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Summary

Objective: This study evaluated the effects of combined ethanol extract of Funtumia africana and Abutilon 
mauritianum leaves (FAAM) on the liver function indices of benign prostatic hyperplasia (BPH) induced rats. 
Materials and Methods: The study used 30 rats divided into 5 groups, comprising normal control, BPH 
control, standard control, and BPH induced rats treated with 200 and 600 mg/kg/day of FAAM respectively. 
Results: The BPH induction caused significant (p<0.05) increases in aspartate transaminase (AST) and al-
kaline phosphatase (ALP) activities of the BPH control when compared with the normal control. The BPH 
control also had significantly (p<0.05) reductions in the total protein, albumin and globulin concentrations 
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Igbo language and generally known in English as 
false rubber tree [8]. Abutilon mauritianum (Jacq.) 
Medik belongs to the family of Malvaceae and is a 
common medicinal plant of African origin widely 
distributed across West African countries, espe-
cially in Nigeria. Various parts of A. mauritianum 
are used in the treatment of different ailments in-
cluding fever, bacterial infections, snake bite, sca-
bies, diarrhoea, common cold, cough, dysentery, 
gonorrhoea, and for labour induction [9]. A. mau-
ritianum leaves are also rich in anti-inflammatory, 
analgesic and antipyretic activities [10]. The me-
dicinal properties of A. mauritianum leaves are 
attributed to the bioactive phytochemicals such as 
saponins, tannins, terpenoids, flavonoids, and al-
kaloids found in high concentrations in leaves [9, 
11]. This study was designed to evaluate the effects 
of combined ethanol extract of Funtumia africana 
and Abutilon mauritianum leaves (FAAM) on the 
liver functions indices of benign prostatic hyper-
plasia induced rats.

MATERIALS AND METHODS

Plant material

Fresh leaves of Funtumia africana (Benth.) Stapf and 
Abutilon mauritianum (Jacq.) Medik leaves were col-
lected from Forestry Research Institute of Nigeria, 
Eastern Station, Ahia Eke, Ndume, Umuahia, Abia 
State a farm located in at Ahiaeke, Ndume Umua-
hia and used for the study. Fresh leaves of F. africana 
and A. mauritianum were properly identified and 
authenticated by a taxonomist, Dr Ndukwe K. Ibeh 

and significant (p<0.05) elevated total bilirubin and direct bilirubin concentrations relative to the normal con-
trol. The FAAM treated BPH-induced rats had non-significantly (p>0.05) reduced AST, and alanine transami-
nase (ALT) activities relative to the BPH control. The BPH-induced rats treated with 600 mg/kg/day of FAAM 
had significantly (p<0.05) reduced ALP activities relative to the BPH control. Treatment with FAAM caused 
significant (p<0.05) increases in the total protein, albumin, globulin concentrations and significant (p<0.05) 
reductions in the total bilirubin and direct bilirubin concentrations relative to the BPH control. BPH had no 
observable adverse effects on the liver histomorphology of the rats. 
Conclusion: The findings of this study indicated that BPH impairs liver functions and treatment of BPH with com-
bined ethanol extract of F. africana and A. mauritianum leaves restore normal liver functions in rats with BPH.

Key words: Funtumia africana, Abutilon mauritianum, liver marker enzymes, liver function indi-
ces, benign prostatic hyperplasia

Słowa kluczowe: Funtumia africana, Abutilon mauritianum, enzymy wątrobowe, wskaźniki wątro-
bowe, łagodny przerost gruczołu krokowego

INTRODUCTION

The increasing incidence of mortality due to benign 
prostatic hyperplasia (BPH) in ageing men globally 
is of serious concern and needed collective efforts 
to arrest it. The benign prostatic hyperplasia result 
from excessive growth of the prostate gland due to 
proliferating cells which impairs urethral functions 
by compressing it. Available data show 90% inci-
dence in men aged 80–90 and about 62.3% in men 
aged 50–74 [1, 2]. Most treatment options for BPH 
come with enormous adverse health effects that 
largely impair urinary excretion, growth of normal 
cells, cause erectile dysfunction and toxic effects on 
vital organs like liver [3]. To minimize the adverse 
effects of chemotherapeutic agents, many BPH pa-
tients now use complementary and alternative medi-
cines to manage it. Patients with chronic severe BPH 
have been reported to experience impaired kidney 
and liver functions because of BPH complications 
[4]. The combined Funtumia africana and Abutilon 
mauritianum leaves extracts are claimed by many 
traditional medicinal practitioners to possess high 
potent therapeutic effects against benign prostatic 
hyperplasia and various hepatic disorders without 
any scientific data to support their claims.

