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Abstract 
Cynodon dactylon (CD) and Mimosa pudica (MP) have been known in folk medicine to relieve urinary troubles, and scientific 

studies have demonstrated their anti-inflammatory, diuretic, nerve regenerative, antispasmodic, pain alleviation, and muscle relaxant 

potentials. This study attempted to screen extract of CD and MP combination (CDMP) for its ability to ameliorate experimentally induced 

prostatic hyperplasia in the rat model, which could serve as possible management of benign prostatic hyperplasia (BPH). Twenty adult 

male Wistar rats were divided randomly into four groups. Groups A (normal control) and B (induced BPH control) received oral 

administration of distilled water, while IBPH groups C, and D received oral administration of low dose (LD) 0.46 g/ml and high dose 

(HD) 0.92 g/ml of CDMP extract per Kg BW, respectively for four weeks. Blood samples were collected from each rat to determine 

prostate-specific antigen (PSA) concentrations. Caudal epididymal sperm count, and testicular weight and histological examination were 

also evaluated. The CDMP ethanolic extract caused a significant (p<0.05) reduction in PSA levels and relative weight of the prostate in 

the treated rats. The relative weight of testis was significantly higher in CDMP treated groups. The sperm count in all IBPH groups was 

significantly (p<0.05) reduced. Evidence of recoveries was observed in prostates of CDMP treated groups with an increase in the 

fibromuscular, interacinar tissue, thinning of the prostate epithelium, and stroma. The findings suggest that ethanolic extracts of Cynodon 

dactylon and Mimosa pudica can serve as a potential candidate in the management of benign prostatic hyperplasia and its symptoms. 
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Introduction  
Benign prostatic hyperplasia (BPH) is a common disease in 

older men, with lower urinary tract symptoms caused by 

hyperplasia of the prostatic epithelium and stromal cells (1,2). 

Androgens that are essential for the growth of the prostate 

during early development, puberty, and aging have been 

documented to play a role in hypertrophy of the prostate along 

with other factors such as aging, diet, an increase in 

inflammatory mediators, hormones, and oxidative stress (2). At 

present, the main therapeutic drugs for BPH are 5 alpha-

reductase inhibitors and beta-blockers (3, 4), such as finasteride 

and terazosin. However, these drugs caused adverse reactions 

such as fatigue, hypotension, ejaculation disorders, sexual 

dysfunction, and an increased risk of prostate fibrosis (4, 5). 

Surgical treatment is another potent remedy for BPH. 

Meanwhile, this option poses a lot of complications and the 

possibility of recurrence. Thus, the number of patients 

undergoing surgery for BPH is gradually decreasing (6). 

Therefore, it is crucial to find a curative drug that can 

effectively treat BPH with few adverse reactions. 

 Phytotherapeutic agents have attracted tremendous attention  

for the treatment of BPH and prostate cancer because they are 

thought to be safer, cost-effective, and have fewer side effects 

than conventional alternatives especially in developing 

countries (7-9). New theories hold that many of the potent herbs 

may inhibit the action of an essential hormone-regulating 

enzyme that converts testosterone into dihydrotestosterone, a 

process believed to be important in the development of both an 

enlarged prostate and prostate cancer. Some medicinal 

products, like saw palmetto, Cucurbita pepo (pumpkin) have 

been recognized to suppress prostate-specific antigen (PSA) 

levels in the blood (10).  

One of the few plants that have been used over some time 

with a potential reputation in ethnomedicine to treat urinary 

troubles and inflammation of the urinary bladder efficiently is 

Cynodon dactylon (CD) known as Bermuda grass (11, 12). In 

Iraq, a decoction of this plant is reported as a diuretic (13), anti-

anasarca, genito-urinary disorder control (14), and anti-cystitis 

(15). Besides, Mimosa pudica (MP) is recognized worldwide 

for its pharmacological activities such as
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antidiabetic, antitoxin, antioxidant, wound healing (16), and 

aphrodisiac (15) activities. All these medicinal and 

phytotherapeutic potencies are attributed to the plants' natural 

chemicals such as alkaloid, glycoside, flavonoid, and tannin 

(17, 18). Therefore, this study investigated the effects of 

Cynodon dactylon and Mimosa pudica ethanolic extract 

mixture on induced benign prostate hyperplasia (IBPH), testes, 

and caudal epididymal sperm count to find medicinal plant 

substances that can ameliorate enlarged prostatic hyperplasia 

using a male Wistar rat animal model. 

