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Original Research Article

Persea americana is a plant used in traditional medicine for the treatment of diabetes mellitus, which is a real public
health problem. This study aims to investigate the hypoglycemic and antihyperglycemic activity of the aqueous extract
of Persea americana leaves in Wistar strain rats (Rattus norvegicus). The hypoglycemic and antihyperglycemic
properties of the aqueous extract were studied respectively through the hypoglycemic activity test in normoglycemic
rats and rats subjected to oral glucose tolerance. Data analysis showed that P. americana leaves do not possess
hypoglycemic properties compared to glibenclamide, which significantly reduces blood glucose. On the other hand, this
extract showed antihyperglycemic properties with a dose-dependent effect. It induced a strong reduction in blood glucose
comparable to that caused by glibenclamide at 120 minutes of the experiment. These remained stable and were
comparable to those of normoglycemic groups at 180 minutes of the study. The antihyperglycemic activity was highly
significant with doses of 200 and 600 mg/kg BW. The initial blood glucose levels at doses of 200 and 600 mg/kg BW
decreased from 1.7240.13 g/l to 0.64+0.04 g/l and from 1.70+0.88 g/l to 0.592+0.00 g/1, respectively, compared to the
control groups. These values were comparable to those of s rats.
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INTRODUCTION

Diabetes mellitus is one of the diseases causing
high mortality in the world (WHO, 2025). Ranked eighth
among the ten most deadly conditions, it caused the death
of 3.4 million people in 2024 (IDF, 2025). It is indeed a
metabolic  disorder  characterized by  chronic
hyperglycemia. (Goldenberg and Punthakee, 2013). This
anomaly is due to a lack of insulin production (type 1)
and an insufficiency or poor use of this hormone by the
body (type 2) (Ghourri et al., 2013). In developing
countries, diabetes is gaining more and more ground. In
addition, the autoimmune aspect, changes in food
systems in favor of ultra-processed foods and poor
lifestyles are the main reasons for the increase in its
prevalence (Duquen et al., 2025, Séré et al, 2021). In
2022, 24 million adults suffered from diabetes in Africa
and forecasts by 2045 estimate the number of people
affected by this disease at 55 million, an increase of
129% (WHO, 2025). In Coéte d'Ivoire, the International
Diabetes Federation (IDF) counts 14,140,900 people
aged between 20 and 79 living with diabetes, or 44.3%

of the population in 2024. This represents an additional
expense for the Ivorian government of $342.1 or
19,641,402 CFA francs per person in medical care (IFD,
2025). As a result, diabetes mellitus is a major public
health problem (Kroa And al., 2016). Faced with this
situation, sustainable and accessible solutions must be
considered in order to reduce these expenses. Currently,
the therapeutic management of diabetes is based on strict
diets and the administration of hypoglycemic
sulfonamides, biguanides, alpha-glucosidase inhibitors,
glinides and thiazolidinediones and insulin which are
expensive or even inaccessible to the population (Konda
et al., 2011; Singh and Singh, 2012). In the long term,
these substances develop adverse effects such as
digestive disorders that can cause other pathologies
(Sakoubhi et al., 2023). Populations then resort to ancient
therapeutic practices based on the use of medicinal
plants. In Africa, and in Ivory Coast in particular, several
medicinal plants have been identified and are used for the
treatment of diabetes. This is the case of Persea
americana from the Lauraceae family (Lima and al.
2012) known by the vernacular name of avocado tree. It
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is a plant of Mexican and American origin whose fruits
are appreciated for their nutritional and cosmetic
properties (Bossou ef al., 2024). These plants are also
used for their anticonvulsant effects (Ojewole and
Amabeoku, 2006) and antidiabetics (Lima and al. 2012).
The use of this plant as a remedy for diabetes requires
understanding its mechanism of action. Therefore, it
would be more advantageous to direct scientific research
in this direction in order to enhance and optimize its use.
This study aims to evaluate the hypo- and anti-
hyperglycemic effect of Persea Americana leaves in rats
(Rattus Norvegicus).

MATERIALS AND METHODS
Material
Plant material

The plant material consists mainly of fresh
leaves of Persea americana (lauraceae). The
identification was made at the National Center of
Floristry (CNF) of the Félix Houphouét-Boigny
University (Abidjan, Ivory Coast), under the number
LICJ008974. They were washed in tap water and then
dried away from light for three weeks at room
temperature.

Animal material

Male albino rats of Wistar strain, weighing
between 200 and 250 g, were selected for this study.
These rats were raised under adequate ventilation and at
room temperature. They had free access to water and
food consisting of dry bread and pellets.

Technical equipment

The technical equipment used consisted of an
electric mixer, pieces of white cloth, hydrophilic cotton,
a MEMMERT laboratory oven (Germany), a precision
balance and a VX1 mechanical stirrer (Germany). Blood
glucose was measured using an on-call plus test strip
glucometer.

