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Abstract 

Aim: To assess the effects of Abrusprecatorious seed extract on prostate weight and hormonal 

levels (dihydrotestosterone, testosterone and estrogen) of male Wistarrats. 

Study design: The study was divided into six groups A, B, C, D, E and F. 

Place and Duration of Study: The study was conducted at Department of Physiology, College of 

Medicine, University of Ibadan between February and March, 2016. 

Methodology: Thirty adult male rats were divided into six groups (n=5). Group A received water 

orally and groups C and D received 40 and 60 mg/kg of extract orally for 28 days respectively. 

Benign prostatic hyperplasia was induced in groups B, E and F via subcutaneous injection of 

3mg/kg of testosterone. Groups E and F received concurrently 40 and 60 mg/kg of extract orally 

for 28 days respectively. Hormonal levels, epididymis, testis and prostate weight were 

determined. Sperm analysis and histological analysis of the testis and prostate were conducted.  

Results: Relative prostate weight decreased (P= .05) in groups C (0.022 ± 0.0025) and D (0.016 

± 0.0029) when compared to group A (0.0730 ± 0.0058), and in groups E (0.080 ± 0.0084) and F 

(0.096 ± 0.0075) when compared to group B (0.14±0.0016). The serum estrogen level decreased 

in groups E (16.20 ± 0.80) and F (16.40 ± 0.51)as compared to group B (19.40 ± 1.33), and also 

in groups C (11.80 ± 0.66) and D (11.60 ± 0.51) when compared to group A (15.20± 0.58). 



Prostate dihydrotestosteronelevels increased in groups C and D compared to group A, and in 

groups E and F compared to group B. There was severe cystic prostate hyperplasia in group B. 

Conclusion: A.precatorious seed has potential to reduce severity of testosterone-induced BPH. 
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1.0 Introduction 

The prostate is a part of the male reproductive system which contributes to the formation of 

semen by producing alkaline fluid that maintains and nourishes sperm. Benign prostatic 

hyperplasia (BPH) is an increase in the size of the prostate and is one of the most common 

chronic diseases of adult males [1, 2]. Benign prostatic hyperplasia affects the quality of life of 

patients adversely and alteration in the size of the prostate seen in BPH affects the bladder or 

constricts the urethra, resulting in lower urinary tract symptoms [3, 4]. These symptoms develop 

as a result of direct obstruction of urinary flow due to enlarged prostate and indirect obstruction 

of urinary flow secondary to contraction of the smooth muscles of the prostate, urethra and 

bladder neck. 

The precise molecular etiology of BPH is complicated andit involves hyperplasia of prostatic 

stroma and epithelial cells, resulting in the formation of large, fairly discrete nodules in the 

transition zone of the prostate [5]. Proposed aetiological theories of BPH include embryonic 

reawakening, aging, androgens, estrogens, oxidoreductase and inflammation as aetiologies of 

BPH [6, 7]. However, all the proposed theories require the presence of androgens as it appears 

that androgen play permissive roles in the development of BPH [8]. The role of androgens such 

as testosterone in the development of BPH has been ascribed to its conversion to a more potent 

form called dihydrotestosterone (DHT) by the enzyme 5α- reductase in prostate stromal 



cells.Dihydrotestosterone plays an inductive role in BPH development by acting in an autocrine 

manner to promote stromal cell proliferation and paracrine manner to increase secretory function 

of prostate epithelial cells [9]. Prevention of DHT synthesis via 5α- reductase inhibitions has a 

remarkable effect on BPH pathogenesis [10]. Estrogens are reproductive hormone produced from 

testosterone through action of aromatase enzyme. They have gonadal and extra-gonadal effects 

in males and females. Estrogens contribute to male fertility and increase sperm concentration by 

promoting net outfluxes of fluid from the efferent ductules [11].The prostate is an estrogen target 

tissue and estrogens have the potential to initiate changes in the prostate [12, 7]. The role of 

estrogens in the development and maintenance of BPH is a complex one that is particularly 

reliant on local signaling mechanisms in the prostate [13]. Estrogens exert their effects on target 

cells and tissues through interaction with estrogen receptors notably estrogen receptor alpha and 

estrogen receptor beta. These receptors play significantly different roles in the prostate growth 

with estrogen receptor alpha mediating the negative-proliferative roles of estrogen in the prostate 

[14] and anti-proliferative role of estrogen in prostate growth being mediated by estrogen 

receptor beta [12]. 

