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Abstract

A total of 40 experiment rats (_ Rattusrvegicu} were divided into three groups of 10 rats for Gotmal
rats; 15 rat for G.2 that exposed to aramite watbdfdaily for 90 days (5 g aramite/1 kg of petlat) and
15 rat for G.3 that exposed to aramite with watgly for 90 days(5 g aramite dissolved in 1 liti@p water
). The result shows that the rats that were treaidd aramite suffer from significant increased Hetivity
and level of GPT; GOT ; ACP and ALP (®05) compared with control group , so the resfiked the
histopathological changes in liver and intestinghwglear mutation ifGSTM1 gene in rats that were
exposed to aramite with diet and water compardd the normal control rats.
Key words : Aramite ,GSTM1, GSTT1, Polymorphism

I ntroduction

Whenever medical surveillance is indicatad, ithree strains of male and female rats and males of
particular when exposure to a carcinogen hame strain of mice, and extra hepatic biliary syste
occurred, and should be taken concerningmors in dogs following chronic oral exposure
cytogenetic and/or other/ tests that might beconig2,13] .The analytic laboratory of aramite from
useful or mandatory[l]. Chemical carcinogensample /of food/ with benzene, is concentrated &
aramite has been used as an acaricide, such s inaramite is hydrolyzed with potassium hydroxide-
control of mites in citrus fruits [2,3].However,sit isopropanol to form ethylene oxide. Evolved
use has been discontinued and it currently hde litethylene oxide is converted to formaldehyde with
commercial interest [4,5]. Although exposurgotassium iodide and formaldehyde is reacted with
through oral consumption of contaminated fruits iacetyl acetone to form colored compound which is
possible, it should no longer be occurring sinee tidetermined  calorimetrically  [14] .In  vivo
use of aramite as an acaricide has beenetabolism studies in rats that were orally treated
discontinued[6,7].During the application of aramitavith a single dose of 200 mg/kg aramite and glycol
as an acaricide occupational exposure is possildther were also found as primary metabolites in the
through dermal contact and inhalation of aerosobxcreta as well as in tissue samples; Following the
and dusts[8]. Aramite can be released directly intnalysis of the excreta and tissues ,only aboubb%
the environment through its use as an acaricilee administered dose was accounted for as
(miticide); however, this use has apparently beamchanged aramite or the primary metabolites,
discontinued[9,10]. If released to soil, aramiteni¢ indicating that the primary metabolites are further
expected to leach, If released to water, aramitg mdegraded [15].The oral administration of a single
partition significantly from the water column toclose of 271 mg/kg benzene ring labeled 140 aramite
sediment and suspended material in water[llp rats was followed by fast excretion of the
Based on no human data and sufficient data froradiocarbon ;Within 72 hours post dosage, 47% of
animal bioassays including increased incidence tife administered dose was eliminated via the urine.
liver tumors and / or neoplastic nodules occure B2% via the faeces and the total carcass the

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com


http://www.docudesk.com

Journal Basrah Researches ((Science§jpl. 35, No.2, 15 April ((2009))

contained approximately 90% of the administeregpproximately 1 and 4 mg/kg and maximum milk
radioactivity ;ldentified metabolites excreted twit residue values reached on the fourth test day were
the rat urine and faeces were tert-butylpyrocatech®.02 and 0.06 mg/kg at the 3 and 20 ppm dose levels
and glycol ether [16,17].In cows treated with aespectively. Residues in selected tissues ranged
single oral close of 4 mg / kg b.w. combined norfom 0.02 to about 1.3 mg/kg [18,19,20].Similar
radioactive and 14C labeled aramite a similaiesults were obtained after the daily administratio
excretion pattern was found; 54% of thef a diet containing 50 and 100 ppm aramite to
administered dose was eliminated with the urinégctating cows for a period of 27 days [18]Residues
17% with the faeces and approximately 0.3% wastudies in hens that were treated with 3, 10 and 30
found in the milk .In a feeding study, dairy cowgppm 14C aramite in their diet for 30 days showed
were maintained on a diet containing 14C-labellegsidue levels in eggs from 0.13, 0.49 and 0-145
and unlabelled aramite at dosage levels of 3 and R@/kg respectively at the 3, 10 and 30 ppm dose
ppm for 12 consecutive days; peak urinary excretidavels ; residues in muscle ranged from 2-12 pg/kg,
observed at the seventh test day reached valugs diver 18-174 pg/kg kidney 2-25 pg/kg and fat 7-116
and 23 mg/kg respectively for the 3 and 20 ppmg/kg depending on exposure level[21,22]
dietary level;, peak faecal excretion was

