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Abstract

In Cote d’Ivoire the bark of the trunk of Zanthoxylum gilletii is used as an aphrodisiac. The objective of this work
was to evaluate the impact of the ethanolic extract of Zanthoxylum gilletii trunk bark on the male sexual organs. To
achieve this objective, the triphytochemical and acute oral toxicity were previously carried out according to OECD
guideline 423. Then 18 males rats were chosen, divided into 3 batches of 6 rats for the study of the effect of the
extract on the sexual organs of male rats. The rats received daily for 60 days 1ml of distilled water for the control
batch and 1ml of extract with respective doses of 500 and 1000 mg/kg of body weigth for the treated batches. At the
end of the treatment the rats were sacrificed, the reproductive organs were removed and weighed. Then,
histological sections of the testes and epididymis were made. Phytochemical screening revealed the presence of
polyphenols, flavonoids, alkaloids, sterols and polyterpenes. The acute toxicity study showed that the extract is not
toxic; the lethal dose (LD50) is greater than 2000 mg/kg bw. The extract caused a significant increase (P < 0.05) of
the fresh weight of the testes, epididymis, seminal vesicles, prostate and levator muscle. Histological sections also
revealed growth in the size of the testicular and epididymal structures of the treated rats. Zanthoxylum gilletii

extract may have androgenic properties, which would justify the use of this plant for improving male fertility.
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Introduction

Plants are increasingly used all over the world for
their therapeutic properties (Fernando, 2012). As a
result, studies are carried out to discover new active
ingredients and formulate drugs accessible to
populations (Katiyar et al.,, 2012). In Coéte d'Ivoire
also, most populations resort to traditional medicine
because of poverty and their safety (Logiel et al.,
2021). However, the excessive use of medicinal plants
exposes populations to poisoning and various health
risks, the outcome of which is often dramatic (Brima,
2017). Acute toxicity is the first step that must be
carried out on a substance, when there is little
information on toxicity. The determination of the
LD50 in addition to the recording of the general
behavior of the animals constitutes one of the critical
parameters for the evaluation of the first signs of
toxicity (Lima et al., 2016). It makes it possible to
measure and record the various adverse effects that
appeared after administration (Leblanc, 2010) in
order to approve and then guarantee phytotherapy
and the consumption of plants (Bounihi, 2015). In
Cote d'Ivoire, Zanthoxylum gilletii is commonly
called African lemon tree and tchédjé in Baoulé. It is a
plant of the Rutaceae family present in West and
Central Africa. A tree that can reach 35 m high. The
leaves, roots and bark of this plant are commonly
used in traditional medicine in Cote d'Ivoire for their
therapeutic virtues (Okagu et al, 2021). Thus,
according to Orsot et al. (2016), the decoction of the
trunk  bark of Zanthoxylum gilletii cures
genitourinary and rheumatic disorders. The decocted
bark of the tree is used against dental caries and the
filtrate of the bark pounded or ground with the leaves
of Ricinodendron heudelotii is used as an enema
against female sterility. The bark of the trunk of
Zanthoxylum gilletii in raffia wine is used in western
Cote d'Ivoire as an aphrodisiac. Scientific data on the
safety of this plant would allow it to be better
exploited.

The objective of this work was to evaluate the impact
of the ethanolic extract of trunk bark of Zanthoxylum

gilletii on the reproductive organs of male rats.
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The search for chemical compounds and acute
toxicity were carried out to better evaluate the effect
of the ethanolic extract of trunk bark of Zanthoxylum

gilletii on the reproductive organs in male rats.

Materials and methods

Plant material

The vegetal material was composed of trunk bark of
Zanthoxylum gilletii (Rutaceae) collected in March
2019 in the forest of Erimakoudjé 1, department of
Agboville, in the commune of Anyama (located on the
Anyama-Adzopé axis). A sample of this plant was
authenticated at the National Floristic Center (CNF)
of the Félix HOUPHOUKET BOIGNY University of
Abidjan under the numbers UCJ016170.

Animal material

Males and females Wistar strain rats (Rattus
norvegicus Murideae) aged two to three months,
weighing between 120 g and 170 g, were used for the
experiments. The animals from the animal store of
the Superior Normal School (SNS) were acclimatized

after one week and fed.

Methodology
Preparation of 70% ethanolic extract of
Zanthoxylum gilletii

The harvested Zanthoxylum gilletii trunk barks were
transported in well-ventilated bags to the laboratory.
Then the barks were sorted, rinsed with distilled
water and dried for 20 days at room temperature
(25°C). After drying, they were pulverized to obtain a
yellowish powder which was used to prepare the
hydroethanolic extract. Thus 100 g of Zanthoxylum
gilletii powder were dissolved in one liter (11) of 70%
ethanol according to the method described by Zihiri
et al. (2003). The ethanolic mixture was stirred for 24
hours using a magnetic stirrer and the homogenate
filtered several times on a clean cloth, then three
times on hydrophilic cotton and on Whatman No. 1
paper. The filtrate was dried at 50°C in an oven
(Memmert) and the dry extract constituted the
ethanolic extract of Zanthoxylum gilletii trunk bark
coded EEZGTB.
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Phytochemical screening of the ethanolic extract of
Zanthoxylum gilletii

