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Abstract

Background: Traditionally, Ananas comosus leafis used locally to prevent pregnancy among the indians.
Objective: To investigate the effect of Ananas comosus methanol leaf extract on oestrus cycle and
ovulation

Study Design: The study was conducted using 20 mature female rats with regular oestrus cycle. The three
experimental groups of 5 animals each received a stat dose of 485.5mg/kg, 970 mg/kg and 1455.5 mg/kg
body weight respectively while the control group received 1ml of normal saline. Doses were gotten from
LD,,. All administrations were done intraperitoneally at proestrus and vaginal smear were examined for 8
days to investigate the effects of the extract on oestrus cycle and ovulation.

Result: Ovulation was prevented, oestrus cycle disrupted with prolongation of the dioestrus phases and
number of mature follicles reduced on ovary histology

Conclusion: The study showed that Ananas comosus methanol leaf extract prevented ovulation from
occurring and caused irregularity of the oestrus cycle with the disruption of fertility hormones.
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Introduction

Consistent ovulation inhibition offers effective contraception.' The mechanism through which
contraception is achieved may affect a woman’s choice of contraceptives.” More than half of the women in
Hong Kong in a survey preferred inhibition of ovulation as a method of contraception.” Despite the increase
in contraceptive awareness and supply, the use of modern contraceptive is relatively low with an unmet
need for contraception in West Africa of 30-37%, while it was 27.8% in Nigeria.’ The rapid increase in
population is an enormous load on the availability of employment, education, housing, health care while
worsening sanitation and depleting the environment (energy and raw materials); thus population/fertility
control is the most urgent and important of all biosocial and medical problems.’ Limited choice of
contraception and fear of side effects of modern contraceptive, amongst other reasons, are responsible for
the high unmet need of contraception.”* Worldwide, more than two hundred million pregnancies occur each
year and 50% of them are unintended.’ Reduction in fertility by one child per woman would increase gross
domestic product (GDP) per capita by 13% within 20 years as well as having a positive impact on all the

Corresponding Author: Millennium Deve}opment Goals (MDQG) e{:gpecially
MDG 5, that is, to improve maternal health.™
Dr. Ekemini I. JOHNSON The 1 £ 4 herb
Department of Anatomy, Faculty of Basic Medical Sciences, c eflVeS 0 ; hanas comosus, a her aceou.s’
College of Medical Sciences, University of Uyo, Uyo, Akwa perennial, tropical plant, commonly known in
Ibom State, Nigeria. English as pineapple, ‘eyop mbakara’ in Ibibio,
‘akwuolu’ or ‘oku ocha’ in Igbo, ‘ope-oyinbo’ in
Yoruba and ‘abarba’ in Hausa is used in some parts of

DOI: 10.61386/imj.v18i2.674 Asia for fertility regulating.""""* It is a herbaceous,

(b

ekeminijohnson@uniuyo.edu.ng




Johnson EI et al

Contraceptive potential of methanol leaf extract of Ananas comosus...

perennial, tropical plant of the Liliopsidae class that
can grow up to 1.0—1.5 mhigh and 1 —2 m wide The
leaves are spiny-edged with flowers on the terminal
end which are responsible for fruit production. The
leaves are about 30 — 100 cm long and arranged in a
rosette."*"

Medicinal plants are important sources of new
chemical substances with potential therapeutic
effects. Therefore, research into plants with alleged
traditional use as fertility regulating plant is a useful
research strategy in the search for new
contraceptives. '’

Materials and methods

Collection and identification of plant material
Fresh leaves of Ananas comosus were collected from
Joetom Nigeria Limited, a farm located in Ikono
Local Government of Akwa Ibom State. The plant
was identified and authenticated by a Taxonomist in
the Department of Botany and Ecological Studies,
University of Uyo, Akwa Ibom State, Nigeria. A
voucher specimen with number UUH 40013 was
deposited at the Herbarium of the same Department.

Preparation of extract

The leaves of Ananas comosus was turned over
regularly as it was air dried at room temperature (25 +
4.7°C) for a period of 2 weeks after being washed
under running tap water. Dried samples were
pulverized, macerated and extracted by cold
percolation using a conical flask with 100% (v/v)
methanol at room temperature for 72 hours, and then
filtered with Whatman filter paper (No 4). The
filtrate was concentrated under reduced pressure at
50°C using a rotary evaporator. The concentrated
extract was stored in the freezer at -4°C.

