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Abstract 
 

Objective of the study was focused on the study of ant-diarrheal activity of The watery pomegranate extract in 

diarrheic rats  induced experimentally by pathogenic E.coli .The results of local study revealed beginning from 

second week of treatment normal liver and intestine and any abnormal gross lesions not observed in the (GT1) group  

and that differs completely from the gross lesions that observed in the control positive (GC
+
) group where gross 

lesions characterized by hemorrhagic hepatitis and severe hemorrhagic enteritis, presence of large white sac in the 

liver and the intestine slightly enlarged and emphysematous, as well as, presence of pasty yellowish contents and 

presence of large white enlargement in the liver. Also differs from gross lesions observed in the (GT2) group that 

treatment with amoxicillin that revealed congestion of intestine with presence of pasty yellowish contents.  

          The results of morphological alterations revealed in the (GC 
+
) after 7 days of induction infection with E.coli 

were include hemorrhagic hepatitis. Changes in the small intestine revealed severe sloughing in the intestinal villi 

with edema and necrosis in the mucosa, as well as necrosis of intestinal glands, while after 14 days of infection the 

changes were hemorrhagic necrosis of liver associated with fatty degeneration and accumulation of inflammatory 

cells. The histopathological changes in the small intestine showed hypertrophy of intestinal villi with accumulation 

of inflammatory cells. The morphological alterations in (GC
+
) after 14 days include hepatitis that characterized 

congestion with accumulation of inflammatory cells.  The morphological alterations in the group (GT1) after 7 days 

of treatment with Punica granatum L showed normal liver texture but there are dilatation of some bile ducts and 

sinuses as well as engorgement some of bile ducts with bile. At the same time the results of morphological study in 

the intestine revealed normal intestinal tissues. After 14 days of treatment with Punica granatum L the liver undergo 

the same changes that observed after 7 days of treatment also the intestine. After 21 days of treatment with Punica 
granatum L the intestine showed normal intestinal tissues, but there is a thickening in the muscularis layer of mucosa 

and enlargement in the intestinal glands that full with secretion. The morphological alterations in the group (GT2) 

after 7 days of treatment with amoxicillin showed hydropic degeneration with accumulation of inflammatory cells 

with necrosis of some of hepatocytes, while in the small intestine showed atrophic mucosa thinner than normal and 

shortened and widely separated. The mucosa consists of irregular glands and many of them containing large droplets 

of mucin. After 14 days the alterations includes hydropic degeneration  with accumulation of inflammatory cells with 

necrosis of some of hepatocytes, while in the intestine revealed infiltration of the duodenal mucosa by inflammatory 

cells with loss of villi (villous atrophy), and hyperplasia (elongation) of crypts.  After 21 days of treatment with 

amoxicillin the changes showed flat small bowel mucosa with infiltration of the duodenal mucosa by inflammatory 

lymphocytes and plasma cells. 

Key words: pomegranate watery extracts, diarrhea, E.coli,  rats. 
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Introduction:  

                 Infectious bacterial diseases are becoming serious threat in developing countries where 

peoples are not aware of their primary healthcare. Due to the lack of proper treatment, indiscriminate 

use of antibiotics and also ignorance are the major problems to control such bacterial diseases. 

Nowadays, it is a common phenomenon that microorganisms are developing their resistance to many 

commercial antibiotics that is the major cause of failure to treat various infectious diseases. Therefore, 

immense clinical problem in the treatment of infectious diseases has been raised 
(1).

 Diarrhea can be 

defined as the increased frequency of bowel movements, accompanied by a loose consistency of 

Stools
 (2).

 Intestinal disorders especially diarrhoea are a major cause of morbidity and mortality in 

developing countries The rate of occurrence is usually high in infants and children
(3)

 It is often caused 

by enterotoxins which are produced by bacteria such as Escherichia coli, Salmonella typhi, Salmonella 

typhimurium, Clostridium difficile, Clostridium freundii, Aeromonas hydrophila, Campylobacter 

jejuni and Vibrio cholerae, to name a few 
(4).

