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Histopathological Changes that Occur on the Testicular and Penile Tissues  
Depending on the Treatment of Human Chorionic Gonadotropin: Rat Model

N Pirinççi1, S Yıldırım2, A Taş3,6, T Ozan1, İ Geçit4, H Özveren5

ABSTRACT

Objective: To examine the histopathological effects of human chorionic gonadotropin (hCG) 
treatment on the penile and the testicular tissue in rat model.
Methods: The rats of the hCG group (n = 8) were given daily subcutaneous injections of 50 IU 
of hCG for 15 days (Pregnyl, Organon). Rats of the control group (n = 8) received subcutane-
ous isotonic saline. All rats were sacrificed at the 1st month after hCG administration. After 
the received tissue samples were examined, germinal epithelial cell thickness, seminiferous 
tubule diameter, internal diameter of the tubules, the number of germ cell layers in the testicu-
lar tissue, and the diameters of penis, cavernous sinus lumen diameters and collagen tissue 
amount in the cavernous sinus surrounding were assessed in the sections prepared from the 
penis. 
Results: It was detected that there was a decrease in the testis weight, atrophy in the tubules, 
reduction in spermatogenesis, decrease in the mature spermatocytes, lower mean thickness and 
the number of cell layers of the germinal membrane in testicular tissue in the hCG group. It 
was found that the amount of collagen in the penile tissue was significantly higher in the hCG 
group and the diameters of cavernosal sinus lumens, and diameter of the penis were signifi-
cantly lower in the hCG group.
Conclusion: Human chorionic gonadotropin led to the deterioration in testicular histology 
and the histological changes in the penile tissue. The degradation in the testicular tissue and 
these changes formed in the penile tissue may affect the erectile tissue function.
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INTRODUCTION
Cryptorchidism affects 3%–4% of all full-term male 
neonates, with the prevalence decreasing to 0.8% by 1 
year of age (1). It was revealed that 50% of unilateral 
cases and two-thirds of bilateral cases are associated 
with eventual fertility problems (2). Thus, studies to 
improve fertility have focused on earlier surgical inter-
vention (3, 4) and, more recently, hormonal therapy (5). 
Hormonal treatment with human chorionic gonadotropin 

(hCG) may be given initially for cryptorchidism because 
of reported testicular descent in about 20% of cases (6). 
Although some studies recommend early hormonal 
treatment for cryptorchidism (7, 8) at 1500 IU hCG i.m. 
weekly for 3 weeks (9), others revealed that hormonal 
treatment may harm the germ cells (10). It is still ques-
tionable whether or not early hormonal treatment is safe 
for germ cells. 
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Human chorionic gonadotropin used in the treatment 
of cryptorchidism may cause the appearance of second-
ary sex characteristics, such as early epiphyseal closure, 
pubic hair, genital growth, aggressive behaviour and 
scrotal hyperpigmentation. However, there are no stud-
ies assessing the occurrence of the genital growth. In 
children who had been treated with hCG, there have not 
been any studies examining the changes that occur in the 
penile tissue. 

We examined these effects on the rat model since 
there are no studies examining the histopathological 
effects of hCG treatment on the penile tissue and the 
effects on the testicular tissue.

MATERIALS AND METHODS
Wistar albino rats weighing 250 ± 50 g were used in 
this experimental study. After the approval of the Ethics 
Committee at our institution (Yuzuncu Yıl University 
Ethics Committee, Van, Turkey) had been obtained, the 
care and use of laboratory animals followed. Sixteen 
6-week-old male Wistar albino rats were maintained 
under standard conditions of temperature and 12-hour 
day/night cycles with food and water ad libitum and a 
constant temperature of 20°C–22°C. They were given 
free access to tap water. Upon arrival, they were rand-
omized to hCG and control groups (n = 8 each). The rats 
of the hCG group were given daily subcutaneous injec-
tions of 50 IU of hCG for 15 days (Pregnyl, Organon). 
Rats that served as the control group received subcuta-
neous isotonic saline (n = 8). All rats were sacrificed by 
a lethal overdose of sodium pentobarbital (100 mg/kg, 
ip) to obtain normal, descended, testicular and penile 
tissue at the 1st month after hCG administration. After 
the received tissue samples were detected in 10% buff-
ered formalin, the 4 μm sections were taken with the 
microtome by being embedded into paraffin blocks. The 
sections were examined in the research microscope by 
being painted with haematoxylin–eosin stain.

