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Abstract

Background: Androgen deficiency is the most common disorder of reproductive function and can
lead to male sexual disorders.

Objective: This study was designed to evaluate the androgenic effects of Pycnanthus angolensis
(Welw.) Warb in hemicastrated rats.

Materials and methods: Forty-two male rats were divided into 6 groups of 7 rats each, including a
group of uncastrated rats that received distilled water (10 ml/kg); a group of castrated rats that
received 10 ml/kg of distilled water; a group of castrated rats that received testosterone enanthate (3
mg/kg BW) per week intramuscularly; and 3 groups of castrated rats that received 43, 86 and 172
mg/kg of the aqueous extract of Pycnanthus angolensis, respectively. After 14 days of oral treatment,
the rats were Kkilled by decapitation. The blood was collected and the androgen-dependent organs
were collected for histological sectioning, and biochemical analysis. The tail of the epididymis was
used to assess sperm quality.

Results: Treatment with the aqueous extract at doses of 43 and 86 mg/kg, significantly improved the
sexual behavior of castrated rats, with increases of 25.92% and 22.74% intromissions frequency, and
67.06% and 56.46% mount frequency, compared to those in the castrated rats which did not receive
any treatment. The extract also enhanced sperm quality in castrated rats. Both doses also significantly
increased serum testosterone levels with rates of 45.07% and 49.00%, respectively; compared to
those in the negative control group.

Conclusion: In view of the aforesaid results, Pycnanthus angolensis (Welw.) Warb could be considered
as a promising natural agent in hypogonadism management.

Keywords: Androgen, hypogonadism, castrated male rats, unilateral castration, Pycnanthus
angolensis (Welw.) Warb.

INTRODUCTION

androgenic activities 78. Among these numerous plants,
Pycnanthus angolensis (P. angolensis) is a tropical plant from

Male reproduction is closely related to the production of
androgenic hormones that are essential for the development
and maintenance of male sexual characteristics 1.
Hypogonadism, characterized by the inability of the testes to
produce adequate levels of testosterone, can have a significant
impact on male health and well-being 2. However, the exact
prevalence of hypogonadism is unclear and remains a major
concern in medicine, particularly in older men 34. Conventional
medicinal treatments, such as testosterone supplementation 5,
have been shown to be effective but, are limited due to
undesirable side effects and constraints such as disruption of
treatment and high cost 6. Consequently, there is a growing
need for alternative solutions such as plant-based treatments
to regulate reproductive function. Several medicinal plants like
waterlily Nymphaea lotus (Nymphaeaceae) and Allanblackia
floribunda (Clusiaceae) have been studied for their potential to
improve reproductive function, particularly because of their
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the Myristicaceae family whose trunk bark is used to treat
inflammation, microbial infections, anaemia and pain %10, The
wood of this plant is used in the southern Cameroon region by
‘Baka’ traditional healers to treat erectile dysfunction. In vitro
and in vivo studies have shown its androgenic and aphrodisiac
activities 811, However, despite these promising results, no in
vivo studies have been carried out to assess the effect of P.
angolensis on male reproductive function under hypogonadal
conditions. The present study aimed to evaluate the effect of the
aqueous extract of P. angolensis wood in hemicastrated male
rats.

MATERIALS AND METHODS
Plant collection and preparation of extracts

Fresh wood of P. angolensis was collected in the Centre region
of Cameroon in November 2022 and identified at the National
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Herbarium of Cameroon under the voucher number
HNC31369. The wood was ground with an electric grinder.
Three hundred grams of the dried powder of wood of P.
angolensis was used to prepare the 10% (m/v) aqueous extract
by decoction for 30 using distilled water. The obtained extract
was evaporated to dryness, weighted and kept at 4°C. The
extraction yield was 6.5 %.The doses used in this study were
prepared by dissolving in distilled water the evaporated
extracts in order to obtain the three required doses: 43, 86 and
172 mg/kg of body weight (BW).

