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Objective: The aim of this study was to investigate the protective effect of Urtica dioica 
(UD) on testicular torsion/detorsion-induced ischemia-reperfusion (I/R) injury.

Methods: Total of 32 male Wistar albino rats were divided into 4 groups (8 animals per 
group) as follows: Group 1, sham-operated control group; Group 2, I/R group; Group 3, UD 
(250 mg/kg for 14 days) group; and Group 4, I/R+UD (250 mg/kg for 14 days) group. Tes-
ticular torsion was created by rotating the right testis 720º clockwise. Ischemia period was 
5 hours and orchidectomy was performed after 5 hours of detorsion.

Results: Biochemical analyses of testicular tissue revealed malondialdehyde level was sig-
nificantly higher in I/R group compared with that of control group and UD group (p<0.01). 
Significant increase was also observed in I/R+UD group when compared with control group 
and UD group (p<0.05). Testis tissue glutathione level was not significantly different between 
groups (p>0.05). Additionally, UD-treated animals had better histopathological findings com-
pared with I/R group.

Conclusion: There are very few studies of histopathological changes in UD treatment of 
testicular torsion/detorsion-induced I/R injury in rats. UD may be a promising approach for 
treatment of testicular torsion.
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INTRODUCTION

Testicular torsion is a urological emergency caused by tor-
sion of the spermatic chord, and generally surgical inter-
vention is needed to re-establish blood flow.[1] Ischemia 
lasting more than 6 hours can cause irreversible testicular 
injury. Surgical detorsion allows realization of reperfusion, 
and it is currently the only treatment alternative. Despite 
successful corrective surgery, testicular oxidative stress as 
result of ischemia-reperfusion (I/R) injury can lead to germ 
cell apoptosis, and loss of spermatogenesis.[2] Definition of 
antioxidants, free radical scavengers, and pharmacological 
agents that could be used in treatment as adjunct to sur-
gical repair to spare testis from I/R injury are important 
clinical objectives. 

Urtica dioica (UD) is an herbal plant which contains essen-
tial amino acids, vitamins, and various nutrients.[3] UD has 

been used by people to promote urine output, adjust ac-
tivity cycle, balance adrenal tonus and glandular functions, 
and for its anti-inflammatory action.[4] One of the most 
important components of UD root is flavonoids, which 
have antioxidant effects and which can modify some spe-
cific enzymes with resultant inactivation of agents such as 
nitrite peroxide and hydroxide radicals.[5]

Antiproliferative, anti-inflammatory, antioxidant, and anti-
viral properties of UD (also known as stinging nettle) have 
been demonstrated in many studies.[6,7] Protective effect 
against renal I/R injury and hepatic damage related to bi-
liary tract obstruction have been also reported.[8,9] As far 
as we know, the impact of UD on testicular I/R injury has 
been investigated in only a very few studies. The present 
study was conducted with the aim of examining potential 
protective effect of UD on torsion/detorsion-induced tes-
ticular I/R injury. 
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MATERIAL AND METHODS

Animals and reactants
The protocol of this experiment was approved by the et-
hics committee of Trakya University Faculty of Medicine. 
This study used 32 healthy, 16-week-old, male Wistar al-
bino rats each weighing 275 to 325 g obtained from the 
Trakya University Animal Care and Research Unit. Access 
to food and tap water was allowed ad libitum. The rats 
were housed in cages, at mean temperature of 21±10°C, 
and 12-hour light and dark cycles. Ambient humidity was 
55% to 60%. Care of animals was provided in complian-
ce with the guidelines for the care and use of laboratory 
animals published by the National Academy of Sciences. 
Anesthesia was achieved with injection of xylazine (10 mg/
kg) and ketamine (90 mg/kg) combination administered 
through intraperitoneal (IP) route. 

Experimental groups
1. Control group (n=8): Rats were pretreated with 0.9% 

sodium chloride (NaCl) delivered through feeding tube 
for 14 days before sham operation.

2. I/R group (n=8): Rats were pretreated with 0.9 % NaCl 
delivered through feeding tube for 14 days before app-
lication of 5 hours of testicular ischemia and 5 hours of 
reperfusion. 

3. UD group (n=8): Rats were pretreated with 250 mg/kg 
UD delivered through feeding tube for 14 days before 
operation.

4. I/R+UD group (n=8): Rats were pretreated with 250 
mg/kg UD delivered through feeding tube for 14 days 
before application of 5 hours of ischemia followed by 5 
hours of reperfusion.

