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ABSTRACT 
 
Doxorubicin (DXR) is used as an antitumor agent for the treatment of human neoplasm. The use of DXR has 
adverse effect on reproductive system including testicular toxicity and alteration in semen quality. The aim of this 
study was to evaluate the protective effects of Urtica dioica against Doxorobicin‐Induced changes on sperm 
parameters. 24 male mice were randomly divided into 4 groups. Control group received normal saline solution 
throughout the course of the study.  Urtica dioica (UD) control group, received UD (100 mg/kg body weight) thrice 
in a week and DOX (3 mg/kg body weight) once in a week injected intraperitoneally in Doxorubicin (DXR) control 
group and Urtica dioica- Doxorubicin (UD-DXR) group, received Urtica dioica (100 mg/kg body weight) three 
times in a week and DOX (3 mg/kg body weight) once in a week through the route for a period of 2 weeks. At the 
end of experimental period, all animal were sacrificed by cervical dislocation, their epididymes were removed and 
sperm analysis were done. In mice with DXR administration, epididymal sperm motility, progressive motility, sperm 
count and viability significantly decrease while sperm cells with abnormal morphology significantly increase when 
compared with control groups. Co-treatment with UD attenuate toxicity effect of DXR and improve sperm 
parameters. Results of our study showed that UD diminished DXR-induced testicular toxicity and improve semen 
parameters, thus suggesting its co-administration as a protective agent during doxorubicin treatment. Further 
studies should be aimed to determine protective effect of UD against chemotherapeutic agents such as DXR.   
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INTRODUCTION 
 

Doxorubicin (DXR) (also known as adriamycin), an athracyclin antibiotic, is used as an antitumor agent for the 
treatment of human neoplasm. Doxorubicin first isolated from cultures of a mutant Streptomyces peucetius in the 
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early 1960s. In clinic the use of DXR as a chemotherapy agent due to its diverse toxicities including cardiotoxicity 
[1-3], liver toxicity [4], renal toxicity [5] and testicular toxicity [6] is often limited. Adverse effects of DXR on the 
reproductive system of male may manifest as alteration in semen quality [7, 8], impede spermatogenesis [9] and 
testicular failure [10] that eventually lead to infertility. The underlying mechanisms of DXR testicular toxicity are 
not fully understood, though several mechanism including oxidative stress (generation of reactive oxygen species 
(ROS)) [11], lipid peroxidation [12], cellular apoptosis [9] and breakage of DNA continuity [13] are the most 
studied candidates. 
 
Furthermore, mammalian sperm cells are rich in polyunsaturated fatty acids (PUFAs) and have low antioxidant 
capacity that rendering them highly vulnerable to oxidative damage and lipid peroxidation [14-16]. Based on this 
concept, effect of Urtica dioica, as an antioxidant agent to counteract Dox-induced testicular damage have been 
investigated. 
 
Urtica dioica (UD) (also known as common nettle or stinging nettle), an herbaceous perennial plant, belongs to the 
family Urticaceae. In folk medicine Urtica dioica seeds used for treatment of cancer [17, 18], to treat urinary tract 
disorder, setting the operating cycle, as well as an anti-inflammatory agent [19].  Urtica dioica contains both fat-
soluble vitamins (A and D) and also water-soluble vitamins (such as vitamin C and B), minerals (iron, manganese, 
potassium, and calcium) and proteins [20, 21]. Another assets of the UD are , salicylic acid, lecithin, sterols,  
thymol, chlorophyll, carotenoids, flavonoids and anti-oxidants [20, 22-25] that promote cleansing, detoxification, 
anti-inflammatory and antioxidant capacity [26]. Several studies report testicular-protective effect of UD in various 
condition such as Ischaemia and reperfusion (I/R) resulting from testicular torsion–detorsion [17] and nicotine-
induced testicular damage [22], although we have not find any studies investigating effect of UD's in Doxorobicin‐
Induced changes on sperm parameters.  Therefore, the objectives of the present study was to evaluate the protective 
effects of Urtica dioica against Doxorobicin‐Induced changes on sperm parameters such as motility, count, viability 
and morphology in the mice. 
 