 

Materials and methods  
Animals  

Wistar male rats (150±30g) used for this study were 

obtained from the Animal Colony of the Department of Animal 

Sciences, University of Ibadan, Nigeria. The rats were 

acclimatized in the wooden cages for two weeks before the 

experiment with unrestricted access to feed and water.  

 

Plants and extract preparation  
Fresh leaves of Cynodon dactylon (CD) and Mimosa 

pudica (MP) were collected from Ikenne and were air-dried in 

a well-ventilated room. About 50 g each of the air-dried leaves 

were blended together and then soaked into 200 ml of 95% 

ethanol. The solution was left for 48 hours, after which it was 

filtered. A semi-solid grayish dark oily extract (CDMP 

ethanolic extract) was obtained by evaporating ethanol with a 

rotary evaporator. The extract was diluted with corn oil to get 

the stock solution used for animal treatment which was kept in 

the refrigerator until further use. Ethical approval was obtained 

from the Olabisi Onabanjo University, Faculty of Basic 

Medical Sciences ethical committee 

(OOU/FBMS/ANA/O1/19/VOL.II/08). 

 

Hormone treatment  
Testosterone propionate (T), brand name: Ricostrone (25 

mg/ml vial) and estradiol valerate (E2), brand name: 

Puregynon Depot (10 mg/ml vial) were purchased from 

Greenfield Pharma, Jiangsu Co Ltd., China and Medipharm 

Ltd., 108-Kotlakhpat Industrial Estate; Lahore, India, licensed 

by Schering Ag, Germany, respectively. These two synthetic 

hormones were diluted with corn oil to get the desired 

concentrations which were later used for prostate enlargement 

induction at a dose of 3mg T and 0.8mg E2 per Kg BW as 

described by Adesanya et al. (10). This was administered to the 

rats for three weeks subcutaneously in the inguinal region after 

which a few rats were sacrificed and inspected for the gross 

examination of prostate enlargement.  

 

Experimental procedure and data collection  
Five untreated Wistar male rats were used as normal 

control (group A). Fifteen IBPH Wistar male rats were 

randomized into three groups (n=5 rats in each group) of IBPH 

control (group B), low dose (LD) CDMP-treated IBPH (group 

C) and high dose (HD) CDMP- treated IBPH (group D) groups. 

Groups A and B received oral administration of distilled water, 

while IBPH rats in groups C, and D received oral 

administration of 0.46 g/ml (LD) and 0.92 g/ml (HD) stock 

solution of CDMP extract per Kg BW, respectively for four 

weeks. After the 4-week experimental period, the animals were 

anesthetized using chloroform and were dissected. Blood 

samples were collected from each animal through the cardiac 

puncture into plain collection bottles. Each blood sample was 

centrifuged at 1000g for 10 mins and decanted to obtain a clear 

serum. The serum was kept in the refrigerator, after which it 

was taken to the laboratory for analysis. The caudal epididymis 

was carefully dissected out and minced in 1ml of normal saline 

solution for sperm count evaluation. The prostate was excised, 

blotted, weighed, and transferred into a universal bottle 

containing 10% neutral formalin solution prior to the 

histological assessment.  

 

Assays for prostate-specific antigen (PSA)  
Prostate-specific antigen levels were determined with the 

PSA ELISA kit (Rapid Labs Limited, Colchester Essex, UK) 

according to the manufacturer's instructions. The absorbance 

was measured at 450 nm using a microplate ELISA reader 

(BIO-Rad Laboratories Inc). The values were expressed as 

ng/ml.  

