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Abstract  
Parthenium hysterophorus world’s seven most notorious weed is a nuisance weed and causes harm to the system it invades. 
Haematological and hormonal profiles are used to determine normal anatomy, physiology, mood and sexual behavior of an 
organism. To show its impact on wistar albino rat’s experiments were done. Changes in hormonal and haematological level 
were assessed in male wistar albino rats treated with methanolic extract of Parthenium hysterophorus L. The result showed 
that methanolic extract treatment caused a significant (p < 0.01) reduction of 20 % and 40% in total RBC count (6.25 ± 0.025 
to 5 ± 0.5 x 106/µL ) and haemoglobin (17.1 ± 0.1892 to 10.2 ± 0.79 g / dL) respectively in treated rats over control. Unlike 
haematological parameters, hormonal profile showed a significant increase of 40% (p < 0.05), 200% (p < 0.01), 100% (p < 
0.01) and 45.08% (p < 0.001) in follicle stimulating hormone, leutinizing hormone, prolactin and testosterone respectively. 
The reduction of blood parameters is due to less haemopoiesis or induction of anemia. The increase in hormone level may be 
a cause of prostate cancer in wistar albino rats. 
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INTRODUCTION 
 

Haematological values are widely used to determine systemic 
relationships and physiological adaptations including the 
assessment of general health condition of an organism. [1, 2] . 
Hormonal profile regulates sexual behavior, growth of the cellular 
components of tissues and organs. Alteration of blood parameters 
disrupts normal physiological functions likewise changes in the 
concentration of hormones can have profound effects on mood, 
behavior, anatomy and physiology in humans. Inhalation exposure 
to kerosene, petrol fumes and gasoline has been reported to alter 
the level of hormone and different components of blood [3,4].  

Parthenium hysterophorus L., commonly known as gajar ghass, 
congress weed and feverfew, an obnoxious weed is considered to 
be one of the world’s seven most notorious weed and it is 
estimated that about 35 million hectares area in India has been 
invaded by it [5]. In Australia and India Parthenium has achieved 
the status of "worst weed" which causes harm to agriculture, 
environment and human health in the world. Parthenium 
hysterophorus, an r-selection species, is an extremely prolific seed 
producer (up to 25000 seeds per plant) [6]. The chemical analysis 
has indicated that all plants parts including trichomes and pollen 
contains toxins from the chemical group of sesquiterpene lactones 

[7]. The major components of toxic being parthenin and other 
phenolic acids such as caffeic acid, vanillic acid, ansic acid, p-
anisic acid, chlorogenic acid, and parahydroxy benzoic acid are 
lethal to human beings and animals [8,9]. 

The toxicity caused by the toxic chemicals of plants affects the 
beneficial microorganisms of soil [10, 11]. Tudor [12] and Towers 
and Subba Rao [13] have studied the impact of weed Parthenium 
in tainting of meat of sheep grazing on them and on human affairs. 
Aqueous extracts of 10, 30 and 50% obtained from aerial parts of 
Parthenium hysterophorus has been reported to inhibit germination 
and seedling growth of Helianthus annuus L. [14]. The impact of 
methanolic extract of Parthenium on haematological parameters of 
wistar albino rat has also been reported [15]. Uboh et al. [4] have 
studied the impact of gasoline vapours on serum total and prostatic 
acid phophatase, alkaline phosphatase and testosterone level in 
wistar albino rats. The review of literature reveals the paucity of 
information on impact of the weed on mammalian endocrine 
system and particularly hormone level.  This study assessed the 
effect of methanolic extract of Parthenium hysterophorus on total 
RBC count, Haemoglobin amount, Follicle stimulating hormone 
(FSH), Leutinizing hormone (LH), Prolactin (PRL) and testosterone 
level in the blood of male wistar albino rats. 