MATERIALS AND METHODS 
 

Preparation of extract of U. dioica 
U. dioica leaves dried, powdered and percolated by Ethanol (45%).  
 
Animal model and experimental protocol 
24 male mice of 6-8 weeks of age were selected from animal house. Animals were housed in polypropylene cages [6 
animals/cage]. Cages were maintained in a well ventilated room under standard conditions (25±2°C, 55-60RH, 
12:12h light: dark cycle).  
 
The animals were randomly divided into 4 groups with 6 animals per group and were given respective treatment: 
 
Group І served as control (Cont) group received normal saline solution throughout the course of the study.  
 
Group ІІ served as Urtica dioica (UD) control group, received UD (100 mg/kg body weight) thrice in a week for a 
period of 2 weeks.  
 
Group ІІІ served as Doxorubicin (DXR) control group, received DOX (3 mg/kg body weight) once in a week 
through the intraperitoneal route for a period of 2 weeks.  
 
Group IV served as Urtica dioica- Doxorubicin (UD-DXR) group, received Urtica dioica (100 mg/kg body weight) 
thrice in a week and DOX (3 mg/kg body weight) once in a week through intraperitoneal route for a period of 2 
weeks  
 
Sperm analyses 
At the end of the experimental period, the animals were sacrificed by cervical dislocation and their epididymes were 
removed. Epididymal sperm were collected by slicing the caudal epididymis in a petri dish containing 1 ml pre-
warmed HTF + 10mg/ml BSA, and incubating for 10 minutes in a CO2 incubator (5% CO2 in air at 37˚C), to allow 
sperm swim out into the medium. The diluted sperm suspension were used for the following analysis. 
 
Sperm motility 
Total sperm motility and progressive motility were evaluated using a light microscope. For this process, a drop of 
resulting sperm suspension was placed on a slide and then covered with a cover-slip. The percentage of sperm 
motility and progressive motility were evaluated under an optical microscope (400× magnification). For each 
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sample, approximately 200 sperm cells were examined and according to WHO protocol 2010 [27] the sperm cells 
were classified as progressive, non-progressive and immotile. 
 
Epididymal sperm count 
Epididymal sperm count was determined according to WHO protocol 2010 [27]. For this process 10µl of the diluted 
sperm suspension was transferred to each counting chamber of the hemocytometer and allowed to stand for 5min in 
a humid chamber to prevent drying. The spermatozoa in both chambers were counted under a light microscope 
(200× magnification). The data were expressed as the number of spermatozoa per ml. 
 
Sperm viability 
According to WHO 2010 protocol [27] viability was assessed by eosin Y (0.5% in normal saline). Briefly, A 5-µl 
sample of the sperm suspension combined with 5-µl of eosin solution on a glass slide, mixed and covered by a 
coverslip. The percentage of vital sperm cells were evaluated under a light microscope (400× magnification). In 
dead cells because of the loss of cellular membrane integrity and functionality, the head of dead sperm cells absorb 
eosin (become pink), but live sperm cells remain colorless.  
 
Sperm morphology 
To determine the percentage of morphologically abnormal sperm cells, a part of sperm suspension was used for 
smear preparation and each slide was stained using the Diff-Quik (DQ) staining technique. The slides were 
examined with a light microscope (400× magnification). Total abnormal sperm cells were expressed as percentage. 
 
Statistical analysis 
Differences between groups were tested by one-way analysis of variance (ANOVA), using the SPSS software. Post-
hoc testing were performed for inter-group comparisons using the least significance difference (LSD) test. The 
results are expressed as mean ± standard deviation (S.D) and p value ˂ 0.05 were considered statistically significant. 
 

RESULTS 
 

Administration of DXR to male mice caused a significant (P < 0.05) decrease in the epididymal sperm motility, 
progressive motility, count and viability when compared with control group and UD group (Table 1). Treatment of 
male mice with DXR also caused a significant (P < 0.05) increase in the abnormal sperm morphology when 
compared with control group and UD group.  
  
