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Abstract: Hydatid disease is a helminthic infection,
caused by the metacestode stage of cestode belonging to
the Echinococcus grnulosus (dog tapeworm). The
species and strain identification of Echinococcus are of
medical importance for strategic control measuring.
The present study achieved to determine and compare
fertility and biochemical profiles of hydatid cyst fluid
isolated from human, cattle, sheep and goat. The
human originated cyst has been found to be more
fertile (88%), followed by sheep-originated cyst (85%).
The high rate of fertility was found in the liver followed
by lungs in all intermediate hosts. However, the
statistically significant differences of a biochemical test
of cyst fluid among intermediate host were observed
just in the uric acid, while the result of biochemical
tests Hydatid cyst fluid isolated from liver significantly
was higher than that of the lung for the most
biochemical tests. The fertility and biochemical
parameters value differences directly have related to
the location of cyst and strains of E. granulosus. This
finding concluded the sheep strain is a predominant
strain and responsible for human and animal
echinococcosis and sheep is the main intermediate host
responsible for the perpetuation of the life cycle of E.
granulosus in Sulaimani.
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1. INTRODUCTION

Echinococcus granulosus belong to class cestoda cause
unilocular hydatid disease. There are four recognized
species of  Echinococcus, E. granulosus, E.
multilocularis, E. oligarthrus and E. vogeli [1], [2]. The
species of Echinococcus has a complex life cycle and
they require two hosts to complete their life-cycle. The
Metacestode (hydatid cyst) develops in the various organ
of the intermediate host while the most common infected
organ found to be liver and lung [3],[4].

Hydatid disease is also known as a silent zoonotic
helminthic infection caused by the larval stages of
Echinococcus granulosus, with global distribution [5].
Cystic echinococcus poses a significant economic and
public health concern in Irag and Kurdistan [6]. humans
become infected by ingesting food or water
contaminated with fecal material containing E.
granulosus eggs passed from infected carnivores, or
when they handle pet or infected dogs [1], [7], [8]. The
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larval stage (metacestode) can grow in various body
organs, although the commonest sites of infection are the
liver and lungs [9], whereas, the disease cannot be
transmitted to humans or from human to dogs [10].

The new molecular tools is a most accurate method to
determine genetic variation of E.granulosus to date ten
distinct genotypes were identified (G1-G10) based on
the  DNA market [11], also morphological and
biochemical criteria were studied by researchers
[12],[13]. The strains of E.granulosus were found in the
domestic animals known as intermediate hosts: sheep,
pigs, cattle, horses, camels, goats and cervid [14], the
researchers confirmed that seven of these strains were
found to be infective to human [15]. The biochemical
marker is reliable criteria for recognizing of
E.granulosus strains variation [16]. The determining of
the strains which are responsible for human infection is a
significant point for long term strategically control plan
of the hydatid disease. Morphological and Biochemical
characterization of metacystode can be wused for
identification of strain variation in the endemic area [17].
Echinococcosis is constituted a major endemic disease in
Irag and Kurdistan Region with no long-term control
plan, and its seriousness in humans and animals have
been recognized by many epidemiological and biological
studies [18], [19], [20]. Although there are no adequate
studies of E. granulosis, this will open a new clue in
strain identification and will be of great help in building
effective control measures and predictive epidemiology,
[21].

2. MATERIALS AND METHODS

The animal originated cyst was 19 hydatid cyst
(sheep=10, cattle=6 and goat=3) were collected from
Sulaimani new abattoir and the human cysts (human=5)
were collected from Scientific Hospital of Sulaimani
after surgical operation, the protoscoleces and fluid were
separated by centrifugation at 15000 rpm at 4 °C for 10
minutes and the fluid was transferred to medical
laboratory directly for biochemical test and the
protoscolex were stored in 10% formalin (v/v) until
microscopic examination for fertility [13].

The precipitate was examined by direct microscopy
under (40x) for the presence of protoscoleces. The cysts
which contain protoscoleces were considered as fertile
[22].

