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Abstract 
         Recently the use of synthetic food coloring additives was increased and the levels of human 
exposure to such agents are very broad, thus feeding over long periods may continually possess 

potential hazards to the human health. Also most of the food colors tested in the conventional toxicity 

experiments showed toxic effects at very high level of intake i.e. 1-5 % in the diet. 

         The aim of this study was to evaluate the histological and histochemical effects of some of 
these substances (Sodium nitrate and sunset yellow) on the liver of adult albino rats.                                                                                                             

The study included three main parts: 

A. Histological studies on the liver under the effect of (Sodium nitrate and sunset yellow) 
substances. Using paraffin sections, which were stained with Hx & Eosin, Masson 

Trichrome  

B. Evaluation of histochemical activity of both alkaline phosphates enzyme and succinic 
dehydrogenase enzymes on the renal tissue. 

C. Statistical evaluation using image analyzer to detect glomerular area,  area  percentage                                                                                                                                                                                                                                                                                                                                                                                                                                          

of collagen fibers distribution and optical density of both alkaline phosphatase enzyme 

activity in glomerulus and succinic dehydrogenase enzyme activity in renal tubules. 
Seventy adult male albino rats were used.  Nitrate and sunset yellow were given orally 

through a gastric tube in dose of 1 mg / kg / b.w. daily.  The animals were classified into 

seven groups. 
 

1. Group I (Control group)   

2. Group II: The animals were given sodium nitrate in a dose of 1mg/kg/bwt for one 
month. 

3. Group III: The animals were given sun set yellow in a dose of 1mg/kg/bwt/day for one 

month.  

4. Group IV: The animals were given sodium nitrate and sunset yellow for one month in a 
dose of 1mg/kg/bwt/for each drug in a separate manner. 

5. Group V: The animals were given sodium nitrate similar to the previous dose as group 

II for one month and left 2 weeks without oral intubations. 
6. Group VI: The animals were given sun set yellow No 6 in a dose and route of 

administrations as group III for one month and kept without intubations for 2 weeks. 

7. Group VII: The animals were given both sodium nitrate & sunset yellow by the same 

dose and route of administration as in group IV for one month and kept without 
intubations for 2 weeks. 

 

Introduction 
       Food additives are common in our life 

and plays an important role in human 
being’s life. Nitrate and nitrite are ubiquitous 

in nature and their presence are essential for 

the fertility of the soil, and used as 

international food additive added to the 

original food or mixture of foods for  specific 
purposes (Kilgore and Li.,1980). 

         The continuous use of nitrogenous 

fertilization in agriculture is the major source 
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of nitrate and  nitrite which have been shown 

to be present in a wide variety in relatively 

high concentration (Walker, 1975). Nitrate 
itself is not toxic to mammals but it can be 

reduced to nitrite, most  importantly by 

bacterial action during the storage of nitrate 

containing food. (Swann, 1975). 
         Synthetic food coloring additives are 

products from modern organic chemistry, 

which have been   added to the list of additives 
used by the food industries. However, the 

available literature   regarding their toxicity or 

metabolism revealed that little work has been 

published in the last   decade (El- saadany, 
1991). 

         Colors as an additives pigment or other 

substances synthesized, extracted, isolated or 
otherwise derived from vegetables or other 

sources (Furia, 1972; Shaker et al., 1989). 

         Coloring additives are vital constituents 
of food. They are probably the first 

characteristics   perceived by the senses and are 

indispensable to the modern day consumer as a 

means for the   rapid identification and affiants 
acceptance of food (Furia, 1972; Taylor, 

1980; Marmian, 1984; Babu & Shenalikar, 

1995). 
         In recent years colors have attracted more 

attention than any other food additives, 

because they   are the most obvious cosmetics 
and partially because people have made 

connection between   some artificial dyes and 

adverse reactions to food (Marmian, 

1984).However such levels of    intake is not 
normally encountered. Therefore, more 

attention has been forced on the  biological 

activity and effect of such colors which include 
chemical and physical specifications, short 

term and long term toxicity, carcinogenicity 

and metabolic studies (Salah, 1994; Babu &  

  Shenolikar, 1995). 
 

