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ABSTRACT

This study was carried out to evaluate some enzyauogvity in hydatidosis infection which were ddesed as a
biomarkers to monitor their levels and prognostidues. They were performed on 50 blood sampleydstiiosis
surgically proved and 20 samples as control grouypctv were collected between October, 2015 and ARAL6

from different hospitals in Al-Furat Al-Awsat distr: The mean levels of alkaline phosphatase (AdR) lactate
dehydrogenase (LD) exhibited a significant elevatfP < 0.05) in hydatidosis patients compared te ttealthy
control group. Also the same findings were segor@operative patients compared to post-operatigtenmts. The
levels of both enzymes increased in liver and roulfans hydatidosis than any other site. The p#ievith large

size cyst showed a significant increase (P < 0i%)\LP and LD levels compared to small size cyseré was a
significant decrease(P < 0.05) in the levels of rmone deaminase (ADA) and glutathione reductasdR)G
enzymes in hydatidosis patients compared to healtmgrol. The ADA levels in large cyst were sigaifitly

increased (P < 0.05) compared to patients with $ropdt. The (GHR) enzyme level was decreased iarpiatwith

small size cyst compared to the large ones. Alsarthlti-organs and liver hydatidosis showed sigatfit decrease
(P < 0.05) in the levels of GHR compared to lungiginey.
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INTRODUCTION

Echinococcosis or hydatid disease in man is calmedhe larval stage of the dog tapeworBthinococcus
granulosug1] . Human infection occurs as zoonoses primarnilgheep-raising areas where domestic dogs artk use
in herding [2] . The hydatid cyst is normally wédlerated in humans until its development resultpriessure on
adjacent tissues or organs [3] . Lung cysts arallysasymptomatic until there is a cough, shortnefsbreath or
chest pain. Hepatic cysts result in pressure orexipanding hydatid cysts cause necrosis of th@snding tissues
[4]. Some studies [5] suggest that the respondbeofiver to any form of biliary-tree obstructios fo synthesize
more ALP, some of the additional enzyme entersctrmulation to raise the enzyme levels in serume Tole of
ALP in host parasite relationship emphasize iteptal importance as a diagnostic and prognostiigem in the
monitoring of hydatid infection [6]. Higher levef &ALP enzyme activity in cystic liver in comparisevith healthy
liver could be considered as a pathological biomaf&r diagnosis of hydatid disease parameters ff] elevated
of ALP activity is strongly suggestive of a hepasipace-occupying lesion [8] . Parasitic diseasss ahowed
elevated levels of ALP enzyme, such as leishmanif§i and schistosomiasis [10] . Elevation of LDzyme
activity are seen in patients with liver diseas&][1 In parasitic disease, elevated serum LD levige been
reported in patients with sarcocytosis [12], toxsphosis and leishmaniasis [9] . There are someestuid
investigateADA enzyme activity in parasitic disegsand showed that the enzyme level was decreasédman
schistosomiasis and in mice which were infectedeegxrpentally with secondary hydatid disease [10][18hile
women actually infected witfirichomonas vaginalisvere showed an elevation of ADA [14], howeveryisceral
leishmaniasis, the enzyme level was significanthgréase (P< 0.05)compared with control group [9h.
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erythrocytes, the pathway has a major function iaventing hemolysis by providing NADPH to maintain
glutathione in the reduced state as the substoatglditathione peroxidase [15]. There was a sigaift increase in
GHR and superoxide dismutase (SOD) enzyme activitypatients with leishmaniasis [9]. In general, the
investigators were concluded that parasitic diseaséd be considered as an important cause of ém&argement
with an increase in enzyme activities [16]. So maesearches have been done on different aspedigdatid
disease. In Iraq very little information is avalbout biochemical changes associated with ksade, and also
to provide further biochemical evidences on theolm@ment of E. granulosusn evasion strategies and to clarify
some of the factors that may eventually lead tal#isthment of cystic echinococcosis . Thereforis, study aims at
carrying a biochemical aspects to monitor the lewel prognostic values of some enzymes in hydasidgasfollow

1.Hepatic enzymes (ALP and LD)
2.Adenosine deaminase (ADA) which may reflect changbe immune response
3.Glutathione reductase (GHR) which is importantitiaxidant defense