Phytochemical screening carried out according to the
method described by Mangambu et al. (2014) and

Bidié et al. (2011) was used for the detection of

compound (Table 1).
Table 1. Differents phytochemical screening
methodologys
Chimical groups Reagents Reactions
Alkaloids Dragendorff Précipite or orange
Bouchardat coloration
Précipité riddish-
brown
Polyphenols Ferric Blackish_blue
chloride coloration
Flavonoides Cyanidine Précipitate orange-
pink
Sterols and les Liebermann Green ring
polyterpenes
Tannins Stiasny Precipite of flakes
Quinonic Borntraegen Red or violet
substances coloration
Saponins Agitation Persistent foam

Acute toxicity

Acute toxicity was carried out on rats aged 8 to 9
weeks, with a body weight (bw) between 120 g and
170 g, using the ethanolic extract of Zanthoxylum
gilleti trunk bark in order to determine an interval
allowing an easier study of toxicity, preliminary tests
were carried out. This toxicity was carried out
according to guideline 423 of the Organization for
Economic Cooperation and Development (OECD,
2001). The lethal dose (LD50) was determined from
limit tests at 300 and 2000 mg/kg of body weigth.
The animals were raised in the Vivarium of the
Superior Normal School (SNS). The rats were placed
in plastic cages with free access to food and water.
The litter or wood shavings were changed every two
days. The rats were acclimated to laboratory
conditions for 15 days before the experiment. After
acclimation, 3 batches of 3 rats were made. The rats
were deprived of food 24 hours before the
administration of the ethanolic extract of trunk bark
of Zanthoxylum gilletii (EEZGTB) to avoid any
digestive food interaction. After the fasting period,
the animals were weighed and marked individually

for recognition.
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Each batch received orally a single dose at a rate of
1ml/g of body weight (bw), of which 2 batches of rats
were treated with EEZGTB and the 3rd batch received
distilled water. In this experiment a limit test was
carried out. Thus, a single dose of 2000 mg/kg of
body weight of EEZGTB is administered to each rat
using a gastric tube. The animals were deprived of
food for another 4 hours before having access to food.
Then 48 hours after observing the absence of clinical
signs in the first trial of 2000 mg/kg of body weigth
(bw), the second group of rats received the same dose
of 2000 mg/kg of body weigth of EEZGTB for
confirmation of the LD50. A behavioral observation
was carried out during the first 30 minutes after
administration, then 1 hour, then for 24 hours with
particular attention during the first 4 hours after
administration of the extract. Then hydration and
nutrition were carried out on a daily basis. The rats
were monitored carefully once daily for 14 days.
During this period, signs of toxicity include changes
in coat, motility, tremors, mass, grooming, breathing,
and sensitivity to noise after metal impact,
appearance of stools, mobility as well as death were
observed. The change in body weight of each batch

was noted during the 14 days of experimentation.

Preparation and distribution of animals

18 males rats are divided into 3 batches of 6 subjects
each and treated as follows:

Lot 1: (control): 1 ml / 100g of body weigth of distilled
water

Lot 2 (EEZGTB 500): 500 mg/kg of body weigth of
EEZGTB

Lot 3 (EEZGTB1000): 1000 mg/kg of body weigth of
EEZGTB

The volume of extract administered daily in a single
dose was 1ml per 100g. Evaluation of the effects of the
trunk bark extract of Zanthoxylum gilletii on the

evolution of the weight of rats

Before their sacrifice, the animals were weighed using
a balance (Mettler BW 400) with a capacity of 500 g.
The rate of change in percentage of weight change

was calculated according to the following formula:
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. o Final weight — initial weight
Weight variation(%) = nitial weight x 100

Rats sacrifice

At the end of the treatment, the rats from the
different groups were sacrificed the day after the last
gavage (day 60) by decapitation, after anesthesia with

ether.

Weight parameters of sexual organs

After the sacrifice of the animals, the testicles, the
glans and the ancillary organs (seminal vesicles,
ventral prostate, epididymis, elevator any muscle)
were removed, freed of adipose tissue and then
weighed. The relative weight of each organ was
determined by the following formula:

) . organ weight
Relative weight = ———— x 100
Body weight

Histological study of male reproductive organs

For the histopathology study, the right testicle and
right epididymis of each animal were fixed in 10%
formalin then subjected to a series of dehydrations in
ethanol baths and embedding in paraffin. Sections of
5 um were made with a microtome. These sections
mounted on slides were stained with hematoxylin and
eosin (H&E), then observed under a light microscope

(Olympus CKX100, Germany).