Material And Methods 
         Seventy male albino rats (Rattus 

Novigisus) were used in of average body 

weight about 120 gms and there average 
age about 2 months.  

         The animals were divided into 7 

groups 10 rats / each. Each group of 
animals were placed in stain steel cage & 

maintained on standard pellet diet & water.  

         The substances used in this study 

were sodium nitrate and sunset yellow; both 

of them are available in powder form. Both 
of substance is given orally by gastric tube 

in a dose (1mg\bw\day). The dose was 

calculated according  ( Paget and Barnes -

1964)                                                         
         The animals were divided into 7 main 

roups (10 rats /each).             

1-Group I (Control group)   
2-Group II: The animals were given odium 

nitrate in a dose of 1mg/kg/b wt for   one 

month. 

3-Group III: The animals were given sun 
set yellow in a dose of 1mg/kg/bwt/day for 

one month.  

4-Group IV: The animals were given 
sodium nitrate and sunset yellow for one   

month in a dose of 1mg/kg/bwt/for each 

drug in a separate manner. 
5-Group V: The animals were given 

sodium nitrate similar to the previous dose   

as group II for one month and left 2 weeks 

without oral intubations. 
6-Group VI: The animals were given sun 

set yellow No 6 in a dose and route of    

administrations as group III for one month 
and kept without intubations for 2    weeks. 

7-Group VII: The animals were given both 

sodium nitrate & sunset yellow by the same 
dose and route of administration as in group 

IV for one month and kept without 

intubations for 2 weeks. 

         Paraffin section were prepared (6 um 
thick) stained with H&E and                         

Masson trichrome. Frozen sections (6um) 

were prepared to study the activity of both 
alkaline phosphatase and Succinic dehyd-

rogenase enzymes. 

         Quantitative study was done by using 

image analyzer for estimating the glom-
erular area, area percentage of collagen 

fibers distributions and optical density of 

both alkaline phosphatase enzyme activity 
in glomerulus and succinic dehydrogenase 

enzymes activity   in renal tubules. 

 

Results 
I-Morphological changes (fig1,11) 

    (A)- Hamatoxylin and Eosin stain 

sections  
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         The kidney divided into an outer 

cortex and inner medulla. The cortex 

contains numerous renal corpuscles, 
proximal and distal convoluted tubules. The 

proximal convoluted tubules are lined with 

tall cubical darkly acidophilic cells. The 

distal convoluted tubule is lighter in 
staining and wider lumen. The medulla 

contain loops of Henle and collecting 

tubules. Loop of Henle is lined by simple 
squamous epithelium in thin segment and 

low cuboidal epithelium in thick segment. 

Collecting tubules and ducts are pale in 

staining and lined by a simple cuboidal 
epithelium.  

         The second group which treated with 

Sodium nitrate, and The fourth group which 
treated with sodium nitrate and sun set 

show congested glomeruli and blood 

capillaries. Both proximal and distal 
convoluted tubules are dilated with some 

degenerated cells and significant increase in 

glomerular area. Changes in the seventh 

group it was noticed recovery changes. No 
significant changes in glomerular area, 

while in the other groups the observed 

changes are more or less similar to the 
normal renal tissues. 

 

(B)- Masson Trichrome Stain sections 
         In the control group normal fibrous 

tissue distributions between renal tissues 

are observed.  

         The second group and the fourth 
groups shows marked increase in fibrous 

connective tissue distribution mainly in 

glomerulus and in between renal tubules  

The seventh group shows no distinct 

changes in the distribution of the 

connective tissue in the renal tissue. 
 

11-Histochemical results  

         Changes in the Alkaline phosphatase 

and succinic dehydrogenase enzymes 
activities were estimated in optical density 

(O.D) unit and was measured by using the 

image analyzing computer system. The area 
examined was mainly the glomerulus in 

Alkaline phosphatase and the renal tubules 

in succinic dehydrogenase. 

