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ABSTRACT 

Hyperlipidemia is a condition of elevated lipid level in blood. 

Hyperlipidemia is a major cause of atherosclerosis which 

atherosclerosis related conditions like coronary heart disease (CHD), 

ischemic cerebrovascular disease, peripheral vascular disease and 

pancreatitis1-2. The increase in lipids like low density lipoproteins 

(LDL-c), cholesterol (esters derivatives) and triglycerides are mainly 

responsible for this condition. This present study was designed to 

explore the efficiency of the buffalo milk dose in controlling 

hyperlipidemia . 25 male albino rats were used in this investigation 

which divided into five groups, The first one was used as a normal 

health control group (G1), while the remaining four groups were 

feeding with high-fat diet in order to induce hyperlipidemia. The 

hyperlipidemic group was divided into hyperlipidemic control group 

(G2), groups of the treated buffalo milk according to the amount of 

buffalo milk divided into 1 ml (G 3), 1.5 ml (G 4) and 2 ml (G 5) for 

100 g body weight, and the period of the study was for 7 weeks. Blood 

lipid profile, liver function and kidneys function was measured at the 

end of the experimental period. 

This study revealed that there was a significant changes in blood 

parameters of treated groups in comparison with the other group 

without any treatment. The buffalo milk group exhibited a significant 

improvement in lipid profile compared to hyperlipidemic control 

animals. This study documented the efficiency of the buffalo milk in 
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controlling of hyperlipidemia and improvement of kidneys function 

and liver function. So an extensive research on the buffalo milk is still 

needed to demonstrate this mechanism. 

Key words: Antitoxicants,Buffalomilk,Hypocholesterolemia, 

Hypolipidemia. 

INTRODUCTION 

Hyperlipidemia is accompanied by elevated serum total 

cholesterol (TC), triglycerides (TGs), low-density lipoprotein 

cholesterol (LDL-c) and very low-density lipoprotein cholesterol 

(vLDL-c), and decreased high-density lipoprotein cholesterol (HDL-c) 

levels (Rahaman et.al.,2013).. It is associated with cardiovascular 

diseases (CVD) including coronary heart disease and stroke which is 

one of the leading causes of mortality in both developed and 

developing countries, accounting 30% of all worldwide deaths per 

year (Helal et.al., 2011). Hyperlipidemia is considered as the primary 

mediator of a cascade of atherosclerosis (Balakmar et.al., 2007). 

Atherosclerosis is a cardiovascular and fibro proliferative 

inflammatory disease commonly associated with age and “dietary-

related factors” in humans. In animals, atherosclerosis is rarely 

noticed. 

Hypercholesterolemia is a condition characterized by very high 

levels of cholesterol in the blood. Cholesterol is a waxy, fat-like 

substance that is produced in the body and obtained from foods that 

come from animals (particularly egg yolks, meat, poultry, fish, and 

dairy products). The body needs this substance to build cell 

membranes, make certain hormones, and produce compounds that aid 

in fat digestion. Hypercholesterolemia has been associated with 

enhanced oxidative stress related to increased lipid peroxidation. 

Increased generation of oxidized LDL is a major factor in the vascular 

damage associated with high cholesterol levels. Hence, the inhibition 

of oxidative stress under hypercholesterolemic conditions is 

considered to be an important therapeutic approach and efforts have 

been made to identify the antioxidative functions of various medicinal 

plants (Adaramoye et.al., 2008). 

High fat diet is the term used to denote raised serum levels of 

one or more of total cholesterol, low-density lipoprotein cholesterol 

and triglycerides. Nowadays, the treatment of hyperlipidemia and 
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cardiovascular diseases with plants has increased in recent years, 

consumer demand for healthy, safe, natural, and fresh foods that 

require only a minimum effort and time for their preparation has 

increased, (Ramos et.al., 2012). 

