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Abstract

Aim: The effect of some variables on hydatidosis in animals slaughtered at Cairo and Giza abattoirs was investigated 
and the influence on serum biochemical parameters, antioxidant enzymes, and histopathological lesions caused by these 
parasites as a consequence was estimated.

Materials and Methods: The effect of some variables on hydatidosis in 397 sheep, 401 cattle, 435 buffaloes, and 341 
camels slaughtered at Cairo and Giza abattoirs was investigated, and the influence on serum biochemical parameters, 
antioxidant activity and histopathological lesions caused by these parasites as a consequence was estimated.

Results: The results revealed that 39 sheep (9.8%), 74 cattle (18.4%), 95 buffaloes (21.8%), and 79 camels (23.25%) were 
infected. Concerning age variations, 165 young and 232 adult sheep, 215 young and 186 adult cattle, 194 young and 241 adult 
buffaloes, and 112 young and 229 adult camels were examined. The prevalence of hydatidosis was higher in adult sheep, 
cattle, and camel; 32 (13.8%), 49 (26.3%), and 56 (24.5%) than the younger ones 7 (4.2%), 25 (11.6%), and 23 (20.5%), 
respectively. Two hundred and eighty-eight sheep, 171 cattle were examined during winter. However, 109 sheep, 230 cattle 
were examined during summer. Hydatidosis infection in sheep and cattle was higher in winter 26 (9.01%) and 47 (27.5%) 
than in summer 13 (11.9%) and 27 (11.7%), respectively. Out of 133 sheep and 128 camels slaughtered in El-Basatin 
abattoirs, 36 (15.3) and 38 (29.7%) showed higher prevalence than that from El-Warak and El-Moneib abattoirs. Comparing 
with the non-infected groups, alkaline phosphatase activity decreased in hydatid-infected animals, while cholesterol and 
liver enzymes activities increased. Total lipid and triglyceride levels decreased in infected camels. Glutathione peroxidase, 
superoxide dismutase, and catalase decreased in hydatid-infected animals.

Conclusion: The disturbance in the biochemical parameters, liver enzymes, and the antioxidant activities was consistent 
with the pathological findings that indicated the risk of hydatidosis infection. Finally, this study clarified the variabilities of 
hydatidosis in Cairo and Giza abattoirs as a starting point for future studies in different regions in Egypt.
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Introduction

Hydatidosis is an important disease caused 
by Echinococcus species animal parasites [1]. The 
larval stage of the small taeniid-type tapeworm 
(Echinococcus granulosus) may cause infection in 
herbivorous animals and humans causing hydatid dis-
ease cystic echinococcosis (CE) [2]. Hydatid cysts 
can be spread in different organs of host such as liver, 
lung, heart, and brain that may result in death [3]. 
Hepatic hydatidosis injuries in livestock animals 
cause economic loss due to the condemnation of tis-
sues. E. granulosus eggs spread by infected dog feces 
into the environment and eggs are able to stay alive 

in soil, water, and vegetables and can survive in snow 
and freezing conditions. The eggs are highly resistant 
to environmental stress and can live at least for a year 
in the environment [4]. Stray dogs may provide favor-
able conditions to circulate this parasite and the spread 
of epidemic foci [5]. Stray dogs are usually roaming 
near abattoirs and on streets, feeding on carcasses of 
the dead animals in rural areas. Stray dogs can also 
have free access to fields of domestic animals and 
yards, contaminating the environment with the eggs 
of Echinococcus [6].

Many variables can affect hydatidosis such 
as regions, sex, age, and seasons. Temperate zones 
including several parts of the Mediterranean regions, 
central and Southern parts of Russia, some parts of 
America, Australia, North and East Africa, China, and 
central Asia recorded the highest prevalence of hydati-
dosis in human and animal hosts [7]. Hydatidosis is 
currently considered an endemic zoonotic disease in 
the Mediterranean region [8]. Hydatidosis is endemic 
in all North African countries including Algeria, 
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Morocco, Tunisia, Libya, and Egypt [9] and also in 
sub-Saharan Africa including Mauritania, Tanzania, 
Sudan, Kenya, and Ethiopia [10].

Hydatidosis may vary from country to country 
or even within a country [11]. Furthermore, hydatido-
sis is associated with variable species of animals [12]. 
In Morocco, hydatidosis prevalence was 10.58% in 
sheep, 12.03% in camels, and 22.98% in cattle [13]. 
In Algeria, the infection rate was 13.9% in cattle and 
24.8% in camels [14]. In Tunisia, the incidence of 
hydatidosis reached 10.1% of camels [15] and 40% 
of sheep [16]. In Libya, infection rates in livestock 
ranged from 1.0% to 13.9% in cattle, 1.7% to 33.4% 
in sheep, and 1.4% to 40.0% in camels [17]. In Iran, 
the hydatid cysts in cattle and sheep recorded 15-20% 
and 20-30%, respectively [18]. In Ethiopia, hydatido-
sis rate was 7.03% and 42.86% in sheep and cattle, 
respectively [12]. Egypt started to be considered as an 
emerging endemic area for hydatidosis [19], and the 
World Health Organization has included hydatidosis as 
part of a Neglected Zoonosis subgroup in its control of 
neglected tropical diseases 2008-2015 strategic plans 
[20]. There are deficient studies concerning the effect 
of different variabilities on hydatidosis in Egypt.