  

     (A) Changes in Alkaline phosphatase 

enzyme activity.  

          The first group (Control group) 
shows normal distribution of alkaline 

phosphatase enzyme activity in both 

glomerulus and renal tubules The second 
group Which represents sodium nitrate 

treated group and fourth group shows 

decrease in the  alkaline phosphatase 

enzyme activity in glomerulus while in the 
seventh group no changes were observed. 

 

(B)-Changes in succinic dehydrogenase  

enzyme activity: 

         The first group (control group) shows 

intense succinic dehydrogenase enzyme 
activity in renal tubules .The second group, 

The fourth group and seventh group shows 

decrease in the  succinic dehydrogenase 

enzyme activity when compared the control 
group.. 
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Table (1) Changes in Renal Glomerular Area Under the Effect of Sodium Nitrate and Sun 

Set Yellow.  
 

Area (um
2
) Group1 Group2 Group 3 Group 4 Group5 Group 6 Group 7 

Mean 3956.474 8183.720 5442.089 7202.862 4581.335 6248.504 4006.670 

Min 2318.126 4996.294 3874.700 3288.197 4623.240 3175.357 3080.411 

Max. 6269.833 15575.387 7717.752 10857.721 5869.239 11328.313 4645.688 

SD 1502.488 3280.079 1133.233 2452.132 1327.194 2600.264 606.450 

SEM 531.210 1159.683 400.658 680.099 593.539 694.950 247.582 

T-Test 

 

Control VS 

Group2 

Control VS Group3 

Control VS 

Group4 

Control VS Group5 

Control VS 

Group6 

Control VS 

Group7 

0.0051 0.0424 0.0033 0.4629 0.0343 0.9402 

P value p> 0.01 p>0.05 p>0.01 p>0.05 P < 0.05 p>0.05 

Significance  Sig. Inc. Sig. Inc. Sig. Inc. NS Sig. Inc. NS 

 

Figure (1) Changes in Renal Glomerular Area Under The Effect of Sodium Nitrate and 

Sun Set Yellow.  
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 Table (2) Changes in Renal Fibrous Tissue Under the Effect of Sodium Nitrate and Sun 

                 Set Yellow.  

 

Area (um
2
) Group1 Group2  Group 3 Group 4 Group5 Group 6 Group 7 

Mean 0.154 0.263 0.154 0.166 0.094 0.237 0.172 

Min 0.107 0.170 0.071 0.085 0.080 0.096 0.083 

Max. 0.225 0.332 0.223 0.225 0.126 0.349 0.298 

SD 0.040 0.063 0.054 0.046 0.022 0.108 0.075 

SEM 0.014 0.021 0.019 0.017 0.011 0.044 0.030 

T-Test 

  

Control VS 

Group2 

Control VS 

Group3 

Control VS 

Group4 

Control VS 

Group5 

Control VS 

Group6 

Control VS 

Group7 

0.0008 0.9913 0.5993 0.0210 0.0670 0.5752 

P value P < 0.01 P > 0.01 p>0.05 P< 0.05 P > 0.05 p>0.05 

Significance   Sig. Inc  NS NS Sig. Dec  NS NS 

 

Figure (2) Changes in Renal Fibrous Tissue Under The Effect of Sodium Nitrate and Sun 

Set Yellow.  
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 Table (3) Changes in Renal Glomerular Alkaline Phosphatase Enzyme Activity 

                  Under the Effect of Sodium Nitrate and Sun Set Yellow.  

