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Abstract: 
The present study was designed to determine the modulating effect of 
Green tea at different doses against adverse effects of malathion. Rats 
were divided into seven groups (5 rats /group). Group one was used as a 
control group control(2,3) and given malathion (50 mg/kg/day and 
200mg/kg/day, respectively, for four weeks), and group four was given 
malathion (50 mg/kg/day and Green tea 200mg four weeks), Group five 
were given malathion (50 mg/kg/day and Green tea 400mg four weeks), 
Group six were given malathion (200 mg/kg/day and Green tea 200mg 
four weeks), and Group seven were given malathion (200 mg/kg/day and 
Green tea 400mg four weeks respectively. The experiment continued for 
four weeks, then rats fasted, and blood samples were collected for 
biochemical analysis. The results showed that the malathion-treated 
group had significantly higher serum Alkaline Phosphatase (ALP), Alanine 
aminotransferase (ALT), Aspartate aminotransferase (AST), Alkaline 
phosphatase  (ALP), urea, creatinine, uric acid, low-density lipoprotein 
(LDL), Very low-density lipoprotein (VLDL), Triglycerides (TG) and 
Cholesterol (CHOL) levels than the control group and the malathion-
treated group had significantly lower Body Weight Gain (BWG), feed 
intake(FI) and feed efficiency ratio (FER), High-density lipoprotein (HDL) 
levels than the control group. In conclusion, green tea can ameliorate the 
liver and kidney deterioration caused by malathion among experimental 
rats. 
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Introduction 
Extensively using of organophosphorus pesticides in different fields such as agriculture, 
medicine and industry can cause many disturbances in human and wildlife. These 
organophosphorus (OP) compounds are immediately degraded in the environment. Their 
concept was introduced following the ban on organochlorines which can bioaccumulate and 
biomagnifies, which results in ecotoxicological effects [1].  
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Particularly, malathion [O,O-dimethyl S-(1,2-dicarcethoxyethyl) phosphorodithioate] is an 
OP pesticide habitually used to eradicate ectoparasites, household insects, to conserve 
stored grain and to eliminate disease-inducing arthropods [2]. On the negative side, it is one 
of OPs agents that exerts diverse toxic effects throught the inactivation of serine esterases, 
mostly acetylcholinesterase (AChE) and butyrylcholinesterase which leads to an 
overstimulation of the cholinergic pathways [3].  
The OPs can achieve all the tissues leading eventually to several pathological difficulties, this 
is due to their lipophilic naturem and their simple and rapid intestinal assimilation, including 
a insufficiency of the immune system pancreatitis, liver disease hematological pathosis 
disorder, kidney injurydecrease fertility and reproduction capability [4].  
Many studies have reported toxic effects of this Ops in both humans and animals. Being the 
main actors of xenobiotic biotransformation, regulation of hepatic gene expression may play 
a central role in the adaptive response to altered metabolism by changing the capacity of 
enzymes in relevant metabolic pathways [5].  
Liver is the principal metabolizing site for mediating biotransformation of thin 
organophosphates and with kidney contributing to the elimination of toxic products. These 
tissues are considered among the main targets of malathion toxicity which is mediated 
through oxidative stress generated by reactive oxygen species (ROS) [2]. 
ROS such as superoxide anion, peroxyl radicals, hydroperoxyl radical, hydrogen peroxide are 
produced from the molecular oxygen as a consequence of normal cellular metabolism. At 
low or moderate concentrations, ROS are considered as part of normal oxidative 
metabolism, but at elevated concentrations, they cause tissue injuries, including lipids, 
proteins oxidation, DNA damage, and enzyme inactivation. They are also implicated in many 
pathological conditions such as cancer, diabetes, cardiovascular, pulmonary and 
autoimmune diseases, neurological disorders and aging, among others [6]. 
Tea is the most consumed drink in the world after water. Green tea is a ‘non-fermented’ tea, 
and contains more catechins, than black tea or oolong tea. Catechins are in vitro and in vivo 
strong antioxidants. In addition, its content of certain minerals and vitamins increases the 
antioxidant potential of this type of tea. Since ancient times, green tea has been considered 
by the traditional Chinese medicine as a healthful beverage [7]. 
Recent human studies suggest that green tea may contribute to a reduction in the risk of 
cardiovascular disease and some forms of cancer, as well as to the promotion of oral health 
and other physiological functions such as anti-hypertensive effect, body weight control, 
antibacterial and antivirasic activity, solar ultraviolet protection, bone mineral density 
increase, anti-fibrotic properties, and neuroprotective power [2]. 
 

