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ABSTRACT

The valley of Kashmir owes its great excellence not only to the charming scenic beauty but is bestowed with rich
flora and fauna present in wide variety and diversity. Sheep are among those animals which were first tamed by man.
Sheep being a close grazer is regarded as museum of parasites especially for helminths. Ostertagia ostertagi is a
parasitic cattle nematode belonging to the superfamily of Strongyloidea and the family of Strongylidae. These are
able to induce structural, biochemical and immunological changes in the host like inappetence, diarrhoea, dull hair
coat and weight loss, i.e. ostertagiosis. At the moment, control is almost exclusively based on anthelmintics. The
abomasae of sheep in which this parasite resides were collected from abattoirs of various districts during the study of
one year from November, 2011 to December, 2012 and were then carried to laboratory for screening. In case of
collection sites falling in far areas, the organs were screened on spot. The parasites were placed in petridish
containing 0.05M PBS (pH 7.4) for initial washing to remove host material and allow regurgitation of gut contents.
The length and width of each parasite was measured and segregated into Ostertagoa ostertagi based on standard
body lengths: Ostertagia ostertagi: (~10mm) and general morphology. The regular record of the entire process was
properly maintained. During the study period, a total of 310 sheep abomasum were examined, out of which 198
(63.87%) were found to be infected. Of these, 128 (41.29%) were found to be infected with O. ostertagi and 112
(36.12%) were found to possess mixed infection. The infection was found highest in summer (80.80%) and lowest in
winter (37.5%) (P<0.05). The prevalence of the parasite was highest in lower age groups (62.88%) and lowest in
higher age groups (12.06%) (P<0.05). The males (41.81%) showed significantly higher prevalence as compared to
females (40.68%) (P>0.05). The study indicates the prevalence of Ostertagia ostertagi varies in different seasons and
in different age groups which will be very helpful in the control of this parasite.
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INTRODUCTION

The state of Jammu and Kashmir is strategically located on the northern most part of India. It is geographically located
between 32° 17" and 36° 58’ northern latitude and 37° 26" and 80° 30’ eastern longitudes. In Jammu and Kashmir,
livestock activity has a contribution of about 11% in the Gross Domestic Product of the state as per Integrated Sample
Survey (ISS) report 2007-08. The total livestock population as per census 2003 was 98.993 lakhs out of which sheep
were 34.107 lakhs and goats were 20.549 lakhs together constituting almost 50% of the total livestock (17" Indian
Livestock Census, Jammu and Kashmir, 2003). The sheep plays a significant role in national economy and rural
socioeconomic conditions in the country. The overall development of the rural hilly areas could not be achieved by
neglecting the development of the agricultural commodities like sheep and goats. Helminths play an important role in
decreasing the sheep production in the world. Sheep have numerous gastrointestinal helminth parasites. The prevalence
of gastrointestinal nematode infection is very high in Kashmir valley. Ostertagia ostertagi is a parasitic cattle nematode
belonging to the superfamily of Strongyloidea and the family of Strongylidae. The organism has a direct life-cycle
consisting of a free-living phase on pasture and a parasitic phase in the host. A strong host resistance develops within 1
year to most species. Ostertagia engenders immunity more slowly and is therefore the most important species in older
cattle. These are able to induce structural, biochemical, hormonal, nutritional and immunological changes in the host
like inappetence, diarrhoea, dull hair coat and weight loss, i.e. ostertagiosis. At the moment, control is almost
exclusively based on preventive treatment with synthetic chemotherapeutic drugs, i.e. anthelmintics. There are three
major classes of drugs used to control ostertagiosis in livestock: benzimidazoles, nicotinic agonists and macrocyclic
lactones. The principal aim of the present study was to investigate the prevalence of Ostertagia ostertagi and to identify
its diversity in sheep of Kashmir Valley.

MATERIALS AND METHODS

Naturally infected guts were obtained from slaughtered sheep on the day of slaughter from local slaughterhouses in
particularly three districts namely Anantnag, Pulwama and Srinagar of Jammu and Kashmir. Guts were examined
thoroughly especially the abomasum part and nematode particularly Ostertagia ostertagi was collected and placed in
petridish containing 0.05M PBS (pH 7.4) for initial washing to remove host material and allow regurgitation of gut
contents.
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The length and width of each nematode was measured and segregated into Ostertagoa ostertagi based on standard body
lengths: Ostertagia ostertagi: (~10mm) and general morphology (Soulsby).

