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ABSTRACT 
 

This study investigated the therapeutic effect of a combined extract of Spermacoce radiata and 

Hypselodelphys poggeana (CESH) on oxidative markers and haematological parameters in benign prostatic 

hyperplasia (BPH) induced rats. The study adopted five groups containing equal numbers of rats (n = 6), 

including normal control, BPH control, Finasteride control, BPH-induced rats treated with 200 mg/kg CESH, 

and BPH-induced rats treated with 600 mg/kg CESH. The rats were induced BPH by the subcutaneous 

administration of a 5 mg/kg testosterone propionate injection. At the same time, treatment finasteride and 

CESH to the respective groups were given orally 60 minutes after the BPH induction for 28 uninterrupted 

days. The induction of BPH with testosterone propionate injection caused a significant reduction in the 

serum levels of haematological parameters, including haemoglobin (Hb), packed cell volume (PCV), red 

blood cells (RBC), and platelet counts of the BPH control compared with normal control. The glutathione 

(GSH) concentration, glutathione peroxidase (GPx), superoxide dismutase (SOD), glutathione S-transferase, 

and catalase activities decreased significantly in the BPH control relative to the normal control. The BPH 

control had elevated white blood cell (WBC), and malondialdehyde (MDA) concentrations contrary to the 

high WBC and MDA in the normal control and CESH treated BPH induced rats, respectively. Conversely, the 

Hb, PCV, platelet count, GPx, SOD, catalase, GST, and GSH increased significantly in the finasteride and CESH-

treated BPH-induced rats, respectively, compared to the BPH control. These findings show that CESH 

attenuates adverse effects of BPH on antioxidant parameters and oxidative markers, which may prevent 

BPH progression. 

Keywords: Oxidative stress; Antioxidants parameters; Haematological parameters; Prostate enlargement; 

Medicinal plants 

 

INTRODUCTION  
The prostrate is an ovoid-shaped sex 

hormone-dependent organ, and it is positioned 

close to the bladder and performs peripheral 

reproductive functions via nourishment and 

transport of sperm cells. Benign prostatic 

hyperplasia (BPH) is a non-malignant proliferation 

ailment that affects ageing men. It is one of the 

most common diseases among senior men, with 

50% of men above 60 years suffering from this 

condition and 80% of ageing men above 80 years 

showing histologic evidence (Agrawal et al., 2012; 

Ajayi and Abrahama, 2018). It results from the 

hyperplasia of the prostatic stromal that develops 

in the transition zone's periurethral regions, 

resulting in the obstruction of the bladder outlet by 

narrowing the urethra (La Vignera et al., 2016).  
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Urinary urgency, nocturia, frequent urination, 

obstructive/voiding (partial voiding of the bladder 

and reduced urinary flow), and lower urinary tract 

symptoms (LUTS) are some of the clinical 

manifestations of BPH. It is important to note that 

these symptoms and their severity are affected by 

ethnicity and race (Ajayi and Abrahama, 2018).  

Undisrupted distribution and excretion 

mechanism of smooth prostatic muscles are 

necessary to remove prostatic fluid from the 

prostate to the ejaculate. This process is severely 

disrupted in ageing groups with BPH. Age-related 

prostate function decline is caused by oxidative 

stress, local tissue inflammation, hormonal 

disruption, alteration in smooth muscle function, 

prostate fibrosis, growth, and enlargement (Taoka 

and Kakehi, 2017: Liu et al., 2019). For example, 

one experiment has shown that decreasing 

androgen levels mediates the proliferation of 

myofibroblasts and fibroblasts in smooth muscle 
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tissue due to stromal remodelling (Kajiwara et al., 

2020). Also, inflame-ageing, which is minimal, 

sterile systemic inflammation resulting from 

stimulation of proinflammatory cytokines from 

senescent cells, plays a vital role during the onset 

of BPH. The proinflammatory cytokines contribute 

to the pathogenesis of BPH via the proliferation of 

senescent cells within the BPH epithelium and      

the expression of senescence-related beta-

galactosidase in aged men with BPH (Choi et al., 

2000; Jiang et al., 2019). Inflame-ageing depletes 

cellular defence against oxidative stress and is 

connected with the onset of BPH (Zuo et al., 2017). 