Animal handling

One-month old male albino Wistar rats weighing between 40-
45 g were used for this study. The animals were acclimatized
for 2 weeks and given food and water ad libitum. On the 46th
day after birth, the rats were subjected to surgery and the left
testicle was removed. Fifteen one-month old female rats,
weighing between 40-45 g, were brought to the estrus by
subcutaneous injection of 100 pg/kg estradiol benzoate and an
intramuscular injection of progesterone (5 mg/Kg) at 48 and 6
hours respectively prior to the pairing, according to the
modified method of Kameni et al. 7.

Castration

Castration was performed according to the method described
by Sulaiman et al, 12 After anaesthetizing the rats by
intraperitoneal injections of ketamine (50 mg/kg) and valium
(10 mg/kg), the scrotum was lightly incised aseptically with
scissors to remove the left testis which was gently separated
from the epididymis. Normal rats underwent a blank surgery
consisting of opening the scrotum and closing it without
removing the testis. Then, a Betadine solution and Neomycin
(Baneocin®) were applied to the wound until complete healing
was achieved to avoid infection.

Experimental design

One week after castration, the rats were randomly divided into
6 groups of 7 rats each, as follows:

- The normal group G1 consisted of non-castrated rats that
received orally distilled water (10 mL/kg, BW) daily;

- The negative control group G2 consisted of castrated rats
that received orally distilled water (10 mL/kg, BW);

- The positive control group G3 consisted of castrated rats
that received intramuscular testosterone enanthate (3
mg/kg, BW) per week;

- Three test groups G4, G5 and G6, consisted of castrated rats
that orally received the aqueous extract at doses of 43, 86
and 172 mg/kg, BW, respectively.

After 14 days of treatment, the rats fasted for 12 hours. The
following day, the animals were killed by decapitation under
ether anesthesia. The blood was collected in dry tubes and
centrifuged for 15 min at 1000 rpm. The supernatant was
transferred to Eppendorf tubes and stored at -20°C for
subsequent biochemical analysis. Organs such as the right
testis, epididymis, prostate, seminal vesicles, and penis were
carefully removed, weighed, and then subdivided for
histological, biochemical, and sperm analyses.

Sexual behavior study

To measure the effects the aqueous extract of P. angolensis on
the sexual behavior of rats; on the last day of treatment, the
animals were individually introduced into observation cages
under dim light in a quiet room. After 10 minutes of
acclimatization, each male rat was paired with a receptive
female for 30 minutes. Then, the following sexual behavior
parameters were measured:
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- penile licking (PL) which is the number of times the rat bent
to lick the penis, indicating the frequency of erections;

- mount frequency (MF) which is the number of mounts
preceding ejaculation, with or without intromission;

- ejaculation frequency
observed ejaculations;

(EF) which is the number of

- intromission frequency (IF) which is the number of
intromissions preceding ejaculation;

- mount latency (ML) which is the time interval in seconds
between the introduction of the receptive female in the cage
and the first mount;

- intromission latency (IL) which is the time interval in
seconds between the introduction of the receptive female in
the cage and the first intromission;

- ejaculation latency (EL) which is the time interval in
seconds between the first intromission and the first
ejaculation.

Homogenate preparation

The epididymis, prostate, seminal vesicle, penis, and right testis
tissues were removed after laparotomy, washed, weighed, and
homogenized separately in ice cold appropriate buffers using a
mortar and pestle. Then a 20% (w/v) homogenate of testes and
seminal vesicles were prepared separately in sodium
phosphate buffer (0.1 M, pH 7.3) and distilled water,
respectively. The tissues of the prostate, penis, and epididymis
were used to prepare a 10% (w/v) homogenate of each organ
in phosphate buffer (0.1 M, pH 6.5), Krebs solution, and
potassium phosphate buffer (0.1 M, pH 6.8), respectively. These
homogenates were centrifuged at 1000 rpm for 10 min at 4°C
and kept at -20°C until biochemical analysis.