Three sections (proximal, central and distal) were 
taken from each testis, and in each section, 10 seminifer-
ous tubules were chosen for analysis (ie 30 tubules per 
testis). Spherical or slightly elliptical tubules with the 
lumen centrally located were chosen because this sig-
nified a perpendicular cross-section that would most 
accurately depict germinal epithelial cell thickness and 
architecture. Germinal epithelial cell layer thickness was 
determined by counting the number of epithelial cells 
from the basement membrane to the lumen at 90°, 180°, 
270° and 360°, and mean calculated. The seminifer-
ous tubule diameter (STD), the internal diameter of the 

tubules and the diameter and the number of germ cell 
layers were measured. The diameters of penis, cavern-
ous sinus lumen diameters and collagen tissue amount 
in the cavernous sinus surrounding were assessed in the 
sections prepared from the penis. Data were analysed by 
the Mann–Whitney U-test with p < 0.05 considered to 
indicate significance. 

RESULTS
When compared with the control group, a decrease was 
detected in the testis weight in the hCG group (Table). 
When the weight difference was histopathologically 
examined, a clear atrophy was detected in the tubules. 
In addition, a reduction in spermatogenesis and a clear 
decrease in the mature spermatocytes were detected 
(Fig. 1). Consequently, the mean thickness and the 
number of cell layers of the germinal membrane in the 
testicular tissue of the hCG group were significantly 
lower than those of the control group (p < 0.05) (Fig. 2). 
İt was found that the percentage of the open seminiferous 
tubular lumen in the testicular tissue of all hCG-treated 
rats was significantly higher than that of the control 
group (p < 0.05). We found that a statistical difference 
between the mean in the STD in the testicular tissues of 
hCG-treated rats was significantly higher than that of the 
control group (p < 0.05). 

Table: Testes weight and measurement of penis diameters

hCG group  
(n = 8)

Control group  
(n = 8)

p value

Testes weight (g) 4375 5425 p < 0.05
Penis diameters (µm) 3467 3818 p < 0.05

hCG = human chorionic gonadotropin.

Fig. 1:  Decreased spermatids in hCG group testes (black arrows), degener-
ated spermatogoniums (red arrows). (H&E) Bar = 100 µm.
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At the 1st month after hCG administration for 15 days, 
it was found that the amount of collagen in the penile 
tissue of all hCG-treated rats was significantly higher 
than that of the control group (p < 0.05). Additionally, 
we were found that the diameters of cavernosal sinus 
lumens (Fig. 3A, 3B) and diameters of the penis (Table) 
of all hCG-treated rats were significantly lower than 
those of the control group (p < 0.05).

Fig. 2:  Germinal membrane thickness in the testicular tubules in hCG 
group. (H&E) Bar = 200 μm.

A B

Fig. 3  (A) Cavernous sinuses in healthy penis in the control group (arrows). 
(H&E) Bar = 200 μm. (B) Narrowed cavernous sinuses in hCG group 
penis (arrows). (H&E) Bar = 200 μm.

DISCUSSION
Cryptorchidism is the most common disorder of sexual 
differentiation in men (11). While 89% of patients with 
untreated bilateral cryptorchidism develop azoospermia, 
only 32% of those treated with gonadotrophins do so 
(12). Hormonal treatment of cryptorchidism was intro-
duced 84 years ago, and the first hormone used was 
hCG (13). Human chorionic gonadotropin is a poly-
peptide hormone produced by the human placenta, with 
an α-subunit that is almost identical to that of follicle-
stimulating hormone, thyroid-stimulating hormone and 
luteinizing hormone (LH), so its action is similar to that 
of LH. A meta-analysis of 4524 cases of cryptorchid 

testes showed that hCG treatment has a success rate of 
19% compared to a placebo effect of 4% (6).

Recently, Schwentner et al showed that neoadju-
vant hormonal treatment with gonadotropin-releasing 
hormone improves the fertility index in prepubertal 
cryptorchidism (14). In contrast to these studies, it was 
shown that histological findings indicated a reduction 
in the number and maturation of germ cells in cryp-
torchid infants treated with combined hormonal therapy 
(7). Cortes et al reported that hormonal treatment given 
for testicular descent may harm the germ cells (10). 
It was also reported that unsuccessful hCG treatment 
resulted in lower spermatogonia per tubule in boys with 
cryptorchidism.