Material and Methods 
Materials 
1.1 Green tea from agriculture research center. Giza, Egypt. 
1.2 Malathion from agriculture society, Damietta.  
2- Animals: 
A total of 35 Sprague-Dawley rats (aged 12 weeks; weighing 200 – 220 g) were collected from 
the Animal House Colony of The agriculture research, Giza, Egypt. 
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3- Method 
3.1 Acclimatization of experimental rats 
The rats were housed in plastic cages at a controlled temperature of 22  ± 3°C with a 12 h 
light/dark cycle for 2 weeks in the Faculty of Home Economics, Helwan University, Egypt. 
Animals were fed with standard chow diet, composed of crude protein 20.0%, crude fat 4.0%, 
crude fiber 3.5%, ash 6.0%, salt 0.5%, calcium 1.0%, phosphorus 0.6%, vitamin A 20.0 IU/g, 
vitamin D 2.2 IU/g, vitamin E 70.0 IU/kg, energy 2,850 ME kcal/kg, and trace minerals such 
as cobalt, copper, iodine, iron, manganese, selenium, zinc AIN-93M. 
Ethical approval: The research related to animal use has been complied with all the relevant 
national regulations and institutional policies for the care and use of animals. 
3.2 Experimental Design 
1- Added of Malathion 50 mg to 1,000 ml of corn oil.  
2- Added of malathion 200 mg  to 1,000 ml of corn oil 
3- The rhizomes of green tea were dried at room temperature and were crushed to powder. 

400mg of the powder were macerated in 1000 ml of distilled water for 12 h at room 
temperature and were then filtered through a 5 μcm strainer to obtain the final aqueous 
extract. 

4- The rhizomes of green tea were dried at room temperature and were crushed to powder. 
800mg of the powder were macerated in 1000 ml of distilled water for 12 h at room 
temperature and were then filtered through a 5 μcm strainer to obtain the final aqueous 
extract. 

Group one: “control negative" was normal rats (not infected) and was fed based diet only. 
Group two: "control positive1" was fed standard diet with Malathion 50 mg to 1,000 ml of 
corn oil via oral. 
Group three: "control positive2" was fed standard diet with Malathion 200 mg to 1,000 ml 
of corn oil via oral. 
Group four: was fed based diet with Malathion 50 mg to 1,000 ml of corn oil and green tea 
200mg of the powder were macerated in 1000 ml via oral. 
Group five: was fed standard diet with Malathion 50 mg to 1,000 ml of corn oil and green 
tea 400mg of the powder were macerated in 1000 ml via oral. 
Group six: was fed standard diet with Malathion 200 mg to 1,000 ml of corn oil and green 
tea 200mg of the powder were macerated in 1000 ml via oral. 
Group seven: was fed standard diet with Malathion 200 mg to 1,000 ml of corn oil and green 
tea 400mg of the powder were macerated in 1000 ml via oral. 
All groups received experimental diet for 4 consecutive weeks. The animals were weighed 
twice weekly. Feed consumption and body weight gain were calculated at the end 
experiment. 
By the end of the experiment, all rats were sacrificed under diethyl ether anaesthetic and 
blood samples were collected by the retro-orbital plexus. Serum was separated and kept in 
plastic vial at -20º until analysis. 
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3.3 Biological evaluation: 
Food intake: The body weight gain “(BWG %), food efficiency ratio (FER), and also organ/ 
body weight % were determinate according to the following equation chapman et al., 
(1959). 

BWG% = 
(𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡−𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡) × 100

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡
 

FER = 
𝑔𝑟𝑎𝑚𝑠 𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑔𝑎𝑖𝑛 

𝑔𝑟𝑎𝑚𝑠 𝑓𝑒𝑒𝑑 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑
 

3.4 Biochemical analysis: 
3.4.1 Liver functions: 
Aspartate Aminotransferase (AST/GOT) and Alanine Aminotransferase (ALT/GPT) were 
determined according to the methods described in Huang et al., [8] 
Alkaline phosphates (ALP): was determined by immunosorbent assay according to the 
method described by Richard et al., [9]. 
3.4.2 Kidney functions: 
Serum creatinine: was determined. By immunosorbent assay according to Glod et al. [10]. 
Urea: was determined. By immunosorbent assay according to the method described by 
Wadehra, [11]. 
Uric acid: was determined. By immunosorbent assay according to the method described by 
Kageyama [12]. 
Cholesterol (CHOL): was determined by immunosorbent assay according to the method 
described by Allain, el al. [13]. 
High-density lipoprotein (HDL): was determined by immunosorbent assay according to the 
method described by van't Hof, et al. [14]. 
Triglycerides (TG): was determined. By immunosorbent assay according to the method 
described by Fossati and Prencipe, [15].   
Very low-density lipoprotein (VLDL): was determined by immunosorbent assay according to 
the method described by Lee and Nieman [16].   
 low-density lipoprotein (LDL): was determined by immunosorbent assay according to the 
method described by Lee and Nieman [16]. 
3.5 Statistical analysis:  
The data were presented as mean value ± SD and were statistically compared for the 
determination of levels of significance between the experimental rat groups by One-Way 
ANOVA followed by LSD post hoc analysis using SPSS (version 22, Chicago, IL, USA). The p< 
0.05 was considered statistically significant. 
 

Results and Discussion 
Data presented in table (1) show the feed intake (FI), feed efficiency and body weight gain 
(BWG) after exposure to malathion toxicity and treatment with green tea: 
malathion administration induce a decrease in feed intake but this reduction wasn't enough 
to produce significant decrease in FER.       
Over and above, analysis of variance (ANOVA) test revealed that the difference between 
groups for BWG% was statistically significant (p<0.001). 
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It is clear that due to malathion, the FI (g/d) was reduced from 22.40±0.24 to control (-), 
19.60±0.24 and17.80±0.20, respectively for control+ (malathion 50g) and control+ 
(malathion 200g) rats. this was  a sufficient indication of the effect of malathion on weight 
loss in rats. Also It is clear that due to malathion, the FER% was decrease from 0.017±0.003 
in control (-), 0.016±0.004 and 0.015±0.002 respectively for control (−), control+ (malathion 
50g) and control+ (malathion 200g) rats. So the BWG% was reduced from 43.70±4.07 for 
control (-) rats to, 40.70±4.07and 32.45±3.35, respectively for control (−), control+ 
(malathion 50g) and control (malathion 200g) rats. this was a sufficient indication of the 
effect of malathion on weight loss in rats.  
The results of Daly [17] disagreed with our results and reported that decreased body weight 
gain was in male and female Fischer-344 rats administered 359 or 415 mg/kg/day, 
respectively, of malathion (97.1% pure) in the diet for 2 years no significant effects were 
observed at 35 mg/kg/day. In the other study, food intake was not reduced by administration 
of malathion. Male and female mice also National Toxicology Program [18] showed a 
reduction in body weight gain after administration of approximately 1,490 mg/kg/day of 
malathion (95% pure) for 80 weeks. 
A similar finding was reported by a Slauter [19] in male mice after dietary administration of 
1,476 mg/kg/day malathion (96.4% pure) for 18 months; in this  
 

Table (1): Effect of green tea by different doses on body weight, food intake and food 
efficiency ratio of rats toxicity by malathion and treatment with green tea: 

Groups BWG(%) FI(g/d) FER 

1 43.70±4.07c 22.40±0.24a 0.017±0.003b 

2 40.35±5.59d 19.60±0.24b 0.016±0.004b 

3 32.45±3.35e 17.80±0.20a 0.015±0.002b 

4 47.85±4.44a 21.60±0.24a 0.020±0.002a 

5 37.70±2.95d 21.60±0.24a 0.017±0.001b 

6 38.72±4.65d 21.60±0.24a 0.018±0.002b 

7 42.58±1.93b 21.60±0.24a 0.020±0.001a 

All values represented as Mean±SD 
Means with different subscript in the column are significantly different(P<0.05) 
 