Exogenous hypercholesterolemia causes fat deposition in the 

liver and depletion of the hepatocyte population; it can also cause 

malfunctioning of the liver, which apparently follows micro vesicular 

stenosis due to the intracellular accumulation of lipids (Assy et.al., 

2000). In addition, feeding cholesterol rich diets induces free radical 

production (ROS), followed by oxidative stress and 

hypercholesterolemia (Bulur et.al., 1995). 

Reactive oxygen species (ROS) are by products of normal 

cellular metabolism. Low and moderate amounts of ROS have 

beneficial effects on several physiological processes, including killing 

of invading pathogens, wound healing, and tissue repair processes. 

However, excessive levels of ROS lead to cell damage and apoptosis 

and play an important role in cancer, neurodegenerative disorders, and 

coronary heart and inflammatory bowel diseases (Valko et.al., 2007).  

The presence of antioxidant peptide segments in proteins may 

help to explain why dietary protein intake can promote animal and 

human health beyond the normal nutritional benefits exerted. During 

gastrointestinal digestion of parent proteins there is a slow and 

continuous release of antioxidant peptides and amino acids, which 

protect the gastrointestinal tract itself and prevent the onset of 

oxidative stress (Tagliazucchi et.al., 2016) . 

Different studies have suggested that bioactive peptides, released 

from dietary proteins during digestion, could exert metabolic and 

physiologic actions by acting on specific targets at the digestive level 

or after absorption(Jahan et.al., 2011, Shimizu and Son (2007) and 

González et.al., 2018). Many food proteins possess antioxidant 

peptide sequences which are released during the gastrointestinal 

digestion process. The digestion by gastrointestinal enzymes is a 

natural process for the release of antioxidant peptides, differing from 

oral administration of commercially available bioactive peptides 

which are subjected to degradation and, hence, inactivation, after oral 

intake. Furthermore, an important aspect is the low bioavailability of 

food-derived antioxidant peptides, which determine their 

accumulation in the gastrointestinal tract, suggesting that the major 

physiological effects could be locally explicated (Tagliazucchi et.al., 
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2016) . 

Several studies showed many bioactive peptides in different 

dairy species, such as bovine, ovine, and caprine milk respectivety 

reported by Park and Nam. (2015), Capriotti et.al., (2016) and 

Sánchez et.al., (2014). In spite of few studies have been conducted on 

buffalo-milk or dairy products. Buffalo milk contributes to 13% of the 

total milk production in the world and is produced abundantly, where 

the buffalo find a favorable environment (Brescia et.al., 2005). 

Buffalo milk is highly suitable for the manufacturing of a wide range 

of value-added dairy products (Ahmad, et.al., 2014). 

Accordingly, the purpose of the present study was to investigate 

the effect of buffalo milk against high cholesterol diet induced 

hypercholesterolemia in rats. Also, to determine whether buffalo milk 

when administered to hypercholesterolemic induced-rats beneficial for 

prevention and treatment of hypercholesterolemia complications such 

as obesity. 

The present studies were undertaken to investigate the effect of 

buffalo milk on their biological and nutritional evaluation through an 

animal experiment as following studies: 

1-  Chemical composition of buffalo milk. 

2-  The biological evaluations of  buffalo milk  by 1 ml, 1.5 ml and 2 

ml as  

antioxidants agents on blood analysis, i.e., glucose, lipid profile, 

liver function, kidney function and heart function (LDH activity). 

MATERIALS AND METHODS 

Preparation of samples :  

Samples of the present study were collected from the hard form 

of the Faculty of Agriculture, Cairo University. The samples were 

used fresh warm milk at arrived in the morning as treatment doses of 

oral by ingestion using stomach tube which was the dose 1 ml, 1.5 ml 

and 2 ml milk / 100 g body weight / day after day in animal 

experiments. 

