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ABSTRACT

A survey on the prevalence of gastrointestinal glmparasites in locally
reared cattle was conducted in north Kashmir (BatEnKupwara & Bandipora
districts) for a period of one year from July 20b3June 2014. A total of 1126
faecal samples were examined of which 674 (59.88é6¢ found positive for one
or more gastrointestinal helminth parasite. Ovemtvalence of trematodes,
cestodes and nematodes was found to be 11.63, ahd453.02 per cent,
respectively. Paramphistomes (7.10%) were the npwsvalent trematodes
followed by Fasciola spp. (4.53%) andicrocoelium spp. (0.27%). Among
cestodes the only genus reported Wagiezia spp. with percentage prevalence of
4.44 per cent. Among nematodes, the prevalencé&raigyle worms was found
highest (49.91%) followed byrichuris spp. (3.64%) and3trongyloides spp.
(2.04%). Seasonal variation revealed significa(fy0.05) highest prevalence of
gastrointestinal helminth parasites during spri6g§.Z1%) followed by autumn
(67.50%), summer (55.59%) and winter (48.21%). @Veyoung cattle had
significantly (P<0.05) higher prevalence (68.12%art adult animals (55.10%).
But the prevalence of trematodes was found sigmtiy (P<0.05) higher in
adults (14.69%) in comparison to young animals3%3B Overall gastrointestinal
helminth parasites were found non-significantly @®%) higher in females



(60.56%) as compared to males (58.24%) but theafgage of paramphistomes
was found significantly (P<0.05) higher in femal@14%) in comparison to
males (4.70%). The prevalence ifcrocoelium spp. and all the nematodes was
found non-significantly (P>0.05) higher in malescaspared to females. Total of
195 samples were examined by quantitative examoimato determine the
parasitic load. EPG ranged from 0-400 and an aeefa®G was found to be
177.4446.29. Highest EPG was recorded in sprind..(23:14.15) followed by
summer (211.11+11.56), autumn (148.00£11.15) andewi(132.73+£8.32). The
variation was statistically significant (P<0.05)tWween summer and autumn,
summer and winter, autumn and spring, winter amshgpSignificantly (P<0.05)
higher EPG was recorded in young cattle (195.75)98 comparison to adults
(167.20+89.60). Significantly (P<0.05) higher EPGaswfound in females
(189.84+7.91) as compared to males (153.73£9.82n Epprocultural
examination, Haemonchus spp. (65%) was found to be most predominant
strongyle worm followed byBunostomum spp. (20%) andrichostrongylus spp.
(15%). On therapeutic studies, ivermectin and fadbeole were found to be 100
per cent effective against nematode infection (styte worms) on 8 and 14
day post treatment. Oxyclozanide was found to k& @) cent effective against
trematode Fasciola spp. and Paramphistomes) infection 8 84" and 28' day
post treatment.
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Chapter — 1
INTRODUCTION

Livestock sector plays an important role in Indieconomy and is an
important sub-sector of Indian Agriculture. The ualof output from livestock
sector at current prices was about 4,59,051 crormgl 2011-12 which is about
24.8 per cent of the value of output from totaliagtural and allied sector at
current price and 25.6 per cent at constant pr({2€94-05) (Annual Report,
DAHD, Ministry of Agriculture, GOI, 2012-13). Thealue of output of milk was
3,05,484 crore in 2011-12, which is higher thanwhkie of output of paddy and
wheat. The value of output from meat at currentgwiin 2011-12 was 83,641
crore (Annual Report, DAHD, Ministry of Agriculturé&sOl, 2012-13). Animal
husbandry and dairying activities play an importari¢ in national economy and
in socio-economic development of the country. Thed#vities have contributed
to the food basket, nutrition security, and housgliwcome of the farmers and
play a significant role in generating gainful emptent in the rural areas,
particularly among the landless, small and margdiaahers and women, besides
providing cheap and nutritious food. Livestock #re best insurance for farmers
against vagaries of nature like drought and otlaunal calamities. This is the
sector where the poor contribute to growth diresttead of getting benefit from
growth generated elsewhere. The overall growthimatevestock sector is steady
and is around 4-5 per cent and this has been ashidespite the fact that
investment in this sector is not substantial. Tivaership of the livestock is more
evenly distributed with landless labourers and nmaigfarmers owning bulk of
livestock. The progress in the sector resultsalamced development of the rural
economy particularly in reducing the poverty amadntiee weaker sections.
Farmers of marginal, small and semi-medium opematiboldings (area less than
4 hectare) own about 87.7 per cent of the livest¢dknual Report, DAHD,
Ministry of Agriculture, GOI, 2012-13). Hence deopment of livestock sector

would result in more inclusive growth and developin& country’s economy.



The Indian subcontinent possesses the largestdslepopulation in the
world. Cattle population in India is about 199.1limn (Annual Report, DAHD,
Ministry of Agriculture, GOI, 2012-13) which is abbl14 per cent of the world
cattle population (1428.7 million). The cattle p&ion in Jammu & Kashmir is
34.43 lakh as per 18All India livestock census of 2007. Milk is the mrry
source of income from cattle rearing in India baebproduction is also picking
up albeit slowly. India stand€"sn the ranking of top meat producing countries of
the world with a production of 6.4 million tons wieat in 2012-13 of which cattle
contribute 31 per cent (APEDA, Ministry of Commeré&e Industries, GOI,
2013).India ranks first in the world in milk prodian, which has gone up from
53.9 million tonnes in 1990-91 to 127.9 million t@s in 2011-12. The per capita
availability of milk has also increased from 17@&ms per day in 1990-91 to 290
grams per day in 2011-12. This is comparable whbk tvorld per capita
availability of milk at 289.31 grams per day forlI20(Economic Survey, Govt. of
India, 2012-13). In Jammu & Kashmir, the per capmtailability of milk is
378ml/day (NDDB Statistics, 2013). On the otherdaas per dietary guidelines
by ICMR, the milk requirement is 300 ml/day (ICMRQ02). This may indicate
that the production is sufficient to meet minimueeds but the production is not
at all optimum given the huge cattle resourcesampissesses. The productivity
of the domesticated animals in India is low duentmy factors like poor genetic
potential, adverse climatic conditions and lessilabiity of feed, fodder and
pastures throughout the year. This low productsofuither aggravated by various

clinical and sub clinical diseases caused by varimacteria, viruses and parasites.

The parasitic infections especially the gastratital parasitism is present
more often as subclinical infection which causesyveuge economic losses
without actually been noticed clearly. The econologses are inflicted through
mortality, morbidity, reduced feed conversion ratieduced weight gain,
decreased fertility, retarded growth, inefficierafyproduction and by the way of

costs incurred upon management and treatment ofdid®ase. In India, the



economic losses due to helminth diseases in chfie been estimated to be
millions of rupees (Shan and Chaudhry., 1995).

Among the parasitic diseases prevalent in Indiaestiock, the trematode
disease fasciolosis is widely spread and has begorted from both hilly and
plain areas. In India the incidence of fasciolosiages from 30-80 per cent
(Bhatiaet al., 1989; Raiet al., 1996). There were 195 outbreaks of fasciolosis in
cattle reported in the year 2011-12 directly affegtmore than 5 lakh animals
(Annual Report, DAHD, Ministry of Agriculture, GOI2012-13).Worldwide
losses in animal productivity due to fasciolosisaveonservatively estimated at
over US$ 3.2 billion per annum thus causing hugssde to agricultural
communities and livestock industries all over thebg (Spithill et al., 1999).
Fasciolosis causes heavy losses both in cattle &shlit often leads to poor
carcass quality, liver condemnation, reduced miékdyand reproductive failures
due to morbid condition and mortality (Gupta andgbi., 2002).

Next to fasciolosis, paramphistomosis is a majematode disease of
cattle. Heavy losses are incurred especially by atome paramphistomosis. As
the name implies, the disease in acute form isethby immature stages which
are embedded in the mucosa of small intestinesaaadplug feeders, drawing
pieces of mucosa into the suckers which pinch tledincausing necrosis and
haemorrhage. It causes severe enteritis charaadebyg foetid diarrhoea, rapid

emaciation and high mortality.

Among cestodesyoniezia spp. has been reported to be most prevalent
(Panditet al., 2004; Singhet al., 2008; Bushraet al., 2013). Although light
infections are of little importance but in heavyeietions, the intestine may be
virtually a solid mass of tapeworms and they camseaunthriftiness and

diarrhoea.

Gastrointestinal nematodiosis is caused due t@redhsingle or multiple

nematode species and it is regarded as one of #j@ mndrances to profitable



ruminant production. Among gastrointestinal nemmsid, heamonchosis,
mecistocirrosis, ostertagiosis, cooperiosis, parpedosis, oesophagostomosis,
bunostomosis, ascariosis, etc. inflict colossasdgsto animal husbandry sector.
Infection with gastrointestinal nematode parasiegears to be widespread in the
cattle population. Whereas nematode prevalencattiedas high; their association
with outbreaks of clinical disease is lower. ThasHocused attention on their so-
called subclinical effects, particularly reductioh milk production in lactating
cows. Constant exposure to low infection apparecdly depress milk production.
Subclinical effects also have been demonstrategoung animals and include
depressed rates of weight gain and interferenceenergy and nitrogen

metabolism.

The major feature of the pathogenesis of all gas@stinal helminth
infections is anorexia of the parasitized animalse degree of anorexia varies
from animal to animal depending upon various factdke worm load,
physiological status and environmental stress diat, there is a profound
reduction in overall feed intake. There is as masl20 per cent reduction in feed
intake in moderate to heavy infections althouglight infections it may be less
obvious (Gibbs, 1982). This contributes to the pamight gains and lowered
production seen in parasitized animals. Furthelddition to the loss of whole
blood brought about by the blood sucking activitifsthe haematophagous
nematodes, gastrointestinal parasites cause airplosing gastroenteropathy.
There is disruption of protein metabolism due tkbge of proteins into intestines
and resultant hypoproteinaemia, particularly hypoalinaemia. The reduced feed
intake & altered protein metabolism causes impaitmi proper utilisation of
nutrients required for growth and reproduction thaecting the animal
adversely. Anaemia may be seen after prolongedctiofe with the non-
haematophagous nematodes also which is attribateéficiency of amino acids
required for haemoglobin synthesis. Disorders imaral metabolism are also

induced by gastrointestinal parasitism. Reducedciwal, phosphorus and



magnesium absorption, reflected by reduced depasitif these elements in
skeletal bones, results in reduced bone growthoung animals (Sykest al.,
1975).

The prevalence of gastrointestinal parasitesviestock depends upon the
local climatic conditions and the prevalent managetal practices in that area.
Therefore, to devise the control measures of paraliseases, the parasitic fauna
of each and every species has to be mapped outatelguin different agro-
climatic zones of the world. This necessity hasnbescognised adequately by
veterinary parasitologists all over the world ahdst extensive surveys have been
carried out on parasitic prevalence in differerdgaar of the world. The need to
carry out such surveys in Jammu & Kashmir alsdisstobvious. The incidence
of parasitic infection in dairy cattle from Jammegion has been reported by
Rainaet al., 1999 and Yadaet al., 2005, and from Kashmir valley also few
studies have been carried out ( Miral., 2003; Pandiét al., 2004 and Bushret
al., 2013). The studies carried out by Miral., 2003, Panditt al., 2004 and
Bushraet al., 2013 are restricted to southern and central obriéashmir valley
(Shopian, Srinagar, Budgam and Ganderbal distraatd)no such work has been
carried out in north Kashmir (Baramulla, Kupwarad aBandipora districts).
Therefore, there is requirement of carrying outd&si on epidemiology of
gastrointestinal parasites in northern zone of Kaskalley to generate sufficient
data on prevalence and seasonal distribution df@atestinal helminth parasites
of cattle to evolve a package of practices for nprophylactic and therapeutic

measures to prevent economic losses.

Since chemotherapy and chemoprophylaxistiis the most effective
weapon to fight the menace of parasitic diseabesetore it is very necessary to
conserve the efficacy of currently available ants#ic drugs by their use in a

judicious and scientific manner keeping in mind #@demiology of parasitic



infections in particular geographical regions. Whis background information in

mind, the present study was undertaken with foll@miobjectives:

1)

2)

3)

4)

To study the prevalence of gastrointestinal helmiparasites
affecting the cattle in north Kashmir (Baramullaygvara and

Bandipora districts).

To find out seasonal variation in distribution asdverity of

different species of helminth parasites.

To evaluate the therapeutic efficacy of some comynhased
anthelmintics against gastrointestinal helminthapaes of the

cattle.

To find out the development of resistance agjasommonly used

anthelmintics, if any.



Chapter — 2
REVIEW OF LITERATURE

2.1 Prevalence studies

Since the occurrence of parasites and parasiteasés is greatly influenced
by varying climatological and ecological factorbetefore the parasitic fauna of
different species of livestock in each and evegyae mapped out accurately forms a
fundamental information on which prophylactic arerapeutic measures can be
based upon. This necessity has been adequatelynieed by parasitologists all over
the world and extensive surveys on parasitic faoindifferent species of livestock
have been carried out not only in different paftsvorld but also almost in all states
of India. The work carried out on epidemiologicapacts of cattle parasites during

the last two decades is briefly reviewed below:
2.1.1 Work done abroad

Chowdhuryet al. (1993) examined the rectal faecal samples of Zelile in
Dhaka and observed that out of a total of 737 sasngixamined, 589 (79.9%)
samples were positive for helminth infection. OVlepaevalence forFasciola spp,
paramphistomesSchistosoma spp., strongylids,Ascaris spp., Srongyloides spp.,
Trichuris spp. andCapillaria spp. were, respectively 19.5, 48, 5.9, 52.2,4.5, 5.5,
and 12.7 per cent. PrevalenceFaiciola spp. and paramphistomes was significantly
(P <0.01) higher in animals after one year of ageegreas strongylidsiscaris spp.,
Strongyloides spp. andrrichuris spp. infestations were significantly (P <0.01)H&g

in cattle upto one year of age.

Kanyariet al. (1995) on the basis of faecal examination of calweKajiado

district of Kenya reported that the prevalencd atocara vitulorum ranged between



6 and 10.7 per cent. Other parasites encounteraeé wteongyles (3.6-36.2%),
Strongyloides spp. (1.8-4.3%)Trichuris spp. (2.0-4.5%) and tapeworms (2.0-2.8%).

On the basis of monthly collections of abomasa #ed cranial portion of
small intestine of native Wyoming cattle, the predoant species found were:
Ostertagia ostertagi (98%), Cooperia oncophora (60.6%), Ostertagia bisonis
(41.8%), Cooperia bisonis (33.6%) and Trichostrongylus axel (27.9%). One
trematode Fasciola hepatica and a cestoddyloniezia benedeni were also found.
T.axel, T.longispicularis, Ostertagia circumcincta and Ostertagia lyrata were found

for the first time in cattle in Wyoming (Malczewsdtial., 1996).

Waruiru et al. (1998) conducted an abattoir survey of gastroiimals
nematode infections in cattle in the central higdgin Kiambu District, Kenya and
found prevalence of nematodes to be 86.8 per ddrd. order of prevalence was
Haemonchus place (67.0%),Cooperia pectinata (53.0),Cooperia punctata (41.7%),
Oesophagostomum radiatum (38.4%), Trichostrongylus axei (24.3%), Nematodirus
helvetianus (19.6%), Trichuris globulosa (9.7%) and Strongyloides papillosus
(3.6%).

Holland et al. (2000) identified following helminths on the ba%i§ post-
mortem examination of tracer calves in the Red Relta in Vietnam:Toxocara
vitulorum, Cooperia punctata, Cooperia pectinata, C.oncophora, Oesophagostomum
radiatum, Trichostrongylus axei, T.colubriformis, Haemonchus spp., Fasciola spp.

andParamphistomum spp.

Mondal et al. (2000) examined the gastrointestinal tract ofighdered tracer
calves in Mymensingh, Bangladesh which had beeeaseld for a month into
grassland and found six species of nematode andestede. The nematode species
were Haemonchus contortus, Trichostrongylus axei, Mecistocirrus digitatus,

Oesophagostomum spp., Trichuris spp. andBunostomum spp. The cestode was one of



the genudvoniezia. The number of parasites in each cow calf was #@mo 154 for
Haemonchus contortus, from 18 to 33 forTrichostrongylus axei, from 15 to 34 for
Mecistocirrus digitatus, from 22 to 47 folOesophagostomum spp., from 23 to 32 for

Trichuris spp. from 13-32 foBunostomum spp. and from 3 to 16 fdloniezia spp.

Belemet al. (2001) carried a survey of the parasites of abamsmall and
large intestine of cattle in Burkino Faso, West igdr Cooperia spp. was most
prevalent (89.4%) followed bilaemonchus contortus (66%) andOesophagostomum
radiatum (42.6%).

The prevalence dfasciola spp. was found to be 36 per cent in cattle inarea
of Kathmandu valley of Nepal from 23 April 2003306 June 2003. Other parasites
were also found which includdaramphistomum spp. (48%) (Adhikaret al., 2003).

Keyyu et al. (2005) conducted a longitudinal study to determihe
prevalence, distribution and intensity of gastrestinal nematodes in traditional,
small scale dairy and large scale dairy farms imgh district, Southern highland of
Tanzania. The predominant nematodes wefgoperia spp. (51.6%),

Oesophagostomum radiatum (35.7%) andHaemonchus placel (10.2%).

Fikru et al. (2006) on the basis of coprological examinatidncattle in
Western Oromia, Ethiopia found an overall prevadeatgastrointestinal parasites to

be 50.2 per cent. Strongyles were most prevaleasjias encountered.

