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ABSTRACT 

This study was performed to determine the effect of Tribulus terrestris  in genital male rats 

treated with amlodipine. Twenty four animals from adult male albino rats were divided into four 

groups ( six animals per group), the first one is considered as a control group, the second group 

treated with 0.2 mg/kg of amlodipine , the third group where treated with 5 mg/kg of Tribulus 

terrestris and the fourth group is the mixed one in which the animals treated with both 

amlodipine (0.2 mg/kg) and the Tribulus terrestris (5 mg/kg). The experiment lasted for six 

weeks and then after the animals were sacrificed in order to the study of hormonal and 

pathological changes. 

The results revealed no significant increase in the levels of the testosterone hormone in a 

group treated with Tribulus terrestris as well as the study showed some histological changes are 

important for Tribulus terrestris represented with the increase in the development of sperms 

compared with amlodipine group which showed some negative effects. 

The study concluded that there was an effective reproductive efficiency of Tribulus 

terrestris in spite of the inability of the plant to minimize the negative effects of amlodipine.  
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  المستخلص:
كىس انجشراٌ انًعايهت بالايهىديبيٍ. حيث يعذ َباث هذفج انذساست انحانيت نًعشفت حأثيش َباث انحسك في انكفايت انخُاسهيت نز

 انحسك يٍ انُباحاث انعشبيت انًهًت في اسخخذايها كًحفض نهجهاص انخُاسهي. 

حيىاَا يٍ ركىس انجشراٌ انبيضاء انبانغت وقسًج انى اسبع يجاييع بىاقع سج حيىاَاث نكم  24اسخخذيج في هزِ انذساست 

يجًىعت ، حيث اعخبشث انًجًىعت الاونى كًجًىعت سيطشة وانًجًىعاث انبقيت كًجاييع يعانجت حيث جشعج حيىاَاث 

يهغى/كغى يٍ الايهىديبيٍ  ايا  0.2وجشعج انًجًىعت انثاَيت  انًجًىعت الاونى بانًاء انًقطش وعذث كًجًىعت سيطشة

يهغى/كغى يٍ َباث انحسك وانًجًىعت انشابع جشعج فقط بُباث  5يهغى / كغى و   0.2انًجًىعت انثانثت فجشعج بالايهىدبيٍ 

عاييش انهشيىَيت وانخغيشاث يهغى / كغى واسخًشث انخجشبت نًذة سخت اسابيع بعذها حى انخضحيت بانحيىاَاث نذساست انً 5انحسك 

 انُسيجيت.

اوضحج َخائج انذساست صيادة في يسخىياث هشيىٌ انخسخيسخيشوٌ نهًجًىعت انًعانجت بُباث انحسك يقاسَت بانًجاييع انباقيت 

عهى انشغى يٍ عذو وصىل يسخىياث هزا انهشيىٌ انى الاهًيت انًعُىيت كزنك اوضحج انذساست وجىد بعض انخغيشاث 

انًهًت بانُسبت نًجًىعت َباث انحسك حيث اوضحج وجىد صيادة في عًهيت حطىس انحيىاَاث انًُىيت يقاسَت بًجًىعت انُسيجيت 

 الايهىديبيٍ حيث اوضحج بعض انخاثيشاث انسهبيت .

نخأثيشاث اسخُخج يٍ انذساست وجىد حاثيش فعال نُباث انحسك في انفعانيت انخُاسهيت عهى انشغى يٍ عذو قذسة انُباث عهى حقهيم ا

 انسهبيت نلايهىديبيٍ.

