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Abstract
This work was designed to investigate the acute and reproductive toxicity
activity of the aqueous extract of the dry seeds of Aframomum daniellii on
the female rats. The acute toxicity of the aqueous extract of Aframomum daniellii (A. daniellii) was evaluated with 6 female rats which were divided into
2 groups (1 Test group and the Control group) of 3 female rats each. The
control group received distilled water (10 mL/kg/po) and the test group received a single dose of extract of A. daniellii at the dose of 2000 mg/kg. The
reproductive toxicity was evaluated using 45 adult female rats which were divided into 5 groups. Group I, received distilled water (1 mL/100 g/po, neutral
control); group II, received Clomiphene citrate (600 μg/kg/po, positive control); Groups III, IV and V (trials) received aqueous extract of A. daniellii at
doses of 100, 200 and 400 mg/kg/po respectively. The animals were treated
daily for 14 days. From the 6th day of treatment, the rats were mated with
males of proven fertility for 8 days. On day 22, after laparotomy and delivery,
the number of implantation sites, corpora lutea, resorption sites and pups
were recorded. Concerning the acute toxicity, it was observed that, after the
single dose of 2000 mg/kg administration of the aqueous extract of the dry
seeds of A. daniellii, no deaths were recorded. Concerning the reproductive
toxicity, no implantation and gestation were observed when compared to the
control. However, the aqueous extract of A. daniellii caused a significant (p <
0.001) increase in serum estrogen levels in all treated rats when compared to
the control. These results indicate that, the aqueous extract of the dry seeds of
A daniellii is weakly toxic, but could negatively affect some reproductive parameters.
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1. Introduction
Aframomum daniellii is a species from the large humid forests of Central Africa.
It is a plant which, by rustling the leaves or rhizomes, gives off a very peculiar
aromatic odor. It is a plant found in West and Central Africa (Cameroon, Gabon, Guinea, southern Nigeria) [1] [2]. The leaves are used as aromatics in meals.
The fruits are edible and may have laxative properties. The seeds are used as a
spice for “yellow sauce” in western Cameroon [3]. Several species of the genus

Aframomum (Aframomum malégueta, Aframomum aulacocorpus, Aframomum
citratum) [4] [5] have traditionally been renowned for centuries for their powerful antioxidant, aphrodisiac and vasodilator properties [4] [5] [6]. The seeds

Aframomum are used in the Cameroonian pharmacopoeia in the treatment of many
pathologies including sexual dysfunction [4] [6]. Phytochemical studies carried
out on Aframomum daniellii have identified steroids, saponins, tannins, vitamins
A, C and E, flavonoids, essential amino acids, essential fatty acids, terpenes; mineral salts [3] [7]. In addition, pharmacological studies carried out on this plant
have shown that it has anti-inflammatory [8]; antimicrobial [9]; antioxidants [4]
and aphrodisiac properties [6]. Notwithstanding the widespread use of the aqueous
extract from the seeds of Aframomum daniellii in traditional medicine, no systematic toxicological study has been undertaken in any species of this genus. Then,
the aim of the present study was to evaluate the acute and reproductive toxicity
of the aqueous extract of dry seeds of Aframomum daniellii on albino rats of the
Wistar strain.

2. Materials and Method
2.1. Collection of Plant Material
The plant material consisted of the dry seeds of Aframomum daniellii (A. da-

niellii) fruit, which was harvested in Bafoussam I, in the western region of Cameroon. The plant species was authenticated at the Cameroon National Herbarium in comparison with the sample N˚ 40010. The fruits were dried out of the
sun and then crushed with a blender. The resulting powder was stored at room
temperature (25˚C) until extraction.

2.2. Preparation of the Aqueous Extract
About 460 g of seed powder of A. daniellii (Figure 1(a)) was macerated in 5 L of
distilled water with occasional shaking every 4 h for 2 days. Filtration was subsequently carried out with Whatman n˚3 paper and the resulting filtrate (Figure
1(b)) was oven dried at 45˚C. The brown dried extract obtained was approximately
DOI: 10.4236/pp.2021.127013
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(a)

(b)

Figure 1. Photograph of fruits and dried seeds of Aframomum daniellii obtained after
drying fresh fruit (a) and dry extract of Aframomum daniellii dry seeds (b) (Nde, 2019).

