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Resumen.- OBJETIVOS: Aunque la asociación entre 
los inhibidores de la 5’alfa reductasa y el tratamiento 
de la alopecia y de la hiperplasia benigna de próstata 
esta bien establecido, el impacto de dutasteride en la 
estructura testicular no esta claro. El objetivo de este tra-
bajo es evaluar las alteraciones en la espermatogénesis 
y concentraciones de FSH, LH, testosterona y dihidro-
testosterona junto con el estado oxidativo del testículo 
y en sangre de ratas con la administración diaria de 
dutasteride.
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Summary.- OBJECTIVES: Although the association 
between 5 alpha reductase inhibitors used for the treat-
ment of both androgenetic alopecia and benign prostat-
ic hyperplasia and their side effects is well established, 
the impact of dutasteride on testicular structure is not 
clear. To evaluate the alterations in spermatogenesis and 
serum FSH, LH, testosterone and dihydrotestosterone 
concentrations along with the oxidative status in testes 
and blood of the rats treated with daily dutasteride.

METHODS: A total of 18 male Sprague-Dawley rats 
have been divided into 2 groups as control (n=8) and 
dutasteride (n=10). After chronically administered, rats 
were sacrificed and their testes were harvested for his-
topathological and biochemical evaluation. Johnsen’s 
criteria were used to assess spermatogenesis. Serum 
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hormone concentrations and levels of reactive oxygen 
species (ROS) in both testicular tissue and serum were 
measured by ECLIA and ELISA, respectively. Results 
were compared with Mann- Whitney U test.

RESULTS: DHT (7.35 ± 0.35 vs. 10.54 ± 0.95, 
p<0.001) and LH levels (0.32 ± 0.009 vs. 0.43 ± 
0.01, <0.001) were significantly lower in treatment 
group compared with controls whereas testosterone lev-
els were higher in dutasteride arm (3.41 ± 1.12 vs. 
1.52 ± 0.34, p<0.001). Johnsen score, serum FSH lev-
els, serum and tissue ROS  levels were similar between 
the two groups.

CONCLUSIONS: According to our results, administra-
tion of dutasteride does not appear to modify spermato-
genesis and oxidative burden in rats. Further investiga-
tions are required to confirm our findings.
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INTRODUCTION

 Many men suffer from androgenetic alopecia 
(AGA) and lower urinary tract symptoms due to be-
nign prostatic hyperplasia (BPH) in which androgens 
play a major role. The key enzyme in pathogenesis of 
these diseases is 5 alpha reductase (5AR) existing in 
hair follicles and human reproductive tract. It cataly-
ses the transformation of testosterone (T) to the meta-
bolically active derivative, dihydrotestosterone (DHT)
(1,2). There are two isoenzymes of 5AR identified 
in human. Type 1 predominates in the extraprostatic 
tissues such as sebaceous glands, hair follicles, liver 
and testes while type 2 is present in the genital skin, 
inner area of hair follicles, reproductive tissues and 
prostate (3-6). Finasteride which inhibits type 2 5AR 
causes approximately 70% reduction in serum DHT 
whereas dutasteride, a dual 5AR inhibitor (5ARI), re-
duces DHT levels more than 90% (7).

 Increased level of DHT has been linked with 
AGA and BPH (1,2). Finasteride was approved for 
the treatment of both AGA and BPH by FDA. Although 
dutasteride is commonly prescribed to the patients 
with BPH, it has been started to be used off-labelly 

in some countries for the treatment of AGA after the 
phase III trials (1,8,9).

 Sperm production and steroidogenesis are 
the main functions of the testes and have utmost im-
portance for sexual development and male life. To 
drive those dual effect efficiently, testicular tissue is 
highly dependent on oxygen and also highly vulnera-
ble to the toxic effects of reactive oxygen metabolites 
(10). Several drugs were shown to induce oxidative 
stress in testes (11-13), but there is no knowledge 
about dutasteride in the literature.

 Although the adverse effects of dutasteride 
such as impotence, erectile and ejaculatory dysfunc-
tion and reduction in some semen parameters are well 
known (14-16), the impact of dutasteride on testicu-
lar structure and functions is not clear. We, therefore, 
aimed to evaluate the alterations in spermatogene-
sis, serum sex hormone levels and to assess oxidative 
changes in rats administered chronically with daily 
dutasteride. 

