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Deneysel Testis Torsiyonunda İrisin ve Visfatin’in Tanısal Değeri 

Aim: Testicular torsion (TT) is one of the most important causes of 
acute scrotum in children and young men. Very scarce number of 
serum laboratory parameters might be used in the early diagnosis of 
patients with TT. We planned this study in consideration of the possible 
significance of the changes in serum irisin and visfatin levels in the 
diagnosis of TT.

Methods: We used 28 rats in four groups. In the control group, 
blood samples and specimens of testicular tissue were collected at 
2nd and 4th hours after torsion. In the torsion groups, the left testis 
was twisted, and blood samples and specimens of the testicular tissue 
were collected at the 2nd and 4th hours for analysis.

Results: There was no statistically significant difference in mean irisin 
and visfatin levels at the 2nd and 4th hours between rats with TT and 
controls. There was no statistically difference between mean irisin and 
vistatin levels at the 2nd hour and at the 4th hour in torsion and control 
groups.

Conclusion: In our experimental TT method, we could not find a 
statistically significant difference between serum levels of irisin and 
visfatin. We assume that further studies are needed on this issue.
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Amaç: Testis torsiyonu (TT) çocuklar ve genç erkeklerdeki akut 
skrotumun en önemli nedenlerinden biridir. TT’li hastalarda erken 
tanıda kullanılabilecek serum laboratuvar parametreleri oldukça 
sınırlıdır. Biz de bu çalışmamızı, TT tanısında irisin ve visfatin’in serum 
düzeylerindeki değişimin anlamlı olabileceğini düşünerek planladık.

Yöntemler: Çalışmamızda dört grupta 28 sıçan kullanıldı. Kontrol 
gruplarında gubernakulum ortaya konduktan sonra 2. ve 4. saatlerde 
kan ve testis dokuları alındı. Torsiyon gruplarında ise sol testise torsiyon 
uygulandıktan sonra 2. ve 4. saatlerde kan ve testis dokuları inceleme 
için alındı.

Bulgular: TT olan ratlarda 2. ve 4. saat irisin ve visfatin değerlerinin 
ortalamalarında kontrol grubuna göre anlamlı fark saptanmadı. 
Torsiyon grubu ve kontrol gruplarının 4. saatteki irisin ve visfatin 
ortalamaları ile 2. saat ortalamaları arasında da istatistiksel olarak 
anlamlı fark saptanmadı.

Sonuç: Oluşturduğumuz deneysel TT modelinde, irisin ve visfatinin 
serum düzeylerinde istatistiksel olarak anlamlı fark bulamadık. Bu 
konuda ek çalışmalara ihtiyaç olduğunu düşünmekteyiz.

Anahtar Sözcükler: Testis torsiyonu, deneysel, irisin, visfatin
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Introduction

Testicular torsion (TT) or torsion of the spermatic cord 

is one of the main causes of acute scrotum especially in 

children and young men. TT results in cessation of the 
blood supply to the testis and the surrounding structures. 
Although it is seen at any age, even during labour, it most 
frequently peaks during puberty and within the first year 
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of life. Its incidence in men younger than 25 years of age 
is 1/4000 (1-6). 

Time is very important in TT. If intervened within the 
first six hours after onset of symptoms, the testis may 
recover. Viability of the testis decreases dramatically after 
12 hours. Since wasting time for differential diagnosis will 
lead to loss of the testis, diagnostic process should be 
done as soon as possible (1,3,5,6). It may be sometimes 
not possible to utilize some diagnostic methods such as 
Doppler ultrasonography (US) and scintigraphy in patients 
admitted to emergency departments. Very limited number 
of specific and sensitive serum parameters can be used in 
the differential diagnosis of TT. Therefore, novel biomarkers 
are needed which may be used in the differential diagnosis 
of gray zone TT patients so as to aid in the establishment 
of definitive diagnosis.

Irisin is accepted as an exercise-induced hormone 
derived from skeletal muscles. It is also produced in many 
tissues including adipose tissue, liver, heart and salivary 
gland (7-12). Irisin is a component of fibronectin type 
3-domain containing 5 (FNDC5) protein. FNDC5 induces 
secretion of irisin from muscle cells. As a precursor of 
irisin, secretion of FNDC5 mRNA in the seminal vesicle, 
penis and testes has been also reported (13,14).

Visfatin is a polypeptide consisting of 491 amino 
acids and its gene is located on the long arm of the 
chromosome 7 (15). Since it stimulates β-cell maturation 
and inhibits apoptosis, it is accepted as a cytokine. Besides, 
as demonstrated in many studies, it enables activation of 
leukocytes, and increases production of proinflammatory 
cytokines (16). 

We planned this experimental study considering that 
changes in serum levels of irisin and visfatin might have a 
significant role in the diagnosis of TT. 