Thus, phytonutrients that restore cellular redox 

homeostasis may be a novel therapeutic approach 

for BPH management and treatment.   

The increasing incidence and prevalence of 

BPH among ageing men could lead to a high 

population of men with BPH, which could 

adversely increase pressure on the already 

stressed health facilities, the decline in life 

expectancy of the affected men, and more burden 

to their relatives and government. The lack of 

effective drugs and adequate surgical procedures 

has resulted in a burgeoning interest to research 

on novel therapy to treat and manage BPH (Mbaka 

et al., 2013). 

Spermacoce radiata (DC.) Sieber ex Hiern is 

a potent medicinal plant from the family of 

Rubiaceae. Plant extracts formulated using 

different parts of Spermacoce radiata are effective 

therapeutic agents against many diseases, such as 

microbial infections, venereal diseases, and 

prostate enlargement. It is erect and partly woody 

hairy and distributed across the African continent, 

especially in West African countries. Spermacoce 

species have been therapeutically effective against 

headache, conjunctivitis, gallstones, inflammation, 

and haemorrhoids due to various phytochemicals, 

including alkaloids, terpenoids, flavonoids, and 

phenolics (Parrotta, 2001; Subramanya et al., 

2015). Other pharmacological properties 

attributed to Spermacoce species entail 

antioxidative stress, larvicidal, antitumour, and 

anti-gastrointestinal tract disorders (Conserva and 

Ferreira Júnior, 2012). Plant extract formulated 

with Spermacoce radiata and Hypselodelphys 

poggeana possesses hepatoprotective properties 

against BPH-induced hepatic injury and 

dysfunction in rats (Uroko et al., 2022). 

Hypselodelphys poggeana (K Schum.) Milne-Redh 

belongs to the Marantaceae family and is partially 

woody like Spermacoce radiata but has unique 

violet and white flowers commonly found across 

tropical    rainforests    worldwide.    Hypselodelphys  

 

poggeana possesses various therapeutic 

potentials, including anti-infertility, anti-

dyslipidaemia, renal protection, hepatoprotective, 

antidepressant, and prevention of prostate 

enlargement (Burkill, 1995; Uroko et al. (2022b). 

The high medicinal potentials and wide 

applications of Spermacoce radiata and 

Hypselodelphys poggeana in traditional medicine 

have prompted the need for this study on the 

therapeutic effect of a combined extract of 

Spermacoce radiata and Hypselodelphys poggeana 

(CESH) on oxidative markers and haematological 

parameters in benign prostatic hyperplasia (BPH) 

induced rats. 

 

METHODOLOGY 
Materials 

Plant materials 

We collected fresh Spermacoce radiata, and 

Hypselodelphys poggeana leaves from Ahia Eke 

Ndume, Umuahia, Abia State, followed by 

identification and authentication at the Herbarium 

at the Michael Okpara University of Agriculture, 

Umudike (MOUAU) with voucher numbers Jones 

FHI 13749 and 2694-5 (Preuss 1899) respectively.  

 

Preparation of combined ethanol extract of S. 

radiata and H. poggeana leaves (CESH)  

Leaf materials were hand-picked, 

thoroughly cleaned with running water, and then 

air-dried at room temperature. Following 

pulverisation of the dried leaves with an electric 

blender, 350 g of both powders (i.e., 700 g of 

combined ground powder at a ratio of 50:50) was 

then immersed in 2.5 L of absolute ethanol for 

three days and filtered with Whatman No. 1 filter 

paper. The solution obtained was dried in a water 

bath at 50℃ till the ethanol solvent evaporated 

entirely, and the percentage yield was calculated. 

Combining the plants in the proportion used in this 

study mimics the pattern of their use in folktale 

medicine and aligns with an earlier report (Uroko 

et al., 2020).  

 

Collection and acclimatisation of experimental 

animals  

Following ethically approved guidelines for 

the study, 30 mature male Wistar albino rats 

weighing 155 – 165 g were obtained from the 

animal care unit of the Department of Veterinary 

Medicine, MOUAU. The rats were acclimatised for 

three weeks at the animal house of the Department 

of Biochemistry, College of Natural Sciences, 

MOUAU, with access to standard animal feed (Vital 

Feeds®) and water ad libitum. 
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Methods 

BPH Induction 

The rats were induced BPH by the 

subcutaneous administration of a 5 mg/kg 

testosterone propionate injection masked in olive 

oil (2:1 v/v) for 28 consecutive days. 

