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Abstract
Purpose  This study aimed to demonstrate the effects of oxytocin on penile tissues in ischemia–reperfusion injury developed 
after priapism.
Methods  Forty Wistar Albino strain male rats were divided into four groups. The control group (n = 10) was not intervened. 
In Group 2, a rat model of priapism was constructed and maintained for 1 h. In Group 3, reperfusion was ensured for 30 min 
following priapism. Rats in Group 4 rats were given oxytocin 30 min before the induction of reperfusion following priapism. 
All rats were penectomized, and adequate amounts of blood sample were drawn. Inflammation, vasocongestion, desquama-
tion, and edema in penile tissue were scored between 0 and 3 points (0: normal, 1: mild, 2: moderate, 3: severe) to evaluate 
the severity of tissue damage. The activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px), and the 
levels of malondialdehyde (MDA), and nitric oxide (NO) in blood samples were determined spectrophotometrically.
Results  In histopathological examination, statistically significant positive changes were detected in vasocongestion, inflam-
mation, desquamation, and edema scores in Group 4 than in Group 2 and Group 3 (p < 0.001). Biochemical test results 
revealed that NO levels were significantly lower in Group 4 than in Group 3 (p < 0.001). Serum GSH-Px activities in Group 
4 significantly increased when compared with the other groups 2 and 3 (p = 0.002, p = 0.001, respectively). There was no 
statistical difference among the groups regarding SOD activities and MDA levels (p > 0.05).
Conclusions  Oxytocin protected against priapism-induced ischemia–reperfusion injury developed in cavernosal tissue as 
observed based on histopathological and biochemical evidence. Although this is an experimental study, oxytocin can be 
thought as an alternative drug in the treatment of priapism.
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Introduction

Priapism is a term modified from the Greek God “Priapus” 
and defined as an involuntary, sustained, and prolonged 
(> 4 h) painful erection developed without sexual desire 

or stimulus [1, 2]. The mean incidence is approximately 
1.5/100,000, and it can occur in all age groups [3]. Priapism 
has been divided into three main groups as ischemic (low-
flow, veno-occlusive), non-ischemic (high-flow, arterial), 
and intermittent (stuttering) priapism.

Ischemic priapism is the most frequently seen type of pri-
apism and requires emergency treatment. If it is not treated 
properly, erectile dysfunction may develop [2]. When tissue 
perfusion was instituted in ischemic priapism, permanent 
and unwanted changes occur in hypoxic tissues secondary 
to ischemia–reperfusion injury [4]. Ischemia–reperfusion 
injury leads to oxidative stress, increases the levels of MDA, 
the end-product of lipid peroxidation, and also increases 
the serum NO levels which enhances tissue perfusion by 
its vasodilatory action in ischemic conditions. Activities of 
antioxidant enzymes such as SOD and GSH-Px decrease 
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secondary to their utilization as protective agents against 
oxidative stress [5–7].

Ischemic priapism is a medical emergency. The tradi-
tional approach is the penile aspiration and the use of alpha-
adrenergic agents. If medical therapy fails, several surgical 
approaches are indicated [8]. Different pharmacological 
agents have been investigated with the aim of reducing dam-
age to penile cavernosal tissues in priapism that continues 
for short and long periods [9].

Oxytocin is known as a female hormone involved in the 
maintenance of parturition and lactation. In recent years, 
oxytocin receptors and functions have been studied in the 
male reproductive system [10]. Various studies demonstrated 
the anti-inflammatory, antioxidant, and immunomodulatory 
effects of oxytocin besides its classical functions [5].

In this study, we aimed to determine the effects of oxy-
tocin against ischemia–reperfusion injury developed in cav-
ernosal tissue following priapism. To our knowledge, this is 
the first experimental study in the modern medical literature 
that investigated the effect of oxytocin in a rat model of 
priapism.