 

O.D. Group1 Group2  Group 3 Group 4 Group5 Group 6 Group 7 

Mean 1.365 0.894 0.775 0.271 1.051 0.936 1.381 

Min 1.590 1.138 0.937 0.570 0.752 1.026 1.381 

Max. 2.007 1.503 1.111 1.305 2.171 1.521 2.170 

SD 0.153 0.138 0.063 0.306 0.593 0.189 0.328 

SEM 0.062 0.056 0.026 0.125 0.242 0.007 0.134 

T-Test 

  

Control VS 

Group2 

Control VS 

Group3 

Control VS 

Group4 

Control VS 

Group5 

Control VS 

Group6 

Control VS 

Group7 

0.0002 0.0003 0.0001 0.1257 0.0002 0.8846 

P value p> 0.001 p>0.001 p>0.001 p>0.05 P < 0.001 p>0.05 

Significance   Sig. Dec.  Sig. Dec.  Sig. Dec. NS Sig. Dec. NS 

 

fig. (3) Changes in Renal Glomerular Alkaline Phosphatase Enzyme Activity Under The 

            Effect of Sodium Nitrate and Sun Set Yellow.  
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Table (4) Changes in Succinic Dehydrogenase Enzyme Activity in renal tubules Under the  

                Effect of Sodium nitrate and sun set yellow.  

  

O.D. Group1 Group2  Group 3 Group 4 Group5 Group 6 Group 7 

Mean 0.303 0.282 0.221 0.271 0.299 0.204 0.226 

Min 0.252 0.280 0.199 0.209 0.241 0.180 0.187 

Max. 0.556 0.574 0.403 0.538 0.665 0.380 0.420 

SD 0.129 0.130 0.090 0.125 0.155 0.085 0.097 

SEM 0.053 0.053 0.037 0.051 0.063 0.035 0.040 

T-Test 

  

Control VS 

Group2 

Control VS 

Group3 

Control VS 

Group4 

Control VS 

Group5 

Control VS 

Group6 

Control VS 

Group7 

0.8105 0.1202 0.5753 0.9498 0.0640 0.1514 

P value p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 

Significance NS NS NS NS NS NS 

 
figure (4) : Changes in Renal Tubuler Succinic Dehydrogenase Enzyme Activity Under  

                   The Effect of Sodium Nitrite and Sun Set Yellow.   
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Fig 1: Collective photomicrograph of sections in the rat kidney 

               1- GGrroouupp  11""ccoonnttrrooll  ggrroouupp  ""  sshhoowwss    tthhee  nnoorrmmaall  gglloommeerruullii,,  pprrooxxiimmaall  aanndd  ddiissttaall    

                                      ccoonnvvoolluutteedd  ttuubbuulleess..    
               2- GGrroouupp  22""ttrreeaatteedd  wwiitthh  ssooddiiuumm  nniittrraattee''''  sshhoowwss  ccoonnggeesstteedd  bblloooodd  ccaappiillllaarriieess  aanndd    

                                      ddiillaatteedd  pprrooxxiimmaall  aanndd  ddiissttaall  ccoonnvvoolluutteedd  ttuubbuulleess  aanndd  ddeeggeenneerraatteedd  cceellllss..        

               3- Group 4"treated with sodium nitrate and sun set" shows congested glomerulus  

                   & dilated proximal and distal convoluted  tubules vaculations and degeneration  
                   of some cells. 

              4-GGrroouupp  77""ssooddiiuumm  nniittrraattee  aanndd  ssuunn  sseett  rreeccoovveerryy""  sshhoowwss  ssoommee  ddeeggeenneerraatteedd  cceellllss    

                                    ssuurrrroouunnddeedd  bbyy  ffiibbrroobbllaassttss..    (Hx&E  X500).                          
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Fig 2: Collective photomicrograph of sections in the rat kidney 
           1-  GGrroouupp  11""ccoonnttrrooll  ggrroouupp""  sshhoowwss  nnoorrmmaall  CC..TT..  ddiissttrriibbuuttiioonnss..  

           2- Group 2"treated with sodium nitrate" shows marked  increase in fibrous C.T. in  

               glomerulus and in-between renal tubulues. 
           3- Group 4"treated with sodium nitrate and sun set" shows  C.T. distributions similar  

               to control group. 