Generally, antimicrobial agents are used both 

therapeutically and prophylactically in E. coli  infection. However, the increased resistance to these 

drugs has produced an unavoidable side effect of antibiotic use, and recent studies have shown a rapid 

increase in the prevalence of antibiotic resistance to E. coli  
(5)

 Thus,they may become from important 

for the development of naturally occurring active compounds from plants or others capable to 

controlling on this problem  . Plants and plant products have been used extensively throughout history 

to treat medical problems. Numerous studies have been carried out to extract various natural products 

for screening different disease disorders. .About 80% of the populations in developing countries still 

use traditional medicine for their healthcare. Modern pharmacopoeias contain at least 25% of drugs 

derived from plants and many others which are synthetic analogues build on prototype compounds 

isolated from plants 
(6).

 Medicinal plants also serve as the starting point for the discovery of semi 

synthetic chemical compounds. The chemical structures derived from plant substances can also be 

used as models for new synthetic compounds
(7).

 The Pomegranate (Punica granatum)  belongs to the 

family of punicaceae . It  is an important fruit of tropical and subtropical regions, which originated in 

the Middle East and India and has been used for centuries in ancient cultures for its medicinal 

purposes . It is widely reported that pomegranate exhibits antivirus, antioxidant, anticancer, and 

antiproliferative activities 
(8)

 . Pomegranate is an important source of bioactive compounds and has 

been used in folk medicine for many centuries 
.(9)

 In recent times, the pomegranate plant has attracted 

the interest of researchers in examining its composition and biological properties
.(10)

 Dried fruit peels 
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are used for treatment of diarrhea , respiratory and urinary tract infections , as well as , pomegranate 

fruit peels exerted diverse pharmacological functions as antioxidant activity 
(11).

 So the present study 

was designed to evaluate the antidiarrhoeal effects of watery extract of pomegranate peels by E.coli  

induced diarrhea in experimental rats. 

Materials and methods : 

 Plant materials : 

Pomegranate fruit peels purchased from local market in Al-Diwanyia city , then dried and powdered 

before extraction. 

 Preparation of watery extract : 

        To obtain the watery extract of pomegranate peels , 100 gram of the ground ,air dried  peels were 

packed in the column of soxhlet apparatus (Wisd / Korea) assembly and about 500 ml of distilled 

water was taken in a round  bottomed flask. The apparatus was set up in  the mantle and the extraction 

was carried out  for 8 hrs at 100 C. the resultant solution was filtered through a filter paper after that , 

the filtrates  was concentrated by rotary evaporator (IKA / Germany ) at 60 C . The yield obtained was 

found to be 28% from crude material. The dried crude extract was kept in refrigerator at 4 C until use. 

 Laboratory Animals : 

       Thirty two adult 12 weeks old, male albino rats (Rattus norvegicus), weighing 200-215 gm were 

used for in vivo study. They were obtained from animal’s house of the veterinary medicine college, 

University of Al-Qadissiyia, Iraq. They were housed in standard plastic cages. The animals were kept 

in a well ventilated room, temperature of 24- 28°C with 12 hrs natural light and 12 hrs darkness. The 

rats had free access to tap water and dry rat pellets obtained from local market ad libitum. Food was 

withdrawn 18 h before induce of infection with E.coli  but water was allowed. 

 E.coli isolate : 

         Clinical isolate of E.coli obtained from Educational children hospital in Al-Diwanyia city ,  Iraq . 

The strain was isolated from patient with severe gastrointestinal infection. The isolate was re-

identified using standard biochemical tests and confirmed by vitek apparatus . after that , the bacterial 

culture was maintained in MacConkey agar slants at 37°C.  The microorganism was reactivated prior 



    AARJMD  VOLUME 1          ISSUE 32            (APRIL 2015)              ISSN  : 2319 - 2801  

 

Asian Academic Research Journal of Multidisciplinary 

  www.asianacademicresearch.org 

 
293 

to induce infection by transferring it into a separate test tube containing brain heart infusion broth and 

incubated overnight at 37°C.   

