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ABSTRACT 

Breast cancer is the most common malignancy among women in most 
developed and developing regions of the world. In women, this drug has tissue-
specific effects, acting as an estrogen antagonist on the breast, and as an 
estrogen agonist on bone, lipid metabolism (increasing high-density lipoprotein 
cholesterol and decreasing low-density lipoprotein cholesterol), and the 
endometrium. Thyroid hormones act on almost all organs throughout the body 
and regulate the basal metabolism of the organism. Thyroid hormone can also 
stimulate the proliferation in vitro of certain tumor cell lines. The aim of the 
present study is to evaluate the significant value of tamoxefin and/or irradiation 
treatment on thyroid hormones in breast cancer bearing female rats. Forty two 
female Sprague-Dawely rats randomly divided into seven groups and the effect 
of tamoxefin and post-irradiation was studied on breast cancer chemically 
induced. The results shows a T4 and estradiol levels not T3 were altered in 
different experimental groups. It could be concluded that irradiation-induced 
changes in the composition of the mammary microenvironment promote the 
expression of neoplastic potential by affecting both estradiol and thyroid 
hormones, and tamoxefin may alter the thyroid hormones. Irradiation and 
tamoxefin administration may have worth effects on T4 and estradiol levels and 
it is recommended to further studies towards the bystander effect of radiation 
and tamoxifen on the tissue culture and molecular biology scale. 
Keywords, Estrsdiol, Thyroid hormone, Breast cancer, Dimethylbenz(a) 

anthracene, Sprague-Dawley, Female Rats.  
 

INTRODUCTION 

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 
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worldwide(1). The distribution of breast cancer within developing countries 
shows a higher incidence of breast cancer in urban than in rural areas(2). 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(3). 

Tamoxifen ([Z]-2-[4-(1,2-diphenyl-1-butenyl)-phenoxy]-N-N-
dimethylethanamine) 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 estrogen receptor (ER) and progestrone receptor (PR) 
in the primary tumor tissue(4). Tamoxifen is a very effective antiestrogenic 
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 estrogen receptor (ER). Tamoxifen 
belongs to the first generation of pharmaceutical agents now collectively called 
selective estrogen receptor modulators (SERMs). In women, this drug has 
tissue-specific effects, acting as an estrogen antagonist on the breast, and as an 
estrogen agonist on bone, lipid metabolism (increasing high-density lipoprotein 
cholesterol and decreasing low-density lipoprotein cholesterol), and the 
endometrium(5). 

Hamada et al.(6) reported several mediating mechanisms have been 
proposed. These involve gap junction-mediated intercellular communication, 
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 gap junction-mediated intercellular 
communication (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(7). Thyroid hormone can also 
stimulate the proliferation in vitro of certain tumor cell lines(8). 

The aim of the present study is to evaluate the significant value of 
tamoxefin and/or irradiation treatment on thyroid hormones in breast cancer 
bearing female rats.  
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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, and 
randomly divided into seven groups, each composed of six rats in cage, and 
mentioned under standard conditions (22±3°C, 40-70% relative humidity) as 
follow:  

1- Control group.  

2- Group supplemented with tamoxefin (10mg/kg). 

3- Irradiated group: Rats were exposed to a single dose 3Gy (3Gy/min.) from 
gamma radiation source (Co-60).  

4- Rats treated with DMBA dissolved in corn oil (30 ppm) s.c and followed 
for 6 months until breast cancer occurrence. 

5- Breast cancer bearing rats supplemented with tamoxefin (10mg/kg) for 
three weeks twice a day. 

6- Breast cancer bearing rats exposed to a single dose 3Gy (3Gy/min.) from 
gamma radiation source (Co-60). 

7- Breast cancer bearing rats exposed to a single dose 3Gy (3Gy/min.) from 
gamma radiation source (Co-60) and supplemented with tamoxefin 
(10mg/kg) for three weeks twice a day.  

