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Summary  
       The present study is aimed to investigate the influence of an aqueous extract of Tribulus 

terrestris on some biochemical parameters namely, alkaline phosphatase (ALP), Iron,  

phosphate (PO4), sodium (Na
+
), potassium (K

+
),  aldosterone, and cortico steroid in unilateral 

and bilateral castrated male rabbits. Thirty mature male rabbits which are divided randomly in 

to six groups. group 1: is control, group2: orally administrated 150 mg / kg / day of an 

aqueous extract of T. terrestris, group3: is bilateral castrated rabbits received D. W., group4:  

is bilateral castrated rabbits received (150 mg / kg / day) of the extract, group 5: unilateral 

castrated rabbits received D. W., group 6 is unilateral castrated rabbits received 150 mg / kg / 

day of the extract, all doses were given orally every day for 30 days. At the end of the 

experiment, sera were collected and biochemical tests measured. The results showed a 

significant (P<0.05) increased  in ALP level in group 2 and in PO4 level in group 5 in 

comparison with group1, while  PO4 level tended to be decreased significantly (P<0.05) in 

group 6 when it compared with group 5. The results also showed a significant(P<0.05) 

increased in (K
+
) and (Na

+
) in group 2 and group 6 in comparison with group1 while there 

was a significant(P<0.05)  decreased in (K
+
) and (Na

+
) in group 4 when it compared with 

group 2. In addition there was a significant (P<0.05) increased in aldosterone concentration in 

group 6 compared with group 1 and group 2. While there was a significant decreased in 

cortico steroid concentration in group 3 , 5 and 2 compared with group 1 but the cortico 

steroid showed a significant (P<0.05) increased in group 6 compared with group 1. There 

were no significant differences between groups concerning the iron concentration. 

Keywords: Aqueous Extract, Tribulus terrestris, orally administration, Biochemical 

Parameters, Castrated Male Rabbits. 

 

في بعض  L Tribulus terrestris تخلص المائي لنبات القطبتأثير المس

 المعاييرالكيموحياتية في ذكور الأرانب المخصية
عبير عثمان موسى    

1
رشا حسين كبة  و 

7
 ياسر عبد الحسين جعفرو 

1
جامعة بغداد  -العلوم كلية  -الحياة قسم علوم 

7
 راقالع - جامعة بغداد -العلوم كلية  - علوم الكيمياء قسم 

 

 لخلاصةا

فاي بعا    Tribulus terrestisتهدف الدراسة الحالية التحري عن تأثير المستخلص المائي لثمار نباا  الطبا              

كورتيكاو والحدياد والفوسافا  والداوديوم و البوتاسايوم واسلدوساتيرول و الالطاعادي  فوسفاتيزعايير الكيموحياتية وهي الالم

علا  ساتة مرااميا  المرموعاة اسولا  هاي مرموعاة حيواناا  التررباة قسام   البالغاة مان الاوكور  في ثلاثين أرنبا   ستيرود

يوم من المستخلص المائي للطبا ، والمرموعاة الثالثاة تتكاول مان \كغم\ملغم 051السيبرة ، و المرموعة الثانية جرع  ب 

ياوم \كغم\ملغم 051  مخدية كلياا جرعا  ب أران  مخدية كليا أعبي  ماء مطبر، و المرموعة الرابعة  تتكول من أران

ماان مسااتخلص الطباا ، والمرموعااة الخامسااة تتكااول ماان أراناا  مخدااية جزئيااا أعبياا  ماااء مطباار، وأ ياارا االمرموعااة 

ياوم مان المستخلص اساتمر  المعاملاة ثلاثاين يوماا، \كغم\ملغم 051السادسة تتكاول مان أرانا  مخداية جزئياا جرعا  ب 

 (P<0.05)عينااا  الاادم لغاار  قياااي المعااايير الكيموحياتيااة ا هر  النتااائ  ارتفااا  معنااوي  وبعااد انتهاااء ماادتها تاام جمااا