 
MATERIALS AND METHODS 
Experimental animals 
 

As experimental material, 12 male wistar albino rats (Rattus 
norvegicus) weighing 120 – 200g were taken. They were kept in 
metallic cages (40 x 15 x 16 cm) under laboratory conditions for 
one week of acclimatization and were divided into two groups 
control and treated. The rats were fed with normal rat chow 
(guinea feeds product) and tap water ad libitum. They were kept in 
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well ventilated room at ambient temp. of 30 ± 5ºC under 12 hr light 
/ dark cycle. The animals in both control and treated groups were 
maintained in normal diet while animals in the treated group were 
administered orally 20 mg / 100 g body weight of methanolic 
extract of Parthenium hysterophorus (MEPH) by using a curved 
needle and tuberculin syringe [16]. 

 
Preparation of extract 
 

The shed dried plant of Parthenium was powdered and was 
subjected to soxhlet extraction with methanol for 24 hr. The 
blackish green extract thus obtained was evaporated to dryness in 
a flask evaporator at room temperature and the residue designated 
as methanolic extract of Parthenium hysterophorus (MEPH) was 
used as toxicant for further studies. 

 
Haematological analysis 
 

After 14 days of oral treatment, blood sample was collected by 
cardiac puncture in sterilized vials separately for control and 
treated group of rats. Sample was analysed for total RBC count 
and haemoglobin amount by fully automated bi – directional 5 part 
differential analysers technology [17].  

 
Hormonal analysis 
 

The peptide hormones namely Follicle Stimulating Hormone 
(FSH) and Leutinizing Hormone (LH) were measured by fully 
automated bidirectionally interfaced chemi luminescent immune 
assay and concentration was expressed as mIU / mL for FSH and 
LH while for PRL as ng / mL. The steroid hormone testosterone 
was measured by radioimmunoassay as described by Banu et 
al.[18] in ng / mL.  

The results were statistically analyzed by Microsoft Office-Excel 
(2007 version).  

 
RESULTS AND DISCUSSION 

 
The effects of oral administration of Methanolic extract of 

Parthenium hysterophorus (MEPH) on haematological parameter 
and hormonal profile are shown in Table 1 and 2. It was observed 
that oral administration of MEPH caused a significant (p < 0.01) 
reduction of 20 % in total RBC count between control and treated 
group of rats. Its value was 6.25 ± 0.025 in control and 5 ± 0.5 x 
106/µL in treated group. Likewise haemoglobin amount of control 
was 17.1 ± 0.1892 g / dL which also decreased significantly   (p< 
0.01) to   10.2 ± 0.79 g / dL in treated group with 40% reduction. 
The result revealed that the rats become anemic after oral 
treatment of MEPH. KamalShah [1] also found similar deteriorating 
trend in haematological parameters in female rabbits following the 
treatment with cypermethrin. MEPH might have inhibited RBC 
formation [1] which resulted in reduction of RBC contents and 
leads to decreased haemoglobin content [19]. The depletion in 
RBC count and haemoglobin content may be attributed to 
defective haemopoiesis [1, 20]. Other possible factors affecting 
adversely may be reduced food intake by animals or internal 
haemorrhages [21], but no such obvious sign was noticed during 
the study. Significant decrease in Haemoglobin (Hb) concentration 
may be due to impaired oxygen supply to various tissues, resulting 
in slow metabolic rate and low energy production [22], or may be 

due to increased in metabolic rate, which may have led to 
decrease Hb concentration level [23].(Reddy and Bashamohideen 
1989). 

 
Table 1: Effect of doses of MEPH on total RBC count and haemoglobin 

 
 

 

 

* = significant (p < 0.01)  
 