Statistical analyzes

Data analyzes and graphical representations were
carried out using GraphPad Prism 8.01 software
(Microsoft, USA). The values are presented as mean +
SEM and the data were evaluated by the one-way
ANOVA analysis method followed by Tukey's multiple
comparison test at the 5% threshold. If P < 0.05 the
difference between the values is considered
significant, if P < 0.01 this difference is considered
very significant, if P < 0.001 it is considered highly
significant and if P > 0.05 this difference n is not

significant.

Results

Secondary compound of the ethanolic extract of
Zanthoxylum gilletii trunk bark

The ethanolic extract of Zanthoxylum gilletii trunk
bark (EEZGTB) phytochemical screening revealed the

2024

presence of polyphenols, flavonoids, alkaloids, sterols
and polyterpenes and an absence of quinones,

saponosides and tannins (catechic and gallic) (Table 2).

Table 2. Secondary compound of the ethanolic

extract of Zanthoxyum trunk bark gilletii

Groupes chimiques Observation

Sterols and les +

polyterpenes

Polyphenols +

Flavonoides +

Tannins Gallic -
Catéchic -

Quinonic substances -

Alkaloids Dragendorff +
Bouchardat +

Saponins -

+ : Presence of phytochimicals - Absence of

phytochimicals

Acute toxicity of the ethanolic extract of trunk bark
of Zanthoxylum gilletii

Oral administration of the ethanolic extract of trunk
bark of Zanthoxylum gilletii (EEZGTB) at a dose of
2000 mg/kg of body weigth did not cause any
mortality in the treated rats. Observation of the
animals for 14 days showed no signs of toxicity
(salivation, drowsiness, morbidity, coma, etc.). The
animals showed a sign of well-being, that is to say
normal movement, correct food and water intake like
the controls (Table 3).

At the end of the 2 weeks of treatment, no deaths
were observed. This study revealed a non-significant
increase in body weight gains between treated rats

and control rats (Table 4).

Effect of Zanthoxylum gilletii bark extract on the
weight of rats

Fig. 1 represents the weight gain of rats after 60 days
of daily administration of the ethanolic extract of
Zanthoxylum gilletii trunk bark (EEZGTB). The
values obtained show that the administration of
EEZGTB did not cause any significant variation
(P>0.05) in the weight of rats treated at doses of 500
and 1000 mg/kg of body weigth compared to the
controls. Effects of EEZGTB at doses of 500 and 1000
mg/kg bw on the fresh weight of the reproductive

organs of male rats.
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Table 3. Clinical signs observed during acute toxicity

Périod 1h 2h 3h 4h J2 J4 J6 J8 Jio Ji12 J14
Grooming N N N N N N N N N N N
Pelage N N N N N N N N N N N
Trembling N N N N N N N N N N N
Motility N N N N N N N N N N N
Reaction to noise N N N N N N N N N N N
Stool appearance N N N N N N N N N N N
Number of deaths 0 0 0 0 0 0 0 0 0 0 0

N= Normal ; Dose : 2000 mg/kg

Table 4. Variation in body weight of rats during the 14-day treatment

Treatment mg/kgbw

Mean of body weight + SEM

before treatment After le treatment
Control (distilled water) 139,8 + 0,85 142,8 + 0,39
Treaties (2000 mg) 135,7 + 0,39 141,1 + 0,94

Values are expressed as means followed by the standard error of the mean (M + SEM); n = 3 rats; without

significant value correspond to P>0.05 bw: body weight

Table 5. Weight of reproductive organs of rats after 60 days of treatment with EEZGTB

Parameters Organs g/100g)

Treatments Testicular Epididyms Seminal vesicles Prostate Cooper glands Levator muscle  Gland
Controls 1,16 £ 0,02 0,18 £ 0,02 0,47+ 0,05 0,23+0,04 0,15+0,01 0,35+ 0,02 0,14 + 0,01
EEZGTBs00 1,31 + 0,03* 0,31+ 0,04 0,74+ 0,08 0,24+0,01 0,19 +0,04 0,51 +0,03* 0,15+ 0,01
EEZGTB1ooo 1,36+ 0,04* 0,37 £ 0,03* 0,78 £+ 0,06 * 0,35+ 0,01* 0,19+ 0,01 0,57+ 0,05% 0,17 £ 0,01

Values are expressed as means followed by the standard error of the mean (M + SEM); n = 6 rats; *= p< 0.05

correspond to a significant difference compared to the control. EEZGTB: Ethanolic extract of Zanthoxylum gilletii
trunk bark, body weight: body weight, EEZGTB 500: 500 mg/kg body weight and EEZGTB 1000: 1000 mg/kg body

weight.

