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ABSTRACT

BACKGROUND: We aimed to demonstrate the effectiveness of oxytocin on the testes for treating ischemia-reperfusion injury.

METHODS: A total of 24 male Wistar albino rats weighing 250–320 g were used. The rats were randomized into three groups of 
eight rats. Group 1 was assessed as the control group. In Group 2 rats, testicular torsion was first performed, followed by testicular 
detorsion to induce reperfusion injury. In Group 3, following testicular torsion and detorsion, oxytocin was administered before in-
ducing reperfusion. Testicular tissues were histologically evaluated, spermatogenic parameters were assessed using the Johnsen scoring 
system, and the mean Johnsen score was calculated.

RESULTS: Histological tests revealed significantly different results between the testicular torsion group and the oxytocin-treated tor-
sion and control groups as well as between the oxytocin-treated torsion group and the control and testicular torsion groups (p=0.010 
and 0.012, respectively). Biochemical test results revealed that superoxide dismutase and glutathione peroxidase levels were signifi-
cantly lower in Group 2 than in Group 1 (p=0.007 and 0.007, respectively). Malondialdehyde and nitric oxide levels were significantly 
lower in Group 3 than in Group 2 (p=0.017 and 0.014, respectively).

CONCLUSION: These results indicate that oxytocin can be considered as an alternative agent for treating testicular torsion in 
clinical practice to minimize tissue damage.
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cur. Reactive oxygen species (ROS) can be released depend-
ing on this pathology, which comprises processes of ischemia 
caused by torsion and further reperfusion due to detorsion.[4] 

Under normal conditions, ROS, which assume certain physi-
ological tasks, are generated in tissues and are eliminated by 
antioxidants. However, in cases of smoking, diabetes, cancer, 
trauma, intracranial pathologies, varicocele, infection, and tes-
ticular torsion, they can be produced in excessive amounts.
[4–6] Accordingly, the high amounts of ROS released in stress-
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INTRODUCTION

Testicular torsion is known as the rotation of the spermatic 
cord around its axis; its incidence is especially high during 
childhood and adolescence, with approximately 1 in 4000 
males affected by 25 years of age.[1,2] In testicular torsion, 
spermatogenesis is affected secondary to the impairment of 
testicular blood flow, which may subsequently cause infertil-
ity. The fundamental approach for treating testicular torsion, 
which is accepted as an emergency pathology, is manual or 
surgical detorsion of the testes.[3] However, depending on the 
duration of the torsion, permanent testicular damage can oc-
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ful conditions cannot be eliminated by antioxidants in the 
human body. Excessive amounts of ROS and those formed 
in cases wherein antioxidants remain incapable adversely af-
fect many anatomical entities, including lipid membranes and 
protein-containing structures, consequently leading to po-
tential disruption of cellular integrity and functional impair-
ments. Sperms contain polyunsaturated fat and are therefore 
very much vulnerable to oxidative injury.[7] Antioxidants are 
used as a classical approach for eliminating oxidative damage. 
Although surgical management is the fundamental treatment 
approach in testicular torsion, many treatment modalities 
have been attempted to minimize destructive changes, which 
may occur secondary to oxidative injury, following the sur-
gical management of testicular torsion. To date, many phar-
maceutical agents have been used in cases of testicular tor-
sion or oxidative injury; however, limited number of studies 
have been conducted on the testicular effects of oxytocin, 
the receptors of which have been identified in the urinary 
system.[8,9] Oxytocin is generally known as a female hormone 
involved in lactation and childbirth. However, in recent years, 
its presence in the male reproductive system has been re-
vealed, and in various studies, its antioxidative, anti-inflamma-
tory, and anti-apoptotic effects have been demonstrated.[10]

This study aimed to evaluate the effects of oxytocin on tes-
ticular tissue and spermatogenesis in rats with induced tes-
ticular torsion.

MATERIALS AND METHODS

A total of 24 male Wistar albino rats weighing 250–320 g were 
used. All procedures were performed in compliance with the 
provisions of 1986 Strasbourg Universal Declaration on Animal 
Welfare and were approved by the Ethics Committee (2015 
HADYEK 25). Rats were housed in standard rat cages, with 
maximum three rats in each cage. Rats were provided with 
standard pellets prepared for rodents and tap water ad libitum.

Experimental Method 
The rats were randomized into three groups, each containing 
eight rats. Group 1 was assessed as the control group. In 
Group 2 rats, testicular torsion was first performed, followed 
by testicular detorsion to induce reperfusion injury. In Group 
3, following testicular torsion and detorsion, oxytocin was 
administered before inducing reperfusion.

The rats were anesthetized using intraperitoneal injections 
of ketamine hydrochloride (50 mg/kg) and xylazine (0 mg/
kg). Subsequently, in Group 1, orchiectomy was performed; 
in Group 2, testes were removed under sterile conditions 
through the left inguinoscrotal incision, rotated 720° coun-
terclockwise, and left testicle fixated to the scrotum using 
5.0 prolene sutures for 3 h. At the end of 3 h, the testes were 
detorsioned, and after 3 h of reperfusion, left testes were 
extracted for histopathological analysis and blood samples 

were drawn for biochemical analysis. Group 3 rats under-
went torsion and detorsion as described for Group 2 rats but 
were intraperitoneally injected with oxytocin (80 IU/kg) in-
jected 30 min before detorsion. After the procedure, the rats 
were sacrificed with cervical dislocation under ketamine and 
xylazine anesthesia. Testicular tissue samples were obtained 
and placed in 4% buffered neutral formaldehyde solution for 
histopathological analysis. Serum levels of superoxide dismu-
tase (SOD), glutathione peroxidase (GSH-Px), malondialde-
hyde (MDA), and nitric oxide (NO) were measured. 