Co-treatment with UD (Group IV (DXR-UD)) caused a significant (P < 0.05) increase in the epididymal sperm 
motility, progressive motility, count and viability and a significant decrease in the abnormal sperm morphology 
when compared with Group ІІІ (DXR). Although in DXR-UD group, sperm motility, progressive motility and sperm 
vitality significantly (P < 0.05) decrease when compared with control and UD group.  
 
In DXR-UD group abnormalities in sperm morphology significantly decrease when compared with DXR group but 
no significant difference found when compared with control group and UD group.  
 
In male mice group that UD administrated three time in a week for a 2 week-period sperm motility, sperm 
progressive motility slightly increase when compared with control group and abnormal morphology in sperm cells 
was decreased, but not statistically significant. Sperm viability and epididymal sperm count in UD group compared 
with control group was decreased, but not statistically significant.  
 

Table 1. Effect of  Urtica dioica (UD) and Doxorubicin on epididymal sperm characteristics 
 

Parameters Group І (Cont) Group ІІ (UD) Group ІІІ (DXR) Group IV 
(DXR-UD) 

Sperm motility 72 ± 8.94 76.80 ± 8.10 24.60 ± 4.61 ab 45 ± 13.32 abc 
Progressive motility 61.20 ± 7.01 65.60 ± 10.16 18.80 ± 2.77 ab 36 ± 11.22 abc 

Epididymal sperm count 7.66 ± 2.33 6.83 ± 2.56 2.16 ± 0.75 ab 4.83 ± 1.47 ac 
Sperm viability 75.8 ± 4.32 73.4 ± 8.56 51 ± 3.67 ab 59.6 ± 4.39 ac 

Sperm morphology 29.50 ± 5.89 28.6 ± 4.32 44.33 ± 4.88 ab 32.83 ± 4.20 c 
Values are expressed as mean±S.D. Comparisons are made as follow: ‘a’ Groups I–IV; ‘b’ Groups II-IV, ‘c’ Groups ІІІ-IV. Values are 

statistically significant at p ˂ 0.05. 
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DISSCUSSION 
 

Doxorubicin as a chemotherapeutic agent is used to treatment a variety of cancers including breast cancer, ovarian 
cancer, Lung cancer, Neuroblastoma cancer, Leukemia etc [28]. Doxorubicin has many side effect such as testicular 
toxicity and dysfunction, due to its serious side effect clinical use of this drug was limited. 
 
Doxorubicin affect male fertility potential by decrease quantity and quality of sperm.  
 
Results of our study implie attenuate effect of UD on doxorubicin-induced changs in sperm parameters including 
epididymal sperm motility, progressive motility, count and viability.  Co-treatment with UD in doxorubicine treated 
male mice were found to significantly increase epididymal sperm motility, progressive motility, count and viability 
and significantly decrease abnormalities in sperm morphology and minimized the toxic effects of DXR.  
 
A study by kang et al. (2002) suggested DXR testicular toxicity is due to its effect spermatoconic cells [29] also a 
study conducted by Sjöblom et al. (1998) showed  DXR causes an appoptosis at specific stages of seminiferous 
epithelial cycle [30] that may be explained how DXR decrese epididymal sperm count.  
 
Sperm motility is also a important parameter in fertilty evaluation, low sperm motility  affect fetility potential of 
male and making it more difficult to conceive a child. A process that affects sperm motility and progressive motility 
is potentially harmful to  male fertility. Previous studies suggested that DXR may be has toxic effect on the 
flagellum of sperm, also DXR decrease citric-acid cycle key enzyme activities [8, 31] in testis and thus impaired 
sperm motility.  
 
Several studies showed increased oxidative stress and lipid peroxidation following administration of DXR [11, 12, 
32-35]. In other studies revealed sperm motility my be decreased due to cascades that occure during lipid 
peroxidation and result decrease axonemal protein phosphoration and sperm immobilization, also due to increased 
level of H2O2 that diffuse across sperm cell membrane and inhibit enzyme activity and decrease NADPH level [36-
39]. Also, elevated level of ROS can cause initiating appoptosis in cell, cell death and ultimately decrese sperm 
count and increase abnormal sperm morphology.  
 
Co-administration of antioxidants such as UD could contribute to attenuating oxidative stress thus preserving sperm 
count, motility and viability [40, 41].  
 
