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Abstract

Diarrhoeic diseases caused several million deaths in the world annually, especially in Africa. 52 billion
FCFA is annual attributed to this disease in Benin. They are very little scientific workonplants which can
curediarrhoeic diseases in Benin. The aim of this study is to perform phytochemical screening,
toxicological study of aqueous and ethanolic extracts of Mangifera Indica, Cajanus cajan and
Piliostigma thonningii leaves and the relationship between the phytochemical compositions.

The leaves of this plants contained notably tannins and flavonoid which show good relationship.
Aqueous and ethanolic extracts have LDso > 5000mg / kg w.b and are not toxic on shrimp larvae.
Practically no significant effect was observed on rats (hematological and biochemical parameters:
P>0.05).

This study demonstrated relationship between the phytochemical compositions of the three plants with no
toxic effect. Further antidiarrheal studies of these extracts will provide better insights on this plants and
endogenous practice.

Keywords: diarrhea, phytochemical, relationship, sreening, toxicity

Introduction

Diarrhoeic diseases caused several million of deaths in the world annually ™. In developing
countries they are the most common causes of morbidity and mortality 1. It is well known that
diarrhoeic diseases are the leading causes of young children illness and death in developing
countries Bl. According to the World Health Organization, there are approximately 2 billion
annual cases of diarrhea in the world. Diarrhea is the leading cause of death in children
younger than 5 years old and kills 1.5 millions children each year ®l. Umesherported, Rohde
and Northrup estimated that annually diarrhoea Killed up 5 million children in developing
countries B1,

Like developing countries, diarrhoeic diseases are most important in Benin. Each year, Benin
loses 52 billion F CFA due to poor sanitation. These loss due of diarrhea are causing by: the
premature death of children under five old or during illness; quality of medicinal treatement,
etc. 1,

Several treatments are available such as: oral rehydration, antibiotic therapy and others
treatments called retarding intestinal transit. Many of these synthetic chemicals like
diphenoxylate, loperamide and antibiotics available for diarrhea treatment but some of them
have side effects [¢l. The antibiotics usually used, such as sulphamides, ampicillin and cyclins,
which are not only expensive but are therefore less accessible to populations, are becoming
increasingly inactive. In 1981, the strains of Shigella Dysenteriae were sensitive to nalidixic
acid. In 1992, 100% of these stump were resistant ['],

The search for new treatments accessible and available to the population is necessary and
important.

In African traditional environment, the use of plants against various diseases knows an
increasing in recent years. It can be explained by cultural reasons, the decline in purchasing
power, the high cost of conventional drugs, mistrust of modern synthetic products [,

Although these plants are commonly used to treat various diseases traditionally, there is a
paucity of scientific data to support their effectiveness and user safety. Ethnobotanical studies
carried out in several African countries have shown that many of these plants are used by
people in the traditional treatment of diarrheal diseases [ 1. These data support the hypothesis
that the plants reported in this study have antidiarrheal properties.
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The purpose of the present study is to reveal the
phytochemical families present in the leaves of Mangifera
indica, Cajanus cajan and Piliostigma thonningii used against
diarrhea in Benin. Specifically, the relationship between these
secondary metabolites identified,the antidiarrheal effects and
finally the possible risk of toxicity on the patients will be
established.

Material and Methods

Material

Plant material

The plant material is contitued of the leaves of Mangifera
indica; Cajanus cajan and Piliostigma thonningii. Fresh
leaves were collected in February 2017 between 11lh and
12h30. The leaves of Mangifera indica were collected at
Abomey-Calavi in the south Atlantic department under a
mango tree. The leaves of Piliostigama thonningii and
Cajanus cajan were collected at Abomey in center of Benin.
Piliostigma thonningii come from plants whose morphology
indicates the passage of vegetation fires some time before.
Cajanus cajan leaves, were collected in a field of plant
cultivation after harvesting the seeds during the fallow land
period. Plants were identified at National Herbarium of the
Faculty of Science and Technology of Abomey-Calavi
University. The leaves of each plant were dried separatlyin
the shade for two weeks in the Faculty of Pharmacy at the
University of Abomey-Calavi and reduced to powder using an
electric grinder (Flour Gills NIG: EL. 1827).

Animal material

Animal material is constituted shrimp larvae Artemia salina
and Wistar rats. Brine shrimp eggs obtained from JBL society
(JBL Gmbh&Co.KG, Germany), were hatched in sea water.
After 24 hours incubation at room temperature (22 °C - 29
°C), the larvae were collected.

Wistar rats of either sex (145 - 172 g), provided by the
Department of Animal Physiology of University of Lomé
were used. They were put in a standard environmental
condition with fed rodent in diets standard.

Methods

Extraction

The aqueous extract which is the use form of the different
plants by the population against the diarrhea is privileged. To
this aqueous extract we added the ethanolic extract in order to
extract the maximum of secondary metabolites. Thus, 50 g of
the each leaves powder were added to a Erlenmeyer flask with
50 ml distilled water and then heated to boiling for
approximately 30 min. Then, the raw extract was filtered in
hot condition with Whatman filter paper to remove any
fibrous impurities. As the same way, 50g of each leaves
powder were macerated in 500ml of ethanol for 48 hours.
After filtration, the pure aqueous or ethanolic extracts were
then concentrated in a rotavapor under vacuum and stored at -
4 °C in a freezer until use.

