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System of Streptozotocin-Diabetic Rats
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Abstract: Problem statement: Urtica pilulifera L. (Urticaceae), has long been used for the treatme
of various aliments including diabetes. Diabetes ais metabolic disorder characterized by
hyperglycemia which has a deleterious effect osydtems including reproductive system of animals.
Therefore, the current study was designed to iigest the effects ofUrtica pilulifera on the
reproductive system of diabetic rafgproach: Forty male rats were evenly divided into four greup
Group | consisted of non-diabetic rats that reakiwmly the vehicle; group II-IV was injected
intraperitonially with a single dose of streptozto(STZ) of 70 mg kd; groups Il and IV were given
methanol extract dfrtica pilulifera orally, 3 days after the STZ injection, at dailysés of 1.0 and
2.0 g kg*, respectively. After 4 weeks of treatments, al thts were sacrifice®Results: Administration

of 70 mg kg* of streptozotocin to male rats induced diabetas significantly reduced the body and
sex organ weights, testosterone levels, sperm @uhimotility and significantly increased the glseo
levels and water and food intake. By contrast, giwen theUritica pilulifera methanol extract had
significantly improved body weight gain, whereas thglucose levels, water and food intake
significantly improved in treated diabetic malestdn addition, this extract improved the reprodiect
system of the diabetic male rats by significanthcreasing the testis and epididymis weights,
testosterone levels, sperm count and motiltgnclusion/Recommendations. We concluded that the
adverse effects of STZ-diabetes on reproductiveeay®f male rats can be reversed by treatment with
Urtica pilulifera leaf extract; and this leaf extract exhibits aypiérglycemic and spermatogenic
activities. Based on these findings, we suggestedbbssible utilization dfirtica pilulifera extracted
as a therapy to prevent the development of diabeteder life and improved the performance of male
reproductive system in animals and humans.

Key words: Antihyperglycemia, Antioxidantd/rtica pilulifera, spermatogenic activities, testosterone.

INTRODUCTION complications. Diabetic complications are many and
include physical disability, kidney failure, visual
Urtica pilulifera L. (U. pilulifera) is an annual impairment, cardiovascular disease and sexual
plant from the family of Urticaceae that has beendysfunctiorf.
extensively cultivated in the Mediterranean regibhis The direct effects of lacking of insulin on
plant is also commonly known in Roman as Nettle andeproductive system of male rats have been repdged
in Jordan as Qurratié. For decades, crude extracts of several investigatof€!. For instance, administration of
plant species ofJ. pilulifera have long been used in high doses of streptozotocin (STZ) to male ratdde@
many countries around the world as a traditionala decrease in Leydig cell function, testosterone
medicine for the treatment of various diseasesitioy  production, sperm output and fertifffy This decrease
Diabetes Mellitus (DM§*. DM is mainly due to may be the result of absence of the stimulatoryogibf
relatively low level of insulin production or anahbility  insulin on these cells. Other models of DM, suclhas
of the body to use insulin properly which, in tuleads  spontaneously diabetic rat also show a similaepatbf
to hyperglycemi&. Hyperglycemia has been recently Leydig cells alternations, indicating that this gees is
implicated in induction of oxidative stress whidh, inherent to this disead®. A more recent study also
turn, leads to initiation and development of diabet reported that diabetes mellitus due to insulinaeficy
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appears to have adverse effects on sex organs of 12 h light/dark cycle throughout the experiménta
merf*.. Thus, any changes in the level of insulin couldperiods. They had access to food (top fed, Sapeie)
be correlated with the function and growth of thetés.  waterad libitum. The animals were carefully checked
It is important to note that some medicinal plantsand monitored every day for any changes.
that were commonly used for the treatments of D® ar After the LD,; was determined, two doses, 1.0 and
linked to male infertility, such aézadirachta indica 2.0 g kg of body weight, were selected and used in
(Meliaceae) andQuassia amara (Simaroubaceabj™.  this study. The two doses were prepared by dissglvi
By contrast, administration dflibiscus macrocanthus  an appropriate amount of this viscous extract inrl0
(Malvaceae) andBasella alba (Basellaceae) extracts Tween-20: 0.9% NaCl (1:9, V/V). The vehicle was
caused an increase in the serum levels of testoster obtained by dissolving 1 mL of Tween-20 in 9 mL of
and in the weight of the rat te$t?6 However, despite 0.9% NaCl.
of widespread use df. pilulifera as folk medicine to