The present study was investigated in Cairo and 
Giza in Egypt to be a starting point. The effect of some 
variables on hydatidosis in sheep, cattle, buffaloes, and 
camels slaughtered at Cairo and Giza abattoirs was 
investigated, and the influence on serum biochemical 
parameters and histopathological lesions caused by 
these parasites as a consequence was estimated. As 
well as, glutathione peroxidase (GSH-PX), superox-
ide dismutase (SOD), and catalase (CAT) activities in 
serum samples were measured as a means of assessing 
the oxidative stress during infection.
Materials and Methods

Ethical approval

This study was approved by Institutional Animal 
Care and Use Committee of National Research Centre 
(Protocol Number: 16/230), Cairo, Egypt. 
Study design, animals, and antemortem inspection

A study of cross-sectional type was conducted 
from December 2016 to October 2017 to determine the 
prevalence besides the biochemical and histopatholog-
ical alterations of hydatidosis-induced lesions in liver 
and lung of farm animals slaughtered at Cairo and Giza 
abattoirs (El-Warak, El-Basatin, and El-Moneib abat-
toirs). The samples were collected from 397 sheep, 
401 cattle, 435 buffaloes, and 341 camels after slaugh-
tering according to the governmental regulations. The 
slaughtered animals were of different ages, sexes and 
originated from different areas of the country. List 
of the animals to be slaughtered was prepared and 
pre-slaughter examinations of sheep, cattle, buffaloes, 
and camels were conducted to determine the age and 
sex of animals. Animals were classified according to 
the dentition. Animals, which were without permanent 
incisor teeth, were considered as young with average 

age about 1-1.5 years, while those having one or more 
permanent pair of incisor teeth were considered adults 
with average age over 2 years.
Sampling

Using systematic random sampling methods, 
blood samples of slaughtered animals were collected 
immediately after slaughter. The blood was collected 
in plain tubes and allowed to clot for serum extraction 
by centrifugation of clotted blood at 3000 rpm/15 min 
then divided in small aliquots and stored at −20°C for 
biochemical analysis. The corresponding livers and 
lungs of the slaughtered animals were examined by 
naked eyes and tissue specimens were collected from 
all slaughtered animals for microscopical and histo-
pathological examination.
Postmortem examination

Livers and lungs were thoroughly inspected 
by applying the routine meat inspection procedures 
during postmortem examination [21]. Palpation and 
many incisions were made through each liver and 
lung. Then, careful visual examination and identifica-
tion for the presence of cysts and other abnormalities 
were carried out [22], and the results were recorded. 
Five minutes was spent in postmortem examination 
for each animal.
Histopathological examination

The collected tissue specimens from affected liv-
ers were quickly fixed for at least 24 h in 10% neutral 
buffered formalin. Fixed specimens were trimmed, 
washed, and dehydrated in ascending grades of ethyl 
alcohol, then cleared in xylene and embedded in par-
affin wax. Thin sections of 4-5 µm thickness were 
performed and stained with hematoxylin and eosin 
for general microscopic examination according to the 
method described by Bancroft et al. [23]
Biochemical studies

Serum total protein (TP) was determined by 
the colorimetric method (Biuret reagent) using 
SPECTRUM kits (BioMerieux, SA). Albumin 
(ALB) was determined by a modified bromocresol 
green colorimetric method using SPECTRUM kits 
(BioMerieux, SA). Globulin (GLB) and ALB/GLB 
(A/G) ratio were calculated. Determination of lipo-
gram biochemical values was performed by enzy-
matic colorimetric method using Linear Chemicals 
kits to measure serum total lipid, triglycerides (TG), 
and cholesterol (CHOL). Various liver enzymes such 
as alanine aminotransferase (ALT), aspartate amino-
transferase (AST), and alkaline phosphatase (ALP) 
were measured using ultraviolet enzymatic colorimet-
ric method as the standardized method using Linear 
Chemicals S.L. kits. Colorimetric reaction was mea-
sured using spectrophotometer.
Antioxidant activity

GSH-PX, SOD, and CAT activities in serum 
samples were assessed using SPECTRUM kits 
(BioMerieux, SA). Absorbances were measured 
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at 340 nm, 560 nm, and 520 nm, respectively, by 
spectrophotometer.
Statistical analysis

Descriptive statistics such as percentage were 
calculated and the prevalence of hydatidosis in sheep, 
cattle, buffaloes, and camels of different age, sex, sea-
son, and origin. Groups were evaluated by Pearson’s 
Chi-square (χ2) test and differences were considered 
statistically significant if p<0.05. The data of biochem-
ical study and the antioxidant activities were statisti-
cally analyzed by Student’s t-test at level p<0.05 [24] 
using Statistical Package for the Social Science (IBM, 
USA) for Windows version 15 computer program.
Results

Postmortem examination

Figure-1 showed gross pathological changes 
caused by hydatidosis. In the lung of infected camel, 
there was multiple hydatid cysts (Figure-1a), abscess 
in all over the lung parenchyma (Figure-1b), and 
tumor-like fluid-filled cysts and surrounded by a 
fibrous wall (Figure-1c). The size of these lung cysts 

was variable, ranging from 1 to 20 cm in diameter. 
In the lung of hydatidosis-infected cattle, palpated 
hydatid cysts were found with red hepatization indi-
cating pneumonia (Figure-1d). Semi-calcified cysts 
with a hard wall surrounding cheese-like material 
were also found in the lung of sheep (Figure-1e). 
Liver of infected sheep showed hydatid cyst end to be 
located in the right lobe (Figure-1f). Moreover, cyst 
size in the liver of cattle and camels was variable from 
1 mm to 5 mm in diameter.
Variables of hydatidosis prevalence

Macroscopic and microscopic examination of 
cysts isolated from the livers and lungs revealed that 
of 1574 examined animals included 397 sheep, 401 
cattle, 435 buffaloes, and 341 camels, there were 
287 (18.2%) hydatidosis infected. In particular, 39 
sheep (9.8%), 74 cattle (18.5%), 95 buffaloes (21.8%), 
and 79 camels (23.2%) were hydatidosis infected 
(Figure-2a).