Surgical procedures
All surgical procedures were performed under sterile con-
ditions and xylazine/ketamine (10/90 mg/kg, IP) anesthesia. 
Scrotum was accessed through midline incision. Tunica 
vaginalis was opened, and left testis was exposed. Left tes-
tis was rotated 720° clockwise, fixed to the scrotum, and 
kept in torsion position with 4–0 silk sutures.[10] Ischemia 
was maintained for period of 5 hours, and after 5 hours 
of detorsion, orchidectomy was performed. Left orchidec-
tomy was performed in all groups. Tissue specimens were 
obtained from testicle for histopathological examination.

Histopathological evaluation
All rats were orchidectomized and testes were cut longitu-
dinally. Testicular tissue samples were subjected to routine 
histological procedures and embedded in paraffin blocks. 
All testicles (n=32) were equally divided into 2 groups. The 
first group (n=16) was preserved to determine malondial-

dehyde (MDA) and glutathione (GSH) expressions. The 
other half of testicular specimens (n=16) was preserved 
with Bouin solution. Five µm-thick sections were obtai-
ned and stained with hematoxylin-eosin. Three slides were 
prepared with specimens retrieved from upper, lower, and 
middle parts of testes. Testicular tissue samples were exa-
mined and evaluated under standard light microscope by a 
pathologist blinded to the study.

Measurement of seminiferous tubule diameter 
In each section, diameter of 10 separate, randomly cho-
sen, seminiferous tubuli were measured under 10X mag-
nification. Measurement of seminiferous tubule diameter 
(STD) was expressed in µm.[8]

Evaluation of the spermatogenesis
(mean testicular biopsy score) 
Spermatogenesis was evaluated histopathologically using 
Johnsen mean testicular biopsy score (MTBS) criteria. 

1: There are no seminiferous tubuli, and tubular sclerosis 
is present. 

2: Presence of Sertoli cells only is observed, without ger-
minal epithelial cells.

3: Spermatogonia only are present. 

4: There are few spermatocytes, and arrest of spermato-
genesis at primary spermatocyte stage. 

5: There are many spermatocytes, but spermatids are not 
detected. 

6: There are very few early spermatids with spermatoge-
netic arrest at spermatid stage, and impaired differen-
tiation into spermatids. 

7: There are many early spermatids without late sperma-
tids.

8: There are a few late spermatids. 

9: There are many late spermatids and irregular tubular 
epithelium.

10: There is full spermatogenesis.[12]

The sections were evaluated under bright-field micros-
copy (Olympus BX50; Olympus Corp., Tokyo, Japan).[8] 

Evaluation of histopathological injury
of seminiferous tubuli
A 4-level grading scale similar to that described by Cosen-
tino et al. was used.[13] Grade 1: Normal testicular archi-
tecture with regularly organized germinal cells; Grade 2: 
Loss of cohesion among regular germinal cells and closely 
packed seminiferous tubuli; Grade 3: Shrunken picnotic 
cells and irregular, dispersed, less distinct germinal cells 
adjacent to seminiferous tubuli; Grade 4: Closely packed 
seminiferous tubuli filled with germinal cells destroyed by 
coagulation necrosis.[13]
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Malondialdehyde and glutathione testing
Testicular tissue samples were homogenized in 150mM 
extremely cold potassium chloride solution for determi-
nation of MDA level. Homogenates were centrifuged at 
2600 g for 10 minutes at 4°C. MDA is an indicator of lipid 
peroxidation. It is found in testicular tissue. MDA concent-
ration was measured based on reaction with thiobarbitu-
ric acid. MDA was quantified using extinction coefficient 
of 1.56x105 M-1 cm-1, and expressed as nmol/mg.[14] GSH 
level in testicular tissue was determined using Ellman met-
hod.[15] Results were expressed as μmol/g.

Statistical analysis
All data were presented as mean±SD. Differences in me-
asured parameters between 3 groups were analyzed using 
non-parametric Kruskal-Wallis test. Pairwise comparisons 
between groups displaying significant values were evalua-
ted using Mann-Whitney U test. P value <0.05 was consi-
dered statistically significant.

RESULTS

Biochemical analysis
Testicular MDA and GSH values of all groups are presen-
ted in Table 1. MDA level was significantly different bet-
ween groups (p<0.05). Testicular tissue MDA level was 
significantly higher in I/R group compared with control 
and UD groups (p<0.01). MDA level in I/R+UD group was 
significantly lower than that of I/R group (p<0.05). Compa-

rison of testicular GSH level between groups did not yield 
significant results (p>0.05).