control DM and other ailments, its impacts on the|ngyction of diabetes: To induce diabetes, male rats
reproductive system has not been reportedyere first anesthetized with inhalation of gaseous
Furtherm(_)re, it is important to note that admidiBtm  nitrous. STZ was purchased from Sigma Company (St
of STZ in rats provides a good model to study| gyis, MO, USA) and was prepared in freshly citrate
reproductive defect, because STZ-induced diabat r ) ffer (0.1 M, pH 4.5). The STZ solution was injett
exhibit a number of de_zfec_ts in _reproductlve orgtra intraperitonially at a concentration of 70 mg k@f
resemble those seen in diabetic humans. Therefore, body weight in a volume of 1 mL A After the STZ
present study was undertaken to evaluate the sftdct injection, the rats were given a 5% glucose sofufar
methanol extract ofJ. pilulifera on diabetes induced 48 h and’ then were subjected to overnight fastiigr
male rat’s reproductive structures and functionshsas easuring fasting blood sugar, diabetic status was

sperm motility anq count, sex organ weights andr(?etermined. Rats with blood glucose of 250 mg‘dir
testosterone secretion.

more were classified as diabetic rats and were fored
the subsequent experiments. Non-diabetic contrele w
injected with citrate buffer (0.5 mL kjbody weight)
instead of STZ.

MATERIALSAND METHODS

Plant collection and preparation of extraction:

U. pilulifera leaves were collected from Sail Husban, _ _ .
Nauor, Jordan at different times from April to JuneEXPerimental design: Forty rats were assigned to four

2008. The plant was authenticated by Professor|JanfXPerimental groups of 10 rats each. Group | ceetis
Lahham, Taxonomist, at the herbarium of theOf non-diabetic rats that received onlghicles
Department of Biological Sciences, Faculty of Scign (0.5 mL kg* body weight) and served as control group.
Yarmouk University, Irbid, Jordan. The voucher Group Il consisted of diabetic rats that receivedyo
specimen (NO.AHE-3-007) was deposited in thevehicles (0.5 mL kg body weight). Group IIl and IV
Department of Biological Science, Faculty of Scienc consisted of diabetic rats that were treated withglkg™
Al al-Bayt University, Al-Mafraq, Jordan. (Group Ill) or 2 g kg (Group IV) of the methanol
Leaves ofU. pilulifera were air-dried in shaded U. pilulifera extract. Treatments were administrated
well-ventilated area and then ground into fine pewd every day by intragastric gavage. Rats were maiathi
The powder (350 g) was placed on a Soxhlet coldn these treatment regimens for four weeks witte fre
extractor using absolute methanol as solvent andéccess to food and watad libitum. These experiments
remained for three consecutive d&)sThe extract was complied with the guidelines of our animal ethics
concentrated to dryness in rotary evaporator undetommittee which was established in accordance with
reduced pressure and controlled temperature (48°C) the internationally accepted principles for laborst
yield an 11.4% viscous greenish-colored extracte Thanimal use and care. Daily measurements of body
extract was kept at 4°C in a glass container wisl. weight and food and water intake were recorded.

Experimental animals and preparation of doses: Blood and organs collecting: Blood sample was
Male Wister rats weighing 160-185 g were initially collected every week from each animal. Part of the
used for this study. All rats were obtained frone th blood sample was used for glucose analysis. The
animal house of the Jordan University of Science anremaining blood sample was put into sterile tubed a
Technology, Irbid, Jordan. The rats were harbored iallowed to clot for 30 min and centrifuged at 4G0énh
stainless steel cages under standard laboratogitton  for 10 min using a bench top centrifuge. Serum was
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collected and kept at -20°C for hormone determimati for gain in body weight. The control group (l) geth
At the end of the experimental period, each rat wasveight over the four weeks of experimental period,
reweighed and starved for 24 h. Then, blood sampl&ith the mean body weight increasing by 48 g after
was collected from each animal by cardiac puncame weeks (Table 1). In contrast, the untreated diabeti
rats were sacrificed by cervical dislocation untight  group (Il) lost an average of 19 g after 4 weeks
ether anesthesia. Epididymis and testes were digrefu (p<0.05). Treatment withU. pilulifera resulted in
dissected out and rinsed in cold saline solutionsignificant weight gain to levels approaching the
weighed and processed immediately as describedontrol group (Groups Il and IV, versus Group |).
below.

