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REAST CANCER is the most common malignancy among 

women in most developed and developing regions of the 

world, in female, tamoxifen acting as an oestrogen antagonist 

on the breast. Thyroid hormones can stimulate the proliferation 

in vitro of certain tumor cell lines. The aim of the present study 

is to evaluate the effect of tamoxifen and/ or irradiation 

treatment on thyroid hormones in rats' mammary tumours.  

Forty-two female Sprague-Dawely rats randomly divided 

into seven groups' proliferation (6 rats each). Control group, 

normal rats supplemented with tamoxifen for 3weeks, normal 

rats exposed to a single dose 3Gy γ-rays, rats treated with 

Dimethylbenz (a) anthracene (DMBA) dissolved in corn oil 

(30ppm) sc and followed for 6 months until breast cancer 

occurrence, breast cancer bearing rats supplemented with 

tamoxifen for 3 weeks twice a day, breast cancer bearing rats 

exposed to a single dose 3Gy γ-rays, breast cancer bearing rats 

exposed to a single dose 3Gy γ-rays and supplemented with 

tamoxifen for 3 weeks twice a day. At the end of the 

experiment, mammary tumours and control rats were sacrificed 

after 3 weeks from different treatments and serum thyroid 

hormones and estradiol (E2) levels were assayed using 

commercial kits. Results show T4 and E2 levels not 

triiodothyronine (T3) were altered in different experimental 

groups. It could be concluded that γ-irradiation promote the 

expression of neoplastic potential by affecting both E2 and 

thyroid hormones and tamoxifen may alter the thyroid 

hormones.  

Tamoxifen administration and γ-irradiation may have 

worth effects on thyroxin (T4) and E2 levels. It is 

recommended to further studies towards the bystander effect of 

γ-rays exposure and tamoxifen treatment on the tissue culture 

and molecular biology scale. 
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Breast cancer is the most common malignancy among women in most 

developed and developing regions of the world with nearly a million new cases 

each year.  It accounts for nearly 21% of all cancers among women worldwide 

(Parkin et al., 1999). The distribution of breast cancer within developing 

countries shows a higher incidence of breast cancer in urban than in rural areas 

(Parkin et al., 2002). In Egypt, as in many other parts of the world, breast 

cancer is the most common type of cancer; it accounts for approximately 38% 

of reported malignancies among Egyptian women (Rennert, 2006). 

Tamoxifen; [Z]-2-[4-(1,2-diphenyl-1-butenyl)-phenoxy]-N-N-dimethylethan- 

amine is one of the most effective treatments for breast cancer. Standard 

practice is to select patients who are likely to respond to this therapy through 

the evaluation of oestrogen receptor (ER) and progesterone receptor (PR) in the 

primary tumour tissue (Ciocca and Elledge, 2000). Tamoxifen is a very 

effective anti-estrogenic compound widely used for treating women with breast 

cancer. Tamoxifen and chemotherapy provide similar benefit in advanced 

disease, although tamoxifen has relatively little toxicity (compared with 

chemotherapy agents) and is easier to administer, offering a better quality of 

life. Most actions of tamoxifen are attributed to its capacity to interact with ER. 

Tamoxifen belongs to the first generation of pharmaceutical agents now 

collectively called selective ER-modulators (SERMs). In women, this drug has 

tissue-specific effects, acting as an oestrogen antagonist on the breast, and as an 

oestrogen agonist on bone, lipid metabolism (increasing high-density 

lipoprotein cholesterol and decreasing low-density lipoprotein cholesterol), and 

the endometrium (Fitzpatrick, 1999). 

Hamada et al. (2007) reported several mediating mechanisms have been 

proposed. These involve gap junction-mediated intercellular communication 

(GJIC), secreted soluble factors, oxidative metabolism, plasma membrane-

bound lipid rafts, and calcium fluxes. However, The potential benefit of 

bystander effects to cancer radiotherapy as the mechanisms of the bystander 

effects involve paracrine processes in addition to GJIC, the elucidation of the 

early-and late-arising effects in surrounding and distant normal tissues/organs 

have not cleared so far and awaits further extensive studies. Thyroid hormones 

act on almost all organs throughout the body and regulate the basal metabolism 

of the organism (Guyton, 1991). Thyroid hormone can also stimulate the 
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proliferation in vitro of certain tumour cell lines (Davis et al., 2005). 