 

Experimental design 

Thirty acclimatised mature male Wistar 

albino rats were selected into five groups 

containing an equal number of rats (n = 6). The five 

groups comprise the normal control, BPH control, 

Finasteride control, BPH+200 mg/kg CESH, and 

BPH+600 mg/kg CESH. The normal control 

received 1 ml/kg distilled water mixed with olive 

oil (1:1; v/v), and the BPH control received 5 

mg/kg testosterone propionate injection 

subcutaneously for 28 uninterrupted days without 

any other treatment. The Finasteride control, 

BPH+200 mg/kg CESH, and BPH+600 mg/kg CESH 

were administered 5 mg/kg testosterone 

propionate injection subcutaneously for 28 

uninterrupted days and orally treated with 5 

mg/kg Finasteride, 200 and 600 mg/kg CESH 

respectively an hour after the testosterone 

administration. The rats fasted overnight after the 

final treatments on the 28th day. They were 

anaesthetised on the 29th day by intraperitoneal 

administration of a mild pentobarbital dose (25 

mg/kg). After a few minutes, blood samples were 

collected from the rats for biochemical analyses via 

cardiac puncture.  

 

Determinations of haematological and 

antioxidant parameters 

Catalase activity (CAT), glutathione 

peroxidase activity (GPx), and superoxide 

dismutase activity (SOD) were determined by the 

methods of Aebi (1983) Ursini et al. (1985) and Xin 

et al. (1991), respectively. The malonaldehyde 

concentration (MDA) was determined according to 

the procedure outlined by Ohkawa et al. (1979). 

The haematological parameters, including red 

blood cell count (RBC), white blood cell count 

(WBC), packed cell volume (PCV), and differential 

white blood cell count (WBC) were determined 

through methods described by Dacie and Lewis 

(1991).  

 

Statistical Analysis 

The data collated from the study were 

subjected to a one-way analysis of variance and the 

different means compared by a Duncan multiple 

range comparison test. The statistically significant 

difference was 95% confidence (P < 0.05). 

 

RESULT AND DISCUSSION 
Effects of CESH on haematological indices of 

BPH-induced rats 

Many medicinal plants, including 

Spermacoce radiata and Hypselodelphys poggeana, 

have been found helpful in managing BPH, and 

their mechanism of action and effects on some 

biochemical, physiological, and haematological 

parameters have not been investigated to ascertain 

their therapeutic and toxicity potentials. The role 

of medicinal plants in improving the well-being of 

humankind cannot be over-emphasised, having 

been reported that many therapeutic agents are 

from medicinal plants. Previous research has 

shown that 50% of prescription drugs are made 

from herbal isolates Dhami (2013). This study 

elevated the therapeutic effect of a combined 

extract of Spermacoce radiata and Hypselodelphys 

poggeana (CESH) haematological parameters and 

on oxidative markers in benign prostatic 

hyperplasia (BPH) induced rats.  

The haemoglobin (Hb) concentrations in 

Table I showed significant (P<0.05) reductions in 

the Hb concentrations of the benign prostatic 

hyperplasia (BPH) induced untreated rats (BPH 

control) in comparison with the normal control. 

The BPH-induced rats treated with 5 mg/kg 

finasteride (finasteride control) and 600 mg/kg 

Table I. Haematological indices of BPH induced rats treated with CESH 
 

Parameters 
Normal 

control 

BPH 

control 

Finasteride 

control 

BPH + 200 

mg/kg CESH 

BPH + 600 

mg/kg CESH 

Hb (g/dl) 11.75&±0.21b 9.11±0.67a 13.13±0.23b,c 13.84±0.22b,c 14.72±0.87c 

PCV (%) 53.13±2.89b 44.32±2.09a 53.11±1.56b 55.43±0.66b 62.21±2.12b 

WBC (x103/mm3) 68.24±5.25a 89.23±4.61b 65.22±2.31a 69.56±3.46a 73.67±5.33a 

RBC(x106/mm3)  151.44±2.69b 126.55±2.33a 181.67±8.46b 150.23±.3.41b 160.02±3.34b 

Platelet (x103/mm3) 255.44±6.88b 163.13±5.28a 223.33±6.16b 234.33±7.45b 246.77±7.64b 
 