General chemical analysis:  

The determination of moisture, crude protein, total lipids and ash 

were done, nitrogen free extract was calculated by difference (as total 

carbohydrate), deducing the percentage of ash, crude protein and total 

lipids from 100 according to A.O.A.C. (2000). 
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Biological effects of investigated plans: 

Experimental animals : 

Spraque-Dawley albino male, rats weighing 130 – 160 g were 

used for the present study. The animals were obtained from 

Agriculture Research Centre (A.R.C.), Giza, Egypt. The animals were 

raised in the animal house of (A.R.C.). The rats were kept under 

normal laboratory conditions (temperature remain 25± 2°C) for 48 h 

before the initiation of experiment. During this period, the animals 

were allowed free access of water and basal diet. Food consumption 

and body weight were monitored daily for each animal. 

Animal diet: 

a. Health diet  

The control diet is composed of 15% casein Lane-Peter and 

Pearson (1971), 10% corn oil, 5% cellulose, 4% salt mixture 

(Schneeman et.al., 1989), 1% vitamins mixture (Philip et.al., 1993) 

and starch 65%.  

b. Hyperlipidemic diet  

On the other hands, high fat diet was similar to the control diet 

but differ in fat content which was 20% sheep fat; 2% cholesterol; 

0.25% bile salts and starch 42.75%. 

Rats were given high fat with cholesterol diet for 4 weeks        

(20 animals). At the end of the experimental feeding period blood 

samples were taken from the suborbital vein to test for blood 

cholesterol level. A high level of serum cholesterol was considered as 

an indication to hypercholesterolemia. The hyperlipidemic rats of the 

second group were subdivided into 4 groups (5 rats/group): 

Experimental design: 

After a period of adaptation (48 h), 25 adult rats weighing 

between 130 - 160 g were divided into five groups : 

Group (1): (Healthy control group) (G1) : Rats were given 

normal diet (5 rats) as health control. 

Group (2): (Hyperlipidemic control group) (G2) : Rats were 

fed on high fat/high cholesterol diet without any treatment. 

Group 3: (Buffalo Milk., Dose 1 ml). (G3) : Rats were fed on 

high fat/high cholesterol diet next to dose of treatment 1 ml /100g 

body weight / day after day from buffalo milk. 

Group 4: (Buffalo Milk., Dose 1.5 ml). (G4) : Rats were fed on 

high fat/high cholesterol diet next to dose of treatment 1.5 ml /100g 

body weight / day after day from buffalo milk. 
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Group 5: (Buffalo Milk., Dose 2 ml). (G5) : Rats were fed on 

high fat/high cholesterol diet next to dose of treatment 2 ml /100g 

body weight / day after day from buffalo milk. 

During the experimental period (7 weeks) food intake, body 

weight were determined and feed efficiency was calculated for 

individual rat of the present experiment tell to the end of studies.  

At the end of 7 weeks interval, rats were fasted overnight and 

then the animals were killed by decapitation and blood samples were 

collected from each rat and subjected to centrifugation tube at 3000 xg 

to obtain the serum which was kept in the deep freezer for the 

subsequent investigation. 

Blood biochemical analysis: 

Determination of serum glucose: 

Enzymatic determination of serum glucose was carried out 

calorimetrically according to the method of Trinder (1969).  

Liver function:  

For liver function GOT (AST) and GPT (ALT) activities in the 

serum were determined calorimetrically according to the method of 

Reitman and Frankel (1957).  

Kidneys function: 

For kidneys function urea contents in serum were determined 

colorimetrically according to the methods described by Caraway 

(1975) and the determination of serum creatinine content was carried 

out colorimetrically according to the methods described by Faulkner 

and King (1976). 

Serum lipid and lipoprotein profile: 

For serum lipid profile, such as total lipids, total triglycerides 

and total cholesterol levels were determined colorimetrically 

according to the methods of Knight et.al., (1972), Fossati and 

Prencipe (1982) and Allain et.al., (1974) respectively. But for 

lipoprotein profile such as HDL-cholesterol and LDL-cholesterol 

levels were determined according to Warnick et.al., (1983) and 

Bergmenyer (1985) respectively, vLDL-cholesterol was calculated by 

using the equation (Total triglycerides\5) which was described by 

Fiedewaid et.al., (1972). 