 الايهىديبيٍ ، َباث انحسك ، ركىس انجشراٌ ، انكفايت انخُاسهيت. -كهًاث انًفخاح:
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INTRODUCTION 

Tribulus terrestris is a tap rooted herbaceous perennial plant. It is a member of the 

Zygophyllaceae family, the annual herb found in many tropical and moderate areas of the world, 

including the U.S. and Mexico, the Mediterranean region, and throughout Asia [1].It is about 30 to 

70cm high; it grows as a summer annual, has yellow flowers and satellite shaped carpel fruits 

[2].Tribulus terrestris, contains steroidal saponin, and act as a natural testosterone enhancer, 

Tribulus terrestris increases testosterone through increase in luteinizing hormone (LH) as well as 

there is good confidence that Tribulus terrestris is useful as a sexual enhancement herb[3].This 

plant has several advantages including antimicrobial, antibacterial, antioxidant and antitoxic 

activities used in the treatment of cardiovascular diseases, diabetes, tumors, articular pains and 

respiratory diseases [4].  In Iraq T. terrestris is used in folk medicine as tonic, aphrodisiac, 

analgesic, astringent, stomachic, antihypertensive, diuretic, lithontriptic and urinary anti-infective 

[5].Tribulus terrestris increases body ability to produce muscular mass and physical strength. 

Furthermore, it causes production of red blood cells and improvement in circulation and oxygen 

transportation. Long-term use of Tribulus terrestris results in dilatation and improvement of 

coronary arteries without any side effects. [6] 

Tribestan is a component of Tribulus terrestris which increases libido in addition to preventing 

infertility and menopausal disorders [7]. Dioscin present in Tribulus terrestris increases male sexual 

ability by increasing free testosterone levels and balancing levels of estrogen, progesterone and 

pregnenolone [8]. Since this plant contain protodioscin (PTN) and saponin which increases levels of 

testosterone and Luteotropic hormone (LH), it has been used for the treatment of sexual impotence 

in the traditional medicines of China and India from long ago [9].The aphrodisiac properties of 

Tribulus terrestris extract that contains protodioscin (PTN), a steroidal saponin that forms 45% (dry 

weight) of the extract was explored in castrated rats (10). 

Administration of Tribulus terrestris to humans and animals improves libido and 

spermatogenesis , PTN is also found to increase the levels of testosterone, luteinizing hormone [11]. 

Besides, using Tribulus terrestris in addition to other herbal drugs has improved erection and 

sexual behavior in rat [12]. In another Animal studies in rats, rabbits and primates have 

demonstrated that administration of Tribulus terrestris extract can produce statistically significant 

increases in levels of testosterone, dihydrotestosterone and dehydroepiandrosterone. According to 

the findings of these studies showing Tribulus terrestris to increase sexual hormones, to improve 

sexual behavior and erection, it seems that this plant can be effective in spermatogenesis as well 

[13]. 

Amlodipine (as besylate, mesylate or maleate) is a long-acting calcium channel blocker 

(dihydropyridine class) used as an anti-hypertensive and in the treatment of angina. Like other 

calcium channel blockers, amlodipine acts by relaxing the smooth muscle in the arterial wall, 

decreasing peripheral resistance and hence reducing blood pressure; in angina it increases blood 

flow to the heart muscle. Amlodipine does also act as functional inhibitor of Acid 

Sphingomyelinase (FIASMA) [14]. 

  Amlodipine, ,has been shown to decrease sperm count in sperm suspensions collected from 

cauda Epididymis of rats[15] .In humans, long term treatment with amlodipine resulted in 

azoospermia in semen and few non-motile sperms in testicular sperm extraction. This indicates that 

long term use of amlodipine not only inhibits spermatogenesis but it also impairs sperm motility. 

Previous study has shown that long term treatment with amlodipine resulted in decreased serum 

testosterone level , and suppressed spermatogenesis as indicated by reduction in mean seminiferous 

tubular diameter and height of germinal epithelium [16].  

The present study was designed to determine the effects of Tribulus terrestris on reproductive   

performance in male rate treated with amlodipine. 

 

 

 
 

http://en.wikipedia.org/wiki/Testosterone
http://en.wikipedia.org/wiki/Dihydrotestosterone
http://en.wikipedia.org/wiki/Dehydroepiandrosterone


Journal of Kerbala University , Vol. 13 No.2 Scientific . 2015 
 

218 

MATERIALS AND METHODS 

 Healthy Sprague Dawley male rats 12-14 weeks of age weighing between 150-200 gm. were 

used for present study. The animals were kept in plastic ideal cages in an animal house maintained 

under controlled atmospheric condition in College of Pharmacy at University of Kerbala. The 

animals were accommodated for a 10 days before the experiment. They were maintained in 

standard conditions at room temperature and relative humidity at 60± 5% for 12 hours light dark 

cycle. They have been given standard pellet diet and water was supplied ad-libitum throughout the 

course of study.  

