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Abstract  

The objectives of this study were to investigate the prevalence of gastrointestinal nematodes 
(GIN) among cattle in Sharkia Governate, Egypt and to determine the efficacy of allicin as a 
treatment for GIN infection. Fecal samples (n = 113) were collected randomly from cattle at 
different localities in Sharkia Governate between September 2016 and August 2018. Samples 
were then examined parasitologically. Overall, GIN were found in 21 (18.6%) of the samples, 
the highest GIN prevalence was observed in winter (25.6%), while the lowest prevalence was in 
summer (10.3%). Adult cattle (42.9%) showed higher GIN infection than young calves (23.8%). 
Further, most of the infected cattle (92.4%) showed a light intensity of infection with GIN. The 
coproculture of infected fecal samples reveled that, 15 (71.4%) samples have single infection and 
6 (28.6%) samples have mixed infection and Trichostrongylus spp. (41.9%) were the most 
frequently observed GIN, followed by Strongyloides spp. (35.2%), whereas, Cooperia spp. 
(8.7%) was the less frequently observed GIN. No significant difference (P = 0.78) was observed 
between using albendazole and allicin for treatment of GIN in cattle. The current study provides 
new and updated results that may help in the effort to control GIN. Also, this study shows that 
allicin could be used for treatment and control of GIN in cattle. However, further investigations 
in the efficacy of allicin in treatment of GIN in cattle and actual dose, are warranted. 
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Introduction 

Cattle production in Egypt especially 
Sharkia Governorate is one of the most 
important sources of milk and meat 
production. In Egypt, production levels are 
low because of poor nutrition, management 
and infestation with gastrointestinal nematodes 
(GIN) [1]. Although, poor nutrition is 
considered the most critical factor, infestation 
with GIN constitute a major source of 
economic loss represented in decrease weight 
gain, meat quality, milk yield and cost of 
treatment. Furthermore, the loss due to the cost 
of resistant produced from the misuse of 
anthelmintic [2-4]. GIT infestation reduces 
feed intake, protein and energy retention. Also, 
disturbed mineral, water balance and change 
gastrointestinal motility leading to diarrhea 
[5]. The most recorded species of GIN of 
ruminants are Trichostrongylus spp., 
Haemonchus spp., Ostertagia spp., 
Oesophagostomum spp., Cooperia spp., 
Trichuris spp., Bunostomum spp., etc. [6]. 
Several diagnostic methods were used for 
assessment of the prevalence and treatment of 
different GIN such as the individual fecal 
examination, determination of egg per gram 

(EPG) and identification of specific species of 
nematodes [7].  

Recently, several types of anthelmintic 
drugs have been used to control GIN in 
ruminants, such as albendazole which inhibit 
tubulin polymerization [8]. However, the 
inadequate use of anthelmintic drugs reduced 
production level and increased parasites 
resistance, moreover, the long withdrawal time 
lead to appearance of chemical residues in 
milk [9]. Therefore, there is a need for 
alternative methods such as biological control 
or using medicinal plant like garlic in which 
the allicin is considered as the active principle 
[10]. Allicin (diallyl thiosulfinate = 2-Propene-
1-sulfinothioic acid S-2-propenyl ester) has 
shown a wide remedy effect as an 
antimicrobial, antifungal, antiprotozoal and 
antiparasitic [11]. Allicin is a natural product 
present in plants of the Family Alliaceae and 
has shown anthelmintic effect in both in vitro 
against Haemonchus contortus [12] and in vivo 
against Strongyloides spp. in donkey [13]. The 
essential mechanism of action of allicin is 
correlated to its high permeability through cell 
membranes and rapid interaction with thiols in 
addition to wide safety margin. Therefore, 
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allicin does not only affect intercellular 
parasites but also intracellular ones [14]. The 
objectives of the present work were to 
determine the current prevalence of GIN in 
cattle in Sharkia Governate and to determine 
the efficacy of allicin as an anthelmintic in 
cattle. 

Material and methods 

Sampling  

Between September 2016 and August 2017, 
113 fecal samples were collected randomly 
from diarrheatic cattle in Sharkia Governate. 
The samples were collected from 3 regions in 
(Zagazig [Veterinary hospital] (42 cases), 
Diarb Negam (45 cases), Menia El-kamh (26 
cases)). Individual fecal samples were taken 
directly from the rectum using plastic hand 
gloves. Each sample was labeled with cattle 
identity number, date of sampling, age, and 
sex, and then they were transferred to the 
laboratory for examination. The study protocol 
was approved by the Animal Welfare and 
Research Ethics Committee of Faculty of 
Veterinary Medicine, Zagazig University, 
Egypt. 