Materials and methods
1- Animals: of pellet diet) and 15 rat for G.3 that were exgubs

A total of 40 male Rattusorvegicusrats weighing to aramite with water daily for 90 days (5 g aramit
200-250 g were used in this study. They were reardissolved in 1 litter tap water). Each 30 days from
in the animal house of the science college .Thbe experiment period blood samples were collected
animals were fed ad libitum with pellet diet androm heart at volume 1ml from each rat for
water. estimation of Glutamic oxaloacetic
2- Chemicals and reagent kits transaminase,Glutamic pyruvic transaminase

All chemicals and reagent kits that were used {23].Acid phosphatase activity and alkaline
this experiment were purchased from the tradition@hosphatase activity [24]. After 90 days, the afsma
agriculture agency and health offices . were killed by decapitation; blood samples were
3- Experimental procedure: collected for the purpose of genetics study; serliv

In the experiment a total of 40 rats were u3éd small and large intestine dissected out, washéd wi
rats were divided into three groups of 10 ratsGdt cold saline , and prepared for the purpose of
normal rats; 15 rat for G.2 that were exposed tustological study [25].
aramite with food daily for 90 days (5 g aramitkgl

4-Genetic study:

1-Isolation of genomic DNA : Genomic DNA wasmineral oil 2%ul.PCR conditions were I
isolated according to the procedure of [26].2denaturation (1) 95°C for 5 min. 1cycle,ll
Multiplex PCR for GSTM1 and GSTT1 genotyping:denaturation (2 ) 92C for 1 min. ,Ill annealing 58
the GSTM1 and GSTT1 genotypes were analyzed B@ for 1 min. ,IV extension (1) 72C for 1 min.
multiplex PCR according to the protocol of [27].These steps 30 cycles and V extension (2)C7for
Genomic DNA was amplified by using six sets ob min. 1cycle.

primers: GSTM1 Forward5-GAA CTC CCT GAA 3-The PCR product was then subjected to
AAG CTA AAG C - 3and Reverse 5- GTT GGG electrophoresis on a 2% agarose gel. The presénce o
CTC AAA TAT ACG GTC G- 3, GSTT1 Forward bands of 480 and 215 bps was indicative of the
5-TTC CTT ACT GGT CCT CAC ATCT C-3'and GSIT1 andGSTM1 genotypes; whereas the absence
Reverse 5'— TCA CCG GAT CAT GGC CAG CA —indicated the null genotypes for that gene. Albumin
3’ and Albumin Forward 5- GCC CTC TGC TAA indicated by a 350 bp product was used as an
CAA GTC CTA C —-3and Reverse 5-GCCCTA internal control.

AAA AGA AAA TCG CCA ATC-3'. Albumin was 5-Statistical analysis :The data for various
used as control. The reaction mix include: gredmochemical parameters were analyzed using Fisher
master mix 12/l , forward primer and reverseexact and T-test [28].

primer each [l , DNA 5ul, DW. 1,5l and
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Results and Discussion
1-Glutamic Pyruvic Transaminase and Glutamic pyruvic  transaminase (GPT)and glutamic
Oxaloacetic Transaminase : oxaloacetic transaminase (GOT)are enzymes which
Table (1 and 2) shows the activity of (GPT anteversibly exchange amino and keto groups on alpha
GOT) in the blood of the normal and thecarbon positions of serum organic acids; these
experimental animals. There was a significargnzyme is prevalent in heart, liver, muscle and
elevation in the activity of (GPT and GOT) enzymekidney tissue; its elevation in serum can be used f
during the exposure to aramite in diet and watelifferential diagnosis involving these organs and
compared with control group. Serum glutamicindicate the integral stress[29].

Table(1)demonstrates the level of blood Glutamic puvic transaminase along experiment period U

1 day before 1%month post 2" month post 3month post
treatment treatment treatment treatment
Groups with aramite with aramite with aramite with aramite
G.1 29.1+3.2 a 26.7+2.4 a 28.6+2.6 a 25.3+t2.2a
G.2 28.6+2.7 a 33.1+3.7b 33.3+3.3b 33.1+3.1b
G.3 29.3t3.4a 39.4+4.1c 41.1+4.6 ¢ 38.7+3.8c

*Values are mean tstandard error.**Vertical var@abimall letter refers to significant differencesasen
groups at 5%.***LSD value=5.084 ..