64 g (16%). The obtained dried extract was diluted and stored in the refrigerator
at −4˚C until usage. The preparation of the aqueous extract solution was done
according to the physician’s receipt. The treatment of rats requires the daily intake of a glass of aqueous extract from the seeds of A. daniellii which corresponds to 200 mg/kg for an adult. Two other doses (100 mg/kg and 400 mg/kg)
were considered in this study.

2.3. Chemicals and Reagents
Clomifen citrate, ketamine, diazepam from Sigma-Aldrich (MO, USA).

2.4. Experimental Design
Wistar albino rats of approximately 10 - 12 weeks of age weighing between 180 200 g were used. They were housed at the vivarium of the Faculty of Sciences of
the University of Douala with natural light: dark cycle (12 h: 12 h) at room temperature and fed with standard diet and free access to water. All the experiments
were approved by the Ethic Committee of the University of Douala in accordance
with the guidelines of European Community (N˚ 2452, CEI-Udo/08/2020/T). 45
female rats were distributed as follows:
- Group 1 (n = 9) treated with distilled water (10 mL/kg), represented neutral
control;
- Group 2 (n = 9) treated with clomiphene citrate at dose of 600 µg/kg,
represented positive control;
- Groups 3, 4 and 5 (n = 9 each) treated with the aqueous extract of the dry
seeds of Aframomum daniellii at doses of 100, 200 and 400 mg/kg respectively, represented the test groups.
The animals daily received oral administration of the different solutions for 14
days concomitantly.
On the 6th day of administration of the products, the rats from each group were
divided into subgroups of 2 rats. In each subgroup was introduced a rat of proven
fertility during the last 8 days of treatment with a ratio of one male rat with two
DOI: 10.4236/pp.2021.127013
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female rats. On the 1st day of mating, the sexual behavior of the rats was observed for 6 hours (7a.m. to 1p.m.). Normally, after mating, female rats usually
give birth at day between the 22nd and 30th, since the gestational period in rats is
21 to 22 days [10]. By laparotomy, 16 days after fertilization (materialized by the
formation of the vaginal plug), under anesthesia with diazepam (10 mg/kg/im)
and ketamine (50 mg/kg/im), the implantation and resorption sites were counted
in the uterine horn, as well as the number of corpora lutea and ovulation on the
ovaries. On the same day, 4 of 9 rats were euthanized and blood samples were
collected for hormonal assay. After laparotomy, the number of pregnant females
was noted and the reproductive parameters was determined (percentage of gestation, fecundity, fertility, implantation, number of resorption) over two time
intervals, from the 22nd to the 30th day and from the 31st to the 60th day for delayed births. After parturition, the fetuses were counted and cleaned. Many parameters were thus evaluated, namely:
 The number of resorption = (Number of implantation sites—Number of pups
at birth);


The implantation rate =

Number of implantation sites
× 100 ;
Number of corpora lutea



The resorption index =

Total number of resorption sites
× 100 ;
Total number of implantation sites

Pre-implantation loss


=

( Number of corpora lutea − Number of implantation sites )

Number of corpora lutea
Post-implantation loss



=

× 100

( Number of implantation sites − Number of live pups at birth )
Number of implantation sites

;

× 100

[11].

The percentages (%) of fertility, fecundity and prolificacy were also determined
from the number of pregnant females, live pups and live pups using the formulas
below [12] [13]:
 % fertility = (Number of pregnant females)/(Number of mated females) ×
100;
 % fecundity = (Number of live pups at birth)/(Number of mated females) ×
100;
 % of prolificacy = (Number of live pups at birth)/(Number of the litter) × 100.

3. Statistical Analysis of Data
We statistically analyzed our data using the Graph Pad Prism version 8.01 software. These results were expressed as mean ± Standard Error on Mean (S.E.M).
The effect of the treatment on the quantified parameters was evaluated with
ANOVA (Variances Analysis) one-way ANOVA. When the ANOVA result was
significant, the Bonferroni post-test was used to locate the origin of the meaning.
The average values of the test groups were compared with those of the different
controls. A probability of less than 5% was considered significant.
DOI: 10.4236/pp.2021.127013
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4. Results
4.1. Effects of a Single Dose of Aqueous Extract of A. daniellii in
Rats
4.1.1. Effects of a Single Dose of the Aqueous Extract of the Seeds of
A. daniellii in Rats
The acute toxicity study observed the behavior of the animals during the first
4 hours after gavage. The behavioral parameters observed were: locomotion,
drowsiness and grooming. The comparison was made between the control group
(group receiving distilled water) and the test group (group receiving the plant
extract at a dose of 2000 mg/kg), it emerges that: the test group exhibited immobility at the 1st and at the 3rd hour compared to the control group which was mobile. Regarding drowsiness, it was observed from the 3rd to the 4th hour in the test
group compared to the control group, which exhibited permanent drowsiness
during the observation time. From the first hour, grooming was observed in all
the treated groups. But from the 2nd hour, it was only observed in the group
treated with plant extract at a dose of 2000 mg/kg/po as well as in the control
group.
4.1.2. Effects of a Single Dose of the Aqueous Extract of A. daniellii on the
Body Mass of Rats
It can be seen from Table 1 that the body weight of the animals varied not significantly during the 14 days of observation, in the group receiving the extract of