Values are presented as mean ± standard deviation (n = 6), and values with different superscripts are 

significantly (P<0.05) different from any paired mean across the row.  
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CESH respectively, indicated significant (P<0.05) 

increases in the Hb concentration when compared 

with the normal control. The BPH-induced rats 

treated with 200 mg/kg CESH had no significant 

(P>0.05) increase in the Hb concentration relative 

to the normal control. On the contrary, the BPH-

induced rats treated with 5 mg/kg finasteride, 200 

and 600 mg/kg CESH respectively, showed 

significantly (P<0.05) elevated Hb concentrations 

compared with the BPH control. There was no 

significant (P>0.05) difference between the Hb 

concentrations in the finasteride and CESH-treated 

BPH-induced rats. 

Our results reveal that induction of BPH in 

experimental animals significantly decreased 

serum Hb concentration; however, treatment with 

finasteride and CESH extract did not only restore 

Hb levels but significantly increased the Hb 

concentration of treated animals compared to the 

control. Notwithstanding, treatment with low and 

high doses of CESH produced effects comparable to 

those of the standard drug regarding Hb 

concentration. The impact of CESH on the 

haematological parameters aligns with previous 

reports of boosting and replenishing medicinal 

plants' roles in CCl4-induced oxidative stress 

(Uroko et al., 2018). Significantly restored 

haemoglobin synthesis may be attributable to the 

synergistic impact of phytochemicals in the CESH.  

The packed cell volume (PCV) counts of 

BPH-induced rats in Table I showed significant 

(P<0.05) reductions in the PCV counts of the BPH 

control rats when compared with the normal 

control. Also, there was no substantial reduction in 

the PCV counts of the BPH-induced rats treated 

with 5 mg/kg finasteride, 200 mg/kg CESH, and no 

significant (P>0.05) increase in PCV count of the 

BPH-induced rats treated with 600 mg/kg CESH 

relative to the normal control. All the BPH-induced 

rats treated with 5 mg/kg finasteride, 200 and 600 

mg/kg CESH had significantly (P<0.05) higher PCV 

counts than the BPH control, respectively. No 

significant (P>0.05) difference was observed 

between the PCV counts of the BPH-induced rats 

treated with 200 and 600 mg/kg CESH 

respectively. 

Since BPH induction decreased PCV counts 

remarkably, it can be inferred that it either 

decreased erythropoiesis, increased red blood cell 

destruction, or increased plasma volume. 

However, treatment with finasteride and graded 

doses of CESH after BPH induction comparably 

increased PCV counts compared with the 

untreated group. Thus, restoring PCV counts to 

basal levels is in line with decreased RBC counts in 

the BPH control group as against increased RBC 

counts observed in the treatment groups. 

Increased PCV counts may be ascribable to the 

phytochemicals, antioxidant, and pharmacological 

properties, such as flavonoids, phenolics, sterols, 

triterpenes, quinones, coumarins, and alkaloids, 

and lots more present in the CESH, which may 

promote the synthesis of new blood cells (Sharma 

et al., 2017). 

The result in Table I indicated a significant 

(P<0.05) increase in the white blood cell count 

(WBC) counts of BPH control in comparison with 

the WBC counts of the normal control, while there 

were no significant (P>0.05) decreases in the WBC 

counts of BPH induced rats treated with graded 

doses of CESH relative to the normal control. While 

the finasteride-treated BPH-induced rats showed 

no significant (P>0.05) reduction in WBC counts 

relative to the normal control. The BPH-induced 

rats treated with 200 and 600 mg/kg CESH 

indicated no significant (P>0.05) increase in WBC 

count, respectively, compared with WBC counts of 

the BPH-induced rats treated with mg/kg 

finasteride. 

