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A study on selected anthelmintics on strongylosis along with haematology in
horses in Quetta region
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Accepted: The present study was conducted to determine the prevalence rate, worm load, effects
ekl of strongyles infestation on blood parameters and comparative efficacy of Oxfendazole,
Ivermectin and Pyrantel anthelmintics against strongyles in the horses at Quetta and
suburbs. For this purpose, 100 horses were randomly selected and kept untreated for
anthelmintics for 3 months before commencement of study. Overall, prevalence was
found to be at 48%. Among them, 40 positive horses were randomly divided into 4
groups namely A, B, C and D comprising 10 horses in each group. Group A was treated
with Oxfendazole, group B with Ivermectin, group C with Pyrantel while group D was
kept an untreated (No Anthelmintic). The efficacy of anthelmintics was evaluated on
reduction of eggs per gram (EPG) of the faecal sample on day 7 and 14 post-medication.
The efficacy of Oxfendazole in Group A was 91.43% and 97.14%, efficacy of
Ivermectin was 95.24% and 97.62% whereas efficacy of Pyrantel was 87.18% and
94.87% on day 7" and 14™ day post-medication respectively. All the anthelmintics
administered were effective against strongylosis with ivermectin having comparatively
better efficacy followed by oxfendazole and pyrantel. Worm load had direct relation on
blood parameters and its reduction showed significant improvement in total erythrocyte
count (TEC), Haemoglobin (Hgb) and Packed Cell Volume (PCV) on day 7 and 14.
Efficacy of routinely used anthelmintics should be regularly determined through faecal
examination for EPG count to cater for development of resistance.
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Introduction of the most significant internal parasites affecting

them. The strongyles belonging to the family
Pakistan has a population of 0.4 Million horses strongylidae have been reported to affect more than
(Ministry of Finance, GOP, 2018) and this vast 80% equines in the world (Shite et al., 2015). The
population is prone to certain diseases due to their strongylosis is a common disease of horses
peculiar anatomical features and managemental throughout the world and causes deaths when control
constraints. Horses are prone to be infected by measures are not taken (Radostits et al., 2006).
multiple species of parasites and strongyles are one During course of clinical illness, ill-thrift, poor hair
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coat, impaired performance, weight loss and anemia
are signs associated with a 'wormy" horse.
Haemoglobin estimation and packed cell volumes of
the blood are some of the factors for the assessment
of infection with strongyles (Radostits et al., 2006).
Intermittent colic, low grade fever and diarrhea are
also noted (Soulsby, 1982). Due to blood sucking
nature of the strongyles changes also occur in
haematological values such as eosinophilia,
monocytopaenia and reduced cell survival (Sipra et
al., 1999). These changed haematological parameters
help in establishing the extent of infestation and
subsequent damage.

Anthelmintics are effective against both larvae and
adult strongyles which amongst others include
avermectins (ivermectin), benzimidazoles
(oxfendazole) and tetrahydropyrimidines (pyrantel)
(Radostits et al., 2006). Deworming at desired
intervals (4-8 weeks) with an effective anthelmintic
provides sufficient guard against these parasites
(Urquhart et al., 1996).

There is little information available on epidemiology
and prevalence of gastrointestinal parasites of horses
in Balochistan in general and Quetta in particular.
Quetta is the provincial capital of Balochistan
province, and 9th largest city of Pakistan. Horses and
donkeys are kept by local people for carting purposes.
Moreover, horses are also used for equestrian
activities like polo, tent pegging and racing. Besides
it, a sizeable population of horses is being maintained
by government agencies in Quetta and suburbs where
they are mainly used for various equestrian activities.
The animals are mostly kept under intensive system of
management where internal parasites can maintain
their life cycle without any major environmental and
managemental  hindrance. Drastic effects of
strongylosis on health and performance of horses
necessitated that prevalence of disease in the region be
studied and effective chemotherapeutic measures be
devised to curtail such losses. The current study was
conducted on horses being maintained by government
agencies in Quetta and suburbs to provide
groundwork for future research in the region.

