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ABSTRACT

Background: Picralima nitida seed extract (PNE) has aphrodisiac and contraceptive effect. Aim: To investigate
the effect of PNE on reproductive hormones. Materials and Methods: The size and length of the combs of
white leghorn day-old chicks treated with testosterone (0.5-1.5 mg/kg), cyproterone (3-30 mg/kg), or PNE
(50-500 mg/kg) for 7 days, as well as cyproterone (10, and 30 mg/kg) on PNE-induced, and PNE (50-500 mg/kg)
on testosterone-induced comb growth, were measured in the chick comb test. The effect of PNE the percentage
change in an oviduct-chick weight ratio of Rhode Island Red layer day-old chicks treated with 17-B-estradiol
(0.1-0.9 ug), PNE (30-300 mg/kg) or vehicle, for 6 days, was determined in the chick uterotrophic assay. Liver and
kidney function was well lipid, and hematological profile tests were conducted to assess safety. Results: 7-day
treatment with PNE and testosterone increased significantly (P < 0.01-0.001) while cyproterone significantly
decreased (P < 0.001) comb growth dose-dependently. Qualitatively, testosterone and PNE treatment resulted
inrelatively brighter red combs. Cyproterone caused significant inhibition (P < 0.001) of both testosterone and
PNE-induced comb growth. Co-administration of testosterone and PNE suppressed comb growth significantly
(P < 0.001). Administration of 17-f estradiol and PNE increased (P < 0.001) oviduct-chick weight ratio
dose-dependently. No significant changes were observed in assessing liver and kidney function, lipid profile,
and hematological parameters. Conclusion: PNE exhibits both androgenic (partial testosterone agonist) and
estrogenic activity. It has no detrimental effects on the blood, liver, and kidney tissue with prolonged use.

KEY WORDS: Androgenic effect, estrogenic activity, libido, partial agonist, testosterone

chances of fertility, 1.c. caused contraception, but had no
teratogenic or abortifacient effect during pregnancy. The

Reproductive hormones are chemical substances that regulate
the reproductive process which include sexual behavior,
mating, gametogenesis, embryonic and fetal development,
gestation, parturition, and even lactation [1]. Earlier work by
author (in the process of being published) on the assessment
an cthanolic sced extract of Picralima nitida ([Stapf] Th. and
H. durand) on reproductive and developmental indices arrived
at a conclusion that acute administration of P. nitida extract
enhances sexual behaviors in both males (aphrodisiac effect)
and females possible by affecting reproductive hormones.
Its chronic administration in females, however, reduces the
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study also established the fact that in males, enhanced libido
associated with an acute intake of the extract diminishes
significantly with prolonged usage, with a significant reduction
sperm count as well. The study further indicated safety as far
as acute usage of the preparation was concerned (no observed
adverse effect levels was lower than 1000 mg/kg and lethal dose
beyond 2000 mg/kg in mice).

Per the findings, females secking contraception might find the
anti-fertility effects beneficial, but it is a form of reproductive
toxicity to others seeking fertility or conception. Males who have
reduced sexual abilities, or those who want to further enhance
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their sexual abilities who continue to take this preparation
could develop low sperm count, and this could make them
infertile. Caution is, therefore, needed during prolonged use of
P nitida preparations in the treatment of various ailments such
as malaria, stomach problems, pneumonia, jaundice, measles,
cough, typhoid fever, and gonorrhea [2]. Despite the widespread
use of P nitida traditionally, very limited data on its effects on
reproductive hormones is available. What could be the fate of
men and women using these for contraception as far as blood,
liver and kidneys are concerned? These are some reasons why
this study was carried out to assess the effects of the ethanolic
sced extract P nitida on reproductive hormones in both male and
females to provide further explanation to carlier observations
with regards to androgenic and estrogenic effects and to further
ascertain its safety on prolonged usage.

MATERIAL AND METHODS

Duration of Study

This study was commenced in January 2013 and completed
in March 2015 during which period experimental data were
collected and analyzed.