لاوح   ارنتها ماا مرموعاة السايبرة في المرموعة الخامسة عند مط PO4في المرموعة الثانية وفي مستوى  ALPلمستوى 

أ هار  ا المرموعة الخامسة  ارنتها مفي المرموعة السادسة عند مط PO4في مستوى  (P<0.05)حدوث إنخفا  معنوي 

Kفااي مساتوى تركيااز كا  ماان  (P<0.05)النتاائ  حدااور إرتفاا  معنااوي 
+
 , Na

+
فااي المرموعااة الثانياة والسادسااة عنااد  
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Kفي مستوى  (P<0.05)مطارنتها ما مرموعة السيبرة ، في حين حد  انخفا  معنوي 
+
 , Na

+
في المرموعة الرابعاة  

فاي مساتوى تركياز اسلدوساتيرول فاي   (P<0.05)  فضلا  عان حداور انخفاا  معناويعند مطارنتها ما المرموعة الثانية

المرموعة السادسة بالمطارنة ما مرموعة السيبرة والمرموعة الثانية ، وحدور انخفا  معنوي لمساتوى الكاورتزور فاي 

عناوي لمساتوى الكاورتزور فاي المرموعة الثانية والثالثة والخامسة بالمطارناة ماا مرموعاة السايبرة ، بينماا حادث ارتفاا  م

 المرموعة السادسة بالمطارنة ما مرموعة السيبرة  في حين لم يظهر الحديد أي فروق معنوية بين المراميا الموكورة آنفا   

بيناا  نتااائ  الدراسااة الحاليااة التاااثيرا  الموجبااة لمسااتخلص نبااا  الطباا  فااي تركيااز الفوساافاتيز الطاعاادي و الدااوديوم 

       فوسفا  و الالدوستيرول و الكورتيزور الضرورية في كثير من و ائف الرسم والبوتاسيوم وال

 .ذكور الأرانب المخصية ,المعاييرالكيموحياتية  ,نبات القطب , المستخلص المائي  - مفتاحية:الكلمات ال

 

Introduction 
       The requirements of the present market for ecological production laid the use of plant 

extracts in the feed industry as an alternative nutritive antibiotics and synthetic hormones (1). 

Recently one of the most popular phytoproducts is an extract of annual herb Tribulus 

terrestris L. (Zygophylaceae). The occurrence of glycosides, steroids, saponins, flavonoides, 

alkaloids, tannins, vitamins, unsaturated fatty acid, cinammic acid, and amides has been 

reported in Tribulus terrestris (2). This plant has been used in the folk medicine by Arabs (3) 

and it has played an important role as aphrodisiac plant in east countries and Bulgaria, and for 

treatment of erectile dysfunction, diabetes, tumors, cardiovascular-, respiratory-, and other 

diseases (4). There are many clinical investigations about the effect T. terrestris on humans 

and labor animals were carried out, but there are no data concerning the effect of T. terrestris 

extract on Iron. 

      The objectives of this study are to examine the effect of aqueous extract of T. terrestris on 

some biochemical parameters of blood serum in normal and unilateral, bilateral castrated 

rabbits. 

Materials and Methods 
       T. terrestris fruit was collected from the garden of Baghdad University in Al-Jadiria, then 

cleaned, dried in room temperature and ground in to fine powder by electric grinder and 

stored in 4 ◦C until using them. 

        Preparation of an aqueous extract for T. terrestris fruits was carried out as follows, 100 

gm of dried fruits was transferred in to a conical flask and 500 ml of distilled water was in a 

rate of 1:5 w:v shaked by electric shaker for 2 hours and left in room temperature for 24 

hours, the mixture was filtered by four layers of gauze and put in plan tube and centrifuged 

mixture in centrifuge at 2000 rpm for 10 minute. The supernatant was filtered by Whatmann 

no.4 filter paper. Filtrate mixture was concentrated by oven for 72 hours to obtain crude 

extract. This extract was stored in dark sterile screw bottle 4 ◦C until use (5). 