Material and Methods

The present study was conducted from August to
October 2018 on 100 horses kept by government
agencies at Quetta and suburbs, to determine the
prevalence of strongyle parasites, their effects on
blood parameters and efficacy of different
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anthelmintics on decreasing the worm load and
subsequently improving the blood parameters. The
animals were not dewormed 3 months before start of
study. All the animals were on same feeding scales
and stabled in similar housing conditions. The animals
were tested / screened for presence of strongyles
through direct smear and salt floatation methods of
fecal examination after collecting 10 gm of faecal
samples directly from the rectum of animals in
separate polythene (plastic) bags. Those found
positive through either of the methods were tested for
eggs per gram using McMaster Egg Counting
Technique (Soulsby, 1982). 40 horses from positive
cases were randomly divided into 4 groups namely
Group A, B, C and D of 10 horses each irrespective of
sex, age and breed. Each animal of group A was
treated with Oxfendazole at10 mg/kg PO, group B
with lvermectin at 0.2 mg/kg PO, group C with
Pyrantel at 0.6 mg/kg PO while group D was kept as
control (No Anthelmintic). Weight of each animal was
estimated before chemotherapy to administer the
anthelmintic at correct dose by following formula
(Higgins and Snyder, 2006):-

W = [(hg)?x I] /11877

Where, W = Weight (kg), hg = Heart girth (cm), | =
Length of body (cm) from point of shoulder to point
of buttock. The blood parameters (Total Erythrocyte
Count-TEC, Haemoglobin Estimation-Hb and Packed
Cell Volume-PCV) were tested as per the procedures
described by Benjamin (1985) after collecting the
blood in sterilized commercially available Ethylene
Diamine Tetra Acetic Acid (EDTA) coated
vacutainers. Blood parameters and fecal egg counts
per gram were tested premedication (day 0) and then
on day 7 and 14 to determine the efficacy of drugs on
reduction of worm load and improvement of blood
parameters. 4th group (positive untreated) was kept as
control. Percent efficacy of each drug was calculated
by measuring fecal egg count reduction by day 14 and
applying the following formula (American
Association of Equine Practitioners: AAEP parasite
control guidelines, 2017): -

EPG (pretreatment) — EPG (14 day post treatment)
% Efficacy (FECRT) = x 100
EPG (pretreatment)

Statistical analysis
The data regarding efficacy of drugs on EPG reduction
and resultant effects on blood parameters were
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analyzed statistically through one-way ANOVA
technique. Difference among various treatments was
determined by applying the Least Significant
Difference (LSD) test for the comparison of the groups
(Steel et al., 1997).

Results and Discussion

Prevalence and worm load

Results regarding prevalence of strongyles in horses of
government agencies in areas of Quetta and suburbs
revealed that 48 (n = 48) samples out of 100 tested
were found positive. Prevalence was therefore
observed to be 48%. The results of current study
revealed moderate prevalence (48%) of strongyles in
horses. The results found are in conformation with
Gras et al. (2011) who studied the prevalence of
strongylosis in horses in Italy and found that 44% of
the horses were affected. The results of current study
are also in close consonance with those found by
Sonone et al. (2013) who found prevalence of
strongyles in horses at 44.12%. The results are also in
line with Melkamu (2012) who conducted a study for
prevalence of strongylosis in equines in Ethiopia and
found 47.7% horses positive for strongylosis. The
results found are also in closer conformation with the
results of Saleem et al. (2000), Fatima et al. (2007) and
Mahboob et al. (2008) who studied the prevalence of
strongylosis and found the prevalence rate at 56.66%,
60% and 57.47% respectively. The results, however,
are not in agreement with Morariu et al. (2016) who
studied the prevalence, abundance and distribution of
strongyles in horses in western Romania and found
100% horses to be affected. A slightly lower
prevalence rate may be ascribed to better
managemental practices and parasite control
programmes adopted by government agencies.

