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ABSTRACT

Herbal therapies are used by about 88% of the world's population and
90% of the African population still depend on medicinal plants for
their health and well-being. In Burkina Faso, traditional medicine
remain the main source of primary health care for 70% of the
population. However, some plant-based preparations have toxic effects
that can lead to mortality or morbidity. This work aimed to evaluate
the mutagenic potential on mouse erythrocytes and the effects on
reproduction of the mixture of Calotropis procera and Zanthoxylum
zanthoxyloides root bark powders, plants used in the traditional
treatment of sickle cell disease and in the formulation of FACA®, in
order to make its use safe for the management of sickle cell disease.
The mutagenicity study was performed according to OECD guideline

474 on NMRI mice. The reproductive toxicity study of the mixture was
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performed on Wistar rats according to OECD guideline 422. The results of the study showed
that the mixture of Calotropis procera and Zanthoxylum zanthoxyloides root bark powders is
not mutagenic in mice up to 2000 mg/kg bw. This mixture causes a dose-dependent
stimulation of spermatogenesis in male rats. In female rats, this mixture causes a decrease in
fertility at 500 and 1000 mg/kg bw. However, at 250 mg/kg bw it has no effect on
reproductive capacity in rats. The use of the mixture of Calotropis procera and Zanthoxylum
zanthoxyloides root powders at low doses does not have a mutagenic effect on mice
erythrocytes and does not affect reproductive health in rats.

KEYWORDS: Calotropis procera; Zanthoxylum zanthoxyloides; FACA®: mutagenicity;
reprotoxicity.

INTRODUCTION

Medicinal plants are important sources of bioactive compounds used by humans since ancient
times to treat their diseases. Herbal therapies are used by about 88% of the world's population
for their primary health care.™) In Africa, plants have played an important role in maintaining
human health and improving the quality of human life for several thousand years.
Nowadays, approximately 90% of the African population still relies on medicinal plants to
maintain and manage their health and well-being.®! In Burkina Faso, traditional medicine and

pharmacopeia remain the primary source of health for 70% of the population.™

This strong adherence of the population to natural therapies is due to the fact that these
therapies are less invasive and less expensive.l” Yet several works have reported that some
herbal preparations have toxic effects. Some of these preparations have been associated with
toxic effects that can lead to mortality or morbidity, which requires careful monitoring.?!
Calotropis procera (C. procera) and Zanthoxylum zanthoxyloides (Z. zanthoxyloides) are two
plants used in the traditional medecine for the management of many pathologies. The
combination of these two plants is used traditionally for the treatment of sickle cell disease.
The mixture of root bark powders from these plants is used in the formulation of FACA®.
FACA® a phytomedicine developed by the Institut de Recherche en Sciences de la Santé of
Burkina Faso for the management of sickle cell disease. This phytomedicine obtained its
marketing authorization in 2010 and was included in the list of essential medicines in Burkina
Faso in 2011.° Numerous studies have demonstrated various pharmacological properties of
FACA® including antifalciformant, anti-inflammatory, analgesic, antipyretic and muscle

relaxant properties.” Toxicological studies on acute oral toxicity in mice and rats!*>** and
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subchronic toxicity (90 days) in rats® have been conducted. However, there are no data on
the mutagenic effects and reprotoxicity of FACA®. Therefore, the present study aimed to
investigate the mutagenicity and the effects on reproduction of the mixture of C. procera and
Z. zanthoxyloides root powders to better understand the safety profile of this combination for

the management of sickle cell disease.

MATERIALS AND METHODS

Plant material

The plant material of the study was a mixture of C. procera and Z. xanthoxyloides root bark
powders (FACA® powder) obtained from the Phytomedicine Production Unit (U-PHARMA)

of the "Institut de Recherche en Sciences de la Santé (IRSS)", Ouagadougou, Burkina Faso.

Animals

Wistar rats of both sex weighting 262.75 + 8.66 (for male) and 229.25 + 10.63 (for female),
were used for the reproductive toxicity study. Male and female NMRI micewith mean
weights of 36.4 £ 1.14 (male) and 30.4 + 1.34 (female) were used for the mutagenicity test.
These animals were provided by the IRSS pet Shop and were raised in plastic cages at room
temperature (23-25°C) with 40-60% humidity. They were fed with 29% protein-enriched
wheat cake and tap water. These animals were subjected to 12 hours of light and 12 hours of
darkness. The animals were used according to protocols already validated by the Institute of
Research in Health Sciences (IRSS, Burkina Faso) and which meet the international
standards set by the European Union on the protection of animals (CEC Council 86/609).