Funtumia africana (Benth.) Stapf a member of 
the Apocynaceae family has wide medical appli-
cations in traditional medicine. Its leaves possess 
broad antibiotic activities, antimalarial, antican-
cer, anti-inflammatory, antioxidative and antifun-
gal activities [5, 6]. The plant extract has also been 
used to treat hepatic disorders due to its hepatic 
activities, as cures for persistent cough, infertil-
ity, urinary incontinence, diarrhoea in many Afri-
cana countries [6, 7]. In Nigeria, it is commonly 
known as akọ iré in Yoruba, and as mba-miri in ·
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at the Herbarium unit of the Department of Forest-
ry, Michael Okpara University of Agriculture, Umu-
dike, Abia State, Nigeria. F. africana and A. mauri-
tianum leaves were identified with voucher numbers 
2694-5 (Preuss 1899) and Jones FHI 13749, respec-
tively. 

Preparation of combined ethanol extract of 
FAAM

The F. africana and A. mauritianum leaves were 
handpicked, washed in running tap water, sliced 
into smaller pieces to increase their surface areas 
and dried under shade for 3 weeks respectively. 
The dried leaves samples were pulverised into 
coarse powder and 250 g of each plant sample 
(1:1 w/w) equivalent to 500 g of combined plant 
samples was weighed into conical and 1.5 l of 
absolute ethanol was added. It was allowed to 
stand for 72 h with intermittent shake to ease 
the extraction of the polar phytoconstituents of 
the combined extract before it was filtered after 
72 h with mesh cloth. It was further filtered with 
Whatman No. 1 filter paper and the filtrate was 
concentrated in a water bath at 65°C to allow the 
ethanol solvent evaporate completely. Next, the 
percentage yield was calculated.

Experimental animals

Thirty (30) male Wistar albino rats weighing 
115–150 g used for this study were purchased 
from the Animal House, Department of Zool-
ogy and Environmental Sciences, Faculty of Bi-
ological Sciences, University of Nigeria, Nsuk-
ka, Enugu State, Nigeria. The rats were kept at 
the Animal House of the Department of Bio-
chemistry, Michael Okpara University of Agri-
culture Umudike for 2 weeks with free access 
to a standard laboratory diet (Vital feed) and 
water ad libitum and acclimatized to laboratory 
conditions under a 12 h light/dark cycle. After 
2 weeks of acclimatization, the rats were used 
experimental study.

Experimental design

Thirty (30) rats were randomly distributed into five 
groups containing 6 rats each as follow:

Group 1 
(Normal 
control):

Rats without BPH induction that received  
2 ml/kg/day of distilled water for 28 days.

Group 2 (BPH 
control):

BPH-induced rats without any treatment for  
28 days.

Group 3 
(Standard 
control):

BPH-induced rats treated with 5 mg/kg/day of 
finasteride for 28 days

Group 4 (BPH + 
200 mg/kg/day 
FAAM):

BPH-induced rats treated with 200 mg/kg/day  
of combined ethanol extract of Funtumia 
africana and Abutilon mauritianum leaves 
(FAAM) for 28 days.

Group 5 (BPH + 
600 mg/kg/day 
FAAM):

BPH-induced rats treated with 600 mg/kg/day of 
combined ethanol extract of Funtumia africana 
and Abutilon mauritianum leaves (FAAM) for 
28 days.