 Bacterial suspension preparation :  

        Respective suitable slant medium was used to activate the bacterial isolate to be tested by means 

of sterile operation and inoculate it into the corresponding liquid medium it was taken as stock 

solution after culturing in the constant temperature incubator at the most suitable temperature for 16-

18 hrs. Bacterial suspension containing bacteria of about 1×10
8
 cell/ ml was prepared with sterile 

physiological saline for in vivo study. 

 Experimental design :  

        The rats were allowed to acclimatize for ten days and then divided into 4 equal groups  (8 

animals per group)  . Diarrhea was induced orally in all group rats  (Except for negative control group 

) using  E.coli suspension prepared previously for this purpose contained 1 × 10
8 

   cell / ml   . The first 

group of animals assigned as negative control , the second group (positive control GC
+
) received 1 ml 

of E.coli suspension orally and leave without treatment  , the third group (GT1) of animals received 1 

ml of E.coli suspension orally and treated with 200 mg/ml watery extract of pomegranate given orally  

twice daily , the fourth group (GT2) received 1 ml of E.coli suspension orally and treated with 

amoxicillin (10 mg/Kg) given orally  twice daily ,  all treatments were began immediately after 

induction of  infection . two animals from each groups sacrificed at days 7 , 14 , 21 after induction of 

infection for examined the development of case , in the same time specimens from intestine , liver was 

sectioned for detection on histopathological changes. 

 Procedure of routine histological technique: 

      Fixation the speciemence in buffered formalin (10%) is the first step in the procedure in the 

histological study. Tissue speciemence (from livers and intestines) were dehydrated in ascending 

concentrations of ethanol (70%, 80%, 90% and 100%), after that clearing by xylol. Infiltration is the 

process by which the xylene is replaced by paraffin. First a 50:50 mixture of xylene (30 minutes) and 

paraffin followed by two changes of 100% paraffin. The first paraffin bath lasts for 2 hours. The 

second one is 3 hours to overnight, best not to exceed 5 or 6 hours since tissue tends to shrink in the 

heat. Infiltration typically occurs in an oven at 58 -60°C. Next the tissues are oriented and embed in a 

paraffin block. Block is placed in ice water to solidify. Sections (7 µm) were fixed on slides, 

deparaffinized by place slides in xylene for 10 minutes. Next a second change of xylene for 10 

minutes. Slides are then rehydrated through a grades series of alcohols to distilled water. The slides 
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are then placed in hematoxylin for 3 to 5 minutes. Next place the slides in 70% ethanol for 2 to 5 

minutes. Counter stain with eosin in 70% ethanol for 2 to 5 minutes. Rinse off excess eosin. Next 

dehydrate and clear in xylene. Add a small drop of mounting medium to the slide and finally add a 

cover slip. Allow to dry before examining. 

Results & discussion : 

 The results of gross lesions: 

     The results revealed that the gross lesions that observed in the group of control positive (GC
+
) after 

7 days of induction of infection were hemorrhagic hepatitis and severe hemorrhagic enteritis (figures: 

1&2), while after 14 days the gross lesions characterized by presence of large white sac in the liver 

and the intestine slightly enlarged and emphysematous (figure: 3). After 21 days of  induction of 

infection the lesions includes congestion of intestine with presence of pasty yellowish contents and 

presence of large white enlargement in the liver (figures: 4 &5). The gross lesions of group (GT1) 

after 14 days of treatment with Punica granatum L showed normal liver and intestine (figure: 6). The 

lesion that observed in the group (GT2) after 14 days of treatment with Punica granatum L includes 

congestion of intestine with presence of pasty yellowish contents (figure: 7 ).  

