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ABSTRACT 

Benign prostatic hyperplasia (BPH) is a chronic urological disorder. 

The aim of this study was evaluation the effects of of Pistacia Atlantica 

on testosterone- induced benign prostatic hyperplasia in wistar male 

rats. Materials and Methods: Hydroalcoholic extract of Pistacia 

Atlantica was prepared by maceration method. Forty rats  were  

prepared and divided  into four  groups  with  10  animals  in  each  

group. BPH induces through daily subcutaneous injection of 3mg  

testosterone enantat (TE) dissolved in corn oil, for 35 days. Pistacia 

atlantica extract was administered daily by oral gavage at doses of 250 

and 500 mg / kg along with the TE injection for 35 days. The negative 

control received daily 1ml / kg of corn oil via subcutaneous injection 

and 1ml / kg normal saline by oral gavage. At the end of the experiment blood was collected 

by heart puncture under light chloroform anesthesia and finally all rats were sacrificed and 

prostate gland was removed. serum was collected immediately by centrifuge for  of 

testosterone, PSA(prostate specific antigen) and blood urea concentration. The data are 

expressed as  mean ±SD.  and analyzed by one-way ANOVA. Results: Daily administration 

of  250 and 500mg /kg of pistacia atlantica extract led to marked decreases in the serum PSA 

and the serum testosterone levels in the treated groups compared to positive group 

.Insignificant decrease was reported in the blood urea concentrationin the treated groups 

compared to positive group. Conclusion:Pistacia atlantica extract effectively inhibits the 

development of BPH induced by testosterone in a rat model.  
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INTRODUCTION 

Benign prostatic hyperplasia is a histological disease characterized by an increased number of 

epithelial cells and stromal cells within prostate. 
 [1]

 BPH has high prevalence that 40% of 

men 50-60 years of age and 90% of men 80-90 years of age have been diagnosed with BPH. 

[2]
 Androgens and aging have been involved in the progression of BPH, but the cellular and 

molecular mechanisms underlying the pathogenesis of BPH are still not fully known. 
[3]

  

Several factors including hormons, dietary factors, inflammatory mediators, and oxidative 

stress have been more important for the BPH development. 
[4]

 Clinical studies suggest that 

inflammation may be a central mechanism in prostate enlargement and BPH development. 
[5]

 

Some evidence suggested that oxidative stress may be involved in the pathogenesis of BPH. 

[6]
 BPH symptoms include frequency, urgency, nocturia, sense of incomplete bladder 

emptying, decreased force of steam and interruption of steam. 
[7,8] 

Recently, 5 alpha reductase 

inhibitors and alpha blockers are available for treating BPH. These drugs createthe 

unfavorable effects such as damage of muscle growth and myopathy, dizziness, loss of libido 

and erectile dysfunction. The use of herbal compound for treating BPH refer to ancient times. 

The major factor that has led to the popularity of herbal treatments that these agents have 

fewer side effects and less toxic and also, because they are available and cheap. The 

mechanism of action of plant compounds mainly include anti-inflammatory, hormonal and 

change of growth factor pathways. 
]8,9]

 Pistacia atlantica is a pistachio species of the 

Anacardiaceae family, including eleven species. There are three species in Iran. These 

species include pistacia vera, pistacia atlantica and pistacia khinguk. The pistacia atlantica 

is considered as a stimulant due to diuretic properties and hypertention, coughs, sore throats, 

eczema used to treat, stomachaches, kidney stones and  jaundice . 
[10-12]

 Due to the strong 

anti-inflammatory properties of this plant and the role of inflammation processes in the 

pathogenesis of benign prostatic hyperplasia, this study was managed to evaluate of the 

effects of Pistacia Atlantica on testosterone- induced benign prostatic hyperplasia. 

 

MATERIALS AND METHODS 

2.1. Plant Material and Preparation of the Pistacia Atlantica Extract 

The pistacia atlantica fruits were collected from the mountains Kohgiloyeh &Boyerahmad. 

