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The present study aimed to establish the change in the activity o f the key steroidogenic enzyme
3(3 hydroxysteroid dehydrogenase (3(3 HSD) in the Leydig cells follow in g in vi vo and in vitro
exposure with oxytocin. The short-term effect o f oxytocin was studied in mature male Wistar
rats that received single injection o f 0,25 IU /100 g, and the long-term effect - after a 10-day
period o f injections o f 0,25 IU /100 g per day. Fragments o f rat testes were cultured in diffusion
chambers with medium 199 and oxytocin (0,005 IU /m l) for 72 h. In vivo treatment with ox y to 
cin increases 3(3 HSD activity in rat L eydig cells and the rise in enzym e activity after a short
term administration is more pronounced compared to the prolonged treatment. T he enzym ehistochem ical study showed that oxytocin supplementation upregulates 3P HSD enzym e activ
ity in cultured in vitro rat L eydig cells.T he results obtained, show ing changes in steroidogenic
enzym e activity in rat L eydig cells after in vivo and in vitro treatment with oxytocin, allow us to
suggest that this neuropeptide may act as a local modulator o f testicular steroidogenesis.
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Introduction
It is now well recognized that neuropeptide oxytocin appears to be both an auto/paracrine
and endocrine factor. The intratesticular regulatory role of oxytocin has recently aroused
considerable interest. Oxytocin is localized to the testis of several species where it is
demonstrated to play an important role in steroidogenesis and seminiferous tubule con
tractility [6, 11, 12]. The peptide is also produced locally within the testis where it
modulates the steroid metabolism and the functional activity of the reproductive tracts
[12,21]. Autoradiographical and immunocytochemical localization show that both oxy
tocin and oxytocin receptor are present in the mammalian testis, and both are markedly
expressed in the Leydig cells (LC) [1, 2, 4, 21, 22, 23]. In vitro studies indicate that
mature rat LC are capable of synthesizing and secreting oxytocin in response to stimu
lation with luteinizing hormone [5]. There is a growing body of evidence that oxytocin
may act as a gonadal hormone affecting the LC steroidogenic activity [17]. Although
the effects of oxytocin on LC functional activity have recently become a subject of
several investigations, the mechanisms of this action are poorly investigated. Data about
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the changes in the activity of specific enzymes that are requisite for testosterone biosyn
thesis in testis following oxytocin exposure are still very insufficient.
In this respect the aim of the present study was to exam ine the effect of
oxytocin on the 3P hydroxy steroid dehydrogenase enzym e activity in rat LC
under in vitro conditions and to establish w hether com parable effects occurred
in vivo.

Material and Methods
Sexually mature Wistar rats (ra=8), weighing approximately 180-200 g were housed
under conditions of 24-hour light and dark cycles. Foods and water were provided ad
libitum. The short-term effect of oxytocin (Gedeon Richter, Hungary) was studied in
rats that received single subcutaneous injection of 0,25 IU/100 g, and the long-term
effect in animals that received injections of 0,25 IU/100 g per day for a 10-day period.
Rats injected only with saline solution were used as control groups. Experimental ani
mals were killed under ether narcosis, following the requirements of the International
C onvention for P rotection of A nim als in E xperim ents C onditions. F or the
enzymehistochemical study, testicular fragments was frozen and enzyme reaction was
performed on fresh cryostat sections (6 pm thick) according to L e v y et al., [13] for
visualization of 3P HSD enzyme activity with substrate dehydroepiandrosterone (Fluka).
Control sections were incubated in medium without the specific substrate for the corre
sponding enzyme. For the in vitro investigation testes were removed under sterile con
ditions and immediately placed on ice in a buffer salt solution containing 100 IU/ml of
penicillin, 100 mg/ml streptomycin and 50 IU/ml mycostatin. Fragments of testes were
cultured in diffusion chambers with vitelline membranes [7] for 72 hours at 37°C under
a water-saturated atmosphere of 95% air and 5% CO,. Culture medium 199 (Sigma)
was supplemented with 50 IU/ml penicillin, 50 pg/ml streptomycin and 2,5 pg/ml
fungizone. Oxytocin (obtained in aqueous solution containing 0,9% NaCl) was added to
cultures at concentration 0,005 IU/ml, and media was changed every 24h for 3 days.
Cultures with horm one free-m edium were used as controls. A fter cultivating
enzymehistochemical reaction for 3P HSD was performed on the whole fresh cultivated
samples (own modification) with following fixation in 10% neutral formaldehyde solu
tion for 18-20h at room temperature and embedding in paraffin. Part of the cultures
were fixed in 10% formaldehyde solution and stained with hematoxylin-eosin (H-E) for
routine microscopical analysis. The light microscopical observation and documentation
were done with Nikon Microphot CA.