 The results of histopathological study: 

    The results revealed that the morphological alterations in the (GC 
+
) after 7 days of induction of 

infection with E.coli include hemorrhagic hepatitis; there are hepatocytes degeneration (Ballooning 

cells), extravassated RBCs and accumulation of inflammatory cells. Changes in the small intestine 

revealed severe sloughing in the intestinal villi with edema and necrosis in the mucosa, as well as 

necrosis of intestinal glands (figures: 8, 9 &10), while after 14 days of infection the changes were  

hemorrhagic necrosis of liver associated with fatty degeneration and accumulation of inflammatory 

cells (figures:11&12). The histopathological changes in the small intestine showed hypertrophy of 

intestinal villi with accumulation of inflammatory cells (figure: 13). The morphological alterations in 

(GC
+
) after 21 days include hepatitis that characterized congestion with accumulation of inflammatory 

cells (figures: 14, 15 & 16). The histological examination of infected groups showed mild diffuse 

inflammation with high numbers of neutrophils which may be due to attachment of bacteria to the 

intestinal cells which cause lesion progressing with effacement of the microvillus and changing the 

cells morphology 
(12)

. The E. coli infection is characterized by E. coli attached intimately to the 

epithelial cell surface membrane with effacement of brush border microvilli and vascular necrosis, as 
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well as neutrophil mediated epithelial cell destruction
 (13)

. The liver showed swelling of their 

hepatocytes with decreased sinusoidal spaces and necrotic foci and this may be due to E coli infection 

because there is same degree of liver necrosis displayed by the hepatic cells in all bacterial infections 

(14)
, also there is hemorrhagic foci and microthrombi which may caused by intra–vascular –hemolysis 

(15)
. 

      The morphological alterations in the group (GT1) after 7 days of induction of infection and 

beginning of treatment with Punica granatum L showed normal liver texture but there are dilatation of 

some bile ducts and sinuses as well as engorgement some of bile ducts with bile (figures: 17&18). At 

the same time the results of morphological study in the intestine revealed normal intestinal tissues 

(figure: 19).  While after 14 days of treatment with Punica granatum L the liver undergo the same 

changes that observed after 14 days of treatment also the intestine (figure: 20). After 21 days of 

treatment with Punica granatum L the intestine showed normal intestinal tissues, but there is a 

thickening in the muscularis layer of mucosa and enlargement in the intestinal glands that full with 

secretion (figures: 21, 22 & 23). Many researchers were accordance with our results revealed that the 

histological examination of liver sections in the rats treated with P.granatum against 

Pentachlorophenol-Induced Oxidative Stress, Cytogenetic Toxicity and hepatic damage in rats showed 

a normal hepatic architecture with distinct hepatic cells, sinusoidal spaces and a central vein, portal 

tract with prominent nucleus. There were no abnormalities or histological changes in the liver of rats 

treated with two doses of P. granatum (200 & 400 mg/kg/day)
 (16)

.The hepatoprotective effect of 

pomegranate has been investigated by animal experiments in vivo these effect was considered to be 

probably resulted from the potent antioxidant activity of polyphenols in flower extract of 

pomegranate
(17;18)

. Many researchers suggest that an appropriate bioactive compound may be 

developed from P. granatum pericarp as alternative treatment for the E. coli O157: H7 infection. The 

crude plant may also be administered to prevent VT (Verocytotoxin) production in the human intestine 

to solve the problem of subinhibitory effects from the use of antibiotics
 (19)

. Several studies 

investigated the antidiarrheal activity of aqueous and alcohol extracts of the pomegranate fruit rind in 

3 experimental models using albino rats. The extracts exhibited significant activity in rats when 

compared to loperamide hydrochloride, astandard antidiarrheal drug
 (20)

. 