Tamoxifen treatment 

The tamoxifen tablets (Nolvadex) was purchased from Zenec Limited 
U.K. The tablet was prepared in distilled water (10mg in 10 ml water as 
suspension solution). Tamoxifen (10mg/kg) was administered orally to three 
groups of virgin female rats, divided as follow: (6) normal rats, (6) breast cancer 
rats and (6) post-irradiated breast cancer rats for three weeks twice a day. 
Control group of female rats was given distilled water only for the same period 

Radiation exposure 

18 Rats were exposed to a single dose 3Gy for 1minute (3Gy/min.) 
from gamma radiation source (Co-60)  and divided as follow: (6) irradiated 
normal female rats, (6) breast cancer bearing rats chemically induced by DMBA 
and (6) breast cancer bearing rats treated before supplementation with 
tamoxefin. 
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Assay of the serum estrogen and thyroid hormones samples   

Vaginal smears were taken and examined every day during the last 
month; only rats with regular 4-day estrous cycles were used. 5 ml of blood 
were collected in polypropylene plastic tubes without additives at the end of the 
experiment. After clotting at room temperature, the tubes were centrifuged and 
the serum was collected. The serum estradiol, T3 and T4 concentrations were 
determined by commercial radioimmunoassay (RIA) kit. 

Histopathological examination 

The rats were palpated regularly for mammary tumors starting from 2 
months after treatment. The rats were killed 6 months later, after the initiation of 
treatment when they became moribund or when a tumor >2 cm in diameter was 
detected in tumor bearing rats using a caliber. The mammary tumors were 
removed, cut to small pieces and fixed immediately in 10% phosphate-buffered 
formalin (pH 7.2), embedded in paraffin. Paraffin sections (4 µm in thickness) 
were prepared and stained with hematoxylin and eosin (H&E) for 
histopathological examination, using the criteria and classification of mammary 
tumors as outlined by Young and Hallowes(9)) and Russo et al.(10). 

Statistical analysis  

The statistical analysis of the data was done by t-test, ANOVA and 
Student-Neuman-Keuls for comparing all pairs columns. All calculations were 
done by computer using In stat program. 

RESULTS 

Histopathological examination of control and treated groups illustrated 
in fig.(1-a). Mammary glands of all rats implanted with DMBA had a more 
extensively branched and dilated alveolar or ductal system against a background 
of loose connective tissue stroma (fig.1-b). 

The level of T3 was significantly higher (P<0.05) in Irradiated group in 
comparison with other groups. T3 level does not significantly (P>0.05) 
differentiate between control group and treated groups with tamoxefin, Breast 
cancer and tamoxefin plus irradiation; tamoxefin group vs. compound breast 
cancer treatment with tamoxfen and irradiation. In the same time, T3 level has 
no value in comparison between Breast cancer group and treated breast cancer 
with tamoxfen and irradiation (Table 1). 
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(a) Control (H&E 200X). (b) Mammary gland tumor (H&E 400X). 

Fig.(1): Control, Mammary gland tumor 

T4 hormone level does not significantly (P>0.05) discriminate between 
control group vs. Rats treated with tamoxefin and they were significantly higher 
(P<0.05) than other studied groups. T4 level has no value in comparison 
between Breast cancer group and treated breast cancer with tamoxfen and 
irradiation (Table 1). 

Table (I): Serum T3 and T4 levels in female Sprague-Dawley rats in different 
groups (n=6). 

Item T3 (nmole/ml) T4 (pmole/ml)  
Control   0.14±0.004 209.07±1.74 
Tam 0.14±0.01 214.00±3.56 
IR 0.24±0.01 121.17±2.03 
BC 0.14±0.01    76.45± 3.09 
BC ± Tam (0.4 mg/kg/day) 0.20±0.01   143.0±8.15 
BC ± IR 0.10±0.01   38.60±3.09 
BC ± Tam ± IR (3Gy) 0.15±0.01   69.90±4.47 

Tam: Tamoxefin              IR: Irradiation          BC: Breast cancer 

*Each value was represented as mean (±SE) of 6 determinations. 

