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Abstract— The aim of this study is to evaluate the
antidiabetic properties of the ethanolic extract of
Sclerocarya birrea trunk bark (A. Rich) Hochst and the
subchronic toxicity of the extract to liver and kidney in
wistar rats. For this, we validated the hypoglycemic and
anti-hyperglycemic activity of this extract, as well as its
effect on lipid profile, liver and kidney activity with doses
of 100, 200 and 300 mg / kg of PC.
Different batches of rats were formed. The raw results are
processed by Minitab 1.4 software. The effect of the
extract on the parameters is appreciated through the
STATA and R software followed by comparison t-tests of
two independent samples. The results are expressed as an
average ± Ecartype.
The results show, on the one hand, that the extract has
antidiabetic activity at the dose of 100, 200 and 300 mg /
kg. After two weeks of treatment, there was a change
(significant decrease) in the lipid profile of the rats but
with a risk of renal and hepatic involvement, because the
activity of the extract increases significantly, the urea
creatinine, dASAT, ALT and uric acid.
The ethanolic extract of Sclerocarya birrea trunk bark
significantly lowered blood glucose levels under
physiological conditions or glucose overload conditions.
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1.INTRODUCTION
For generations, the health care
landscape in sub-Saharan Africa has been
dominated by poverty and infectious diseases
such as malaria and HIV / AIDS. But with
changing lifestyles in sprawling urban centers
and, increasingly, in rural areas, obesity and
diabetes have become a new health priority on the
continent. In 1999, the prevalence of diabetes in
our country was estimated at 0.1% (Djrolo et al.,
1999). In 2012, these figures were multiplied by

46, ie 4.7% for men and 4.5% for women (Djrolo
et al., 2012). In addition, WHO estimates that the
Africa region, for example, has the highest
proportion of undiagnosed diabetes cases, at least
63%. This explains the results of Djrolo, which
makes a finding of poor knowledge of diabetes in
75.3% of cases. It must be said that diabetes is
booming in the world and Benin this trend is
confirmed.
Like cardiovascular diseases, cancer and chronic
respiratory diseases, Diabetes is one of the four
priority no communicable diseases (NCDs)
identified by the World Health Organization
(WHO). It is a chronic, incurable, and expensive,
constantly rising disease, the complications of
which are very debilitating. It is responsible for
millions of deaths each year and considerable
human misery.
However, it remains a largely preventable disease
(FID, 2010).
Today, more than 300 million people around the
world suffer from Diabetes. If nothing is done
this figure will rise to 500 million in a generation.
For example, WHO Resolution AFR / RC50 / R3
of 31 August 2000 (WHO, 2000) encouraged
African countries to develop regional strategies
on traditional medicine to undertake research on
medicinal plants and to promote their uses
optimal in health care delivery systems.
We then undertook this study to answer this call.
In Benin, many plants have already been used by
traditional medicine in the treatment of diabetes.
Among these, we can mention the Sclerocarya
birrea. For the present study which aims to
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evaluate the effectiveness of this plant in the
treatment of Diabetes, we observed its action on
wistar rats whose physiology is the same as that
of man. The objective of this work is to evaluate
the action of the ethanolic extract of the bark of
the Sclerocarya birrea trunk on the regulation of
blood glucose and to raise the level of subchronic
toxicity on the kidneys and the liver in wistar rats.

at the end of each 24hpendant 72h. The deposit is
macerated each time until the end of 72 hours.
The filtrate obtained is evaporated using
ROTAVAPOR at 40 ° C. The recovered extracts
are put in an oven at 45 ° C. for drying. After
complete drying, the dry extracts attached to the
bottom of the dishes are scraped using a stainless
steel spatula. The powders obtained are stored in
glass vials, sterile and hermetically sealed.