   The morphological alterations in the group (GT2) after 7 days  of treatment with amoxicillin showed 

hydropic degeneration with accumulation of inflammatory cells with necrosis of some of hepatocytes 

(figure: 24), while in the small intestine showed atrophic mucosa thinner than normal and shortened 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=antioxidant+activity
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and widely separated. The mucosa consists of irregular glands and many of them containing large 

droplets of mucin (figure: 25). After 14 days of treatment with amoxicillin the alterations includes 

hydropic degeneration  with accumulation of inflammatory cells with necrosis of some of hepatocytes, 

while in the intestine revealed infiltration of the duodenal mucosa by inflammatory cells with loss of 

villi (villous atrophy), and hyperplasia (elongation) of crypts (figure 26).  After 21 days of treatment 

with amoxicillin the changes showed flat small bowel mucosa with infiltration of the duodenal mucosa 

by inflammatory lymphocytes and plasma cells (figure: 27). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2) GC
+  

 day 7: Severe hemorrhagic 

enteritis. 

Figure (1) GC
+ 

: day7: hemorrhagic 

hepatitis (yellow arrows) and hemorrhagic 

enteritis (blue arrows).   

Figure (4)GC
+
 : day21: gross lesions of 

intestine and livers showed congestion of 

intestine with presence of pasty yellowish 

Figure (3) GC
+
 : day14: presence of large 

white sac in the liver (yellow arrow) while 

the intestine slightly enlarged and 
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Figure (6)GT1- day14: gross lesion  showed 

normal liver and intestine after 3 days of 

treatment.  

Figure (5) GC
+
 day 21: part of small intestine 

contain  pasty yellowish contents.  

Figure (7) GT2-day14: gross lesions of 

intestine showed congestion of intestine with 

presence of pasty yellowish contents. 

Figure (8) GC
+
 - day7: section of liver revealed 

hemorrhagic hepatitis; there are hepatocytes 

degeneration (Ballooning cells)(black arrows), 

extravassated RBCs (yellow arrow) and 

accumulation of inflammatory cells (I). H&E, 

400X. 
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Figure (10) GC
+
day7: section of small 

intestine showed sloughing and distruction 

of intestinal villi(yellow arrow)  as well as 

necrosis of intestinal glands (black arrows). 

H&E, 400X. 

Figure (9)GC
+
day7: section of small intestine 

revealed severe sloughing in the intestinal villi 

with edema and  necrosis in the mucosa. H&E, 

400X. 

Figure (12)GC
+
day14: section of liver 

revealed hemorrhagic necrosis (black 

arrow) associated with fatty degeneration 

(white arrows) and accumulation of 

inflammatory cells (yellow arrows). H&E, 

Figure (11)GC
+
day14: section of liver  

revealed hemorrhagic necrosis of liver. H&E, 

100X. 
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Figure (13)GC
+
day14: section of small 

intestine showed hypertrophy of intestinal 

villi (black arrow) with accumulation of 

inflammatory cells (yellow arrows). H&E, 

400X. 

Figure (14)GC
+
day21: section of  liver 

showed hepatitis ; there are 

congestion(Con.)  with accumulation of 

inflammatory cells (Inf.). H&E, 100X.  

Figure (16)GC
+
day21: section of liver 

showed congestion with fatty changes 

(white arrows) in some of hepatocytes  and 

accumulation of inflammatory cells 

(yellow arrows). 

Figure (15)GC
+
day21: section of liver  

showed hydropic degeneration  (black 

arrows) with accumulation of inflammatory 

cells (boxes). H&E, 400X.  
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Figure (17) GT1-day7: section of liver 

showed normal liver texture but there are 

dilatation of some bile ducts and sinuses 

(black arrows) as well as engorgement 

some of bile ducts with bile (white arrows). 

H&E, 100X.    

Figure (18) GT1-day7: section of liver 

showed normal hepatocytes, but there are 

congestion of portal vein with dilation of 

bile ducts. H&E, 400X.  

Figure (20)GT1-day14:  section of intestine 

showed normal intestinal tissues. H&E, 

100X. 

