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Abstract: Aging is considered to be either “primary,” that is, the 

inevitable deterioration of cells and tissues structure and function that 

occurs independent of disease, lifestyle, and environmental causes, 

or“secondary,” where the decline in tissue structure and function occurs 

as a result of external influences, including diseases. Chemical 

constituent, total phenolic, lycopene , β-Carotene and total flavonoids 

contents were determined in tomato juice. Fed the diet of twenty old 

female rats administrated different orally levels as tomato juice to 

improve their lipid profile and antioxidant status. The result showed that 

after (28)days the level of Glutathione reductase (GSH), catalase(CAT) 

and Superoxide Dismutase (SOD) in 12 ml tomato juice group were 

significantly (p < 0.05) increased when compared with the positive 

control group ,but the mean value of Malondialdehyde (MAD) in 12 ml 

tomato juice group was lower than that in positive control group. 

Significant correlations were observed among the levels of serum 

triglyceride, serum total cholesterol, serum total lipid, high-density 

lipoprotein (HDL) cholesterol ,atherogenic indices (Atherogenic 

Coefficient (AC), Cardiac Risk Ratio (CRR) and Atherogenic Index 

(AI)) .So, it could be concluded that  tomato juice at level 12 ml was 

partly attributed to the reduced absorption of lipid ,cholesterol and 

increased antioxidant Parameters.            

Keywords: Aging- total phenolic- lycopene - β-Carotene and total 

flavonoids. 
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1.Introduction 

      Aging is considered as a biological process characterized by a 

progressive deterioration in physiological functions and metabolic 

processes that drive to morbidity and mortality. In agreement with the 

free radical theory of aging, reactive oxygen species (ROS), generated as 

by-products of biological oxidations, induce casual and cumulative 

oxidative damage to macromolecules inducing to cellular dysfunction 

with age and eventually cell death (Harman, 1956). Major changes in 

fat mass and distribution occur during aging (Kuk et al., 2009). For 

instance, aging subjects contained higher amounts of body fat than 

young adults; furthermore, fat distributions of aging subjects are 

different from that of young adults, in which more visceral accumulation 

than subcutaneous depots is observed in the former than in the latter 

(Kuk et al., 2009). The accumulation of visceral (abdominal) adiposity 

in aging populations may be accompanied with insulin resistance, 

hypertension and dyslipidemia [hypertriglyceridemia, reduced (HDL) 

and (LDL) particles] (Carr, 2003); in turn, risks of metabolic syndrome-

related diseases, such as coronary heart disease, obesity and diabetes. 

Schlenker (2010) reported that the incidence of disorders such as 

diabetes, cancer, heart disease, memory impairment, hypertension, and 

stroke usually increases with age such declines in health. There is an 

interrelationship between ageing and nutrition, good nutrition helps in 

maintaining functional status and prevents the onset of disability. The 

benefit of good nutrition to health is considered as important to elderly 

as it is to younger people. Conversely nutritional deficiency has been 

associated with numerous health problems in the elderly involving 

anemia, anorexia and weight loss, constipation, dehydration, gastric 

atrophy, cancer, vision disorders, coronary heart disease, diabetes, 

obesity, osteoporosis, hypertension, frailty, pedal edema, infections and 

adverse drug reaction (Puranik, 1999). 

      Tomato (Lycopersicon esculentum) is one of the most popular and 

versatile fruits in the world, because of its taste, color, high nutritive 

value and its diversified use. Tomato and its products are rich in 

antioxidants and considered to be a good source of vitamins C, E and 

carotenoids, particularly lycopene and beta-carotene and other phenolic 

compounds (Ilahy et al., 2011and Pinela et al., 2012). Tomato juice is 

the most important fruits juice with respect to per capita consumption, 
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about 3-7% of raw material is lost as waste during tomato juice 

processing (Otto and Sulc, 2001. The consumption of tomato juice and 

tomato products reduced hallmarks of steatosis, plasmatic triglycerides 

and (VLDLP) and increased lipid metabolism by inducing an over 

expression of genes involved in more efficient fatty acid oxidation                 

( Martín-Pozuelo et al., 2014).  
Tomato juice reduced inflammation in overweight and obese 