Table (2) demonstrates the level of blood Glutamioxaloacetic transaminase along experiment periodU

1 day before 1¥month post 2" month post 3%month post
treatment treatment treatment treatment
Groups with aramite with aramite with aramite with aramite
G.1 76.318.9 a 67.4+6.7 a 61.2+ 59a 69.747.1
G.2 83.6+10.1 b 75.1+82b 75.7+ 8.3b 71.0+8.3
G.3 86.1+ 11.3b 85.7+11.8c 86.7+ 9.6 ¢ 87.248.9

*Values are mean tstandard error.**\t@mtivariable small letter refer to significant diftnces between groups
at 5%.***LSD value=6.294.

2- Acid Phosphatase activity & Alkaline Phosphatasactivity :

Table (3&4) shows the activity of (ACP) & (ALP) nucleotides, proteins, and alkaloids;the process of
in the blood of the normal and the experimentakmoving the phosphate group is called
animals. There was a significant elevation in éistiv dephosphorylation [31]. Different forms of acid
of (ACP) enzyme during the exposure to aramite iphosphatase and alkaline phosphatase are found in
diet and water compared with control group. Acidlifferent organs, and their serum levels are usea a
phosphatase(ACP) is a phosphatase, a type ddégnostic for disease in the corresponding organs
enzyme, used to free attached phosphate groJpg].Acid-/Alkaline Balance are a dualistic model
from other molecules during digestion; it is stomred representing the two opposite abnormalities of pH
lysosomes and functions when these fuse wittontrol ;the failure to maintain normal pH may be
endosomes, which are acidified while they functiorassociated with one or more of seven causative
therefore, it has an acid pH optimum[30]. Alkalindactors such as water / electrolyte imbalance [38]
phosphatase (ALP)is ahydrolase enzyme responsitidet excess alkalinity is just as harmful as excess
for removing phosphate groups in the 5- and &cidity [34]
positions from many types of molecules, including
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Table (3) demonstrates the level of blood Acid phpbkatase activity (ACP) along experiment period KAU/MI

1 day before 1¥month post 2"month post 3month post
treatment treatment treatment treatment
Groups with aramite with aramite with aramite with aramite
G.1 10.5+ 1.3 a 11.3t 1.7a 114+ 16a 10.34a1.
G.2 9.9+ 09 a 16.1+2.7b 16.6+ 2.7b 15.321p
G.3 10.7+ 16a 22.3+ 3.3c 24.7+ 2.3c 219233

*Values are mean zstandard error. **Vertical valgabmall letter refers to significant differencesvieeen groups

at 5%. **LSD value=4.113

Table (4) demonstrates the level of blood alkalinghosphatase activity (ALP) along experiment periodK AU/ dl

1 day before 1¥month post 2" month post 3month post
treatment treatment treatment treatment
Groups with aramite with aramite with aramite with aramite
G.1 32.3t28a 30.8+ 2.6a 279+ 22a 25.8ta2.
G.2 32.3+ 3.1a 36.7+ 3.4b 34.6+x 3.2b 33.2:18
G.3 30.9+ 26a 43.5+ 45¢c 46.1+ 4.8c 42.23 4

* Values are mean tstandard error.**Vertical vakgadmall letter refers to significant differencexvieen groups at
5%.**LSD value=5.102.

The results in this study shows an increasdién tlevel of lipid peroxidation in cells is controllday
levels of GPT , GOT, ALP and ACP in rats thavarious cellular defense mechanisms consisting of
were exposed to aramite which indicated that tlezymatic and non enzymatic scavenger systems
liver is affected by harmful and toxic substancat th[37].The levels of these defense mechanisms are
was produced as free radicals from metabolite aftered and increased when exposed to toxic
aramite such as an increase in hydroxyl radicalbastance therefore, the ineffective scavenging of
production; free radicals may also be formed v thihe free radicals plays a crucial role in deterngni
auto-oxidation of unsaturated lipids in plasma aniksue injury[38], all these results are in agregme
membrane lipids [35]The free radicals producedith [39] that fixed the role of aramite in prodogi
may react with polyunsaturated fatty acids in ceharmful free radicals .
membranes leading to lipid peroxidation [36].The

