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ABSTRACT

Aim: The efficacy of Telfairia occidentalis leaf and seed as herbal extracts in the management of
induced benign prostatic hyperplasia (BPH) in Wistar rats was investigated.

Methodology: Fifty adult male Wistar rats in 10 equal groups were utilized for the study. BPH was
induced in nine groups. One group, (CN) served as normal control and the last, (Cl) as positive
control. Groups ALC and ELC respectively had aqueous and ethanolic extracts of the leaf while
ASC and ESC groups had the respective seed extracts. All these four groups had concurrent
administration of the extracts. The groups ALP, ELP, ASP and ESP had the respective extract
administered after induction of BPH. At the expiration of the experiment, blood samples were
collected for leukocyte count and estimation of levels of antioxidants. The animals were
subsequently sacrificed and the harvested prostate glands were processed for light microscopy.
Results: Groups ELC and ESP had significantly lower body weight change when compared with
Cl. The mean prostate weights (g) of ALP, ALC, ELC, ASC and ESC (0.09+0.02, 0.19+0.01,
0.1740.02, 0.25+0.05 and 0.21+0.03) were significantly higher than that of CN. The MDA levels
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(umol/mg) of ALP, ELP, ASP, ESP, ELC and ASC (9.51+1.20, 9.51+0.42, 10.21+1.03, 9.64+1.11,
7.85+0.66 and 9.06+1.37) were significantly lower than the positive control (Cl) value (10.32+1.92)
but markedly higher than that of CN (6.80+0.15). The glutathione peroxidase activities (umol/mg) of
ALP, ELP, ASP, ESP, ALC, ELC, ASC and ESC (5.80+0.25, 6.01+0.37, 5.95+0.17, 5.96+0.20,
6.07+0.11,6.12+0.14,6.07+0.10 and 6.10£0.25) were significantly higher than that of group CI
(5.66+0.19 ) but lower than CN (6.71+0.09). The catalase activities (umol/mg) of ALP, ELP, ASP,
ESP, ALC, ELC, ASC and ESC (1.60+0.12, 1.56+0.17, 1.68+0.13, 1.68+0.13, 2.40+0.45,
4.28+0.37, 2.42+0.42 and 2.40+0.40) were significantly higher than that of group CI (1.20+0.16) but
lower than CN (4.70+£0.20). For superoxide dismutase (pmol/mg); the groups ALP, ELP, ASP,ESP,
ALC,ELC ,ASC and ESC levels were significantly higher than CI but lower than CN (0.21+0.03,
0.21+0.02, 0.22+0.03, 0.18+0.04, 0.33+0.01, 0.33+0. 04, 0.28+0.02 and 0.21+0.00; vs 0.03+0.01; vs
0.53+0.10).

The histology of the prostate gland of the ClI group showed marked epithelial and stromal
hyperplasia typical of BPH. Similar degree of hyperplasia could be seen in the ELC while the
remaining three concurrent groups (ASC, ESC and ALC) showed lesser degree of epithelial and
stromal hyperplasia.

Conclusion: The study findings are: (1) Telfairia occidentalis extracts shrink the enlarged prostate
gland. (2) Telfairia occidentalis extracts reduce the severity of the associated prostatitis.
(3) Telfairia occidentalis (seed and leaf) ameliorate the testosterone effects. (4) Telfairia
occidentalis (extracts) reduce the size of prostate with Benign Hyperpasia by prevention of
oxidative stress. The seed and leaf of Telfairia occidentalis thus appear to have a positive role to

play in the non surgical management of benign prostatic hyperplasia.
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1. INTRODUCTION

The use of plants in the treatment of human
ailments and diseases is as old as human
existence [1,2]. A large number of
pharmaceuticals in use for the management of
diverse human diseases are extracts of various
compounds of plant origin [3,4]. Herbal medicine
is a key component of traditional medicinal
practices such as ayurvedic, homeopathic,
naturopathic, traditional oriental and native
American - Indian medicine [5]. Studies have
documented lower incidences of cardiovascular,
neurological and malignant lesions amongst
vegeterians [6-9]. The protective effects of plants
are due to the presence of polyphenols and
flavonoids.