Alpha adrenergic receptors are G protein-coupled receptors that are targets of catecholamine 

especially adrenaline and nor-adrenaline. Alpha 1 and 2 adrenoceptors are present in the human 

prostate tissue [15] and studies suggested that alpha 1 adrenoceptor subtype mediate prostate 

muscle contraction [16]. As a form symptomatic treatment, alpha1-adrenergic blocking agents 

are commonly used to block alpha 1-androgen receptors which are predorminantly present in the 

bladder neck or prostate. The use of herbal medicine in the management of BPH is well 

documented and study showed the usefulness of Gonodermalucidum extract in the management 

of testosterone-induced BPH [17]. Previous reports on phytotherapeutic management of BPH 



demonstrated inhibitory effect of Lepidiummeyeni extract [18] and protective effect of 

Echinopsechinatus extract [19] on testosterone-induced BPH. 

BenincasahispidaCongn.,Sphaeranthusindicusand Urticadioica Linn. were reported toinhibit 5-

alpha reductase enzyme activity [20] and these plants have demonstrated ameliorative effect on 

testosterone-induced prostate hyperplasia by reducingrelative prostate weight in treated animals 

[21-23].Seronoarepens also known as saw palmetto contains sterols and its inhibitory effect on 

5-alpha reductase activity with attendant decrease in DHT production has been reported to be 

useful in the management of BPH [24].Abrusprecatoriusis a woody twinning plant with 

characteristic toxic red seeds [25]. Abrusprecatorious seed contains amino acids, poisonous 

protein, a fat-splitting enzyme, aglucosideabrussic acid, haemagglutinin, albuminous substance 

named abrin [26].  The Leaves, roots and seeds of the plant are used for medicinal purposes and 

the seed is reported to have male contraceptive property [27, 28] due to its ability to cause 

reversible male infertility [28]. This antifertility property of the seed is associated to its ability to 

reduce serum testosterone level [29] and its abrin content which inactivates rRNA thus resulting 

in inhibition of protein synthesis in sertoli and leydig cells [30]. The steroids fraction of the seed 

also inhibits spermatogenesis by replacing the natural steroids that is, LH, FSH and testosterone 

[31] and this shows the anti-gonadotropin property of the seed [32]. Findings also revealed the 

usefulness of the seed in the management of androgenic alopecia due to its inhibitory effect on 

the activity of 5α- reductase enzyme [33] and this suggests its potential benefit in the 

management of BPH.                       Most management options of BPH are instituted to safely 

improve quality of life by providing symptom relief and as well as reducing disease progression 

[34]. However, combination therapy seems to be the most effective in the management of BPH 



as studies have indicated that they provide fast relief and reduce the need for BPH-related 

surgery [35] 

Most often, BPH managements (except in combination therapy) are targeted towards blocking 

one of the patho-aetiologic pathways of BPH and therefore provide little relief to BPH patients 

with complex underlying patho-aetiology. There is paucity of information on comprehensive 

effects of Abrusprecatorious on BPH management and this study was carried out to assess the 

effects of Abrusprecatorious seed on testosterone-induced benign prostatic hyperplasia. 

2.0 Materials and Methods 

2.1 Abrusprecatorious (Licorice) Seed Extract Preparation 

One and half kilogram (1.5 kg) of fresh seeds of Abrusprecatorious were purchased from 

commercial market in Ibadan, Nigeria and were verified at the Department of Botany, University 

of Ibadan, Nigeria. The seeds were grinded into powdery form and the ethanol extraction of the 

seeds was done [36]. The powdery form of the seed was poured in clean glass jar and soaked 

with six litres of ethanol for 72 hours with the solution stirred at every 24 hours. The solution 

was decanted and then filtered using Number 1 Whatman filter paper. The filtrate was 

evaporated using rotatory evaporator (RE52-2 Search Tech Instrument) at 40 0C and the extract 

yield was 13.4g 

2.2 Experimental Animal Model 

Thirty adult male Wistar rats weighing 180-250 g were used for the study. They were obtained 

from the Central Animal House, College of Medicine, University of Ibadan, Oyo state, Nigeria. 

They were allowed to acclimatize for two weeks before the commencement of the study. They 



were housed in clean and well ventilated cages. The animals were given water and feed (Top 

feeds, Ibadan) ad libitum. 