Biochemical Analysis
Measurement of Plasma Thiobarbiturate Reactive 
Substances (TBARS) Levels
Plasma TBARS levels were determined by a method[11] based 
on the reaction with thiobarbituric acid (TBA) at 90–100°C. 
In the TBA test reaction, MDA or MDA-like substances and 
TBA react with each other and produce a pink pigment with 
maximum absorbance at 532 nm. This reaction was per-
formed at pH 2-3 and 90°C for 15 min. The sample was 
mixed with two volumes of cold 10% (w/v) trichloroacetic 
acid to precipitate protein. The precipitate was pelleted by 
centrifugation, and an aliquot of the supernatant was reacted 
with an equal volume of 0.67% (w/v) TBA in a boiling water 
bath for 10 min. After cooling, the absorbance was read at 
532 nm. The results were expressed as micromole per liter 
plasma (mmol/l) according to a standard graph, which was 
prepared based on serial dilutions of standard 1,1,3,3-tetram-
ethoxypropane.

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 used for measuring plasma nitrite and nitrate levels 
was based on the Griess reaction.[12] Samples were initially 
deproteinized with Somogyi reagent. Total nitrite (nitrite + 
nitrate) was measured by spectrophotometry at 545 nm af-
ter converting nitrate to nitrite using copperized cadmium 
granules. A standard curve was obtained using a set of serial 
dilutions (108–103 mol/l) of sodium nitrite. Linear regression 
analysis was performed using the peak area obtained using ni-
trite standards. The resulting equation was used to calculate 
the unknown sample concentrations. Results were expressed 
as micromole per liter plasma (mmol/l).

Determination of Plasma SOD Activity
Total (Cu–Zn + Mn) SOD (EC 1.15.1.1) activity was deter-
mined according to the method of Sun et al.[13] The principle 
of the method is based on the inhibition of NBT reduction by 
the xanthine–xanthine oxidase system as a superoxide gen-
erator. The activity was assessed in the ethanol phase of the 
plasma sample after 1.0-ml ethanol/chloroform mixture (5/3, 
v/v) was added to the same volume of plasma and centrifuged. 
One unit of SOD was defined as the amount of enzyme caus-
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ing 50% inhibition in the NBT reduction rate. SOD activity 
was also expressed as units per liter plasma (U/l).

Determination of Plasma GSH-Px Activity
Plasma GSH-Px (EC 1.6.4.2) activity was measured using 
the method of Paglia et al.[14] The enzymatic reaction in the 
tube, which contained NADPH, reduced glutathione, sodium 
azide, and glutathione reductase, was initiated by the addition 
of H2O2, and the change in absorbance at 340 nm was moni-
tored using a spectrophotometer. The activity was expressed 
in units per milliliter plasma (U/ml).

Histopathological Analysis 
Following the experiment, the testes were removed from the 
deeply anesthetized rats and were kept in suitable amounts of 
buffered 4% neutral formaldehyde solution for 36 h for fixa-
tion. Subsequently, following successive steps of routine tissue 
processing and follow-up protocol, which comprised rinsing, 
dehydration, permeabilization, and impregnation, the samples 
were embedded in paraffin blocks. Tissue samples embed-
ded in paraffin blocks were cut into 4–5-µm-thick sections 
using a rotary microtome (LEICA RM2125RT, China), which 
were then placed on glass slides. The cut sections were kept 
overnight in an incubator at 58°C–60°C for deparaffinization. 
Subsequently, the sections were stained with hematoxylin–
eosin and covered with a coverslip. These testicular prepa-
rations were histopathologically analyzed under a light micro-
scope (Nikon Eclipse, Japan). Histopathological analyses were 
realized as a double-blind study, and the slides were randomly 
numbered. From each group containing eight rats, eight sec-
tions from each rat and an average of 25 seminiferous tubuli 
from each section were evaluated. Testicular tissues were eval-
uated with respect to histological and spermatogenic parame-
ters using the Johnsen scoring system, and the mean Johnsen 
score was calculated. The Johnsen scoring system evaluates a 
total of 10 histological criteria as follows:[15] 
Johnsen scoring criteria:
Score 10: Multilayered germinal epithelium, multiple spermato-
zoa 

Score 09: Disorganized germinal epithelium piling up toward 
the lumen, spermatozoa are present 
Score 08: Multilayered germinal epithelium, less than 10 sper-
matozoa in the lumen
Score 07: Spermatozoa are absent, multiple spermatids
Score 06: Spermatozoa are absent, less than 10 spermatids 
Score 05: Spermatozoa and spermatids are absent, sperma-
tocytes are seen
Score 04: Spermatozoa and spermatids are absent, less than 
five spermatocytes 
Score 03: Only spermatogonia are present as germ cells
Score 02: Germ cells are absent, only Sertoli cells are seen
Score 01: Seminiferous tubuli do not contain any cell

Statistical Analyses
The statistical comparison of the mean Johnsen scores of 
the groups was performed using IBM SPSS 20 Windows Sta-
tistical Package for Social Sciences. The intergroup compar-
isons of mean Johnsen scores were performed using one-
way ANOVA, followed by Tukey’s HSD multiple comparison 
test. 