The horses affected in the current study were found to
be moderately contaminated with mean EPG count of
381.25 + 33.98 (200-500 EPG level for moderate
contamination as per guidelines of American
Association of Equine Practitioners). The results are

not in agreement 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. Mean EPG found is towards
higher side than that found out by Pilania et al. (2013)
who studied the intensity of gastrointestinal parasitic
infections in horses in Rajasthan and found that fecal
samples showed an overall mean EPG count of 201.20
+ 12.28 for strongyles. The results are also towards a
higher side than those studied by Saeed et al. (2008)
who found mean EPG in strongylosis affected horses
to be at 237. The difference can be explained by the
managemental/  environmental  variations and
difference in parasite control programmes in study
areas.

Comparative efficacy of anthelmintic drugs
Efficacy of Oxfendazole (Group A) was noted at
91.43% and 97.14% at 7 day and 14 day respectively;
while the efficacy of Ivermectin (Group B) was
95.24% and 97.62% at day 7 and day 14 respectively.
Efficacy of Pyrantel (Group C) was 87.18% and
94.87% at 7 day and 14day respectively.

The results suggested that Ivermectin proved to be the
most effective in controlling strongylosis in horses
with highest average efficacy of 97.62%, followed by
Oxfendazole 97.14% and Pyrantel 94.87%. Parasitic
load from day 0 to 7th and 14th showed gradual
reduction in all three groups. Control (Group D)
exhibited relative increase in EPG (Table 1).
Pre-medication EPG count in the faeces of animals in
group A was in the range from 100 to 800 (350 +
68.77); while the EPG range in group B was 100 to
900 (420 + 77.23) and in C group the pre-medication
EPG was in range of 100 to 1100 (390 + 98.33),
whereas the pre-medication EPG count in group D was
in the range of 100 to 800 (380 + 71.23). However,
analysis of variance revealed that statistically the
differences in EPG load between various groups were
non-significant (p>0.05) with F 0.05 (3,36) = 2.866 >
0.13 (Table 1).

Table-1: EPG and Comparative Efficacy of Various Drugs on Day 0, Day 7 and Day 14
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Day 0 Day 7 Day 14
Group I-II\Ioor:(:s Anthelmintics EPG (Mean + SE) | Efficacy % | EPG (Mean + SE) | Efficacy % | EPG (Mean + SE) | Efficacy %
A 10 Oxfendazole | 350.00 + 68.77 - 30+21.36 91.43 10+10.0 97.14
B 10 Ivermectin | 420.00 + 77.23 - 20+13.34 95.24 10+10.0 97.62
C 10 Pyrantel 390.00 +98.33 - 50+22.38 87.18 20 £13.34 94.87
D 10 Control 380.00 £ 71.23 - 420+72.78 -10.53 480+75.77 -26.32
P
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The parasitic load examined by EPG (egg per gram)
count at 7" day post medication in animals of group A,
B, C and D showed significant effect of anthelmintic
drugs on parasitic load. On the basis of efficacy
percentage of anthelmintics tested, Ivermectin (Group
B) showed the best anthelmintic effect on strongyles,
where the EPG count in faeces at day 7 post-
medication reduced to 20 + 13.34 against pre-
medication EPG count of 420.00 + 77.23 showing a
reduction of 400 EPG, suggesting that Ivermectin
efficacy was 95.24%. Oxfendazole also showed
remarkable anthelmintic effect on strongyles (Group
A) where EPG count in faeces was reduced to 30
21.36 at day 7 post medication against pre-medication
EPG count of 350.00 + 68.77 showing reduction of
320 EPG, suggesting that efficacy of Oxfendazole was
91.43%. Pyrantel (Group C) was ranked 3rd in
efficacy against strongyles where the EPG count in
faeces at day 7 post-medication reduced to 50 + 22.38
against pre-medication EPG count of 390.00 + 98.33
showing a reduction of 340 EPG, with efficacy of
87.18%. Whereas in Control (Group D) EPG count at
day 7 increased to 420+£72.78 against pre-medication
count of 380.00 + 71.23 (Table 1).