In the present study the animals were divided into four groups , six animals in each one. The groups 

are divided as the followings:- 

1- Control group treated with distill water. 

2- Amlodipine group treated with 0.2 mg/kg 

3- Mixed group treated with amlodipine 0.2 mg/kg and Tribulus terrestris 5mg/kg (raw material 

from local market) suspended in distill water. 

4- Herbal group treated with Tribulus terrestris ( from local market) 5 mg/kg 

     All the animals drenched every day orally with their suitable dose for 6 weeks via a stainless 

steel intubation needle. The weights of animals were measured weekly to adjust the dose of 

drugs. 

Laboratory tests:- 

          At the end of study all the animals were deeply anesthetized with chloroform and sacrificed , 

most of blood was withdrawn by cardiac puncture. Serum was separated from the blood by a 

centrifuge 5000 rpm for 5 minutes. Testosterone hormone levels was tested by Tosso-AIA 

apparatus .The testis of both sides were dissected out from each male, weighted by electronic 

balance to calculate the gonado somatic index (GSI). 

Gonado-Somatic Index (GSI) =(Gonad weight/total body weight) ×100 

Where Gonad weight= (weight of the right testis + weight of the left testis)/2 [17]. 
 

Tissue preparation:- 
 

The organs were carefully made free from surrounding fat and connective tissue, washed 

briefly with tab water and immediately placed in 10% formal saline. The organs from one side of 

each animal were tested for histopathological changes. [18] 
 

Statistical analysis:- 
 

Results were expressed as mean ± SE. Statistical significance was calculated by using one way 

analysis of variance ( ANOVA) by SPSS software version 12.0 (p˂ 0.05) was considered as 

significant. Values bearing different letters as superscripts showed significant differences 

 (p≤ 0.05). [19] 
 

RESULTS 

According to body weight, there is weight gain in the third group in comparing with control 

group, while it was significantly decreased in second group in compare with control one ( table 1). 

The results of gonadosomatic index indicate non-significant increase in third group in compare 

with control and second group ( table 2). As well as the testosterone level of the third group 

increase in comparing with control but it not reach to statistically significant levels, while the level 

in second group was decreased in comparing with control (table 3).   

The histopathological pictures revealed that there is significant cellularity plus degenerative 

changes and parenchymal congestion with focal degeneration in seminiferous tubules of amlodipine 

treated group comparing with control ( image 2). While the histopathological pictures of amlodipine 

and Tribulus terrestris treated group indicates relative increase in cellularity with few centrally 

located mature sperms and no significant degeneration seen (image 3). 

Comparing with the fourth group there is a significant increase in spermatogenic activity with 

large number of mature sperms in this group (Image 4).  

 



Journal of Kerbala University , Vol. 13 No.2 Scientific . 2015 
 

219 

 

Table (1), represent the effect of amlodipine and Tribulus terrestris on body weight . 

    

Weight gm. Groups 

259.6  ± 8.68 b Control group 

239.6 ± 4.44 d Amlodipine group 

262.2 ± 6.68 a Tribulus terrestris group 

245.8 ± 5.70 c Amlodipine and Tribulus terrestris 

group 

    -Means with different letters refers to significant differences between groups. 

    Mean ± SE  P≤ 0.05 

 

 

 
 

Table (2), represent the effect of amlodipine and Tribulus terrestris on Gonadosomatic index  

Gonadosomatic index Groups 

0.30 ± 0.04 Control group 

0.0570.36 ± Amlodipine treated group 

0.41 ± 0.037 Tribulus terrestris group 

0.41 ± 0.052 Amlodipine and Tribulus terrestris 

group 

                  Mean ± SE  P≤ 0.05 

 

 

 

 
Table (3), represent the effect of amlodipine and Tribulus terrestris on testosterone  

 

Testosterone ng/dl Groups 

235 ± 58.59  Control group 

297.3 ± 54.96  Amlodipine treated  group 

435.3 ± 54.48  Herbs treated group 

224.3 ± 18.21  Amlodipine and herb treated group 

   Mean ± SE  P≤ 0.05 
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             Figure (1), graphical representation of testosterone level C=control group, A=      

            amlodipine group, H= Tribulus terrestris group, M= mixed treated group (amlodipine      

            and Tribulus terrestris)  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

                           Image (1): transverse section of seminiferous tubules in control group show  

                           normal cellularity and normal spermatogenic action of the seminiferous tubules. 

