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Abstract
Background and Objectives: Benign Prostatic Hyperplasia (BPH) is a common urological disorder as men get older. BPH can cause
uncomfortable urinary tract symptoms. Given the high incidence of the disease, further research is an undeniable necessity for its better
management. In this research, the efficacy of Urtica Dioica root extract (UDE) on clinical and biochemical parameters were evaluated in
this type of patients. Materials and Methods: Participants were 60 men with BPH that randomly allocated to two equal groups
(Intervention = 30 and Comparison = 30). Block balanced Randomization method was performed using a computer by a trained nurse.
Intervention and comparison groups  received  450  mg  dayG1  UDE  and  placebo  as  tablets  for 12 weeks, respectively. The main
outcome was changes in International Prostate Symptoms Score (IPSS) from baseline to end of treatment. Data were collected by
completing a standard questionnaire and performing relevant tests based on common laboratory methods. Results: UDE had an
intermediate effect on IPSS, a small effect on serum high-sensitivity C-reactive protein (hs-CRP), intermediate to large effect on
malondialdehyde (MDA) levels and intermediate effect on superoxide dismutase (SOD) activity. The magnitude of the effects of UDE on
other parameters was overall negligible compared to the comparison and not significant. No side effects were seen in these patients
following tablet usage. Conclusion: UDE consumption for 12 weeks among BPH patients had clinically significant effects on IPSS, serum
hs-CRP, MDA and SOD activity.
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INTRODUCTION

BPH is a common urological disorder after non-malignant
prostate enlargement. As age increases, its incidence increases
so that in men over 50 years, about 25% may be involved and
this increases by 75% in the seventh decade of life1. BPH
increases the size of the prostate that can lead to symptoms
including frequent urination with burning, urinary
incontinence and incomplete emptying of the bladder2.
Though the main reason leading to BPH has not been clear up
to now, several studies have concluded that BPH is a
multifactorial disorder and factors such as disruption of
estrogen and androgen hormone balance, genetics3, obesity,
age4, oxidative stress processes5 and inflammatory factors6 are
related to the extension of the disease. It is unclear which
factor is the first cause of the disease7. During the last decade,
advances in medical treatments for BPH have led to a decrease
in the use of surgical interventions for this disorder8. Today,
the available therapies for BPH are 5-alpha-reductase
inhibitors and alpha-adrenergic antagonists or alpha-blockers.
They also have some side effects such as nasal congestion,
hypertension, fatigue, dizziness and retrograde ejaculation,
decreased libido, gynecomastia, impotence, reduced ejaculate
volume, depression, fibrosis of the prostate tissue9‒12. These
side effects gradually increase interest in herbal products that
have fewer side effects. Urtica dioica L. (stinging nettle)
belongs to the family of Urticaceae and genus Urtica. is one of
the most valuable herbs for the remedy of lower urinary tract
disorders13. This herb is a rich source of fiber, vitamins, fatty
acids, trepans, phenylpropanes, lignans, coumarins,
ceramides, sterols and lectins14. Several studies have exhibited
the beneficial effects of UDE alone or in combination with
other herbal extracts in the treatment of BPH in human and/or
animal  models.  Ghorbanibirgani et al., documented taking
600 mg UDE for 8 weeks, significantly reduced IPSS and
improved clinical symptoms in patients with  BPH15.  600  or
900 mg/kg/day of combined extracts of Sabal serrulata and
Urtica dioica for 28 days significantly reduced prostate weight
and prostate inflammation in a transgenic mouse model of
BPH16. Significant reduction in prostate volume, tissue injury,
apoptosis and oxidative stress has been documented in the rat
model following UDE consumption17,18. In rat model of the
mammary tumor, it has been shown that UD components
reduced lipid peroxidation and tumor formation in the breast,
but increased activity of certain antioxidant enzymes19. In
addition, Vajic et al., 20 demonstrated the positive effect of UDE
on plasma antioxidant capacity in an animal model of
hypertension. Protective properties of UDE contrary to airway
inflammation has been documented by Zemmouri et al.21.

