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Abstract

In recent years, the rate of infertility has not stopped increasing in the world.
The aim of the present study was to evaluate the effects of the aqueous extract
of Schumanniophyton magnificum (Rubiaceae) on cyclicity, ovulation and
gestation in mature rats. Methods: After a qualitative phytochemical analysis
of these aqueous extracts, the experimental studies carried out were based on
the evaluation of the pro-fertility effects of this extract in mature rats. For this
purpose, 35 rats were used for the estrous cyclicity test and treated for 21 days
at the end of which vaginal smears were taken and the duration, as well as the
frequency of the appearance of the phases of the cycle, were evaluated. The
ovulation test was performed on 80 female rats, which were divided into two
groups of 40 animals and treated respectively in the morning and evening
with distilled water, S-oestradiol or plant extract at doses of 200, 400 and 800
mg/kg. At the end of estrus, the rats were sacrificed, the ovaries were removed
and weighed, the hemorrhagic points counted and the blood samples were
taken for hormonal studies. The last phase of the study consisted in evaluat-
ing the effects of these plant extracts on the evolution of gestation. Thus, 42
mature rats were treated during the periods from the 1st to the 10th day (1st
stage), and from the 11th to the 17th day (2nd stage). At the end of these two
phases, a laparotomy was performed and the number of implantation sites
and corpus luteum was counted. And finally, at parturition, from the 18th to
the 22nd day (3rd stage), the number of living pups was performed and the
gestational parameters were calculated. Results: Administration at the begin-
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ning of preestrus allowed a significant increase (p < 0.0001) in the number of
ovulations, bleeding points and oestradiol levels at doses of 400 and 800 mg/kg
of . magnificum extract. On the other hand, a significant decrease in proge-
sterone levels (p < 0.0001) was noted. Concerning the effects on the estrous
cycle, after 3 weeks of treatment of the rats, there was no disturbance in the
total duration of the estrous cycle when compared to the control. However,
there was a significant increase in the duration of proestrus coupled with a
significant decrease in the duration of diestrus in these treated animals. In
pregnant rats, administration of the different extracts from day 1 to day 10
resulted in a significant decrease in the number of implantation sites (p <
0.01) at the dose of 800 mg/kg. Similarly, blood discharges were observed
during the first six days of treatment when compared to the control. Decreas-
es in progesterone, implantation and pregnancy levels were observed in rats
treated with 400 and 800 mg/kg (p < 0.0001). Treatment from day 18 to 22 of
gestation significantly decreased fetal weight from female rats treated with S.
magnificum at doses of 200, 800 mg/kg (p < 0.01) and 400 mg/kg (p < 0.05)
when compared to the control. In addition, early parturition was recorded in
these animals treated at dose of 400 mg/kg (21 + 0.25 d) and 800 mg/kg
(20.33 £ 0.21 d) (p < 0.0001) with S. magnificum when compared to the con-
trol (23 + 0.16 d). Conclusion: It appears from all these investigations that
the aqueous extract of S. magnificum promotes fertility in the rat but
represents a danger for the good development of gestation. All these results
obtained would be closely related to the presence of certain chemical com-
pounds contained in these various extracts; which would justify their use in
traditional medicine for the treatment of certain cases of female infertility in
Cameroon.
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1. Introduction

Cameroon, like most African countries, is characterized by a relatively high birth
rate; a demographic indicator that does little to hide the drama of infertility ex-
perienced by many couples [1]. The consequences of infertility are not negligible
because they limit the perpetuation of the animal and human species. Therefore,
it is considered as a serious public health problem that represents in 15% of the
cases studied, the most difficult experience in the life of a human being, causing
marital frustration, violence, divorce and sometimes polygamy [2]. Infertility is a
disease of the reproductive system that is defined as the inability of a couple to
conceive after one or two years of unprotected sex during the woman’s fertile
period [3]. A variety of plants are used in Cameroon to overcome this infertility
problem [4] [5]. In Cameroon, Schumanniophyton magnificum has been recog-

nized as a plant relieving infertile women. Subsequent studies have shown the
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accelerating and stimulating effect of Schumanniophyton magnificum on the
growth and fertility of immature rats [6]. Recent phytochemical studies revealed
the presence of secondary metabolites, such as flavonoids, alkaloids, polyphenols
and steroids [7] [8]. Therefore, the present study was undertaken to investigate
the effects of the aqueous extract of Schumanniophyton magnificum (Rubiaceae)

on cyclicity, ovulation and gestation in mature female rats.

2. Materials and Methods
2.1. Plant Material

Source of the plant: The fresh bark of S. magnificum was taken from trees in the
“Eseka” locality (central region of Cameroon). The botanical identification was
carried out at the National Herbarium of Cameroon (HNC) at n°65110/HNC, a
sample of which is there.