Plant Materials

Fresh fruits of P. nitida were collected from the KNUST
Botanical Gardens in January 2013. Its authenticity was
confirmed by Dr. Kofi Annan, Department of Herbal
Medicine, FPPS, KNUST, Ghana (Specimen voucher number:
KNUST/HM1/2013/S054). The pods were cut open to collect

the seed, which were then air dried.

Experimental Animals

In the investigation of androgenic and estrogenic effects of
PNE, White leghorn and Rhode Island Red layer day-old
chicks, purchased from Akati Farms, Kumasi Ghana were used.
For safety assessment, Sprague-Dawley rats (180-220 g) were
used. All animals were maintained in the Animal House of the
Department of Pharmacology, KNUST;, housed in stainless steel
cages (34 X 47 x 18 cm) with soft wood shavings as bedding.
The chicks were fed ad libitum with chick starter mash and the
rats with normal pelleted rat chow all obtained from Agricare
Ltd, Kumasi, Ghana. They were kept under normal conditions
of humidity (60-75%) and temperature (25 + 3°C). All
animals were handled humanely throughout the experiment as
recommended by the Declaration of Helsinki and the Guiding
Principles in the Care and Use of Animals.

Preparation of P, nitida Seed Extract (PNE)

The dried seeds of P nitida were milled into powder. A 2.25 kg
quantity of the powder was sequentially extracted with 70%
ethanol by cold maceration technique for the two consecutive
72-h periods. The extract obtained was concentrated using
a rotary evaporator (Rotavapor R-215, BUCHI Labortechnik
AG, Flawil, Switzerland) at 60°C to yield a syrupy mass which
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was subsequently dried at 40°C, in a hot air oven. The solid
mass obtained (279.9 g: Percentage yield 12.44), labeled as
PNE, was reconstituted in normal saline for dosing in this
study.

Drugs and Chemicals

17-B estradiol (Fortress Diagnostics Limited, UK), testosterone
propionate (Jinling Pharmaceutical, China), cyproterone acetate
(Bayer, Germany) were used in this study.

Androgenic effect of PNE
Chick comb test

The method described by Dorfman (1969) [3] was used with
slight modifications to study the androgenic effect of PNE. Day
old white leghorn chicks, after 14 days acclimatization to the
experimental laboratory conditions, were randomly assigned
to 10 treatment groups (n = 10). The length and height of the
combs of each of the chicks in the various groups were measured
and recorded. Doses were administered as follows for 7 days.
Group 1, the control group, was treated orally with distilled
water (vehicle), Groups 2-4 were treated intramuscularly with
0.5, 1.0, and 1.5 mg/kg testosterone propionate, respectively,
Groups 5-7: Received orally 3, 10, and 30 mg/kg cyproterone
acetate, respectively, whiles Groups 8-10 received, orally, 50,
100, 500 mg/kg PNE, respectively. The length and height of the
combs of each chick were measured and recorded 24 h after the
last drug administration.

Lffect of cyproterone on testosterone and PNE-induced comb
growth

To estimate the cffects of cyproterone on PNE, 20 white
leghorn chicks were randomly divided into four groups (n = 5)
and treated as follows; chicks in Group 1 were treated with
only testosterone (0.6 mg/kg; i.m) while Group 2 received
testosterone (0.6 mg/kg; i.m) and cyproterone (10 mg/kg; p.o).
Group 3 was treated with PNE (30 mg/kg; p.0) and Group 4 both
cyproterone (10 mg/kg; p.o) and PNE (30 mg/kg; p.o). Doses of
testosterone and PNE used in this study were estimated from
the ED, values from the chick comb test. 24 h after the last
administration, change in comb growth (length and height)
were measured.