Concerning age variations, 165 young and 232 
adult sheep, 215 young and 186 adult cattle, 194 young 
and 241 adult buffaloes, and 112 young and 229 adult 

Figure-2: Univariable species affecting hydatidosis (a) Univariable age affecting hydatidosis (b) χ2 test; (p<0.05).
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Figure-1: Gross pathological changes caused by hydatidosis; (a) multiple hydatid cysts. (b) Abscess all over the lung 
parenchyma. (c) Tumor-like fluid-filled cysts, surrounded by a fibrous wall. Hydatid lung cysts may be varied in diameter 
between 1 and 20 cm. Large cysts can shift the mediastinum causing atelectasis of adjacent parenchyma. (d) Palpated 
hydatid cyst in lung of infected cattle showing red hepatization indicating pneumonia. (e) Semi-calcified cysts with a hard 
wall surrounding cheese-like material in the lung of infected sheep. (f) Liver of sheep with hydatid cyst end to be located 
in the right lobe. Cyst size in the liver is variable between 1 mm and 5 mm in diameter.
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camels were examined. Higher hydatidosis preva-
lence was recorded in adult sheep, cattle, and camel 
32 (13.8%), 49 (26.3%), and 56 (24.5%) than the 
younger ones 7 (4.2%), 25 (11.6%), and 23 (20.5%), 
respectively. However, no significant difference was 
observed in the hydatidosis prevalence between both 
ages in buffaloes (Figure-2b).

As shown in Figure-3a, there were no significant 
differences in the prevalence rates of hydatidosis in 
both sex groups among sheep, cattle, buffaloes, and 
camels.

Regarding seasonal prevalence, 288 sheep, 
171 cattle, 232 buffaloes, and 190 camels were exam-
ined during winter. However, 109 sheep, 230 cattle, 
203 buffaloes, and 151 camels were examined 
during summer. The results revealed that hydatido-
sis infection in sheep and cattle was higher in winter 
26 (9.01%) and 47 (27.5%) than in summer 13 (11.9%) 
and 27 (11.7%). However, there was no significant 

difference in the prevalence rate of hydatidosis in buf-
faloes and camel in both seasons (Figure-3b).

There were 133 sheep, 128 cattle, 174 buffa-
loes, and 181 camels slaughtered in El-Warak abat-
toir. However, 167 sheep, 236 cattle, 185 buffaloes, 
and 128 camels were slaughtered in El-Basatin abat-
toir. Moreover, 97 sheep, 37 cattle, 76 buffaloes, 
and 32 camels were slaughtered in El-Moneib abat-
toir. It was recorded that the prevalence of hydatido-
sis was higher in sheep from El-Basatin; 16 (9.6%) 
than that from El-Warak; 13 (9.8%) and El-Moneib; 
10 (10.3%) abattoirs. Likewise, hydatidosis preva-
lence in cattle from El-Basatin; 36 (15.3) was higher 
than that from El-Warak; 27 (21.1) and El-Moneib; 
11 (29.7) abattoirs. However, the prevalence of 
hydatidosis was higher in buffaloes from El-Warak 
abattoir; 39 (22.4%) while it was higher in camel from 
El-Basatin abattoir; 38 (29.7%) than their correspond-
ing from other abattoirs (Figure-4).

Figure-4: Univariable abattoirs affecting hydatidosis. χ2 test; (p<0.05).

Figure-3: Univariable sex affecting hydatidosis (a) Univariable season affecting hydatidosis (b) Winter: From December 
2016 to April 2017. Summer: From May to October 2017. χ2 test; (p<0.05).
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Histopathological studies

Lungs of camels had characteristic hydatid 
cysts wall that was consisted of outer laminated layer 
and fibrous layer infiltrated with inflammatory cells 
such as lymphocytes, macrophages, and plasma cells 
(Figure-5a). Some lung sections showed cystic alve-
olar dilatation that was impacted with inflammatory 
cells, particularly lymphocytes, macrophages, plasma 
cells, and few neutrophils. There was severe thicken-
ing of interstitium with mononuclear inflammatory 
cells and granulomas formation with fertilization 
of the alveolar epithelial cells (Figure-5b). Scolices 
were found in alveoli and bronchioles with mononu-
clear inflammatory cells and few multinucleated giant 
cells aggregation (Figure-5c). Similar findings were 
detected in lungs of sheep, besides multifocal areas 
of calcification along the cyst wall (Figure-5d). In 
sheep liver, biliary epithelial necrosis (Figure-6a) and 
numerous neutrophils in bile ductless were observed 
(Figure-6b) with marked portal inflammatory reac-
tion. Scolices were present in portal and central veins 
with massive cirrhosis (Figure-6c) and severe conges-
tion was observed in cattle liver (Figure-6d).
Biochemical studies