The level of estradiol hormone remains at the same level (~6.88±0.15, 
6.87±0.16 to 6.25±0.13 pg/ml) in rats treated with tamoxefin and post-
irradiation and controls females (Table 2). The serum estradiol hormone level 
has no value in comparison between Breast cancer group and post-irradiated 
breast cancer; and also, treated breast cancer with tamoxefin with breast cancer 
treated tamoxfen and post-irradiation (Table 2). 

There is no significant value of T3/T4 ration in comparison control 
group with rats treated with tamoxefin; post-irradiated Brest cancer treated with 
tamoxefin with post-irradiated group and breast cancer group, and finally no 
difference in the value of T3/T4 between post-irradiated group and breast cancer 
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group. AND T3/T4 ratio was higher in post-irradiated breast cancer group and 
post-irradiated breast cancer rats treated with tamoxefin group (Table 2). 

The value of estradiol/(T3/T4) ratio was significantly higher in control 
and rats treated with tamoxefin groups (9.28±0.45 and 10.71±0.59, respectively) 
than other groups (P<0.05). This ratio have no diagnostic value in 
differentiating between post-irradiated rats treated with tamoxefin and breast 
cancer, breast cancer treated with tamoxefin, post irradiated breast cancer and 
post-irradiated groups. At the same time, estradiol/(T3/T4) ratio has no value 
between breast cancer group and post-irradiated and post-irradiated breast 
cancer groups. And also, post-irradiation group with breast cancer rats treated 
with tamoxefin (Table 2). 

Table (2): Serum concentration of estradiol, and T3/T4 and [E/(T3/T4)  in female 
Sprague-Dawley rats in different groups (n=6). 

Item 
 

E 
 (pg/ml) 

(T3/T4)*10-6  
(nmole/ml) 

E/(T3/T4)*10-3 
  

Control 6.25± 0.13 0.66±0.02 9.58±0.45 
Tam 6.87±0.16 0.65±0.03 10.71±0.59 
IR 6.88±0.15 2.03±0.13 3.45±0.19 
Breast cancer 4.32± 0.19 1.80±0.10 2.44±0.18 
Breast cancer ± Tam 5.33± 0.16 1.40±0.13 4.01±0.45 
Breast cancer ± IR 4.08±0.16 2.73±0.16 1.53±0.14 
Breast cancer ± Tam ± IR 5.02±0.28 2.09±0.14 2.27±0.31 
Tam: Tamoxefin                       IR: Irradiation                        BC: Breast cancer 

*Each value was represented as mean (±SE) of 6 determinations. 

The correlation of serum T3 level in different experimental groups 
illustrated in Tables (3 and 4) and the correlation of T3/T4 and 
[estradiol/(T3/T4)] ratio in different experimental groups illustrated in Tables (5 
and 6).  

Table (3): The correlation of T3 level in different studied groups  

Item  C Tam IR Bc Bc±Tam Bc ±IR 
Tam -0.54629 1     
IR -0.2028 0.316827 1    
Bc 0.379144 -0.92891 -0.21459 1   
Bc±Tam 0.564274 -0.19653 -0.22672 0.075655 1  
Bc ± IR 0.21977 -0.15495 0.631082 0.165751 0.53014 1 

Bc±Tam ±IR -0.18763 0.021102 -0.03413 -0.11832 0.618733 0.522351 

Tam: Tamoxefin                          IR: Irradiation                        BC: Breast cancer 
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Table (4): The correlation of T4 level in different studied groups  

Item  C Tam IR Bc Bc ±Tam Bc ±IR 
IR 0.229726 1     
Bc -0.41355 0.416124 1    
Bc±Tam -0.81647 -0.31442 -0.06157 1   
Bc ± IR 0.081741 0.227676 -0.31629 -0.04676 1  
Bc±Tam ±IR -0.1119 -0.00938 -0.6027 0.575256 0.096978 1 
IR 0.727775 0.309164 -0.6597 -0.46135 0.625713 0.32278 
Tam: Tamoxefin                          IR: Irradiation                        BC: Breast cancer 