RESULTS

Biochemical Test Results
SOD and GSH-Px levels were significantly lower in the tes-
ticular torsion group than in the control group (p=0.007 and 
0.007, respectively). MDA and NO levels were increased 
in testicular torsion group compared to control group, but 
this increases were not statistically significant (p>0.05). In 
the testicular torsion group treated with oxytocin, MDA 
and NO levels decreased statistically significantly compared 
with those in the testicular torsion group (p=0.017 and 
0.014, respectively), whereas increases in SOD and GSH-Px 
levels were not significantly different between these groups 
(p>0.05) (Table 1). 

Histological Findings
Light microscopy analyses revealed that the histological 
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Table 1. Biocehemical results of the groups

 Groups p

 Control  Testicular torsion Oxytocin-treated torsion 

 Mean±SD Mean±SD Mean±SD 

Superoxide dismutase (U/mL) 5.82±0.73 4.07±0.94a 4.71±1.5 0.009

Malondialdehyde (µmol/L) 0.58±0.19 0.72±0.13 0.5±0.14b 0.021

Nitric oxide (mmol/L) 66.09±8.86 72±3.56 63.58±3.26c 0.016

Glutathione peroxidase (U/L) 460.58±89.73 310.39±100.42d 372.21±93.43 0.009

aA significant difference was found when compared with the control group (p=0.007). bA significant difference was found when compared with the testicular torsion group 
(p=0.017). cA significant difference was found when compared with the testicular torsion group (p=0.014). dA significant difference was found when compared with the 
control group (p=0.007). SD: Standard deviation.



appearance of the testicular tissues of control group rats 
generally resembled that of the testicular tissues of normal 
rats. Testicular microscopy of the control group rats com-
pletely demonstrated normal seminiferous tubuli (Fig. 1), 
germ cells, Sertoli cells, and Leydig cells without any signs 
of infiltration or bleeding. In the testicular torsion group, 
disorganization of the germinal epithelial cells of seminif-
erous tubuli, empty tubuli, dilatations in the interstitial tis-
sue, patchy areas of severe edema, diffuse blood cells at the 
basement membrane, vascular dilatations, and vascular con-

gestion were found. Coagulation necrosis in spermatogenic 
cells lining the tubular lumen and empty tubuli or tubuli con-
taining very scarce number of germinal cells were observed 
(Fig. 2). Patchy areas of dehiscence were observed between 
germinal epithelial cells of seminiferous tubuli and basal lam-
ina surrounding the tubuli. Histopathological findings ob-
served in the oxytocin-treated torsion group were found 
in a mild form in certain areas of the testicular tissue in the 
testicular torsion group. In addition, slightly deformed sem-
iniferous tubules containing all stages of the spermatogenic 
series were remarkable. However, patchy areas of detach-
ment were observed between the basal lamina surrounding 
tubuli and the germinal epithelium of some seminiferous 
tubuli. Slightly edematous areas of intertubular interstitial 
tissue and some mildly congested vessels were observed. In 
general, intertubular loose connective tissues had preserved 
their histological architecture, and Leydig cells had retained 
their normal appearance (Fig. 3). Consistent with these 
histopathological findings, Johnsen scores, which indicate 
epithelial deformity of seminiferous tubuli, and spermato-
genesis were found to be significantly lower in the testicu-
lar torsion group than in the other groups (p<0.05) (Table 
2). Johnsen scores in the oxytocin-treated torsion group 
were in between those of the control and testicular tor-
sion groups and significantly different from both (p<0.05). 
In other words, the three groups were significantly differ-
ent from each other, and milder destructive changes were 
detected in the oxytocin-treated torsion group than in the 
testicular torsion group. 

Ulus Travma Acil Cerrahi Derg, March 2018, Vol. 24, No. 292

Oxytocin for preventing injury due to testicular torsion/detorsion in rats

Figure 3. Histologically, Oxytocin-treated torsion group resembles 
the testicular structure in the control group rather than in the testi-
cular torsion group wherein a slight but incomplete improvement is 
observed. The integrity of seminiferous tubuli and interstitial tissue 
is generally preserved. However, vascular dilatation, moderately 
severe congestion, and bleeding foci are observed in the interstitial 
tissue. Although epithelial deformities of some seminiferous tubuli 
are observed, spermatogenic cells and Sertoli cells demonstrate 
a tendency to preserve their unique epithelioid sequence. Less 
number of spermatozoa are observed in the tubular lumen (H&E 
staining, Bar: 50 µm).

Figure 1. In the control group, seminiferous tubuli and intertubular 
connective tissue preserved their normal integrity. Sertoli cells and 
cells of all spermatogenic stages are present in a specific array in 
the seminiferous epithelium. Numerous spermatozoa are observed 
in the tubular lumen, and the testicular tissue retained its normal 
histological structure (H&E staining, Bar: 50 µm).

Figure 2. Integrity of seminiferous tubuli and intertubular connec-
tive tissue was disrupted. Vascular dilatation in the interstitial con-
nective tissue and severe tissue loss; deformities and detachment 
of seminiferous tubuli; and disorganization and desquamations 
in the seminiferous tubuli epithelium are observed in Group 2. In 
general, very small amount (even absence) of spermatozoa, con-
sistent with impaired spermatogenic cells, in the tubular lumens, 
which somewhat preserved their integrity, is observed. Overall, se-
vere tissue damage is present in testicular tissues (H&E staining, 
Bar: 50 µm).



