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Abstract

Objective: In Port Harcourt and its environs, extracts of Cleistopholis patens are used by traditional medicine
healers for the treatment of menstrual irregularities and other gynaecological disorders. The objective of this
study was therefore to determine the effects of orally administered methanol extract of the stem bark of Cleistop-
holis patens on the reproductive organs of non-pregnant albino ( Wistar) rats. Methods: 3g/kg (low dose ) and
6g/kg (high dose) of the extract were administered orally, daily to two different groups of animals, respective-
ly, over a period of 28 days. A third (control) group of animals received distilled water only, orally over the
same period. Five animals from each of the groups were sacrificed on day 8, 15 and 29. Venous blood samples
and reproductive organs respectively were taken from each group of sacrificed animals for hormonal and his-
topathological analysis. Results: Results of the hormonal assay revealed a general increase in the levels of Fol-
licle Stimulating Hormone (FSH) , Luteinizing Hormone (LH) , progesterone, and estrogen. The highest lev-
els were noticed in the animals sacrificed on the 29th day (LH =5.48 £0.04 TU/L; FSH =3.80 £0.00 TU/
L; Progesterone =7. 14 £0. 15 nmol/L; Estrogen = 0. 168 £0.002 nmol/L.). These increases were statistical-
ly significant compared to those of the control animals (LH =2.90 +0.00 1U /L; FSH =1.28 +0.02 IU/L;
Progesterone =3. 80 £0. 00 nmol/L; Estrogen =0. 130 £0. 002 nmol/L; P <0.05), and were also dose de-
pendent. Results of the histopathological studies showed presence of chronic inflammatory cells in the tissues of
the fallopian tubes and uterus on the 29th day. However, no changes were observed in the ovaries. Conclu-
sion; The administration of the extract produced a dose and time-dependent increase in FSH, LH, progester-
one and estrogen levels. We postulate that these observed effects may have been induced by the phytoestrogens
(known to have 1/1 000 th of the efficacy of natural oestrogens) in the extract. The hormonal and histopatho-
logical changes may explain the effects described by patients following ingestion of extracts of this plant in tra-
ditional medical practice. However, it remains to be determined if these effects are harmful or beneficial in
disease conditions.
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INTRODUCTION (plants and animals) for his vital medical needs.
Many African plants are used in traditional medicine

Over the years, man has relied on natural sources as antimicrobial agents but only a small proportion of
such uses are documented'"’. Fewer still of these u-
ses have been subjected to any scientific investiga-
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cies of the family Annonaceae'®’ that is native to the
tropical forests of West and Central Africa’’. The
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red juice that the tree exudes when cut resembles
palm oil and tastes salty, hence the Ghanaians
dubbed it (as translated) "the salt and oil tree. " It
is a widely occurring ever-green tree, mostly found
in the rain forests of southern Nigeria and grows to a
height of about 30-70c¢m.

An extract of Cleistopholis Patens is a herbal
medicine in Yoruba ( Western Nigeria) Odu incanta-
tions for curing cough, hence the Yoruba name "
apako" meaning killing cough'®'. The leaves are
chewed with kola, and the liquid squeezed out from
the leaves is taken in draught for fever in Sierra-Le-
one and Gabon'®’. The stem bark is used to treat
stomach pain and bronchial diseases and to induce

. [10, 11]

emesis In Gambia nursing mothers drink a

medicine made from the seeds to ensure a good milk

[12]
supply
queous extract of Cleistopholis patens is effective in

. There is anecdotal evidence that the a-

treating uterine fibroids as well as menstrual irregu-
larities, in Port Harcourt, Rivers State, and its en-
virons. This finely powdered medicine, which is
taken as porridge, is prepared from the stem bark of
the plant'®'. A pilot study with the aqueous extract
of the stem bark of Cleistopholis patens had demon-
strated histological and hormonal changes following
28-day oral administration to non-pregnant Wistar al-
bino rats. Phytochemical studies have showed that
the Methanol extract of Cleistopholis patens contains
lipids, steroids and the flavonoids ( quercetin and
dihydroquercetin) """’ The objectives of this study
were to determine the effects of the methanol extract
of Cleistopholis patens on the reproductive organs and
sex hormones of nonpregnant Wistar rats.

MATERIALS AND METHODS

Plant Collection and Identification

The stem bark of the plant was collected from the U-
niversity of Port Harcourt botanical forest. The plant
was identified and authenticated by H. B Onyea-
chusim of the Department of Botany, University of
Port Harcourt.