The parasitic load examined by EPG count at 14" day
post medication in animals of group A, B, C and D also
showed significant effect of anthelmintic drugs on
parasitic load. On the basis of efficacy percentage of
anthelmintics tested, Ivermectin (Group B) showed the
best anthelmintic effect on strongyles, where the EPG
count in faeces at 14" day post-medication reduced to
10 £ 10.0 against pre-medication EPG count of 420.00
+ 77.23 showing a reduction of 410 EPG, suggesting
that Ivermectin efficacy was 97.62%. Oxfendazole
also showed remarkable anthelmintic effect on
strongyles (Group A) where EPG count in faeces was
reduced to 10 + 10.0 at day 14 post medication against
pre-medication EPG count of 350.00 £ 68.77 showing
reduction of 340 EPG, suggesting that efficacy of
Oxfendazole was 97.14%. Pyrantel (Group C) was
ranked 3rd in efficacy against strongyles where the
EPG count in faeces at day 7 post-medication reduced
to 20 + 13.34 against pre-medication EPG count of
390.00 + 98.33 showing a reduction of 340 EPG, with
efficacy of 94.87%. EPG count in Control (Group D)
increased to 480+75.77 at day 14 against pre-
medication count of 380.00 = 71.23. Analysis of
variance showed that statistically the differences in
EPG load between various groups were significant
(p>0.05) with F 0.05 (3,36) = 2.866 > 0.13. LSD test
was utilized to determine any significant difference
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between the 3 treatment groups. There was no
significant difference between treatments at Group A,
B and C because means of all three groups had
difference of less than the computed LSD (LSD at 0.05
computed by Fischer’s method was 112.61). However,
all the 3 groups had difference of means greater than
LSD when compared with the control.

The results of current study with efficacy of
Oxfendazole, Ivermectin and Pyrantel at day 7 and 14
at 91.43% and 97.14%, 95.24% and 97.62%, and
87.18% and 94.87% respectively are in closer
consonance with the data collected by Mahboob et al.
(2008) who studied chemotherapy of strongylosis in
horses of district Layyah and found that efficacy of
oxfendazole at days 7 and 14 post administration was
96.82 and 98.14% respectively. Similar results were
also found out by Saleem et al. (2000) who found
efficacy of Oxfendazole at day 14 post administration
at 98.7%. The results are also in conformation with
those collected by Fatima et al. (2007) who found
efficacy of ivermectin against Strongyloids at 96.5%
and 99.3% on day 7 and 14 post medication. The
results are also in harmony for lvermectin with those
collected by Saeed et al. (2008) who studied the
efficacy of Ivermectin against strongylosis in horses
and found it to be 98% at day 14 post medication.
However, the results are not in agreement with the
same authors for Oxfendazole which in the current
study are higher (97.14%) than those determined by
the authors who found it to be at 94% for Oxfendazole
at day 14 post medication. The results of current study
are towards better side for lvermectin than those
studied by Wagas et al. (2014) who evaluated the
anthelmintic efficacy of lvermectin and found it to be
73.2% and 96.42% on day 7 and 14 respectively. The
results of present study are also on a higher side than
those observed by Binev et al. (2005) who found the
efficacy of parenteral administration of ivermectin
against strongyles to be at 96% at 14 days post
administration. The efficacy of ivermectin and
Pyrantel in current study is little lower than that found
by Sanna et al. (2016) who found the efficacies at
100% and 98.9% respectively for both drugs at day 14
post medication. The differences in efficacies, though
negligible, may be attributable to differences in
frequency of use of the said anthelmintics in parasite
control programme. However, none of the
anthelmintics used in the current study showed any
signs of parasitic resistance.
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Effects of decrease of worm load on blood
parameters

