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Abstract

Aim:  Considering use of caffeinea supplement by athletes and harmful effects of long-term
caffeine consumption on male fertility, the aim of this study was determine effect of moderate
aerobic exercise combined with Sertoli cell medium conditioning on testicular damage caused
by caffeine consumption in adult male rats.Methods:For this purpose,30male Wistar rats
weighing250+20grams, age9-10weeks, were celected in5 groups(healthy control,affected by
caffeine,caffeine-exercise,caffeine-medium conditioning and caffeine-conditioning-medium-
exercise).Groups2to5fordweeks, caffeine dose200mg/kg orally and grouplreceivedsame
amount of distilled water.After 6weeks, conditioned medium Sertoli cells was injected into
efferent ducts mice in treatment group.After 8weeks of media conditioning injection and
moderate aerobic training(60minutes,1bar per day, 5days per week),blood was collected from all
mice and testes, epididymis were isolated. Then the blood samples were centrifuged at speed
0f3000rpm,at temperature40degrees Celsius forl5minutes,and highly soluble serum was used
measure testosterone hormone by radioimmunoassay method.In study the histopathology of
testis samples fixed in10% formalin,5micron thick sections were prepared according to method
of preparing tissue sections for hematoxylin-eosin staining.prepared tissue sections were
examined for histopathology.Findings: In group under influence of caffeine, level of testosterone
decreased significantly compared to control group(p<0.05).In both caffeine-media conditioning
group and caffeine-exercise group, level of testosterone increased significantly (p<0.05).In
caffeine-media conditioning-exercise group, level of testosterone hormone shows significant
increase compared to previous2groups(p<0.05).In histopathological observations, testicular
tissue in caffeine-damaged group has severe changes in germ cells and stop
spermatogenesis,reduction germinal epithelium layers,edema, severe hyperemia and bleeding in
interstitial space,irregularity of overlying epithelium,changes in thickness and irregularity in
basal layer and irregularity,wrinkling and disintegration of structure of tubules,in many ducts.It
was sperm maker. significant improvement was observed in caffeine-media conditioning-
exercise group and tissue structure of testicles was relatively normal or close to normal.
Conclusion:Consuming conditioned media of Sertoli cells and performing aerobic exercise at
same time improves testosterone hormone indices and reduces harmful effects of caffeine on
testicular histopathology of rats.
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Extended Abstract

Infertility is an undesirable condition with increasing prevalence in today's couples. Infertility, is a type of fertility disorder
that occurs after12 months of continuous, free and unprotected sexual intercourse based on couples' failure to conceive
(1). Among the known causes of infertility, environmental factors such as consumption of nutritional supplements, such
as caffeine, are indicators (2). Caffeine is used by athletes as an energy-enhancing drug (3). Caffeine may act indirectly
by affecting the hypothalamus-pituitary-gonadal system or by a direct effect through apoptosis of the germinal epithelium
of the testis(4).Caffeine consumption has an effect not only on semen parameters but also on sperm DNA integrity.High
amounts of caffeine consumption can change the glycolytic profile and oxidation Sertoli cells and interfere with male
reproductive potential(5).Therefore, aim of this study is simultaneously investigate the effect of conditioned medium of
Sertoli cells along with moderate aerobic exercise on testicular damage caused by high dose caffeine consumption in male
rats.

Materials and Methods

In this study, 30 male Wistar rats weighing 250+20 grams, aged 9-10 weeks were used. The studied rats were randomly
divided into 5 groups (healthy control, caffeine-damaged, caffeine and exercise, caffeine treatment with media
conditioning and caffeine treatment with media conditioning and exercise) were tested. Groups 2 to 5 received 200 mg/kg
caffeine orally for 4 weeks, and group 1 received the same amount of distilled water. After 6 weeks, the conditioned
media of Sertoli cells was injected into the efferent ducts of the mice in the treatment group. After 8 weeks of media
conditioning injection and moderate aerobic training (60 minutes, 1 time a day and 5 days a week for 8 weeks), blood
was collected from all the mice and the testes and epididymis were separated. Then centrifuged blood and serum samples
were prepared for measuring testosterone hormone and for the histopathology study of testicular samples, 5 micron thick
sections were prepared according to the method of preparing tissue sections for hematoxylin-eosin staining. The prepared
tissue sections were examined in terms of histopathology. One-way analysis of variance (ANOVA) was used to
investigate the differences between the studied groups, and Tukey's post hoc test was used to compare the two groups.
The Kruskal-Wallis hon-parametric test was used to compare the severity of tissue damage between the studied groups,
and the Mann-Whitney U test was used to compare them two by two. Kolmogorov-Smirnov test was used to check the
normality of data distribution. p>0.05 values were considered significant.

Findings

The results of analysis of variance showed: in the group under the influence of caffeine, the level of testosterone decreased
significantly compared to the control group (p < 0.01), in the groups affected by caffeine and treated with medium
conditioning and caffeine and exercise, the level of the hormone Testosterone showed a significant increase compared to
the group affected by caffeine (p<0.05). There was no significant difference between these two groups in terms of
testosterone. In the group damaged by caffeine plus treatment with medium conditioning and exercise, the level of
testosterone showed a significant increase compared to the group damaged by caffeine (compared to the groups damaged
by caffeine and treatment with medium conditioning and caffeine and exercise) (01) /0>p). In terms of all the mentioned
parameters, there was a significant difference between this group and the previous two treatment groups (p<0.05). No
significant difference was observed in terms of the aforementioned parameters between the group affected by caffeine
plus treatment with medium conditioning and exercise and the healthy control group. In the group under the influence of
caffeine, compared to the control group, significant tissue damage occurred in the testicles (p<0.01). It showed a
significant decrease compared to the group affected by caffeine (p<0.05). There was no significant difference between
these two groups in terms of the severity of injury in the testicular tissue. In the caffeine-injured group, in addition to
medium conditioning treatment and exercise, the incidence of testicular tissue injury showed a significant decrease
(compared to the previous two groups) compared to the caffeine-injured group (p<0.01).

Conclusion

The results of the present study showed: Although high dose caffeine consumption causes testicular tissue damage and a
significant decrease in testosterone hormone levels, combined aerobic and Sertoli cell media conditioning can improve
testicular tissue damage and increase testosterone levels in Male desert rats are affected by caffeine. In this regard, the
results of previous studies have shown that aerobic exercise can increase the amount of testosterone as well as the amount
of sperm in the body (6). During the conducted studies, a positive relationship between aerobic exercises with moderate
intensity and parameters of testicular function such as sperm concentration and serum level of sex hormones as well as
an increase in total and free testosterone serum level, sperm count, motility and morphology have been observed in athletes
(7, 8). Exercise with an effect on the hypothalamus-pituitary-gonadal (HPG) axis, leading to an increase in LH and FSH
and further stimulation of Leydig and Sertoli cells, as well as changes in the serum level of sex hormone-binding globulin
(SHBG), have beneficial effects in improving reproductive health indicators. is (8,9).
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Avrticle message:

In general, it can be concluded that moderate aerobic exercise and media conditioning of Sertoli cells can synergistically
improve the level of sex hormones and testicular damage caused by consuming high doses of caffeine. However, the
effect of different doses of conditioning media for Sertoli cells and different types of exercise, as well as the determination
of effective molecular cellular mechanisms in this matter, need more extensive studies.
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