Statistical analysis: 

All data pooled through this study were proceeded by General 

Linear Model procedure (GLM) of the statistical analysis system 

described in SAS User’s Guide (SAS Institute, 2000)., The 
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significance of the differences among treatment) groups were tested 

using Waller-Duncan k-ratio (Waller and Duncan, 1969). All 

statements of significance were based on probability of P<0.05 

RESULTS AND DISCUSSION 

Chemical composition of buffalo milk: 

Buffalo milk considered from famous Dairy in Egypt. The 

chemical composition of buffalo milk are shown in Table (1). It could 

be observed that buffalo milk are contains protein, fat, elements and 

carbohydrates, the buffalo milk contain amount large of vitamin A, 

Potassium (K), Iron (Fe), Zinc (Zn) and Copper (Cu). Recently, a 

special interest was given to milk vitamins and elements as good 

antioxidants, antilipidimic, anticholesterolemic agents and for 

detoxification as antitoxins. For that the present studies analyzed the 

elements, vitamins, etc. compounds of buffalo milk. The chemical 

analysis of buffalo milk for their chemical compounds (Table 1) 

showed the presence of 17 compounds in a good amounts which 

considered as a beneficial diet. 

Table 1: Nutritious Values in Buffalo Milk 
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Effects of different therapeutic doses of buffalo milk on body 

weight gain and feed efficiency of the experimental rats: 

The data presented in Table (2) showed that the 

hypercholesterolemic diets caused significant increase in food intake , 

body weight gain and feed efficiency of male albino rats. The feeding 

on different therapeutic doses of buffalo milk for 

hypercholesterolemic rats resulted insignificant changes in food intake 

at that of normal control and hypercholesterolemic groups which 

ranged between 755 to 762 g, but body weight gain and feed 

efficiency showed significant improvement at the diseased normal 

controls.  
The gain in body weight at the end of the experimental period           

(7 week) for the normal control was 70 g, while for the diseased 

control rats was 95 g. Feeding on buffalo milk by dose 1 ml, 1.5 ml 

and 2 ml. showed body weight gain of 89, 88 and 86 g. This means 

that treatments with  doses 2, 1.5 ml showed the lowest body weight 

gain which had the highest effect against the hyperlipidemia. These 

values were still more than that of normal health control. 

Table 2. Body weight gain ,food intake and food efficiency of the 

experimental animals 

 
Effects of different therapeutic doses of buffalo milk on lipid 

profile of the experimental rats: 

Results of the evaluation of five studied samples as 

hypocholesterolemic, hypolipidemic agents detoxification  in albino 

rats were statistically analyzed Tables (3 and 4) presented the lipid 

and lipoprotein profiles of the five groups at the end of the 

experimental period to treatments of hyperlipidemia as a toxic agent 
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(7 weeks). The data pointed out a significant increase in total lipids, 

cholesterol and triglycerides when rats fed on the high fat/cholesterol 

diet, the values amounted 214, 283 and 186 % respectively relative to 

that of normal control. The results presented in the same tables show 

the effect of ingestions with different doses of buffalo milk treatment 

on lipid profile of hyperlipidemic animals. In case of hypolipidemic 

animals, the ingestions of different dose of buffalo milk treatments 

exhibited different effects on the blood lipid profiles the three 

treatments significantly alleviated the harmful of hypolipidemia where 

the dose of buffalo milk 2 and 1.5 ml treatments were the most 

effective as hypolipidemic and hypocholesterolemic agents than that 

of I ml dose. On the other hands, the doses of buffalo milk  2 and 1.5 

ml treatments possessed remarkable hypolipidemic and 

hypocholesterolemic activity but the levels of total lipids, cholesterol 

and triglycerides in blood which were still higher than that of the 

control. The results are in agreement of those data of blood 

lipoproteins content of the present study Table (4) except the HDL-

cholesterol (HDL-c). 
The effects of different doses of buffalo milk treatments on 