Faecal Egg Counts (FEC) 

Fecal samples (50 - 100 g) were 
macroscopically inspected for the presence of 
nematode eggs and larvae. Samples were then 
processed for microscopical examination by a 
modified McMaster technique [15]. The FEC 
was conducted under the light microscope, at 
×100 and ×400 magnifications and presented 
as egg per gram (EPG). The FEC was 
categorized according to the degree of 
infection intensity into three categories: EPG = 
0 - 200 (light infection); 200 - 400 (moderate 
infection) and > 800 (heavy infection) [16]. 

Faecal Culture 

Fecal samples with GIN eggs were 
homogenized and disintegrated with tap water. 
Samples were then incubated in 1000 mL 

plastic containers at 22-26ºC for 10 days. The 
cultures were removed daily and aerated. The 
Baermann technique was used to separate the 
larvae (L3) from the fecal material. The larvae 
were then cleaned and stored at 4 ºC in tap 
water until examined (within one week of 
collection of larvae) [15]. A drop of suspected 
larval suspension was pipetted out from the 
collected container and transferred into a glass 
slide. It was then gently heated to immobilize 
and gradually kill the larvae to facilitate 
examination and cover slide was then put over 
it. The cover slides were sealed with molten 
paraffin to avoid evaporation. The larvae were 
then examined under a light microscope and 
identified based on studying the morphological 
characters and measurements of various parts 
of the body (such as size and tail sheath 
length). In mixed infection, 100 L3 were 
randomly selected and characterized, then the 
average of each GIN species was calculated  
according to Soulsby [17]. 

Treatment Trials 

Nine naturally infected cattle with moderate 
and light intensity of infection and within the 
age groups ranged from 2-3 years were 
randomly assigned into three groups (each 
group included 3 cattle). Group 1:  a single 
dose of 10 mg/kg albendazole (OS: BAN, 
DCF, JAN, USAN) was administered orally to 
the animal. Group 2: a single dose of 10 mg/kg 
of allicin (AllicinMax™ from Allicin 
International Ltd, Rye, East Sussex, UK) was 
administered orally to the animal. Group 3: a 
mixed suspension of 10 mg/Kg albendazole + 
100 mg/kg of allicin was administered orally 
to the animal. Individual fecal samples were 
collected from each animal in each group at 
days 0, 7, 14 and 21 post-treatment. The FEC 
was then performed as described above. The 
efficacy of each drug was evaluated by 
calculating the reduction in GIN eggs count on 
the 7

th
, 14

th
, and 21

th
 days post-treatment by 

using this formula: 

% 𝑜𝑓𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = A𝑣𝑒𝑟𝑎𝑔𝑒𝐸𝑃𝐺𝑑𝑎𝑦 0 – A𝑣𝑒𝑟𝑎𝑔𝑒𝐸𝑃𝐺𝑑𝑎𝑦 (7 𝑜𝑟 14 or 21)×100 

                                                                   A𝑣𝑒𝑟𝑎𝑔𝑒𝐸𝑃𝐺𝑑𝑎𝑦 0 

Statistical Analysis 

Statistical analysis was performed using 
STATA 15 (StataCorp, College Station, TX) 
to determine whether there were any 

significant differences (P < 0.05) in the GIN 
eggs count between the three groups using 
One-way ANOVA.  
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Table 1: Seasonal infection rate of affected cattle with gastrointestinal nematode eggs at different localities in 

Sharkia Governate between September 2016 and August 2018 

Season No. of examined cattle No. of positive cattle (%) 

Winter 39 10 (25.6) 

Spring 26 5 (19.2) 

Summer 29 3 (10.3) 

Autumn 19 3 (15.7) 

Total 113 21 (18.6) 

 

Table 2: Incidence of infection with gastrointestinal nematodes (GIN) in young and adult cattle at different 

localities in Sharkia Governate between September 2016 and August 2018. Samples 

 

Age No. of examined cattle No. of positive cattle (%) 

Young (< 1 year) 30 5 (23.8) 

Adult (1-2 years old) 28 4 (19) 

Adult (2-3 years old) 34 9 (42.9) 

Adult (> 3 years old) 21 3 (14.3) 

 

Results 

One hundred and thirteen faecal samples 
were collected and tested for gastrointestinal 
nematodes (GIN) infection. Clinical 
examination showed that 35 animals had high 
temperature (39.7 - 40.2°C) and the remaining 
78 animals showed normal temperature (38.5 - 
39 °C). The mucous membrane varied from 
normal rose red to pale and in rarly congested, 
normal lymph nodes upon inspection, with 
alert animals in standing position (70 animals) 
and rest of examined one wre dull and 
depreesed while still in standing position, 
slight increase in both respiratory and heart 
rate were noticed.  