Table 5 presents the fresh weights of the reproductive
organs of male rats after 60 days of treatment with
EEZGTB at doses of 500 and 1000 mg/kg bw. These
are the testicles, epididymis, seminal vesicles,
prostate, Cooper glands, levator muscle and glans
(penis). Concerning the weight of the testicles, a
significant increase (P < 0.05) of 10.61% (1.31 + 0.03)
and 13.27% (1.36 + 0.04) respectively was observed.
for rats treated at doses of 500 and 1000 mg/kg bw
compared to control rats (1.16 + 0.02).At the level of
the epididymis, significant increases (P < 0.05) of
21.05% (0.37 + 0.03) of the epididymis were noted for
rats treated at a dose of 1000 mg/kg of pc compared
to control rats (0.18 + 0.02). However, no significant
difference was observed (P > 0.05) between rats
receiving the 500 mg/kg dose compared to controls.
However, for the seminal vesicles, the dose of 1000
mg/kg bw of EEZGTB caused a significant increase (P

< 0.05) in the weight of the seminal vesicles of

65.95% (0.78 + 0.06) per compared to controls (0.47
+ 0.05). Conversely, no significant difference (P >
0.05) was observed in those treated with 500 mg/kg
bw compared to the controls. At the prostate level, a
significant increase (P < 0.05) of 52.17% (0.35 + 0.01)
in prostate weight was revealed in rats treated at a
dose of 1000 mg/kg. of bw compared to controls
(0.23 + 0.04). On the other hand, the statistical
analysis showed that there is no significant difference
(P > 0.05) between the weight of the prostate of the
treated rats at a dose of 500 mg/kg bw and that of
control rats. For Cooper's glands, analysis of the table
revealed no significant difference (P > 0.05) between
rats treated at doses of 500 and 1000 mg/kg bw and

the controls.

At the end of the experiment concerning the levator
muscle, the doses of 500 and 1000 mg/kg bw of the

ethanolic extract of the trunk bark of Zanthoxylum
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gilletii did not cause a significant increase (P < 0.05)
of the levator muscle respectively by 54.54% (0.51 +
0.03) and 62.85% (0.57+ 0.05) compared to controls
(0.35 + 0.02). At the glans level, no significant
difference (P > 0.05) in weight was revealed in rats
treated at doses of 500 and 1000 mg/kg bw compared
to controls. Effects of EETBZG at doses of 500 and
1000 mg/kg bw on the histological structure of the

testis and epididymis.

Fig 1. Evolution of body weight of male rats during

treatment

A: Section of testicle from a rat treated with distilled
water, B: Section of testicle from a rat treated with
500 mg/kg bw of EEZGTB, C: Section of testicle from
arat treated with 1000 mg/kg bw

LU: Lights; Pts: Wall of the seminiferous tubule; Spg:
Spermatogonia; Spz: Sperm;
CL: Leydig cell; TS:

Magnification, Coloring: Hematoxylin-eosin

Seminiferous  tube;

Fig 2. Cross section of testis of control rats and
treated with ethanolic extract of Zanthoxylum gilletii
trunk bark (EEZGTB) after 60 days

The histological study of the testes (Fig. 2) revealed
that daily administration of EEZGTB for 60 days

caused in all treated rats an increase in the thickness

of the seminiferous tubules of the treated rats
compared to the controls. On the other hand, normal
development of spermatogenesis was observed in
control rats and rats treated at doses 500 and 1000
mg/kg bw. All

(spermatogonia,

stages of spermatogenesis

spermatocytes, spermatids and
spermatozoa) were observed through the histological
sections. Regarding the epididymis (Fig. 3),
observation of the histological sections showed a
normal appearance and the presence of spermatozoa.
However, the increased presence of spermatozoa was
noted in rats treated at doses of 500 and 1000 mg/kg

bw than in controls.

A: Section of the epididymis of a rat treated with
distilled water, B: Section of the epididymis of a rat
treated with 500 mg/kg bw of EEZGTB, C: Section of
the epididymis a rat treated with 1000 mg/kg bw

LU: Epididymal light; EB: Basal epithelium; Spz:
Spermatozoa; Magnification: X100; Coloring:
Hematoxylin-eosin

Fig 3. Cross section of the epididymis of control rats
and treated with ethanolic extract of trunk bark of

Zanthoxylum gilletii (EEZGTB) after 60 days

Discussion

Medicinal plants are used by most populations for
their reputation in the management of pathologies.
Research on plants has confirmed their therapeutic
effectiveness on several diseases (Sinan et al., 2019).
These plants in fact contain molecules which are
phytochemical compounds giving them curative
properties (Yoo et al., 2018). Thus, the phytochemical
screening of the ethanolic extract of trunk bark of
Zanthoxylum gilletii (EETBZG) revealed the presence
of sterols and polyterpenes, polyphenols, flavonoids,

alkaloids and the absence of tannins (catechic and
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gallic), quinones and saponosides. This richness in
chemical elements would explain the therapeutic use
of the different parts of Zanthoxylum gilletii. These
results are similar to those of Zirihi et al. (2007),
these authors indicated that Zanthoxylum gilletii
exerts its antimalarial activity thanks to an alkaloid,
Other