DISCUSSION
Oxytocin was first introduced as a peptide hormone in 1953.
[16] It is produced in magnocellular neurons and is stored in 
posterior hypophysis.[17] The expression of oxytocin recep-
tors has been shown not only in the uterine myometrium 
and mammary glands but also in the endometrium, decidua, 
ovary, thymus, pancreas, adipocytes, heart kidney, and brain.
[18,19] Oxytocin plays a role in successful milk ejection, car-
diovascular regulation, analgesic effects,[20] motor activity,[21] 
thermoregulation,[22] gastric motility,[23] natriuresis, osmoregu-
lation,[24] and sexual behavior. It is well documented that levels 
of circulating oxytocin increase during sexual stimulation and 
arousal and peak during orgasm in both men and women.[25] 
In rats, oxytocin exerts potent anti-stress effects, such as de-
crease in blood pressure and corticosterone/cortisone levels 
and increase in insulin and colecystokinin levels. In addition, 
stress-induced central release of oxytocin can ameliorate 
stress-associated symptoms, such as anxiety.[26] Synthesis of 
oxytocin in the male reproductive system was first revealed 
by Nicholson et al in 1984.[27] Oxytocin is present at higher 
concentrations in the prostate than in the plasma and can 
increase the resting tone of prostatic tissue. Oxytocin is in-
volved in prostate contraction and in the resulting expulsion 
of prostatic secretions at ejaculation.[28] Oxytocin is a potent 
stimulator of spontaneous erections in rats.[19] Recently, its 
presence as an endocrine and a paracrine hormone in the 

male urinary system, i.e., in the testis and epididymis, has been 
reported. In addition to ejaculation and penile erection, two 
primary functions have been ascribed to testicular oxytocin, 
namely the regulation of seminiferous tubule contractility and 
the modulation of steroidogenesis. In the testis, seminiferous 
tubules are surrounded by smooth muscle-like myoid cells. 
Their function is necessary for sperm transport and matura-
tion.[29] Overall, the regulation by gonadal and adrenal steroids 
is one of the most remarkable features of the oxytocinergic 
system.[30] In this context, the effects of oxytocin on the penis, 
testes, and kidney have been evaluated in several studies. 

Testicular torsion, which is a typical ischemia-reperfusion 
(I/R) injury, may cause male infertility. Therefore, early diag-
nosis and treatment of testicular torsion are quite important 
for preserving testes and fertility capacity. Surgical detorsion 
is the gold standard treatment approach for testicular torsion 
and provides reperfusion of testicular tissues. As reported 
above, the main pathophysiology of testicular torsion–detor-
sion is I/R injury of the testes, which causes overproduction 
of ROS.[31] It has been clearly revealed that reperfusion of 
the ischemic tissue is associated with oxidative stress.[32] 
Therefore, treatment by detorsion may further damage the 
testes. ROS are short-lived reactive molecules having one 
or more unpaired electrons, rendering them highly unstable 
and highly reactive.[33] In normal conditions, ROS expression 
plays physiological roles in cellular differentiation, sperm ca-
pacitation, acrosome reaction, and maintenance of fertilizing 
ability, whereas oxygen free radicals at concentrations be-
yond physiological limits result in oxidative stress.[34,35] ROS 
overexpression secondary to oxidative stress can negatively 
affect proteins, lipids, nucleic acids, carbohydrates, and other 
molecules and leads to cell membrane lipid peroxidation, 
protein denaturation, DNA damage, inflammation, cell pro-
liferation, cell dysfunction, and apoptosis.[36] Thus, ROS may 
play a role in the pathogenesis of several diseases, such as 
atherosclerosis,[37] cancer,[38] diabetes mellitus,[39] infection,[40] 
central nervous system disorders,[41] and testicular torsion 
due to its involvement in lipid peroxidation.[38] In addition, 
negative effects of oxidative stress on the testes after the 
initiation of reperfusion have been reported in the testicular 
torsion induced rat model.[39] Indeed, it has been reported 
that activities of antioxidant enzymes are diminished and 
ROS production is increased in the testicular torsion induced 
rat model. The present study also showed that testicular I/R 
caused testicular damage, as evidenced by biochemical and 
histological changes. The levels (expression) of MDA as a 
marker of lipid peroxidation and NO were found to be high 
in Group 2. Levels of antioxidant enzymes, such as SOD and 
GSH-Px, decreased, whereas those of MDA and NO, which 
are indicators of oxidative stress, increased in the testicular 
torsion group (Group 2) compared with those in the control 
group. This indicated complete realization of the I/R injury. 

Antioxidants break the oxidative chain reaction, thereby re-
ducing the effects of oxidative stress.[42] Positive effects of 
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Table 2. Mean Johnsen scores of the groups

 Control Testicular Oxytocin-treated 
  torsion torsion

 Mean±SD Mean±SD Mean±SD

Johnsen Scores  9.39±0.13 8.55±0.28 8.96±0.44

SD: Standard deviation.

