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ABSTRACT
The present study was carried out in horses stabled at Government Farm Sargodha during 2018-
19 to determine the prevalence of Gastro-intestinal parasites and their effect on haematological 
indices. For this purpose, 90 horses of different ages were randomly selected and divided into 
three groups of 30 horses each viz Group A (under 5 years of age), Group B (5 to 10 years of 
age) and Group C (above 10 years of age). Coprological examination was carried out for the 
presence of parasites/ova and haematology of non-infested and infested horses were carried 
out to determine the blood parameters. Overall 43.33% (39/90) horses were found infested 
with highest proportion of Parascaris equorum as 33.33% (13/39) followed by  Oxyuris equi 
25.64% (10/39), Strongylus vulgaris 17.95% (7/39), Gastrodiscus aegyptiacus 12.82% (5/39) 
and mixed infestation as 10.26% (4/39). Highest infestation (60%, 18/30) was found in Group C 
with maximum proportion of Parascaris equorum (30%, 9/30) followed by Oxyuris equi (23.33%, 
7/30). Moderate infestation (40%, 12/30) was recorded in Group A with highest proportion of 
Parascaris equorum (13.33%, 4/30) and Oxyuris equi  (13.33%, 4/30) followed by  Strongylus 
vulgaris (10%, 3/30). Group B was found least infested (30%, 9/30) with highest proportion 
of Parascaris equorum (13.33%, 4/30) followed by Oxyuris equi (10%, 3/30) and Strongylus 
vulgaris (10%, 3/30). Significantly high prevalence in group C is attributed to the old age. The 
study established a direct correlation of infestation with drop in TEC, Hb and PCV. The values 
of TEC, Hb and PCV shown significant difference between infested and non-infested animals 
within groups but shown no significant difference among infested animals of all three groups.
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INTRODUCTION
Equines are being used traditionally as transportation 
means for both humans and materials by the rural 
and semi urban populace of Pakistan. Considerable 
number of people earn their livelihood by the use of 
equines. The FAOSTAT (2014) estimated about 126 
million equines in the world. This includes all domestic 
horses, donkeys and mules. Pakistan is holding 5.8 
million equines; horses 0.4 million, asses 5.5 million 
and mules 0.2 million (Anonymous, 2016). High prices 
of fuel coupled with energy crises in Pakistan are 
compelling people to resort to old ways and means 
of transportation and therefore, the use of equines 
is increasing rapidly in both urban and rural areas 
of Pakistan. Traditionally, horses are being used for 
pleasure/ leisure riding, racing, polo and endurance as 
well as for religious purposes (Tahir et al., 2016).
Gastro-intestinal parasites are one of the major 
problems in developing countries (Perry et al., 2003) 
and are also important health issue in equines 

of Pakistan (Tahir et al., 2016). Large and small 
strongyles, ascarids, pinworms, tapeworms and 
lungworms have been identified as most common 
parasites of horses (Francisco, 2009). The major threat 
of parasites is caused by S. vulgaris, Cyathostomins, 
P. equorum and Anoplocephala perfoliata as reviewed 
by Andersen et al. (2012). The GIT nematodes are 
active blood suckers and damage intestinal mucosa 
when attack and suck blood (Hassan et al., 2005).
Parasitic infestations are common and pose a 
considerable health risk along with varying degree of 
morbidity as well as mortality (Francisco et al., 2009). 
The prevalence of helminth parasites affecting horses 
showed different percentages under different parasitic 
control and management programs in different parts 
of the world (Capewell et al., 2005). Adult horses 
might not show any evident clinical sign of disease 
but may act as carrier and are a continuous source of 
infestation for young animals. Strongylosis impairs and 
reduces the general performance of horses (Radostits 
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et al., 2000). Some intrinsic factors like sex and age 
of animals have been found to affect the strongyle 
infestations (Bucknell, 1995).
In Pakistan, horses are kept both for earning livelihood 
and games. Only district Sargodha is holding 185747 
equines including horses 17437, mules 5362 and 
asses 162946 (Anonymous, 2015). Limited studies 
have been planned and conducted to check the 
possible losses in horse’s population of Sargodha 
District due to parasitic infestation. The problem of 
gastro-intestinal parasites is at considerable level 
due to lack of cognizance and conventional ways 
of management. This study will help the equine 
holders of Sargodha district to formulate deworming 
plans against the prevalent types of gastro-intestinal 
parasites and to improve the working efficiency of 
horses.