Figure (19)GT1-day7:  section of intestine 

showed normal intestinal tissues. H&E, 

100X. 
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Figure (21)GT1-day21:  section of intestine 

showed normal intestinal tissues, but there 

is a thickening in the muscularis layer of 

mucosa. H&E, 100X. 

Figure (22)GT1-day21:  section of intestine 

showed normal intestinal tissues. H&E, 

400X. 

 

Figure (23) GT1-day21:  section of 

intestine showed normal intestinal tissues 

as well as enlargement in the intestinal 

glands that full with secretion. H&E, 400X. 

 

Figure (24) GT2-day7: section of liver  

showed hydropic degeneration  (yellow 

arrows) with accumulation of inflammatory 

cells (boxes) with necrosis of some of 

hepatocytes (Black arrow). H&E, 400X.  
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Figure (25) GT2-day7: section of small 

intestine showed atrophic mucosa thinner 

than normal and shortened and widely 

separated. The mucosa consists of irregular 

glands (black arrow) and many of them 

containing large droplets of mucin (yellow 

arrow). H&E, 100X.  

Figure (26) GT2-day14: section of small 

intestine showed infiltration of the 

duodenal mucosa by inflammatory cells 

(black arrows) with loss of villi (villous 

atrophy), and hyperplasia (elongation) of 

crypts. H&E, 100X.  

 

Figure (27) GT2- day21:  section of small 

intestine showed flat small bowel mucosa 

with infiltration of the duodenal mucosa by 

inflammatory lymphocytes (L) and plasma 

cells (P). H&E, 100X.  
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انشياٌ انًائٍح فً ػلاض الاعهال انًغرؽذز ذعشتٍا فً انعشراٌدساعح ذأشٍش خلاصح قشىس   

ؼغٍ خهف ػهٍىي      اؼًذ ظاعى َؼًح    ػهً يؽًذ غاصي   

 كهٍح انطة انثٍطشي / ظايؼح انقادعٍح

 انخلاصح :

 هذفد انذساعح انؽانٍح انرؽشي ػٍ انفؼانٍح انًضادج نلاعهال نهخلاصح انًائٍح نقشىس انشياٌ فً انعشراٌ      

 فٍها الاعهال ذعشتٍا ػٍ طشٌق اػطاء ظششىيح الاششٌشٍا انقىنىٍَح . كشفد َرائط انذساعح  انؽانٍح حانًغرؽذش

اٌ كم يٍ انكثذ والايؼاء كاَا طثٍؼٍٍٍ ونى ٌلاؼع اي افاخ ػٍاٍَح   واترذا يٍ الاعثىع انصاًَ يٍ تذء انؼلاض

وانرً كاَد ذخرهف تصىسج كثٍشج ػٍ الافاخ انؼٍاٍَح انرً ذى ذغعٍهها فً يعًىػح  GT1واضؽح فً يعًىػح 

   +GSانغٍطشج انًىظثح 
ؼٍس نىؼع وظىد انرهاب انكثذ انُضفً وانرهاب الايؼاء انشذٌذ ، وظىد اكٍاط تٍضاء 

نكثذ فً انىقد انهىٌ فً انكثذ وذضخى الايؼاء انخضتً ، اضافح انى ذىاظذ يؽرىٌاخ ػعٍٍُح صفشاء وذضخى تا

وانرً ػىيهد تلايىكغغهٍٍ وانرً كشفد وظىد  GT2   َفغه نىؼظد اخرلافاخ فً الافاخ انؼٍاٍَح ػٍ يعىػح 

 اؼرقاٌ فً الايؼاء كًا اظهشخ وظىد يؽرىٌاخ ػعٍٍُح صفشاء داخم الايؼاء .
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 +GSاظهشخ َرائط انرغٍشاخ انشكهٍح فً يعًىػح       
عششىيح الاششٌشٍا اٌاو يٍ اؼذاز الاصاتح ت 7تؼذ 

