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ABSTRACT

Malathion is an organophosphate pesticide whicWigdely used in agriculture, veterinary and indussri Oxidative
stress has been identified as one of Malathion’snmaolecular mechanisms of action in plasma, liyEncreas,
muscles and the brain. Green tea (Camellia singnailich is the most common drink across the wafter water,
has many antioxidant properties. The purpose &f tesearch is to investigate the effects of Matatton the liver
and the preventive effects of green tea on Malatiniduced poisoning. Seventy-two Wistar male raésew
randomly divided into the control, the sham, and #xperimental groups (receiving respectively 40kmgf
Malathion; 100, 200, and 400 mg/kg of green tead d®0, 200, and 400 mg/kg of Malathion and green te
respectively). All injections were performed intesiponeally for 14 consecutive days. On thé" Ifay, blood
samples were taken from the hearts of the ratseasnre serum level of hepatic enzymes, and thaer tissues
were removed to be studied. To do the statisticalysis One-way ANOVA test and Duncan’s test atS%te
significance level were used. aspartate transase (AST), alanine transaminase (ALT), alkalinesphatase
(ALP), Malondialdehyde (MDA) and Total Oxidation gaaity(TOC) concentrations in the treatment growgth
Malathion and green tea extract at 100, 200, an@ #4fy/kg doses showed a significant decline comptrdtie
Malathion group(p<0.05), whileTotal Antioxidant Cagty (TAC) level showed a significant increase hwit
various doses of green tea and Malathion compaoethé¢ Malathion group (p<0.05). Green tea, probadblye to
its strong antioxidant properties, could improve testructive effects of Malathion on the rat liver

Keywords. Green tea, Malathion, liver, rat

INTRODUCTION

Nowadays, more chemical pesticides and herbicidesised in agriculture for controlling pests ancedse These
chemicals, including Malathion or Carbofos, caussbfems for mammals and other living organisms [1].
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Malathion is one of the organophosphates that aesl las insecticides, pesticides and also as arittiiglenin
veterinary medicine [2]. The most important andsmiouous effects of organophosphates that causenpng are
their capabilities in inhibiting the vital cholinesase in the nervous systems of animals [3]. Tgndnhibiting this
enzyme, organophosphates cause accumulation glcdugine at the synapses, which leads to consti@miulation
[4]. Moreover, they can occupy the sites of nicetireceptors, leading to muscle contraction and redire
secretion [5].

Studies have shown that toxic effects of certaganophosphates are not limited to inhibit cholieeste but that,
following the cholinergic crisis [increased acehgtine], changes such as, damaged cell membrareproduction
of free radicals, and disruptions in the antioxidaystem of the body are observed [6].The lipophilature of
Malathion causes it to react with the unsaturatgty facids in cell membranes, thereby changingsthecture of
these membranes [7].

In general, the main functions of the liver includetoxification, elimination of metabolic waste guets, and
participates in general metabolism of the body T8je complex metabolic hepatocytes contain largentities of
enzymes. When the liver is damaged, these enzyeadsihto the plasma and, therefore, they can b&uluse
diagnosing and determining liver damages. Aminati@ases are the most sensitive and most widely eiseymes
in the diagnosis of liver damages [9].

Aspartate aminotransferase AST [also known as SAE©&] microsomal enzyme found in large quantitieshie
liver. It is released into the blood when livestigs are destroyed, and its concentration is detedas a marker of
hepatic cells [9].

The highest ALT and AST concentrations are obseimegiktensive liver necrosis, acute viral hepatisnd B,
hypoxia in liver tissues, and in pronounced livanige caused by drugs, poisons, and pesticides [10]

Alkaline phosphatase [ALP] is found in most tissaes its concentration increases in people witbrldiseases. It
is a glycoprotein attached to cell membranes, imdoat its highest concentrations in the sinusaits the central
vein endothelium, and the portal system, and at émnwcentrations in bile ducts [11, 12]. ALP concatibn
increases along the bile ducts, in hepatitis anthasis, and in lipid sedimentation and accumutaiio the liver
[10].