	
Benign prostatic hyperplasia (BPH) was in-

duced in the rats by subcutaneous injection of 
testosterone propionate in olive oil (5 mg/kg/day) 
for 28 days consecutively. Treatments were given 
to the rats 1 hour after testosterone propionate 
(TP) administration for consecutive 28 days. Af-
ter the last administration of testosterone pro-
pionate and treatments on the 28th day, the rats 
fasted overnight. Blood samples were withdrawn 
from the rats, livers were collected and weighed 
accordingly and stored in 4% formaldehyde for 
histological examination.

Biochemical analyses

The aspartate transaminase (AST) and alanine 
transaminase (ALT) activities were assayed ac-
cording to the methods of Reitman and Frankel 
[12]. The alkaline phosphatase activities were 
assayed according to the method described by 
Englehardt [13]. Total bilirubin and direct bili-
rubin concentrations were determined using the 
methods of Jendrassik and Grof while total pro-
tein, albumin and globulin concentrations were 
determined with the method described by Rein-
hold [14, 15]. 

Histopathological examination 

Sections of livers were collected for histopathologi-
cal examination at the end of the study period. The 
samples were fixed in 10% phosphate-buffered for-
malin for a minimum of 48 hours before tissue prep-
aration. The tissues were subsequently trimmed, 
dehydrated in 4 ascending grades of alcohol (70%, 
80%, 90% and 100%), cleared in 3 grades of xylene 
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and embedded in molten wax, following the method 
described by Disbrey and Rack [16]. The photomi-
crographs were taken using a Motic™ 5.0 megapixels 
microscope camera at x100, x160 and x400 magni-
fications.

Ethical issues

The study fully adhered to the Regulations of 
the Research Ethics Committee of Iranian Ethi-
cal Guidelines for the use of animals in research 
and the guidelines of the Research Ethics Com-
mittee of Michael Okpara University of Agricul-
ture Umudike (MOUAU) for animal experiments. 
Ethical clearance for this study was obtained 
from the Ethical Committee of the Department 
of Physiology and Pharmacology, College of Vet-
erinary Medicine, Michael Okpara University of 
Agriculture, Umudike under the Ethical Number: 
MOUAU/VPP/EC/18/003.

Statistical analysis

The data obtained were statistically analysed 
with a Statistical Products and Service Solutions 
(SPSS) v. 22 by one-way analysis of variance 
(ANOVA). The means of the various treatment 
groups were compared with Duncan multiply 
range comparison test and levels of statisti-
cal significance difference were established at 
p<0.05. The results were presented as mean ± 
standard deviation (n=6). 

RESULTS

Biochemical analyses

The result of aspartate transaminase (AST) activities 
of BPH-induced rats treated with combined etha-
nol extract of F. africana and A. mauritianum leaves 
showed significant (p<0.05) increase in the AST ac-
tivities observed in BPH control when compared 
with normal control rats (fig. 1). Likewise, the BPH-
induced rats treated with low and high doses (200 and 
600 mg/kg/day, respectively) of the combined extract 
showed significant (p<0.05) increase in AST activities 
as compared with normal control rats. However, the 
standard control that was BPH-induced but treated 
with 5 mg/kg of finasteride showed no significant 
(p<0.05) increase in the AST activities as compared 
with normal control. The standard control had sig-
nificantly (p<0.05) lower AST activities relative to 
BPH control, while there was no significant (p<0.05) 
decrease observed in the AST activities of BPH-in-
duced rats treated with low and high dose (200 and 
600 mg/kg/day, respectively) of combined extract, as 
compared with BPH control. 

The data in figure 2 show that alanine transami-
nase (ALT) activities in BPH-induced rats treated 
with combined ethanol extract of F. africana and 
A. mauritianum leaves. The result showed that there 
was no significant (p<0.05) increase in the ALT ac-
tivities of the BPH control and BPH-induced rats 
treated with 200 mg/kg/day of the combined ex-
tract when compared with the normal control. Also, 

Figure 1
Aspartate transaminase (AST) activities of BPH-induced rats treated with combined ethanol extract of 

Funtumia africana and Abutilon mauritianum leaves (FAAM)
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standard control group treated with 5 mg/kg/day 
of finasteride and BPH-induced rats treated with 
600 mg/kg/day of the combined extract showed no 
significant (p<0.05) decreases in the ALT activities 
relative to normal control. Furthermore, the stan-
dard control and BPH-induced rats treated with 
200 and 600 mg/kg of combined extract formula-
tion respectively showed no significant (p<0.05) de-
crease in the ALT activities when compared with the 
BPH control. Additionally, all the combined extract 
(200 and 600 mg/kg/day) treated BPH-induced rats 
showed no significant (p<0.05) decreases in ALT ac-
tivities when compared with the standard control.