Fall in haemoglobin content and RBC count can be correlated 

with induction of anemia in experimental animals after exposure to 
toxic compounds [24, 25]. Ammonium metavanadate in the dose 
range 0 – 10 mg per kg caused both dose and duration dependent 
effects on the haemoglobin and packed cell volume of female 
wistar rats [26]. It was reported that 7 to 28 days of persistant 
treatment with Vanadate, Ammonium metavanadate caused a 
dose dependent significant decrease from 11.29 ± 1.2 to 5.67 ± 
0.9 and 11.350 ± 1.4 to 4.245 ± 1.02 g / dL respectively [26]. 
Ashour et al. [27] also observed oral administration of 1000 or 
2000 ppm lead acetate significantly decreased red blood cell count, 
hemoglobin level and hematocrit value at 20, 40 and 60 days 
compared with control groups of male wistar albino rats. A 
shortening of erythrocyte survival time was observed in the rats 
exposed to lead [28]. According to Terayama et al. [29] lead could 
affect the rat erythrocyte membrane and decrease their mobility, it 
may also induce oxidative stress in RBCs [30]. Similarly parthenin 
content of MEPH could be the reason behind significant decrease 
of RBC count and haemoglobin content. The results are also 
indicative of maturation arrests of haematological cells or 
decreased heme biosynthesis by inhibiting aminolevulinic acid 
dehydratase and ferrochelatase activity [31, 32]. Egbung, [33] 
reported decreases in RBC counts and adverse effect on 
hematopoietic status of all treated wistar albino rats which were fed 
with trans fatty acids. The likely explanation for the effect is 
destruction of the membrane structure of RBC. Failure of 
erythropoietin may have caused the decrease RBC count in the 
groups fed with test diets. The inhibitory response (anemia) were 
consistent with the earlier works of Knecht et al. [34], showing that 
the results obtained with haematological parameters are 
dependent on the time of harvesting of the blood cells. From the 
result it could be said that parthenin content of weed may induce 
anemia both by interfering with haem biosynthesis and by 
diminishing RBC survival. 

 
Result of hormonal profile of control and treated group (Table 2) 

showed that level of FSH was 1.15 ± 0.1 mIU / mL in control and 
1.61 ± 0.09 mIU / mL in treated group showing   40 % increase 
(p < 0.05) from control condition. Similarly LH and PRL showed 
significant (p < 0.01) increase of 200 % from 0.06 ± 0.01 mIU / mL 
(control) to 0.18 ± 0.03 mIU / mL (treated) and 100 % increase 
from 0.15 ± 0.025 ng / mL (control) to 0.30 ± 0.05 ng / mL (treated). 
The steroid hormone, testosterone also revealed significant 
increase (p < 0.001) of 45.089 % and its value was 24.64 ± 4.1 ng 
/ mL in control and 35.75 ± 3.300 ng / mL in treated.

S. No. Parameters  Control  Treated  Change in % 
 
1 Total RBC (106 / µL) 6.25 ± 0.25 *5 ± 0.5   20  

 

2 Haemoglobin (g / dL) 17.1 ± 0.1892 *10.2 ± 0.79  40   



 

 
 

 
 

 

Table 2:  Effect of doses of MEPH on peptide and steroid hormonal profile 

 

 

 

 

 

* = significant (p < 0.01), ** = significant (p < 0.05),*** = significant (p < 0.001 ) 

Uboh et al. [35] reported that exposure to gasoline vapours 
increased serum FSH, LH and testosterone in male rats and 
decreased serum FSH, LH and estradiol and progesterone in 
female rats. Testicular androgens (testosterone) are responsible 
for the growth and development of male urogenital system and the 
accessory sex organs. The prostate gland tissue is also known to 
be a testosterone dependent organ and when the testosterone 
level decreases as a result from an increasingly pronounced 
metabolic syndrome [36, 37], the growth-stimulating effect on the 
prostate gland by other aberrations might possibly be reduced. Niu 
et al. [38] also stated that the hormonal anatomical and functional 
growth of the prostate is mainly controlled by androgens. The 
hormonal hypothesis seems to be one of the most important 
hypotheses in prostatic cancer etiology, and efforts are continuing 
to improve the understanding of androgen action in prostatic 
cancer [39]. Although evidence from epidemiological studies of an 
association between circulating levels of androgens and prostatic 
cancer risk has been inconsistent, the traditional view that higher 
testosterone represents a risk factor for prostatic cancer appears 
to have little evidentiary support [40].  

