves*

then naturally parasitised steer calves of nine to 
12 months old were allowed free asscess to a feed block 
containing 840g*feribendasole per ton for ten days# adult 
Oatertaola ostartaqi were completely eleminoted along with 
97*5 per cent of the inhibited fourth stage larvae. In 
dose rates of one tag per kg per day for 10 days was also 
completely effective against Trlchostronqylua axel* 
Memattodlrrus helvatianus and Goooerla sp* (2*2 Beth 1977).



Duwel and Kirach (1975) and Enlgk et a^* (1975) also 
conducted trials with fenbendazole and found it 
effective in calves*

Todd (1974) demonstrated the ovicidal activity of 
fenbendazole for the first time* Experiments on 
ovicidal activity and larvicidal action were carried out 
in vitro in sheep and cattle by Duwel (1979 b) against 
Sfrronqyloide©» Trlchdatronqylus* Cooneria* Baemonchua, 
Qa^ertacia* xiematodlrrus * oe sophaqoatomum andBunoatomum 
epp* Mmixture of five to 10 mg fenbendazole with 100 g* 
faeces - a concentration similar to that found in sheep 
faeces 24 to 28 hours after medication with therapeutic 
dose - inhibited the development of trichostrongyloid 
larvae by 90 per cent and reduced the infectivity of 
those that survived also by 90 per cent* Experiments on 
cattle showed that egg excretion ceased 22 to 36 hour© 
after treatment* £»arvae became incapable of development 
just 10 hour© after anthelmintic medication* No difference 
wa© found in experiments between 7*5 and five mg doses* 
Kirsdh (1978) reported ovicidal activity on eggs of 
Qatertacla ostertacl* Haemonchus contortua and 
Tgichos.tronqvlus cplubriformia and inhibition of 
development wad noted 10 hours after treatment at five mg 
per 3sg*
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hevamteole (Vermisol ISO)
( 1-2* 3*S,6-tetrahydro«6-phenylimidas© (2#l«»b)thiasole) as hydrochloride)

"Verraisol ISO* was a product of M/b Khandelwal 
laboratories Pvt*Ltd*0Bombay ~ supplied as tablets 
which contain 150 mg levamtsole (1-tetramisole)*

Rubin and Hibler (1968) carried out controlled 
test with levamisole in artificially infected calves and 
found that four mg per kg given as a drench removed 99 
per cent of adult Qstertaoia ostertacii 27 per cent 
Trichostrongylus axel, and 100 per cent of Cooperla sp* 
tvhen the dose rate was raised to 8 mg per kg the activit 
against Trichostrongvlug axel was also improved to 60 
per cent* The drug given as a drench (eight pigper kg) 
and bolus (5*4 mg per kg) were 94 to 100 per cent 
effective against Haemopchns t>lacei* Cooa-aria app* t 
Trichostroftnvlus colubriformls * Oatertaqia osterfcaql * 
Oesophagoatomum radiatum and Sunostomum bhlebotomum* Bek 
and F lak  (1972) treated young beef cattle with levaralsol 
in drinking water at a dose rate of 7*8 mg par kg body 
weight* The drugp was dissolved in loss amount of water 
consumed in 24 hours and they found that the effecacy 
against Qstertaoia ostertacfl was 78 per cent against 
Trichoatromvlus axel 76 per cent against Cooneria sp«
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99 per cent against Nematodlrrua helvitlanus loo per 
cent# against Trlchurls sp* 32 per cent ana against 
Qegophagostomcm radlatum was 100 per cent* "lien the 
drug was given In one half amount of water drunk in a 
day* the mean efficiencies were Qsfccrtaola osterfcaoi
99 per cent TrichoatroncvIns axel* 97 per cent Coooeria 
sp*# 99 per cent Hematodlrrus helvitianus 99 per cent# 
Trichurls sp* 67 per cent and Oesonhaaostormim ra&latum
100 per cent* Santiago et al, <1972} found levaraisole

' highly effective against nematodes when given at five mg 
per kg as intramascular injection* Turton <1973) 
observed the efficiencies at 7*5 mg per kg body weight 
given In feed in calves and sheep* In calves the 
effeciencies against Ostertaqia osterfcaqj *Trichostronavlua 
i3&L* im<smafcod 1 rrus hel\d. tianus Cooserla oncophora and 
Trlohoetronavlua colubriformis were 99*9# 93*7# 100,99*4 
and 99*4 per cent respectively* According to Girardi 
and Valle (19?4)# at 5 mg per kg it completely 
eleminated Haemonehus,. Qatertacia>Triohostronavlue.« 
Qoooeria* Stematodi rrue and Qe sophago stomarn npp, from 
cattle.

The effect of ievsmisole when injected subcutaneously 
at a dose rate of 8 mg p e r kg body weight at three 
different sites were reported by Kiatner and i-tyae <1975}



end it was effective in reducing <88,3 to 99*8 per cent) 
the number of abomasal and small intestinal worms in 
naturally infected sheep,

lyous cfc al,(1975)adminigtered levamisole at eight 
mg per kg through different route® vta.drlnking water, 
subcutaneous injection or alfalfa pellet premise, to 
calve®, The removal of fourth stage ostertaaia sp* was 
64, 23 and q per cent and mature Ostertaaia ostertaai a sp* 
was 90, 93 and 83 per cent, Trlchostronqvlus axei 92, 99 
and 92 per cent respectively. For all those trials 
removal was 100 per cent for fourth stage Cooneria 
oncophora C,nunetata and Oea ophaqtoafconturn radiatign, 
anderson (1977) obtained variable efficiencies of 81 and 
49 per ce&fc for levamisole against adult ostertaaia 
osfcerfcagj in naturally acquired infections in cattle,