2. MATERIALS AND METHODS
2.1 MATERIALS
Various materials are involved in the realization
of this study, which include, biological material
(plant and animal) and laboratory equipment for
handling.
Plant Material: It consists of bark of the trunk of
Sclerocarya birrea. The barks were harvested in
August 2017 in the village of Gomez-kparou in
N'dali commune in northern Benin by a technical
expedition team.
Animal material: consists of the blood (serum),
liver and kidneys of Wistar-type rats. These
female rats weighing between 150-200g are
raised at the Biomembrane Laboratory and Cell
Signaling laboratory. All animals are of EOPS
sanitary status (free of specific pathogens). Upon
receipt, rats are randomly placed in groups of 03
in cages. During this period the animals have free
access to food and water and are kept in a pet
room at room temperature subjected to a 12 / 12h
light / dark cycle.
2.2 METHODS OF STUDY
Obtaining the vegetable drug
The harvested samples were cut into small
pieces and then dried at laboratory temperature
for three weeks. The barks were powdered and
kept in jars to prevent the installation of
polluting microorganisms.
 Preparation of the extract
To obtain the ethanolic extract of the Sclerocarya
birrea trunk bark, 100 g of trunk bark powder
were weighed using a Sartorius® analytical
balance and added to 1 L of ethanol, the whole is
brought to a maceration. The macerate is filtered

Fig. (1): Ethanolic extract of the bark of the
Sclerocarya birrea trunk (CHOKKI P. 2018)
 Preparation of different feeding solutions
Reference solution
The control solution consists only of distilled
water
- Solutions of ethanolic extracts
The solutions of the ethanolic extracts are
prepared by introducing 2 g of the crude extract
into 20 ml of distilled water. Or at a concentration
of 100g / L.
- Glucose solution
The glucose solution is prepared based on Dglucose crystals and distilled water. The
concentration of said solution is 571.43 g / l; or 8
g of D-Glucose in 14 ml of distilled water.
Subsequently, the mixture is homogenized using
a rotary voltex until a completely homogeneous
solution is obtained.
- Reference solution (glibenclamide)
The reference solution is prepared by introducing
into 5 ml of distilled water a 5 mg glibenclamide
tablet.
Determination of the volumes of the different
solutions to be administered by experienced dose.
Knowing the dose (D) to be tested, the weight (P)
of the animal and the concentration (C) of the
solution to be administered; the volume (V) of
each strain to be administered to a rat is
determined from the following formula (Diallo et
al., 1989):
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V= DP/c

V: en mL, P: en Kg, D:en mg/kg, C: en mg/mL

Experimentation phase in vivo on the rat
wistar
It involved administering the extract to bacths of
wistar rats at different doses: 100; 200; 300 mg /
kg body weight orally. Note that the batches
consist of female rats.
The test was performed on two rat models. it's
about:
glycemic rats
 Test in normoglycemic rats
We realized 4 bacths of 3 rats.
Bacth 1 (control): Oral administration of distilled
water.
Bacth 2: Oral administration of the ethanol
extract at a dose of 100 mg / kg body weight.
Bacth 3: Oral administration of the ethanolic
extract at a dose of 200 mg / kg body weight.
Bacth 4: Oral administration of the ethanolic
extract at a dose of 300 mg / kg body weight.
The various doses were administered each
morning (7 days a week) for 14 days. At the end
of 14 days, the rats were sacrificed and the target
organs (liver, kidneys and heart) were removed
and weighed.
Test in rats with Oral Temporary Hyperglycemia
(OGTT)
For this study, 15 rats were divided into 5 bacths
of 3
Orally induced hyperglycemia (OGTT) was
performed on all rats used and kept fasting for 16
hours since the previous evening. It consisted in
administering by gavage 4g / kg of D-Glucose,
diluted in 7 ml of distilled water.
The treatment of the experimental groups by
administration of the extracts and of the reference
product (Glibenclamide), is done orally, 20min
before administering the glucose overload, to
make coincide the moment of maximum
hypoglycemic activity of the extracts and the
product of reference.