Histopathological evaluation
In control and UD groups, normal testicular architectu-
re was observed. Morphology of seminiferous tubuli was 
within normal limits and spermatogenesis was preserved. 
Primary and secondary spermatocytes, spermatids, and 
spermatozoa were seen (Figures 1a–d). Following I/R, dia-
meter of seminiferous tubuli decreased significantly. In ad-
dition to tubular distortion, dispersion, degeneration, loss 
of maturation, interstitial edema, and bleeding were ob-
served (Figures 2a, b). Animals treated with UD demons-
trated better histopathological findings compared with I/R 
group (Figures 2c, d). In UD group, tubular morphology 
was preserved and there was spermatogenic maturation 
to stage of spermatozoa formation. This group also had 
greatest number of seminiferous tubuli. Treatment with 
UD preserved intact morphology of seminiferous tubuli 
and testicular function. 

Mean seminiferous tubule diameter (MSTD), Johnsen 
MTBS value, and histopathological injury grade of each 
group are presented in Table 2. In control and UD groups, 
MSTD and Johnsen MTBS scores were significantly higher 
than I/R group (p<0.01). Control and UD groups also had 
significantly lower histopathological grade compared with 
I/R group (p<0.01). In I/R+UD group, MSTD and Johnsen 
MTBS scores were significantly lower than those of cont-
rol and UD groups (p<0.01). Histopathological grade in I/R 
group was significantly higher when compared with that of 
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Table 1. MDA and GSH levels of groups

  Control Group (n=8) I/R Group (n=8) UD Group (n=8) I/R + UD Group (n=8)

 Mean±SD Mean±SD Mean±SD Mean±SD

MDA* 0.19±0.09 0.44±0.06a 0.09±0.03 0.34±0.04b

GSH** 4.23±0.51 4.14±1.09 4.02±0.21 4.45±0.34

I/R: Ischemia/reperfusion; GSH: Glutathione; MDA: Malondialdehyde; UD: Urtica dioica; SD: Standard deviation.
*Concentrations are expressed as nmol/gram tissue. **Concentrations are expressed as µmol/gram tissue.
ap<0.01 compared to Control and UD group. bp<0.05 compared to Control and UD+I/R group.

Table 2. MSTD, Johnsen  MTBS, and histopathological injury grade of groups

  Control group (n=8) I/R Group (n=8) UD Group (n=8) I/R + UD Group (n=8) 

 Mean±SD Mean±SD Mean±SD Mean±SD

MSTD (µm) 267±4.1 194.6±5.1a 265.8±7.4 233.5±8.4b

MTBS 9.6±0.5 3.1±0.7a 9.3±0.5 4.5±0.5b

Grade 1.2±0.4 4.5±0.5a 1.16±0.7 3.0±0.6b

I/R: Ischemia/reperfusion; MSTD: Mean seminiferous tubule diameter; MTBS: Mean testicular biopsy score; UD: Urtica dioica; SD: Standard deviation.
ap<0.01 compared to control and UD group. bp<0.01 compared to control and UD+I/R group.



control and UD groups (p<0.01). In addition, significant 
increase was observed in MSTD and Johnsen MTBS scores 
in I/R+UD group relative to I/R group (p<0.01). Interes-
tingly, following treatment with UD, histopathological gra-
de in I/R+UD group was significantly lower compared with 
I/R group (p<0.01).

DISCUSSION

Testicular torsion results in impairment of continuity of 
perfusion in the affected testis. Following reperfusion, pro-
duction of free oxygen radicals increases the severity of tes-
ticular injury.[14] Inconsistent and controversial outcomes 
have been reported in the literature about status of the 
contralateral testis, and destructive changes have been also 
been indicated in the contralateral testis.[15–17] These chan-
ges have been explained by autoimmunization mechanism 
acting against spermatogonia. This process stems from dis-
ruption of blood-sperm barrier, decrease in blood flow due 
to reflexive sympathetic response, and excessive produc-
tion of reactive oxygen species following reperfusion.[18–20]

Results of this study reveal that pretreatment with UD had 
favorable protective effect on biochemical and histopatho-
logical alterations in testes of rats as result of I/R-induced 
testicular injury. 

Essential findings 
1) Following I/R, there was marked increase in testicular 
tissue MDA concentration; 2) UD demonstrated protec-
tive effects on testicular tissue, with decreased MDA level 
after I/R; 3) Prominent histopathological changes were as 
follows: decrease in diameter of seminiferous tubuli, tubu-
lar impairment, disorganization, loss of maturation, inters-
titial edema, and decreased bleeding; 4) Protective effects 
of UD on testicular tissue were determined by MSTD, 
Johnsen MTBS score, and grading. This study represents a 
new contribution to the literature, as we used higher dose 
of UD as antioxidant compared with literature data, and 
observed markedly apparent protective effects.

