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Abstract

Context: Persea americana unripe pulp may induce various hormonal changes in female rats.

Objective: To investigate the effect of Persea americana unripe pulp methanol extract on conception in
female Wistar rats

Materials and Method: Forty (40) mature female Wistar rats, divided into 2 groups of 20 rats each were
used for preimplantation and post-implantation experiments with mating done before and after
administration, respectively. Doses were percentages of LD-50, given intraperitoneally for 12 days and
mating was done at late proestrus in the female: male ratio of 2: 1. Control received 1 ml/kg body weight;
experimental groups received 380 mg/kg, 760 mg/kg, and 1140 mg/kg body weight of Persea americana
unripe pulp methanol extract. Animals were sacrificed on day 5 of pregnancy, day 15, day 20, and day 21
of pregnancy, while the rest were allowed to experience pregnancy outcome before sacrifice under
general anesthesia.

Result: Pregnancy was unsuccessful; weight decreased with increasing doses; FSH and progesterone
increased, while estrogen and LH decreased. Histological findings showed apparent endometrial
thickening in all doses of extract.

Conclusion: The study showed that Persea americana unripe-pulp methanol extract inhibits conception,
promotes contraception, and thus should be used with caution in women intending to conceive.

Keywords: Persea americana unripe pulp, uterus, contraception, reproductive hormones.

Introduction

Reproductive health and fertility control are critical in developing countries such as Nigeria, where
population growth is out of proportion to available healthcare outlets and people's socioeconomic
empowerment. Medicinal plants are the most commonly used form of traditional and complementary
medicine in Africa, and their acceptability can be attributed to their affordability, accessibility, and
alignment with patients' cultural and religious beliefs.”

The sustainable development goals (SDGs) that replaced the Millennium Development Goals (MDGs)
by 2015, has its third goal- target aimed at achieving equal and universal access to sexual and
reproductive health (SRH), including family planning, information, and education™. Timely and proper
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to several reasons, including the strong influence of
cultural norms, values, and belief systems.’
Aversion to ingesting artificial hormones or devices
implanted in their bodies, dread of side effects
including rashes, loss of libido, discoloration of the
skin, changes in weight or appetite, nausea,
migraines, aggravation of varicose veins, and
vitamin deficiencies are also compounding
factors.”" Lack of use of either modern or indigenous
contraceptives results in high rates of unwanted
pregnancies, unplanned deliveries, unsafe abortions
and unacceptably high maternal mortality ratios in
sub- Saharan Africa.” The global search for an
effective, safe, and reversible anti-fertility agent is
continuous, as its needed to face the problem of
population explosion, which in turn hampers
economic growth and breeds negative health
impacts on families and society at large."”

Other researchers had shown that ethanolic Persea
americana extracts (seed and bark) may induce
various hormonal changes in female rats, and these
changes may include the inhibition of uterine
endometrial hyperplasia proliferation, prolongation
of the estrous phase, increase estradiol and LH
levels which act to protect the uterus from oxidative
stress.” Moreover, ethanolic Persea americana
extracts were demonstrated to induce endometrial
implant regression.” Administration of avocado
extract to male Wistar rats for 57 consecutive days
improved conception in female Wistar rats.” In vivo
studies on Persea americana investigating its effects
on conception in female Wistar rats are lacking, thus
the need for this research.

Materials and method

Identification and authentication of plant
material

Persea americana unripe fruits procured from Itam
market, Uyo in Akwa Ibom State were ascertained
by an authorized taxonomist of the Department of
Botany, University of Uyo, with specimen number
UUPH 16(a) given..

Extraction and sample preparation

The fresh and unripe pulp of Persea americana fruits
were squashed into paste after removal of the
epicarp and seed. Exactly 200 g of the paste of
Persea americana pulp was soaked in 100%
methanol for 72hours. The extract was strained

using Whatman No. 5 filter paper and the filtrate
was refined using a rotator evaporator at 50°c and
preserved in opaque glass bottles at4°C.

Animal handling

Forty (40) adult female Wistar rats weighing
between 150 g and 250 g, used for the experiment,
were obtained from the Animal House of the Faculty
of Pharmacy of Pharmacology, University of Uyo,
Uyo, Akwa Ibom State. They were housed in 8 cages
(40 cm x 35 cm) with adequate space to encourage
free movement. The animals were allowed 12 hours
of light and dark cycles, respectively, at a room
temperature of 25°C - 29°C. They were fed a
standard rat pelletized diet (Vital Feed, Grand
Cereals Limited Nigeria) and water ad libitum.
Animals were cared for accordingly."