MATERIALS AND METHODS

Between October 2015 and April 2016, 5 ml of blsadhples were collected from patients, their ageging from
10-75 year, 50 patients were clinically diagnosae-{operation) and surgically confirmed (post-ofierg as they
attended hospitals in Al-Furat Al-Awsat district lodq . The cysts were excised from liver, lungathespleen and
kidney . None of the subjects studies had a histdrgny diseases other than hydatidosis or undgrtye of
therapy . Indirect haemagglutination test (Bio Max, France) was used for diagnosis. Control sanplere
collected from 20 apparently health patients whd ha known iliness or under any type of therapyhat time
taking blood samples. All blood samples and otlujects were collected with permission of the Irslijistry of
Health and the informed consent of the parentsatrdjans of each patients investigated. Each bladptes
obtained in a plain tube centrifuge as soon asilplesand serum separated, liquated into portiorevtud separate
freezing and thawing then stored at —°2@intil used . Some information was taken for eadfepts such as name,
gender, age, address, and other subjects.

Biochemical Test

Alkaline phosphatase (ALP) activity

The activity was determined in the serum and tlsayasvas carried out using BioMerieux alkaline pladpse —
kits .

Lactate dehydrogenase (LD) activity
The activity was determined in the serum; the asg&s/carried out using Randox — kit for lactateydiebgenase.

Adenosine deaminase (ADA) activity
The activity was determined in serum according &thod of [17] .

Glutathione reducatase (GHR) activity
The activity of this enzyme was determined in thrim according to [18] .

RESULTS
Enzymes
Alkaline phosphatase (ALP)
A highly significant increase (P < 0.05) in the débwf ALP of hydatidosis patients in comparisonhnftealthy
control (tab.1) . There was a significant decréagbe level of enzyme of the post-operative senagared to pre-
operative sera (P < 0.05) (tab. 2) . The levelserfyme in both, liver and multiorgans sites showaesignificant
increase (P < 0.05) in comparison to lung and kidmglatidosis patients (tab. 3) Patients withdasize cysts also
showed significant elevation (P< 0.05) of thoseéhwgitnall size cysts (tab. 3).

Lactate dehydrogenase (LD)

There was a significant increase (P < 0.05) inrsellD levels of hydatidosis patients compared to liealthy

control group (tab. 1) . Also patients with largestcshowed elevated serum LD levels when compardidoise with

small cyst (tab. 4), this increase was signifig@t 0.05) . There was also a significant incre&e.05) between
pre — operative and those post — operative paidtab. 2). The site of infection also represergaghificant

difference (p < 0.05) characterized by elevatiorsefum LD level in both multi — organs and liverdhgidosis

patients in comparison to those with lung and régdhtidosis (tab. 3).
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Table 1 : Mean concentration of ALP and LD enzymen the sera of 50 hydatidosis patients and healghcontrol

Enzymes Patients Healthy control P _ value
(Ul Mean + SE Mean + SE
ALP 180.52 +2.85 80.22 +4.6 <0.05
LD 248.44 +6.65] 146.20 +5.82 <0.05

Table 2 : Mean concentration of ALP and LD enzyme the sera of 50 hydatidosis patients and healgtcontrol in relation to pre and

post operation

Enzymes | Pre-operation | Post-operation P _ value
((SZD)) Mean + SE Mean + SE
ALP 19432 +532| 174.83+2.62| P<0.05
LD 27344 +6.65| 236.35+2.93| p<0.05

Table 3 : Mean concentration of ALP and LD enzyme the sera of 50 patients infected with hydatidas in relation to site of infection

Enzymes | Multi-organ Liver Lung Kidney P _value
[(SZD)) Mean+SD | Mean+SD | Mean+ SD | Mean + SD

ALP 204.82+5.2 | 191.20+4.30| 162.20+5.6 | 162.6+305 | P <0.05

LD 283.62+15.5| 266.5+10.3 | 222.2+11.8| 156.0+28.9| P <0.05

Table 4 : Mean concentration of ALP and LD enzyme the sera of 50 patients infected with hydatidosiin relation to size of cyst

Enzymes | Diameter <5cm | Diameter>5cm | | o
((SZD)) Mean + SE Mean + SE
ALP 170.12 +6.00 195.80+4.10 | P<0.05
LD 226.93+14.20 | 266.80+11.20 | p<0.05

Adenosine deaminase (ADA)

The activity of ADA enzyme in hydatidosis group wawser as compared with its control. The differeniocetween
the two groups were significant (P< 0.05) (tab. Bhe ADA serum level in patients with large cystsahigher than
that of small cysts and the differences was sigaift (P < 0.05) (tab.7).

