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Abstract: 

The current study deals with some enzyme activities in laminated and germinal layers of hydatid cysts 
isolated from liver and lungs of infected sheep, goats and cattle slaughtered in Zakho abattoirs and cysts 
isolated from humans. The activities of the enzymes, acid phosphatases (ACP), alkaline phosphatase 
(ALP), lactate dehydrogenase (LDH), glutamate oxaloacetate transminase (GOT) and glutamate Pyruvate 
transaminase (GPT) were measured  in cysts isolated from both liver and lungs of infected sheep, goats, 
cattle and humans. The activities of all of these enzymes were higher in laminated layer as compared with 
their activities in germinal layer, however in general infected host tissue showed the highest enzymatic 
activities as compared with hydatid cyst. 
 

I. INTRODUCTION 

ystic Echinococcosis (CE) or hydatid 
cyst (HC) is a zoonotic disease of 

cosmopolitan distribution caused by the larval 
stage of the Echinococcus granulosus (Schantz, 
1991, Eckert et al., 2000 and Eckert & Deplazes, 
2004). Human can be infected with the larval 
stage when ingests the eggs of the parasite either 
with food or drinks (Thompson, 1986). There are 
six species belonging to the genus Echinococcus. 
Four of them are infective to human causing 
various forms of Echinococcosis (WHO, 2001). 
These are E. granulosus, causing cystic 
Echinococcosis (CE); E. multilocularis, causing 
alveolar Echinococcosis (AE); E. vogeli and E. 
oligarthrus both causing polycystic 
Echinococcosis (D’Alessandro, 1997).  E. 
granulosus is the most common of the four 
species. E. multilocularis is rare but is the most 
virulent; and E. vogeli is the most rare 
(Moldovan et al., 2012). Despite to the 
economical and medical importance of 
hydatidosis, little attention has been paid to the 
comparative study of the parasite and its host 
metabolism. The metabolic pathways may vary 
in different parasitic species and in their hosts, 
MacPherson et al. (1985) proposed a strategy for 
the chemotherapy of infectious diseases utilizing 
biochemical differences, and stated that the 
inhibition of enzyme systems that are crucial to 
the parasites but not the host may be the basis of 
rational approach to the chemotherapy of the 
parasite. However, biochemical studies are also 
useful in differentiating strain variations of E. 
granulosus in different countries (Radfar and 

Iranyar, 2004). The strain characterization is 
particularly important in regions where more 
than one species of livestock intermediate host 
exists and where there is the possibility of 
different cycles of transmission and sources of 
infection for humans (Thompson and Lymbery, 
1995). The present study was designed to 
evaluate the activities of some enzymes in 
laminated and germinal layers of the cyst and the 
host tissues which are in direct contact with the 
cyst and those which are at a distance of 5 cm 
from the cyst wall. 

 
II. MATERIALS AND METHODS 

During this study, a total of 40 HCs along 
with the tissues of infected organs were collected 
from infected animals (14 sheep, 14 goat and 12 
cattle). In addition, 14 humans HCs were 
obtained after surgical removal of cysts from 
liver and lungs of patients at Azadi Teaching 
Hospital in Duhok city and Zahko hospital. Also 
12 samples from organs (liver and lung) of 
uninfected sheep, goats and cattle were collected 
to be used as control. The activities of the 
following enzymes were studied acid 
phosphatases (ACP), alkaline phosphatase 
(ALP), lactate dehydrogenase (LDH), glutamate 
oxaloacetate transminase (GOT) and glutamate 
Pyruvate transminase (GPT) using enzyme kits 
supplied by Biolabo reagents (France). The  
Buffer systems (Citrate buffer, Carbonate-
Bicarbonate buffer and Tris-HCl buffer). For 
tissue homogenization 0.5 gram of germinal and  
laminated layers, infected tissues  in direct 
contact with cyst wall, tissues at 5 cm distance 
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of the cysts and uninfected tissue  were used. 
The sample were cut in to small pieces 
homogenized with 5 ml of buffer solution using 
glass homogenizer connected to a variable speed 
stirrer and placed in a beaker containing crushed 
ice (Mero et al., 1988). After complete 
homogenization, the extract was centrifuged at 
4000 rpm for 15 minutes and the supernatants 
were kept in labelled sample tubes and stored in 
a deep freezer at -40°C until used. The activities 
of the enzymes were determined using 
spectrophotometric method (Jenway 6300, 
England). 

