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ABSTRACT

The present study was designed to determine theulatidg effect of green tea and vitamin C against
adverse effects of malathion. Animals were dividetb four groups 5 rats /group). Group one was
used as a control. Group two given malathion (5@kigglay; 1/50 of the LD50 for four weeks). Group
three and Group four were given malathion (50 milky; 1/50 of the LD50 for four weeks) plus
vitamin C (200 mg/kg/day) and plus green tea (36kuftglay) respectively. At the end of the fourth
week, the malathion-treated group had significaidlyer Red Blood Cell count (RBCs), Hemoglobin
concentration (Hb), Packed Cell Volume (PCV%) ardcbcytes (WBCs) than the control group.
Compared to the control group, the malathion-tréajeoup had significantly higher serum Alkaline
Phosphatase (ALP), Alanine aminotransferase (ALA3partate aminotransferase (AST), Lactate
Dehydrogenase (LDH), urea, creatinine and uric deickls than the control group. The malathion
treated rats also had significantly lower serumaltgirotein, albumin and globulin levels than the
control group, but the malathion plus vitamin C amdlathion plus green tea groups did not differ
from the control group in terms of these parametbtsreover, concomitant vitamin C and green tea
treatment significantly normalized, at least pdlyiaall of the other hematological and biochemical
parameters that were altered by malathion. Livesué homogenate in malathion treated group had
lower Glutathione (GSH), Glutathione Peroxidase &SX) and Superoxide Dismutase (SOD) levels
accompanied with higher level of MalondialdehydelXA) than the control group. Histopathological
studies revealed that the malathion-treated, mimatplus vitamin C and malathion plus green tea
treated groups exhibited histopathological changesliver and kidney tissues, although some
pathological features were only observed in theathabn-treated group. Thus, vitamin C and green tea
can reduce malathion hepatotoxicity and nephrpitxic
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1. INTRODUCTION and environment (water, air, soil and food) andsesu
severe acute and chronic poisoning (Abdollehial.,
Organophosphorus insecticides form the largest and2004). In fact, the toxicity of Organophosphorus
the most diverse group of insecticides. The wide insecticides results in negative effects on mamgams and
application of Organophosphorus insecticides inlipub systems such as the liver, kidney, nervous systemune
health and agricultural programs was accompanied bysystem and reproductive system (Kossmeinal., 1997,
potentially hazardous impact on humans, animakmtpl  Nagymajtenyiet al., 1998; Gomest al., 1999; Aly and
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El-Gendy, 2000; Mansour and Mossa, 2011). Severalinflammation, antimutagenic, antioxidative,
mechanisms of the organophosphorous toxicity haenb anticarcinogenic, antitumor, antidiabetic effecthe
proposed, including through inhibition of lowering of plasma cholesterol and triglyceride elsv

acetylcholinesterase, leading to accumulation ofand reduction of blood pressure and platelet agdgjicey
acetylcholine and subsequent activation of chdajicer in several systems (Wargg al., 1989; Hoet al., 1992;
muscarinic and nicotinic receptors (Ecobichon, 1996 Chisakaet al., 1988; Al-Attar and Abu Zeid, 2013).
immunotoxicity (Galloway and Handy, 2003). Furtherm Therefore, the present study was designed to
Organophosphorus insecticides exert their biologiffacts investigate the protective role of green tea amahvin C
through electrophilic attack on the cellular cdostits of  on hepatotoxicity and nephrotoxicity of malathiom i
hepatic and brain tissues (Samanta and Chainy,) 1685 male albino rats.