Telfairia occidentalis, a tropical leafy vegetable
locally known as fluted gourd, fluted pumpkin and
ugu is a member of the cucurbitaceae family and
is indigenous to southern Nigeria, where it is
used primarily in soups and herbal preparations
[10,11] The leaf and seed of the plant are rich in
antioxidants especially vitamins A and C [10,12-
14].

BPH is a common problem that affects the
quality of life in one out of every three men aged
50 years and above. By the ninth decade of life,
95% of men would have histologically diagnosed

BPH. In the United States of America, about 14
million men have symptoms related to BPH.
Globally, approximately 30 million men have
BPH symptoms.

The prevalence of BPH in white and African-
American men is similar. However, BPH tends to
be more severe and progressive in African-
American men, possibly because of the higher
testosterone levels, 5-alpha-reductase activity,
androgen receptor expression and growth factor
activity in this population. The increased activity
leads to an increased rate of prostatic
hyperplasia and subsequent enlargement and its
sequelae [15].

In the USA, as at year 2000, BPH accounted for
$1.1 billion dollars in direct health-care
expenditures, 4.4 million office visits, 117,000
emergency room visits, 105,000 hospitalizations
and with a loss of 21-38 million man hours.
Minimum of $3.9 billion dollars is spent annually
on the treatment of BPH in the United States of
America [16].

Although the similar data for developed/
developing Nations of the world could not be
assessed, the pattern may parallel that of the
USA. Thus the disease burden of BPH globally is
enormous. The developed nations may be able
to cope with its management, but it is very



Ajani and Akinyemi; EJMP, 12(1): 1-11, 2016; Article no.EJMP.22856

unlikely that the developing countries will be able
to cope with the financial burden of the disease.
Thus any measure or findings that will
significantly reduce the cost implication of BPH
will be of tremendous benefit to the less
privileged nations. The aforementioned
statement justified and warranted the study.

2. MATERIALS AND METHODS
2.1 Plant Materials

2.1.1 Collection and identification of plant

materials
The leaves and seed pods of Telfairia
occidentalis were procured from a regular

vegetable market situated in Ojoo, Ibadan, South
West Nigeria. Authentication was at the Forest
Research Institute of Nigeria (FRIN) Ibadan with
voucher specimen FHI: 110042 deposited at the
herbarium of the Institute.

2.1.2 Preparation of extracts

The obtained leaves and seeds were dried at
room temperature with filtered air. Both were
separately blended to produce very fine powdery
substances which were used for respective
extraction. Two hundred and fifty grammes (250
g) each of these powdery leaves and seeds were
used for the aqueous and ethanolic extractions.

The following yields were obtained;

i Aqueous leaf extract- 14.0% (0.05 g/ml)
i Aqueous seed extract- 11.3% (0.06 g/ml)
i Ethanolic leaf extract- 10.0% (1.36 g/ml)
iv  Ethanolic seed extract- 30.0% (2.47 g/ml)

2.2 Animals

Fifty adult male wistar rats weighing 150 to 220 g
were procured from the College of Medicine
animal house, University of Ibadan. They were
acclimatized for two weeks in a well ventilated
and illuminated environment. The ambient
temperature was conducive for the study. The
animals were fed liberally with standard rat diet
and water.

2.3 Design of the Experiment

The criteria for group allotment were the
interventional agent and the timing of its
administration, consequently, the 50 rats were

randomly allotted into ten equal groups. These
groups were as stated below;

Normal Control (CN) — not induced

Induced Control (Cl) - induced but not
treated

3. Aqueous Leaf Post-Induction (ALP)

4. Ethanolic Leaf Post-Induction (ELP)

5. Aqueous Seed Post-Induction (ASP)

6. Ethanolic Seed Post-Induction (ESP)
7

8

9

1

N =

Aqueous Leaf Concurrent (ALC)
Ethanolic Leaf Concurrent (ELC)
. Aqueous Seed Concurrent (ASC)
0. Ethanolic Seed Concurrent (ESC)
2.4 Induction  of Prostatic
Hyperplasia

Benign

Testosterone (Green Field Pharm. JIANG SU
Ltd, China) and oestradiol (Medipharm Puvt.
Lahore, Pakistan) were administered for the
induction of benign prostatic hyperplasia.