MATERIAL AND METHODS

 This study was performed after receiving ap-
proval of the Institutional Animal Care and Use Com-
mittee (IACUC approval No. 2014/40). A total of 18 
male Sprague-Dawley rats (5- 6 months old) were used 
for the experiment. Two groups were formed as con-
trol (n=8) and dutasteride (n=10). Rats were allowed 
unlimited water, fed standard chow, and were kept at 
22°C with 12 hours of light and 12 hours of dark per 
day. Daily for three months, medications were giv-
en orally between the hours of 12:00-14:00 pm. In 
the control group, rats were administered a placebo 
of 5ml/kg tap water by intra-gastric gavage. Treat-
ment group was given 0.5 mg/kg/day dutasteride 
dissolved in 5ml/kg tap water by the same way and 
all rats were sacrificed at the ninetieth day between 
8 and 10 am o’clock. Their testes were harvested for 
histopathological and biochemical evaluation. After 
collecting blood samples, serum was separated after 
centrifugation at 3500 rpm for 7 min. 

 Follicle-stimulating hormone (FSH), luteiniz-
ing hormone (LH), and total T levels were measured 
by electrochemiluminescence immunoassay (Roche 
Hitachi Cobas 8000; Roche Science, Mannheim, 
Germany) and DHT (DSL-9600 Active DHT, Beckman 
Coulter, Fullerton, CA, USA) was measured by elec-
trochemiluminescence immunoassay (ECLIA) from se-
rum samples of rats.

 Oxidative stress markers of serum and testicular 
tissue (catalase(CAT) (Sunredbio - 201-11-5106), super 
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MÉTODOS: Un total de 18 ratas Sprague Dawle fue-
ron divididas en 2 grupos: control (n=8) y dutasteride 
(n=10). Después de una administración crónica de du-
tasteride, las ratas fueron sacrificadas y los testículos 
se analizaron del punto de vista anatomopatológico y 
bioquímico. Los criterios de Johnsen fueron utilizados 
para valorar la espermatogénesis. Los niveles séricos 
hormonales y de especias reactivas del oxigeno en el 
tejido testicular y serum fueron medidos con ECLIA y ELI-
SA respectivamente. Los resultados se compararon con 
Test Mann-Whitney.

RESULTADOS: Los niveles de DHT (7,35 ± 0,35 vs. 
10,54 ± 0,95, p<0,001) y  LH ( ,32 ± 0,009 vs. 
0,43 ± 0,01, <0,001) fueron significativamente me-
nores en el grupo tratamiento en comparación con los 
controles, mientras que los niveles de testosterona fueron 
mas elevados en el brazo de dutasteride (3,41 ± 1,12 
vs. 1,52 ± 0,34, p<0,001). El score de Johansen los 
niveles séricos de FSH y de ROS fueron similares entre 
ambos grupos.

CONCLUSIONES: De acuerdo con nuestros resultados, 
la administración de dutasterida no parece modificar la 
espermatogénesis y la carga oxidativa en ratas. Mas 
investigaciones son necesarias para confirmar nuestros 
hallazgos.
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Table I. Modified Johnsen count (17).

Score

10

9

8

7

6

5

4

3

2

1

Level of spermatogenesis

Complete spermatogenesis

Many spermatozoa present, but disorganized spermatogenesis

Only a few spermatozoa present

No spermatozoa, but many spermatids present

Only a few spermatids present

No spermatozoa or spermatids present, but many spermatocytes present

Only a few spermatocytes present

Only spermatogonia present

No germ cells and only Sertoli cells

No germ cells or Sertoli cells present

Table II. Comparison of serum sex hormones, serum and tissue reactive oxygen species and Johnsen score.