Results
Histological analysis showed that short-term administration of oxytocin caused a sig
nificant increase of the 3P HSD activity in rat LC compared to the control animals.
Abundant dark-blue granules localized in the cytoplasm of the interstitial LC presented
the staining product (Fig. 1, 2). Histochemical reaction positive for 3P HSD was not
observed in the seminiferous tubules. No specific staining was found in the control
sections (not shown). The prolonged in vivo oxytocin treatment slightly increased the
activity of 3P HSD in LC in comparison to the control pattern. The interstitial and
peritubular rat LC exhibited enzyme histochemical reaction for 3P HSD with moderate
to strong staining intensity (Fig. 3).
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Fig. 1. Rat control testis. 3(3 HSD-enzyme activity in the cytoplasm of interstitial Leydig cells
(arrow) (x 400)

Fig. 2. Rat testis after short-term in vivo oxytocin treatment. Strong 3P HSD-enzyme activity
was evident in the Leydig cells (LC) with cytoplasmic localization (x 400)
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Fig. 3. Rat testis after long-term in vivo oxytocin administration. A slight increase in the 3P HSDenzyme activity was found in the Leydig cells (LC) (x 400)

Fig. 4. Fragments of rat testes (F) cultured in diffusion chambers with vitelline membranes
(VM). In vitro control culture (72h). Histochemical reaction for 3P F1SD in the Leydig cells
(arrow) (x 400)
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Fig. 5. In vitro culture of rat testicular fragments (F) with oxytocin supplemention (72h). 3(5
HSD- enzyme activity with strong intensity was observed in the Leydig cells (arrow) (x 400)

In vitro study - pieces of testicular parenchyma are used to evaluate the effect of
oxytocin on rat LC steroidogenesis. By the routine light microscopical analysis, a pre
served vitality of the testicular fragments under in vitro conditions was observed. Stain
ing with H-E showed abundant interstitial LC with their specific morphological features
- polygonal shape, eosinophilic cytoplasm and euchromatic round eccentric nuclei (not
shown). Oxytocin added to culture medium induce rise in 3P HSD enzyme activity in
the LC compared to the control cultures without hormone supplemention. The staining
product was localized in the cytoplasm of the LC while no specific reaction was de
tected in the other testicular cell components (Fig. 4, 5).

Discussion
It has been established that oxytocin is present in the mammalian testis and affects
steroidogenesis and sperm transport in male reproductive tracts [8, 11]. There are sev
eral lines of evidence that neuropeptide oxytocin can modify steroidogenesis in testis
in vivo and in vitro exerting a dual effect on LC- stimulatory effect on basal testoster
one accumulation during a short-term exposure and inhibitory effect after a long-term
administration [5, 14, 20]. The enzyme 3P HSD catalyzes an essential step in the bio
synthesis of all steroid hormones and is one of the key enzymes involved in the test
osterone production in testis [18]. In the present study we establish that in vivo short
term oxytocin administration in rats results in increasing activity of 3P HSD, which is
one of most relevant markers for LC steroidogenic capacity. These findings correspond
with previous data indicating a stimulatory effect of oxytocin on the basal testosterone
production in vitro and/or serum testosterone concentration during short-term expo
sure [3, 9, 10, 20]. Our histochemical analysis reveals an increasing 3P HSD enzyme
activity in the LC following prolonged in vivo oxytocin treatment, with lower staining
intensity compared to the group of single injected rats and in vitro study closely sup
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ports this finding. These results are in contrast to previously described reduction in
testicular and plasma testosterone levels following long-term in vivo and in vitro oxyto
cin administration [14, 20]. An explanation of this discrepancy might be that the lower
limits of testosterone production by LC after the long-lasting action of oxytocin is asso
ciated with the increase of 5a-reductase activity which converts testosterone to
dihydrotestosterone, thereby decreasing the testosterone level [16]. The results obtained
allow suggesting that the low measured levels of the basal testosterone accumulation in
vitro and/or serum testosterone concentration do not exclude a stimulating effect of
oxytocin on key steroidogenic enzymes in the LC and are a step towards elucidating the
mechanisms of this action.
In conclusion, our results demonstrate rise in the steroidogenic enzyme activity in
rat LC following in vivo and in vitro exposures with oxytocin and suggest that neu
ropeptide oxytocin may act as a local modulator in the fine-tuning control of testicular
functions.
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