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Abstract: A comparative study on the biochemical parameters in hydatid cyst fluids of sheep, goat, cattle, camel
and human cystic forms of Echinococcus granulosus have been made in Mazandaran. Hundred and twelve
samples of hydatid fluids were collected from the liver cysts of different hosts (sheep, cattle, goat, camel and
human) m slaughterhouses of sari and Ghaemshahr and Immam hospital respectively. All cyst fluids were
centrifuged at 4500 rpm at 4°C for 45 min and the supernatants were analyzed for various biochemical
parameters. Quantitative variations in the levels of Sodium, Glucose, Urea, Alanin Aminotransferase (AST),
were found in the cystic fluids of different host origing although these differences were statistically
insignificant. However, differences in the concentration of Potassium, Calcium, Triglycerides, Cholesterol, Uric
acid, Creatinin, Albumin, Gamma glutamyl transferase, Aspartat Ammotransferase (AST) and Creatimne
Phosphokinase (CPK), i different hydatid cyst fluids were statistically sigmficant. Differences in the
biochemical composition of different hydatid cyst fluids suggest existence of more than one strain of

Echinococeus granulosus in human and other domestic animal intermediate hosts in Mazandaran.
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INTRODUCTION

Hydatidosis or FEcchinococcosis 1s the most
important disease, common between human and cattle,
which has worldwide spread. In our country,
Echinococcosis has been found in more attention
because of its significance in medicine and veterinary
sciences. In the undeveloped countries, the people where
live mn wvillages are more vulnerable to Echinococous
infection because of their direct contact with domestic
and wild animals particularly with dog and dog family. In
Tran, the contaminated vegetables and fruits among the
citizen women and ashayer mostly spread this infection.
Hydatidosis 1s a broad mfection in ammal and human
which cause by Echinococous granulosus larval™.
Hydatidosis is one of endemic diseases in this country
and several domestic animals including sheep, goat, camel
and cattle are the intermediate hosts of this infection!".
Human mnfection cases are usually reported from different
regions of Iran. For this reason, a sigmificant percentage
of surgery belongs to therapy of this mfection m many
hospitals Iran”®. Different species and sub-species of
Echinococous strain have been reported from much
area where infection is endemic. Most of these reports

give valuable information about the structure and
natural specification of parasite. A collection of different
sub-species exists m these areas, which indicated by the
reports of researchers in recent years™. This variation
definitely effects on the epidemiology, pathology,
prophylaxis and finally control of this disease™™. In
addition, there has been evidence that some strain of the
parasite is more infectious for man than others!'l
Therefore, study on tlis parasite assigns a significant
position in research particularly, when there are several
intermediate hosts and different transferable ways of
infection to human in these regions"”. Biochemical
studies on the hydatid fluid's components has important
role to determine the sub-species taxonomy of the
parasite-causing cyst in Iran’'?. In 1991, Thompson and
Lymbery suggested that the study on different species of
parasite has significance epidemiology of hydatid cyst
disease in a region™.

Due to the lack of wide biochemical studies on the
hydatid cyst i Iran™"!, the present study proposed to
determine the biochemical components of hydatid
cyst fluid in different intermediate hosts including
sheep, goat, camel, cattle and human in Sari and
Ghaemshahr year 2004.
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MATERIALS AND METHODS

Similar to other studies and in a descriptive manner,
hundred and twelve samples of hydatid cyst fluid only
isolated from liver organ were biochemically analyzed.

These sterile samples were collected from 16 sheep,
12 goats, 64 cattle and 10 camels from slaughterhouses in
Sari, Ghaemshahr and 10 human samples were collected
from Imam Hospital m Sari. Attempt was made to select
only the active and fertilized cysts and the calcific or
infected cases were removed from study. All cyst fluids
were centrifuged at 4500 rpm at 4°C for 45 min and the
supernatants were analyzed for various biochemical
parameters. Supernatant solutions were used as fresh and
free zed samples. The flame photometry method was
utilized to measure the amount of Na' and K'. Creatinin,
Ca* and albumin were measured by the colorimetric
technique. The measurement of Glucose, cholesterol,
Triglycerides (TG), urea and uric acid was made by the
enzymatic —methods. Three enzymes, aspartate
aminotransferase (AST, GOT) (working base on
converting of TL-asp to OAA), alanine transferase
(ALT, GPT) (working base on converting L-ala to pyr) and
lactate dehvdrogenase (LDH) (worlang base on
converting pyr to lac or reverse) are measured by the
quantity techniques TFCC and DGKC, respectively. All the
kits were prepared from the two man chemistry and "zist
chemistry companies in Tran. The statistic method of uni-
variance test was employed to calculate and analyze the
obtain database on their p values.

RESULTS

The obtained data from biochemical analysis of
hydatid fluid components is shown in the Table 1.