Significantly increased WBC count in the 

BPH control aligns with prior studies and is 

attributable to increased immune and phagocytic 

response due to high levels of ROS cum free 

radicals caused by BPH induction (Ugwu et al., 

2019). Increased free radicals trigger an immune 

response resulting in increased synthesis and 

recruitment of WBCs to impede further spread and 

clear existing radicals (Ijioma et al., 2019). While 

the induction of BPH significantly increased WBC 

counts, treatment with finasteride and low and 

high doses of CESH significantly reduced WBC 

counts to normal levels. The phytonutrients in the 

CESH might have inhibited 5-alpha reductase, 

regulating prolactin-induced prostatic growth, 

preserving detrusor, bladder, and renal function, 

and exerting anti-inflammatory and free radical 

effects scavenging activities in line with Sharma et 

al., 2017. 

The red blood cell (RBC) counts of BPH 

control rats in Table I showed a significant 

(P<0.05) reduction in comparison with the RBC 

counts of the normal control rats. In contrast, a 

slight increase in RBC counts was observed in the 

BPH-induced rats treated with 5 mg/kg CESH and 

600 mg/kg CESH, respectively, compared with the 

RBC counts of the normal control rats. 

Furthermore, the BPH-induced rats treated with 

200 mg/kg CESH showed no significant (P>0.05) 

decrease in RBC relative to the normal control. 

Contrarily, the BPH-induced rats treated with 5 

mg/kg finasteride, 200 and 600 mg/kg CESH had 

significantly (P<0.05) elevated RBC counts relative 

to the RBC counts of the BPH control. However, the 

RBC counts of BPH-induced rats treated with 600 
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mg/kg CESH were not significantly (P>0.05) higher 

than those of the BPH-induced rats treated with 

200 mg/kg CESH. 

In this study, BPH induction significantly 

decreased RBC counts attributable to increased 

erythrocyte osmotic fragility following impaired 

redox balance leading to anaemic condition. 

Uncontrolled oxidative stress may shorten the 

lifespan of RBC and induce hepatic damage and 

anaemia (Bamishaiye et al., 2009; Uroko et al., 

2018). However, improved RBC count following 

treatment with CESH indicated the 

pharmacological effect of its bioactive 

compositions, which might have stimulated the 

erythropoietic stem cell activities, thus increasing 

RBC synthesis in the bone marrow. Also, the high 

iron levels in most herbal treatments implicate the 

elevation of RBC counts (Uroko et al., 2018).   

The data in Table I indicated a significant 

(P<0.05) reduction in the platelet count of BPH 

control and a slight decrease in the platelet count 

of BPH-induced rats treated with 5 mg/kg CESH, 

200 and 600 mg/kg CESH when compared with the 

normal control. The BPH-induced rats treated with 

finasteride and graded doses of CESH had 

significantly (P<0.05) increased platelet counts 

relative to the platelet counts of the BPH control 

rats.  

Mean platelet volume could help to 

distinguish prostate cancer from Benign Prostatic 

Hyperplasia (Fu et al., 2018). In this study, the BPH 

control group showed abnormally reduced platelet 

levels indicating impaired immune response in 

BPH-induced animals. While treatment with low-

dose CESH produced a similar effect as finasteride, 

high-dose treatment significantly increased and 

restored platelets to normal levels. Thus, adequate 

consumption of the CESH within the safe dose 

range may sufficiently restore the oxidative effect 

of BPH induction, as exemplified in restored 

platelets and other haematological parameters. 

Previous studies suggest that platelets play vital 

roles in autoimmunity, haemostasis, and 

inflammation; functional platelet activation could 

improve host response to therapeutic intervention 

(Fu et al., 2018). 

 

Effects of CESH on differential white blood cell 

counts of BPH-induced rats 

Table II indicated no significant (P>0.05) 

elevation in the neutrophil counts of BPH control 

and BPH-induced rats treated with 200 mg/kg 

CESH compared with the normal control. There 

were mild reductions in the neutrophil counts of 

the BPH-induced rats treated with finasteride and 

600 mg/kg CESH relative to the normal control and 

BPH control, respectively.  

There were no significant (P>0.05) 

reductions in the percentage leucocyte counts of 

the BPH-induced rats in Table 2 treated with 5 

mg/kg finasteride, 200 mg/kg CESH, and BPH 

control in comparison with the leucocytes count of 

the normal control. However, the leucocyte counts 

of the BPH-induced rats treated with 600 mg/kg 

CESH increased not significantly (P>0.05) when 

compared with the leucocyte counts of the normal 

control rats. 