simultaneous generation of reactive oxygen species

(Sharmeet al., 2005). Reactive Oxygen Species have been 2. MATERIALSAND METHODS

implicated in hepato and neurotoxicity induced byesal

organophosphorus (Bagclet al., 1995; Mansour and 2.1. Animals

Mossa, 2010; 2011) and is associated with lipid
peroxidation and phospholipids degradation (Mansmar
Mossa, 2009). Oxidative stress occurs when the
generation of reactive oxygen Species in the badgexrls

the ability of the body to neutralize and elimindtem.
The susceptibility of liver tissues to this strehse to
exposure to pesticides is a function of overallabeé
between the degree of oxidative stress and the2.2. Chemicals

tioxidant ity (Khast al., 2005). Kid i . ) . .
antioxidant capacity (Khast ). Kidney is one Malathion obtained from British Pesticide Control

of the targets organs of experimental animals ktizd
g g P y association, Egypt. Green tea obtained from Tecad M

organophosphorous compounds (Mansour and Mossa
20910; SpivapFriyaet ;I., 2006p)_ ! ( ! Company. Vitamin C (Ascorbic acid) obtained from-EL

Malathion is an organophosphorous pesticide isNas’ Ppharmaceutical chemical company, Abuzobal,
applied to numerous crops, including wheat and.corn  E9YPL puré which dissolved in probelin glycol whic
is also used for home and garden applications, uitnsq obtained from EL-Nasr pharmaceutical chemical
control, fly eradication and as a topical treatnfenthead ~ COMPany, Abuzobal, Egypt.
lice (Gervaiset al., 2009). Malathion is also an ingredient 2 3 Experimental Design
in shampoos regulated by the United States Food and

Twenty male albino rats (weighing approximately 185
200 g) were housed at the animal house in thetfaoil
veterinary medicine, Benha University at 21-22°Cain
12/12 h light/dark cycle, fed standard rat chow givetn
free access to water. Rats accommodated to theatabp
conditions for 2 weeks before starting the expenitme

Drug Administration (FDA) to control head lice. The  Rats were divided into four groups of 5 rats/each:
exposure to Malathion became an ongoing basiseae th _ ) )
are residual amounts of organophosphorous pesticideGroup I:  Animals were given corn oil at a dose & 0
have been detected in soil, vegetables, grainso#met mL per animal via gavage once a day for
food products (Larc, 1983). Therefore, there iswing four weeks and served as a control group
need to exogenous sources of antioxidant. Group IIl:  Animal were given Malathion at a dose50f
Antioxidants as vitamins have a various biological mg/kg BW/day in 0.2 mL corn oil via gavages
activities (Vermaet al., 2009). Oxidative stress seems to for four weeks. This dose equal to 1/50 of the
be attenuated by non-enzymatic nutritional antiamig LD50 according to El-Gharie#t al. (2008)
such as vitamin E and C (Ahmetlal., 2000). Recently, ~ Group lll:  Animal were given Malathion at a dofe50
there has been worldwide interest in the role of mg/kg BW/day in 0.2 mL corn oil per animal
medicinal plants in complementary medicine. via gavages for four weeks plus vitamin C by
Tea contains polyphenols, especially green teaghwhi dose (200 mg/kgBW/day) in 0.2 mL propalin
include flavanols, flavadiols, flavonoids and phkémo glycol via gavages for four weeks
acids that may account for up to 30% of the dryghei  Groups IV: Animal were given Malathion at a dose of
Certain catechins are the most biologically activeup 50 mg/kg BW/day in corn oil per animal via
of the polyphenols in tea components (Etral., 1996). gavages for four weeks with green tea by
Much evidence indicates that tea polyphenols have dose (36 mg/kg BW/day). In 0.2 mL
various biological activities including antifungadnti- distilled water via gavages for four weeks
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Doses of antioxidant compounds (vitamin C and (1963). Glutathione peroxidase activity in livesstie
green tea) were chosen to be within the range devel homogenates was determined according to the method
reported in pamphlet to Laurence and Bacharach4(196 Paglia and Valentine (1967) and superoxide disnautas