2.2. Preparation of the Extract

Preparation of the extract: These barks were ground in a blender and the powder
was obtained. The aqueous extract of S. magnificum was prepared following the
recommendations of the traditional practitioners consulted for the treatment of
sterility. Slight modifications were applied to improve the extraction yield, 2 kg
of S. magnificum was soaked in distilled water (61) and boiled for 30 min. The
decoction was cooled to room temperature, filtered through whatman No. 3 pa-
per and oven dried to give 238.3 g of dried aqueous extract (extraction yield 11,
9%; w/w based on dried starting weight). The extracts were prepared in distilled
water at concentrations of 8 mg/mL (extract 1), 16 mg/mL (extract 2) and 32
mg/mL (extract 3). These preparations (extracts 1, 2 and 3) were administered
orally to animals at the volume of 10 mL/kg body weight, corresponding to the
doses 0, 200, 400, 800 mg/kg respectively. The concentrations of 8 mg/mL were
obtained by reconstitution from the recipe mainly used by traditional practi-
tioners following the ethnopharmacological survey carried out in the locality of

Eséka (south of Cameroon), and the other two doses were its multiples.

2.3. Experimental Animal

The animals used in this study were mature female albino wistar rats, 10 to 12
weeks old and weighing between 150 g and 180 g. they were bred and raised in
pet shops of the department of animal sciences of the University of Doua-
la-Cameroon, housed under natural light (12 h cycle) and temperature (22°C +

2°C) conditions and fed a standard laboratory diet and tap water ad libitum.

2.4. Experimental Design

Pre-treatment stage: The animals were acclimated for two weeks. Vaginal
swabs were taken to select females with at least four regular estrous cycles as de-
scribed by some authors [9].

Treatment stage: The experiment was carried out in 3 parts:
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1) Estrous cycle study: The estrous cycles of 20 rats were studied using va-
ginal swabs. 20 female rats in this experiment were divided into four subgroups
(1a, 1b, 1c and 1d) of 5 rats each. Rats in subgroup 1b-1c-1d received 200, 400,
and 800 mg/kg body weight of extract by gavage for 21 days, respectively, while
those in subgroup la serving as controls received an equivalent volume of dis-
tilled water. The four stages of the estrous cycle were defined using the vaginal
smear method. Vaginal smears were collected daily using a small suction pipette
and normal saline (0.9% NaCl) between 9 and 10 a.m., then the smears were
placed on slides and examined using the light microscope. Rats with a 4- to
5-day estrous cycle of proestrus-oestrus-metoestrus-dioestrus were classified as
normal, whereas any deviation from this pattern in duration and sequence was
classified as abnormal.

2) Ovulation study

After rat distribution, treatments were administered as follows:

Group 1: 5 rats were treated with distilled water orally and 5 other rats with
beta estradiol intraperitoneally in the morning of proestrous (9 o’clock). Anoth-
er group of animals identical to the previous one was treated rather in the even-
ing (6 p.m.) of the same stage (proestrus). These two groups of animals were
considered as controls.

Group 2: 15 rats were divided into 3 subgroups of 5 rats each and treated res-
pectfully with 200, 400 and 800 mg/kg of aqueous S. magnificum extract. The
extract was administered orally on the morning of proestrus (9 a.m.). The female
rats were sacrificed the next day in estrus using chloroform anesthesia.

Group 3: 15 rats were separated into 3 subgroups of 5 rats each and treated
respectfully with 200, 400 and 800 mg/kg of aqueous S. magnificum extract. The
administration of the extract was given orally in the evening of proestrus. The
administration of the extract was made orally in the evening of proestrus. The
female rats were sacrificed the next day in estrus using chloroform anesthesia.

Performing Pap smears: The vaginal smear was performed as described by
Marcondes et al. (2002) as follows: Samples of vaginal smears were taken by the
aspiration technique. During the experimental period, every morning between
9:00 a.m. and 10:00 a.m., each cage of animals was transported to the experi-
mental room. Vaginal secretion was collected with a plastic pipette filled with 10
uL of normal saline (0.9% NaCl) by slightly inserting the tip into the rat’s vagina.
The vaginal fluid was placed on different glass slides and brought to observation
under a microscope with objective 10 or 40 for the unstained slides or objective
100 for the stained slides.