A. daniellii when compared to the group receiving distilled water (neutral control).
4.1.3. Effects of a Single Dose of Aqueous Extract of A. daniellii on the
Relative Weight of Some Organs
The administration of a single dose of the aqueous extract of the seeds of A. da-

niellii did not cause any significant variation in the relative weight of organs such
as the liver, kidneys and lung compared to the neutral control (Table 2).
Table 1. Evolution of the body weight of rats (g).
Treatments

D1

D5

D 10

D 14

Distilled water

128 ± 5

141 ± 3

150 ±2

151 ±3

A. daniellii (2000 mg/kg)

130 ± 5

148 ± 8

150 ± 9

158 ± 10

Values represent means ± SEM; n = 3; A. daniellii = Aframomum daniellii; D1 = day 1; J5 = day 5; J10 = day
10; J14 = day 14.

Table 2. Effects of the aqueous extract of the seeds of A. daniellii on the relative weights
of some organs.
Treatments

Liver

Lungs

left kidney

right kidney

Distilled water

4.16 ± 0.06

0.83 ± 0.04

0.35 ± 0.01

0.32 ± 0.01

A. daniellii (2000 mg/kg)

4.65 ± 0.32

1.29 ± 0.22

0.39 ± 0.02

0.4 ± 0.01

Values represent means ± SEM; n = 3; A. daniellii = Aframomum daniellii.
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4.1.4. Determination of Mortality Rate and Lethal Dose 50 (LD50)
Since no deaths were recorded among the treated animals, the calculated mortality rate was 0% (Table 3). Thus, based on the globally harmonized classification
system (GHS) of OECD guideline number 423, the LD50 of the aqueous extract
of the seeds of A. daniellii was greater than 2000 mg/kg (LD50 > 2000 mg/kg). As
a result, the extract was classified in category 5 of the said system as a substance
of low toxicity.

4.2. Toxicity of the Aqueous Extract of the Seeds of A. Daniellii on
the Reproductive Parameters of the Rat
4.2.1. Effects of the Aqueous Extract of the Seeds of A. daniellii on the
Sexual Behavior of Animals on the First Day of Mating
Table 4 below shows the effects of the aqueous seed extract of A. daniellii on the
sexual behavior of rats on the first day of mating. It emerges from this table that
the observation of the rats during the first six hours of the first day of mating
showed a lot of mounting, an absence of rejection, the adoption of lordosis reflexes in the rats treated with clomiphene citrate as well as with the extract at the
doses tested relative to the control. The rats treated with the extract of A. daniellii accepted mounts, unlike the control rats.
4.2.2. Effects of the Aqueous Extract of the Seeds of A. daniellii on the
Reproductive Parameters of Rats on the 18th Day after Mating
Table 5 opposite shows that administration of the extract did not allow resorptions to be observed in an all 5 groups. The number of implantation was 0 respectively in the rats treated with clomiphene citrate and in the rats treated with
the aqueous extract of the seeds of A. daniellii at doses of 100, 200 and 400
mg/kg when compared to the control which was 252 ± 12. The rate of the preimplantation losses of rats which received clomiphene citrate as well as the all
treated rats was very higher when compared to the neutral control (100 vs 78%;)
while the post-implantation losses was lowwhen compared to the neutral control
(0 vs 1%).
4.2.3. Effects of A. daniellii on Yellow Body Distribution of Female Rats
Table 6 opposite shows that the administration of the aqueous extract of A. daniellii did not cause a modification (p > 0.05) in the number of corpora lutea and
consequently in the number of ovulation of the cells in different groups tested
against the neutral control.
4.2.4. Effects of the Aqueous Extract of the Seeds of A. daniellii on the
Reproductive Parameters of Rats on the 30th Day after Mating
At the end of 30 days after mating, all neutral control rats gave birth. We counted
52 pups with an average of 9/female. No parturition was noted in the rats
given the extract of seeds of A. daniellii at different doses and clomiphene citrate, ie zero rats per female in these 4 groups. The differences in the number of
offspring are very significant between group I, the test groups (p < 0.001) and
groups II, III, IV and V. The reproduction parameters in the 5 studied groups
DOI: 10.4236/pp.2021.127013
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are presented in Table 7. After the first births, the mother rats and their young
were removed in order to protect the young from cannibalism and to facilitate
the mating of the remaining rats. Thus, the gestation, fertility and prolificacy
rate was respectively 100%, 866.67% and 866.67% for the rats of group I. For
the rats that received clomiphene citrate and those treated with the extract of
A. daniellii at doses of 100, 200 and 400 mg/kg, none of the 6 rats gave birth,
the percentage of gestation, fecundity and prolificacy was respectively 0% (Table
7).
Table 3. Change in mortality percentage 48 hours after administration of a single dose of aqueous extract of A. daniellii.
Treatments