At the end of the 4th week of treatment, Blood dasp  activity in liver tissue homogenates was determined
were obtained from the retro-orbital venous plexis  according to the method of Nishikingt al. (1972) L-
rats/group) and divided into two portions. Thetfiche  malondialdenyde was determined colorimetrically
was collected into a clean dry tube containing ED&A  following the method described by Ohkaeial. (1979).
anticoagulant for hematological evaluation. Theoséc )
portion was collected into plain centrifuge tubes¢éparate ~ 2.7. Histopathology
serum for biochemical evaluation. Five rats in egaup Small tissue specimens from live.r and kidneyeats

were sacrificed and dissected for tissue sampKidney — . P
specimens were fixed in 10% neutral buffered foimialr n different groups were collectgd and 'mmed'a‘“’.‘?d
in 10% neutral buffered formalin. After proper fixa,

histopathological examination. Liver specimens were . . .
dividgd into gtwo portions, the first was I[r)apidly sted e specimens were dehydrated in ethyl alcohadretein
' xylol, embedded and casted in paraffin. Thin paraff

with saline and weighted to avoid drying and preeds . ) X X
for determination of reduced glutathione, glutatieio Sections were prepared and stained with hematoayich

peroxidase, superoxide dismutase and malondialéehyd €0Sin stain according to Drury and Wallington (1986
The s_econd portion was fixed in 10% neutral buffere 2.8. Statistical Analysis
formalin for histopathological examination.

Data was statistically analyzed by ANOVA with post-
hock Duncan multiple comparison test using stadbti
Blood samples with anti-coagulant EDTA were software program (SPSS for Windows version 20, USA)

analyzed for hematological parameters [Red Blooll Ce Differences were considered significant at p<0.05.
(RBC) counts, hematocrit, White Blood Cell (WBC)

2.4. Evaluation of Hematological Parameters

counts, Mean Corpuscular Hemoglobin (MCH), Mean 3-RESULTS
Corpuscular Volume (MCV), Mean Corpuscular
Hemoglobln Concentration (MCHC) and differential Concerning to the changes in erythrogrm, there was

leucocytic count] according to Feldma al. (2000).  gignificant decrease (p< 0.05) in RBCs count, Hb
Hemoglobin concentration was estimated according toconcentration, PCV%, MCH and MCHC accompanied with
Van Kampen and Zijlsta (1961). significant increase (p<0.05) in MCV in malathiorogp
2.5. Biochemical Evaluation when compared with control group. Meanwhile, theees
significant increase in RBCs count, Hb concentrgtio
PCV%, MCH and MCHC associated with significant

sterile tubes and centrifuged at 3500 rpm for 26 toi decrease (p <0.05) in MCV in malathion plus vitaiiand
separate the serum. Alanine aminotransferase (&igf) (e malathion plus green tea treated groups whepaed
Aspartate aminotransferase (AST) were determinedWith malathion group as shown'rable 1.

according to Reitman and Frankel (1957) and R_egardmg to the changes_ in leukogram, our r_esults
Alkalinphosphatase was determined according to Keeh ~ confirmed that there was significant (p<0.05) daseein
and Mossa (1976) Creatinine was determined aceptdin  WBCs and lymphocyte count in malathion group when
Henry (1974). Urea was determined according toRaihd ~ compared to control group. Meanwhile, there was
Crouch (1977) and Uric acid was determined by significant increase in WBCs and lymphocyte count i
colorimetric method according to (Morris and Madeo malathion plus vitamin. C and the malathion plusegr
1992). Total protein was determined by colorimetric tea treated groups when compared with malathionmro
method according to Weichselbaum (1946). Albumiis wa as shown ifTable 2.