Materials and methods

In our study, a total of 40 male, 10-week-old Wistar Albino 
strain rats with an average weight of 310 g were used. All 
procedures were performed in compliance with the provi-
sions of the Strasbourg Universal Declaration on Animal 
Welfare of 1986 and approved by the Ethical Committee 
(2014 HADYEK 81). The rats were maintained at a tempera-
ture of 22 °C on a 12-h light/dark cycle. They were fed with 
standard pellets prepared for rodents and tap water ad libi-
tum. Rats were randomized into four groups.

Group 1	Group 1 was assigned as the control group. The 
rats were penectomized, and 5 cc blood samples were 
drawn from their inferior venae cavae for biochemical 
sampling.

Group 2	Priapism was accomplished with the method 
described by Sanli et al. [11]. The tip of a 5-cc syringe 
was cut to accommodate the device to the base of the 
flaccid penis. Vacuum erection was performed with the 
tip of the 5-cc syringes under anesthesia. Then 2-mm-
wide constriction bands pre-prepared from 16 Fr Foley 
catheters were tied around the roots of rat’s penis to sus-
tain the erection (Fig. 1). At the end of the first hour, rats 
were penectomized, and 5 cc blood samples were drawn 
from their inferior vena cava for biochemical sampling 
[12]. In Group 2, one rat was lost during 1-h-long pria-
pism and excluded from the study.

Group 3	Priapism was induced under anesthesia as described 
above. It was terminated at the end of the first hour, and 

penile reperfusion was allowed for 30 min [12]. Fol-
lowing that procedure, penectomy was performed to 
evaluate the severity of ischemia–reperfusion damage 
and blood samples were drawn from inferior vena cava 
of the rats.

Group 4	Priapism was induced under anesthesia and as men-
tioned above. It was terminated at the end of the first 
hour, followed by penile reperfusion applied for 30 min. 
Contrary to Group 3, rats were given 0.5 µg/kg oxy-
tocin through intraperitoneal route half an hour before 
the reperfusion procedure (Postuintrin Fort Ampoule®; 
İbrahim Etem Ulagay Pharm Türk A.Ş.) [5]. At the end 
of the procedure, penectomy was performed to evaluate 
the effect of oxytocin on ischemia–reperfusion injury, 
and blood samples were drawn from inferior vena cava 
of the rats.

All surgical procedures were carried out under the appro-
priate depth of anesthesia. To this end, xylazine hydrochlo-
ride, an anesthetic agent with sedative and muscle relaxation 
effects (Rompun 2%, Bayer, Turkey), was administered at a 
dose of 10 mg/kg through intraperitoneal route. Also, keta-
mine hydrochloride with dissociative anesthetic effective-
ness was given at a dose of 50–60 mg/kg via intraperitoneal 
route (Alfamine 10%, Ege Vet, Turkey).

At the end of the experiment, penises were placed in 10% 
formaldehyde solution for histopathological examination of 
penile tissues. SOD and GSH-Px activity, MDA, and NO 
levels were studied in all serum samples.

Biochemical evaluation

Measurement of plasma MDA levels

MDA reacts with thiobarbituric acid (TBA) at 90 °C to 
form a pink-colored chromogen. Based on the pink-colored 

Fig. 1   Priapism induced in rat model
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spectrophotometric measurement of the compound formed 
at 532 nm, quantitative analysis of MDA was performed [6].

Determination of plasma SOD activity

Serum SOD activity level was measured using the method 
introduced by Sun et al. and modified by Durak et al. Using 
this method, reduction of nitroblue tetrazolium (NBT) by 
superoxide produced by xanthine/xanthine oxidase system 
was used to determine the level of plasma SOD activity [13].

Determination of plasma GSH‑Px activity

GSH-Px activity was evaluated based on the method 
described by Paglia et al. In the presence of hydrogen perox-
ide, GSH-Px catalyzes the oxidation of reduced glutathione 
(GSH) to oxidized glutathione (GSSG). GSSG created by 
GSH-Px is reduced into GSH with the aid of glutathione 
reductase and NADPH. During oxidation of NADPH to 
NADP, measurement of the decrease in the level of absorb-
ance at 340 nm determines GSH-Px activity [14].