Protein profile in serum of hydatidosis infected 
and non-infected sheep, cattle, buffaloes, and camels 
was analyzed. It was found that TP and ALB decreased 
in hydatid infected sheep, cattle, buffaloes, and cam-
els, while GLB and A/G ratio increased compared with 
their corresponding non-infected groups (Table-1). 
Serum lipid profile and liver enzymes (ALT and AST) 
of hydatid infected and non-infected sheep, cattle, 
buffaloes, and camels were determined (Table-1). In 
hydatid-infected sheep, CHOL level was showed sig-
nificant elevation (p<0.01) than non-infected group. 
As well as, the results of liver enzymes activities in 
hydatid-infected sheep, cattle, buffaloes, and cam-
els showed significant elevation (p<0.05) comparing 
with their corresponding non-infected groups. Results 
of lipid profile showed that the level of total lipid 
decreased while CHOL level increased (p<0.01) in 
hydatid-infected buffaloes comparing with the non-in-
fected group. Moreover, the level of total lipid and TG 
of hydatid-infected camels decreased (p<0.05) while 
CHOL level increased (p<0.01) comparing with the 
non-infected group. However, a decline in ALP activ-
ity than non-infected group was recorded in all animal 
species except sheep (Table-1).
Antioxidant activity

The effect of hydatidosis on serum GSH-PX, 
SOD, and CAT activities in sheep, cattle, buffaloes, 
and camels was studied. It was found that GSH-PX 
(p<0.05) and SOD (p<0.01) decreased in hydatid-in-
fected sheep than non-infected group. However, CAT 
activity decreased (p<0.05) in hydatid-infected cattle, 
while GSH-PX decreased (p<0.01) in hydatid-in-
fected buffaloes comparing to non-infected groups. 
Moreover, GSH-PX (p<0.05), SOD (p<0.01), and CAT 

(p<0.05) serum activities were lower in hydatid-in-
fected camel than non-infected group (Table-2).
Discussion

In the present study, variable factors of hydati-
dosis infection in sheep, cattle, buffaloes, and camels 
slaughtered at Cairo and Giza abattoirs were investi-
gated, and the influence on serum biochemical param-
eters, antioxidant activities, and histopathological 
lesions produced as consequently by this parasitic 
infection was assessed. Hydatidosis prevalence was 
varied according to species. It was significantly higher 
in camel (23.2%) followed by buffaloes (21.8%), 

Figure-6: Liver of hydatidosis-infected camel showing: 
(a) Necrosis of biliary epithelium (arrows) with the 
presence of necrotic debris inside the lumen (asterisk), 
Bar=50 µm. (b) Presence of numerous neutrophils inside 
the lumen of bile ductless (arrows), Bar=50 µm. Liver of 
hydatidosis-infected cattle showing: (c) Massive cirrhosis 
with atrophied hepatic parenchyma and presence of 
scolices in portal vein (black arrow) and central vein (blue 
arrow), Bar=100 µm. (d) Severe congestion (arrows), 
Bar=100 µm (All hematoxylin and eosin).
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Figure-5: Lung of hydatidosis-infected camel showing: 
(a) Hydatid cyst wall in lung of camel showing fibrous layer (F) 
and inflammatory reaction (I), Bar=50 µm. (b) Thickening 
of interstitium with inflammatory cells with fertilization of 
alveolar epithelium (arrows), Bar=100 µm. (c) Presence 
of scolex (arrow) with necrotic debris (asterisk) inside 
the bronchiolar lumen, (Bar=50 µm). (d) Lung of sheep 
showing hydatid cyst wall. Fibrous layer (F), inflammatory 
reaction (I), and calcification (arrowhead). Hematoxylin 
and eosin (HE), Bar=100 µm (All HE).
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then cattle (18.5%) and sheep (9.8%). These results 
agreed with Ibrahim [25], who found that camels were 
reported as the domestic intermediate host most likely 
to be infected; however, the highest cyst intensity was 
recorded in cattle. Our results disagreed with Fromsa 
and Jobre [26] who found that cattle were identified 
to have the highest prevalence of CE. Nonga and 
Karimuribo [27] supported another opinion that small 
ruminants had frequently been recorded high infec-
tion rates. Among Egyptian ruminants, hydatidosis 
prevalence was 2.53% and 0.3% in camels and sheep, 
respectively, and was 6.4% cattle in Mansoura offi-
cial abattoirs [28]. Concerning animals from different 
abattoirs of Upper Egypt, it was found that sheep were 
the most affected by hydatidosis (14.1%), while the 
prevalence in camels was 5% and was 0.068% in cattle 
[29]. These variations in the prevalence could be due 
to many factors such as the origin of the slaughtered 
animals, the strain difference of E. granulosus, the 
difference in sample size, the difference in animals’ 
geographical distribution, and the selection of the 
studied animals and also, variability could be related 
to age factors [29]. Other factors such as dogs might 
be responsible for high prevalence of hydatidosis [6].

Concerning age variability, it was observed that 
the prevalence of hydatidosis was higher in adult 
sheep, cattle, and camel. This is in agreement with 
the previous study findings [30]. Otero-Abad and 
Torgerson [31] stated that the age of the host became 
an infection determinant for many farm host spe-
cies. Small ruminants aging 3 years or older have 
risk of 1.6 times more than younger animals [32]. 
An increase of cyst abundance was observed in farm 
animals with the advancement of age [25]. This dif-
ference in the prevalence between older and younger 
animals could be mainly due to longer exposure time 
to Echinococcus eggs [33]. However, Shimeles and 
Awole [12] found that no significant differences were 
recorded between young and adult ruminants in the 
number of cysts and prevalence based on age.