Determination of phytochemical constituents

Phytochemical screening were carried out directly on the
differents leaves powders. The powders were subjected to
standard phytochemical analyses for different constituents
such as tannins, alkaloids, flavonoids, anthraquinones,
glycosides, saponins, phenols... as described by Houghton and
Raman [ adapted of conditions of Pharmacognosy and the
Essentials Oils Laboratory of Abomey-Calavi University

where the tests were taking place. It’s matter of qualitative
analyze based on coloration and precipitation reactions.

Brine Shrimp Lethality Assay

The cytotoxic activity of the leaves extracts of the three plants
was evaluated using Brine shrimp lethality bioassay. The test
is based on the survival of shrimp larvae in sea water in the
presence of the test solution. Its interest lies in understanding
the possible side effects that would result from traditional use
of leaves of Mangifera indica; Cajanus cajan or Piliostigma
thonningii against diarrhoea diseases. 50 mg/ml solution was
prepared with aqueous or ethanolic extract of Mangifera
indica, or Cajanus cajan or Piliostigma thonningii in distilled
water.

From each extract solution ( 50 mg/ml) a range of ten
successive dilutions (49 pg/ml, 98 pg/ml, 195 pg/ml, 391
pg/ml, 781 pg/ml, 1582 pg/ml, 3125 pg/ml, 6250 pg/ml,
12500 pg/ml, 25000 pg/ml) were obtained with sea water.
Eggs of A. salina were grown in an erlenmeyer containing sea
water taken from the Atlantic Ocean and filtered before use.
The mixture (eggs and sea water) was left under stirring for
48 hours. Meanwhile, the eggs were hatched to give birth to
young larvae (nauplii). Using a pipette, a colony of 16 live
larvae was placed in contact with the series of solutions of
graded concentrations of aqueous or ethanolic leaves extract
of Mangifera indica; Cajanus cajan and Piliostigma
thonningii. These solutions and the controls containing no
extract of plant were left stirring and read after 24 hours of
incubation. The total death and percentage of mortality
(death) at each dose level and control were determined. To
assess the degree of toxicity of the different species of plants,
the LCso and toxicity corresponding table according to
Mousseux 121,

Table 1: Correspondence between LCso and toxicity

Clso Toxicité

LCs0> 100pg/ml ou 0,1mg/ml - - (non-toxic)

100pg/ml > LCs0> 50pug/ml ou

0,05mg/ml + (lowtoxicity)

50pg/ml > LCso > 10pg/ml ou

0,01mg/ml ++ (Moderatetoxicity)

LCso < 10 pg/ml +++ (High toxicity)

Acute toxicity test with haematological and biochemical
parameters dosage

Acute oral toxicity assay was performed using the limit test
dose according to Woo-SikJeong. et al., 3. Twenty-one
female wistar rats randomly divided into seven groups (n = 3)
were constitued. The rats of each group were individually
administered a single oral dose of 5000 mg/kg of extract
(aqueous or ethanolic) of Mangifera indica, Cajanus cajan
and Piliostigma thonningii (one after the other at a grace
observation period of 24 h). The control group received water
vehicle (10 ml/kg). Animals were observed individually for a
period of 4 h for immediate signs of toxicity and mortality
and at least once daily for 14 days for delayed mortality and
toxic symptoms, such as changes in skin and fur, eyes,
mucous membranes, convulsion, salivation, diarrhea,
lethargy, sleep and coma. Body weights were measured on the
day of dosing (Day 0) prior to treatment, 1 to 14 days after
dosing. On the 15th day after administration, the survivor
animals were weighed and blood samples were collected from
overnight fasted rats under anesthesia by retro-orbital
bleeding into tubes with and without EDTA for hematological
and biochemical analyses and the rats were sacrificed. Then
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the vital organs including heart, lungs, livers, kidneys, spleen,
and sex organs were grossly examined. The blood tubes
without EDTA were centrifuged at 3000 rpm for 10 min and
serum was separated and stored at -20 °C for biochemical
analyses.

Blood analysis

White blood cell count (WBC), red blood cell count (RBC),
hemoglobin (HGB), hematocrit (HCT), mean corpuscular
volume (MCV), mean corpuscular haemoglobin concentration
(MCHC), mean corpuscular hemoglobin (MCH) and platelet
count (PLT) were determined as hematological parameters
using an automatic hematological analyzer (BC-2800,
Mindray- China).

Biochemical analysis

The following marker enzymes were measured in the serum
as biochemical indicators for liver injury/dysfunction: alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), total bilirubin (TB), total protein
(TP), cholesterol and triglycerides. Kidney dysfunction was
indicated by creatinine and blood urea levels. Glucose was
assessed to evaluate pancreatic function. Standardized
diagnostic kits purchased from Human GmbH. D-65205,
Wiesbaden, Germany were used for spectrophotometric
determination of the biochemical parameters.

Statistical Analysis
Cytotoxicity test: Statistical analysis for each extract or

sample the lethal concentration that causes 50% death (LCso)
was calculated at 95% confidence interval by linear regression
analysis and also by using the probit analysis method
following Ullah et al., . A regression line equation was
derived for each extract with the mortality data obtained and,
it was then used to calculate the LCs value.