females. Thus, increasing tomato intake may provide a useful approach 

for reducing the risk of inflammatory diseases such as cardiovascular 

diseases CVD and diabetes, which are associated with obesity 

(Ghavipour et al., 2013). Tomato consumption is scientifically 

acknowledged as an indicator of a healthy lifestyle due to its properties, 

associated with the risk reduction of CVD and certain cancer types 

(Tyssandier et al., 2002 and Tyssandier et al., 2004).  

Therefore, the present  investigation aims to evaluate the effect of 

tomato juice to improve lipid profile and antioxidant parameters in old 

female rats . 

2.Material And Methods 

2.1. Materials: 

Tomato Juice 

       Tomato (Solanum lycopersicum L.) were purchased from a local 

market (Shiben El-Kom, El-Minofia Governorate, Egypt). It was washed 

under running water, cut into four pieces and tomato juice were prepared 

using (National juicer MJ-176N.Japan) and juice  stored  at (-18°C) 

untill analyses. 

2.2.Chemical composition: 

      The samples were analysed for chemical composition (moisture, 

protein, fat, ash and carbohydrates by difference) using the methods of 

A.O.A.C (2012). The extraction procedure used for the determination of 

total phenols and total flavonoids was extracted as described by Chun et 

al. (2003) and Franke et al. (2004).  

2.3.Determination of total phenolics: 

      Total phenolic content was determined by the Folin–Ciocalteu 

micro-method (Saeedeh and Asna, 2007). A 20 μL aliquot of extract 

solution was mixed with 1.16 mL of distilled water and 100 μL of Folin–

Ciocalteu’s reagent followed by 300 μL of 200 g L
−1

 Na2CO3 solution. 

The mixture was incubated in a shaking incubator at 40°C for 30min and 

http://link.springer.com/search?facet-creator=%22Gala+Mart%C3%ADn-Pozuelo%22
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghavipour%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23069270
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its absorbance at 760 nm was measured. Gallic acid was used as 

standard for the calibration curve. Total phenolic content expressed as 

gallic acid equivalent (GAE) was calculated using the following linear 

equation based on the calibration curve:  A = 0.98C + 9.925 × 10−3 (R2 

= 0.9996) 

Where A is the absorbance and C is the concentration (mg GAE 

g−1 dry weight). 

2.4. Determination of total flavonoids: 

        Total flavonoid content was determined by the method of Ordon et 

al., (2006).  A 0.5 mL aliquot of 20 g L
−1

 AlCl3 ethanolic solution was 

added to 0.5 mL of extract solution. After 1 h at room temperature, the 

absorbance at 420 nm was measured. A yellow colour indicated the 

presence of flavonoids. Extract samples were evaluated at a final 

concentration of 0.1 mg mL
−1

. Total flavonoid content expressed as 

quercetin equivalent (QE) was calculated using the following equation 

based on the calibration curve: y = 0.0255x (R2 = 0.9812) 

Where x is the absorbance and y is the concentration (mg QE g−1 DW). 

2.5.Determination of β-Carotene and lycopene: 

        The contents of chlorophyll and carotenoid in tomato fruits have 

been analyzed respectively by different methods in a conventional way. 

The study used simple method for simultaneous determination of 

pigments in tomato. All pigments in sample (1.0 g) are extracted with 

acetone-hexane (4:6) at once, then optical density of the supernatant at 

663 nm, 645 nm, 505 nm and 453 nm are measured by 

spectrophotometer at the same time. From these values, the content of 

lycopene and β-carotene could be estimated using our proposed 

equations. Tomatoes of different ripening stage were analyzed by using 

this method. Also the same samples were analyzed by conventional 

methods. The results by using this method were similar to those by 

Mackinney’s method and of lycopene contents by Kimura’s method. It 

confirmed the availability of these method. (Nagata and 

Yamashita,1992).  