Biochemical analysis

Serum testosterone levels were determined by the Enzyme-
Linked Immunosorbent Assay (ELISA) using a MONCENT kit
(Ref: EL1-1263). Acid phosphatase activity in prostate
homogenate was determined by the Hillmann method using a
LABKIT kit (Ref: LKBEDTT 06) while the activity of o-
glucosidase activity in the epididymal homogenate was
assessed using a CHRONOLAB kit (Ref: 101-0311). The level of
fructose in seminal vesicles were determined as described by
Gonzales and Villena 13, and the total proteins were determined
according to the method described by Gornall et al. 1%

Sperm analysis

The tail of the epididymis was sampled and cut in physiological
fluid previously maintained at 37°C in a water bath to allow
visualization of the spermatozoa. Two parameters were
observed: viability, mobility and count. These parameters were
calculated according to the following formulas 15:

Live spermatozoa

% Viability = x 100
Total spermatozoa

. Mobile spermatozoa
Mobility = x 100
Total sperm count

Xxdfx10°

Number of spermatozoa = n

X = number of spermatozoa in 4 Malassez cell quadrants;
df = dilution factor (10)
Histological analysis

All organs removed (testes, penis, seminal vesicles, prostate,
epididymis) were kept in 10% formalin. The histological
analysis technique used was described by Suvarna et al. 16.
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Ethical considerations

The experiment was carried out with the approval of the
Institutional review committee. The research was carried out
after obtaining an ethical clearance (reference number BTC-
JIRB2022-053).

Statistical analysis

Data are expressed as mean * standard deviation (n=7) and
were analyzed using R software (version 4.2.3, Lyon). Results
were considered significant at P<0.05 and compared using the
Kruskal-Wallis test followed by Dunn's post hoc test.
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RESULTS

Effect of administration of the aqueous extract of P.
angolensis on the relative weight of reproductive organs in
rats

After 14 days of treatment, no significant effect was observed
on the relative weights of epididymis, prostate, and seminal
vesicle in the different groups compared to those of the normal
control group (G1) (Table 1). However, significant increases (P
< 0.05) in the relative weight of the penis and testes in the
treated groups at doses of 43 and 86 mg/kg, when compared to
the normal control and negative control groups were observed.

Table 1: Effect of the aqueous extract of P. angolensis on relative weights of reproductive organs

Groups
Organs (g) G1 G2 G3 G4 G5 G6
Right testis 0.70 £ 0.05 0.72 £0.06 0.69 £ 0.06 0.82+0.07*8 0.86% 0.07%8 0.81 £0.07
Epididymis 0.41 +0.03 0.30+ 0.03 0.32+ 0.04 0.32+ 0.07 0.34 + 0.06 0.30 £ 0.07
Penis 0.15+0.00 0.16 + 0.02 0.18 + 0.02" 0.16 + 0.02 0.17 + 0.02" 0.15+ 0.01
Prostate 0.16 £ 0.03 0.14 + 0.03 0.22 + 0.02 0.18 + 0.03 0.17 + 0.02 0.15+ 0.03
Seminal vesicle 0.40 £0.10 0.40 £0.10 0.48 £0.05 0.42+£0.10 0.48 £ 0.09 0.35+0.10

Results are expressed as mean + SD (n=7)."P < 0.05 versus the normal control group (G1); P < 0.05 versus the negative control group (G2; SP < 0.05 versus
the group G3. G1: uncastrated rats; G2: castrated rats; castrated rats treated with testosterone enanthate: G3 (3 mg/kg); with aqueous extract at a dose of

43 mg/kg: G4; 86 mg/kg G5 and 172 mg/kg: G6.