2.3 Experimental Design 

The animals were randomly divided into six groups (A to F) each consisted of five rats. Control 

group, group C (Ap40mg/kg) and group D (Ap40mg/kg) were given 1 ml/kg of distilled water, 

40 mg/kg of the seed extract and 60 mg/kg of the seed extract respectively via oral gavage. BPH 

was induced by subcutaneous administration of testosterone (3mg/kg) in groups B 

(Testosterone), E (T+Ap40mg/kg) and F (T+Ap60mg/kg)daily for twenty eight (28) days [37, 

38]. These groups were simultaneously given 1 ml/kg of distilled water, 40 mg/kg and 60 mg/kg 

of the seed extract orally for 28 days respectively.  

2.4 Animal Sacrifice, Blood and Prostate Tissue Collection 

The rats were sacrificed on the 28th day via intraperitoneal injection of 120 mg/kg of 

sodiumthiopentone [39]. Blood sample for serum hormonal assay was collected from each 

animal via cardiac puncture into plain serum bottle and was allowed to clot. The serum was 

obtained [40]. Serum concentrations of testosterone and estrogen were assayed using the 

Enzyme-linked immunosorbent assay (ELIZA) kits (Calbiotech, USA).One of the two lobes of 

prostate gland was harvested from each rat into an organ bottle containing 1 mL of phosphate 

buffer solution and homogenized. Homogenized prostate tissues were cold centrifuged at 10000 

rpm for 15 minutes, supernatant was collected and DHT was assayed using an ELIZA 

(Elabscience, China). 

2.5 Organ Collection and Histology of Tissues 



The testes, prostate gland and epididymis were harvested from the rats and weighed with an 

electric weighing balance. The relative organ weight of the each animal was then determined as 

follows: 

Relative organ weight=   Absolute weight of organ (g)X 100 

                                   Body weight of rat on sacrifice (g) 

 The testis and prostateswere then fixed inBouin’s fluid and 10% formalin respectively before 

being dehydrated in descending grades of alcohol, cleared in chloroform and impregnated in 

paraffin. Then 5-6 μm sections were placed into the grease free slides, de-paraffinized in xylene 

and stained with haematoxyline and eosin [41]. 

2.6 Sperm Analysis 

The epididymis was carefully removed from the testis and its content was released unto slides. 

Sperm vitality was assessed by staining of sperm smear with eosin-nigrosin staining technique 

(WHO, 2010). Sperm count was done using established method [42] 

2.7 Statistical Analysis 

Data were analyzed with GraphPad Prism (Version5.04). Differences between the means were 

tested with analysis of variance. The results from each group were expressed as mean ± standard 

error of mean (S.E.M) and means were compared for significant differences at P =.05. 

 

 

 



 

 

 

 

 

 

 

 

 

 

3.0 Results 

3.1 RelativeReproductive Organ weights 

There was a significant increase in the relative mean weight of prostate gland in group B when 

compared with control group. The relative mean weights of prostate gland in groups C and D 

were significantly lower (P= .05) when compared with the control group. There was significant 

decrease in the relative mean prostate weight of groups E and F when compared with group B.   

No significant difference was recorded in relative epididymis weight for group C and control 

group. Relative epididymis weight in group D was significantly lower when compared with the 

control group. There was no significant difference in the relative weight of epididymis for groups 

E and F when compared with group B. 



The relative testicular weight of groups C and D when compared with the control showed no 

significant difference. The relative testicular weights recorded for groups E and F were not 

significantly different when compared with group B.  

 

 

 

 

 

 

 

TABLE 1.Relative Reproductive Organ Weights 

Groups                  Relative Prostate       Relative Epididymis           Relative Testicular 

Weight (%)          Weight(%)Weight(%)                                                                 

 

 A (Control)                 0.073 ± 0.0058       0.25 ± 0.027     0.51 ± 0.045 

 B(Testosterone)          0.14 ± 0.0016       0.27 ± 0.019                   0.53 ± 0.0021    

 C (Ap40mg/kg)0.022 ± 0.0025*0.20 ± 0.0020                0.41 ± 0.030 

 D(Ap60mg/kg)0.016 ± 0.0029*0.17 ± 0.0081*0.42 ± 0.038 

 E(T+Ap40mg/kg)0.080 ± 0.0084#0.27 ± 0.017           0.53 ± 0.027 

 F(T +Ap60mg/kg)0.096 ± 0.0075#       0.26 ±0.012          0.59 ± 0.085 

 



 

Key: * indicates values that were significantly different when compared with the control group 

# indicates values that were significantly different when compared with group B 

 

 

 

 

 

 

 

 

 

 

3.2 Sperm Characteristics 

Group C showed no significant difference when compared with the control group. There was 

significant decrease (P= .05) in sperm count of group D when compared with the control group.        