In the rat testis, germ cell death occurs through apop-
tosis, characterized by internucleosomal fragmentation 
of DNA, and this is regulated by androgens and gonado-
trophins. In cryptorchid boys, germ cell apoptosis was 
assessed after unsuccessful hCG treatment at simulta-
neous orchidopexy and testicular biopsies. There were 
more apoptotic germ cells in the contralateral scrotal 
than in the undescended testis; both interstitial cells and 
germ cells were affected, and the germ cells undergo-
ing apoptosis were exclusively spermatogonia. Germ 
cell apoptosis was increased in both scrotal and inguinal 
testes, returning to the initial level 1 month after the hCG 
treatment, suggesting that hCG withdrawal increases 
germ cell apoptosis in the human testis (15).

Because of increasing serum testosterone levels 
during hCG treatment by about 150- to 200-fold, fol-
lowed by a decrease to low prepubertal levels within a 
few weeks, it was assumed that the increase in germ cell 
apoptosis after hCG treatment most likely reflects the 
androgen withdrawal effect. Thus, normal development 
of the testis is disrupted by the hCG treatment, possibly 
through the mechanism of increased apoptotic germ cell 
death. Consequently, it was proposed that because of 
poor treatment success rates and shown side effects, the 
potential hazards of hCG treatment on the testis should 
be critically re-evaluated (16). 

The rat model appears particularly useful in a study 
evaluating testicular histology, because developmental 
parameters in rats are similar to those in humans. Kaya 
et al showed that gonadotropin therapy deteriorated the 
seminiferous tubular histology of testes in rats (17). 
However, their results showing detrimental effects of 
hCG do not conflict with those of previous series (10, 
15, 16). The mean percentage of the open seminiferous 
tubular lumen in testicular tissues of all hCG-treated 
rats was found to be significantly higher than that of 
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control rats. Similarly, mean thickness and the number 
of cell layers of the germinal membrane were signifi-
cantly lower in testicular tissues of all hCG groups at 
the 1st month. In a study conducted by Karaman et al, 
they reported that these histological changes that the 
hCG made in the testicles were reversible and dose 
dependent (18).

When we looked at the literature, the number of the 
studies showing the effect of hCG on the normal testis 
tissue is limited and also the results are controversial. 
When compared to the control group, we found the 
decline in testicular weight in the hCG group. When the 
weight difference was histopathologically examined, a 
clear atrophy was detected in the tubules and connected 
to it. In addition, a reduction in spermatogenesis and a 
clear decrease in the mature spermatocytes were detect-
ed. Accordingly, the mean thickness and the number of 
cell layers of the germinal membrane in the testicular 
tissue of the hCG group were significantly lower than 
those of the control group (p < 0.05). We found that the 
statistical difference between mean STD in testicular tis-
sues of hCG-treated rats was significantly higher than 
that of the control group (p < 0.05). The percentage of 
the open seminiferous tubular lumen in the testicular 
tissue of all hCG-treated rats was significantly higher 
than that of the control group. According to all of our 
findings, we observed that hCG had the negative effects 
on the testicular tissue. Our findings related to the his-
tological changes formed in rat testis due to the use of 
hCG have supported the findings of Kaya et al (17).

When we examined the literature, there was no 
study simultaneously examining the effect of hCG 
on the penile tissue and its effects on testicular tissue 
in rat model. In our study, at the 1st month after hCG 
administration for 15 days, it was found that the amount 
of collagen in the penile tissue of all hCG-treated rats 
was significantly higher than that of the control group 
(p < 0.05). Additionally, diameters of cavernosal sinus 
lumens and diameters of the penis of all hCG-treated rats 
were found to be significantly lower than that of the con-
trol group (p < 0.05). It was observed that there were the 
collagen tissue growth around the cavernous sinus and 
accordingly the contraction the lumens, and as a result 
the shrinkage in the diameter of the penis. These results 
make us think that the erectile tissue function changes 
may become due to the use of hCG, and it may affect the 
erectile function during puberty.