flavonoids, sterols and terpenes have also been

dihydronitidine. metabolites such as
isolated from plants of this genus (Waterman and
Grundon, 1983). Different classes of low nitrogen
compound alkaloids molecular weight have already
been isolated from different parts of the plant
belonging to the genus Zanthoxylum. Polyphenols
and flavonoids are in fact known for their anti-
inflammatory (Basli et al, 2012), antioxidant
(Ghazghazi et al., 2013), antidiabetic (Bayle, 2017),
hepatoprotective (Jehangir et al.,, 2010) activities. .
The sterols and polyterpenes present give EEZGTB
hypocholesterolemic  (Bougherara, 2015), anti-
atherogenic (Mamyrbekova-Bekro et al. 2013), anti-
inflammatory (Kouadio et al., 2021) and antioxidant
properties according to Mbaihougadobe et al. (2017).
The alkaloids attribute hypotensive and vasodilatory
properties to the ethanolic extract of Zanthoxylum
gilletii trunk bark (Koné et al., 2009). The purpose of
acute toxicity is to evaluate the LD50 of a given
substance. It was done by recording the various
adverse effects which occurred after administration of
the single dose of 2000 mg/kg body weight of
EEZGTB. This method makes it possible to determine
in which dose range the substance should be
considered. Indeed, the study of the acute toxicity of
the ethanolic extract of trunk bark of Zanthoxylum
gilletii administered orally to Wistar rats revealed no
mortality or morbidity at the dose 2000 mg/kg bw. At
this dose of 2000 mg/kg bw of EEZGTB, no change in
behavior or signs of intoxication were recorded after
14 days. This result made it possible to classify
according to OECD (2001) the ethanolic extract of
Zanthoxylum gilletii trunk bark in category 5 or
unclassified of the globally harmonized classification
system (GHCS) of chemical substances. This category
identifies substances with low oral toxicity according
to the Hodge toxicity Hodge and Sterner (1943) the
lateral dose 50 (LD50) of EEZGTB would be greater
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than 2000 mg/kg bw. The ethanolic extract of
Zanthoxylum gilletii trunk bark belongs to the
category of weakly toxic extracts (OECD, 2001). The
evolution of body weight on the 14th day indicated
that the ethanolic extract of Zanthoxylum gilletii
trunk bark (EEZGTB) did not induce any significant
change in the body weight of rats compared to
controls. Changes in body weights serve as an
indication of the general health of animals (El Hilaly
et al.,, 2018). This change in weight is practically the
same in the treated animals and in the controls. It
could be assumed that the Zanthoxylum gilletii trunk
bark extract did not interfere with the normal
metabolism of these rats. Indeed, the body weight of
animals is an important factor in evaluating the
toxicity of a given substance. The reduction in body
weight is a simple and sensitive index of toxicity after
exposure of animals to a toxic substance (Raza et al.,
2002). EEZGTB would therefore not be toxic after a
single oral intake of 2000 mg/kg bw in rats. The
present study also revealed a significant increase in
the weight of some reproductive organs due to the
administration of EEZGTB for 60 days. Indeed, the
relative weights of the testicles, epididymis, prostate,
levator muscle and seminal vesicles compared to
controls increased significantly (P < 0.05). This
increase in the testes of treated rats would be due to
stimulation of steroid synthesis by EEZGTB. The
production of steroids that interact with androgens is
one of the main causes of enlarged reproductive sex
organs (Thakur and Dixit, 2007). Indeed, the increase
in the weight of the reproductive organs would be an
indicator of an improvement in fertility by
stimulating androgen synthesis (Woode et al., 2011).
The androgenic effect observed is attributed to
testosterone (Amini and Kamkar, 2005). The
ethanolic extract of trunk bark of Zanthoxylum gilletii
would stimulate the secretion of testosterone, hence
the increase in the weight of the testes through the
mitotic proliferation of gonadal cells. EEZGTB would
cause the growth of seminiferous tubules in treated
rats. According to Bordbar et al. (2013) increased
testosterone production would increase gonad weight
through growth of seminiferous tubules and active

spermatogenesis.

152 | Emmanud et al.



These results are similar to those of Mukhallad et al.
(2009), the latter noted a significant increase in the
weight of the reproductive organs and the number of
spermatozoa after administration of black seed
extract to male albino rats. The increase in weight of
the seminal vesicles of rats treated with EEZGTB
compared to control rats observed after 60 days
would be due to intense stimulation of seminal fluid

secretion (Marzouk, 2017).

The richness of EEZGTB in flavonoids, these secondary
metabolites, would stimulate the hypothalamic-
pituitary-testicular complex to act on adrogen-
dependent organs by increasing the secretion of
seminal fluid and their volume (Zougrou, 2017). Thus
the weight of the testicles, epididymis and seminal
vesicles increases. Indeed, flavonoids have the ability to
boost the level of androgen and testosterone in the
blood circulation. These same observations were made
by Zade et al. (2013) after the administration of the
aqueous extract of Moringa oleifera to albino male rats
for 60 days during fertility tests. In this study the
increase in the weight of the levator muscle of the
treated rats could be attributed to the ability of
EETBZG to stimulate protein synthesis according to
Zougrou (2017) who in this work noted an increase in
the mass of the levator muscles of anus of the treated
rats. induced by aqueous extract of Cnestis ferruginea
leaves in a study on male rat fertility. EEZGTB would
therefore have an androgenic action on certain
reproductive organs. Effect the sexual organs are
androgen-dependent organs, their growth is closely
regulated by androgen hormones (Agrarwal et al.,
1986). The analysis of the histological sections made it
possible to make a difference at the level of the
constituent cells of the testis and the epididymis. The
length of the seminiferous tubules is linked to three
structural parameters: testicular weight, diameter of
the seminiferous tubes and tubular volume (Souza et
al., 2011). EEZGTB caused an increase in the size of the
seminiferous epithelium in treated rats compared to
controls. The seminiferous tubules correspond to the
site of spermatogenesis, where diploid spermatogonia
differentiate into mature haploid cells (Russell et al.,