Effects of P. angolensis on sexual behavior parameters at
the end of the treatment

As summarized in Table 2, when compared to the normal
control group, the ejaculation, intromission and mount
frequencies as well as the penile licking were significantly
decreased (P < 0.05) in the negative control group by 40.80 %);
65.16 % and 27.27 %; respectively. Treatment of castrated rats

with the aqueous extract at the doses of 43 and 86 mg/kg
resulted in significant increases (P < 0.05) in ejaculation,
intromission, and mount frequencies as well as the penile
licking and the ejaculation latency, in comparison to those of
the negative group. At the dose of 43 mg/kg, the extract
treatment significantly decreased (P < 0.05) the latency times
of ejaculation, intromission and mount when compared either
to the negative control group or the positive control group.

Table 2: Effect of the aqueous extract of P. angolensis on sexual behavior parameters

Groups
Copulatory G1 G2 G3 G4 G5 G6
parameters
PL 294.71+7.23 76.14£15.33*  207.57+12.26" 274.07+13.50™ 283.42+ 6.36™ 129.60+3.16"tt
MF 209.34+5.34  152.80+3.34" 207.34+6.64 255.28 £16.53" 239.07+12.70™ 83.00+0.74
EF 1.74+0.56 1.03+0.04 1.69+0.09 1.82+0.51" 1.72+0.02 1.03£0.01
IF 201.64+14.67  70.25%5.33" 197.32+3.63 252.35+7.32"% 230.00+10.36™ 74.34£0.5011t
ML(s) 14.29+1.53 29.43+7.43 12.00+0.33 3.67+0.76%"§ 6.00+0.36™ 5.80+0.00™
IL (s) 14.29+1.53 29.43+7.43 12.00+0.33 3.67+0.76%"§ 6.00+0.36™ 5.80+0.00™
EL (s) 227.58+81.16 291.25+34.31  206.43+68.84™ 205.67+59.64™ 206.72+ 95.33" 248.50+£94.738

Results are expressed as the mean * SD (n=7). *P < 0.05 versus the normal control group (G1); **P < 0.05 versus the negative control group (G2; SP < 0.05
versus the group G3; T P < 0.05 versus the group G4; 11 P < 0.05 versus the group G5. G1: uncastrated rats; G2: castrated rats; castrated rats treated with
testosterone enanthate: G3 (3 mg/kg); with aqueous extract at a dose of 43 mg/kg: G4; 86 mg/kg G5 and 172 mg/kg: G6. EF: ejaculation frequency; IF:
intromission frequency; MF: mount frequency; EL: ejaculation latency; IL: intromission latency; ML: mount latency.

Results indicate that the different doses of the plant extract
significantly increased testosterone levels (P < 0.05) when
compared to those in the normal control and negative control
groups. The highest serum testosterone level was obtained in
the group of rats treated with the plant extract at the dose of 86

Effect of P. angolensis on several biochemical parameters

As shown in Table 3, the rats treated with all doses of the plant
extract or the reference product (G3) recorded significant
increases (P < 0.05) in testicular and total cholesterol level,
compared to those in the normal and negative control groups.
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mg/kg, with an increase of 183.85% compared to the normal
control group. Treatments with the plant extract and the
reference product resulted in significant increases (P < 0.05) in
the activity of both a-glucosidase and acid phosphatase
compared to those in the negative control group. These

Journal of Drug Delivery & Therapeutics. 2024; 14(7):10-17

increases were 23.41% and 79.48% in the castrated group
treated with the plant extract at a dose of 43 mg/kg,
respectively for the a-glucosidase and acid phosphatase
activities.