Acute toxicity

The Up and Down method, as documented and
adjusted, was used to investigate the acute toxicity
of the extract.”'* Twelve (12) mature female Swiss
albino mice of 25g each, obtained from the Faculty
of Pharmacy, University of Uyo, Uyo, were used
after being acclimatized for one week. Animals
were dosed with the test extract intraperitoneally
one at a time and observed for a minimum of 48
hours, starting with 100mg/kg of body weight as the
first dose. Subsequent doses depended on the
outcome of the previous dosing. If the previous
animal survived, the next animal received a higher
dose, but ifthe animal died, the next animal received
alower dose. The animals were monitored for a total
of 14 days for the long-term possible lethal
outcome.

Experimental design

The experimental design was carried out according
to documented experimental protocol but with
slight modification.”"™"” After acclimatization for
one week, animals with at least 2 successive
oestrous cycles were divided into 2 groups of 20 rats
each for preimplantation and post-implantation
experirnen‘[s.20 Doses were calculated as 10%, 20%,
and 30% of LD-50, given intraperitoneally for 12
days, and mating was done at late proestrus in the
female: male ratio of 2: 1. Presence of vaginal plug
was taken as conception and pregnancy day 1
Pre-Implantation: Extract was administered
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before mating as follows:

Control — 1 ml/kg body weight of normal saline
Low dose group: 380 mg/kg body weight of Persea
americana unripe-pulp methanol extract

Middle dose group: 760 mg/kg body weight of
Persea americana unripe-pulp methanol extract
High dose: 1140 mg/kg body weight of Persea
americana unripe-pulp methanol extract
Post-implantation: Extract was administered after
mating was confirmed, and doses were the same as
in pre-implantation experiments.

Animals were sacrificed on day 5 of pregnancy, day
15, day 20, and day 21 of pregnancy, while the rest
were allowed to experience pregnancy outcome
before sacrifice under general anesthesia. Uteruses
were harvested and appropriately fixed for
histological analysis, while the kidney, liver, heart,
and kidneys were weighed and the organosomatic
index calculated. Percentage embryonic loss after
implantation (post) was calculated as

Number of implantation - number of embryos in
development x 100 / Number of implantation ..........
Equation 1

Histological analysis

Procedures for histological analysis were conducted
with slight changes as researched.”’ Harvested and
weighed, organs were fixed in 10% buffered formal
saline, dehydrated through various concentrations
ofalcohol, i.e., 70%, 95%, and 100% for 20 mins per
step for 6 times. Dehydrated tissues were cleared
using xylene, impregnated with paraffin wax, and
then embedded. The paraffin tissue blocks were
trimmed, placed on an ice bar for cooling to enhance
the plasticity and tissue-paraffin homogeneity for
proper sectioning. The tissues were sectioned at five
micrometres (5pum), and ribbons were gently picked
with a Carmel brush and dropped in a Floating water
bath at 60°C to enable ribbons to float, expand, and
flatten out.

Tissue sections were deparaffinized and stained in
Haematoxylin for ten minutes (10 min), sections
were rinsed and differentiated in one percent (1%)
acid alcohol and blue in running water using
saturated lithium carbonate solution until sections
appeared sky blue. The blue-stained section was
counterstained in Eosin solution for three minutes (3
min). Tissues were washed well in water and

dehydrated in ascending grade alcohol, cleared in
xylene, and mounted in DPX covered with cover-
slips.

Hormonal analysis

About 5 ml of blood was collected by cardiac
puncture from each animal into clean and dry test
tubes. The blood in the clean, dry test tubes were
allowed to stand for about 15 minutes to clot and
was further spun in a Westerfuge centrifuge (Model
1384) at 10,000g for 5 minutes; serum was
separated from the clot with a Pasteur pipette into
sterile sample tubes for the measurement of
hormonal profile. Analysis for follicle-stimulating
hormone (FSH), luteinizing hormone (LH),
progesterone, and estradiol was carried out using
Format microplate wells with kits from Monobind
Inc.

Estimation of the concentration of follicle-
stimulating hormone and luteinizing hormone was
done with established methods™, and the same for
estradiol (E2) and progesterone were done as
documented.” Absorbance at 450nm (using a
reference wavelength of 620 - 630nm to minimize
well imperfection) was read within 15 minutes with
amicroplate reader for all hormones.

Statistical analysis

Results were expressed as mean + standard error
(mean=+ SE) of five observations.

Means were analyzed using a one-way ANOVA
followed by Student’s test to compare the difference
between the control and treated values and P<0.05
were considered significant.

Ethical approval

The ethical approval was gotten from the Ethical
Review Committee of the Akwa Ibom State
Ministry of Health, Uyo with number AKHREC
29/03/22/088.