Their shells have been separated. They soak in hydroalcoholic solvent which prepare with 

ethanol (70%v/v) for 24 hours. Then the outcome extracts was filtered with whatman filter 

paper No.1 and the filtrate was concentrated by rotary evaporator system. The250 and 500mg 

/kg of the pistacia atlantica extract have been used. 
[13]
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2.2. Animals 

Male wistar rats weighting 180-220 gram were purchased from Shiraz, Iran. They were 

housed in polypropylene cages and were fed on standard pellet diet.The animals were 

allowed to adaptation  to the laboratory condition for 7 days before the experiment. 
[14] 

 

2.3. Animal Grouping and Treatment 

Rats  were  divided  into four  groups  with  10  animals  in  each  group. Prostatic hyperplasia 

was induced by subcutaneous injection of 3mg  testosterone enantat for 35 days in all the 

groups except the negative control group. The negative control received daily 1mg   of 

corn oil by subcutaneous injection and 1mg  normal salin by oral gavage. The positive 

control received daily 3mg  testosterone enantat via subcutaneous injection .The 

treatment groups received the Pistacia atlantica extract at 250 and 500 mg  body weight 

by gavage for 35 days. All the animals were sacrificed after 35 days. Blood was collected by 

heart puncture under light chloroform anesthesia and serum was collected immediately by 

centrifuge. 

 

2.4. Measurement of Serum Testosterone Concentration 

Testosterone levels of animals of each group were measured using kayman chemicals  

EIA kits.  

 

2.5. Measurement of Serum PSA Concentration 

Prostate specific antigen levels were measured to find the extent of hyperplasia induced in the 

prostate using PSA ELISA kit. 
[15]

 

 

2.6. Measurement of Blood Urea Levels 

Blood urea levels were measured using the colorimetric method. 

 

Statistical Analysis  

The data are expressed as mean ± SD . The difference among means  has  been  analyzed  by  

One-way ANOVA. A value of P < 0.05 was considered as statistically significant 
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RESULTS 

3.1. Effect of Pistacia Atlantica Extract on Testosterone Levels in the Serum 

Figure 1 showed the summary of serum testosterone levels. In the animals with prostatic 

hyperplasia, testosterone levels were elevated. Daily administration of 250 and 500mg /kg of 

pistacia atlantica extract were led to decreasing in the testosterone serum levels. 

 

 

Fig-1.Mean serum testosterone levels of various groups in hormonal induction of benign 

prostatic hyperplasia in rats. 

NC=negative control, PC = Positive control, treat = treatment  

 

3.2. Effect of pistacia atlantica extract on PSA levels in the serum 

Figure 2 showed the serum PSA levels in the treated and controlled groups. Subcutaneous 

injection of 3mg testosterone was caused elevation of PSA levels in the positive control 

group. In the animal groups which treated with 250 and 500mg pistacia atlantica extract 

were occurred decrease in serum PSA level compared to the positive control. The serum PSA 

levels in the treated groups with 500and 250mg  extract were incresed compared to the 

negative control. 

 



www.wjpr.net                                   Vol 3, Issue 10, 2014. 

 

268 

Ali Mirzaei et al.                                                World Journal of Pharmaceutical Research 

 

Fig- 2.Mean serum prostate specific antigen (PSA) levels of various groupsin hormonal 

induction of benign prostatic hyperplasia in rats. 

NC=negative control, PC = Positive control, treat = treatment  

 

3.3. Effect of pistacia atlantica extract on blood urea  levels in the serum 

Figure 3 showed the summary of blood urea levels in the groups. Daily administration of 

500mg  and 250mg pistacia atlantica extract for 35 days induced a decrease in the 

blood urea levels compared to the positive control. 

 

 

Fig- 3.Mean blood urea levels of various groupsin hormonal induction of benign 

prostatic hyperplasia in rats. 

NC=negative control, PC = Positive control, treat = treatment  

 

DISSCUTION 

The benign prostatic hyperplasia etiology in humans depends to several factors. There are 

some limitations on BPH induction in the animal models. However, the effects of 
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testosterone on prostate growth documented and has been used to assess the effects of many 

treatments. 
[14] 

Prostate specific antigen is a protein produced by prostate cells. Serum PSA 

levels increase abnormally in patients with benign prostatic hyperplasia and prostatitis.  

Therefore reduaction of the serum PSA level can show protective effectson benign prostatic 

hyperplasia. In this study the serum PSA levels in treated with pistacia atlantica extract 

groups decreased compared to treated with testosterone group. Subcutaneous injection of 

testosterone led to increasing of serum testosterone levels in the treated with testosterone 

group. While the serum testosterone levels in the treated with pistacia atlantica extract 

groups showed significant decrease compared to treated with positive group. The blood urea 

levels is a biochemical parameter that increases in renal disorders. Benign prostatic 

hyperplasia clinically includes lower urinary tract symptom and prostate enlargement.BPH 

symptoms range from minimal bother to urinary retention and renal failure. 
[15] 

The results of 

this study show that the blood urea levels in the treated with pistacia atlantica extract 

decrease compared to treated with testosterone group. 