           4-Group 7"sodium nitrate and sun set" shows  C.T. distributions similar to control  

               group.  (Masson trichrome stain    x 500). 
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Fig 3: Collective photomicrograph of a sections in the rat kidney 
              1-Group 1 "control group" shows alkaline phosphatase enzyme activity distribution  

                 in the tubules and glomerulus. 

              2-Group 2"treated with sodium nitrate" shows decrease alkaline phosphatase 
                  enzyme activity in glomeruli. 

              3-Group4"treated with sodium nitrate and sun set" shows decrease alkaline  

                  phosphatase enzyme activity. 

              4-Group 7)"sodium nitrate and sun set recovery" shows alkaline phosphatase  
                 enzyme activity similar to control group. (Gomori stain x 500) 
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Fig 4: Collective photomicrograph of sections in the rat kidney 

                 1-Group1 "control group" shows intense succinic dehydrogenase enzyme activity  

                     in renal tubules. 
                 2-Group 2"treated with sodium nitrate" shows decrease succinic dehydrogenase 

                    enzyme activity.  

                 3-Grroouupp  44""ttrreeaatteedd  wwiitthh  ssooddiiuumm  nniittrraattee  aanndd  ssuunn  sseett""  sshhoowwss  ddeeccrreeaassee  iinn    ssuucccciinniicc    

                                          ddeehhyyddrrooggeennaassee  eennzzyymmee  aaccttiivviittyy  iinn  rreennaall  ttuubbuulleess..  
                      4-Grroouupp77""ttrreeaatteedd  wwiitthh  ssooddiiuumm  nniittrraattee  aanndd  ssuunn  sseett""  sshhoowwss  nnoo  cchhaannggeess  iinn      

                                        ssuucccciinniicc  ddeehhyyddrrooggeennaassee  eennzzyymmee  aaccttiivviittyy  iinn  rreennaall  ttuubbuulleess..  

                    (Nachlas technique   X500).     
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Discussion 
         It has been noticed that people 
especially children at the age of nursery 

usually used food containing colorant and 

additives with great amounts which attracts 
their attention. 

         Appetite is a concept largely influen-

ced by vision, when we look at a certain 

food; we first appreciate its image. If we 
don't like its color, we don't feel like 

purchasing it. Before we buy a food, first 

the food has to capture our attention, seize 
our appetite. Colors play a large role in 

attracting us to foods. So, food industries, 

realizing this basic human tendency, play 

with the color concept cunningly, for the 
sake of having us consume their products in 

greater quantities with more appetite. Food 

additives are substances that not normally 
consumed as a food by itself and not 

normally used as a typical ingredient of the 

food, whether or not it has nutritive value. 
         Nowadays, food additives are 

considered to be one of the difficult 

problems in the food industry. All food 

additives, whether actually in use or being 
proposed for use, should be subjected to 

appropriate toxicological testing and 

evaluation? The natural additives are safer 
and appreciated the addition of food 

preservatives and coloring.  

         Synthetic compounds should be either 
omitted completely or highly restricted to 

lower levels due to its side effects. 

The present study was carried out on adult 

albino rats to evaluate the side effects of 
these food additives on its kidney.  

         It is known that nitrate and nitrite and 

dimethyl amine may react in the gastroin-
testinal tract synthesizing, the harmful 

dimethynitrosoamine substances which had 

adverse effects on animal and human 

organs (Swan, 1975), nitrate and nitrite also 
cause pathological changes in rat liver 

(Gracia et al., 1987) and kidney (Gojer & 

Sawant, 1992 and Anthony et al., 1994), 
pleasant chicks liver and kidney (Storand 

and Persin, 1983).  

         Also nitrite reacts with amines to 
produce nitrosamines and with amides to 

produce nitrosamides. Nitosamines and 

nitrosomides constitute the N-nitroso 

compounds (NNC) and the reaction with 
nitrite is called nitrosation, nitrosamines 

readily induced tumours of the liver, 

oesophagus, kidney, nasal cavity and 
pancreas and notrosamine chiefly induce 

tumours of glandular stomach, small 

intestine and nervous as well as lymphoid 

systems the tissue affections dependences 
on the species (NNC) and the treatment 

system (Sidney, 1986). 