Table 1: Acute toxicity studies of Persea
americana unripe-pulp methanol extract

Dose (mg/kig body weight) No. of Deaths Recorded

100 0/1
500 /1
1000 0/1
2000 /1
4000 1/1
3500 0/4
3800 2/4
4000 474
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Results

The result of acute toxicity test done using the Up
and Down method for the Persea americana unripe-
pulp methanol extract showed that the extract
caused no mortality at dose level of 100mg/kg -
3500mg/kg as in Table 1, because no lethal effects
were noted throughout the short and long-term
observation period except for toxic symptoms of
tremor and recumbency at doses of 3500mg/Kg
body weight. At doses of 3800 mg and 4000 mg/Kg
body weight, there was 50% and 100% mortality,
respectively.

Table 2: Effect of Persea americana unripe pulp
methanol extract on weight of laboratory

animals

Groups Initial Final Weight

weight (g)  weight (2)  difference (g)

1 ml/rat/day. normal 161.70 ¢ 195.70 33331 786
saline (Contrel) 1.81 4.06

380 mg/kg body weight  172.00 ¢ 188.00 ¢ 16.00 1 .58
of Persea americana 2.30* 2 892

unripe pulp methanol

oxlract

760 mg/kg body weight 160.00= 170,00 =  10.00 + 1.53?
of Persea americana 7.51 6.437

methanel unripe-pulp

extract

1140 mg/kg body 167.70 = 16870+ 7.00=2.05°
weight of Persea 6.17 9.87

anrericartq MLipe-pulp

methancl extract

Significance = P<0.05

Key: a = Shows a significant difference between the Coutrol
Group and any other group

Table 3: Pre-implantation effect of Persea
americana unripe-pulp methanol extract on
female albino Wistar rat on different pregnancy
days

Groups Label Day 5 Day 10 Day 15 Day 21 Degree of
(n} (n) (m) () protection
(90}
1 1 ml/rat/day 567= 867= 80+ 633+ Nil
Normal saline 0.88  0.33 1.15 1.15
{Control)
2 380 mg/kg bedy 0.0+ 00+ 00£ 00&% 3
welght Persea 0.00 0.0 0.0 0.0
AT
unripe pulp
methanol extract
3 760 mg/kg body 00+ 00+ 00x 0.0+ 3

welght of Persea 0.0 0.0 0.0 0.0
anericana

unripe pulp

methanol extract

1 1140 mp/kg body 0.01 0.01 0.0t 0.0t 3

welght Persea 0.0 0.0 0.0 0.0
anericarid

unripe pulp

nethanol extiract

Post-Implantation

Weight difference significantly decreased with
increase in concentrations of extract given showing
that the amount of weight gained was inversely
proportional to the quantity of extract as in Table 2.
The control group showed various number of
implantation sites at different stages of pregnancy,
but groups administered Persea americana unripe-
pulp methanol extract had no implantation sites.
Pregnancy was not achieved for the period of 3
oestrus cycles, as in Table 3.

Table 4: Mean weight of pups excised from
control group in post-implantation experiment

Groups

Normal saline 1 ml/rat’day
(Control Group)

Animal A(g) Animal B(g)

681611036 5961035

Table 5: Effect of Persea americana unripe-pulp
methanol extract on weight of organs on the
21day of pregnancy

Group Final Uterns and Liver Heart Lungs Kiduey
Weight(g) Ovaries (g) (g) @ @ ®

{Control Group) Normal 2253+ 480" £ 667+ 058+ 147°+ 119=

salme | wliratiday 590 0.15 .09 G2 009 n.02

(Group 2) 380 mg/kg body  194.7°4 0624002 661+ 0674 LI18% 119=

weiglt of Persen 167 0o 001 +0.02 003

americang unripe pulp

wethanol extracl

{Group 3) 760 ing/ke body  196.3* 1 0671 G144 0654 118" 113

weight of Peivea 2.03 0.05 0.26 003 x002 007

ameiicang vnripe pulp

methanol extract

{Group 4) 1140 mg'kg 189.0* t 1.07%4 G644 0764 148" 1323

body weight of Persea 77 0.18 0.03 0.02 £007 003

ameiicang vnripe pulp
methanol extract
Significance=P<0.03

There was a significant decrease in the uterine and
ovarian weight of all groups compared to control.
However, the increase in the weight of lungs, heart,
liver and kidney was not significant in all groups.
Organosomatic indexes of the liver, heart and lungs
increased with increasing dose of extract.
Significance was in the high dose group of Persea
americana.