Data presented in table (2) showed the effect of exposure to malathion toxicity and 
treatment with green tea on serum liver enzyme (GPT, GOT and ALP) in rats. It was found 
that the levels of serum glutamic pyruvic transaminases (GPT) enzyme (u/l) increased from 
21.33±1.20, 26.67±2.73 and 27.34±3.28 respectively for control (-) and control (malathion 
50g) and control (malathion 200g) rats. As act of leading to possibly liver inflammation. Also 
It was reported that the levels of serum glutamic oxaloacetic transaminases (GOT) enzyme 
increased from 32.33±4.40, 45.33±1.85 and 47.67±3.17 respectively for control (-), control 
(malathion 50g) and control (malathion200g) rats. As well it was found that the levels of 
serum alkaline phosphates (ALP mg/l) enzyme increased from 133.33±19.28, 190.67±0.86, 
and 203.33±0.79and respectively for control (-), control (malathion 50g) and control 
(malathion200g) rats.  
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Sakr et al., [20] reported that Treating animals with water extract of green tea and 
Adriamycin led to an improvement in the histological changes induced by Adriamycin 
together with significant decrease in ALT and AST activity. 
These finding are in agreement with previous studies [21] who reported that the 
transaminases such ALT and AST are major cytolysis markers in the liver and their activities 
increasing in the plasma of male mice resulted from the impairment and necrosis of the 
function of tissues with subsequent liberation of enzymes into the circulation from the 
damaged tissues. 
Kalender et al. [1] findings agreed with the present study revealed that malathion treatment 
caused a significant increase in the activities of ALT, AST, ALP and LDH in serum of male albino 
rats in comparison with control group. 
 

Table (2): Effect of exposure to malathion toxicity and treatment with green tea on GPT, 
GOT and ALP: 

GROUPS 
GPT GOT ALP 

U/L 

1 21.33±1.20b 32.33±4.40d 133.33±19.28d 

2 26.67±2.73a 45.33±1.85a 190.67±0.88a 

3 27.34±3.28a 47.67±3.17a 203.33±0.79a 

4 25.33±1.45a 45.33±0.89a 150.33±2.02c 

5 22.66±1.20b 40.66±0.34b 167.67±1.45b 

6 26.67±0.88a 46.32±0.33a 197.67±25.43a 

7 23.00±0.57b 41.66±0.65b 170.67±0.33b 

All values represented as Mean±SE 
Means with different subscript in the column are significantly different(P<0.05) 

 
The result of table (3) stated the effect of exposure to malathion toxicity and treatment with 
green tea on serum urea, uric acid and creatinine in rats (mg/dl): 
It is evident that due to oral administration of malathion for 1 week without treatment, blood 
urea (mg/dL) was by 40.33±2.03 in control (-) but raised to, 45.66±1.20 and 47.67±6.17 
respectively for control (-) and control+1 (malathion 50g) rats and control+2 (malathion 
200g) respectively. Also urea (mg/dL) increased from 2.23±0.03 to 3.37±0.14and 3.73±0.57 
respectively for control (-) and control (malathion 50g) rats and control (malathion 200g) 
respectively. As well serum creatinine (mg/dl) increased from 1.37±0.03 to 1.80±0.11 and 
1.90±0.05 respectively for control (-), control (malathion 50g) and control (malathion 200g) 
rats. 
But after the therapeutic intervention using green tea some groups began to improve, and 
the results were the best and the closest to the control (-) group was compared to control. 
These finding are in agreement with previous studies carried out by Dive et al, [22], who 
reported that in a subject who invested approximately 514 mg/kg of malathion, protein was 
found in the urine, and mild renal insufficiency (measured by creatinine clearance) was 
observed. Crowley and Johns [23] in another case, found that after ingestion of 
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approximately 600 mg/kg of malathion, protein, sugar, and white blood cells were found in 
the urine. Healy [24] found increased secretion of ketone bodies and glucose in the urine in 
an 18-month-old boy who ingested malathion. 
Results obtained by Eraslan et al., [25] are in good agreement with current study, they 
observed that uric acid increase may be related to either increase in protein degradation, 
which is involved in uric acid formation, or the toxic effect of malathion on the kidneys during 
Malathion exposure that also induced an increase in creatinine and urea levels, indicating a 
kidney dysfunction. These findings corroborated with previous investigation in adult rats and 
their suckling pups treated with dimethoate [26] and in adult rats treated with chlorfenvinfos 
[27] or with phosphonodithioate [28]. 
 