Chemical equipment

The chemical material used for this experimental
study is the aqueous extract (ETA) of Persea americana
Persea A, pure anhydrous glucose for the induction of
hyperglycemia by oral route and glibenclamide of the
Sandoz brand.

Study method
Preparation of aqueous extract of Persea americana
leaves

The dried leaves of Persea americana were
ground and the resulting powder was used to prepare the
aqueous extract. This extract was made following the
method of Yapo and al., 2016. For this purpose, 50 g of
this powder was added to 1 liter of distilled water and
mixed for three minutes at room temperature three times
in a row at five-minute intervals. The homogenate
obtained was filtered twice through white cloth, then five
times through hydrophilic cotton. The filtrate obtained

was evaporated in a MEMMERT oven at a temperature
of 50° + 2C.

Preparation of experimental solutions

Three solutions of aqueous extract of Persea
americana were prepared, the first at a dose of 100 mg/kg
of body weight (BW), the second at 200 mg/kg and the
third at 600 mg/kg of BW. A solution of glibenclamide
was prepared at 10 mg/kg of BW and another consisting
of distilled water at 10 ml/kg BW.

Study of the antihyperglycemic effect of the aqueous
extract of Persea americana leaves in normoglycemic
rats
For this study, 25 rats were used. They were divided into
five groups of five rats.
1. Lot 1 is the negative control (NC) receiving
only distilled water (10 ml/’kg BW)
2. Batch 2 is the reference control (RC) to which
glibenclamide (10 mg/kg BW) was

administered

3. Batch 3: rats treated with Pa ETA at a dose of
100 mg/kg of PC;

4. Batch 4: rats were treated with Pa ETA at a dose
of 200 mg/kg of PC;

5. Batch 5: rats were treated with the ETA of Pa at
a dose of 600 mg/kg of PC.

Before treatment at TO (initial time), blood
glucose levels were measured in each group. After
treatment of the animals, blood glucose levels were
measured every 30 minutes for 150 minutes and
calculated using the following formula:

GT0-GT5
—_— X

R (%) - GTO

100

R (%): percentage reduction in blood glucose at TS (TO
+ 150 min).

GTO initial blood glucose at TO;

GT5 blood sugar at T5.

Dose-response effect of total aqueous extract of
Persea americana leaves on blood glucose levels in rats
subjected to the glucose tolerance test

For this study, 30 rats were divided into 6
groups of six rats. Hyperglycemia was induced in groups
2,3,4,5 and 6 of these animals by oral administration of
glucose at a dose of 4 g/kg of body weight.

1. Batch 1 (TN) received only distilled water (10
ml/’kg BW).

2. Lot 2 positive controls (PC) received 4 g/lkg BW
of glucose, and distilled water (10 ml/’kg BW)
after 30 minutes;

3. Batch 3 (TR) received g/kg BW of glucose, then
glibenclamide (10 mg/kg BW) after 30 minutes;

4. Batch 4 received 4 g/kg of glucose PC, and the
ETA of P. americana at a dose of 100 mg/kg of
PC after 30 minutes;
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5. Batch 5 received 4 g/kg of glucose PC, and the
ETA of P. americana at a dose of 200 mg/kg of
PC after 30 minutes;

6. Batch 6 Rats receiving 4 g/kg of glucose PC,
then at the dose 600 mg/kg of P. americana ETA
PC 30 minutes later;

Blood glucose levels of rats in each group were
measured just before administration of glucose or
distilled water and after treatment with different doses of
P. americana ETA or glibenclamide, at 30-minute
intervals, for 3 hours.

The percentage reduction of induced hyperglycemia at
T6 (TO + 180 min) is calculated according to the
following formula:

R (%) =2 x 100

R (%): percentage reduction in hyperglycemia at T6 (TO
+ 180 min).

GTO initial blood sugar;

GT6 blood sugar at T6.

+* Blood glucose measurement in pretreated rats
Sampling was identical to that of the post-
treated rats. However, in this series of experiments, the
different batches of rats received the same solutions
before induction of hyperglycemia 30 minutes later.
Hyperglycemia was induced by oral administration of 4
g/kg BW of glucose. The blood glucose levels of the rats
in each batch were measured just before and after the
treatments at 30-minute intervals, for 180 min.

The percentage of induction of provoked hyperglycemia
is calculated according to the following formula:

1(%) =" < 100

I (%): percentage of induction of hyperglycemia at T2
(TO + 60 min),

GT1: blood glucose at T1 (TO + 30 min);

GT2: blood sugar at T2.