      Parameters

Serum parameters

      CAT ng/ml

      SOD ng/ml

      MDA nmol/ml

      FSH IU/L

      LH IU/L

      Testosteron ng/ml

      DHT ng/L

Tissue parameters

      CAT ng/g

      SOD ng/g

     MDA nmol/g

Johnsen Score

Control

33.16 ± 2.21

13.53 ± 2.47

8.50 ± 1.11

0.1

0.43 ± 0.01

1.52 ± 0.34

10.54 ± 0.95

1.08 ± 0.12

0.42 ± 0.03

0.25 ± 0.01

9.33 ± 0.10

Dutasteride

31.63 ± 4.05

13.19 ± 1.14

8.03 ± 0.77

0.1 ± 0.01

0.32 ± 0.009

3.41 ± 1.12

7.35 ± 0.35

1.07 ± 0.06

0.43 ± 0.04

0.25 ± 0.03

9.27 ± 0.09

p value

               

0.400

0.519

0.245

0.292

<0.001*

 <0.001*

<0.001*

0.940

0.286

0.970

0.195

Mann- Whitney U test * statistically significant 
CAT: catalase    FSH: follicle stimulating hormon
SOD: super oxide dismutase   LH: luteinizing hormone
MDA: malondialdehyde   DHT: dihydrotestosterone

oxide dismutase(SOD) (Sunredbio - 201-11-0660), my-
eloperoxidase(MPO) (Sunredbio - 201-11-0575) and 
malondialdehyde(MDA) (Sunredbio - 201-11-0157)) 
were measured  by enzyme-inked Immunosorbent As-
say (ELISA) with their commercial kits.

Histological Examination and Johnsen Scoring 
 
 Testicular specimens were fixed in Bouin’s 
solution for 24 hours. Afterwards, they were pro-
cessed to prepare 5-μm thick paraffin sections for 
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hematoxylin and eosin stains. Evaluation of the mat-
uration of the seminiferous tubules was done using 
the modified Johnsen count for rat (17). This method 
involves ten scores ranging from 1 (completely break-
down of the seminiferous epithelium cells) to 10 (fault-
less spermatogenesis) (Table I). We examined 100 
seminiferous tubules per section in histopathology 
specimens and calculated the mean Johnsen count 
per rat by dividing the total score to the number of 
tubules examined.

Statistics 
                                        
 Statistical analyses were performed using 
SPSS v22.0 (SPSS Inc., Chicago, IL, USA). Descriptive 
analyses were presented using means and standard 
deviations. Mann-Whitney U test was used to com-
pare differences between the two groups. A p-value 
<0.05 was considered significant.

RESULTS 

 The characteristics of the study are shown in 
Table II. No significant differences were observed in 
serum FSH levels among the study groups (p=0.292). 
The mean DHT (10.54 ± 0.95 vs 7.35 ± 0.35, 
p<0.001) and LH (0.43 ± 0.01 vs 0.32 ± 0.009, 
p<0.001) concentrations were significantly lower in 
the treatment group whereas T levels (3.41 ± 1.12 
vs. 1.52 ± 0.34, p<0.001) were significantly higher 
in the treatment arm. Besides, serum and tissue pa-
rameters of oxidative stress and Johnsen scores did 
not differ among the groups (p>0.05). Some histolog-
ical microscopic images obtained from rat testes for 
Johnsen scoring are shown in Figure 1.

DISCUSSION

 Today the relationship between 5-ARIs and 
their effects on hormonal profile is well known. Sev-
eral studies evaluated the impact of 5-ARI adminis-
tration on serum androgens and it was shown that 
dutasteride and finasteride significantly depressed 
DHT and increased T concentrations compared with 
placebo (1,2,7,15,18), which is similar with our re-
sults. This reduction effect of 5-ARIs in serum DHT has 
been used for the treatment of AGA and BPH. How-
ever, there is a growing concern about the sexual 
side effects of these drugs such as erectile dysfunction 
(ED), ejaculatory disorders and loss of libido. Report-
ed sexual side effects may arise from decreased pe-
ripheric DHT levels in men.

 Administration of these agents impairs most 
of the semen parameters, but they have no effect 

on sperm morphology. These side effects are shown 
a bit more with dutasteride than with finasteride 
(2,15,16,19). Although many clinical studies have 
reported dutasteride related side effects, there is still 
a lack of knowledge about the impact of that on tes-
ticular structure.

Figure 1. A-C. Microscopic images obtained from the 
testes (x400). Johnsen score 8 (A). Johnsen score 9 (B). 

Johnsen score 10 (C).