Effect of PNE on testosterone-induced comb growth

To evaluate the cffects of PNE on testosterone, 20 single
comb white leghorn chicks were grouped into four (n = 5)
and treated as follows; chicks in Group 1 were administered
testosterone (0.6 mg/kg; i.m). Group 2 was administered
testosterone (0.6 mg/kg; i.m) and PNE (50 mg/kg; p.o).
Group 3 was administered testosterone (0.6 mg/kg; i.m) and
PNE (100 mg/kg; p.o) while Group 4 received testosterone
(0.6 mg/kg; i.m) and PNE (500 mg/kg). 24 h after the last
administration, change in comb growth (length and height)
were measured.
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Estrogenic Effect of PNE
Chick uterotrophic assay

This test is based on the principle that elevated levels of natural
estrogens and phytoestrogens in female animals during the
early stages of development, dose dependently, increases the
uterine/body weight ratio [3-5]. Day old Rhode Island Red
layer chicks were randomly assigned to seven groups (n = 6).
Groups 1-3 were treated subcutancously with 0.1, 0.3, or 0.9 ug
of 17-B-estradiol twice daily. Groups 4-6 were treated orally
with 30, 100, and 300 mg/kg of PNE, respectively. Group 7, the
control group, was treated subcutaneously with 0.2 % v/v corn
oil (vehicle) control. Dosing was done 12 h for 6 continuous
days. During treatments, chicks were weighed every other day
before feeding. On the 6™ day of treatment, the chicks were
weighed, euthanized with ether, dissected, and the oviduct
was isolated; whiles carefully removing any attached connective
tissue. The oviduct was immediately weighed. Weights were
then normalized with the final body weight of the chick and
expressed as a percentage using the formulas below.

Percentage oviduct-chick weight ratio = (oviduct weight [g]

+ chick weight [g]) x 100

The percentage change in weight was then plotted against the
log of the concentration of the various treatments to obtain log
concentration-response curves.

Safety Assessment

Four groups of male Sprague-Dawley rats (n = 10) were used
with Group I receiving distilled water only whiles Groups I1-1V
received 30, 100, and 300 mg/kg of PNE, respectively, for 14 days.
On the last day of administration, blood samples obtained from
the jugular vein were collected into tubes containing gel and clot
activator (Channel MED, China) and centrifuged at 3,000 X g
for 5 min, to obtain plasma for liver and kidney function and
the lipid profile tests using the Vital Scientific Flexor Junior
Chemistry Analyzer. Blood samples were also collected into
ethylenediaminetetraacetic acid tubes for hematological analyzes
using the Sysmex KX 2INTM Automated Hematoanalyzer.

Ethical Considerations

This study was conducted at the Department of Pharmacology,
KNUST in compliance with: OECD Principles of Good
Laboratory Practices ENV/MC/CHEM (98)17, EEC Good
Laboratory Practices (90/18/EEC) and FDA Good Laboratory
Practice Standards (Part 58 of 21 CFR). All experiments
were approved by The Committee on Animal Research,
Publication and Ethics (CARPE) with ethics reference number
FPPS/PCOL/0017/2012.

Data Analysis

GraphPad Prism for Windows Version 5 (GraphPad Software,
San Diego, USA) was used for all statistical analysis. Data
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were analyzed using one-way Analysis of Variance followed by
Newman-Keuls post-hoc test for comparison between control
and treatment groups. P < 0.05 was taken to be statistically
significant.

RESULTS
Chick Comb Test

7 days treatment with PNE (30-300 mg/kg) and testosterone
(0.5-1.5 mg/kg) increased significantly (P < 0.01-0.001), while
cyproterone acetate significantly decreased (P < 0.001) comb
growth (size and length) in a dose-dependent manner; compared
to the vehicle treated chicks [Figure 1]. The qualitative
assessment revealed that chicks treated with testosterone
(1.0, and 1.5 mg/kg) and all doses of PNE had relatively brighter
red combs and wattle [Figure 2], and well-developed feathers.
Using the comb length as the response, the ED, of testosterone
and PNE was estimated to be 0.6, and 27.37 mg/kg, respectively.
The slope rate of growth was steep at low doses (50-100) mg/kg
but very gentle at high doses (100-500) mg/kg. PNE, exhibited
partial agonist-like activity in the study [Figure 3]. Cyproterone
acetate inhibited comb growth at all dose levels with the highest
inhibition was observed at 30 mg/kg.