Based on present knowledge, there is no trial to measure the
effect of UDE on the clinical index, markers of inflammatory
and oxidative stress in BPH patients, simultaneously. UDE
effectiveness on clinical and biochemical parameters in BPH
patients was evaluated in this trial.

MATERIALS AND METHODS

Patients: Eighty five volunteer men, aged 50 to 80 years who
had BPH were enrolled for initial screening at urology clinic
affiliated to QUMS, Qazvin, Iran, from July 2018 to March 2019.
All participants were examined by a urologist and their illness
was confirmed according to the American Urological
Association guideline22. Information concerning medical
history and using any drug, nutritional complements and or
herbal extract were collected by interviewing patients and
completing the questionnaire. The Subjects who had IPSS
score less than 8 and more than 19, diabetes mellitus,
hypertension, hypo/hyperthyroidism, metabolic syndrome,
renal failure and gastrointestinal complications were excluded.
Finally, a total of 60 persons who had 8<IPSS score<19 and
other inclusion criteria come into the study.

Study design: This study was a randomized, double-blind,
placebo-controlled with 12-weeks follow up period. Block
balanced randomization method (http://www.randomization.
com) was performed to create the random allocation of 60
patients to enter the two studied groups. Each group received
either 150 mg UDE tablets or a placebo three times per day for
12-weeks. Participants were examined three times as follows:
before, sixth weeks and end of the trial. For the duration of
each visit, in addition to clinical assessment, unanticipated
adverse effects of tablets were asked from the subjects.
Bodyweight was evaluated with a standard scale while they
were lightly dressed and barefoot. A wall-mounted height
meter was used for  height measurement. The Body Mass
Index (BMI) was measured by dividing the weight (kg) to
height (m2). All study personnel was blinded to treatment
assignment. Adherence to study intervention was measured
by pill count at each visit. The protocol of the study has been
approved by the institutional ethics board of QUMS
(IR.QUMS.REC.1396.396) and all participants completed the
informed consent form.

Urtica dioica root extract preparation: UDE extract (Urtidin®

Film-Coated tablet that approved by the Iranian Food and
Drug Administration (IRC: 1228104589), as well as a placebo,
were designed and produced by Barij Essence Pharmaceutical
Company, Kashan, Iran. Briefly, UDE  containing  dried  extract
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of root of stinging nettle (Urtica dioica) with active ingredient
including polysaccharides, phytosterols, flavonoids and
triterpenic acids that were standardized based on presence of
22 mg alanine amino acid in each F.C. tablet.

Outcomes:  Diminution  in  the  IPSS  score  was selected as
the  primary  end-point.   Serum   PSA,   hs-CRP,   omentin,
MDA, GSH and SOD were considered as the secondary
outcomes.

Primary outcome assessment: A standard checklist
containing  seven  questions  was   used   for   calculation  of
IPSS  score15.  This  score  was  classified  as  follows: 1-7: Mild,
8-19:  Moderate  and   20-35:   Severe   symptoms,
respectively23.

Secondary outcomes measurement: Eight milliliter whole
blood samples were taken after 12 h of fasting at Research
Core Laboratory affiliated to QUMS, at the beginning and end
of the intervention in both groups. Patients' serum was
separated after centrifugation of clotted blood samples at
3000 rpm for 10 min and kept in a freezer at -80EC until
performing the tests24. hs-CRP levels were assayed by ELISA
kits (LDN, Nordhorn, Germany) with inter-assay CVs lower than
9%. PSA levels were quantified using ELISA kit (Pishtaz Teb,
Tehran, Iran) with inter-assay CVs of 7%. Glutathione (GSH)25,
malondialdehyde   (MDA)26   and   superoxide  dismutase
(SOD) activity were assayed based on the colorimetric method
using spectrophotometer27 with inter-assay CVs lower than
10%.

Sample  size:  Considering  IPSS score as the primary end-
point, SD = 0.50 and d = 0.3 based on the previous trial28 also
" = 0.05 and $ = 0.20, the calculated sample size was 26
subjects that taking into account the 15% dropout, 30
participants were considered for each group.