Using faecal examination, the prevalence 
rate of infection with gastrointestinal 
nematodes was 18.6% (21 infected cases out 
of 113 examined one). The highest infection 
rate was recorded in Winter (25.6%), followed 

by Spring (19.2%) and Autumn (15.7%), while 
the lowest rate was recorded in Summer 
(10.3%) (Table1). Moreover, the highest rate 
of infection with GIN recorded in adult cattle 
with 2-3-year-old (42.9%) than calves with < 
one-year-old (23.8%) (Table 2). The intensity 
of infection with GIN in infected cattle was 
graded into three degrees and presented in 
Table 3. Most of the infected cattle (92.4%) 
showed a light intensity of infection with GIN. 
The coproculture of infected faecal samples 
reveled that, 15 (71.4%) samples had single 
infection and 6 (28.6%) samples had mixed 
infection (Table 4). The most identified type of 
GIN was Trichostrongylus spp. (41.9%), 
followed by Strongyloides spp. (35.2%), 
Haemonchus spp. (29.7%) and 
Osephagostomum spp. (14.8%), whereas, 
Cooperia spp. (8.7%) was the less frequently 
observed GIN.  
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Table 3: Intensity degrees of gastrointestinal nematodes (GIN) infection in cattle at different localities in 

Sharkia Governate between September 2016 and August 2018. Samples 

Number of egg per gram % Intensity of infection 

0-200 92.4% Light 

200-800 6.3% Moderate 

> 800 1.3% Heavy 

 

Table 4: Proportion of gastrointestinal nematode infection obtained from coproculture of fecal samples 

 

Type of nematode detected Frequency (%) 

Single infection  

Trichostrongylus spp. 6 (40) 

Strongyloides spp. 3 (20) 

Haemonchus spp. 3 (20) 

Oesphagostomum spp. 2 (13.3) 

Cooperia spp. 1 (6.7) 

Sub total 15 (71.4) 

Mixed infection   

Trichostrongylus spp. + Haemonchus spp. 2 (33.4) 

Trichostrongylus spp. + Strongyloided spp. 1 (16.6) 

Haemonchus spp. + Strongyloides spp. 1 (16.6) 

Strongyloides spp. + Oesphagostomum spp. 1 (16.6) 

Strongyloides spp. + Cooperia spp. 1 (16.6) 

Sub total 6 (28.6) 

Total 21 (18.6) 

 

 

The efficacy of treatment (albendazole and 
allicin) in different groups were illustrated in 
Figure 1. Albendazole and the combination of 
both albendazole and allicin reduced number 
of GIN’s eggs to 0 at day 21 post-treatment. 
However, no significant difference (P = 0.78) 
were detected between using albendazole, 

allicin and the combination of albendazole and 
allicin for treatment of GIN in cattle. 

Discussion 

In the present study, the prevalence of GIN 
infection was 18.6%, which was similar to 
20.5% report by Muraleedharan [18]. 
However, this prevalence is low compared 
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with 46.6% reported by Jittapalapong [19], 
49% recorded by Bacha [20] and 52.9% 
recently observed by Kemal [21]. The 
difference in the prevalence rates might be 
attributed to variation in geographical locality, 
climatic condition present, management 
system, age and breed of animals and 
technique used to detect the GIN eggs [22]. In 
the current study, the highest infection rate 
was observed in winter, while the lowest 
infection rate was recorded in summer. Similar 
results were recorded in previous studies 
[19,23] and was attributed to that rainy season 
allows the survival of parasite. Other studies 
have reported high infection rates in summer 
than winter in contrast to the present study and 
attaributed to the high temprture and humidity 
stress [24,25]. Further, in the present study, 
lower prevalence of GIN was found in young 
calves (< one-year-old) than that in adult cattle 
(2-3-year-old). Similar results were previously 
reported in adult cattle, explaining the 

correlation by the high chance of exposure to a 
source of infection with age increase [19,25]. 
Other studies have reported higher prevalence 
of GIN in young calves than older cattle, 
which might be due to the ill developed 
immune system (more susceptible) of young 
calves [26,27]. Most of the cattle involved in 
this study showed a low intensity of GIN 
infection (92.6%). This finding is consistent 
with some studies [26,27]. However, a recent 
study reported a moderate degree of parasitism 
[21]. The coproculture of infected faecal 
samples reveled that 15 (71.4%) samples had 
single infection and 6 (28.6%) samples had 
mixed infection, which is consistent with 
previously published studies [21,28]. In this 
study, Trichostrongylus spp. (41.9%), 
Strongyloides spp. (35.2%) and Haemonchus 
spp. (29.7%) were the most frequently 
observed GIN. A similar finding was reported 
in ruminants but with slight difference in the 
predominant genera [26,29,30]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Mean faecal egg count per gram (EPG) of animals treated by Albendazole (Group 1), Allicin 