Lycopene (mg/100ml) = -0.0458A663 + 0.204A645 + 0.372A505- 

0.0806A453 

β-Carotene (mg/100ml) = 0.216A663 - 1.22A645 - 0.304A505 + 0.452A453 

(A663, A645, A505 and A453 are absorbance at 663nm, 645nm, 505nm 

and 453nm each other.). 
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2.6.Experimental design:.                                                               

Twenty old female albino rats weighing 300±5g  and five female 

albino rats weighing 120±5g each at the beginning of the experiment, 

were obtained from the research Institute of Opthalmology, Medical 

Analysis, Department Giza, Egypt. Rats were housed in wire cages 

under normal laboratory conditions and were fed on standard diet for 

one week as an adaption period. Diet was introduced to rats in special 

food cups to avoid scattering of food. Also, water was provided to rats 

by glass tubes projecting through the wire cages from an inverted bottle 

supported to one side of the cage. Standard diet was prepared from fine 

ingredients according to AIN, (1993).  The rats were divided randomly 

into two main groups, the first, negative control group (normal) (n= 5), 

fed on basal diet and the second group (old female rats) (n=20) was 

divided into four subgroups, 5 rats per each. First subgroup (positive 

control group) was fed on basal diet, the second, third and fourth  

received basal diet +3, 6 and 12 ml  of tomato juice respectively, which 

were given orally by gavages for 4 weeks daily. 

2.8.Blood collection:  

At the end of the experimental durations(28days), animals were 

sacrificed by decapitation. Blood samples were collected immediately in 

centrifuge tubes containing acid-citrate-dextrose solution (1.0 ml 4.0 ml 

of blood). Plasma and buffy coat (consisting of leukocytes and platelets) 

were removed by centrifugation at 860g for 20 min. Red blood cells 

were washed three times with buffered saline (0.9% saline in 0.01 M 

phosphate buffer, pH 7.4). The packed cells were then suspended in an 

equal volume of the buffered saline and stored at -20 
o
C for antioxidant 

enzymes analysis. And Serum was carefully aspirated and transferred 

into clean cuvette tube and stored frozen at -20°C for analysis according 

to the procedure of (Schermer, 1967). 

2.10.Biochemical assays: 

The serum triglycerides (TG), high density lipoprotein (HDL), 

total cholesterol (TC) and total lipids (TL) were determined according to 

the methods described by Fossati and Prencipe (1982) ; Demacker et 

al. (1980) ; Richmound , (1973) and Covaci et al., (2006) respectively. 

The determination of low density lipoprotein cholesterol (LDLc) and 

very low density lipoprotein cholesterol (VLDLc) were carried out 

according to the method of Lee and Nieman (1996). Atherogenic 
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indices [(cardiac risk ratio (CRR), atherogenic coefficient (AC) and 

atherogenic index (AI)] were determined according to Casterlli and 

Levitar, (1977) ; Kikuchi-Hayakawa et al., (1998) and Dobia´sˇova´ 

& Frohlich, (2001) respectively. Thiobirbituric acid reactive substances 

(TBARS) was estimated according to the methods of Esterbauer and 

Cheeseman (1990). Superoxide dismutase (SOD) and reduced 

glutathione (GSH.Rd) were assayed according to the methods of Misra 

and Fridovich (1972) and Beutler et al. (1963) respectively. Catalase 

(CAT) activity was determined by measuring the decomposition of 

hydrogen peroxide (H2O2) at 240 nm according to the method of Aebi 

(1983)   

2.11.Statistical analysis: 

The experimental data were subjected to an analysis of variance 

(ANOVA) for a completely randomized design using a statistical 

analysis system SAS (2000). Duncan’s multiple range tests were used to 

determine the differences among means at the level of 95%. 

3. Results And Discussion 

3.1. Proximate Compositions Of Tomato Juice. 
The proximate chemical compositions of tomato juice presented in 

table (1).Tomato juice contained   86% moisture, 4.47% protein, 0.3% 

crude fat, 5.36% fiber, 0.53% ash and  3.34% carbohydrate respectively 

The result of this study came in accordance with that reported by 

(Mahmud et al.,2007 and Gould, 1992).Also it is agreed with 

Maghsoud et al.(2008),who reported that most by-products were low in 

protein and high in fiber content .  