A

B

C
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 Though no study to date has been evaluated 
the effects of dutasteride on testicular function and 
spermatogenesis, there are some about finasteride. 
In a study, which evaluated the chronic use of finas-
teride on androgen physiology in rats, there were no 
any differences in histological characteristics of the 
testes and sperm production (18). However, this study 
was conducted with immature rats and the results may 
not be consistent. In another paper questioning the 
chronic use of finasteride in Wistar rats, it was shown 
that testicular weight and spermatogenesis were not 
affected (20). In the study of Overstreet et al., there 
were no alterations in semen parameters apart from 
reduced ejaculate volume linked reduction in prostat-
ic secretions in young men treated daily finasteride 
(21). Furthermore, an experimental study conducted 
by Cukierski et al. revealed that testes weights, mat-
ing behaviors and ejaculations of the rats adminis-
tered finasteride were normal. However, almost 30-
40% reduction was observed in their fertility due to 
inadequate formation of the copulatory plug (22). 

 All aforementioned studies about use of fi-
nasteride have almost the same results on testes. 
Dutasteride led to similar findings in our study. Our 
histological results showed no differences between 
two groups, which means that spermatogenesis at the 
level of the testes was similar. In addition, similar FSH 
levels support these findings. LH level in the treatment 
group was lower due to unconvertible increased T 
levels. DHT was also significantly found lower in the 
dutasteride-treated rats, but DHT may not be essential 
for the spermatogenesis (15). 

 We used modified Johnsen count for rat to 
assess spermatogenesis. Although Mc Lachlan et al. 
stated and discussed some logical drawbacks regard-
ing Johnsen score in terms of mean tubule score and 
order of germ cell loss (23), it has been accepted 
a helpful and useful method to investigate testicular 
histology and to predict presence of sperm in testes 
during TESE/TESA (testicular sperm extraction/as-
piration) in men, especially when Johnsen score ≥8 
(24-26). Testicular histology results of our study are 
far away from those flaws since all the scores were 
between 8 and 10, no under 8. Hypospermatogene-
sis, maturation arrest  and pattern of sertoli cell only 
were not observed in any histopathology specimens. 
That is, spermatogenesis was not influenced by ad-
ministration of dutasteride in our study.

 In order to maintain sperm production and 
steroidogenesis regularly, the testes contain several 
antioxidant enzymes such as superoxide dismutase 
(SOD) and catalase (CAD). SODs form the first line 
of defence against ROS as converting superoxide 
anion (O2-) to hydrogen peroxide (H2O2) and CAD 

eliminates H2O2 to give H2O and O2. These defence 
systems may be disturbed by several endogeneous 
(cryptorchidism, testicular torsion, varicocele, hy-
perthrodisim, diabetes, etc.) and exogenous factors 
(smoking, alcohol, cadmium, cyclophosphamide, cis-
platin streptozotocin, etc.) and as a results oxidative 
stress may be generated (10). In addition, many of 
clinical studies gave evidence of oxidative stress in 
male infertile subjects (27-30). In this study, we eval-
uated and compared the oxidative stress markers of 
serum and tissue and showed no significant differ-
ence between groups. All the results of our study may 
suggest that dutasteride treatment does not impair tes-
ticular mechanism and histology.

 There are several inherit limitations in our 
study. First of all, human studies are required to con-
firm our findings since our study is a basic study on 
rats. Although the studies evaluating whether any 
drugs are affecting testes in rats are based on one 
cycle of spermatogenesis, it is unclear what happens 
in more prolonged period of time like the necessary 
duration for the treatment of AGA or BPH. Another 
drawback is that we did not perform intratesticular 
hormone levels to evaluate the hormonal regulation 
of spermatogenesis. However, very strong correla-
tion has been demonstrated between serum T and LH 
concentrations compared to their intratesticular levels. 
Besides, sperm samples were not taken by fine-needle 
aspiration and not checked in epididymis to assess 
with Johnsen score or direct evaluation. Neverthe-
less, Jonhsen score levels of both groups were similar 
therefore it may not be necessary for this study.

CONCLUSION

 This study shows that chronic administra-
tion of dutasteride significantly supressed DHT and 
increased serum T, compared with controls. Howev-
er, it seems it has no effect on testicular histology, 
spermatogenesis and oxidative burden in rats. Fur-
ther clinical investigations are required to confirm our 
findings.
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