The data in figure 3 show the alkaline phospha-
tase (ALP) activities of BPH-induced rats treated 

with combined ethanol extract of F. africna and 
A. mauritianum leaves. The result showed that there 
were significant (p<0.05) increase in the ALP activi-
ties of BPH control and BPH-induced rats treated 
with 200 mg/kg/day of the combined ethanol extract 
when compared with the normal control. However, 
the standard control treated with 5 mg/kg/day of 
finasteride showed significant (p<0.05) decrease in 
the ALP activities relative to normal control, while 
BPH-induced rats treated with the combined ex-
tract at a dose of 600 mg/kg/day of showed no sig-
nificant (p<0.05) decrease in the ALP activities as 
compared with normal control. Furthermore, the 
standard control and BPH-induced rats treated with 
600 mg/kg/day of the combined ethanol extract 

Figure 3
Alkaline phosphatase activities of BPH-induced rats treated with combined ethanol extract ofFuntumia 

africana and Abutilon mauritianum leaves (FAAM)

Figure 2
Alanine transaminase (ALT) activities of BPH-induced rats treated with combined extract Funtumia afri-

cana and Abutilon mauritianum leaves (FAAM)
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showed significant (p<0.05) decrease in ALP ac-
tivities as compared with BPH control. Additionally, 
the BPH-induced rats treated with 200 mg/kg/day 
of the combined extract showed significant (p<0.05) 
increase in the ALP activities relative to standard 
control while the BPH-induced rats treated with 
600 mg/kg/day of the combined ethanol extract 
showed no significant (p<0.05) decrease in the ALP 
activities as compared with the standard control.

Figure 4 shows total protein concentrations of 
BPH-induced rats treated with combined ethanol ex-
tract of F. africana and A. mauritianum leaves. The 
result indicated no significant (p<0.05) increases in 
total protein concentrations of the standard control 

treated with 5 mg/kg/day of finasteride and BPH-
induced rats treated with 200 mg/kg/day of the com-
bined ethanol extract when compared with the nor-
mal control. On the contrary, the BPH-induced rats 
treated with 600 mg/kg/day of the combined ethanol 
extract showed significant (p<0.05) increase in the 
total protein concentration relative to the normal 
control while the total protein concentration of the 
BPH control was significantly (p<0.05) reduced when 
compared with the normal control. The standard 
control and BPH-induced rats treated with 200 and 
600 mg/kg/day of the combined extract, respective-
ly showed significant (p<0.05) increases in the total 
protein concentrations when compared with the BPH 
control. Besides, the BPH-induced rats treated with 

Figure 5
Albumin concentrations of BPH-induced rats treated with combined ethanol extract of Funtumia africana 

and Abutilon mauritianum leaves (FAAM)

Figure 4
Total protein concentrations of BPH-induced rats treated with combined ethanol extract of Funtumia afri-

cana and Abutilon mauritianum leaves (FAAM)



30 RI. Uroko, FA. Adamude, SI. Egba, CN Chukwu, CL. Asadu, EC. Okwara

200 and 600 mg/kg/day of the combined ethanol ex-
tract had no significant (p<0.05) decrease and signifi-
cant (p<0.05) increase in the total protein concentra-
tions respectively relative to the standard control.