According to Xin et al. (2002) DXR has cytotoxic effect on testicular function and sperm parameters, intravenous 
injection of DXR showed reduction in testicular weight, sperm concentration and sperm motility, and the increase in 
rate of abnormal sperm morphology. In Xin et al. study revealed that pretreatment with Lycium barbarum (a 
deciduous Shrub) as an herbal antioxidant ameliorated DXR-induced changes [42].  
 
In a study conducted by Rizk et al. (2014), DXR administrated for 3 weeks in an 18 mg kg−1 total cumulative dose to 
male rats. DXR reduced sperm count, increased testicular oxidative stress, inflammatory and apoptotic markers. 
Rizk et al. used propolis extract to diminish toxic effect of DXR and indicate that treatment with propolis extract 
prevented DXR-induced changes without reducing its antitumor activity [6]. Kranti et al. (2013) evaluated the 
protective effect of silymarin, an herbal antioxidant that extracted from seeds of milk thistle, on DXR-induced 
testicular toxicity. They showed that silymarin maintained sperm count near normal level when co-administrated 
with DXR [43]. 
 
Urtica dioica have been used in folk medicine and has several pharmacological properties including antioxidant, 
anti-apoptotic and anti-fibrotic activities. In our study Urtica dioica showed protective effect against DXR-induced 
changes on epididymal sperm parameters such as sperm count, sperm motility, sperm viability and rate of abnormal 
sperm cells. 
 
Our results are in consensus with other studies that showed treatment with DXR cause deleterious effect on sperm 
parameters and cause testicular toxicity and used of antioxidants reducing toxicity of DXR [29, 32-34, 44, 45]. 
 

CONCLUSION 
 

In conclusion, results of the present study indicate that UD protected DXR-induced testicular toxicity and improve 
semen parameters, thus suggesting its co-administration as a supportive agent during doxorubicin treatment. Further 
studies could be aimed to determine protective effect of UD against chemotherapeutic agents such as DXR.    
 



Heidar Heidari Khoei et al Int J Med Res Health Sci. 2016, 5(11):116-121   
______________________________________________________________________________ 

120 

Conflict of interest 
The authors have no conflict of interest to declare. 
 
Acknowledgements 
This work was supported by grant from Students Research office, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran (Code: 38657/1394, 13/02/2016). The authors would also like to thank Dr. Ghasemi, the Royan 
Veterinary laboratory Director for providing UD extract for us and for allowing to use laboratory equipment's.  
 