 

CONCLUSION 

The data presented here show that in rats, that pistacia atlantica extract has the recovery 

effect in rats with BPH. 

 

ACKNOWLEDGEMENTS 

The authors sincerely thank to the Biochemistry Department and Iranian Medicinal plant 

Research Center for making their facilities available for present investigation. 

 

REFFERENCES 

1. Nunzio C , Kramer G , Marberger M , Motoroni R , Nelson W , Schroder F , Sciarra A, 

Tubaro A.The controversial relationship between benign prostatic hyperplasia and 

prostate cancer:the role of inflammation.Elsevier, 2011; 1-10. 

2. Nahata A, Dixit V.Ganodermalucidum is an inhibitor of testosterone-induced prostatic 

hyperplasia in rats.Andrologia, 2012; 44: 160-174. 

3. Younglee M, Sikshin I, Seobseo C, Hunlee N, Kyungha H, Keunson J, Kyooshin 

H.Effectes of Melandrium Firmumm ethanolic extract on testosterone-induced benign 

prostatic hyperplasia in wistar rats.Andrology, 2012; 14: 320-324. 

4. Bostanci Y, Kazzazi A, Momtahen S, Laze J, Djavan B.Correlation between benign 

prostatic hyperplasia and inflammation.Wolterskluwer Health, 2013; 23: 5-10. 



www.wjpr.net                                   Vol 3, Issue 10, 2014. 

 

270 

Ali Mirzaei et al.                                                World Journal of Pharmaceutical Research 

5. Robert G, Descazeaud A, Allory Y, Vacherot F,  Taille A. Should we investigate  

prostatic inflammation for the management of benign prostatic hyperplsia. Elsevier, 2009; 

8: 879-886. 

6. Reem T, Mariane G, Amani E, Hisham A,  Ashraf B. Role of the phytoestrogenic,  pro-

apoptotic and anti-oxidative properties of Silymarin in inhibiting  experimental  benign 

prostatic  hyperplasia in rats. Elsevier, 2013; 219: 160-169. 

7. Kelloggparsons J. Benign prostatic hyperplasia and male lower urinary tract symptoms: 

epidemiology and risk factors. Springer, 2010; 5: 212-218. 

8. Thiruchelvam N. Benign prostatic hyperplasia. Elsevier, 2014; 314-322. 

9. Mbaka G, Ogbonnia S, Olarewaju O, Duru F. The effects of ethanol seed extract of 

Raphiabookeri (Palmaceae) on exogenous testosterone and estradiol induced benign 

prostatic hyperplasia in adult male rats. Morphol Sci, 2013; 4: 235-243. 

10. Hosseini F, Adlgostar A, Sharifnia F. Antibacterial activity of Pistacia Atlantica extracts 

on streptococcus mutans biofilm.International Research Journal, 2013; 2: 1-7. 

11. Hesami G, Bahramian S, Fatemi A, Hesami S. Effects of Pistacia Atlantica subsp. kurdica 

essential oil and acetic acid on Botrytis Cinerea growth in culture media and Strawberry 

fruits .Bulletin of Environment  Pharmacology and Life Sciences, 2014; 3(2): 100-106. 

12. Farzanegi P, Mousavi M, Ghanbariniaki A. Effect of Pistacia Atlantica extract on 

glutathione peroxidase tissue levels and total oxidative capacity of liver and plasma lipid 

profile of rats.Zahedan Journal of Research in Medical Sciences, 2012; 15(11): 59-63. 

13. Adesanya A, Olaseinde O, Oguntayo O, Otulana J, Adefule A.Effects of methanolic 

extract of Citrullus Lantus seed on experimentally induced prostatic hyperplasia. 

European Journal of Medicinal Plants, 2011; 1(4): 171-179. 

14. Akinyemi R, Huthman I, Adesanya O, Akpan H, Adefule A. Effect of the methanolic 

extract of Trichosanthes Cucumerina seed (Snakegourd/Tomatoe) on experimentally 

enlarged prostate gland in adult wistarrats. Research & reviews, 2012; 1: 10-20. 

15. Nahata A, Kumardixit V. Sphaeranthusindicus Attenuates testosterone induced  prostatic  

hypertrophy in albino rats. Phytotherapy Research, 2011; 25: 1839-1848. 

 