Determination of the number of ovulations: Animals in the ovulation study
were sacrificed on the morning of estrus by brain dislocation. The oviducts of
each of the uterine horns were incised and the contents placed delicately in a
normal saline solution and then placed on a glass slide and placed for observa-
tion under a light microscope (40 and 100 X) at the end of which the number of

ovulated oocytes was counted. Similarly, at the level of the ovaries, the hemorr-
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hagic points were counted using an electronic magnifying glass.
3) Study on gestational parameters
This study was made according to the three stages of pregnancy. Ist stage:
from day 1 to 10 (implantation); from 11th-17th (gestation); from 18th-22nd
(parturition).
Effects on implantation:
24 female rats were divided into four subgroups (1a, 1b, 1c and 1d) of 6 rats
each, then crossed on the evening of their proestrous phase to rats of proven fer-
tility at the rate of one male for two females per cage. The next day, the presence
of sperm clusters in the vaginal smear or a cervical plug in the vagina made it
possible to confirm the effectiveness of a coupling the day before. This day was
considered the 1st day of pregnancy. The rats of subgroup la-1b-1c-1d received
respectfully distilled water (10 mL/kg), 200, 400 and 800 mg/kg body weight ex-
tract by gavage for 10 days. The following day (11th day), the different groups of
rats were laparotomized under ether anesthesia. The number of implants was
counted, weighed; fetal resorption sites (if present) were recorded.
Effects on pregnancy: Preparation of the animals for this experiment was the
same as for the implantation study of S. magnificum. The only difference is that
the treated group received the oral treatment from the 11th to the 17th day of
gestation to observe possible teratogenic effects. After day 15, a laparotomy was
performed and fetal parameters recorded. The placentas were weighed; the
length of the umbilical cord and the body of the fetus were measured and the
pups were examined for any abnormalities.
Effects on parturition: 20 rats pregnant for 17 days were subdivided into 4
groups of 5 rats each. They were gavaged daily from day 18 to day 22 of the plant
extract at doses of 200, 400 and 800 mg/kg body weight and the equivalent of
distilled water was administered to the control group. During the treatment pe-
riod, the rats were inspected minutely for vaginal secretions related to early par-
turition. Finally, any parturition initiated before day 22 of gestation was recog-
nised as early parturition. Parameters such as the number of pups, their body
weight, their antifertility activity, their fertility index and their parturition index
were determined.
¢ Anti-fertile activity = Number of females without implantation sites/Number
of females crossed x 100.

e The implantation rate = Number of implantation sites/Number of yellow
bodies x 100.

e Anti-implantation activity = number of females without implantation
sites/total number of females x 100.

e Pregnancy rate = Number of females with live young/Number of pregnant
females x 100.

o Percentage of uterine discharge =Number of females with uterine dis-
charge/Total number of females x 100.

¢ Fertility rate = Number of pregnant females/Number of crossed females x 100.

e Resorption index = Number of resorption sites/Number of implantation
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sites x 100.
e Pre-implantation loss = Number of corpora lutea - Number of implantation
sites/Number of corpora lutea x 100.
e Post-implantation loss = Number of implantation sites - Number of live
pups at birth/Number of implantation sites x 100 [10].
Hormonal assay
Sex hormone levels were assessed using a competitive indirect ELISA binding
technique for estradiol and progesterone. The reagents used for these assays

were kits obtained from Cloud-Clone Corp.

2.5. Statistical Analysis

The results were expressed as mean * standard deviation and subjected to statis-
tical analysis using one-way analysis of variance (ANOVA) followed by a Tukey
post-test of the graph pat program. The level of significance was considered at p
< 0.05.

3. Results

- Effects of different treatments of S. magnificum on the sexual cycle of
adult rats associated with hormonal levels
> Effects of S.magnificum on the sexual cycle

Vaginal smears obtained after 3 weeks of treatment in rats with S. magnificum
showed a prolongation of the frequency of onset of proestrus (Figure 1(a)) at
doses of 200 and 800 mg/kg (p < 0.05) and 400 mg/kg (p < 0.01). Similarly, a
significant reduction in the frequency of occurrence of diestrus with the same
doses was also recorded. However, no disturbance in total cycle time was felt
when compared to controls (Figure 1(b)).
> Effects of S.magnificum on the hormonal profile (oestradiol, progeste-

rone)

After 21 days of treatment of rats with S. magnificum extract, estradiol con-
centrations showed an increase at doses of 200 mg/kg (p < 0.05) and 800 mg/kg
(p < 0.001) when compared to controls (Figure 2(a)). Similarly, the progeste-
rone level underwent a significant variation marked by a decrease regardless of
the dose of extract administered (p < 0.001) when compared to the control in
Figure 2(b).

- Schumanniophyton magnificum effects on some reproductive parame-
ters

The animals that received the aqueous extract of Schumanniophyton magni-
ficum by gavage on the morning of proestrus (Table 1) showed a significant in-
crease (p < 0.001) in the weight of their ovaries with S oestradiol and the dose of
800 mg/kg when compared to the neutral control receiving distilled water. A
significant increase in the number of ovulations was recorded at doses of 400
mg/kg (p < 0.01) and Sestradiol, 800 mg/kg (p < 0.001) as well as the number of
bleeding points at the same doses (p < 0.05).
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Table 1. Effects of Schumanniophyton magnificum on some reproductive parameters.