At the end of the 4th week, blood samples of the ra
were taken from retro-orbital venous plexus, plared

determined by colorimetric method according to Desm Biochemical parameters showed significant (p<0.05)
(1971): Total globull_ns were calculated as follow: increase in ALT, AST, ALP, LDH, creatinine, BUN and
Globulins = Total protein- Albumin. uric acid while total protein, Albumin and globulevels

2 6. Redox State Evaluation showed significant decrease in malathion group when
e compared with control group. In malathion plus wita.
GSH concentration was determined in liver tissue C and the malathion plus green tea treated grouqEnw
homogenate by method described by Beuteral. compared with malathion group, there was significan
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decrease (p<0.05) in ALT, AST, ALP, LDH, creatinine compared to control group. Meanwhile, there was
BUN and uric acid accompanied with significant significant increase in GSH, GSH PX and SOD
increase in total protein, Albumin and globulindéyras  associated with significant decrease in MDA in
shown inTable 3 and 4. malathion plus vitamin C and the malathion plusegre
Concerning to the changes in MDA level, GSH, tea treated groups when compared with malathioomro
GSH PX and SOD there was significant increase inas shown ifmable5.
MDA level accompanied with significant decrease in Histopathological changes in liver and kidnEig.
GSH, GSH PX and SOD in malathion group when 1A toH.

Table 1. Erythrogram (Mean * SE) in control, malathion aoghbined groups after four weeks

Parameters and

groups RBCS (x10uL) Hb (gm/dI) PCV (%) MCV (fl) MCH (pg) MCHC (%)
Control 6.96+0.23 14.02+0.37 41.68+0.44 60.11+2.1% 20.43+0.50 34.08+1.01
Malathion 5.18+0.22 7.37+0.08 36.45+1.18 70.92+4.27 14.33+0.69 20.30+0.683
MAL+VIT C 6.04+0.28 13.20+0.37 40.04+1.12 67.03+4.41° 22.09+1.48 32.96+0.16°
MAL+GT 6.06+0.06 13.50+0.36° 42.27+0.34 69.76+0.24° 22.27+0.368 31.92+0.62

Means in the same column with different supersdeipers are significantly different at p<0.05

Table 2. Leukogram (Mean * SE) in control, malathion anthbined groups after four weeks.

Parameters TLC Neutrophils Lymphocytes Monocytes sirephils
and groups (x10uL) (x1CuL) (x1CuL) (x1C0%uL) (x10%uL)
Control 9.33+0.2% 2.09+0.12 6.68+0.17 0.46+0.0% -
Malathion 5.84+0.51 2.40+0.22 2.93+0.38 0.50+0.08 -

MAL+VIT C 8.09+0.2¢° 2.13+0.18 5.37+0.13 0.60+0.08 -

MAL+GT 7.98+0.47 1.96+0.07 5.43+0.28 0.5620.08 -

Means in the same column with different supersdeippers are significantly different at p<0.05

Table 3. Serum hiochemical parameters (Mean+ SE) in cgntnalathion and combined groups after four weeks

Parameters Creatinine
and groups ALT (U/l) AST (U/l) ALP(U/l) LDH(U/) (rg/dl) BUN(mg/dl)  Uric acid
Control 55.33+3.8% 136.66+2.98 136.33+3.7%  493.33+9.58 0.85+0.08 21.66+2.18 4.47+0.34

Malathion 122.00+21.75 252.20+26.6%5 263.20+28.42 1227.20+150.57 1.95+0.06 56.80+6.6% 6.59+0.19
MAL+VITC 45.2045.12 163.00+16.55 166.00+4.99  680.20+38.78°  0.70+0.16 25.98+4.2%  4.40+0.30
MAL+GT 50.40+7.43 154.00+7.18  159.20+4.88  806.80+64.58 1.00£0.08 20.20+1.0% 3.92+0.08

Means in the same column with different supersdeiers are significantly different at p<0.05

Table 4. Serum total protein, albumin and globulin (Mear®) $ control, malathion and combined groups dfter weeks

Parameters and Total protein Albumin Globulin

groups (g/dl) (g/dl) (g/dl) A/G Ratio
Control 8.34+0.38 3.48+0.13 4.85+0.28 0.71+0.01
Malathion 5.57+0.21 2.65+0.12 2.92+0.19 0.92+0.07
MAL+VIT C 8.58+0.27 3.54+0.28 5.03+0.44 0.74+0.11
MAL+GT 8.00+0.42 3.3610.19 4.63+0.43 0.75+0.08