Pre-Implantation

The effect of Persea americana on weight difference
of animals showed an inverse proportionality. This
implies that body weight gained decreased with
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increasing dosage in all groups compared to the
control. However, there was weight gain in all
experimental groups compared to the control.
Control group had no degree of protection against
conception, however, the groups administered low,
middle and high doses of Persea americana unripe
pulp methanol extract had protection for 3 cycles as
in Table 4.

There was significant decrease in the uterus weight
of all groups compared to control. However, the
increase in the weight of the lungs, heart, liver, and
kidney were nonsignificant in all groups, as in Table
6.

Table 6: Organ-somatic Index of Organs on 21
days of pregnancy

Groups Label Uterus/ Liver Heart Lungs Kidney
Ovaries(g) (@) @ @ ®
033=003 296" 024+ 059+ (.52=

0.05 006 0.02 0.00

028 056+ 0.58=
003 0.04 0.04

1 Normal saline 1
mlratfday

2 380 mg/kg body
weight of Persea
americana rpe
pulp methancl
extract
760 mg/kg body
weight of Persea
americea unripe
pulp methanol
extract
4 1140 mg/kg body
weight of Persea
americcna Wipe
pulp methanol
extract
Significance: P=0.05

034=001 315+

0.09

[

035=028 312=

0.10

032+ 060+
001 002

057 =
0.03

057=0.11 3.52°=

0.13

040= 076+
0.00 001

067 =
0.02

Table 7: Effect of Persea americana unripe pulp
methanol extract on weight of animals

Treatment groups Initial Final Weight
Weight (g) Weight (g) Difference (g)

Normal Salinel mlTat/day  161.70 t 19570t 33331 7.86

{Control) 4.81 4.06

380 mg/ke body weight of 17770+ 1963+ 12.00 % 5.57

Persea crnericanaunripe 10.11 4.3%

pulp methanol extract

760 me/ke body weight ol 173.70 18300 t 10.00 1 6.00

Persea arnericara Mripe 6.84 251

pulp methanol extract

1140 mg/kg body weightof 183.70+ 187.00+ 5.67+ 1.45

Persea americara UNIipe 5.36 2.88

pulp methanol extract
Significance  P=0.05

Follicle stimulating hormone and progesterone
increased with higher doses of extract given. All
result were statistically significant at P<0.05.

The result of concentration of luteinizing hormone
showed a slight but not significant decrease in
treatment group compared to control. The lowest
concentration of 1.134 seen in the medium dose
group while the highest as in the high dose 1.378 +
0.219.

Table 8: Anti-conceptive effect of Persea
americana unripe pulp methanol extract on
female albino Wistar rats on different pregnancy

days

Group/Treatment Day5 Day Day Day  Degree of

10 15 21 Protection

Control {1 mlkp body 400 - 733 . 733 . 8331 0

welght normal salme) 1.0 1.5 208 058

380 me/kp body weight 0041 001 001 00t 3

Persea americanaunripe 0.0 00 00 00

pulp methanol exiract

760 mgkg body weight 0.0+ 0.0+ 00+ 00+ 3

ol Persea americana 00 00 00 00

unripe pulp methanol

extract

1140 mg’kg body weight 0.0+ 0.0+ 00+ 00+ 3

Persea americana unripe 0.0 00 00 00
pulp methanol extract

Table 9: Mean weight of pups excised from
control group

Animal A(g) Animal B Animal c(g)

Control Group 7.816+0.36  6.08+0.44 596+ 0.35

Significance = P<0.03

Table 10: Post implantation activities of Persea
americana unripe pulp methanol extract on
hormonal parameters of female albino Wistar rat

Group FSH LH E Progesterone
| ml’kg body weight 0804 1398+ 83809 1840+
Normal saline (Control) £+ ¢.01  0.097 +3.313 1.722

380 mgrke body weight 1,140 1175+ 60.009 2814+

of Persea  americana =+ 050 + 5541 1.393
unripe-pulp methanol 0.0259

extract

760 mg/kg body weight 1232  1.134+ 6380+ 27621276
of Persea  americana (3.247 8.45

unripe-pulp methanol ~ 0.322

extract

1140 mg/kg body 1.682 1378+ 4820+ 3737164
weight of Persea + 0.214 2.275 1.509
americanaunripe-pulp 05536

methanol extract
Significant P<0.05
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There is a significant decrease in the level of
estrogen concentration when compared with the
control group. The amount of estrogen is inversely
proportional to concentrations of extract given. The
lowest value of E2 (48.20 + 2.88) was in the high
dose group and the highest was in the middle dose
group with 63.80 + 8.45 respectively.

Figure 1: Photomicrograph of uterus histology of
control group at preimplantation showing normal
features; EG=Endometrial gland, E= Epithelium,
En= Endometrium, St= Stroma, P= Perimetrium,
L=Lumen, M=Myometrium. H&E, 100 x.