Malondialdehyde [MDA] is one of the most frequentiyed indicators of lipid peroxidation and livemukge[13].
Measurement of serum total antioxidant capacityCTAevel provids an integrated index, as opposedn® based
on simple summation of measurable antioxidants[ttdg, capacity has a reverse correlation with TQg].[

Green tea [Camellia sinensis] is the most commarkdn the world after water, especially in EastiadAgChina and
Japan] and has many antioxidant properties [16].

Leaves of tea trees are the main economically itapopart of this plant. They contain cellulose pannds, gums,
dextrin, pectin, fats and wax, starch, sugars,i@ailtid, oxalic acid, quercetin, proteins, fiberinerals, tannin,
caffeine, thein, aromatic substances, and diagth8 Moreover, green tea contains polyphenolic ssaihces
including the catechins of epigallocatechins-3agall [ECGC], epigallocatechin [ECG], epicatechingBage
[ECG], and epicatechin [EC] [18, 19, and 20].

The protective effects of green tea on body tissnag be due to its antioxidant properties [21].eChins are the
most effective substance in green tea, and ECG@rastrong and effective antioxidant that playmaor role in
preventing various diseases] is the most impocatgchin [22].

Green tea is known as an anti-inflammatory, armtieea, anti-cholesterol, anti- diabetic, anti-mudati
antimicrobial, anti-stroke, and antioxidative matkrFurthermore, the bioactive compounds in green[catechins
and caffeine] stimulate the sympathetic nervousesysthereby, enhance body heat production and &igidation,
and thus exert their anti-obesity effects [23,&%] 25].

Considering what was said above, this research @ttempt to study the effects of Malathion on liier; also to
examine the effects of green tea extract in prengmoisoning induced by Malathion.
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MATERIALSAND METHODS

Extract Preparation M ethod
Firstly, green tea leaves were ground and soaké&®d ethanol for 24 hours. Then the solution wheréd and
extraction performed in a vacuum. The obtainedaextwas soluble in distilled water (26, 27).

Animalsand Their Grouping

All ethical points regarding the treatment of ladtory animals were observed in this research. \Wistde rats with
a mean weight of 180-200g were used. They werefket week in the animal breeding laboratory raafrdahrom
University of Medical Sciences to be adapted toethngironment. During the research, the rats wep keder 12 h
light/12 h dark conditions at 20-25 C°, and had: faecess to food and water. Every day at 10 a.m@lathion was
injected intraperitoneally into the rats at 40 ngglising insulin syringes (1). Immediately after thgctions, the
rats were given green tea extract by gavage. Batlatiion and green tea extract were soluble inlldidtwater.

The rats were randomly divided into nine 8-membeyenips. The control group did not receive any s, the
sham group received 0.2cc distilled water injectiotraperitoneally and 1ml distilled water by gagagrhe
experimental group 1 received Malathion injectiantraperitoneally at 40 mg/kg/day for two weeks. The
experimental groups 2, 3, and 4, were given thamim, average, and maximum dose of green tea &xtt80,
200, and 400 mg /kg/day, respectively) for two ekl gavage. The experimental groups 5, 6, andré imgected
intraperitoneally with Malathion at 2 mg/kg/day amwdre given green tea extract at 100, 200, andrd@f@g /day,
respectively, by gavage for two weeks.

Taking Blood Samples and Carry out Biochemical | nvestigations

Malathion significantly increased aspartate traripase (AST), alanine transaminase (ALT), and atkali
phosphatase (ALP) On the last day of the resednehrats were weighed; blood samples were takestttirfrom
their hearts using 5 cc syringes (after the ratevamesthetized with diethyl ether); the samplesewentrifuged at
3000 rpm for 15 minutes, and the sera were colieatal kept in a freezer at -20 C°. To measure leimital factors
including alanine transaminase (ALT), aspartatadaminase (AST), and alkaline phosphatase (ALB}hamical
assessment kits (made in Iran) using the colorimetethod (28) and an autoanalyzer machine (Sekete model
made in Holland) were applied. The level of Malaidehyde (MAD)was evaluated by ELISA method (Biagspe
Italy) and the levels of total antioxidant capadfyAC) and total oxidant capacity (TOC) were alseasured by
ELISA (LDN ltaly) (29).