Statistical analysis: Histogram and Shapiro-Wilk tests were
used for determining the normal assumption of variables.
Assessing relationship, multivariable linear regression models
were used for evaluation of UDE effects on primary and
secondary end-points that adjusted for covariate factors
including age and BMI. Furthermore, clinical changes have
considered as B(SEM) and standardized coefficient of
regression ($) was considered as the effect size of the
intervention on outcomes with 95% confidence interval as
well as values of 0.1, 0.3, 0.5 and higher are overall interpreted

as,  trivial,  small,  intermediate and strong effect,
respectively29.  The  statistical  significance  level was at
p<0.05.  Obtained  data  from  the  study were analyzed by
SPSS  statistical  software  (SPSS;23  Inc.,   Chicago,  Illinois,
USA).

RESULTS

Eighty five men were enrolled in this study. Twenty five
patients were excluded because they were not eligible for the
study. Sixty eligible participants were allocated to two equal
groups named intervention and comparison. In the
intervention group, 2 persons did not want to continue for
personal reasons and were dropped out. The exclusions in the
comparison group were also 2 patients due to supplements
use. Finally, 56 patients completed the trial and were analyzed
(Fig. 1).

The baseline characteristics of patients have been listed
in Table 1. There were no significant differences between the
anthropometric, clinical and biochemical parameters as well
as the kind of medications of the participants (p-value>0.05)
(Table 1).

Primary  result:  Just  as  mentioned IPSS score was
considered as a clinical index and primary outcome. The
primary analysis revealed significant reduction (p-value
<0.001) in  IPSS  score  in  the  intervention  group compared
to the comparison group following 12 weeks usage of UDE
(Fig. 2)

Secondary results: Complementary analysis for secondary
outcomes showed significant changes in hs-CRP magnitude
(p-value 0.013), MDA level (p-value <0.001) and SOD activity
(p-value <0.001). No significant changes (p-value >0.05) in
other secondary outcomes have occurred following
intervention (Table 2).

Table 1: Baseline demographic and clinical characteristics for each group
Comparison Intervention

Variables group (n = 28) group (n = 28)
Age (Year) 63.3 (5.8) 62.6 (5.9)
BMI (kg mG2) 25.5 (2.6) 26.0 (2.8)
PSA (ng mLG1) 5.6 (1.0) 5.7 (1.3)
Medications
Finasteride, n (%) 11 (36.7%) 12 (40%)
Tamsulosin, n (%) 26 (86.7%) 27 (90%)
Terazosin, n (%) 19 (66.7%) 19 (63.3%)
All values are Means(SD), There were no significant differences between the
variables among two groups, BMI: Body mass index, IPSS: International prostate
symptoms score
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Table 2: Biochemical parameters at study baseline and after 3 months between comparison and intervention groups
Groups (n = 28) Mean(SD)
----------------------------------------------------------------------------------------
Comparison Intervention 95% CI
-------------------------------------- --------------------------------------- Mean changes Effect (Confidence

Variables Before After Before After (B) (SEM) size ($) Interval) p-value
PSA (ng mLG1) 5.6 (1.0) 4.9 (0.92) 5.7 (1.3) 4.7 (1.1) -0.26 (0.1) -0.130 -0.56, 0.04 0.091
hs-CRP (ng mLG1) 915.9 (73.5) 911.6 (66.1) 945.7 (74.9) 887.2 (91.7) -44.30 (17.3) -0.280+ -78.90, -9.73 0.013*

Omentin (ng LG1) 44.8 (11.7) 44.2 (10.6) 48.7 (14.9) 47.9 (14.2) 0.30 (1.1) 0.011 -1.90, 2.45 0.801
MDA (µmol LG1) 11.7 (2.6) 11.2 (2.0) 12.2 (2.4) 9.5 (2.6) -2.00 (0.5) -0.410‡ -3.02, -0.92 <0.001*