Graphic: Comparison of mean Johnsen scores of the groups. 
(Each letter on the bar signifies statistically significant differ-
ence; when compared with c b:p=0.012, a:p=0.000)
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antioxidants on oxidative stress parameters and different tis-
sues in oxidative stress conditions, such as atherosclerosis, 
hypertension,[43] type 2 diabetes mellitus,[44] ulcerative coli-
tis,[45] and testicular torsion, have been shown. In this con-
text, for preventing harmful effects of oxidative stress, many 
antioxidant agents, such as vitamin E, melatonin, retinol, 
β-carotene, omega-3, resveratrol, allopurinol, melatonin, N- 
acetylcysteine, zinc aspartate, and caffeic acid phenethyl es-
ter, vitamin C, coenzyme Q10, and acetylcysteine have been 
used with different success rates.[46–50] Although numerous 
experimental animal studies have confirmed the efficacy 
of antioxidants in reducing short-term damaging effects of 
testicular torsion, different antioxidant agents have been in-
vestigated to reduce the short- and long-term reperfusion 
damage on the testes. Anti-apoptotic, anti-inflammatory, 
and antioxidant properties of oxytocin have been reported. 
The effects of oxytocin on I/R have been reported in lim-
ited number of studies.[51,52] Oxytocin reduces I/R injury in 
rat kidney, with improved renal function, as indicated by 
decreased serum creatinine and BUN levels in addition to 
improved antioxidant status and reduced ROS.[53] Moreover, 
the protective effect of oxytocin on I/R injury in the liver, 
kidney, stomach, and urinary bladder have been reported.
[54–58] In addition, the anti-apoptotic effect of oxytocin in the 
heart and ovaries has been revealed.[51,59] However, to our 
knowledge, the effect of oxytocin on testicular tissues in I/R 
injured rat model has been reported in only one study. In an 
experimental study, Ghasemnezhad et al. demonstrated that 
Johnsen scores were higher in the oxytocin-treated torsion 
group than in the testicular torsion group.[10] Similarly, in our 
study, Johnsen scores were significantly different between 
the oxytocin-treated torsion group and the testicular tor-
sion group. 

In the oxytocin-treated torsion group (Group 3), levels of 
antioxidant enzymes, such as SOD and GSH-Px, increased 
and approached the levels in the control group. Similarly, lev-
els of MDA and NO in this group decreased below those in 
the control group. These outcomes revealed that oxytocin 
increases antioxidant capacity and relieves the effects of ox-
idative stress.

In conclusion, although this is an experimental study, the re-
sults indicate that oxytocin can be considered as an alterna-
tive agent for treating testicular torsion in clinical practice 
to minimize tissue damage. However, additional experimental 
and clinical studies are necessary to confirm our findings.

Ethics Committee Approval
Ethics committee approval was received for this study from 
the ethics committee of Gaziosmanpaşa University School of 
Medicine. 

Peer-review
Externally peer-reviewed. 

Financial Disclosure
The authors declare that this study has received no financial 
support.

Conflict of interest: None declared.

REFERENCES

1. Blaivas M, Batts M, Lambert M. Ultrasonographic diagnosis of testicular 
torsion by emergency physicians. Am J Emerg Med 2000;18:198–200.

2. Wei SM, Yan ZZ, Zhou J. Curcumin attenuates ischemia-reperfusion 
injury in rat testis. Fertil Steril 2009;91:271–7. [CrossRef ]

3. Visser AJ, Heyns CF. Testicular function after torsion of the spermatic 
cord. BJU Int 2003;92:200–3. [CrossRef ]

4. Cvetkovic T, Stankovic J, Najman S, Pavlovic D, Stokanovic D, Vlajkovic 
S, et al. Oxidant and antioxidant status in experimental rat testis after 
testicular torsion/detorsion. Int J Fertil Steril 2015;9:121–8. 

5. Pisoschi AM, Pop A. The role of antioxidants in the chemistry of oxida-
tive stress: A review. Eur J Med Chem 2015;97:55–74. [CrossRef ]

6. Hamada A, Esteves SC, Agarwal A. Insight into oxidative stress in varic-
ocele-associated male infertility: part 2. Nat Rev Urol 2013;10:26–37. 

7. Sikka SC. Oxidative stress and role of antioxidants in normal and abnor-
mal sperm function. Front Biosci 1996;1:e78–86. [CrossRef ]

8. Frayne J, Nicholson HD. Effect of oxytocin on testosterone production 
by isolated rat Leydig cells is mediated via a specific oxytocin receptor. 
Biol Reprod 1995;52:1268–73. [CrossRef ]

9. Gutkowska J, Jankowski M, Antunes-Rodrigues J. The role of oxytocin in 
cardiovascular regulation. Braz J Med Biol Res 2014;47:206–14. [CrossRef ]

10. Ghasemnezhad R, Mohammadghasemi F, Faghani M, Bahadori MH. 
Oxytocin can decrease germ cells apoptotic index in testis under acute 
ischemia reperfusion in a rat model. Iran J Reprod Med 2015;13:283–90.

11. Esterbauer H, Cheeseman KH. Determination ofaldehydic lipid perox-
idation products: Malonaldehyde and 4-hydroxynonenal. In: Packer L, 
Glazer AN, editors. Methods in Enzymology. Vol. 186. Oxygen Radicals 
in Biological Systems. California: Academic Press; 1990. pp. 407–21.

12. Cortas NK, Wakid NW. Determination of inorganic nitrate in serum 
and urine by a kinetic cadmium-reduction method. Clin Chem 
1990;36:1440–3.

13. Sun Y, Oberley LW, Li Y. A simple method for clinical assay of superoxide 
dismutase. Clin Chem 1988;34:497–500.

14. Paglia DE, Valentine WN. Studies on the quantitative and qualitative 
characterization of erythrocyte glutathione peroxidase. J Lab Clin Med 
1967;70:158–69.

15. Prajda N, Weber G. Malignant transformation-linked imbalance: de-
creased xanthine oxidase activity in hepatomas. FEBS Lett 1975;59:245–
9. [CrossRef ]

16. DU Vigneaud V, Ressler C, Trippett S. The sequence of amino acids 
in oxytocin, with a proposal for the structure of oxytocin. J Biol Chem 
1953;205:949–57. 