On the basis of coprological examination, Kaewthsona and Wongsamee
(2006) found that the overall prevalence of gastestinal parasites in beef cattle
was 61 per cent in the tropical livestock farmirygtem in Nan Province, northern
Thailand. The most common helminth infections wemaen flukes (28%) followed
by strongyles (27%)3rongyloides spp. (1%) andrichuris spp. (1%).

Ll



Moyo (2006) on the basis of examination of gastesitinal tracts of cattle in
Midlands Province, Zimbabwe found the most prevabgecies of gastrointestinal
nematodes to bdrichostrongylus axei (100%), Haemonchus placei (100%) and

Cooperia pectinata (100%).

Coprological examination of cattle in Bangladesh ®grdaret al. (2006)
revealed maximum rate of infection of gastrointedtparasites in crossbred cattle as
compared to native cattle, with the exception obregylids. Highest infection was
observed in rainy season. The infection rateSastiola spp.,Paramphistomum spp.,
Trichuris spp. andSchistosoma spp. were highest in age group >36 months and
Ascaris spp., strongylidsStrongyloides spp. andvioniezia spp. were very high in the

age group <12 months.

Wymannet al. (2007) on the basis of post mortem examinatiooad¥es in
periurban livestock population in Mali found thaetmost frequent parasite species
wereHaemonchus placei (age group 0-1months: 7%, 1-4 months: 38%, 4-18th®
69%), Cooperia pectinata (0, 33 and 44%) an@.punctata (0, 33 and 38%)).

The prevalence of gastrointestinal parasites vedsrchined in a dairy & beef
farm in Costa Rica by Jimenez al. (2007). The most prevalent helminth parasites
detected on both farms were strongyles (75.0 &%) .dandStrongyloides papillosus
(29.8 and 31.7%). Other gastrointestinal parasitesd wereMoniezia benedeni (4.8
and 9.1%);Trichuris spp. (7.3 & 13.2%) an@ioxocara vitulorum (0.0 & 1.8%).

Pfukenyiet al. (2007) on the basis of coprological examinatidrcattle in
Zimbabwe found an overall prevalence of gastrotiiasnematodes to be 43.00 per
cent and cestodes 4.8 per cent. The most prevgenera of gastrointestinal
nematodes wereCooperia spp., Haemonchus spp., Trichostrongylus spp. and
Oesophagostomum spp. Haemonchus spp. was significantly more prevalent during

the wet season than the dry season. In conffashostrongylus spp. was present in



significantly higher numbers during the dry montthan wet months, whil€ooperia
spp. andOesophagostomum spp. revealed no significant differences betweenamd
dry seasons.

Razeet al. (2009) carried the examination of rumen of sldagdd cattle in
district Muzaffar Garh in Pakistan and found theevadence of adult

Paramphistomum cervi to be 17.64 per cent.

Adamaet al. (2009) studied the prevalence of gastrointestiedninths from
faecal samples of cattle at the Federal UniversityTechnology Farm Minna,
Nigeria. The overall prevalence of gastrointestimaiminths in calves, yearlings and
adult cattle were 45, 33.3 and 23.3 per cent, cis@dy. Haemonchus spp. and
Ascarids had the highest level of prevalence irvesalwith 25 per cent each. In
yearlings, Ascarids anBlasciola spp. were high with 30 and 20 per cent respegtivel
while in adults Haemonchus spp. was found to have the highest percentage
prevalence rate of 35.7 per cent.

An overall prevalence of gastrointestipatasites in calves in Toba Tek Singh
area of Punjab in Pakistan was found to be 56.25ceet by Bilalet al. (2009).
Calves between 1-6 months of age exhibited higbestalence (69.05%) compared
to age group of 7 to 12 months (42.10%). Calveg@zing were heavily infected
(75%) than those of stall-fed (46.16%). Male calwese more affected (88.38%)
than female calves (59.46%).

On the basis of faecal examination otleah the University of Maiduguri
research farm, Nigeria, prevalence rate of gagtetimal parasites was reported to be
47.0 per cent by Biet al. (2009). The study also revealed younger cattles weore
infected (50.0%) compared to the older ones (44.0%)



The prevalence rates of different gastestinal parasites in dairy cows,
heifers and calves were found to be 72.27 per @&®5 per cent and 83.59 per cent,

respectively in Mymensingh district of Bangladesktér et al., 2011).

Degefuet al. (2011) carried a crossectional study to deterrthieeprevalence
and intensity of gastrointestinal parasites in simalder dairy cattle farms of Jimma
town, Ethiopia. The predominant helminth parasiesre Paramphistomum spp.
(48.6%), strongyles(32.4%), Fasciola spp (23.3%), Moniezia spp (5.2%),
Strongyloides spp (3.3%), Toxocara vitulorum (2.4%), Trichuris spp. (1.9%),
Capillaria spp (1.4%) andNematodirus spp (0.9%). The overall infection rates for
nematode, cestode, trematode and mixed infecti@ne ¥2.3, 5.2, 71.9 and 19.7 per
cent, respectively. The overall prevalence of hetminfection was high in October
(81.3%) and low in February (52.4%).

Paulet al. (2011) on the basis of faecal examination of eaitl Sirajgonj
district in Bangladesh found 53.1 percent to beedtdd with single or multiple
species of paramphistomes. Prevalence was fouhd togher in older (60.3%) than

young (54.0%) and growing (44.4%) animals.

Rajakaruna and Warnakulasooriya (20klydied the prevalence of
gastrointestinal parasites in four locations in #adistrict of Sri LankaAscaris spp
was the common parasite found at all four sitebeOspecies found weleasciola
spp. Schistosoma spp. and sospora spp. Less number of parasite eggs was recorded
from non-grazing and properly dewormed cattle than grazing and not properly
dewormed ones. The egg counts were high followihggh rainfall and low when the

rainfall was low.

Ephremet al. (2012) carried a cross sectional study in Dessimicipal

abattoir in Ethiopia and found prevalence of faedis to be 25.2 per cent.



Prevalences of 63.29, 18.62 and 17.75 per cent wleserved in animals of poor

body condition, good body condition and medium bodgdition, respectively.

Aliyara et al. (2012) slaughtered and examined the gastrointddtiact of 96
cattle at the Yola Modern abattoir of Nigeria andrfd a prevalence of 75 per cent
for naturally acquired infections witfrichostrongylus spp. (42%)Cooperia spp.
(31%), Strongyloides spp. (24%),0esophagostomum spp. (44%)Bunostomum spp.
(11%),Ostertagia spp. (3%)Syngamus spp. (2%) and Toxoplasma spp. (4%),
respectively. There were no significant differen¢es0.05) in prevalence between
sexes and age groups. Out of the 72 infected c&8ler 88 per cent had burdens of
<500 worms while burdens of 500-1000 and >1000 vesmreountered in 6 or 8 per
cent and 7 or 10 per cent of the cattle, respdygtive significantly (p<0.05) greater
number of cattle harbored <500 worms. Although, thafsthe parasites occurred
throughout the study period, higher worm countsengenerally encountered during
the rainy season than in the dry season.

Awraris et al. (2012) carried a cross sectional study to detsnthe
prevalence of gastrointestinal nematodes in cattleand around Gondar town,
Northwest EthiopiaAscaris spp. (57%), were predominant followed by strongyle
(56.07%) andTrichuris spp. (16.82). A significantly higher prevalence Q%) of
infection with nematodes was recorded in calves3@kh) than in young (34.14%)
and adult (23.07%) animals. Sex-wise prevalenceenfatodes was not significant
(p>0.05). For both breeds of cattle, there wasgaifstant difference in prevalence
(P<0.05) of nematode infections with infection rafe33.04 and 19.6 per cent for

local and cross breeds, respectively.

Edosomwan and Shoyemi (2012) carried the faecalmmedion of
slaughtered cattle in Benin municipal abattoir, éMig. The result revealed the

presence of twelve gastrointestinal helminth p&asinamely:Trichuris globulosa,



Capillaria bovis, Moniezia benedeni, Dicrocodium hospes, Toxocara vitulorum,
Ostertagia ostertagi, Trichostrongylus colubriformis, Fasciola gigantica,
Strongyloides papillosus and Taenia saginata.

Prevalence of fasciolosis in slaughter housesstoek farms, veterinary
hospital and on household cattle under differenhagamental conditions was
found to be 22.6, 17.5, 10.82 and 8.76 per cespedively in Punjab (Pakistan)
by Khan and Magbool (2012). Overall highest sedsprevalence was recorded
during autumn followed by spring and winter, while2 lowest prevalence was
recorded during summer. It was also found thatrodohel male cattle had a higher

infection rate than youngsters and female cattle.

Kulisic et al. (2012) studied the prevalence of gastrointestirdininths in
calves in western Serbia. Out of 600 calves exatifd.17 per cent animals were
found to be infectedToxocara vitulorum (35.00%) was most predominant followed
by Strongyloides papillosus (34.50%), gastrointestinal strongyles (4.500MQniezia
spp. (3.17%) andrichurisdiscolor (2.17%).

Mahmudaet al. (2012) carried an investigation to determine phevalence
and distribution of gastrointestinal round worms dalves and found an overall
prevalence of 61.57 per cent in Sokoto metropohNsgeria. In coproculture
examination, Cooperia spp. showed highest prevalence (28.78%) followgd b

Haemonchus spp. (26.76%) andloxocara spp. (0.50%).

Martaet al. (2013) on random examination of rumens and rigtioficattle in
Galicia Spain found paramphistomosis to be prevaleri8.8 per cent cattle with
higher prevalence in beef cattle (29.2%) than inydzattle (13.9%).

Nnabuifeet al. (2013) conducted a study to determine the prevalence of
helminths in cattle in Kachia Grazing Reserve, NgeThe study revealed the

presence ofOesophagostomum radiatum, Bunostomum phlebotomum, Trichuris



globulosa, Cooperia pectinata, Toxocara vitulorum, Srongyloides papillosus,
Strongylus langamus, Moniezia benedeni, Schistosoma bovis, Paramphistomum cervi
and Fasciola gigantica. Paramphistomum cervi was the most prevalent followed by
Oesophagostomum radiatum. It was found that prevalence was more in adulieca

than the young stock (calves and yearlings).

Razaet al. (2013) on the basis of faecal examination ofleatt Jatoi, Punjab,
Pakistan reported an overall prevalence of helmimthbe 51 per cent. The highest
prevalence was recorded for nematodes (21%) fotlowg trematodes (17%),
cestodes (2%) and mixed helminth infections (11Péxocara vitulorum (15%) was
the most prevalent species of helminth followed Bgsciola hepatica (9%),
Paramphistomum cervi (7%), Oesophagostomum radiatum (3%), Bunostomum
phlebotomum (2%), and Haemonchus placei, Moniezia expansa, M. benedeni and F.
gigantica were found in 1 per cent samples eathe mixed helminth infection
(11%) was often composed of 10 species includiagriola hepatica, F. gigantica,
Toxocara vitulorum, Moniezia expansa, Trichostrongylus spp., Paramphistomum
cervi, Haemonchus placel, Oesophagostomum radiatum, Bunostomum phlebotomum

andCooperia spp.

Shitta (2013) conducted a study to determine thevgdence of helminth
parasites affecting cattle slaughtered at the Wuddaattoir, North-Eastern Nigeria
and found an overall prevalence of 34.90 per deartamphistomum spp. was most
prevalent (23.70%) followed byesophagostomum radiatum (14.30%), Fasciola
gigantica (8.90%), Trichuris spp. (8.00%) antfloniezia expansa (6.60%). It was also
found that males had a higher prevalence (38.04%pmpared to females (32.10%).
The young cattle between the ages of 0-23 montlwsvesth higher prevalence
(45.30%) than the adults (30.10%).



The prevalence of natural gastrointestinal nematadecattle in Rajshahi
district (Bangladesh) was found to be 54.75 pet @amny seasons-79.81%, autumn-
57.70% summer-44.32% and winter seasons-34.74%g. pravalence ofAscaris
spp., strongylesHaemonchus spp., Trichostrongylus spp., Oesophagostomum spp.
and Mecistocirrus spp.), Bunostomum spp., Trichuris spp. Srongyloides spp. and
mixed infection were 11.88, 46.58, 4.11, 9.14, %ahd 19.18 per cent, respectively.
In the age group of 1-6 months the prevalencAsgéris spp. and strongyles were
33.34 and 3.34 per cent, respectively, in the dgé-I? months, the prevalence of
Ascaris spp., strongyleslrichuris spp.,Srongyloides spp. and mixed infection were
15, 25, 5, 5 and 12.5 per cent, respectively, éndpe of 1-2 years, the prevalence of
strongyles Bunostomum spp., Trichuris spp.,Srongyloides spp. and mixed infection
were 35, 4, 7.5, 7 and 13.5 per cent respectivelyhe age of 2 years above, the
prevalence of strongyle®unostomum spp., Trichuris spp., Srongyloides spp. and
mixed infection were 20, 1, 3, 4 and 10 per cezgpectively (Sultanet al., 2013).

2.1.2 Work done in India

Incidence of Fasciolosis in Kashmir valley was foun be 85.1 per cent in
cattle by Sharmat al. (1989). The prevalence rate varied from 66.60@ fder cent in

different months of the yedfasciola gigantica was the predominant spp. found.

Borthakur and Das (1998) conducted a study in Assard found that
prevalence of nematode infection was significahtbher in calves (both native and
cross-bred) than heifers and cows. Strongyle irdeavas more common in monsoon
and post-monsoon seasons. Different genera ofgsties found werdHaemonchus
spp.,Oesophagostomum spp., Trichostrongylus spp.,Cooperia spp. andBunostomum
spp. Toxocara spp.,Srongyloides spp. andMoniezia spp. were found only in calves.
Although, Toxocara spp. androngyloides spp. could be found throughout the year,



infection of Moniezia spp. was found only in winter monthBasciola spp. and

paramphistomes were present throughout the ydagiiars and cows.

Bharkadet al. (1999) on the basis of coprological examinatibeaw calves
in Marathwada reported 36.87 per cent prevalencgaefrointestinal parasites. The
prevalence offoxocara vitulorum, Strongyloides papillosus, coccidia and strongyles
was found to be 7.80, 16.31, 17.02 and 9.22 pet, cespectively. Males showed
higher infection as compared to females.

Hirani et al. (1999) found 38.86 per cent prevalence of gasestmal
parasites in cattle & buffalo in Kheda district@@jarat. The predominant infections
were of amphistomes (21.85%), coccidia (7.86%anslyles (7.53%)Fasciola spp.
(2.58%), Trichuris spp. (0.97%) &oniezia spp. (0.11%).

Jithendran and Bhat (1999) conducted a survey guvo spells of 5 years
each (1986-1990 and 1993-1997) to study the pregalef parasitoses in dairy cattle
in the Kangra valley, Himachal Pradestasciola spp. was endemic throughout the
year. The faecal egg counts (eggs per gram, epd@ukds i.e.Fasciola spp. and
amphistomes ranged from 50 to 300 with high load$nd the rainy and post-rainy
seasons. The overall monthly mean epg of nemat@igged from 85 to 1720. On
coproculture examination of positive sampl8spngyloides was found to be most
prevalent followed byTrichostrongylus spp.,Haemonchus spp., Oesophagostomum
spp., Bunostomum spp., andMecistocirrus spp. The prevalence of most of the
parasites was lower during the second 5-year period

Sahooet al. (2002) reported prevalence of helminthic infectiorbe 19.44
& 55.48 per cent in stall-fed & grazing cattle,pestively in Orissa. Amphistomes
(40.30%) were predominant followed by strongyles61%), Fasciola spp.
(2.11%),Ascaris spp. (1.40%)rongyloides spp. (1.11%)Trichuris spp. (0.9%)

and Moniezia spp. (0.6%) in grazing cattle. Presence [edisciola spp.,



amphistomes Ascaris spp., Srongyloides spp., Trichuris spp., strongyles and
Moniezia spp. were 0.56, 3.89, 3.89, 1.67, 1.67, 5.0, afdoBr cent in stall-fed
cattle, respectively. Incidence rate were foundhérgin rainy season (51.8%)

followed by winter (50.7%) & summer (47.6%) season.

Palamapalleet al. (2003) on the basis of faecal culture in Maharash
found that cattle harbour seven strongyle spedieshach Trichostrongylus spp.,
Haemonchus spp. & Bunostomum spp. were common. Eggs per gram (EPG) of

faeces showed an average EPG of 3163£35.

Panditet al. (2004) on basis of faecal sample examination gawized and
unorganised cattle farm in Kashmir valley obsertteel prevalence of helminth
parasites to be 72.46 and 75.02 per cent, respictiVhe parasites identified
were: Fasciola gigantica, Dicrocoelium dendriticum, Paramphistomum cervi,
Gastrothylax crumenifer, Cotylophoron cotylophorum, Fischoederius spp.,
Gigantocotyle explanatum, Moniezia spp., Haemonchus spp., Ostertagia spp.,
Mecistocirrus spp.,Nematodirus spp.,Oesophagostomum spp.,Bunostomum spp.,
Trichuris spp. androngyloides spp. Season-wise helminth infection in organized
sector ranged from 59.00 per cent (summer) to 7@etécent (winter). However,
72.50 & 70.94 per cent infection rates were notickoling spring & autumn
seasons, respectively. Locally reared cattle shanfedtion rates of 70.87, 78.54,
77.19 & 70.22 per cent in summer, winter, springl&umn seasons, respectively.

Agrawal et al. (2004) reported prevalence of gastrointestinahgiges in
cattle in eight districts of Madhya Pradesh. Infactwith amphistomes (11.4-
50.9%) was highest followed by strongyles (7.8-%),7schistosomes (0.6-9.03%)
& Fasciola spp. (1.8-6.02%).