Experimental animals

Twenty (20) mature female Wistar rat, with regular
oestrus cycle, used for this study were obtained from
the Animal House of the Faculty of Basic Medical
Sciences, University of Uyo. They were housed in
clean and cross ventilated cages at room temperature
and humidity with 12 hour dark/light cycle. The
animals were fed with growers’ pellet feed (Bendel
Feeds and Flour Mills Ltd, Nigeria) and water given
ad libitum. The animals were cared for according to
the international recommendations for the use and
care of animals by National Research Council."”

Experimental design

The selection of animals for use in the study were
determined by the presence of at least two
consecutive 4-days oestrus cycles before
acclimatization. To determine the effect of extract on
the oestrus cycle, 20 cycling female rats at the late
proestrus stage were randomly divided into four
groups of 5 rats each and administration was given
stat dose, intraperitoneally.

Group 1 (control) received 1ml of normal saline.
Group 2 (low dose) received 485.5 mg/kg body
weight of methanol extract of Ananas comosus leaf.
Group 3 (medium dose) received 970.0 mg/kg body
weight of methanol extract of Ananas comosus leaf.
Group 4 (high dose) received 1455.5 mg/kg body
weight of methanol extract of Ananas comosus leaf.
All injections were administered at proestrus and the
animals were examined every morning between
8.00hr and 9.00hr for changes in the oestrus cycle for
eight days." At the end of the experiment all animals
were sacrificed at proestrus and the ovaries harvested
for tissue processing and staining using Hematoxylin
and Eosin according to Bancroft but with some
modification. After sacrifice of the animals under
anacsthesia, blood was collected via cardiac
puncture, kept for 30 minutes for clotting to take
place, centrifuged at 5000rpm for 15mins in order to
separate the serum. The serum was used to analyze
concentrations of follicle stimulating hormones
(FSH), luteinizing hormone (LH), progesterone and
estrogen using assay kits from Monobind Inc.
Methods used were previously described.”*"”'

Histological analysis procedures

The histological analysis was carried out as
described but with slight modifications. After
fixation in 10% buffered formal saline, the tissues
were dehydrated through changes of graded alcohols
(70-100%) for 15 minutes. it was cleared using
xylene, embedded in paraffin wax, sectioned and
stained using H/E.”

Hormonal assay procedures

The concentration of FSH was determined using
serum using assay kits from Monobind as
documented.” Exactly fifty microliter (50ul) of
standards, specimens and control were dispensed
into appropriate wells after which FSH enzyme
reagent solution (100ul) was dispensed into each
well, swirled thoroughly and allowed to mix for 20-
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30 seconds. The mixture was allowed to incubate for
60 minutes at room temperature. Working substrate
solution (100ul) was dispensed to each well then it
was incubated at room temperature for 15 minutes.
The reaction was stopped by addition of stop solution
(50ul) to each well and gently mixed for 15-20
seconds to ensure a complete colour change.
Absorbance at 450nm (using a reference wavelength
of 620-630nm to minimize well imperfection) was
read within 30 minutes with a microplate reader. The
determination of concentration of Luteinizing
Hormone were done using the same procedure as
above and assay kits from Monobind Inc but LH
enzyme reagent solution were used.

To determine concentration of progesterone
hormone using assay kits from Monobind Inc,” 25ul
of standards, specimens and control were dispensed
into appropriate wells followed by 50ul of
progesterone enzyme reagent solution. After being
thoroughly mixed for 20-30 seconds, 50ul of
Progesterone Biotin reagent was also dispensed into
each well. The mixture was allowed to incubate for
60 minutes at room temperature. The contents of the
micro wells were discarded by decantation, then
rinsed and flicked 3 times with wash buffer (350pul).
Substrate solution (100ul) was dispensed to each
well. The mixture was incubated at room
temperature for 20 minutes. The reaction
was stopped by addition of stop solution
(50ul) to each well and gently mixed for

way ANOVA followed by Turkey-Kramer multiple
comparison post test. Level of significance was
pegged atalevel ofless than 5% (p<0.05).

Results

Effect of Ananas comosus methanol leaf extract
on oestrus cycle and ovulation in Rats

The frequency of occurrence of oestrus phases were
reduced in all the test groups while that of the
diaoestrus and metaoestrus phases were increased as
shown in Table 1. The medium dose group had the
least number of oestrus phases and the highest
number of diaoestrus phases, followed by the group
that received 1455.5 mg/kg body weight and 970
mg/kg body weight.