hyperlipidemic animals was also different. Hyperlipidemia increased 

blood LDL-c and vLDL-c contents, but the increase of HDL-c. This 

drastic effect of hyperlipidimia was improved by the present 

treatments whereas, increased HDL-c content of blood of 

hyperlipidemic animals observed after treatments by feeding on 

different doses of buffalo milk treatment. In contrast, LDL-c and 

vLDL-c contents in blood of hyperlipidemic rats were significantly 

alleviated by the present treatments which were reduced but the levels 

were still higher than that of control animals. From the present results 

the hypolipidemic and hypocholesterolemic effects of the different 

treatments can be arranged in the following increasing order: 

buffalo milk (1 ml) < buffalo milk (1.5 ml) < buffalo milk (2 ml) 
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Table 3.  Lipid fraction of the experimental animals 

 
Table 4. Lipoprotein profile of the experimental animals 
 

 
Effects of different therapeutic doses of buffalo milk on liver 

function and kidneys function of the experimental rats: 

The effects of the present antilipidemic agents on liver and 

kidneys function of hyperlipidemic rats were statistically analyzed and 

illustrated in Tables (5 and 6).The results showed that hyperlipidemia 

and hypercholesterolemia significantly stimulated AST and ALT 

activity. relative to healthy control. These stimulations of AST activity 

indicated slight liver cell necrosis and the magnitude of increase 

correlated with the extent necrosis (Murray et.al., 2006). The all 

different dose of buffalo milk treatments (as hypolipidemic and 

antitoxins agents) into diseased animals were characterized by an 

alleviation and normalization in the both transaminases activity of 

serum. These are conflicting report on the changes in the blood 

alterations which showed that the transaminases content in serum have 

been thought to be significant in the pathogenesis of lipidemia and 
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cholesterolemia. The increases in serum transaminases activity is 

unlikely to be due to damage in liver (Murray et.al., 2012). The 

treatment with the present antilipidemic agents (buffalo milk) was 

characterized by attenuation in both transaminases activity content of 

seurm in diseased animals.  

The effects of buffalo milk treatments on kidneys functions of 

hyperlipidemic animals was done by the determinations of blood urea 

and creatinine which were statistically analyzed. The data in Table (6) 

showed that hyperlipidemia and hypercholesterolemia caused a 

significant increase at control in urea and creatinine contents of the 

diseased animal blood. The different dose of buffalo milk treatments  

as lipotropic factors for present diseased rats produced a significant 

improvements in the both parameters of kidneys function. The highest 

treatment effect on kidneys function was detected by the dose of 2 and 

1.5 ml buffalo milk. The feeding of buffalo milk produced lower 

improved effects in the same respect. These effects were similar to 

those of the liver functions. 

Table 5. Liver function of the experimental animals 

 
Table 6. Kidneys function of the experimental animals 
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Effects of different therapeutic doses of buffalo milk on glucose 

function and heart function of the experimental rats: 

The results presented in Table (7) indicated that the 

hyperlipidemia effects on blood glucose and heart function (LDH 

activity) in blood which were statistically analyzed. These results 

showed that hyperlipidemia significantly changed the values of blood 

glucose level relative to healthy control animals. Also, the present data 

showed that the LDH activity was significantly increased by lipidemia 

or cholesterolemia. In contract the data observed that there occurred a 

significant increase in seurm heart function value in the diseased 

animals. Also, the results of Table (7) pointed out that the feeding 

antioxidant diets buffalo milk caused an improvement in the blood 

glucose and heart function (LDH activity) values.  

It can reported that buffalo milk treatment using as antioxidant 

diets alleviated the harmful effects of hyperlipidemia on heart 

function. These values were still far from that of normal healthy 

control animals. 

Table 7. Blood glucose and L D H activity of the experimental 

animals 

 
Dairy products play an important role in human nutrition. 