Goya oil was used as diluent for the hormones.
The hormones were administered parenterally at
the inguinal region with oestradiol at 80 ug and
testosterone at 300 pg per 100 g body weight
every other day for three weeks [17-19].

2.5 Conduct of the Experiments

Through a pilot study, the induction of benign
prostatic hyperplasia (BPH), using the method
stated in 2.4, was histologically confirmed.

All the post induction groups, (ALP, ASP, ELP
and ESP) had oral administration of respective
extract at 3 g/kg body weight daily for three
weeks [20].

For the groups ALC, ASC, ELC and ESC
(concurrent groups), the respective oral extract
was administered concurrently with  the
hormones.

The two control groups (CN and CI) had water
and rat feed for same duration.

Following three weeks of intervention, blood
samples for full blood count were collected from
the tails of all the animals. Thereafter, they were
sacrificed under sedation with parenteral
ketamine hydrochloride and diazepam. The
harvested prostate gland of each animal was
divided into two with one half processed for
histological examination using hematoxylin and
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Eosin (H&E) stain; while the other for
biochemical assay {Catalase (CAT), Glutathione
peroxidase (GPx), Superoxide dismutase(SOD)
and Malondialdehyde (MDA)}.

2.6 Data Analysis and Processing

The numerical aspects of the results were
analyzed with Statistical Package for the Social
Sciences (SPSS) version 20 and expressed as
percentages, means plus standard deviation of
means (SD). The student t- test was used for
inter group comparison and level of significance
was set at p<0.05.

3. RESULTS
3.1 Gross Observation

No mortality was recorded amongst the groups.
The group CN animals were healthy,
normoactive and recorded weekly weight gain.
The CI animals were observed to be hyperactive
with loss of fur around the dorsal trunk and
fluctuating body weight. In the concomitant
groups only ELC recorded significant weight loss
otherwise normal. The post induction groups
were noticed to be aggressive and also had
progressive weight gain.

All  the harvested prostate
macroscopically normal.

glands were

3.2 Body Weight

All the groups with the exemption of ESP and
ELC had weight gain; while ESP was static but
ELC had weight loss (Table 1).

3.3 Prostate Weight

As expected, group CN had the least prostate
weight. The mean prostate weight of Cl was
higher than the post induction groups but lower
than the concurrent groups (Table 2).

3.4 Oxidative Stress Parameters

All the experimental groups had lower levels of
pro oxidant (MDA) but higher values of
antioxidants (GPx, CAT and SOD) than CI group
(Table 3).

3.5 Histological Assessments

Epithelial hyperplasia was observed in all the
induced groups however, at a lesser degree in
the post induction groups (Plates 1-3).

4. DISCUSSION

The proliferation of the prostate gland in rats is
stimulated by 5a- dihydrotestosterone (DHT), the
biologically active form of testosterone [21,22].
The increased physical activity and aggression
displayed by the group CI animals could be
attributable to the anabolic effects of
testosterone, however, these attributes were not
observed in the experimental groups. It may thus
be postulated that extracts (aqueous and
alcoholic) of T. occidentalis irrespective of the
timing of administration in rats were capable of
ameliorating the anabolic effects of testosterone.
By extension, it may be deduced that
T. occidentalis is capable of ameliorating the
severity of benign prostatic hyperplasia (BPH) in
Wistar rats.

Table 1. Mean group weight (g)

Group Wy W, Mean AW %weight change (N=50)
CN 164+7.42 186+37.15 22+2.74 13.41
Cl 202+33.45 208+29.92 6+11.40 2.97
ALP 171+12.94 19145.47 20+9.35 11.70
ELP 190+19.36 201+22.47 11+17.82 5.79
ASP 187+20.19 197+16.05 10+7.07 5.35
ESP 193+14.40 193+13.51 0.045.00* 0.00
ALC 198+22.52 203+13.96 7+7.58 3.54
ELC 212+13.51 202+9.08 -10+7.07" -4.72
ASC 152+21.97 15748.37 5+14.14 3.29
ESC 15049.35 15446.52 4+6.52 2.67