The aim of the present study is to evaluate the effect of tamoxifen and/ or 

γ-irradiation treatments on thyroid hormones and E2 levels in breast cancer 

bearing rats.  

Materials and methods  

Animals 

Forty-two female Sprague-Dawely rats obtained from Naval American 

Research Unit (NAMRU) housed and reared in Animal Research Unit, Faculty 

of Science, Mansoura University, weighing 190-210g were housed in plastic 

cages. Animals were fed on a standard rat chow with tap water ad libitum, 

randomly divided into seven groups (each composed of six rats in cage) and 

mentioned under standard conditions (22± 3°C and 40-70% relative humidity) 

as follow. 1.Control group. 2.Rat group supplemented orally with tamoxifen 

(10mg/ Kg) for 3 weeks twice a day (tamoxifen tablets of 10mg was suspended 

in 10 ml distilled water). 3.Irradiated rats exposed to a single dose (3Gy/ min) 

of α-rays (
60

Cobalt) at the Nuclear Medicine Centre for Diagnosis and Therapy, 

Mansoura University, Egypt. 4.Rats treated with DMBA dissolved in corn oil 

(30ppm) sc and followed for 6 months until breast cancer occurrence. 5.Breast 

cancer bearing rats supplemented with tamoxifen (10mg/ kg) for 3 weeks twice 

a day, as mentioned above in group 2. 6.Breast cancer bearing rats exposed to a 

single dose 3Gy (3Gy/ min) from α-rays (
60

Cobalt) as in group 3. 7.Breast 

cancer bearing rats exposed to a single dose 3Gy (3Gy/ min) from γ-rays 

(
60

Cobalt) and supplemented with tamoxifen (10mg/ kg) for 3 weeks twice a 

day as mentioned above in groups 2&3. 

Assay of the serum oestrogen and thyroid hormones samples   

Vaginal smears were taken and examined every day during the last month; 

only rats with regular 4-day oestrous cycles were used, at the end of the 

experiment.  

Rats from each group were anesthetized by chloroform and killed after 

blood collection for suitable assays by cardiac puncture using stainless steel 

needle in polypropylene plastic tubes without additives. After clotting at room 

temperature, the tubes were centrifuged at 1500xg for 10min and the serum was 
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collected. The serum (T3&T4) and E2 concentrations were assayed by 

radioimmunoassay (RIA) kits; Immunotech, IM 1699, Beckman Coulter 

Company and Siemen Medical Solutions Diagnostics, TKE21-2125, USA, 

respectively. 

Histopathological examination 

The rats were palpated regularly for mammary tumours starting from         

2 months after treatment with DMBA. The rats were killed at the end of the 

experiment, after different treatments when rats bearing mammary tumours 

became moribund. The mammary tumours were removed, cut to small pieces 

and fixed immediately in 10% phosphate-buffered formalin (pH 7.2), embedded 

in paraffin. Paraffin sections (4µm in thickness) were prepared and stained with 

haematoxylin and eosin (H&E) for histo-pathological examination, using the 

criteria and classification of mammary tumours as outlined by Young and 

Hallowes (1973) and Russo et al. (1990). 

Statistical analysis  

The statistical analysis was computed using Instate program and the data 

characterized by their means and standard Error (mean± S.E.) was done by t-test, 

ANOVA and Student-Neuman-Keuls for comparing all pairs columns,               

P-value < 0.05 was considered to be statistical significant, and r-value was 

calculated by spearman correlation coefficient.  

R e s u l t s  

No loss of rats was reported during initiation and progression of mammary 

tumours and after different treatments. In addition, there was no difference in 

survival during different treatments. Histo-pathological examination of control 

and mammary tumours bearing rats illustrated in Fig. 1
a&b

.  

The level of T3 was significantly higher (P <0.05) in normal rats post-

Irradiated group in comparison with other groups. T3 level does not 

significantly differentiate between control group and treated groups with 

tamoxifen. Breast cancer and tamoxifen plus γ-irradiation; tamoxifen group 

versus compound breast cancer treatment with tamoxifen and γ-irradiation. In 

the same time, T3 level has non-significant difference in comparing breast cancer 

group and treated breast cancer with tamoxifen and γ-irradiation, Table 1. 
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(a) Control (H&E 200x) (b) Mammary gland tumour (H&E 200x) 

Fig. 1. Control and mammary gland tumour. 

TABLE 1. Serum T3 and T4 levels in female Sprague-Dawley rats in different groups. 

