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Abstract: Problem statement: Urtica pilulifera L. (Urticaceae), has long been used for the treatment 
of various aliments including diabetes. Diabetes is a metabolic disorder characterized by 
hyperglycemia which has a deleterious effect on all systems including reproductive system of animals. 
Therefore, the current study was designed to investigate the effects of Urtica pilulifera on the 
reproductive system of diabetic rats. Approach: Forty male rats were evenly divided into four groups: 
Group I consisted of non-diabetic rats that received only the vehicle; group II-IV was injected 
intraperitonially with a single dose of streptozotocin (STZ) of 70 mg kg−1; groups III and IV were given 
methanol  extract of Urtica pilulifera orally, 3 days after the STZ injection, at daily doses of 1.0 and 
2.0 g kg−1, respectively. After 4 weeks of treatments, all the rats were sacrificed. Results: Administration 
of 70 mg kg−1 of streptozotocin to male rats induced diabetes and significantly reduced the body and 
sex organ weights, testosterone levels, sperm count and motility and significantly increased the glucose 
levels and water and food intake. By contrast, rats given the Uritica pilulifera methanol extract had 
significantly improved body weight gain, whereas the glucose levels, water and food intake 
significantly improved in treated diabetic male rats. In addition, this extract improved the reproductive 
system of the diabetic male rats by significantly increasing the testis and epididymis weights, 
testosterone levels, sperm count and motility. Conclusion/Recommendations: We concluded that the 
adverse effects of STZ-diabetes on reproductive system of male rats can be reversed by treatment with 
Urtica pilulifera leaf extract; and this leaf extract exhibits antihyperglycemic and spermatogenic 
activities. Based on these findings, we suggested the possible utilization of Urtica pilulifera extracted 
as a therapy to prevent the development of diabetes in later life and improved the performance of male 
reproductive system in animals and humans. 
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INTRODUCTION 

 
 Urtica pilulifera L. (U. pilulifera) is an annual 
plant from the family of Urticaceae that has been 
extensively cultivated in the Mediterranean region. This 
plant is also commonly known in Roman as Nettle and 
in Jordan as Qurraus[1,2]. For decades, crude extracts of 
plant species of U. pilulifera have long been used in 
many countries around the world as a traditional 
medicine for the treatment of various diseases including 
Diabetes Mellitus (DM)[3,4]. DM is mainly due to 
relatively low level of insulin production or an inability 
of the body to use insulin properly which, in turn, leads 
to hyperglycemia[5]. Hyperglycemia has been recently 
implicated in induction of oxidative stress which, in 
turn, leads to initiation and development of diabetic 

complications. Diabetic complications are many and 
include physical disability, kidney failure, visual 
impairment, cardiovascular disease and sexual 
dysfunction[6].  
 The direct effects of lacking of insulin on 
reproductive system of male rats have been reported by 
several investigators[7,8]. For instance, administration of 
high doses of streptozotocin (STZ) to male rats leads to 
a decrease in Leydig cell function, testosterone 
production, sperm output and fertility[9]. This decrease 
may be the result of absence of the stimulatory effect of 
insulin on these cells. Other models of DM, such as the 
spontaneously diabetic rat also show a similar pattern of 
Leydig cells alternations, indicating that this process is 
inherent to this disease[10]. A more recent study also 
reported that diabetes mellitus due to insulin deficiency 
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appears to have adverse effects on sex organs in 
men[11]. Thus, any changes in the level of insulin could 
be correlated with the function and growth of the testes. 
 It is important to note that some medicinal plants 
that were commonly used for the treatments of DM are 
linked to male infertility, such as Azadirachta indica 
(Meliaceae) and Quassia amara (Simaroubaceae)[12-14]. 
By contrast, administration of Hibiscus macrocanthus 
(Malvaceae) and Basella alba (Basellaceae) extracts 
caused an increase in the serum levels of testosterone 
and in the weight of the rat testis[15]. However, despite 
of widespread use of U. pilulifera as folk medicine to 
control DM and other ailments, its impacts on the 
reproductive system has not been reported. 
Furthermore, it is important to note that administration 
of STZ in rats provides a good model to study 
reproductive defect, because STZ-induced diabetic rats 
exhibit a number of defects in reproductive organs that 
resemble those seen in diabetic humans. Therefore, the 
present study was undertaken to evaluate the effects of 
methanol extract of U. pilulifera on diabetes induced 
male rat’s reproductive structures and functions, such as 
sperm motility and count, sex organ weights and 
testosterone secretion.  
 