The mean weight change in CN was significantly higher than (a) ESP and (b) ELC.W,, (initial weight); W1, (final
weight); AW, (weight change). The negative mean weight change for group ELC connote reduction in mean body
weight. N= 50 indicates the population size. P< 0.05
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Table 2. Mean prostate weight (g/100g body weight)

Group Weight of prostate
CN 0.08+0.03

Cl 0.16+0.03
ALP 0.09+0.02%
ELP 0.14+0.04
ASP 0.12+0.01
ESP 0.13+0.04
ALC 0.19+0.01°"
ELC 0.17+0.02%”
ASC 0.25+0.05""
ESC 0.21+0.03°"

The mean weight of the prostate gland of CN group was significantly lower than that of (b) ALC, (c) ELC, (d) ASC
and (e) ESC groups. The Induced control (CI) group had significantly higher mean prostate weight than (a) ALP
but lower than (f) ASC groups
"P<0.05,"P< 0.01 and ""P< 0.001

Table 3. Mean values of antioxidants

Group GPx (umol/mg) CAT (umol/mg) SOD (wWmg) MDA (umol/mg) N=50
CN 6.71+0.09 4.70+0.20 0.530.10 6.80+0.15

cl 5.66:0.19 1.2040.16 0.030.01 10.32+1.92
ALP 5.80+0.25%" 1.60+0.12°7 0.21+0.03%"" 9.51+1.20%"
ELP 6.01+0.37%" 1.56+0.17 %" 0.21+0.02 ™" 9.51+0.42%"
ASP 5.95+0.17%" 1.68+0.13 %" 0.22+0.03 ™" 10.21+1.039”
ESP 5.96+0.20%" 1.68+0.13°" 0.180.04 "™ 9.64+1.119"
ALC 6.07+0.11%" 2.40+0.45 0.33+0.01 ™ 8.72+0.35
ELC 6.12+0.14%"" 4.28+0.37"" 0.33+0.04 " 7.85+0.66™
ASC 6.07+0.10°" 2.42+0.42 0.280.02 " 9.06+1.37%"
ESC 6.10+0.25%" 2.40+0.40 °*™ 0.21+0.0°™" 8.2620.20

The mean gluthation peroxidase (GPx) value of the CN group was significantly higher than those of the
experimental groups(a). While that of group Cl was lower than ELC and ESC (b). The catalase activites in all the
experimental groups except ELC were significantly higher than the CN group(c). The catalase value of CI group
was significantly lower than ALC,ELC, ASC and ESC (d) . The normal control had higher superoxide dismutase

(SOD) activites while group CI had lower activites than the experimental (e & f). The MDA activies of
ALP,ELP,ASP,ESP and ASC were significantly higher than that of CN (g) . Only group ELC had significantly
higher MDA activity than CI (h). N= 50 indicates the population size
'P<0.05,"P< 0.01 and “'P< 0.001

Table 4. Haematological profile (mean)

Group Leukocyte (WBC) count (/ L)
CN 3240+359.5
Cl 630012443
ALP 5980+1226
ELP 56501577
ASP 5420+1074
ESP 6710+1488%
ALC 6830+1857%
ELC 5930+1539
ASC 739042125
ESC 7730+2207%"

The group CN leukocyte count was significantly lower
than those of (a) groups ESP, ALC, ASC and ESC.
P<0.05and P<0.01

Alopecia (hair loss) is a documented feature of
increased testosterone level [23,24]. There was

fur loss (alopecia) in the CI group but not in the
experimental groups, this could be suggestive of
the ability of T. occidentalis to reduce elevated
testosterone level thereby ameliorating the
severity of BPH.