         Nitrates and nitrites are environmental 
pollutants present in food & water and it is 

suggested that they may be contribute to the 

etiology of kidney diseases and problems 

related to immunity in domestic fowls.  
Kidney has a vital physiological role in case 

of toxicity, in this study we try to evaluate 

the effects of nitrites & sunset yellow on 
the renal morphology.  

         Studies of the histochemical activities 

of succinic dehydrogenase & alkaline 
phosphatase enzymes facilitate understan-

ding the effect of food additives on renal 

tissue. 

          We selected two agents of food 
additives substances to study their effects 

on the kidney of albino rat, the first one was 

the sodium nitrate as a food preservative 
and the second was the sunset yellow as a 

one of food colorants singly or in 

combination.  
We give sodium nitrate & sunset yellow by 

a gastric tube for one month then stop the 

intubations for another 2 weeks to show the 

possibility of recovery. 
         In the present study, it was found that 

sodium nitrate causes dilatation and cong-

estion of glomerular and peritubular capill-
aries.  The lumen of renal tubules (proximal 

and distal convoluted tubules) becomes 

dilated with degenerations of its cells. This 

action occur when sodium nitrate given 
alone or in combination with sunset yellow. 

         Also, sodium nitrate induces fibrosis 

around glomerulus and renal tubules, which 
may be due to nitric oxide (NO) formations, 

which causes vascular smooth muscle 

relaxation.  This leads to dilatations of their 
lumens and increases their blood flow. 

         The permanent vasodilatation and 

congestion causes cellular hypoxia and 
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death, which may be followed by fibrosis 

(Took J.E., 1996).  

         In sunset yellow given groups there is 
many areas of cellular infiltrations which 

may be due to allergies (Wood, 1980) and 

hypersensitivity to sunset antigens that 

leads to formations of antigen – antibody 
complex which deposited in glomerular 

subendothelial, mesangium and tubular 

cells ,once immune complex are deposited, 
injury induced by both cellular and soluble 

mediators including neutrophils which rele-

ases proteases and monocytes macro-phage 

lymphocyte and natural killer which release 
cytokines, cytotoxic cell mediators growth 

factors also mesangium cells produces 

inflammatory response by releasing cytok-
ines this leads to  glomerulo-nephritis and 

interstitial nephritis.  

         Chronic glomerulonephritis leads to 
glomerular fibrosis and chronic interstitial 

nephritis leads to peritubular fibrosis 

(Stanley et al., 1999).   

         Our findings are agreement with 
(Rowe et al., 1994) which decided that 

sunset has the following side effects artica-

ria (hives), Rhinitis (runny nose) nasal 
congestion. Eosinophilactic response, pur-

pura (bruising). 

         In the present study the alkaline 
phosphatase enzyme activity was signific-

antly decreased as (p<0.05) in both groups 

given sodium nitrate and sunset yellow 

singly or in combination in comparison to 
control group, our findings are in agreement 

with (Moriyama & Nelson, 1987 and 

Kurimoto et al., 1984),Which postulated 
that nitrate in a partly diffusible anion that 

can cross the plasma membrane and 

significantly affect membrane enzymes e.g. 

(adenosine triphos-phate) activity 
(Moriyama and Nelson, 1987) inhibit the 

energy metabolism of the cells and damage 

cell membrane integrity (Kurimoto et al., 
1984). 