MATERIALS AND METHODS

Study animals 
This study was carried out to report the prevailing 
gastro-intestinal parasites and their burden along with 
possible impact on haematological indices in horses 
stabled at Government farm in district Sargodha during 
2018-19. Horses were kept in intensive management 
system; fed with chaffed forage (hay, green fodder), 
concentrate ration (Gram grains, Barley grains and 
Wheat Bran) 3 times a day and clean drinking water 
was provided. Animals were put to daily exercise in 
morning, vaccinated against anthrax, dewormed thrice 
a year with different anthalmentics and clipped twice 
a year.  All the horses were managed under same 
management conditions, fed on feed and water of 
same quality and their sickness records were also 
maintained. Government farm shares boundaries with 
local civil population and there is free movement of 
mechanical vectors/ canines, the intermediate host of 
parasites.     
Ninety horses were randomly selected and were 
divided on the basis of age. Three groups were made 
(i) Group A - Comprised of 30 horses of age less than 
5 years. (ii) Group B - Comprised of 30 horses of age 
between 5 to 10 years. (iii) Group C - Comprised of 30 
horses of age above 10 years. Sampling was carried 
out at regular intervals from July 2018 to November 
2018.

Sample Collection
A 10 gm faecal samples was collected from the rectum 
of animals directly. The samples were examined for the 
presence of eggs/ ova by Direct Smear Method and 
Salt Flotation Method (Dryden et al., 2005). Eggs were 

counted by using McMaster Egg Counting Technique 
(Soulsby, 1978).
Blood samples from all horses (n=90), were collected 
at the time of faecal collection on the same day. A 10 
ml of blood was taken in sterilized disposable Ethylene 
Diamine Tetra Acetic Acid (EDTA) coated tubes using 
syringes. The blood samples were examined by 
automated CBC machine/ haematology analyzer. Total 
erythrocyte count (TEC), total leukocyte count (TLC), 
haemoglobin estimation (Hb) and packed cell volume 
(PCV) and was determined.

Statistical analysis
The data was entered in Microsoft Excel spread sheet 
and statistical analysis was carried out by using t-test, 
z-test and comparison of values of infested and non-
infested animals between groups were carried out 
through ANOVA (one way analysis of variance) Table 
technique as described by Steel and Torrie (1982).

RESULTS AND DISCUSSION
A total of 39 animals (43.33%) out of 90 animals were 
found positive for various parasites of different species. 
Most of the equines were infested by nematodes 
(33.33%), few by trematodes (5.56%) and rest (4.44%) 
by mixed infection of nematodes and trematodes 
(Table 1).

Table 1.  Type of endoparasitic infestation 

S. No Type of Infestation
Positive

No % (/90) % (/39)
1. Nematode 30 33.33 76.92

2. Trematode 5 5.56 12.82

3. Mixed Nematode & 
Trematode 4 4.44 10.26

The overall prevalence of endoparasites found in this 
study is much lower than reported in stallion within 
Sokota metropolis (84%) by Alayande et al. (2003). It 
is also lower than found (53.33%) in horses of Pakistan 
Rangers Lahore (Aftab et al., 2005). The significantly 
lower prevalence of endoparasites in horses at 
Government Farm Sargodha is attributed to better 
management including regular deworming program 
and controlled feeding regime as grazing of these 
horses is not practiced.
Mehfooz et al. (2008) found prevalence of gastro-
intestinal parasites as 75% and Saeed et al. (2010) 
found 65.51% animals infested with various helminth 
parasites while studying epidemiological factors 
(intrinsic and extrinsic) on Strongylosis whereas the 
results of this study are lower as the overall prevalence 
of 43.33% (39/90) was found.  The results of present 
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study are greater than that found by Goraya et al. 
(2013) who noted an overall prevalence of 32.2% in 
Sargodha, Lahore and Faisalabad Districts of Punjab, 
Pakistan. The results are also lower than those found 
by Waqas et al. (2014) who found 55.67% prevalence 
(167/300) in donkeys.
The results of present study are almost in line with the 
work carried out by Tahir et al. (2016) in Faisalabad 
metropolis Pakistan who examined 3456 equines and 
found overall prevalence of gastro-intestinal parasites 
as 45.51% (1562/3456). Taye (2017) found an overall 
prevalence of 33.7% in horses whereas the results of 
this study are greater than that. The overall prevalence 
recorded in the present study is much lower than the 
results (80.48%) found by Paudel (2007).
Out of 39 animals infected by endoparasites, 
nematode eggs of Oxyuris equi (10/39, 25.64%), 
Parascaris equorum (13/39, 33.33%) and Strongylus 
vulgaris (7/39, 17.95%) were identified in the faecal 
samples. Prevailing infection of trematode was caused 
by Gastrodiscus aegyptiacus (5/39, 12.82%). Mixed 
infection of nematodes and trematodes was manifested 
by presence of eggs of Oxyuris equi, Parascaris 
equorum and Gastrodiscus aegyptiacus was 10.26% 
(4/39) (Table 2).