Testosterone at high doses suppresses weight
gain in castrated rats [25,26] this is by reduction
in body fat [27-29]. This may explain the pattern
of weight change seen in the groups. With
regards to weight change, only groups ESP
and ELC had significantly lower values in
comparison with the non-induced control (CN).
This might infer that ethanolic extract of seed or
leaf of T. occidentalis was able to lower the
elevated level of testosterone and consequently
mellowed the adipolysis effect of high
testosterone level.
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Plate 1. Prostate gland of the control groups (H &E )
The features seen in the group CN were those of non enlargd prostate in rat while those seen in the CI group
were those of enlarged prostate gland (BPH)

The prostate weights of all the post induction
groups were lower than that of ClI with the value
for ALP being significant. Those animals that had
concurrent administration of T. occidentalis
extracts had significantly higher values. This
clearly shows that both the seed and leaf of the
plant contain phytochemicals that could shrink
the prostate gland; with the aqueous extract
being efficacious. However, whether the
shrinkage affects only the enlarged prostate or
also the normal prostate could not be
ascertained by this study (as there was no non
induced group that had the extract) further
studies are required to elucidate the
phytochemicals of T. occidentalis that may be
responsible for the shrinkage. Thereafter, this
study may be translated to the non surgical
management of BPH in men.

The white blood cell (WBC) or leukocyte counts
of all the groups (CI inclusive) were markedly
higher than that of the CN group with some
(ESP, ALC, ASC and ESC) being significant. If
the value for the CN group is taken as normal for
rats, it may be reasonably concluded that the
groups had leukocytosis (elevated WBC count).

A major component of inflammatory response is
leukocytosis. The  observed leukocytosis,
connoted inflammation of the prostate gland

(prostatitis). The prostatitis was of lesser severity
in the four groups (ALP, ELP, ASP and ELC) that
had insignificant leukocytosis than the significant
groups (ESP, ALC, ASC and ESC). It may be
deduced that both the leaves and seeds (the
leaves being slightly better) of T. occidentalis
either in aqueous or ethanol preparation
administered in established BPH are associated
lesser  prostatitis than  with  concurrent
administration. A strong positive correlation had
long been established between the severity of
the inflammation and the magnitude of the
enlargement in BPH [30,31]. Since not all adult
men will develop BPH in their life time; it will be
more rational and practicable to prescribe
aqueous preparation of T. occidentalis leaves or
seeds to men with clinical diagnosis of BPH. The
leukocyte count may drop progressively
approaching the normal value if the duration of
the study had been extended. This may be the
rationale for further future study.

There are several products of leukocytes some
beneficial and some harmful to the human body
systems. Products that have been implicated in
the aetiopathogeneses of major diseases such
as hypertension, diabetes mellitus and BPH,;
include reactive oxygen species (ROS) and
inducible nitric oxide [32]. Any event or process
that results in excess ROS either due to their
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over production or reduced depletion by
antioxidants will result in oxidative stress (OS).
Inflammatory response of the prostate gland
results in the generation of free radicals such as
inducible nitric oxide, reactive nitric species and
ROS .These molecules will induce oxidative
stress in the tissue and DNA resulting in
hyperplasia of the prostate gland [33,34]. An
altered apoptosis leads to hyperplastic or
malignant transformation of the prostate [35].

Malonaldehyde (MDA) is an end product of
peroxidation of polyunsaturated fatty acids and
their esters. Thus the estimation of the serum

Plate 2. Prostate gland of the concurrent groups (H

level of MDA is an in vivo index of lipid
peroxidation and thus represents a biomarker of
OS [36]. The CN group had the lowest MDA
value while group CI had the highest with the
experimental groups in between. The plausible
inference from this observation is that induction
and establishment of BPH in rats were
associated with oxidative stress. Available
literature emphasized significantly elevated MDA
values in BPH patients than their control cohort
[37-40]. All the experimental groups had MDA
values lower than that of ClI; thus the extracts of
T. occidentalis leaf and seed were capable of
ameliorating the OS associated with BPH in rats.

Hperplasic and
Conveluted

Crowdy
stroma
Complex, convolutad
nd multilayerad
hyperplastic
epithelmm

Epithelizl hyperplasia
with convolutions

&E)
The epithelium appeared convoluted and hyperplastic in all the concurrent groups. The stroma was scanty in
ASC while others had crowded stroma
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Plate 3. Prostate gland of the post induction group
The ALP epithelium showed prominent convolutions with hyperplasia. The stroma was cellular and with glandular
expansion. These features were of lower magnitude in the ELP. Features seen in ESP were similar to those of
ALP. Some degree of stromal hyperplasia with cribriform pattern were observed in ASP

However, the concurrent  administration
appeared to be better protocol. An extrapolation
of this postulate into the management of BPH
patients may be recommendation of the extracts
as nutritional supplement to men in BPH age
bracket with rising prostate specific antigen
levels.