The prevalence of gastrointestinal parasites anoatite was found to be
18.22 per cent at central dry zone of Karnatakar@i®éedharan., 2005). Strongyle

type of nematodes were found to be most predominant

Yadavet al. (2005) on coprological examination of bovines irfSRPura,
Jammu found 59.68 per cent prevalence of helmintifections, with 60.51 and
56.61 per cent infection rate found in adults am¥ite calves, respectively.
Amphistomes (26.56%) were predominant followed Hhyorgyyles (8.43%).
Percentage prevalencefedisciola spp.,Srongyloides spp.,Ascaris spp.,Trichuris
spp. andVioniezia spp. was 5.15, 4.53, 7.96, 0.93 and 0.62 per cespectively.
Incidence of infection was found highest duringhyaseason (66.35%) followed
by winter (57.875%) and summer (54.25%), respelstive

The incidence of paramphistomosis was found to igkest in buffaloes
(5.42%) followed by cattle (3.71%), sheep (1.79%) goats (0.85%) in different
districts of Punjab and other adjoining states.hdgj incidence was found during
monsoon and post-monsoon (July-October) with thewadence rate of 8.06 per
cent followed by 2.92 per cent in summer (Marchltme) and 0.49 per cent in
winter (November to December) (Hassaal., 2005).

Hirani et al. (2006) on basis of coprological examination of cowfs
Gaushalas in and around Anand, Gujarat found gaststinal parasitic infestation
rate of 45.76 per cent. The predominant parasies\d were amphistomes
(17.89%), strongyles (14.17%) and coccidia (7.46%).

An overall infestation of gastrointestinal parasiten adult cows of
Panjarapols of middle Gujarat was revealed uptd8per cent by Hirangt al.
(2006). The major helminth parasite infestationgsenmaf amphistomes (16.23%)
and strongyles (12.11%). Prevalence was highesinglusummer (51.83%)
followed by monsoon (45.22%) and lowest in win®%5.07%).



Mamathaand D’Souza (2006) on coprological examination attle in &
around Bangalore found highest infection of strdegy(83.6%) followed by
Moniezia spp. (8.2%)Fasciola spp. (2.4%), amphistome (3.4%) ®ichuris spp.
(0.4%). The overall mean EPG count of strongyles ¥@2+49.52. Coproculture
studies resulted in maximum recovery @&unostomum spp. followed by

Oesophagostomum spp. andHaemonchus spp.

The prevalence dfloniezia spp. was found to be 5, 13.75 and 6 per cent in
indigenous, cross bred cow calves and buffalo salvespectively in villages
around Guwahati, Assam by Borthakur and Das (208&grage eggs per gram of
faeces was 56 in buffalo calves, 96.9 in crosslmades and 19.6 in local cow

calves, respectively.

Samanta and Sant(@007) found prevalence of gastrointestinal helhsnt
in cattle in hot & humid zone of West Bengal. Theei@ll infection rate was 76.17
per cent & in cross bred cattle the infection rats 72.55 per cent & in non-
descript cattle it was 80.65 per cent. The infectiate was significantly lower
(70.34%) in stall-fed animals than the animals Wwhmere managed semi-
intensively (82.14%). Age wise infection rate w&s3B, 81.43 & 70.45 per cent in
animals below 1 year, within 1-3 years & above Zrgeof age respectively.
Highest infection rate was observed during summeasan (88.24%) followed by
rainy (83.76%), spring (80.88%) & autumn (72.73%gson.

Prevalence of Schistosomosis in cattle of Pipriflage of Jabalpur district
was found to be 13.67 per cent. Adult animals wetend to excrete maximum
number of schistosome eggs while young and oldmum (Singh and Agarwal.,
2007).

Chavhanet al. (2008) found prevalence of nematode parasites ttie da

Nagpur to be 32.18 per cent. The prevalence wasdféa be highest in monsoon



season (63.07%) followed by winter (32.22%) and rmem (21.33%). The
percentage of animals infected wittaemonchus spp., Toxocara spp., Trichuris

spp.,Srongyloides spp. and mixed infection was found to be 38.016&,714.87,
11.98 and 7.43 respectively.

Shiraleet al. (2008) on the basis of faecal sample examinatiooattfe in
western Vidarbha Region of Maharashtra found anrabdlveprevalence of
gastrointestinal helminth parasites to be 66.28cpat. The incidence of nematodes
were higher (58.00%) followed by cestodes (4.5786) taematodes (3.71%).

Yadav et al. (2008) carried epidemiological study on gastroitied
nematodes in cattle and found the overall prevalefid 7.79 per cent in 13 districts
of Uttarakhand. In coproculture examinatiorlaemonchus spp. was most
predominant. The other strongyles found wefEichostrongylus spp.,

Oesophagostomum spp.,Bunostomum spp.,Ostertagia spp. andCooperia spp.

Kaur and Kaui(2008) on coprological examination observed prewaeof
gastrointestinal parasites to be 82.35 per cewhitie of Patiala. Gastrointestinal
parasites detected wefexocara vitulorum (78.57%),Haemonchus spp. (57.14%)
followed byOesophagostomum spp. (42.86) &richuris spp. (14.29%).

Singhet al. (2008) reported prevalence of gastrointestinaagitgs among
cattle of Faizabad to be 79.95 per cent. Fema2g¥8) were more infected than
males (53.37%). Maximum incidence was seen in sdlgs than 6 months of age
(82.1%) followed by calves between 7 months & 1ry&8.5%) & animals above
1 year of age (75.7%). Maximum infection found iainy season (90.87%)
followed by winter (83.27%) & summer season (54%nphistomes were found

to be predominant.

Yadavet al. (2010) on the basis of coprological examinatio® df32 cattle

in Delhi, observed an overall prevalence of ampiigs in cattle to be 13.03 per



cent. Monthly prevalence of amphistomes indicatedkpprevalence (34.00%) in

the month of May.

Jyoti et al. (2011) on the basis of coprological examinatidrcow calves
(upto 6 months of age) in 4 major agro-climatic gomf Punjab reported 61.40 per
cent prevalence of gastrointestinal parasites. priegalence offoxocara vitulorum,
strongyles,Srrongyloides spp., Eimeria spp. andMoniezia spp. was 2.71, 23.29,
14.51, 44.18 and 3.67 per cent, respectively. Tievgbence of various parasitic
infections was found to be highest in rainy seasah significant differences (g
0.01) as compared to summer and winter seasonsigNiicant difference (g 0.05)
was found among two sexes of calves. However, glerandEimeria spp. infection

showed a positive correlation with age.

Haqueet al. (2011) on the basis of coprological examinatidrcattle and
buffaloes in western Punjab reported the prevaleicgastrointestinal parasites in
adult animals to be 37.97 per cent. StrongylesO@8) were the most prevalent
parasites found, followed bEimeria spp. (13.42%) Moniezia expansa (5.57%),
amphistomes (3.80%3%rongyloides papillosus (1.01%), Trichuris spp. (0.76%) and
Fasciola spp. (0.51%). In calves the prevalence BWitulorum, strongyles
Spapillosus, Eimeria spp. andVl. expansa was 6.01, 21.89, 20.17, 53.22 and 3.43 per
cent, respectively. The overall prevalence was marecalves than adults and

T.vitulorum was found only from calves of less than six momthage.

Prevalence of strongyles (22.73%) was highest alb by Fasciola spp.
(6.18%) andParamphistomum spp (4.04%) in cattle of Kashmir valley. The highe
percentage (51.69%) of helminthic infection wasrded in summer season and the
lowest in winter season (25.98%) (Hadizal., 2011).

Wadhwaet al. (2011) on the basis of examination of 100 faecalptasnof

cattle in Bikaner, Rajasthan reported prevalencstimingyle infection to be 12 per



cent.The prevalence in cattle varied from 9.09 266Q in different locations. The
EPG count for strongyle species in cattle was tepaio be between 200-1000, with
an average of 504.00+245.41.

On the basis of coprological examination of damjnaals (cattle and buffalo)
of Punjab, prevalence of gastrointestinal parasiteadults and calves was reported
to be 32.77 and 71.18 per cent, respectively. Tabasis was found only in calves

whereas, trematodal infections were recorded anfdults. (Jyotet al., 2012)

Coprological examination of cattle in Punjab byp@iet al. (2012) revealed
the overall prevalence of gastrointestinal pamagitfection to be 16.98 per cent.
Among the revealed parasites, amphistorRassiolaspp., strongyles and
Trichuris spp. were detected from 3.77, 1.88, 10.69 and de2&ent of examined
animals, respectively. The prevalenceTathurisspp. was significantly higher
(p<0.05) in younger animals (< 6 months of age)e Thost prevalent parasites

found were strongyles.

Sreedevi (2012) on the basis of coprological exation of 780 dairy cattle
in and around Tirupati, Andhra Pradesh, observeovanall prevalence of 44.23 per
cent of gastro- intestinal parasites. Nine speofegastro-intestinal parasites were
identified, of them six species were helminths, egmamphistomedrasciola spp.,
strongyles;Toxocara spp.,Trichuris spp. andVoniezia spp. Strongyles were found to
be most predominant (35.07%) followed by amphis®n{i20.0%).Significantly
higher (p< 0.05) prevalence of gastro-intestinatapiées was observed in rainy
season followed by summer and winter seasons aultisa@bove one year) were

more susceptible

An overall prevalence of paramphistomosis in cattléekamrup district of
Assam was found to be 69.81 per cent. The prevalemas found to be highest in the

age group of 5-8 years (78.17%) and lowest in 9syaad above (48.95%). The male



(74.55%) and local cattle (86.35%) showed highevalence than female (67.13%)
and cross-bred animals (46.17%). Seasonal exammegvealed highest prevalence
of paramphistomosis in monsoon (83.84%) and lowewinter season (54.70%).

Free grazing cattle were affected more (86.35%h thiall-fed animals (46.17%)

(Biswaset al., 2013).

Bushraet al. (2013) conducted a study on prevalence of gasésiinal
helminth parasites of locally reared cattle in €anZone of Kashmir valley and on
the basis of faecal examination reported overaflvalence of gastrointestinal
helminth parasites to be 78.02 per cent. The edgitematodes, cestodes and
nematodes were found in 27.29, 4.16 and 76.66 pet of faecal samples,
respectively. The eggs of various helminths fouretemthose of strongyle worms
(73.85%), Fasciola spp. (16.45%), paramphistomes (13.12%y,ichuris spp.
(5.41%), Moniezia spp. (4.10%),Srongyloides spp. (3.85%),Dicrocodium spp.
(2.08%) andToxocara vitulorum (1.04%).0n coproculture examination, different
species of strongyle worms found wétaemonchus spp. (33.78%)0Ostertagia spp.
(21.62%), Trichostrongylus spp.(14.86%),Chabertia spp.(10.81%),Bunostomum
spp.(8.10%), Oesophagostomum spp. (6.75%) andCooperia spp. (4.05%). The
overall egg per gram (EPG) of faeces was foundet@42.66+17.61. Parasitic load
was found highest in spring followed by winter, sner and autumn. EPG was also
found to be significantly higher in young cattle98283+24.98) than in adult cattle
(217.64+22.82).

Lahaet al. (2013) on the basis of faecal examination of eatth organized
farms in Meghalaya found 28.25 per cent sampldsetpositive for gastrointestinal
parasitic infections. The eggs of strongyles weyentl predominant (65.96 %)
followed by Srongyloides spp. (25.13%)Trichuris spp. (13.08%)Moniezia spp.
(10.47%) andNematodirus spp. (2.61%). Thé&ematodirus spp. was identified as



Nematodirus helvetianus. The eggs per gram of faeces in case of nematadeipes
ranged between 50 to 4000.

An overall prevalence of gastrointestinal helmia#iis in large ruminants
(cattle and buffalo) in Jammu area of J&K was fotmdbe 51.29 per cent (67.15%
in case of cattle and 38.72% in case of buffaldgsMir et al. (2013). The most
prevalent helminth parasites isolated weRaramphistomum spp. (20.32%),
Haemonchus spp. (11.93%),Trichuris spp. (5.16%),Chabertia spp. (4.83%),
Dicrocoelium spp. (2.58%),Moniezia spp. (2.25%),Silesia spp. (2.25%) and
Fasciola spp. (1.93%)

2.2 Therapeutic studies

The parasitic induced diseases in all speciesveiock represent serious
economic concerns in most of the developed andloleivg countries of the world.
Despite the availability of some good and effectwdiparasitic drugs for treatment
of important parasitic diseases of the livestobkre is pressing need for adoption of
alternative control measures including the develepinof successful antiparasitic
vaccines due to problem of development of resigtdnc parasites to antiparasitic
drug and drug residues in meat and milk. Despitesdhassociated problems
chemotherapy and chemoprophylaxis is still the neffgictive weapon to fight the
menace of parasitic diseases and the situationrevitlain so in nearby future. The
work carried out on therapeutic aspects of helmpatasites of cattle during the last

few decades is briefly reviewed below:
2.2.1 Work done abroad

Syhre et al. (1987) found efficacy of morantel sustained rededolus
(MSRB) against gastrointestinal nematodes in Besdison grazing Holstein calves
during the summer-autumn grazing seasons of 19821883 in western Oregon.

Mean worm burdens from tracer calves grazed wéhtéd animals in 1982 & 1983



showed overall reductions of 86.4 and 84.3 per oesgectively. Mean faecal worm
egg per gram (EPG) counts of treated animals ttefliea reduction of 69 per cent in
1982 and 90 per cent in 1983.

Geertset al. (1987) on suspicion of resistance to levamisale istrain of
Ostertagia ostertagi in beef cattle farm in Flanders treated a grougsinfanimals
with levamisole (5mg/kg, i.m). The reduction in thember of trichostrongylid eggs
per gram of faeces varied between 0 and 66.6 p&; wéereas a similar group
treated with fenbendazole (7.5 mg/kg, p.o) showeddaction in worm burdens of
100 per cent. Coproculture showed that the remgimiggs in the first treatment
group were alDstertagia spp. The suspected field strain was compared with
reference strain dD. ostertagi by means of then vitro larval paralysis test. This test
showed LGs values of 9.121ig mI* and of 99.04ug mi™* for the reference and the

field strain respectively, indicating a resistafeetor for the latter of 10.9.

Borgsteede (1988) compared the efficacy of moratdeirate against a
susceptible laboratory strain and a field strai®stertagia ostertagi isolated during
the use of a morantel-sustained release bolus theNands. Twenty calves were
divided into four groups, Groups 1 and 2 were itddcwith the susceptible and
Groups 3 and 4 were infected with the other str@alves of groups 2 and 4 were
then treated after 28 days with 10 mg kmorantel tartrate and slaughtered on day
34. Faecal egg output of calves of group 2 feltém after treatment, while calves of
group 4 remained positive, though lower than befo¥®rm numbers of calves of
group 2 were reduced by 98.5 per cent compared thike of group 1. Calves of
group 4 showed a 77.4 per cent reduction in wornddru compared with calves of
group 3. It was concluded that it is possible ttecteanO. ostertagi strain with

morantel resistance by the use of a morantel-sestaelease bolus.



Cattle harboring naturally acquired infections dDstertagia spp.,
Oesophagostomum spp., Cooperia spp., Haemonchus spp., Nematodirus spp. and
Trichuris spp. were treated with doramectin (200 mc/kg bagsight) by the
subcutaneous route in Germany (Mehlheral., 1993). At 21 days after treatment,

the mean faecal egg counts were reduced by 10€epér

Shin-Sunget al. (1995) found efficacy of closantel @ 5mg/kg inwso
naturally infected withFasciola hepatica in Korea. Eggs were not found in their
faeces upto 2 weeks post treatment. However, atd34aweeks post treatment
Fasciola ova were found in 7.31 per cent of treated cowlms#&htel was not
effective against paramphistomes. Calves experaflgninfected with 300F.
hepatica metacercaria were treated at 18 weeks post infectial eggs were not

found in faeces upto 4 weeks.

Williams and Broussard (1995) compared the efficaty levamisole and
thiabendazole with fenbendazole, against gastrstined nematode infections in
cattle of Baton Roughe, USAnd observed the efficacy of fenbendazole to be 100
per cent against all species, includ@goperia spp. L4 and immaturB. viviparus.

The overall efficacy of levamisole and thiabendazawehs found to be 93.0-100 per
cent againsHaemonchus placei adults, Cooperia punctata and C. spatulata adult
males,Cooperia spp. adult female)esophogastomum radiatum, B. phlebotomum,
and D. viviparus adults. Efficacy of levamisole was slightly bettéan that of
thiabendazole, although group mean differencesUsgtertagia ostertagi adults,
Cooperia spp. L4,B. phlebotomum adults andD. viviparus E5 (early fifth stage)

were not significant (P<0.05).

Williams et al. (1995) tested efficacy of fenbendazole (FBZ) tduee the
accumulation oDstertagia ostertagi inhibited early fourth-stage larvae (EL4) in two
groups of crossbred beef heifers which were 7-9thwwof age. The cattle were



allocated to two groups. Group 1 calves servedoastreated control and Group 2
calves were treated with FBZ at 5 mg/kg on day @ aith 6 day courses of FBZ
free-choice mineral on days 28 and 56. Each orgraup after grazing separately
for 105 days was re-allocated to subgroups of thegée which were treated orally
with FBZ, oxfenbendazole (OXZ) or left untreatedQT). The cattle were
necropsied on days 120 and 121. Reduction in nisrdfelEL4 in original controls,
treated with FBZ or OXZ were low, being 60.2 and37ger cent respectively. The
largest reduction i®©.ostertagi numbers was in the FBZ-CONT subgroup. Per cent
reduction values foO.ostertagi adults, developing L4(DL4) and EL4 were 84.6,
96.7 and 99.0 per cent, respectively. Percent temugalues for adults, DL4 and
EL4 in the FBZ-FBZ and FBZ-OXF subgroups were 9®Y.3, 85.6 per cent and
92.4, 45.5 and 73.0 per cent respectively.