Statistical analysis of the results

Statistical processing of the results was
performed using Graph Pad Uninst Prism7 software.
The results were given as the mean followed by the
standard error of the mean (mean = SEM). The one- way
ANOVA test was used for multiple comparisons and
determining significance levels. Differences are
considered statistically significant at the 0.05 level (p <
0.05). This software is also used to obtain the graphs.

RESULTS

Study of the antihyperglycemic effect of the
aqueous extract of Persea americana leaves in
normoglycemic rats. The results of the variation in blood
glucose levels of rats treated during this study are shown
in Figure 1. The blood glucose levels of rats in batch 1
(TN) receiving only distilled water did not change over
time (150 minutes). The values were equal to (0.71%0.01
g/1). The blood glucose levels of rats treated with Persea
ETA certainly decreased, particularly at the dose of 600
mg/kg of PC k at the end of treatment, however this
change was not significant compared to the blood
glucose levels of control rats. In addition, the measured
blood glucose levels of rats in batch 2 (TR) receiving
glibenclamide at 10 mg/kg of PC decreased significantly
(p<0.05) compared to that of control rats (TN). The
initial blood glucose value was 0.76 +0.089 g/l increased
to 0.74+ 0.07g/1 and 0.55+ 0.02g/1 after 60 minutes and
90 minutes respectively. This blood sugar level
decreased significantly (p<0.001) between the 120th and
150th minutes compared to the control group. Its value
increased to (0.46+ 0.03g/1).

1.5
-e- cau distilleé
= 1.0 -8 Glybenclamide
Ch EAPay
2
£ EAPayg
@
s -+~ EAPagy
O 0.5
0-0 T T T T T T
0 30 60 90 120 150
" Temps (min)
Batch processing

Figure 1 Glibenclamide treatment or P. americana or distilled water
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Variation in blood glucose levels in normoglycemic rats
after treatment with different doses of P. americana ETA
(Pa) or glibenclamide (Mean + SEM, n = 5) SEM:
Standard error of the mean

Effects of PA ETA on blood glucose of post-treated
hyperglycemic rats

Glucose administration at the beginning of the
experiment (TO) in groups 2, 3, 4, 5, 6 caused
hyperglycemia in rats after 30 minutes. This reached a
peak of 1.81+ 0.87 g/l and was highly higher (p<0.001)
than those of group 1 (TN). At this same time, the
administration of the treatment solutions in each group
induced a considerable decrease in blood glucose in all
rats treated with glibenclamide, ETA Persea A and
distilled water. Moreover, this decrease was significant
(p<0.001) in rats treated with glibenclamide and ETA
Persea compared to that of group 2 (TP) treated with
distilled water from the 60th ™™ and throughout the
entire handling time (Figure 2).

Regarding the ETA of Persea A, the dose of 100
mg/kg resulted in a significant decrease in blood glucose
ranging from 1.70+£0.13g/1 to 0.88+0.04g/l. With the
dose of 200 mg/kg BW, blood glucose was from
1.7240.13 0 to 0.64+0.04 g/l and from 1.70+0.88 g/l to
0.592+0.00 with the dose of 6.00 mg/kg/BW. Of all these
doses, those of 200 and 600 allowed to observe better
results after 150 minutes. At these doses, blood glucose
was comparable to that of rats of batch 1 (negative
controls)

As for glibenclamide (reference substance), its
administration after 30 min resulted in a reduction in
blood glucose levels from 1.61+0.06 g/l to 0.53+0.01 g/l
at the 180th minute. This value was below that of rats
(negative controls).

In the control rats treated with distilled water,
blood glucose remained practically high throughout the
experiment, falling from 1.77 + 0.06 at the 30th minute
to 1.37 g/l at the 180th minute.

2.5
2.0
B 1.5-
@ -~ TN
§ = TP
> 1.04 -+ IR
o
0.5- EAPa, g
-o- EAPag,,
0-0 T L] L] T L] T T
0 30 60 90 120 150 180
Temps (min)
Batch processing
Administration of glucose (4g/Kg of BW)

Figure 5: Time course of blood glucose in hyperglycemic rats post-treated with different doses of p americana (Pa)
ETA or glibenclamide
(Mean + SEM, n = 5) SEM: Standard Error of the Mean