Sperm counts in groups E and F were not significantly different when compared with group 

B.The sperm motility in groups C and D decreased significantly when compared with the control 

group. No significant difference was observed in sperm motility of groups E and F when 

compared with group B. There were significant decreases in sperm viability of groups C and D 

when compared with the control group. The sperm viability of groups E and F were not 

significantly different when compared with group B.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 2. Sperm characteristics  

 

Groups                  Sperm Count             Sperm Motility              Sperm Viability 

 (106/mm3)                            (%) (%) 

 

A (Control)                  14.84 ± 0.81                     78.00 ± 4.64              84.00 ± 6.20    

B (Testosterone)           21.20 ±1.84                      80.00 ± 5.48              77.00 ± 7.35   

C (Ap40mg/kg)             12.96 ±1.00                      38.00 ± 5.83*            46.00 ± 5.10* 

D (Ap60mg/kg)              5.00 ± 0.30*                     56.00 ± 8.72*            40.00 ±8.94* 

E (T+40mg/kg)              18.00 ±2.31                      73.00 ± 7.68             72.00 ± 9.17    

F(T+60mg/kg)              18.76 ± 1.52                     89.00 ± 2.45              85.00 ± 2.24                                              

 

 



 

Key: * indicates values that were significantly different when compared with the control group 

 

 

 

 

 

 

 

 

3.3 Hormone levels 

The serum testosterone and estrogen level in groups C and D decreased significantly when 

compared with group A. Groups E and F had significantly lower serum testosterone and estrogen 

level when compared with group B. Furthermore, prostate DHT level in groups C and D 

increased significantly when compared with control group. Also, groups E and F had 

significantly higher prostate DHT when compared with group B. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 3. Hormone levels 

 

Groups                         Serum Testosterone          Serum Estrogen                      Prostate DHT   

level (ng/ml)                    level (ng/ml)                              level (Pg/ml)          

 

A (Control)                     5.52 ± 0.90                   15.20± 0.58                     20.00 ± 5.48   

B (Testosterone)              49.38 ± 1.25                 19.40 ± 1.33                    110.00 ±18.97   

C (Ap40mg/kg)                1.10 ± 0.11*                 11.80 ± 0.66*                  40.00 ±14.05* 

D (Ap60mg/kg)                1.10 ± 0.07*                 11.60 ± 0.51*                   73.00 ±4.06* 

E (T +Ap40mg/kg)          44.56 ±1.34                 16.20 ± 0.80#                   138.00 ±9.57# 

F (T+Ap60mg/kg)            40.56 ± 2.16#               16.40 ± 0.51#                  166.00 ±16.54# 

 

 



 

Key: * indicates values that were significantly different (P= .05) when compared with the 
control group 

# indicates values that were significantly different (P = .05) when compared with group B 

 

 

 

 

 

 

 

3.4 Histology of Testis  

 × 400     × 400 

Control: Normal matuation of seminiferous          Group B: Severe depletion of germinal  

tubules (H&E )                                          epithelium in few seminiferous tubules             

                                                                                  (black arrows) (H&E) 



  × 400      × 400   

Group C: Moderate depletion of germinal epithelium Group D: Severe depletion of seminiferous         

in few seminiferous tubules (black arrow) (H&E)    tubule (black arrow) and interstitial  

congestion (white arrow) (H&E) 

× 400 × 400  

Group E: Normal maturation of germinal           Group F: Moderate depletion of germinal  

epithelium in seminiferous tubules (H&E)          epithelium in seminiferous tubules (black arrow) 

tubules                                                                  (H&E) 

Figure 1: Photomicrograph sections of testes 

Histology of Prostate gland 

× 400         × 400   

Control: Mild prostate hyperplasia with cystic       Group B: Severe hyperplasia with protusion 

hyperplasia (black arrows)                                         of epithelium into the lumen(white arrows)  



and moderate cystic hyperplasia  

                                                                                    (black arrow) (H&E)  

× 400            × 400     

Group C: Moderate hyperplasia of the prostate       Group D: Severe prostate hyperplasia with  

gland (black arrows)  (H&E)                                      epithelium extending into the lumen 

                                                                                    (black arrows) (H&E) 

 ×400           × 400     

Group E: Marked prostate hyperplasia with              Group F: Mild hyperplasia of the prostate  

epithelial protusion into the lumen (black arrows)       (black arrows) (H&E)  

 (H&E) 