17. Kiss A, Mikkelsen JD. Oxytocin-anatomy and functional assignments: a 
minireview. Endocr Regul 2005;39:97–105.

18. Kimura T, Ivell R. The oxytocin receptor. Results Probl Cell Differ 
1999;26:135–68. [CrossRef ]

19. Gimpl G, Fahrenholz F. The oxytocin receptor system: structure, func-
tion, and regulation. Physiol Rev 2001;81:629–83. [CrossRef ]

20. Paloyelis Y, Krahé C, Maltezos S, Williams SC, Howard MA, Fo-
topoulou A. The Analgesic Effect of Oxytocin in Humans: A Double-
Blind, Placebo-Controlled Cross-Over Study Using Laser-Evoked Po-
tentials. J Neuroendocrinol 2016;28. [CrossRef ]

21. Russell JA, Leng G, Douglas AJ. The magnocellular oxytocin system, the 
fount of maternity: adaptations in pregnancy. Front Neuroendocrinol 

Ulus Travma Acil Cerrahi Derg, March 2018, Vol. 24, No. 294

Fırat et al. Oxytocin for preventing injury due to testicular torsion/detorsion in rats

https://doi.org/10.1016/S0735-6757(00)90020-2
https://doi.org/10.1016/j.fertnstert.2007.10.082
https://doi.org/10.1046/j.1464-410X.2003.04307.x
https://doi.org/10.1016/j.ejmech.2015.04.040
https://doi.org/10.1038/nrurol.2012.198
https://doi.org/10.2741/A146
https://doi.org/10.1095/biolreprod52.6.1268
https://doi.org/10.1590/1414-431X20133309
https://doi.org/10.1016/0014-5793(75)80385-1
https://doi.org/10.1007/978-3-540-49421-8_7
https://doi.org/10.1152/physrev.2001.81.2.629
https://doi.org/10.1111/jne.12347


2003;24:27–61. [CrossRef ]

22. Kasahara Y, Takayanagi Y, Kawada T, Itoi K, Nishimori K. Impaired 
thermoregulatory ability of oxytocin-deficient mice during cold-expo-
sure. Biosci Biotechnol Biochem 2007;71:3122–6. [CrossRef ]

23. Qin J, Feng M, Wang C, Ye Y, Wang PS, Liu C. Oxytocin receptor ex-
pressed on the smooth muscle mediates the excitatory effect of oxytocin 
on gastric motility in rats. Neurogastroenterol Motil 2009;21:430–8. 

24. Rasmussen MS, Simonsen JA, Sandgaard NC, Høilund-Carlsen PF, Bie 
P. Effects of oxytocin in normal man during low and high sodium diets. 
Acta Physiol Scand 2004;181:247–57. [CrossRef ]

25. Veening JG, de Jong TR, Waldinger MD, Korte SM, Olivier B. The role 
of oxytocin in male and female reproductive behavior. Eur J Pharmacol 
2015;753:209–28. [CrossRef ]

26. Uvnäs-Moberg K. Antistress Pattern Induced by Oxytocin. News Phys-
iol Sci 1998;13:22–5. [CrossRef ]

27. Nicholson HD, Swann RW, Burford GD, Wathes DC, Porter DG, Pick-
ering BT. Identification of oxytocin and vasopressin in the testis and in 
adrenal tissue. Regul Pept 1984;8:141–6. [CrossRef ]

28. Thackare H, Nicholson HD, Whittington K. Oxytocin-its role in male 
reproduction and new potential therapeutic uses. Hum Reprod Update 
2006;12:437–48. [CrossRef ]

29. Nicholson HD, Greenfield HM, Frayne J. The effect of germ cell com-
plement on the presence of oxytocin in the interstitial and seminiferous 
tubule fluid of the rat testis. J Endocrinol 1994;143:471–8. [CrossRef ]

30. Nicholson HD, Jenkin L. Oxytocin and prostatic function. Adv Exp Med 
Biol 1995;395:529–38.

31. Wei SM, Yan ZZ, Zhou J. Protective effect of rutin on testicular ischemi-
a-reperfusion injury. J Pediatr Surg 2011;46:1419–24. [CrossRef ]

32. Dokmeci D, Inan M, Basaran UN, Yalcin O, Aydogdu N, Turan FN, et al. 
Protective effect of L-carnitine on testicular ischaemia-reperfusion injury 
in rats. Cell Biochem Funct 2007;25:611–8. [CrossRef ]

33. Pham-Huy LA, He H, Pham-Huy C. Free radicals, antioxidants in dis-
ease and health. Int J Biomed Sci 2008;4:89–96.

34. Du Plessis SS, Agarwal A, Halabi J, Tvrda E. Contemporary evidence on 
the physiological role of reactive oxygen species in human sperm function. 
J Assist Reprod Genet 2015;32:509–20. [CrossRef ]

35. Lombardo F, Sansone A, Romanelli F, Paoli D, Gandini L, Lenzi A. The 
role of antioxidant therapy in the treatment of male infertility: an over-
view. Asian J Androl 2011;13:690–7. [CrossRef ]

36. Tang D, Kang R, Zeh HJ 3rd, Lotze MT. High-mobility group box 1, 
oxidative stress, and disease. Antioxid Redox Signal 2011;14:1315–35. 

37. Tang F, Wu X, Wang T, Wang P, Li R, Zhang H, et al. Tanshinone II A 
attenuates atherosclerotic calcification in rat model by inhibition of ox-
idative stress. Vascul Pharmacol 2007;46:427–38. [CrossRef ]

38. MacNee W. Oxidants/antioxidants and COPD. Chest 2000;117:303S–
17S. [CrossRef ]

39. Karaguzel E, Kadihasanoglu M, Kutlu O. Mechanisms of testicular tor-
sion and potential protective agents. Nat Rev Urol 2014;11:391–9. 