MATERIALS AND METHODS 
 
Plant  collection  and  preparation  of  extraction: 
U. pilulifera leaves were collected from Sail Husban, 
Nauor, Jordan at different times from April to June 
2008. The plant was authenticated by Professor Jamil 
Lahham, Taxonomist, at the herbarium of the 
Department of Biological Sciences, Faculty of Science, 
Yarmouk University, Irbid, Jordan. The voucher 
specimen (NO.AHE-3-007) was deposited in the 
Department of Biological Science, Faculty of Science, 
Al al-Bayt University, Al-Mafraq, Jordan.  
 Leaves of U. pilulifera were air-dried in shaded 
well-ventilated area and then ground into fine powder. 
The powder (350 g) was placed on a Soxhlet cold 
extractor using absolute methanol as solvent and 
remained for three consecutive days[16]. The extract was 
concentrated to dryness in rotary evaporator under 
reduced pressure and controlled temperature (45°C) to 
yield an 11.4% viscous greenish-colored extract. The 
extract was kept at 4°C in a glass container until use.  
 
Experimental animals and preparation of doses: 
Male Wister rats weighing 160-185 g were initially 
used for this study. All rats were obtained from the 
animal house of the Jordan University of Science and 
Technology, Irbid, Jordan. The rats were harbored in 
stainless steel cages under standard laboratory condition 

of 12 h light/dark cycle throughout the experimental 
periods. They had access to food (top fed, Sapele) and 
water ad libitum. The animals were carefully checked 
and monitored every day for any changes.  
 After the LD50 was determined, two doses, 1.0 and 
2.0 g kg−1 of body weight, were selected and used in 
this study. The two doses were prepared by dissolving 
an appropriate amount of this viscous extract in 10 mL 
Tween-20: 0.9% NaCl (1:9, V/V). The vehicle was 
obtained by dissolving 1 mL of Tween-20 in 9 mL of 
0.9% NaCl. 
 
Induction of diabetes: To induce diabetes, male rats 
were first anesthetized with inhalation of gaseous 
nitrous. STZ was purchased from Sigma Company (St 
Louis, MO, USA) and was prepared in freshly citrate 
buffer (0.1 M, pH 4.5). The STZ solution was injected 
intraperitonially at a concentration of 70 mg kg−1 of 
body weight in a volume of 1 mL rat−1 [8]. After the STZ 
injection, the rats were given a 5% glucose solution for 
48 h and then were subjected to overnight fasting. After 
measuring fasting blood sugar, diabetic status was 
determined. Rats with blood glucose of 250 mg dL−1 or 
more were classified as diabetic rats and were used for 
the subsequent experiments. Non-diabetic controls were 
injected with citrate buffer (0.5 mL kg−1 body weight) 
instead of STZ. 
 
Experimental design: Forty rats were assigned to four 
experimental groups of 10 rats each. Group I consisted 
of   non-diabetic   rats   that   received  only  vehicles 
(0.5 mL kg−1 body weight) and served as control group. 
Group II consisted of diabetic rats that received only 
vehicles (0.5 mL kg−1 body weight). Group III and IV 
consisted of diabetic rats that were treated with 1.0 g kg−1 
(Group  III)  or  2  g kg−1 (Group IV) of the methanol 
U. pilulifera extract. Treatments were administrated 
every day by intragastric gavage. Rats were maintained 
in these treatment regimens for four weeks with free 
access to food and water ad libitum. These experiments 
complied with the guidelines of our animal ethics 
committee which was established in accordance with 
the internationally accepted principles for laboratory 
animal use and care. Daily measurements of body 
weight and food and water intake were recorded. 
  
