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Abstract

Aqueous roots extract of Alchornea cordifolia was studied to evaluate its traditional antifertility
claim. Antifertility effect of Alchornea cordifolia was evaluated according to the stages of pregnan-
cy of female rats. In the first stage, forty female rats were randomly divided into four groups (10
rats/group) and respectively treated with 1 ml distilled water (control), 100, 200 and 400 mg/kg
body weight (BW) per day of Alchornea cordifolia. After laparotomy and at parturition, sites of im-
plantation and resorption on the uterine horns were determined. The ovaries and uterus were
collected and weighed. Blood samples were collected for hormonal assay. In the second and third
stage of pregnancy, treatment schedule and antifertility parameters were assessed as above for
the first stage. Treated groups received daily 400 mg/kg bw of extract of Alchornea cordifolia while
Control group received distilled water. It was observed in the first stage of pregnancy that, the num-
ber of resorption sites significantly (p < 0.05) decreased at 100 and 200 mg/kg. No implantation site
was observed at dose 400 mg/kg after laparotomy as well as the number of pups at parturition at
all doses. The body weight of ovaries and uterine horns at dose 400 mg/kg significantly (p < 0.05)
decreased when compared to the control. The extract dose dependently decreased significantly
the concentrations of serum progesterone. In the second stage of pregnancy after laparotomy and
at parturition, the number of live fetus and the survival ratio significantly (p < 0.001) decreased
and were associated with the vaginal discharge and bleeding of animals. In the third stage of preg-
nancy, the extract caused an early parturition associated with a decreased number of live fetus and
the survival ratio with p < 0.001. The results indicate that aqueous roots extract of Alchornea cordi-
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folia could induce inhibitory effects on reproductive functions in female albino rats.
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1. Introduction

Population growth throughout the world more particularly in underdeveloped countries has tremendous effect on
the economic progress. There is a global need to support individuals in family-planning due to the increasing
growth rate of the world’s population with its negative impact on environment as well as on social system. Al-
though considerable progress has been made in the development of highly effective variety of synthetic contra-
ceptive drugs, the most challenging pursuits in health care system is the search for newer, more potent, addition-
al safe and less expensive methods that require self administration and can be available to the majority of popu-
lation of any country. It is why traditional medicine has received considerable interest in the treatment of dis-
eases in the third world population. Nearly 80% of the world populations rely on traditional medicines for pri-
mary health care, most of which involve the use of plant extracts [1]. Several studies for induction of infertility
have been investigated over a long period including immunological, hormonal and chemical approaches [2].
Many plants’ extract have been used as antifertility agents in folklore and traditional medicine without produc-
ing apparent toxic effects [3].

Alchornea cordifolia is a climbing shrub sometimes to 4 m tall. It is found in forest galleries, fresh soil, on the
banks of the rivers and swamps in Senegal, Sierra Leone, Togo, Nigeria, Central African Republic and Camer-
oon [4]. Phytochemical investigation of Alchornea cordifolia plant showed the presence of secondary metabo-
lites such as flavonoids [5], alkaloids, tannins and saponins [6]; sterols and terpenoids [7]. Alchornea cordifolia
is used in traditional medicine as an abortifacient to treat malaria [8], diseases of the skin such as ulcers, the
ringworm [9] and leprosy [10]. Therefore the present study was carried out to scientifically validate the claimed
antifertility activity of the roots of this plant.

2. Material and Methods
2.1. Plant Material

Plant collection. The roots of Alchornea cordifolia were collected on April in the locality of Ebondi of the
South region of Cameroon. The plant material was authenticated by Ghogue Jean Paul from the Botanic De-
partment of University of Yaounde I. and a voucher specimen was deposited at the national herbarium under
reference number Nana P 457; Surville 450.

Extracts preparation. The roots of Alchornea cordifolia was cut into small species and air dried. 4 kg of the
powdered roots was suspended in 10 | of distilled water, heated and boiled under reflux for 45 min. After filtra-
tion by the Whatman No. 3 filter paper, the obtained decoction was stored at —20°C for lyophilisation. The crude
yield of the lyophilised material was approximately 31.04 g. The lyophilised extract was further diluted to obtain
different concentrations in 1 ml. Obtained solutions were kept at 4°C until further used.

Screening of the plant. According to the guidelines for the appropriate use of herbal medicines [11], four
single different oral doses (1, 2, 4 and 5 g/kg body weight) of extract of Alchornea cordifolia was given to four
different groups of mice (5 per group) and observed 48 h later to determine any sign of toxicity. No toxic effect
was observed during the period of the test (data not shown).