Measurement of plasma NO levels

NO has a half-life of only a few seconds because it is readily 
oxidized to nitrite (NO2) and subsequently to nitrate (NO3) 
which serve as index parameters of NO production. The 
method for the measurement of plasma nitrite and nitrate 
levels was based on the Griess reaction. Samples were ini-
tially deproteinized with Somogyi reagent. Total nitrite 
[nitrite + nitrate] was measured by spectrophotometry at 
545 nm after conversion of nitrate to nitrite by copperized 
cadmium granules. A standard curve was established with 
a set of serial dilutions (108–103 mol/l) of sodium nitrite. 
Linear regression analysis was done by using the peak area 
from nitrite standards. The resulting equation was used to 
calculate the concentrations of the unknown sample. Results 
were expressed as micromole per liter plasma (mmol/l) [15, 
16].

Histopathological evaluation

Histopathological evaluation was performed using a scoring 
system similar to that used by Sentürk et al. in their stud-
ies. Histopathological evaluation was performed under the 
light microscope (Nikon Eclipse E600, Japan) and at 40× 
magnification. The presence of vasocongestion, inflamma-
tion, desquamation, and edema was scored between 0 and 3 
points as follows: 0: normal, 1: mild, 2: moderate, 3: severe 
(Fig. 2) [5].

Statistical evaluation

Descriptive analyses were performed to provide information 
about the general characteristics of the groups. The quantita-
tive data were expressed as mean ± standard deviation and 
the qualitative data as n (%). Distribution of quantitative 
variables among the groups was analyzed using one-way 
analysis of variance while that of qualitative variables was 
investigated with the Chi-square test. Post hoc tests were 
conducted using the Games-Howell test for GSH-Px and 
Bonferroni test for NO biochemical parameters based on the 
assumption of homogeneity of variances. p Values less than 
0.05 were considered as statistically significant. For calcula-
tions, available statistical software (IBM SPSS Statistics 19, 
SPSS inc., an IBM Co., Somers, NY) was used.

Results

A significant difference was found among four groups as 
for inflammation, vasocongestion, desquamation, and edema 
(p < 0.001) (Table 1). When groups were evaluated individu-
ally, grades 0 and grade 1 inflammation were observed in 
10% and 90% of the penile tissue samples in Group 1. In 
Group 2, grades 1 and 2 inflammation were seen in 44.4% 
and 55.6% of the samples. As for Group 3, 30% and 70% 
of the penile tissue samples had inflammation of grades 1 
and 2, respectively. All penile tissue samples in Group 4 
demonstrated grade 1 inflammation. Notably, the rates of 
grade 2 inflammation were higher in Group 3 than the other 
groups (p < 0.001).

In none of the groups, grade 0 vasocongestion was 
observed. In Group 1, all the tissue samples demonstrated 
grade 1 vasocongestion. Although grade 1 vasocongestion 
was not observed in Group 2, grades 2 and 3 were noted in 
55.6% and 44.4% of the tissue samples, respectively. Group 3 
was found to have grades 1, 2, and 3 vasocongestion in 30%, 
60%, and 10% of the samples, respectively. As for Group 4, 
severe (grade 3) vasocongestion was not encountered, while 
vasocongestion of grades 1 and 2 was found in 60% and 40% 
of penile tissue samples. In Groups 2 and 3, vasocongestion 
of grade ≥ 2 was more frequently detected when compared 
with the other two groups (p < 0.001). Group 2 had higher 
rates of grade 3 vasocongestion compared with the other 
groups (p = 0.011).

Grade 0 desquamation was seen in all the penile tissue 
samples in Group 1. In Group 2, grade 0 desquamation 
was not observed in any tissue sample while rates of grade 
1, 2, and 3 desquamation were 11.1%, 77.8%, and 11.1%, 
respectively. Grade 0 and 1 desquamation were observed 
in 20% and 80% of the samples in Group 3, whereas this 
rate was found to be 60% and 40% in Group 4, respec-
tively. In Groups 2 and 3, desquamation of grade ≥ 1 was 



234	 International Urology and Nephrology (2019) 51:231–238

1 3

more frequently detected when compared with the other 
two groups (p < 0.001). Group 2 had statistically signifi-
cantly higher rates of grade ≥ 2 desquamation compared 
with the other groups (p < 0.001).