The percentage eosinophil counts of the 

BPH-induced rats in Table 2 showed significant 

(P<0.05) decreases in the eosinophil of the BPH 

control, BPH-induced rats treated with 5 mg/kg 

finasteride, 200 and 600 mg/kg CESH respectively 

when compared with the normal control. Also, 

there was no significant (P>0.05) between the 

eosinophil counts of BPH induced treated with 

finasteride and graded doses of CESH. 

Furthermore, no detectable levels of basophils and 

monocytes in the normal control rats, BPH control, 

finasteride, and graded doses of CESH treated BPH 

induced rats. These findings showed that BPH did 

not affect the neutrophil, lymphocytes, and 

eosinophil counts, contrary to Ugwu et al. (2019). 

 

Effects of CESH on GSH concentrations, GPx, and 

GST activities of BPH-induced rats 

The glutathione peroxidase (GPx) activities 

of BPH-induced rats in Figure 1 indicated 

significant (P<0.05) reductions in the GPx activities 

of the BPH control, finasteride control, and BPH-

induced rats treated with 200 mg/kg CESH in 

comparison with the normal control. Contrarily, 

the GPx activities of BPH-induced rats treated with 

600 mg/kg CESH insignificantly (P>0.05) reduced 

relative to the normal control. The finasteride 

control and BPH-induced rats treated with 200 

mg/kg CESH showed an insignificant (P>0.05) 

increase in GPx activities in comparison with the 

BPH control, unlike the GPx activities of the BPH-

induced rats treated with 600 mg/kg CESH that 

increased significantly (P<0.05) relative to the BPH 

control. Also, there were insignificant (P>0.05) 

increases in the GPx activities of BPH-induced rats 

treated with 200 and 600 mg/kg CESH compared 

to the finasteride control. 

It was evidenced in Figure 2 that the 

glutathione (GSH) concentrations of the BPH 

control rats significantly (P<0.05) decreased 

relative to the GSH concentration of the normal 

control. Whereas the GSH concentration of the 

finasteride and BPH-induced rats treated with 200 

mg/kg CESH insignificantly (P>0.05) increased, 

and the GSH concentration of the BPH-induced rats 

treated with 600 mg/kg CESH increased 

significantly (P<0.05) when compared with the 
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GSH concentration of the normal control rats. The 

GSH concentrations observed in the finasteride 

control and BPH-induced rats administered 200 

and 600 mg/kg CESH respectively, were 

significantly (P<0.05) elevated compared with the 

GSH concentration of the BPH control rats. 

Similarly, the GSH concentration of BPH-induced 

rats administered 600 mg/kg CESH was 

significantly (P<0.05) elevated compared to the 

GSH concentration of the finasteride control. 

The glutathione transferase (GST) activities 

of BPH-induced rats in figure 3 showed significant 

(P<0.05) reductions in the GST activities of the BPH 

control, finasteride control, and BPH-induced rats 

administered 200 and 600 mg/kg CESH, 

respectively, compared with the normal control. 

Contrarily, the finasteride control and BPH-

induced rats that received 200 and 600 mg/kg 

CESH, respectively, showed significant (P<0.05) 

increases in the GST activities relative to the GST 

 
Figure 1. GSH concentrations of BPH-induced rats treated with CESH 

 

 
Figure 2. GPx activities of BPH-induced rats treated with CESH 

 

Table II. Differential white blood cell counts of BPH induced rats treated with CESH 
 

Treatments 

Groups 

Normal 

Control 
BPH control 

Finasteride 

Control 

BPH + 200 

mg/kg CESH 

BPH + 600 

mg/kg CESH 

Neutrophil (%) 62.89±5.33a 68.97±6.34a 62.25±3.04a 64.68±2.20a 60.67±3.13a 

Lymphocytes (%) 35.33±2.15a 30.67±3.02a 34.67±5.16a 33.67±3.22a 38.67±4.11a 

Eosinophil (%) 3.00±0.04b 2.00±0.00a 2.00±0.00a 2.33±0.05a 2.00±0.00a 
 

Values are presented as mean ± standard deviation (n = 6), and values with different superscripts are 

significantly (P<0.05) different from any paired mean across the row.  