Biochemical analysis: Glucose, urea, uric acid,



triglycerides, cholesterol, G.P.T and G.O.T, were
determined by the Enzymatic method, creatinine by
Jaffe’s method, and calcium by the O-kersolphthaleine-
Komplexon method. Serum total protein was estimated
by Biuret method [23], Albumin was estimated by
Bromo cresol green binding (BCG) method [24]. The
biochemical test was estimated by a commercially
available diagnostic kit from (Bio-Labo, France), the
globulin concentration was calculated as the difference
between the serum concentrations of total protein and
albumin [25].

The data were analyzed by a statistical software program
(SPSS version:17.0) and the mean was compared by one
way ANOVA.

3. RESULT

The analysis of biochemical tests of hydatid cyst isolated
from different intermediate host represented in the table
(1). The mean of all biochemical test except uric acid
among intermediate hosts has no statistically differences,
while uric acid concentration in the cyst fluid isolated
from cattle is significantly higher (p<0.05) than the other
cyst fluid isolated from sheep, goat and human.

The table (2) shows a comparison of biochemical tests of
cyst isolated from liver and lung of sheep to estimate the
effect of cyst location on the metabolism of
protoscoleces, the result shows the Alkaline phosphatase
and triglyceride were significantly higher in the liver
cyst than those of lung cyst.

The metabolism rate of the Hydatid cyst depending on
the location (liver and Lung) were evaluated in the
cattle(Table 3), the calcium, uric acid, bilirubin. Protein,
Alkaline phosphatase and triglyceride were significantly
higher in the liver cyst than those of lung cyst.

Figure (1) show the fertility rate of Hydatid cyst among
sheep, goat, cattle and Human. The high fertility rate
was found in human and sheep (88% and 85%)
respectively, the fertility rate among goat and cattle were
60% for both host, while the sterile rate of the cyst was
found to be very low in the sheep originated cyst.

Table 1. Biochemical test of hydatid cyst fluid
isolated from intermediate host.

Intermediate host

Biochemical .
unit
test
Cattle Goat Sheep Human
Mean+SE | Mean+SE |Mean+SE | Mean+SE
Glucose modl| oh 6 80+01 | 49+9 | 8246
. mg/dI
Creatinine 1.1+02 1+ 0.05 1+0.1 0.6 £0.05
mg/dl
Urea 48+5 56 + 0.1 53+4 39+05
. mg/dl
Uric acid 21+04* | 1£01 [07201 |19+06
. mg/dI
Calcium 7+0.1 3+0.1 13+2 11+4
. mg/dl
Bilirubin 0.1+0.001 [0.3+0.05 |0.3+0.08 |0.30+08
Alkaline UL | 10+001 |50+05 |32+75 [133+08
hosphatase
7di
Globulin | & 03+01 |05+001 |04+01 |05%001
mg/dI
Cholesterol 3+1 8+0.1 6+2 12+6
Triglyceride mg/dL 18+0.1 4020 379 39+2
Total gdl | g6+01 2+0.9 1402 1£0.2
protein
Total g/dl
Alburmin 02+001 [02+001 |04+01 [02+0.01
S.GOT uiL 201 7+3 g+1 | 52001
S.GP.T u/iL 7+01 11+1 61 8+5

*indicate significant differences (p<0.05)

Table 2. Biochemical test of hydatid cyst fluid
isolated from liver and lung of sheep

Intermediate host Sheep
Biochemical Unit ver lung
test
Mean +SE Mean +SE
Glucose mg/dl 50.2+3.4 50.3+5.5
Urea mg/dl 53.1+9 525+5.3
Creatinine mg/dl 1.7+03 1+0.2
Uric acid mg/dl 22+07 08+04
Cholesterol mg/dl 6+29 6.3+4.6
Triglycerides mg/dl 60+ 7* 14+22
Calcium mg/ dl 13.1+3 13.3+1
Alk phosphatase uU/L 452 +15* 168+1
T. Protein g/dl 14+04 06+0.2
Albumin g/di 0.55+0.2 0.25+0.1
Globulin g/dl 0.54£0.2 0.26+0.1
T. bilirobin mg/dl 033+0.1 0.27+0.06
S.G.P.T u/L 6.8+1.2 52+0.2
S.G.OT. UiL 12.3+6.2 42+04

*indicate significant differences (p<0.05)




Table 3. Biochemical tests of the hydatid cyst
isolated from liver and lung of cattle.