Table 3: Effect of the aqueous extract of P. angolensis on several biochemical parameters of androgen-dependent organs

Groups
Parameters G1 G2 G4 G5 G6
Testosterone (ng/mL) 1.61+0.07 1.45 +0.86 2.09 £0.52 2.56 £0.03" 457 +£0.08""§ 2.49 £ 0.50%™§
Testicular cholesterol 0.48 £ 0.00 0.18 £ 0.00 0.71 £ 0.00"§ 0.75 £ 0.00%§ 0.46 £ 0.0081 0.15 + 0.008*
(mmol/L)
Total cholesterol 1.34 +0.04 1.21+0.00 1.64 +0.04" 1.64 +0.02"™ 1.36 £0.00™ 1.50 + 0.04
(mmol/L)
a-Glucosidase (U/L) 564+024 1.70+0.51" 5.04 +0.63" 5.68 + 0.34™ 3.73+£0.53t 3.02 £0.07
Acid phosphatase (U/L) 6.01+0.33  3.51+0.02" 5.01+0.01" 6.3 0+ 0.07" 6.03 £ 0.77t 2.74 £ 0.76t
Fructose (mmol/L) 0.89 £0.02 0.42 £0.00 0.92 £0.00™ 0.94 £ 0.00™ 0.87 £ 0.04™ 0.47 £ 0.008 11t

Results are expressed as the mean # SD (n=7). *P < 0.05 versus the normal control group (G1); **P < 0.05 versus the negative control group (G2); SP < 0.05
versus the group G3; T P < 0.05 versus the group G4; t1 P < 0.05 versus the group G5. G1: uncastrated rats; G2: castrated rats; castrated rats treated with
testosterone enanthate: G3 (3 mg/kg); with aqueous extract at a dose of 43 mg/kg: G4; 86 mg/kg G5 and 172 mg/kg: G6.

Effect of P. angolensis on protein levels

Figure 1 illustrates the effect of P. angolensis on the serum,
prostatic, and epididymal total protein levels. The results show
that castration led to a significant reduction in protein levels in
the prostate and epididymis. Treatment with testosterone
enanthate significantly increased protein levels (P <0.05) in the

1.5+

Proetin content (mg/g)

Serum

serum and the prostate, when compared to those in the
negative control group. Treatment of castrated rats with the
aqueous extract at the doses of 43 and 86 mg/kg induced
significant increases (P <0.05) in the protein levels in the
prostate and epididymis compared to those in the negative
control group.

O G1
| G2
B G3
2 G4
B G5
= G6

-

Prostate

Epididymis

Figure 1 Effect of P. angolensis on the protein levels in the epididymis, prostate and serum

Results are expressed as the mean * SD (n=7). *P < 0.05 versus the normal control group (G1); **P < 0.05 versus the negative control group (G2); SP < 0.05
versus the group G3; T P < 0.05 versus the group G4; 11 P < 0.05 versus the group G5. G1: uncastrated rats; G2: castrated rats; castrated rats treated with
testosterone enanthate: G3 (3 mg/kg); with aqueous extract at a dose of 43 mg/kg: G4; 86 mg/kg G5and 172 mg/kg: G6.

Effect of P. angolensis on sperm quality

The effects of the aqueous extract of P. angolensis on sperm
quality are summarized in table 4. No significant change was
observed in the nonprogressive motility of spermatozoa (P
>0.05). The table shows that the castration led to a significant
decrease (P <0.05) in the viability of spermatozoa compared to
those in the normal group. The percentage of immobile

ISSN: 2250-1177 [13]

spermatozoa in the castrated group was 2-fold the percentage
of immobile spermatozoa in the normal control group. After the
different treatments, the viability of spermatozoa significantly
increased (P <0.05), compared to that in the negative control
group. The aqueous extract at the dose of 43 mg/kg
significantly decreased P <0.05) the percentage of immobile
spermatozoa, compared to that in the negative control group.
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Table 4: Effect of the aqueous extract of P. angolensis on sperm quality