Bacth I (control): Oral administration of distilled
water and 20 min thereafter administration of
glucose overload.
Bacth II (control): Oral administration of
glibenclamide at a dose of 5 mg / kg and 20
minutes after administration of glucose overload.
Bacth III: Oral administration of the ethanolic
extract at a dose of 100 mg / kg of body weight
and 20 minutes after administration of glucose
overload.
Bacth IV: Oral administration of the ethanolic
extract at a dose of 200 mg / kg body weight and
minutes after administration of glucose overload.
Bacth V: Oral administration of the ethanolic
extract at a dose of 300 mg / kg of body weight
and 20 minutes after administration of glucose
overload.
Glycemia, lipid profile, ASAT and ALAT content
of rats were recorded every 30min for 2h.
The blood sample
The blood sample is taken according to the
experimental protocol used by Weiss et al.
(2000), and modified by Descat (2002). Puncture
of the retro-orbital sinus was performed and the
animal is held in one hand in lateral decubitus,
and held by the skin of the neck. The pressure of
the thumb on the neck, behind the angle of the
jaw, allows compression of the jugular vein, and
thus a venous stasis to the head, favoring the
filling of the retro-orbital sinus. By lightly pulling
on the upper eyelid with the index finger, we
create an exophthalmia that facilitates the
collection of blood using non-heparinized
hematocrit tubes. The end of the tube is slowly
introduced into the lateral angle of the eye. The
progression through the tissues is facilitated by
printing a slight rotation with the pipette. As soon
as one reaches the venous plexus, the blood
gushes into the periorbital space and rises by
capillarity into the tube. The volume of blood
collected is 0.5 to 2 ml. Before removal of the
tube, the compression is released and the bleeding
stops spontaneously when the ocular pressure is
normalized. The recovered blood is used for the
determination
of
different
biochemical
parameters.
Determination of biochemical parameters
 Glucose
Glucose is measured after enzymatic oxidation in
the presence of glucose oxidase.

www.jmest.org
JMESTN42352741

9070

Journal of Multidisciplinary Engineering Science and Technology (JMEST)
ISSN: 2458-9403
Vol. 5 Issue 11, November - 2018

The hydrogen peroxide formed reacts with the
catalytic action of a peroxidase, with a phenol and
4-aminophenazone to form a red purple
quinoneimine compound which serves as a
colored indicator, according to the following
reactions:
B-D- Glucose + O2 + H2O

GOD Acide gluconique + H2O2

2H2O2+ phénol + 4-aminophénazone POD Qonéimine + 4 H2O

Normal values : 0,70-1,05 g /L
 Cholestérol

3. RESULTS AND DISCUSSIONS

The cholesterol present in the sample forms a
colored complex according to the following
reactions:
Cholesterol Ester + H2O
Cholesterol + Fatty Acids

sferase: ASAT / GOT
The reagent permits the kinetic determination of
aspartate amino transferase activity coupled to a
reduced NAD indicator reaction in 80 mM TrisHCl buffer PH = 7.80, without pyridoxal
phosphate, in human serum and plasma. The rate
of disappearance of NADH at 340 nm is
measured, which is proportional to the cytolytic
activity of ASAT

3.1 Extraction efficiency

Cholesterol Esterase

Tab.(1): Yield of the ethanolic extract of S.birrea

Triglycerides
Triglycerides are determined after enzymatic
hydrolysis by lipases. The indicator is a quinone
formed from the following four reactions:

trunk bark
Extract
Ethanolic

Triglycerides + H2O Lipoprotein-Lipase Glycerol + Free
Fatty Acid
Glycerol + ATP Glycerol Kinase Glycerol -3- Phosphate
+ ADP

Yield (%)

Couleur

Appearance

R=(22,6x100)

Dark

Granular

/ 100

red

R= 22,6%

3.2 Results of phytochemical screening

Glycerol-3-phosphate + ADP Glycerol-3-POxidase

Tab (2): Metabolites identified in the ethanolic

Dihydroxyacetone-P + H2O2

Urea
The technique used is according to the following
reactions:
Urea + H2O + 2H

+

extract trunk bark of S. birrea
Secondary

Urease 2 NH3 + CO2

metabolites

The concentration of plasma urea is proportional
to the disappearance of NADH +.