The prevalence of cystic parasitic infection in all 
examined animals was higher in winter than summer. 
This result parallels to the previous study by Ardo 
et al. [34]. Hydatidosis prevalence due to seasonal 
variations was recorded through abattoir meat inspec-
tion [25]. Fromsa and Jobre [26] found that the number 
of births in each season, as well as the environmental 
factors such as high altitudes and increasing annual 
rainfall, was found to affect the rate of hydatidosis in 
livestock.

Statistical analysis of the prevalence of hydatido-
sis according to sex variations revealed that sex had no 
influence on the rate of infection that both sex groups 
among sheep, cattle, buffaloes, and camels were 
equally susceptible to hydatidosis. The previous stud-
ies that agreed with the present results were reported 
by Bayu et al. [30]. Others supported the opinion that 
females had a higher rate of hydatidosis infection than 
males [25,35]. Females were also reported to have 

higher prevalence than males in Iran [36], Eastern 
Libya [17], and Northwestern Ethiopia [37]. Otero-
Abad and Torgerson [31] identified the gender of the 
host as a possible determinant of hydatidosis preva-
lence. The explanation behind that might be because 
female animals were not slaughtered in younger ages 
and they were sent to abattoirs after getting calves 
and milking for years and so, another factor which 
is animal aging could also affect the infection rate 
in this situation [33]. However, Castiglia et al. [38] 
and Erbeto et al. [39] reported a higher prevalence 
of hydatidosis in males than females in Italy and 
Ethiopia, respectively.

The prevalence of parasitic infection was higher 
in sheep, cattle, and camels coming from El-Basatin 
abattoir followed by El-Warak abattoir than that com-
ing from El-Moneib abattoir. The high prevalence 
obtained in this work might be probably due to condu-
cive environment, presence of intermediate host, and 
high number of disease reservoirs (cattle, goat, and 
sheep) [40]. High prevalence of parasitic infection 
in animal’s samples coming from El-Basatin abattoir 
could be due to high population in this abattoir which 
might lead to imperfection in control programs sys-
tems [41] and lack of suitable elimination of infec-
tious carcasses [42]. As well as, the slaughtered ani-
mals might be come from various areas of different 
climatologic conditions, in addition to, deficiency of 
farmers’ awareness [41].

Histopathologic examination in the present 
investigation revealed that scolices of the parasite 
were seen in lung and liver sections of hydatid-infected 
animals. Cellular infiltrations were mostly consisted 
of mononuclear cells such as lymphocytes, macro-
phages, and plasma cells and neutrophils. Eosinophils 
were not prominent in the lung and liver sections. The 
cellular infiltrates were multifocal, diffuse, or in the 
form of granulomas. The cellular reaction associated 
with hydatid cysts was indicative of delayed hyper-
sensitivity reaction [43]. The presence of numerous 
neutrophils in alveoli and bile ductless indicated sec-
ondary bacterial infection. Degeneration and necrosis 
of hydatid cysts appeared as suppuration, caseation, 
and calcification. Lesions associated with hydatid 
cysts were similar to those reported previously [44].

The functional status of liver was explored by 
the determination of serum biochemical analysis. 
The results of this work indicated that the mean val-
ues of serum TP and ALB were significantly lower 
in hydatid-infected sheep, cattle, buffaloes, and cam-
els. However, the GLB levels and A/G ratio of these 
infected animals were significantly higher compared 
with non-infected groups. These results could be 
referred to as hepatic injuries and degeneration asso-
ciated with hypoxia [45]. As well as, the decline in 
serum TP and ALB levels besides the elevation in 
GLB levels might be a result of parasitic infection-in-
duced stresses [46]. In addition, this hyperglobulin-
emia in hydatid-infected animals could be considered 
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as a response to the parasitic antigen which might be 
a result of immune system stimulation and production 
of immunoglobulins against infection [47].

Results of lipid profile of this investigation had 
that hydatid-infected sheep had significantly higher 
CHOL level. However, hydatid-infected cattle did not 
show any significant difference in lipid profile than 
the non-infected ones. As well as, the hydatid-in-
fected buffaloes showed significantly lower level of 
total lipid besides higher CHOL level than their corre-
sponding non-infected group. Similarly, the results of 
lipid profile in hydatid-infected camels showed sig-
nificantly lower level of total lipid and TG and signifi-
cantly higher CHOL level comparing with the non-in-
fected camels. Hypercholesterolemia was detected 
previously in several parasitic infected animals [48]. 
It was reported that parasite infection in camel could 
lead to lipid metabolism deviations [49].

The hepatic enzymes were considered the main 
indicator that primarily characterizes hepatocellular 
necrosis and cholestasis; therefore, they had a distinct 
efficacy in the diagnosis of severe liver disorders [44]. 
In this work, the results of liver enzymes activities in 
hydatidosis-infected sheep, cattle, buffaloes, and cam-
els showed a significant elevation in the ALT and AST 
activities comparing with their corresponding non-in-
fected groups. However, activity of ALP was signifi-
cantly decreased in hydatid-infected cattle, buffaloes, 
and camels comparing to their corresponding non-in-
fected groups. It was clear that estimation of serum activ-
ities of these specific enzymes in the infected animals 
could help in the diagnosis of hydatid cyst [44]. Little 
information known about serum biochemical profiles 
of liver hydatidosis had to consider that these results 
might be due to the elevation in in vivo liver enzymes 
activity due to chronic granulomatous hepatitis in rumi-
nants with hydatid cyst or might be due to metabolic 
disturbances. The higher activities of ALT and AST 
found in our investigation might be a result of hepato-
cellular damage as previously recorded by Hodžić et al. 
[50]. Gonzalo-Orden et al. [51] reported that activity 
of AST returned to the normal values 11-week post-in-
fection. Another study reported that AST activity was 
significantly lower in serum of infected sheep [52].