Transition of oestrus phases following
administration of Ananas comosus methanol leaf
extractin rats

The transition from one phase to the other were
affected in all test groups. The 1455.5mg/Kg body
weight dose group had the least number of correct
transitions in all phases. While there was a dose
dependent decrease in the frequency of transition
from proestrus to oestrus and from oestrus to
metaestrus; the medium dose group had the highest
number of right transitions from metestrus to

Table 1: Number of occurrence of the oestrus phases following
administration of Ananas comosus methanol leaf extract in rats

15-20 seconds to ensure a complete colour

change. Absorbance at 450nm (using a
reference wavelength of 620-630nm to
minimize well imperfection) was read
within 15 minutes with a microplate
reader. A similar procedure was used to

determine concentrations of estrogen. weiaht

Group N Proestrus QOestrus Metoestrus  Dioestrus
Normal Saline 5 220+£020 240+055 220+020 220+020
1ml/kg body weight

485.5 mg/kg body 5 2.00£032 1.60+£0.60 3.00£0.84 240+1.25
weight

970.0 mg/kg body 5 280+058 0.40+0.25" 280+049 3.00+0.71
weight

14555 mg/kgbody 5 2.60+060 080+0.84* 1.60+051 1.60+0.51

Values represent mean £tSEM

Ethical approval

This was received from the Faculty of
Basic Medical Sciences Research and
Ethical Committee with number

Superscript indicate where there is significance @ p<0.05

Table 2: Transition of oestrus phases following administration
of Ananas comosus methanol leaf extract in rats

UU FBMSREC 2024 012

Group

N P—E E—-M M—-D D—P

Normal Saline 5

200+0.0 1.80+020 1.80+0.20 1.80=0.20

Iml/kg body weight

485.5 mg/kg body 5

Statistical analysis:

Data were analysed using SSPS Version
19. Results were presented as mean +
standard error of mean (S.E.M.).

weight
weight

weight

970.0 mg/kg body 5

1455.5 mg/kg body 5

0.40+0.25* 0.80+0.20* 0.20+0.20* 0.10 + 0.00%*
0.20 £ 0.20* 0.40 + 0.25* 0.60 + 0.25* 0.60 + 0.25%4

0.00 +£0.00* 0.20+0.20* 0.20 +0.20* 0.00 + 0.00¢

Significance was ascertained using one-

Values represent mean = SEM
Superscript indicates where there 1s significance at p<0.05
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diaestrus and diestrus to Proestrus as in Table 2.

Rate of the scattering of the oestrus order
following administration Ananas comosus
methanol leaf extractin rats.

The four phases of the oestrus cycle must occur in the
proper order together for conception to be achieved.
Table 3 looked at how many times the sequence of
the oestrus cycle was followed as in a normal
physiological state. The methanolic extract of
Ananas cosmous significantly scattered the order of
the oestrus cycle in a dose dependent order (Table 3)
when compared to control. The phases of oestrus
cycle were regular 6.60, 1.40, 1.80 and 0.49 times in
the control, low, medium and high doses,
respectively. This showed that the extract caused an

Table 3: Rate of the scattering of the oestrus order
following administration of Ananas comosus
methanol leaf extract in rats.
Group

N Oestrus Order

Normal Saline 5 ml/kg body weight 5 6.60 + 0.400
485.5 mg/kg body weight 5 1.40 = 0.400°
970.0 mg/kg body weight 5 1.80 =+ 0.490°
1455.5 mg/kg body weight 5 0.49 +0.245°

Values represent mean +SEM
Superscript indicates where there is significance

Table 4: Effect of Ananas comosus methanol leaf extract on

fertility hormones in rats

irregularity of the cycle.

Effect of Ananas comosus methanol leaf extract
on fertility hormones in female Wistar rats
Progesterone was significantly increased in all the
test groups. Estrogen was increased in the low dose
group but decreased in other groups compared to
control. FSH slightly increased in the low dose group
(455.5 mg/kg body weight) and medium dose group
(970 mg/kg body weight but not significant. LH was
decreased in all the test groups though not significant
as shown in Table 4.

Effect of Ananas comosus methanol leaf extract
on the ovary weight and volume

Ovary weight was significantly reduced between
control and test groups while the ovary volume was
lesser compared to the control only in the medium
and high dose groups as shown in Table 5.