Determination of prevalence
During the collection period, the season of the collection, age of the host as well as the gender of the host was noted
down. After the collection was complete, the prevalence of was calculated as given here under:

Prevalence
The prevalence of infection of any parasite indicates the percentage of the hosts infected by the parasite among the ones
observed for the infection. The prevalence can be recorded in different ways depending upon the season, age and
gender of the host.
Prevalence = Number of infected specimens x100
Number of observed specimens
Prevalence is the percentile representation of infected hosts divided by hosts examined multiplied by 100.

Seasonal prevalence
The season has a marked influence on the prevalence of infection caused by any parasite. The components of the
season like temperature, humidity etc. determine the abundance of the parasites in the host. The seasonal prevalence
was calculated by the formula as:
Number of infected hosts in a particular season x100
Number of hosts observed in that season

Age-wise prevalence
The age has also been reported to influence the prevalence of the parasites in the host because of the
resistance/immunity present in some age group or the preference of the parasite to a particular age group over the other.
The age wise prevalence was calculated by the formula as:
Number of infected hosts of a particular age group %100
Observed number of hosts of that age group

Gender-wise prevalence
The gender of the host may also sometimes affect the abundance of the parasites present in the host. This probably may
be due to the different types of hormones secreted by the male and female individuals. The gender wise prevalence was
calculated as per the given formula:
Number of infected hosts of a particular gender % 100
Observed number of hosts of that gender

RESULTS AND DISCUSSION

Epidemiology of O. ostertagi in sheep

During the present study of one year from November, 2011 to December, 2012, abattoirs of different districts were
surveyed and regular record of the entire process was properly maintained.

Overall prevalence

A total of 310 sheep abomasum were examined of which 198 (63.87%) were found to be infected. Out of these, 128
were found to be infected with Ostertagia ostertagi and 112 (36.12%) were found to have the mixed infection. The
number of individuals of the parasite found varied from individual to individual. Thus the overall prevalence of
Ostertagia ostertagi was found to be 41.29% (Figure 1).
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Figure 1. Showing overall prevalence of O. ostertagi in sheep of Kashmir Valley
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Table-1. Showing prevalence of O. ostertagi in sheep in different seasons of Kashmir Valley
Seasons Number Examined Positive Prevalence (%)
Winter 72 27 37.5%
Spring 87 62 71.26%
Summer 99 80 80.80%
Autumn 52 29 55.76%

Total 310 198 63.87%

Lateef et al. (2005) recorded prevalence of 46.1% in H. contortus followed by Trichostrongylus spp. (46.1%),
Ostertagia spp. (33.0%) and C. curticei (18.5%); Vercruysse (1985) reported 78% prevalence of H. contortus in sheep;
Tasawar et al. (2011) recorded overall prevalence of 77% of Ostertagia spp.; Tariq et al. (2008) recorded 38.0%
prevalence of O. circumcincta and 59.6% prevalence of H. contortus; Khan et al. (2010) reported 37.5% of O.
ostertagi in a sheep herd; Magsood et al. (1996) reported 65.2 % and 47.1% prevalence of haemonchosis in sheep and
goats, respectively; Jabeen et al. (2000) recorded overall infection of H. contortus as 54.77% in sheep; Tariq et al.
(2009) reported prevalence of H. contortus (48.3%) followed by Bunostomum trigonocephalum (30.1%), Chabertia
ovina (29.8%), Ostertagia spp. (29.8%), Nematodirus spathiger (25.2%), Trichostrongylus spp. (25.1%),
Oesophagostomum columbianum (23.5%), Trichuris ovis (19.0%) and Marshallagia marshalli (16.6%) in goats;
Lone et al. (2011) reported 60% prevalence of H. contortus in goats followed by 51% Trichuris ovis, 45%
Oesophogostomum spp. and 1% Chabertia spp; Also Lone et al. (2012) reported nematodes of which prevalent were
Haemonchus (82%), Trichuris (74%), Nematodirus (60%), Trichostrongylus (58%), Chabertia (52%), Strongyloides
(42%), Oesophagostomum (46%).