Figure 2: Photomicrograph of uterus histology of
control group at post-implantation showing
normal features; EG= Endometrial gland, E=
Epithelium, En= Endometrium, St= Stroma, P=
Perimetrium, L= Lumen, M= Myometrium.
H&E, 100x

Figure 3: Photomicrograph of uterus histology
with P. americana (380 mg/kg) treated group at
pre-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=
Stroma, L= Lumen, M= Myometrium, P=
Perimetrium. H&E Mag 100x.

Figure 4: Photomicrograph of uterus histology
with P. americana (380 mg/kg) treated group at
post-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=
Stroma, L= Lumen, M= Myometrium, P=
Perimetrium. H&E Mag 100x.

Histology

Histology of the Uterus

The histology of the uterus from the rats in control
group showed large lamina content, healthy
endometrium with rounded endometrial gland.
Lumen also appeared normal and healthy. Uterus
from rats in treated groups showed endometrium
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Figure 5: Photomicrograph of uterus histology
with P. americana (760 mg/kg) treated group at
pre-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=
Stroma, L= Lumen, M= Myometrium, P=
Perimetrium. H&E, 100 x.

Figure 7: Photomicrograph of uterus histology
with P. americana (1140 mg/kg) treated group at
pre-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=
Stroma, L= Lumen, M= Mpyometrium, P=
Perimetrium. H&E, 100x

Figure 6: Photomicrograph of uterus histology
with P. americana (760 mg/kg) treated group at
post-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=
Stroma, L= Lumen, M= Myometrium, P=
Perimetrium. H&E, 100x.

with thicker, stratified epithelium. They also
showed thin glandular lining of glands that were
tortuous unlike the fine rounded glands in the uterus
of control group. The changes were dose dependent
as the endometrium appeared to be more stratified
and the crypt became deeper with increase in
dosage.

Figure 8: Photomicrograph of uterus histology
with P. americana (1140 mg/kg) treated group at
post-implantation showing; EG= Endometrial
gland, E= Epithelium, En= Endometrium, St=

Stroma, L= Lumen, M= Myometrium, P=

Perimetrium. H&E, 100 x

Discussion

Acute toxicity experiments evaluate the extent of
safety of a substance like drugs or chemicals
irrespective of the mode of administration.” The Up
and Down method of determining LD50 was used to
access safety profile of Persea americana unripe-
pulp methanol extract via the intraperitoneal route at
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different dose levels. Within dose 100mg/kg-
3800mg/kg, no abnormal changes both in general
appearance and behavioral characteristics and
mortality were recorded after 48hrs of
administration. Higher doses elicited abnormal
changes such as diarrhea, tremor, slouching,
difficulty in locomotion, heavy breathing and
finally, death in experimental animals. The LD50 of
Persea americana methanol unripe-pulp extract,
investigated to be 3,800mg/kg correlated with other
results and classified to be moderately toxic.”*

A change in body weight has always been a common
parameter used in evaluating the severity of various
health challenges. A reduction in body weight can be
related to low nutritional status as a result of
decreased food intake or increased metabolism.”
The weight gained decreased with increasing
concentrations of extract. This corroborates the
results in a study on the effects of Persea americana
fruit extracts on body weight and liver lipids in rats;
that the administration of aqueous and methanolic
extracts of Persea americana provoked a reduction
in body weight gain compared to the
hyperlipidaemic control.™ It could be that P.
americana extracts increased the catabolism of
lipids accumulated in adipose tissue resulting in a
decrease in mean body weight.

However some experiments have shown no
significant changes in body weight, body mass
index, percent of body fat, or visceral adipose tissue
in response to intervention with Persea americana
group compared with the control group except for
some benefits in metabolic parameters, mainly
related to lipid profile.”

Another study on the effects of aqueous and
ethanolic extracts of Persea americana seed on body
weight in rats resulted in 14% and 25% reduction,
respectively, in the body weight of the treated rats
compared to the hyperlipidemic control™. It can be
hypothesized that P. americana leaf extracts
increase catabolism of lipids accumulated in
adipose tissue causing a decrease in body weight but
does not influence liver lipid levels in rats. Persea
americana could also exhibits hypolipidemic
activity probably by increasing the expression of
adiponectin and PPAR-y, which inturn reduces the
formation of adipocytes.”"