Number of rats per group at the start

Number of dead rats

Proportion

Mortality (%)

Distilled water

3

0

0/3

0

A. daniellii (2000 mg/kg)

3

0

0/3

0

Total

6

0

0/6

0

Table 4. Observation of the sexual behavior of rats for 6 hours on the 1st day of mating.
Sexual behavior of rats on the 1st day of mating
Treatments/doses

Observations

Distilled water
1 mL/100g

600 µg/kg

C. clom

A. daniellii 100

A. daniellii 200

A. daniellii

Receptivity of rats with respect to males

No

Yes

Yes

Yes

Yes

Rejection of males

Yes

No

No

No

No

Lordosis reflex in rats

No

Yes

Yes

Yes

Yes

mg/kg

mg/kg

400 mg/kg

Number of male crossed: 15; Number of female crossed: 30; Male/female ratio: 1:2; A. daniellii: Aframomum daniellii; C. clom: clomiphene citrate.

Table 5. Variation in reproduction parameters of the Wistar rat under the effect of the aqueous extract of the seeds of A. daniellii
on the 18th day after mating.
18th after mating: laparotomy
Treatments/doses

Reproduction parameters

Distilled water
10 mL/kg

600 µg/kg

C. clom

A. daniellii
100 mg/kg

A. daniellii
200 mg/kg

A. daniellii
400 mg/kg

Number of mated rats

6

6

6

6

6

Number of resorption

0±0

0±0

0±0

0±0

0±0

Implantation rate (%)

252 ± 12

0±0

0±0

0±0

0±0

Pre-implantation loss (%)

78 ± 26

100 ± 0

100 ± 0

100 ± 0

100 ± 0

Post-implantation loss (%)

1

ND

ND

ND

ND

Values represent means ± SEM; n = 5; Number of male crossed: 10; Number of female crossed: 30; Male/female ratio: 1:2; E. distilled: distilled water; A.
daniellii: Aframomum daniellii; ND: not determined; C. clom: clomiphene citrate. Fertilization was materialized by the appearance of the cervical plug after
crossing with males.
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Table 6. Effects of A. daniellii on yellow body distribution of female rats.
18th after mating: laparotomy
Treatments/doses

Reproduction parameters
Distilled water
1 mL/100g

C. clom
600 µg/kg

A. daniellii

A. daniellii

A. daniellii

Number of mated rats

6

6

6

6

6

Number of ovulation

5 ± 0.2

8 ± 1.23

7±1

5 ± 0.49

6 ± 1.2

Number of corpora lutea

5 ± 0.2

8 ± 1.23

7±1

5 ± 0.49

6 ± 1.2

100 mg/kg

200 mg/kg

400 mg/kg

Values represent means ± SEM; n = 5; Number of male crossed: 10; Number of female crossed: 30; Male/female ratio: 1:2; A. daniellii: Aframomum daniellii;
C. clom: clomiphene citrate. Fertilization was materialized by the appearance of the cervical plug after crossing with males.

Table 7. Variation in reproductive parameters of the rat under the effect of the aqueous extract of the seeds of A. daniellii on the
30th day after mating.