PROESTRUS (9 a.m.) PROESTRUS (6 p.m.)
PARAMETERS Doses (mg/kg b.wt) Doses (mg/kg b.wt)

Control ~ Pestradiol 200 mg/kg 400 mg/kg 800 mg/kg Control ~ Pestradiol 200 mg/kg 400 mg/kg 800 mg/kg

Ovarian Weight 0.038 +0.00 0.05 +0.001** 0.04 +0.00 0.046 + 0.00 0.052 + 0.00** 0.041 +0.00 0.04 £ 0.00 0.041 +0.00 0.04 +0.00 0.04 +0.00

Number of
74+0.5 9.2+ 0.37%* 8.8+0.37% 9.2+ 0.2*%* 9.6 £ 0.24** 8.6+0.24 9.6 +0.24 8.8+0.2 9+0.31 9.6+ 04
ova shed
Hemorrhagic
points 9.4+ 0.24 11.2+02% 108+0.37 11+0.44* 11.2 £ 0.37* 11.2 £ 0.37 11.8+0.2 12+0.54 11.8+0.66 12+0.63

Value are mean + SEM, female (n = 5). *p < 0.05 vs control; **p < 0.001 vs. control; ***p < 0.0001 vs control group.
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B3 400mg/kg D 800mg/kg
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Figure 1. Frequency of appearance of the different phases of the
estrous cycle after treatmenton the onset of proestrous (a) and the
total cycle time (b) with aqueous extract of Schumanniophyton
magnificum for 21 days. Each histogram represents the mean +
SEM. n = 5. *p < 0.05; **p < 0.001; ***p < 0.0001: significant differ-
ences from the control group.
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Figure 2. Effects of S. magnificumon variation in serum es-

tradiol (a) and progesterone (b) level. Each histogram represents
the mean + SEM; n = 5. *p < 0.05; **p < 0.001; ***p < 0.0001:
significant differences from the control group.

> Effect of S.magnificum on hormone levels depending on the period of
treatment in proestrus

Figure 3 presents the level of serum hormones in rats after treatment in the
morning and the evening of proestrus. The level of estradiol significantly in-
creased in rats treated at doses of 200, 400 (p < 0.001) and 800 mg/kg (p <
0.0001) (Figure 3(a)) while the level of progesterone significantly decreased at
all doses (p < 0.0001) (Figure 3(b)).
- Effects of aqueous extract of Schumanniophyton magnificum on gesta-

tional parameters
> Effects on the first stage of pregnancy and implantation; from day 1 to 10)

The follow-up of the weight evolution during the first 10 days of gestation in
adult rats treated with S. magnificum, made it possible to note a uterine dis-
charge materialized by blood flows from the 6th day of gestation until the end of
the treatment. These blood flows were very significant with the high doses of 400
and 800 mg/kg (p < 0.0001) when compared to the controls. Similarly, a signifi-
cant decrease in body weight from the 7th day, at the same doses as before of 400
mg/kg (p < 0.01) and 800 mg/kg (p < 0.001) and a decrease in the number of
implants at all these doses were recorded with great significance at the dose of
800 mg/kg (p < 0.001) when compared to the controls. A significant decrease in
the rate of implantation and pregnancy was noted at all doses of this extract (p <
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0.0001). Consequently, this lead to an increase in the anti-implantation activity
which was generalized regardless of the dose administered (p < 0.0001) as well as

the resorption number at dose of 800mg/kg (p < 0.05) (Table 2).

B3 Control B B estradiol 3 200mgl/kg
81 [ 400mg/kg 800mg/kg

AL

AN

serum concentration of estradiol (ng/ml)
N

Proestrus (9 a.

3

)  Proestrus (6 p.
(@)

3

)

€3 Control E3 B estradiol E3 200mg/kg
D 400mg/kgA 800mg/kg

a

I

AN

Proestrus (9 a.m)  Proestrus (6 p.m)

serum concentration of progesterone
(ng/ml)

(b)

Figure 3. Effects of the aqueous extract of Schumanniophyton
magnificum on the hormonal level (estradiol and progesterone)
during the proestrus period (morning/evening) of female rats.
Each histogram represents the mean + SEM; n = 5. *p < 0.05; *p
< 0.001; ***p < 0.0001: significant differences from the neutral
control group a;: p < 0.05; a,: p < 0.001; a;: p < 0.0001 significant
differences when compared to the positive control.

Table 2. Effects of aqueous extract of S. magnificum on implantation.