 

0

1

2

3

4

5

6

7

8

9

Normal Control BPH control Finasteride control BPH + 200 mg/kg

CESH

BPH + 600 mg/kg

CESH

M
e

a
n

 G
lu

ta
th

io
n

e
 C

o
n

c.
 (

m
g

/
d

L
)

Treatment Groups

Each of the bars is presented as mean ± standard deviation (n = 6); and bars with different

superscripts are significantly (P < 0.05) different with any paired mean.

b

a

b b

c

0

5

10

15

20

25

30

Normal Control BPH control Finasteride control BPH + 200 mg/kg

CESH

BPH + 600 mg/kg

CESH

M
ea

n
 G

P
x
 a

ct
iv

it
ie

s 
(U

/L
)

Treatment Groups

Each of the bars is presented as mean ± standard deviation (n = 6); and bars with different

superscripts are significantly (P < 0.05) different with any paired mean.

c

a
a,b a,b,c

b,c



Combined Spermacoce Radiata and Hypselodelphys Poggeana Extract 

Traditional Medicine Journal, 27(3), 2022   187 

activities of the BPH control rats. Besides, 

insignificant (P<0.05) increases in the GST 

activities of BPH-induced rats administered           

200 and 600 mg/kg CESH respectively, compared 

with the GST activities of the finasteride            

control. 

 

Effects of CESH on SOD activities of BPH-

induced rats 

The BPH-control and BPH-induced rats 

treated with 600 mg/kg CESH showed a significant 

(P<0.05) decrease and increase in SOD activities, 

respectively, when compared with the SOD 

activities of the normal control rats (Figure 4). The 

SOD activities of the finasteride control rats 

showed a slight decrease insignificantly; however, 

the SOD activities of the BPH-induced rats treated 

with 200 mg/kg CESH increased insignificantly 

(P>0.05) in comparison with the SOD activities of 

the normal control rats. It was also observed that 

the SOD activities of the finasteride control and 

BPH-induced rats treated with 200 and 600 mg/kg 

CESH respectively, increased significantly (P<0.05) 

relative to the SOD activities of the BPH control 

rats. At the same time, there were increases in the 

SOD activities of the BPH-induced rats treated with 

graded doses of CESH compared with the 

finasteride-treated BPH-induced rats. The SOD 

activities observed in the BPH-induced rats treated 

with 600 mg/kg CESH were significantly (P<0.05) 

 
Figure 3. GST activities of BPH-induced rats treated with CESH 

 

 
Figure 4. SOD activities of BPH-induced rats treated with CESH 
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high when compared with the SOD activities of the 

finasteride control rats. 

 

The significantly reduced SOD activities in 

the BPH control rats compared to the normal 

control align with findings from studies by Uroko 

et al. (2018) and Ikeyi et al. (2020). In contrast, the 

substantially increased SOD activities in the BPH-

induced rats treated with finasteride and CESH 

compared to the normal control suggest the 

therapeutic effects of each treatment agent. 

Furthermore, the treatment group which received 

a high dose (600 mg/kg) of CESH had SOD activities 

that were significantly higher than the normal 

control. Increased SOD levels imply sufficient 

dismutase of excess superoxide radicals associated 

with BPH induction; to hydrogen peroxide and 

molecular oxygen. In tandem with a report by Ikeyi 

et al. (2020), our result indicates that herbal 

treatments contain antioxidant photochemical 

such as terpenoids, phenols, flavonoids, and 

saponins that can scavenge free radicals. Thus, the 

CESH may attenuate BPH by curbing oxidative 

damage. 

 

Effects of CESH on catalase CAT activities in 

BPH-induced rats 

The result in Figure 5 indicated significant 

(P<0.05) reductions in the catalase activities of the 

BPH control, finasteride control, and BPH-induced 

rats treated with 200 mg/kg CESH, respectively 

when compared with the catalase activities of the 

normal control rats. However, the catalase 

activities of the BPH-induced rats treated with 600 

mg/kg CESH significantly (P<0.05) increased 

relative to the catalase activities of the normal 

control rats. Similarly, in the finasteride control, 

BPH-induced rats treated with 200 and 600 mg/kg 

 
Figure 5. CAT activities of BPH-induced rats treated with CESH 

 

 
Figure 6. MDA concentrations of BPH-induced rats treated with CESH 
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CESH had significantly (P<0.05) elevated catalase 

activities compared with the BPH control. Also, the 

BPH-induced rats treated with 200 and 600 mg/kg 

CESH had significantly (P<0.05) increased catalase 

activities compared with the catalase activities of 

the finasteride control rats. 