Effect on water and food intake: Water and food
Glucose and testosterone determination: Glucose intake in untreated diabetic group were signifibant
was measured by the glucose oxidase method usinghagher than that of the control group (Table 2 &hd
commercially available kit (glucose (HK) assay kit, On other hand, there were significant decreases in
Sigma-Aldrich). All plasma samples were assayed fowater and food intake in treated diabetic groups
testosterone using enzyme-linked immunoassagompared to untreated diabetic group during th&esnt
methodology (ELISA) and the absorbency was read gberiod of the experiment (p<0.05). The two treated
450 nm as described previodsfy The ELISA kits diabetic groups also consumed more food when
were obtained from Dia Metra (ltaly). compared to control group during the entire stuelyoal.

Assessment of sperm count and motility: The organ  Table 1: Effect of oral administration bk pilulifera extract for four
weights for epididymis and testes were recorded for weeks on body weight (g) in STZ-diabetic male rats

each rat. The sperm motility and count were Body weight (9) body
determined. Sperm count was conducted according teroup Initial 4 weeks weight (g)
the method of Dillst al.*®. Briefly, the right testis was T (control rats) 16¥7.2 218108 48
cut into very fine pieces using a scalpel and! (diabeticrats) 1869.3 16x121*  -19

Il (treated diabetic rats) 188.6 20311.5% 20

homo_ggnlzed for 20 min (I)n 50_ mL of STM SOlu“OQ IV (treated diabetic rats) 178.5 20314.6** 29
contal_nlng 0.9 NaCl, 0.05% Triton X-100 an(_j 0.01 OValues are the mean valuestandard deviation of 10 rats;
merthiolate. Four separate hemocytometer slide® wer: statistically significant when compared to catgroup (I) at
made and the testis sperms were counted under light0.05; **: Statistically significant when compared untreated
microscopy with the use of a manual counter. diabetic group (II) at p<0.05

The left testis was also taken and minced b
y %’able 2: Effect of oral administration bk pilulifera extract for four

Shgl’p blade and immersed in 1 ,mL of physiological weeks on water intake (mL ddyin STZ-diabetic male rats
saline and the solution was kept in 37°C. Aftertgen Water intake (mL daj)

mixing, a drop of the solution was taken on Neubaur

chambers counting and then each was assessed fgpuwp  Fistweek  Secondweek  Thirdweek Fourkhkw
il L9] H . . | 19.4+4.2 25.45.3 17.46.6 24.44.4
sperm mouht;?1 . This was dqne by counting motile 1266115 1175103  1229114% 115887+
and non-motile sperm in different fields a_nd was 106.4£9.6 102.76.6% 07.0410.4%  85.70.6%
expressed as a percentage. All the solutions and 107.3t6.6 103.59.4* 96.4t7.0 77.3:8.5%

instruments that were used in this experiment Wwep# Values are the mean values * standard dewmiadf 10 rats;
in an incubator at 37°C *: Statistically significant when compared to cattgroup (I) at

p<0.05; **: Statistically significant when compareéd untreated
diabetic group at p<0.05

Statistical analysis: Data are presented as means + SD.

Student' t-test analysis was applied to test thdable3: Effect of oral administration bf pilulifera extract for four
significance of differences between the resultsthef weeks on food intake (g ddyin STZ-diabetic male rats
treated, untreated and control groups. The diffsgen Food intake (g day)

was considered significant at the conventional ll®fe  Group  First week Second week  Third week Fourthkwee
significance (p<0.05). [ 11.4+4.2 14.%3.5 13.44.6 12.43.4
[ 27.5¢3.9* 26.04.8* 28.2+5.7* 25.34.1*
RESULTS Il 15.3¢4.4% 21.2¢4 4% 18.7£3.3% 20.2£2.7%
\% 17.2£2,6% 20.2b4.0% 20.582.4% 18.3£3.0%*

. . . Values are the mean values standard deviation of 10 rats;
Effect on bOdy We'ght of malerats: To determine the *. Statistically significant when compared to cahtgroup (I) at

effect of treatment ofU. pilulifera extract on body p<0.05; **: Statistically significant when compared untreated
weight in the STZ-treated rats, all rats were nameil  diabetic group at p<0.05
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Table 4: Effect of oral administration bf. pilulifera extract for four ~ Table 6: Effect of oral administration of. pilulifera extract after 4

weeks on serum glucose concentration (mg)din STZ- weeks on testis and epididymis weights, sperm candt
diabetic male rats motility in STZ-diabetic male rats
Serum glucose concentration (mgtL Group
Group First week Third week Fourth week Parameters ! ! m v
I 83.8616.2 87,8146 70.413.2 Testis wt (g) 1.4980.241 0.87Z0.186* 1.2030.103** 1.442:0.134*