Magbool et al. (1996) found comparative efficacy of fenbendazole
tetramisole and morantel tartarate against asdésrinsbuffalo calves in Pakistan.
Group | received 5 mg/kg fenbendazole, group Ihiggkg tetramisole, group Il 10
mg/kg morantel tartarate and group IV served aseated control. On Bday post
treatment, fenbendazole, tetramisole and moraatrate showed efficacy of 90, 72

and 70.60 per cent, respectively agairstocara vitulorum.

Costaet al. (1996) found that closantel @ 2.5 mg/kg ( s.cgattle in Brazil
showed faecal egg count reduction of 0, 57.9, 88® 35.1 per cent on days 1,3,5
and 7 post treatment respectively, compared toralsntClosantel was found highly
effective (>90%) against adullaemonchus contortus, 75-90 per cent effective
against adult and immaturBunostomum phlebotomum and only 50-75 per cent
effective againstTrichuris discolor, Capillaria bovis and immatureCooperia
punctata. It was ineffective against immatuté. contortus and adultH. similis,

Trichostrongylus axei, Oesophagostomum radiatum and Cooperia punctata.



Eddi et al. (1997)carried a study in Argentina to investigate theiqueof
protection of doramectin compared with ivermectiml denbendazole against field
infections of gastrointestinal parasites of cattliewas found that duration of
protection of a single injection of doramectin wiasmger than ivermectin or
fenbendazole treatment. On Day 56, the total numidfemparasites found in
doramectin-treated animals was significantly (P.G5)D lower than parasite burdens

found in either ivermectin or fenbendazole trearnhals.

Pitt et al. (1997) conducted six trials in Europe at twoltsides to evaluate
the therapeutic efficacy of eprinomectin in cattleagainst Cooperia spp.,
Dictyocaulus viviparus, Haemonchus contortus, Nematodirus helvetianus,
Oesophagostomum radiatum, Ostertagia ostertagi, Trichostrongylus axei and
Trichostrongylus colubriformis (immature infections only). In each trial, animals
were artificially infected with a number of nematodpecies and treated with
eprinomectin. In three trials, the nematodes wapeeted to be at the fourth larval
stage of development at the time of treatment, anitie adult stage at the time of
treatment in the other three trials. When comparigh the untreated control groups,
efficacy against the adult and immature nematoféeiions was > 99 per cent for all

the nematode species examined.

Seven studies were conducted by Coretled. (1998)in North America to
evaluate the therapeutic efficacy of doramectinrgouformulation at dosage of 500
nog/kg body weight for cattle harboring naturallygaired infections of
gastrointestinal nematodes. Reductions in faecgl eynt (FEC) for the treated
animals compared to saline-treated cattle were = 86.0 per cent by Day -7 and
>or = 99.0 per cent on Days 14 and 21 for eachystdross all studies regardless
of weather conditions, the reduction by Day 21tfe treated animals compared to
saline controls was 99.7 per cent and compareddaadrpatment levels in treated
cattle was 99.9 per cent.



Munyuaet al. (1998) found efficacy of ivermectin sustaineceese (IVM
SR) bolus designed to deliver 12 mg of the iverméday for 135 days against
gastrointestinal nematodes in field grazing calwedNyandarua district in Kenya.
The faecal egg-counts, herbage larval counts amthviboirdens of the major gastro-

intestinal nematodes were significantly reduced.

Thepersistent anthelmintic efficacy of topical formiisas (all at a dosage of
500 pg/kg) of doramectin (DOR), ivermectin (IVM)premomectin (EPR) and
moxidectin (MOX), in comparison with untreated aohtcattle (CONT) was tested
by Williams et al. (1999) in USA. As based on fecal egg counts, entimtic
activity of EPR and MOX was greater (p<0.05) thanl¥/M or CONT through Day
28. Activity of DOR was greater (p<0.05) than tb&tVM on Days 7 and 14 only.
Although significance levels varied little amongadted groups from Day 42 to the
end of the study, egg counts and percent reductednes of EPR and MOX
remained consistently lower than egg counts amghdni than reduction values
respectively, of DOR and IVM through Day 70. FrorayD70 on, IVM counts were
not significantly higher than values of CONT.

Gennariet al. (2000) conducted a study to evaluate the effetinjections
of doramectin or ivermectin in 2 groups of cattieBrazil. It was found that on day
0, doramectin and ivermectin treated cattle hadlaifaecal e.p.g counts (840 and
823 e.p.g respectively). On day 30-120, the geametean faecal egg counts of the
doramectin-treated cattle (25 and 21 e.p.g resdgt were significantly (P<0.05)
lower than those of ivermectin-treated cattle (88 &l80 e.p.g respectively).
Coproculture examinations showed a high level elvalence ofCooperia spp. and
Haemonchus spp. throughout.

Doramectin had at the moderate infection level esipgant efficacy of at
least 35 days again€l ostertagi and at least 28 days agaiisbncophora; at the



high infection dose persistant efficacy was somévsharter i.e. upto 33 days and
approximately 28 days, respectively in cattle ifgdem.The duration of persistant
efficacy of ivermectin agains©.ostertagi at the moderate infection level was
between 14 and 25 days, at the high dose level 2ptdays (Vercruysset al.,
2000).

Ibara-Velardest al. (2001) found efficacy of combined chemotherapgiast
gastrointestinal nematodes drabkciola hepatica in cattle in Mexico. Group | served
as non-treated control; group Il was treated wétohimin orally at 20 mg/kg; group
Il received triclabendazole orally at 12 mg/kg afelyamisole was applied
intramuscularly at 5.5 mg/kg; group IV received rsldon administered
subcutaneously (s.c.) at 2 mg/kg and ivermectm)(at 200 pg/kg. Results showed
a reduction of gastrointestinal nematode by 8788 %nd 99.5 per cent, the
percentage reduction of immature flukes was 0.05 &ad 67.5 per cent and for
adult flukes 91.0, 97.5 and 100 per cent in grdudd and IV, respectively.

The efficacy of two formulations of triclabendazoéend ivermectin in
combination againdtasciola hepatica and gastrointestinal nematodes was found by
Stevensoret al. (2002) in cattle throughout Victoria and New SoMVales. Both
treatments were highly efficacious (>98% efficaagjainstFasciola hepatica and
there was also no significant difference betweeattnents in efficacy. Combined
formulation (Fasimec®) was significantly more effee against gastrointestinal
nematodes than the separately applied ivermectth taolabendazole treatment.
Mean efficacy for the Fasimec® and Ivomec/Fasinas @7.6 and 94.2 per cent on
day +7, 98.9 and 91 per cent on day +14 and 9815926 per cent on day +21

respectively.

Magona and Musisi (2002) found effect of injectaldlexidectin treatment in

Tororo district, Uganda. In the first experimenhetprevalence of nematode



infections and mean faecal egg count (FEC) of tleatéd group remained
significantly lower than that of the untreated ggdtom day 7 to 84. In the second
experiment, strategic treatments initially led @0Iper cent reduction of faecal egg
count in the treated cattle as compared to 82 pet v the untreated one.
Thereafter, mean faecal egg count in the treatéite a@mained below 60 for six
months, while that in the untreated cattle fluctdabetween 63 and 400, depending

on the amount of rainfall.

The efficacy of 5-chloro-2-methylthio-6-(1-napthylg-1-H-benzimidazole
(experimental fasciolicide) called compound ‘alphsas evaluated with three
commercial fasciolicides in cattle in Veracruz, Mmx (Vera-Montenegrcet al.,
2003). Group 1 received compound alpha at 12mgiixg group 2 triclabendazole at
12mg/kg p.o.; group 3 closantel at 3.5mg/kg s.@upg 4 clorsulon at 2.0mg/kg s.c.;
group 5 animals served as untreated controls. €haeptage efficacy for groups 1-4
was 98.1, 98.7, 98.2 and 97.9 on day 14 and 98.8, 97.7 and 97.9 on day 21,

respectively.

Ayaz and Sahin (2003) found efficacy of moxideciimd doramectin were
100 per cent against gastrointestinal nematodetiofe after one and two weeks of

the treatment in cattle from two private farms iarvTurkey.

Costa and Docente (2004) found the efficacy of tleg combination
ivermectin 2.25 per cent + abamectin 1.25 per aemattle in Brazil. The results
showed that the new drug combination was long gctmore effective against

nematodes compared with ivermectin 3.15 per cent.

Maritorena-Diezt al. (2005) found that 0.5 per cent moxidectin pouraba
dose of 0.5 mg/kg body weight was associated wilgaificant reduction in faecal
trichostrongyle egg counts in cows in a ranch ima¢euz, Mexico. The efficacy was

100 per cent at 28 days post treatment.



The efficacy of ivermectin @ 200 micrograms/kg bedsight (s.c) was 100,
100 and 95.8 per cent o",721% and 38" day, respectively after first treatment
against gastrointestinal nematodes in calves ofgBaesh Agricultural University
Mymensingh (Sarkaet al., 2005). On 30 post-treatment day, the drug was
repeated and the efficacy was 100 and 100 perared" and 68" post-treatment
day (from day 0).

Elitok et al. (2006) evaluated the efficacy of albendazole (ABZjoxanide
(RFX), triclabendazole (TRC) and clorusulan (CL$piast Fasciola hepatica in
naturally infected cattle in Turkey. The resultowlkd a mean reduction of egg
counts by 66.70, 68.20, 78.00 and 84.20 percemwmhitie treated with ABZ, RFX,
TRC and CLS respectively.

Sixteen calves approximately 6 months old were eabécted with 500
metacercariae dFasciola hepatica in United Kingdom. Thirty-two days later they
were weighed and divided into two groups and on 8ayall calves in one of the
groups were injected subcutaneously with an ivetimietosantel combinatiorBoth
groups were sacrificed between days 70 and 72 dblercounting and examination
of the flukes recovered from the bile ducts. It wasnd thattreatment with this
combination reduced the population of immature éiikn cattle by 42.6 per cent as
compared with the controls and as a result of tineting effect due to the presence of
closantel during early development the size ofté@dlukes was reduced by 43.9 per
cent. (Hannat al., 2006)

Yazwinskiet al. (2006) found the persistent activity of moxidedbng-acting
injection given subcutaneously at the rates of 0176 and 1.5 mg/kg body weight
against various nematode species in cattle. Rexhsctin strongyle EPG counts

relative to controls were greater than or equélG@er cent for all the dose rates of



moxidectin for a post-treatment period of 42 dayssconsin), 84 days (Arkansas)
and 140 days (Louisiana).

Mean faecal egg count reductions ranged from 7®.99t0 for moxidectin
injection and -0.8 to 83.4 for ivermectin injectiam female Bos Taurus beef-type
calves in USA (Yazwinsket al., 2006). Moxidectin long-acting injection provided

efficacious (immediate as well as long-term) eggntsuppressions.

Borgsteedeet al. (2008) carried three studies to test the efficafyan
ivermectin/closantel injection (200pgm/kg ivermacgi 5 mg/kg closantel) in cattle
in Netherlands. Two were experimentally induceeatibns ofOstertagia ostertagi,
Cooperia oncophora andFasciola hepatica in calves, and the third had natural field
infections in cattle with several species of gastestinal nematodes afd hepatica.

In the two experimental studies, the efficacy @& tfreatment againgt hepatica was
99.2 and 94.5 per cent for 9-week-old flukes and @®d 99.5 per cent for 12-week-
old flukes. ForO. ostertagi in both studies efficacy was 100 per cent andregél.
oncophora efficacy was 92.0 per cent. In the field studysdzhon the post mortem
fluke and nematode worm counts, efficacy agaksthepatica, O. ostertagi, C.
oncophora, C. punctata, Nematodirus helvetianus, Trichuris spp and against larval
intestinal nematodes was 98.4, 100, 99.4, 100,,600 and 100 per cent,
respectively. The results of the faecal examinatibs4 days after treatment showed
100 per cent reduction of egg output @rostertagi, C. punctata, Trichostrongylus

spp. andlrichuris spp. and low egg output &f oncophora andN. helvetianus.

Garedaghet al. (2011) reported that 5 per cent closantel orallgt dose of 1
ml/10 kg body weight in cows againBasciola hepatica, Haemonchus spp. and
Bunostomum phlebotomum showed an efficacy of 97 per cent in Iran.

Geurdenet al. (2012) found the efficacy of a pour-on solutioontaining
moxidectin plus triclabendazole (MOX plus TCBZ) atdose rate of 0.1 ml/kg



against immature and adult stages of the livereflik cattle and compared the
efficacy with other commercially available preparas i.e. ivermectin (IVM) plus
clorsulon injectable at a dose rate of 0.02 ml/kg avermectin (IVM) plus closantel
pour-on at a dose rate of 0.1 ml/kg in Belgium. M@X plus TCBZ treated animals
had significantly (P < 0.0001) lower fluke countampared to the untreated control
animals. Efficacy against 8-week old and adult ésikvas > 99.5 per cent. For 6-
week old immature fluke, the efficacy was 98.0 gant and for 4-week old immature
fluke the efficacy was 90.9 per cent. The IVM ptlgsantel pour-on treated animals
had significantly lower fluke counts compared te tntreated control animals for
adult and 8-week old flukes (P < 0.0001), and fovegk old flukes (P = 0.002). The
efficacy was 26.8, 68.2, 90.6 and 99.3 per ceninagd-week, 6-week and 8-week
old immature flukes, and adult flukes respectivdlge IVM plus clorsulon treated
animals had significantly lower fluke counts consgghrto the untreated control
animals for adult (P < 0.0001) and 8-week old (B.85) flukes. The efficacy was
29.7, 43.4, 53.2 and 99.2 per cent against 4-weekeek and 8-week old immature
flukes, and adult flukes respectively. For treatteeat 4, 6 and 8 weeks after
infection, the fluke counts were significantly (P0Os0001) lower for the MOX plus
TCBZ treatment than for IVM plus closantel or IVMup clorsulon. The results
confirm the high efficacy (>90%) of the MOX plus BZ pour-on combination
against 4-week old to adult liver fluke in cattlehe IVM plus closantel pour-on
combination was effective (>90%) against 8-week and adult flukes, but had low
efficacy against 4- and 6-week old fluke. The IVMug clorsulon injectable

combination was effective (>90%) against adult @dwhly.

Arias et al. (2013) evaluated the paramphistomicidal activity of four
anthelmintics in dairy cattle naturally infected &glicophoron (Paramphistomum)
daubneyi in Spain. Seventy Friesian adult cows were treaedirying-off (19

albendazole; 23 netobimin; 13 closantel and 15 loxgnide), and 21 remained



untreated as controls. Ti& daubneyi egg-output was not fully suppressed following
the administration of any of the parasiticides. AiCR values ranged from 0O to 26
per cent in the cows receiving albendazole or netiol) with 11-39 per cent of cattle
becoming negative after therapy. Better resultsewaerhieved with closantel and
oxyclozanide, with FECR values of 97-99 per cernd &PCR (cattle positive by

coprology reduction) percentages of 85-93 per cent.

Eprinomectin at the dose rate of 1 mg/kg bodyweighdvided more than 90
per cent efficacy against challenge witbooperia oncophora and Cooperia
surnabada at 100 days after treatment; against challengh @#ertagia ostertagi,
Ostertagia lyrata, Ostertagia leptospicularis, Ostertagia circumcincta, Ostertagia
trifurcata, Trichostrongylus axei, andCooperia punctata at 120 days after treatment;
and against challenge withlaemonchus contortus, Bunostomum phlebotomum,
Oesophagostomum radiatum and Dictyocaulus viviparus at 150days after treatment
in USA (Sollet al., 2013).

Kunkle et al. (2013) found the efficacy of eprinomectin in attemded-release
injectable formulation (ERI) when exposed to nerdatinfected pastures for 120
days in USA in seven locations. Each study had®&@g&urally infected animals for a
total of 475 and were approximately 3-12 monthag¥. The studies were conducted
under a randomized block design based on pre-tezdthody weights to sequentially
form 17 replicates of four animals each within &xeach study. Animals within a
replicate were randomly assigned to treatments, tonEprinomectin ERI vehicle
(control) and three to Eprinomectin ERI (5%, w/wiepmectin). Treatments were
administered at 1 ml/50 kg body weight subcutankgouat all post-treatment
sampling, it was found that Eprinomectin ERI-trelatattle had significantly (P <
0.05) lower strongylid egg counts than vehicletedacontrols, witt> 95% reduction
after 120 days of grazing. Over this same periqatjnémectin ERI-treated cattle

gained more weight (43.9 Ib/head) than vehicletéeaontrols in all studies.



Lopeset al. (2013)tested persistent efficacy of doramectin and ivetmet a
dose of 1 ml/50 kg body weight in cattle experinadigtinfected with gastrointestinal
nematodes in Brazil. Doramectin had persistenca&tly againsH. placel and C.
punctata for 49 and 35 days, respectively. The persistéfitagy of ivermectin
againstH. placei lasted for 49 days, but this treatment was iné&ffecagainstC.
punctata. Both formulations demonstrated persistent effrcagainstT. axei for 49
days. The persistent efficacy of doramectin andmeetin lasted for 49 and 42 days

againstO. radiatum, respectively.

Rehbeinet al. (2013)conducted a series of six studies in USA to evaltiag
therapeutic efficacy of eprinomectin in an extendddase injection (ERI)
formulation against induced infections of develgpifourth-stage larval or adult
gastrointestinal and pulmonary nematodes of calttlevas found that efficacy of
eprinomectin ERI against developing fourth-stagreda and adults was 98 per cent
(p < 0.05) for the following nematode®ictyocaulus viviparus, Bunostomum
phlebotomum, Cooperia curticei, C. oncophora, C. surnabada, C. punctata,
Haemonchus contortus, H. placei, Nematodirus helvetianus, Oesophagostomum
radiatum, O. venulosum, Ostertagia leptospicularis, O. ostertagi, O. circumcincta, O.
pinnata, O. trifurcata (developing fourth-stage larval infections onlgy,ongyloides
papillosus, Trichostrongylus axei, T. colubriformis, and Trichuris ovis (adult

infections only).