 

III. RESULTS AND DISCUSSION 

1. The result of the activity of Acid phosphatase 
(ACP) in hydatid cyst isolated from sheep, goats, 
cattle and human liver and lungs are shown in 
Table (1). It is obvious that the activity of Acid 
phosphatase (ACP) in laminated layer was 
higher than in germinal layer in all cysts, 
isolated from both liver and lungs of the studied 
hosts with the highest being in infected tissue as 
compared with hydatid cyst and uninfected 
tissue.  

 

Table (1): The activity of ACP enzyme in HC layer and host tissues. 

 
 
2. The result of the activity of glutamate pyruvate transminase (GPT)  in hydatid cyst isolated from 
sheep, goats, cattle and human liver and lungs are shown in Table (2). The activity of GPT in 
laminated layer was higher than that of germinal layer in all cysts isolated from both liver and lungs of 
all intermediate hosts with the highest being in infected tissue as compared with cyst and uninfected 
tissue.  
Table (2): The activity of GPT enzyme in HC layer and host tissues. 
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3. The result of the activity of glutamate oxaloacetate transminase (GOT) in hydatid cyst isolated from 
sheep, goats cattle and human liver and lungs are shown in Table (3). The activities of GOT in 
laminated layer was higher than that of germinal layer in all cysts isolated from both liver and lungs of 
all intermediate hosts with the highest being in infected tissue as compared with cyst and uninfected 
tissue. 
 
Table (3): The activity of GOT enzyme in HC layer and host tissues. 

 
 
4. The result of the activity of alkaline phosphatase (ALP) in hydatid cyst isolated from sheep, goats, 
cattle and human liver and lungs are shown in Table (4). The activity of ALP in laminated layer was 
higher than that of germinal layer in all cysts isolated from both liver and lungs of all intermediate 
hosts with highest being in infected tissue as compared with cyst and uninfected tissue.  
 
Table (4): The activity of ALP enzyme in HC layer and host tissues. 
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5. The result of the activity of lactate dehydrogenase (LDH) in hydatid cyst isolated from sheep, goats, 
cattle and human liver and lungs are shows in Table (5). It is obvious that the activity of LDH in 
laminated layer was higher than in germinal layer in all cysts, isolated from both liver and lungs of the 
studied hosts with the highest being in infected tissue as compared with hydatid cyst and uninfected 
tissue.  
 
Table (1): The activity of LDH enzyme in HC layer and host tissues. 

 
 

The current study indicated that the activities 
of all studied enzymes were high in laminated  
layer in all studied hosts  as compared to 
germinal layer. Regarding host tissues, the 
tissues in contact with hydatid cysts showed the 
highest enzymatic activities. As hydatid cysts are 
space occupying lesions, their growth exerts 
pressure on the surrounding  tissues which leads 
to tissue damage and the leak of enzymes from 
damaged cells to the surrounding tissue 
(Zeheer,1997, Nyblom et al., 2004). 

So far there is no any available studies 
concerning the activities of these enzymes in 
cyst layers, howevere, the available studies were 
performed on protoscolices and hydatid fluid in 
which high enzymatic activities were observed 
(MacManus and Bryants (1995), Frayha and 
Haddad (1980),    Izadi & Ajami (2006), Rahdar 
et al.( 2008) and Rouhani and Vatankhah (2008) 
on HF and Abdullah (2010) on protoscolices). 
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