3.2 Total phenolic , flavonoid compounds , β-Carotene and lycopene 

of tomato juice  
The proximate total phenolic and flavonoids compounds of tomato 

juice presented in table  (2). Tomato juice contained 0.501 mg GAE g
−1

 

phenolic compounds. According to Cristina et al .(2013) , Total 

phenolics of tomato juice were 284.09(mg/kg) .Total flavonoids in 

tomato juice were 0.011mg QE g
−1

. Also, to free flavonoids in tomato 

juice were  35.91(mg/kg)
 
. The proximate lycopene and β-Carotene  of 

tomato juice presented in table  (2). Tomato juice contained 0.706 

mg/100 ml as lycopene. Lin and Chen (2003) found that a mixture of 

acetone/hexane  (3:5, v/v) led to lower lycopene extraction rates in 

tomato juice. The result by Etminan  et al.(2004) showed that the 
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tomato derived carotenoid lycopene may reduce risk of cancer 

.Lycopene also prevented total body according to Aluko (2012). It was 

detected by another study Odriozola-Serrano et al.(2009) that tomato 

juice  contained 7.13% lycopene while, β-Carotene in tomato juice were 

found to be lower than those reported by Habanabashaka et al.(2014). 

3.3Lipid Profile and Atherogenic Indices:  

Table (3) revealed the effect of adding tomato juice on serum lipid 

profile in old female rats. Data indicated that the levels of serum total 

lipids and total cholesterol in negative control group (normal rats) has a 

significant decrease (p < 0.05) which were (221.59±1.63) (96.98±1.69) 

respectively than the other groups which were administrated with tomato 

juice in different ratios, followed by 12 ml tomato juice  group, 6ml 

tomato juice group and 3ml tomato juice group ,  finally, positive control 

group was the highest group which being (451.11±2.98) and 

(193.22±1.15) respectively. Also, it could be observed that old female 

group administrated with 12 ml tomato juice significantly (p≤0.05) 

reduced in serum triglycerides which was (97.76±1.49), when compared 

with control positive group which was (175.36±1.64), followed by 6ml 

tomato juice group and 3ml tomato juice group which were, 

(120.39±0.99)and (155.98±1.37) respectively. Bobek (1999) confirmed 

the previous data which found that dried tomato reduced cholesterol, 

VLDL and LDL increased HDL. Fujiwara et al.,(2007) showed that 

Esculeogenin A as a type of glycoside in the tomato can significantly 

decreased cholesterol, triglyceride, LDL and reduced atherosclerotic 

lesions in ApoE (Apolipoprotein E) deficient mice.The best treatment 

was that of 12 ml tomato juice for improving total lipids, total 

cholesterol and triglycrides in eldery  female groups compared with 

positive control group. These results are in agreement with studies 

reported by Jacob et al. (2008) and Lien et al. (2009). 

Table (4)  summarized the effect of adding tomato juice on 

lipoprotein cholesterol in old female rats .The results demonstrated that 

the levels of low density lipoprotein (LDL), and very low density 

lipoprotein (VLDL) were decreased in group administrated with tomato 

juice compared to positive control group (normal rats) ,while high 

density lipoprotein (HDL) elevated .More considerable reduction 

(p≤0.05) in LDL was observed  in rats administrated with 12 ml tomato 

juice  group which was (94.53± 0.79) compared to positive control 
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group and other groups followed by 6 ml tomato juice group, and  3 ml 

tomato juice group which were 121.88± 0.62 and 132.40± 0.79 

respectively. The best values of VLDL in by12 ml tomato juice  group 

(19.55± 0.29) which showed a significant (p≤0.05) decrease comparing 

with positive control group (35.07±0.33)  and the other female groups.  