Acute toxicity test: The results are expressed as mean *
standard error of mean (SEM). Data were analysed by one-
way analysis of variance followed by Tukey post-hoc test.
Results were considered to be significant at P<0.05. All
statistical analyses were carried out using GraphPad Prism
5.00 (GraphPad Software Inc., CA, USA).

Results

a. Pants extracts

Two extracts (aqueous and ethanolic) were obtained for each
plant. A total 6 plants extracts color and different aspects
were obtained and used. Extraction yields for aqueous
extracts were 14.10% for Mangifera indica, 13.033% for
Cajanus cajan and 17.11% for Piliostigma thonningii. As for
the ethanolic extracts, the yields obtained are respectively
14.94%, 12.67% and 19.29% for Mangifera indica, Cajanus
cajan and Piliostigma thonningii.

b. Phytochemical analysis of powder leaves M. ind; C.
cajan and P. thonningii
Phytochemcalcomponds identified in
powders is summer in Table 2.

differents plants

Table 2: Phytochemical screening results of powder leaves of M.indica, C. cajan and of P. thonningii

. Species of plant leaves studied
Chemical Compounds C.cajan | M. indica | P.thonningii
Alkaloids - + +
Cathetic tannins ++ ++ +4++
Gallic tannins ++ ++ +4++
Flavonoids ++ ++ ++
Anthocyanins - + ++
Leucoanthocyanes ++ + ++
Quinone derivatives - ++ ++
Saponins - + -
Triterpenoids - - -
Steroids - - +
Cyanogenicderivatives -
Mucilage + + ++
Coumarins - +
Reducingcompounds ++ ++ +
Free anthracenederivatives + + ++
Combined anthracene derivatives O-heterosides - + -
Combined anthracene derivatives C-heterosides - - -

Legends: - = absent ; + = less present ; ++ = abundant ; +++ = very abundant

These results showed that the powdery samples of the three
species (M. indica, C. cajan and P. thonningii) contain the
tannins (catechics and gallics) more abundant in the P.
thonningii leaves  than in  others,  flavinoids,
leucoanthocyanins, mucilages, reducing compounds and free
antracenic  derivatives.  Triterpenoids,  cardenosides,
cyanogenic derivatives and C-heterosides were absents in all
samples. For other secondary metabolites (alkaloid,
Anthocyanins, quinone derivatives, saponosides, steroids,
coumarins and O-heterosides), the results vary from powder

to another (Table 2).

c. Brine Shrimp Lethality Assay

The aqueous and ethanolic extracts of the three plants (M.
indica, C. cajan and P. thonningii) showed positive results
(lethality) on the Brine Shrimp larvae indicating that the test
samples are biologically active.The lethal concentration
(LCso) graphically determined (figures 1a, 1b, 1c and 1d) are
in table3.
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Fig e: Ethanolic extract of Mangifera indica

Fig f: Ethanolic extract of Piliostigma thonningii

Fig 1: Sensivity curves of the differents leaves extracts of the three plants studied on shrimp larvae

Table 3: CL50 values of the extracts on M. indica, Cajanus cajan
and P. thonningii

Extraits des feuilles LCso (mg/ml)
Aqueous extract of Cajanus cajan 4,28
Aqueous extract of Mangifera indica 7,37
Aqueous extract of Piliostigma thonningii 4,29
Ethanolic extract of Cajanus cajan 3,17
Ethanolic extract of Mangifera indica 4,04
Ethanolic extract of Piliostigma thonningii 1,73

d. Acute toxicity test with haematological and biochemical
parameters dosage

After the rats were orally given a single dose of the extracts at
5000 mg/kg of Magifera indica, Cajanus cajan and
Piliostigma thonningii no death of rats was recorded for a
period of 4 h. Also any behavioral changes and lethargy was
not observed in treated groups for 14 days post-treatment.
Body weight treated rats wasn't significantly changed relative
to that of the control group table 4. No macroscopic
abnormalities of the internal organs were observed at the end
of the observations.
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Table 4: Effect of extracts on the animals mean weight 14 days after administration of the extracts

Control Groups treated orally with the different extracts at the single dose of 5000mg / kg b.w.
Distilled water a-M.ind a-C.c a-P.th e-M.ind e-C.c e-P.th
176 £ 0,98 177 £2,27 172 £2,41 175+ 0,02 170+ 0,58 169 +2,31 178 £1,50

Each value represents the mean £ ESM (n=3) of the animals
body weight at the end of the observation; b.w. = body mass
of animals. No significant difference between the control and
treated groups (P>0.05, ANOVA). a-M. ind = aqueous leaves
extract of Mangifera indica; a-C.c = aqueous leaves extract of
Cajanus cajan; a-P.th = aqueous leaves extract of Piliostigma
thonningii; e-M.ind = ethanolic leaves extract of Mangifera
indica; e-C.c = ethanolic leaves extract of Cajanus cajan; e-

Analysis of the hematological parameters showed no
significant difference between treated groups and control
group (P>0, 05) except for the white blood cell count of the
rats treated with Mangifera indica aqueous extract which
experienced significant increaseand the red blood cells rate of
the animals treated with Cajanus cajan ethanolic extract
which experienced significant decrease compared with the
control group (P<0.05). (Table5).