         Our findings are also in agreement 

with (Staewsond et al., 1973 and Atef et al., 
1991) hence food preservative as sodium 

nitrate and food coloring agents as sunset 

has many adverse effects and harmful to 

human health so we must avoid food stuffs 
containing these substances as much as 

possible.  
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ة عهىانكهى فى غريلأدزاسة مجهسية نتاثيس بعض انمىاد انمضافة ن

 انجسذان انبيضاء
 

 جمال عبد انسحمه -أشسف محمىد مصطفى -عبد انتىاب محمد اسماعيم

 جبيعت الاشْس -قسى انٓسخٕنٕجٗ    –كهيت انطب 
 
حٓدف ْرِ اندزاست إنٗ يعسفت حأثيس بعط انًوٕا  انخوٗ حعوبف نمغعًوت يتوم َخوساث          

يهَٕت حيث شوب  اسوخاداو ْورِ انًوٕا  فوٗ  انصٕ يٕو كًب ة حبفظت ٔصٍ سج الأصفس كًب ة

الآَٔت الأخيسة بعد إظبفخٓب إنٗ كتيس يٍ الأغعًت انًعهبت يتم انهحٕو ٔالأسًبك ٔانًشسٔببث 
انًاخهفت بيٍ كتيوس يوٍ انُوبض انوريٍ  ينبهوٌٕ سهوٗ اسوخادايٓب ْٔوى نيسوٕا سهوٗ  زايوت ببلآثوبز 

  بسوخاداو يوب ة بنًوٕا  حوأثيس ْودِ أكبٌ انغسض يوٍ ْورِ اندزاسوت ْوٕ حنيويى يودٖ  انعبزة نٓب

سهىكهووٗ اندووس اٌ ( يووب ة يهَٕووت)ٔ يووب ة صووٍ سووج الأصووفس( يووب ة حبفظووت)َخووساث انصووٕ يٕو 

 .            انبيعبء يٍ انُبحيّ انٓسخٕنٕجيّ ٔانٓسخٕكيًيبئيّ

                                                        :انبحث عهى ثلاثة أجزاءهرا أشتمم 

صٍ )ٔ( َخساث انصٕ يٕو) زاست يدٓسيت سهٗ َسيج انكبد ححج حأثيس يب حي: أٔلا           

 سج 

 بصبغّٔسٕيب ٔذنك ببسخعًبل قطبسبث شًعيت يصبٕغت ِ حدسهٗ كلا( الأصفس             
                         .                                ثلاثي الأنٕاٌ انٓيًبحٕكسهيٍ ٔالأيٕسيٍ ،انًبسٌٕ             

نسكسووووويُك ا مَصيى انفٕسوووووفبحيص اننهوووووٕٖ ٔأَوووووصيىحنيووووويى انُشوووووبغ انٓسوووووخٕكًيبئى: ثبَيوووووب       

 فٗ يٓيدزٔجيُيص 

 هٗ                                           َسيج انك             

                                                       . اندزاستنهُخبئج انخي حى انحصٕل سهيٓب يٍ ْرِ  ٔكًٗ ححهيم إحصبئي: ثبنتب       

يٍ اندسذاٌ في يخٕسػ شٓسيٍ يٍ انعًوس ٔيخٕسوػ ٔشَٓوب  70ٔقد اسخادو في ْرِ اندزاست 

 ْووٌٕ %35أنيووبف ،% 5بسٔحيُيووبث ٔ % 20ٔقووديج نٓووب ٔجبووبث يكَٕووت يووٍ  جووساو 120
يدًٕسوبث حخكوٌٕ كوم  7إنوٗ  دوس أٌقود قسوًج انٔفيخبييُبث ٔيعب ٌ ٔ ييوبِ يوٍ انصوُبٕز 

يدًٕسبث يُٓب ندزاست يب ة َخساث   صٕ يٕو  ٔ انصٍ  6 خصصججسذاٌ  ٔ  10يُٓب يٍ 

 فوٗ حويٍ إسخبووسثكوم سهوٗ حودا  ( يوٕو/كدووى/ يدوى 1)سوج الأصوفس سهوٗ انكهوٗ فوي جسسوت 

                                                   .                                                   يدًٕسّ ظببطّانًدًٕست انببقيت 

 .يدًٕست ظببطت نهًنبزَت: انًدًٕست الأٔنٗ -

يوٕو ٔ خخورث انعيُوبث بعود اَخٓوبء  30حى إسطبئٓب َخساث انصوٕ يٕو نًودة : انًدًٕست انتبَيت -