Chemotherapy has been shown to be a source of proteins, soluble 

dietary fiber, calories, certain minerals, vitamins and antioxidants such 

as vitamin A and vitamin E iron, copper, zinc and potassium. Current 

results can be reported using buffalo milk as a food remedy against 

lipidemia and cholesterolemia as well as toxins which had 

significantly improved effects on lipid profile, heart enzyme activity, 

kidneys function and liver function of blood. Also, either improved 

doses high of buffalo milk  treatments have alleviated the harmful 

effects of hyperlipidemia and hypercholesterolemia. Major 



J. Biol. Chem. Environ. Sci., 2019,14(1), 335-353 

 
347 

contributors to the accumulation of cholesterol in the cell arteries 

during the development of atherosclerosis include several factors such 

as the high level of serum cholesterol (Joanne et.al., 2005), inhibit 

paraoxinase blood (Lee et.al., 2008), increase serum cholesterol level 

(Aviram et.al., 2000). With regard to the most effective factor is the 

increase of oxidative stress (Van Lieshout et.al., 2003). This has been 

presented in a number of studies to look for feeding on food rich in 

protein and antioxidant that can be preventive the atherosclerosis 

among exposed individuals. The improvement in lipid profile of blood 

could have been referred to a multi factors near the role of amino 

acids of protein, dietary fibers and antioxidants may play a good part 

in this action. The beneficial treatment of buffalo milk on cholesterol-

bearing rats has shown that this milk fiber has the potential to lower 

total cholesterol levels and LDL-c in serum. Absorption of bile salts 

by (soluble dietary fibres) SDF results led to changes in cholesterol 

metabolism, (loss of cholesterol and lack of bile salts in the intestines 

to form micelle) which results in absorption of fat and cholesterol. 

Increased fecal bolts dilutes bile acid in the lower intestine, producing 

short-chain fatty acids. In particular, propionate has been suggested to 

inhibit the synthesis of cholesterol in the liver (Tharanathan and 

Mahadevamma, 2003). Also, amino acids of the present dietary food 

used as precursors of lipoprotein, including HDL-c which has 50% of 

its structure protein (Elliott and Elliott, 2001), that stimulates via 

protein biosynthesis and also the three hypophyseal peptides the fatty 

acids β-oxidation (catabolism) (Chatterjea and Shinde, 2002). In 

addition, these amino acids are considered as lipotropic factors used in 

the protein biosynthesis of β-oxidation enzymes, glucose oxidase, 

antioxidant enzymes (SOD and catalase) and other protein factors. 

These enzymes stimulate fat oxidation rate, and antioxidative power, 

suggesting that dietary protein outputs its hypolipidemic effects by 

stimulating β-oxidation of fatty acids through their esterification 

(Wang and Jones, 2004),which is believed to possess a strong 

antioxidant property (Kaplan et.al., 2001 and Li et.al., 2006). Also, it 

showed that buffalo's milk contained an antioxidant strength 

appreciated. This means that the effects of buffalo milk associated 

with the lack of blood lipids are mainly related to the antioxidant 

elements, but they are related to protein for buffalo's milk. The 

chemical analysis pattern (Table 1) which seems to agree with Li       

et al., (2006). It is clear that these chemical compounds are detected in 
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buffalo's milk responsible for the antioxidant effect and cholesterol 

reduction. The effect of hypoglycaemia may be either due to the effect 

of inhibitory on lipid absorption or increase in receptors LDL-c. 

The present work of antioxidants for buffalo milk, suggested that 

its effect was due to the ability of antioxidants to transfer electron 

anion free radicals, metal catalyst reaction, enzymes active 

antioxidants (Spencer et.al., 2001).  

Therefore, the peripheral mechanism of action of current 

treatments and especially the high doses of buffalo's milk may be the 

main activity responsible for the subsequent activity of inflammation 

of protein and antioxidants, although other target organs (liver and 

kidneys) can't be eliminated. This may be due to the fact that the milk 

is composed of an optimal combination agent such as protein and 

antioxidant agent like as vitamin A, C, E and compounds B beside to 

iron, copper, zinc, potassium etc.  

This was confirmed by the present observations of results, which 

showed that biological activity has been returned to several factors of 

buffalo milk. Current results are in harmony with each other. Thus 

stimulating the transaminases activity content in the blood of rats 

studied, which has been used largely as an indicator of liver function. 