Groups
G1 G2 G3 G4 G5 G6
Viability (%) 86.59+9.20 62.95+14.10* 87.11+13.80"  88.58+10.50™ 88.32 £9.60™ 67.59 + 14.27
NPM (%) 39.72+£19.32 27.43+13.16 28.00+£13.51 19.57+6.51 27.15+11.39 18.72 £ 5.05
PM (%) 399.72 +36.62 228.72+56.33 253.29+28.21* 399.00+38.17*§  407.15+12.80™§ 242.58 £92.27
Immobility (%) 16.29+5.76 32.58+2.79" 26.00+£4.85" 23.00£9.05™ 26.00 £ 4.50" 18.86 + 3.02

Results are expressed as the mean + SD (n=7). *P < 0.05 versus the normal control group (G1); **P < 0.05 versus the negative control group (G2); SP < 0.05
versus the group G3; t P < 0.05 versus the group G4; tt P < 0.05 versus the group G5. G1: uncastrated rats; G2: castrated rats; castrated rats treated with
testosterone enanthate: G3 (3 mg/kg); with aqueous extract at a dose of 43 mg/kg: G4; 86 mg/kg G5and 172 mg/kg: G6.

Effect of P. angolensis on reproductive organ histology

The microarchitectures of several androgen-dependent organs
are illustrated in Figures 2 and 3. The different doses of the
extract did not show adverse effects on the organs. The testes
sections in the normal control group showed normal
seminiferous tubules with a normal distribution of sperm cells.
However, compared to the normal control group, several
testicular histopathological changes such as the reduced
presence of spermatozoa and loss of the connective tissue in the
negative control group. Figure 2 shows that the rats in the

normal control group have a normal and pseudostratified
epididymis with sperm cells until maturation. Several
histopathological changes were observed in the negative
control group, including disrupted spermatogenesis, decreased
epididymal sperm density and agglutination, decreased
secretion of prostatic amylaceous bodies, wall thinning,
decreased eosinophilic secretions of seminal vesicles, and loss
of penile tissue integrity (Figure 3). The administration of the
plant extract at the different doses or the reference substance
induced a reorganization of these organs similar to those in the
normal control group.

Prostate

Seminal vesile

Figure 2 Microphotographs of testis (X250), epididymis (X250), prostate (X250) and seminal vesicle (X40); Hematoxylin-eosin
staining,

ASpz: Altered spermatozoa; CVT: Connective vascular tissue; Ep: Epithelium; Es: Eosinophilic secretion; Ew: Epididymal wall; Mus: Muscularis; Sb: Starchy
bodies; Spz: Spermatozoa; St: Seminiferous tube; Str: Stroma. 1: uncastrated rats; 2: castrated rats; 3: castrated rats treated with testosterone enanthate
(3 mg/kg); 4: with aqueous extract at a dose of 43 mg/kg; 5: with aqueous extract at a dose of 86 mg/kg; 6: with aqueous extract at a dose of 172 mg/kg.
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Figure 3 Microphotographs of the penis (X40); stained with Hematoxylin and eosin.

Cc = Corpus cavernosum; Cs = Corpus spongiosum; Pv = Penile vein; Ur = Urethra. 1: uncastrated rats; 2: castrated rats; 3: castrated rats treated with
testosterone enanthate (3 mg/kg); 4: with aqueous extract at a dose of 43 mg/kg; 5: with aqueous extract at a dose of 86 mg/kg; 6: with aqueous extract

at a dose of 172 mg/kg.