Estimation of serum enzymatic antioxidant 
activities in parasitic infection such as GSH-PX, 
SOD, and CAT were means of assessing the oxida-
tive stress [53]. In this work, GSH-PX and SOD 
serum activities decreased significantly in hydatido-
sis infected sheep, while CAT activity significantly 
decreased in hydatidosis-infected cattle and buffaloes. 
However, GSH-PX, SOD, and CAT serum activities 
were lower in hydatidosis-infected camels. The data 
reflected the relationship between hydatidosis infec-
tion in farm animals and the oxidative stress [54].
Conclusion

Variable factors are affecting hydatidosis preva-
lence such as animal species, age, seasonal variations, 

and housing as well as management systems in differ-
ent areas under investigation. The disturbances in the 
biochemical blood parameters, liver functions, and the 
antioxidant activities with the pathological changes 
could be used as complementary in the diagnosis of 
hydatidosis. Finally, this study clarified the variabili-
ties of hydatidosis in Cairo and Giza as a starting point 
to studies in different regions in Egypt in the future.
Authors’ Contributions

FAMA designed the study, performed the bio-
chemical and antioxidant activity analysis and con-
tributed to laboratory work analysis and data interpre-
tation, manuscript preparation, and corresponded the 
authorship. SSO performed the pathological examina-
tion. DA performed the macroscopical examination, 
shared in data interpretation, and further assisted in 
the manuscript preparation. TKF contributed to sam-
ple collection and shared in laboratory work analysis. 
AMA shared in laboratory work analysis, data inter-
pretation, and manuscript preparation. All authors 
have read and approved the final manuscript.
Acknowledgments

The authors would like to thank the National 
Research Centre, Egypt, for financial support through 
project grant (no. 11020203).
Competing Interests

The authors declare that they have no competing 
interests.
Publisher’s Note

Veterinary World remains neutral with regard 
to jurisdictional claims in published institutional 
affiliation.
References

1. Seimenis, A. (2003) Overview of the epidemiological situ-
ation on echinococcosis in the Mediterranean region. Acta 
Trop., 85(2): 191-195.

2. Higuita, N.I.A., Brunetti, E. and McCloskey, C. (2016) 
Cystic echinococcosis. J. Clin. Microbiol., 54(3): 518-523.

3. Kohansal, M.H., Nourian, A., Rahimi, M.T., Daryani, A., 
Spotin, A. and Ahmadpour, E. (2017) Natural products 
applied against hydatid cyst protoscolices: A review of past 
to present. Acta Trop., 176 (12): 385-394.

4. Chen, X., Zhang, R. and Wen, H. (2018) Experimental 
nanopulse ablation of multiple membrane parasite on 
ex vivo hydatid cyst. BioMed. Res. Int., 2018 (2): 8497283.

5. Hammad, S.J., Cavaller, S., Milardi, G.L., Gabrielli, S., 
Amelio, S.D. and Al-Nasiri, F.S. (2018) Molecular geno-
typing of Echinococcus granulosus in the North of Iraq. Vet. 
Parasitol., 249 (1): 82-87.

6. Omer, R.A., Dinkel, A., 1Romig, T., Mackenstedt, U., 
Elnahas, A.A., Aradaib, I.E., Ahmed, M.E., Elmalik, K.H. 
and Adam, A. (2010) A molecular survey of cystic echino-
coccosis in Sudan. Vet. Parasitol., 169(3-4): 340-346.

7. Sadjjadi, S.M. (2006) Present situation of echinococcosis 
in the Middle East and Arabic North Africa. Parasitol. Int., 
55 (1): S197-S202.

8. Grosso, G., Gruttadauria, S., Biondi, A., Marventano, S. 
and Mistretta, A. (2012) Worldwide epidemiology of liver 
hydatidosis including the Mediterranean area. World J. 



Veterinary World, EISSN: 2231-0916 1006

Available at www.veterinaryworld.org/Vol.12/July-2019/11.pdf

Gastroenterol., 18(13): 1425-1437.
9. Dakkak, A. (2010) Echinococcosis/hydatidosis: A severe 

threat in Mediterranean countries. Vet. Parasitol., 174(1-2): 
2-11.

10. Romig, T., Omer, R.A., Zeyhle, E., Hüttner, M., 
Dinkel, A., Siefert, L., Elmahdi, I.E., Magambo, J., 
Ocaido, M., Menezes, C.N., Ahmed, M.E., Mbae, C., 
Grobusch, M.P. and Kern, P. (2011) Echinococcosis in 
sub Saharan Africa: Emerging complexity. Vet. Parasitol., 
181(1): 43-47.

11. Kebede, N., Gebre-egziaber, Z., Tilahun, G. and Wossene, A. 
(2009) Prevalence and financial effects of Hydatidosis in 
cattle slaughtered in Birre-sheleko and Dangila Abattoirs, 
Northwestern Ethiopia. Zoonosis Public Health, 58 (1): 
41-46.