Thirty mature male rabbits weighted 1350 – 1775 g were obtained from local markets, housed 

in Biology Department/ College of Science/ University of Baghdad. 

      The room temperature was between   -     C. animals were fed by special food of 

laboratory animal (pellets) and clover, and were gave water and food ad labium. 

       Castration was done as following steps: Twenty mature male rabbits were anesthetized by 

intramuscular injection xylazine 5 mg / kg and Ketamine 15 mg / kg / BW (6). Sterilizing the 

scrotum by alcohol and a median skin incision in about 1 cm was made at the tip of scrotum. 

The testes were removed surgically, then the scrotum was closed by sewing it by a sterilized 

silk and sprayed by Medoxy spray after sterilized it by non-existent alcohol to prevent the 

area from contamination. The rabbits were left out for 15 days to recover from the surgery. 

The previous steps also used for unilateral castration rabbits but one testis was isolated. 

Animals were divided into six groups (5 rabbits per group) Group 1: control animals received 

distilled water (D. W.) Group 2: normal animals orally administrated an aqueous extract of T. 

terrestris in a dose of 150 mg / kg / day. Group3: bilateral castrated rabbits received D. W. 

Group 4: bilateral castrated rabbits received 150 mg / kg / day of an aqueous extract of T. 
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terrestris. Group 5: unilateral castrated rabbits received D. W. Group 6: unilateral castrated 

rabbits received 150 mg / kg / day an aqueous extract of all doses were given orally every day 

for 30 days. 

     After 30 days, blood samples were taken by heart puncture. Sera were separated by 

centrifugation 3000 rpm for 15 min. then they kept in -  ◦C until using them, to measure 

ALP, Na
+
, K

+
, Fe, PO4, cortico steroid and aldosteron by using biochemical tests. 

         Statistical analysis was done by using statistical package of social sciences (SPSS) 

version 17 (Inc., Chicago, IL, USA) computer software. .Differences between groups were 

analyzed using an analysis of variance (ANOVA), (P < 0.05) was regarded as statistically 

significant. 

Results and Discussion 
The results of the analysis showed a significant (P<0.05) increased in Alkaline phosphatase 

(ALP) concentration in the group that received aqueous extract of T. terrestris in comparison 

with control. This results agreed with Rajendar, etal., )7) who concluded that T. terrestris 

offered a protective effect against Cd-induced testicular damage in rats.  The beneficial effect 

of T.terrestris on testes can be attributed to antioxidant and metal chelating effect of T. 

terrestris. In many cases, either ALP was increased slightly or it did not change at all 

(Table1). In addition to that, phosphorous (PO4) showed a significant (P<0.05) increased  in 

unilateral castrated rabbits group compared with control and this results agreed with Nerurkar 

and Sahasrabundhe, who observed  that (PO4) is increased in castrated mice (8). While in 

unilateral castrated rabbits received aqueous extract of T. terrestris , the concentration of 

(PO4) was significantly (P<0.05) decreased  , and that may be due to the protective effect T. 

terrestris by metal chelator activity (7). 

       The results also showed a significant (P<0.05) increased in Potassium (K
+
) and Sodium 

(Na
+
) in normal rabbits received extract group and unilateral castrated rabbits administrated 

extract compared with control, because of T. terrestris extract increased in the membrane 

potential (9). While there were a significant (P<0.05) decreased  in K
+
 and Na

+
 in by lateral 

castrated rabbits administrated extract group compared with normal rabbits received extract 

group because castration (deficiency of testosterone) caused a lowering in the membrane 

potential (10), resulted from flow of positive sodium ions into the cell (11).  

       The unilateral castrated rabbits group showed no significant (P<0.05) increased   in 

aldosteron concentration comparing with control, this result may be due to the effect of 

castration which leads to decrease testosterone levels as a result of absence of testis (12), and 

some articles refers to antagonistic relationship between testosterone and aldosteron levels 

(13). 