                           (X20, H&E stain) 
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                          Image (2): transverse section of seminiferous tubules in amlodipine treated group 

show   

                          significant hypocellularity plus degenerative changes and parenchymal congestion 

and  

                         focal degeneration in some tubules. (X20, H&E stain)  

 
 

 

 

 

 

 

 

 

 

 

 

                   Image (3): transverse section in (amlodipine and Tribulus terrestris ) treated group testis  

                  show relative increase in cellularity with few centrally located mature sperms no 

                  significant degeneration seen. (X20, H&E stain) 
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                    Image (4): transverse section in Tribulus terrestris treated group testis show significant  

                    increase in spermatogenic activity with large number of mature sperms. 

                   (X20, H&E stain) 

 

DISCUSSION 

 Tribulus terrestris is now being promoted as a booster for the purpose of increasing sex drive. 

Its use for this purpose originated from a Bulgarian study conducted in the 1970s, which found 

effects on free testosterone and luteinizing hormone in men belonging to infertile couples [20]. 

Besides, the group that has been treated with both (amlodipine and Tribulus terrestris ) show no 

significant changing in testosterone and that is significantly become understood that the mechanism 

of action of the two drugs are different . Herb extract have direct hormonal activity , this hormonal 

modulation has been attributed to the presence of the steroidal saponin protodioscin in the plant 

extract .   

It is believed that the hormonal effects of protodioscin are mediated through its metabolic 

conversion into dehydroepiandrosterone  [21], but another study say no direct hormonal effect of 

Tribulus terrestris demonstrated that Tribulus terrestris has no intrinsic hormonal activity, because 

it was unable to stimulate endocrine-sensitive organs in either male or female rats. They also 

demonstrated that the administration of T. terrestris to intact male rats for 28 days did not change 

serum testosterone levels and did not produce quantitative changes in the fecal excretion of 

androgenic metabolites [22]. Image (4) shows significant increase in spermatogenic activity in 

Tribulus terrestris these may be explained by the androgenic effect of herb , androgen have a major 

effect and role in the growth and differentiation of many tissues in addition to the organs of 

reproduction , androgen also responsible for pubertal development of testes . Administration of 

Tribulus terrestris preparation significantly increased the number of spermatogonia, spermatocytes, 

and spermatids in the testes of adult rats , they suggest an intensified DNA synthesis under the 

effect of protodioscin [23]. Image no. (2) of amlodipine treated group there is appearance of blood 

congestion they may be explained by amlodipine induce production of nitric oxide (NO) ,which 

lead to vasodilation effect on capillary vessels which may express the congestion, and amlodipine 

induce degenerative effect and significant hypocellularity as seen in same image, they may be 

explained by amlodipine has recently been described to down-regulate cell proliferation by two 

mechanisms: By inhibiting/reducing the expression of growth factors such as platelet-derived 

growth factor, transforming growth factor ß , and basic fibroblast growth factor ,and by inducing 

apoptosis, explained that amlodipine induced apoptosis by increasing the activity of apoptotic 

enzymes Cascade 3,7 and 8[24]. 

large number of 

mature sperms 
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  Amlodipine induced apoptosis by decreasing the   expression   of anti-apoptotic protein    

(Bcl-2) and   proliferating   cell   nuclear antigen , Image (3) of mixed treated group there is no 

significant degeneration seen with few centrally located mature sperms may explained by that 

Tribulus terrestris protected the Sertoli cells by produce testosterone that plays a crucial role in the 

regulation of Sertoli cells tight junctions permeability barrier [25].  