Means in the same column with different supersdeippers are significantly different at p<0.05

Table 5. Malondialdehyde (MDA), reduced Glutathione (GSe#dls, Glutathione Peroxidase (GSH-PX) and SupdeoRismutase
(SOD) activities (Meanz SE) in liver homogenatecohtrol, malathion and combined groups after foaeks

Parameters

and groups MDA (nmol/g) GSH (mmol/g) GSH-PX (U/moiein) SOD (U/mg protein)
Control 59.36+0.36 75.9+1.53 359.43+4.68 560.18+5.38
Malathion 176.90+7.70 38.93+3.99 102.35+7.16 311.57+10.03
MAL+VIT C 101.99+6.7¢ 60.41+3.08 213.27+22.4B 408.60+30.89
MAL+GT 118.21+4.8% 66.52+5.82°P 216.72+22.38 430.40+20.67

Means in the same column with different supersdeiers are significantly different at p<0.0
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Fig. 1. A- The liver of the malathion administrated rabwsled degenerative changes in the cytoplasm of beyass; B- The liver of
rats administrated with malathion plus green teangl diffuse kuffer cells proliferation between htgrytes; C- The liver
of the rats administrated with malathion plus vitar®@ showed dilatation in central vein associatethiéw inflammatory
cells infiltration in the portal area; D- The livef rats administrated with malathion showed inftaatory cells infiltration
around the portal area; E- The kidney of rats aistrated with malathion showed oedema with inflatory cells
infiltration in the perivascular tissue at the esrtF- The kidney of rats administrated with malathplus green tea showed
congestion in the tuft of the glomeruli and swejliin the lining epithelium of the tubules; G- Tharey of rats
administrated with malathion plus vitamin ¢ showfedal degenerative changes in the tubules at thBcamedullary
junction; H- The kidney of rats administrated wittalathion plus green tea showed focal degenerakimages in the tubules
at the corticomedullary junction
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4. DISCUSSION

component including lipids, carbohydrates and DNA
(Altuntus et al., 2002) and may be due to pesticides

Pesticides remain in the environment for varying caused enteritis which caused thickening and short

length of time. These residues represent a chitazard

intestinal villi with neumerous leukocytes infiltien and

to man and animals consuming treated parts orfibrous tissue in lamina propria and submucosa fvhic
contaminated drinking water. Attempts have beenemad caused gastrointestinal male absorption of nusient

to select protective agents and drugs which redwest
toxicity to the exposed individuals.

(Schalam, 2000), the decreased erythrocyte coads o
fall in haemoglobin concentration (Manehal., 2004).

In recent years there is wide spread concern oveMhile in groups treated by malathion plus vitammer

exposure to low levels of organophosphrous in tie¢ d

malathion plus green tea there were a significacrease

over a long period of time. There are reports whichin RBCs, Hb concentration, PCV% and WBCs in

suggested that organophosphorous insecticides’ fesani
their toxic by enhanced production of Reactive Gyg

compared with malathion group may be attributedht®
non-enzymatic nutritional antioxidants of vitamin c

Species (ROS) which is a major cellular source of (Ahmed et al., 2000) and green tea catechins have

oxidative stress (Abdollalet al., 2004) and (Cemett al.,
2010). Oxidative stress seems to be attenuatedohy n
enzymatic nutritional antioxidants such as vitaf&iand
C (Ahmedet al., 2000).

beneficial effects on health, such as their obskrve
antioxidant activity (Yoshinet al., 1994). The significant
reduction in WBCs and the lymphocyts production was
also observed in malathion groups than control mag