The amount of Na, TG, LDH and y-glutamyl
transferas (GGT) from sheep, Ca® and ALT from goat,
cholesterol and albumin from camel and finally Glucose,
urea and creatimin from human cysts were found in higher
quantity than other cases. However, AST from goat,

DISCUSSION

In the present study, biochemical components of
hydatid cyst fluids isolated from different intermediate
hosts (human, sheep, cattle, goat and camel) were
analyzed and compared. This study could probably be
helpful to determine sub-species of Echinococous
granulosus parasite in the north regions of Tran. Of
course, this should be followed with further bio-molecular
evaluations in the future. The organic and in-organic
compounds play a main role in physiology, metabolism
and immumnity functions of hydatid cyst'™"”. The GGT
enzyme is a trans-membrane protein, which transfers
amino acids and short peptides from outside cell to inside
via membrane®”. In 1984, McManus and McPherson®!
reported that there are quantity differences in metabolism
of hydatid cyst and its biochemical components because
of different intermediate hosts. In 1991, Thompson*?
expressed that the growth of either a species or sub-
species and its adoption in new media could cause
metabolic activity changes in parasite. This study showed
that the existence amounts of glucose, urea and ALT in
different cysts fluid have no significant values but for
Ca®™ and K' showed significant values (Table 1). Sultan
sheriff' and I A. Shaafie et al """ reported no significant
values for in-organic compounds, in contrast of this
study. The amount of Na’ has no significant value in
different cysts indicated by these three reports. The
amount of albumin showed no significant changes in
different intermediate hosts but TG showed elevated lugh
level in cyst fluid from sheep compare to others. T.A.
Shaafie et al” reported elevated high levels of proteins
and TG m cyst fluid 1solated from sheep compare to other
intermediates™ but on the other hand, Sultan Sheriff
et all' found no significant changes in cysts fluid
isolated from human and sheep for protein and TGM.
Also, I.A. Shaafie™ reported elevated high level of uric
acid in hydatid cyst fluid from human™. The present
study found that the activity of GGT enzyme in cyst fluid
from sheep is higher than the other intermediates and

Creatin Phosphokinase (CPK) from sheep and uric acid also, showed significant changes for this enzyme
from human cyst showed elevated lugh levels. activity 1 oyst flwd of all  studied
Table 1: Comparison of biochemical components of hvdatid cyst in various infected intermediate host (£8D)
mmol |
Ca2+ Nat+ K+ Uric Acid Triglyceride Cholesterol Glucose Urea Host
10.25+3.9 133.3+£9.6 7.52+1.1 0.26+0.15 52.87+32.15 16+10.66 54.75+31.4 36.524+5.46 sheep
16.66+£3.72  125.16+6.01 6.663.72 0.20+0.002 6.83+6.36 11.33+£5.35 32.5+0.89 3612444 Goat
0.00+.6.41 126.2+3.89 T7.58+0.64 0.57+0.13 41.56+5.63 33.1248.68 54.45+6.92 38.08+0.56 Camel
10,344,390 126.85+17.18 5.83£l.6 0.41+0.33 37.34+44.08 16.46+6.97 47.50+£26.94 39.87+10.04 Cattle
15.7243.72  121.947.33 5.28+.69 0.87+0.12 16.03+1.48 27.86+7.28 64.76+8.68 51.14+6.99 human
Creatinin (umol ™)  Albumin (g L)  GGT{U L*) AST(IU LY ALT(IULY CPK(IUL"Y LDH(IU LY Host
0.38+0.19 0.73£0.31 55.87+£3.90 11.37+£7.60 11.37+£10.67 72.25+57.90 581243544 sheep
0.30+0.15 0.30+£0.15 504+2.60 35.50+29.75 355042975 24.66+10.36 45.66+26.7 Goat
1.09+0.34 0.80+0.04 44.06+3.91 3.84+0.61 3.84+0.61 12.42+1.73 13.16+3.21 Camel
0.36+0.13 0.71£0.27 46.25+0.55 11.81+9.16 11.814£9.16 27122141 395042521 Cattle
1.13+0.41 0.70+0.11 42.42+3 47 574241 12.544.51 19.52+3.19 17.08+3.31 human

p<0.08, p<0.001
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intermediates. The lower activity of this enzyme in
1solated cysts fluid from other intermediates compare to
sheep’s apparently, is due to the existence of low level of
albumin. However, it 1s difficult to determine the nature
and source of this enzyme 1n hydatid cyst fluid. Anyway,
a relationship would apparently be between the level
activity of this enzyme which produced by cyst
generative layer membrane and growth and developing of
hydatid cyst. Also, in this research, some biochemical
components of isolated cyst from human showed
similarity to those isolated from sheep and camel. This
could be concluded that one or more species of
Echinococous granulosus exist in common between these
hosts in these regions of Iran. Dalimi et 2. showed that
there was a similarity between some biochemical
components of isolated cysts from human, sheep and
camel but although, there was a profound differences
among some other components isolated from these hosts.

They employed the PCR technique for their research
and they concluded that at least two strains of
Echinococous granulosus apparently exist in Tran, which
they can malke human, infected In china, Bowles and
McMamus™  isolated a  sheep's species  of
Echinococous gramilosus that also, cause infection in
human, cattle, camel and pig. In 1990, Lymbery* and
Bowles and McMamus™ reported to found an isolated
form of Echinococous gramilosus common between
human, sheep, cattle and pig. In Africa and Middle East
mcluding Iran, camels usually get infected. Although, in
McManus et al.™ also, Eckert et al.®”, Wachira et al.P"
suggested no common form of Echinococous granulosus
between human and camel but McManus and Rishi™
reported an isolated camel's form, common between this
host and other domestic animal hosts™. Regarding, the
data in this research and existence of some biochemical
components differences between human and other animal
intermediate hosts. Apparently, there must be more than
one stramn of Echinococous gramulosus in Mazandaran
province. Therefore, further biochemical, pathologic,
parasitological and particularly, bio-molecular studies
must be complete to determme these strains in
Mazandaran province.
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