Mutagenicity study

The mutagenicity study of the mixture of C. procera and Z. zanthoxyloides root bark powders
was performed according to OECD guideline 4742 on mice. Five groups of ten mice (five
males and five females) were constituted, including three test groups and two control groups
(positive and negative control). The different groups were homogeneous and the females
were non-pregnant. Potassium bromate (KBrO3) was used as a positive control. It was
dissolved in 0.9% NaCl solution and the root bark powders in distilled water before
administration. The volumes administered were proportional to the weight of the animals
(ImL per 100g body weight).
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Administration of the doses

The negative control was given distilled water orally and the positive control received 80
mg/kg body weight of potassium bromate (KBrOs) intraperitoneally. The three test groups
received orally respectively 500, 1000 or 2000 mg/kg body weight of aqueous suspension of
the mixture of C. procera and Z. zanthoxyloides root bark powders. All these substances were

administered to the animals once a day for a week.

Slide preparation

At the end of the test period, peripheral blood was collected from the tail vein of each mouse
48 hours after the last administration. From this blood, we made blood smears on slides.
These smears were dried for 20 min after which they were fixed and stained with Giemsa.

These slides were analyzed with an olympus light microscope at X1000 magnification.

Analysis and processing of results

The percentage of micronucleated polychromatic erythrocytes (MPE) and the ratio of
polychromatic erythrocytes (PCE) to normochromatic erythrocytes (NCE) was determined
for each mouse by counting one thousand (1000) erythrocytes. All slides were coded before

microscopic analysis.

Reproductive toxicity study

The reproductive toxicity study of the mixture of C. procera and Z. zanthoxyloides root bark
powders was performed according to OECD guideline 4221** on four groups of twenty rats
(10 males and 10 females) including three test groups and one control group. To the control
group, distilled water was administered per gavage and to the three test groups, we similarly
administered respectively 250, 500 or 1000 mg/kg body weight of aqueous suspension of the
mixture of C. procera and Z. zanthoxyloides root bark powders orally. The test substance was
administered once daily to 5 rats of each test group for 14 days. At the end of the first two
weeks, treated males were paired with untreated females of the same group and treated
females with untreated males (one male to one female) for two weeks. Administration of the
test substance was continued during the mating period and beyond until at least 28 days for
males and 63 days for females. The dilution solvent was distilled water. The volumes

administered were proportional to the weight of the animals (1 mL per 100g body weight).
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Clinical examination

During the test period, the animals were clinically examined at least twice daily for signs of
morbidity or mortality related to the test substance. All animals were weighed on the first day
of test substance administration and at least once a week thereafter, as well as on the last day.

General Autopsy
At the end of the test period, all animals were fasted 12 hours prior to sacrifice.

In males, the testes, epididymis, seminal vesicle, and prostate were removed, washed with
ice-cold saline, and weighed. The organs were examined macroscopically to assess changes
in appearance, size, color, and shape. Then their were weighed so to calculate the relative

weight of each organ.

In females, the ovaries and uterus, including the cervix, were also weighed immediately after
dissection (to avoid dehydration). These organs were examined macroscopically and the

relative weight of each organ was calculated.

Evaluation of the effect of the mixture on male fertility
At the end of the test period, all animals were sacrificed. Spermatozoa were collected by
dissection of the epididymis in a 3% sodium chloride solution (this hypertonic solution
causes the death of spermatozoa without causing their lysis. Thus, the spermatozoa are
immobile and the counting is facilitated). The mixture was diluted to 1/100". After
homogenization of the mixture, the solution was deposited with a micropipette in order to fill
by capillarity, without air bubbles, the chamber of the hematimeter (Malassez cells). After
sedimentation (for a few minutes) the spermatozoa were counted under the microscope at a
magnification of x400 on 5 large squares. The number of spermatozoa was calculated
according to the following formula:

n = (ny x fd)/(s x p).
n = number of spermatozoa/mL of semen; n; = number of spermatozoa counted

fd = dilution factor; s = considered surface (in mm?) and p = chamber depth

Evaluation of the effect of extracts on female fertility and development
Each litter was examined as soon as possible after parturition to determine the following

variables: number of rats born, total number of weaned animals, number of stillbirths and
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runts, and the presence of gross anomalies. Litters were weighed within 24 hours of
parturition on days 4 and 13 post-partum. These values were used to calculate:

- Birth index (%) = (number of pups born alive/total number of pups born) X100,

- Viability index (%) = (Number of live pups at day 4 postpartum/number of live births) X
100,

- Weaning Index (%) = (Number of live pups at weaning/number of live pups born) X 100.