Blood and organs collecting: Blood sample was 
collected every week from each animal. Part of the 
blood sample was used for glucose analysis. The 
remaining blood sample was put into sterile tubes and 
allowed to clot for 30 min and centrifuged at 4000 rpm 
for 10 min using a bench top centrifuge. Serum was 
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collected and kept at -20°C for hormone determination. 
At the end of the experimental period, each rat was 
reweighed and starved for 24 h. Then, blood sample 
was collected from each animal by cardiac puncture and 
rats were sacrificed by cervical dislocation under light 
ether anesthesia. Epididymis and testes were carefully 
dissected out and rinsed in cold saline solution, 
weighed and processed immediately as described 
below.  
 
Glucose and testosterone determination: Glucose 
was measured by the glucose oxidase method using a 
commercially available kit (glucose (HK) assay kit, 
Sigma-Aldrich). All plasma samples were assayed for 
testosterone using enzyme-linked immunoassay 
methodology (ELISA) and the absorbency was read at 
450 nm as described previously[17]. The ELISA kits 
were obtained from Dia Metra (Italy). 
  
Assessment of sperm count and motility: The organ 
weights for epididymis and testes were recorded for 
each rat. The sperm motility and count were 
determined. Sperm count was conducted according to 
the method of Dills et al.[18]. Briefly, the right testis was 
cut into very fine pieces using a scalpel and 
homogenized for 20 min in 50 mL of STM solution 
containing 0.9 NaCl, 0.05% Triton X-100 and 0.01% 
merthiolate. Four separate hemocytometer slides were 
made and the testis sperms were counted under light 
microscopy with the use of a manual counter.  
 The left testis was also taken and minced by a 
sharp blade and immersed in 1 mL of physiological 
saline and the solution was kept in 37°C. After gentle 
mixing, a drop of the solution was taken on Neubaur 
chambers counting and then each was assessed for 
sperm motility[19]. This was done by counting motile 
and non-motile sperm in different fields and was 
expressed as a percentage. All the solutions and 
instruments that were used in this experiment were kept 
in an incubator at 37°C. 
 
Statistical analysis: Data are presented as means ± SD. 
Student' t-test analysis was applied to test the 
significance of differences between the results of the 
treated, untreated and control groups. The difference 
was considered significant at the conventional level of 
significance (p<0.05).  
 

RESULTS 
 
Effect on body weight of male rats: To determine the 
effect of treatment of U. pilulifera extract on body 
weight in the STZ-treated rats, all rats were monitored 

for gain in body weight. The control group (I) gained 
weight over the four weeks of experimental period, 
with the mean body weight increasing by 48 g after 4 
weeks (Table 1). In contrast, the untreated diabetic 
group (II) lost an average of 19 g after 4 weeks 
(p<0.05). Treatment with U. pilulifera resulted in 
significant weight gain to levels approaching the 
control group (Groups III and IV, versus Group I). 
 
Effect on water and food intake: Water and food 
intake in untreated diabetic group were significantly 
higher than that of the control group (Table 2 and 3). 
On other hand, there were significant decreases in 
water and food intake in treated diabetic groups 
compared to untreated diabetic group during the entire 
period of the experiment (p<0.05). The two treated 
diabetic groups also consumed more food when 
compared to control group during the entire study period.  
 