P.th = ethanolic leaves extract of Piliostigma thonningii.

Table 5: Effect of the extracts of a-M.ind; a-C.c; a-P.th; e-M.ind; e-C.c and of e-P.th on of the hematological parameters rate

Paramters Control Groups treated orally with the different extracts at the single dose of 5000mg / kg b.w.
Eau distillée a-M.ind a-C.c a-P.th e-M.ind e-C.c e-P.th
GB (10%/pL) | 10,83 +1,33 16,67 £1,09* 11,87+ 1,42 10,47 £ 0,65 13,30+0,47 16,87+0,43* 13,10 £1,17
GR (105/ul) | 08,8 3+ 0,08 07,64+ 0,20* 08,14+0,41 08,68 £ 0,23 08,27+0,18 08,16 £ 0,14 08,46 £ 0,28
HGB (g/dl) 15,5+0,15 14,63 + 0,13 14,67+0,50 15,17 £ 0,41 15,63+0,38 14,53 + 0,35 15,4 £ 0,55
(HCT)% 47,3+0,49 41,77 £0,79 43,53+2,10 46,37 £ 0,90 46,9+0,00 46,9 = 0,00 46,9 = 0,00
MCV/(fL) 53,53+ 0,23 54,73 £ 0,62 53,53+1,24 53,47 £ 0,94 55,53+0,43 52,43+1,0 54,6 +0,70
MCH (pg) 17,57 £ 0,03 19,2 + 0,67 18,07+0,29 17,5+0,35 18,9+0,36 17,83 £ 0,52 18,2+ 0,29
MCHC (g/dl) | 32,77 £0,09 35,1+ 1,00 33,77+0,75 32,7+0,26 34,03+0,44 34+£0,36 33,33£0,35
PLT (10%ul) | 963,3+64,18 884 £ 168,5 864,7 £52,52 964,3 £140,1 779 £72,19 930,7+18,78 814,3 £118,4

Values are expressed as mean * standard error of mean (SEM, n = 3); **P<0.01, *P<0.05 vs. control (one way analysis of variance (ANOVA)
followed by Tukey’s multiple comparison test).

ALT, PAL, creatinine, total protein, total bilirubin, bilirubin
C, and Glucose levels in the treated groups compared to the
control group (P>0.05) (Table6).

Oral single-dose administration of 5000 mg / kg body weight
of the extracts a-M.ind; a-C.c; a-P.th; e-M.ind; e-C.c and e-
P.th caused no significant changes in the blood levels of AST,

Table 6: Mean blood clinical chemistry value of control and treated rats with different extracts in oral acute toxicity

Parameters Controle Groups traited with each extract of 5000mg/kg of PC
Distilled water a-M.ind a-C.c a-P.th e-M.ind e-C.c e-P.th

PT 47,83+7,25 46,87+4,86 53+7,95 54,03+6,36 | 56,83+3,66 | 52,83+2,48 45,07+1,14
BILT 0,167+0,032 0,12+0,04 0,39+0,07 | 0,38+0,10 | 0,22+0,052 | 0,29+0,094 0,32+0,072
BIL C 0,01+0,00 0,03+0,00 0,03+0,01 | 0,03+0,01 | 0,03+0,01 0,04+0,01 0,04+0,01
ALAT 44 434591 46,63%3,32 54,3+3,90 52,87+3,28 | 43,03+5,95 32,80+7,67 28,17+5,48
ASAT 63,17+3,36 74,77+10,20 | 75,23+12,92 | 69,87+7,39 | 86,60+3,92 59,47+1,10 57,50+4,51
GLUC 1,472+0,07 1,52+0,13 1,41+0,14 1,33+0,16 | 1,39+0,22 1,23+0,07 1,20+0,13
CREJ2 0,57+0,05 0,51+0,02 0,48+0,06 | 0,48+0,02 | 0,65+0,04 0,57+0,01 0,50+0,07
PAL 111+11,85 126,3+24,91 | 140,7+10,11 | 166+24,11 | 78,67+8,19 | 108,30+38,97 | 65,33+16,19

Discussion other antidiarrheal plants such as Suwertiachirata ° and

Buchholzia [?9],

In contrast, other authors for the same plants did not report the
presence of tannins or flavonoids in their samples 1. The
absence of favonoids in Cajanus cajan and Piliostigma
thonningii leaf extracts harvested in Nigeria wasalso noticed
119 28] This difference in composition compared to our results
could be explained by the chemotype phenomenon (different
geographical origins: Benin and Nigeria of the studied plants)
or by the method of extraction or detection used.

The leaf powders of Mangifera indica, Cajanus cajan and
Piliostigma thonningii acclimated in Benin all remarkably
contain tannins and flavonoids. Many previous studies on the
antidiarrhoeal properties of various plants indicate tannins and
flavonoids as responsible for the antidiarrheal effects noticed
[29-34 Tannins have the ability to denature proteins in the
intestinal mucosa by forming tannates that make the intestinal
mucosa more resisxtant to chemical alterations thus reducing

In african traditional field, the use of plants against various
diseases has grown more and more in recent years. Although
these plants were traditionally used against a variety of
diseases, there are paucity scientific data in support of their
efficacy and safety.