40. Soufi FG, Sheervalilou R, Vardiani M, Khalili M, Alipour MR. Chronic 
resveratrol administration has beneficial effects in experimental model of 
type 2 diabetic rats. Endocr Regul 2012;46:83–90. [CrossRef ]

41. Kaur U, Banerjee P, Bir A, Sinha M, Biswas A, Chakrabarti S. Reactive 
oxygen species, redox signaling and neuroinflammation in Alzheimer’s 
disease: the NF-κB connection. Curr Top Med Chem 2015;15:446–57.

42. Ribeiro CT, Milhomem R, De Souza DB, Costa WS, Sampaio FJ, 

Pereira-Sampaio MA. Effect of antioxidants on outcome of testicular 
torsion in rats of different ages. J Urol 2014;191:1578–84. [CrossRef ]

43. Siti HN, Kamisah Y, Kamsiah J. The role of oxidative stress, antioxidants 
and vascular inflammation in cardiovascular disease (a review). Vascul 
Pharmacol 2015;71:40–56. [CrossRef ]

44. Jamalan M, Rezazadeh M, Zeinali M, Ghaffari MA. Effect of ascorbic 
acid and alpha-tocopherol supplementations on serum leptin, tumor 
necrosis factor alpha, and serum amyloid A levels in individuals with type 
2 diabetes mellitus. Avicenna J Phytomed 2015;5:531–9.

45. Jena G, Trivedi PP. A review of the use of melatonin in ulcerative col-
itis: experimental evidence and new approaches. Inflamm Bowel Dis 
2014;20:553–63. [CrossRef ]

46. Payabvash S, Salmasi AH, Kiumehr S, Tavangar SM, Nourbakhsh B, 
Faghihi SH, et al. Salutary effects of N-acetylcysteine on apoptotic dam-
age in a rat model of testicular torsion. Urol Int 2007;79:248–54.

47. Suwalsky M, F Villena, Gallardo MJ. In vitro protective effects of resver-
atrol against oxidative damage in human erythrocytes. Biochim Biophys 
Acta 2015;1848:76–82. [CrossRef ]

48. Espino J, Bejarano I, Ortiz A, Lozano GM, García JF, Pariente JA, et al. 
Melatonin as a potential tool against oxidative damage and apoptosis in 
ejaculated human spermatozoa. Fertil Steril 2010;94:1915–7. [CrossRef ]

49. Judge AR, Selsby JT, Dodd SL. Antioxidants attenuate oxidative damage 
in rat skeletal muscle during mild ischaemia. Exp Physiol 2008;93:479–
85. [CrossRef ]

50. Williams AL, Chen L, Scharf SM. Effects of allopurinol on cardiac func-
tion and oxidant stress in chronic intermittent hypoxia. Sleep Breath 
2010;14:51–7. [CrossRef ]

51. Alizadeh AM, Faghihi M, Sadeghipour HR, Mohammadghasemi F, 
Imani A, Houshmand F, et al. Oxytocin protects rat heart against is-
chemia-reperfusion injury via pathway involving mitochondrial ATP-de-
pendent potassium channel. Peptides 2010;31:1341–5. [CrossRef ]

52. Alizadeh AM, Faghihi M, Khori V, Sohanaki H, Pourkhalili K, Moham-
madghasemi F, et al. Oxytocin protects cardiomyocytes from apoptosis 
induced by ischemia-reperfusion in rat heart: role of mitochondrial ATP-
dependent potassium channel and permeability transition pore. Peptides 
2012;36:71–7. [CrossRef ]

53. Tuğtepe H, Sener G, Biyikli NK, Yüksel M, Cetinel S, Gedik N, et al. The 
protective effect of oxytocin on renal ischemia/reperfusion injury in rats. 
Regul Pept 2007;140:101–8. [CrossRef ]

54. Houshmand F, Faghihi M, Zahediasl S. Biphasic protective effect of oxy-
tocin on cardiac ischemia/reperfusion injury in anaesthetized rats. Pep-
tides 2009;30:2301–8. [CrossRef ]

55. Işeri SO, Gedik IE, Erzik C, Uslu B, Arbak S, Gedik N, et al. Oxytocin 
ameliorates skin damage and oxidant gastric injury in rats with thermal 
trauma. Burns 2008;34:361–9. [CrossRef ]

56. Erkanli Senturk G, Erkanli K, Aydin U, Yucel D, Isiksacan N, Ercan F, et 
al. The protective effect of oxytocin on ischemia/reperfusion injury in rat 
urinary bladder. Peptides 2013;40:82–8. [CrossRef ]

57. Zhang W, Zhang J, Xu M, Zhang Y. Effect of oxytocin on gastric is-
chemia-reperfusion injury in rats. Front Med China 2007;1:433–7. 