Figure 2: Photomicrograph sections of prostate gland 

4.0Discussion 

BPH is a common proliferative disorder and age-associated disease affecting 70% of men aged 

seventy years or over [43]. The role of androgens to the normal physiological functioning cannot 

be over emphasized and the contribution of estrogens on the prostate development is complex 

and well reported [14, 44]. Androgens and estrogen significantly influence the development of 

BPH and the relative prostate weight is used as one of the important markers of BPH 

development [45, 46] 



In this study, a significantly higher relative prostate weight observed in testosterone group as 

compared with the control group indicated the effectiveness of testosterone in BPH induction 

and this is in consistence with reports on the contribution of testosterone to prostate function 

independently of DHT [47]. Although prostatic hyperplasia is present in all the groups,but 

significantly lower prostate weight observed in Ap40mg/kg and Ap60mg/kg groups as compared 

with the control group, and T+Ap40mg/kg and T+Ap60mg/kg groups in comparison with group 

B (testosterone group) is plausible, as histopathology results showed the presence of prostatic 

cysts only in the control and testosterone groups. Prostatic cysts are encapsulated cysts [48], and 

contribute to the serious health consequences of BPH by causing irritative or obstructive lower 

urinary tracts symptoms [49, 50]. The presence of cysts in the control and testosterone groups of 

this study can be associated with high serum estrogen level observed in the groups. Previous 

studies revealed the role of hyperestrogenization in the ethiopathogenesis of the prostatic fluid 

accumulation within the excretory ducts [51, 52] and abundance of estrogen receptor beta which 

has anti-proliferative effect in the prostate [7]. 

The significant reduction observed in the weight of epididymis in Ap40mg/kg group can be 

linked with reduction in sperm count observed in the group. Study has indicated that presence of 

sperm in the epididymis contributes to epididymal weight [29].Previous reports on the seed 

revealed that the seed extract causes reduction in sperm counts, degeneration of spermatozoa and 

vacoulation of epididymis [32]. 

Our study showed no significant difference in the weight of testes in the control group when 

compared with the Ap40mg/kg and Ap60mg/kg groups, but histopathology section showed 

germinal epithelium depletion of the seminiferous tubule which appeared more severe in 

Ap60mg/kg group than Ap40mg/kg group. The depletion of germinal epithelium observed in 



these groups is associated with reduction in serum testosterone level recorded for the groups and 

this finding seems to be in line with the study that found reduction in germinal epithelial height 

in the testicle of animals treated with the seed extract [29]. Testosterone is an important regulator 

of spermatogenesis and maturation of germ cells [53]. The severe depletion of germinal 

epithelium of seminiferous tubule observed in testosterone group is due to conversion of 

exogenous testosterone administered into estrogen. Estrogen acts through feedback mechanism 

on hypothalamic pituitary gonadal axis and thus inhibits intrinsic production of testosterone. 

Previous study demonstrated that exogenous administration of testosterone to male animals 

produced atrophy of germinal epithelium with attendant suppression of spermatogenesis [54].        

The significant decrease in epididymis sperm count observed in Ap60mg/kg group resulted from 

low serum testosterone level recorded in the group. Studies involving depriving testicle of 

testosterone suggest that androgens are essential for physiological maturation and survival of the 

spermatozoa in the epididymis [55] 

Significantly lower serum testosterone and estrogen level in groups Ap40mg/kg, Ap60mg/kg, 

T+Ap40mg/kg and T+Ap60mg/kg suggests anti-gonadotropin effect of the seed extract. Theseed 

extract has been reported in some studies to cause decrease in serum FSH, LH and testosterone 

levels[32] and also possessesanti-estrogenic activity [56].  

Contrary to high prostate DHT levels observed in groups Ap40mg/kg, Ap60mg/kg, T + 

Ap40mg/kg and T + Ap60mg/kg of this study is the report which showed low DHT level in the 

prostate of rats treated with the seed extract [33]. However, it seems Abrusprecatorious seed has 

pro- DHT activity as the high prostate DHT level observed in this study cannot be attributed to 

testosterone injection since Ap40mg/kg and Ap60mg/kg groups similarly demonstrated 

significantly high prostate DHT level. This high prostate DHT level is believed to complement 



the beneficial and anti-prostate growth associated with low serum estrogen level observed in the 

groups, hence inhibited cystic prostate hyperplasia in the groups. DHT and its metabolites are 

agonists that promote estrogen receptor beta activity [57, 58] and this receptor controls prostate 

development as it mediates anti-proliferative signalling in the prostate [12]. However, further 

study needs to be carried out on phytoconstituents of the seed and its effects on activity of other 

BPH markers and modulators such as 5-alpha reductase enzymes, prostate specific antigens, 

aromatase enzymes and androgen receptor. 