Extraction of Plant Material

The collected and duly identified stem-bark was cut
into small pieces and dried in an oven at 35°C for
24hours. The dried stem bark was then reduced to
smaller sizes and ground to a fine powder. The dry
powder was cold extracted with 70% methanol for 24
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hours. The extract was then filtered using No 1
Whatman filter paper and reduced to dryness using a

81 The extract was kept in the re-

rotary evaporator
frigerator at 4°C until when required for administra-

tion to the experimental animals.

Animals

Female non-pregnant Wister albino rats weighing be-
tween 125¢g and 200g were used for the experiment.
They were kept in the animal house of the Depart-
ment of Pharmacology and Toxicology, University of
Port Harcourt in multiple cages at room temperature
and maintained on a standard animal feed and water.
They were allowed two weeks for acclimatization.

Acute Toxicity Test/LD,, Determination

A pilot study was conducted to determine the maxi-
mum dose of the extract that did not produce death
and the minimum dose that caused 100% death'"’.
The animals tolerated as much as 15g/kg via oral
route ,without lethality.

Animal Experiment

The animals were divided into three groups of fifteen
animals each. Group one received a low dose of the
extract (3g/kg) daily. Group two received a high
dose (6g/kg) daily and group three (which was the
control) received corresponding volumes of distilled
water via the oral route daily. All drugs were admin-
istered with the aid of an inflexible oral cannula.
Five animals from each group were sacrificed on day
9, 15, and 29 respectively. Blood samples were col-
lected from the animals and the uterus, ovaries, and
fallopian tubes harvested for hormonal analysis and
histopathological studies respectively. The animals
were allowed free access to food and water through-
out the experiment.

Hormonal Assay

Collected blood samples were assayed for the follow-
ing hormones ; Luteinizing Hormone (LH) , Follicle
Stimulating Hormone ( FSH) , progesterone and es-
trogen. The assay was carried out according to the
Direct Human Serum Enzyme Immuno-Assay ( EIA)
manual,, ( Immunometrics, UK, 2004 ) for proges-
terone and estrogen, ELISA manual, ( Diagnostic
Automation Inc. UK, 2004 ) for LH and FSH re-

spectively.
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Histopathological Analysis

The animal tissues (ovaries, uterus, and fallopian
tubes) were fixed in 10% formalin solution for at
least 12 hours, and then dehydrated through graded
percentage of alcohol. The tissues were then cleared
with pure xylene solution for 2 hours before infiltra-
tion took place, and transferred into molten paraffin
wax (M. P 54-58°C') for 2hours on hot plate. The
embedded tissue blocks were sectioned with a Shad-
don AS 325 rotary microtone and slides were pre-
pared with the sections . The tissues were stained
with Ehrlichs haematoxylin and eosin blue using Lil-
lies method ™. Each of the slides was placed in the
photomicroscope and photographed under magnifica-
tions of x 100; the photographic transparencies were
obtained and later developed into photo micrographic
pictures.

Statistical Analysis

All data are expressed as mean +S.E. M. Analysis
was by the One- way ANOVA using Epi Info version
6.04D (CDC, Atlanta, Georgia, USA).

The results are as shown in table 1. Administration
of Cleistopholis patens produced both a time-depend-
ent and a dose-dependent effect on the rats. Over a
period of 28 days, there was a significant increase
(P <0.05) in the levels of luteinizing Hormone
(LH), follicle stimulating hormonal ( FSH), pro-
gesterone, and estrogen compared to controls.

For luteinizing Hormone, there was a dose de-
pendent decrease on day 8 and day 15 as compared
to the controls, and subsequently, an increase on
day 29 as compared to the controls and this increase
was statistically significant.

Similarly, for follicle stimulating hormone
(FSH) , there was a decrease (P <0.05) in level
on day 8 and 15 and subsequently an increase (P <
0.05) on day 29 as compared to the controls of the
different days. For progesterone, there was a dose-
dependent increase on day 8, a decrease on day 15
which was not statistically significant, and a statisti-
cally significant increase on day 29 as compared to
the controls of the different days.

Lastly, for estrogen, there was a decrease on
day 8, 15 and 29 as compared to the controls of the

RESULTS different days. However this finding was not signifi-
cant.