Phenolic compounds
alkaloids
flavonoids
anthocyanins
Leuco-anthocyanins
anthraquinone
Reducing compounds
gallic

Creatinine
The creatinine in the sample reacts with the
picrate in an alkaline medium to give a complex
in short initial periods, thus avoiding the
interference of other compounds.
Alanine amino transferase: ALT / GPT
The reagent allows the kinetic determination of
alanine transferase activity coupled with a
reduced NAD indicator reaction, in 100 mM TrisHCl buffer pH 7.5, without pyridoxal phosphate,
in human serum or plasma. The NADH
disappearance rate at 340 nm is measured, which
is proportional to the catalytic activity of the
GPT.

0bservation

Catechism tannins
Sterols and terpenes
mucilage
saponosides
coumarins

+
+
+
+
+
+
+
+
+
+
-

Legend +: Presence of metabolite; -: Absence of
metabolite
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Phytochemical screening of the ethanolic extract
of Sclerocarya birrea trunk bark revealed the
presence of alkaloids, Catechin tannins,
Flavonoids, Leuco-anthocyanins, Sterols and
Terpenes.

batch treated
100mg/kg
159

3.3 Changes in body weight of rats during
treatment.

Body Weights (g)

Control batch
Body Weights (g)

158

158
157
156
155

157
156
155
154
153

154

152

153

0

7

14

Days

152
0

7

14

Days

Body Weights (g)

batch treated 200mg/kg
176
174
172
170
168
166
164
162
160

0

7

14

Days
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1

batch treated 300mg/Kg

0.9

168

0.8
Glycémia (g/l)

166
164

Body Weights (g)

162
160
158

156
154

*

0.7
0.6
0.5

*

*

***

***

***

0.4

D0

0.3

D7

0.2

D14

0.1

152

0

150
148
0

7

14

Days

S.birrea dose

Fig (2): Curves showing the effect of ethanolic extract of
Sclerocarya birrea on the body weight of rats

We observed an increase of growth in the control
rats whereas the weight of the treated rats (100,
200 and 300 mg / kg dc) decreased. The decrease
is 2.62% in the rats treated with 100 mg / kg of
PC, 5% in those treated at 200 mg / kg of PC and
6.79% in those treated with 300 mg / kg of PC. It
should be noted that this decrease is not
significant at its doses (P˃0,05 in all cases). So it
could be said that extracts of S birrea slightly
reduce or prevent weight gain of rats. This may
be due to the lipid-lowering effect (Tomondji et
al., 2016) thus inhibiting the accumulation of fat
in adipose tissue.

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Fig(3): Evolution of glycemia in normal control rats and
those treated with the ethanolic extract of the bark of the
Sclerocarya birrea trunk for 14 days.

It is apparent from the analysis of this graph
(Figure 3) that the glycemia of the treated rats has
decreased. This decrease was significant (P
<0.05) at day 7, in rats treated at 100 mg / kg PC
and highly significant (P <0.001) in those treated
at 200 and 300 mg / kg. At day 14, the decrease
was highly significant (P <0.001) at all doses
studied (100, 200, 300 mg / kg).
 Triglyceride content (g / l)

3.4 Determination of antidiabetic activity
-Test in normoglycemic rats
 Blood glucose levels (g / l)
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0.9

In Figure 5 reflecting the evolution of total cholesterol, it
can be read that the total cholesterol level decreases. This
decrease is highly significant (P <0.001) in all treated rats,
regardless of dose.