In conclusion, the results of this study showed that BPH as typified by protusion of prostate 

epithelium into the lumen and cyst formation at advanced stage is milder in rats treated with the 

seed extract and testosterone plus the seed extract (groups E and F). Abrusprecatorious seed 

therefore has potential to reduce severity of testosterone-induced BPH. 

 

Ethical Approval: 

As per international standard or university standard ethical approval has been collected 

and preserved by the author(s). 

 

 

 

 

References 

1  Ejike CE, Ezeanyika LU. Metabolic syndrome in sub-Saharan Africa: “smaller twin” of 

aregions prostatic diseases? Int Urol. Nephrol. 2008; 40:909-920 

 



2Parsons JK, Palazzi-Churas K, Bergstrom J, Barrett-Connor E. A prospective study of serum  

dihyrotestosterone and subsequent risk of benign prostatic hyperplasia in community 

dwelling men: The Rancho Bernardo study. J Urol. 2010; 184(3): 1040-4 

 

3 Jacobsen SJ, Jacobson DJ, Girman CJ. Natural history of prostatism: risk factors for 

acuteurinary retention. J Urol. 1997; 158: 481-487 

 

4  Eaton CL. Aetiology and pathogenesis of benign prostatic hyperplasia. CurrOpin 

Urol.2003;13(1): 7-10 

 

5 Cunningham GR, Kadmon D. “Epidemiology and pathogenesis of benign 

prostatichyperplasia”.UpToDate. 2013 

 

6  Bostwick D. Pathology of benign prosatic hyperplasia. In: Kirby, R.; McConnell, J.,  

Fitzpatrick J, Roehrborn, C, Boyle, P., editors. Textbook of benign prostatic hyperplasia. 

Arbington, UK: Taylor and Francis; 2005 

 

7  Ho KM, Nanda J, Chapman KE, Habib FK. Estrogen and benign prostatic hyperplasia:   

Effects on stromal cell proliferation and local formation from androgen.  Journal of      

endocrinology. 2008; 197 (3):483-91 

 

8    Ho CK, Habib FK. Estrogen and androgen signaling in the pathogenesis of BPH.Nat Rev 

Urol. 2011; 8:29-41 



 

9   Bringati A, Umberto Capitanio NS, Gallina A, Salonia A, Marco Bianchi MT , Di GirolamoV 

et al. Benign Prostatic Hyperplasia and Its Aetiologies. European Urology. 2009; 8:865-

871 

 

10 Hudak SJ, Hernandez J, Thompson IM.Role of 5 alpha-reductase inhibitors in the          

management of prostate cancer.ClinInterv Aging. 2006; 1:425-31 

 

11  Hess RA, Gist DH, Bunick D, Lubahn DB, Farell A, Bahr J, et al. Estrogen receptor (alpha 

and beta) expression in the excurrent ducts of the adult male rat reproductive tract. J. 

Androl. 1997; 18:602-11 

 

12 Risbridger P, Bianco JJ, Ellem SJ, McPherson SJ. Oestrogens and prostate cancer.Endocrine-

Related Cancer. 2003; 10 187–191. 

 

13 Tristan MN, William AR. Androgens and estrogens in benign prostatic hyperplasia: past, 

present and future. Epub. 2011; 82 (4-5):184-99  

 

14  McPherson SJ, Ellem SJ, Risbridger GP. Estrogen-regulated development and differentiation  

of the prostate. Differentiation. 2008; 76: 660-670 

 

15 Shapiro E, Lepor H. Alpha2 adrenergic receptors in hyperplastic human prostate:   

identification and characterization using [3H] rauwolscine. J Urol. 1986; 135:1038-1042 



 

16 Lepor H, Gup DI, Baumann M, Shapiro E.Laporatory assessment of terazosin and alpha 1   

blockade in prostatic hyperplasia. Urology.1988; 32:21-26 

 

17  Fujita R, Liu J, Shimizu K, Konishi F, Noda K, Kumamoto S. Anti-androgenic activities of 

Gonodermalucidium. J ethnopharmacol. 2005; 102:107-12 

 

18  Gasco M, Villegas L, Yucra S, Rubio J, Gonzales GF. Dose-response effect of Red 

Maca(Lepidiummeyeni) on benign prostatic hyperplasia induced by testosterone 

enanthate.Phytomedicine. 2007; 14:460-4 

 