Tissue Studies

To perform a histological scrutiny, after 14 daydreatment, the rats were anesthetized on tiedHy using the
standard method,and their liver tissues were guikinoved and put in containers with 10% formaliihe tissues
were taken out of the solution after 48 hours, dntowing tissue passagep3hick paraffin-embedded tissue
sections were prepared in the form of serial arrdgs cross-sections including five sections welleced from
each liver; and stained employing the H&E and PAS8thwods, and studied using a light microscope. Fifty
microscopic fields (magnification3040) were randomly selected to study the hepatic pagfical changes
including disruption in the radial orientation oégatocytes, polycythemia, varicocele, necrosis egatocytes,
Kupffer cell aggregation, infiltration of inflammaty cells, and changes in the portal space.

Statistical analysis

One-way ANOVA was used for statistical analysistleé data. Where statistical differences betweengtoeips

were significant, Duncan’s test was used to deteentive differences between the means. SPSS 21 mpaeyed

for statistical calculations; the selected levebighificance was p<0.05. The data were calculateticompared in
the form of Mean+ SEM in the section on results.

RESULTS
MDA, TOC and TAC:
The groups of 100, 200 and 400 mg/kg doses of thergtea extract significantly reduced MAD and Té@l

increased TAC levels compared to the Malathion grgu<0.05) (Table 1). Malathion increased MAD ar@Od
concentrations and reduced TAC level significantiynpared to the control and sham groups (p<OD&hlé 1,2),
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while the Malathion plus the green tea extractOft, 200, and 400 mg/kg all significantly decreab&D and TOC
and increased TAC level compared to the Malathimug (p<0.05) (Table 1,3).

liver Enzymes

The groups of 200 and 400 mg/kg doses of the geextract significantly reduced AST and ALP concation
compared to the control and sham groups (p<0.D&BI€ 4,5), but ALT level significantly reducedlp at 200
mg/kg dose of the green tea extract compared toctmrol and the sham(p<0.05)(Table 4,5).Malathion
significantly increased AST,ALT and ALP concentoats compared to the control and sham groups (px(Tethle
4,6) while the treatments of Malathion plus theegréea extract at 100, 200, and 400 mg/kg all Segmitly reduced
AST,ALT and ALP concentrations compared to the NMatm group (p<0.05) (Table 6).

Pathological results

Microscopic examination of rat liver tissues in ttentrol group revealed that they were healthyraowinal (normal
lobular structure, normal central vein and sinusoahd Kupffer cells, normal distribution of glycogeno
lymphocytic infiltration, and no polycythemia).

In the sham group and the 100, 200, and 400 mgdkgsiof the green tea extract, the tissues appealatively
healthy and showed no special pathological changes.

In the Malathion group, extensive hepatocyte nésraegenerative changes, proliferation and adtimadf Kupffer
cells (in aggregated or scattered forms), andtiafibn and proliferation of inflammatory cells aral the portal and
central vein spaces of the centrilobular region ianithe sinusoidal space were observed. So wasefbmwh fibrous
bridges between the liver lobules, polycythemia hlwbd congestion in the sinusoids, and celluldiobaing. In
this group, progressive liver fibrosis had takeacpl as evidenced by the presence of collagen fibehgepatic
parenchyma, around the central vein in the cebwlar region, and in the portal space.

In the treatments of Malathion plus 100, 200, aff Mmg/kg of the extract, the destructive effectdviafiathion
decreased. The above-mentioned changes were @gavertensity in the 100; of very slight intenditythe 200;
and of slight intensity at the 400 mg/kg dose ef e¢ktract.