Reproduction
parameters

From day 1 to day 21 after mating: gestation

From the 22nd to the 30th day after mating: farrowing

Treatments/doses

Treatments/doses

Distilled
Distilled
C. clom A. daniellii A. daniellii A. daniellii
C. clom A. daniellii A. daniellii A. daniellii
water
water
600 µg/kg 100 mg/kg 200 mg/kg 400 mg/kg
600 µg/kg 100 mg/kg 200 mg/kg 400 mg/kg
10 mL/kg
10 mL/kg

Number of mated rats

6

6

6

6

6

6

6

6

6

6

The litter of rats

0

0

0

0

0

6

0

0

0

0

Number of pups

0

0

0

0

0

52

0***

0***

0***

0***

% gestation

0

0

0

0

0

100

0

0

0

0

% fertility

0

0

0

0

0

866.67

0

0

0

0

% prolificacy

0

0

0

0

0

866.67

0

0

0

0

The values are represented as means ± SEM, n = 6; ***: p < 0.001 compared to the neutral control group; Number of male crossed: 10; Number of female
crossed: 30; Male/female ratio: 1:2; A. daniellii: Aframomum daniellii; C. clom: clomiphene citrate. Fertilization was materialized by the appearance of the
cervical plug after crossing with males.

4.2.5. Effects of Aqueous Extract of A. daniellii on Serum Estrogen
Concentration in Rats
Figure 2 shows the effects of the aqueous extract of the dry seeds of A. daniellii
on the concentration of estrogen in the serum of rats. It emerges from this figure
that the administration of the extract at the respective doses of 100, 200 and 400
mg/kg/po resulted in a significant increase (p < 0.001) in the serum estrogen level when compared to the neutral control which received distilled water (group I).
Serum estrogen levels were also significantly increased in clomiphene citrate rats
when compared to group I.

5. Discussion
The main objective of this work was to evaluate the acute and reproductive toxicity of the aqueous extract of dry seeds of Aframomum daniellii in albino rats of
the Wistar strain.
DOI: 10.4236/pp.2021.127013
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Figure 2. Effects of aqueous extract of A. daniellii on serum estrogen level in intact rat gonads. Each bar represents
the mean ± E.S.M; n = 4; ***: p < 0.001 (significant difference compared to the neutral control); A. daniellii: Aframomum daniellii; C. clomiphene: clomiphene citrate; D.
distilled: distilled water.