REFERENCES 
 

[1] Takemura, G. and H. Fujiwara, Doxorubicin-induced cardiomyopathy: from the cardiotoxic mechanisms to 
management. Progress in cardiovascular diseases, 2007; 49(5): p. 330-352. 
[2] Carvalho, F.S., et al., Doxorubicin‐Induced Cardiotoxicity: From Bioenergetic Failure and Cell Death to 
Cardiomyopathy. Medicinal research reviews, 2014; 34(1): p. 106-135. 
[3] Octavia, Y., et al., Doxorubicin-induced cardiomyopathy: from molecular mechanisms to therapeutic strategies. 
Journal of molecular and cellular cardiology, 2012; 52(6): p. 1213-1225. 
[4] Dudka, J., et al., Different effects of resveratrol on dose-related Doxorubicin-induced heart and liver toxicity. 
Evidence-Based Complementary and Alternative Medicine, 2012; 2012. 
[5] El-Moselhy, M.A. and A.A. El-Sheikh, Protective mechanisms of atorvastatin against doxorubicin-induced 
hepato-renal toxicity. Biomedicine & Pharmacotherapy, 2014; 68(1): p. 101-110. 
[6] Rizk, S.M., H.F. Zaki, and M.A. Mina, Propolis attenuates doxorubicin-induced testicular toxicity in rats. Food 
and Chemical Toxicology, 2014; 67: p. 176-186. 
[7] Ramanjaneyulu, S., et al., Protective role of atorvastatin against doxorubicin-induced cardiotoxicity and 
testicular toxicity in mice. Journal of physiology and biochemistry, 2013; 69(3): p. 513-525. 
[8] Prahalathan, C., E. Selvakumar, and P. Varalakshmi, Protective effect of lipoic acid on adriamycin-induced 
testicular toxicity. Clinica Chimica Acta, 2005; 360(1–2): p. 160-166. 
[9] Hou, M., et al., Doxorubicin Induces Apoptosis in Germ Line Stem Cells in the Immature Rat Testis and 
Amifostine Cannot Protect against This Cytotoxicity. Cancer Research, 2005; 65(21): p. 9999-10005. 
[10] Hacker-Klom, U.B., M.L. Meistrich, and W. Göhde, Effect of doxorubicin and 4′-epi-doxorubicin on mouse 
spermatogenesis. Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis, 1986; 160(1): p. 39-
46. 
[11] Uygur, R., et al., Protective effects of fish omega‐3 fatty acids on doxorubicin‐induced testicular apoptosis and 
oxidative damage in rats. Andrologia, 2014; 46(8): p. 917-926. 
[12] Othman, A.I., et al., Melatonin controls oxidative stress and modulates iron, ferritin, and transferrin levels in 
adriamycin treated rats. Life Sciences, 2008; 83(15–16): p. 563-568. 
[13] Speth, P., Q. Van Hoesel, and C. Haanen, Clinical pharmacokinetics of doxorubicin. Clinical pharmacokinetics, 
1988; 15(1): p. 15-31. 
[14] Lenzi, A., et al., Polyunsaturated fatty acids of germ cell membranes, glutathione and blutathione-dependent 
enzyme-PHGPx: from basic to clinic. Contraception, 2002;. 65(4): p. 301-304. 
[15] Vernet, P., R.J. Aitken, and J.R. Drevet, Antioxidant strategies in the epididymis. Molecular and Cellular 
Endocrinology, 2004; 216(1–2): p. 31-39. 
[16] Walczak-Jedrzejowska, R., J.K. Wolski, and J. Slowikowska-Hilczer, The role of oxidative stress and 
antioxidants in male fertility. Cent European J Urol, 2013; 66(1): p. 60-7. 
[17] Aktas, C., et al., Protective effects of Urtica dioica L. on experimental testicular ischaemia reperfusion injury in 
rats. Andrologia, 2016. 
[18] Kaya, H., et al., Effects of folk medicinal plant extract ankaferd blood stopper on burn wound healing. Acta 
Medica Mediterranea, 2013; 29(3): p. 497-502. 
[19] Di Lorenzo, C., et al., Plant food supplements with anti-inflammatory properties: a systematic review (II). 
Critical reviews in food science and nutrition, 2013; 53(5): p. 507-516. 
[20] Upton, R., Stinging nettles leaf (Urtica dioica L.): Extraordinary vegetable medicine. Journal of Herbal 
Medicine, 2013; 3(1): p. 9-38. 
[21] Toldy, A., et al., The beneficial effects of nettle supplementation and exercise on brain lesion and memory in 
rat. The Journal of nutritional biochemistry, 2009; 20(12): p. 974-981. 
[22] Jalili, C., M.R. Salahshoor, and A. Naseri, Protective effect of Urtica dioica L against nicotine-induced damage 
on sperm parameters, testosterone and testis tissue in mice. Iranian journal of reproductive medicine, 2014; 12(6): p. 
401. 
[23] Asgarpanah, J. and R. Mohajerani, Phytochemistry and pharmacologic properties of Urtica dioica L. Journal of 
Medicinal Plants Research, 2012; 6(46): p. 5714-5719. 
[24] Gülçin, İ., et al., Antioxidant, antimicrobial, antiulcer and analgesic activities of nettle (Urtica dioica L.). 
Journal of Ethnopharmacology, 2004; 90(2–3): p. 205-215. 