Shokieret al. (2013)found the efficacy of five different anthelmintiagainst
Fasciola species in naturally infected cattle in Beni-Sugdypt. A total of 55 cattle
selected randomly, were divided into 5 treated gsoand untreated one. On zero day
each group was administered one of the five antinélrs; albendazole, rafoxanid,
oxyclozanide, oxyclozanide and levamisole in corabon and triclabendazole. The
efficacy of oxyclozanide, oxyclozanide and levartésocombination and

triclabendazole against fascioliasis was found higth 100 per cent reduction in



fecal egg count in the day 14 post-treatment. Thenalazole and rafoxanide groups
had lower efficacy levels with faecal egg countustns between 75 and 80.58 per

cent, over the period 7-84 days post treatment.
2.2.2 Work done in India

Gill et al. (1989) found efficacy of ivermectin at the rate2®0 pg/kg body
weight subcutaneously against gastrointestinal tauhes of buffaloes in Punjab,
India. Infection ofNeoascaris vitulorum, Oesophagostomum spp., Binostomum spp.

and Trichostrongylidae were eliminated within oneel of treatment.

In Orissa, Misraet al. (1989) reported that Valbazen (albendazole) @ 7.5
mg/kg body weight for calves and @ 5mg/kg body Wweigr kids was 100 per cent

effective against naturally occurring monieziasisler field conditions.

Sanyal and Singh (1995) tested the nematocidatagffi and production
response in crossbred replacement heifers by lowel leadministration of
fenbendazole through urea molasses blocks on @ f#&m in Western India. It was
revealed that this anthelmintic delivery system Idoeffectively remove already
established parasites and prevent reinfection.tfidaged heifers gained more weight

(P<0.05) from the second month with a net gainG§per day.

At Anand, Gujarat, Sanyal (1996) conducted a stodgvaluate the efficacy
of intraruminal administration of triclabendazoletlae dose rate of 12.0 mg/kg body
weight in experimentallyFasciola gigantica infected crossbred cattle and buffaloes
on week 2 and 10 post- infection. It was obsenhed tollowing treatment, no fluke
eggs in faeces and no flukes could be recovered fhe liver of cattle both on week
2 and 10 post-infection showing 100 per cent effjcavhile in buffaloes the drug
was only 8-9 per cent effective.



Agrawalet al. (1997) found the efficacy of a new anthelmintenpound 81-
470 (methyl (5-(4-(2-Pyridinyl) -1-piperazinyl) dmnyl) -1H-benzimidazole-2 (yl)
carbamate) in Lucknow, U.P against natural stradgytmatode infections of bovine
and bubaline calves. It was revealed that the comgp@ 20 mg/kg body weight as a
single dose, was 100 per cent effective, as EP@mexzero on faecal examination
from day 7 to 28 post- treatment.

Two trials were conducted against natural and emymertally induced
parasitic gastroenteritis in crossbred and buféalves using in-feed formulation of
albendazole to evaluate its therapeutic and preghyl efficacy. In the first trial
albendazole was incorporated in feed pellets toveleh minimum daily dose of 0.5
mg kg body weight in order to evaluate its prophylactificacy. Whereas in the
second trial, feed pellets were offered to deligetotal dose of 7.5 mg Kgbody
weight in two equal split doses in order to evadugs curative efficacy. It was found
that when animals were allowed to feed for congeeutO days, sustained plasma
concentrations of the compound were achieved wbaechd prevent establishment of
infection, whereas albendazole metabolites bioakidily following administration

of a therapeutic dose could remove establishedsa(ibhnyal, 1998).

Shanker (1999) found comparative efficacy of thesghelmintic drugs
againstToxocara vitulorum in cow calves. It was revealed that CDRI compound
81/470 was 100 per cent effective at all the dasesrof 15, 20 and 30 mg Kgbody
weight given per os as a single dose. Fenbendamselso 100 per cent effective @
7.5 mg kg* body weight. Piperazine citrate was found onlyp86 cent effective.

Drug trial with piperazine, ivermectin and levaniéscagainst Toxocara
vitulorum infection in buffalo calves in Hyderabad indicatbdt the drug levamisole,
ivermectin and piperazine were effective in dedregperder in elimination of ascarid

worms and their ova from buffalo calves (R&al., 2000).



Study conducted in Pantnagar on 60 buffoloes niijuiafected with
Fasciola gigantica and amphistomes revealed that oxyclozanide at g&grbody
weight was 100 per cent and 86.7 per cent effectigainst patent infection of
Fasciola gigantica and amphistomes, respectively. Triclabendazole &aper cent
effective againsFasciola gigantica at 25 mg/kg body weight whereas 12.5 mg/kg
body weight was only 20 per cent effective. Comtioma of fenbendazole (12.5
mg/kg) and triclabendazole (12.5 mg/kg) was contpaaly superior to
triclabendazole alone (12.5 mg/kg) (leedl., 2003).

Galdharet al. (2003) studied the efficacy of doramectin @ 1Ky body
weight in buffalo calves of either sex, aged betweae to three months, naturally
infected with ascariasis in dairy farm of veterynaollege Anjora, Durg. It was found
that before treatment the mean EPG of calves w@8 ®hich became zero off day

after treatment showing 100 per cent efficacy.

In Nagaland, thirty mithuns of either sex, aged-8.ears with high faecal
egg counts were randomly divided into three graq@p< and C) with ten mithuns in
each group. Animals in group A, B and C were treéatgh ivermectin (0.2 mg/kg.
body weight), levamisole (7.5 mg/kg. body weightylalbendazole (15 mg/kg. body
weight) respectively. The results showed that iveatim, levamisole and albendazole
caused 100 per cent reduction in the number ofmva", 9" and 12" day after
treatment, respectively (Rajkhowal., 2003).

Sanyal (2003) studied the efficacy of triclabend@zancorporated in
concentrate feed pellets against induced bovinebarmaline fasciolosis at NDDB,
Anand, India. It was found that the delivery deweas efficacious at a dose rate of

12.0 and 24.0 mg/kg body weight for cattle and &loks, respectively.

Sahooet al. (2003) in Bhubaneswar observed that the egg @n gount of
gastrointestinal nematodes in faeces of cows wdscesl to nil by & day after



treatment with fenbendazole @ 5 mg/kg body weightly An increase of 13.2 per

cent in milk yield on 8 day post-treatment was also recorded.

Prasacet al. (2004) found that triclabendazole @ 10 mg/kg badyght and
tetramisole @ 15 mg/kg body weight given along vatipportive drugs to control
natural paramphistomosis and gastrointestinal neshoats in cattle in Ranchi were
100 per cent effective from TOday post treatment andh7day post treatment

onwards respectively.

Ivermectin control package at the rate of 200 ngm per kg body weight
subcutaneously was 100 per cent effective in cdimgo natural gastrointestinal
nematodosis in cattle after 7 days post treatmeawg to 20 days in Ranchi (Kumar
et al., 2004).

In Ludhiana, Vermaet al. (2006) carried a study to assess the efficacy of
oxyclozanide and triclabendazole against paramgmissis in buffaloes. On day O,
the eggs per gram (EPG) of faeces were found /B6e110.5 (infected and treated
group C) and 680x£170.5 (infected and treated gmupHowever, after treatment
with oxyclozanide orally @ 1g 100 Kgb.w. and triclabendazole orally @ 10ml/50
kg b.w., it was concluded that oxyclozanide was muarer(100% at day 28 after

treatment) efficacious than triclabendazole.

The mean EPG values of ivermectin treated grazattec decreased from its
0 day value of 1031.00 + 38.48 to 445.35 + 14.3@8mlay and became nil on 14
day post treatment against natural infection ofed#nt species of nematodes in
Assam (Ahmedt al., 2007).

Gadre et al. (2008) tested theomparative efficacy of doramectin and
fenbendazole against helminth parasites in najurafected dairy animals of

Maharashtra. On the basis of number of days takermlinico-parasitological cure



and the mean reduction EPG, it was found that decéim was superior to

fenbendazole.

Hafiz and Bhattacharyya (2009) found a comparagffieacy of piperazine,
albendazole and ivermectin against natural infectibToxocara vitulorum based on
faecal egg count in calves of Assam. Early recoveag found with piperazine than
with either albendazole or ivermectin. However, tAlk three drugs were effective

against ascariosis in cattle calves.

In Pantnagar, Yadaet al. (2009) evaluated the efficacy of Paraseb BV at
different dose rates against naturally acquire@dtdn of Fasciola gigantica. In
cattle, Paraseb BV @ 25g (B.l.D. x 2 days) was @odf0 per cent effective in
reducing the eggs per gram of faeces (EPG) on 7an2il28 days post treatment
(DPT) while 35g (B.l.D. x 2 days) and 50g (B.l.D.1xday) on 14 and 28 DPT,
respectively. However, a dose rate of 12.50g (B.k[2 days) exhibited an efficacy
of 94.4 per cent on 7 DPT. Buffaloes treated withaBeb BV (50g B.l.D. x 2 days)
showed cent per cent reduction in EPG on 21 arid2B.

At Mayakole, Krishnagar, Nadia, West Bengal, it wasnd by Pal (2010)
that rafoxanide and oxyclozanide were 100 per edfgictive against the mature
flukes of Fasciola gigantica @ 7.5 and 10 mg/kg b.wt., respectively while

triclabendazole was 75.15 per cent effective @ g&kgb.wt. in buffaloes.

On therapeutic studies, closantel was found to @@ dnd 94.44 per cent
effective againsFasciola spp. and strongyle worms respectively off’ tay post
treatment but it was not effective agaiisichuris spp. Fenbendazole was found to
be 100 per cent effective againBasciola spp., amphistomesMoniezia spp.,
Trichuris spp. and strongyle worms on 14th day post treatniarmectin was found

to be 100 per cent effective agaiffistchuris spp. and strongyle worms on"day



post treatment but was not effective agaiRssciola spp. and paramphistomes
(Bushra, 2010).

In Maharashtra, it was found by Digrasletal. (2012) that a bullock infected
with intestinal schistosomosis when treated witazguantel @ 20 mg/kg body
weight orally, responded well to its therapy andvebd complete recovery after two

treatment regimens at two weeks interval.

Nazir et al. (2013) evaluated the efficacy of eprinomectin avefmectin
pour-on in buffalo calves (below 3 months of agajurally infected withToxocara
vitulorum. It was found that a single treatment significar({p<0.05) reduced egg
counts on days 7 and 14 post treatment, with cam@kmination on day 21 post
treatment. The study also revealed that eprinomestas a better drug against

ascariosis than ivermectin.

A study was carried out in 18 buffaloes of one ighe years of age and
naturally infected with strongylosis in village Ghsiyan, R.S.Pura (Jammu) by
Nazir et al. (2013). It was revealed that eprinomectin pour@n0.5 mg/kg body

weight proved to be an excellent drug against giylwsis.



Chapter — 3
MATERIAL AND METHODS

3.1 Location and geography of study area

The study was conducted on locally reared cattleoirth Kashmir over a
period of one year from July 2013 to June 2014 tiN&iashmir consists of three
districtsviz., Baramulla, Kupwara and Bandipora. Baramullarigistovering an
area of 3,353 sq. km is the largest district in ¢hére valley. Baramulla district
comprises of eight tehsils namely Baramulla, Boniyaeeri, Pattan, Rafiabad,
Sopore, Tangmarg and Uri. Baramulla district is rmed by Kupwara in the
north, Bandipora in the north-east, Budgam and Bloam the south and parts of
Srinagar and Ladakh in the east. This districtitisaged at an average height of
5226 ft. above sea level and at 74.3°E longitudk3¥h2°N latitude. The climate
of district Baramulla is of temperate type with @d@nowy winters and pleasant
weather in summer. The annual average rainfalRi@Imm. Kupwara district is
situated at an average height of 5,300 ft. abosdesel and at 34.5°N and 74.2°E.
It occupies an area of approximately 2,379 sq. kKhe climate of the district is
temperate cum mediterranean type. In the highe@hesathe temperature remains
cold throughout the year. Average minimum and maxnrtemperature varies
from —5°C to 32°C.The average annual rainfall i8 8¥m. Administratively, this
district is divided into three tehsils namely Hamda, Karnah and Kupwara.
Bandipora is situated at 34.25°N and 74.38°E witlagerage altitude of 5541 ft.
above sea level. The district is surrounded by Hayen mountains having Kargil
district on north, Kupwara in west, Baramulla irugoand Ganderbal in east.
Average temperature in summer is 23°C and 5°C iiewi The average annual
rainfall is 1476.2 mm. The district comprises afeth tehsils namely Bandipora,

Gurez and Sumbal.



The cattle population of Baramulla district, Kupaadistrict and
Bandipora district is 2.253 lac, 2.561 lac and 9.1&, respectively, as per18

All India livestock census of 2007.

The mean temperature, rainfall and relative humidit this area during
different seasons of the year is shown in the tablew.

Table-1: Mean climatological data from summer 20130 spring 2014

Mean temperature Mean relative humidity

Total
o (0 0
District Season (°c) (%) rainfall
. . . (mm)
Max Min Morning Evening
Summer 20.73 11.50 80.33 78.60 86.63
Autumn 14.36 5.03 75.33 67 29.80
Baramulla
Winter 2.50 -6.66 90.33 86.33 96.03
Spring 8.80 0.50 82.66 80.33 187.13
Summer 29.66 16.76 86.33 58.66 88.43
Autumn 23.40 6.43 91.33 56.33 22.23
Kupwara
Winter 9.10 -1.70 93.30 70.33 70.83
Spring 17.73 5.63 89 67.66 234
Summer
Bandi Autumn This is a newly created district and meteorologeaitre in this district has
andipora )
Winter not yet been established.
Spring




3.2  Study on prevalence
3.2.1 Collection of faecal samples

Studies on the prevalence of gastrointestinal hhmparasites in north
Kashmir (Baramulla, Kupwara and Bandipora) wereriedrout by randomly
collecting faecal samples from locally reared eattl all age groups and of either
sex from July 2013 to June 2014. A total of onaufamd and one hundred twenty
six (1126) samples were collected from all the éhdlestricts. Nearly twenty (20)
samples were collected from 14 tehsils of abovetimiead three districts in each
season. The samples were collected directly froanrélctum and brought to the
laboratory in mini polythene bags for examinatibhese samples were collected
during all the four seasondgz summer (July-August), autumn (September-
November), winter (December-February) and springr@i-May), 286 samples
in summer, 280 samples each in autumn, winter andgsto study the seasonal

prevalence of gastrointestinal helminth infections.
3.2.2 Examination of faecal samples

Before examining the faecal samples microscopicallige gross
examination was done by looking for colour, coresisy, presence of blood,
mucus, tapeworm segments and dead worms which soesetprovided an

important clue about the parasitic infection.

The samples were examined qualitatively using sediation and
floatation techniques for evaluating the incideotenfections.

3.2.2.1 Centrifugal sedimentation techniques

About 3-5 g of faecal sample was triturated in atleeand mortar with
water to prepare a homogenous suspension. Thersigpavas strained through
a sieve to remove the coarse particles and debnis.filtrate was subsequently
cleaned several times with water by centrifuging fitirate at 1000-1500 rpm for

2-3 minutes and decanting the supernatant fluich éame. Few drops of the



sediment were then placed on the slide, covereld aitoverslip and examined

under the microscope (10x) for presence of egdgemhinths.
3.2.2.2 Centrifugal floatation technique

The centrifuge tube containing the sediment fromntrdegal
sedimentation technique was filled with saturateét solution (1.18 specific
gravity) to almost half full and again centrifugémt 2-3 minutes at 1000-1500
rpm. After centrifugation the tubes were filled isaturated solution upto the
brim till a convex surface was formed at the tofeTcoverslip was placed
directly on the top layer of the solution in thetteube and transferred to a glass
slide after 7-15 minutes for examination under mhieroscope for presence of

eggs of nematodes and cestodes.
3.3 Study on parasitic load

A total of 195 randomly selected faecal samplesevadso examined by
quantitative technique (Stoll’s dilution method)determine the parasitic load i.e.
eggs per gram of faeces. Samples were examinedchn season, 45 samples in

summer, 50 in autumn, 55 in winter and 45 in spsegson.
3.3.1 Stoll's dilution method

For counting eggs, 3g of faeces were taken inteakdr graduated to 45
ml. The beaker was then filled to the 45 ml markhwdecinormal caustic soda
solution. Magnetic stirrer was used for shakingnake homogenous suspension
of faecal material. The suspension was then siamédhe volume was readjusted
to 45 ml using decinormal caustic soda. The suspenwas again kept on
magnetic stirrer for continuous agitation. While thgitation process was going
on, 0.15 ml of this suspension was drawn off usingalibrated pipette and
transferred to a glass slide. After covering witboaer glass the total number of
eggs in 0.15 ml suspension were counted under lowep microscope. The
average number of eggs in three aliquots of 0.1%ad multiplied by 100 to get

eggs per gram of faeces.



3.4 Coproculture

A Total of 120 faecal samples (30 samples in eaasan) positive for
strongyle eggs were subjected to coproculture upigidish method and the
third stage larvae were harvested to find out pemee of different genera of

strongyle worms.
3.4.1 Petridish method

This techniqgue was used to get maximumbar of larvae. A small
petridish wrapped with blotting paper was taken faetes to be cultured was
kept in the center of it. This petridish was nowaagald in another petridish and the
space between the two was filled with small quardftwater. The assembly was
covered by another large petridish and sample nasbated at 27°C for 7 days.
After 7" day of incubation, water was drawn out by a p@efturing this period
all the larvae came down into the water and wat&s taken in centrifuge tubes,
centrifuged at 5000 rpm for 10 minutes at 4°C dmeh tsediment was examined.
The larvae were identified under light microscopear the key of Georgi (1985)
and Van Wyket al. (2004).