The effect of ethanolic extracts of Persea americana
seed on the organ weight of albino rats had no

significant differences (P> 0.05) in the liver, lungs
and heart of all the test groups when compared to the
control, except for the spleen which was
significantly reduced in the low dose group™. This is
similar to this study as there were no significant
differences in lungs kidney and liver weight except
for heart and uterine weight. However organo-
somatic indexes of all the organs increased
significantly in all the experimental groups. Visceral
adiposity is associated with elevated triglycerides
and low high-density lipoproteins and Persea
americana possibly prevents these.” The kidney
weight was however significantly increased in the
group given highest dose of Persea americana pulp
when compared to the control administered normal
saline. This could indicate a possible renal toxicity.™
Estrogen is the most important hormone during
female reproductive years and is required for
reproductive and sexual function. It also has an
impact on the health of other organs and tissues.™
Estrogen concentration was inversely proportional
to dose of extract in the current study. Other extracts
of parts of Persea americana such as the stem bark,
seeds also reduced the concentrations of estrogen at
higher doses.”™ When an egg is released by the
ovary each month, progesterone is the hormone that
helps in thickening the lining of the uterus, in
preparation for a fertilized egg. As progesterone is
responsible for preparing the body for pregnancy,
healthy progesterone levels are essential to
becoming pregnant and maintaining a healthy
pregnancy, when progesterone levels drop it can
cause some serious complications like infertility
and miscarriage.”® Progesterone increased
significantly in all treatment groups, which may
impact pregnancy maintenance and reproductive
health. High doses of progesterone is implicated in
metabolic disruption such as abnormality in the
number of secretory vesicles, lipid synthesis, golgi
apparatus function leading to poor pregnancy
maintenance and outcome.’’" Although
progesterone is necessary in early pregnancy, it is
implicated in poor fetal outcome.” FSH (Follicle-
Stimulating Hormone) increased significantly in all
treatment groups, with the highest dose showing the
most substantial rise. This suggests that Persea
americana extract may stimulate follicular growth
and development. LH (Luteinizing Hormone)
decreased in groups 2 and 3, but slightly increased in
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group 4. This fluctuation may impact ovulation and
reproductive functions. Estrogen decreased
significantly in all treatment groups, with the
highest dose showing the most pronounced decline.
This could be attributed to the extract's potential
anti-estrogenic properties. The potential hormonal
effects of Persea americana methanolic unripe pulp
extract may be attributed to its phytochemical
composition, including flavonoids and phenolic
acids.” Flavonoids, in particular, have been shown
to interact with steroid hormone receptors,
influencing hormonal activity, supported by
Phenolic acids."* These findings are supported by
several studies.™"
Histology allows for the visualization of tissue
structure and characteristic changes tissues may
have undergone. The changes observed in the
histomorphology of the uterus showed that various
doses of P. americana may cause the endometrium
state to be unfavourable for the implantation of the
fertilized ovum hence, their infertility effects. This
could be compared to a study on ethanolic extract of
P. americana seed where endometrial implant
volume and height of the endometrium was
decreased.”

Conclusion

Though the administration of methanolic extracts of
Persea americana pulp provides varying degrees of
effects based on doses administered and weight of
animals, it can be concluded that Persea americana
pulp, when taken, does inhibit conception, promote
contraception and thus should be used with caution
in women intending to conceive.

Acknowledgement

The contributions of the laboratory technicians
working in the Department of Pharmacology and
Toxicology, University of Uyo, Uyo especially Mr.
Nsikan Malachy and Pharm Paul are duly
commended.

Competing Interest
The authors declare that there are no competing
interests.

References

1. Orabueze IC, Babalola R, Azuonwu O, Okoko

II, Asare G. Evaluation of possible effects of
Persea americana seeds on female reproductive
hormonal and toxicity profile. J
Ethnopharmacol. 2021;273:113870.

2. Bassam HB. Antifertility activity of ethanolic
and aqueous extracts of Crocus Sativus
(Saffron) on female rats. Int J Res Anal Rev.
2020;7.

3. UN Dept of Economic and Social Affairs The
World Population Prospects: 2015 Revision.
Available at https://www.un.org/en/
development/desa/publications/world-
population-prospects-2015-revision.html.
Accessed on 6th June 2021

4. WHO 2025. Available at https://www.who.int/
data/gho/data/themes/topics/sdg-target-3 7-
sexual-and-reproductive-health. Accessed on

5. Ahmed M, Obinna-Echem PC, Chibor BS.
Comparative analysis of the physicochemical
characteristics, phytochemical components and
fatty acid profile of Avocado Pear (Persea
americana) pulp and seed oil. Eur J Agric Food
Sci.2012;3(1):11-17.

6. Abubakar IB, Abubakar HB. Nigerian women’s
modern contraceptive use: evidence from
NDHS 2018. Reprod Fertil. 2024;5(2):e230063.
Available from: https://doi.org/10.1530/RAF-
23-0063

7. LeGwen H, Aina IT, Aina-Pelemo AD. The use
of contraceptives in Nigeria: Benefits,
challenges and probable solutions. J Poly
Global.2020;86:88.