STATISTICAL ANALYSIS

Results were presented as mean + standard deviation. Data were calculated separately for
males and females using Microsoft Excel 2010. Statistical analysis of the results was
performed by one-way analysis (ANOVA) using GraphPad Prism. 5 software (GraphPad
software, San Diego, California, USA) followed by Dunett's multiple comparisons tests.

Differences were considered statistically significant at p <0.05.

RESULTS AND DISCUSSION

Results

Mutagenesis study

The results of the mutagenesis test are presented in Figures 1 and 2 and Table 1. From these
results, the frequency of micronucleated erythrocytes and the PCE/NCE ratio were
significantly increased in mice treated with potassium bromate (KBrOgz), used as a positive
control, compared with untreated mice. However, in mice treated with the mixture of C.
procera and Z. zanthoxyloides root bark powders, no significant difference was observed in
either the frequency of micronucleated erythrocytes or the PCE/NCE ratio compared to

untreated mice.
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Figure 1: Frequency of micronucleated erythrocytes in the peripheral blood of male mice treated with the mixture of C.
procera and Z. zanthoxyloides root bark powders. KBrOj: positive control (80 mg/kg); *** P<0.001
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Figure 2: Frequency of micronucleated erythrocytes in the peripheral blood of female micetreated with the
mixture of C.proceraand Z.zanthoxyloides root bark powders. KBrO,: positive control (80 mg/kg); *** P<0.001
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Table 1: Number of polychromatic erythrocytes per 1000 erythrocytes from control and

mixture-treated rats with C. procera and Z. zanthoxyloides root bark powders.

Sex control KBroO4 500 mg/kg | 1000 mg/kg | 2000 mg/kg

PCE M | 12.88 £6.61 1‘;6é3;if* 18.90 + 10.15 | 19.75 + 3.66 | 16.60 + 6.91
F | 20.00+£8.69 | 21.13+8.84 | 1440+593 | 19.40+5.68 | 17.90 + 5.86

PCE/NCE M | 1.31+0.68 |[489+189*** | 193+1.05 | 2.02+0.38 | 1.69+0.71
(%) F 2.05+0.9 2.16 £ 0.92 146+061 | 1.98+0.59 | 1.83+0.61

Reproductive toxicity study in rats

In males rats

Body Weight variation
Figure 3 shows the body weight variation of male rats during the treatment period. Analysis

of the results in this table shows a significant decrease in weight gain in rats treated with 500

and 1000 mg/kg bw during the 3rd and 4th week of treatment.
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Figure 3: body weight evolution in mal es rats

Relative weight of sexual organs
The results of the study of the effect of the mixture of C. procera and Z. zanthoxyloides root

bark powders on the male rats sex organs are presented in Table 2. Administration of this

mixture resulted in a significant increase in relative testicular weight in rats treated at 500 and

1000 mg/kg body weight.
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Table 2: Relative weights of male reproductives organs of control rats and those treated

with the mixture of C. procera and Z. zanthoxyloides root bark powders.

Dose - - Organs — - -
Seminal vesicle Prostate Epididymis Testicles
Control 0.573+0.076 |0.181+0.039 | 0.216 £0.083 | 0.424 +0.109
250 mg/kg | 0.588 +0.137 |0.183+0.025 | 0.272+0.111 | 0.502 + 0.084
500 mg/kg | 0.530+0.134 |0.172+0.015 | 0.277 +0.046 | 0.613* +0.076
1000 mg/kg | 0.426 £ 0.069 | 0.129 + 0.021 | 0.268 £ 0.049 | 0.654** + 0.083

n = 5; results are presented as mean + SD; *: p < 0.05; **: P <0.01

Effects of the mixture on fertility
The mixture of C. procera and Z. zanthoxyloides root bark powders caused a dose-dependent
increase in sperm count in all treated rats compared to control (Figure 4). However, statistical

analysis of the results shows that the difference between the sperm counts of treated and
control rats was not statistically significant.
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Figure 4:Variation in sperm count in control rats and those treated with the mixture of C.
procera and Z. zanthoxyloides root bark powders

In females rats

Body weight variation

Figure 5 shows the body weight evolution of female control rats and those treated with
mixtures of C. procera and Z. zanthoxyloides root powders. The analysis of these results

shows a decrease in body weight in all treated rats during the first two weeks. However, this
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decrease in weight was significant only in females treated with 1000 mg/kg bw. From the
second week onwards, all rats gained weight. However, there was a significant decrease in
weight gain throughout the test period in rats treated with 500 mg/kg and 1000 mg/kg during

the 5th week of treatment.
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Figure 5: Body weight of the control and treated females rats

Relative weight of reproductive organs
Table 3 shows the relative weights of the uteri and ovaries of control and treated females
rates. Statistical analysis of these results revealed no significant difference between the

relative weights of ovaries and uteri of treated rats compared to controls.