DISCUSSION

In this study, we investigated the effects of the aqueous extract
of P. angolensis on hemicastrated male rats. Surgical castration
is commonly used to induce hypogonadism in the laboratory 17.
Castration leads to a significant decrease in protein levels in
reproductive organs and a reduction in enzyme activity, as well
as testosterone levels 1819, The reproductive organs play a
crucial role in sperm production, storage, and ejaculation, as
well as in the modulation of sex hormones 20-22, The increase in
protein levels in these organs after the administration of the
aqueous extract of P. angolensis suggest an improvement in
their function and development that may be due to androgens.
Testosterone is the key androgen that regulates sperm
production 2324, libido, and secondary sexual characteristics
2526, Therefore, increasing testosterone levels can improve
sperm quality as well as overall male sexual and reproductive
function. In our study, the groups treated with 43 and 86 mg/kg
had higher testosterone levels compared to those in the
negative control group. Indeed, the phytochemical screening of
the aqueous extract of P. angolensis revealed the presence of
alkaloids and saponins 8 which can be responsible for the
ability of the plant extract to stimulate testosterone production
and protein synthesis 27-29. Acid phosphatase and a-glucosidase
are main enzymes involved in sperm maturation, motility, and
capacitation 3031, As the plant extract led to increases in their
activity these results could suggest that the plant extract
exhibits androgenic properties and can improve the sperm
quality. This result was supported by the histological sections
of the testes and epididymis that showed normal organ
structures even after castration followed by the plant
treatment.

Orchidectomy or castration is surgical removal of one or both
testes to prevent or treat prostate cancer. In our study, the
hemicastration of rats resulted in a significant decrease in the
ejaculation, intromission and mount frequencies. Thus,
castration reduces sexual performance 32 as well as libido
because the latency times of ejaculation, intromission, and
mount were significantly increased in the castrated rats.
Nevertheless, the plant treatment significantly restored the
sexual performance of the castrated rats after 14 days of
ISSN: 2250-1177 [15]

treatment; and appeared to be more effective than the
treatment with the reference product. Results also showed that
castrated rats treated with doses of the aqueous extract or the
reference product recorded significant decreases in the
ejaculation, intromission, and mount latencies, which are
markers of sexual motivation or desire. These results suggest
that the aqueous extract of P. angolensis could be an alternative
treatment for the management of male sexual dysfunctions,
specially caused by hypogonadism.

Administration of the plant extract increased fructose levels in
male rats. Fructose is an important component of sperm as it
provides energy to the sperm cells, affecting their motility.
Consequently, these observed results suggest an androgenic
effect of the plant extract, particularly an improvement in the
biochemical processes required for sperm function, which
could improve male fertility. The beneficial effects of P.
angolensis can be attributed to the secondary metabolites
contained in its aqueous extract. Previous phytochemical
screening studies of P. angolensis also revealed the presence of
saponins, flavonoids, steroids, alkaloids, terpenoids, and
glycosides 833, These compounds could act on the central
nervous system by stimulating the androgen synthesis pathway
or behave as structural analogues of androgens to improve
male reproductive function. To assess the impact of post-
castration treatment on androgen-dependent organ structures,
histological sections were performed. The results showed that
the administration of the extract at doses of 43 and 86 mg/kg
restored the architecture of the reproductive organs. However,
the administration of the plant extract at a dose of 172 mg/kg
resulted in the destruction of epididymal spermatozoa and and
prostatic cells. Therefore, our results suggest that the aqueous
extract of P. angolensis at the doses of 43 and 86 mg/kg
increased testosterone levels, enzyme activities, sperm quality,
and androgen-dependent organ structure in hemicastrated
male rats. These effects could be attributed to the
phytochemical composition of the extract, mainly saponins and
alkaloids. Therefore, further studies with anti-androgenic
compounds are needed to deepen our understanding of the
mechanisms of action of this plant and assess its therapeutic
potential in androgen-related disorders.
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CONCLUSION

The results of this study demonstrated that the aqueous extract
of P. angolensis has significant effects on androgen levels in
hemicastrated male rats. Administration of this extract at the
doses of 43 and 86 mg/kg improved reproductive function,
particularly by stimulating the production of testosterone and
other markers of androgenic activity, such as a-glucosidase and
prostatic acid phosphatase. These results suggest that P.
angolensis extract may have therapeutic potential in the
treatment of hormonal disorders and dysfunctions linked to
androgenicity. However, precautions must be taken because
some biomolecules present in the extract may be toxic at high
doses. Further studies are needed to determine the optimal
safety and efficacy of this extract, as well as to better
understand its underlying mechanisms of action.
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