(Group 2) and the combination of Albendazole and Allicin (Group 3). 
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In spite of numerical difference observed in 
fecal egg count between treated groups but not 
statically significant (p ˃ 0.05), there was a 
negative correlation between mean fecal egg 
count in each group and the days post-
treatment. The decrease of EPG without 
complete elimination until day 21 post-
treatment was observed in group 2 treated with 
allicin and complete reduction of EPG to zero 
was seen at day 21 post-treatment in both 
group 1 and 3. In the present study, the 
efficacy of albendazole in treatment of GIN 
was 100%, which is similar to the results 
previously reported in other studies [30-33]. 
However, one study has restricted the efficacy 
of albendazole until the day 28 post-treatment 
[28] and other studies have reported some 
degree of resistance to albendazole [34,35]. 
Furthermore, allicin reduced the mean of FEC 
at day 21 post-treatment by 84%. This finding 
was in disagreement with a previous study 
[36], who reported no effect for allium sativum 
on GIN of experimentally infected sheep. On 
the other hand, Batatinha [37] reported partial 
control of nematodes infection in adult goats 
and Masamha [38] found reduction in EPGs of 
sheep infected with Strongyloides spp. and 
Trichostrongylus spp. after administration of 
garlic. Other studies reported that garlic has no 
effect when used in an herbal product against 
Haemonchus  contortus in lambs [39,40]. Also 
Burke [40] demonstrated that no effectiveness 
of a commercially available certified organic 
garlic product, fresh garlic juice, or garlic 
bulbs as an anthelmintic to control the 
infection of GIN in goat was observed. 
Furthermore, garlic alcoholic tincture showed 
no effect on gastrointestinal infection in sheep 
in both treated groups with 40 g and 60 g of 
product in both 7 and 14 days post-treatment 
[36].  

Conclusion 

The prevalence of GIN infection in cattle in 
Sharkia Governate, Egypt was recorded in this 
study and that allicin could be used for 
treatment of GIN infection in cattle. However, 
further investigations in the efficacy of allicin 
in treatment of GIN in cattle and actual dose, 
are encouraged. 
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 العربي الملخص

 العلاج في الاليسيه دور الي التطرق مع الشرقيه محافظة في المواشي في المعوية الذيذان اوتشار معذل عه دراسه

انشًٛاء محمد فٕصٖ
*
  ٔ إبشاْٛى انصٓبٗ 

 جايعة انضلاصٚك -كهٛة انطب انبٛطش٘-لسى طب انحٕٛاٌ )الأيشاض انًعذٚة(

يعذل اَتشاس انذٚذاٌ انًعٕٚة بٍٛ انًٕاشٙ فٙ يحافظة انششلّٛ بًصش ٔتحذٚذ فعانٛة انتعشف عهٙ  ْٕ انٓذف يٍ ْزِ انذساسة

بشاص يٍ انًٕاشٙ يٍ يُاطك يختهفة فٗ يحافظة انششلّٛ أثُاء انفتشِ يٍ  عُّٛ ١١١الانٛسٍٛ كعلاج نهعذٔ٘. تى تجًٛع عذد

ٔنمذ نٕحع اٌ  %.٢..١ٌ انًعّٕٚ تًثم يٍ أجم انفحص انطفٛهٙ. َسبّ الاصابّ بانذٚذا ٦١١٢انٙ اغسطس  ٦١١٢سبتًبش 

يعذل اصابّ بانذٚذاٌ  %(٩٦.٤ٔاظٓشت الأبماس انبانغّ ) %. ١١.١ ٔفٗ انصٛف %٢..٦يعذل اَتشاس انعذٖٔ فٗ انشتاء 

بذسجّ عذٔ٘ ضعٛفّ   %(. علأِ عهٙ رنك، يعظى انًاشّٛ انًصابّ..٦١انًعّٕٚ اعهٗ يٍ انعجٕل الم يٍ عًش سُّ )

يصابّ بعذٔ٘ يختهطّ. ٔصساعّ انبشاص نتحذٚذ  %٢..٦ٔ  %٢١.٩ظى الاصابّ بطفٛم ٔاحذ بُسبّ ٔيع %٤٦.٩ بحٕانٙ

انذٚذاٌ انًسببّ انعذٔ٘ أظٓشت اٌ انتشٚكٕستشَجٛهٕٚذص أكثش انذٚذاٌ انًعٕٚة اصابّ ٔالهٓا ْٙ كٕبٛشٚا. ٔانعلاج باستخذاو 

َٕصٙ بانًضٚذ يٍ   ءِ يتماسبة كطاسد نهذٚذاٌ انًعٕٚة. ٔنزنكانبُٛذاصٔل ٔالانٛسٍٛ نى ٚظٓش أ٘ فشٔق يعُّٕٚ يًا ٚذل عهٙ كفا

 انذساسات نتحذٚذ فعانّٛ ٔ انجشعّ انذلٛمّ نلانٛسٍٛ نهسٛطشِ عهٗ انذٚذاٌ انًعٕٚة فٙ انًٕاشٙ.
 

 