3- Histological changes :

a-Liver: lymphatic vessel[40].The results that are obtaimed
The most consistent feature of the hepatocyte this study fixed cardinal histological changesiven
H&E stained sections is the basophilic stipplingf rats that is exposed to aramite compared with
which corresponds to the rough endoplasmitormal control group G1.The severity of these
reticulum (RER) (micrograph 1); these hepatocytehanges that is occurred in G3 group that expased t
are found to contain ,glycogen, fat, store andramite with water slightly more than G2 group that
metabolize vitamin A, and secrete type | collageexposed to aramite with diet. These changes are
and detoxication function. The hepatocytes arrangedeémonstrated in glycogen degeneration fatty
to form the classic liver lobule is roughly hexagonnecrosis; mitotic figures in hepatocytes
shaped with a central vein at its center and sitapo proliferation of bile ducts and dilation of liver
triads at its periphery. A portal triad consists ofinuses micrographs (2, 3, 4, and 5).Liver is the
hepatic arteriole; portal venule ;bile ductile andnajor organ that is affected with various diseases
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other than organs specially in the case of precehceto locate and recycle dead cells which have died
toxic substances or its metabolite in the absorbetrough necrosis than if the cell had undergone
material. Degeneration is retrogressive changes apoptosis. The release of intracellular contergraft
cells and tissues characterized by abnormeéllular membrane damage is the cause of the
structural changes and decreased functions; it irflammation in necrosis[44].Severe damage to one
nonspecific responses of cells and tissues follgwiressential system in the cell leads to secondary
a variety of injuries. Some of these processes lmay damage to other systems, so-called "cascade of
reversible if the injury is mild. If the injury isevere effects”. Necrosis is caused by special enzymes tha
and persistent, it may progress to the point wtteze are released by lysosomes which are capable of
involved cell necrosis and cell dies[41].Glycogenligesting cell components or the entire cell itself
degenerationinvolves the presence of abnormallyThe injuries received by the cell may compromise
large amount of glycogen in the cytoplasm of ththe Iysosome membrane ,or may set off an
cells. Glycogen is normally present in the cytoplas unorganized chain reaction which causes the release
of the cells(particularly in liver cells) . Howeyer in enzymes.Unlike in apoptosis,the cells that die b
excessive accumulation occurs in some diseasecrosis may release harmful chemicals that damage
processes characterized by prolonged hyperglycenather cells[45].The other most common condition
such as diabetes mellitus or the presence of straseen in the liver is the proliferation of bile dueind

free radical ;also the reduction in food intakelwildilation of the liver sinuses, The severity of #es
quickly produce a loss of glycogen from hepatocytesondition varies and may consist of only a few foci
and a reduction in RER [42].The microscopiof proliferating ducts to large numbers of foci,igbh
changes are similar to acute cell swelling whemaay become confluent and infiltration of the stroma
clear vacuoles are present in the cells, becauseby plasma cells and lymphocytes [46].This result
routinely prepared sections, glycogen that is wateagrees with many in vitro and in vivo metabolism
soluble is lost in the preparation[43].Necrosighis studies in several animal species were confirmed th
name given to accidental death of cells and livingapid degradation and hydrolysis of aramite tanfor
tissue. In contrast with apoptosis,the cleanupetif cfree radical and the parent ester followed by other
debris by phagocytes of the immune system eavage the formed products are polar alcoholit an
generally more difficult, as the disorderly deatlphenolic compounds which can rapidly be excreted
generally does not send cell signals which telir further metabolized and incorporated into hafmfu
nearby phagocytes to engulf the dying cell. Thek la chemical in natural tissue constituents by
of signaling makes it harder for the immune systetviochemical reactions [47].

Picture (1): Normal microscopic appearance of livetissue (G1)shown central veir> and normal arrangement of
hepatocytes— (E&H 285X).
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Picture (2): microscopic appearance of liver tissuéG2)shown dilation in central vein— with clear changes in
hepatocytes arrangement and shape that appears astatic figures— (E&H 285X).

Picture (3): microscopic appearance of liver tissuéG3)shown clear changes in hepatocytes arrangemend
shape that appears as mitotic figures> and clear cell change demonstrated by spaces iretieell cytoplasm where
glycogen has been removed during histological prosging— (E&H 285X).
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Picture (4): microscopic appearance of liver tissuéG2)shown large areas of necrosis as karyorrhexiand a few
remaining viable cells around blood vessels with proliferation of bile ducts and dilation of liver

sinuses — (E&H 285X).