58. Düşünceli F, Işeri SO, Ercan F, Gedik N, Yeğen C, Yeğen BC. Oxy-
tocin alleviates hepatic ischemia-reperfusion injury in rats. Peptides 
2008;29:1216–22. [CrossRef ]

59. Akdemir A, Erbas O, Gode F, Ergenoglu M, Yeniel O, Oltulu F, et al. Pro-
tective effect of oxytocin on ovarian ischemia-reperfusion injury in rats. 
Peptides 2014;55:126–30. [CrossRef ]

Ulus Travma Acil Cerrahi Derg, March 2018, Vol. 24, No. 2 95

Fırat et al. Oxytocin for preventing injury due to testicular torsion/detorsion in rats

https://doi.org/10.1016/S0091-3022(02)00104-8
https://doi.org/10.1271/bbb.70498
https://doi.org/10.1111/j.1365-2982.2009.01282.x
https://doi.org/10.1111/j.1365-201X.2004.01286.x
https://doi.org/10.1016/j.ejphar.2014.07.045
https://doi.org/10.1152/physiologyonline.1998.13.1.22
https://doi.org/10.1016/0167-0115(84)90169-1
https://doi.org/10.1093/humupd/dmk002
https://doi.org/10.1677/joe.0.1430471
https://doi.org/10.1016/j.jpedsurg.2010.09.044
https://doi.org/10.1002/cbf.1355
https://doi.org/10.1007/s10815-014-0425-7
https://doi.org/10.1038/aja.2010.183
https://doi.org/10.1089/ars.2010.3356
https://doi.org/10.1016/j.vph.2007.01.001
https://doi.org/10.1378/chest.117.5_suppl_1.303S-a
https://doi.org/10.1038/nrurol.2014.135
https://doi.org/10.4149/endo_2012_02_83
https://doi.org/10.2174/1568026615666150114160543
https://doi.org/10.1016/j.juro.2013.09.066
https://doi.org/10.1016/j.vph.2015.03.005
https://doi.org/10.1097/01.MIB.0000436962.32164.6e
https://doi.org/10.1159/000107958
https://doi.org/10.1016/j.bbamem.2014.09.009
https://doi.org/10.1016/j.fertnstert.2009.12.082
https://doi.org/10.1113/expphysiol.2007.040972
https://doi.org/10.1007/s11325-009-0279-x
https://doi.org/10.1016/j.peptides.2010.04.012
https://doi.org/10.1016/j.peptides.2012.03.023
https://doi.org/10.1016/j.regpep.2006.11.026
https://doi.org/10.1016/j.peptides.2009.09.010
https://doi.org/10.1016/j.burns.2007.03.022
https://doi.org/10.1016/j.peptides.2012.12.006
https://doi.org/10.1007/s11684-007-0085-4
https://doi.org/10.1016/j.peptides.2008.02.010
https://doi.org/10.1016/j.peptides.2014.02.015


Ulus Travma Acil Cerrahi Derg, March 2018, Vol. 24, No. 296

Fırat et al. Oxytocin for preventing injury due to testicular torsion/detorsion in rats

OLGU SUNUMU

Sıçanlarda testiküler torsiyon/detorsiyon nedeniyle oluşan hasarın önlenmesinde oksitosin
Dr. Fatih Fırat,1 Dr. Fikret Erdemir,2 Dr. Engin Kölükçü,1 Dr. Fikret Gevrek,4 Dr. İsmail Benli,3 Dr. Velid Ünsal3

1Tokat Devlet Hastanesi, Üroloji Kliniği, Tokat
2Gaziosmanpaşa Üniversitesi Tıp Fakültesi, Üroloji Anabilim Dalı, Tokat
3Gaziosmanpaşa Üniversitesi Tıp Fakültesi, Biyokimya Anabilim Dalı, Tokat
4Gaziosmanpaşa Üniversitesi Tıp Fakültesi, Histoloji Anabilim Dalı, Tokat

AMAÇ: Testislerdeki iskemi reperfüzyon hasarı üzerine oksitosinin etkilerini göstermeyi amaçladık.
GEREÇ VE YÖNTEM: Çalışmamızda ağırlıkları 250–320 gr arasında değişen toplam 24 adet Wistar-Albino cinsi sıçan kullanıldı. Sıçanlar, sekiz sı-
çandan oluşan randomize üç gruba ayrıldı. Grup 1 kontrol grubu olarak değerlendirildi. Grup 2’de önce testis torsiyonu gerçekleştirildi. Sonrasında 
detorsiyone edilerek reperfüzyon hasarı oluşturuldu. Grup 3’de ise torsiyon ve detorsiyon işlemlerini takiben reperfüzyondan önce oksitosin uygu-
landı. Testiküler dokular, Johnsen skorlama sistemi kullanılarak histolojik ve spermatogenik parametrelere göre değerlendirildi ve ortalama Johnsen 
skoru hesaplandı.
BULGULAR: Histolojik test sonuçları torsiyon grubu tedavi ve kontrol gruplarından istatistiksel olarak anlamlı derecede farklıydı. Oksitosin ile tedavi 
edilen grup hem kontrol hem de torsiyon gruplarından farklıydı (p=0.010 ve p=0.012). Biyokimyasal test sonuçları testis torsiyonu oluşturulan 
grupta süperoksit dismutaz ve glutatyon peroksidaz düzeyleri kontrol grubuna göre istatistiksel olarak anlamlı derecede düşük bulundu (p=0.007 ve 
p=0.007). Daha sonra oksitosin ile tedavi edilen testiküler torsiyon grubunda malondialdehit ve nitrik oksit düzeyleri yalnızca testis torsiyonu yapılan 
grupla karşılaştırıldığında istatistiksel olarak anlamlı şekilde azaldı (p=0.017 ve p=0.014).
TARTIŞMA: Bu sonuçlara göre, oksitosin klinik uygulamada testiküler torsiyon tedavisinde doku hasarını en aza indirgemek için alternatif  bir ajan 
olarak düşünülebilir.
Anahtar sözcükler: İskemi reperfüzyon hasarı; oksitosin; torsiyon.
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