3.5 Therapeutic studies

The therapeutic efficacy of different anthelmintdougsviz, ivermectin,
fenbendazole and oxyclozanide was determined u#ieg faecal egg count
reduction test (FECRT) as per the guidelines of [&/oAssociation for
Advancement of Veterinary Parasitology (WAAVP) fitetection of anthelmintic
resistance (Colest al. 2006). For this purpose, sixty six cattle sufigrifrom
gastrointestinal helminth infection were randoméjested in Rafiabad tehsil of
district Baramulla. Among these, the cattle suffgrfrom nematode infection
(strongyle positive animals and having EPG above) I#ere divided into three
groups, each comprising of eighteen animals. Bivetgroups were treated with
ivermectin and fenbendazole, respectively and thed tgroup was kept as

untreated infected control.



The twelve animals suffering from pure trematodeation (Fasciola spp.
or Paramphistome positive animals) were divided iwo groups. One group
comprising of nine animals were treated with oxyelnide and the other group

comprising of three animals were kept as untreatedrol.

To determine the therapeutic efficacy of differemthelmintic drugs
against gastrointestinal helminths, faecal samgtes rectum were directly
collected on “0” day before treatment and dhaBd 14" day post treatment, in
animals positive for nematode infection and dfy 84" and 28 day post
treatment, in animals positive for trematode infacttand EPG (egg per gram)

was determined by using Stoll’'s method.

The complete schedule of treatment for drug tiimisage and route of

administration is presented in Table-2.
3.5.1 The faecal egg count reduction test (in vivest)

The efficacy of different anthelmintic drugs wadcagéated by comparing
mean eggs per gram (EPG) on “0” day i.e. beforatiiment and after treatment on
8" and 14 day (for nematode positive animals) and 8h B4" and 28' day (for
trematode positive animals) as described by Ceteal. (1992) using below

mentioned formula:
FECR (%) = X+/Xc x 100
X = Arithmetic mean of EPG 10-14 days posatment
t = treated group
¢ = control group
3.6 Statistical Analysis

The results were subjected to standard staisnalysis as per Snedecor and
Cochran (1994).



Table 2: Complete schedule of treatment, dosage andoute of
administration
Gl helminth Route of
Group Drug used Dosage . _
present administration
) 0.2 mg/kg
1 Ivermectin ] Subcutaneous

body weight

0

[}

:8 7.50 mg/kg

© 2 Fenbendazole ) Oral

% body weight

zZ

3 Control - -

0 _ 10 mg/kg

s 1 Oxyclozanide _ Oral

Q body weight

o

S

o

= 2 Control - -




Chapter — 4
OBSERVATIONS/FINDINGS

The present study deals with the prevalence andapbkatic studies on
gastrointestinal helminth parasites of locally eshcattle in north Kashmir and was
carried out over a period of one year from July 2Q& June 2014. Based on
objectives the study has been divided into twoisest First section is related with
the prevalence of gastrointestinal helminth paeasiind the second section deals with
the evaluation of the therapeutic efficacy of soomenmonly used anthelmintics

against gastrointestinal helminth parasites ofeatt
4.1 Prevalence of gastrointestinal helminth parsites

This study is based on examination of 1126 faeaaipdes collected from
locally reared cattle of either sex and both the ggupsviz ; adult cattle (age> 1
year) and young cattle (age< 1 year). Season-wdg§esamples were examined in
summer and 280 each in autumn, winter and sprigose The prevalence of
gastrointestinal helminth parasites has been ddutliking into consideration the
overall prevalence, seasonal prevalence, age wrs¥alpnce and sex wise

prevalence.
4.1.1 Overall prevalence of gastrointestinal helmths (Table-3, Fig.1)

The qualitative faecal examination revealed that 6&ttle were positive for
various gastrointestinal helminth parasites outl@P6 cattle examined with an

overall prevalence of 59.86 per cent.

Prevalence of trematodes was found to be 11.68g#r Among trematodes,
prevalence of paramphistomes (7.10%) was highestwied by Fasciola spp.
(4.53%) andDicrocodium spp. (0.27%).



Table-3: Overall age wise prevalence of gastrointaetll helminth parasites of cattle in north Kashmir

(%)

m C

E. S Number Trematodes Cestodes Nematodes %

S & positive 2

Host + £  for Gl 5

s © helminths Total Total Total $

Z ota ota ota s

F D P trematodes cestodes S St T nematodes

Adutt 715 394 42 2 64 105 24 24 320 10 15 335 82

(55.16) (5.87) (0.28) (8.95) (14.69) (3.36) (3.36) (44.76) (1.40) (2.10) (46.85) (11.47)
|%I

Youn 411 280 9 1 16 26 26 26 242 13 26 262 52
9 (68.13) (219) (0.24) (3.89) (6.33) (6.39) (6.33) (58.88) (3.16) (6.33) (63.75%) (12.65)
Total 1126 674 51 3 80 131 50 50 562 23 41 597 134
(59.86) (453) (0.27) (7.10) (11.63) (4.44)  (4.44)  (49.91) (2.04) (3.64) (53.02)  (11.90)

Figures within parenthesis indicate percentage
Values with different superscript in a column undesubgroup vary significantly (P<0.05)
F =Fasciola spp., D =Dicrocoelium spp., P = Paramphistomes, MMoniezia spp., S = strongyle worms, S&rongyloides spp., T =Trichuris spp
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Fig. 1: Overall prevalence of gastrointestinal helnmth parasites of cattle in
north Kashmir



Among cestodes the only genus reported Miesiezia spp. with a percentage

prevalence of 4.44 per cent.

Nematodes were found in 53.02 per cent animals. rgmaematodes,
maximum prevalence was of strongyle worms (49.91¢dwed by Trichuris spp.
(3.64%) andatrongyloides spp. (2.04%).

Overall prevalence of mixed gastrointedthelminth parasites was found to
be 11.90 per cent.

4.1.2 Overall Seasonal prevalence of gastrointestih helminths (Table-4,
Fig.2&3)

The data compiled on seasonal basis showed a highmralence of
gastrointestinal helminth parasites in spring (6862 followed by autumn, summer
and winter in which prevalence rate was 67.50, ®5a&md 48.21 per cent,
respectively. The variation was statistically sfgpaint (P<0.05) between summer and

autumn, summer and spring, autumn and winter, g@ivd winter.

Higher trematode infection rate of 13.93 per ceasiound each in autumn
and spring followed by 11.07 and 7.69 per cent intev and summer, respectively,
the variation being significant (P<0.05) betweemmer and autumn, summer and
spring. Among trematodes, paramphistomes reveaigdes$t prevalence rate in
autumn and spring (9.29% in each season) followedummer (5.59%) and winter
(4.29%), the variation being significant (P<0.0%tween summer and autumn,
summer and spring, autumn and winter, spring andewiFasciola spp. showed a
different seasonal activity with a higher prevakenof 6.43 per cent in winter
followed by 5.36, 4.64 and 1.75 per cent in sprengumn and summer respectively,
the variation being statistically significant(P<B)0among summer and autumn,
summer and winter, summer and spring. Highest peaca of Dicrocoelium spp.

was found in winter (0.71%) followed by summer 8%@. Dicrocoelium spp. was
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Table-4: Seasonal prevalence of gastrointestinal minth parasites of cattle in north Kashmir

Number

©
5 5 ﬁ @ - Trematodes Cestodes Nematodes .
% S -= positive Mixed
© Host o € E . -
s Zgg for Gl infection
@ ;
(O]
helminth E D = Total M Total S St T Total
trematodes cestodes nematodes
. Adult 154 86 3 0 12 15 6 6 78 3 4 82 20
(O]
E Young 132 73 2 1 4 7 5 5 66 4 6 71 15
A Total 286 159 5 1 16 22 11 11 144 7 10 153 35
(55.59) (1.75) (0.35)  (5.59) (7.69) (3.85) (3.85) (50.3%) (2.45%) (3.50") (53.500) (12.24)
Adult 178 120 11 0 19 30 12 12 97 4 8 104 31
c
= Young 102 69 2 0 7 9 5 5 62 1 7 63 14
2 Total 280 189 13 0 26 39 17 17 159 5 15 167 45
(67.50) (4.64) (0.00)  (9.29) (13.93) (6.07) (6.07) (56.79) (1.79%) (5.36) (59.64) (16.07)
Adult 202 83 15 2 11 27 1 1 63 0 1 63 9
g Young 78 52 3 0 1 4 7 7 41 2 3 46 5
= Total 280 135 18 2 12 31 8 8 104 2 4 109 14
(48.27) (6.49) (0.71)  (4.29) (11.07% (2.86) (2.86) (37.14) (0.7%) (1.43) (38.93) (5.009
Adult 181 105 13 0 22 33 5 5 82 3 2 86 22
(@]
£ Young 99 86 2 0 4 6 9 9 73 6 10 82 18
o
n Total 280 191 15 0 26 39 14 14 155 9 12 168 40
(68.27) (5.36) (0.00)  (9.29) (13.93) (5.00) (5.00) (55.36) (3.2 (4.29) (60.00) (14.29)

Figures within parenthesis indicate percentage
Values with different superscript in a column undesubgroup vary significantly (P<0.05)
F =Fasciola spp., D =Dicrocoelium spp., P = Paramphistomes, Mioniezia spp., S = strongyle wormS&rongyloides spp., T =Trichuris spp.
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not found in autumn and spring season. The vanatias statistically non-significant
(P>0.05).

Moniezia spp. showed a highest infection rate of 6.07 pat o autumn and
lowest in winter (2.86%). A prevalence rate of 5a0@ 3.85 per cent was observed in
spring and summer season respectively. The vamiatas statistically non-significant
(P>0.05).

The prevalence of nematodes was found highestringsf60.00%) followed
by autumn (59.64%), summer (53.50%) and winter93%). The variation was
statistically significant (P<0.05) between winteaxdasummer, winter and autumn,
winter and spring. The prevalence of strongyle wommas highest in autumn
(56.79%) followed by spring (55.36%), summer (5063%and winter (37.14%), the
variation being statistically significant (P<0.0%tween winter and summer, winter
and autumn, winter and springrichuris spp. followed a similar pattern revealing
higher prevalence rate in autumn (5.36%), followmd spring (4.29%), summer
(3.50%) and winter (1.43%), the variation beingtist&ally significant (P<0.05)
between autumn and winter, winter and spring. Hglpeevalence o&rongyloides
spp. was found in spring (3.21%) followed by sumi245%), autumn (1.79%) and
winter (0.71%). The variation was statistically rafgcant (P<0.05) between winter

and spring.

Mixed infection was found more in autumn (16.07%)ldwed by spring
(14.29%), summer (12.24%) and winter (5.00%). Tlaeiation was statistically
significant (P<0.05) between summer and winterum@umt and winter, spring and

winter.
4.1.3 Overall Age-wise prevalence of gastrointesal helminths (Table-3, Fig.4)

Out of 1126 samples, 715 samples were collectad fdults and 411 were

collected from young cattle. In case of adults, olit715 samples examined, 39

55
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Fig. 4: Age wise prevalence of gastro-intestinal hminth parasites of cattle in
north Kashmir



samples were found positive and in young cattlé,odut1ll samples examined 280
were found positive for gastrointestinal helmintarasites. Overall prevalence of
gastrointestinal helminth parasites was found moreyoung cattle (68.13%)

compared to adults in which prevalence rate was®per cent. The study revealed

statistically significant difference between thetage groups (P<0.05).

The prevalence of trematodes was found signifiga(fd<0.05) higher in
adults (14.69%) as compared to young cattle (6.3¥%4dciola spp. (5.87%) and
paramphistomes (8.95%) were also found higher wmitacas compared to young
cattle in which prevalence rates were 2.19 and %80 cent respectively, the
variation being statistically significant. (P<0.0B)icrocoelium spp. was also found
higher in adult cattle (0.28%) as compared to yo(lhg4%), the difference being

statistically non-significant (P>0.05).

Moniezia spp. showed a higher prevalence in young catt&8%) compared
to 3.36 per cent in adult cattle. The differences wtatistically significant (P<0.05).

Nematodes were found higher in young cattle (63)785%comparison to
adults (46.85%), the variation being statisticadliignificant (P<0.05). Strongyle
worms were also found significantly (P<0.05) higher young cattle (58.88%)
compared to adults (44.76%&rongyloides spp. andTrichuris spp. followed similar
trend with higher prevalence in young cattle (3ab@l 6.33%) as compared to adults
(1.40 and 2.10 %), the variation being statisticaignificant (P<0.05).

Mixed infection was found higher in young (12.6586)mpared to 11.47 per
cent in adult cattle, the difference being stata&dty non-significant (P>0.05).

4.1.4 Overall Sex wise prevalence of gastrointeséihhelminths (Table-5, Fig.5)

Out of 1126 samples, 340 samples were collected frmle and 786 were collected

from female. In case of males out of 340 samplesnexed, 198 samples.



B

Table-5: Sex-wise prevalence of gastrointestinal hmalnth parasites of cattle in north Kashmir

(7]
[¢D)
oo
£ Number Trematodes Cestodes Nematodes _
Sex @ ¢ positive Mixed
(Host) 5 &  for Gl infection
; ¥ helminths Total Total Total
O
Z F D P trematodes cestodes St T nematodes
Male 340 198 14 1 16 30 11 11 181 7 13 186 43
(58.24) (4.12) (0.29) 4.7P) (8.82) (3.24) (3.24) (53.24) (2.06) (3.82) (54.71) (12.65)
Female 786 476 37 2 64 101 39 39 381 16 28 411 01
(60.56) (4.71) (0.25) (8.14) (12.85) (4.96) (4.96) (48.47) (2.04) (3.56) (52.29) (11.58)
Total 1126 674 51 3 80 131 50 50 562 23 41 597 134
(59.86) (4.53) (0.27) (7.10) (11.63) (4.44)  (4.44)  (49.91) (2.04) (3.64) (53.02) (11.90)

Figures within parenthesis indicate percentage
Values with different superscript in a column undexubgroup vary significantly (P<0.05)
F =Fasciola spp., D =Dicrocoelium spp., Paramphistomes, MMoniezia spp., S = strongyle worms, S&rongyloides spp., T =Trichuris spp.
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(58.24%) were found positive and in females, out786 samples examined, 476
(60.56%) were found positive for gastrointestinalninth parasites. Gastrointestinal
helminth parasites were found non-significantly @®%) higher in females compared
to males.

The prevalence of trematodes was found non-sigmiflg (P>0.05) higher in
females (12.85%) compared to males (8.82F@sciola spp. and paramphistomes
were found higher in females with prevalence rate4@1 and 8.14 per cent
compared to males in which prevalence rates wefl®@ 4nd 4.71 per cent
respectively, the variation being statistically rsgnificant(P>0.05) forFasciola
spp. and significant(P<0.05) for paramphistomBscrocoelium spp. showed a
different activity with a higher prevalence rate29 per cent in males compared to
females (0.25%), the variation being statisticalby-significant(P>0.05).

Moniezia spp. showed a higher prevalence in females (4.28%6pmpared to
males (3.24%), the variation being statistically+sagnificant (P>0.05).

Nematodes were found non-significantly (P>0.05) eniarmales (54.71%) in
comparison to 52.29 per cent in females. Strongygenms followed a similar pattern
with non-significantly (P>0.05) higher prevalence males (53.24%) compared to
48.47 per cent in femaleStrongyloides spp. andlrichuris spp. also followed similar
trend with higher prevalence in males in which pierce rates were 2.06 and 3.82
per cent compared to females in which prevalents naere 2.04 and 3.56 per cent

respectively, but the variation was statisticaliynnsignificant (P>0.05).

Mixed infection was found higher in males (12.65€6mpared to 11.58 per

cent in females, the variation being statisticaliy-significant (P>0.05).
4.2 Parasitic load (Table-6, 7& 8, Fig. 6, 7 & 8)

Randomly selected 15-20 per cent faeaapsss were examined in each season

by quantitative technique (Stoll's dilution methdd)determine the parasitic load i.e.



Fasciola spp. (100X)

Dicrocoeium spp. (400X)

Strongyle worms (100X)

Nematodirus spp. (100X) rogyl d spp. (00)

Plate-1 : Faecal examination revealing eggs dfasciola spp., Paramphistome,
Dicrocoelium spp., Moniezia spp., Strongyle worms, Trichuris spp.,
Nematodirus spp., andStrongyloides spp.



eggs per gram (EPG) of faeces.

Total 195 samples were examined to determine thaspig load. Eggs per
gram of faeces ranged from 0-400 and an averageviedi8@ound to be 177.44+6.29.

In summer season, 45 samples out of 286 samplesexamined for parasitic
load and eggs per gram of faeces ranged from Ov&@l® an average EPG of
211.114£11.56. In autumn season 50 samples out@kaBiples were examined and
eggs per gram of faeces ranged from 0-300 withvarage EPG of 148.00£11.15. In
winter season 55 samples out of 280 samples wemmiard and eggs per gram of
faeces ranged from O to 200 with an average EP&32f73+8.32. In spring season
45 samples out of 280 samples were examined arsl mgrggram of faeces ranged
from 0-400 with an average EPG of 231.11+14.15.rAge EPG was found highest
in spring followed by summer, autumn and wintere Nariation was statistically
significant (P<0.05) between summer and autumn,nsemand winter, autumn and
spring, winter and spring.