0.8
0.7
**

0.5

**

**



HDL cholesterol levels (g / l)

0.6

0.4
0.3

D0

0.2

D7

0.1

D14

0

S.birrea dose

Cholesterol HDL (g/l)

Triglycéride (g/l)

0.6

0.5
0.4
0.3

**
***
D0

0.2

***

D7
D14

0.1
0

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Fig (4): Evolution of the triglyceride level in normal control
rats and those treated with the ethanolic extract of the bark
of the Sclerocarya birrea trunk for 14 days.
We can deduct from the interpretation of this figure (4) that
the triglyceride level in the treated rats decreases. This
decrease is very significant (P <0.01), at all doses tested
(100, 200 and 300 mg / kg).
Total cholesterol levels (g / l)

Cholesterol total (g/l)



1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0

Dose de S.birrea

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Fig(6): Evolution of the HDL cholesterol level in normal
control rats and those treated with the ethanolic extract of
the bark of the Sclerocarya birrea trunk for 14 days.

The analysis in Figure 6 shows that the HDL
cholesterol level decreases very significantly (P
<0.01) at a dose of 100 and 200 mg / kg. This
decrease is highly significant (P <0.001) at a dose
of 300 mg / kg.
***
***

***

D0
D7

3.5 Effect of ethanol extract of Sclerocarya
birrea on renal and hepatic parameters and
target organ weight.

D14
 Urea contents (g / l)

Dose de S.birrea
*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Fig(5): Evolution of the total cholesterol level in normal
control rats and those treated with the ethanolic extract of
the bark of the Sclerocarya birrea trunk for 14 days.
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0.6

Fig (8): Evolution of creatinine levels in normal control rats
and those treated with ethanolic extract of Sclerocarya
birrea trunk bark for 14 days.

**

Urea (g/l)

0.5
0.4

**
**

0.3
D0
0.2

According to figure 8, whatever the dose
administered, the creatinine level increases. This
increase was significant (P <0.05) at the dose of
200 mg / kg and highly significant (P <0.01) at
the dose of 100 and 300 mg / kg at 14 days.

D7

 ASAT contents (UI / l)

D14

0.1

80

0

70

***

ASAT (UI/l)

60
S.birrea dose

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Fig(7): Evolution of the urea level in the normal control rats
and those treated with the ethanolic extract of the bark of
the Sclerocarya birrea trunk for 14 days.

From the analysis of figure 7, it appears that
whatever the dose, the urea content of the treated
rats increases.
No significant difference was noted at day 7 in
urea content in rats treated with 100 mg / kg of
PC. On the other hand, this increase is very
significant (P <0.01) at the dose of 100, 200 and
300 mg / kg after 14 days of treatment.

Créatinine (mg/l)

15

*

10
D0

5

40

*

30
20

J0

10

J7

0

J14

S.birrea Dose

Fig(9): Evolution of ASAT level in normal control rats and
those treated with ethanolic extract of Sclerocarya birrea
trunk bark for 14 days.

***
***

50

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

 Creatinine content (mg / l)

20

***

An increase in ASAT content was observed in all
rats. This increase is highly significant (P <0.001)
in rats treated at 200 and 300 mg / kg on days 7
and 14.

D7
0

D14

 ALAT contents (UI/ l)

S.birrea dose

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)
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treated rats increases on the 7th and 14th day of

80

***

ALAT(UI/l)

70

treatment. This increase is very significant (P

***

60

<0.01) at 100 and 200 mg / kg and highly

**

50

significant (P <0.001) at 300 mg / kg.

40
30

D0

20

D7

10

D14

Tab(3): Effects of ethanol extract of Sclerocarya
birrea on target organ weight
Relative weight of organs
relative to body weight

0

PRF
batch

Body

PRRd

PRRg

PRC

Average

weight
S.birrea dose

Control

157,5±2,1

0,002

0,002

0,002

0,002

100mg/kg

154,5±0,0

0,02*

0,002

0,002

0,003

NS

NS

NS

0,003

0,002

0,003

NS

NS

NS

0,002

0,002

0,002

NS

NS

NS

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

Figure (10): Evolution of ALT levels in normal control rats
and those treated with ethanolic extract of Sclerocarya
birrea trunk bark for 14 days.