The phytochemical analysis of the powder samples from
Mangifera indica, Cajanus cajan and Piliostigma thonningii
leaves revealed the presence tannins (catechics and gallics)
more abundant in the Piliostigma thonningii leaves than in
others, flavonoids, leucoanthocyanins, mucilages, reducing
compounds and free antracenic derivatives in all samples
(Table 1). These results confirm those obtained by several
researchers on the leaves of Mangifera indica: 5% on
Cajanus cajan: 182U and on the leaves of Piliostigma
thonningii: (2241,

The leaves powders of the three plants showed a
phytochemical profile somewhat similar to those reported on
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secretion 3. As for flavonoids, their antidiarrheal effects are
reflected in the inhibition of intestinal motility and
hydroelectrolitic secretion B8, Theses secondary metabolite
are mainly present in our three powders samples (Mangifera
indica, Cajanus cajan and Piliostigma thonningii), we can
speculate that there is a relationship between the
phytochemical composition of these plants acclimated in
Benin and diarrhea.

Many previous researches reported that the use of medicinal
plants have toxicity risk, B 38, We find it necessary to
evaluate the toxicity of our plants extracts in order to protect
people healthy. The larval toxicity test of leave aqueous and
ethanolic extracts of leaves of Mangifera indica, Cajanus
cajan and Piliostigma thonningii revealed, based on the LCso
and the table of toxicity correspondence (Table 1) established
by Mousseux 4, show that ours extracts are no toxic on
shrimp larvae because theirs LCs are less than 0.1 mg / ml.
These observations corroborate those reported by Anand et al.
139, on the Mangifera indica leaf extract; Njeruand et al. 4,
on the Piliostigma thonningii leaf extract by Bussmann and et
al. " on the Cajanus cajan leaf extract. However, the
ethanolic extracts of our three plants appeared more toxic on
the shrimp larvae (Artemiasalina) than the aqueous extracts.
The same observations were made by Bussmann and et al. [*4
who reported that the alcohol extracts of Peru plants were
found to be more toxic than their aqueous extracts.

Our results are contrary to those obtained by Mazharal and et
al. 2 who found during their studies that the leaf and root
extracts of Cajanuscajan showed a high degree of toxicity on
shrimp larvae. In 2013, Ngutaand et al. 1], demonstrated the
possibility of cytotoxicity variability between leaf extracts of
Piliostigma thonningii harvested in Kenya and Malawi.
Taking into account the established correlation between the
toxicity of shrimp larvae and that of human cellslines
particularly lung carcinoma (A-549) and colon carcinoma
(HT-29) 14 the use of leaves of Mangifera indica, Cajanus
cajan and Piliostgma thonningii harvested in Benin may be
considered less toxic.

Concerning the acute oral toxicity of aqueous and ethanolic
extracts of leaf of Mangifera indica, cajanus cajan and
Piliostigma thonningii reveal an LDsy> 5000mg / kg of the
body weight of the rats.Thus, referring to the Hodge and
Stemer 31, scale the orally administered the aqueous and
ethanolic extracts of the leaves of Mangifera indica, Cajanus
cajan and Piliostigma thonningii could be considered
practically non-toxic. These results support the findings of
Adamu et al. 8 and Ukwuani et al. 1, who demonstrated
that leaf extract of Piliostigma thonningii did not cause oral
toxicity in rats at dose hight than 5000 mg/kg. The same trend
was obtained & 491 using respectively aqueous stem bark
extract of Mangifera indica at the dose of 5000 mg/kg in
Wistar rats and ethanolic leaf extract of Cajanus cajan at the
DL50> 16.000 mg/kg of the body weight of the rats.

The haematological indices obtained in this study suggest that
our extracts are not toxic on haematological parameters.
However, the significant increase in the white blood cell
count of the rats treated with the aqueous extract of Mangifera
indica and the ethanolic extract of Cajanus cajan indicate that
these extracts stimulate the immune system. These extracts
can therefore be used against neutropenia. On the other hand,
leaf aqueous extract of Mangifera indica administrated of oral
unique dose of 5000mg/kg caused anemia after 14 days in the
treated animals, which suggests interference of this extract
with the production of red blood cells in the treated rats.

The results obtained in this study indicate that the aqueous
and ethanolic extracts of Mangifer aindica; Cajanus cajan
and Piliostigma thonningii administered orally in high doses
did not induce liver damage. Blood levels of AST, ALT, PAL,
creatinine, total protein, total bilirubin, bilirubin C, and
glucose in the treated groups did not increase Significant
compared to the control group (Table 6). These observations
corroborate those recently made by Muthupillai and et al. %
on the aqueous and methanolic extracts of Mangifera indica
and Dasofunjo K. and et al. 1 on the ethanolic extract of
Piliostigma thonningii which showed that the extracts of these
plants play a hepato protective role. The cyanogenic
derivatives are real poisons Y their absence in our leaf
extracts would explain in part the non-toxic effects observed.
The acute toxicity study of aqueous and ethanolic extracts of
Mangifera indica, Cajanus cajan and Piliostigama thonningii
extended to the determination of haematological and
biochemical parameters similar to the work of Woo-SikJeong
et al. [*3 on oil red ginseng is a first to our knowledge. In this
study, larval toxicity on Artemia salima and acute toxicity on
rats were carried out as the first step of safety evaluation,
which provides first safety information on the investigated
plants.