In the same table when rats fed on different ratio of tomato juice , the 

mean value of HDL in 12 ml tomato juice  group which was 

significantly higher (p < 0.05) than that in positive control group and 

followed by 6 ml tomato juice group and 3ml tomato juice group. 

Table (5) illuminated the effect of adding tomato juice on HTR and 

LHR % in old female rats. Generally, all treatments improved the HTR 

and LDL/HDL. The best treatment that improved HTR and LHR in the 

eldery female groups which supplemented with 12ml tomato juice for 28 

consecutive. 

Table (6) showed the effect of adding tomato juice on the 

atherogenic indices in old female rats .The level of Atherogenic 

Coefficient (AC) and Cardiac Risk Ratio (CRR) in the group which 

administrated 12 ml tomato juice were (4.50±0.04) and (5.50±0.04) 

respectively and were significantly (p < 0.05) lower than the 

corresponding value   of positive control group which being(10.46±0.4) 

and (11.46±0.45) respectively followed by 6 ml tomato juice group and 

3ml tomato juice group. The AI was significantly (p < 0.05) produced a 

gradual decrease in the old female groups especially by adding 12 ml 

tomato juice group (0.58± 0.01)compared to positive control 

group(1.01± 0.01) followed by 6 ml tomato juice group and 3ml tomato 

juice group which were (0.71± 0.00) and (0.88± 0.00) respectively.  

3.4Antioxidant Status: 

Data recorded in table (7) shows the effect of adding tomato juice 

on antioxidant status in old female rats .The level of GSH, CAT and 

SOD in 12 ml tomato juice group were significantly (p < 0.05) higher 

than the corresponding value positive control group and the other old 

female groups, followed by  6 ml and 3 ml tomato juice group 

respectively. In the same table when rats fed a different ratio of tomato 

juice, the mean value of MAD in 12 ml tomato juice group was 

4.24±0.22 , which was significantly (p < 0.05) lower than other groups, 

followed by 6ml tomato juice group and 3ml tomato juice group. Finally 

, the positive control group was the highest group which was (8.45±0.30) 
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.Gitenay.et al., (2007) and Jacob et al. (2008) showed that tomato juice 

decreased the effect of free redical which effects on oxidative stress in 

rats. Also tomato increased superoxide dismutase enzyme levels of red 

blood cells.  

In conclusion, high daily dietary intake of tomato juice was 

beneficial in reducing a symptoms of aging , improving antioxidant 

status and lipid profile in old female rats. Emerging research underscores 

the relationship between consuming tomatoes and tomato products with 

reducing risk of certain cancers, heart disease, osteoporosis, and other 

conditions.                                                                          

               Table (1): Chemical composition of tomato juice (on fresh weight 

basis)  

Parameters % Moisture Ash Protein Fiber Fat Carbohydrate 

Tomato Juice   84.2±0.11 0.53±0.05 0.07±0.15 5.36±0.38 0.3± 0.1 9.52±0.58 

• Each value represents the mean of three replicates  

Table (2): Antioxidant activity ,Total phenolic , flavonoid 

compounds , β-Carotene and lycopene of tomato juice (on fresh 

weight basis)  . 

Parameters 
Antioxidant 

activity % 

Total phenolic 

 ( mg GAE. g
−1

) 

Total 

flavonoid 

 (mg QE. g
−1

) 

Lycopene 

(mg/100ml) 

Β- Carotene  

(mg/100ml) 

Tomato 

Juice 
73.1±0.75 0.501±0.1 0.011±6.43 0.706±0.03 15.57±1.02 

• Each value represents the mean of three replicates ± SD .  

Table (3): Effect of feeding different levels of orally tomato juice on 

serum lipid profile to old femal rats . 