Item T3 (nmole/ml) T4 (pmole/ml)  

Control   0.14
c
 ± 0.004 209.07

a 
± 1.74 

Tam 0.14
c
 ± 0.01 214.00

a
 ± 3.56 

IR 0.24
a
 ± 0.01 121.17

c
 ± 2.03 

BC 0.14
c
 ± 0.01    76.45

d
 ± 3.09 

BC+ Tam  0.20
b
 ± 0.01   143.0

b
 ± 8.15 

BC+ IR 0.10
d
 ± 0.01   38.60

e
 ± 3.09 

BC+ Tam+ IR  0.15
c
 ± 0.01   69.90

c
 ± 4.47 

Tam: Tamoxifen. IR: Irradiation. BC: Breast cancer.   

Values with different letters considered significant (P <0.05). n= 6 rats. 

T4 hormone level was significantly higher (P< 0.05) in both control group 

and rats treated with tamoxifen than other studied groups. T4 hormone level does 

not significantly discriminate between control group versus rats treated with 

tamoxifen. T4 level has non significant difference in comparing between breast 

cancer group and treated breast cancer with tamoxifen and irradiation, Table 1. 

Table 2. Serum concentration of E2, and T3/ T4 and E/ (T3/ T4) in female Sprague-

Dawley rats in different groups. 

Item (T3/T4)*10
-6 

 (nmole/ ml) E (pg/ml) E/ (T3/ T4)*10
-3

  

Control 0.66
e
 ± 0.02 6.25

b
 ± 0.13 9.58

b
 ± 0.45 

Tam 0.65
e
 ± 0.03 6.87

a 
± 0.16 10.71

a
 ± 0.59 

IR 2.03
c
 ± 0.13 6.88

a
 ± 0.15 3.45

c,d
 ± 0.19 

BC 1.80
c 
± 0.10 4.32

d
 ± 0.19 2.44

d,e
 ± 0.18 

BC+ Tam  1.40
d
 ± 0.13 5.33

c
 ± 0.16 4.01

c
 ± 0.45 

BC+ IR 2.73
a
 ± 0.16 4.08

d
 ± 0.16 1.53

e
 ± 0.14 

BC+ Tam+ IR  2.09
b
 ± 0.14 5.02

c
 ± 0.28 2.27

d,e
 ± 0.31 

Legends in Table 1. 

T3/ T4 ratio was significantly (P< 0.05) higher in post-irradiated breast 

cancer group and post-irradiated breast cancer treated with tamoxifen group and 
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normal rats post-irradiated group than other studied groups. There is non-

significance of T3/ T4 ratio in comparing with control group with rats treated 

with tamoxifen; post-irradiated breast cancer rats treated with tamoxifen with 

breast cancer group and finally, non-significance difference in the value of T3/ 

T4 between post-irradiated group and breast cancer group (Table 2). Serum E2 

level was significantly (P< 0.05) increased in normal rats post-irradiation and 

normal rats treated with tamoxifen groups in comparing with control, breast 

cancer and breast cancer treated with tamoxifen and tamoxifen post-irradiated 

breast cancer groups. The level of serum E2 hormone remains at the same level 

(~6.88± 0.15 and 6.87± 0.16 pg/ ml) in rats treated with tamoxifen and post-

irradiation groups, respectively (Table 2). The serum E2 hormone has non-

significant difference in comparing between breast cancer group and post-

irradiated breast cancer; and treated breast cancer with tamoxifen with breast 

cancer treated tamoxifen and post-irradiation, Table 2. 

TABLE 3. The correlation of T3 level in different studied groups.  

Item  C Tam IR Bc Bc± Tam Bc± IR 

Tam -0.546 1     

IR -0.203 0.317 1    

BC 0.379 -0.929 -0.215 1   

BC+ Tam  0.564 -0.197 -0.227 0.076 1  

BC+ IR 0.220 -0.155 0.631 0.166 0.530 1 

BC+ Tam+ IR  -0.188 0.021 -0.034 -0.118 0.619 0.522 

Legends in Table 1. 