Methods
Our experimental study was performed in the 

Experimental Animal Studies Research Laboratory at 
Bezmialem Foundation University in Istanbul, Turkey 
(number of ethics approval: 2015/132). Financial support 
for the study was received from the Advisory and 
Monitoring Commission for Dissertations and Academic 
Studies of Haseki Training and Research Hospital. A total 
of 28 prepubertal 26-30 day-old Wistar-Hannover strain 
rats each weighing 75-125 g were used in the study. 
During the experiment, all animals used in the study were 
followed up under stable ambient conditions and fed with 
tap water and standard rat pellets.

The rats were anesthetized with 70 mg/kg ketamine 
(Ketalar, Pfizer Pharmaceutical Co, Istanbul, Turkey) and 
10 mg/kg xylazine (Rompun, Bayer Pharmaceutical Co, 

İstanbul, Turkey) and the surgical field was cleansed with 
povidone-iodine solution and the layers were passed 
through a transverse incision. Control groups did not 
undergo any procedure. The left testes of the rats in the 
torsion groups were rotated around their axes for 720°. 
Then, the testes were fixed to the scrotum with sutures 
passing through the tunica albuginea, and placed in the 
scrotum before closing the layers per primum.

Group 1 (1. Control group): Through scrotal incision, 
the gubernaculum was explored and two hours later, 
blood samples and testicular specimens were obtained. 

Group 2 (2. Control group): Four hours after exploration 
of the gubernaculum, blood samples and testicular 
specimens were obtained.

Group 3 (1. Torsion group): Left testes were rotated 
to induce ischemia, then, blood samples, and testicular 
specimens were obtained two hours after induction of 
ischemia.

Group 4 (2. Torsion group): Blood samples, and 
testicular specimens were obtained four hours after 
torsion 

At the end of the study, intracardiac blood samples 
were obtained and bilateral orchiectomy was performed 
to provide specimens for histopathological analysis. 
Afterwards, the animals were sacrificed.

Histopathological analyses were performed in the 
Pathology Department of the Oncology Institute at İstanbul 
University, İstanbul Faculty of Medicine and biochemical 
analyses were carried out in the division of Clinical 
Chemistry at Haseki Training and Research Hospital.

Biochemical Analyses 

Serum irisin and visfatin levels of the rats were 
measured using Rat irisin ELISA kit (Eastbiopharm, 
Hangzhou-China) and Rat visfatin ELISA kit (Eastbiopharm, 
Hangzhou-China), respectively.

Histopathological Analyses 

Testicular tissues were fixed in 10% formaldehyde 
solution and embedded in paraffin blocks after serial 
analyses were performed. Four micron-thick standard 
sections were stained with hematoxylin-eosin. Then, the 
prepared slides were examined under light microscope 
and evaluated according to the classification proposed by 
Cosentino et al. (17). 

Stage 1 - Normal testicular tissue. 
Stage 2 - Somewhat regular germ cells, and irregular 

seminiferous tubuli. 
Stage 3 - Irregular germ cells, shrinked picnotic nuclei 

and seminiferous tubuli with irregular contours.
Stage 4 - Seminiferous tubuli filled with irregular germ 

cells with coagulation necrosis.

Saraç et al. Irisin and Visfatin in Testicular Torsion
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Statistical Analysis 

For statistical analysis, SPSS 15.0 for Windows was 
used. In descriptive statistics, categorical variables were 
expressed as numbers and percentages, and numerical 
variables as mean (±standard deviation) and median 
values. For the comparison of two independent groups, 
numerical variables with normal distribution were analyzed 
using Student’s t-test, while the Mann-Whitney U test 
was used for those with non-normal distribution. For the 
comparisons of dependent groups, mean differences of 
variables fitted to normal distribution were analyzed with 
paired-samples t-test, while the Wilcoxon-signed rank test 
was used for those without normal distribution. A p value 
of less than 0.05 was considered statistically significant.

Results
There was no statistically significant difference in 

mean irisin and visfatin levels at postprocedural 2nd and 
4th hours between rats with TT and controls (p=0.559, 
p=0.125, p=0.631, and p=0.435, respectively). A 
statistically significant change was not detected between 
the TT and control groups as for postprocedural mean 4th 
and 2nd hour measurements (p=0.735, p=0.939, p=0.398, 
and p=0.555, respectively). Mean differences in irisine and 
visfatin levels were not statistically significant between the 
groups (p=0.655 and p=0.611, respectively) (Table 1).

Histopathology

Distribution of the stages of testicular injury induced in 
rats was as follows: 

Stage 1 (group 1: n=7 and group 2: n=6), stage 2 
(group 2: n=1, group 3: n=4 and group 4: n=1), stage 3 
(Group 3: n=1 and group 4: n=1), stage 4 (Group 3: n=2, 
group 4: n=5) (Figure 1).