Parameters 

Negative 

control group 

(normal) 

Positive 

control 

group 

Tomato Juice 
LSD 

3ml 6ml 12ml 

LDL 

(mg/dl) 

34.51
e
± 

0.87 

141.2
a
± 

1.28 

132.40
b
± 

0.79 

121.88
c
± 

0.62 

94.53
d
± 

0.79 
1.18 

HDL 

(mg/dl) 

45.70
a
± 

0.93 

16.86
e
± 

0.66 

20.09
d
± 

0.12 

23.05
c
± 

0.47 

25.28
b
± 

0.26 
0.70 

VLDL 

(mg/dl) 

16.77
e
± 

0.17 

35.07
a
± 

0.33 

31.11
b
± 

0.27 

24.07
c
± 

0.19 

19.55
d
± 

0.29
 0.34 

* Each value represents the mean of five replicates ± SD . Values in the same 

row not sharing a common superscript letter differ significantly at P < 0.05. 
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Table-4. Effect of feeding different levels of orally tomato juice on 

lipoprotein cholesterol to old femal rats . 

Parameters 
Negative 
Control 
(normal) 

Positive 
control 
group 

Tomato Juice 
LSD 

3ml 6ml 12ml 
TL 

(mg/dl) 
221.59

e
±1.63 451.11

a
±2.98 414.04

b
±2.14 351.34

c
±1.26 287.58

d
±2.25 2.82 

TG 
(mg/dl) 83.85

e
±0.88 175.36

a
±1.64 155.98

b
±1.37  120.39

c
±0.99 97.76

d
±1.49 1.72 

TC 
(mg/dl) 96.98

e
±1.69 193.22

a
±1.15  183.61

b
±0.68 169.31

c
±0.79 139.36

d
±0.90 1.45 

• Each value represents the mean of five replicates ± SD . Values in the same 

row not sharing a common superscript letter differ significantly at P < 0.05 

 

Table (5): Effect of feeding different levels of orally tomato juice on 

HTR and LHR % to old femal rats . 

Parameters 
Negative 

control group 
(normal) 

Positive 
control 
group 

Tomato Juice 
LSD 

3ml 6ml 12ml 

HTR
*
 

(mg/dl) 0.46
a
±0.01 0.08

e
±0.00 0.10

d
±0.01 0.13

c
±0.01 0.17

b
±0.00 0.01 

LHR
*
 

(mg/dl) 
0.74

e
±0.01 8.38

a
±0.38 6.58

b
±0.07 5.23

c
±0.05 3.73

d
±0.04 0.23 

• Each value represents the mean of five replicates ± SD . Values in the same 

row not sharing a common superscript letter differ significantly at P < 0.05. 

*HTR = HDL/TC Ratio, LHR= LDL/HDL Ratio. 

 

Table (6): Effect of feeding different levels of orally tomato juice on 

atherogenic indices to old femal rats. 

Parameters 

Negative 

Control 

(normal) 

Positive 
control 
group 

Tomato Juice 
LSD 

3ml 6ml 12ml 

AC
*
 

(mg/dl) 
1.11

e
±0.01 10.46

a
±0.45 8.13

b
±0.08 6.28

c
±0.06 4.50

d
±0.04 0.27 

CRR
*
 

(mg/dl) 
2.4

e
±0.38 11.46

a
±0.45 9.13b± 0.08 7.28

c
±0.06 5.50

d
±0.18 0.35 

AI
*
 

(mg/dl) 
0.25

e
±0.01 1.01

a
±0.01 0.88

b
±0.00 0.71

c
±0.00 0.58

d
±0.01 0.01 

* Each value represents the mean of five replicates ± SD . Values in the same row not 

sharing a common superscript letter differ significantly at P < 0.05. 

*AC = TC-HDL/HDL, CRR =TC/HDL, AI= Log (TG/HDL). 
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Table (7): Effect of feeding different levels of orally tomato juice on 

antioxidant status to old femal rats. 