Table 1: Effect of oral administration of U. pilulifera extract for four 

weeks on body weight (g) in STZ-diabetic male rats 
 Body weight (g)  Gain in 
 ---------------------------------  body 
Group Initial  4 weeks weight (g) 

I (control rats) 167±7.2  215±10.8 48 
II (diabetic rats) 180±9.3  161±12.1* -19 
III (treated diabetic rats) 183±8.6 203±11.5** 20 
IV (treated diabetic rats) 174±6.5  203±14.6** 29 

Values  are  the  mean   values ± standard   deviation  of  10    rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group (II) at p<0.05 
 
Table 2: Effect of oral administration of U. pilulifera extract for four 

weeks on water intake (mL day−1) in STZ-diabetic male rats 
  Water intake (mL day−1) 
 ------------------------------------------------------------------------------- 
Group First week  Second week  Third week  Fourth week 

I  19.4±4.2  25.4±5.3  17.4±6.6  24.4±4.4 
II  126.6±11.5  117.5±10.3*  122.9±11.4*  115.8±8.7* 
III  106.4±9.6  102.7±6.6**  97.9±10.4**  85.7±9.6** 
IV  107.3±6.6  103.5±9.4**  96.4±7.0**  77.3±8.5** 

Values  are  the  mean  values  ±  standard  deviation  of  10   rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group at p<0.05 
 
Table 3: Effect of oral administration of U. pilulifera extract for four 

weeks on food intake (g day−1) in STZ-diabetic male rats 

Food intake (g day−1) 
 ----------------------------------------------------------------------------------- 
Group First week  Second week Third week Fourth week 

I  11.4±4.2  14.5±3.5  13.4±4.6  12.4±3.4 

II  27.5±3.9*  26.0±4.8*  28.2±5.7*  25.3±4.1* 

III  15.3±4.4** 21.2±4.4**  18.7±3.3**  20.2±2.7** 

IV  17.2±2.6**  20.2±4.0**  20.5±2.4**  18.3±3.0** 

Values  are  the  mean  values  ±  standard  deviation  of  10   rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group at p<0.05 
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Table 4: Effect of oral administration of U. pilulifera extract for four 
weeks on serum glucose concentration (mg dL−1) in STZ-
diabetic male rats 

 Serum glucose concentration (mg dL−1) 
 --------------------------------------------------------------------- 
Group First week  Third week  Fourth week 
I 83.8±16.2 87.8±14.6  79.4±13.2 
II 349.7±28.5*  352.7±32.7*  357.6±37.2* 
III  299.5±20.6** 265.2±26.6* 251.5±25.4** 
IV  279.4±17.0** 252.5±28.4* 231.3±23.5** 
Values   are    the  mean  values ± standard  deviation  of  10   rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group (II) at p<0.05 
 
Table 5: Effect of oral administration of U. pilulifera extract for four 

weeks on serum testosterone level (ng mL−1) in STZ-
diabetic male rats 

 Serum testosterone levels (ng mL−1) 
 ---------------------------------------------------------------------- 
Group  Day 0 Third week  Fourth week 
I  0.732±0.045  0.754±0.162 0.755±0.092 
II   0.745±0.112 0.288±0.056* 0.226±0.033* 
III  0.738±0.110  0.468±0.109** 0.536±0.051** 
IV   0.741±0.063 0.561±0.077**  0.631±0.081** 
Values   are   the  mean  values ± standard  deviation  of  10   rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group (II) at p<0.05 
 
The average food intake of treated diabetic group (II) 
and (III) were 18.3 and 20.2 g, respectively, whereas 
that of control group was 12.4 g at the end of the 
experimental period (Table 2). These increases in food 
intake among treated groups (III and IV) were 
statistically significant when compared with that of the 
control group (p<0.05). Along the same line (Table 3), 
the average water intake of group (II) and (III) were 
77.3 and 85.7 mL day−1, respectively, at the end of the 
experimental period, which was significantly more than 
in the control group, which was 24.4 mL day−1.  
 
Effect on serum glucose concentration: An increase 
in serum glucose concentration (mg dL−1) was recorded 
in untreated diabetic group, relative to the control group 
(Table 4). After four weeks, the serum glucose 
concentration in untreated diabetic group increased to 
357.6 mg dL−1. In treated diabetic rats (Groups III/IV), 
the serum glucose concentration increased to 251.5 and 
231.3 mg dL−1, respectively, after four weeks, which 
was significantly less than in the untreated diabetic 
group (p<0.05). 
 