12. Shimeles, A. and Awole, M. (2018) Crossectional study on 
the prevalence and economic significance of hydatidosis in 
slaughtered ruminants at Debre Zeit Elfora export abattoir 
Oromia region eastern Showa zone, Ethiopia. Biomed. J. 
Sci. Tech. Res., 3(3): 1-9.

13. Azlaf, R. and Dakkak, A. (2006) Epidemiological study 
of the cystic echinococcosis in Morocco. Vet. Parasitol., 
137(1-2): 83-93.

14. Bardonnet, K., Benchikh-Elfegoun, M.C., Bart, J.M., 
Harraga, S., Hannache, N., Haddad, S., Dumon, H., 
Vuitton, D.A. and Piarroux, R. (2003) Cystic echinococco-
sis in Algeria: Cattle act as reservoirs of a sheep strain and 
may contribute to human contamination. Vet. Parasitol., 
116(1): 35-44.

15. Lahmar, S., Chéhida, F.B., Pétavy, A.F., Hammou, A., 
Lahmar, J., Ghannay, A., Gharbi, H.A. and Sarciron, M.E. 
(2007) Ultrasonographic screening for cystic echinococco-
sis in sheep in Tunisia. Vet. Parasitol., 143(1): 42-49.

16. Lahmar, S., Debbek, H., Zhang, L.H., McManus, D.P., 
Souissi, A., Chelly, S. and Torgerson, P.R. (2004) 
Transmission dynamics of the Echinococcus granulosus 
sheep-dog strain (G1 genotype) in camels in Tunisia. Vet. 
Parasitol., 121(1-2): 151-156.

17. Tashani, O., Zhang, L.H., Boufana, B., Jegi, A. and 
McManus, D.P. (2002) Epidemiology and strain character-
istics of Echinococcus granulosus in the Benghazi area of 
Eastern Libya. Ann. Trop. Med. Parasitol., 96(4): 369-381.

18. Ghasemian, O., Hoseini, G., Soleimani, M., Mahmoudi, R. 
and Kaboudari, A. (2018) The prevalence study of hydatid 
cyst in domesticated slaughtered animals in industrial abat-
toirs in Iran. J. Bacteriol. Mycol., 6(2): 96-100.

19. Aaty, H.E.A., Abdel-Hameed, D.M., Alam-Eldin, Y.H., 
El-Shennawy, S.F., Aminou, H.A., Makled, S.S. and 
Darweesh, S.K. (2012) Molecular genotyping of 
Echinococcus granulosus in animal and human isolates 
from Egypt. Acta Trop., 121(2): 125-128.

20. Da Silva, A. (2010) Human echinococcosis: A neglected 
disease. Gastroenterol. Res. Pract., 2018(2010): 583297.

21. Eckert, J., Deplazes, P., Craig, P.S., Gemmell, M.A., 
Gottstein B., Heath, D., Jenkins, D., Kamiya, M. and 
Lightowlers, M. (2001) Echinococcosis in animals: Clinical 
aspects, diagnosis and treatment, 72-99, 2001. In: Eckert, J., 
Gemmell, M.A., Meslinand, F.X. and Pawlowski, Z.S., edi-
tors. WHO/OIE Manual on Echinococcosis in Humans and 
Animals: A Public Health Problem of Global Concern. 
World Organisation for Animal Health, Paris, France.

22. Soulsby, E.J.L. (1982) Helminths, Arthropods and Protozoa 
of Domesticated Animals. 7th ed. Bailliere Tindall and 
Cassell Ltd., London.

23. Bancroft, J.D., Layton, C. and Suvarna, S.K. (2013) 
Bancroft’s Theory and Practice of Histological Techniques. 
7th ed. Churchill Livingstone, Elsevier, Netherland.

24. Petrie, A. and Watson, P. (1999) Statistics for Veterinary and 
Animal Science. 1st ed. The Blackwell Science Ltd., UK. 
p90-99.

25. Ibrahim, M. (2010) Study of cystic echinococcosis in 
slaughtered animals in Al Baha region, Saudi Arabia: 

Interaction between some biotic and abiotic factors. Acta 
Trop., 113(1): 26-33.

26. Fromsa, A. and Jobre, Y. (2011) Infection prevalence of 
hydatidosis (Echinococcus granulosus, Batsch, 1786) in 
domestic animals in Ethiopia: A synthesis report of previous 
surveys. Ethiopian Vet. J., 15(2): 11-33.

27. Nonga, H. and Karimuribo, E. (2009) A retrospective sur-
vey of hydatidosis in livestock in Arusha, Tanzania, based 
on abattoir data during 2005-2007. Trop. Anim. Health 
Prod., 41(7): 1253-1257.

28. Haridy, F.M., Ibrahim, B.B., Elshazly, A.M., Awad, S.E., 
Sultan, D.M., El-Sherbini, G.T. and Morsy, T.A. (2006) 
Hydatidosis granulosus in Egyptian slaughtered animals 
in the years 2000-2005. J. Egypt. Soc. Parasitol., 36(3): 
1087-1100.

29. Omar, M., Sultan, K., Haridy, M. and Omran, A. (2013) 
Prevalence of cystic echinococcosis in slaughtered rumi-
nants in different abattoirs, Upper Egypt. Am. J. Ani. Vet. 
Sci., 8(3): 117-121.