The BPH control showed very varied CAT 

activities; treatment with finasteride and low-dose 

CESH following BPH induction improved CAT 

activities. However, this improvement remained 

significantly below the CAT activity of the normal 

control. Only treatment with high doses of CESH 

restored CAT levels significantly above the normal 

levels. The CESH might have stabilised the enzyme 

protein promoting its role in converting excess 

hydrogen peroxide to water and molecular oxygen. 

Decreased CAT activities following BPH induction 

are in line with previous findings by Uroko et al. 

(2018) and Ikeyi et al. (2020), which are 

attributable to inactivation and decreased 

synthesis of the enzyme, probably via inhibition of 

the gene responsible for CAT synthesis. 

 
Effects of CESH on MDA of BPH-induced rats 

The MDA concentrations of BPH-induced 

rats in figure 6 indicated significant (P<0.05) 

increases in the MDA concentrations of the BPH 

control, finasteride control, and BPH-induced       

rats administered 200 and 600 mg/kg CESH 

respectively, compared with the MDA 

concentration of the normal control rats. Also, the 

MDA concentrations of the finasteride control and 

BPH-induced rats that received 200 and 600 

mg/kg CESH, respectively, were significantly 

(P<0.05) reduced in relationship with the MDA 

concentration of the BPH control. Besides, the   

MDA concentration of the BPH-induced rats 

administered 600 mg/kg CESH was significantly 

(P<0.05) reduced when compared with the MDA 

concentration of the finasteride control. 

A cellular injury could trigger lipid 

peroxidation resulting in increased MDA 

production, which serves as a biomarker for 

monitoring such damage (Uroko et al., 2022b). The 

findings of this study show that the BPH induction 

in experimental rats significantly raised MDA 

concentration above normal levels. MDA and 4-

hydroxyalkanals are the decomposition products 

of polyunsaturated fatty acid peroxides resulting in 

oxidative stress, mutagenesis, and uncontrolled 

cellular proliferation (Ikeyi et al., 2020). Although 

there was an improvement in the MDA following 

treatment with 200 mg/kg CESH was comparable 

to finasteride, the amount of MDA levels indicated 

oxidative stress in the rats. A further significant 

decrease in MDA levels was observed following 

treatment with 600 mg/kg CESH, but this was still 

significantly above normal safe levels. Considering 

the high safety margin of CESH, an increased dose 

of CESH could sufficiently decrease MDA levels 

without posing toxicological threats to the animals 

(Uroko et al., 2022b). Additional dietary 

antioxidant supplementation and lifestyle changes 

can synergise in effectively ameliorating lipid 

peroxidation associated with BPH. The antioxidant 

effects of CESH against BPH-associated oxidative 

damage are attributable to its high contents of 

antioxidant phytochemicals such as flavonoids, 

polyphenols, terpenoids, tannins, saponins, 

phenols, polyterpenes, steroids, and alkaloids 

(Uroko et al., 2022a). Although our study provides 

meaningful preclinical evidence on the antioxidant 

effects of CESH in ameliorating BPH, it leaves an 

opportunity for further works on the specific 

solvent fraction or isolated phytonutrient 

responsible for the antioxidant effects; molecular 

docking studies on the binding characteristics of 

this phytonutrient vis-a-vis the active 

pharmaceutical ingredient of existing commercial 

drugs such as finasteride; further clinical studies 

and mechanism of action.   

 

CONCLUSION 
The findings of this study reveal that 

treating BPH with graded doses of CESH can 

restore the antioxidant status and normalise 

haematological indices. Our result indicates that 

600 mg/kg CESH is a more viable treatment for 

BPH than finasteride, as shown by the improved 

antioxidant status and haematological healing. 

Also, considering the cost and side effects of 

synthetic drugs, therapeutic preparations such as 

CESH, rich in antioxidant phytochemicals, can 

serve as viable alternatives after thorough clinical 

studies.  
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