GSH (µmol LG1) 442.5 (48.4) 439.6 (49.2) 441.2 (63.7) 448.6 (67.8) 10.10 (6.8) 0.090 -3.44, 23.77 0.1
SOD (IU mLG1) 11.6 (2.7) 10.9 (1.9) 12.0 (2.6) 13.5 (3.1) 2.40 (0.6) 0.420‡ 1.14, 3.64 <0.001*

All values are Means (SD), UDE significantly decreased MDA level and SOD activity (p-value <0.001) with intermediate effect as well as decreased hs-CRP (p-value <0.013)
but with small effect, ‡: UDE had intermediate effect of on MDA level and SOD activity, +: Indicating small effect of UDE on the variable, *: Indicating statistically
significant difference, PSA: Prostate specific antigen, hs-CRP: high Sensitive-C- reactive protein, MDA: Malondialdehyde, GSH: Glutathione, SOD: Superoxide dismutase

Fig. 1: Summary of patients’ flow diagram

Fig. 2: IPSS score in comparison and intervention group

DISCUSSION

In order to assess the effectiveness of UDE on the clinical
index and other BPH related parameters, this double-blind
randomized controlled trial was performed. It has been

documented that the IPSS score is the most important clinical
index30 and also biomarkers of oxidative stress and
inflammation are two important parameters31 in the etiology
of BPH. The present study which to our knowledge is the first
of its kind demonstrated that UDE usage for 12 weeks resulted

1341

Enrollment

Allocated to comparison
(n = 30)

Allocated to intervention
(n = 30)

Allocation

Follow-up

Analysis
Analysed (n = 28)

Lost to follow-up (n = 2)
Supplement use (n = 2)

Assessed for eligibility
(n = 85)

Excluded (n = 25)

Not meeting inclusion criteria (n = 25)

Randomized (n = 60)

Lost to follow-up (n = 2)
Unwillingness (n = 2)

Analysed (n = 28)

16

14

12

10

8

6

4

2

0

IP
S

S
sc

o
re

Comparison group Intervention group

11.6 (2.4) 10.7 (3.1) 11.8 (2.4)

8.8 (2.4)

Baseline

End of trial



Pak. J. Biol. Sci., 23 (10): 1338-1344, 2020

in considerable clinical and small to intermediate effectiveness
in IPSS score. Similarly, a small effect on hs-CRP as an
inflammatory parameter, small to intermediate effect on MDA
level and intermediate effect on SOD activity as two oxidative
stress evaluation index were revealed. Based on the above
results, it may be stated the considerable effect of the extract
on the IPSS score may be resulted from its capability to affect
oxidative and inflammatory markers or potentiate the efficacy
of the BPH related drugs. Administration of 100 mg/kg/day
ethanolic UDE for 9 weeks prevented atherosclerotic lesions in
the aorta in atherosclerotic rats but had no  significant  effect
on  total  antioxidant  capacity  and  MDA  level32.  In 2015,
Oguz et al.33 reported that Urtica dioica  oil  2  mg/kg/day  for
7 days decreased MDA level and improved SOD activity and
GSH level in the liver tissue of rats. Reduced markers of
oxidative stress in renal tissue following 4 weeks consumption
of UDE has been reported by Shokrzadeh et al.34. Those studies
overall were examined on animals. Therefore, further studies
especially randomized control trials are needed to assess the
effectiveness of UDE. Administration of 100 mg kgG1 hydro-
alcoholic  UDE  among  subjects   with   type   2   diabetes  for
8 weeks significantly led to a decrease in interleukin-6 and hs-
CRP and an increase in total antioxidant capacity and SOD
activity. It is necessary to mention that the effect of this extract
on MDA was ignorable35,36. Likewise, increased SOD activity
has been documented after 8 weeks of taking UDE by 50
women with type 2 diabetes37. The difference between the
results of the current study and those mentioned may be
attributed to the type of disease, duration of use of the extract,
the dosage of the extract, the extract preparation method,
alteration in the analysis method and enrollment criteria.