Our results concerning to the clinical signs on the be due to the toxic effect of organophosphrousigess

treated groups that showed apparently normal sigospt
in malathion group which showed some cases oflwarr
may be due to pesticides caused enteritis, there seame

which caused immunosuppressive effect of pesticades
causing splenic lymphoid depletion (Ahlam, 2009).
Liver play an important role in the detoxification

cases showed lameness in the second week may tte dueProcess and along with kidneys face the threat of
organophosphorous  pesticides are known to inducdM@ximum exposure to xenobiotics and their metabolic

toxicity in mammals by inhibiting acetyl cholinesise
which leads to accumulation of acetylcholine and th
subsequent activation of cholinergic, muscariniadd an
nicotinic receptors (Hazariket al., 2003) or may be due
to weakness as a result of diarrhea and there nere
mortalities may be due to low doses. The similzults
were obtained by Veerramachanehial., (2006). These
results may be due to improper assimilation or bwism

of feed due to enteritis which shown as diarrhed an
hepatic lesion (hepatotoxic effects of pesticides).

The objective of this study was to evaluate
biochemical, haematological and pathological effect
liver and kidneys of malathion induced toxicity rimale
albino rats, also study the protective effect dawiin c
and green tea on liver and kidney toxicity induded
malathion. Blood is a sensitive index of the phiiaal
changes of an animal to any environmental pollstant
and it is well known that toxic stress of any natwould

by-products. The susceptibility of liver tissues ttos
stress due to exposure to pesticides is a funabibn
overall balance between the degree of oxidativesstr
and the antioxidant capacity (Khanal., 2005). So serum
enzymes including ALT, AST, ALP and LDH are mainly
used in the evaluation of hepatic damage. Resftiltseo
present study revealed that malathion treatmergetha
significant increase in the activities of ALT, ASALP
and LDH in serum of male albino rats in compariggtt
control group, that agree with (Kalendetr al., 2010)
whose mentioned that organophosphorus insecticides
elevate the enzymatic activity of ALT, AST and LDH.
These enzymes were present in hepatocyte andkelr
increased in circulation may be due to hepatocytes
dysfunction with alteration in the permeability byer
membrane takes place (Khetral., 2005). The increase in
serum LDH activity may be due to the hepatocelluar
necrosis leading to leakage of the enzyme intabtbed
stream (Wang and Zhai, 1988).which confirmed by our

show conspicuous and significant changes in thehistopathological findings which showed degeneeativ
haematological parameters. The result of this studychanges in the cytoplasm of hepatocytes. Also, ietya.

showed that malathion treated group showed sigmific

(1999) reported that one of the most indicatorslifar

decrease in RBCs, Hb concentration, PCV% and WBCsdamage and function is increase in the Activitids o
compared to control one may be attributed to theSerum Transaminase (AST and ALT) in the serum. This
profound cytotoxic effects of organophosphorous increasing may be indicative of initial cell injury
pesticides. Organophosphorous has the oxons bdnds @ccurring in advance of gross hepatic pathology.

them are highly toxic compounds and these reactive While in groups treated by malathion plus vitamine
oxygen species can damage every major cellularor malathion plus green tea there were a significan

182
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decrease in these enzymes in comparison with niafath increased breakdown of tissue or impaired excretion
group, the improvement of liver functions may be do (Yousefet al., 2006; EI-Demerdash, 2004). In this study

inhibition of lipid peroxidation that cause damagfecell uric acid increase may be related to either in&raas
wall, cell lyses’ and necrosis, the most importaee- protein degradation, which is involved in uric acid
radical scavenger in extracellular fluids and pcote formation, or the toxic effect of malathion on tiidneys
biomembranes from peroxidative damage (Swdahl., (Eraslan et al., 2007), which indicated by present