Table (5): The correlation of T3/T4 ratio in different studied groups  

Item  C Tam IR Bc Bc ±Tam Bc ±IR 
IR -0.26914 1     
Bc -0.13067 0.395959 1    
Bc±Tam -0.47876 -0.54238 -0.0739 1   
Bc ± IR 0.667674 -0.48798 -0.40047 -0.05096 1  
Bc±Tam ±IR -0.65271 0.016945 0.449073 0.328179 -0.8262 1 

IR 0.383118 -0.65318 -0.68335 -0.09311 0.277928 -0.07188 
Tam: Tamoxefin                          IR: Irradiation                        BC: Breast cancer 

 

Table (6): The correlation of [estradiol/(T3/T4)]ratio in different studied groups.  

Item  C Tam IR Bc Bc ±Tam Bc ±IR 
IR -0.65003 1     
Bc -0.32828 0.478523 1    
Bc±Tam -0.58531 0.277401 0.469305 1   
Bc ± IR 0.654599 -0.72612 -0.36628 -0.36585 1  
Bc±Tam ±IR -0.24083 -0.16393 0.439546 0.27805 -0.39479 1 
IR 0.391483 -0.85381 -0.70547 -0.01968 0.533885 0.003315 

Tam: Tamoxefin                          IR: Irradiation                        BC: Breast cancer 

 
DISCUSSION 

An alternative theory considers that carcinogenesis is a process akin to 
development gone awry(11). The Tissue Organization Field Theory proposes that 
carcinogens alter stromal-epithelial interactions and that proliferation is the 
default state of all cells(12). Carcinogenesis would therefore be an emergent 
phenomenon that takes place at the tissue level of biological organization. As 
mentioned above, several authors have proposed synthetic approaches that 
straddle both theories as applied to mammary carcinogenesis(13). 
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SERMs are a group of antiestrogens that possess agonistic activity on 
bone metabolism and on lipids and lipoproteins but antagonistic action on the 
breast and endometrium(14). Tamoxifen has proved useful as adjuvant therapy in 
the treatment of breast cancer(15). Long-term tamoxifen use produces estrogen-
like effects that maintain bone density(16). Tomoxifen is usually well-tolerated 
and serious side effects are rare. The most frequent side effects are hot flushes, 
nausea and vomiting. These may occur in up to 25% of patients and are rarely 
severe enough to discontinue treatment. The risk of endometrial cancer 
increases following tamoxifen therapy(17). 

Maffini et al.(18) suggest the need to explore the roles that the stroma 
components [i.e. the cells (fibroblasts, adipocytes, mast cells, etc.)] and the 
extracellular matrix play in rodent mammary carcinogenesis. Efforts should also 
be directed at exploring the role of the stroma in experimental models for 
carcinogenesis involving organs other than the mammary gland (i.e. skin, 
prostate, liver, and bladder).  

The expected anti-proliferative effects of tamoxifen on mammary 
epithelium, tamoxifen treatment was found to induce pleiotrophic changes in the 
mammary microenvironment. These changes included inhibition of fibroblast 
motility and fibronectin incorporation into the substratum, a decrease in 
macrophage number, a reduction in MMP-2 activity and markedly less 
proteolysis of the ECM proteins fibronectin, laminin 1, laminin 5 and collagen 
1(19). 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(20). To accommodate a novel perspective on the role of 
the stroma in carcinogenesis, a rigorous analysis of concepts, definitions and 
experimental approaches is now needed. This will facilitate the identification of 
the mediators responsible for the altered tissue phenotype in cancers and of 
ways to reverse their effect by adopting a solid epigenetic perspective. 