A gradual improvement in blood parameters was
observed with decrease in worm load which was
measured through decrease in number of EPG. Table
2 summarizes the results of effects of all 3
anthelmintics on EPG reduction and subsequent
effects on blood parameters through reduction of
worm load. Means of all the three blood parameters
tested (TEC, Hb and PCV) were non-significant
between the groups at day 0 but were significant at day
7 and 14 post medication due to decrease in number of
EPG. Blood parameters improved towards normalcy
in treated groups whereas the increase in worm load in
untreated control group further deteriorated the blood
parameters thereby implying that reduction of worm
load had direct effect towards normalization of blood
parameters.

The present study established that anthelmintics
treatment resulting in decreased egg count (worm
load) also resulted in parallel improvement in TEC, Hb
and PCV. It was also established that in the absence of
anthelmintics treatment in control group the blood
parameters further dropped showing a direct link
between Strongyloids load and resultant blood
parameters. TEC in treatment groups increased from
452 +0.21, 4.26 + 0.13, 4.05 + 0.09 (10%/pl) at day O
to 5.74+ 0.19, 5.89+ 0.13, 5.32 + 0.11 (10%pl) and
7.00 £ 0.10, 6.95 + 0.11, 6.74 + 0.11 (10%pl) at day 7
and 14 for Oxfendazole, Ivermectin and Pyrantel
respectively. The same figures for control (Infected,
untreated) dropped further from 4.37 + 0.17 at day O
t0 4.29 £ 0.16 and 4.07 + 0.12 (10%/pl) at day 7 and 14
respectively thus establishing the link between worm
load and resultant blood picture. Similarly, Hb
concentration in treatment groups increased from 9.68
+ 0.15, 9.58 + 0.18, 9.22 + 0.19 (gm/ dlI) at day O to
10.74+ 0.14, 10.52+ 0.13, 10.38 + 0.21(gm/ dl) and
12.10 £ 0.19, 12.02 + 0.15 and 11.4 + 0.24 (gm/ d) at

day 7 and 14 for Oxfendazole, lvermectin and Pyrantel
respectively. The same figures for control dropped
further from 9.9 + 0.25 at day 0 t0 9.68 + 0.24 and 9.44
+0.25 (gm/ dl) at day 7 and 14 respectively. Likewise,
PCV % in treatment groups increased from 32 + 0.58,
31.6 £ 0.50, 32.1 + 0.53 (%) at day 0 to 35.4 + 0.45,
35.2+£0.39, 35.3 £ 0.40 and 39.3 + 0.30, 39.0 £ 0.21,
38.6 £ 0.27 (%) at day 7 and 14 for Oxfendazole,
Ivermectin and Pyrantel respectively. The same
figures for control dropped further from 32.8 + 0.42 at
day 0 to 32.3 £ 0.45 and 31.5 + 0.40 (%) at day 7 and
14 respectively.

The results of current study match with those found by
Mahboob et al. (2008) who studied the haematology
of strongylosis in horses of district Layyah and found
that horses affected with strongylosis showed
reduction in haematological parameters. They
established that TEC, Hb and PCV values were lower
in affected horses and post treatment the blood
parameters showed marked increase towards
normalcy. Similar findings were also noted by Sipra et
al. (1999) who evaluated haematological parameters
of strongylosis in horses and found that values of TEC,
Hb and PCV were low in infected untreated animals
than those of infected treated animals. The results of
present study are also in line with Sonone et al. (2013)
who found out changes in Haemoglobin, PCV, TEC
and DLC in infected horses before and after treatment.
The findings of current study are also in consonance
with Saleem et al. (2000) who studied the effects of
strongylosis on haematological parameters and
established that affected animals showed significant
reduction in TEC, Hb level and PCV. Likewise, the
findings are also in line with Wagqas et al. (2014) who
evaluated post treatment haematological parameters
for animals infected with strongylosis and observed
marked improvement in Hb concentration in animals
treated with ivermectin.