200mg/kg

There is an increase in ALT content in all rats.
This increase was very significant (P <0.01) at
100mg / kg and highly significant (P <0.001) at
200 and 300 mg / kg on days 7 and 14 of
treatment.

300mg/kg

ALAT(UI/l)

Uric acid content (mg / l)
80
70
60
50
40
30
20
10
0

***

***

166±5,56

155,6±5,8

0,02*

0,02*

PRF = relative weight of the liver; PRR = relative
weight of the kidneys; PRC = relative weight of the
heart; NS = Not significant; Significant with * P
<0.05 compared to control group There was a
slight increase in liver weight of treated rats
compared to control rats.
 Oral temporary hyperglycemia test in rats
(OGTT)

**

D0



D7

Effect of different doses of Sclerocarya
birrea on the blood glucose levels of wistar
rats exposed to temporary hyperglycemia

D14

Glycémia (g/l)

2.5

S.birrea dose

*p<0,05 (significant difference)
** p<0,01(very significant
difference)
*** p<0,001(highly significant difference)

TP

2
Glibencla
mide 5mg

1.5

1

100mg/Kg

0.5
0
30
60
90
120

0

Fig(11): Evolution of uric acid levels in normal control rats
and those treated with ethanolic extract of Sclerocarya

Time (min)

200mg/Kg
300mg/Kg

birrea trunk bark for 14 days.

From the analysis of figure 11, it appears that
whatever the dose, the uric acid content of the

Fig(12): Curve showing the effect of different
doses of Sclerocarya birrea on blood glucose levels
in wistar rats exposed to temporary hyperglycemia.
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(P˂0,05), and reaches the values of 1g / L 1h after
the test.


For the lot having received 300mg / kg of
extract



Effect of different doses of Sclerocarya
birrea on triglycerides in wistar rats
exposed to temporary hyperglycemia.
1.2
Triglycéride (g/L)

 For the positive control lot,
-At the beginning of the experiment at t = 0 min,
before the administration of glucose, the blood
glucose of the rats was 0.75 g / l.
- The administration of 4g / kg of glucose leads
30min after a significant increase (P˂0,05) of
blood glucose up to 2.19g / l.
- This blood sugar gradually decreases and reaches
the values of 1g / l, 2h after the test of HGPVO.
 For reference lot (glibenclamide)
-At the beginning of the experiment at t = 0 min,
before administration of glucose, the blood
glucose of the rats was 7.8 g / l.
-In this batch, the administration of glibenclamide
at 5 mg / kg of PC 30 min before the OGTT test
induced a hyperglycemia of 2.33 g / l 30 minutes
after this test.
- This blood sugar gradually decreases until the
values of 1g / l after 2h.
 For the lot having received 100mg / kg of
extract
-In this batch, the peak of hyperglycemia
obtained in the 30th minute, following the
HGPVO test, is 2.18 g / l.
-The blood sugar in this batch is gradually
decreasing and reaches the values of 1g / l already
1h30 minutes after the test of HGPVO.
 For the lot having received 200mg / kg of
extract.
-In this batch, with the administration of 200 mg /
kg of PC, the hyperglycemia peak obtained in the
30th minute, following the HGPVO test, is 1.5 g /
L.
- This blood glucose level drops significantly

1

0.8
témo
ins

0.6

100
mg/
Kg

0.4
0.2
0
0 30 60 90 120
Time (min)

Fig(13): Curve showing the effect of different
doses of Sclerocarya birrea on the triglycerides of
wistar rats subjected to temporary hyperglycemia.
In the control group, the blood triglyceride
content, which is 5.91 at the beginning, amounts
to 0.82 at T = 60 min and then returns to 0.7 at t =
60 within batch 3 (100 mg / kg), the triglyceride
level is initially 1.01 g / l. It decreases to 0.89
after 1h and then drops to 0.81g / l after 2h.
The t-test does not show any significant
difference between its values.
In batch 4 and 5 the triglyceridemia varies
respectively from 1.09 to 0.73 and 1.12 to 0.81
between T0 and T + 1h; then goes up respectively
to 0.91 and 0.90 at T + 2h.
This variation is not significant. The comparison
of the mean triglyceridemia between groups and
as a function of time shows no difference.