The present study had certain limitations. The inability to
achieve the strong effect of the extract on IPSS score, as the
primary outcome, maybe due to the shortening of the
intervention duration. Also, we did not evaluate the efficacy of
the extract on other clinical signs such as prostate volume and
postvoid residual urine volume. In order to attain the possible
efficacy of the extract on other clinical and biochemical
parameters, it is recommended to increase the intervention
period or usage dose of the extract.

CONCLUSION

Overall, this study demonstrated that UDE consumption
for 12 weeks among BPH patients had considerable
effectiveness on IPSS, hs-CRP, MDA and SOD activity, although
its effect on other measured markers was ignorable.

SIGNIFICANCE STATEMENT

For the first time in literature efficacy of the extract was
examined on the IPSS score as the most important clinical
index as well as markers of oxidative stress and inflammations
as important factors in the pathogenesis of BPH,
simultaneously. We showed UDE significantly improved BPH
condition by decreasing biomarkers of inflammation and
oxidative stress. We believe our article creates a paradigm for
future studies of the efficacy of the extract on other clinical
and biological parameters

ACKNOWLEDGMENTS

We acknowledged Vice-Chancellor for Research and
Technology Affairs affiliated to Qazvin University of Medical
Sciences Qazvin, Iran, for financial support for this project
(IR.QUMS.REC.1396.396) and Barij Pharmaceutical Company,
Kashan, Iran, for providing the UDE and placebo.

REFERENCES

1. Vasanwala, F.F., M.Y.C. Wong, H.S. Sien Ho and K.T. Foo, 2017.
Benign prostatic hyperplasia and male lower urinary
symptoms:  A  guide  for  family  physicians.   Asian   J.  Urol.,
4: 181-184.

2. Paterniti, I., M. Campolo, M. Cordaro, R. Siracusa, A. Filippone,
E. Esposito and S. Cuzzocrea, 2018. Effects of different natural
extracts in an experimental model of benign prostatic
hyperplasia (BPH). Inflamm. Res., 67: 617-626.

3. Chang, W.H., Y.S. Tsai, J.Y. Wang, H.L. Chen, W.H. Yang and
C.C. Lee, 2019. Sex hormones and oxidative stress mediated
phthalate-induced effects in prostatic enlargement. Environ.
Int., 126: 184-192.

4. Lloyd, G.L., J.M. Marks and W.A. Ricke, 2019. Benign prostatic
hyperplasia and lower urinary tract symptoms: what is the
role and significance of inflammation? Curr. Urol. Rep.,
10.1007/s11934-019-0917-1

5. Ercan,  M.,  H.H.  Alp,  H.  Kocaturk,  N.  Bakan  and  M. Gul,
2019. Oxidative stress before and after surgery in benign
prostatic  hyperplasia   patients.   Andrologia,
10.1111/and.13326

6. Rastrelli, G., L. Vignozzi, G. Corona and M. Maggi, 2019.
Testosterone and benign prostatic hyperplasia. Sexual Med.
Rev., 7: 259-271.

7. De Nunzio C., F. Presicce and A. Tubaro, 2016. Inflammatory
mediators in the development and progression of benign
prostatic hyperplasia. Nat. Rev. Urol., 13: 613-626.

1342



Pak. J. Biol. Sci., 23 (10): 1338-1344, 2020

8. Welliver, C., L. Feinstein, J.B. Ward, C.W. Fwu and Z. Kirkali,
2020. Trends in lower urinary tract symptoms associated with
benign prostatic hyperplasia, 2004-2013: the urologic
diseases in America project. J. Urol., 203: 171-178.

9. Thomas, D., B. Chughtai, M. Kini and A. Te, 2017. Emerging
drugs for the treatment of benign prostatic hyperplasia.
Expert Opin. Emerging Drugs, 22: 201-212.

10. La  Torre,  A.,  G.  Giupponi,  D.  Duffy,  A.  Conca,  T.   Cai  and
A. Scardigli, 2016. Sexual dysfunction related to drugs: a
critical review. Part V: alpha-blocker and 5-ARI drugs.
Pharmacopsychiatry, 49: 3-13.