The results of Uboh et al. [4] experiment showed that exposure 
to gasoline vapours caused increase in serum total and prostatic 
acid phosphatase, alkaline phosphatase, gamma glutamyl 
transferase, and testosterone in male rats. These results gave an 
indication that exposure to gasoline vapours may adversely affect 
the functionality of the prostate glands. The elevation of serum 
level of these bio-indices have been reported to be associated with 
prostatic cancer [41 - 44]. This indicates that these enzymes and 
the androgen can be used as biomarkers for the assessment of 
prostatic cancer. The observations made from the result of this 
present study therefore suggest that treatment with MEPH may be 
considered to be one of the predisposing environmental risk 
factors for prostatic disorders leading to cancer. Although the 
specific mechanism(s) through which administration of MEPH 
causes increase in follicle stimulating hormone, prolactin, 
leutinizing hormone and blood testosterone in male rats is not 
understood. However, Hadley [45] emphasized that PRL 
augmented the effects of testosterone on the prostate gland 
greatly. On the contrary, a lack of LH production and secretion or a 
LH receptor defect would also result in failure of testosterone 
production. Several intriguing reports, especially the report by 
Ross et al. [42], suggest that the endogenous level of androgenic 
hormones, either testosterone, or dihydrotestosterone, may play a 
pivotal role in the cause of prostate cancer. Bruchovsky [46] 
reported that androgens can be metabolized to DHT (active 
androgen) in rat ventral prostate. An enhanced uptake of DHT in 

the gland may be due in part to enhanced intracellular binding of 
the androgen. Several studies have identified relationships 
between pretreatment serum levels of testosterone and both 
clinical stage of prostate cancer and patient survival, suggesting 
that pretreatment serum testosterone level has potential as a 
prognostic factor for prostatic cancer [47, 48]. 

The increasing trend of blood hormones FSH, LH, PRL and 
testosterone on oral administration of MEPH were novel since no 
works has earlier reported these. Raji et al. [49] found the mean 
serum testosterone level of rats treated with 400 mg/(kg·d) of the 
Morinda lucida leaf extract for 4 and 13 weeks significantly 
increased (p < 0.01) compared with the controls. He also stated 
that the extract caused an increase in the weight of the testes, 
which was accompanied by an increase in the serum levels of 
testosterone. Similar changes have been reported with the extract 
of Zingiber officinale and Pentadiplendra brazzeana in rats [50, 51]. 
Others have reported testicular weight reduction accompanied by 
decreased serum testosterone levels in male rats treated with the 
extracts of Quassia amara [52], Azadirachta indica [53] and 
gossypol, a phenolic compound extracted from the cotton seed 
[54]. The MEPH treatment may lead to carcinogenesis. 

 
REFERENCES 
 

1] Kamal Shah, M., A. Khan, F. Rizvi, M. Siddique and S. U. 
Rehman. 2007. Effect of Cypermethrin on clinic-
haematological parameters in rabbits. Pakistan Vet. J. 27 (4): 
171-175. 

2] Alkinson, J. and F. W. Judd 1978. Comparative hematology of 
Lepomis microlophus and Chiclasoma cyanoguttarum. Copeia 
12: 230-237. 

3] Ugwoke, C. C., E. D. Nwobodo, P. Unekwe, M. Odike, S. T. 
Chukwuma and G. Amilo. 2005. The reproductive dysfunction 
effects of gasoline inhalation in albino rats. Nigerian J. 
Physiological Sciences. 20 (1-2): 54-57. 

4] Uboh, F. E., M. I. Akpanabiatu, E. E. Edet and P. E. Ebong. 
2010. Increase activity of serum total and prostatic acid 
phosphatase, alkaline phosphatase, gamma 
glutamyltransferase and testosterone level in rats exposed to 
gasoline vapours. J. Medicine and Medical Sciences. Vol. 1(1) 
pp. 016-020. 

5] Kumar, S. and J. G. Varshney. 2010. Parthenium infestation 
and its estimated cost management in India. Indian J. of weed 
science. 42 (1 and 2): 73-77. 

S. No. Parameters         Control    Treated    Change in % 
   Peptide hormone 

1  Follicle stimulating hormone (mIU / mL)  1.15 ± 0.1   **1.61 ± 0.09     40 

2    Leutinizing hormone (mIU / mL)    0.06 ± 0.01   *0.18 ± 0.03    200 

3  Prolactin (ng / mL)       < 0.15 ± 0.025   *< 0.30 ± 0.05   100 
   Steroid hormone 

4  Testosterone (ng / mL)      24.64 ± 4.1   ***35.75 ± 3.300   45.08 
 



Saha et al. 