 

Tissue processing  
Each prostate fixed in 10 per cent neutral formalin solution 

was trimmed, washed, and dehydrated in ascending alcohol 

grades. After the complete fixation, the blocks were embedded 

in paraffin and sectioned in the form of a ribbon at 5μm. The 

sectioned tissue was then stained with Hematoxylin-eosin dye. 

The slides were mounted in Canada balsam. The microscopic 

examination of the sections was then carried out under a light 

microscope.  

 

Epididymal sperm count 
The caudal epididymis was dissected out and minced in 

1ml of normal saline solution. Then, the Neubauer's chamber 

was charged with a drop of the mixture and the sperms counted 

using 10x magnification. 

 

Statistical analysis  
Data were expressed as mean ± standard deviation (SD). 

Statistical analysis is done by one-way analysis of variance 

using GraphPad prism 6, followed by a Tukey's test for 

multiple comparisons. p-Values ≤ 0.05 were considered 

statistically significant.  

 

Results 
PSA decreased significantly (p<0.05) in both low dose (LD) 

and high dose (HD) CDMP treated IBPH groups (groups C and 

D; 2.40 and 2.20 ng/ml), compared to IBPH untreated group 

(group B; 8.75 ng/ml). The normal control group (group A) 

value was 3.75ng/ml (Figure 1). 

The prostate's relative weight was high in the IBPH 

untreated control group, but oral administration of CDMP 

ethanolic extract significantly reduced the prostate's relative 

weight at low and high doses (Figure 2). Furthermore, the 

relative weight of the testis was significantly (p<0.05) 

increased in both LD- and HD-treated groups compared to 

groups A and B (Figure 3).  

Figure 4 shows that the epididymal sperm count was high 

in the control group (49.4 million/ml) compared to IBPH 

groups. A significant (p<0.05) high sperm count was recorded 

in LD, and HD CDMP treated groups (5.1 and 9.6 million/ml 

respectively) compared with the IBPH-control group (2.7 

million/ml). 

The prostate of rats in the normal control group is shown in 

figure 5. There is an appearance of normal epithelial and 

stromal cells. Also, the presence of corpora amylacea is visible 

(PC). Figure 5B shows the prostate of group B rat with 

hypertrophy of the epithelium and inter-acinar fibromuscular 

tissue, and absence of corpora amylacea in the enlarged 

glandular acinar. BPH induction led to the thickening of the 

stromal cells and narrowing of the lumen. In contrast, oral 
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CDMP ethanolic extract caused thinning of the stromal and 

further narrowing of the prostate lumen (Figure 5C and 5D). 

Considerable prostate stromal cell degeneration (FT) and 

attenuation of BPH were observed in the low dose group (group 

C). 

  

 

Figure 1. Effects of oral administration of CDMP ethanolic extract on 
prostate PSA levels (ng/ml) in control and BPH rats 

 

 

 

Figure 2. Effects of oral administration of CDMP ethanolic extract on 

relative weight prostate in control and BPH rats 

 

 

Figure 3. Effects of oral administration of CDMP ethanolic extract on 

the relative weight of testes in control and BPH rats 

 

 

 

Figure 4. Effects of oral administration of CDMP ethanolic extract on 

caudal epididymal sperm count (millions/ml) in BPH rats 

 

 
Figure 5. Micrograph of the prostate (H&E -X720). A: Control, B: Induced BPH, C: BPH treated with a low dose of CDMP ethanolic extract, 

D: BPH treated with a high dose of CDMP ethanolic extract. PG-Prostatic gland; PC-Prostatic concretion; FT-Fibromuscular tissue; ME-
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Discussion 
The use of plant-derived non-nutritive compounds with 

protective or disease-preventive properties for urinary 

symptoms with BPH has gained widespread interest, majorly 

because of reduction in side effects, and desire to maintain 

control over their treatment (8, 19, 20). Phytochemicals such as 

antioxidant present in some medicinal plants play a huge role 

in countering the process of oxidative stress (21). Inhibition of 

5α-reductase enzymes was hypothesized as part of the 

mechanisms that may affect BPH. In the present study, the 

amount of PSA which is the standard test for BPH, prostate 

cancer, and other prostate conditions was significantly lowered 

by the CDMP ethanolic extract, thus, confirms the potency of 

this herbal mixture in the management of induced BPH. A 

decreased in PSA level may be associated with improved BPH 

conditions via the inhibition of the 5α-reductase enzyme. The 

5α-reductase enzyme is responsible for the conversion of 

testosterone (T) to the active form dihydrotestosterone (DHT). 