1990). This process leads to an increase in the size of
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the epithelium of the seminiferous tubules thanks to
hormonal control. EEZGTB would have stimulated
the production of testosterone and therefore
spermatogenesis. According to Stocco (2002) the
increase in the size of the seminiferous tube and the
weight of the tests is due to very active
spermatogenesis, stimulated by the main male
hormone testosterone secreted during
steroidogenesis by Leydig cells. Identical results were
obtained by Boudou et al. (2013) who showed that
intraperitoneal administration of the essential oil of
Syzygium aromaticum to rats improves the structure
of testicular tissue. Thus, the increase in the weight of
the testicles is therefore linked to that in the number
of germinal and somatic cells of the testicles. The
normal appearance of spermatogenesis with the
presence of spermatozoa in the seminiferous tubules
and in the epididymis in control and treated rats
shows that EEZGTB would have a positive effect on

spermatogenesis.

Conclusion

This study is part of the development of medicinal
plants. The objective of this work was to evaluate the
effect of the ethanolic extract of trunk bark of
Zanthxoylum gilletii on the reproductive organs of
male rats. The phytochemical study based on specific
tests showed that the extract does not contain
saponosides, quinones and tannins (catechic and
gallic), but contains sterols and polyterpenes,
polyphenols, flavonoids and alkaloids. The presence
of these chemical elements would be at the origin of
the therapeutic virtues of the trunk bark of
Zanthoxylum gilletii. The study of the acute oral
toxicity of the extract revealed that it is non-toxic,
with a lethal dose greater than 2000 mg/kg bw and
does not induce any change in body weight.
Furthermore, doses of 500 and 1000 mg/kg body
weight of the extract led to a significant increase in
the weight of the reproductive organs in the treated
rats. The ethanolic extract of trunk bark of
Zanthxoylum gilletii would be a good stimulator of
male fertility. The histological study of the sections
carried out also revealed a normal-looking structure

in the testicles and epididymis of the treated animals.
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A high concentration of spermatozoa was observed in
the seminiferous tubules and in the epididymis of rats
receiving the extract. The ethanolic extract of trunk
bark of Zanthoxylum gilletii therefore seems to have
an androgenic effect modulating the fertility of male
rats thanks to its richness in flavonoids. The results
obtained are satisfactory, in order to complete this
study, it would be of great interest to evaluate sperm
research towards the

parameters and direct

production of improved drugs.

Acknowledgements
Acknwledgements are due to all those who assisted in

the completion of this research.

References
Agrarwal SS, Chauhan S, Marthur R. 1986.
Antifertility affects of embelin in male rats.

Andrologia 2, 125-131.

Amini A, Kamkar F. 2005. The effects of gossypol
on spermatogenesis in NMRI mice. Iranian Journal of

Sciences & Technology Transaction A 29(A1) ,123-
133.

Basli A, Chibane M, Madani K, Oukil N. 2012.
Activité antibactérienne des polyphénols extraits
d’'une plante médicinale de la flore d’Algérie:

Origanum glandulosum Desf. Phytothérapie 10, 2—9.

Bayle M.

métabolites

2017. Potentiel antidiabétique de

de polyphénols : les urolithines.
Médecine humaine et pathologie. These, Université

Montpellier, 197p.

Bidié AP, N’Guessan BB, Yapo AF, N’Guessan
JD, Djaman AJ. 2011. Activités antioxydantes de
médicinales de la

dix plantes pharmacopée

ivoirienne. Sciences & Nature 8(1), 1-11.

Bordbar, H Esmaeilpour T, Dehghani F,
Panjehshahin MR. 2013. Stereological study of the
effect of ginger’s alcoholic extract on the testis in
busulphan-induced infertility in rats. Iran Journal

Reproduction Medicine 11(6), 467-472.

2024

Boudou F, Berroukche A, Bendahmane-Salmi
M. 2013. Ameliorative Effects of Syzygium
aromaticum Essenttial Oil on Fertility in Male
Exposed to Manganese. Toxicology and Industrial

Health 3, 85-91.

Bougherara MI. 2015. Caractérisation
physicochimique et biochimique dun extrait de
Pistacia Lentiscus et détermination de ses effets sur
certains parameétres biologiques. Thése, Universite

Badji Mokhtar- Annaba d’Algérie, 136p.