30. Bayu, Y., Aklilu, A., Kaleab, Z. and Tsegaye, A. (2013) 
Prevalence and economic importance of liver parasites: 
Hydatid cyst, Fasciola species and Cysticercus tenuicolis in 
sheep and goats slaughtered at Addis Ababa abattoir enter-
prise in Ethiopia. J. Vet. Med. Anim. Health, 5(1): 1-7.

31. Otero-Abad, B. and Torgerson, P.R. (2013) A systemic 
review of the epidemiology of echinococcosis in domestic 
and wild animals. PLoS Negl. Trop. Dis., 7(6): e2249.

32. Marshet, E., Asamre, K., Bekele, J., Anteneh, T., Abera, M., 
Aragaw, K. and Abebe, R. (2011) The status of cystic echi-
nococcosis (hydatidosis) in small ruminants slaughtered at 
Addis Ababa municipal abattoir. J. Anim. Vet. Adv., 10(11): 
1445-1449.

33. Gebreyohannes, M. and Wondie, M. (2014) Hydatidosis: 
Prevalence and economic significance in cattle slaughtered 
at Diredawa municipal abattoir, Ethiopia. Int. J. Agro.Vet. 
Med. Sci., 8(3): 64-80.

34. Ardo, M.B., Aliyara, Y.H. and Lawal, H. (2013) Prevalence 
of bovine fasciolosis in major abattoirs of Adamawa state, 
Nigeria. Bayero J. Pure. Appl. Sci., 6(1): 12-16.

35. Ali, S.F. and Al-Shirifi, H.M. (2012) Prevalence of cystic 
hydatid disease (CHD) and its relation to some variables in 
Babylon Province. J. Babylon Univ. Pure Appl. Sci., 20(1): 
349-357.

36. Daryani, A., Alaei, R., Arab, R., Sharif, M., Dehghan, M.H. 
and Ziaei, H. (2007) The prevalence, intensity and viability 
of hydatid cysts in slaughtered animals in the Ardabil prov-
ince of Northwest Iran. J. Helminthol., 81(1): 13-17.

37. Kebede, N., Mitiku, A. and Tilahun, G. (2010) Retrospective 
survey of human hydatidosis in Bahir Dar north-western 
Ethiopia. Eeast. Mediterr. Health J., 16(9): 937-941.

38. Castiglia, P., Solinas, G., Sotgiu, G., Palmieri, A., Maida, A. 
and Dettori, M. (2004) Epidemiology of hydatidosis in the 
province of Sassari, Italy. Parassitologia, 46(4): 371-373.

39. Erbeto, K., Zewde, G. and Kumsa, B. (2010) Hydatidosis 
of sheep and goats slaughtered at Addis Ababa Abattoir: 
Prevalence and risk factors. Trop. Anim. Health Prod., 
42(5): 803805.

40. Ngele, K.K. and Edward, I.B.E. (2014) Prevalence of fasci-
olopsis in cattle slaughtered at eke market abattoir, Afikpo, 
Ebonyi State, Nigeria. Anim. Res. Int., 11(2): 1958-1963.

41. Garedaghi, Y. (2013) Prevalence and fertility of hydatid 
cyst in slaughtered farm animals of Tabriz city, Iran. Life 
Sci. J., 10(5): 190-193.

42. Swai, E. and Schoonman, L. (2012) A survey of zoonotic 
diseases in trade cattle slaughtered at Tanga city abattoir: 
A cause of public health concern. Asian Pacific J. Trop. 
Biomed., 2(1): 55-60.

43. Saad, M.B. (1985) Hydatidosis/Echinococcosis in Sudan 
with Emphasis on the Epidemiology, Experimental 
Transmission and Histopathology. Ph.D. Thesis. Faculty of 
Veterinary Science, University of Khartoum. p173.

44. Namjoo, A. and Arzanipour, N. (2014) Serum liver enzymes 



Veterinary World, EISSN: 2231-0916 1007

Available at www.veterinaryworld.org/Vol.12/July-2019/11.pdf

profiles of cattle infected with hydatid cyst at Shahrekord 
abattoir in Chaharmahal Va Bakhtiari Province, Iran. Int. J. 
Biosci., 4(1): 469-476.

45. Enwezor, F.N.C. and Sackey, A.K.B. (2005) Camel try-
panosomiasis a review. Vet. Arhiv, 75(5): 439-452.

46. Hilali, M., Abdel-Gawad, A., Nassar, A. and 
Abdel-Wahab, A. (2006) Hematological and biochemical 
changes in water buffalo calves (Bubalus bubalis) infected 
with Trypanosoma evansi. Vet. Parasitol., 139(1-3): 
237-243.

47. Azza, M.K. (2008) Some biochemical, hematological and 
clinical studies of selected ruminal and blood constituents 
in camels affected by various diseases. Res. J. Vet. Sci., 1(1): 
16-27.

48. Alireza, S., Aria, R., Mohammad, N., Hosein, H. and 
Seyedhossein, H. (2011) Serobiochemical alterations in 
subclinically affected dromedary camels with Trypanosoma 
evansi in Iran. Pak. Vet. J., 31(3): 223-226.

49. Savino, B., Katunguka-Rwakishaya, E. and 
Rubaire-Akiiki, C.M. (2003) Serum biochemical changes in 
experimental Trypanosoma congolense and Trypanosoma 
brucei infection in small east Africa goats. Vet. Arhiv, 73(3): 
167-180.
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