Table 2.  Overall    prevalence    of    gastro  -  intestinal  
                parasites

S.
No. Endoparasites Number 

Positive
% 

Positive
1. Oxyuris equi 10 25.64
2. Parascaris equorum 13 33.33
3. Strongylus vulgaris 7 17.95

4. Gastrodiscus 
aegyptiacus 5 12.82

5. O. equi and P. equorum 1 2.56

6. O. equi, P. equorum and 
S. vulgaris 1 2.56

7.
O. equi, P. equorum, 
S. vulgaris and G. 
aegypticus

2 5.13

The findings of this study are in line with Alayande et 
al. (2003) who identified ova of Strongylus sp. and 
Gastrodiscus sp. from the faecal samples of stallions. 
Alayande et al. (2003) did not find Oxyuris equi (found 
25.64% in present study) and prevalence of Strongyles 
as highest (75.5%) against 17.95% found in this 
study. The prevalence of Gastrodiscus aegyptiacus 
(19.23%) was less than the finding of Alayande et al., 
(2003) who found prevalence of 84.4% while it was 
higher than the result of Paudel (2007) who reported a 
lower infestation of 7.31%. Eslami et al. (2005) found 
prevalence of Oxyuris equi 17%, Parascaris equorum 

13.8% which are lower than this study and Strongyles 
as 28.3% which are higher.
Mehfooz et al. (2008) found Strongyles sp. 50% 
whereas results of this study are less (7/39, 17.95%). 
Oxyuris equi found 12% is almost in line with this study 
11.11% (10/90). Results of Parascaris equorum were 
8% against 14.44% (13/90) found. As far as mixed 
infestation is concerned, results 5% are almost at par 
with the finding of present project which are 4.44% 
(4/90).
Uslu and Guclu (2006) found Oxyuris equi and 
Parascaris equorum 1.8% and 10.8% which are lower 
and Strongyles as 31.53% which are higher than 
found. Pandit et al. (2008) found Parascaris sp. 4.01% 
and Oxyuris sp. 9.40% which are lower than present 
results and Strongyles sp. as 81.19% which are higher.
Saeed et al. (2010) found Parascaris equorum 5% and 
Gastrodiscus aegyptiacus 2.5% which are lower than 
this study. Goraya et al. (2013) found Oxyuris equi 
as 0.89% (4/450), Parascaris equorum 8% (36/450), 
Strongylus vulgaris 2.07% (12/450) which are also less 
than the present findings. 
Waqas et al. (2014) found Strongyles 28.33%, 
Gastrodiscus aegyptiacus as 6.33% and mixed 
infestation as 5%. The result for both Gastrodiscus 
aegyptiacus and mixed infestation are lower while 
prevalence of Strongyles found was much higher. 
The study showed the prevalence of endoparasites to 
be 30.77%, 23.08% and 46.15% in the Group A, B and 
C respectively (Table 3).