8. Funab M. Anatomy of the abdomen, pelvis and
broad ligaments. In: StatPearls. Treasure Island
(FL): StatPearls Publishing; 2016.

9. Klo C, Porcheron A, Kaminski G, Courreges S,

Morizot F, Russell R. Evidence that the

hormonal contraceptive pill is associated with

cosmetic habits. Front Psychol. 2020;9:1459.

Latha C A, Omotowo B, Anyaka C, Udo K,

Ezenwosu O, Nwobi E et al. Opinion and use of

contraceptives among medical students of the

University of Nigeria, Enugu campus. Aft.

health Sci. 2013;18(3):637-644.

11. Cuschieri, A., Camilleri, E., Cricchiola, E.,
Blundell, R. (2023). Avocados' effect on
hormonal physiology: a comprehensive
narrative review. Food Mater. Res. 2023;3(1).

12. Minko Essono S, Mvondo MA, Ngadjui E,

10.

[s99

www.ibommedicaljournal.org

Ibom Med. J. Vol.19 No.4. October-Dec., 2026



Johnson EI et al

Effect of Persea americana unripe pulp methanol extract...

13.

14.

15.

16.

17.

18.

19.

20.

Kemka Nguimatio FX, Watcho P. The Ethanol
Extract of Avocado (Persea americana Mill.
(Lauraceae)) Seeds Successfully Induces
Implant Regression and Restores Ovarian
Dynamic in a Rat Model of Endometriosis. Evid
Based Complement Alternat Med. 2020 Jul
25;2020:8521831. doi: 10.1155/2020/8521831.
PMID: 32774432; PMCID: PMC7397419.
Shafe O, Seriki A, Idachaba O, Dare B. Effects
of methanol extract of Persea americana
(Avocado) and vitamin E on the reproductive
parameters of male rats, Eur. J. Biomed. Pharm.
Sci.2016;3(6):156-165.

National Research Council (US) Committee for
the Update of the Guide for the Care and Use of
Laboratory Animals. Guide for the Care and Use
of Laboratory Animals. 8th ed. Washington
(DC): National Academies Press (US); 2011.
Available at:
https://www.ncbi.nlm.nih.gov/books/NBK540
50/. doi: 10.17226/12910.National Institute of
Health2011

Bruce RD. An up-and-down procedure for acute
toxicity testing. Fundam Appl Toxicol.
1985;5(1):151-157.

Ugwah-Oguejiofor CJ, Okoli CO, Ugwah MO,
Umaru ML, Omeje EO, Ogbadoyi EO. Acute
and sub-acute toxicity of aqueous extract of
aerial parts of Caralluma dalzielii NE Brown in
mice and rats. Heliyon. 2019;5(1).

Damasceno DC, Volpato GT, Sartori TCF,
Rodrigues PF, Perin EA, Calderon IMP et al.
Effects of Annona squamosa extract on early
pregnancy in rats. Phyto. 2002:9(7): 667-672.
https://doi.org/10.1078/094471102321616508.
Mandal, R, Dhaliwal, P. Antifertility effect of
Melia azedarach Linn, (dharek) seed extract in
female albino rats. Indian J. Exp.
Bi01.2007:45:853-860.

Abdulazeez M, Mansurah, Ameh D, Ibrahim, S,
AyoJ et al. Effect of fermented and unfermented
seed extracts of Carica papaya on pre-
implantation embryo development in female
Wistar rats (Rattus norvegicus). Sci. Res.
Essays.2009:4:1080-1084

Ajayi A and Akhigbe R. Antifertility activity of
Cryptolepis sanguinolenta leaf ethanolic extract
in male rats. J. Human Reprod. Sci. 2012;5:43-
7.10.4103/0974-1208.97799.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Suvarna SK, Layton C, Bancroft JD. (2019).
Bancroft’s Theory and Practice of Histological
Techniques, 8th Ed, Elsevier: 2019.ISBN 978-
0-7020-6887-4

Odell WD, Parlow AF, Swerdloff RS, Wabh P C,
Jacobs HS. Estimation of FSH test assay. J Clin
Invest 1981:47;25-51

Abraham GE. The application of natural steroid
radioimmunoassay to gynaecologic
endocrinology. In: Abraham GE, ed. Radioassay
Systems in Clinical Endocrinology. Basel:
Marcel Dekker; 1981.

Arya J, Bist R. The diverse ways to determine
experimental dose in animals. Hos Pal J Intern
Med. 2022;5(2):21-24.