انقىنىٍَح وظىد انرهاب انكثذ انُضفً ، كًا ععهد وظىد ذغٍشاخ واضؽح فً الايؼاء انذقٍقح ذًصهد تىظىد 

اَغلاخاخ شذٌذج فً صغاتاخ الايؼاء وخضب وذُخش فً انطثقح انًخاطٍح كزنك وظىد ذُخش فً انغذد انًؼىٌح ، تؼذ 

شضٍح تىظىد  ذُخش َضفً تانكثذ سافقه ذُكظ دهًُ وذعًغ نهخلاٌا ٌىو يٍ اؼذاز الاصاتح  ذًصهد انرغٍشاخ انً 41

قح ؼذوز فشط ذُغط نهضغاتاخ يغ ذعًغ نهخلاٌا الانرهاتٍح ، كًا اظهشخ انرغٍشاخ انُغعٍح فً الايؼاء انذقٍ

 الانرهاتٍح.

كثذ طثٍؼً  ٌىيا يٍ تذء انؼلاض تخلاصح قشىس انشياٌ نىؼع وضغ 7تؼذ  GT1ايا انرغٍشاخ انشكهٍح فً يعًىػح 

يغ وظىد ذىعغ يؽذود نثؼض انقُىاخ انصفشاوٌح وانعٍىب واؼرقاٌ تؼض انقُىاخ انصفشاوٌح وايرلاءها تًادج 

ٌىيا يٍ انؼلاض تخلاصح  41انصفشاء. فً انىقد َفغه اظهشخ انذساعح انشكهٍح اٌ َغٍط الايؼاء طثٍؼً ، تؼذ 

ٌىيا كاَد  14هشخ ػُذ  انٍىو انغاتغ يٍ انؼلاض ، تؼذ قشىس انشياٌ اظهش انكثذ والايؼاء َفظ انرغٍشاخ انرً ظ

 الايؼاء طثٍؼٍح يغ وظىد ذصخٍ فً انطثقح انؼضهٍح نهثطاَح انًؼىٌح وذضخى يؽذود فً انغذد انًؼىٌح .

اٌاو يٍ انؼلاض تؼقاس الايىكغهٍٍ وظىد ذُكظ يائً يغ ذعًغ  7تؼذ  GT2اظهشخ انرغٍشاخ انشكهٍح فً يعًىػح 

نهخلاٌا الانرهاتٍح وذُكغاخ نثؼض انخلاٌا انكثذٌح تًٍُا كاَد الايؼاء انذقٍقح ضًىسا وانثطاَح اَؽف يٍ انطثٍؼً 

ى قطشاخ واقصش ويُفصهح تشكم واعغ ، انطثقح انًخاطٍح ذؽرىي ػهى غذد غٍش يُرظًح وانؼذٌذ يُها ذؽرىي ػه

ٌىيا يٍ تذء انؼلاض ذضًُد انرغٍشاخ ذُكظ يائً يغ ذعًغ نهخلاٌا الانرهاتٍح وذُخش  41كثٍشج يٍ انًخاط ، تؼذ 

تؼض انخلاٌا انكثذٌح ، ايا الايؼاء فهىؼع اسذشاغ نهخلاٌا الانرهاتٍح يغ فقذاٌ نهضغاتاخ وفشط انرُغط نلاقثٍح وتؼذ 

طػ نهطثقح انًخاطٍح انًؼىٌح واسذشاغ نهخلاٌا انهًفاوٌح وانخلاٌا ٌىيا يٍ انؼلاض تالايىكغهٍٍ نىؼع ذغ 14

 انثلاصيٍح نهطثقح انًخاطٍح نلاشُى ػششي

....................................................................................................................................... 

 انخلاصح انًائٍح نهشياٌ ، الاعهال ، الاششٌشٍا انقىنىٍَح ، انعشراٌ انكهًاخ الافرراؼٍح :

 

 

 

 