19  Manish A, Alok N, Vinod KD. Protective effects of Echinopsechinatus on testosterone-  

induced prostatic hyperplasia in rats. European Journal of Integrative Medicine. 2012; 4: 

177-185 

20 Nahata A, Dixit VK. Evaluation of 5α-reductase inhibitory activity of certain herbs useful as 

antiandrogens.Andrologia. 2013; 46: 592-601 

21   Nandecha C, Nahata A, Dixit VK. Effect of Benicasahispida fruits on testosterone induced 

prostatic hypertrophy in albino rats. Current Therapeutic Research Clinical and 

Experimental. 2010; 71(5): 331-343 

22Nahata A, Dixit VK. Sphaeranthusindicus Attenuates Testosterone induced Prostatic 

Hypertrophy in Albino Rats. 2011; 25:1839-1848 



23Nahata A, Dixit VK. Ameliorative effects of Stinging Nettle (Urticadioica) on testosterone 

induced prostatic hyperplasia in rats. Andrologia. 2011; 44 suppl 1: 396-409 

24Bayne CW, Ross M, Donnelly F, HabibFK  The selectivity and specificity of the actions of the 

lipido-sterolic extract of Serenoarepens (Permixon) on the prostate. J Urol. 2000; 164: 

876-881. 

 

25Mensah AY, Bonsu AS, Fleischer TC.Investigation of the Bronchodilator activity of 

AbrusPrecatorius.Int J PharmaceutSciRev & Res. 2011; 6(2):10.  

 

26Lin JY, Lei LL, Tung TC.Purification of abrin from Abrusprecatorius L. Leguminosae.Taiwan 

Yi XueHuiZaZhi.1969;68:518–521. [PubMed] 

 

27Ratnasooriya WD, Amarasekera AS, Perera NSD., Premakumara GAS. Sperm antimotility  

properties of a seed extract of AbrusPrecatorius. J Ethnopharmacol. 1991; 33(1/2): 8590. 

 

28Bhatt N, Chawla SL, Rao MV. Contraceptive evaluation of seed extract of Abrusprecatorious 

(L.) in male mice (MusMusculus). J.Herb. Med. Toxicol. 2007;1: 47-50 

 

29Jahan S, Saeed N, Ijlal F, Khan MA, Ahmad M, Zafar M et al. Histomorphological study to 

evaluate anti-fertility effect of Abrusprecatorious L. in adult male mice. Journal of 

Medicinal Plant Research. 2009; 3(12): 1021-1028 

 



30  Bagaria A, Surendranath K, Ramagopal UA, Ramakumar S, Karande  AA . Structure-

function analysis and insights into the reduced toxicity of Abrusprecatorius agglutinin I in 

relation to abrin. J Biol.  Chem.  2006; 281: 34465-34474. 

 

31Sinha S, Mathurm RS . Effect of steroidal fraction of seeds of Abrusprecatorius L. on rat 

testis.Indian J. Exp. Biol. 1990; 28: 752-756. 

 

32Talukder S, Hossain MA, Sarker S, Khan MA. Investigation into effect of crude             

mixture ofAbrusprecatoriusseed on hypothalamopituitary gonadal axis and   development 

of antifertility in male rats.Bangladesh J. Agril.Res. 2011; 36(1): 103 

 

33Surkiti U, Vinod KD, Ashoke KG, Vijayender S. Effect of petroleum ether extract and   

ethanol fractions of seeds of Abrusprecatorious on androgenic alopecia. Rev. bras. 

Farmacogn. 2012 Vol.22 no.2  

 

34Marberger M. Managing benign prostatic hyperplasia and prostate cancer-the challenges  

today. J Mens Health. 2010; 7: 113-24 

 

35Rigatti P. Medical therapy for BPH: What factors should we consider? EurUrol Suppl. 

2006;5:989-90 

 



36Prasad R, Brodie G, Vanderwoude C, Hodge S. Potential of the weed Abrusprecatorious  

Linnaeus (Fabale: Fabaceae) for control of insect pests in the south pacific: A review. 

International Journal of Entomological Research. 2016; 3(3), 113-124 

 

37Naslund MJ, Coffey DS.The differential effects of neonatal androgens, estrogen and 

progesterone on adult rat prostate growth. J Urol.1986; 136: 1136–40. 

 

38Guo QL, Ding GL, Wu ZQ. Effect of baicalein on experimental prostatic hyperplasia in  rats 

and mice. Biol Pharm Bull. 2004; 27:333–7. 