Conclusion

At the end, we note that the powders of the leaves of
Mangifera indica; Cajanus cajan and Piliostigma thonningii
contain secondary metabolites related to diarrhea. The
aqueous and ethanolic extracts of the leaves of the three plants
showed practically no toxicity on larvae of Artemia. The
safety of the six extracts is demonstrated at an oral dose
greater than 5000mg / kg body weight. These results confirm
the use of leaves of Mangifera indica, Cajanus cajan and
Piliostigma thonningii against diarrhea without risk of
toxicity. Further studies on the active fractions of the extracts
and their mode of action on diarrhea are needed and will
provide further insights into endogenous practices in relation
to leaf use of these plants against diarrhea.

Acknowledgement

We thank Norbert Togbénou and doctor Dhossey of
Physiological Laboratory of CERCOFLAM of Lome
Univercity for they multiple helps. All of us recognize the
professors Gbaguidi Fernand and KPOVIESSI Salomé for
theirs guidance and advice.

References

1. Field M. Intestinal ion transport and the pathophysiology
of diarrhea. J Clin. Invest. 2003; 111:931-943.

2. Amstrong D, Cohen J. Infectious diseases. Mosby, Spain.
1999; 1:1-35.

3. Umesh Parashar D, Joseph Bresee S, Roger Glass I. The
global burden of diarrhoeal disease in children. Bulletin
of the World Health Organization. 2003; 4:81.

4. Kent AJ, Banks MR. Pharmacological management of
diarrhea. Gastro enterol Clin North Am. 2010; 39(3):495-
507.

5. Water and Sanitation Program. Impacts économiques
d’un mauvais assainissement en Afrique. WSP. Mars,
2012, 6.

6. Anup M, Saikat D, Subhash CM. In vivo evaluation of
antidiarrhoeal activity of the seed of Swietenia
macrophylla King (Meliaceae). Trop J Pharm Res. 2007;
6(2):711-716.

~ 2976~



Journal of Pharmacognosy and Phytochemistry

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dosso M, Coulibaly M. Kadio. Place des diarrhées
bactériennes dans les pays en développement. Manuscrit
n°® PFO2. Journée en hommage au Professeur A. Dodin,
1998.

Calistus DN, Vincent C. Okore. Picralimanitida seed oil
I:  Hypoglycemic Actyvity. Journal of Advanced
Pharmacy Education & Research, ISSN 2249-3379,
2011; 2:147-153.

Salud Pérez Gutiérrez, Miguel Angel Zavala Sanchez,
Cuauhtemoc Pérez Gonzélez, Lucina Arias Garcia.
Antidiarrhoeal activity of different plants used in
traditional medicine.African Journal of Biotechnology.
2007; 6(25):2988-2994. ISSN 1684-5315.

Adjanohoun E, Adjakidje V, Ahyi MRA, Ake Assi L,
Akoegninou A, d'Almeida J, et al. Contribution aux
etudes ethnobotaniques et floristiques au Bénin A,C CT,
Paris. 1989, 895.

Houghton PJ, Raman A. Laboratory Handbook for the
Fractionation of Natural Extracts,” Chapman and Hall,
New York. 1998, 130-207. Do0i:10.1007/978-1-4615-
5809-5.

Mousseux M. Test de toxicité sur les larves de Artemia
salina et entretien d'un élevage de balanes, DEUST
Agquaculture;  Centre  Universitaire de  Nouvelle-
Calédonie, France, 1995.

Min-JiBak, Kyu-Bong Kim, Mira Jun, Woo-SikJeong.
Safety of red ginseng oil for single oral administration in
Spraguee Dawley rats, J Ginseng Res. 2014; 38:78-81.
Ullah MO, Haque M, Urmi KF, Zulfiker AHM, Anita
ES, Begum M et al. Anti-bacterial activity and brine
shrimp lethality bioassay of methanolic extracts of
fourteen different edible vegetables from Bangladesh.
Asian Pacific Journal of Tropical Biomedicine. 2003;
3(1):1-7.

Divyalashmi L, Aruna SS. Phytochemical analysis and
antibacterial activity of Mangifera indica and piper betle,
Int J Pharm Bio Sci. 2017; 8(2):84-91.

Sneha Jaiswal S. Evaluation of antibacterial potential and
phytochemical studies of Mangifera indica I. leaves
world, Journal of pharmaceutical research. 2016;
5(2):1220-1226.

Kaur HP, Kaur S, Prasad B, Manu Priya, Anjali.
Phytochemical, Antioxidant and Antibacterial Studies on
Bambusaa rundinacea and Mangifera indica, Int. J. Pure
App. Biosci, ISSN: 2320 — 7051. 2015; 3(3):87-93.
Raveena Devi R, Premalatha R, Saranya A. Comparative
analysis of phytochemical constituents and antibacterial
activity of leaf, seed and root extract of Cajanus cajan
(L.) Mill sp. International Journal of Current
Microbiology and Applied Sciences, ISSN: 2319-7706
2016, 5:485-494.