In this study, we saw that hCG led to the deteriora-
tion in testicular histology and the histological changes 

in the penile tissue. In order to be able to clearly assess 
the impact on erectile tissue function of the degradation 
in the testicular tissue and these changes formed in the 
penis tissue, further more long-term studies are needed, 
including the biochemical parameters together.

REFERENCES
1.  Scorer CG, Farrington GH. Congenital deformities of the testis and 

epididymis. New York: Appleton-Century-Crofts; 1971.
2. Kogan SJ. Fertility in cryptorchidism: an overview in 1987. Eur J 

Pediatr 1987; 146: S21– 4.
3. Kogan SJ, Tennenbaum S, Gill B, Reda E, Levitt SB. Efficacy of orchi-

opexy by patient age 1 year for cryptorchidism. J Urol 1990; 144: 508–9.
4. Wilson-Storey D, McGenity K, Dickson JAS. Orchidopexy: the younger 

the better? J R Coll Surg Edinb 1990; 35: 362–4.
5. Hadziselimovic F, Huff DS, Duckett JW, Herzog B, Elder J, Snyder H et 

al. Long-term effect of luteinizing hormone-releasing hormone analogue 
(buserelin) on cryptorchid testes. J Urol 1987; 138: 1043–5.

6. Pyorala S, Huttunen NP, Uhari M. A review and meta-analysis of hor-
monal treatment for cryptorchidism. J Clin Endocrinol Metab 1995; 80: 
2795–9.

7. Lala R, Matarazzo P, Chiabotto P, Gennari F, Cortese MG, Canavese F 
et al. Early hormonal and surgical treatment of cryptorchidism. J Urol 
1997; 157: 1898–901.

8. Hadziselimovic F. Hormonal treatment of the undescended testis. J Ped 
Endocrinol 1987; 2: 1.

9. Hadziselimovic F, Zivkovic D, Bica DT, Emmons LR. The importance 
of minipuberty for fertility in cryptorchidism. J Urol 2005; 174: 1536–9.

10. Cortes D, Thorup J, Visfeldt J. Hormonal treatment may harm the germ 
cells in 1- to 3-year-old boys with cryptorchidism. J Urol 2000; 163: 
1290–2.

11. Hadziselimovic F. Cryptorchidism, its impact on male fertility. Eur Urol 
2002; 41: 121–3.

12. Hadziselimovic F, Herzog B. Importance of early postnatal germ cell 
maturation for fertility of cryptorchid males. Horm Res 2001; 55: 6–10.

13. Schapiro B. Ist der Kryptorchismus chirurgisch oder hormonal zu 
behandeln? Dtsch Med Wochenschr 1931; 57: 718.

14. Schwentner C, Oswald J, Kreczy A, Lunacek A, Bartsch G, Deibl M et 
al. Neoadjuvant gonadotropin-releasing hormone therapy before surgery 
may improve the fertility index in undescended testes: a prospective ran-
domized trial. J Urol 2005; 173: 974–7.

15. Heiskanen P, Billig H, Toppari J, Kaleva M, Arsalo A, Rapola J et al. 
Apoptotic cell death in the normal and cryptorchid human testis: the 
effect of human chorionic gonadotropin on testicular cell survival. 
Pediatr Res 1996; 40: 351–6.

16. Dunkel L, Taskinen S, Hovatta O, Tilly JL, Wikström S. Germ cell 
apoptosis after treatment of cryptorchidism with hCG is associated with 
impaired reproductive function in the adult. J Clin Invest 1997; 100: 
2341–6.

17. Kaya C, Karaman MI, Pirincci N, Ozturk M, Yılmazgumrukcu G. 
Human chorionic gonadotropin deteriorates the histology of rat testes. 
Urol Int 2006; 76: 274–7

18. Karaman MI, Kaya C, Ozturk M, Pırınccı N, Yımazgumrukcu G, Tuken 
M. The effects of human chorionic gonadotrophin on normal testicu-
lar tissue of rats: dose-dependence and reversibility. BJU Int 2006; 97: 
1116–8. 

© West Indian Medical Journal 2021.
This is an article published in open access under a Creative Commons 
Attribution International licence (CC BY). For more information, please 
visit https://creativecommons.org/licenses/by/4.0/deed.en_US.