- In this lot, the peak of hyperglycemia obtained
at the 30th min, following the HGPVO test, is



Effect of different doses of Sclerocarya
birrea on the ASAT content of wistar rats

1.79g / l.
- The blood sugar level in this batch is gradually
decreasing and reaches values close to 1g / l 2h
after the HGPVO test.
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ASAT (UI/l)

exposed to temporary hyperglycemia

Figure 30 reveals no significant difference

50
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Fig(14): Curve showing the effect of
different doses of Sclerocarya birrea on
ASAT in wistar rats exposed to temporary
hyperglycemia.
Figure 14 reveals no significant difference
between control and treated batch with
respect to the ASAT content.
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 Effect of different doses of Sclerocarya
birrea on the ALAT content of wistar rats
exposed to temporary hyperglycemia.
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Fig(15): Curve showing the effect of different
doses of Sclerocarya birrea on ALAT in wistar
rats exposed to temporary hyperglycemia.

3.6 Discussion
Diabetes mellitus is a metabolic disorder whose
main feature is hyperglycemia resulting from a
lack of secretion, insulin action or both.
Several hundreds of pantes are known and used
as anti-diabetics by traditional medicine but a tiny
part has been the subject of study or validation of
their antidiabetic activities through experiments.
Sclerocarya birrea is a plant that is used for its
different effects on blood parameters; in the
treatment of several diseases (OJEWOLE et al,
2003).
Results from our study, the ethanolic extract of
the bark of the Sclerocarya birrea trunk gives a
yield of 22.6%. This rate is higher than that of
Sanogo et al., (2009) and Sossounon et al (2014)
who found respectively 19% and 9.1%. This
difference could be due to the nature of the
solvents used.
Phytochemical screnning reveals that the
ethanolic extract of S. birrea trunk bark contains
the main groups of active ingredients: phenolic
compounds, alkaloids, flavonoids, anthocyanins,
leuco-Anthocyanins, Antraquinones, compounds
reductants, catechin tannins, sterols and terpenes
and mucilages. These results are close to those
obtained by Gbaglo et al (2016).
The hypoglycaemia observed in normoglycemic
rats suggests that ethanolic extracts of
Sclerocarya birrea have been able to act in the
same way as some oral antidiabetic drugs such as
glibenclamide by the closure of K + / ATP
channels, membrane depolarization and influx
stimulation. Ca2 +, the first key step for the
secretion of insulin (Henquin, 2005).
These results are consistent with those of
Tomondji et al., 2015, which showed the
hypoglycaemic effect of Sclerocarya birrea trunk
bark on rats subjected to a cafeteria diet. In 2004,
Ojewole et al also showed that Sclerocarya birrea
trunk bark has a dose-dependent hypoglycemic
effect in normoglycemic rats and made diabetic
by streptozotoxin. Sanogo et al., 2008 also
showed the effectiveness of decoction in patients
with type II diabetes. The antioxidant content
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would explain this extra-ordinary effect of our
plant.
The hypoglycemic effect of the ethanolic extract
of S. birrea trunk bark can be assimilated to both
the effects of organic constituents and inorganic
constituents. Among other things, it is important
to note that the inorganic constituents that
medicinal pantes contain sometimes play a key
role in improving their medicinal properties
including hypoglycemic activity. Indeed, Bhaskar
et al (2008), who have studied the effect of
prurien mucuna << 200 mg / kg >> in
streptozotocin-diabetic rats, indicate that a
number of essential minerals such as Na, K, Ca
Zn, Mg, Fe, Cu, and Mn may be associated with a
mechanism for insulin release and activity. Also,
it has been reported that several bioactive
molecules isolated from plants such as terpenes
and flavonoids influence pancreatic ß-cells and
stimulate insulin secretion through their
antioxidant activities (Bracca et al, 2003,
Dagnoko, 2009).
The lipid profile of the rats after a few hours of
treatment did not change so much. This shows
that the ethanolic extracts of Sclerocarya birrea
have no instant lipid-lowering activity. In our
work, a 14-day treatment of animals causes a
significant decrease in lipid profile. These results
are consistent with those of Tomondji et al (2015)
who have demonstrated a beneficial effect of
Sclerocarya birrea on the lipid profile of rats. In
their work, Tomondji et al (2015) report that
many have indicated that an elevation of Total
cholesterolemia is strongly associated with
coronary atherosclerosis and increases the risk of
cardiovascular disease. They enrich their
argument by continuing that clinical studies have
shown that a decrease in blood cholesterol using a
diet or drugs, decreases the incidence of coronary
heart disease.
At the doses used, the increase in uremia, uric
acid and creatinine may be a renal excretion
defect (renal insufficiency). In chronic renal
failure, not only is there a deficit in the
elimination of urea, but also of sulphates,
phosphates and ions (Valdiguié, 2008).
The treatment of animals with Sclerocarya birrea
(ethanol extract) at doses of 100,200,300 mg / kg
causes a significant increase in uremia, evidence
of kidney damage in these animals. The increase
in creatinine is indicative of kidney damage
(Valdiguié, 2008), supports the idea of a renal