Also, urea and creatinine in blood, confirmed each other as well as 

previous results. Therefore, further studies are needed to assess the 

biochemical effects and mechanism of the factors studied for lipids 

and antioxidants as agents antilipidemic and anticholesterolemic 

which may be used in edible foods to recommend their use as 

hypodermic food additives. 
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 دهوى والكوليسترول في ذكورالتقيين تأثير لبي الجاهوس على زيادة 

 الجرزاى البيضاء 
 

هيثن عواد الديي علي 
(1)

راًيا صابر يوسف  –
(2)

حسام سعد البلتاجي  –
(2)

 

إهام عبد الوبدئ عبد الرحين 
(2)

 
 

 ( كليح السراعح ظامعح القاهرج2( مركس الثحوز السراعيح العيسج )1)

 

فااا الاا   هااو رالااح ارذىاااد مطاارور الاا هو . دفاار  حااح ياخ الاا   هااو  راا   زيااا ج الاا هو 

الأضثاب الرئيطيح لرصلة الشرايين دالظردف ال رذثطح ترصلة الشرايين مصا   ماراا القلاة 

، د ماراا الأدعياح ال موياح ال ما،ياح، د ماراا الأدعياح ال موياح الطرفياح دالر ااب  الراظياح

 (LDL-c) السياا ج فاا الا هو  مصا  الثردذينااخ ال هنياح منلىثاح الكصافاح. د2-1الثنكريااش 

دالكوليطااررد) )مشاارقاخ اضاارراخ( دالاا هو  الصاشيااح هااا ال طاايدلح تشااك   ضاضااا عاان هاا   

الحالح. دق  ذم ذص يم ال راضح الحاليح لاضركشاف كىاءج رلية العاموش فا الطيطرج على فر  

كاور تيثااء فاا ها ا الرقيايم الا ق ذام ذقطاي  ا  لاى   اص ظرذ ذ 22حح ياخ ال  . ذم اضرل ا  

، تين ااا  (G1) مع وعاااخ ، اضاارل مد ال ع وعااح الأدلااى ك ع وعااح مراقثااح  ااحيح  ثيعيااح

كاند ال ع وعاخ الأرتع الثاقيح ذرغ ر على نظا  ،ا ائا ،ناا تالا هو  مان  ظا  ذحىياس فار  

مع وعح مراقثح لىار  حاح ياخ حح ياخ ال  . ريس ذم ذقطيم مع وعح فر  حح ياخ ال    لى 

 1، مع وعاخ  من رلية العاموش ال عالط دفقاً لك يح رلية العاموش ال عالط تا   (G2) ال  

ذأ ا  عان  ريال الىام، دكاناد فرارج ال راضاح   (G 5) ما  2د   (G 4) م   1.2،  (G 3) م 

فاا الأضاثود   ضاتيع. ذم قياش  ورج ال هو  فاا الا   ، دئاائل الكثا  ددئاائل الكلاى 7ل  ج 

 .الطاتع

ال ريثااح ال ع وعاااخ  فاااالاا    اخكثياار فااا قياضاا ذحطااينكشااىد هاا   ال راضااح    هنااا  

ال عالعااح مقارنااح مااع ال ع وعااح الأ اارر  د   ق عاااض.  ئ اارخ مع وعااح رليااة تالطاا نح 

رذىاااد الاا هو  فااا لا (G2)تااالكنررد) العاااموش ذحطااناً ملحوئًااا فااا مطاارور الاا هو  مقارنااحً 

فاا الارحكم فاا ارذىااد نطاثح الا هو  فاا الا    العااموشال راضح دشقاد كىااءج رلياة ال  . ه   

، لا ل  لا ذاسا)  ذحرااض ل راضاحدذحطين دئائل الكلى ددئائل الكث . آليح ه ا الرأشير لا ذاسا) 

 .لإشثاخ ه   الآليح العاموشهنا  راظح  لى  ظراء تحس داضع رو) رلية 

 

 

 