 

4 

6] Navie, S. C., R. E. McFadyen, F. D. Panetta and S. W. Adkins. 
1996. The biology of Australian weeds. 27. Parthenium 
hysterophorus L. Plant Prot. Quart. 11. pp. 76 – 88. 

7] Oudhia, P. and R. S. Tripathi. 1998. Allelopathic effects of 
Parthenium hysterophorus L. on kodo, mustard and 
problematic weeds. In: Proceedings of the First International 
Conference on Parthenium Management, University of 
Agricultural Sciences, Dharwad, India, 6-8 October 1997. pp. 
136-139. 

8] Mahadevappa, M. 1997. Ecology, distribution, menace and 
management of Parthenium. In: Proc First International 
Conference on Parthenium Management (Vol-1), UAS, 
Dharwad. pp. 1-12.  

9] Oudhia, P. 1998. Parthenium: A curse for the biodiversity of 
Chhattisgarh Plains. Abstract. National Research Seminar on 
Bio-chemical Changes. An Impact on Environment, R.D. Govt. 
P.G. College, Mandlaa (M.P.) 30-31 July. p. 26. 

10] Saha, P., S. Jabeen, S. kumara, N. Yadav, S. Kumari, B. S. 
Raipat and M. P. Sinha. 2010. Assessment of impact of 
Parthenium hysterophorus L. on soil bacterial population. The 
Bioscan (Sp. issue). 1: 79 – 88. 

11] Saha, P., S. Kumari, B. S. Raipat and M. P. Sinha. 2011. 
Phylogenetic analysis of tolerant bacteria from Parthenium 
hysterophorus (L.) amended soil by bootstrap approach. 
International J. Microbio. Research.2(2): 176 – 183. 

12] Tudor, G.D., A. L, Ford, T. R. Armstrong and E. K. Bromage. 
1982. Taints in meat from sheep grazing Parthenium weed. 
Aust. J. Exp. Agric. Husb.,22. pp. 43-46.  

13] Towers, G.H.N. and P. V. Subba Rao. 1992. Impact of the pan-
tropical weed Parthenium hysterophorus L. on human affairs. 
In: Proc.1st Int. Weed Control Congr. Melbourne.(Ed. R.G. 
Richardson) p.134-138, Melbourne, Australis.  

14]  Bajwa, R., S. Shafique, S. Shafique and A. Javaid. 2004. 
Effect of Parthenium hysterophorus on sunflower. Int. J. Agri. 
Biol., Vol. 6, No. 3. pp.473 – 478. 

15] Yadav, N., P. Saha, S. Jabeen, S. Kumari, S. K.Verma, B. S. 
Singh and M. P. Sinha. 2010. Effect of Methanolic extract of 
Parthenium hysterophorus L. on haematological parameters 
in wistar albino rat. The Bioscan (special issue) Vol.2. pp. 357 
– 363. 

16] Carter, P. B. and F. M. Collins. 1974. Experimental Yersinia 
enterocolitica infection in mice: Kinetics of growth. Infection 
and Immunity. 9 (5): 851-857. 

17] Walters, J. and P. Garrity. 2000. Performance Evaluation of the 
Sysmex XE-2100 Hematology Analyzer. Laboratory 
Hematology. 6: 83-92. 

18] Banu, S.K., P. Govindarajulu and M. M. Aruldhas. 2002. 
Testosterone and estradiol up-regulate androgen and 
estrogenreceptors in immature and adult rat thyroid glands in 
vivo. Steroids 67:1007-1014  

19] Chowdhury, A. and M. Haq. 2012. Alteration of Haematological 
parameters of “ Zeol fish Clarias batrachus exposed to 
Malathion. Bangladesh J. Zool. 40 (2): 183-188. 

20] Choudhari, C. V. and P. B. Deshmukh. 2007. Acute and 
subchronic toxicity study of Semecarpus anacardium on 
haemoglobin percent and RBC count of male albino rats. J. 
Herbal Med. And Toxicol. 1(1): 43 – 45. 

21] Kumar, V., R. S. Cortan and S. I. Robbin. 1999. Basic 
pathology 6th edn. Hareeua Asia PTE Lmt. India. 