The result in figure 5 shows the albumin (ALB) 
concentrations in BPH-induced rats treated with 
combined ethanol extract of F. africana and A. mau-
ritianum leaves. The result showed no significant 
(p<0.05) decreases in the albumin concentrations 
of standard control treated with 5 mg/kg/day of 
finasteride and BPH-induced rats treated with 
200 mg/kg/day of the combined extract when 
compared with the normal control. The BPH con-
trol showed a significant (p<0.05) reduction in 
the albumin concentration relative to the normal 
control while the BPH-induced rats treated with 
600 mg/kg/day of the combined extract showed no 
significant (p<0.05) increase in the albumin con-
centration when compared with the normal con-
trol. Furthermore, the standard control and BPH-
induced rats treated with 200 and 600 mg/kg/day of 
the combined extract respectively showed signifi-
cant (p<0.05) increases in the albumin concentra-
tions when compared with the BPH control. 

The result in figure 6 shows the globulin con-
centrations of BPH-induced rats treated with com-
bined ethanol extract of F. africana and A. mauri-
tianum leaves. The result showed no significant 
(p<0.05) decrease in the globulin concentration of 
the standard control and BPH induced rat treated 
with 200 mg/kg/day of the combined extract as 
compared with normal control. The BPH control 
showed significant (p<0.05) decrease in the globulin 

concentration relative to the normal control while 
the BPH-induced rat treated with 600 mg/kg/day of 
the combined extract showed significant (p<0.05) in-
crease in the globulin concentration when compared 
with the normal control. Furthermore, the BPH-
induced rats treated with 200 and 600 mg/kg/day, 
respectively, of the combined extract showed signifi-
cant (p<0.05) increase in the globulin concentrations 
relative to the BPH control. Contrary, the standard 
control showed no significant (p<0.05) increase in 
the globulin concentration when compared with the 
BPH control. 

The data in figure 7 show total bilirubin concen-
trations in BPH-induced rats treated with combined 
extract of F. africana and A. mauritianum leaves. The 
result indicated that the standard control and BPH-
induced rats treated with 200 and 600 mg/kg/day of 
the combined extract, respectively showed signifi-
cant (p<0.05) decrease in the total bilirubin concen-
trations when compared with the normal control 
while the BPH control showed significant (p<0.05) 
increase in the total bilirubin relative to the normal 
control. Furthermore, the BPH control and the BPH-
induced rats treated with 200 and 600 mg/kg/day 
respectively showed significant (p<0.05) decrease in 
the total bilirubin concentrations when compared 
with the BPH control. Similarly, the BPH-induced 
rats treated with 200 and 600 mg/kg/day, respective-
ly, showed non-significant (p<0.05) increase and de-
crease in total bilirubin concentrations as compared 
with standard control.

The result in figure 8 shows the direct bilirubin 
(D. BIL) concentrations of BPH-induced rats treated 

Figure 6
Globulin concentrations of BPH-induced rats treated with combined ethanol extract of Funtumia africana 

and Abutilon  mauritianum leaves (FAAM)
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with combined ethanol extract of F. africana and A. mau-
ritianum leaves. The result showed significant (p<0.05) 
decreases in the direct bilirubin concentrations in the 
BPH-induced rats treated with combined ethanol ex-
tract at a dose of 200 and 600 mg/kg/day, respectively, 
as compared with the normal control. However, the 
BPH control showed significant (p<0.05) increase in di-
rect bilirubin concentration relative to normal control, 
while the standard control treated with finasteride at a 
dose of 5 mg/kg/day showed no significant (p<0.05) in-
crease in the direct bilirubin concentration as compared 
with normal control. Furthermore, the standard control 
and the BPH-induced rats treated with combined etha-
nol extract of F. africana and A. mauritianum leaves at 
a dose of 200 and 600 mg/kg/day, respectively, showed 
significant (p<0.05) reductions in a direct bilirubin con-
centration, as compared with BPH control. Additionally, 

the BPH-induced rats treated with combined extract at 
a dose of 200 and 600 mg/kg/day showed significant 
(p<0.05) decreases in the direct bilirubin concentra-
tions, as compared with standard control.