Table 1. Effects of Various Doses of Green tea extract and Malathion on Liver Markersin Studied Rats

Parameter/Group TAC TOC MDA

1U/ml

1U/ml

Nmol/L

1.5488 +.04198

.1650 +.0032¢

1212 +.0044%

1.5687 +.04718

.1700 +.00378

.1250 + .00562

Green tea extract at 100 mg/kg

3.0512 + .10631

.1250 +.00463c

.1150 + .0046&

Green tea extract at 200 mg/kg

3.6962 + .09932

.0937 +.00532b

.1062+ .0068@&

Green tea extract at 400 mg/kg

5.8400 + .09177

.0638 +.00324

.0575 +.0045%

14088 +.0219%

1.7588 +.0338%

3.2663 + .0645@

Malathion + green tea extract at 100 mg/kg .72132409b 1.4838 +.01936 2.9075 +.0380d
Malathion + green tea extract at 200 mg/kg 1.07623%¥37c 1.2612 +.0228¢ 2.4350 +.03822
Malathion + Green tea extract at 400 mg/kg 2.35386522% .9312 +.0293@ 2.0275 +.0287b
P-value <0.0001 <0.0001 <0.0001
Abbreviations: IU/L, Internation Unit Per Liter; MB, Malondialdehyde; TAC, Total Antioxidation Capgsrand TOC, Total oxidation
Capacity.

Table 2. Effects of Various Doses of Green tea extract on Liver Markersin Studied Rats

Parameter/Group TAC TOC MDA

1U/ml IU/ml Nmol/L
Control 1.5488 +.04198 | .1650 +.0032d | .1212 +.0044Dbc
Sham 1.5687 +.0471%5 | .1700 +.0037&1 | .1250 +.0056%

Green tea extract at 100 mg/k

g 3.0512 +.1069

1.1250 +.0046%

.1150 +.0046dc

Green tea extract at 200 mg/k

g 3.6962 +.0903

2.0937 +.0053D

.1062+ .0068M

Green tea extract at 400 mg/k

g 5.8400 +.0947

7.0638 +.00324

.0575 +.0045&

P-value

<0.0001

<0.0001

<0.0001

Capacity.
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Table 3. Effects of Various Doses of Green tea extract with Malathion on Liver Markersin Studied Rats

Parameter/Group TAC TOC MDA

1U/ml 1U/ml Nmol/L
Control 1.5488 +.04198 | .1650 +.00324 1212 +.0044R
Shan 1.5687 +.0471d | .1700 +.0037@a | .1250 +.0056a
Malathior 4088 +.0219%a | 1.7588 +.0338 | 3.2663 + .0645le

Malathion + green tea extract at 100 mg/kg  .72132409b 1.4838 +.0193@ | 2.9075 +.0380d
Malathion + green tea extract at 200 mg/kg  1.07623%37c | 1.2612 + .0228¢ | 2.4350 + .03822
Malathion + Green tea extract at 400 mg/kg 2.35386522¢ | .9312 +.0293® 2.0275 +.0287b

P-value <0.0001 <0.0001 <0.0001
Abbreviations: IU/L, Internation Unit Per Liter; MB, Malondialdehyde; TAC, Total Antioxidation Capgsrand TOC, Total oxidation
Capacity

Table 4. Effects of Various Doses of Green tea extract and Malathion on Liver Markersin Studied Rats

Parameter/Group AST (SGOT) ALT (SGPT) ALP (ALK)

1U/L 1U/L 1U/L
Control 14142.77746 71.875+8.17464 138.75+2.81419
Sham 146.5+2.4856'b 73.625+2.0566D | 144.125+2.0739B
Green tea extract at 100 mg/kg 128.625+3.3824| 62.875+2.0566D | 128.625+13.8643&b
Green tea extract at 200 mg/kg 105+2.54851 50.375+2.2946@ | 101.5+2.8141%
Green tea extract at 400 mg/kg 174.125+3.42105| 64.875+1.30845% | 115.75+3.55788
Malathion 333.875+23.032%2 | 418.76+3.2811@ | 497.5+1.8606€
Malathion + green tea extract at 100 mg/kg ~ 230.3748968d | 264+8.5162d 389+2.0959%
Malathion + green tea extract at 200 mg/kg ~ 172.7B4350c 138.875+6.79286 | 215+3.462814
Malathion + Green tea extract at 400 mg/kg  179.Z53/839c 140.875+3.59438 | 269+11.9955&
P-value <0.0001 <0.0001 <0.0001

Abbreviations: ALT, Alanine Transferase; ALP, Alkalphosphatase; AST, Aspartate Transferase, ldternation Unit Per Liter.