Heidar Heidari Khoei et al Int J Med Res Health Sci. 2016, 5(11):116-121   
______________________________________________________________________________ 

121 

[25] Dügenci, S.K., N. Arda, and A. Candan, Some medicinal plants as immunostimulant for fish. Journal of 
Ethnopharmacology, 2003; 88(1): p. 99-106. 
[26] Kataki, M., et al., Antioxidant, Hepatoprotective, and anthelmintic activities of methanol extract of Urtica 
dioica L. Leaves. Pharm Crops, 2012; 3: p. 38-46. 
[27] Organization, W.H., WHO laboratory manual for the examination and processing of human semen. 2010. 
[28] Kumar, A., et al., A REVIEW: ROLE OF DOXORUBICIN IN TREATMENT OF CANCER. International 
Journal of Pharmaceutical Sciences and Research, 2014; 5(10): p. 4105. 
[29] Kang, J.-K., et al., Ginseng intestinal metabolite-I (GIM-I) reduces doxorubicin toxicity in the mouse testis. 
Reproductive Toxicology, 2002; 16(3): p. 291-298. 
[30] Sjöblom, T., A. West, and J. Lähdetie, Apoptotic response of spermatogenic cells to the germ cell mutagens 
etoposide, adriamycin, and diepoxybutane. Environmental and molecular mutagenesis, 1998; 31(2): p. 133-148. 
[31] Prahalathan, C., E. Selvakumar, and P. Varalakshmi, Lipoic acid ameliorates adriamycin-induced testicular 
mitochondriopathy. Reproductive Toxicology, 2005; 20(1): p. 111-116. 
[32] Yeh, Y.-C., et al., Protection by doxycycline against doxorubicin-induced oxidative stress and apoptosis in 
mouse testes. Biochemical pharmacology, 2007; 74(7): p. 969-980. 
[33] Yeh, Y.C., et al., A standardized extract of Ginkgo biloba suppresses doxorubicin‐induced oxidative stress and 
p53‐mediated mitochondrial apoptosis in rat testes. British journal of pharmacology, 2009; 156(1): p. 48-61. 
[34] Das, J., et al., Taurine protects rat testes against doxorubicin-induced oxidative stress as well as p53, Fas and 
caspase 12-mediated apoptosis. Amino acids, 2012; 42(5): p. 1839-1855. 
[35] Çeribaşı, A.O., et al., Impact of ellagic acid on adriamycin-induced testicular histopathological lesions, 
apoptosis, lipid peroxidation and sperm damages. Experimental and toxicologic pathology, 2012; 64(7): p. 717-724. 
[36] Bansal, A.K. and G. Bilaspuri, Impacts of oxidative stress and antioxidants on semen functions. Veterinary 
Medicine International, 2010; 2011. 
[37] Agarwal, A. and S.A. Prabakaran, Mechanism, measurement and prevention of oxidative stress in male 
reproductive physiology. Indian journal of experimental biology, 2005; 43(11): p. 963. 
[38] Agarwal, A., et al., Effect of oxidative stress on male reproduction. The world journal of men's health, 2014; 
32(1): p. 1-17. 
[39] Fakhri, Y., et al., Effects of Electromagnetic Wave from Mobile Phones on Human Sperm Motility and 
Viability: A Systematic Review and Meta-Analysis. INTERNATIONAL JOURNAL OF MEDICAL RESEARCH 
& HEALTH SCIENCES, 2016; 5(6): p. 172-182. 
[40] Paick, J.S., Role of reactive oxygen species in male infertility. Korean Journal of Andrology, 2003; 21(1): p. 1-
11. 
[41] Sharma, R.K. and A. Agarwal, Role of reactive oxygen species in male infertility. Urology, 1996; 48(6): p. 835-
850. 
[42] Xin, Y.F., et al., Protective Effect of Lycium barbarum Polysaccharides Against Doxorubicin‐induced 
Testicular Toxicity in Rats. Phytotherapy Research, 2012; 26(5): p. 716-721. 
[43] Kranti, V., et al., Evaluation of the protective effect of silymarin on Doxorubicin induced chronic testicular 
toxicity in rats. Int J Pharm Bio Sci, 2013; 4(1): p. 473-484. 
[44] Patil, L. and R. Balaraman, Effect of melatonin on doxorubicin induced testicular damage in rats. Int J 
PharmTech Res, 2009; 1: p. 879-884. 
[45] Lee, K.M., et al., Melatonin attenuates doxorubicin‐induced testicular toxicity in rats. Andrologia, 2012; 44(s1): 
p. 796-803. 