Histological findings on the effect of Ananas
comosus leaf methanol extract on ovaries

The section of the ovary tissue in the control group
showed several follicles at different stages of
development in the cortex. The primordial follicles
were with a single layer of follicular cells, while the
primary follicles had a large eccentric nucleus,
prominent nucleolus and multiple layers of
granulosa cells (Figure 1). Maturing
follicles (graafian follicles), had liquid

Group N Estrogen Progesterone FSH LH

(ng/mL) (ng/mL) (mlU/mL)  (miU/mry  illed antrum surrqunded by the granulosa
Normal Saline 5 156+188 030+037° 148+020 260+0.16 cells and theca interna cells and the
5ml./kg body weight :
485.5 mo/ke body 5 209+ 156" 190+0.100° 1.80+0.10 2.5+0.15  primary OQCyte were surrounded ‘by the
weight , , , corona radiata and pressed to one side and
970.0 mg/kg body 5 10.60+2.16" 1.56+022¢ 1.50+021 225+0.19 .
weight several corpora lutea which were made up
14555 mg/kg body 5 13.66+1.02° 2,054 0.16° 1454018 2551028 of the inner granolosa lutein cells and
weight

Source: Computed by Researcher.
Values represent mean LSEM
Letters indicates where there is significance

Table 5: Effect of Ananas comosus methanol leaf
extract on the ovary weight and volume

Group N Ovarian Ovarian
Weight (g) Volume (mL)

Normal Saline SmL 5 0.24* 0.24

/kg body weight + -0.40 + 0.40

485.5 mg/kg body 5 0.15 0.34

weight +0.23 + 0.40

970.0 mg/kg body 5 0.11 0.20

weight +0.01 + 0.00

1455.5 mg/kg body 5 0.11° 0.20

weight +0.02 + 0.032

Values represent mean +SEM
Letters indicates where there is significance

peripheral theca lutein cells. The cortex of
the ovary was surrounded by the tunica
albugenia and the ovarian surface was
covered by an intact germinal epithelium (Figure 1).

In the low dose group, lesser number of developing
follicles were observed and but with more corpora
lutea (Figure 2). This same observation was noted for
the medium and high dose groups (Figure 3 and
Figure 4). In addition, in the high dose group, some
of the blood vessels were eroded and the primary

follicles had some eosinophilic collections (Figure
4).
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Figure 1: Section of ovary tissue of control group
(5 ml/kg body weight of normal saline)

Ovary tissue showing several developing follicles
ranging from primary to graaffian follicles (black
thin arrow) and corpus luteum (asterisks). (H & E
40x).

TN ey

Figure 2: Section of ovary tissue of low dose group
(485.5 mg/kg body weight Ananas comosus
methanol leaf extract)

Ovary tissue showing medullary region ($) with
numerous blood vessel and the cortex with few
developing primary follicles (black Thin arrow)
and several corpus luteum (asterisks). (H & E
40x).

Figure 3: Section of ovarian tissue of medium
dose group (970.0 mg/kg body weight A.
comosus methanol leaf extract)

Ovary tissue showing medullary region ($) with
numerous blood vessel and the cortex with few
developing follicles and a focal mature (graafian
follicle) follicles and several corpus luteum
(asterisks). (H & E 40x).

Figure 4: Section of ovary tissue of high dose
group (1455.5 mg/kg body weight 4. comosus
methanol leaf extract)

Ovary tissue showing medullary region ($ and V)
with numerous blood vessel and the cortex with
few developing follicles and a focal mature
(Graafian follicle) follicles and several corpus
luteum (asterisks). (H & E 40x).

Discussion

The oestrus cycle is a cascade of hormonal and
behavioural events which are progressive, highly
synchronized and repetitive and usually lasts for 4-5
days.” The oestrus cycle is characterized by changes
in the physiological, biochemical, morphological
and histological aspects of the ovaries. This is
regulated by FSH, LH, prolactin, progesterone,
estrogen and androgens. Imbalance in these
hormones may lead to irregularities in the ovarian
function and duration of the oestrus cycle. There is
need for the correct transition of the oestrus phases to
maintain fertility. The oestrus cycle phases starts
from proestrus — oestrus —metaoestrus- diaoestrus.
The methanolic extract of Ananas comosus
significantly disrupted the oestrus cycle and affected
the normal transition of the phases. The metoestrus
and dioestrus had the highest number of occurrence
while the oestrus phase had the least. With the
frequency of oestrus and proetrus phases decreased,
ovulation would be inhibited. Similar result was
derived from the methanolic extract of Rumex
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steudelii hochst given at a dose of 2.2 mg/kg body
weight intragastrically for 21 days. It disrupted the
oestrus cycle with an increase in the dioestrus phase.
The hydrochloric extract of Ocimum basilicum also
prolonged the duration of oestrus with dioestrus
being the most common phase in the cycle.”