Rowland and.Berger (1977) found levamisole effective 
against gastro-intestina 1 nematodes when applied clermally 
in dermal absorption base with 10 per cent lcvamisole, 
then it was applied on both sices of the lumbar spine at 
10 tag per kg, the reduction in the worm burden were 

' equivalent to those reported for per os dosage at 7*5 to 
10 mg per kg. Against fourth and fifth stage larvae and 
adults the efficiencies were respectively, Hasmonchua 
placel 72, 99,3 and loo per cent, Ostertaaia ostertani 
85,S, 38*1 and 74,5 per cent Cooperia sp* 98*9, 99*9 and
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100 p e r  c e n t Buriostoniuro rfolebotomum 83# lOQ and 98*5 
per cent and Oesor>hauostomum radiafcm? 47*4# 94*9 and 
99*6 per cent*

Thionhanate (Hemafax)
(diethyl 4# 4f-o*phenylene b i s  (3-thloallophanate)
ftemafax was a product of tV s  May and Baker# 

marketed as 70 per cent v/w wettable powder*
"Thiophanate was first introduced by Kichler(.1973) 

against gastro-intestina 1 nematodes of Sheep and cattle. 
He reported that in natural and mixed infections So mg 
per kg body weight thiophanate reduced all stages of 
total infection* from 150-1400 to 50 eggs per gram of 
feces in three weeks* At 50 mg per kg it was 96-100 
per cent effective against 23rd day infection with 
Haemonehus contorfcus and Trichostrpngylua colubrlfor mis 
and 76 per cent against Elemafcodirrus bafctug* in cattle# 
97 to loo per cent efficacy was obtained in all species 
except Coooeria oneorahora (82 to 05 per cent) and 
retarded fourth stage Qstertaoia ostertaai larvae* 
Chandrasckharan e£, a^* (1978) reported an efficacy of 
100 per cent against oeaoDhaaoafcomum radlatum* 93*75 to 
100 per cent against Haemonehus contortus* 03*67 to 100 
per cent against Trichosfcronavlua eoiiibrifogmia* 99*46 
per cent against Heoascaris vltulorum* 73*03 per cent
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against Stronqyloldes panillosUs and 57*14 to 82*35 
per cent against TrlChuria sp* at a dose rate of So mg 
per kg against natural infection in calves*

In a trial Ogunsusi <1978) at 100 mg per kg body 
weight obtained high efficacy in removing all stages of 
development of helminths Including the inhibited stages* 
Duncan et al*(1979) reported 99*3 to 100 per cent 
efficacy at 132 mg per kg body x-jeighfc against adult t o m s  
of Trichostrongylu a ascel, Coooerla and Ontertaqia 
ostertagi and 68*3 per cent efficacy against inhibited 
fourth stage of Ogtertaaia ostertapi * When the drug was 
given at 20 mg per kg in feed for five days similar 
results were obtained against adult worm, but the efficacy 
against Ostertagi a larva rose to 97*3 per cent*

At 50 mg per kg it removed all but seme Inhibited 
early fourth stage and a few late fourth and fifth stage 
Coopsrla punctata* C*peefcinafca and Haemonchus place! in 
a limited trial in sefeu (Fabiyie et al*1979)*Nice ot al* 
<1979) ac3ministered the drug at 50 mg per kg and 60 mg 
per kg to calves and obtained 100 per cent efficacy 
against Haemonehus sp*.. Cooper!a mcmastcri,’
Gesophago sternum radlatur^* Chafcartia ovine and Trichnris 
avis* 94*8 to 99*5 per cent against.Cooperia onconhora*

42



Trlehostronqvlus axel and Coopsrla spp. Against 
Ostertaal sp* the percentages of ©even* 10# 14 and 25 
day old worms removed were respectively 43* 39# 79 
and 98* Against Trlohoatronqylus axei the percentages 
were 91* 100# 98 and 100 and against Cooperla sp* 100 
per cent efficacy was recorded* At 30 mg per kg# the 
efficacy against 14 day old Osfcerfcattia osfcertagl 
increased to 96 per cent* in controlled tests done by 
TJteodorides et (I960) in cattle the drug at 10 mg 
per kg, intrarumenal ly was found very effective against 
Maemonehus* Ostertaola* Trichostronovlug * SfcronovloMes* 
Cooperia and deaorhagostemum spp* Increasing the dose 
to 20 mg per k g improved the efficacy against Trlohurls 
ep* to 83 per cent and a further more increase to 40 mg 
.per kg brought the efficacy against Hematodlrrus sp. 
upto 99per cent*

Rubin (1969) reported 92 to 100 per cent efficacy 
against Haemohchua place!* Ostertaaia ostertaal* 
Trichostrongylus axel* Cooperia so**hematd>digrug 
filicollig and 0©aophacQStomuro radlatum at 30 mg per kg 
level* Ross (1970) in a treatment trial in calves 
experimentally infected with Ostertaqia oatertagl and 
Coonerla. punctata* a dose of 30 mg per kg per oa removed

i

89# 36 and 100 per cent of three* lO and 20 day old



O sto rta a ia  o s te r ta a i a g a in s t C o o p erla  p u n cta ta  th e  

p ercen tag e  w ere 100# 99 and 100  r e s p e c t iv e ly , 

C hand rasekharan  e t a l ,  ( 1974 ) ad m in iste re d  so  mg p e r 

kg  p arb en d aso le  in  c a t t le  and sheep and o b ta in ed  lo o  

p e r c e n t e f f ic a c y  a g a in s t Haemonohus co n to rtu s  and 

T ric h o stro n c iv ln s  c o lt ib r ifo rm ia .  An e f f ic a c y  o f 87,5 

to  100  p e r ce n t and, 98,5  to  100 p e r c e n t w ere o b ta in ed  

a g a in s t S tro no v Id d e  &  n a o illo a u a  and A s c a r ls  v it a  lo r  ism 