Indeed, one of the major problems with the use of the herbal medicinal preparations is the lack of scientific and clinical data supporting the understanding of
their efficacy and safety [14]. Contrary to beliefs that, medicinal plants are natural and devoid of any toxic effects, the use of certain plant extracts may pose
risks to human, animal and/or environmental health [15]. Thus, the assessment
of the threshold for plant extracts for medicinal or nutritional use is nowadays a
mandatory step in the valuation and validation of the use of natural substances.
Thus, an oral toxicity study was carried out on the aqueous extract of the seeds,
following acute treatment. In this study, the oral lethal 50 (LD50) dose 48 hours
after administration of a single dose of the aqueous extract of A. daniellii was estimated to be greater than 2000 mg/kg/po. This value of the LD50 made it possible to classify the aqueous extract of A. daniellii in category 5 of the globally harmonized classification system for chemical substances, a category characterizing
substances of low toxicity [15].
The administration of a single dose of the aqueous extract of A. daniellii (2000
mg/kg/po) did not cause any mortality, moreover it did not affect the behavior
and the digestive pathophysiology of the animals tested. Behavioral traits such as
locomotion, aggressiveness, sensitivity to touch greatly reduced 2 hours after treatment, then, was improved after 48 hours of observation. This same treatment did
not affect the weight gain and the relative weight of the liver, lungs and kidneys
after two weeks of post-treatment observation. These results suggest that the
aqueous extract of A. daniellii is of low toxicity.
The aqueous extract of the seeds of A. daniellii is used in western Cameroon
in the preparation of the local sauce so called “yellow sauce” or “Nah poh” in the
local language [16]. The “yellow sauce” is a part of the culinary habits of the
DOI: 10.4236/pp.2021.127013
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populations of western Cameroon and is consumed by both men and women.
Since the aqueous extract of the seeds of A. daniellii showed prosexual effects in
male rats [6] and showed no sign of toxicity in acute treatment in female rats,
the toxicity of the aqueous extract of the seeds of A. daniellii in reproductive
function in subchronic treatment was then carried out in female rats. In this part
of the work, administration of the aqueous extract of A. daniellii and clomiphene citrate on the 6th day of treatment stimulated sexual arousal in rats when
compared to the control. Sexual arousal was evidenced by an absence of rejection from males, receptivity of female rats to male rats and adoption of lordosis
reflexes facilitating mountings by rats. These observations indicate that the aqueous
extract of A. daniellii would exhibit estrogenic effects. In fact, the estrogenic effect improves vaginal trophicity and promotes sexual intercourse, while the progestogen effect narrows the vaginal meatus and makes penetration difficult [17].
This result, which corroborates the estrogenic properties of A. daniellii, is in
agreement with those of some authors [18] [19] who demonstrated a link between anti-fertilization mechanisms and the estrogen and/or progestogen properties of plant extracts.
The administration of the aqueous extract of A. daniellii, 5 days before mating
and then for 9 days during mating, resulted in an impairment of reproductive
parameters (decrease of number of corpora lutea, the absence of implantation
and resorption sites and consequently the absence of rate of gestation, fertility
and prolificity) when compared to the neutral control, after 30 days of waiting
for the giving birth. The gestation rate was 0% respectively for rats treated with
clomiphene citrate and aqueous extract of A. daniellii at doses of 100, 200 and
400 mg/kg/po when compared to the neutral control where the rate was 100%.
These results would be attributed to the presence of bioactive compounds found
in steroids, alkaloids, and saponins and present in the extract. These bioactive
compounds are known for their contraceptive and anti-fertile activities [20] [21].
Indeed, the exact mechanism of zygote implantation is complex and requires a
balanced and perfect functioning between estrogen and progesterone [22] [23].
This fact is in relation with the work of Thibault et al. (1998) [17] who suggest
that, the contraceptive effect of estrogen pills is linked to an excess or deficit of
sex hormones, including an excess of estrogen against progesterone deficiency.
In the present study, the large amounts of exogenous phytoestrogens from the
aqueous extract of A. daniellii at different doses would have created an imbalance with the amount of progesterone secreted by the yellow bodies, which would
have prevented implantations observed after laparotomy. Moreover, it is well
established that, phytoestrogens could induce maturational and morphological
abnormalities, and disruption of the estrous cycle and infertility [24]. This elevation of estrogen was attested by a significant increase (p < 0.001) in estrogen levels in rats treated in the different doses with A. daniellii when compared to the
neutral control. On the other hand, alkaloids could exert toxic properties on the
fetus and by this way prevent its normal development [25]. Similarly, it is known
DOI: 10.4236/pp.2021.127013
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that saponins have anti-fertile, abortive, anti-implantation properties [20] [21].
Moreover, Saponins also possess the anti-proliferative properties of cells [26].
So, all these constituents could act individually or in synergy to affect the uterus
and carry their anti-fertile effects. It is then clear that, the presence of these contraceptive compounds found in the aqueous extract of A. daniellii would have
not made the proper development of fetuses easier in the uterine horns. However, further investigations are needed, in order to find the active compounds of
these secondary metabolites (steroids, alkaloids, and saponins), responsible for
this toxicity effects.
In the present work, administration of the aqueous extract of A. daniellii until
the day of laparotomy showed no significant difference in the number of corpora
lutea of the rats when compared to the neutral control. Similarly, despite good
vaginal trophicity promoting sexual activity in rats, there was no implantation
site in all treated rats with A. daniellii at the different doses. Consequently, in the
absence of implantation, there is no resorption. Moreover, the presence of vaginal plug observed after mating in the rats treated with A. daniellii aqueous extract proves that there was fertilization to female rats. These results demonstrate
that the infertility problems occurred to the rats after administration of the aqueous
extract of A. daniellii would not be at the level of the development of the ovarian
follicles, because, the estrogen level increased in the serum of the rats, nor at the
level of the secretion of LH because corpora lutea were observed in the ovaries.
Then, the administration of the aqueous extract of A. daniellii would therefore
not inhibit the secretion and release of gonadotrophins by the pituitary gland.
One can conclude that, the aqueous extract of A. daniellii would have inhibited
the implantation of zygote, and then, acted as an anti-progesterone

6. Conclusion
In conclusion, the use of the aqueous extract of the seeds of A. daniellii shows
that it is weakly toxic in acute treatment up to 2000 mg/kg/po. The aqueous extract of A. daniellii administered at the doses tested (100, 200 and 400 mg/kg/po)
in normal reproducing rats showed a contraceptive and anti-progestin effect resulting in an absence of implantation and therefore in absence of gestation, prolificacy and fertility.
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