Effect on serum level of testosterone: The diabetic 
rats experienced a decrease in serum testosterone levels, 
to 62% of the levels of the control rats at the third week 
and 71% at the fourth week (Table 5). Treatment of the 
diabetic rats with U. pilulifera (Groups III/IV) caused a 
significant increase in the levels of testosterone in a 
dose-dependent manner (p<0.05).  

Table 6: Effect of oral administration of U. pilulifera extract after 4 
weeks on testis and epididymis weights, sperm count and 
motility in STZ-diabetic male rats 

  Group 
 ------------------------------------------------------------------------------ 
Parameters I II  III  IV 

Testis wt (g)  1.493±0.241 0.877±0.186* 1.203±0.103** 1.442±0.134** 
Epididymis wt (g) 0.677±0.184 0.265±0.052* 0.582±0.155** 0.643±0.155** 
Sperm count x 106  43.20±6.600 16.40±4.7* 25.20±6.700**  29.20±3.600** 
Sperm motility (%) 83.50±7.600 22.40±10.7* 66.20±7.900**  74.40±6.400** 

Values  are  the  mean  values  ±  standard   deviation   of  10  rats; 
*: Statistically significant when compared to control group (I) at 
p<0.05; **: Statistically significant when compared to untreated 
diabetic group (II) at p<0.05 
 
Effect on sex organ weights, sperm count and 
motility of male rats: The data in Table 6 shows that 
the testes and epididymis weights of the untreated 
diabetic group were significantly lowered at the fourth 
week by 41.3 and 60.9%, respectively, as compared 
with those of the control group (p<0.05). Treatment of 
the diabetic male rats with U. pilulifera (Groups III/IV) 
caused a significant increase in testis and epididymis 
weights (p<0.05). Along the same line, sperm count and 
motility of untreated diabetes group also significantly 
lowered, as compared with those of the control group. 
This reduction was statistically significant (p<0.05). On 
other hand, administration of U. pilulifera methanol 
extract for 4 weeks showed a significant improvement 
in the sperm count and motility of treated diabetic 
groups (Groups III/IV) in a dose-dependent manner 
(p<0.05). However, the sperm count and motility of the 
treated diabetic groups (III and IV) were still lower than 
those of control group I.  
 