re s p e c t iv e ly *  They a ls o  re p o rte d  o v ic id a l a c tio n  fc© th e

drug at 20 rag par kg body weight, Borgsteede (1974)
/obtained the reduction rates In two* 14 and 28 days 

after treatment at 30 mg per kg as 100# 07,5 and 69.9 
per cent against Qstertagla qstertagi# 100# 99.9 end 99,1 
per cent against Coonsria onconhora, 100# 99,7 and 99,8 
per cent against c,punctata# loo# 99,9 and 99*9 per cent 
against Trlohostronavins sp, 100# 99.9 -and loo per cent 
against Haemonchus eontortua and 100# 100 and 100 per cent 
against stronavloidea oaoilXosus. respectively,

i^issienburg and Mlela (1974) got excellent 
efficiency against mature form of Qsfcertagla ©started, 
CoopQgla oneonhora, Qatertaqla circumcinta and o.lvrata. 
Its affect was less against immature forms but on an 
average 88 per 'cent of the Cooperia. onconhora larvae was 
reduced than controls#
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Tetramisole CNilverra-lCX)
(ai 2#S#S*»tetra hydro^-phenyle-dmidasa
(2 # 1 *<*6) thiasole hydrochloride)

Tetramisole was first introduced fey Thienpont
■»

et al* U96S) as a broad spectrum anthelmintic in man# 
poultry# sheep# cattle and dog* snigk at.al. (1966) 
tried it against experimental Infections of ostertania 
ostertagj and Cooper!a onconhora in calves at '10 mg per 
kg as subcutaneous injection ana found that it was 99*3 
per cent and 99*6 per cent effective against adult 
worms and 19*5 per cent and 97*3 per cent against 14 
day old warm respectively. Forsyth (1966) evaluated the 
drug at 15 mg per kg and found highly effective against 
gastrointestinal nematodes* He opiened that Haemonchns 
sp* was most susceptible and Ostertaoia sp* was most 
resistant* but 90 to 100 per cent efficacy was obtained 
against adults at 15 mg per kg dose level* although 
20 rag per kg dose appeared to be required for complete 
elimination of immature forms* Considerable reduction 
in the worm burden was demonstrated in experimental 
infection with' Coooerla onooohora* ostertaoia ostertagj 
and natural infection t'&th trichoatrongyiids at a dose 
rate of 10 rag per kg body weight (Supperer and Pfeiffer*
1966)*



Negru e t al.(t97Q? reported that tetrsmisole 
was highly effective against Neoasearla vltulorum and 
stronoyloldea nanillosua in young cattle. According to 
Tongson and Aragen <1971) subcutaneous admlrsistrafcion 
of tetramisole at five Rig per kg caused a drop in the 
mean egg counts of Cooperia. Strcnqyloide a, Bunostomum 
and Qeaonhaqoatoimiro spp,

Vandenbussche et al. (1967) and shlen et al(1974? 
recorded a very high efficacy against gastrointestinal 
parasites for tetramlsole when compared with various 
other drugs In common use,

Bogota et al.(1974) studied on the toxicity of the 
drug in calves and found that two to eight times the 
conventional dose developed symptoms of toxicity and 
subcutaneous injection caused strong local reactions.
Thiabendazole (Thiabe ndcle-Merck sharp and ihome)

(2- (4 ’thiazolyl )«-benzimidazal©)
Brown et al,(l961) reported for the first time 

that thiabendazole was an efficient anthelmintic against 
gastro-intestinal nematodes in domestic animals* The 
critical tests conducted by Bell et.al.(1962)rcvealod 
that thiabendazole was highly effective In removing 
triehostrongylida from naturally parasitized calves
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treated with 100 to ISO mg thiabendasole per kg body 
weight* Ames §& al.(1963? reported that in controlled 
tests using artificially infected calves a dose of 75 mg 
per kg removed 94 per cent of the 10 day old 
Ostertacia ostertaoi and 85 per cent of 10 day old 
Coooerla onoonhora* then the dose rote was Increased to 
100 mg per kg respectively 99 and 83 per cent of the 
mature forms of those species wees eliminated*

A dose of 67 mg per kg removed 88 per cent of the 
mature forms and 25 p e r cent of the immature forms of 
Cooperia onconhora* The efficacy rose to 92 to 70 per 
cent respectively when the drug was given at 100 rag per 
kg body weight* At this rate it was also found to remove 
100 per cent of adults Ostertaola osterfeaci* but only 
55 per cent of the immature forms (Rubin et^., 1965),
An efficiency of 90 per cent and 64 per cent against 
mature and immature Ostertaaia oatertani were obtained 
respectively in bovines* At 220 rag per kg about 94 per 
cent of the adult worms were eliminated (Armour et, al*
1967)*

Restani and Borrelli (1969) treated about five 
calves artificially infected with stronovloides 
papillosua at a dose rate of 100 rag per kg* The ova 
were completely removed from the faeces pf the treated
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calves and nearly all of the adult worms from the 
small intestine, Chroust and Dyk (1975) reported that 
oral treatment o£ thiabendazole at IS mg per kg in 
heifers was 82,3 per cent effective to Ostertaciia 
Qstertaql, Cooperia onconhora, Trichc?sfcrongvlus so.# 
gesQg3h.agps.tomum rad la turn and Stronayloides oaoillosus.

Ogunsusi (1978) in a trial in natural Infection 
of trichostrongyles in. sheep# thiabendazole at 220 mg 
per kg was found highly effective in removing all

'i

stages of development of helminths Including inhibited 
stages.