Epididymis wt (g) 0.67%0.184  0.2650.052* 0.5820.155% 0.6430.155
I 349.7428.5% 352.&32.7% 35r.@sr.2r Sperm count x T0 43.2066.600  16.484.7*  25.20:6.700%  29.2:3.600%
i 299.5£20.6™ 265.2626.6% 251.525.4% Sperm motility (%) 83.567.600 22.4810.7* 66.26:7.900* 74.4G:6.400*
v 279.4£17.0 252.528.4 _231'3:23'5 Values are the mean values * standard tewmiaof 10 rats;
Values are the mean values + standard temizof 10 rats; = Statistically significant when compared to catgroup (I) at

*: Statistically significant when compared to catgroup (I) at <005, ** Statistically significant when compareéd untreated
p<0.05; ** Statistically significant when compardd untreated  gighetic group (Il) at p<0.05

diabetic group (Il) at p<0.05

Table 5: Effect of oral administration b pilulifera extract for four Effe_c_t on sex organ weights, sperm - count and
weeks on serum testosterone level (ng~inlin STz-  Motility of male rats. The data in Table 6 shows that

diabetic male rats the testes and epididymis weights of the untreated
Serum testosterone levels (ng L diabetic group were significantly lowered at therth
) week by 41.3 and 60.9%, respectively, as compared
Group Day 0 Third week Fourth week .
with those of the control group (p<0.05). Treatmeht
[ 0.732:0.045 0.7540.162 0.75%0.092 he diabeti le rats with. oilulif G Y
I 0.745:0.112 0.2880.056* 0.2260.033 the diabetic male rats witll. pilulifera (Groups I1I/1V)
m 0.738:0.110 0.4680.109** 0.536:0.051** caused a significant increase in testis and eplisly
v 0.7410.063 0.5610.077** 0.631:0.081** weights (p<0.05). Along the same line, sperm caunat

Values are the mean values * standard demiaof 10 rats; motility of untreated diabetes group also signifitha

*: Statistically Sig”iﬁcﬁnt Whef“ Compﬁmd to C@"t'gdfoup M 2 lowered, as compared with those of the control grou

p<0.05; **: Statistically significant when compardd untreate : : o P

diabetic group (1) at p<0.05 This reduction was _statls_tlcally S|g_n|f|_cant (p<B®)00ONn
other hand, administration dfi. pilulifera methanol

The average food intake of treated diabetic grdip ( extract for 4 weeks showed a significant improveimen

and (lll) were 18.3 and 20.2 g, respectively, whsere in the sperm count and motility of treated diabetic

that of control group was 12.4 g at the end of thegroups (Groups Ill/IV) in a dose-dependent manner

experimental period (Table 2). These increasesan f (p<0.05). However, the sperm count and motilitythef

intake among treated groups (Il and IV) weretreated diabetic groups (Ill and IV) were still lemthan
statistically significant when compared with théttiee  those of control group .
control group (p<0.05). Along the same line (Tab)e

the average water intake of group (II) and (lll)reve DISCUSSION

77.3 and 85.7 mL da}; respectively, at the end of the

experimental period, which was significantly monan Insulin is well known as an anabolic hormone that
in the control group, which was 24.4 mL day plays a vital role in maintenance of body growthl an

overall body metabolism. Partial or complete insuli

deficiency in diabetic humans as well as in induced
diabetic experimental animals appears to have adver
effects on all organs, including reproductive
organ&*?° This present study was amid to evaluate
the effects of methanol extract &f. pilulifera on

Effect on serum glucose concentration: An increase

in serum glucose concentration (mg Ylwas recorded
in untreated diabetic group, relative to the cdrgroup
(Table 4). After four weeks, the serum glucose
concentration in untreated diabetic group increased

357.6 mg dC". In treated diabetic rats (Groups HI/IV), . . .
the Seruﬂ] glucose concentration increc(';lsed t% 2§1d5) reproductive organs of STZ-induced diabetes mdte ra

231.3 mg dr%, respectively, after four weeks, which Our current data indicate that blood glucose lewater

was significantly less than in the untreated diabet and food intake significantly increased, but bodjight
group (p<0.05). gain decreased after injection of STZ in male rats.