22] Ahmad, F., S. S. Ali and A. Shakoori. 1995. Sublethal effects of 
Danitol (Fenpropathrin), a synthetic pyrethroid, on freshwater 
Chinese grass carp, Ctenopharyngodon idella. Folia. 
Biol.(Krakow) 43: 151-159. 

23] Reddy, P. M. and M. Bashamohideen. 1989. Fenvalerate and 
cypermethrin induced changes in the haematological 
parameters of Cyprinus carpio. Acta. Hydrochim. Hydrobiol. 
17: 101-107. 

24] Widmann, E. K. 1984. Clinical Interpretation of laboratory test. 
9th Ed. P. C. Asian Economy Edn. P. G. Publishing Pvt. Ltd. 
Singapore, Hong Kong. P. 597. 

25] Cella, J. H. and J. Watson. 2000. Manual of laboratory tests. 
1st Indian Edn. A.I.T.B.S. Publishers and distributors. New 
Delhi, India. 

26] Obianime, A. W., M. Gogo-abite and I. I. Roberts. 2009. The 
effects of Ammonium Metavanadate on Biochemical hormonal, 
haematopathological parameters of the female wistar rats. 
Nigerian J. Physiological Sciences. 24 (2): 187 -194. 

27] Ashour, A. E. R. A., M. M. Yassin, N. M. A. Aasi and M. A. 
Rokaya. 2001. Blood, Serum Glucose and Renal Parameters 
in Lead-Loaded Albino Rats and Treatment with Some 
Chelating Agents and Natural Oils. Turk. J. Biol. 31: 25 – 34.  

28] Terayama, K. 1993. Effects of lead on electrophoretic mobility, 
membrane sialic acid, deformability and survival of rat 
erythrocytes. Ind. Health. 31: 113-126. 

29] Terayama, K., N. Maehara and M. Muratsugu. 1986. Effect of 
lead on electrophoretic mobility of rat erythrocytes. Toxicol. 
40: 259- 265. 

30] Gurer, H., H. Ozgunes, R. Neal, D.vR. Spitz and N. Ercal, 
1998. Antioxidant effects of N-acetylcysteine and succimer in 
red blood cells from lead-exposed rats. Toxicology. 128: 181-
189. 

31] Masci, O., G. Carelli and F. Vinci.
 1998. Blood lead 

concentration and biological effects in workers exposed to 
very low lead levels. J. Occup. Environ. Med. 40: 886-894.

 
32] Baranowska-Bosiacka, I., A. J. Hlynczak and B. Machalinski. 

2000. The impact of lead ions on metabolism of erythrocytes. 
Med. Pr. 51: 59-65. 

33] Egbung, G. E., E. U. Essien and I. J. Atangwho. 2009. Effect of 
Trans Fatty Acids Consumption on Some Haematological 
Indices in Albino Wistar Rats. Pakistan J. Nutrition. 8(8): 1258 
– 1261.  

34] Knecht, E. A., W. J. Moorman, J. C. Clark, D. W. Lynch and T. 
R. Lewis. 1985. Pulmonary effects of acute vanadium 
pentoxide inhalation in monkeys. Am. Rev. Respir. 
Dis.132:1181-1185. 



 

 

35] Uboh, F.E., M. I. Akpanabiatu, I. J. Atangwho, P. E. Ebong and 
I. B. Umoh. 2007. Effect of gasoline vapours on serum lipid 
profile and oxidative stress in hepatocyte of male and female 
rats. Acta Toxicol. 15 (1): 13-18. 

36] Laaksonen, D. E., L. Niskanen, K. Punnonen, K. Nyyssonen, T. 
P. Tuomainen and V. P. Valkonen. 2003. Sex hormones, 
inflammation and the metabolic syndrome: a population-
based study. Eur. J. Endocrinol. 149: 601–608. 

37] Laaksonen, D. E., L. Niskanen, K. Punnonen, K. Nyyssonen, T. 
P. Tuomainen and V. P. Valkonen. 2004. Testosterone and 
sex hormone-binding globulin predict the metabolic syndrome 
and diabetes in middle-aged men. Diabetes Care. 27: 1036–
1041. 