Effects of combined ethanol extract of F. africa-
na and A. mauritianum leaves on the liver hi-
stomorphology of benign prostatic hyperplasia 
induced in rats 

The sections of the liver presented in figure 9 showed 
normal hepatic histomorphology for laboratory 
rodents. Normal hepatic lobules consisting of nor-
mal hepatocytes arranged in interconnecting cords 
around the central veins were observed. The he-
patic cords are separated by hepatic sinusoids and 

Figure 7
Total bilirubin concentrations BPH-induced rats treated with combined ethanol extract of Funtumia afri-

cana and Abutilon mauritianum leaves (FAAM)

Figure 8
Direct bilirubin concentrations of BPH-induced rats treated with the combined ethanol extract of Funtu-

mia africana and Abutilon mauritianum leaves (FAAM)
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Figure 9
Histomorphology of liver section from normal 

control rats that were not induced benign prostatic 
hyperplasia.`

Figure 12
Histomorphology of liver section from benign 

prostatic hyperplasia induced rats treated with 
200 mg/kg/day of FAAM.

Figure 13
Histomorphology of liver section from benign 

prostatic hyperplasia induced rats treated with 
600 mg/kg/day of FAAM. 

Figure 10
Histomorphology of liver section from benign 

prostatic hyperplasia induced untreated rats.`

Figure 11
Histomorphology of liver section from benign 

prostatic hyperplasia induced rats treated with 
5 mg/kg/day of finastride (standard drug).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

are radially arranged around central veins, termi-
nating at the portal areas in each hepatic lobule 
which contains the branches of the hepatic artery, 
hepatic vein and the bile ducts. Similarly, the sec-
tions of livers from BPH-induced untreated rats (fig. 
10), BPH-induced rats treated with finasteride (i.e. 

standard control) in fig. 11, BPH-induced rats treat-
ed with polyherbal extract at a dose of 200 mg/kg 
and 600 mg/kg/day as shown in figure 12 and 13, re-
spectively, showed normal liver histomorphology of 
normal rodents. The (V); (HV); (HA); and (BD) in 
figures 9 and 10 represent central vein, hepatic vein, 
hepatic artery and bile duct. H&E x160.

DISCUSSION

This study evaluated the liver function indices of 
BPH-induced rats treated with combined ethanol 
extract of F. africana and A. mauritianum leaves. 
The benign prostatic hyperplasia disorder has been 
reported to alter liver functions and increased se-
rum hepatic enzyme activities including alanine 
transaminase and alkaline phosphatase [17, 18]. The 
significantly elevated hepatic enzyme activities in-
cluding aspartate transaminase (AST) and alkaline 
phosphatase (ALP) in the BPH-induced untreated 
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rats are an indication of liver injury and increased 
leakage of hepatic enzymes to extrahepatic tissues 
due to increased liver membrane permeability. 
However, no significant increase of alanine trans-
aminase (ALT) activity in the BPH-untreated rats 
indicated that the liver injury in rats was not suf-
ficient to cause much leakage of ALT out of the liver 
to the extrahepatic tissues. The BPH probably elic-
ited no liver injury, because a significant increase in 
ALT is more specific to liver injury than significant 
increases in the AST and ALP activities, as they 
could have arisen from other organs and tissues out-
side hepatic tissues [19]. The dose-dependent non-
significant reductions in AST and ALT activities in 
the BPH-induced rats treated with combined etha-
nol extract of F. africana and A. mauritianum leaves 
relative to BPH control indicated hepatoprotective 
and non-hepatotoxic effects of combined ethanol 
extract. Furthermore, the BPH-induced rats treated 
with the combined ethanol extract of F. africana and 
A. mauritianum leaves at a dose of 600 mg/kg/day 
compared with BPH control showed that the com-
bined ethanol extract possesses hepatoprotective ef-
fects that decreased leakage of ALP to extrahepatic 
tissues. The significant alterations in liver marker 
enzymes activities of BPH-induced rats in this study 
were in disagreement with findings of Mohamed et 
al., who reported non-significant alterations in the 
ALT and AST activities of BPH-induced rats [20].