Effect of Cyproterone on Testosterone and PNE-
Induced Comb Growth

Cyproterone caused a significant inhibition of both testosterone
(72.84 = 5.39%; P < 0.001) and PNE (81.57 %= 9.00%;
P =< 0.001) induced comb growth. The appearance of wattle
was also inhibited until the last day of treatment [Figure 4].

Effect of PNE on Testosterone-Induced Comb Growth

Co-administration of testosterone and PNE suppressed comb
growth significantly (70.05 % 6.182%, P < 0.001). All treated
chicks developed light pink combs and wattles [Figure 5].

Chick Oviduct Test

A 6-day continuous administration of 17-f estradiol and
PNE increased dose-dependently (P < 0.001) the percentage
oviduct-chick weight ratio [Figures 6 and 7]. The efficacy
exhibited by both treatments were not significantly different,
but 17-B estradiol was more potent at increasing oviduct
weight compared to PNE as indicated in the estimated ED, s
(Estradiol: 0.25 ug, PNE: 1.5 mg/kg) [Figure §]. However, no
significant differences in body weights were observed [Figure 9].

Safety Assessment

No significant changes were observed in blood biochemical
and hematological parameters when compared to control. All
hematological parameters were in normal ranges in the control
and tested animals. Both red blood cells (RBC) and white
blood cells (WBC) were increased, but insignificant compared
to control. At a lower dose of 30 mg/kg, cholesterol and
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triglyceride levels were slightly increased but levels decreased
with higher doses. Aspartate transaminase (AST) and alanine
transaminase (ALT) levels, although slightly increased were
within the acceptable range. Blood urea and creatinine were
also not significantly affected [Table 1].

DISCUSSION

P nitida is used extensively across countries in Africa for the
treatment of an appreciable number of ailments [6]. In view
of the fact that among the population using the plant product
is males and females of childbearing age, this study aimed at
investigating the effect of the plant on reproductive hormones
and also its safety for use. Earlier work by authors and also by

other workers has demonstrated adverse effects of the PNE
on male reproduction [7]; and its contraceptive capability in
females on chronic usage. The effect of the PNE on male chick
comb growth and female chick oviduct were assessed.

Comb growth in male chicks is highly androgen dependant.
These chicks demonstrate an exaggerated response to induction
or elevation of androgens (particularly testosterone) in their
system by the expression of male secondary sex characteristics
as revealed by changes in the comb, wattle, and ear lobe [§].
This makes the chick comb growth model ideal for screening
androgens. Testosterone’s androgenic effects have been
attributed to its principal metabolite, Sa-dihydrotestosterone,
known to have a fivefold affinity for the androgen receptor than

change in growth
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Figure 1: Effect of Picralima nitida seed extract [PNE] (50-500 mg/kg), Testosterone [Test] (0.5-1.5 mg/kg), and Cyproterone acetate [Cyp] (3-30
mg/kg) on chick comb growth. Data expressed as meanz standard error of mean, n=10. Significant different from control: **P < 0.01; ***P <
0.001 (one way Analysis of Variance followed by Newman keuls post hoc test)

Table 1: Effect of Picralima nitida on some hematological and biochemical parameters in Sprague-Dawley rats