Table-2: Mean EPG, TEC, Hb and PCV of all Groups at Day 0, Day 7 and Day 14 Post-Medication

Day 0 Day 7 Day 14
Groups | Anthelmintics TECx | Hbgm/ TECx | Hbgm/ TEC x | Hb gm/
EPG | joq) o |PCV% | EPG | o o | PCVe | EPG | ot [T POV %
35000+ | 452+ | 968+ 30+ | 574+ | 10.74x | 354+ | 10+ | 7.00+ | 1210+ | 393+
A | Oxfendazole | “gg 27" | 551 | 15 [32%058| 5135 | 019 | 014 | 045 | 100 | 010 | 019 | 030
5 wermectin | 22000+ | 426+ | 958% | 316 | 20 | 589% | 1052t | 352% | 10 | 695% |1202% 39.0%
7723 | 013 0.18 050 | 1334 | 013 0.13 039 | 1200 | 011 | 015 | 021
c ovianel | 39000% | 405% | 922% | 321% | 50 | 532% | 1038% | 353+ | 20 | 674% | 114% | 386+
Y 98.33 | 0.09 0.19 053 | 2238 | 011 021 040 | 1334 | 011 | 024 | 027
5 Control | 38000% [ 437+ |o oo | '328% | 420+ | 429+ | 968+ | 323+ | 480 | 407% | 944% | 315%
7123 | o017 |P7FY 042 | 7278 | 016 0.24 045 | 7577 | 012 | 025 | 040
é"“i‘"\‘g
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Conclusion

All the anthelmintic drugs used in the study reduced
parasitic load effectively when compared with pre-
medication EPG counts. lvermectin proved to be most
effective against strongyles with efficacy of 97.62%
followed by Oxfendazole at 97.12% and Pyrantel at
94.87%. Moreover, reduction in worm load led to
improvement in blood parameters. It is recommended
that periodic deworming of horses is necessary to
decrease the worm load, maintain blood parameters
and improve their athletic performance. Efficacy of
routinely used anthelmintics should be regularly
determined through faecal examination for EPG count
to cater for development of resistance.

Disclaimer: None
Conflict of Interest: None
Source of Funding: None.

References

American Association of Equine Practitioners: AAEP
parasite control guidelines, Retrieved July 30,
2017 from
https://aaep.org/sites/default/files/Guidelines/ AAE
P Parasite Control Guidelines_0.pdf.

Benjamin MM, 1985. Outline of Veterinary Clinical
Pathology (3™ ed.). lowa: lowa State University
Press, 48-52, 61-63 and 70-73.

Binev R, Kirkova Z, Nikolo J, Roussenov A,
Stojanchev K, Lazarov L and Hristov T, 2005.
Efficacy of parenteral administration of ivermectin
in the control of strongylidosis in donkeys. J. S.
Afr. Vet. Assoc. 76: 214-216.

Fatima Z, Ashraf M, Khan MS, Khan MA, Shahzad
MK and Younus M, 2007. Comparative efficacy of
ivermectin and moxidectin against strongyloid
nematodes in horses. Int. J. Agric. Vet. Med. Sci.
1: 16-20.

Gras LM, Usai F and Stancampiano L, 2011.
Strongylosis in horses slaughtered in Italy for meat
production: Epidemiology, influence of the horse
origin and evidence of parasite self-regulation. Vet.
Parasitol. 179: 167-174.

Higgins AJ and Snyder JR, 2006. The Equine Manual
(2" ed.). China: Saunders Elsevier, 173, 593.