11. Shum, C.F., W. Lau and C.P.C. Teo, 2017. Medical therapy for
clinical benign prostatic hyperplasia: "1 Antagonists, 5"
reductase  inhibitors  and  their  combination.  Asian  J. Urol.,
4: 185-190.

12. Chung, J.S. W.I. Seo, C.K. Oh, S.C. Kim and M.C. Park et al.,
2020. Effect of 5"-reductase inhibitors on the efficiency of
thulium:yttrium-aluminium-garnet (RevoLix®) vaporesection
for treating benign prostatic hyperplasia. Investig. Clin. Urol.,
61: 67-74.

13. Dhouibi, R., H. Affes, M.B. Salem, S. Hammami, Z. Sahnoun,
K.M. Zeghal and K. Ksouda, 2019. Screening of
pharmacological uses of Urtica dioica and others benefits.
Prog. Biophy. Mol. Biol., 150: 67-77.

14. Esposito,  S.,  A.  Bianco,  R.  Russo,  A.D.  Maro,  C. Isernia and
P. Pedone, 2019. Therapeutic perspectives of molecules from
Urtica dioica extracts for cancer treatment. Mol.,
10.3390/molecules24152753

15. Ghorbanibirgani, A., A. Khalili and L. Zamani, 2013. The
efficacy of stinging nettle (Urtica dioica) in patients with
benign prostatic hyperplasia: a randomized double-blind
study in 100 patients. Iran Red Crescent Med. J. 15: 9-10.

16. Pigat,   N.,    E.     Reyes-Gomez,     F.     Boutillon,     S.   Palea,
N.B. Delongchamps, E. Koch and V. Goffin, 2019. Combined
sabal and urtica extracts (WS® 1541) exert anti-proliferative
and  anti-inflammatory  effects  in  a  mouse   model  of
genign  prostate  hyperplasia.  Front.  Pharmacol.,
10.3389/fphar.2019.00311

17. Moradi, H.R., N.E. Majd, S. Esmaeilzadeh and S.R.F. Tabatabaei,
2015. The histological and histometrical effects of Urtica
dioica extract on rats prostate hyperplasia. Vet. Res. Forum.,
6: 23-29.

18. Aktas, C., M. Erboga, Z.F. Erboga, Y.B. Donmez, B. Topcu and
A. Gurel, 2017. Protective effects of Urtica dioica L. on
experimental testicular ischaemia reperfusion injury in rats.
Andrologia, 10.1111/and.12636

19. Telo S., I. Halifeoglu and I.H. Ozercan, 2017. Effects of stinging
nettle (Urtica dioica L.) on antioxidant enzyme activities in rat
model  of  mammary   gland   cancer.   Iran   J.   Pharm.  Res.,
16: 164-170.

20. Vajic,  U.J.,  J. Grujic-Milanovic, Z. Miloradovic, D. Jovovic and
M. Ivanov et al., 2018. Urtica dioica L. leaf extract modulates
blood pressure and oxidative stress in spontaneously
hypertensive rats. Phytomed., 46: 39-45.

21. Zemmouri,  H.,  O.  Sekiou,  S.  Ammar,  A. El-Feki, M. Bouaziz,
M. Messarah and A. Boumendjel, 2017. Urtica dioica
attenuates ovalbumin-induced inflammation and lipid
peroxidation of lung tissues in rat asthma model. Pharm. Biol.,
55: 1561-1568.

22. AUA Practice Guidelines Committee, 2003. AUA guideline on
management  of  benign  prostatic hyperplasia (2003).
Chapter 1: Diagnosis and treatment recommendations. J.
Urol., 170: 530-547.

23. Ma, C.H., W.L. Lin, S.L. Lui, X.Y.  Cai,  V.T.  Wong,  E.  Ziea  and
Z.J. Zhang, 2013. Efficacy and safety of Chinese herbal
medicine for benign prostatic hyperplasia: systematic review
of randomized controlled trials. Asian J. Androl., 15: 471-482.