Doses (mg/kg b.wt)

PARAMETERS
Control 200 mg/kg 400 mg/kg 800 mg/kg
N° Implantation sites 7+0.44 5.5+1.20 4.0+1.90 2.16 + 1.37%*
Number of Corpora Lutea 10.33 £0.55 10 +0.24 9.6 £0.61 9.5+0.42
Nidation rate (%) 67.76 55%% 41.66%** 22.70%%*
Antifertility Activity (%) 0 16.66*** 50*** 83xx*
Gestation Rate (%) 100 83.30%* 50%+* 16.66***
Preimplantation Loss (%) 32.23 45 58.33 77.26
Resorption Index (%) 0 0 8.25 53.70*
Vaginal discharge and bleeding (%) 0 0 60*** 100***

Value are mean + SEM, female (n = 6). *p < 0.05 vs control; **p < 0.001 vs control; **p < 0.0001 vs control group.
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> Effect of S.magnificum on progesterone levels (from 1st to 10th day)

The administration of the extract of S. magnificum to albino rats on the first
ten days of pregnancy reveals through Figure 4 a significant decrease (p < 0.0001)
in the level of progesterone observable at doses of 400 and 800 mg/kg when com-
pared to the control.
> Effect of S. magnificum on the 2nd stage of pregnancy (Gestation; from

11th-17th day)

The effects of S. magnificum on the gestational parameters of adult rats treated
from day 11 to day 17 of pregnancy showed no significant variation recorded
from the control in the gestational parameters assessed.
> Effects of S. magnificum on the 3rd stage of pregnancy (Parturition;

from 18th-22nd)

Table 3 illustrates the effect of S. magnificum on some fertility and gestational
parameters. The treatment of adult rats from the 18th to the 22nd day of gesta-
tion did not lead to any particular difference when compared to controls con-
cerning the number of live pups, the length of the cord, the pregnancy rate and
post-implantation losses. However, a significant difference was noted in the
weight of the fetuses which, when compared to the control, experienced a signif-
icant reduction at all doses respectively 200 and 400 mg/kg (p < 0.01) and 800
mg/kg (p < 0.05). A very important parameter noted in this table was early par-
turition which occurred at day 20 of gestation for the dose of 800 mg/kg (p <
0.0001), at day 21 for the dose of 400 mg/kg (p < 0.0001) and at day 22 for the
dose of 200 mg/kg (p < 0.05).

4. Discussion

The objective of the present study was to evaluate the effect of aqueous extracts
of Schummaniophyton magnificum on the fertility of adult rats through the
estrous cycle, ovulation and gestational parameters, a medicinal plant whose

previous studies have proven its stimulatory effect on fertility in immature rats

[6].
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E: 60 * iy
5 i

@ 404

g S

@ 20-
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Control 200mg/kg 400r;19/kg 800mg/kg
period of treatment (10d)

Figure 4. Effects of aqueous extract of S. magnificum on
progesterone level after 10 days of treatment. Each histogram
represents the mean + SEM, female (n = 6) *p < 0.05 vs con-
trol; **p < 0.001 vs control; ***p < 0.0001 vs control group.
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Table 3. Effects of Schumanniophyton magnificum on parturition.

PARAMETERS

Number of alive fetuses
Mean Weight of the pups
Length of umbilical cord

Gestation Rate (%)
Post-implantation Loss (%)

Delivery day

Doses (mg/kg b.wt)

Control 200 mg/kg 400 mg/kg 800 mg/kg
8.16 £0.70 8.33 £0.55 8 +0.68 9.33 £ 0.88%
5.08 +£0.04 4.03 +0.26** 4.13+0.17* 4.07 +0.26**
1.61 +0.06 1.51 +£0.10 1.65 + 0.08 1.5+ 0.08

100 100 100 100
1.66 + 1.66 3.18 £2.01 3.5+221 3.33+£3.33
23+0.16 22.33 +0.21% 20.33 £ 0.21%%* 21 +£0.25%°%*

Values are mean + SEM, n = 5. *p < 0.05; **p < 0.01; ***p < 0.0001.

Concerning the estrous cycle, the extract did not disturb its total duration.
However, a significant decrease in the frequency of appearance of diestrus and a
prolongation of the proestrus was observed during the periods of treatment and
post treatment. This indicates a stimulating effect of the extract on the follicular
growth mechanism and/or ovulation and wich lead to high mitotic activities to
the uterus. These results are not agreed with those reported by Westwood (2008)
[11] who found mitotic activity from the end of estrus, but are in accordance to
those reported by some authors [12] who indicated the amplification of the mi-
totic activities rather during the proestrus phase. Indeed, Soto et al (2002) [13]
investigated that systemic and local IGF-I play an important role in the effect of
estrogen on growth and epithelial proliferation of rat uterus. However, our work
has shown that the aqueous extract of Schumanniophyton magnificum has es-
trogenic properties by causing vaginal opening in immature rats [6]. It is there-
fore clear that the aqueous extract of Schumanniophyton magnificum could
stimulate the production of IGF-I and induce the effects observed in the treated
rats. It should be noted that all cellular proliferative activity that takes place in
the rodent uterus depends on direct action of estrogens [14]. The extract could
therefore directly stimulate cell proliferation by behaving like estrogen or by
stimulating the release of estradiol as observed in Figure 2 at the dose of 200
mg/kg and 800 mg/kg when compared to control. Definitively, one could con-
clude that the aqueous extract of Schumanniophyton magnificum could have
interfered with hormonal synthesis, which could have led to changes in the cycle
mechanism and cell cytology during the proestrus phase: This plant extract in
addition to inducing folliculogenesis would also induce ovulation.