Hormonal Analysis Results

Table I Hormonal analysis results.
Day Dosage ( g/kg) n LH (1U/L) FSH (1U/L) Prog( nmol/L) Oestr (nmol/L)
0 0 (baseline) 5 2.00 +£0.00 1.28 £0.02 3.80 £0.00 0.130 0. 002
8 0 (control) 5 3.90 +0.02 2.02 £0.02 3.48 £0.02 0. 158 +£0.002
8 3 5 2.70 £0.02 1.42 +0.02 3.70 £0.00 0. 136 £0.002
8 6 5 2.88 £0.02 1.50 £0.00 3.60 £0.00 0. 144 £0.004
15 0 (control) 5 4.74 £0.04 2.50 £0.00 8.02 +0.04 0.222 +0.002
15 3 5 2.74 £0.04 * 1.98 £0.06 6.62 +0.06 0.286 +0.002 =
15 6 5 3.28 £0.16 2.30 £0.00 7.66 £0.07 0.272 +0.002
29 0 (control) 5 3.38 +0.02 2.22 +0.02 4.50 £0.03 0. 147 £0.004
29 3 5 5.04 £0.07 3.42 +0.12 = 6.26 £0.15 0. 168 +£0.002
29 6 5 5.48 £0.04 = 3.80 +0.00 = 7.14 £0.15 0.170 £0.003

* P <0.05

Histopathology results
The administration of distilled water to the con-
trol rats for 7, 14 and 28 days did not induce any

changes (Fig 1, 2 and 3) in the ovaries, fallopian
tubes, or uterus. There were also no histological
changes observed in the ovaries for both the low
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(3g/kg) and high (6g/kg) dose of the extract in
the animals sacrificed on days 8, 15 and 29.

The fallopian tubes of the animals sacrificed on
day 8 were found be cystically dilated and containing
secretory materials in the lumen (Figd and 5). This
effect occurred with both the low and high doses of
the extract. The tissues obtained on day 15, show
the fallopian tubes to have numerous glandular
spaces in the mucosa (Fig 6 and 7) , following treat-
ment with both the low and high doses of the extract.
The fallopian tubes of the animals sacrificed on day
29 were infiltrated with chronic inflammatory cells in
response to both the low and high doses of the extract
(Fig8 and 9).

The tissues of the uterus in animals sacrificed
on day 29, showed the presence of chronic inflam-
matory cells in the endothelial lining and the pres-
ence of cystically dilated glands ( Fig 10 and 11).
These changes occurred with both the low and high
doses of the extract administered.

Figure |  Histology of the ovary (control) x100.

Figure 2 Histology of the fallopian tube ( control) X 100.
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Figure 3  Uterus (control) x100.

Figure 4  Fallopian tube day 8 (3g/kg) x 100, showing
cystically dilated tubular tissue containing secretory material
in the lumen with glandular spaces.

Figure 5  Fallopian tube day 8 (6g/kg) x 100, showing
cystically dilated tubular tissue containing secretory material
in the lumen with glandular spaces.

{ e J.. o e S
Figure 6 Fallopian tube day 15 (3g/kg) x 100. Muscular

are fluntered with glandular spaces in the submucosa.




Amadi CN, et al. The effects of methanol extract on the reproductive system of female Wistar rats

Figure 7 Fallopian tube day 15 (6g/kg) x 100, showing
cystically ditated tube with blunting of the mucosal cell.

Figure 8 Fallopian tube day 29 (3g/kg) x 100, showing

chronic inflammatory cells.

Figure 9 Fallopian tube day 29 (6g/kg) x 100, showing

chronic inflammatory cells.

Figure 10 Uterus day 29 (3g/kg) x100. The endometrial
lining is infiltrated by chronic inflammatory cells with cysti-
cally dilated glands.

- 10 -

Figure 11 Uterus day 29 (6g/kg) x100. The endometrial
lining is infiltrated by chronic inflammatory cells with cysti-

cally dilated glands.
DISCUSSION

In this study, we investigated the possible effects of
the methanol extract of Cleistopholis patens on the re-
productive system of non-pregnant female albino
rats. Results of administering the extract orally, dai-
ly, for 28 days revealed a general increase in the
levels of follicle stimulating hormone (FSH) , lutein-
izing hormone (LH) , progesterone, and estrogens.