Table 3: Relative ovary and uterus weights of control and C. procera and Z.

zanthoxyloides root bark powder treated rats.

Organs
Doses <
ovary uterus
Control 0.025 +£0.008 | 0.266 + 0.213
250 mg/kg | 0.063 + 0.078 | 0.243 + 0.093
500 mg/kg | 0.023 £ 0.005 | 0.205 + 0.052
1000 mg/kg | 0.030 + 0.010 | 0.228 £+ 0.079

n = 5; results are presented as mean + SD
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Effect of the mixture on females rats fertility

The results of the effect of the mixture of C. procera and Z. zanthoxyloides root bark powders
on fertility parameters in female rats are presented in Tables 4 and 5. According to these
results the lowest pregnancy, viability, and weaning rates were obtained with the female rats
treated at 500 and 1000 mg/kg body weight.

Table 4: Fertility index of control females rats and those treated with the mixture of C.

procera and Z. zanthoxyloides root bark powders (treated females mated with untreated

males).
Dose Gestation index | Birth index | Viability index | Weaning index
Control 80 89.63+21.99 | 83.23+18.58 | 77.86+24.92
250mg/kg 60 97.22+4.81 | 100.0£0.00 75.00 £ 35.36
500 mg/kg 40 50.00 + 70.71 50+70.71 -
1000 mg/kg - - - -

n = 5; results are presented as mean + SD

Table 5: Fertility index of females control rats and those untreated but mated with

treated males rats.

Dose Gestation index | Birth index | Viability index | Weaning index
Control 80 89.63+21.99 | 83.23+18.58 | 77.86+24.92
250mg/kg 60 92.87 +10.10 | 100.0 + 0.00 100.0 £ 0.00
500 mg/kg 80 95.83+8.34 | 80.00+40.00 | 80.00 £ 40.00
1000 mg/kg 80 100.00 £0.00 | 87.50+17.68 | 83.34 +23.57

n = 5; results are presented as mean + SD

Body weight variation of pups
Tables 6 and 7 present the weight evolution of the pups from the control and treated female
rats with the mixture. The analysis of these results shows that there is no significant

difference in body weight between the treated and control rats.

Table 6: Body weight variation of the pups (treated females mated with untreated
males).

Doses Dates
DO D4 D13

Control |5.35+0.54 | 6.74+1.99 | 17.36 + 2.39
250 mg/kg | 5.63+0.84 | 7.31 + 2.05 | 13.88 + 2.95
500 mg/kg | 6.35+ 1.26 | 9.07 £ 0.00 -
1000mg/kg - - -

n = 5; results are presented as mean + SD
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Table 7: Body weight variation of the pups (untreated females mated with treated
males).

Doses Dates
DO D4 D13
Control 535054 | 6.74+1.99 17.36 + 2.39
250 mg/kg 6.16£1.23 | 9.37+261 17.63£5.18
500 mg/kg 6.46+1.33 | 9.20+353 21.02+7.84
1000mg/kg | 5.10+1.20 8.02 £1.82 15.86 + 0.19

n = 5; results are presented as mean + SD

DISCUSSION

Despite the wide range of beneficial actions of plants, some plants can be toxic to the
body.!*! Plants used as food ingredients or in traditional medicine may not only be toxic but
also mutagenic or even carcinogenic.!*® Many plants contain substances that are toxic to the
reproductive system and can cause disruption of the maternal hormonal balance or interfere
with the development and maintenance of pregnancy.*¢*"!

The objective of this work was to determine the mutagenic potential in mice and the

reproductive effects in rats of the mixture of C. procera and Z. zanthoxyloid root powders.