Table5. Effects of Various Doses of Green tea extract on Liver Markersin Studied Rats

Parameter/Group AST (SGOT) ALT (SGPT) ALP (ALK)

1U/L IU/L IU/L
Control 141+2.77746 71.875+8.17464 | 138.75+2.81419%
Sham 146.5+2.48567 73.625+2.0566D | 144.125+2.0739P
Green tea extract at 100 mg/kg  128.625+3.38324 62.875+2.0566D | 128.625+13.8643ab
Green tea extract at 2img/ke | 105+2.5495%a 50.375+2.2946'a | 101.5+2.8141%
Green tea extract at 400 mg | 174.125+3.4405c | 64.875+1.3084!b | 115.75+3.5578ic
P-value <0.0001 <0.0001 <0.0001

Abbreviations: ALT, Alanine Transferase; ALP, Alkalphosphatase; AST, Aspartate Transferase, lldternation Unit Per Liter.

Table 6. Effects of Various Doses of Green tea extract with Malathion on Liver Markersin Studied Rats

Parameter/Group AST (SGOT) ALT (SGPT) ALP (ALK)

IU/L IU/L 1U/L
Contro 141+2.7774¢a 71.87548.1746a | 138.75+2.81414
Sham 146.5+2.48565 73.625+2.05663 | 144.125+2.07393@
Malathion 333.875+23.03292 | 418.76+3.2811@ | 497.5+1.8606@
Malathion + green tea extract at 100 mg/kg ~ 230.3743968¢c 264+8.5162% 389+2.09591
Malathion + green tea extract at 200 mg/kg  172.764350b 138.875+6.79285 | 215+3.4628b
Malathion + Green tea extract at 400 mg/kg  179.25839 b 140.875+3.59438 | 269+11.9955%
P-value <0.0001 <0.0001 <0.0001

Abbreviations: ALT, Alanine Transferase; ALP, Alkalphosphatase; AST, Aspartate Transferase, ldternation Unit Per Liter.

- Based on Duncan’s test, means in each column wildsaat one letter in common are not significanthat 5%
level

- Means are expressed as Mean = SEM

- P<0.05 was considered statistically significant

DISCUSSION

The present study showed that the injection of M#a increased serum concentrations of AST, ALT™ an
ALP.The results agree with those found by Jabbat. & 1990 and by Kalender et al. in 2010 [30Q, 31
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Malathion’s main mechanism of action is the inhdsitof cholinesterase activity [6]. However, it Haesen proved

in recent years that the main mechanism of acutecinonic toxicity of organophosphates is througkating
oxidative stress [32]. Recent studies have showh dhganophosphates, including Malathion, exert patheir
toxicity independently of their cholinesterase wtits; for example, oxidative stress is createwulh increasing
free radicals or by weakening the antioxidant sysie tissues such as the brain [33] and the li@d],[and in the
blood [35]. Studies indicate that reactive oxygegmecies [ROS] play a role in the toxicity caused by
organophosphates, especially Malathion, in humaékdnd in rats [6, 37].

Attachment of free radicals to hepatocyte membradesages these membranes and causes necrosifythere
increasing the activities of AST, ALT, and ALP. Shiauses enzymes that normally are inside celtytasols to be
released into the blood [38]. Raised serum levdlgshese enzymes indicate structural damages irulaell
membranes in the liver, leading to disrupted fuorciof these membranes, and signify the degreeygreddf liver
damages [38].