The significant reductions in the total proteins, 
albumin and globulin concentrations in BPH-in-
duced untreated rats showed that rats suffered from 
impaired liver functions that reduced the biosyn-
thetic ability of livers. This adversely affected the 
level of proteins including albumin and globulins 
synthesized by the liver. The impaired liver func-
tions in BPH-induced untreated rats will invari-
ably increase the negative effects of BPH in rats 
and reduce their survival chances. The significant 
reductions in serum albumin and globulin levels 
could be attributed to their decreased synthesis in 
the liver but could also occur due to malabsorption 
and nephrotic syndrome. The significantly elevated 
total protein, albumin and globulin concentrations 
in BPH-induced rats treated with graded doses of 
combined ethanol extract of F. africana and A. mau-
ritianum leaves relative to BPH control indicated 
that combined extract ameliorated the adverse ef-
fects of BPH on liver functions. Proteins are needed 
in sufficient concentrations in the body to maintain 
adequate biochemical functions such as transport of 
chemical substances including minerals and lipids. 
They play an essential role in the regulation of blood 

pressure and inflammatory reactions and their suf-
ficient concentrations in the combined ethanol ex-
tract of F. africana and A. mauritianum leaves treated 
BPH-induced rats will promote normal biochemical 
functions and improve their survival chances. Al-
bumin is synthesized in the liver and functions to 
transport minerals, bilirubin, chemical signals (hor-
mones), vitamins, drugs, lipids, and thus prevents 
hyperlipidaemia and atherosclerosis [21, 22]. Glob-
ulins are also mainly synthesized in the liver but 
very little concentration can be produced by plasma 
cells. The increased albumin and globulin levels in 
BPH-induced rats treated with combined extract 
further suggest the improved capacity of liver cells 
to synthesize enough globulin and decreased the 
loss of protein through kidney which mostly occurs 
in nephrotic syndrome associated with BPH. Low 
globulin level in BPH untreated rats could adversely 
affect their immune system, as globulins are integral 
part of immunological responses in the body, while 
the increased globulin levels in combined ethanol 
extract of F. africana and A. mauritianum leaves 
would promote effective immune functions. These 
findings are in line with reports of Alavi-Shoushtari 
et al., on the role of globulins in immunological re-
sponses [23].

Bilirubin is a metabolic breakdown product of 
haemolysis with antioxidant and anti-inflammatory 
properties [24]. The significantly increased serum 
total bilirubin and direct bilirubin concentrations in 
BPH-induced untreated rats relative to the normal 
control and BPH-induced rats treated with the com-
bined ethanol extract of F. africana and A. mauri-
tianum leaves showed that BPH has negative effects 
on the liver functions. The elevated total bilirubin 
and direct bilirubin could be attributed to increased 
red blood cell haemolysis, reduced albumin level to 
enhance hepatic uptake of bilirubin and impaired 
ability of the body to conjugate bilirubin to ease 
detoxification and agrees with the findings of Tar-
antino et al., that liver injury or disease reduces the 
hepatic clearance of bilirubin [25]. However, lower 
total bilirubin observed in BPH-induced rats treat-
ed with graded doses of combined ethanol extract 
of F. africana and A. mauritianum leaves indicated 
hepatoprotective effects of combined extract that 
prevented the adverse effects of BPH on liver cells. 
The BPH-induced rats treated with combined ex-
tract retained their normal liver integrity and func-
tions and were able to detoxify bilirubin effectively 
with improved clearance rate. High albumin levels 
in serum in combined ethanol of F. africana and 
A. mauritianum leaves treated BPH-induced rats 
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enhanced the hepatic uptake and detoxification of 
bilirubin in line with findings of Inoue et al. [26]. 
The normal liver histomorphology of BPH-induced 
untreated, and BPH-induced rats treated with fin-
asteride and combined ethanol of F. africana and 
A. mauritianum leaves, respectively, indicated that 
BPH induction caused no observable injury to liver 
histo-architecture, though, there was massive im-
pair of liver functions in the rats.

CONCLUSION

The findings of this study showed there are impaired 
liver functions associated with benign prostatic hy-
perplasia in rats and treatment with combined etha-
nol extract of F. africana and A. mauritianum leaves 
could effectively prevent it. The combined ethanol 
extract of F. africana and A. mauritianum leaves 
possesses hepatoprotective properties needed to re-
verse liver injury and integrity and restore full he-
patic function but requires further studies to iden-
tify and isolate its bioactive constituents.
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