Faecal samples cultured at intervals from six 
hours# of yearlings. Maturelly infected with Coooeria sp, 
and Ostertagia sp, and treated at a dose rate of 110 mg 
per kg thiabendazole showed no ovicidal property 
(Larbique et al,1975).

According to Bell et al,(1962) 200 mg per kg and 
400 mg per kg caused rapid breathing and salivation 
after treatment but those effects 'passed off within 24 
hours* Reinecke and Rossiter (1962) reported that calves 
could tolerate doses of 000 mg per kg# but a dose of 
100 mg per kg caused toxic signs# although no permanent 
ill effects were observed*
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MpganteX tartrate (Banmlnth II-P£i«er)

Errecalde <1.970) reported that an oral dosage 
of 10 mg per kg body weight caused 23 to 25 per cent 
weight gain in treated calves than controls* Egg counts 
were nil on the third day* Chandrasekharan et al,(1973) 
treated with lO mg per kg body weight, 20 calves and 
five kids naturally infected with Ifaomonchus oontortus* 
Bunostomum phlebotomum* Qasophagastotnum radiatum,
Ascarln ylfculoruro, Stronnyloidea poplllosus and Trichurls 
spp*and obtained the efficacy as 93,3 to 100 per cent, 
90,6 to 93,3 per cent, 100- per cent, 100 per cent, 43,9 
to 59*08 per cent and 3S per cent respectively, They 
also reported that the drug hod no ovicidal effect.

At lO to 11,5 mg per kg body weight, Ciordie and 
Me Campbell <1573) found,.the drug very effective against 
Haemonchns place!, Tgichostronaylus axo1, T , c olubr1formia> 
Coonerla punctata, c.pectinata and Cooperia oncouhora 
but less effective against Qgtertagla ostertaai in 
naturally Infected calves* Conway et a^.<1973) also 
found that 7,5 to IS mg per kg, it was less effective 
against Qstcrtaaia sp, and Trichosfcronny1&g axel.

Controlled anthelmintic trials against 
experimental infection in calves by Conway et al,
<1973 a) recorded a high activity of 98 to 99 per cent
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against 14 to 21 day old Haemonchus contortus r 
and Qooperla oncophora at 10 to 20 mg per Kg* The 
response of seven day old larvae of these two species 
at 10 mg per kg was 12 and 59 per cent respectively* 
Adults (21 day old) Ostertaola oatertacl were highly 
susceptible at doses of five to 10 mg per kg body 
weight* but histotropic stages at three* seven and 
14 days after infection were not affected by lo mg per 
Kg*

Troncy and Oumati (1973) reported that at 7*5 mg 
per kg body weight it was highly effective against 
Haemonchus contortus, Cooperia and Oeaophacostomum spp.
A dose, of five -mg per kg was insufficient to eliminate

i

strongylpides papjl.losus, though the number of eggs were 
reduced. A dose of ISmg per kg body weight was required 
to eliminate the worm*

!

At five mg per kg tody weight* the drug 
administered by stomach tube* was found very effective 
against experimental infection with Haemsnohus place1, 
Qatertagia ostertaal. Cooperia pectlnata,C.punctata, 
jjuftpstpmum phlebotomum and Oe sotahagostomum radiatum in 
calves (Anderson and Farals* 19755*.

Cornwell et aĵ . (1973 a) proved its margin of 
saftey and they suggested that the maximum tolerated " 
dose in calves was 200 mg p e r kg body weight*.



N O O ^ )

SI

Mebendazole ( Eben-Gufic Laboratoriea )
ii

(methyl N(S-benzoyl~2*»benzimidozolyl) carbamate) 
Guilhon et: a^# (1972) treated sheep naturally 

infected with mixed infection of Haemonohua*
Qfltertaqla# Coanorla, Triehostronqvlug.Nematodirrua. 
Bunoatofmirn# Chabertia and Trichuris spp*#at 35 mg 
per kg level and found it loo per cent effective against 
those worms# At dosages of 12• 5 mg per kg body weight 
and above Kelly et 8^.(1975) found mebendazole more 
than 99 per cent effective in removing the naturally 
acquired infections of Haemonahus contortus*
Ogtertaqla ourcumcinta < Trichostroncivlua colubriforrals. 
Qgsophagostomum venulosum and Stroftovloldes mollloous 
in sheep*

Enigk et al* (1976) had given the drug In food at:
30 ppm to pigs# in trichuriasis treated for five days 
the egg out put reduced to 76 per cent# in ten days it 
was 99*9 per cent reduced#;• Treatment for Sfcrongvloldea 
infection for ten days 79 per cent reduction of egg 
out put were noticed* it could eleminat© aecaria eggs 
100 per cent in three days#

Mebendazole was found in active at doses of 
6*26 and 12*5 mg per kg against resistant strains of



Haemonchus ecutortus, although significant reduction 
occurred at 25 mg per kg level (Hall et al,1978)*
Ribbeck and tenter (1978) had given mebendazole at 
lo mg per kg In goats naturally infected with gastro* 
intestinal nematodes (mainly Qstertaoia and Haemonchue 
spp,) and obtained an efficacy of 99,8 per cent*
Zagicek 2jt al* (1978) got an efficiency of 97*01 to 99*05 
per cent in lambs artificially infected with Haemonchus 
contortus and Trlchostroncvlus colubri forml s which were 
treated with mebendazole at lo mg per kg on three 
successive days.