Parameters 

Negative 
control 
group 

(normal) 

Positive 
control 
group 

Tomato Juice 
LSD 

3ml 6ml 12ml 
GSH 
(U/L) 

0.38
a
 ± 

0.02 
0.19

e
± 

 0.01 
0.27

d
± 

 0.01 
0.30

c
±  

0.01 
0.34

b
± 

 0.01 
0.01 

CAT 
(U/L) 

25.8
a
± 

0.86 
16.95

e
±  

1.46 
18.14

c
± 

 1.59 
21.00

b
±  

1.61 
24.6

a
± 

 0.35 
1.68 

SOD 
(u/ml) 

266.05
a
± 

0.64 
190.30

e
± 

0.70 
202.24

d
± 

1.08 
215.86

c
± 

0.51 
230.44

b
± 

0.39 
0.93 

MAD 
(nmol/ml) 

1.24
e
± 

0.28 
8.45

a
± 

0.30 
7.09

b
± 

0.07 
6.33

c
± 

0.21 
4.24

d
± 

0.22 
0.31 

• Each value represents the mean of five replicates ± SD .Values in the same row not 

sharing a common superscript letter differ significantly at P < 0.05                                                                                                                                   
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لإًبث الفئراى  تأثيرعصير الطوبطن علي دهوى الذم والحبلت الوضبدة للأكسذة

 الوسٌت 
 

علاء الذيي السيذ البلتبجي
0
, عبير احوذ خضر 

5
,هروة محمد محمد شببًت  

5
 

كهيه الاقزصبد  -قسى انزغزيخ وعهىو الاطعًخ،1جبيعخ انًُىفيخ –كهيخ انضساعخ  –قسى عهىو وركُىنىجيب الاغزيخ 

جبيعخ انًُىفيخ -انًُضني
2

 

 

 الولخص العربي

يٍ انًًكٍ أٌ ركىٌ انشيخىخخ ثذايخ حيش أٌ رذهىس انخلايب والاَسجه انجيُيخ وانىظيفيخ           

، وأسجبة ثيئيخ، أو "صبَىيخ"، حيش رزشاجع  وًَظ انحيبح ، انزي رحذس ركىٌ َبرجخ عٍ انًشض

رحهيم  رى.جيخ، ثًب في رنك الأيشاضَزيجخ نًؤصشاد خبس ثُيخ الأَسجخ ووظيفهب كًب يحذس

انجيزب  عصيش انطًبطى نًعشفه انزشكيت  انكيًيبئي نه ،،يجًىع  انفيُىلاد انكهيخ، انهيكىثيٍ،

ويجًىع يشكجبد انفلافىَىيذاد .عششوٌ يٍ إَبس انفئشاٌ انًسُخ رى رقذيى نهب   كبسوريٍ

حسيٍ يسزىي انذهىٌ في يٍ عصيش انطًبطى عٍ طشيق انفى  ورنك ثهذف ر يسزىيبد يخزهفخ

انجهىربصيىٌ ، يىو( قذ أوضحذ انُزبئج اٌ يسزىي   22ثعذ ) .ثهى انذو وانحبنخ انزأكسذيخ انخبصخ

 > P) 0...)يم يٍ عصيش  انطًبطى يعُىيب 12وانسىثش اوكسيذيض  في يجًىعه   وانكزبنيض 

نقيًخ انىسطيخ نهًبَىنذهيذ في أعهً ثبنًقبسَخ ثبنًجًىعخ انضبثظ انًىججخ ، ونكٍ كبَذ ا

يم عصيش طًبطى أقم يٍ انًجًىعه  انضبثطخ انًىججه كًب  12انًجًىعه انزي رغزد عهي 

انكهي في انذو و انجشوريٍ  نىحع اسرجبط كجيش ثيٍ يسزىيبد انذهىٌ انضلاصيه وانكىنيسزشول

يم 12أٌ يسزىي  يؤششاد رصهت انششاييٍ . نزنك يًكٍ أٌ َزىصم إنً و انذهُي عبني انكضبفخ

يٍ عصيش انطًبطى كبٌ يؤصش في إَخفبض ايزصبص انذهىٌ وانكىنيسزشول وصيبدح يضبداد 

 الاكسذح .

 انفيُىلاد انكهيخ -انفلافىَىيذاد –ثيزب كبسوريٍ  –انهيكىثيٍ  –كهًبد انجحش:  انشيخىخخ 

 

 