Table 3. Age  wise   prevalence   of   gastro  -  intestinal  
              parasites

S.No Age Groups No Positive % Positive
1. A (<5) years 12 30.77
2. B (5-10 years) 9 23.08
3. C (>10 years) 18 46.15

Prevalence of endoparasites was noted to be higher 
in oldest animals (46.15%) as compared to young 
(30.77%) or adult (mid aged) equines (23.08%). The 
results are not in line with Saeed et al. (2010) where 
incidence of strongylosis was not affected by age. 
Highest percentage of old animals was found to be 
infested due to deteriorating body condition and age/
senile immunosuppression.
Table 4 below shows EPG count of different sp. The 
faecal egg counts along with range and mean value 
were found to be 400-500 (475) for Oxyuris equi, 
300-400 (325) for Parascaris equorum, 300-600 
(466.67) for Strongylus vulgaris and 200-300 (250) 
for Gastrodiscus aegyptiacus in Group A. In Group B, 
Oxyuris equi 400-500 (466.67), Parascaris equorum 
300-500 (400), Strongylus vulgaris 300-600 (466.67) 
and Gastrodiscus aegyptiacus was found as 200-
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200 (200). Whereas, in Group C, Oxyuris equi 300-
500 (428.57), Parascaris equorum 300-500 (366.67), 
Strongylus vulgaris 200-600 (425) and Gastrodiscus 
aegyptiacus was found as 200-400 (300).
EPG range for Oxyuris equi was found as 400-500 
(mean 475), 400-500 (mean 466.67), 300-500 (mean 
428.57) and 300-500 (mean 450) for Group A, B, C 
and whole population, respectively. For Parascaris 
equorum EPG range was found as 300-400 (mean 
325), 300-500 (mean 400), 300-500 (mean 366.67) 
and 300-500 (mean 373.33) for Group A, B, C 
and whole population, respectively. EPG range for 
Strongylus vulgaris 300-600 (mean 466.67), 300-600 
(mean 466.67), 200-600 (mean 425) and 200-600 
(mean 450) for Group A, B, C and whole population, 
respectively. EPG range for Gastrodiscus aegyptiacus 
was 200-300 (mean 250), 200 (mean 200), 200-400 
(mean 300) and 200-400 (mean 271.43) for Group A, 
B, C and whole population, respectively. The horses 
affected were found to be moderately contaminated 
with mean EPG count of 397.82 (200-500 EPG level for 
moderate contamination as per guidelines of American 
Association of Equine Practitioners (AAEP, 2004). The 
results are not consonant with the contamination level 
found by Fatima et al. (2007) who found the horses to 
have severe contamination of Strongylosis with EPG 
ranging from 800-2000. The results are also not in 
conformity with Mehfooz et al. (2008) who found EPG 
for Strongylus as high as 1850, Oxyuris equi 925, and 
Parascaris equorum 780.

Results of different blood parameters along with 
reference values of both infested and non-infested 
animals in Group A, B, C and whole population (n=90) 
are shown in Table 6, 7, 8 and 9, respectively. 
There is remarkable decrease in mean values of Total 
Erythrocyte Count (TEC). Similarly, considerable 
decrease in the values of Hb and PCV in Group A, B 
and C between non-infested and infested animals was 
also observed indicating the disease. Mean value of 
TLC in Group A and Group C is raised but in Group B 
mean value of TLC is same.
In group A (Table 10) difference in TLC values of 
non-infested (26.23±4.98) and infested animals 
(18.92±1.79) is non-significant (1.161<2.048). 
Difference in TEC values of non-infested (6.74±0.22) 
and infested animals (4.57±0.32) are significant 
(5.756>2.048). Difference in Hb values of non-infested 
(13.04±0.48) and infested animals (8.27±0.33) are 
significant (7.385>2.048). Difference in PCV values 
of non-infested (32.11±1.00) and infested animals 
(23.05±1.24) are significant (5.691>2.048).
In group B (Table 11), difference in TLC values of non-
infested (11.71±1.17) and infested animals (11.71±1.50) 
is non-significant (0<2.048). Difference in TEC values 
of non-infested (7.12±0.19) and infested animals 
(4.72±0.30) are significant 6.858>0.48). Difference in 
Hb values of non-infested (14.31±0.51) and infested 
animals (8.04±0.56) are significant (7.279>2.048). 