Several other investigators such as Faizyev(1974)# 
Kutzer et al, (1974), Kavai et al, (1977) and Me Curdy 
et al,(1977) had been conducted anthelmintic trials with 
mebendazole in horses and found it very effective 
against gasfcro-lntestinal nematodes*

Varga and Janisch (1975) reported that a single 
dose of mebendazole as high as 320 mg per kg produced 
no toxic effect in sheep even in pregnant ones.
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Fabendaaole
The effect of fenbandasole at five mg per kg body 

weight was 81 to 100 per cent while at 7*5 mg per kg 
body weight it -was 73 to loo per cent against ■ 
Strpftgyloldee naoiliosug (Table 111)*

Regarding the ovleidal property with both the 
doses on' the eggs larvae hatched in'cultures kept 
after medication* But the first stage- larvae failed 
to attain infect!vity and were found dead on the 
second day*

t$o signs of toxicity were detected in the medicated 
animal©*

Against Kteoaseaffli*. infection* an. efficacy of 78 to 
100 per cent was obtained at 5 mg par kg 'body wight* 
against sfcrangyl# worm® the drug at five mg per kg body 
weight showed efficacies of 35 to 100 per cent* loo'per 
cent* 100 par cent and 100 per cent for oeeonhaao© tomum 
a v m*Trichostgo8Kivlus so*sCboperla sp** and Haemonchus 
sp* respectively* against Tgiehurla species the 
efficacy obtained was 50 to 100' per cent at" five mg per kg#



ovicidal property was noticed against etrongyle 
group eggs* The results are furnished in Table XV.
Thlobhanafc©

At a dose.-rate of 70 rag per 'kg body weight an 
efficacy of 76 to 100 per cent waa obtained against 
stroncsvleidas paollloeue in calves* 'Rften the dose 
rat© was increased to 100 mg per k g the efficacy also" 
improved to loo per cent (Table v>.

The culture kept on the first day after 
medication failed show infective larvae* ■ 'proving the 
ovicidal property of the drug.
Mebendazole

■Msbendazole at 10 mg per kg body weight showed 
62 to 100 per cent efficacy against Stronavloldee 
oanillosua and at 15 mg per kg tody weight* the 
efficacy also rose to 100 per cent (Table vi)*
bevamisole

tovamisole exerted an efficacy of 95 to 100 

per cent at 10 mg per kg body weight and 100 per cent 
efficacy at 15 mg p e r  kg tody weight against 
Sfcrongvloldes oaoi.lloaue ( Table vxl).

The culture failed t© ehow infective larva© and 
thus proved its ovicidal activity*
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Thiabendazole
m efficacy of loo per cent m s  obtained with 

Thiabendazole at 100 mg per kg body weight against 
Stronayloifles paoillosus (Table VIII)*

Few numbers of infective larva® were present in 
certain faecal cultures* So the drug had no ovicidal 
action*
Parbendazole

Parbendazolo showed 82.69 to 97.14 per cent 
efficacy at 30 mg pea? kg body weight against 
stronqyloidea paplllosus. then the dose rate was raised 
to 45 mg per kg* 100 per cent efficacy was obtained. 
(Table Ix).

The drug had exerted ovicidal action as no 
infection larvae could be obtained in the dung cultures 
kept after medication.
Morantal tartrate

Against Stronayloidaa paoillosus, Morantel 
tartrate had an efficacy of 88*10 to 97.52 per cent at 
10 mg per kg body weight while at IS mg per kg body 
weight an efficacy of 100 per cent was obtained,
(Table X).

Infective larvae could be obtained in the dung 
cultures kept after treatment, hence the drug- exerted
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no ovieidal effect ©n Sfcroraovloldes eggs.
Tetramlsole hydrochloride

Tetramesoie hydrochloride was 93 to 100 per cent 
efficient against Stroneivloidea oaelllosus at 15 rag 
per kg body weight. The efficacy increased to 100 per 
cent at 20 mg per kg body weight (Table xi). Dung 
cultures maintained after medication also showed no 
larvae*

DISCUSSION

Fenbendagole
Fenbendasole was found highly effective against

»

strongyles and Sfcronovloldes. sp* Chroust and tyk(197S) 
obtained 86*8 per cent efficacy against Stronovioiaea 
oaoillosug at five mg and 7*5 mg level. The results 
obtained by Ruess (1974). Duwel and Kirsch (1975).
Snigk et al.(1975)* Duncan et al.(1976) and Todd et ®i* 
(1976) were more or less supporting the present results. 
Anderson (1977) reported that there was.no increased 
effect when the dose rate were increased, airing the 
present'investigation also no increase.in the efficacy 
was noticed when the dose rate was increased from five 
rag to 7*5 mg per kg body weight.;
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Todd (1974) and Duwel (1979 a) observed 
ovicidal property or Inhibited development of the 
larvae which was also in full agreement with the 
present trial.
Thlorhanate

Thiophanate was found highly effective to 
Stronavloidea naolllosus at higher dose rate (100 rag 
p e r kg). Similar observations were also reported by 
Oguneusi (1973).

Mebendazole
little work had been undertaken against gastro

intestinal nematodes especially against stronovloldee 
oaoillostig in calvee. it was found highly effective 
against Stronqyloides paplllogus at 15 rag per kg body 
weight and was comparable with the findings reported 
by Kelly et al.(1975). Faizyev (1974). Kutzer (1974). 
Kavai et a1.(1977) and Me Curdy et al. (1977).