In this research, serum levels of AST, ALT, and Adignificantly decreased in groups treated with &tfsibn and
different doses of the green tea extract comparéidet group treated with Malathion.

Green tea extract has antioxidant and free-radicalenging properties [39]. Reduced levels of themtianed
enzymes following green tea extract administratioay result from the antioxidant properties of théract and
from the resultant prevention of intracellular emags from leaking out of cells due to cellular diabtion or
regeneration [40].

Results of numerous studies suggest the proteefifects of green tea against various poisons andiamnes.

Mantal et al. studied male albino rats and fourat tireen tea extract could significantly reduce Adrid AST in

rats that received the insecticide Fenitrothion].[41Then and his research team concluded that tadgiegn tea
extract could significantly reduce ALP, ALT, and A&vels in rats with liver failure induced by leflomide [42].

In a study conducted by Khorsandi et al. on imneatuale Balb/C rats, it was found that injectingstheats with
green tea extract could improve liver failure calibg taking acetaminophen due to the strong amtant effects of
the extract [43]. Similar research suggests thébittry effects of green tea extract on liver faducaused by
nitropropane [44], beta-D-galactosamine [45], aricramycin [46].

In this study, MDA, TOC and TAC levels

TAC is a biochemical parameter suitable for evahgathe overall antioxidant status of serum andybfidids
resulting from antioxidant intake and/ or produnti@and their consumption by normal or increaseél&of ROS
production. When the oxidant/antioxidant balancélied towards oxidants and oxidative stress ariseere is a
significant negative correlation between the TAGI arOC values[29].MDA, an end product of polyunsated
fatty acid oxygenation, is also a reliable and owmly used marker of the overall lipid peroxidatiemel and the
presence of oxidative stress[29].

In this study, elevation of TAC and reduction of T@&nd MAD levels in groups treated with Malathiomda
different doses of the green tea extract may béuatéd to antioxidant activity of green tea.Haidetral. showed
that Green TeaJamellia sinensisSupplementation to Diabetic Rats Improves Seradhldepatic Oxidative Stress
Markers [47].Skrzydlewskat al also demonstrated that dietary supplementatidh gieen tea catechins can
improve total antioxidant capacity [TAC] and de@eanalondialdehyde [MDA] concentration [48].

Polyphenols, especially catechins, are among the swduble constituents of green tea extract. Gtearcatechins
are strong scavengers of superoxide, hydrogen fgEroand nitric acid is obtained from various cheghimaterials
[49]. Green tea catechins have the antioxidantgn@s of urate, beta-carotene, vitamin C, vitafim protecting
cells [50]. Moreover, it has been proved that greencatechins prevent lipid peroxidation by chetnisaterials in
the liver and kidney of animals [51].

Histopathological findings of this research confdworits biochemical outcomes. In the Malathion groimcreased
activities of hepatic enzymes were accompanied Xignsive tissue damages, including the disintegmatf

sinusoids, hepatocyte necrosis, degenerative chaage blood congestion in sinusoids. These desteueffects
clearly decreased in groups treated with variosed®f green tea extract compared to the Malationp.
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Figure 1:a microscopic view of the liver in
Control Group ,with a natural
structure(Hematoxylin-eosin, 40X
magnification)

figure 4:a microscopic view of the liver in th
second Control Group ,with a natural
structure and Collagen fibers cannot be se
(Masson trichrome, 40X magnification)

Figure 7:a microscopic view of the liver in

the positive Control Group (medium green

tea). Its tissues seem relatively healthy,

without any certain pathological changes

(Hematoxylin-eosin, 40X magnification)
F 3 P

" gpertC

Figure 10:a microscopic view of the liver in
the positive Control Group (maximum greer
tea). Its tissues seem relatively healthy,
without any certain pathological changes
(Masson trichrome, 40X magnification)