Glutathione reductase (GHR)

The mean concentration of GHR of healthy controk wa@nificantly higher (P< 0.05)than that of patgemith
hydatidosis (tab. 5) . The site of infection show&dnificant differences (P< 0.05) in relationnifected organs that
the multi — organs and liver hydatidosis showediificant decrease in comparison to lung hydatid@sis. 6) . The
size of cyst also showed significant difference (P85) characterized by elevation of serum GHRIgirepatients
with small size cyst (tab. 7) .

Table 5 : Mean concentration of ADA and GHR enzyme# the sera of 50 patients infected with hydatideis and healthy control group

Enzymes Control Patients P _ value
Mean + SE | Mean = SE
ADA (U/l) 33.24 £2.65| 27.80+1.24| <0.05
GHR (pmol/ml) | 34.18 £2.15| 27.92+1.82] <0.05

Table 6 : Mean concentration of ADA and GHR enzymes the sera of 50 hydatidosis in relation to sitef infection

Multi-organ Liver Lung Kidney
Enzymes Mean + SE | Mean + SE | Mean + SE | Mean+ SE | "~ value
ADA (U/l) 26.86 +2.04| 28.20 +2.60| 28.26+£1.50| 23.80+2.80 <0.05
GHR (pmol/ml) | 24.20 + 2.85| 23.68 + 1.30| 28.86+2.00| 29.60+0.72 <0.05

Table 7 : Mean concentration of ADA and GHR enzymes the sera of 50 patients infected with hydatidsis in relation to the size of cyst

Small cyst Large cyst
Enzymes (diameter <5 cm) | (diameter >5 cm) | P —value
Mean + SE Mean + SE
ADA (U/l) 27.8+1.66 30.30 £1.25 <0.05
GHR (umol/ml) 22.12 +2.80 27.06 +2.00 <0.05
DISCUSSION

The activity of ALP was found to be significantljgher in patients with hydatidosis than in the Healcontrol.
This increase may be from the parasite itself 85\Who demonstrated, that the metacestodes possegh alkaline
phosphatase activity (about 50 fold higher thart ifaALP from mammalian liver tissue). We know sigad