Mahboob K, Khan JA and Khan MS, 2008.
Prevalence, chemotherapy and hematology of

&

&
"g?\? Asian ] Agric & Biol. 2019;7(4):624-630.

strongylosis in horses of district Layyah. J. Anim.
Plant Sci. 18: 117-1109.

Melkamu S, 2012. Study on prevalence of equine
strongyle in and around mersa town of south wollo
zone ahmara regional state Ethiopia. Int. J. Res.
Innov. Earth Sci. 3: 2394-1375.

Ministry of Finance, GOP, 2018. Pakistan economic
survey 2017-18, Chapter 2 (Agriculture),
Islamabad, Pakistan.

Morariu S, Mederle N, Badea C, Drabus G, Ferrari N
and Genchi C, 2016. The prevalence, abundance
and distribution of cyathostomins  (small
strongyles) in horses from western Romania. Vet.
Parasitol. 223: 205-209.

Pilania PK, Manohar GS and Bhan AK, 2013.
Intensity of gastrointestinal parasitic infections in
horses of animal fairs in Rajasthan. J. Vet.
Parasitol. 27: 42-45.

Radostits OM, Gay CC, Hinchcliff KW and Constable
PD, 2006. Veterinary Medicine; A text book of the
diseases of cattle, horses, sheep, pigs and goats
(10" ed.). London: Saunders Elsevier, 1558-1562.

Saeed K, Qadir Z, Khan SA, Ashraf K and Nazir S,
2008. Evaluation of some broad spectrum
antiparasitic drugs against natural strongyle
infections in horses. J. Anim. Plant Sci. 18: 64-66.

Saleem A, Pervez K, Khan MS and Hashmi HA, 2000.
Prevalence and chemotherapy of strongylosis and
its effects on various blood parameters in horse.
Pak. J. Sci. 52: 41-43.

Sanna G, Pipia AP, Tamponi C, Manca R, Varcasia A,
Traversa D and Scala A, 2016. Anthelmintic
efficacy against intestinal strongyles in horses of
Sardinia, Italy. Parasite Epidemiol. Control. 1: 15-
19.

Shite A, Admassu B and Abere A, 2015. Large
strongyle parasites in equine: A Review. Adv. Biol.
Res. 9: 247-252.

Sipra AS, Anwar AH and Khan MN, 1999. Studies on
strongylosis in equines with special emphasis on
hematology and chemotherapy. Pak. J. Biol. Sci. 2:
1634-1636.

Sonone PV, Srikhande GB, Rode AM and Kolte SW,
2013. Haematology of gastrointestinal affected
horses. Indian J. Field Vet. 8: 58-59.

Soulsby EJL, 1982. Helminths, Arthropods and
Protozoans of Domesticated Animals (7" ed.).
London: Bailliere Tindall, 172-179.

Steel RGD, Torrie JH and Dickey DA, 1997.
Principles and Procedures of Statistics: A


https://aaep.org/sites/default/files/Guidelines/AAEP
https://aaep.org/sites/default/files/Guidelines/AAEP

Muhammad Imran Hyder Baloch and Muhammad Tarique Tunio

Biometrical Approach (3 ed.). McGraw Hill
Books Co. Inc., New York, USA.

Urguhart GM, Armour J, Duncan JL, Dun AM and
Jennings FW, 1996. Veterinary Parasitology (2"
ed.). Blackwell Publishing, 42-47.

Wagas M, Khan MS, Durrani AZ, Khan MA, Avais M,
Khan SA and Santos FC, 2014. Prevalence of
gastrointestinal  parasites, chemotherapy and
haematology of strongylosis in donkeys of district

~+ § Asian ] Agric & Biol. 2019;7(4):624-630.

630

Lahore, Pakistan. Int. J. Curr. Microbiol. Appl. Sci.
3: 198-207.

Contribution of Authors

Baloch MIH: Experimental design, Data
collection, Data analysis, Write up.

Tunio MT: Experimental design, Data collection,
Data analysis, Write up (As Supervisor)