- — A 1Y < - i
Figure2: a microscopic view of the liver
in Control Group ,with a natural structure
andleukocyte infiltration and congestion
cannot be seen (Masson trichrome, 40X
magnification)

e Figure 5:a microscopic view of the liver in
the positive Control Group (minimum
ergreen tea). Its tissues seem relatively
healthy, without any certain pathological
changes (Hematoxylin-eosin, 40X

magnification

Figure 8:a microscopic view of the liver in|
the positive Control Group (medium gree
tea). Its tissues seem relatively healthy,

without any certain pathological changes
(Masson trichrome, 40X magnification)

Figure 11:a microscopic view of the liver
in the malathion group: Infiltration of
inflammatory cells around the portal (1)
and the loss of cellular order toward the
center (2) (Hematoxylin-eosin, 40X
magnification)

Figure 3:a microscopic view of the liver in th
second Control Group ,with a natural structu
and Central venous congestion cannot be s¢
(Hematoxylin-eosin, 40X magnification)

Figure 6:a microscopic view of the liver in th
positive Control Group (minimum green tea)
Its tissues seem relatively healthy, without a|
certain pathological changes (Masson
trichrome, 40X magnification )

Figure 9:a microscopic view of the liver in th

positive Control Group (maximum green tea).
I Its tissues seem relatively healthy, without a|

certain pathological changes (Hematoxylin-
eosin, 40X magnification)

Figure 12:a microscopic view of the liver in
the malathion group: centrilobular vein
enlargement (1) Infiltration of inflammatory
cells and collagen fibers around the
centrilobular vein (2) Infiltration of
inflammatory cells around the portal (3) and
the loss of cellular order toward the center (4
(Masson trichrome, 40X magnification)
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=
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1

- e 8 | Figurel4:a microscopic view of the liver | Figure 15:a microscopic view of the liver in
Figure 13:a microscopic view of the liver in | in the malathion group and minimum greénthe malathion group and medium green tea:
the malathion group and minimum green ted:tea: infiltration of inflammatory cells in the |nfiltration of inflammatory cells around the
centrilobular vein enlargement (1) infiltratioh sinusoids (1) vascular congestion (2) : portal (1) decreased infiltration of
of inflammatory cells in the sinusoids (2) cell nfiltration of inflammatory cells around | inflammatory cells in the sinusoids (2) and
destruction (3) and the loss of cellular ordef the portal (3) ) (Masson trichrome, 40X | more regular cellular order toward the cente

toward the center (Hematoxylin-eosin, 40X | magpnification) (3) (Hematoxylin-eosin, 40X magnification)
magnlflcatlon _

Figure 16:a microscopic view of the liver in 4 R it P e

the malathion group and medium green tea| Figure17:a microscopic view of the liver | Figure 18:a microscopic view of the liver in
decreased infiltration of inflammatory cells | in the malathion group and maximum grepthe malathion group and maximum green teq:
around the portal (1) decreased congestior] iff@: decreased infiltration of inflammatory decreased vascular congestion (1) more
the sinusoids (2) and more regular cellular | cells (1) decreased vascular congestion (Ryegular cellular order toward the center and

order toward the center (3) (Masson and more regular cellular order toward the decreased congestion of sinusoids (2) and
trichrome, 40X magnification) center (3) (Hematoxylin-eosin, 40X decreased infiltration of inflammatory cells ir|
magnification) the liver parenchyma (3) (Masson trichrome

40X magnification)

Malathion, in the body, is changed to its toxic atetite Malaxon by the hepatic cytochrome p450esysthrough
oxidative desulfurization [52]. The maximum cytostre p450 concentration was observed in hepatis gelthe
centrilobular region[53]. Results of studies havewn that green tea inhibits cytochrome p450 exgioes
Therefore, green tea prevents liver tissue frontrdeson and formation of toxic metabolite of Mdilain through
inhibiting p450 cytochrome.

CONCLUSION

Based on the results of this study, green tea @xtvas able to protect rat liver against toxicigsulting from

Malathion intake probably because of the extraatigoxidant properties and due to the polypherfws it contains.
Of course, protective effects of green tea extageinst Malathion were dose-dependent and, irrélsisarch, it was
found that the 200 mg/kg dose was more effectivenjpproving hepatic failure caused by Malathion.
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