2.2. Animals

The experiment was performed with adult male and female Wistar rats at least 10 to 12 weeks of age and
weighing between 190 - 220 g. The animals were obtained from the Animal House at the University of Douala.
The animals were allowed to acclimatize to the laboratory condition (temperature 24°C - 28°C and 12 h light-
dark cycle) for two weeks before commencement of the experiment with free access to rat chow and water ad
libitum throughout the study. The animals were weighed daily. Vaginal smears were taken daily and only female
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rats displaying at least two consecutive 4 days oestrous cycles were used. Anti fertility effect of Alchornea
cordifolia was evaluated during the three stages of pregnancy of female rats. The first stage started from day 1 to
day 7 of pregnancy; the second stage started from day 8 to day 14 of pregnancy and the third stage started from
day 14 to day 21 of pregnancy. Ethics Committee of the Faculty of Science-Section, University of Douala ap-
proved the protocol for these experiments.

2.3. Embryo Implantation and Teratogene Effects of Alchornea cordifolia

Before the beginning of treatment, each female on proestrous stage was placed in the cage of proven fertile male
breeders. The presence of vaginal plugs or the presence of sperm in the vaginal smear was taken as a successful
copulation in female and this day was designated as day 1 of pregnancy. According to the females that were in
proestrous stage, the ratio between male/female for mating did not exceed 1/3. The dose used by traditional phy-
sicians to induce abortion is about 150 - 200 mg/kg for a person of 60 - 70 kg body weight. So in an attempt to fur-
ther validate scientifically the traditional claims, forty female rats were randomly divided into four groups (10 rats/
group) GA, GB, GC and GD and respectively treated with 1 ml distilled water (control), 100, 200 and 400 mg/kg
body weight (BW) per day of Alchornea cordifolia during the first stage of pregnancy. Each group was divided
into two subgroups (5 rats per subgroup) designated as GA; and GA,; GB, and GB,; GC,and GC,; GD; and GD,.

On day 9, the four subgroups GA;, GB,;, GC, and GD; of rats were laparotomized under light ether anesthesia.
Sites of implantation and resorption on the uterine horns were determined. The ovaries and uterus were collected
and weighed. Blood samples were collected for hormonal assay. Serum progesterone levels were determined by
ELISA using a commercial kit (Diagnostic Products Co. USA).

The rats of the subgroups GA,, GB,, GC, and GD, were observed until parturition. After parturition, the
number of pups (alive or dead) was counted; sites of fetal resorptions (if any) were recorded.

2.4. Abortifacient Effect of Alchornea cordifolia

Twenty Female rats were randomly divided into two groups (10 rats/group) GE and GF and respectively treated
with 1 ml distilled water (control) and 400 mg/kg body weight (BW) per day of Alchornea cordifolia during the
second stage of pregnancy. Each group was divided into two subgroups (5 rats per subgroup) designated by GE;
and GE,; GF; and GF,.

On day 16, the two subgroups GE; and GF, of rats were lapartomized under light ether anesthesia and the
following parameters were recorded: vaginal discharge and bleeding; number of live and dead fetuses; % sur-
vival ratio = (number of live fetus/number of live + dead fetus) x 100.

The female rats of the Sub group GE, and GF, were observed until parturition and the same parameters were
recorded as above in laparotomized animals.

2.5. Effect of Alchornea cordifolia on Parturition

Ten Female rats were randomly divided into two groups (5 rats/group) GG and GH and respectively treated with
1 ml distilled water (control) and 400 mg/kg body weight (BW) per day of Alchornea cordifolia during the third
stage of pregnancy. At parturition, the following parameters were recorded: number of live and dead pups; %
survival ratio = (number of live pups/number of live + dead pups) x 100.

2.6. Statistical Analysis

All statistical analysis was conducted using the Stat graphics Plus software (version 8.4. 2007). Results were
expressed as mean + SEM (standard error of the mean). Differences between groups were assessed by one-way
analysis of variance (ANOVA). Differences between pair of means were assessed by the Least Significant Dif-
ference (LSD) test. When variance was not homogeneous a non-parametric analysis of KRUSKAL-WALLIS
and MANN-WHITNEY was performed. A value of P < 0.05 was considered as statistically significant.

3. Results

3.1. Effects of Alchornea cordifolia on Implantation

Administration of Alchornea cordifolia extract to the female rats significantly (p < 0.05) decreased at dose 100
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and 200 mg/kg the number of resorption sites during the first stage of pregnancy. No implantation site was ob-
served at dose 400 mg/kg as well as the number of pups at parturition at all doses Table 1.