Regarding ovulation, the significant increase in the number of excreted oo-
cytes and estradiol level in rats given the extract in the morning of proestrus; in-
dicate that estrogen is involved in controlling the rate of ovulation [15]. In addi-
tion, Dierschke et al (1983) [16] showed that estradiol can have a direct action
on the rat ovary. Furthermore, several lines [17] [18] reported that the adminis-
tration of the extract in the morning of proestrus could partially or completely

block ovulation whereas the administration of this extract in the evening of
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proestrus had no effect on ovulation. But, our results rather showed an increase
in ovulatory activity in the morning of proestrus and had no effect in the even-
ing of proestrus. These differences observed between our results and those of
these authors could be attributed to the fact that plants like Schumanniophyton
magnificum having an estrogenic property, could directly act on the pituitary
gland by peripheral modulation of LH and FSH, thus increasing the secretion of
these hormones and particularly of estradiol which would stimulate the growth
of the uterine lining, causing its thickening during the preovulatory phase of the
cycle. In synergy with FSH, estradiol stimulates the proliferation of granulosa
cells during follicular development by promoting ovulation [8]. Ultimately, the
aqueous extract of Schumanniophyton magnificum would have induced follicu-
logenesis by increasing the number of follicles at different evolutionary stages
and would also have induced ovulation by behaving like an endogenous estrogen
[19].

The treatment of female rats with the aqueous extract of Schumanniophyton
magnificum presented us with unexpected results in the different stages of preg-
nancy. Indeed, the post-coital administration of the aqueous extract of Schu-
manniophyton magnificum during the first ten consecutive days of gestation of
the rats caused an implantation fajlure marked by vaginal bleeding from the 6th
day. At the same time, a tendency for the progesterone level and the number of
implantation sites to decrease was noted, particularly in animals treated at doses
of 400 mg/kg and 800 mg/kg. These results indicate that hormonal imbalances
could be caused by many chemical agents contained in plant extracts [20] [21].
The failure of certain implantation sites observed in this study could be attri-
buted to an alteration or interference in the production of hormones (estrogen
and progesterone). Thus, the uterine lining has not developed sufficiently to
support or nourish the fertilized eggs, thus preventing implantation [22] [23].
This implantation failure could also be related to the deleterious effect of the ex-
tracts on the blastocysts or on the final stage of implantation, probably due to an
altered endometrial environment or a combination of both. Indeed, the studies
of Paria et al. (2001) [24] reported that implantation can only be successful when
activation of the blastocyst coincides with the receptive state of the uterus.

We have also noticed in this work the decrease of the weight of pups after
parturition. Indeed, the presence of phytoestrogens in this extract [4] would
have induced chemical interactions that produced alterations in the uterine mi-
lieu and created hostile conditions in the uterus [25]. It is these chemical com-
ponents when given at the third stage of pregnancy that induced early parturi-
tion to female rats. In the other hand, some [26] [27] indicated that endogenous
estradiol activates oxytocin receptors in the uterine myometrium at term by al-
tering the sites of binding of the calcium ion (Ca*") which increases reactivity to
oxytocin which would thus have facilitated parturition by initiating the onset of
labour. This indicates that the aqueous stem extract of Schumanniophyton mag-

nificum is also toxic when it is administered in the late period of pregnancy. It is
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these chemical compounds that would have acted synergistically causing the death
of the pups, abortion and vaginal bleeding in the early stage of pregnancy of

treated female rats.

5. Conclusion

In conclusion, these studies show that, although the administration of Schu-
manniophyton magnificum extract stimulates ovulation, it has adverse effects
throughout the period of pregnancy development until term. This confirms its
traditional use to stimulate fertility in young girls and as a contraceptive for

those who do not want to have children.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] BUCREP (2011) Rapport National sur I’Etat de la Population au Cameroun, édition
2011.

[2] Chenge, M., Tambwe, M., Kinzonde, K., Kakoma, S.Z. and Kalengo, M.K. (2004)
Profil Clinique et social de la femme stérile a Lubumbashi. Congo Médical, Kinshasa,
13,1132-1137.

