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Abstract 

        It has previously been found in some studies that the use of anabolic hormones and 

steroids has an adverse effect on the sexual status of bodybuilding athletes, and the use of 

purifying substances to remove these effects and compensate for the decrease in the 

effectiveness of some glands also had an impact on many parts of the body due to unhealthy 

use among athletes. Therefore, this study aimed to investigate the changes occurring in the 

effectiveness of the parathyroid gland through its hormonal secretion and the extent of its 

impact on the level of blood calcium, as well as the sexual hormonal status of bodybuilding 

athletes in the last period of the hormonal cycle. 16 samples were taken from the bodybuilding 

athletes’ blood and were divided into two groups. The first group represented athletes at the 

end of the hormonal cycle, and the second group represented athletes without taking hormonal 

substances. Then, the levels of parathyroid hormone and calcium were measured, in addition 

to the sex hormones (testosterone and estradiol). The results of the current study found a 

significant increase in the level of parathyroid hormone, which accompanied the increase in 

blood calcium. As for the sex hormones, they were opposite, as an increase in the male hormone 

(testosterone) was observed, and a significant decrease in the female hormone (estradiol). We 

concluded that the hormonal cycle plays an important role in replacing calcium in athletes as a 

result of high parathyroid hormone. As well as maintaining levels of sex hormones within 

normal limits. 
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Introduction 

       The materials used for building and develop muscle tissue in bodybuilding athletes are 

very important during the athlete hormonal cycle, as the athlete is initially given building 

materials to increase testosterone through nutritional supplements , some of which are anabolic 

steroids such as Testosterone suspension, Sustanon, and others (1). Then the bodybuilder is 

prepared with detergents (purifying) that are considered aromatase inhibitors, such as Clomid, 

Nolvadex, T3, and others (2), which are used to treat breast cancer in women (3), and play a role 

in reactivating testosterone-secreting cells in the testicle of the athletes, in addition to 

preventing the conversion of hormonal substances into estrogen to avoid gynecomastia, and 

the emergence of other feminine characteristics among bodybuilders (1). 

       Studies have shown that these substances have significant pathological effects on public 

health, as they were found to play a major role in testicular atrophy and pancreatitis (4), as well 

as dysfunction in the liver, thyroid  and kidney failure resulting from high concentrations of 

these substances (5)(6)(7). Therefore, this study came to demonstrate the side effects of these 
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doping and purifying substances on the level of thyroid hormone and calcium associated with 

androgen hormones during the hormonal cycle of bodybuilders. 

Materials and Methods 

Experiment Design 

       16 Blood samples were collected from bodybuilding athletes in the sports halls with weight 

(90-115kg) and age (25-35 year), some of these athletes were taking various substances for the 

purpose of building muscles in their bodies during the so-called hormonal cycle, which extends 

for 60-90 days and includes taking hormonal substances that help increase testosterone, such 

as Sustanon (500 mg) and boldenone (400 mg) daily. During this period, after three days of 

taking anabolic steroids, other purifying substances called detergents are taken, which include 

Arimidex (Anastrazole) by 2.5 mg daily, and Nolvadex (Tamoxifin) for 5 mg daily) throughout 

the cycle. Some of the concentrations of these substances are controlled according to measuring 

the percentage of testosterone monthly in laboratories and assessing the body condition of 

bodybuilding athletes. 

       The  athletes  include  16 sample classify to two group , First group include 8 sample for  

athletes with hormonal cycle, and the second group include 6 athletes without hormonal cycle. 

After taking the samples, they were stored in special tubes, after which the serum was isolated 

by centrifugation, and the samples were kept in the refrigerator until the required tests were 

performed. 

       The parathyroid hormone test was performed according to method (8), while the calcium 

concentration in the serum was measured according to (9). As for testosterone and estradiol was 

measured according to(10). 

Statistical analysis 

        Statistical comparisons were made according to the SPSS program, and pairwise 

comparison was used using the T-test for all the resulting data according to (11) method . 

Results & Dissection 

      Studies have indicated that there is a significant impact of the various supplements and 

materials used when building muscle size in athletes on various parts of the body, including 

the heart, muscles, pancreas, thyroid gland, reproductive organs, psychological state, and others 

(1-1). This topic aimed to follow up on changes in the effectiveness of the parathyroid gland 

and sex hormones in bodybuilding athletes in the late stages of the hormonal cycle. This study 

showed, through the results of tests on the athletes’ blood, that there was a significant increase 

(P < 0.05) in the percentage of parathyroid hormone and the calcium level of athletes who take 

doping and purifying substances after completing a period for more than two months of the 

hormonal cycle when compared to the group of non-using athletes who represented Control  
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Figure 1: Calcium  levels for Athletes with a hormonal cycle and a control groups                            

Figure 2: Parathyroid hormone levels for Athleteswith a hormonal cycle and a control 

groups 

        This confirms our results among the vital indicators that include an increase in the 

percentage of calcium combined with an increase in the parathyroid hormone, which works to 

convert vitamin D to the active form in the kidneys, which helps withdraw calcium from the 

intestines, kidneys, and bones into the blood, which causes an increase in the level of this 

element in the serum (12)(33). Therefore, the study agreed with what some researchers stated, 

indicating that the use of estrogen inhibitors, including Arimidex, works to inhibit the density 

of bone elements due to the release of this element from bone tissue as a result of the effect of 

the iPTH hormone (which is the active form of parathyroid hormone), for works indirectly on 