In Group 1, edema was observed to be grade 0 in 70% 
of the penile tissue samples while grade 1 edema was 
noted in 30% of the samples. In Group 2, grades 1 and 2 
edema were seen in 66.7% and 33.3% of the penile tissue 
samples, respectively. In Group 3, grade 0 and 1 edema 
were not seen in any penile tissue sample; however, grade 
2 and 3 edema were seen in 70% and 30% of the tissue 
samples, respectively. Grade 1 (30%) and grade 2 (70%) 
edema were detected in indicated percentages of the penile 
tissue samples in Group 4. In Group 3, higher rates of 
grade 3 edema was identified (p = 0.024).

In histopathological examination, statistically signifi-
cant positive changes were detected in vasocongestion, 
inflammation, desquamation, and edema scores in Group 
4 than in Group 2 and Group 3 (p < 0.001). Higher grade 
2 inflammation and grade 3 edema rates were observed in 
Group 3 (p < 0.001, p = 0.024, respectively).

Mean serum values of antioxidant SOD enzyme in 
Groups 1, 2, 3, and 4 were 6.79 ± 1.09 U/ml, 6.86 ± 0.84 
U/ml, 5.97 ± 1.79 U/ml, and 6.7 ± 2.62 U/ml, respec-
tively. Measurements of stress-related lipid peroxi-
dation product MDA in Groups 1, 2, 3, and 4 were 
3.98 ± 1.35 µmol/l, 4.89 ± 0.54 µmol/l, 4.85 ± 0.45 µmol/l, 
and 4.7 ± 0.59 µmol/l, respectively. No difference was 
found among the four groups as for SOD activities and 
MDA levels (p > 0.05).

Fig. 2   Histopathological examination: normal penile tissue, vaso-
congestion, desquamation and edema. a Penile tissue of the experi-
mental animals in the control group (H&E, ×  40). b Penectomized 
group after induction of priapism. Areas of marked vasocongestion 
(arrow) and desquamation (arrowhead) (H&E, ×  40). c Group with 
induced priapism persisting for 1 h followed by reperfusion injury. 

Areas of marked vasocongestion (arrow), desquamation (arrowhead) 
and edema (asterisk) (H&E, ×  40). d  Group that received oxytocin 
administration before reperfusion injury. Areas of minimal vaso-
congestion (arrow), mild edema (asterix), absence of desquamation 
(H&E, × 40)
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Mean serum values of the antioxidant GSH-
Px enzyme in Groups 1, 2, 3, and 4 were calculated 
as 325.35 ± 205.2  µmol/l, 149.96 ± 98.47  µmol/l, 
134.96 ± 94.51  µmol/l, and 479.59 ± 197.58  µmol/l, 
respectively.

Mean serum NO values in Groups 1, 2, 3, and 4 
were 48.09 ± 16.19  mmol/l, 60.67 ± 11.68  mmol/l, 
81.99 ± 10.75  mmol/l, and 51.59 ± 16.35  mmol/l, 
respectively.

Biochemical test results revealed that NO levels were 
significantly lower in Group 4 than in Group 3 (p < 0.001). 
Serum GSH-Px activities in Group 4 significantly increased 
when compared with the other groups 2 and 3 (p = 0.002, 
p = 0.001). Additionally, serum NO levels were elevated 
and GSH-Px levels were reduced in Group 3 compared with 
the control group (p < 0.001 and p = 0.032, respectively) 
(Table 2).