         While in The unilateral castrated rabbits received extract there is a significant (P<0.05) 

increased  when compared with control, because of the effect of extract which stimulate 

adrenal gland to secret aldosteron and this could probably due to direct conversion of T. 

terrestris  extract in to  Dehydroepiandrosterone (DHEA) (14). 

        In addition to that, there was a significant(P<0.05) decrease  in cortico steroid 

concentration in unilateral and bilateral castrated rabbits and normal rabbits that orally 

received extract compared with control, this result disagree with Fisher, et al., (15) who 

reported that castration induced increases in cortico steroid. In many researches that achieved 

on human suggested a significant negative relationship between cortico steroid and 

testosterone (16). While Lubbers et al., (17) who found similar cortico steroid concentrations 

measured in castrated and control calves. While, the unilateral castrated rabbits administrated 

T. terrestris extract, showed a significant (P<0.05) increased in comparison with control 

group, this may be due to the significant role of T. terrestris in induction of endogenous 

steroid production (18). 
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       The results also showed no significant differences between all groups in Iron 

concentration, this results disagreed with Hussein et al, (19) who concluded that castration 

caused a marked decreased in Iron and other metals. 

 

Table 1: Effect of aqueous extract of Tribulus terrestris on ALP, Iron, PO4,  Na+, K+, 

aldosteron, and cortico steroid concentration  in different groups of rabbits 

 ALP 

U/L 

Iron 

Umg/

dl 

PO4 

Mg/dl 

K
+
 

Mmol/l 

Na
+
 

Mmol/l 

Aldosterone 

Mg/dl 

Cortico 

steroid 

Ng/dl 

Group 1 34.50 205.13 3.47 3.89 159.80 41.00 40.25 

Group 2 104.25* 269.50 4.90 6.00* 187.80* 41.00 21.33* 

Group 3 78.20 264.35 4.78 4.84* 147.60* 42.00 18.85* 

Group 4 84.73 312.3 4.92 4.57* 147.63* 43.00 41.50* 

Group 5 74.00 265.38 5.80* 4.70* 150.57* 44.50 22.35* 

Group 6 54.40 265.38 3.90* 5.34* 177.95* 47.50* 70.45* 

Values represent means and (*) represents a significant differences (P<0.05) 

 

       Group 1: control animals received distilled water (D. W.) ,Group 2: normal saline 

received an aqueous extract of T. terrestris in a dose of 150 mg / kg / day, Group3: bilateral 

castrated rabbits received D. W., Group 4: bilateral castrated rabbits received 150 mg / kg / 

day of an  aqueous extract of T. terrestris, Group 5: unilateral castrated rabbits received D. 

W., Group 6: unilateral castrated rabbits received 150 mg / kg / day an aqueous extract of all 

doses were given orally every day for 30 days. 

 

References 
1. Grigorova, S.; Vasileva, D.; Kashamov, B.; Sred Kova, V.; and  Surdjiiska, S. (2008) 

Investigation of Tribulus terrestris extract on the biochemical parameters of eggs and 

blood serum in laying hens Archiva Zootechnica, 11 (1):39-44. 

2. Adaikan, P.G. ; Gauthaman, K.;  and  Prasad, R. (2000). Protractile pharmacological 

effects of Tribulus terrestris extract on rabbit corpus cavernosum. Ann. Acad Med., 29 (1): 

22-26.  

3. Rowland, D. and Tai, W. (2003). A review of plant – derived and herbal approaches to the 

treatment of sexual dysfunction. J. Sex Marital Ther., 29 (3):185-205. 

4. Nicolov, B. (2007) Tribulus terrestis – killer of cholesterol 24 Chasar, Sofia, Snedecor, 

D.H.1961. Statistical methods, Moscow. 

5. Zheng-Mu, M. ; Sakai, I. ; Ose, Y. ; Sato, T. ; Nagase, H. ; Kito, H. ; Mizu, M. ; One, K. 

and Nakane, H. (1990). Antimutagenic activity by medical plants in trailonal Chinese 

medicines. Shoy. Akugaku Zasshi., 44 (3): 225 – 229. 