The value of E2/ (T3/ T4) ratio was significantly higher in control and rats 

treated with tamoxifen groups (9.28± 0.45 and 10.71± 0.59, respectively) than 

other groups. The E2/ (T3/ T4) ratio has non-significant diagnostic value in 

differentiating between breast cancer post-irradiated rats treated with tamoxifen 

and breast cancer; post-irradiated breast cancer and normal rats post-irradiated 

groups. At the same time, E2/ (T3/ T4) ratio has non-significant between breast 

cancer group and post-irradiated and post-irradiated breast cancer groups and 

also, post-irradiation group with breast cancer rats treated with tamoxifen 

(Table 2). There is a strong negative correlation of serum T3 level between 

normal rats treated with tamoxifen group and breast cancer group; a positive 

correlation between normal irradiated rats and irradiated breast cancer; 

irradiated breast cancer group treated with tamoxifen and breast cancer group 

treated with tamoxifen, Table 3. 
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TABLE 4. The correlation of T4 level in different studied groups. 

Item  C Tam IR Bc Bc± Tam Bc± IR 

Tam 0.230 1     

IR -0.414 0.416 1    

BC -0.817 -0.314 -0.061 1   

BC+ Tam  0.082 0.228 -0.316 -0.047 1  

BC+ IR -0.112 -0.009 -0.602 0.575 0.097 1 

BC+ Tam+ IR  0.728 0.309 -0.660 -0.461 0.626 0.323 

Legends in Table 1. 

There is a strong negative correlation of serum T4 level between control 

group and breast cancer group; in the same time, there is a strong positive 

correlation of serum T4 between irradiated breast cancer group treated with 

tamoxifen and either control and breast cancer group treated with tamoxifen, 

Table (4). 

TABLE 5.  The correlation of T3/ T4 ratio in different studied groups.  

Item  C Tam IR Bc Bc± Tam Bc± IR 

Tam -0.269 1     

IR -0.131 0.396 1    

BC -0.479 -0.542 -0.074 1   

BC+ Tam  0.668 -0.488 -0.400 -0.051 1  

BC+ IR -0.653 0.017 0.449 0.328 -0.826 1 

BC+ Tam+ IR  0.383 -0.65 -0.683 -0.093 0.278 -0.072 

Legends in Table 1. 

There is a strong negative correlation of T3/ T4 ratio between irradiated 

breast cancer group and either control or breast cancer treated with tamoxifen  

group; in the same time, there is a positive correlation between control group 

and breast cancer treated with tamoxifen, Table 5. 

 

TABLE 6. The correlation of E2/ (T3/T4) ratio in different studied groups. 

Item  C Tam IR Bc Bc± Tam Bc± IR 

Tam -0.650 1     

IR -0.328 0.479 1    

BC -0.585 0.277 0.469 1   

BC+ Tam  0.655 -0.726 -0.367 -0.366 1  

BC+ IR -0.241 -0.163 0.440 0.278 -0.395 1 

BC+ Tam+ IR  0.391 -0.850 -0.705 -0.020 0.534 0.003 

Legends in Table 1. 



M. R ABDELGAWAD 

Egypt. J. Rad. Sci. Applic., Vol. 26, No. 1-2 (2013) 

122 

There is a strong negative correlation of [E2/ (T3/ T4)] ratio between 

normal rats treated with tamoxifen and breast cancer group treated with 

tamoxifen group, on the other hand, there is a positive correlation between 

control group and breast cancer treated with tamoxifen, Table 6.  

D i s c u s s i o n  

An alternative theory considers that carcinogenesis is a process akin to 

development gone awry (Sonnenschein and Soto, 1999). The Tissue 

Organization Field Theory proposes that carcinogens alter stromal-epithelial 

interactions and that proliferation is the default state of all cells (Sonnenschein 

and Soto, 2000). SERMs are a group of anti-oestrogens that possess agonistic 

activity on bone metabolism, and lipids and lipoproteins but antagonistic action 

on the breast and endometrium (Spencer et al., 1999). 

The expected anti-proliferative effects of tamoxifen on mammary 

epithelium, tamoxifen treatment was found to induce pleiotropic changes in the 

mammary microenvironment (Hattar et al., 2009). This response of the 

mammary stroma to tamoxifen treatment provides further evidence for the 

hypothesis that dynamic and reciprocal interactions occur between epithelium 

and stroma and that these interactions dictate epithelial cell function (Spencer et 

al., 2007).  

Ionizing radiation is a complete carcinogen, able both to initiate and 

promote neoplastic progression (Fry et al., 1982) and is a known carcinogen of 

human breast (Mattsson et al., 1993) and rodent mammary glands (Gould et 

al., 1991). 

Smith et al. (2012) found that treatment with brachytherapy compared with 

whole body irradiation (WBI) was associated with worse long-term breast 

preservation and increased complications but no difference in survival. 