Levamisole
hevamisols was found as an effective drug against 

Stronqyloides samllosus in calves. It also showed a 
high efficacy at higher dose level* Hie results were 
in agreement v.lth the observations made by Rubin (1968). 
Baker and Fisk (1972). Santiago -et al»(% 972).
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Turton (1973)# Girardi and Valle (1974),
Xyous et al.(1975) .
Thiabendazole

Thiabendazole was found to be a very effective 
drug at 100 mg per leg body weight against 
strongyloldes mnillosua Restani anti Borreili (1969) 
also obtained 100 per cent removal of strongyloldes 
paplllosua worm whereas Ghrouet and Dyk (1975) reported 
only 82.3 per cent efficacy at a dose rate of 15 mg p e r  
kg*

As in the present trial tarhlque al.(1975) 
also did not get ovlcidal action in cases treated 
with 110 mg per kg dose level against Ostertacia sp* 
and Ooooeria sp.#.

Parhendazole
Parbenda2ole was found highly effect against 

different development stages of the worm at 30 mg per 
kg body weight whereas the present trials revealed only 
82*19 to 97*14 per cent of efficacy. But the drug \*as 
proved to 100 per cent effective at 45 mg per kg body 
weight against Strongyloldes oaolllosea*
Morantel tartrate

Chandrssekharan ejt al,(1973) obtained only
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43*9 to 59*09 per cent efficacy against Stronctvloldes  
Rani.llo.gue at 10 mg per kg level while an efficacy 
of @9*10 to 97*52 per cent were obtained in the present 
investigation at the same level* But loo per cent 
efficacy was noticed at higher dosage of 15 mg per kg 
body weight*

Chandrasekhar&n et js£* (loe.dt*} reported that the 
drug had no ovicidal effect as in the present 
investigation*.
Tetramisole hydrochloride

This drug showed an increased effect at higher 
dose level of 20 mg per kg  body weight against 
strgnovioidteg m n i H o nes* The present observations were 
in accordance with that of Tongeen- and dragon (1971).*
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Table III.
Showing the percentage of efficacy of Fenbendazoleagainst Strongyloldes oanillosus

Si,number _ Mean ?remedl« Cose rate
of animal ' cation mg/kg
treated 5.P.G. fo.wt.

1 1600
2 300
3 • 1600
4 400
5 500
6 3100
1 200
2 4200
3 40000
4 800
5 1600
6 500

Post predication P.P.O. Percentage ©£
24 hrs 48 hra 72 hrs efficacy at
after after after the 3rd day.

700 500 200 87.5
200 100 0 100.0
1300 300 300 81.25

100 0 0 100.0
500 0 o 100.0

2000 700 500 83.37
100 0 0 100.0

2300 900 1100 '73.83
18000 5500 2400 94.0
400 100 0 100,0

1600 300 100 37.3
600 200 0 100*0



■ Showing percentage of efficacy of fenbendasole against Sfcrongyle * .Agcari-a and Trichurls worms*
Table IV*

si.No* Species Mean Pre Dose Post medication Percenof medicat rate 24 hrs 49 hrs 72 hrs tage ofworms* ion S. P.O. mg/kgb.wfc* after after after efficacy at the 3rd day*
1 M.vitnlorum 200 S 100 0 0 loo*o
2 7O0 500 0 0 100*03 46000 16000 9400 300 99*354 2300 2300 300 0 100*05 100800 167200 83900 13200 86*90
6 103800 99600 48900 8100 92*207 231000 136200 43500 5500 78*09

1 fig£&&3aSS&fliP- 400 5 100 300 300 85*00
m i  ep.

2 200 0 . 0 0 100*03 300 100 0 0 100*04 100 0 ' 0 0 100*05 200 100 • 0 0 100*0

1 Trlchostron- 100 S 0 0 0 100*0qyle sp*
2 200 100 0 o 100*03 300 0 0 0 100*04 200 100 0 0 100*0

1 Coomria sd» 200 S 200 • o 0 100.02 100 , 0 0 0 100*0

1 Haemonchus so,. 200 5 100 0 0 100*0
1 Triehwris so* • 200 , s. 100 0 Q 100*0
2 300 300 200 loo 66.673 400 300 200 200 50,0
sssa'SiSasstsa) tS £3 SI} 65 58? » a a»at® * » 8 es S3 55 S3 St o s ® ® ea as ts a



Table v. Showing the efficacy of Thlophanate againstSfcroncrvioidea naedllosue
si.numberof animal 
treated

Hean Pr erne di
cation •-V.P.G.

Dose rate Post medication 
mg/kg 24 hrs 48 hr® h.wt. after after

mm m t mm mm mm

72 hr® after
Percentage of 
sfflCacy at the 3rd day.

1 533 70 600 10O 0 100*0
2 . 686? 2700 2400 700 90.0
3 ' 1433 1500 0 o 100.0
4 233 100 O 0 100.0
S 8867 2100 1500 1100 88.0
6 376? 1300 500 900 76.0

1 1 1 I 1 1 1 1 1 1 i i i I 1 i t i § i ( l -mm- mm: .m m  mm m mm mm mm mm ■mm mm mm -mm mm m m  m m. mm mm w m  mm mm

1 1700 100 1500 200 0 100.0
2 2400 1200 600 0 100.0
3 1S00 400 100 o 100.0
4 2800 400 100 0 ■100*0



Table VI*
Showing the efficacy of t-febendazole against

Strongyloldes moillosus

si.number Mean Premedi-'
; »  • •  « • -  «W

Dose rate
4m  «•» ' •«■*• * *

Post me'
•ft M» 3M «ft
dication S.P.O. Percentage cof: animal cation mgAg 24 hrs 48 hrs 72 h r s efficacy at

treated E.P.G* b.wt. after after after the 3rd day

1 26? 10 200 O 0 100,0..
2 200 400 0 0 100,0.
3 400 100 0 0 100,0.
4 2067 3600 900 700 66,13
5 23.00 1800 300 800 62*0.
6 1533 900 0 0 100,0

1 300 15
i «■ ««» h b  m » <

400 loo 0 100,0 ..
2 800 soo 200 0 100*0 .
3 1300 1600 200 0 100.0 .