Glutathione peroxidase (GPx), being one of the
glutathione transferases protects the human
body from oxidative insults by conjugating
glutathione [41]. This implies that elevated or
high level of GPx is protective against oxidative
damage. The CN group had higher GPx value

!"'_'{.

i
SPx 100
! 4 -

Stroma

Epithelial
convolutions

s (H &E)

than group CI. This is in keeping with BPH being
associated with oxidative stress. All the
experimental groups had mean GPx values
being significantly higher than the induced but
untreated group (Cl). These GPx results
demonstrated the ability of T. occidentalis to
ameliorate the oxidative stress (as measured by
GPx value) involved in the aetiopathogenesis of
induced BPH in rats.

Other naturally occurring antioxidants besides
GPx that prevent ROS induced oxidative damage
are superoxide dismutase (SOD) and catalase
(CAT). Their activities have been conclusively
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established to be low in patients with BPH. Thus
any plant whose extract is able to raise their
levels is likely to be able to ameliorate the
symptomatology of BPH (if not able to prevent its
development). In the experiment being
discussed, the SOD activity of the CI group was
markedly lower than that of CN, thus it should be
safe to conclude that reduction in an antioxidant
level was a mechanism of oxidative damage in
induced BPH in rat. However, all the
experimental groups had significantly higher
SOD activities than the Cl. The import of this
statement is that the extracts (leaf and seed) of
T. occidentalis ameliorated the oxidative damage
occasioned by BPH induction. The catalase
profile in this experiment was similar to that of
SOD.

In summary, the profiles of the three antioxidants
(GPx, SOD and CAT) and pro-oxidant (MDA) in
the experimental groups clearly demonstrated
that extracts of leaf or seed of T. occidentalis
were able to downplay the role of ROS induced
oxidative damage in the aetiopathogenesis of
BPH in rats.

The histology of the prostate gland of the ClI
group showed marked epithelial and stromal
hyperplasia typical of BPH. Similar degree of
hyperplasia could be seen in the ELC while the
remaining three concurrent groups (ASC, ESC
and ALC) showed lesser degree of epithelial and
stromal hyperplasia. This might connote the
ability of these three extracts of T. occidentalis
concurrently administered to reduce the
magnitude of epithelial hyperplasia that typifies
BPH. The histology of the prostate obtained from
all the post induction groups showed lesser
degree of epithelial hyperplasia when compared
with the CI group. Thus the seed or leaf extract
administered following the establishment of BPH
in rats were capable of reversing the glandular
hyperplasia. If this observation was to be
extrapolated into the management of BPH in
humans, it may imply that the extracts are
capable of shrinking the enlarged prostate (a fate
that is usually accomplished by 5a- reductase
inhibitor or by orchidectomy). If this assertion is
explored further and found to be true, it will offer
a great relief to BPH patients as it significantly
reduce disease burden.

5. CONCLUSION
This study demonstrated the ability of

T. occidentalis seed and leaf to ameliorate the
anabolic effects of testosterone as evidenced by

non aggressiveness and absence of alopecia in
the experimental groups. Also the extracts of the
plant were able to reduce the enlarged size of
the prostate intiated by BPH by reduction in
prostate weight and severity of the associated
prostatitis. The contribution of oxidative stress in
the aetiopathogenesis of BPH was reduced by
the extracts. This was achieved by lowering the
level of malonaldehyde (a pro oxidant) and
increasing the activities of glutathione
peroxidase, sodium dismutase and catalase
(antioxidants). The lesser degree of epithelial
hyperplasia seen in the experimental groups
favours the use of the plant in the management
of BPH. The response to treatment by BPH
patients is evaluated by lower urinary tract
symptom score. The severity of these symtoms
has direct correlation with the prostate size
(volume). Since the extracts of T. occidentalis
were able to shrink the prostate, consumption of
the plant by BPH patients may result in reduced
mobidity and mortality associated with the
pathology. This will be more acceptable to the
patients since the plant is readily accessible and
affordable.
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