Table (3): Effect of exposure to malathion toxicity and treatment with green tea on serum 
urea, serum uric acid and serum creatinine: 

GROUPS 
Urea Uric Acid Creatinine 

mg/dL 

1 40.33±2.03c 2.23±0.03c 1.37±0.03c 

2 45.66±1.20b 3.37±0.14a 1.80±0.11a 

3 47.67±6.17a 3.73±0.57a 1.90±0.05a 

4 47.67±4.84a 2.83±0.03b 1.73±0.12a 

5 44.33±3.38b 2.20±0.07c 1.90±0.06a 

6 47.66±3.28a 2.63±0.08b 1.66±0.06b 

7 46.34±1.45b 2.50±0.05b 1.80±0.11a 

All values represented as Mean±SE 
Means with different subscript in the column are significantly different(P<0.05) 
 

Data presented in table (4) showed the effect of exposure to malathion toxicity and 
treatment with green tea on serum (HDL, VLDL, LDL, TG and CHOL mg/dl) in rats: 
It is clear that due to malathion, high Density Lipoproteins (HDL mg/dl) decreased 
dramatically from 60.00±0.58, 52.00±0.58 and 50.00±0.57 respectively for control (-), control 
(malathion 50g) and control (malathion200g) rats. While serum very low-density lipoproteins 
(VLDL) increased dramatically from 18.47±0.64 to 22.13±2.21and 23.20±1.51 respectively for 
control (-), control (malathion 50g) and control (malathion200g) rats. Also serum Low 
Density Lipoproteins (LDL) increased dramatically from 0.19±3.51 to 22.60±4.70 and 
15.8±8.14 respectively for control (-), control (malathion 50g) and control (malathion200g) 
rats. Also serum triglycerides (TG.mg/dl) increased dramatically from 89.33±2.85 to 
117.00±7.94 and 147.67±36.03respectively for control (-), control (malathion 50g) and 
control (malathion200g) rats. As well serum cholesterol (CHOL. mg/dl) increased 
dramatically from 79.33±5.84 to 98.00±5.51 and 103.00±13.07 respectively for control (-), 
control (malathion 50g) and control (malathion200g) rats. 
This result is agreement with the findings of Selmi et al., [29], who found that malathion in 
acute exposure leads to a disruption of lipid metabolism with an enhancement in LDL and 
triglyceride contents and may play an important role in the development of atherosclerosis 
and cardiovascular disease. 
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Lasram et al. [5] reported that disruption in plasma lipid profile may lead to a kind of insulin 
resistance which results in hyperglycemia. Moreover, Błasiak [30] reported these results that 
the presence of cholesterol may be of importance in the interaction of organophosphorus 
insecticide with biological membrane. Cholesterol action may be a result of either 
competition for similar or the same interaction sites or change in the structural organization 
of phospholipids   
Bhandari et al., [31] reported the green tea was found to have hypocholesterolemic effects 
and cause decrease in body weight, glucose in blood, serum total cholesterol and serum 
alkaline phosphatase in adult male rats. 
Table (4): Effect of exposure to malathion toxicity and treatment with green tea on HDL, 
VLDL, LDL, TG and CHOL: 

GROUPS 
HDL VLDL LDL TG Cholesterol 

mg/dL 

1 60.67±1.45a 18.47±0.64b 0.19±3.51e 89.33±2.85c 79.33±5.84e 

2 52.00±0.58d 23.4±2.21a 23.60±5.03a 117.00±7.94b 98.00±5.51b 

3 50.00±0.57e 29.53±1.51a 23.47±8.14a 147.67±36.03a 103.00±13.07a 

4 52.33±1.76d 16.53±1.33d 15.8±5.19c 82.67±1.45c 84.66±2.60d 

5 57.00±2.65b 17.4±0.38b 13.93±6.96b 87.00±0.57c 88.33±14.83c 

6 55.00±0.57c 17.2±0.98c 13.93±4.35c 86.00±1.15c 88.66±6.17c 

7 54.67±0.88c 17.6±0.55b 18.73±4.70b 88.00±1.15c 91.00±8.66c 

All values represented as Mean±SE 
Means with different subscript in the column are significantly different(P<0.05) 

 

Conclusion  
Taken together, it can be concluded that exposure to organophosphorus malathion caused 
a decrease in feed intake, hepatotoxicity, and nephrotoxicity, which caused a decrease in 
feed enhancement and a change in the tissue composition of both kidneys and liver. 
Decreased feed efficiency and altered tissue composition of the kidneys and liver can alter 
body weights, liver, and kidneys and alter biochemical markers such as ALT, AST, hepatic ALP, 
renal urea, creatinine, and uric acid. In addition to depleting the antioxidant enzyme system, 
malathion also caused molecular alterations. Attenuation of toxicity induced by malathion 
was observed by adding green tea during exposure to pesticides. 
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ي  تأثير مستويات مخت
ر
لفة من الشاي الأخضر على سمية الكبد والكلى المستحثة بالملاثيون ف