 

39Kawiya S, Duangporn T, Suthiluk P, Naruemon K.Curcumin Attenuates Gastric Cancer  

Induced by N-Methyl-N-Nitrosourea and Saturated Sodium Chloride in Rats. Journal 

ofBiomedicine and Biotechnology. 2012; DOI:10.1155/2012/915380 

 

40Mellisa KT, Daniel WC, David C, Andrew KG, William EG, Karl EK et al. Standard 

Operating Procedures for Serum and Plasma Collection: Early Detection Research 

Network, 2009 

 

41 Luna LG.Manual of histologic staining methods of the Armed Forces Institute of Pathology.  

3rd ed. McGraw Hill Book Co., New York, USA. 1968; 96-99 

 

42 Seed J, Chapin RE, Clegg ED. Methods for assessing sperm motility, morphology and counts 

in rat, rabbit and dogs: a consensus report. Reproductive Toxicology. 1996; 10237-244 



 

43McVary K. BPH: Epidemiology and comorbidities. Am J Manag Care. 2006; 12:S122-128 

 

44  Su KK, Joo-Ho C, Hyun CP, Jun HK, Jae HA, Hun KP et al. Association between  

polymorphisms of estrogen  receptor 2 and benign prostatic hyperplasia. Experimental 

and Therapeutic medicine. 2015; 10(5):1990-1994 

 

45Arruzazabala ML, Mas R, Molina V, Noa M, Carbajal D. Effect of D-004, a lipid extract  

from the cubal royal palm fruit, on atypical prostate hyperplasia induced by 

phynylephrine. Drug R D. 2006; 7: 233–41. 

 

46VeereshBabu, SV, Veeresh B, Patill AA, Warke YB.Lauric acid and myristic acid prevent 

testosterone induced prostatic hyperplasia in rats. Eur J Pharmacol. 2010; 625: 262–5. 

 

47Khera M, Crawford D, Morales A, Salonia A, Morgentaler A. A New Era of Testosterone and 

Prostate Cancer: From Physiology to Clinical Implications. Euro Uro. 2014; 65: 115-123 

 

48  White RA, Heritage ME, Dennis R. The diagnosis and management of paraprostatic retention 

cysts in the dog. Journal of Small Animal Practice. 1987; 28(7): 551-574 

 

49Issa MM, Kallish J, Petros JA. Clinical features and management of anterior intra-urethral  

prostatic cyst. Urology. 1999; 54: 923 

 



50Bayram D, Abdullah EC, Ziya A, Ali FA, Engin D, Mevlana DB. Prostatic Cyst Causing 

Severe Infravesical Obstruction in a Young Patient. Urol. J.2011; 8: 330-2 

 

51  Ursula FH, Klaus S, Hans US, Friedmund N, El Fathy ME. Development of a model for the  

induction of estrogen-related prostatic hyperplasia in the dog and its response to aromatase 

inhibitor 4-hydroxyl-4-androstene-3, 17 dione: Preliminary results.Prostate. 1986; 

8(2):181-194 

 

52   Dawn B. Prostatic disease in the dog (Proceedings).DVM 360. 2010 

 

53McLachlan RI, O’DonellL, Meachem SJ, Stanton PG, De Krester DM, Pratis K et al. 

Identification of specific sites of hormonal regulation in spermatogenesis in rats, monkeys 

and man. Recent ProgHorm Res. 2002;57:149-179 

 

54Lancet. Contraceptive efficacy of testosterone-induced azoospermia in normal men. World 

Health Organization Task Force on methods for the regulation of male fertility. Pub Med. 

1990; 336:955-9 

55Kastner, D, Apfelbach R. Effects of cyproterone acetate on mating behavior, testicular 

morphology, testosterone level and body temperature in male ferrets in comparison with 

normal and castrated males. Hor. Res. 1987; 25: 178-184. 

 



56Johri PK, Divya T, Reeta J. Screening of some indigenous medicinal plants for anti-

implatation/anti-fertility activity in female albino rats.Biochemical and Cellular Archives. 

2009; 9(2): 175-178 

 

57Kohtz AS, Frye CA. Dissociating behavioral, autonomic and neuroendocrine effects of 

androgen steroids in animal models. Methods of Mol. Biol. 2012; 829: 397-431  

 

58Pietro R, Ines B, Domenico Z, Francesca G, Marilena L, Francesca D et al. Estrogen receptor 

beta as a novel target of androgen receptor in breast cancer cell lines. BioMed Central. 

2014; 16: R21 

 

 

 

 

 

 

 

 

 

 

 

 