Sayhan et al. investigated potential therapeutic effects of 
UD on renal I/R injury in mice.[8] Histopathological archi-
tecture of kidneys of mice in I/R+UD group was much bet-
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Figure 1. (a–d) In the Control and UD groups, testes showed normal testicular architecture. Seminifer tubular morphology was nor-
mal and spermatogenesis was continued. Arrows show primary-secondary spermatocytes, spermatids and spermatozoas (Control 
group, HE, 1A:X100, 1B:X400; Urtica Dioica (UD) Group HE, 1C:X100,1D:X400).

(a)

(c)

(b)

(d)



ter than that of those in I/R group. Results they obtained 
revealed that treatment with UD protected against renal 
injury. Kidneys demonstrated normal glomeruli and mild 
degree of mononuclear cell infiltration. In addition, authors 
demonstrated that UD inhibited apoptotic cell death in 
proximal and distal tubuli cells using terminal deoxynucle-
otidyl transferase (TdT) dUTP nick-end labeling (TUNEL) 
method. Tissue sections retrieved from renal cortex de-
monstrated marked increase in number of TUNEL-positive 
cells in I/R group mice. Treatment with UD prominently 
decreased reactivity and number of TUNEL-positive cells. 
The authors emphasized that results they obtained strongly 
indicated potential clinical benefits of UD in patients under-
going renal transplantation or partial nephrectomy.

Oğuz et al. evaluated protective effects of UD on hepatic 
injury in rats with ligated biliary tract.[9] Application of UD 
reduced changes in liver histology following biliary duct 
ligation (BDL). Treatment with UD decreased cytokeratin-
positive ductular proliferation, smooth muscle actin, and 
TUNEL activity. Treatment with UD led to less choledotic 

liver injury, biliary ductular proliferation, and BDL-induced 
fibrosis.[9] In another study performed by the same aut-
hors, positive effects of UD on hepatic regeneration after 
partial hepatectomy in mice were investigated. Histopat-
hological analysis revealed treatment with UD conspicuo-
usly increased mitotic index and proliferation index, but 
significantly lowered apoptotic index. In addition, as was 
demonstrated in our study, UD treatment significantly 
decreased level of tissue MDA. Oğuz et al. also noted that 
pretreatment with UD was beneficial for post-partial he-
patectomy hepatic regeneration in mice.[21]

Ghafari et al. conducted histopathological and morpho-
metrical study to determine effects of UD on testes of 
mice with diabetes induced by streptozotocin (STZ).[22] 
They underlined that external MSTD and height of semini-
ferous tubuli significantly decreased in diabetic mice. They 
reported that hydroalcoholic extract of UD leaves had no 
effect on changes in seminiferous tubuli after induction of 
diabetes with STZ.[22] Golalipour et al. investigated pro-
tective effects of UD on morphometrical and morpholo-
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Figure 2. (a–d) Ischeamia reperfusion (I/R) group marked decrease in the seminiferous tubular diameter (STD). Additionally tubular 
distortion, disorganization, degeneration, loss of maturation, interstitial edema and hemorrhage were observed. Arrow shows ne-
crotic seminifer tubules (HE, 2A:X100, 2B:X400). Urtica Dioica (UD) group showed an improved histopathologic findings compared 
with I/R group. Arrows show UD preserved seminiferous tubular morphology (HE, 2C:X100, 2D:X400).

(a)

(c)

(b)

(d)



gical changes in seminiferous tubuli among STZ-induced 
diabetic mice.[23] External seminiferous tubular diameter 
and seminiferous epithelial height were significantly lower 
in diabetic group compared with controls, and these para-
meters were greater in the treated group when compared 
with diabetic group.[23] 

Kanter et al. investigated protective effects of UD and ni-
gella sativa (NS) on antioxidant enzyme systems, lipid pe-
roxidation, and liver enzymes in mice treated with carbon 
tetrachloride (CCl4).[24] They concluded that treatment 
with UD or NS (singly or in combination) significantly lo-
wered MDA and liver enzymes, and improved antioxidant 
level in mice treated with CCl.[24] Cai et al. investigated 
therapeutic effects of Serenoa repens, UD, quercitin and 
curcumin extracts associated with prulifloxacin in chronic 
bacterial prostatitis (CBP). Patients with National Health 
Institute class II prostatitis were included in the study. In 
Group A, total of 106 patients were treated with pru-
lifloxacin and in Group B, 37 patients received only an-
tibiotherapy. Clinical and microbiological effectiveness of 
treatment were tested at 1 and 6 months. One month 
after treatment, 89.6% of Group A patients did not report 
any CRP-related symptoms. However in Group B, disea-
se did not recur in only 27% of patients. This intergroup 
difference in symptoms and quality of life was found to be 
significant. Six months after treatment, Group A remained 
disease-free, while 2 patients in Group B had recurrence 
of CBP. Extracts used in Group A increased clinical effecti-
veness of prulifloxacin among CBP patients.[25]