4 200 o 0 0 100.0



Table ¥ 1 r*.
Showing the efficacy of Levamiaole against

stronqyloidea papilloans
si.nurrberof animal 
treated

fie an Premedi
cation 
TJ.P.G.

Cose rate
mg/kgb.wt.

Post raedication 
24 hrs 48 hrs 
after after

x?
*  > • ts +

72 hrs 
after

Percentage c 
efficacy at 
the 3rd day

I 2033 10 27000 200 too 95.0
2 256? 800 0 0 100.0
3 433 100 0 o 100.0

. 4 1967 1500 0 0 100.0
5 5067 9600 100 100 90.0
6 2m 300 100 0 100*0



Table viii.
Showing the efficacy of Thiabendazole againstStronavloide3 oanlllosns .....

si.nuiriber of animal 
trea ted

Kean Premedi-
cation53.P.G.

Dose rate
mg/kg
b.wfc.

Post medication 
24 hrs 43 hrs 
after after

5.P.G.
72 hrs 
after

Percentage of 
efficacy at 
the 3rd day

1 200 103 100 0 O 100*0
2 300 100 0 0 100.0
3 1100 1000 500 0 100.0
4 1300 1500 400 0 100.0
5 200 100 0 0 100.0
6 400 300 100 0 100.0



Table ix*
Showing the efficacy of Parbendazole againststrongyloldgs panlliosna

si.number 
of animal 
treated

Mean Premedi- Dose rate Post medication E . P . G . Percentage of 
efficacy at 
the 3rd day

cation
tr» >*% .**»

rag/kg
b.wt. 24 hrs 

after
43 hrs 
after

72 hrs 
after

1 6866.6 30 7800 1100 500 ■ - 92*72 ......
2 3466.67 3500 1500 600 82.69
3 10233*33 12500 2500 1500 85.34
4 2233.33 3500 looo 300 86.57
5 7000*0- 9500 1000 200 97.14
6 5700.0 6700 1700 300 94.74

1 4533 45 4900 o 0 200.0
.2 8167 - 9500 1000 0 200.0
3 3533 10500 500 , 0 , 100*0
4 5467 5700 500. 0 loo.o -
5 12600 13000 1500 o 100.0
6 1867 1700 0 0 100.0



Table X*.
Showing the efficacy of Morantel tartrate againstStronnvloides oapillosus

si.number Mean PremeeLi- Sosfe rate• i ’O S t !medication 2'•P.G.' Percentage cof animal 
treated cation

B.P.G.
mg/kg
h.wt.

24 hr; 
after
* •  MB M B

s 48 hrs 
after

m m . mm «m

72 hrs 
after
«M  M B MB- M B

efficacy at 
the 3rd day

1 1200 lo 1200 600 100 91.67
2 8400 9100 2000 1000 88.10 '
3 566? 7500 1500 500 91.18
4 3833 4900 1400 300 92.17
5 4033 4900 700 100 97.52
6 286? 2300 600 100 96.51
1 8467 15 6500 0 0 100.0
2 2000 3100 400 0 100.0
3 86'CO 3500 0 0 100.0
4 2167 2500 0 0 100*0
5 7600 7900 300 0 100.0
6 5733 8400 500 0 100.0

•*»- M B M « • »  « «  «M »  —  « .  « .  ~  . » mm mm mm mm M B « »  M B «B» M B M »



Shotting the efficacy of Tetramisole.. hydrochloride 
again st SfcrongyZoides pamllosue

Table XX*

sl.nnnifoer I%an Preraedi— Dose rate . Post medication B.P.G. Percentage ofof animal 
treated cation

E.P.G.
mg/kgfo.wfc. 2 4 hr s

after 48 hrs
after 72 hrs 

after
efficacy at 
the 3rd day

1 < 11900 15 9500 1500 300 97*48
2 7500 - 9100- .2000 . 500 93.00
3 6100 8500 800 0 100.00
4 5833 7900 600 200 96.57
5 8467 93-00 1500 300 96*46
6 4133 3700 400 100 97.58

1 3633 20 5500 400 0 100.00
2 3700 ' 10500 .600.. .  0 100.00
3 3133 3000 O © 100*00 -
4 7900 7900 100 0 100.00
5 1333 • 2000 -- -  0 .  .. 0 100.00
6 256? 3100 0 0 100.00



SUMMARY



smwtcg

m  investigation has been made into the incidence 
of gastrointestinal nematodes of delves in 
Kerala State b y examining dung samples and 
entrails of 99 non-d«script calves and 440 cross 
bred calves.

The specific identity of the different strongyles 
and the strongvloides species harboured by the 
animals has bean made by recognising their third 
stage larvae in the faecal cultures.
A total of eight species of gastrointestinal 
nematodes has h e m  encountered* vis..
Strongyloldes moillosue# 8teoaacarls vital drum.
Qe sonhaaostomum radlatum* Cooneria so. - Sunostomum 
ohlefoofcomum* Trlchostronavlua oolubriforml&* 
Haemonchus contortus and Triehuris alobulosa from 
different parts of the gastrointestinal tract*

Jersey cross calve® were found to be more 
susceptible to nematodiasis with a highest incidence 
of 69*02 per cent and the lowest incidence of 40*91 
per cent recorded in Holsteln-Friesian crosses* 
out of the 99 non-descript calves 51*52 par cent 
and 55*43 per cent of 92 Brown Swiss cross calves



were found to infected with one or more speciea 
of nematodes*
Stronoyloides oapllloaua was the predominating 
species in all the calves except in Hostein 
friesian crosses, in which HaeroonchU3 contortua 
was the comoon species*
Maximum incidence of nematode® was observed during 
rainy season© in the months of June (100 per cent), 
July (73*78 per cent) and August(94*44 per cent) 
and the lowest in winter# December (38,7 per cent)*
The morphological features of the adult worms# 
their infective larvae and eggs, encountered, were