The present results are in accordance with Vercruysse (1985), Tariq et al. (2008), Magsood et al. (1996), Lone et al.
(2012), Jabeen et al. (2000), who observed almost similar prevalence percentages of the two parasites as recorded in the
present study. The differences in the prevalence percentages between the present study and many of the above
mentioned workers may probably be due to the environmental conditions present at the collection places, overall
climate of the valley, different hosts or different breeds of same host and also to the low frequency of intermediate
hosts.

Seasonal prevalence of O. ostertagi

The study revealed seasonality of infection showing highest prevalence of infection in summer and lowest in winter.
The prevalence in spring and autumn was found to be falling in between summer and winter seasons. During winter
months, 27 sheep were found infected out of 72 examined giving the prevalence of 37.5%. During the spring season, a
total of 87 sheep were examined and out of these 62 were infected showing prevalence of 71.26%. During the summer
season, a total of 99 sheep were examined and 80 were infected showing prevalence of 80.80%. In autumn season, 29
sheep were found to be infected out of 52 examined, giving prevalence of 55.76%. Thus the prevalence was recorded
highest (80.80%) in summer followed by spring (71.26%) then by autumn (55.76%) and lowest (37.5%) in winter.
(Figure 2 and Table 1). By using Chi Square test, (P=0.03), which means data is statistically significant (P<0.05). The
highest incidence of infection during summer and spring may be correlated with the seasonal/climatic pattern and
conditions. These seasons provide optimum conditions for the herbage growth and the necessary moisture for the
optimum development of the parasites. The rainy season that starts in spring and early summer in valley makes the
environmental conditions more favourable for the development and survival of pre-parasitic stages and causes
increased availability of infective larvae in the rainy and post rainy season. The hot and humid weather provides
favourable condition for the development and survival of exogenous stages of H. contortus (Kates, 1950). Lower
prevalence percentages in the winter may be because in winter, the temperature is low and atmosphere is dry which
might have inhibited the development of eggs and larvae. Besides weather conditions, self cure phenomenon may also
be the reason for the decrease in infection during colder months. Makhdoomi et al. (1995) observed highest infection of
H. contortus during summer (82.27%) and lowest (44.23%) during winter season; Lateef et al. (2005) reported
prevalence of Ostertagia species between 20 to 53.8%, lowest being in January/April and peak in November; Jabeen et
al. (2000) recorded highest prevalence during summer (89.55%) and lowest during winter (20.02%); Lone et al. (2012)
reported 40% of Helminth infections in spring followed by 74% in summer, 51% in autumn and 18% in winter in
sheep; Tariq et al. (2008) recorded highest infection in summer and lowest in winter; Also similar results were obtained
by Mbuh et al. (2008); Lone et al. (2011) and Rahman et al. (2012), who observed highest prevalence in summer. The
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present results are in accordance with Makhdoomi et al. (1995), Jabeen et al. (2000), Tariq et al. (2008), Lone et al.
(2012), who reported almost similar prevalence percentages as recorded in the present study.
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Figure 2. Showing prevalence of O. ostertagi in sheep in different seasons of Kashmir Valley
3.1.3. Age-wise prevalence of O. ostertagi

The 310 abomasae were collected for parasite screenings from animals of different age groups. The age groups selected
were - <1 year, 1-2 years, 2-3 and >4 years. 97 lambs having age less than 1 year were examined out of which 76 were
found to have mixed infection showing prevalence of 78.35% and 61 were found to be infected with O. ostertagi
showing prevalence of 62.88%. In age group of 1-2 years, 83 were examined out of which 55 were found to be
mixedly infected showing the prevalence of 66.26% and 42 were found to be infected with O. ostertagi showing
prevalence of 50.60%. Similarly in age group of 2-3 years, 72 abomasae were examined out of which 37 were found to
be mixedly infected and 18 were found to be infected with O. ostertagi showing prevalence of 51.38% and 25.00%
respectively. At last in age group of >4 years, 58 abomasae were examined, out of which 23 were found to have mixed
infection showing prevalence of 39.65% and 7 were found to be infected with O. ostertagi showing prevalence of
12.06%. Thus, the prevalence was found highest in age group <1 year followed by age group 1-2 years and then
by age group of 2-3 years and least prevalence was found in age group >4 years (Figure 3 and Table 2). By using
Chi Square test, (P=0.001), which means data is statistically significant (P<0.05).