attack as well by the ethanolic extracts of S.birrea
that the aqueous extracts (Sossounon et al, 2014).
These effects seem to be reflected on the mass of
the liver. Indeed, in our work, we noted a slight
increase in the ratio of liver mass / body mass.
Prolonged treatment at doses greater than 100mg
/ kg does not seem to affect the kidneys. Some
liver function indicators have been explored on
Sclerocarya birrea. These are alanine amino
transferase (ALAT) and Aspartate amino
transferase (ASAT). The significant increase in
these enzymes (transaminases) reflects the
parenchymal involvement by cell necrosis. These
results are consistent with those of Sossounon et
al (2014) who have proved that the aqueous
extract of Sclerocarya birrea administered is toxic
at doses greater than or equal to 200 mg / kg.
It is concluded that prolonged treatment lasting
more than one week may affect vital organs such
as the liver and kidneys and would therefore miss
its beneficial use.
1. CONCLUSIONS
&
RECOMMENDATIONS
The search for a solution to health problems has
led many researchers to explore the immense
richness of flora. In Benin, several plants are used
for the treatment of diseases including diabetes.
Some of its plants have been scientifically
validated for their antidiabetic effect. It generally
concerned the verification of their hypoglycemic
and anti-hyperglycemic activities.
All of our work has highlighted the hypoglycemic
and anti-hyperglycemic activity of ethanolic
extracts of the bark of Sclerocarya birrea trunk
justifying its traditional use as an antidiabetic. It
has also allowed us to see the effect of its extracts
on the lipid profile, as well as on the kidneys and
the liver.
The results show us globally a strong activity on
the glycemia and the lipid profile. On the other
hand, at the dose of 100, 200 and 300 mg / kg, the
characteristic biochemical parameters of the
kidneys and the liver are affected. This suggests
renal and hepatic impairment for prolonged
treatment of S. birrea trunk bark, as some authors
have observed in other indications.
Our results thus put back on carpet, the question
of the insufficiencies of the traditional treatments
by the plants and especially the traditional selfmedication. These treatments do not take into
account the therapeutic specificity of each disease
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in relation to the physiology of the vital organs of
our organism.
This work will have allowed us to have an idea
albeit laminar on the exploration of antidiabetic
plants, practical manipulations in biochemistry
(clinical) as well as to make a sketch on scientific
research.
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