Out of total 195 faecal samples examined for ERIGsaimples were of young
cattle and eggs per gram of faeces ranged fromOOwiith an average EPG of
195.71+9.85 and 125 samples were of adults and pgggram of faeces ranged
from 0-400 with an average EPG of 167.20+89.60.rAge EPG was found higher in
young cattle as compared to adults. The variaticas \statistically significant
(P<0.05).

128 samples were of females out of total 195 fasaalples examined for
EPG and eggs per gram of faeces ranged from 0-4€00 am average EPG of
189.84+7.91and 67 samples were of males and egggg® of faeces ranged from
0-400 with an average EPG of 153.73+£9.82. Avera§& Evas found higher in

females as compared to males, the variation beatgtscally significant (P<0.05).
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Table-6: Seasonal comparison of parasitic load ofgtrointestinal

helminth parasites of cattle in north Kashmir

No. of samples

Season Host screened EPG range Mean EPG
Adult 30 0-300 193.33+14.33
Summer Young 15 100-300 246.67+16.52
Total 45 0-300 211.11+11.86
Adult 30 0-300 136.67+14.77
Autumn Young 20 0-300 165.00+£16.66
Total 50 0-300 148.00+11.%5
Adult 33 0-200 121.21+11.31
Winter Young 22 100-200 150.00+10.91
Total 55 0-200 132.73+8.32
Adult 32 0-400 218.75+17.06
Spring Young 13 100-400 261.54+24.12
Total 45 0-400 231.11+14.%5

Values with different superscript in a column undesubgroup vary significantly (P<0.05)
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Fig 6: Seasonal comparison of parasitic load of gmeintestinal helminth
parasites of cattle in north Kashmir



Table -7: Overall parasitic load of gastrointestind helminth parasites
of cattle in north Kashmir

Age (host) No. of samples

screened EPG range Mean EPG
Adult 125 0-400 167.20+89.60
Young 70 0-400 195.71+9.85
Total 195 0-400 177.44+6.29

Values with different superscript in a column undesubgroup vary significantly (P<0.05)

Table-8: Sex-wise parasitic load of gastrointestina helminth
parasites of cattle in north Kashmir

Sex (host) No.sé)rfesee:]ne\gles EPG range Mean EPG
Male 67 0-400 153.73+9.82
Female 128 0-400 189.84+791
Total 195 0-400 177.44+6.29

Values with different superscript in a column undesubgroup vary significantly (P<0.05)
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north Kashmir



4.3 Coproculture examination

A total of 120 faecal samples (30 sampie=ach season) positive for strongyle
eggs were subjected to coproculture examinatiamgysetridish method and the third
stage larvae were harvested to find out prevalehadifferent genera of strongyle

worms (Plate-2 and Plate-3).

On coprological examinatiofjaemonchus spp. (65%) was found to be most
predominant strongyle worm followed byBunostomum spp. (20%) and

Trichostrongylus spp. (15%).
4.4  Anthelmintic efficacy

Drug trial was conducted in cattle in Rafiabad tiebsdistrict Baramulla to
determine efficacy of commonly used anthelmintwz ivermectin, fenbendazole
and oxyclozanide against gastrointestinal helmpatasites of cattle using faecal egg
count reduction test (FECRT) as described by Cailak (1992)

FECR (%) = 1- Xt/ Xc x 100
X = A.M of EPG 10-14 days post treatment
t = treated group
c = control group

A total of 66 animals were selected for the triaong these animals, the
cattle found positive for nematode infection (stygle positive animals) and having
EPG greater than or equal to 150 were selecteddadied into three groups, each
comprising of 18 animals (two treatment and onetrcd group). Group 1 animals
were treated with ivermectin, group 2 animals vihbendazole and group 3 animals

were kept as untreated infected control.
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Bunostomum spp. (100X)

Anterior end oBunostomum spp. (400x)

Posterior end dBunostomum spp OOx

Anterior end ofT richostron p. (400x)
Plate-2 : Coproculture revealing Ls of Bunostomum spp. (larva stains
uniformly with iodine, head bullet shaped, Oesophags with a

prominent single bulb caudally, sheath tail prominat) and
Trichostrongylus spp. (bullet shaped head)



Middle part ofTrichostrongylus spp. (400X)

Posterior part aTrichostrongylus spp. (4(0X)

Middle part ofHaemonchus spp. (400X)

Posterior part oHaemonchus spp. (400X)

Plate-3 : Coproculture revealing L of Trichostrongylus spp. (16 triangular
intestinal cells, sheath tail without filament andresembles a pencil tip)
and Haemonchus spp. (16 rectangular intestinal cells, tuberculate
cuticular sheath, kinked tail)



The twelve animals found positive for pure trematadection Fasciola spp.
or Paramphistomes) were divided into two group®u@rl comprised of 9 animals

(treatment group) and group 2 comprised of 3 argrt@ntrol group).
4.4.1 Treatment with lvermectin (Table-9)

Group 1 animals were treated with ivermectin atdbse rate of 200ug/ kg
body weight subcutaneously. Faecal samples welectedl from each animal of this
group on day 0,'8and 14 for calculating EPG by Stoll's dilution method. el
samples were found positive for ova of strongylems only before treatment (day
0)

Pretreatment mean eggs per gram (EPG) of faecesdayn 0 was
250.00+16.67. The mean EPG decreased to 0.00+00@ay &' and 14" post
treatment.

4.4.1.1 Efficacy of lvermectin (Table-9, Fig.9)

A total of 100 per cent reduction in faecal eggrtsuwas observed on dayl 8

and day 1% post treatment against strongyle group of worms.
4.4.2 Treatment with Fenbendazole (Table-9)

Group 2 animals were treated with fenbendazolehatdose rate of 7.50
mg/kg body weight orally. Faecal samples were cttié from each animal of this
group on day 0,'8and 14 for calculating EPG by Stoll's dilution method. eeal
samples of all the animals in this group were fopaditive for ova of strongyle

worms only before treatment (day 0).

Pretreatment mean eggs per gram (EPG) of faecesdayn 0 was
222.22+10.08. However, on day'&nd 14 post treatment, the total mean EPG
decreased to 0.00+0.00.
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4.4.2.1Efficacy of Fenbendazole (Table-9, Fig.9)

It was found that the drug was 100 per cent effeciigainst strongyle worms

on 8" and 14" day post treatment.
4.4.2.1.1 Control group (Table-9)

Total 18 animals were selected in control groupecdh samples were
collected from each animal on day @ 8nd 14" for calculating EPG by Stoll's
dilution method. Faecal samples were found positoreova of strongyle worms.
Mean eggs per gram (EPG) of faeces for strongylensavas 216.67+9.04 on 0 day
which increased to 238.89+11.32 dhday and on 12 day post treatment EPG again
increased to 250.00+£12.12.

4.4.3 Treatment with Oxyclozanide (Table-10)

Total 12 cattle were selected and divided into tgroups. One group
comprised of 3 cattle and served as control whie other 9 animals received
treatment with oxyclozanide at the dose rate ombokg body weight orally. Faecal
samples were collected from each animal of thisigren day 0, 8, 14" and 28 for
calculating EPG by Stoll’s dilution method. Faesainples of all animals were found
positive for ova of eithefFasciola spp. or paramphistomes before treatment (day 0).

The total pre- treatment mean eggs per gram (ERP®eces on day 0 was
found to be 144.44+17.57. Pretreatment mean egggram (EPG) of faeces on day
0 for Fasciola spp. and paramphistomes was 66.67+28.87 and 7Z(783,
respectively. The total mean EPG as well as EPGFafciola spp. and
paramphistomes decreased to 0.00+0.00 on Hay4 and 28" post treatment.
4.4.3.1 Efficacy of Oxyclozanide (Table-10, Fig.10)

A total of 100 per cent reduction in faecal eggrtswas observed on day,8
14" and 28" post treatment and the efficacy was 100 per agaihatFasciola spp.

and paramphistomes.

ﬁl



4.4.3.2 Control group (Table-10)

Total three animals were selected in control grobpecal samples were
collected from each animal on day &, 84" and 2§ for calculating EPG by Stoll's
dilution method. Faecal samples were found posiiveova of eithefFasciola spp.
or Paramphistomes. In control group, mean eggsgpem (EPG) of faeces for
Fasciola spp. and Paramphistomes were 66.67+33.33 and 3833 respectively
on 0 day which increased to 100.00+0.00 8rd8y and to 133.33+66.66 on day"14
and 28 for Fasciola spp. but remained same for paramphistomes.
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Table-9: Efficacy of different anthelmintics againstnematode parasites (strongyles) of cattle

based on faecal egg count reduction test (FECRT)

o No. Mean EPG Mean EPG FECR Efficacy Mean EPG FECR Efficacy
Group Anthelmintic  of o o o o
cattle Day 0 Day 8 ° ° Day 14 ° °
1 Ivermectin 18 250.00+16.67 0.00+0.00 100 100.00 0.00+£00 100 100.00

2 Fenbendazole 18 222.22+10.08 0.00+00 100 100.00 0.00+00 100 100.00

3 Control 18 216.67+9.04 238.89+11.32 - - 250.00+12.12 - -




Table-10: Efficacy of “Oxyclozanide” against trematale parasites of cattle based on faecal egg
count reduction test (FECRT)

Mean EPG of control

Mean EPG of treatment
group and per cent efficacy

(n=3)

Days Total =2 Total
F P F P
0 66.67+33.33 33.33+33.33 100.00+00 66.67+28.87 78#27.78 144.44+17.57
8 100.00£0.00  33.33+33.33  133.3333.33 O(fgg.%g)o O(fgc;:-%g)o 0(.1085%8)0
14  133.33+66.66  33.33+33.33  167.67+33.33 o(fg;%g)o 0(-1035 %‘8)0 0('1085 %8)0
28 133.33+66.66  33.33+33.33  167.67+33.33 o(fg;%.g)o O(fgg_ %‘8)0 0('1085 %’8)0

Figures within parenthesis indicate percentage
F=Fasciola spp., P=Paramphistome
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Chapter - 5
DISCUSSION

The epidemiology of gastrointestinal helminth paessin livestock varies
depending on the local climatic conditions and nganaental practices. Thus, a need
for consistent parasitological surveillance hasnbeszognized all over the world to
map out the parasitic fauna on regional basis arsfudy seasonal variations in their
prevalence to evolve package of practices for yrnrelatment and control to prevent
economic losses. Since the control of these pamsgit India is mostly undertaken
using anthelmintics, therefore, efficacy of comnyounsed anthelmintics need to be

evaluated under field conditions.

Keeping in view the above facts, fhiesent study was undertaken with a
purpose to study prevalence and therapeutic asméctmstrointestinal helminth
parasites of locally reared cattle in north Kashniihe results obtained in this

investigation are discussed as under:
5.1  Overall prevalence

In the present study overall prevalence of gastestinal helminth parasites
in cattle of north Kashmir was found to be 59.86 pent. Yadavet al. (2005)
reported the overall prevalence rate of helminfiedtion as 59.68 per cent in tehsil
R.S. Pura of Jammu which is in line with our obs#ion. Almost similar incidence
has been reported by Jyati al. (2011) and Shiralet al. (2008) who reported an
overall prevalence of 61.40 and 66.28 per centrgiaséstinal parasitic infection in
cattle of Punjab and Maharashtra region, respdgti&milarly Mir et al. (2013)
observed an overall prevalence of 67.15 per cestt@atestinal parasites in cattle of
Jammu (J&K). However, results differed from thedstwf Lahaet al. (2013) who

recorded comparatively lower prevalence of helmipéinasites (28.25%) in central



dry zone of Meghalaya and Kaur and Kaur (2008) vapmrted an overall prevalence

of gastrointestinal parasites of cattle to be 8p&6cent in Patiala district of Punjab.

Overall prevalence of trematodest1.63 per cent. The prevalence of
Paramphistomes was highest (7.10%) followed Hasciola spp. (4.53%) and
Dicrocoelium spp. (0.27%).

The observed prevalence of Pahastpmes is comparable to the findings
of Yadavet al. (2010) and Hassaat al. (2005) who reported prevalence of 13.03 and
3.71 per cent in cattle of Delhi and Punjab, respely. However the results differed
from the study of Singlet al. (2008) who reported prevalence of 33.12 per @ent
Faizabad. The prevalence [B&sciola spp.is comparable to the findings of Sal@o
al. (2002) who reported prevalence of 2.11 per cangrazing cattle of Orissa.
However, Ephrenet al. (2012) reported a prevalence of 25.2 per cenbDassie
municipal abattoir in Ethiopia. Predominance ofdP@phistomes ovdfasciola spp.
has also been reported by Sala@l. (2002) in Orissa; Miet al. (2003) in south
Kashmir; Adhikariet al. (2003) in Kathmandu valley of Nepal; Agraveakl. (2004)
in Madhya Pradesh; Yada al. (2005) in Jammu region; Busheaal. (2013) in
Kashmir valley and Miet al. (2013) in Jammu region. However, Ha#izal. (2011)
reported predominance ®fasciola spp. (6.18%) over Paramphistomes (4.04%) in
Kashmir valley. Rainaet al. (1999) and Pandiet al. (2004) also reported the
predominance offFasciola spp. over Paramphistomes from Jammu region and
Kashmir valley, respectively. Lowest prevalenceDofrocoelium spp. (0.5%) was
also reported by Akram and Najma (2001) in distGttarsaddah of North Western
Frontier Province in Pakistan. Panédital. (2004) and Bushrat al. (2013) also
reported lowest prevalence Dicrocoelium spp. in comparison to Paramphistomes
andFasciola spp.



The reason for low prevalence rdtsmail borne trematodal infection can
be attributed to the fact that the maximum aninaas either stall fed or grazed in
apple orchards, hence minimizing the chances ofosxg to the infective

metacercarial stages present on the vegetatidreinitinity of water bodies.

Among cestodes the only genus ntedo was Moniezia spp. with
prevalence of 4.44 per cent. Almost similar prenederate of 4.8 and 4.10 per cent
was reported by Jimenex al. (2007) and Bushreat al. (2013) from dairy and beef
farm in Costa Rica and central zone of Kashmireyaltespectively. However Hirani
et al. (1999) observed a prevalence rate of 0.11 pedringfheda district of Gujarat.
Eggs of Silesia spp. andAvitellina spp. were not found on faecal examination
because it is difficult to find their eggs in fasaes they are contained in thick walled

par uterine organs (Bhatghal., 2004), therefore, their presence cannot be ralgd

Overall prevalence of nematodeapides in present study was 53.02 per
cent. Among nematodes, maximum prevalence wasrohgfle worms (49.91%)
followed by Trichuris spp. (3.64%) an@&rongyloides spp. (2.04%). The results of
present investigation are in close approximationthe findings of Shiralest al.
(2008) who reported an overall prevalence of nedefarasites to be 58.00 per cent
in western Vidarbha region of Maharashtra.The dese of strongyle worms in the
present study are in general agreement with Chowrydétual. (1993) who reported
the prevalence of strongyle worms to be 52.20 pat m Dhaka. However Mamatha
and D’souza (2006) in Bangalore reported the peswa of strongyle worms to be
83.6 per cent. Similarly, predominance of strongyteup of worms over the other
nematodes noted in present study has also beertgéfry Chowdhurgt al. (1993)
in Dhaka; Panditt al. (2004) in Kashmir valley; Yadast al. (2005) in R.S Pura,
Jammu; Jimenert al. (2007) in Costa Rica; Chavhas al. (2008) in Nagpur;



Degefuet al. (2011) in Ethiopia and Busheaal. (2013) in central zone of Kashmir

valley.

Lower prevalence &frongyloides spp. could be due to development of
immunity against parasite as little exposure Sufongyloides infection leads to
marked immunity (Soulsby, 1982). These findingsiargne with Chowdhuryet al.
(1993) who reported higher prevalence Tfichuris spp. (5.5%) compared to
Strongyloides spp. (2.5%). Palamapalét al. (2003) also reported higher prevalence
of Trichuris spp. (4.22%) compared &rongyloides spp. (2.88%). Similarly, Bushra
et al. (2013) also reported higher prevalenc&m€huris spp. (5.41%) in comparison
to Strongyloides spp. (3.85%)

The highest prevalence of nematquiticularly strongyle worms in the
present study is because of the fact that thesensvare prolific egg layers and take
lesser time for completion of life cycle and thusazing areas become heavily

infected with the larvae of strongyle worms witlimperiod of fortnight.
5.2  Seasonal Prevalence

The seasonal prevalence of overall gastrointestiedthinth parasites was
higher in spring season (68.21%) followed by autu@n50%), summer (55.59%)
and winter (48.21%). Our results are in agreemeitih whe findings of Sreedevi
(2012) who recorded highest prevalence in sprirdjlawest in winter season in and
around Tirupati, Andhra Pradesh. Similarly Yadtal. (2005) observed the highest
prevalence of helmintic infection in rainy seasbow prevalence in winter season is
due to hypobiosis and overwintering of parasitiages because of lowered
environmental temperatures. Similarly the highesvptence in spring season is due
to resumption of development of hypobiotic larvaensell as overwintered larvae in

grazing areas.