6. Shnain, H. ; Nabeeh, MA. and Burhan, IA. (1989). Operative veterinary surgery. Higher 

Education Printing Establishment. Pp: 3-4 (In Arabic). 

7. Rajendar, B.;  Bharavi, K. ;  Rao, GS. 
; 
 Kishore

   
, BV.; Ravi Kumar, P.; Satish Kumar, 

CS.; and  Pankaj Patel, T. (2011). Protective effect of an aphrodisiac herb Tribulus 

terrestris Linn on cadmium-induced testicular damage. Indian J. Pharmacol., 43 (5): 568-

573. 

8. Nerurkar, MK. and Sahasrabundhe, MB. (1956). Influence of Gonadectomy and Foster- 

Nursing on the metabolism of calcium in C3H, C57BL, and A mice. Cancer Res., 16:504-

508. 

9. Hua, T. (2005). Inhibitory effects of Gross saponine of  Tribulus terrestris on neonated rat 

cardiomyocyte apoptosis. J.  Jilin. University. 

http://www.ijp-online.com/searchresult.asp?search=&author=B+Rajendar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=K+Bharavi&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=GS+Rao&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=P%2EV%2ES+Kishore&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=P+Ravi+Kumar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=C%2ES%2EV+Satish+Kumar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijp-online.com/searchresult.asp?search=&author=T+Pankaj+Patel&journal=Y&but_search=Search&entries=10&pg=1&s=0


The Iraqi J. Vet. Med. 36 (2):217– 221 ; 2012 

771 

10. Cheung, YM. ;  Hwang, JC.; and PY. (1978). Wong Membrane Potentials of epithelial 

cells in the epididymus of rats. Ionic and castration effects. Comp. Biochemi. Physiol. 

Part A: Physiology, 59 (4): 403-407. 

11. Morrin, F. and Steveley, B. (2012). Principle of Cell Biology Lectures". Dept. Bio., 

Memorial University of Newfoundland.  

12. Gauthaman, K.;  Adaikan, P. and  Prasad, R. (2002). Aphrodisiac properities of Tribulus 

terrestris extract (protodioscin) in normal and castrated rats. Life Sci., 71 (12): 1385-

1396. 

13. Rossier, BC. ; Greeing, K. ; Gaggler, HP. ; Claire, M. and Carvol, P. (1980) Testosterone 

: a specific competitive antagonist of aldosterone in the toad bladder. Am. J. physiol., 239 

(5): 433-439. 

14. Gautharran, K. and Adaikan, P. (2008). The normal effect of Tribulus terrestris and its 

role in the management of male erectile dysfunction-an evaluation using piramites, rabbit 

and rat. J. Phy. Med., 15: 44-54.  

15. Fisher, AD.; Crowe, MA.; Alonso De La Varga, ME. and Enright, WJ. (1996). Effect of 

castration method and the provision of local anesthesia on plasma cortico steroid, scrotal 

circumference, growth and feed intake of bull calves. J. Anim. Sci., 74: 2336 – 2343. 

16. Brownlee, KK.; Moore, AW. and Hackney, AC. (2005). Relationship between circulation 

cortico steroid and testosterone: Influence of physical exercise. JSSM. 4 (1): 76 – 83. 

17. Lubbers, BV.; Coetzee, J.; Toerber, S. ; Gehring, R. , Thompson, D. ; White, B. and 

Apleym, M. (2009). Comparison between plasma substances P and cortico steroid 

concentrations following castration in beef calves. J. Aplli. Anim. Wel. Sci., 12 (2): 154 – 

155. 

18. Mackenzei, B. (1998). (Supplements (www) available from: http//www. brianmac. co.uk/ 

drugs.htm. 

19. Hussein, SA.; Azad, ME. and Abdel-Maksoud, H. (1999). Metabolic changes concerning 

the effect of castration on some blood constituents in male rabbits. DTW., 106 (3): 113 – 

118. 

 

 

 

 

 