! indicate that the
methanol extract of Cleistopholis patens contains ster-

Phytochemical studies'"

oids and flavonoids. Chemicals in plants that contain
a steroidal nucleus are considered to be phytoster-
ols""". These phytosterols ( phytoestrogens) occur-
ring in plants are very similar to the steroidal hor-
mones found in humans and other animals but they
are less efficacious; about 1/1000 times the efficacy

2121 Many plants now found to be

of the estrogens
high in steroidal molecules (very similar to those ob-
served in animals) have been used for centuries, if
not millennia for hormonal, menstrual, and obstetri-

cal conditions'*"”.

In addition, Phytoestrogens are
believed to occupy estrogen receptors and thus pro-
mote increased metabolism of the displaced and free
estrogen' >/ The displacement from binding sites
results in high amount of estrogen in circulation, re-
flected in the high concentrations measured. The fla-
vonoids in Cleistopholis patens ( quercetin and dihyd-
roquercetin ) have been documented to be phy-

]

toestrogens ', These flavinoids might have also

contributed to this observed increment in estrogen
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levels.

High concentrations of endogenous estrogen are
known to inhibit the secretion of FSH and LH by a
negative feedback effect on the anterior pituitary >’ .
It has been reported””’ that phytoestrogens interfere
with estrogen negative feedback by binding to estro-
gen receptors in the anterior pituitary or hypothala-
mus thus preventing the endogenous oestrogens from
binding to those receptors. With the observed in-
crease in estrogen level in the present study, a de-
crease in FSH and LH was expected. However, an
increase in both FSH and LH was observed. This
could be an indication that the phytoestrogens in the
extract competed with the endogenous estrogen for
the receptors in the pituitary and hypothalamus,
thereby reducing the feedback effects of endogenous
estrogenm] .

Estrogen given cyclically with a progestogen in-
duces an artificial cycle in adults with primary amen-
orrhoea' ! while in hypogonadism the cycle will not
occur normally, and there is irregular menses. Pro-
longed cycles are frequently associated with failure of
ovulation, presumably because of insufficient secre-
tion of LH, which is necessary for ovulation ', The
observed increase in the level of estrogen, progester-
one, FSH and LH following chronic administration of
the extract as compared to the control animals, sug-
gests a possible explanation for the use of the plant
traditionally in the correction of menstrual irregulari-
ties. From literature, FSH and LH act on the ovaries
to promote development of follicles, each containing
an ovum and progesterone stabilizes the endometrium
and induces regular sloughing, while estrogen pre-
pares the follicle for the release of an egg'™’.

The initial decrease in the levels of LH and
FSH as compared to the controls after 7 and 14 days
of administration of the extract, preceding the in-
crease noticed after 28 days, suggests that the effect
of the extract on these hormones is time-dependent.
The increase in the levels of these hormones was also
higher with the higher dose of the extract, suggesting
a dose-dependent effect.

No histopathological changes were observed in
the ovaries in this study. Inflammatory cells were ob-
served in the fallopian tubes and the uterus following

administration of the extract for 28 days. This how-
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ever, was not dose-dependent. In the animals sacri-
ficed on day 8, the tissues of the fallopian tubes
were found to be cystically dilated and containing se-
cretory materials in the lumen. This was also not
dose-dependent i. e. similar results were obtained for
both high (6g/kg) and low (3g/kg) doses of the
extract. In the animals sacrificed on day 15, the fal-
lopian tubes were observed to be fluttered with glan-
dular spaces in the mucosa. These suggest that the
extract may have some sort of direct cytotoxic effect
on the fallopian tubes and uterus. The inflammatory
cells observed in the fallopian tube and the uterus on
the 28th day were time-dependent effects.

The hormonal effects of phytoestrogens ( flavin-

21 60 the fe-

oids) """ and other botanical medicines
male genital tract has been previously documented,
as well as evidence of the presence and effects of the
flavinoids contained in the genera Cleistopholis on
V2T This study

quantitatively demonstrates the hormonal effects and

the female reproductive organs

further elucidates the histopathological effects of
Cleistopholis patens.

CONCLUSION

The results of this study suggest that the administra-
tion of the methanol extract of the stem bark of Cleis-
topholis patens produced time- and dose-dependent
increases in FSH, LH, progesterone and estrogen
levels. These findings may explain the effects ob-
served by traditional medical practitioners and indi-
cate that the extract may correct irregular menstrual
cycles. The cytotoxic effects produced in the fallopi-
an tube and the uterus may constitute serious adverse
effects. The effects of this extract in a pathological
setting (such as uterine leiomyomas) needs tobe de-
termined. The active component (s) of the extract
responsible for the observed effects also need(s) to

be determined.
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