A statistically significant difference was found between 
control and torsion groups as for mean, and median levels 
of irisin and visfatin measured at 2. and 4. hours following 
TT (p=0.001). A statistically significant difference was 
not detected between postprocedural 2nd and 4th hour 
measurements in the control and torsion groups.

Discussion 
TT is the most frequently seen cause of scrotal 

emergencies in young men aged <25 years with an 
incidence of 1/4000 and it requires emergency treatment. 
It is the most frequent cause of testicular loss in 
adolescents. It is defined as cessation of blood flow into 
the testis, and its appendages caused by rotation of the 
spermatic cord around its axis (1-6). Based on the severity 
of ischemia and reperfusion injury, testicular damage 
occurs. Free oxygen radicals (FORs), which are released 
as a result of ischemia, and subsequent reperfusion are 
responsible for the development of testicular damage. 
FORs lead to lipid peroxidation in cell membranes with 
resultant denaturation of proteins and cell damage (2,18). 
TT is an important diagnosis because of the risk of infarct, 
and infertility. Abnormalities in the semen parameters in 
more than 35% of patients and development of infertility 
in nearly 25% of patients have been reported. Production 
of FORs and antisperm antibodies, neutrophil infiltration 
and decrease in the blood flow into contralateral testis 
lead to development of destructive changes in both testes 
(2-6).

Recovery of the testis depends on the degree and 
duration of the torsion. It has been demonstrated that TT 
of 360° does not adversely affect fertility while testicular 
rotations of ≥720° exert harmful effects on the testes. In 
our study on rats, we induced a TT of 720°. If the rotated 
testis is intervened within the first six hours after torsion, 

Table 1. Comparison of mean, and median values of irisin, and 
visfatin 

Control Torsion

Mean Median Mean Median p

İrisine 2.hr 3.15±0.69 3.27 2.97±0.38 2.96 0.559

İrisine 4.hr 3.44±0.90 3.07 2.76±0.44 2.82 0.125

p 0.735 0.398 -

Difference 
in irisine 
levels 

-0.28±1.35 0.45 0.21±0.65 0.17 0,655

Visfatin 
2.hr

251.0±33.2 247.3 261.0±41.8 255.7 0.631

Visfatin 
4.hr

253.0±66.9 241 292.2±109.6 273.7 0.435

p 0.939 0.555 -

Difference 
in visfatin 
levels

-2.0±66.7 19.7 -31.2±132.3 -22.1 0.611

Hr: Hour
Figure 1. Distribution of testicular injury according to diase stages 
Hr: Hour
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recovery is highly probable. Testicular viability decreases 
dramatically 12 hours after torsion. Rates of testicular 
recovery following detorsion within six, 12 and 24 hours 
have been reported to be 90%, 50% and less than 10%, 
respectively (6). 

TT is the most important cause of acute scrotum. In 
the differential diagnosis epididymitis, orchitis, torsion of 
testicular appendix, hydrocele, epididymal cyst, abscess, 
spermatocel, urolithiasis, cancer, and trauma should be 
considered. Its symptoms include testicular pain of sudden 
onset, scrotal swelling, rash and sometimes concomitant 
lower abdominal quadrant pain, nausea and vomiting. 
Physical examination carries utmost importance. Twisted 
testis is tender and lies at a higher level relative to the 
contralateral testis. Scrotal edema and erythema aggravate 
in parallel with increased severity of ischemia (3-5).

Since waste of time for the establishment of diagnosis 
will lead to testicular loss, diagnostic process should be 
completed as fast as possible. Doppler US is the firstly 
preferred diagnostic method (1,3,4). Though color 
Doppler US is a reliable test in the diagnosis of TT, false-
negative results can be seen. Kalfa et al. (19) described the 
advantages of high-resolution US (HRUS) which enables 
direct visualization of the rotation of spermatic cord. In a 
study performed on 919 patients, the sensitivity of color 
Doppler US was determined as 76%, while sensitivity and 
specificity of HRUS were 96% and 99%, respectively (3). 
Testicular scintigraphy is another diagnostic modality (3,4). 
However, in these patients admitted to the emergency 
department, it is not always possible to use these necessary 
diagnostic methods. In patients with TT, limited number 
of specific and sensitive serum parametres can be used 
for early diagnosis and, therefore, further studies on new 
biomarkers should be conducted. 

In a study performed by Turedi et al. (18), an increase in 
the plasma levels of SCUBE 1, which is a new and effective 
indicator of platelet activation, has been demonstrated in 
cases with TT.