[3] Gurunath, S., Pandian, Z., Anderson, R.A. and Bhattacharya, S. (2011) Defining In-
fertility a Systematic Review of Prevalence Studies. Human Reproduction Update,
17, 575-588. https://doi.org/10.1093/humupd/dmr015

[4] Butterstein, G.M., Schladler, M.H., Lysogorski, E., Robin, L. and Sipperly, S. (1985)
A Naturally Occurring Plant Compound, 6-Methoxybenzoxazolinone, Stimulates
Reproductive Responses in Rats. Biology of Reproduction, 32, 1018-1023.
https://doi.org/10.1095/biolreprod32.5.1018

[5] Yakubu, M.T. and Musa, L.F. (2012) Effects of Post-Coital Administration of Alkaloids
from Senna alata (Linn. Roxb) Leaves on Some Fetal and Maternal Outcomes of
Pregnant Rats. Journal of Reproduction and Infertility, 13, 211-217.

[6] Bend, E.F., Oundoum, P.C.O., Njila, M.LN., Landry, K.B., Nyonseu, C.D., Manden-
gue, S.H., Moundipa, P., Théophile, D. and Dieudonné, M.L. (2018) Effect of the
Aqueous Extract of Schumanniophyton magnificum Harms on Sexual Maturation
and Fertility of Immature (K. Schum) Female Rat. Pharmacology & Pharmacy, 9,
415-427. https://doi.org/10.4236/pp.2018.910031

[7] Okogun, J.I., Adeboye, J.O. and Okorie, D.A. (1983) Novel Structures of Two Chro-
mone Alkaloids from Root-Bark of Schumanniophyton magnificum. Planta Medica,
49, 95-99. https://doi.org/10.1055/5-2007-969823

[8] Tchouya, G.R.F., Foundikou, H. and Lebibi, J. (2014) Phytochemical and in Vitro
Antimicrobial Evaluation of the Stem Bark of Schumanniophyton magnificum (Ru-
biaceae). Journal of Pharmacognosy and Phytochemistry, 3, 185-189.

[9] Marcondes, F.K., Bianchi, F.J. and Tanno, A.P. (2002) Determination of the Estrous
Cycle Phases of Rats: Some Helpful Considerations. Brazilian Journal of Biology; 62,
609-614. https://doi.org/10.1590/S1519-69842002000400008

[10] Costa-Silva, J.H., Lyra, M.M.A,, Lima, C.R., Arruda, V.M., Aratjo, A.V., Ribeiro e

DOI: 10.4236/pp.2022.139026

352 Pharmacology & Pharmacy


https://doi.org/10.4236/pp.2022.139026
https://doi.org/10.1093/humupd/dmr015
https://doi.org/10.1095/biolreprod32.5.1018
https://doi.org/10.4236/pp.2018.910031
https://doi.org/10.1055/s-2007-969823
https://doi.org/10.1590/S1519-69842002000400008

E.F.Bend et al.

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

Ribeiro, A., Arruda, A.C,, Fraga, M.C.C.A., Lafayette, S.S.L. and Wanderley, A.G.
(2007) A Toxicological Evaluation of the Effect of Carapa guianensis Aublet on
Pregnancy in Wistar Rats. Journal of Ethnopharmacology, 112, 122-126.
https://doi.org/10.1016/j.jep.2007.02.004

Westwood, F.R. (2008) The Female Rat Reproductive Cycle: A Practical Histological
Guide to Staging. Toxicologic Pathology, 36, 375-384.
https://doi.org/10.1177/0192623308315665

Wheater, P.R., Burkitt, G.H., Daniels, V.G. and Deakin, J.P. (1979) Histologie
Fonctionnelle. Ed Médecine et sciences Internationales (MEDSI), 278.
Soto, M., Maeba, H., Watari, J. Takashio, M. (2002) Analysis of an Inactivated

Lg- FLOI Gene Present in Bottom-Fermeting Yeast. Journal of Bioscience and Bioen-
gineering, 93, 395-398. https://doi.org/10.1016/51389-1723(02)80073-1

Tong, W. and Pollard, J.W. (2002) In the Endometrium. In: Glasser, S.R., Aplin,
].D., Giudice, L.C., Tabibzadeh, S., Eds., Taylor and Francis, London, 94-109.