3.2. Teratogene Effect of Alchornea cordifolia

As it’s described in Table 2, the extract did not alter the body weight of ovaries and uterine horns at dose 100
mg/kg of treated animals. Nevertheless, at dose 400 mg/kg the weight of the two sexual organs significantly (p <
0.05) decreased when compared to the control.

3.3. Effects of Alchornea cordifoliaon Abortion

During the second stage of pregnancy, administration of 400 mg/kg body weight of the extract after laparotomy
and at parturition significantly (p < 0.001) decreased the number of live fetus respectively by 95.16% and 80%.
The survival ratio was respectively 8.33% and 47.62% for 400 mg/kg body weight of the extract-treated groups,
as against 100% in the control animals. The effect of aqueous extract of Alchornea cordifolia resulted in 60%
and 40% abortion, respectively, as indicated by the vaginal discharge and bleeding of animals during the lapa-
rotomy and at parturition (Table 3).

3.4. Effects of Alchornea cordifoliaon Parturition

Administration of 400 mg/kg body weight of the extract at the third stage of pregnancy caused an early parturi-
tion. Parturition occurred at day 18 of pregnancy. The Alchornea cordifolia aqueous extract significantly (p <
0.001) decreased the number of live fetus by 42.86%. The survival ratio was 75% when compared to the control
animals. Vaginal bleeding was observed to 20% of treated animals (Table 4).

Table 1. Effects of Alchornea cordifolia on embryo implantation.

Parameters Doses (mg/kg b.wt)
Control 100 200 400
Resorption sites after laparoromy 0 10.4 + 0.24* 5.6 £2.3* 0
Number of pups at parturition 11.8+0.37 0 0 0

Values are mean + SE; n =5 "p < 0.05 vs control; ?p < 0.05 vs 100 mg/kg bw.

Table 2. Effect of Alchornea cordifolia on the weight of ovaries and uterine horns.

Parameters Doses (mg/kg b.wt) after laparotomy
Control 100 200 400
Weight of uterine horns (g) 1.600 + 0.003 1.11+0.07 1.01+0.22 0.86 £ 0.32*
Weight of ovaries () 0.2+0.04 0.16 £ 0.01 0.07 £ 0.01*ab 0.08 £ 0.01*a

Values are mean * SE; n = 5; "p < 0.05 vs control; % < 0.001 vs 100 mg/kg; °p < 0.001 vs 100 mg/kg.

Table 3. Abortifacient effects of Alchornea cordifolia.

Doses (mg/kg b.wt)

Parameters After laparotomy At parturition
Control 400 Control 400
Number of live fetus 11.8+0.37 0.6 £0.6*** 8.0+0.71 2.0 £ 0.94***
Number of dead fetus 0 6.6 £0.93 0 22+097
Survival ratio (%) 100 8.33 100 47.62
Vaginal discharge and bleeding (%) 0 60 0 40

Values are mean + SE; n = 5; “"p < 0.001 vs control.
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3.5. Effects of Alchornea cordifolia on Progesterone Level

The extract dose dependently decreased significantly the concentrations of serum progesterone (Figure 1).

4. Discussion

Several lines have suggested that some herbal drugs can be used as antifertility agents in mice, rats, rabbits and
even humans [12] [13]. Although many reports have showed that the use of plant extract can affect reproductive
physiology of the animal, there are no reports in the literature which evaluate the effect of Alchornea cordifolia
extract on implantation and embryo development. Any plant’s agents that can disrupt pregnancy can be used as
a potential contraceptive and therefore could be of obvious interest in human fertility control [14]. In the present
study, the absence of weight loss, appetite, diarrhea, as well as mortality in the extract-treated animals suggests
that the extract was not clinically toxic to the female rats. We have noticed in the present work that, the
day-to-day administration of the aqueous extract of the roots of Alchornea cordifolia at the first stage of gesta-
tion in female rats led affect implantation particularly at the dose of 400 mg/kg when compared to control. This
effect of the aqueous extract of Alchornea cordifolia on implantation is marked by the presence of resorption
sites through the uterine horns of rats sacrificed on the 8th day of gestation and by the absence of pups to those
left to term. These results agree with those of Yakubu et al. (2010) [15] who observed a reduction in the number
of embryonic implantation sites. It is known that, implantation takes place normally three to four days after fer-
tilization in female rats [16], which suggests that administration of the aqueous extract of Alchornea cordifolia
from the second day of gestation would have hindered the process of implantation at dose 100 mg/kg and 200
mg/kg and even blocked it at dose 400 mg/kg. The dose dependent decrease of resorption sites observed to the

Table 4. Effects of Alchornea cordifolia on parturition.