These findings are consistent with previous stutlictv
Effect on serum level of testosterone: The diabetic indicated that the cytotoxic action of STZ is meelia
rats experienced a decrease in serum testosteresls,| by the formation of free radicals such as supemxzidd
to 62% of the levels of the control rats at thedhieek  hydroxyl radical$?2% The action of these free
and 71% at the fourth week (Table 5). Treatmerthef radicals can cause rapid destruction of R-cells of
diabetic rats witHJ. pilulifera (Groups I1l/IV) caused a pancreas, resulting in partial or complete losmsiilin
significant increase in the levels of testosterimea  production and leading to the development of
dose-dependent manner (p<0.05). hyperglycemia and its complications. These changes
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are also the normal effect of diabetes mellitus.complications of diabetes by inhibiting the fornoatiof
Furthermore, our results also showed thatfree radicals in induced-diabetic aninf&t&®. Taken
administration of U. pilulifera extract resulted in together, our results combined with those of presio
lowering of blood glucose level, water and foochk®  findings allow us to suggest that the leafa&ott of
significantly and improving body weight gaining & U. pilulifera contains bioactive compounds with
dose-dependent manner in diabetic male rats with nantioxidant activities which might reverse the toxi
apparent side effect. This confirms the study ofaction of STZ and thus restorirgscell integrity and
Kavalali et al.®! who reported that a significant anti- metabolic function which are responsible for systhe
diabetic effect was observed in STZ-diabetic rathea  of insulin. However, it is also important to nobet our
dose of 100 mg kg of lectin isolated frontJ. pilulifera  data lack direct evidence that links free radical
after administration for 30 days. However, theinhibition to the improvement of function and grovaf
mechanism of action of this compound has not bee-cells of pancreas and reproductive cells of diabet
reported. male rats. In addition, these positive effects are
Furthermore, our study also shows that injectibn oprobably due to the presence of bioactive compounds
male rats with STZ compound reduced weights ofsest with antidiabetic and/or insulinomimetic activity
and epididymis, testosterone production and spermesulting in an increase in glucose utilization and
motility and count, suggesting a toxic effect ofZSih ~ metabolism in peripheral tissues as reported byakdiv
the structural and functional integrity of testmul et al.®. We can not also exclude the possibility that
tissues. Our results are in agreement with previoughese bioactive compounds might cause glucose fevel
published reports which revealed that induction ofnormalize and/or drive glucose metabolism by some
diabetes by high doses of STZ in male testes lead tother unknown mechanisms. Such mechanisms may
reduction in testosterone production, suggesting a@esult in reduction of hyperglycemia which mighade
decrease in the function of both Leydig (testostero to resolution of the other down-stream patholodfieats.
producing cell) and Sertoli (spermatogenesis), twhic Therefore, additional experiments will be needed to
might be caused by a reduction in insulin secr€tfdn  characterize the details of the mechanism(s) bymi
An early study also indicated that glucose oxidaad pilulifera normalize the glucose level and/or affects the
utilization are important means by which sperma#ozo function and growth of both pancreas and reprodecti
derives energy for their motili/’. Taken together, the organs of diabetic male rats.
negative impact of STZ on reproductive organ ofemal
rats in this study probably can be explained by a CONCLUSION
reduction in insulin secretion, leading to develaptn
of hyperglycemia as suggested above. This notion is In conclusion, the present study indicates that
consistent with and supported by other studies lwhic administration of STZ in rats induces hyperglycemia
reported that hyperglycemia induces oxidative stres and exhibits a number of defects in reproductive
can cause inactivation of antioxidant defense emmym organs of male rats. On other hand, methanol extrac
and increase production of free radicals and suclf U. pilulifera exhibits antihyperglycemic and
conditions result in increase glycosylation andspermatogenic activities in STZ-induced diabetidema
oxidation of proteins and membrane dysfunction ofrats. These activities are responsible, at leastypéor
target cells, especially tiecells of pancre&s2°. these improvements that have been seen in the
Interestingly, our current study also shows far th performance of male reproductive system of diabetic
first time that oral administration &f. pilulifera extract  rats. In addition, these findings suggest the ssi
for four weeks improved the production of testostey,  utilization of U. pilulifera extract as a therapy to
weights of testis and epididymis, sperm motilitydan prevent the development of diabetes in later lifiel a
count in STZ-diabetic male rats. Recently, methanolmprove the performance of male reproductive system
extract of differenparts ofU. pilulifera extracts were in animals and humans.
found to exhibit powerful antioxidant activity agat
various oxidative systemm vivo®”. The antioxidant ACKNOWLEDGMENT
activity of these extracts has been attributed he t
reduction of lipid peroxidation and elevation of This research has been partially supported by
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