In the present study, T3 level was significantly (P <0.05) decreased in 

breast cancer post-irradiation compared with other studied groups and 

especially with γ-irradiated breast cancer treated with tamoxifen group. While, 

serum T4 level was significantly decline in comparison all treated group with 

control group. T3/T4 ratio was increased significantly in all studied groups 

compared with control group and normal rats treated with tamoxifen only. 
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Evidence that thyroid hormone can act primarily outside the cell nucleus has 

come from studies of mitochondrial responses to T3 (Silvestri et al., 2005) or T2 

(Wrutniak-Cabello et al., 2001), from rapid onset effects of the hormone at the 

cell membrane (Incerpi et al., 1999) and from actions on cytoplasmic proteins 

(Vie et al., 1997). 

Serum E2 level was significantly lower in breast cancer group and post-

irradiated breast cancer, with insignificant difference in-between. E2 is 

considered to be a potent mitogen for the normal mammary gland, whereas 

thyroid hormones appear to stimulate lobular development, contributing to the 

differentiation of normal breast tissue (Neville et al., 2002). The biological 

activity of thyroid hormones and E2 is manifested only in cell expressing TR 

and ER, respectively that belong to the nuclear receptor superfamily. These 

receptors share a common mechanism on action whereby hormone-receptor 

complexes bound to cis acting DNA elements enhance or repress transcription 

of target genes (Jensen et al., 2001). 

The relationship between breast cancer and TH are controversial. Even 

though many studies have shown that thyroid diseases are common in women 

with breast cancer, other reports have not confirmed this association (Turken et 

al., 2003) and it has also been suggested that free-T3 plays an important role in 

the physiology of fibrocystic breast disease (Martinez et al., 1995). Consistent 

with the proposal that TH act on the breast, TR have been described in breast 

cancer (Silva et al., 2002).The more active form of TH; T3, significantly enhance 

E2 growth stimulation of a number of human breast carcinoma cell lines (Shao et 

al., 1995). In T47D breast cancer cells, E2 and T3 similarly regulate cell cycle 

progression and proliferation raising the p53 level and causing 

hyperphosphorylation of retinoblastoma gene product (pRb) (Dinda et al., 2002). 

Dinda et al. (2002) postulated that the estrogen-like effects of T3 were 

mediated by TR interaction with ER response element. Therefore, another 

possibility is that T3 bound to the T3 receptor, independently of ER, stimulates 

ER response element function, promoting transcription of target genes that lead 

to cellular proliferation. 

The recent description of a plasma membrane receptor for TH on integrin 

αVβ3 (Mousa et al., 2006) has provided some insight into effects of the 
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hormone on membrane ion pumps, such as the Na
+
/H

+
 antiporter (D’Arezzo et 

al., 2004) and has led to the description of interfaces between the membrane 

TH-receptor and nuclear events that underlie important cellular or tissue 

processes, such as angiogenesis (Mousa et al., 2005) and proliferation of certain 

tumour cells (Tang et al., 2004). 

Oestrogens are produced primarily by developing follicles in the ovaries, 

the corpus luteum, and the placenta. Follicle-stimulating hormone (FSH) and 

luteinizing hormone (LH) stimulate the production of oestrogen in the ovaries. 

Some oestrogens are also produced in smaller amounts by other tissues such as 

the liver, adrenal glands, and the breasts. These secondary sources of oestrogens 

are especially important in postmenopausal women (Kulendran et al., 2009). 

In females, synthesis of estrogens starts in theca interna cells in the ovary 

by the synthesis of androstenedione from cholesterol. Androstenedione is a 

substance of moderate androgenic activity. This compound crosses the basal 

membrane into the surrounding granulosa cells, where it is converted to 

oestrone or E2, either immediately or through testosterone. The conversion of 

testosterone to E2, and of androstenedione to oestrone is catalysed by the 

enzyme aromatase. E2 levels vary through the menstrual cycle, with levels 

highest just before ovulation (Simpson and Davis, 2001). 

In a previous study, El-kot and Abdelgawad (2009) suggested that sex 

hormones have a role in late stages in breast carcinogenesis. E2, which is the 

main form of oestrogen, has affects the different stage of mammary gland 

carcinogenesis. A meta-analysis of nine prospective studies observed a twofold 

increase in breast cancer risk in women with E2 levels in the highest, relative to 

the lowest, quintile, with similar associations noted for oestrone, oestrone 

sulphate and testosterone (Key et al., 2002). In the present study, serum E2 was 

significantly lower in breast cancer group than control. Whereby, Farhat et al. 