Ionizing radiation is a complete carcinogen, able both to initiate and 
promote neoplastic progression(21), and is a known carcinogen of human 
breast(22) and rodent mammary glands(23). Previous studies have demonstrated 
that radiation exposure elicits rapid and persistent global remodeling of the 
mammary gland ECM(24). Because cell-ECM interactions are pivotal in 
mammary differentiation and growth control(25), Barcellos-Hoff(26) postulated 
that the radiation-induced mammary microenvironment may contribute to 
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radiation carcinogenesis by disrupting cell interactions in a manner that is 
conducive to expression of neoplastic potential. Most studies of radiogenic 
carcinogenesis emphasize radiation- induced DNA damage because mutations 
are believed to initiate carcinogenesis. However, low doses of ionizing radiation 
alter the composition of tissue microenvironment by rapidly affecting cytokine 
production and activities, ECM composition(27) and expression of receptors that 
mediate cell-cell interactions(28). 

 Barcellos-Hoff and Ravani(29) indicated that radiation-induced changes 
in the stromal microenvironment can contribute to neoplastic progression in 
vivo. Disruption of solid tissue interactions is a heretofore unrecognized activity 
of ionizing radiation as a carcinogen. 

Smith et al.(30) 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. 

Evidence that thyroid hormone can act primarily outside the cell 
nucleus has come from studies of mitochondrial responses to T3

(31) or T2(32), 
from rapid onset effects of the hormone at the cell membrane(33) and from 
actions on cytoplasmic proteins(34). 

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(35). 

The biological activity of thyroid hormones and E2 is only manifested 
in cell expressing thyroid hormone (TR) and estrogen receptors (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(36).  

TR has been shown to bind to ER response elements in addition to their 
cognate response elements(37). Since various isoforms of both ER and TR exist, 
combinations of different ER and TR isoforms could lead to different 
transcriptional end points(38). There are four major TR subtypes, TRα1, α2, β1, 
and β2, that are encoded by different genes(39). Two ER isoforms, α and β, 
arising from two differential genes exist in vertebrates(38). 

The relationship between breast cancer and thyroid hormone is 
controversial. Even though many studies have shown that thyroid diseases are 
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common in women with breast cancer, other reports have not confirmed this 
association(40) and it has also been suggested that free triiodothyronine (T3) 
plays an important role in the physiology of fibrocystic breast disease(41). 
Consistent with the proposal that thyroid hormones act on the breast, TR have 
been described in breast cancer(42).The more active form of thyroid hormone 
(T3), significantly enhance estradiol growth stimulation of a number of human 
breast carcinoma cell lines(43). In T47D breast cancer cells, E2 and T3 similarly 
regulate cell cycle progression and proliferation raising the p53 level and 
causing hyperphosphorylation of pRb(44). 

Thyroid hormones might stimulate the transcription of ERβ-dependent 
genes through a combination of ERS-TRα1, as suggested by Vasudevan et 
al.(38). Dinda et al.(44) 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 thyroid 
hormone on integrin αVβ3(45)  has provided some insight into effects of the 
hormone on membrane ion pumps, such as the Na±/H± antiporter(46), and has led 
to the description of interfaces between the membrane thyroid hormone receptor 
and nuclear events that underlie important cellular or tissue processes, such as 
angiogenesis(47) and proliferation of certain tumor cells(48). 

Integrin αVβ3 binds thyroid hormone near the Arg-Gly-Asp (RGD) 
recognition site of the protein; the RGD site is involved in the protein-protein 
interactions linking the integrin to extracellular matrix (ECM) proteins such as 
vitronectin, fibronectin and laminin(45). The intact integrin is structurally very 
plastic(49). Saraiva et al.(50) showed that postmenopausal breast cancer patients 
have a significantly increased thyroid hormone/E2 ratio (P<0.05), suggesting a 
possible tumor growth-promoting effect caused by this misbalance. 