Discussion

Ischemic priapism constitutes nearly 95% of all priapism 
cases [17]. As a compartment syndrome, ischemic priapism 
manifests itself with a painful and rigidly erect penis sec-
ondary to decreased cavernous arterial inflow and venous 
congestion. Blood gas analysis reveals mostly the presence 
of a hypoxic, hypercapnic, and acidic state [2]. In ischemic 
priapism, ultrastructural changes in cavernosal smooth mus-
cle show the development of interstitial edema 12 h later. 
Sinusoidal endothelial cell injury, the disintegration of basal 
membrane, and adhesion of platelets are observed up to 24 h 

after the onset of ischemic priapism. At the end of 48 h fol-
lowing the development of ischemic priapism, demonstra-
tion of thrombi in sinusoids, and fibroblast-like cells indi-
cate an onset of smooth muscle necrosis [18]. In priapism, 
hypoxia induces the release of many mediators in cavernosal 
tissues like transforming growth factor and subsequently 
leads to fibrosis. Fibrosis developed in intact smooth muscle 
plays a direct role in the emergence of erectile dysfunction 
frequently observed in patients with priapism [19].

Ischemic priapism is related to oxidative stress [4]. 
Under normal conditions, reactive oxygen molecules are 
synthesized in tissues and eliminated by the action of 
antioxidants. These molecules also assume specific physi-
ologic tasks. However, their serum levels increase in con-
ditions where antioxidant mechanisms become inadequate. 
From a pathophysiological perspective, anaerobic mecha-
nism due to inadequate oxygen supply becomes functional 
and induces accumulation of lactic acid and toxic metab-
olites in tissues under ischemic conditions. Intracellular 
oxidative phosphorylation process slows down because 
of the development of acidosis with a resultant decrease 
in the levels of high-energy molecules such as adenosine 
5′-triphosphate and phosphocreatine. In this case, the cell 
lacks the energy source which it will use for its own home-
ostasis. This serious decline in the level of energy inhibits 
Na+ K+ ATPase pump and increases intracellular Na+ and 
Ca2+ ion concentrations. These increased levels of Ca2+ 
ions exert a toxic effect on the cell. The decrease in energy 
levels induces increased synthesis of proinflammatory 
cytokines, leukocyte adhesion molecules and decreases 
the levels of antioxidant molecules. During the ischemic 

Table 1   Rates of vasocongestion, inflammation, desquamation, and edema observed in groups

*Statistically significant (p < 0.05)
a Multiple proportions test for equality of proportions (Post hoc Chi-square tests by grades)
b Chi-square test

Histopathological parameters Group 1 (n = 10) Group 2 (n = 9) Group 3 (n = 10) Group 4 (n = 10) p Valuea p Valueb

Grade 1 vasocongestion 10 (100.0) – 3 (30.0) 6 (60.0) < 0.001* < 0.001*
Grade 2 vasocongestion – 5 (55.6) 6 (60.0) 4 (40.0) 0.025*
Grade 3 vasocongestion – 4 (44.4) 1 (10.0) – 0.011*
Grade 0 inflammation 1 (10.0) – – – 0.395 < 0.001*
Grade 1 inflammation 9 (90.0) 4 (44.4) 3 (30.0) 10 (100.0) 0.001*
Grade 2 inflammation – 5 (55.6) 7 (70.0) – < 0.001*
Grade 0 desquamation 10 (100.0) – 2 (20.0) 6 (60.0) < 0.001* < 0.001*
Grade 1 desquamation – 1 (11.1) 8 (80.0) 4 (40.0) < 0.001*
Grade 2 desquamation – 7 (77.8) – – < 0.001*
Grade 3 desquamation – 1 (11.1) – – 0.331
Grade 0 edema 7 (70.0) – – – < 0.001* < 0.001*
Grade 1 edema 3 (30.0) 6 (66.7) – 3 (30.0) 0.019*
Grade 2 edema – 3 (33.3) 7 (70.0) 7 (70.0) 0.003*
Grade 3 edema – – 3 (30.0) – 0.024*
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period, toxic-free oxygen radicals are produced in the tis-
sue. Free oxygen radicals initiate lipid peroxidation and 
exert toxic effects on cells, lipid membranes, and protein 
structures leading to a disruption of cellular integrity and 
cellular dysfunction [20–22]. Reinstitution of blood cir-
culation results in reperfusion and the free oxygen radi-
cals released especially by polymorphonuclear leucocytes 
localized in tissues speed up the destruction at the tissue 
level. This event is termed as reperfusion-related tissue 
injury. Though a small amount of free radicals are pro-
duced during ischemia, much higher amounts of free radi-
cals are produced in the reperfusion phase following reox-
ygenation and increase the severity of destructive changes 
[23]. In experimental studies conducted with rats, various 
scoring parameters were reported for evaluating ischemia 
and ischemia–reperfusion injury at tissue level depending 
on the histological structure of the related tissue [5]. In 
our study, statistically significant negative changes were 
detected in vasocongestion, inflammation, desquamation, 
and edema scores in ischemia and ischemia–reperfusion 
groups when compared with control group. However, the 
ischemia group (Group 2) scored higher vasocongestion 
and desquamation rates than that of the ischemia–reper-
fusion group (Group 3). We think that after reperfusion a 
vascular circulation is established and subsequently vaso-
congestion and desquamation might regress.