Parameters Control PNE 30 mg/kg PNE 100 mg/kg PNE 300 mg/kg
WBC (X10%/uL) 4.36*0.62 5.68+0.93 6.9+0.70 6.58+0.54
RBC (x10%ul) 8.40%0.17 9.25*0.36 9.67+0.29 9.32*0.16
Hematocrit (%) 42.68+0.87 48.48+2.48 47.67+0.29 47.85+0.95
Hemoglobin (g/dL) 12.82+0.34 13.95+0.73 13.97+0.27 13.78+0.32
MCV (fl) 50.88+1.17 52.35+0.78 49.33+1.19 51.35+0.17
MCH (pg) 15.28+0.50 15.05+0.31 14.43+0.24 14.8+0.09
MCHC (g/dL) 30.02+0.50 28.78+0.40 29.3+0.40 28.78+0.18
Cholesterol (mmol/l) 2.87+0.13 4.03*0.62 2.54+0.16 2.77+0.15
Triglycerides (mmol/I) 1.53+0.05 2.05+0.51 0.93+0.12 1.20+0.16
AST (WL 40.24+17.73 67.97+35.41 33.40+14.88 80.37+34.03*
ALT (u/L) 4.42+2.33 5.65+1.69 4.9+2.77 5.93+1.15
ALP (u/L) 132.5+7.11 143.9+6.54 138.5+9.08 141.8+9.11
Albumin (g/1) 43.52+1.03 38.44+0.84 41.29+0.78 40.37+0.82
Globulins (g/1) 31.40+0.94 33.00+£2.80 29.40+1.70 32.65+1.59
Total protein (g/I) 74.87+1.02 71.83+1.92 71.17+0.85 72.77+2.05
Creatinine (umol/l) 556.7+29.32 578.0+40.14 563.7+17.27 510.9+30.25
BUN (mmol/l) 17.50%1.40 15.93+0.85 18.30*+0.76 15.67+1.12

Data expressed as mean=SEM, n=10. *P=<0.05 (one-way ANOVA using Dunnetts post-hoc test). WBC: White blood cells, RBC: Red blood cells,
MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, MCHC: Mean corpuscular hemoglobin concentration, AST: Aspartate transaminase,
ALT: Alanine transaminase, ALP: Alkaline phosphates, BUN: Blood urea nitrogen, PNE: Picralima nitida seed extract, ANOVA: Analysis of variance,
SEM: Standard error of mean
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Control

PNE 50 mg/kg PNE 100 mg/kg

Testosterone 500ug/kg

Testosterone 1 mg/kg

Testosterone 1.5 mg/kg

Cyproterone 3mg/kg

Cyproterone 10mg/kg

Cyproterone 30 mg/kg

Figure 2: Representative images of chick combs after 7 days of treatment with Picralima nitida seed extract (PNE) (50-500 mg/kg), testosterone
(0.5-1.5 mg/kg), and cyproterone acetate (3-30 mg/kg). Note the comb growth (and wattle) with associated with testosterone and PNE treatment;

and the comb-growth inhibition with cyproterone treatment

testosterone in both mammals and Aves [8-10]. PNE activity was
comparable to testosterone. Cyproterone’s ability to block the
androgenic activity of PNE indicates that PNE acts by directly
or indirectly stimulating the avian androgen receptor.

The ability of PNE to stimulate comb growth may corroborate
with our earlier observations of enhanced mating and
mounting behaviors in treated rodents as well as its purported
traditional usage as an aphrodisiac [6,11]. In general, there
is an association between sexual behavior in male (and in
females) and elevated serum testosterone levels [12]. Indeed,
in conditions of diminished libido such as in hypogonadism,
or menopause, there is enhanced sexual desire on testosterone

J Intercult Ethnopharmacol e 2015 e Vol4 e Issue4

administration [13]. In our previous study, we reported that PNE
affects mating behaviors in rats. Subsequently in this study, we
have demonstrated that PNE affects reproductive hormones
principally testosterone and estradiol. Aphrodisiacs, according
to Sandroni’s (2001) [14], can be classified based on their ability
to cither increase libido sexual pleasure or potency. Because PNE
alters the levels or activity of specific sex hormones, it can be
said to be an aphrodisiac that increases libido.