Table 4.  EPG of gastro-intestinal parasites

S. No Endoparasites EPG value
Lower Higher Mean

Group A
1. Oxyuris equi 400 500 475
2. Parascaris equorum 300 400 325
3. Strongylus vulgaris 300 600 466.67
4. Gastrodiscus aegyptiacus 200 300 250

Group B
1. Oxyuris equi 400 500 466.67
2. Parascaris equorum 300 500 400
3. Strongylus vulgaris 300 600 466.67
4. Gastrodiscus aegyptiacus 200 200 200

Group C
1. Oxyuris equi 300 500 428.57
2. Parascaris equorum 300 500 366.67
3. Strongylus vulgaris 200 600 425
4. Gastrodiscus aegyptiacus 200 400 300

Table 5. Analysis of variance for EPG (Worm load)
Source of Variation DF SS MS F Value P Value
Total 38 3870769.23 0

0.291 P>0.05Groups 2 61602.56 30801.28
Error 36 3809166.67 105810.19

P 0.05(2, 36) =3.259>0.29
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Table 6. Blood parameters of horses group A

Parameter
Results Reference 

range UnitNon Infested Infested
Value Mean Value Mean

TLC 7.1-65.7 26.2 9.7-28.6 18.9 5.0-11.0 109  / L
TEC 5.3-8.5 6.7 2.8-6.5 4.57 5.3-13.00 1012  / L
Hb 10.8-17.5 13.0 6.5-9.9 8.3 10.8-15.0 g/ dL
PCV 27.5-41.6 32.11 16.6-32.5 23.1 28.0-46.0 %

Table 7. Blood parameters of horses group B

Parameter
Results Reference 

range UnitNon Infested Infested
Value Mean Value Mean

TLC 3.8-24.1 11.71 2.3-15.7 11.71 5.0-11.0 109  / L
TEC 5.4-8.5 7.12 2.4-5.3 4.7 5.3-13.00 1012  / L
Hb 10.2-18.5 14.31 5.1-9.7 8.0 10.8-15.0 g/ dL
PCV 27.8-43.9 34.9 12.8-59.4 26.0 28.0-46.0 %

Table 8. Blood parameters of horses group C

Parameter
Results Reference 

range UnitNon Infested Infested
Value Mean Value Mean

TLC 11.1-24.8 15.9 10.5-38.1 21.9 5.0-11.0 109  / L
TEC 6.5-11.4 7.6 2.3-5.2 3.9 5.3-13.00 1012  / L
Hb 11.6-18.2 13.3 4.9-9.7 7.9 10.8-15.0 g/ dL

PCV 28.6-41.1 32.9 12.5-27.1 20.8 28.0-46.0 %

Table 9. Blood parameters of horses whole population

Parameter
Results

Reference 
range UnitNon Infested Infested

Value Mean Value Mean
TLC 3.8-65.7 17.8 2.3-38.1 18.7 5.0-11.0 109  / L
TEC 5.3-11.4 7.1 2.3-6.5 4.3 5.3-13.00 1012  / L
Hb 10.2-18.5 13.6 4.9-9.9 8.1 10.8-15.0 g/ dL

PCV 27.5-45.1 33.5 12.5-59.4 22.7 28.0-46.0 %

Table 10.  Comparison of means of blood parameters 
Category TLC TEC Hb PCV
Non Infested 26.23 ± 4.98 6.74 ± 0.22 13.04 ± 0.48 32.11 ± 1.00
Infested 18.92 ± 1.79 4.57 ± 0.32 8.27 ± 0.33 23.05 ± 1.24
t value 1.161 5.756 7.385 5.691

Table 11.  Comparison of means of blood parameters 
Category TLC TEC Hb PCV
Non Infested 11.71 ± 1.17 7.12 ± 0.19 14.31 ± 0.51 34.90 ± 1.07
Infested 11.71 ± 1.50 4.72 ± 0.30 8.04 ± 0.56 26.01 ± 4.35
t value 0 6.856 7.279 2.748

Difference in PCV values of non-infested (34.90±1.07) 
and infested animals (26.01±4.35) are significant 
(2.748>2.048).
While in group C (Table 12), difference in TLC values 
of non-infested (15.88±1.05) and infested animals 
(21.99±1.70) are significant (2.707>2.048). Difference 
in TEC values of non-infested (7.61±0.38) and infested 
animals (3.97±0.20) is significant (9.345>2.048). 
Difference in Hb values of non-infested (13.32±0.54) 
and infested animals (7.88±0.37) are significant 
(8.651>2.048). Difference in PCV values of non-infested 
(32.92±1.36) and infested animals (20.79±1.08) are 
significant (7.05>2.048).