Al-Dosari MS. Hypolipidemic and antioxidant
activities of avocado fruit pulp on high
cholesterol fed diet in rats. Afr J Pharm
Pharmacol. 2011;5(12):1475-1483.

Gouegni EF, Abubakar H. Phytochemical,
toxicological, biochemical and haematological
studies on avocado (Persea americana) in
experimental animals. In: Gupta RC, editor.
Toxicology. Academic Press; 2021.p. 519-525.
Folorunso S, Makwin FM. Assessment of food
security and dietary diversity of Fonio (digitaria
spp.) farming households in Plateau state,
Nigeria. FJS [internet]. 2022;6(2):185 -194.
Heskey C, Oda K, Sabaté J. Avocado Intake, and
Longitudinal Weight and Body Mass Index
Changes in an Adult Cohort. Nutrients.
2019;11(3):691. Published 2019 Mar 23.
d0i:10.3390/nu11030691.

Concei¢do AR, Fraiz GM, Rocha Dmup,
Bressan J. Can avocado intake improve weight
loss in adults with excess weight? A systematic
review and meta-analysis of randomized
controlled trials. Nutr. Res.2022:102:45-58.
https://doi.org/10.1016/j.nutres.2022.03.005.
Okon A, Etim D, Daniel I, Bobson PM, Asuquo
AE. Effect of ethanolic extract of Persea
americana seed and Zea Mays silk on blood
glucose levels, body and organ weight of
alloxan-induced hyperglycemic albino Wistar
rats. Glob J Pure Appl Sci.2018(24):153-159
Padmanabhan M, Arumugam G. Effect of
Persea americana (avocado) fruit extract on the
level of expression of adiponectin and PPAR-y
in rats subjected to experimental hyperlipidemia

Ibom Med. J. Vol.19 No.4. October-Dec., 2026

www.ibommedicaljournal.org

900}



Johnson EI et al

Effect of Persea americana unripe pulp methanol extract...

32.

33.

34.

35.

36.

37.

38.

39.

40.

and obesity. J] Complement Integr Med. 2014
Jun;11(2):107-19. doi: 10.1515/jcim-2013-
0053.PMID: 24770838.

Institute of Medicine (US) Subcommittee on
Military Weight Management. Weight
Management: State of the Science and
Opportunities for Military Programs.
Washington (DC): National Academies Press
(US); 2004. 3, Factors That Influence Body
Weight. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK221
834/

Craig EA, Yan Z, Zhao QJ. The relationship
between chemical-induced kidney weight
increases and kidney histopathology in rats. J
Appl Toxicol. 2015 Jul;35(7):729-36. doi:
10.1002/jat.3036. Epub 2014 Aug 4. PMID:
25092041.

Delgado BJ, Loépez-Ojeda W. Estrogen.
[Updated 2023 Jun 26]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing;
2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK538
260/

Obiandu C, Owhorji B, Oriji E, Gideon E,
Reuben, E. (2022). Percentage Fertility of
Female Wistar Rats Treated with Extracts of
Persea americana. SJBR. 2022:7:266-269.
Cable JK, Grider MH. Physiology,
Progesterone. [Updated 2023 May 1]. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available
from: https://www.ncbi.nlm.nih.gov/books/
NBKS558960/

Fomichev NI. Effect of large doses of
progesterone on pregnancy and lactation and
morphology of the corpora lutea. Probl.
Endokrinol.(Mosk). 1977;23(1):70-4

Williams, JM. Progesterone and Pregnancy
maintenance. J. Preg. Rep. Heal. 2022;9(2):123-
130

XuY,ZhangJ,LiA, Yang N, CuiN, Hao G et al.,
Impact of Elevated Progesterone in Late
Follicular Phase on Early Pregnancy Outcomes
and Live Birth Rate After Fresh Embryo

Transfers. Front. Cell Dev. Biol.
2022:;10:855455. doi: 10.3389/fcell.2022.
855455

Lee S M and Kim JH. Future Directions for

Research. Eur. J. Futures Res. 2020;15(1):1-8

41. Davis AK. Phenolic acids and hormonal effects.

J.Hor. Res. 2020;20(1):1-10

42. Miller PT. Phenolic acids and hormonal effects.

J.Hor. Res. 2020;20(2):11-20

43. Orabueze IC, Babalola R, Azuonwu O, Okoko

I, Asare G. 2021. Evaluation of possible effects
of Persea americana seeds on female

reproductive hormonal and toxicity profile. J.
Ethnopharm. 2020;273:113870

901

www.ibommedicaljournal.org

Ibom Med. J. Vol.19 No.4. October-Dec., 2026




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