The liver is a major site of conversion of thyroid hormone thyroxin (T4) 
to the biologically more potent hormone (T3). The regulation of the hepatic T4 
to T3 conversion occurs at both the uptake step and the conversion step. 
Because of the liver's relatively large reserve in converting T4 to T3, 
hypothyroidism is uncommon in patients with liver disease. However, in 
advanced chronic liver disease, signs of hypothyroidism may be evident(51). 
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The liver converts the thyroid hormone thyroxin (T4) into its more 
active form tri-iodothyronine (T3): Thyroid hormones act 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(52). The liver must dispose of ammonia, an extremely toxic by-product 
of protein metabolism: The amino acids arginine and orthinine are used by the 
liver to control ammonia levels. Ammonia can cause brain irritation and even 
death, at surprisingly low levels(53). 

Estrogens 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 estrogen in the ovaries. 
Some estrogens are also produced in smaller amounts by other tissues such as 
the liver, adrenal glands, and the breasts. These secondary sources of estrogens 
are especially important in postmenopausal women(54). 

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 estrone 
or estradiol, either immediately or through testosterone. The conversion of 
testosterone to estradiol, and of androstenedione to estrone, is catalyzed by the 
enzyme aromatase. Estradiol levels vary through the menstrual cycle, with 
levels highest just before ovulation(55). 

El-kot and Abdelgawad(56) (2009) suggested that sex hormones have a 
role in late stages in breast carcinogenesis. Estradiol, which is the main form of 
estrogen, has affects the different stage of mammary gland carcinogenesis. 
Changes in ECM composition that occur in breast cancer may alter estrogen-
responsiveness and the effectiveness of anti-estrogen therapies in ER breast 
cancer cells(57) (Woodward et al., 2000). 

CONCLUSION 

It could be concluded that irradiation-induced changes in the 
composition of the mammary microenvironment promote the expression of 
neoplastic potential by affecting both estradiol and thyroid hormones, and 
tamoxefin may alter the thyroid hormones. Irradiation and tamoxefin 
administration may have worth effects on T4 and estradiol levels.  
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  المؤتمر الدولي الثالثالمؤتمر الدولي الثالث

  للعلوم اإلشعاعیة وتطبیقاتھاللعلوم اإلشعاعیة وتطبیقاتھا
   مصر- الغردقة – ٢٠١٢ نوفمبر ١٦ – ١٢

 
التأثیر المحتمل للمعاملة بالتاموكسفین وتشعیع الجسم الكلى على ھرمونات الغدة 

  ائیا  فى إناث الجرذان الحاملة ألورام الثدى المستحثة كیمی الدرقیة
  محمد رمضان عبد الجواد

  .مصر-القاهرة-هيئة الطاقة الذرية-مركز البحوث النووية-قسم التطبيقات البيولوجية

  
یستخدم .  یعد سرطان الثدى من أكثر األورام انتشارا فى كال دول العالم المتقدم والنامیة

نثویة ویعمل بدوره على  التاموكسفین كعالج فعال لھ حیث یعمل على وقف مستقبالت الھرمونات األ
محاولة التغلب على مضاعفات المرض رغم ما لھ من آثار جانبیة ومن ثم فقد أجریت الدراسة الحالیة 
لدراسة دور التاموكسفین والتشعیع الجامى على مستویات ھرمون اإلسترادیول وھرمونات الغدة الدرقیة 

لوحظ فى ھذه الدراسة نقص . ات الثدىبما لھم من تأثیر مباشر وغیر مباشر على محتویات ومكون
مستوى ھرمون الثیروكسین واإلسترادیول عن مستوى الثیرونین ثالثى الیود مع وجود تنوع فى مستوى 

یستنتج من ھذه الدراسة أن  التشعیع الجامى یؤثر على محتوى الثدى . النسب بین الھرمونات الثالثة
التأثیر على  مستوى ھرمونا الثیروكسین واإلسترادیول، یعمل التاموكسفین وعملیات التسرطن وذلك ب

وتوصى الدراسة بعمل دراسات متعمقة على تأثیر . على تحسین مستوى الثیروكسن واإلسترادیول
   . اإلشعاع المار والتاموكسفین على مستوى زراعة األنسجة والبیولوجیا الجزیئیة

  