In whole population (n=90, Table 13), difference in 
TLC values of non-infested (17.82±2.02) and infested 
animals (18.67±2.48) are non-significant (0.36<1.96). 
Difference in TEC values of non-infested (7.10±0.15) 
and infested animals (4.33±0.33) are significant 
(12.94>1.96). Difference of Hb values of non-infested 
(13.63±0.30) and infested animals (8.04±0.48) are 
significant (14.70>1.96). Difference in PCV values 
of non-infested (33.45±0.66) and infested animals 
(22.69±2.48) are significant (7.91>1.96).
Present study revealed TLC values for infested 
animals as 18.92±1.79, 11.71±1.50, 21.99±1.70 and 
18.67±2.48 for Group A, B, C and whole population 
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(n=90), respectively. The results are not in consonance 
with Sipra et al. (1999) who found the TLC count 
between 4.50-5.9 but are in line with Waqas et al. 
(2014) who established a raised TLC count in infested 
animals. The results are greater than found by Khan 
(2012) which were 9.70±0.26. Leucocytes are main 
participants of body defence against any antigen (virus, 
bacteria and parasites). Very high TLC values for 
Group A might be attributable to some other infection 
which was not considered during recording of data.
The results of the study for TEC values for infested 
animals are 4.57±0.32, 4.72±0.30, 3.97±0.20 and 
4.33±0.33 for Group A, B, C and whole population 
(n=90) respectively. The results are in conformity with 
Khan (2012) who found lower TEC values as 6.08±0.12 
and Mehboob et al. (2008) who found TEC value as 
4.50. The results are greater than found by Sipra et al. 
(1999) who found TLC value as 3.84-3.92 but overall 
TEC count is lower than normal.
This study revealed Hb estimation for infested animals 
as 8.27±0.33, 8.04±0.56, 7.88±0.37 and 8.04±0.48 for 
Group A, B, C and whole population (n=90) respectively. 
The results are lower than Sipra et al. (1999) who found 
Hb estimation between 11.08-13.06 and Mehboob et 
al. (2008) who found value as 8.85-12.00. The results 
are in consonance with Khan (2012) who found Hb 
estimation for infested animals as 8.9±0.32. These 
lower values of erythrocytes amongst the infested 
animals clearly indicate presence of infestation. The 
minor difference recorded in upper and lower limits of 
values of Hb in comparison with normal range may be 
attributable to different epidemiological factors.
The present study data of PCV values shows 
23.05±1.24, 26.01±4.35, 20.79±1.08 and 22.69±2.48 
for group A, B, C and whole population (n=90) 
respectively. The PCV values found are lower than 
found by Khan (2012) who found value as 28.3±0.96, 
Mehboob et al. (2008) who found values between 
31.01-37.00 and Sipra et al. (1999) who found PCV 
value between 33.17-32.86.

CONCLUSION
Horses in Government Farm Sargodha were found 
moderately affected with gastro-intestinal infestation 
as regular deworming program is in practice. The 
moderate prevalence may also be attributed to the 
controlled feeding regime in practice.  Gastro-intestinal 
parasites cause a great degree of deterioration in blood 
parameters (TEC, Hb and PCV) thus putting stress 
on animals thereby decreasing overall efficiency. Age 
group of above 10 years was found most effected 
animals, might be because of old age, deteriorating 
body conditions and senile immunosuppression.

RECOMMENDATIONS
It is recommended that periodic deworming of horses 
should be carried out with broad spectrum anthelmintics, 
not later than 3 months, (present practice of de-worming 
at horses stabled at Government Farm Sargodha 
is after 4 months) to decrease the worm load and to 
maintain healthy blood parameters thereby improving 
working efficiency. Regular anthelmintic treatment (de-
worming) and environment sanitation protocols should 
be compulsory parts of parasitic control program. 
Faecal examination of random animals be carried out 
as a routine to know the extent and severity of disease. 
Frequent coprological examination will help to evaluate 
the efficiency of worming plans, efficacy of anthelmintic 
drug and will also help to inculcate any changes, if 
required. Drugs should be selected meticulously and  
requently rotated to reduce the chances of developing 
resistance in parasites. It is recommended to repeat 
the wormers over a course of year or later. 
The knowledge about the disease in people involved 
in the equine industry is limited which needs to be 
increased through involvement of livestock department 
and mass media. 
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