_ s r

studied and described in detail*
/

Pathogenicity of Sfcronqyjobes paolllosua was 
studied in. naturally infected' calves* Strongyloidoais 
was characterised by a catarrhal enteritis with 
distraction of the gland in certain areas, and 
infiltration o£ mononuclear ceils, eosinophils 
and macrophages* The infected animals exhibited 
diarrhoea with mucus, weakness and emaciation*
Eight broad spectrum anthelmintics via*,
Fenbendazole# Thiophanate , Levamisole ,Parbendasole ,)
Mebendazole, Thiabendazole, Hbrantel tartrate and



Tetremisolo hydrochloride' were tried against 
naturally infected Stronayloldeg eases#
Fanbendasole was also.tried against strongylosis^ 
ascariasis and trichuriasis* The efficacy, of all 
the anthelmintics were determined*

S&nbehdasole at five mg” and 7# 5 mg per kg body 
weight were" 81' to 100 per cent and 73 to 100 per cent . 
effective against stgcncvloldeg osnilloaus respectively#, 
The drug at five mg per kg body weight was also found' 
to be 79 to 100 per cant effective against Heoascaris 
yitujogum# 85 to 100 per cent against Qesoiahaaoe tomum ap«# 
100 per cent against Tgjchostronavlus an# #Cooneria sp* 
and Haemonchuo sp* and SO to 100 per cent against 
Trichurle sp*

TMophanate was 76 to 100 per cent, effective against 
strpnQyjoia.es papilloaus at 70 mg per kg body weight and' 
100 per Cent effective at 100 mg per kg body weight#

Msbendasole showed an efficacy of 62 to 100 per cent 
at lo mg per kg body weight and 100 per cent at IS mg 
per kg body weight against Strongyloldes paollloaua* 

bevamisole was 95 to loo per cent effective at 
lO mg per kg level and loo per cent effective at IS mg 
per kg body weight*

Thiabendazole showed loo per cent efficacy at loo mg 
per kg body weight*.

71



ParbGnda^ole at 30 mg and 45 mg per kg beady 
weight wae 82*69 to 97*14 per cent and 100 per cent 
■effective against Bferonqvioictes napillosue respectively 

m - efficacy of 88*10 to 97*52 at 10 mg per kg 
and 100 per cent at 15 mg p e r kg body weight -were ■ 
obtained against strongyloldeg naoillosuo in case of 
raorantel tartrate*.

^etramisole hydrochloride was 93 t© 100 per cent 
effective against Strongvloidea moillosus at 15 rag 
per kg level and loo per cent at 20 rag per kg level*

10* Ihiophanate# Tetramieole hydrochloride, Mebendazole 
Xcvamisole# Fenbendasole and Parbendazole were 
asserted ovicidal property to Sfcroricvloidee egge*
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The non-descript and cross bred calves'of Kerala
■ • - ' ABSTRACT - ■ •

Incidence of nematodes was more In cross-bred calves 
<64*8 per cent) as compared to non-descript calves 
(51 *52 par cent),.' Out of 'the cross bred calves, Jersey 
cross bred calves were found to more susceptible to 
nematodiasis* Nematodiasls was observed more during 
the rainy season of the State (dune to August)* 
Morphological' features of adult worms and infective ' . 
larvae were redescribed in detail* Stronnvloidee ‘

diarrhoea in naturally infected cross bred calves* 
Thiophanate at 100 mg per kg body weight,Mebendazole 
at 15 mg per' kg body weight/ bevami'sole at 15 rag per kg  
body weight*,, Thiabendazole at 100 rag per kg body ’weight 
Tetramlsole hydrochloride at 20 mg per k g body weight, 
Morantei tartrate at 15 rag par k g body weight and

were infected with eight species of gastrointestinal 
nematodes vis* r>apjlloauaVlefoascari*

# Coooerla sp** Bacmonchus contortus* . 
Bunostomum rhlebotottam* Oesoohaacetomum re&iatum* 
TrichostronQVlus colubrlforrais* and Trichitris olobulosa 
and of Which Strongyloldes paollloeus was the commonest.

produced- catarrhal enteritis and frequent.
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parbendasole at 45 n>g pep k g body weight everted 
too per cent efficacy against strongyloMsa 
whereas# Penbehdassolc. at 5 rog per kg body weight' 
showed only 83 to 100 per cent efficacy against 
' strong loide s oanll loans* 78 to lOO per cent 'against 
aseariasis# QS to loo per cent against strongylosis 
and 50 to 100 p«r cent against Trichuriasis#
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The non—descript and cross bred calves of Kerala were 

infected with eight species of gastro-intestinal nematodes 

v i z .Stronovloides papillosus, Neoascaris vituiorum.Cooperia 

sp., Haemonchus contortus, Bunostomum phlebotomum,

Oe sophaaostomum radiatum, Trichostrongylus colubriformls, 

and Trichuris alobulosa and of which Stronqyloides 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 

paolllosus produced catarrhal enteritis and frequent diarrhoea 

in naturally infected cross bred calves. 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 

sp,, Haemonchus contortus, Bunostomum phlebotomum,

Oe aophaqostomum radiatum/ Trichostronctvlus c olubrlformis, 

and Trichuris qlobulosa and of whiGh 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, 

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, Morantei tartrate at 15 mg per kg body 
weight and Parbendazole at 45 mg per kg body weight exerted 

lOO per cent efficacy against Strongyloldes 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,