The prevalence of trematodes was found higher ianam and spring season
each showing prevalence of 13.93 per cent folloledinter (11.07%) and summer
(7.69%). The results are in agreement with findiogsSardaret al. (2006) who
reported highest prevalence of trematodes in speason and Khan and Magbool
(2012) who reported highest prevalence in autunmavd®ence of Paramphistomes
was also found highest in autumn and spring se§8@9% in each season).The
reason can be attributed to the fact that durimghgpand autumn environmental
conditions in Kashmir valley are very favourable fatching of ova, the viability of
encysting metacercariae and survival of snailsvdeace ofasciola spp. was found
highest in winter season followed by spring, autuamad summer season. Higher
prevalence rate dfasciola spp. in winter season and low intensity duringuenrt
and summer has also been reported by Roy and Tofid®?) and Bushrat al.
(2013). Least prevalence in summer has also bgmrtesl by Yadawt al. (2005)
and Khan and Magbool (2012). The reason for highestalence in winter is due to
the fact that environmental conditions in Kashmirautumn are very favourable for
hatching of eggs and survival of metacercariaBastiola spp. The animals actually
pick up the infection during autumn and parasiesch to sexual maturity in bile
ducts during winter after migrating through the ifogreal cavity and liver
parenchyma and therefore egg detection becomesblgod3icrocoelium spp. was

found in winter (0.71%) and summer (0.35%) seasun. 0

Moniezia spp. showed higher prevalence of 6.07 per ceatiinmn, followed
by spring (5.00%), summer (3.85%) and winter (2.86%

Prevalence of nematodes was foundenign spring season (60.00%)
followed by autumn (59.64%), summer (53.50%) andtevi (38.93%). The results
are in agreement with the findings of Sultahal. (2013) who reported prevalence of

nematode infection highest in spring followed byuaown, summer and winter. The



highest incidence of nematode infection in sprirgy due to resumption of
development of hypobiotic larvae and availabilifyoeerwintered larvae on herbage
and availability of larvae which hatch from fresHbid eggs by infected animals

(spring rise phenomenon).
5.3  Age-wise Prevalence

In the present study, it was observed that oveyaditrointestinal helminth
infection was lower (55.10%) among adults as coegbdo young cattle (68.13%).
Our results are in agreement with those of Biwal. (2009), Akteret al. (2011),
Haqueet al. (2011) and Bushret al. (2013) who also reported higher prevalence of
helminths in young cattle compared to adult cattl&igeria, Bangladesh, Western

Punjab and Kashmir valley, respectively

Higher prevalence of trematodesoregal in adults (14.69%) in present
study is in agreement with the findings of Chowdheral. (1993) in Bangladesh;
Yadavet al. (2005) in Jammu region and Busletal. (2013) in Kashmir valley. This
can be due to the reason that young animals asegiezed in water logged areas
compared to adult, as a result having less expdsurdective stages of trematodes.
It is also because of built up of infection in adubue to repeated exposure.
Prevalence ofFasciola spp. and Paramphistomes were more in adults (&7
8.95%) than young cattle (2.19 and 3.89%). Thesdirfgs are in conformity with
observation of many workers (Chowdhuwatyal. 1993; Sardaet al. 2006; Paukt al.
2011; Khan and Magbool, 2012 and Buséral. 2013).Dicrocoelium spp. was also
found higher in adults (0.28%) in comparison to n@wcattle (0.24%). This might

also be due to built up of infection due to repeaeposure.

Contrary to trematodes oveMbniezia spp. infection was more prevalent

in younger group (6.33%) as against 3.36 per cermdult age group. Sarddr al.



(2006) also reported high&ioniezia spp. infection in calves as compared to adult
cattle. Higher prevalence doniezia spp. in young cattle has also been reported by
Bushraet al. (2013) in Kashmir valley; Haquet al. (2011) in western plains of
Punjab and Singlkt al. (2008) in Faizabad. However results differed frimat of
Razaet al. (2013) who reported higher prevalenceviniezia spp. in adult cattle in
Pakistan. It is a universally accepted fact thatids, kids and calves under six months
of age are substantially infected by tapeworms e@megal andMoniezia spp. in

particular as compared to adults due to developwieimimunity by the later.

Prevalence of nematodes was found higher in yocatfe (63.75%) in
comparison to adult cattle (46.85%). These findiagsin accordance with Yadat/
al. (2005), Pfukenyet al. (2007), Awrarist al. (2012) and Bushrat al. (2013) who
recorded higher prevalence of gastrointestinal nedes in calves than the adults.
Strongyle worms were also found higher in youndled68.88%) in comparison to
adults in which prevalence was 44.76 per cent. gHieglings are in line with the
findings of Hollandet al. (2000) in Vietham; Singlet al. (2008) in Faizabad and
Bushraet al. (2013) in Kashmir valleySrongyloides spp. andTrichuris spp.
followed similar pattern with higher prevalenceymung cattle (3.16% and 6.33%) in
comparison to adults (1.40% and 2.10%). Theserfgglare also in conformity with
findings of Yadawt al. (2005), Singtet al. (2008) and Bushret al. (2013). The low
incidence of nematode infection in adults as comgbao younger animals is due to

development of age resistance.
5.4  Sex wise prevalence

In the present study, the overafivatence was found higher in females
(60.56%) compared to males (58.24%). Trematodetiofe was also found higher in
females (12.85%) in comparison to males (8.82%)asciola spp. and

Paramphistomes followed the similar pattern unlikerocoelium spp. which was



found non-significantly (P>0.05) higher in malesir@nt findings are in line with the
study of Chowdhuryt al. (1993), Singlet al. (2008) and Bushret al. (2013) who
also observed higher prevalence of trematodes nmles as compared to males.
Higher prevalence of parasitic infection in femalegeneral is due to physiological
stresses like pregnancy and lactation which resumltsemporary relaxation in
immunity.

Moniezia spp. was also found higher in females (4.96%) @eghto males
(3.24%). Bushraet al. (2013) and Razat al. (2013) also found prevalence of
Moniezia spp. higher in females compared to males. Howepesyalence of
nematodes in the present study was found non-ggnify (P>0.05) higher in males
(54.71%) in comparison to females (52.29%). Oudifigs are in agreement to that of
Chowdhury et al. (1993) and Bharkadt al. (1999) who also observed higher

prevalence of nematodes in males.
5.5 Parasitic load

Average EPG of 195 faecal samples exathimas found to be 177.44+6.29.
(EPG range: 0-400). Average EPG was found higlmespiing season, 231.11+14.15
(EPG range: 0-400) followed by summer, 211.11+11E8G range: 0-300), autumn,
148.00+11.15 (EPG range: 0-300) and winter, 132873*(EPG range: 0-200). This
observation goes in agreement with Busktaal. (2013) who observed highest
average EPG in spring season. This is due to spisegphenomenon because the
larvae of most of the strongyle worms undergo &ecedevelopment within the body
of host in winter season and in spring when envitental conditions are favourable,

these larvae mature to adults leading to increasgg production.

In young cattle eggs per gram of faeces ranged De400 with an average
EPG of 195.71+£9.85 and in adults eggs per gramexds ranged from 0-400 with an



average EPG of 167.20+89.60. Average EPG was feigmificantly higher in young
cattle as compared to adults. Our findings aregmreement with Bushret al. (2013)
who also found higher infection in young cattlecasnpared to adult animals. This
might be due to the development of acquired imnyuoyt the adults as compared to

young ones in which immune system is not yet fdéyeloped.

In females eggs per gram of faeces ranged 0-400 with an average EPG of
189.84+7.91 and in males eggs per gram of faecegdafrom 0-400 with an average
EPG of 153.73+9.82. The reason for higher EPG males is because females
experience periparturient and post-parturient risefaecal egg counts due to
pregnancy and lactation stress. In lactating argrttadre is also marked increase in
susceptibility to newly acquired infection (Shubbeal., 1981).

5.6  Coprocultural studies

On coprocultural examinatioiklaemonchus spp. (65%) was found to be most
predominant strongyle worm followed byBunostomum spp. (20%) and
Trichostrongylus spp. (15%).

Predominance dflaemonchus spp. over other strongyle worms has also been
reported by Waruiriet al. (1998) in Kenya; Borthakur and Das (1998) in Assam
Mondal et al. (2000) in Mymensingh, Bangladesh; Yadav al. (2008) in
Uttarakhand and Busheh al. (2013) in Kashmir valley, respectively. This schuse
of the fact that the females éfaemonchus spp. are prolific egg layers (Urquhart,
1996) and infective stages éfaemonchus spp. survive for prolonged periods on
pastures. (Soulsby, 1982). However, Jitendran amét B1999) has reported
predominance ofrichostrongylus spp. ovetHaemonchus spp. in Himachal Pradesh.
Similarly, Mamatha and D’Souza (2006) has repopestiominance oBunostomum

spp. over other strongyle worms in cattle and boés of Bangalore.



5.7 Evaluation of commonly used anthelmintics unddield condition

In the present study, percent reduction in eggnt® with ivermectin and
fenbendazole against nematodes (strongyle wornd)wath oxyclozanide against
trematodal infectionRasciola spp. and Paramphistomes) was recorded as 100.00 pe
cent. As per Coledt al. (1992) these values suggest that all the aboee tifrugs are
effective against the respective parasitic infetiof cattle in Rafiabad tehsil of
district Baramulla of north Kashmir as the critefoa efficacy i.e. FECR% is more
than 95.00 per cent and there is no evidence oéldpment of resistance against

these drugs by the respective helminth parasites.

Ivermectin was found to be 100 per centatife against strongyle worms off 8

and 14 day post treatment. Our observation is in agre¢mvigh Kumaret al. (2004)
who also found ivermectin @ 200ugm/kg body weighibé 100 per cent effective in
controlling natural gastrointestinal nematodosicattle after 7 days post treatment
and upto 20 days in Ranchi. Our observations @®ialclose agreement with Sarkar
et al. (2005) who found efficacy of ivermectin agaigsistrointestinal nematodes to
be 100, 100 and 95.8 per cent dh 21% and 38" day, respectively, in Bangladesh.
Gill et al. (1989) also observed complete elimination of gastestinal nematodes of
cattle within one week of treatment with ivermecBushra (2010) also observed 100
per cent efficacy of ivermectin against strongylerms of cattle on7 and 14" day
post treatment in Kashmir valley. Similarly, Ahmedal. (2007) observed 100 per
cent efficacy of ivermectin on f4day post treatment against gastrointestinal

nematodes in naturally infected cattle of Assam.

Fenbendazole was found to be 100 per ¢erdtiee against strongyle worms on
8" and 14' day post treatment. Our results regarding theadfi of fenbendazole
against strongyle worms are in agreement with theperted by Geertst al. (1987)
in Flanders; Williams and Broussard (1995) in US#d 8ushra (2010) in central



Kashmir, who reported 100 per cent efficacy of famazole against gastrointestinal

nematode infection in cattle.

Oxyclozanide was found to be 100 per ceffiecve against trematodal
infection Fasciola spp. and Paramphistomes) dh 84" and 2§ day post treatment.
Our findings are in close proximity with the study Arias et al. (2013) who
observed faecal egg count reduction value of 9p&9cent against Paramphistomes
in dairy cattle of Spain when treated with oxyclozie. Similar findings were made
by Shokieret al. (2013) who found 100 per cent reduction in faega count on 1%

day post-treatment of oxyclozanide agakradciola spp.



Chapter — 6
SUMMARY & CONCLUSION

The present study on prevalence of gastrointestielahinth parasites of cattle
was carried out in locally reared cattle in nortme of Kashmir valley (Baramulla,
Kupwara and Bandipora districts) from July 2013Jtme 2014. A total of 1126
faecal samples were screened from cattle of egtverand of both the age groups viz.
adult cattle (age>1 year) and young cattle (agesdk)ycomprising of 286 samples in
summer and 280 samples each in autumn, winter @mugsseason. The therapeutic
efficacy of ivermectin, fenbendazole and oxyclodaniagainst these helminth

parasites of cattle was also evaluated in presedys
The results obtained in the presentstigation are summarized as:

» Based on examination of 1126 faecal samples ofljocaared cattle an
overall prevalence of gastrointestinal helmintheations was found to be
59.86 per cent with trematodes, cestodes and neewmfound in 11.63, 4.44
and 53.02 per cent animals, respectively.

» Eggs of various helminths encountered in the ptestrdy were those of
Fasciola spp. (4.53%)Dicrocoelium spp. (0.27%), Paramphistomes (7.10%),
Moniezia spp. (4.44%), strongyle worms (49.91%%rongyloides spp.
(2.04%) andrrichuris spp. (3.64%).

» A higher prevalence of gastrointestinal helmintrgsites was found in
spring (68.21%) followed by autumn, summer and & which prevalence
rate was 67.50, 55.59 and 48.21 per cent resp8gtithee variation being
statistically significant (P<0.05) between summed autumn, summer and

spring, autumn and winter, spring and winter.



Paramphistomes showed highest prevalence in auamairspring (9.29% in
each season) followed by summer (5.59%) and wi@t&9%), the variation
being statistically significant (P<0.05) betweemsoer and autumn, summer
and spring, autumn and winter, spring and winter.

Fasciola spp. revealed a different seasonal activity withigher prevalence
of 6.43 per cent in winter followed by 5.36, 4.64dal.75 per cent in spring,
autumn and summer respectively, the variation beingtatistically
significant(P<0.05) among summer and autumn, sunameérwinter, summer
and spring.

Dicrocoelium spp. was not found in autumn and spring seasoghdsi
prevalence oDicrocoelium spp. was found in winter (0.71%) followed by
summer (0.35%) but the variation was statisticatip-significant (P>0.05).
Prevalence oMoniezia spp. was found highest in autumn (6.07%) followed
by spring (5.00%), summer (3.85%) and winter (2.36%&riation among
seasons was statistically non-significant (P>0.05).

The prevalence of strongyle worms was highest taran (56.79%) followed
by spring (55.36%), summer (50.35%) and winter 18%), the variation
being statistically significant (P<0.05) betweemter and summer, winter
and autumn, winter and spring.

Trichuris spp. showed a higher prevalence rate in autun®®%6), followed
by spring (4.29%), summer (3.50%) and winter (1.%43%e variation being
statistically significant (P<0.05) between autummd awinter, winter and
spring.

Highest prevalence oftrongyloides spp. was found in spring (3.21%)
followed by summer (2.45%), autumn (1.79%) and ®@in{0.71%). The

variation was statistically significant (P<0.05)YWween winter and spring.



Significantly (P<0.05) higher prevalence rate @natodes encountered in
present study was observed in adults (14.69%) coedpto young cattle
(6.33%). Fasciola spp. and Paramphistomes were also found significan
(P<0.05) higher in adults (5.87 & 8.95%) in compan to young ones (2.19
& 3.89%). Prevalence oDicrocodlium spp. was found non-significantly
(P>0.05) higher in adults (0.28%) in comparisogdang cattle (0.24%).
Moniezia spp. showed a higher prevalence in young cattk8%6) compared
to 3.36 per cent in adult cattle, the variationngestatistically significant
(P<0.05).

All the nematodes encountered in present study steongyle worms,
Strongyloides spp. andTrichuris spp. were found significantly (P<0.05)
higher in young cattle with prevalence rates oBB83.16 and 6.33 per cent
as compared to adult cattle with prevalence rate®lad6, 1.40 and 2.10 per
cent, respectively.

The prevalence of trematodes was found non-sigmifig (P>0.05) higher in
females (12.85%) compared to males (8.82%pasciola spp. and
paramphistomes were found higher in females wittvgence rate of 4.71
and 8.14 per cent compared to males in which peecal rates were 4.12 and
4.71 per cent respectively, the variation being tisgteally non-
significant(P>0.05) for Fasciola spp. and significant(P<0.05) for
paramphistome®Dicrocoelium spp. showed a different activity with a higher
prevalence rate of 0.29 per cent in males comperddmales (0.25%), the
variation being statistically non-significant(P>B)0

Moniezia spp. showed a higher prevalence in females (4.28%6pmpared to
males (3.24%), the variation being statistically+sagnificant (P>0.05).

All the nematodes encountered in the present stigdystrongyle worms,

Strongyloides spp. andTrichuris spp. were found non-significantly (P>0.05)



higher in males with prevalence rates of 53.2462a0d 3.82 per cent as
compared to females with prevalence rates of 4824% and 3.56 per cent,
respectively.

Overall prevalence of mixed gastrointestinal hetmiparasites was found to
be 11.90 per cent. Mixed infection was found mareautumn (16.07%)
followed by spring (14.29%), summer (12.24%) anatei (5.00%). The
variation was statistically significant (P<0.05)tWween summer and winter,
autumn and winter, spring and winter.

Mixed infection was found higher in young cattlerqmared to adults and
higher in males compared to females but the vanatvas statistically non-
significant (P>0.05).

EPG of 195 samples determined in present studyethfigm 0-400 and an
average EPG count was found to be 177.44+6.29 sBarbpad was found
highest in spring (231.11+14.15) followed by summ@11.11+11.56),
autumn (148.00+11.15) and winter (132.73+8.32). Thvariation was
statistically significant (P<0.05) between summed autumn, summer and
winter, autumn and spring, winter and spring.

Parasitic load was found higher in young cattle5(Z2+9.85) as compared to
adults (167.20+89.60), the variation being stat#ly significant (P<0.05).
Parasitic load was found higher in females (1897/84%) as compared to male
animals (153.7319.82), the variation being stataly significant (P<0.05).

On coprological examinatiotjaemonchus spp. (65%) was found to be most
predominant strongyle worm followed bBunostomum spp. (20%) and
Trichostrongylus spp. (15%).

Ivermectin and fenbendazole were found to be 10@®d 100.00 per cent
respectively effective against strongyle worms esealed by FECRT on8

and 14 day post treatment.



» Oxyclozanide was found to be 100.00 per cent effecigainstasciola spp.

and Paramphistomes off,84" and 28' day post treatment.
CONCLUSION

0 Since highest prevalence &fsciola spp. was found in winter season
which indicates that animals pick up the infectthning late summer and
autumn seasons. Therefore, prophylactic dosingnohas during late
autumn will be very useful in preventing liver dageaand losses caused
due to fasciolosis. Similarly, prophylactic dosimiganimals in late winter
or early spring will be useful in reducing pastuentamination with
Fasciola spp. eggs.

o0 Since the nematode infection was found higher ituran and spring,
therefore, prophylactic dosing of animals in autuemd spring will be
very much useful in preventing production losses.

o However, it will be better to use a drug combinatishich is effective

against trematodes, cestodes as well as nematodes.
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