Co-administration of testosterone and PNE, however,
suppressed comb growth significantly suggesting that PNE
could be a partial agonist on androgen receptors, characteristic
of dose-response curves of testosterone and PNE obtained
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Figure 3: Log-dose-response of Picralima nitida seed extract (50-
500 mg/kg), testosterone (0.5-1.5 mg/kg), and cyproterone acetate
(3-30 mg/kg) on chick comb growth. Values plotted are mean + standard
error of mean, n=10
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Figure 4: Effects of cyproterone [Cyp] (10 mg/kg) pre-treatment on
testosterone propionate [TST] (0.6 mg/kg) and Picralima nitida seed
extract [PNE] (30 mg/kg)-induced comb growth. Values plotted are
mean =+ standard error of mean, n=5. *** P < 0.001 (one-way Analysis
of Variancefollowed by Newman-Kuels post-hoc test)

[Figure 1]. The partial agonist activity observed in this study
may explain why the subacute use of PNE led to a reversal of
the acute aphrodisiac effects as well as alterations in male the
reproductive parameters such as sperm count. Estrogens have
been shown to block the activation of the androgen receptors
by testosterone [15]. PNE demonstrates significant estrogenic
activity. The partial agonist activity exhibited by PNE could
be due to antagonism by estrogenic activity or the presence of
estrogenic elements in PNE.

Androgens are known for their ability to stimulate erythropoeisis
and anemia is associated with androgen deprivation [16]. In all
the hematological assessments, PNE increased levels (although
not statistically significant) of hemoglobin, hematocrit, mean
corpuscular hemoglobin (MCH), MCH concentration, as well
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Figure 5: Effects of Picralima nitida seed extract [PNE] (50-500 mg/kg)
on testosterone propionate [TST] (0.6 mg/kg)-induced comb growth.
Values plotted are mean + standard error of mean, n=5. *** P < 0.001
(one-way Analysis of Variance followed by Newman-Kuels post-hoc test)
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Figure 6: Effect of Picralima nitida seed extract [PNE] (30-300 mg/kg),
and (b) 17- B estradiol [E2] (0.1-0.9 pg) on chick uterine to body weight
ratio. Values plotted are mean + standard error of mean, n=5. Significant
difference from control: ** P < 0.01; *** P < 0.001 (one-way Analysis
of Variance followed by Newman-Keuls post hoc test)
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Figure 7: Dose-response curves of Picralima nitida seed extract [PNE]
(30-300 mg/kg) and 17- 3 oestradiol [E2] (0.1-0.9 9 pg) with respect to
percentage change in uterine to body weight in the chick uterotrophic
assay. Each point represents the mean + standard error of mean, n=5
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Figure 8: Time-course curve of the effects of (a) Picralima nitida seed extract [ PNE] (30-300 mg/kg), and (b) 17- B oestradiol [E2] (0.1-0.9 ng)
on weight change. Values plotted are mean = standard error of mean, n=6
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Figure 9: Effects of Picralima nitida seed extract [ PNE], and 17- 3
oestradiol [E2] on body weight changes in chick uterotrophic assay.
Area under the curve (AUC) values plotted are mean + standard error
of mean, n=6. The lower and upper margins of the boxes represent
25" and 75" percentiles with the extended arms representing the 10"
and 90" percentiles respectively. The median line is shown as the
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PNE (mg/Kkg)

as RBC. This could possibly account for the reddening of the
combs.

In previous studies, PNE prolongs estrous phase in rats in
vivo and possessed uterotonic effects in vitro [17]. Using the
chick uterotrophic assay, we have demonstrated that PNE has
uterotrophic effects which were comparable to estradiol. The
chick uterotrophic assay is based on the principle that elevated
levels of natural estrogens and phytoestrogens in female animals
during the early stages of development, dose-dependently,
increase the uterine/body weight ratio [3-5]. The uterus
responds to estrogens in two-ways. An initial response would be
an increase in weight due to water imbibition. This response is
followed by a weight gain due to tissue growth. The results of
these studies indicated that PNE either directly or indirectly
enhance the activity of estradiol and or gonadotrophins,
luteinizing (LH), and follicle-stimulating hormone.