Genomic instabilities are induced by metabolic processes, as well as by exogenous factors
including diet, lifestyle and environmental stresses. Reactive oxygen species (ROS), highly
reactive and unstable oxidative molecules produced during normal cellular metabolism, can
cause oxidative stress when their cellular levels exceed the level of cellular antioxidants. This
oxidative stress eventually damages cellular macromolecules such as membrane lipids,
proteins and nucleic acids. DNA is one of the main targets of ROS, which induce DNA
mutations that lead to cancers and age-related disorders. Genotoxicity can also be the

consequence of long-term exposure to very low levels of chemicals or be hereditary in nature.

Genotoxic effects of chemicals can be monitored using a wide range of in vitro and in vivo
biomarker assays.!*®! The most commonly used methods for assessing levels of DNA damage
involve scoring chromosomal aberrations, micronuclei, and/or sister chromatid exchanges in
proliferating cell populations. Chromosomal damage is manifested by the formation of
micronuclei in polychromatic bone marrow erythrocytes and peripheral blood
erythrocytes.[*>?”! The mouse micronucleus test is the most widely used and best validated in
vivo genotoxicity test for assessing the genotoxic potential of chemicals and/or radiation.!*"!

It detects clastogenic/aneugenic activities of compounds causing chromosomal breaks leading
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to an increase in the frequency of micronuclei; suggesting mutagenic effects at the
chromosomal level.[?2%! Genotoxicity is indicated in this assay by the increased frequency of
micronuclei in polychromatic erythrocytes (MnPCE) in treated animal groups compared
compared to control groups.’**

The results of this study show a significant increase in the frequency of micronucleated
erythrocytes in the peripheral blood of the mice treated with KbrOs, used as a positive control
compared to the negative control. In contrast, no significant difference in the number of
micronuclei in peripheral blood was observed in mice treated with the mixture of C. procera

and Z. zanthoxyloides root bark powders compared to the controls.

Administration of the mixture of C. procera and Z. zanthoxyloides root bark powders to mice
caused no change in the frequency of micronucleated erythrocytes compared to controls.
These results show that at the doses used in this test, the mixture of C. procera and Z.
zanthoxyloides root bark powders exhibit no mutagenic effect in mice peripheral blood cells.
These results corroborate those of Dayana and Manasal®! who have shown that the ethanolic
extract of the root bark of C. procera exhibits antigenotoxic activity towards 7,12-
dimethylbenz[a] anthracene (DMBA)-induced genotoxicity in Wistar rats. Other authors have
shown that root and stem extracts of C. procera have antitumor and antiproliferative activities
in vivo and in vitro against cancer cells.”®?% In contrast, some authors have shown that Z.
zanthoxyloides is genotoxic and cytotoxic to human leukocytes. The genotoxicity and
cytotoxicity of this plant would lead to DNA damage. In this study the lack of genotoxicity of
the mixture of C. procera and Z. zanthozyloides root bark powders could be justify by the
presence of different compounds with antioxidant properties such as flavonoids (rutin and
quercetin), alkaloids, coumarins, triterpenes, tannins, and phenols in extracts of Z.

zanthozyloides!*?”]

, anthocyanins, sterols, alkaloids, coumarins, triterpenes, tannins, and
phenols in different parts of C. procera and Z. zanthoxyloides.”®=% According to Nunes et
al.BY plants rich in antioxidants such as anthocyanidins, flavonoids, vitamin C, vitamin E,
carotenoids, and other polyphenolic compounds have protective effects against reactive

oxygen species (ROS)-induced oxidative DNA damage.

Many plants contain substances that are toxic to the reproductive system and can cause
disruptions in hormonal balance or interfere with the development and maintenance of
pregnancy. These disturbances can affect the viability of embryos and fetuses, and cause

teratogenic or abortifacient effects. In males, some substances can interfere with androgen
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production, leading to changes in spermatogenesis or have spermicidal activity.'®"! In

females, the estrous cycle and its different stages are mainly regulated by the synthesis of
ovarian estrogens, which in turn are controlled by the secretion of pituitary gonadotropins and
hypothalamic release factors.*? Among the substances that can interfere with androgen
production are flavonoids known for their antisperm activity. They have antiandrogenic
activity and thus affect male fertility. Coumarins are also well-known toxicants that have
anti-fertility activity in mature female rats.*!

Exposure of rats to a mixture of C. procera and Z. zanthoxyloides root bark powders resulted
in a dose-dependent but statistically insignificant increase in sperm count in all treated rats
compared to controls. In addition, a significant increase in relative testicular weight was
observed in rats treated with 500 and 1000 mg/kg body weight. However, no significant
differences in epididymides, prostate, and seminal vesicle weights were observed. This
increase in testicular weight could be explained by an hypertrophy of these glands, caused by
the hyperactivity induced by the mixture at high dose. On the other hand, no abnormalities of
the reproductive organs were observed at the macroscopic examination. These results indicate
that the mixture of C. procera and Z. zanthoxyloides root bark powders stimulate
spermatogenesis and does not affect male reproductive organs in rats at the doses used in this
study. These results are corroborated by the similarity of fertility indices between control

female rats and those mated with treated male rats.