The methanolic extract of Ananas comosus causes a
slight decrease in body weight of animals given the
extract compared with control, though not
significant. Ovarian weight was significantly
reduced between control and test groups, while the
volume of the ovary was less compared to the control
though not significant. The ethanolic extract of
Ocimum basilicum has been reported to cause no
significant change in body weight but decrease in
uterine and ovarian weights.” Lilarem and Ahmed
(2012) studied the extract of the seeds of
Caesalipinia at a dose of 200 and 300 kg/ kgb.wt and
found that it caused a significant reduction in uterine
and ovarian weights.”

Ovulation can be inhibited through estrogenication
leading to a reduction in the number of follicles as
found in the low dose group. Reduction in the
concentration of estrogen as seen in the medium and
high dose groups can result in insufficiency of
estrogen to meet up the steps in the reproductive
cycle. Also decreasing concentrations of estrogens
indicate the presence of immature follicles which in
turn has a negative feedback effect on FSH and LH.”
The presence of certain phytochemicals like steroids
accounts for changes in the levels of reproductive
hormones preventing ovulation.” Inhibition of
ovulation is the primary pathway through which
levonogestrel, an emergency contraceptive acts.”
Untimely increase in Progesterone results in
defective oocytes.” Increase in progesterone also
results in inhibition of pregnancy.”

Conclusion: Ananas comosus methanol leaf extract
prevented ovulation from occurring and caused
irregularity of the oestrus cycle with the disruption of
fertility hormones.

Acknowledgement: I acknowledge the
contributions of Mr. Nsikak Malachy and Pharm
Paul of the Department of Pharmacology and
Toxicology, University of Uyo for their assistance in
the extraction and animal handling processes
respectively.

References

I.

Duijkers 1JM, Klipping C, Rautenberg T, Schug
BS, Kochhar PS, Osterwald H, Oettel M. Effect
on ovarian activity and ovulation inhibition of
different oral dosages of levonorgestrel.
Contracept. 2022 Jun;110:6-15.
doi:10.1016/j.contraception.2022.01.018.
PMID: 3512398]1.

Tong C, Luo Y, Li T. Factors Associated with the
Choice of Contraceptive Method following an
Induced Abortion after Receiving PFPS
Counseling among Women Aged 20—49 Years in
Hunan Province, China. Healthcare. 2023;
11(4):535.

. National Bureau of Statistics (NBS). Nigeria -

Multiple Indicator Cluster Survey(MICSS)
2016-17, Fifth round. 2018. Available at
https://nigerianstat.gov.ng/nada/index.php/catal
0g/57. Accessed July 30,2019.

Pradhan DK, Mishra MR, Mishra M, Panda AK,
Behera KR, Jha S, Choudhury S. A
comprehensive review of plant and as
contraceptives. Int J Pharm Sci Res.
2013;4(1):148-155.

Ogboghodo EO, Adam VY, Wagbatsoma VA.
Prevalence and determinant of contraceptive use
among the women of child-bearing age in a rural
community in Southern Nigeria. J Community
Med Prim Health Care. 2017;29(2):97-107.
Adefalu AA, Ladipo OA, Ainyemi OO, Popoola
OA, Latunji O, Iyanda O. Awareness and
opinions regarding contraception by women of
reproductive age in North-West Nigeria. Pan Afr
MedJ.2018;30:65.

Xie M, Li J, Zhang S, Zhu D, Mei X, Wang Z,
Cheng K. A trifunctional contraceptive gel
enhances the safety and quality of sexual
intercourse. Bioact Mater. 2021 Jun;6(6):1777-
1788.

Ashraf, Q.H., Weil, D. N., and Wilde, J. (2013).
The effects of fertility on economic growth.
Popul. Dev. Rev. 39 (1):97-130.

Ejembi CL, Dahiru T, Aliyu AA. Contextual
factors influencing modern contraceptives use in
Nigeria. Demographic and Health Survey
Working Papers. 2015. Available at:
https://www.researchgate.net/publication/30128
4580 contextual factors influencing modern
contraceptives_use_in Nigeria. Accessed July

(344

www.ibommedicaljournal.org

Ibom Med. J. Vol.18 No.2. April-June, 2025



Johnson EI et al

Contraceptive potential of methanol leaf extract of Ananas comosus...