P. americana ETA on blood glucose levels in
pretreated hyperglycemic rats

The results of blood sugar levels in rats
pretreated with the products (glibenclamide, extract of
the P. americana) and untreated control rats are shown
in Figure 3. After 30 minutes of treatment of batches 2,
3, 4, 5, 6, the administration of 4 g/kg of glucose PC
induced an increase in blood glucose levels in all rats.
Blood glucose levels increased to reach their peaks at the
60th minute. It was also observed during this study that
hyperglycemia in  positive controls remained

significantly higher than that of rats pretreated with
glibenclamide and with the different doses of Persea
americana extract (100, 200, 600 mg/kg of PC). The
peak of hyperglycemia was around 1.724+0.04 g/L at the
60th minute. This value remained almost the same
throughout the treatment. In rats pretreated with
glibenclamide, the maximum blood glucose value was
equal to 1.2240.02 after 60 minutes. It significantly
decreased (0.001) compared to that of the batches treated
with distilled water and was lower than that of rats in
batch 1 that were not made hyperglycemic. Similarly, in
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the batches receiving ETA of Perséa A at doses of 100,
200, 600 mg/kg of BW, the peak of hyperglycemia was
respectively equal to 1.42+0.03; 1.35+£0.03; 1.28+0.15
g/1. These values significantly decreased compared to the

blood sugar measured in rats of batch 2 (TP) to be
comparable to that of batch 1, moreover these results are
very appreciable with the dose of 600 mg/kg of PC at 180
minutes of the study.

- TN
- TP
=+ TR
EAPaq g
EAPayq
-e- EAPagy

2.0
1.54
E
=
£ 1.0
3
=2
:a
@]
0.5+
0-0 L] T T T
0 30 60 90
I Temps (min)
Administration of glucese (4g / Kg of BW)

Pretreatment with glibenclamide or p. americana or distilled water

150 180

Figure 6: Time course of blood glucose in hyperglycemic rats pretreated with EAPa or glibenclamide
(Mean = SEM, n = 5) SEM: Standard Error of the Mean

DISCUSSION

Persea A 's ETA on the blood sugar of
normoglycemic rats did not have hypoglycemic effects
like glibenclamide which is known for its modulating
effect on the entry of glucose into cells (Ndombe, 2025).
These results do not corroborate the assertions of Jouzier
& Berké (2012) about this plant. They indeed proposed
this plant for its hypoglycemic effect for the prevention
and treatment of Diabetes. In this study the doses
proposed would be the cause of this result. N'Doua et al,
2015 during a study similar to this one had observed a
hypoglycemic effect of the 70% ethanolic extract of
rauwolfia vomitoria afzel roots comparable to that of
glibenclamide. This extract was effective at a dose of
1000 mg/kg of PC while the lowest dose of the extract
(500 mg/kg of PC) although having led to a reduction in
blood sugar was far comparable to that of the reference
molecule. Furthermore, the result obtained reassures
regarding the administration of this plant in a subject
with normal blood sugar. Indeed, hypoglycemic
substances such as Glibenclamide are contraindicated in
non-diabetic people (Dridi et al, 2021). They would
induce in these people a factitious hypoglycemia which
could cause the occurrence of even more serious
pathologies (Yassine ef al., 2015).

The results obtained from the effect of Persea A
on rats made hyperglycemic are very convincing. The
antihyperglycemic effect observed in the presence of this
extract confirms the results of Lima et al., in 2012 and

Agunloye et al., 2025. These researchers have in fact
evaluated the effect of this plant on diabetic rats. In this
study, the administration of Persea A before or after the
induction of hyperglycemia had effects comparable to
glibenclamide. Moreover, the best results were obtained
at the dose of 600 mg / kg of PC. This result highlights
the dose-dependent nature of this plant defined by
Didierjean -Jouveau, (2018). In addition, the blood
glucose values of the rats at the end of treatment with
Persca A were comparable to those of the
normoglycemic batch 1 rats. Therefore, this plant would
not have had a hypoglycemic effect because the blood
sugar obtained with glibenclamide was significantly
lower than that of the rats in batch 1 at the end of the
study. Therefore, Persea would act as a blood sugar
regulator. According to Gaspard et al., 2016, there would
be a functional analogy between certain plants and
hormones, alluding to the notion of phytohormone. In
this study, Persa A would have had a similar or
modulating effect of insulin on blood sugar. This
hypothesis is confirmed by the work of Ojo, et al., carried
out in 2022. This extract indeed contributes to better use
of insulin and also participates in the regulation of
glycolipid metabolism. These authors also attribute to
this plant an ability to inhibit the death of beta cells which
would be a boon for patients suffering from type 1
diabetes. In addition, the anti-hyperglycemic effect of
Persea A. would come from its content of flavonoids and
alkaloid bossu et al, 2024. Flavonoids are bioactive
compounds of plants (Moran, 2014). They have the
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ability to modulate insulin sensitivity, Persea A. could be
used in prevention of Diabetes (Ricciardolo , 2023).

CONCLUSION

Evaluation of the effects of the aqueous extract
of Persea Americana leaves on blood sugar levels
showed that it does not have a hypoglycemic effect like
glibenclamide. Rather, it has a dose-dependent
antihyperglycemic effect aimed at bringing blood sugar
levels back to normal. It is therefore a blood sugar
regulator that could be recommended for both insulin-
dependent and type 2 diabetics.
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