In a study by Güneş et al. (5), the authors investigated 
the roles of neutrophil/lymphocyte ratio, platelet/
lymphocyte ratio, mean platelet volume, and platelet 
counts in the diagnosis of TT, and in the demonstration 
of testicular viability after the torsion, and reported 
neutrophil/lymphocyte ratio as a beneficial parameter in 
the diagnosis, and the prognosis of TT.

In our study we measured serum irisin, and visfatin 
levels in the rats two and four hours after induction of TT.

Irisin is recognized as an exercise-induced hormone 
derived from skeletal muscle. It was firstly defined by 
Boström et al. (7) as glycosylated polypeptide which 
originates from skeletal muscle (9,14). FNDC5 is a protein 
which induces secretion of irisin hormone from muscle 

cells (9,13). Immunohistochemical studies revealed that 
it was synthetized in abundant amounts in myocardium 
and connective tissue of the heart muscle. Besides, 
immunoreactivity of irisin has been detected in the salivary 
glands, kidneys, ovary, testes, rectum, intracranial arteries, 
and stomach, etc. (8,10-12). FNDC5 mRNA which is the 
precursor of irisin is secreted from the seminal vesicles, 
penis, and testes (11,14).

As determined in various studies, serum irisin levels 
decrease in type 2 diabetes mellitus (DM) and gestational 
DM, non-alcoholic hepatic failure and in individuals with 
lower body mass indices vs. obese individuals and increase 
in metabolic syndrome (14,20-23).

Visfatin was firstly defined by Samal et al. (24) as a 
growth hormone for β-lympocyte precursors. Basically, it is 
an adipokine synthetized by visceral white adipose tissue 
(25). It has been determined that visfatin increases the 
effects of interleukin (IL)-7 and stem cell factor on β-cells 
and, thus, named as pre-B-cell colony-enhancing factor 
(PBEF). This protein also has the enzymatic activity of 
nicotinamide phosphoribosyltransferase (Nampt) which 
is critically important for the synthesis of the cofactor 
nicotinamide adenine dinucleotide required for cell 
metabolism. Visfatin, PBEF and Nampt are used to define 
the same protein (16,24,26).

The main source of plasma visfatin has been found to be 
leucocytes (especially granulocytes) (16). As demonstrated 
in many studies, visfatin has proinflammatory effects and 
increases synthesis of IL-1b, tumor necrosis factor-alpha 
and IL-6 in a dose-dependent manner. Besides, it increases 
expression of some anti-inflammatory cytokines including 
IL-10 and IL-1 Ra and also of CD54, CD40 and CD80 which 
are important co-stimulator molecules significant for T-cell 
activation effective on the surface of monocytes (15,16,25). 
Increased visfatin levels have been indicated in models 
of acute pulmonary injury, experimental inflammation 
and clinical sepsis. Higher visfatin levels were found in 
neutrophils of patients with sepsis. Besides, increased 
serum visfatin levels were detected in inflammatory bowel 
disease. Moreover, in studies performed on rats, the role of 
visfatin on the activation of NF-κB, which has an important 
place in the induction and regulation of immune response, 
has been reported. All these outcomes demonstrate the 
involvement of visfatin in the inflammatory process (25).

In our study in rats with experimentally induced TT, 
serum irisin and visfatin levels at the 2nd and 4th hours were 
compared with those in controls without any statistically 
significant intergroup difference. Besides, any statistically 
significant difference was not detected between mean 
serum irisin, and visfatin levels of the torsion, and the 
control groups as estimated at postprocedural two and 
four hours. Histopathological examination results of the 
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testicular tissue specimens harvested at the 2nd and 
4th hours in the torsion and the control groups were 
statistically significantly different.

TT is an important pathology in young male population 
which can lead to testicular loss and infertility. Studies are 
being conducted concerning its etiology, rapid diagnosis, 
medical and surgical treatment. In this experimental study 
of ours, we investigated serum levels of irisin and visfatin 
in TT-induced rats without any statistically significant 
difference in our outcomes relative to other studies. 
We have concluded that irisin and visfatin have not any 
diagnostic value. We assume that further studies on irisin 
and visfatin should be performed.

This study has some limitations. Since TT is most 
frequently seen in young adults, we preferred to use 
prepubertal rats in this experimental study. Hemodynamic 
characteristics of prepubertal rats pose some differences 
when compared with adult rats, and human beings. 
Besides, experimental model may not exactly mimic 
typical cases of TT seen in daily clinical practice. Though in 
patients with TT post-detorsion reperfusion injury is a very 
well recognized important factor as ischemia in testicular 
recovery, in this experimental model, detorsion was not 
applied. Besides, groups of rats exposed to longer periods 
of torsion could be included in the study.

Conclusion
In this experimental study, we concluded that 

biomarkers of irisin, and visfatin do not aid in the diagnosis 
of TT. We think that more comprehensive studies should 
be conducted to confirm this assertion.
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