Picture (5): microscopic appearance of liver tissuéG3)shown large areas of necrosis as karyorrhexiand
karyolysis with a few remaining viable cells aroundlood vessels> with proliferation of bile ducts and dilation
of liver sinuses— (E&H 285X).

b-Small and large intestine epithelium, glands, lamina propria, and muscularis

General features of intestine : The small intestin mucosa), sub mucosa (connective tissue containing
organized into a mucosa (consisting of ablood vessels, nerves, and Meissner plexus),
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muscularis (smooth muscle arranged as an inrtle cells, which make up all the organs and tissties
circular layer and outer longitudinal layer andhe body, the cells are normally repaired and
containing Auerbach plexus), and serosa. The inn@produce themselves in an orderly fashion; if for
luminal surface of the small intestine contains isersome reason this process gets out of control, a
lunar ridges of mucosa and sub mucosa called pligeowth of tumour will ensue[49].The carcinogenic
circulars and is dotted with millions of openingsprocess was pictured as an orderly progressioheof t
where the intestinal glands open to the surfacd, acell through three distinct stages: initiation by
finger like projections of the epithelium and lamin exposure to genotoxic agents; tumour promotion by
propria called villi (micrograph 6).The largeagents that stimulate the initiated cell to proéte
Intestine is organized into the same layer that &d expand clonally to form a benign tumour, and
present in small intestine with some modified iprogression in which the accumulation of the
large intestine to suit its functions such as seroadditional genetic damage in the expanding
contains fatty tags called appendices and the inm@spulation of initiated cells cause the tumour to
luminal surface is smooth (i.e. no rugae, plicakecome malignant[50].

circulars, no villi) (micrograph 11). The resulté oCarcinogens are now understood to be remarkably
histopathological examination that is done to knowersatile, able to derail gene function by inducing
the effect of aramite as a harmful and a toximutations or by disrupting gene expression or
substance fixed in the appearance of many changeseth[51].So-called “non-genotoxic” agents, such as
so there are construed as irregular arrangementcbforinated organic compounds, hormones, and
layer with tubular adenocarcinoma of ileumasbestos, are known to indirectly damage the genes
fibrosarcoma ; accumulation of lymphocytes andia a number of different mechanisms,including
Neutrophils forming a granuloma within the sulalterations in gene the expression and oxidant
mucosa that may further extend into the muscularisrmation[52].The current paradigm therefore, holds
externa; increased the thickness of irreguldhat cancer results from the accumulation of chenge
arrangement layer and hyperplasia of tubular glands the structure and expression of certain key gene
with demarcation between layers and present of thg mechanisms as varied as point mutations induced
fibrohistiocytic sarcoma and by carcinogen-DNA binding, gene amplification,
lymphoma.(micrograph7,8,9,10,12,13,14 translocation, chromosomal loss, somatic
and 15).All the parts of intestine (small and largerecombination, gene  conversion, or DNA
are hypersensitive to certain external chemicateethylation[53].At the center of the paradigm are
materials (specially denaturant protein).On thde oncogenes and tumour suppressor genes that
ingestion of these chemicals materials, a largmde for proteins serving as ‘relays” in the
number of lymphocytes, plasma cells, macrophageggulatory circuitry of the cell[54].Damage to thes
and eosinophils accumulate within the lamina prdarget genes can result in altered protein prodercts
pria of the intestinal mucosa and result in thes los abnormal amounts of normal proteins, leading to
normal arrangement of the layer and its consisten@eregulation of cell growth and differentiation[55]
these factors may contribute to the immunologic

damage of the intestine[48].Cancer is a disease of
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B e,

Picture (6): microscopic appearance of noral small intestine tissue-ileum (G1)shown the norma
arrangement of layer and villi (E&H 250X).

Picture (7): microscopic appearance of small inteste tissue ileum (G2)shown irregular arrangementf layer
with tubular adenocarcinoma of ileum— (E&H 285X).
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Picture (8): high power microscopic appearsce of tubular adenocarcinoma of ileum in (G2) showcells
with intracellular accumulations of mucus to give he characteristic 'signet ring' appearance— (E&H
400X).