2005). Also green tea flavonoids might protect dive histopathological picture as showed swelling and
toxicity through the inhibition of oxidative damage it vacuolization in the lining endothelium of the gleralar
returns liver enzymes to normal. (Khalgidil., 2009). tuft associated with degeneration in the liningtegium
Regarding to total serum protein is the majority of of the tubules. Wherever in groups treated by rhadat
serum proteins which are synthesized in the liwer, plus vitamine ¢ or malathion plus green tea theeeeva
used as an indicator of liver impairment (Yang &tén, significant decrease of them when compared with
2003) in the present work the rats administered malathion group, these observations agree withettuds
malathion orally showed significant reduction irntalo  Ayo et al. (2006) and Ambalét al. (2010), who reported
protein, albumin and globulin level values but sedwmo  that vitamin c is an effective antioxidant in vario
significant change in albumin/globulin ratio. These biological systems. The reduction may be due to the
results may be due to disturbance in protein swighia protective effects of vitamin c have been reported
the liver due to hepatocytes dysfunction (Pahwa andpreviously by other investigators (Alt al., 2010) and
Chtterje, 1990) whom mentioned that reduction ofise  green tea decreased renal degeneration and caused
albumin with impaired synthetic function of the div disappearance of cortical necrosis in kidney tisstifis
Also organonphosphorous insecticide cause disdrder protection may be attributed to phosphorylation and
protein and lipid metabolism (Gomes al., 1999), as  activation of endothelial nitric oxide syntheses in
seen in our histopathological changes including endothelial cells through modulation of proteindsa C.
hepatocytes degeneration. Wherever in groups ttdate A signaling pathways by green tea resulting in
malathion plus vitamine ¢ or malathion plus greea t endothelial dependant vasorelaxtion (Loresz al.,
there were a significant increase of them may betdu  2004). So in our present study demonstrate that, th
vitamin ¢ protects the lipids and lipoproteins in activity of the MDA in malathion exposed group
hepatocellular membranes against oxidative damagéncreased 2 fold compared with that of the contnog,
caused by toxic free radicals and thus preventthese finding is in accordance with Gultekiral. (2001)
hepatocellular damage (Paraal., 1992). Also green  who reported that MDA values increased with inciegs
tea flavonoids might protect against toxicity irveli organophosphorous compounds concentration and
through the inhibition of oxidative damage of incubation period (Ranjbast al., 2005), may be due to
hepatocytes (Robak and Gryglewski, 1988). Lipid peroxidation was seen in erythrocytes anérliof
Many pesticides can cause some toxic and adverseats when exposed to malathion orally for 4 weeldoae
effects on the kidney tissues (Elhalwagyal., 2008). of 5,25 and 75 mg/Kg, respectively (Abdolladti al.,
Kidney is one of the target organ of experimental 2004) While in groups treated by malathion plus
animals attacked by organophosphorous compoundsyitamine ¢ or malathion plus green tea there were a
So urea, uric acid and creatinine plasma levels aresignificant decrease in MDA values in comparisothwi
kidney function parameters as altered by pesticidesmalathion group may be due to The protective effdct
(Mansour and Mossa, 2010; Y#eal., 2008; Youseét al., vitamin ¢ over malathion toxicity is likely to be
2006). In this study, malathion exposure group has mediated via the inhibition of free radical genamat
significant increased in the serum urea, uric e and enhancement of free radical scavenging activity
creatinine levels compared to control one this Itesu (Sunaet al., 2010) and Green tea prevents the loss of
agree with (Ahlam, 2009) by dosing rats with [ipophilic antioxidant a-tocopherol by repairing
organophosphrous pesticide (profenofos) 1/20 LDS50.tocopheryl radicals and protection of the hydroighil
This elevation may be due to kidneys damage caliged antioxidant ascorbate (Skryzdlewska al., 2002).
malathion as kidney is the target organ of OP pielts  Therefore, it may decrease the concentration dl lip
(Sivapiriyaet al., 2006) and urea is the end product of free radicals and terminate initiation and propagaof
protein catabolism so Increased blood urea is de®  |ipid peroxidation (Gucet al., 1999).
with an increased protein catabolism in mammaliaayb Antioxidant enzymes, mainly SOD, GSH and GPx
and/or referred to kidney dysfunction and causednfr are the first line of defense against free radiadliced
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oxidative stress. SOD is responsible for catalytic hepatocytes and the kidney showed edema with
dismutation of highly reactive and potentially toxi inflammatory cells infiltration in the perivascular
superoxide radicals to hydrogen peroxide (McCord an tissue at the cortex. Also showed swelling and
Fridovich, 1969). GPx, responsible for enzymatic vacuolization in the lining endothelium of the
defense against hydrogen peroxide, is strictlydahkvith glomerular tuft associated with degeneration in the
the concentration of GSH because it catalyses thdining epithelium of the tubules which in line with
reaction between glutathione and hydrogen peroxideseveral studies provide information on hepatic affe
resulting in the formation of glutathione disulp@id in animals following oral exposure to malathion, as
(Paglia and Valentine, 1967). In the present study,liver congestion and hemorrhage (Piramanayagama.,
malathion caused a significant decrease in aa#vitf 1996), vacuolation of the hepatocytes, necrosistapo
SOD, GSH and GPx in rat liver confirming the inged  mononuclear cell infiltration, diffuse  hydropic
production of free radicals caused by administratd degeneration (Piramanayagam and Manohar 2002) and
malathion. These findings are in accordance witls¢h  (Khogali et al., 2005) found that many changes such as
of Gultekin et al. (2001) who reported that SOD blood congestion in between the tubules and cellula
activities decreased with increasing malathion degeneration, necrosis of the renal tissues. Irkitheey
concentration and incubation period. Also Rexgal. of mice treated with 60 mg/kg dimethoate pesticide.
(2008) reported that sub chronic treatment with (Hala et al., 2011) may be due to the toxicity of
malathion, gradually decreased the activities 0DS® organophosphorus insecticides results in negaffeets