(2013) reported that serum E2 was significantly higher in breast cancer women 

than control. 

The value of E2/ (T3/ T4) ratio was significantly lower in post-irradiated 

breast cancer, breast cancer post-irradiated rats treated with tamoxifen and 

breast cancer  groups compared with other studied groups including control, 

normal rats treated with tamoxifen, post-irradiated rats and  breast cancer 
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treated with tamoxifen groups. Saraiva et al. (2005) showed that 

postmenopausal breast cancer patients have a significantly increased TH/ E2 

ratio, suggesting a possible tumour growth-promoting effect caused by this 

misbalance. TH acts as the body's thermostat, regulating the rate at which 

virtually all biochemical reactions occur in the body. Inadequate conversion of 

T4 to T3 by the liver may lead energy-depleting hypothyroidism, leading to 

chronic fatigue, weight gain and poor memory (Daher et al., 2009). 

It could be concluded that irradiation-induced changes in the expression of 

neoplastic potential by affecting both E2 and TH and tamoxifen may alter the 

TH. Irradiation and tamoxifen administration may have worth effects on T4 and 

E2 levels and it is recommended to further studies towards the bystander effect 

of radiation and tamoxifen on the tissue culture and molecular biology scale. 
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التشعيع الجاام  للا  مساتو اث  تأثير المعاملت بالتاموكسفيه و

 الثديبت بأورام الجرذان المصا فيهرموواث الغدة الدرقيت 

 محمد رمضان لبد الجواد

 ، اشبص ، يصش. يشكض انبحٕخ انُٕٔٚة،  قسى انحطبٛقبت انبٕٛنٕشٛة

دٔل انعددبنى يددٍ كدد   فددٙيددٍ ثكرددش امٔساو اَح ددبسا  انرددذ٘ٚعددذ طددش بٌ 

انًحقذو ٔانُبيٛة.  ٚسحخذو انحبيٕكسفٍٛ كع ز فعبل نّ حٛد ٚعًم عهٗ ٔقد  

انحغهددع عهددٗ  عهددٗ يحبٔنددةٔٚعًددم وددذٔسِ  يسددحقب ت انٓشيَٕددبت امَرٕٚددة

يضبعفبت انًشض سغى يب نّ يٍ آذبس شبَبٛة ٔيدٍ ذدى فقدذ ثششٚدث انذساطدة 

انح عٛع انصدبيٗ عهدٗ يسدحٕٚبت ْشيدٌٕ  انحبنٛة نذساطة دٔس انحبيٕكسفٍٛ ٔ

غٛددش  ْشيَٕددبت انغددذد انذسقٛددة وًددب نٓددى يددٍ جدد ذٛش يببشددش ٔ الإطددحشادٕٚل ٔ

ْددزِ انذساطددة َقدد   فددٙ. نددٕح  انرددذ٘ يكَٕددبت يببشددش عهددٗ يححٕٚددبت ٔ

 ذ ذددٙالإطددحشادٕٚل عددٍ يسددحٕٖ انرٛددشٍَٔٛ  يسددحٕٖ ْشيددٌٕ انرٛشٔكسددٍٛ ٔ

يسحٕٖ انُسع وٍٛ انٓشيَٕدبت انر ذدة. ٚسدحُحس يدٍ  فٙانٕٛد يع ٔشٕد جُٕع 

شٓدذ  ٚؤذش عهٗانصشراٌ  فٙ انرذ٘نسش بٌ انصبيٗ  ثٌ انح عٛعْزِ انذساطة 

 ْشيَٕدددب انرٛشٔكسدددٍٛ ٔ كددد  يدددٍ  يسدددحٕٖ ، كًدددب ٚدددؤذش عهدددٗ انحسدددش ٍ

 وًُٛددب ٚعًددم انحبيٕكسددفٍٛ عهددٗ جحسددٍٛ يسددحٕٖ انرٛشٔكسددٍ ٔ الإطددحشادٕٚل.

الإطحشادٕٚل. ٔجٕصٗ انذساطدة وعًدم دساطدبت يحعًقدة عهدٗ جد ذٛش الإشدعبع 

  انحبيٕكسفٍٛ عهٗ يسحٕٖ صساعة امَسصة ٔانبٕٛنٕشٛب انصضٚئٛة.  ٔ انًبس

 

 

 