It has been demonstrated that priapism induces ischemia 
and oxidative stress which affects the mechanism of cellular 
injury as is seen in all ischemic pathologies [24]. Lipids 
are sensitive to the effects of reactive oxygen species such 
as MDA, one of the end products of lipid peroxidation [6]. 
Oxidative damage increases tissue levels of MDA. It is com-
monly used as a biomarker that determines oxidative stress 
in research. A study by Evliyaoglu et al. evaluating corporal 
MDA levels after priapism reported an increase in MDA 
concentration in all the priapic groups compared with the 
control group [25]. Similar results have been obtained in 
many studies in ischemia–reperfusion models [26, 27]. Our 
study showed that the levels of serum MDA were increased 
in Groups 2 and 3 compared to the control group; albeit, 
multiple comparisons indicated no significance (p = 0.607). 
The superoxide radical (O2

·−) is formed by the addition 
of an electron to the oxygen (O2) molecule. The resulting 
superoxide radicals are reduced to hydrogen peroxide (H2O2) 
via SOD, an antioxidant enzyme. H2O2 is reduced to water 
(H2O) and O2 by another antioxidant enzyme GSH-Px [28]. 
NO is synthesized in smooth muscle, endothelial cells, and 
many other cells as a result of oxidation of guanidino nitro-
gen of the amino acid l-arginine mediated by nitric oxide 
synthase. NO is known as an endothelium-derived relaxing 
factor. It has critical roles in various physiologic or patho-
logic processes. Vascular endothelial tissue utilizes NO to 

Table 2   Mean (± SD) 
comparison values of SOD, 
MDA, GSH-Px, and NO in 4 
groups with ANOVA test

SOD superoxide dismutase, MDA malondialdehyde, GSH-px glutathione peroxidase, NO nitric oxide, SD 
Standard deviation
*Statistically significant (p < 0.05)
a Games-Howell post hoc test
b Bonferroni post hoc test

Biochemical parameters Groups N Mean ± SD p Values Post hoc p values

SOD (U/ml) 1 10 6.79 ± 1.09 0.656 –
2 9 6.86 ± 0.84
3 10 5.97 ± 1.79
4 10 6.70 ± 2.62

MDA (µmol/l) 1 10 3.98 ± 1.35 0.607 –
2 9 4.89 ± 0.54
3 10 4.85 ± 0.45
4 10 4.70 ± 0.59

GSH-Px (µmol/l) 1 10 325.35 ± 205.20 < 0.001* 1–2a: 0.123
1–3a: 0.032*
1–4a: 0.346
2–3a: 0.986
2–4a: 0.002*
3–4a: 0.001*

2 9 149.96 ± 98.47
3 10 134.96 ± 94.51
4 10 479.59 ± 197.58

NO (mmol/l) 1 10 48.09 ± 16.19 < 0.001* 1–2b: 0.356
1–3b: < 0.001*
1–4b: 1.000
2–3b: 0.013*
2–4b: 1.000
3–4b: < 0.001*