rat liver. Saadiet al. (2008) found that the mean on many organs and systems such as the liver, kidne
activity of GPx decreased progressively in chickera  nervous system, immune system and reproductive
receiving malathion (10 mg/kg b.w.) as compared to system (Mansour and Mossa, 2011). In other wisago
control. Supporting the present findings, malathédso treated by malathion plus vitamine c or malathidusp
provoked alteration in antioxidant enzymes such asgreen tea showed an improvement may due to
SOD, GPx following sub chronic exposure in animals inhibition of lipid peroxidation that cause damagke
(Akhgari et al., 2003; Abdollahiet al., 2004) may be cell wall, cell lyses and necrosis (Morcos, 199K3.
due to hepato and neurotoxicity induced by severalshowed few inflammatory cells infiltration in the
organophosphorus induced Reactive Oxygen Specieportal area and dilatation in central vein assedat
(Mansour and Mossa, 2010; 2011) and associated wittwith few inflammatory cells infiltration in the pta
lipid peroxidation and phospholipids degradation area and diffuse kuffer cells proliferation between
(Mansour and Mossa, 2009), it has been previouslyhepatocytes in our histopathological findings. The
reported that during liver damage there was ankidney of rats administrated with malathion plusen
observed decrease in antioxidant defenses in thee li tea showed focal degenerative changes in the tabule
(Sevenet al., 2004; Heikalet al. (2012). In other hand at the corticomedullary junction and congestionhia

in groups treated by malathion plus vitamine c or tuft of the glomeruli and swelling in the lining
malathion plus green tea there were a significantepithelium of the tubules but the protection is

decrease in activities of SOD, GSH and GPx inivatr| incomplete by vitamin ¢ and green tea.
if compared with malathion treated group may be due
to vitamin c is proposed to reduce oxidative stfess 5. CONCLUSION

H202 potentially by reducing the free radical spsci

generated from H202 and reduces oxidative DNA  The addition of vitamin C and green tea can reduce
damage (Noroozet al., 1998), more over green tea malathion hepatotoxicity and nephrptoxicity. It cals
extract enhances the expression of intracellularnormalize the alteration in liver and kidney funotiestes.
endogenous antioxidants such as SOD and GPX by

maintaining their activities higher compared to the 6. ACKNOWLEDGEMENT
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