Tor-Anyiin, Terrumun Amom, Anyam, John Vershima.
Phytochemical evaluation and antibacterial activity: A
comparison of various extracts from some Nigerian trees.
Peak Journal of Medicinal Plant Research. ISSN 2331-
5776.2013; 1(2):13-18.

Meena Sahu, Devshree Vermaand, Harris KK.
Phytochemi calanalysis of the leaf, stem and seed extracts
of Cajanus cajan (dicotyledoneae: fabaceae); World
Journal of Pharmacy and Pharmaceutical Sciences, ISSN
2278 — 4357, 2014; 3(8):694-733.

Brito SA, Rodrigues FF, Campos AR, da Costa JG.
Evaluation of the antifungal activity and modulation
between Cajanus cajan (L.) Millsp. leaves and roots

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

~ 2977~

ethanolic extracts and conventional antifungals. Phcog
Mag, 2012; 8:103-6.

Thagriki Dluya, Dahiru Daniel, Yaduma Gaiuson. W.
Comparative biochemical evaluation of leaf extracts of
Ficussy comorusand Piliostigma thonningii plant. Journal
of Medicinal Plants Studies. 2015; 3(5):32-37.

Mustapha Tijjani A, Fanna I, Abdurahman Sule W, Buba
Grema, Mala Joseph C, Akan Baba Kura M et al.
Chemical and Proximate Contents of methanolic leaf
extract of Piliostigma Thonningiischum (Camel foot).
Journal of Chemical and Pharmaceutical Research. 2012;
4(5):2409-2414.

Egharevba, Henry Omoregie, Kunle, Folashade
Oluyemisi. Preliminary Phytochemical and Proximate
Analysis of the leaves of Piliostigma thonningii
(Schumach.) Milne-Redhead. Ethnobotanical Leaflets,
2010; 14:57-77.

Md. Forhad Ahmad. Antidiarrheal activity of aqueous
leaf extract of Swertia chirata in rats. ejpmr, 2017, 4(3),
53-58.

Chinedu Fred Anowi, Chibeze Ike, Emma Ezeokafor,
Chukwu  enweiwe  Ebere. the  phytochemical,
antispasmodic and antidiarrhoea properties of the
methanol extract of the leaves of Buchholzia coriacea
family capparaceae. int J curr pharm res. 2012; 4(3):52-
55.

Yakubu MT, Salimon SS. Antidiarrhoeal activity of
aqueous extract of Mangifera indica L. leaves in female
albino rats Journal of Ethnopharmacology. 2015;
163(2015)135-141.

Scholastica Obiorah, Emmanuel Eze, Damian Obiorah,
Nkiru  Orji, Umedum C. Phytochemical and
Antimicrobial Studies on the Extracts from Leaves of
Cajanus Cajan and Eucalyptus Globul us International
Conference on Environment, Chemistry and Biology
IPCBEE. 2012; 49:1-38.

Zubair Khalid Labu, Farhina Rahman Laboni, Mir. Md.
Abdullah-Al Mamun, Md. Sariful Islam Howlader.
Antidiarrhoeal Activity and Total Tannin Content of
Ethanolic Leaf Extract of Codiaeum variegatum. Dhaka
Univ. J Pharm. Sci. 2015; 14(1):87-90.

Abubakar K, Abubakar MR, Ugwah-Oguejiofor JC,
Muhammad AA, Usman M, Mshelia HE. Antidiarrhoel
activity of the saponin and flavonoid fractions of
Anarcadium occidentale leaves in albino rats.
Advancement in Medicinal Plant Research. ISSN: 2354-
2152, 2015; 3(1):23-28.

Ezike AC, Akah PA, Okoli CO, Ufere IK, Ezeudu E,
Okoye CF et al. Studies on gastrointestinal effects of
Desmodium velutinum:a traditional remedy for diarrhea.
American Journal of pharmacology and toxicology. 2014;
9(2):114-124.

Nsaka Lumpu S, Tona Lutete G, Kambu Kabangu O,
Cimanga Kanyangav S, Apers L, Pieters Vlietinck AJ.
Assessment of the antidiarrhoeal properties of the
aqueous extract, the 80% methanol extract and its soluble
fractions of the leaves of Alstonia congensis Engl.
(Apocynaceae) in  Wistar rats. Journal  of
Ethnopharmacology. 2012; 142:620-626.

Yi Qin, Jia-bo Wang, Wei-junKongg, Yan-ling Zhao,
Hui-yin Yang, Chun-mei Dai et al. The diarrhoeogenic
and antidiarrhoeal bidirectional effects of rhubarb and its
potential mechanism. Journal of Ethnopharmacology.
2011; 3:1096-1102.



Journal of Pharmacognosy and Phytochemistry

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47,

Jia-bo Wang, Yi Qin, Wei-jun Kong, Zhe-wei Wang,
Ling-naZeng, Fang Fang et al. Identification of the
antidiarrhoeal components in official rhubarb using liquid
chromatography tandem mass spectrometry, Food
Chemistry. 2011; 129:1737-1743.