Osteoclasts that transformed into their active form, which increases the process of bone 

resorption and leads to an increase in the level of calcium in the blood in a study on breast 

cancer patients (13)(31). These results also support what was stated by (2)(14) that taking Arimidex 

leads to an increase in PTH and Calcium in an experiment on elderly women that included 65 

healthy and sick cases. . Also, the increase in calcium in this study may come from 

hyperparathyroidism, according to what was described by (15), and what was confirmed by (16) 

of an increase in the level of calcium accompanied by an increase in parathyroid hormone after 

taking tamoxifen (Nolvadex) in patients with breast cancer. In addition to what was mentioned 
(17) about the effect of the drug Anastrazole (Arimidex) in increasing the concentration of 

calcium in the blood, which may be due to the interaction of aromatase inhibitors with calcium 

receptors on the epithelial tubules in the nephron, which inhibits the excretion of calcium into 

the urinary filtrate (18). In addition to other studies observed in breast cancer patients related to 

the binding of these substances to hormonal receptors, including parathyroid hormone, which 

increases the probability of hyperparathyroidism (19)(20)(21). 

       As for the level of sexual hormones among athletes who used doping and purifing 

substances, it appeared opposite, as testosterone was found to be significantly high (P < 0.05) 

and by a large percentage among athletes when compared to the levels of this hormone in the 

control group, which represents athletes who did not toke any substance (Figure 3).  
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Figure 3: Testosterone  levels for Athletes with a hormonal cycle and a control groups 

        

       While, on the contrary, the level of estradiol in athletes after using the substances appeared 

very low and significantly (P < 0.05) when comparing its levels to the blood of athletes who 

did not participate in the hormonal cycle and who represented the control group (Figure 4). 

 

 
Figure 4: Estradiol  levels for Athletes with hormonal cycle and a control groups 

         Previous studies reported that the use of hormonal supplements, which are considered 

one of the androgenic substances, helps to increase testosterone at the beginning of the cycle, 

but the condition reverses at the end of the hormonal cycle, causing a decrease in the level of 

this hormone and leading to side effects, including infertility and the appearance of 

gynecomastia in athletic men (22), Other researchers pointed out that anabolic steroids, which 

are considered aromatase inhibitors and mediators of estrogen receptors, are completely 

unknown in terms of their effect on bodybuilding athletes because studies on these cases are 

usually accompanied by doping substances such as Sustanon, which works to reverse the effect 
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(23). Here, studies show that the effect of anabolic substances works to increase the level of 

testosterone at the beginning of the hormonal cycle in athletes, but this level gradually 

decreases due to its conversion to estradiol after hormonal cycle, which adds non-existent 

feminine characteristics for the man, while purifying substances (such as Tamoxifen and 

Nolvadox) that are necessary within the hormonal cycle works to inhibit this transformation, 

which increases the level of testosterone and reduces estradiol (24)(25)(26). This explains the high 

level of testosterone and low level of estradiol in athletes at the end of the hormonal cycle in 

our study. On the other hand, (14) indicated that the use of tamoxifen in patients with breast 

cancer led to a decrease in the level of estradiol in women, and that the presence of estrogen 

receptors leads to the conversion of estrone into estradiol by the aromatase enzyme, which 

works to convert testosterone and androstenedione into estrogen compounds, including 

estradiol and estrone respectively in a process called aromatization in some tissue in the body 

as ovaries, liver, brain, muscle and breast (27)(28).  While the presence of anti-estrogens and 

progestational agents leads to weakening this transformation by inhibiting this enzyme to the 

lowest possible level, this is done by inhibiting the estrogen biosynthesis pathway at the final 

step, creating an aromatic ring in the steroid molecule that prevents the conversion of androgens 

to estrogens (29) . which reflects the effect of Nolvadex and Arimidex in inhibiting the level of 

estradiol, noting the greater effectiveness of Arimidex in this subject (31)(6), and the competitive 

binding of aromatase to heme of the cytochrome P450 group leads to a weakening of the 

biosynthesis of estrogen, and this reflects the mechanism of inhibition of the aromatase enzyme 
(33). is what can be pointed out in our study in the decrease in the level of estradiol as a result 

of the use of Tamoxifen and Arimidex, which are considered inhibitors of the aromatase 

enzyme. According to what was mentioned, there is a widespread use of aromatase inhibitors 

as a treatment for breast cancer in women, resulting in metabolic disturbances in most cases. 

Therefore, these potential changes must be monitored with the use of these compounds for 

long-term periods(29).  

Conclusions 

       We concluded from our study that purified substances had a clear role in activating the 

activity of the parathyroid gland and its importance for the level of calcium in the blood in 

athletes, as well as another important role in maintaining the normal level of some hormonal 

blood parameters such as testosterone and estradiol in male body building athletes and 

concealment possible feminine characteristics due to the hormonal substances used. 
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