Bounihi A. 2015. Criblage phytochimique, étude
toxicologique et valorisation pharmacologique de
officinalis et Mentha rotundiafolia

(Lamiacées). These de Doctorat en pharmacie.

Melissa

Université Mohammed V. Rabat (Maroc), 199p.

Brima EI. 2017. Toxic Elements in Different
Medicinal Plants and the Impact on Human Health.
International Journal of Environmental Research

Public Health 14 (10), 2-9.

Chemes HE. 2001. .Infancy is not a quiescent
period of testicular developement. International.

Journal. Andrology 24,2-7.

Fernando WG. 2012. Plants: An International
Scientific Open Access Journal to Publish All Facets
of Plants, Their Functions and Interactions with the
Environment and Other Living Organisms. Plants

(Basel) 1(1), 1-5.

Ghazghazia H, Chediab A, Abderrazakb M,
Brahima H. 2013. Comparaison des contenus en
polyphénols et de l'activité antioxydante des extraits
méthanoliques de quatre plantes collectées du nord
de Tunisie. Microbiology Hygieéne Alimentaire 25
(73), 37-41 (4éme Journée GEDIV 4 et 5 mai 2013).

Hodge HC, Sterner JH. 1943. Determination of
substances acute toxicity by LD Bs50B. Amer.

American Industrial Hygene Association 10, 93.

Jehangir A, Nagi A. H, Shahzad M, Zia A. 2010.
The hepato-protective effect of Cassia fistula
(Amaltas) leaves in isoniazid and rifampicin induced

hepatotoxicity in rodents. Biomedica 26, 25 — 29.

154 | Emmanue et al.



Katiyar C, Gupta A, Kanjilal S, Katiyar S. 2012.
Drug discovery from plant sources: An integrated
International

approach. Quarterly Journal of

Research in Ayurveda 33(1), 10-9.

Koné M, Bléyéré NM, Yapo AP, Vangab MO,
Ehilé EE. 2009. Evaluation de la toxicité d’un extrait
aqueux de Sacoglottis gabonensis (Baille) Urban
(Humiricaeae) chez les rongeurs, une plante utilisée
dans le traitement de l'ulcére de Burili en Cote
d’Ivoire. International Journal of Biology Chemical

Sciences 3(6), 1286-1296.

Kouadio KJ, Shcherazade FO-S, Georges A,
N’guessan EZ, Koffi RK, Kouassi EB, Kangah
MK, Jean-Jacques KK, Severin K. 2021. Activité
anti-inflammatoire et études phytochimiques de
Pextrait aqueux des écorces Distemonanthus
benthamianus Baill. (Caesalpiniaceae: Leguminosae-
Caesalpinioideae). European Scientific Journal (ESJ)

17(7), 74.

Kumar V, Kural Mr, Pereira Bmj, Roy P. 2008.
Spearmint induced hypothalamic oxidative stress and
testicular anti-androgenicity in male rats altered
levels of gene expression, enzymes and hormones.

Food and Chemical Toxicology 46, 3563-3570

Leblanc GA.
Toxicology, 4¢me édition, John Wiley & Sons, Hoboken
(USA), Vol 2, 670p.

2010. A Textbook of Modern

Lima AL, Almves AF, Mozzini-Monteiro T,
Olivera TR, Leite FC, Matias WN, Branco MV,
SOUZA MF, Piuvezam MR. 2016. Anti-
inflammatory activity and acute toxicity studies of
hydroalcoholic extract of Herissantia tiubae. Revista

Braseleira de Farmacognosia 26(2), 225-232.

Logiel A, Jors E, Akugizibwe P, Ahnfeldt-
Mollerup P. 2021. Prevalence and socio-economic
factors affecting the use of traditional medicine
among adults of Katikekile Subcounty, Moroto
District, Uganda. African Health Sciences 21(3),
1410-1417.

2024

Mamyrbekova-Bekro JA, Boua BB, Kouassi
K.C, Bekro Y-A, 2013. Sur 'annalyse qualitative et
pharmacologique de 2 plantes anthihypertensives
utlisées a N’gramanssabo en Cote d’Ivoire. Nature &
Tecnologie, B-Sciences Agronomiques et Biologique
8, 2-12.

Mangambu MD, Mushagalusa KF, Kadima NJ.
2014. Contribution a I'étude photochimique de
quelques plantes médicinales antidiabetiques de la
ville de Bukavu et ses environs (Sud-Kivu, RD
Congo). Journal of Applied Biosciences 75, 6211-

6220.

Mbaihougadobe S, Ngakegni-Limbili AC,
Gouollaly T, Ngaissona P, Koane JN,
Nkounkou LC, Mahmout Y, Ouamba JM. 2017.
Inventaire et essais phytochimiques sur quelques
plantes du Tchad utilisées dans le traitement de la
goutte. International Journal of Biological and
Chemical Sciences 11(6), 2693-2703.