Havagiray R, Ramesh C, Sadhna K. Study of
antidiarrhoeal activity of Calotropis gigantean R. B. R. in
experimental animals. J Pharma. Pharmaceut. Sci, 2004;
7:70-75.

Perez GS, Perez GC, Zavala MA. A study of
antidiarrhoeal properties of Loeselia Mexicana on mice
and rats. Phytomed. 2015; 12(9):670-674.

Dasofunjo K, Alagwu EA, Okwari OO. Ipav SS, Chikata
HC, Onazi AC. Effect of Ethanol Leaf Extract of
Piliostigma  thonningiion  Liver Function indices
following Pefloxacin induced Toxicity in Wistar Albino
Rats, 2015, 4.

Victor Kuete. Toxicological Survey of African Medicinal
Plants.Elsevier 32 Jamestown Road, London NW1 7BY
225 Wyman Street, Waltham, MA 02451, USA.
Geethashri A, Manikandan R, Ravishankar B, Veena
ASH. In vitro antimicrobial and cytotoxic effects of
Anacardium occidentale and Mangifera indicain oral
care, J Pharm Bioallied Sci. 2015; 7(1):69-74.

Sospeter N, Meshack AO, Silas MN, Samwel NO,
Mwaniki ~ Njeru J, Kuria KP. Antituberculous,
antimicrobial, cytotoxicity and phytochemical activity
study of Piliostigma thonningii extract fractions. JMPR,
ISSN 1996-0875. 2015; 9(22):655-663.

Bussmann RW, Malca G, Glenn A, Sharona D, Nilsenc
B, Parris B et al. Toxicity of medicinal plants used in
traditional medicine in Northern Peru, Journal of
Ethnopharmacology. 2011; 137:121-140.

Md. Mazharul Anwar, Marjina Akhter Kalpana, Bithika
Bhadra, Shahnaz Rahman, Sanjoy Sarker, Majeedul H.
Chowdhury, = Mohammed  Rahmatullah.  Antihy
perglycemic. Activity and Brine Shrimp Lethality Studies
on Methanol Extract of Cajanus Cajan (L.) Millsp.
Leaves and Roots Advances in Natural and Applied
Sciences, ISSN 1995-07482010, 2010; 4(3):311-316.
Joseph Mwanzia Nguta, James Mucunu Mbaria,
Winchester David Mvula. Brine shrimp toxicity and in
vitro antimicrobial activity of Piliostigma thonningii
(Schum.) Milne-Redh. [Leguminosae-Caesalpinioideae]
from Kenya and Malawi against some pathogens of
human and veterinary importance, Journal of Veterinary
Medicine and Animal Health. 2013; 5(9):251-256.
Carballo JL, Hernandez-Inda ZL, Pérez P, Garcia-
Gravalos MD. A comparison between two brine shrimp
assays to detect in vitro cytotoxicity in marine natural
products, BMC Biotechnology. 2002; 2(1):1-5.

Hodge HC, Sterner JH. Determination of substance acute
toxicity by LDsg, Am. Ind. Hyg. Assoc, 1943; 10:93-96.
Madara Alhaji Adamu, Tijani Adeniyi Yahaya Bitrus
Abigail, Salawu  Oluwa  kanyinsole  Adeola.
Pharmacological effects of Piliostigma thoningii leaf
extract on anxiety like behaviour and spatial memory in
Wistar albino rats. Phytopharmacology. 2013; 4(3):561-
568.

Ukwuani AN, Ihebunna O, Samuel RM, Peni 1J. Acute
Oral Toxicity and Antiulcer Activity of Piliostigma
thonningii Leaf Fraction in Albino rats. Bull. Env.
Pharmacol. Life Sci, ISSN 2277-18082012; 2012;
2(1):41-45.

48.

49,

50.

51.

~ 2978~

Emmanuel Nnanga Nga, Jacques Yinyang, Elisabeth
Baran a Bidias, Giséle Etame-Loe, Siegfried Didier
Dibong. Etude phytochimique et pharmacologique
d’Alchornea cordifolia (Schum. & Thonn.) Mull. Arg. et
de Mangifera indica dans le traitement traditionnel de la
maladie hémorroidaire, Journal of Applied Biosciences,
ISSN 1997-5902. 2017; 109:10649-10661.

Aja PM, Ibekwe VI, Ekpono EU, Ugwu, Okechukwu P.
C. Effect of Ethanol Extract of Cajanus cajan. Leaf on
Plasma Lipid Level in Albino rats, Int.J.Curr.Res, Aca.
Rev, 2015; 3(1):161-167.

Muthupillai ~ Karuppanan,  Manigandan  Krishnan,
Pavankumar  Padarthi, Elangovan  Namasivayam.
Hepatoprotective and Antioxidant Effect of Mangifera
Indica Leaf Extracts against Mercuric Chloride induced
Liver Toxicity in Mice, jp-journals, 2014.

Agbaire PO, Emudainohwo JOT, Peretiemo-Clarke BO.
Phytochemical screening and toxicity studies on the
leaves of Manniophytonfulvum.International Journal of
Plant, Animal and Environmental Sciences. 2003: 3(1):1-
6.