We used amlodipine drug among the other calcium channel blocker because of amlodipine is a 

long acting dihydropyridine calcium   antagonist   that   inhibits transmembrane      influx    of 

calcium     ions   into vascular     smooth     muscle    and    cardiac muscle.   It   exhibits   selectivity   

for the   vascular   smooth   muscle   cells   than   on   cardiac muscle cells. Experimental facts 

support that amlodipine binds to dihydropyridine (DHP) as well as no dihydropyridine   binding   

sites   of   voltage-dependent   L-type   calcium channels . It is several times more lipophilic than 

the first and second-generation DHP   and   occupies   a   well-defined   position   in   the   bilayer   

membrane. The calcium channel blockers are commonly associated with male infertility, long term 

administration of such drugs has been shown to suppress spermatogenesis [26].  

Our study showed decrease in body weight of rats treated with amlodipine alone  this may be 

related to that intracellular calcium ions play essential role in the regulation of cell growth, calcium 

channel blockers exhibit inhibitory influence on cell proliferation however this effect is more clear 

in malignant cell. Ca2+ channels are divided into  ligand-dependent Ca2+ channels (LDCC) and 

voltage dependent Ca2+ channels (VDCC),VDCCs that are open in response to transmembrane 

voltage changes have been identified in various cell types, including testicular germ cells and 

somatic cells . CCBs  cause drop in the weight of the testes and (gonado-somatic index) GSI  and  

suppressed spermatogenesis. It has been shown that a strong correlation exists between testis weight 

and function (spermatogenesis) in mammals. In the absence of any known pathology, testis weight 

is highly related to daily sperm production[27].   

As far as hormonal control of spermatogenesis is concerned, spermatogenesis depends on 

hypothalamic gonadotrophin releasing hormone (GnRH), pituitary gonadotropins, Luteinizing 

hormone (LH) and Follicle- stimulating hormone (FSH) . LH mediates its effects via testosterone 

and LH induced testosterone synthesis in the Leydig cells is dependent on calcium, so when used 

CCBs may cause disorder in this processes[28]. 

Tribulus terrestris is a traditional herbs have emerged in the past few years as an ‘instant’ 

treatment for sexual and erectile dysfunctions suggested to be effective in treatment of such 

dysfunctions by increasing serum LH and testosterone, and conversion of its phytochemical 

derivative, protodioscin to dehydroepiandrosterone (DHEA), The chemical structure of protodioscin 

is very similar to that of DHEA. Our observations on experimental group revealed that Tribulus 

terrestris administration resulted in increased body and testicular weight which were statistically 

significant when compared with the control. These findings agree with the findings of Gauthaman , 

who showed that treatment of castrated rats with Tribulus terrestris extract resulted in increased 

body and prostate weight. Gauthaman, while evaluating sexual effects of different doses of Tribulus 

terrestris on rats, observed a significant increase in body weight of treated rats which he presumed 

was due to androgenic effect of Tribulus terrestris, producing a stimulus to increase the appetite 

[29].  

Testosterone has mainly two effects on the body firstly, the anabolic effect which mainly 

promotes protein synthesis, decreased nitrogen excretion, muscle growth and secondly, the 

androgenic effect which is responsible for the development and maintaining of the secondary sex 

characteristics, for example changes in hair distribution, physical changes, genital size, and sperm 

production [30]. Steroid hormones work by stimulation of receptor molecules in muscle cells, 

which activate specific genes to produce proteins. They also affect the activation rate of enzyme 

systems involved in protein metabolism, thus enhancing protein synthesis and inhibiting protein 

degradation (called an anti-catabolic effect), in case of GSI amlodipine cause decrease it however  

lengthening  of  treatment cause slightly  increasing  its values but not statistically as in our study, 

so testis weight is a sensitive early marker of gonadal  injury or disorder, this variation may arise 
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from several factors including reactions to injury that mask a decrease in testicular weight like 

edema and, cellular infiltration, Leydig cell hyperplasia [31]. 

The study concluded that there is an effective reproductive efficiency of Tribulus terrestris in 

spite of the inability of the plant to minimize the negative effects of amlodipine and further detailed 

studies are warranted to prove such activity. 
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