J Intercult Ethnopharmacol e 2015 e Vol4 e Issue4

Exhibiting androgenic and estrogenic activity for an extract is
not unusual because of the presence of a myriad of components;
whereas some components may contribute to the overall
androgenic cffect, others may have inhibitory effects. The
phenolic components of the crude soy extract, for example, have
been demonstrated to have an affinity for both estrogen and
androgen receptors - although the components have a relatively
lower affinity than the cognate agonist [18].

The sced extract of P nitida has been shown to possess alkaloids
that have opioid binding activity [19,20]. Opioids could modulate
gonadotrophin, LH release and LH regulates testosterone and
estrogen secretion by the gonads. Actions of opioids on the
endocrine system are largely mediated through the Mu () receptors
[21,22]. Interestingly, more than five alkaloids isolated from PNE,
have Mu receptor binding affinity [20]. Subsequently by influencing
LI levels by PNE can possess estrogenic and androgenic effects.
Indeed, chronic opioid administration tends to decrease serum
testosterone and LH [23] which may explain why enhanced libido
with acute administration dwindles with chronic use.

Safety assessment on PNE indicated its safety for use as far
as its effect on blood; the liver and kidneys were concerned.
Administration of herbal products has the propensity to cause
significant changes in the structure, function, metabolic
transformations, and concentration of biomolecules and
enzymes. Such changes may lead to pathological and/or clinical
effects [24]. Assessment of hematological parameters helps to
determine the damaging effect of xenobiotics on blood. The
non-significant increase in WBC number may probably be due
to normal immune responses to foreign bodies. Furthermore, the
insignificant changes in RBC count, hemoglobin and hematocrit
suggest that PNE is unlikely to cause anemia. It could be that
the extract has the potential to stimulate erythropoietin release
in the kidney, which is the humoral regulator of red blood cell
formation. This confirms previous studies on the hematological
effects of P nitida saponin extracts [25].

There were no significant changes in levels of cholesterol,
triglycerides (TAG), low-density lipoprotein (LDL), and
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high-density lipoprotein (IIDL), to be attributed to the
drug treatments. Cholesterol levels could decrease during
the treatment period because there is a possibility of drugs
to causes general damage, blockage of an enzyme system for
steroidogenesis in the ovary and the capacity of the liver to store
cholesterol due to general damage [26]. Elevation of cholesterol,
TAG, and LDL, and a decrease in HDL would increase the risk
of cardiovascular disorders [27-29].

In the liver function test, ALI, alkaline phosphates (ALP),
and total proteins (albumin and globulins) did not change
significantly, while AST was slightly elevated than those in the
control group. ALT" and AST are liver associated enzymes that
are indirect measures of liver homeostasis [30]. Hepatocellular
injury leading to the permeability of intracellular enzymes into
the bloodstream is accompanied by elevated ALI'and AST [31].
AST is also present in red cells, cardiac, and skeletal muscles,
therefore, not specific to the liver [32,33]. Thus, the increment
in AST observed cannot be attributed to hepatocellular
damage as it is also associated with other tissues. Thus, PNE
is not hepatotoxic at the dose levels used. Increased in serum
ALP is associated with liver disease caused by intra or extra
hepatic cholestatis and some destruction of the hepatic cell
membrane, as well as extrahepatic and intra hepatic bile duct
obstruction [34]. The kidneys were also not affected as control
blood urea nitrogen (BUN), and creatinine levels did not change
significantly with treatments. BUN and creatinine are used
to evaluate kidney function; to help diagnose kidney disease,
and to monitor acute or chronic kidney dysfunction or failure.
Elevated of these in blood suggests impaired kidney function
which could be acute or chronic kidney disease, damage, or

failure [35].

CONCLUSION

The ethanolic seed extract of P, nitida exhibits both androgenic
(partial testosterone agonist) and estrogenic activity. It has no
detrimental effects on the blood, liver, and kidney tissue with
prolonged use.
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