Intermediate host cattle

Biochemical Unit
ni i
test liver lung
Mean +SE Mean +SE
Glucose mg/dI 54.6 £6 454 +£0.3
Urea mg/dl 472 +3.1* 49+0.1
Creatinine mg/dl 15+04 1.4+0.8
Uric acid mg/dI 19+2 2406
Cholesterol mg/dI 377 0.45+0.3
Triglyceride | mg/dl 7.1410% 365+4.9
Calcium mg/dl 4.30.01* 9.7+0.1
Alk.
10.7 £ 15* 931
phosphatase u/L
T.Protein g/dl 0.9+0.1* 0.3x001
Albumin g/dl 0.1+0.03 04+0.1
Globulin g/dl 0.35+0.1 0.25+0.08
Tbilirobin | mg/dl 0.01%0.1* 0.65+0.05
GP.T u/L 82+12 58+0.2
G.O.T. u/L 13%6.2 27+04

*indicate significant differences (p<0.05)
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Figure 1. Fertility rate of Hydatid cyst isolated from
sheep, goat, cattle and Human.

4. DISCUSSION
The metabolism rate of hydatid cyst can be determined
by a biochemical test which plays an essential role in
growth rate and control of the cystic echinococcosis
[26]. The biochemical tests can be used as biochemical
markers for determining the species and strain of
Echinococcus. The variation in the metabolism rate and
biochemical tests of hydatid cyst may reflect strain
variation in different intermediate hosts [2], [27].
In the present study, the author used biochemical tests of
hydatid cyst fluids isolated from sheep, goats, cattle and
humans as a biochemical marker to determine the strain
variation of Echinococcus granulosus, also the fertility
of the hydatid cyst determined which has directly related
to the host and infected organ [5].
The concentration of uric acid was found to be
significantly higher in human and cattle cyst fluid
compared with other cyst fluids, in the similar studies
in Iran Radfar and Iranyar [28] and Shaafie et al.
[26]support our finding, they record higher concentration
of uric acid in human originated cyst and they state this
high concentration of uric acid may due to normally high
concentration of uric acid in the human and cattle.
The level of glucose and cholesterol were found to be
higher in the cyst fluids of goat and human, compared
with sheep and cattle, indicating that the concentration
of these parameters are not affected by the hosts, and the
other this finding agrees with Radfar and Iranyar [ 28]
and Shaafie et al. [29] they demonstrated no marked
quantitative differences in protein, total lipid,
phospholipids, cholesterol and glycerides in hydatid cyst
fluids collected from cysts obtained from intermediate
host.
In the present study, the biochemical similarities of
hydatid cyst fluids from sheep, goats, and humans, and
variation in the biochemical tests of hydatid cyst fluids
of cattle from other intermediate hosts, suggest the
existence of different strain of Echinococcus granulosus
in Kurdistan-Iraq this result agree with [4], [6] and [30]
they record sheep and cattle strain using molecular
markers in Kurdistan Iraq. .
The molecular DNA marker and Morphological marker
were studies of E. granulosus in Kurdistan-lrag and
report the existence of two distinct strains of E.
granulosus in Kurdistan-lrag, with the sheep strain
occurring in sheep, cattle and humans and the cattle
strain occurring in cattle [17], [30].
The sheep strain is the common strain which is
responsible for human infection [5], [2].
The good strategical control plan need entire information
about intermediate host and strain of Echinococcus in
the endemic area, the most common intermediate host in
the Middle East are sheep, camel, cattle, goats and horse
[31], [5] and [30], many studies indicated the
protoscoleces content (viability) has directly related to
the biochemical test value [31]. The location of cyst also
influence on the biochemical profile of the cyst fluid, our
finding shows the liver concentration of the most
biochemical parameters are higher than the cyst fluid
isolated from the lung in both sheep and cattle, this result
supported by Refik et al. [32].



The fertility rate of Hydatid cyst were higher in the cyst
isolated from human followed by sheep it is an indicator
that sheep strain can grow properly and act within his
suitable host (sheep) and the infected organ also play
major role in the fertility of the cyst, the majority of the
liver cyst were fertile [32]. The majority of the human
originated hydatid cyst was fertile (88%) just about 12%
were calcified the sterile cyst was not found in a human
this result may due to the location of the cysts all human
cyst were taken from the liver which is a suitable
environment for hydatid cyst [4 ].
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