Table-2. Showing prevalence of O. ostertagi in sheep of different age groups of Kashmir Valley
Age Group Number Infected
Examined Mixed (%) O. ostertagi (%)
<1 97 76(78.35%) 61(62.88%)
1-2 83 55(66.26%) 42(50.60%)
2-3 72 37(51.38%) 18(25.00%)
>4 58 23(39.65%) 7(12.06%)
Total 310 191 (61.61%) 128 (41.29%)
P<0.05
M Mixed
M Ostertagia ostertagi
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Figure 3. Showing prevalence of O. ostertagi in sheep of different age groups of Kashmir Valley
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The lower age groups of animals found to be more infected is because of the high susceptibility and low resistance
found in them. The lower levels of infection reported in adult sheep is because of the development of significant
immune capability, which increases with the duration of exposure to infection (Ahmad et al., 2007).

Biu et al. (2009) reported 35% Gl parasite infection in younger ones (Age 1-2.5) and 19% prevalence in older ones (3-
4); Lateef et al. (2005) also reported a decreasing trend in the prevalence of H. contortus with an increase in age of
sheep being 69.2, 60.7 and 46.6% and 37.3, 36 and 21.1% for Ostertagia species; Tasawar et al. (2011) also recorded
maximum prevalence (100%) in age group of (181-205 months) and minimum (62.0%) in age group of (106-130 months) in
case of Ostertagia spp.; Lone et al. (2011) also reported 49% prevalence of nematodes in 2-4 month goats followed by
58% in 5-12 months and 34% in >1 year of age; Lone et al. (2012) also reported 94.73% and 97.77% prevalence of
helminth parasites in 0-1 year age group in sheep and goats respectively and 29.41% and 51.28% in older age group in
sheep and goats respectively. Thus the present results are in conformity with the studies carried out by earlier workers.

Gender-wise prevalence of O. ostertagi

The total 310 examined organs were taken from both the genders. 165 organs were taken from male specimens of
which 104 were found to have mixed infection showing a prevalence of 63.03% and 69 were found to be infected with
O. ostertagi showing a prevalence of 41.81%. In case of females, 145 organs were taken out of which 87 were found to
have mixed infection and 59 were found to be infected with O. ostertagi showing prevalence of 60.00% and 40.68%
respectively. Thus the infection was found little higher in males as compared to the females (Figure 4 and Table 3). By
using Chi Square test, (P=0.9), which means data is statistically insignificant.

Table-3. Showing prevalence of O. ostertagi in male and female sheep of Kashmir Valley
Gender Number Infected
Examined Mixed (%) O. ostertagi (%)
Male 165 104(63.03%) 69(41.81%)
Female 145 87(60.00%) 59 (40.68%)
Total 310 191(61.61%) 128(41.29%)
P>0.05
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Figure 4. Showing prevalence of O. ostertagi in male and female sheep of Kashmir Valley

The influence of gender on the susceptibility of animals to parasitic infections could be attributed to genetic
predisposition and differential susceptibility owing to hormonal control. Management and climatic conditions also have
a greater role to play in the onset of infections.

Gorski et al. (2004) reported that males were more infected with nematode species than females; Tariq et al. (2010)
reported 57.8% prevalence of nematodes in males as compared to 52.7% in females; Tasawar et al. (2011) reported
81.4% prevalence of Ostertagia spp. in males as compared to 73.1% in females; Tariq et al. (2003); Qamar et al.
(2009) recorded no significant difference in infection percentage between males and females. Also Biu et al. (2009)
reported 22% prevalence of Gl parasites in males and 32% in case of females in case of sheep; Lone et al. (2011) also
reported 42.5% prevalence of nematodes in males and 57.2% in females in case of goats; Javed et al. (1992); Magsood
et al. (1996) and Khan et al. (2010) observed more infection in females than males. Therefore, it seems that both sexes
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are equally susceptible to nematode infection and the differences reported could be the effect of management
conditions of the host animals and also may be due to differences in sample size.
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