Testosterone is essential for normal spermatogenesis and the maintenance of the structural
morphology and normal physiology of the seminiferous tubules. It maintains sperm viability
and contributes to germ cell attachment in the seminiferous tubules. Intratesticular
testosterone levels decrease can lead to germ cells detachment from the seminiferous
epithelium and trigger germ/testicular cell apoptosis and degeneration. This also results in
low total sperm count, increased sperm abnormalities, histopathologically defective or absent
spermatogenesis, and testicular and epididymal changes.®® Therefore, it would be possible
that the mixture of C. procera and Z. zanthozyloides root bark powders improve serum

testerone levels in rats.

Previous work on C. procera has shown that latex and ethanolic leaf extract significantly
reduce serum testosterone, LH, and FSH levels in male rats. These extracts are also reported
to cause seminiferous tubule atrophy, necrosis, and germ cell degeneration.>** According to

Sharma and Jacob™®, intermuscular administration of aqueous and ethanolic extracts of C.
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procera flowers induces functional infertility and has potent antispermatogenic activity in
albino mice. The difference between these results with those of our study is partly explained
by the fact that the parts of the plant used are different, but also, could be related to the
synergy of action of the secondary metabolites due to the mixture of the two plants in our
study.

In the female rats, administration of C. procera and Z. zanthozyloides root bark powders
resulted in decreased pregnancy, birth, viability, and weaning rates in female rats treated with
500 mg/kg bw. No gestation was observed in females treated with 1000 mg/kg bw. However,
there were no significant differences in the relative weights of the ovaries and uteri of treated
rats compared with controls. In addition, no significant differences were observed in the body
weight variation of pups from treated females compared to controls. At 250 mg/kg bw, the
results were similar to those of the controls. These results indicate that the mixture of C.
procera and Z. zanthoxyloides root bark powders disrupt the reproductive system in female
rats at high doses. However, at the dose of 250 mg/kg, this mixture does not show any

significant toxic effect on reproductive health in female rats.

Several authors have reported the toxic effects of C. procera on reproduction in females.
Ethanolic and agqueous extracts of C. procera roots caused a significative modification of the
estrous cycle in 60 and 80% of rats treated at doses of 25, 50, and 100 mg/kg. The ethanolic
extract was reported to have anti-implantation activity due to its estrogenic activity.
Estrogenic substances inhibit pregnancy by suppressing the level of follicle-stimulating
hormone FSH and luteinizing hormone LH which in turn prevent implantation.E® Alkaloid
extract from the leaves of C. procera causes in treated imagos a blockage of ovarian
development in previtellogenesis in females.2”) Faye!®® showed that a ration containing 10%
of the whole plant of C. procera caused an abortion rate of 88.8% in mice. Also,latex of C.
procera has abortifacient effects in sheep.® The reproductive disturbances observed in
female rats treated at high doses (500 and 1000 mg/kg bw) in this study could be related to
the presence of estrogenic substances that inhibit FSH or LH secretion. It would also be
possible that this mixture has a direct action on the reproductive organs (uterus and/or
ovaries); at the origin of the decrease or blockage of the reproductive capacity in these rats.
However, the dose of 250 mg/kg bw, does not significant toxic effect in rats. Thus, further
studies are required to better elucidate the mechanism of action of this mixture on the

reproductive system in females.
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CONCLUSION

The results of this study show that the mixture of C. procera and Z. zanthoxyloides root bark
powders is not mutagenic in mice peripheral blood cells up to 2000 mg/kg bw. This mixture
causes a dose-dependent stimulation of spermatogenesis in males. In females, the mixture of
C. procera and Z. zanthoxyloides root bark powders causes a decrease in fertility at 500 and
1000 mg/kg bw. However, the administration of this mixture at the dose of 250 mg/kg bw is

without effect on the reproductive capacity of the rat.

Given these results, it can be concluded that the use of the mixture of C. procera and Z.
zanthoxyloides root bark powders is relatively tolerated at doses below 250 mg/kg in rats.
However, further studies are necessary to elucidate the reprotoxicity observed at higher doses

in animals.
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