Safarinejad et al. examined effects of UD in treatment of 
benign prostatic hyperplasia (BPH) and symptomatic imp-
rovement of lower urinary tract symptoms (LUTS).[26] Fol-
lowing treatment with UD, peak flow rate, International 
Prostate Symptom Score, and maximum urinary flow rate 
improved, and post-void residual urine decreased. Lopat-
kin et al. performed a double-blind, placebo-controlled, 
multicenter study to investigate reliability and effective-
ness of combined use of UD and Sabal extract in LUTS.[27] 
They reported that treatment with UD and Sabal extract 
provided important clinical benefits for at least 96 weeks. 
In addition, combination of these extracts demonstrated 
excellent tolerability during long-term application.[27] 

In a double-blind, placebo-controlled study, Melo et al. 
evaluated effectiveness of UD and Pygeum Africanum ext-
ract in treatment of BPH.[28] Treatment did not create sig-
nificant difference between phytotherapuetic combination 
and placebo group in clinical improvement. Use of phytot-
herapeutic agents in the treatment of BPH yielded clinical 
and urodynamic effects comparable to placebo.[28]

Limitations of our study include inability to examine ef-
fects of I/R on contralateral testes. Furthermore, we didn’t 
analyze antiapoptotic effect using TUNEL assay as did stu-
dies cited in the literature.

Conclusion
In conclusion, it has been demonstrated that I/R lasting for 
5 hours causes significant testicular injury. Application of 
UD improved biochemical and histopathological parame-
ters of I/R testis. To the best of our knowledge, ours is 
the second experimental study performed to demonstrate 
impact of UD on I/R induced testicular injury. In clinical 
settings, we think that use of UD may be a promising app-
roach in the management of testicular torsion. However, 
further investigations should be conducted on mice to 
determine potential effects of UD on testicular torsion/
detorsion-induced I/R injury.
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Amaç: Bu çalışmada, Urtica Dioica’nın (UD) torsiyon/detorsiyon kaynaklı testiküler I/R yaralanması üzerindeki potansiyel koruyucu rolünün 
araştırılması amaçlandı. 

Gereç ve Yöntem: Toplamda 32 adet erkek Wistar albino cinsi sıçan (her bir grupta sekiz hayvan) dört gruba ayrıldı: Grup 1 Sham: Opere 
edilen kontrol grubu, Grup 2: İ/R yapılan grup, Grup 3: UD verilen grup (14 gün süreyle 250 mg/kg), Grup 4: İ/R+UD grubu. Sağ testis saat 
yönünde 720º döndürülerek torsiyon oluşturuldu. İskemi süresi beş saat idi ve orşiektomi detorsiyon sonrası beşinci saate yapıldı.

Bulgular: Testiküler dokuların biyokimyasal analizinde, MDA İ/R grubunda kontrol ve UD grubuna kıyasla anlamlı olarak yüksekti. Aynı 
anlamlı yükseklik İ/R+UD grubu kontrol ve UD grubuyla kıyaslandığında da tespit edildi. Ancak testiküler doku GSH seviyeleri gruplar ara-
sında anlamlı fark oluşturmadığı gözlendi. Ek olarak UD tedavisi alan hayvanlar İ/R grubuyla karşılaştırıldığında daha iyi histopatolojik bulgular 
göstermiştir.

Sonuç: Günümüzde, testiküler torsiyon/detorsiyon sonrası gelişen İ/R hasarında UD tedavisi sonrası histopatolojik değişiklikleri inceleyen 
çok nadir çalışma mevcuttur. Urtica Dioica ileride testiküler torsiyonun tedavisinde gelecek vaat eden bir yaklaşım olabileceği düşünülmek-
tedir.

Anahtar Sözcükler: İskemi-reperfüzyon; orşiektomi; testiküler torsiyon/detorsiyon; Urtica Dioica.

Sıçan Modelinde Testiküler Torsiyon/Detorsiyona Bağlı Gelişen İskemi Reperfüzyonun 
Hasarında Urtica Dioica’nın Koruyucu Rolü
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