Doses (mg/kg b.wt)
Parameters Parturition at day 18
Control 400
Number of live fetus 9.0+0.31 3.6 £1.03***
Number of dead fetus 0 1.2+0.8
Survival ratio (%) 100 75
Vaginal bleeding (%) 0 20

Values are mean + SE; n=5.

70+
60
50 -

30-

Progesterone level ng/ml

20-

10

Control 100 200 400 Dose mg/kg

Figure 1. Effect of Alchornea cordifolia on progesterone level value are mean + SE; n = 5.
p < 0.005 vs control; p < 0.01 vs control.
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treated animal could be related to presence of alkaloids, uterine activity or hormonal disturbance. In fact, chem-
ical agents can disrupt pregnancy possibly by interfering with the mitotic process of the embryo development
then led in embryonic loss [17] [18]. It is likely that inactivation and poor placement of the blastocytes linked to
uterine activity are harmful to embryo implantation [19]. Therefore, the decrease of the uterine weight by the
extract is an indication of failure in the development of the embryo in this study. In the other hand, alkaloids
have been used for centuries to induce abortion [20], the presence of these constituents in Alchornea cordifolia
roots may be responsible for the abortifacient effect of the root extract. In addition, Spencer et al. (2004) [21]
suggested that this decrease in the number of implantation sites could be in relation with the variation of some
hormonal effects. It is well known that for implantation exact equilibrium of estrogen and progesterone is essen-
tial, any disturbance in level of these hormones causes infertility [15]. It has been also reported that during
pregnancy, blood levels of progesterone increases for the maintenance of conditions for the process of settle-
ments and the development of the fetus. Thus, its decrease may cause adverse effects such as: the embryonic re-
sorption, abortion, and inhibition of implantation [22] [23]. On the other hand, Hiremath et al. (1990) [24] have
shown that the regular development of the whole of events leading at least for implantation in female rats (first
stage of gestation) is mainly under the direct command of the estrogen-progesterone interaction at the cellular
level. Thus any slight disruption of this hormonal balance can cause a malfunction of the endometrium. Our re-
sults have shown that the administration of the aqueous extract of Alchornea cordifolia at the early stage of ges-
tation resulted in a decrease in serum levels of progesterone, which would be responsible for the resorption of
embryos and therefore, the total absence of implantation at high doses.

Phytoestrogens are known to develop excessive numbers of small and medium sized ovarian follicles in many
of which antrum formation was deficient. This was associated with early atresia of the follicles. In addition, the
uterine submucosa and muscle layer were oedematous and subacute endometritis was present [25]. Some re-
searchers showed that, phytoestrogens may also lead to reduced ovarian weight with hemorrhage [26], low birth
rates, uterine prolapsed, hydrops uteri and pyometron, thereby reducing ovulation and conception rates [27]. On
the other hand, previous reports indicate the presence of flavonoids [28], alkaloids [29], saponin [30] and terpe-
noids [31] in medicinal plants with contraceptive or pregnancy interceptory effects. Therefore, the presence of
steroids and one or more of these chemical agents in Alchornea cordifolia roots may be responsible for the abor-
tifacient and pregnancy-terminating effect of the roots extract on the second stage of pregnancy of female rats.
Since chemical insults both before and after the implantation process can result in pre- and postimplantation
embryonic loss [18], it is then clear that, the increase in the number of dead fetus as well as reduced survival ra-
tio after laparotomy and at parturition in this stage of pregnancy, suggest a potent abortifacient activity of
aqueous extract of Alchornea cordifolia at dose 400 mg/kg. We have to notice that, the decrease of the weight of
uterus with the presence of phytoestrogens in this study may be due to chemical interactions that produce altera-
tions in the uterine milieu and create hostile conditions in the uterus [32]. It is these chemical components, when
given at the third stage of pregnancy that induced early parturition to female rats associated with high survival
ratio. This indicates that the aqueous roots extract of Alchornea cordifolia is less toxic when it administrated in
late period of pregnancy. These chemical compounds could act synergistically causing the death of the foetus,
abortion and vaginal bleeding in treated female rats.

5. Conclusion

The results suggest that aqueous roots extract of Alchornea cordifolia could induce inhibitory effects on repro-
ductive functions in female albino rats. This study thus justifies the folkloric claim of the aqueous extract of Al-
chornea cordifolia roots as an abortifacient.
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