ان   الفير

ي 
 
  ١, ريم الصوالي ٢, محمد حامد١محمد عبد الباف

لي ـ جامعة  ١
ز  ، مصرالقاهرة، حلوانقسم التغذية وعلوم الأطعمة ـ کلية الاقتصاد المنز

 الزراعة، جامعة المنصورة، المنصورة، مصر  قسم المبيدات الزراعية، کلية ٢

 : ي  الملخص العرب 
ان  صــممه هذا الدرا ــة لتقتيم    ن   ات ال ــارة للم  تونق  م  قســيم اللن  الشــاا الأرصرــز اترعات مةتللة علي الت  ن 

ــــــــب  متموعات   ــــ  انم ، المتموعة ال ا ية وا 5إل  ـ ــــــــتةدام المتموعة الأول  عنصـرــــ ان / متموعة(ق  م ا ـ ل ال ة  فن 
ملتم /  تم / يوم لمدة أربعة أ ـايت ( ، المتموعة الرااعة أعطيه   200ملتم /  تم / يوم و  50أعطيه الم  تون  

ــــــز    50الم  تون   ــــ ـــــــاا الأرصـرــــ ــــ ــــ ـــــــة أعطيـه   200ملتم /  تم / يوم والشـ ــــ ــــ ـــــــايت ( ، المتموعـة الةـامسـ ــــ ــــ ملتم لأربعـة أ ـ
ـــــز   50الم  تون   ــــ ـــــاا الأرصـرــــ ــــ ــــ ـــــــــة أعطيه مل  400ملتم /  تم / يوم والشـ ــــ ـــــاد ـ ــــ ــــ ـــــايت ( ، المتموعة السـ ــــ ــــ تم لأربعة أ ـ
ــز    200الم  تون     ــاا الأرصـرــــ ــــ ــااعة أعطيه   200ملتم /  تم / يوم والشـ ــــ ــايت ( ، المتموعة السـ ــــ ملتم لمدة أربعة أ ـ
ــــز   200الم  تون   ــــــــاا الأرصـرــــ ــــــــايت ( عل التوالي   400ملتم /  تم / يوم والشـ ــــــــب     .ملتم لمدة أربعة أ ـ ي  هاية الأ ـ

فز
ان وجم  عتنـــات الـــدم واجراا التاـــاليـــن الميموحت اـــةق ا هرت النتـــاي  ان المتموعـــة المعـــالتـــة   الراي   م  ــــــيـــام اللن  ــــ ــــ صـ

ز والتوراــا   ــــــ ـــار ـــات  را زامتنن  ــــ ــــ ز وا ـ ز  را زامتنن  ز القلوا والا و  ــــــلـــا ن  ــــ ــــ أعل ا  ن  م  اللو ـ ــــــــااطـــةف(  ـــا ن  ــــ ــــ اـــالم  تون  ال ـ
ز وحمض البوليك والللتب برو ينات منةل ــــة ال ي الم افة والدهون والمراا ينو 

م افة و والللتب برو ينات منةل ــــة جدا فز
ــــــنن ملاو  و ناو  ظمية  ــــــله وحن أقن اشـ و ق وظما لوحم ان المتموعة المعالتة االم  تون ازنسـ ــــــنم ال   ية والموليسـ

ـــــااطة ال ـــتوا اللتب برو ينات مر لعة الم افة مقار ة امتموعة ال ـ ـــ ة  لااة الغذاا وقن مســـ ـــــال ةق اقن م  الطعام ونســـ سـ
ز   ي الم د وال ل الناجم ع  الم  تون يو 

ز التدهور الاادن فز ــــــو  ي  اسـ
ــــــاا الأرصـرــــــز فز ــــــاعد الشـ ــــــة ا ا يم   ان لسـ الة صـ

ان التتارب   فن 

، و ائف ال ل الكلمات المفتاحية ز ، ا  ار ات  را زامتنن  ز ز  را زامتنن  ، دهون الدم، الا و  ي
 : الغذاا الو يفز
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