 انًدة 

 .                    يببشسة                       
يوٕو ٔ خخورث انعيُوبث بعود  30حوى إسطبئٓوب انصوٍ سوج الأصوفس نًودة :  :انًدًٕست انتبنتوت - 

 اَخٓبء 

 .    انًدة يببشسة                        

 30حى إسطبئٓب كم يٍ َخساث انصٕ يٕو ٔ انصٍ سج الأصوفس نًودة : : انًدًٕست انسابعت - 

 يٕو
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                                                                                    .انعيُبث بعد اَخٓبء انًدة يببشسة  ٔ خخرث                       

يوٕو ثوى أٔقول انخدوس  ٔ  30حوى إسطبئٓوب َخوساث انصوٕ يٕو نًودة :   . انًدًٕست انابيست -  

 حسكج 

  يٕو         30انفئساٌ نًدة                              

 يٕو ثى أٔقل انخدس  ٔ حسكج  30ئٓب انصٍ سج الأصفس نًدة حى إسطب: انًدًٕست انسب ست -

 يٕو 30انفئساٌ نًدة                         

 30حى إسطبئٓب كم يٍ َخساث انصٕ يٕو ٔ انصٍ سوج الأصوفس نًودة : انًدًٕست انسببعت -  
 يٕو ثى

 .  خخرث انعيُبث يٕو أخسٖ ثى  30ٔحسكج انفئساٌ نًدة  انخدس    أٔقل                        

                                    

 :هىوقد دنت اننتائج عهى ما ي        

 انخغيساث انًدٓسيت  - 1            

شيب ة فٗ حدى انشعيساث انديٕيت انكهٕيت انًكببّ ٔاحخنبَٓب ببندو ٔشيب ة فٗ حدى  نٕحظ ٔجٕ 

انخي أسطيج  يٍ انًدًٕسبث مفي كانكهٕيّ  الأَسدت انهيفيت انًحيطت بٓب ٔانًحيطت ببلأَببيب

نٕحظ أٌ ْرِ انخغيساث نى حخغيس سُد كًب   َخساث انصٕ يٕو يُفس ا أٔ يع انصٍ سج الأصفس
انخي أسطيج انصٍ انًدًٕسبث   مسدو ٔجٕ  حغيس يركس في ك كدنك حٕقل إسطبء ْرِ انًٕا 

        .سج الأصفس

 انخغيساث انٓسخٕكيًيبئيت -2         

انسكسيُك  يٓدزٔجيُيص في  َٕشبغ أَصيى انفٕسفبحيص اننهٕى نص ذٔ  لانّ إحصبئيت في َشبغَ-

انصووٕ يٕو يُفووس ا أٔ يووع انصووٍ سووج الأصووفس  انخووي أسطيووج َخووساث  يووٍ انًدًٕسووبث مكوو

                 .ٔنٕحظ أٌ ْرِ انخغيساث نى حخغيس سُد حٕقل إسطبء ْرِ انًٕا 

انخوي أسطيوج انصوٍ سوج يوٍ انًدًٕسوبث  ملأَوصيى فوي كوفي َشبغ ا س يركسسدو ٔجٕ  حغي-
 الأصفس         

ٌ َسخُخج أٌ ُْبك حوأثيس يًكٍ أٔبعد اسخعساض َخبئج ْرِ اندزاست في يحبٔزْب انًاخهفت      

بإظبفت يب ة انصٍ سج الأصفس  حدحٓبحصيد  مبهىظبز نًب ة َخساث انصٕ يٕو سهٗ أَسدت انك

 . ج الأصفس بًفس ْب ظعيل إنٗ حد كبيسكًب نٕحظ أٌ حأثيس يب ة انصٍ س

سدو انخعسض نٓب نفخساث كدنك بعدو اسخاداو ْرِ انًٕا  في الأغريت ٔ ْدِ اندزاسّ ٕصٗحٔ  

    غٕيهت