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

28,2019.

Das B, Talukdar AD, Choudhury MD. A few
traditional medicinal plants used as antifertility
agents by ethnic people of Tripura, India. Int J
Pharm Pharm Sci. 2014;6(3):47-53.

. Azamthulla M, Balasubramanian R, Kavimani S.

A review on medicinal plants exhibiting
antifertility activity. World J Pharm Pharm Sci.
2015;4(3):243-272.

Ansari AS, Sevliya I, Mohammad AB, Lohiya
NK. Plants for female fertility regulation: A
review. J Pharmacol Toxicol. 2017;12:57-75.
Hassan A., Othman, Z, Siriphanich J. Pineapple
(Ananas cosmosus L. Merr). Postharvest Biology
and Technology of Tropical and subtropical
fruits. Mangosteen to white Sapote. Woodhead
Publishing, 2011:pp194-217

Ross TA. Medicinal Plants of the World, volume
2. The Humana Press, 2011 Totowa, NJ, USA,
2011.ISBN: 0-89603-877-7.

Toyin MT, Olakunle AT, Adewunmi AM. (2014).
Toxicity and Beneficial Effects of Some African
Plants on the Reproductive System. Tox. Surv. A
Med, 2014:445-92.

Muhammad D and Muhammad A. Antifertility
activity of medicinal plants, J. Chin. Med. Assoc,
2015,Vol 78(7):382-388

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/NBK 5405
0/.doi: 10.17226/12910.

Telleria CM, Mezzadri MR, Deis RP. Fertility
impairment after mifepristone treatment to rats at
proestrus. Contraception. 1997;56:267-74.

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

Kosasa TS. Measurement of human luteinizing
hormone. J Reprod Med, 1981:26:201-6.
Abraham GE. The application of natural steroid
radioimmunoassay to gynaecologic
endocrinology. In: Abraham GE, ed. Radioassay
Systems in Clinical Endocrinology. Basel:
Marcel Dekker; 1981.

Suvarna SK, Layton C, Bancroft JD. (2019).
Bancroft’s Theory and Practice of Histological

23.

24.

25.

26.

27.

28.

29.

30.

Techniques, 8th Ed, Elsevier: 2019.ISBN 978-0-
7020-6887-4

Austin CR, Short RV, editors. Hormonal Control
of Reproduction. Vol 3. London: CUP; 1984. p.
244,

Bilal A, Jahan N, Ahmed A, Bilia SW, Habib S.
Antifertility activity of hydroalcohol extract of
Ocimum basilicum Linn. leaves on female
Wistar rats. J Reprod Contracept. 2013;24(1):45-
54.

Lilaram NR, Ahmed R. Effect of ethanolic seed
extract of Caesalpinic bonducella on female
reproductive system of albino rats; a focus on
antifertility efficacy. Asian Pac J Trop Dis,
2012:pp957-62

Cambie RC, Brewis AA. Antifertility plants of
the Pacific. Collingwood: CSIRO Publishing;
2000.

AL-Shemary, NNA, Mousa SA, Muslim ZZ.
Histological and Hormonal Study about the
Effect of Aqueous Extract of Ocimum
gratissmum on Female Reproductive System in
Albino Mice. J. Pharm. Sci. & Res. Vol. 10(4),
2018,765-767.

Endler M, Li R, Gemzell Danielsson K. Effect of
levonorgestrel emergency contraception on
implantation and fertility: A review.
Contraception.2022;109:8-18.

Kalakota NR, George LC, Morelli SS, Douglas
NC, Babwah AV. Towards an Improved
Understanding of the Effects of Elevated
Progesterone Levels on Human Endometrial
Receptivity and Oocyte/Embryo Quality during
Assisted Reproductive Technologies. Cells.
2022;11(9):1405.

Egba S, Famurewa A, Omoruyi L. Buchholzia
coriacea seed extract attenuates mercury-
induced cerebral and cerebellar oxidative
neurotoxicity via NO signaling and suppression
of oxidative stress, adenosine deaminase and
acetylcholinesterase activities in rats. Avicenna J
Phytomed, 2022; 12(1): 42-53.

Ibom Med. J. Vol.18 No.2. April-June, 2025

www.ibommedicaljournal.org



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