intervention is always combined with chemotherdpgnizymidazole) pre — and post — operation. Thisnclikeerapy
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is accompanied by significant damage of the gerhiieer associated tissue, also alterations oaugion most of
the outer a cellular and carbohydrate - rich lateiddayer of metacestode [20] . This damaged tskeding out of
its enzymes, so this may be probably cause ofaserin ALP levels in patients with hydatidosis, #md explain to
us the reason of ALP elevation in preoperativegndti more than postoperative. Other reports shdahaidany
factor affecting the liver metabolism was foundctse an increase in ALP activity [21] . ADA wasifd to be
affected by liver function [22] and because ADA ekased as recorded in our results ALP elevation Ineagiue to
this factor, and it occurs in patients with liverdatidosis more than in patients with other orgamslvement. The
elevation of ALP in patients with large cysts, niydue to the heavy cyst pressure on the adjacgan®, while its
non-significant elevation in younger more than othge groups may be due to the disease itself dsase
physiological conditions as [23] explained, thafainty and childhood showed high ALP values as magl8-4
times that of adult values. Similar results weréaoted with LD enzyme, where there was an incréa#s activity
in hydatidosis patients in comparison to healthgtaas. In general this enzyme is usually useddetection of
hepatocellular damage and muscle damage, wheriegercklls are damaged or injured, the liver enzyheak out
into the circulation across the damaged cell men®fa4] . As we mentioned previously ADA play aerah liver
function [22], so it deficiency leads to liver dighance, hence, elevated, levels of LD in hydatigtake patients
will be attributed to hepatic involvement by chroriisease [25], as well as the rise in enzyme ¢eweblood may
be due to tissue damage. This will lead us to wstded the cause of LD elevation levels in liverdtydbsis patients
more other organ involvement patients. The clinfoahifestation of this infection depended on the and size of
the cyst, resembling a slow growing tumor that gedly increasing the pressure on adjacent tissugressure
effect eventually develops. This fact explains liigh level of LD in our patients with large cystsdomparison to
those with small cysts. Other reasons can be dubeovariation in LD levels among hydatidosis pattse the
parasite itself, plays a role, i.e. intraspecifariation withinE. granulosusstrains as [26] stated that carbohydrate
metabolism is lactic acid, which can affect the lebels in hydatidosis patients. ADA enzyme is offiche most
essential immune enzymes; its function gives ar@édure of the immune status of the body. It i@ed to play
critical role in the normal development of immungstem, and for the proper development of T and B —
lymphocytes in mammals. In the present study, there a significant decrease in ADA levels in paséanfection,
and we can correlate this result with the reductioits level in experimental hydatidosis in midel] . The only
explanation of the decreased level of ADA in hydasis patients is that it is probably due to toadfect of the
parasite metabolites. The decrease in ADA speaifiivity could cause a state of immunosuppresdi@an. ADA
plays a critical role in the normal developmenttio® immune system [27] . B — cell dysfunction wks® dound to
be associated with ADA deficiency . This was foundbe due to the alteration in antigen recepto8. [2/hen
ADA is not functional, intracellular levels of dAMf® the point that ribonucleoside reductase bedoimieited. The
inhibition of ribonucleoside reductase result istautdown of DNA synthesis because of low levelghef other
dNTBs . Thus, cells that must replicate DNA anddbvin order to be functional (B-cells and T-cefts, instance)
can not function when adenosine deaminase acts/idgficient [29] . The block in T — cell maturatiss more than
in B — cell maturation [30] . These findings coatel with recent results obtained by [31], who shbwet there
was a decrease in the mitotic index MI and repleaindex RI of PBL in hydatidosis patient, sucbuls document
the critical role of ADA enzyme in the normal dem@ient of immune cells as previously reported 8].[3he
increase in ADA levels near to its normal levepatients with large hydatid cysts as recorded im ¢hrrent study
may be due to the well developed laminated layarnt@xtent that no more antigenic components aesdh it.
This probably led us to conclude that there is talwffect of the parasite antigens on the ADA levihe
antioxidant defense system is sophisticated angtagaand GSH is a central constituent of this exys{33]. GSH
depletion may be the ultimate factor determininfnerability to oxidant attacks, so intracellular IibStatus appears
to be a sensitive indicator of the cells overallltte[34] . In our study there was a significanti@éase in glutathione
reeducates GHR enzyme activity in patients with atighbsis. This enzyme is responsible for maintajnihe
reduced glutathione GSH in the cell by the glutaibi peroxidase — glutathione reducates systemeagopsly
mentioned in the literature review. So its depletieads to depletion of GSH in the body. The coneage of
sustained GSH depletion are grim. As cellular GSHeapleted, first individual cells die in thoseamenost affected.
The zones of tissue damage begin to appear, tixssges$ with highest content of polyunsaturatediémnd/or the
most meager antioxidant defenses are generallyntst vulnerable [35] . The liver is the organ masblved with
the detoxification of xenobiotics(substances fametg the body), and also is the main storage ldoalGSH
(actually exporting GSH to other organs) [36] . @& result showed there were probably liver metaboland
function disturbances, this explains why there wrenGHR depletion in liver hydatidosis than in otlmegans
involvement. Other reports referred that many pleeentical products are oxidants capable of degjeESH from
the liver, heart and other tissue [37] . They dep@SH from the cells of the liver and by so doiagder the liver
more vulnerable to toxic damage. So we can conshderas another factor for ALP and LD elevatiorpatients
with liver hydatidosis. GSH is considered the fradical scavenger and repairer of radical mediatetbgical
damage [38], so its deficiency leads to accumutatibfree radicals [33] who showed that the cuniwatiamaging
effects of oxygen radicals and other oxidant arenroantributors to degenerative disease. Probaléydecrease in
serum GSH levels in our study may be explainedhieyfact, that this enzyme is a scavenging enzytaeeiease
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into circulation decreased, since it is more regliduring this disease. Finally, we confirm thad ffarasitic disease
could be characterized by a biochemical syndrome.
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