24. Mirhashemi, S.M., V. Najafi, F. Raygan and Z. Asemi, 2016. The
effects of coenzyme Q10 supplementation on
cardiometabolic markers in overweight type 2 diabetic
patients with stable myocardial infarction: A randomized,
double-blind,  placebo-controlled  trial.  ARYA  Atheroscler.,
12: 158-165.

25. Beutler, E. and T. Gelbart, 1985. Plasma glutathione in health
and  in  patients  with malignant disease. J. Lab. Clin. Med.,
105: 581-584.

26. Janero,  D.R.,  1990.  Malondialdehyde  and  thiobarbituric
acid-reactivity  as  diagnostic  indices  of lipid peroxidation
and   peroxidative   tissue   injury.   Free   Radical   Biol.  Med.,
9: 515-540.

27. Rukmini, M.S., B. D'Souza and V. D'Souza, 2004. Superoxide
dismutase and catalase activities and their correlation with
malondialdehyde in schizophrenic patients. Indian J. Clin.
Biochem., 19: 114-118.

28. Schneider, T. and H. Rubben, 2004. Stinging nettle root
extract (Bazoton-uno) in long term treatment of Benign
Prostatic Syndrome (BPS). Results of a randomized, double-
blind, placebo controlled multicenter study after 12 months.
Urologe A., 43: 302-306.

29. Lenhard, W. and A. Lenhard, 2014. Computation of effect
sizes. Unpubl report.

30. Lee, S.W.H., E.M.C. Chan and Y.K. Lai, 2017. The global burden
of lower urinary tract symptoms suggestive of benign
prostatic hyperplasia: A systematic review and meta-analysis.
Sci. Rep., 10.1038/s41598-017-06628-8

31. Kaya, E., Y. Ozgok, M. Zor, A. Eken and S. Bedir et al., 2017.
Oxidative stress parameters in patients with prostate cancer,
benign prostatic hyperplasia and asymptomatic inflammatory
prostatitis: A prospective controlled study. Adv. Clin. Exp.
Med., 26: 1095-1099.

1343



Pak. J. Biol. Sci., 23 (10): 1338-1344, 2020

32. Namazi, F., T. Shomali, P. Taghikhani and S. Nazifi, 2018.
Protective effect of Urtica dioica leaf hydro alcoholic extract
against experimentally-induced atherosclerosis in rats.
Avicenna J. Phytomed., 8: 254-262.

33. Oguz, S., M. Kanter, M. Erboga, T. Toydemir, M.B. Sayhan and
H. Onur, 2015. Effects of Urtica dioica on oxidative stress,
proliferation and apoptosis after partial hepatectomy in rats.
Toxicol. Ind. Health, 31: 475-484.

34. Shokrzadeh. M., S. Sadat-Hosseini, M. Fallah and F. Shaki,
2017. Synergism effects of pioglitazone and Urtica dioica
extract in streptozotocin-induced nephropathy via
attenuation  of  oxidative   stress.   Iran   J.   Basic   Med.  Sci.,
20: 497-502.

35. Namazi, N., A.T. Esfanjani, J. Heshmati and A. Bahrami, 2011.
The effect of hydro alcoholic nettle (Urtica dioica) extracts on
insulin sensitivity and some inflammatory indicators in
patients with type 2 diabetes: A randomized double-blind
control trial. Pak. J. Biol. Sci., 14: 775-779.

36. Namazi, N., A. Tarighat and A. Bahrami, 2012. The effect of
hydro alcoholic nettle (Urtica dioica) extract on oxidative
stress in patients with type 2 diabetes: a randomized double-
blind clinical trial. Pakistan J. Biol. Sci., 15: 98-102.

37. Behzadi A.A., H. Kalalian-moghaddam and A.H. Ahmadi, 2016.
Effects of Urtica dioica supplementation on blood lipids,
hepatic enzymes and nitric oxide levels in type 2 diabetic
patients : A double blind, randomized clinical trial. Avicenna
J. Phytomed., 6: 686-695.

1344