Mukhallad AM, Mohamad MJ, Hatham D.
2009. Effect of black seeds (Nigella sativa) on
spermatogenesis and fertility of male Albinos rats.
Medecine and

International Research Journal

Medical Sciences 4, 386-390.

OCDE. 2001. Ligne directrice de 'OCDE pour les
essais de produits chimiques: Toxicité orale aigué.
Methode par classe de Toxicité Aigué. OCDE 423p14

Okagu IU, Ogugua NV, Okolo OB, Okezie A,
Okafor NS. 2021. Acute Toxicity Profiles and
Malaria Chemoprotective Properties of Methanol
Extract of Zanthoxylum Zanthoxyloides Root Bark
and its Fractions.

Okagu IU, Ndefo JC, Aham EC, Udenigwe CC.
2021. Zanthoxylum Species: A  Comprehensive
Phytochemistry,
Pharmacological and Nutraceutical Applications.

Molecules 26(13), 2-38.

Review of Traditional Uses,

Orsot B A, Soro S, Konkon NG, Koné D, Zirihi
GN. 2016. Etude ethnobotanique et évaluation in
vitro de l'activité antifongique des extraits de 1’écorce
de Zanthoxylum gilletii (de Wild Waterman) sur deux
souches phytopathogenes de Sclerotium rolfsii.
Journal of Applied Biosciences 98, 9309-9322.

155 | Emmanue et al.



Raza M, Al-Shabanah OA, El-Hadiyah T, Al-
Majed AA. 2002. Effect of prolonged vigabatrin
treatement on haematological parameters in plasma,
liverand kinney of Swiss albino mice. Sci Pharma

70,135-145.

Russel JA, 1997. Effects of growth hormone on
protein and carbohydrate metabolism. American
Journal of Clinical Nutrition (5), 404.

Schinckel A, Johnson RK, Pumfrey RA,
Zimmerman DR. 1983. Testicular growth in boars
of different genetic lines and its relationship to
reproductive performance. Journal Science Animal

56(5), 1065-1076.

Seller RS, Michael B, Roome N, Johnson JK,
Yano B.L, Perry R, Schafer K. 2007. Society of
toxicologic pathology position paper: organ weigth
recommendations for toxicology studies. Toxicology
Pathology 35(5), 751-755.

Sinan KI, Zengin G, Bene K, Mahomoodally
MF. 2019. Chemistry and pharmacology of three
antiplasmodial traditional medicinal plants from
tropical Africa- A review. South African Journal of

Botany, 2-12p.

Stocco DM. 2002. Clinical discovers associated with
abnormal cholesterol transport : mutations in the
steroidogenic acute regulatory protein. Molecular

Cells Endocrinology 191(2), 19-25.

Thakur M, Dixit VK. 2007. Aphrodisiac activity of
dactilorhiza hatagirea (D.Don) Soo in Male Albino
Rats. Evidence-Based complementary and Alternative
Medicine 4(1), 29-31.

Waterman PG, Grundon MF. 1983. Chemistry
and chemical taxonomy of the rutaceae ii. The
chemosystematics of the zanthoxylum/fagara

complex. Taxon 22(2/3), 177—203.

2024

Woode E, Alhassan A, Abaidoo CS. 2011. Effect
of ethanolic fruit extract of Xylopia aethiopica on
reproductive function of male rats. International
Journal of Pharmacology and Biomedical Research 2

(3), 161-165.

Yoo S, Kim K, Nam H, Lee D. 2018. Discovering
Health Benefits of Phytochemicals with Integrated
Analysis of the Molecular Network, Chemical
Evidence.

Properties and Ethnopharmacological

Nutrients 10(8), 2-17.

Zade VS, Dadhadkar DK, Thakare VG, Pare
SR . 2013. Effect of Aqueous Extract of Moringa
oleifera Seed on Sexual Activity of Male Albino Rats.
Biological Formun and International Journal 5(1),

415-442.

Zirihi GN, Kra AK, Guédé-Guina F. 2003.
Evaluation de lactivité antifongique de Microglossa
Pirifolia (Larmarck, O. Kuntze) (Asteraceae) "PYMI"
sur la croissance in vitro de Candida albicans. Revue

de Médecine et Pharmacie- African 17, 11-8.

Zirihi GN, Datté JY, Kra-Adou K.M, Grellier P.
2007. Phytochemical and pharmacological studies of
the alcoholic extract (MFA) of Fagara macrophylla
(Oliv.) Engl. (Rutaceae): the chemical structure of the
active compound inducing antipaludic activity,

Journal of Chinese Clinical Medicine 2(4), 205-210.

Zougrou NE. 2017. Evaluation des effets
toxicologiques et pharmacologiques dun extrait
aqueux de Cnestis ferruginea vahl ex dc.
(Connaraceae) sur le systeme reproducteur des rats
male et femelle. Thése de Doctorat d’Etat, UFR
Biosciences, Université Félix Houphouét-Boigny,

Abidjan, Cote d’Ivoire, 226p.

156 | Emmanuel et al.