Scaramuzzi, R.J. and Radford, H.M. (1983) Factors Regulating Ovulation Rate in the
Ewe. Journal of Reproduction and Fertility, 69, 353-367.
https://doi.org/10.1530/jrf.0.0690353

Dierschke, D.]., Braw, R.H. and Tsafriri, A. (1983) Estradiol-178 Reduces Number
of Ovulations in Adult Rats: Direct Action on the Ovary? Biology of Reproduction,
39, 1147-1154. https://doi.org/10.1095/biolreprod29.5.1147

Whitten, P.L. and Patisaul, H.B. (2001) Cross-Species and Interassay Comparisons
of Phytoestrogen Action. Environmental Health Perspectives, 109, 5-20.
https://doi.org/10.1289/ehp.01109s15

Gbotolorun, S.C., Oremosu, A.A., Noronha, C.C. and Okanlawon, O.A. (2004) The
Effect of Alcohol Extract of Neem Seed on Ovulation, Estrous Cycle and the Fertili-
ty of Adult Cyclic Sprague-Dawley Rats. Nigerian Journal of Health and Biomedical
Sciences, 3, 116-119. https://doi.org/10.4314/njhbs.v3i2.11523

Ernest, Z.N., Nadia, B.A., Daouda, K.K. and Koffi, K. (2018) Effects of the Aqueous
Extract of Cnestis ferruginea on the Histological Structure of Female Rat Ovary and
Uterine Horns. Biomedical Journal of Scientific and Technical Research, 2, 2073-2078.
https://doi.org/10.26717/BJSTR.2017.01.000625

Yakubu, M.T., Akanji, M.A. and Oladiji, A.T. (2005) Aphrodisiac Potentials of the
Aqueous Extract of Fadogia agrestis (Schweinf. Ex Hiern) Stem in Male Albino
Rats. Asian Journal of Andrology, 7, 399-404.
https://doi.org/10.1111/j.1745-7262.2005.00052.x

Padmashali, B., Vaidya, V.P., Vagdevi, H.M. and Satyanarayana, N.D. (2007) Anti-
fertility Efficacy of the Plant Balanites roxburghii (Balanitaceae) in Female Rats. /n-
dian Journal of Pharmaceutical Sciences, 68, 347-351.
https://doi.org/10.4103/0250-474X.26674

Riddle, J.M. (1997) A History of Contraception and Abortion in the West Cam-
brige. Havard University Press, Cambridge.

Shrikanth, M., Swamy, T.R., Rao, M.T. and Rao, B.G. (2013) Abortifacient and Anti-
oxidant Activities of Different Extracs of Musa rosecea. Asian Pacific Journal of Re-
production, 2, 174-177. https://doi.org/10.1016/S2305-0500(13)60142-6

Paria, B.C., Ma, W, Tan, J., Raja, S., Das, S.K.,, Dey, S.K,, ef al (2001) Cellular and
Molecular Responses of Uterus to Embryo Implantation Can Be Elicited by Locally
Applied Growth Factors. Proceedings of the National Academy of Sciences, 98,
1047-1052. https://doi.org/10.1073/pnas.98.3.1047

DOI: 10.4236/pp.2022.139026

353 Pharmacology & Pharmacy


https://doi.org/10.4236/pp.2022.139026
https://doi.org/10.1016/j.jep.2007.02.004
https://doi.org/10.1177/0192623308315665
https://doi.org/10.1016/S1389-1723(02)80073-1
https://doi.org/10.1530/jrf.0.0690353
https://doi.org/10.1095/biolreprod29.5.1147
https://doi.org/10.1289/ehp.01109s15
https://doi.org/10.4314/njhbs.v3i2.11523
https://doi.org/10.26717/BJSTR.2017.01.000625
https://doi.org/10.1111/j.1745-7262.2005.00052.x
https://doi.org/10.4103/0250-474X.26674
https://doi.org/10.1016/S2305-0500(13)60142-6
https://doi.org/10.1073/pnas.98.3.1047

E.F.Bend et al.

[25] Koneri, R, Saraswati, C.D., Balaraman, R. and Ajeesha, E.A. (2007) Antiimplantation
Activity of the Ethanolic Root Extract of Momordicacy mbalaria Fenzl in Rats. In-
dian Journal of Pharmacology, 39, 90-96.
https://doi.org/10.4103/0253-7613.32527

[26] Berne, R.M. and Levy, N.M. (1988) Physiology. 2nd Edition, C.V. Mosby Company,
St. Louis, 1004-1014.

[27] Salah, A.M. and Wagner, H. (2009) Effects of Ruellia praetermissa Extract on Ovula-
tion, Implantation, and the Uterine Endometrium of Female Rats. Journal of Med;i-
cinal Plants Research, 3, 641-645.

DOI: 10.4236/pp.2022.139026 354 Pharmacology & Pharmacy


https://doi.org/10.4236/pp.2022.139026
https://doi.org/10.4103/0253-7613.32527

	Effect of the Aqueous Stem Bark Extract of Schumanniophyton magnificum on Reproductive Functions on Wistar Strain Mature Female Rats
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Plant Material
	2.2. Preparation of the Extract
	2.3. Experimental Animal
	2.4. Experimental Design
	2.5. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