The blockage of this enzyme indirectly put a check on the 

abnormal growth of the prostate (20). Increased prostate 

relative weight can be used as a vital indicator of successful 

BPH induction (21, 10). The relative prostate weights or 

prostate indices are often used as reliable markers of BPH 

development (22, 23). The significant increase in the relative 

weight of the prostate in the IBPH model group compared to 

the normal control observed in this study confirmed the 

successful induction of BPH. Moreover, a significant increase 

in the weight of the prostate in the IBPH untreated group 

compared with the CDMP treated IBPH groups affirmed that 

the CDMP extract was able to reduce the enlargement of 

induced prostate. The observed effects may be due to the 

presence of antioxidants in the CP, which counteracts the 

oxidative stress caused by the hormone of BPH induction. Also, 

phytosterol present in MP may be the cause of the effects seen. 

Plant sterols are chemically related to cholesterol, and they are 

also inhibitory to the 5α-reductase enzyme in the prostate, 

thereby reducing the prostate weight (24).  

The relative weight of the testis was not affected by the 

hormone administration used in the induction of BPH; however, 

the CDMP treatment caused a significant increase in testicular 

weight of the treated induced BPH animals. This testicular 

weight gain is due to the positive effect of the CDMP herb on 

the testicular activity, which may be due to increased fluid 

secretion by the Sertoli cell and increase in tubular fluid content 

that is usually accompanied by an increase in the diameter of 

the tubular lumen (25).  

The exogenous supply of testosterone and estrogen used for 

the induction of BPH caused the suppression of gonadotropins 

(LH and FSH) to levels below that required to maintain 

spermatogenesis. As spermatogenesis is dependent on high 

intra-testicular testosterone concentration and the action of 

FSH on the Sertoli cells, the outcome was a significant 

reduction in the sperm count as observed in all groups treated 

with hormones. The decrease in LH leads to marked 

suppression of testosterone production by the Leydig cells; the 

decrease in intra-testicular testosterone coupled with 

suppression of FSH leads to a decrease in Sertoli cell function 

required for germ cell maturation and survival (26). Low 

intratesticular testosterone levels result in decreased 

proliferation of spermatogonia, accelerated apoptosis, defects 

in spermiation and disorganization of steps leading to the 

production of mature spermatozoa by Sertoli cells (27). 

However, the administration of the CDMP herb counteracts the 

effect of the hormone used in the induction of BPH by  

 

increasing the sperm count at both high and low doses, although 

the increase was not significant compared to normal control.  

BPH animals showed epithelial hyperplasia and 

fibromuscular tissue with an increase in epithelial thickness 

compared with the normal control animals. In contrast, CDMP-

treated animals showed a reduction in epithelial hyperplasia 

with a decrease in epithelial thickness. Based on these results, 

CDMP treatment effectively inhibited the prostatic hyperplasia 

induced by testosterone and estradiol. Several medicinal plants 

have been investigated for their ability to shrink prostates in 

experimentally induced BPH. The mechanisms of their action 

range from blocking the 5-alpha-reductase enzyme to 

possessing phytoestrogens and phytosterols that have been 

reported to block the action of 5-alpha-reductase enzymes, 

required for the conversion of T to DHT. DHT is the major 

culprit in the development of this condition (28, 29). 

 

Conclusion 
The findings of this research show that oral administration 

of ethanolic extract of Cynodon dactylon and Mimosa pudica 

combination in a BPH rat model may effectively inhibit the 

BPH development and may be useful in the treatment of BPH 

patients. Further studies are required to carefully investigate the 

metabolites responsible for the observed effects and 

mechanism for the actions.  
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