Picture (9): microscopic appearance of small inteste tissue ileum (G3)shown tubular adenocarcinomef
ileum— with Fibrosarcoma— (E&H 285X).
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Picture (10):high power microscopic appearance ofrsall intestine tissue ileum (G3)shown tubular
adenocarcinoma of ileura~ with Fibrosarcoma— with accumulation of lymphocytes and Neutrophils érming a
granuloma within the sub mucosa that may further etend into the muscularis externa. (E&H 400X).

Picture (11): microscopic appearance of normal larg intestine tissue-colon (G1)shown the normal aangement
of layer and normal size of lymph node> (E&H 280X).
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Picture (12): microscopic appearance of large intéisme colon tissue (G2)shown increased the thicknes$
irregular arrangement layer and hyperplasia of tubdar glands— (E&H 285X).

Picture (13): microscopic appearance of large intéime colon tissue (G2)shown increased the irregular
arrangement of hyperplasia of tubular glands— with demarcation between layers and present ohe
fibrohistiocytic sarcoma and lymphoma— (E&H 285X).
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Picture (14): microscopic appearance of large ingtine colon tissue (G3)shown increased the irregula
arrangement of hyperplasia of tubular glands— with demarcation between layers and present ohe

fibrohistiocytic sarcoma and lymphoma— (E&H 285X).

Picture (15): microscopic appearance of large ingtine colon tissue (G3)shown increased the irregula
arrangement of hyperplasia of tubular glands— with demarcation between layers and present ohe

fibrohistiocytic sarcoma and lymphoma— (E&H 285X).
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Molecular genitic study :

Polymorphism in GSTM1 and GSTT1genes  between glutathione and various electrophilic

The detailed analysis of polymorphisms ircompounds [58]. Five classes of GST enzymege
GSTM1 and GSTT1 genes is given in tables (5 andoeen identified in different animal and humane.
6). among the G1,G2 and G3. the frequency &fecause of their detoxification role, these enzymes
GSTM1 was respectively 9,3,6 in G1 ,G2 and G3. land the genes encoding them may play an important
G1 one case of GSTM1 null genotype while in Gole in cancer susceptibility. Although the vast
there was 12 lack association with exposed tajority of reactions catalyzed by the GSTs ressult
aramite that added with diet with OR 36,95%he detoxification products, there are a few cases
Cl=3.92 -4.5.In G3GSTM1 null genotype has 13.5 which the reaction is reversible or in which the
fold increased risk when exposed to aramite witbroduct or a metabolite of the product is more
water . In contrast , the frequency GSTT1 was reactive than the parent compound [&HTM1 can
respectively 9,14,14 in G1 ,G2 and G3. There walstoxify  carcinogenic  polycyclic ~ aromatic
one case o6STT1 null genotype in G1 ,G2 and G3hydrocarbons in any substances that have benzene
which appear as no significant changes wheimg as center consistency such as aramite and
exposed to aramite with diet or water. Theéflatoxin, whileGSTT1 can detoxify smaller reactive
glutathione-S-transferase$GgTs) are a family of hydrocarbons, such as ethylene oxide and
enzymes that are important in the metabolism of diepoxybutane [59]). In addition, glutathione
wide variety of xenobiotics, including environmdntatransferases may have a role in the metabolism of
carcinogens, reactive oxygen species arlghid and DNA products of oxidative stress and also
chemotherapeutic agents [56 and 57]. They act #sthe resistance to cancer chemotherapeutic agents
phase Il metabolising enzymes, catalysing reactioffs0 ,61 ,62 and 63].

1 2 3 4 5 6

picture (16):photograph of agarose gel showing thieigh molecular weight of DNA.
Lane 1 and 2 control.
Lane 3 -4 G2 group
Lane 5 -6 G3 group
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480
350
215

Picture (17): PCR Amplification of GSTM1 ; Albumin and GSTT1genes(PCR product 215bp, 350 bp and 480

bp).

Lane 1 and 4 normal .
Lane 2 — 3 null GSTM1

Table (5) distribution of polymorphism of GSTM1 gere among control and treated groups

Genotype GSTM1(+) GSTM1(-) OR (95%Cl) P.value
Gl 9 1 1 -
G2 3 12 36(3.92-405.915)* 0.317
G3 6 9 13.5(1.34-135.988)* 0.01

* Refer to significant differences.

Table (6) distribution of polymorphism of GSTT1 gere among control and treated groups

Genotype GSTT1(+) GSTTL(-) OR (95%Cl) P. value
Gl 9 1 Null -
G2 14 1 Null -
G3 14 1 Null -
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