38] Niu, Y. J., T. X. Ma, J. Zhang, Y. Xu, R. F. Han and G. Sun. 
2003. Androgen and prostatic stroma. Asian J. Androl. Mar., 
5(1): 19 – 26.   

39]  Imammoto, T., H. Suzuki, M. Yano, K. Kawamura, N. Kamiya 
and K. Araki. 2009. Does presence of prostate cancer affect 
serum testosterone levels in clinically localized prostate 
cancer patients? Prostate Cancer Prostatic Dis. 12: 78–82. 

40]  Morgentaler, A. 2007. Testosterone deficiency and prostate 
cancer: emerging recognition of an important and troubling 
relationship. Eur. Urol. 52: 623–625. 

41] Fang, L.C., M. Dattoli, A. Taira, L. True, R. Sorace and K. 
Wallner. 2008. Prostatic acid phosphatase adversely affects 
cause-specific survival in patients with intermediate to high-
risk prostate cancer treated with brachytherapy. 
Urol.71(1):146-150. 

42] Ross, R. K., L. Bernstein, R. A. Lobo, H. Shimizu, F. Z. 
Stanczyk and M. Pike. 1992. 5α- reductase activity and risk of 
prostate cancer among Japanese and U.S. white and black 
males. Lancet. 339:887-889. 

43] Saito, T., Y. Kitamura and S. Komatsubara. 2006. Prognosis of 
prostate cancer with elevated prostatic acid phosphatase. 
Acta Urologica Japonica. 52(3):177-180. 

44] Taira, A., G. Merrick, K. Wallner and M. Dattoli. 2007. Reviving 
the acid phosphatase test for prostate cancer. Oncol. 
(Williston Park). 21(8):1003-1010. 

45] Hadley, M. E. 1988. Endocrinology, Edition 2. Illustrated 
Publisher, Prentice hall, ISBN: 0132770547. pp. 456-457. 

 

46] Bruchovsky, N., J. D. Wilson 1968. The conversion of 
testosterone to 5-alpha-androstan-17-beta-ol-3-one by rat 
prostate in vivo and in vitro. J Biol Chem. 243(8):2012–2021. 

47] Chen, S. S., K. K. Chen,  A. T. Lin, Y. H. Chang, H. H. Wu 
and L. S. Chang. 2002. The correlation between pretreatment 
serum hormone levels and treatment outcome for patients 
with prostatic cancer and bony metastasis. BJU Int. 89: 710. 

48] Freedland, S. J. , W. B. Isaacs, E. A. Platz, M. K. Terris, W. J. 
Aronson and C. L. Amling. 2005. Prostate size and risk of 
high-grade, advanced prostate cancer and biochemical 
progression after radical prostatectomy: a search database 
study. J. Clin. Oncol. 23: 7546–7554. 

49] Raji, Y, O. S. Akinsomisoye and T. M. Salman. 2005. 
Antispermatogenic activity of Morinda lucida extract in male 
rats. Asian J. Androl. 7 (4): 405–410. 

50] Kamtchouing, P., G. Y. Mbongue Fandio, T. Dimo and H. B. 
Jatsa. 2002. Evaluation of androgenic activity of Zingiber 
officinale and Pentadiplandra brazzeana in male rats. Asian J. 
Androl. 4: 299–301. 

51]  Watcho, P., P. Kamtchouing, S. D. Sokeng, P. F. Moundipa, J. 
Tantchou, J. L. Essame and N. Koueta. 2004. Androgenic 
effect of Modia whitei roots in male rats. Asian J. Androl. 6: 
269–72. 

52] Raji, Y. and A. F. Bolarinwa. 1997. Antifertility activity of 
Quassia amara in male rats – in vivo study. Life Sci.64: 1067–
74. 

53] Raji, Y., S. O. Ifabunmi, O. S. Akinsomisoye, A. O. Morakinyo 
and A. K. Oloyo. 2005. Gonadal responses to antipsychotic 
drugs: Chlopromazine and thioridazine reversibly suppress 
testicular functions in albino rats. Int. J. Pharmacol.1: 287–92. 

54] Qian, S. Z. and Z. G. Wang. 1984. Gossypol: A potential 
antifertility agent for males. Annu. Rev. Pharmacol. 
Toxicol.24: 329–60.

 
 