DISCUSSION 
 
 Insulin is well known as an anabolic hormone that 
plays a vital role in maintenance of body growth and 
overall body metabolism. Partial or complete insulin 
deficiency in diabetic humans as well as in induced-
diabetic experimental animals appears to have adverse 
effects on all organs, including reproductive 
organs[9,11,20]. This present study was amid to evaluate 
the effects of methanol extract of U. pilulifera on 
reproductive organs of STZ-induced diabetes male rats. 
Our current data indicate that blood glucose level, water 
and food intake significantly increased, but body weight 
gain decreased after injection of STZ in male rats. 
These findings are consistent with previous study which 
indicated that the cytotoxic action of STZ is mediated 
by the formation of free radicals such as superoxide and 
hydroxyl radicals[8,21-23]. The action of these free 
radicals can cause rapid destruction of ß-cells of 
pancreas, resulting in partial or complete loss of insulin 
production and leading to the development of 
hyperglycemia and its complications. These changes 
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are also the normal effect of diabetes mellitus. 
Furthermore, our results also showed that 
administration of U. pilulifera extract resulted in 
lowering of blood glucose level, water and food intake 
significantly and improving body weight gaining in a 
dose-dependent manner in diabetic male rats with no 
apparent side effect. This confirms the study of 
Kavalali et al.[3] who reported that a significant anti-
diabetic effect was observed in STZ-diabetic rats at the 
dose of 100 mg kg−1 of lectin isolated from U. pilulifera 
after administration for 30 days. However, the 
mechanism of action of this compound has not been 
reported.  
 Furthermore, our study also shows that injection of 
male rats with STZ compound reduced weights of testis 
and epididymis, testosterone production and sperm 
motility and count, suggesting a toxic effect of STZ in 
the structural and functional integrity of testicular 
tissues. Our results are in agreement with previous 
published reports which revealed that induction of 
diabetes by high doses of STZ in male testes lead to 
reduction in testosterone production, suggesting a 
decrease in the function of both Leydig (testosterone 
producing cell) and Sertoli (spermatogenesis), which 
might be caused by a reduction in insulin secretion[7,9]. 
An early study also indicated that glucose oxidation and 
utilization are important means by which spermatozoa 
derives energy for their motility[24]. Taken together, the 
negative impact of STZ on reproductive organ of male 
rats in this study probably can be explained by a 
reduction in insulin secretion, leading to development 
of hyperglycemia as suggested above. This notion is 
consistent with and supported by other studies which 
reported that hyperglycemia induces oxidative stress, 
can cause inactivation of antioxidant defense enzymes 
and increase production of free radicals and such 
conditions result in increase glycosylation and 
oxidation of proteins and membrane dysfunction of 
target cells, especially the β-cells of pancreas[25,26].  
 Interestingly, our current study also shows for the 
first time that oral administration of U. pilulifera extract 
for four weeks improved the production of testosterone, 
weights of testis and epididymis, sperm motility and 
count in STZ-diabetic male rats. Recently, methanol 
extract of different parts of U. pilulifera extracts were 
found to exhibit powerful antioxidant activity against 
various oxidative systems in vivo[27]. The antioxidant 
activity of these extracts has been attributed to the 
reduction of lipid peroxidation and elevation of 
antioxidant enzyme activities. Additionally, recent 
studies also indicated that treatment with antioxidant 
compounds isolated from natural products may be 
important for ß-cell function and growth, reducing the 

complications of diabetes by inhibiting the formation of 
free radicals in induced-diabetic animals[22,23]. Taken 
together, our results combined with those of previous 
findings  allow  us  to  suggest  that the leaf extract of 
U. pilulifera contains bioactive compounds with 
antioxidant activities which might reverse the toxic 
action of STZ and thus restoring β-cell integrity and 
metabolic function which are responsible for synthesis 
of insulin. However, it is also important to note that our 
data lack direct evidence that links free radical 
inhibition to the improvement of function and growth of 
β-cells of pancreas and reproductive cells of diabetic 
male rats. In addition, these positive effects are 
probably due to the presence of bioactive compounds 
with antidiabetic and/or insulinomimetic activity 
resulting in an increase in glucose utilization and 
metabolism in peripheral tissues as reported by Kavalali 
et al.[3]. We can not also exclude the possibility that 
these bioactive compounds might cause glucose level to 
normalize and/or drive glucose metabolism by some 
other unknown mechanisms. Such mechanisms may 
result in reduction of hyperglycemia which might lead 
to resolution of the other down-stream pathologic effects. 
Therefore, additional experiments will be needed to 
characterize the details of the mechanism(s) by which U. 
pilulifera normalize the glucose level and/or affects the 
function and growth of both pancreas and reproductive 
organs of diabetic male rats. 
 

CONCLUSION 
 
 In conclusion, the present study indicates that 
administration of STZ in rats induces hyperglycemia 
and exhibits a number of defects in reproductive 
organs of male rats. On other hand, methanol extract 
of U. pilulifera exhibits antihyperglycemic and 
spermatogenic activities in STZ-induced diabetic male 
rats. These activities are responsible, at least partly, for 
these improvements that have been seen in the 
performance of male reproductive system of diabetic 
rats. In addition, these findings suggest the possible 
utilization of U. pilulifera extract as a therapy to 
prevent the development of diabetes in later life and 
improve the performance of male reproductive system 
in animals and humans.  
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