2 9 60.67 ± 11.68
3 10 81.99 ± 10.75
4 10 51.59 ± 16.35
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relax smooth muscles [29]. A multiple number of studies 
have shown that parameters demonstrating oxidative dam-
age in ischemic pathologies increase while those associated 
with antioxidant mechanism decrease in number. In a study 
by Çiftçi et al., the authors induced priapism for 1 h fol-
lowed by reperfusion in rat models and detected a significant 
increase in serum NO and decrease in serum SOD and GSH-
Px levels in priapism groups relative to the control group [7]. 
Similarly, serum NO levels were elevated and GSH-Px levels 
were reduced in Group 3 compared with the control group 
(p < 0.001 and p = 0.032, respectively). However, there was 
no difference among the four groups as for SOD activities 
and MDA levels (p > 0.05). We believe it is due to the short 
(30 min) reperfusion time. Different results could have been 
obtained with a longer reperfusion time.

The fundamental approach to the alleviation of oxidative 
damage suggests the use of molecules with antioxidant or 
immunomodulatory properties. Accordingly, various success 
rates have been reported in the use of several agents such as 
lycopene [7], pentoxifylline [9], dipyridamole [12], allopu-
rinol [25], n-acetylcysteine [26], melatonin [27], curcumin 
[30], oxytocin [5, 31], alfa-lipoic acid [32], and resveratrol 
[33] in the prevention of oxidative stress-induced injury 
manifesting secondary to many factors including diabetes 
mellitus, infections, and ischemia.

Oxytocin is structurally a peptide of nine amino acids. 
It is released from the pituitary gland. The expression of 
oxytocin receptors has been shown not only in the uterine 
myometrium and mammary glands but also in the male 
reproductive tract, thymus, pancreas, adipocytes, adrenal 
gland, kidney, brain, heart, and cardiovascular system. 
Oxytocin plays a role in successful milk ejection, uterine 
smooth muscle contraction, cardiovascular regulation, pain, 
body temperature, analgesic effects, memory, feeding, men-
tal behavior, osmoregulation, and sexual behavior [10, 34, 
35]. In addition to its properties mentioned earlier, oxytocin 
prevents the development of fibrosis, inflammation, and may 
demonstrate antioxidative effects as reported in many stud-
ies. For example, in their experimental study, Erbaş et al. 
induced renal injury using cisplatin and demonstrated that 
oxytocin administration decreased CRP and TGF-alpha 
levels [36]. Similarly, oxytocin used in the treatment of 
hepatic damage triggered by renal ischemia–reperfusion 
injury decreased oxidative stress parameters as was demon-
strated in a study by Hekimoglu et al. in the year 2013 [37]. 
İşeri et al. revealed that oxytocin exerted antioxidant effects 
against sepsis-induced oxidative injury through inhibition 
of neutrophilic infiltration [31]. Another study by Erkanlı 
et al. revealed that the number of apoptotic cells developed 
due to skeletal muscle ischemia was decreased with oxy-
tocin treatment [38]. In our study, statistically significant 
positive changes were detected in vasocongestion, inflamma-
tion, desquamation, and edema scores in Group 4 (p < 0.01). 

Biochemical test results revealed that NO levels were signifi-
cantly lower in Group 4 than in Group 3 (p < 0.001). Serum 
GSH-Px activities in Group 4 significantly increased when 
compared with the groups 2 and 3 (p = 0.002, p = 0.001, 
respectively).

Conclusion

In conclusion, we can say that priapism that is seen relatively 
more frequently in the urology practice induces oxidative 
damage, adverse effects at tissue level, and thus takes its 
place in the etiology of sexual dysfunction. Although our 
trial is an experimental animal study, we can indicate that 
oxytocin may be used in the clinical practice for the manage-
ment of priapism because this treatment modality decreases 
oxidative damage. However, our study results should be sup-
ported by especially prospective, more randomized, and con-
trolled studies to be performed in the future. Although our 
study adds a new function to oxytocin in priapism, further 
studies are needed to elaborate the mechanism.
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