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ABSTRACT

Aims: The aim of this study is to compare the effect of bitter leaf (Vernonia Amygdalina) and glibenclamide in the treatment
of diabetes in Alloxan-induced diabetic albino wistar rats. Materials and Methods: A total of 24 adult albino rats were
used for the study. The rats were grouped into three groups of eight animals per group. Group A received 0.5 ml of distilled
water and served as the control. Group B received 10 mg/kg/body weight of glibenclamide. Group C received 100 mg/kg/
body weight of bitter leaf extract. Effect of bitter leaf and glibenclamide were observed at every 2 days for up to 2 weeks.
Results: The result showed that the extract caused a decrease in blood glucose level on the fourth day but this was not
statistically significant. Also, glibenclamide caused a decrease in the blood glucose level on the third day; this decrease was
not statistically significant but slightly significant on the fourth day. On the sixth day, the extract caused a slightly significant
decrease but when compared with the sixth day of glibenclamide, the decrease was very significant. From the eight day to
the fourteenth day, the decrease in the blood glucose levels for group B and C became very significant. However, group C
(glibenclamide) showed highly significant decrease when compared with group B (extract). Glibenclamide showed significant
(p<0.05 or p<0.01) decrease in mean blood glucose level from day 8 to till end (day 14) as compared to bitter leaf extract.
Conclusion: The work suggests that glibenclamide has a more potent hypoglycemic effect in alloxan-induced diabetic
wistar rats when compared with the extract and may be more effective in the treatment of diabetics.
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INTRODUCTION locally known as Nchanwu are widely used for food and
’ _ . . medicinal purposes in South Eastern Nigeria. Their
Vernonia amygdalina commonly called bitterleafis the  Jeaves are ethno medically believed to be effective for

most widely cultivated species of the genus Vernonia,  the treatment of diabetes, dysentery, gastrointestinal
which has about 1000 species of shrubs."l It belongs  3is ders and fever. They are also used for culinary
to the family Astaraceae. The leaves of V. amygdalina h -

purposes such that soups prepared with these leaves

Access this article online either in combination or individually, are believed to
Publisher improve lactation.? It is vegetatively cultivated by stem
x\tlte:)t:)/j\::v:w.renupublishers.oom cutting at an angle of 45°C and popular in most of West

Africa countries including Nigeria, Cameroon, Gabon
DOI: and Congo Democratic Republic. It was named after
an English Botanist William Vernon. It is also referred
to as ironweed. V. amygdalina is frequently found in
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gardens.P! It can adapt to a variety of climates unlike
other plants that are native to certain areas. It is grown
In many countries, in savannah zones and cultivated
fields."! Although most popularly used for food, it
has also, been traditionally used for its medicinal
properties.’”! True to its name, bitter leaf is bitter to
taste, but surprisingly delicious in meals.®!

Glibenclamide also known as glyburide is an antidiabetic
drug in a class of medications known as sulfonylureas,
closely related to sulfa drugs. It was developed in 1966
in a cooperative study between Boehringer Mannheim
(now part of Roche) and Hoechst (now part of Sanofi-
Aventis).!”!

MATERIALS AND METHODS

Atotal of 24 albino Wistar rats weighing between 150 g
and 200 g were obtained in the pre-clinical Animal
House of College of Health Sciences, Nnamdi Azikiwe
University, Nnewi Campus. They were acclimatized
for a period of 14 days and housed under standard
laboratory conditions (29 = 2°C temperature, 40-55%
humidity, good ventilation) and had free access to water
and diet (normal rat chow) before the commencement

of the experiment. The blood samples were collected
at interval of 2 days (0, 2,4, 6, §, 10, 12, 14).

Also hyperglycemia was induced to Group B&C. Group
A served as the control group and were administered
distilled water. Below is the table for mean blood
glucose levels for 10 mg/kg/body weight administration
of glibenclamide for 14 days and mean blood glucose
levels of extract for 14 days.

Collection of Plant Material

The fresh specimens of V. amygdalina were collected
from Mr. Maduka’s Compound, Okofia and were
authenticated by a botanist in the Department of Botany,
Nnamdi Azikiwe University, Awka, Anambra State.

Preparation of Extracts of V. amygdalina

Large quantities of the fresh specimens of V. amygdalina
were washed free of soil and debris. The leaves were
air-dried for 3 weeks, and the dried specimens were
pulverized using a mechanical grinder. The powder
(300 g) was macerated in 1 L of lukewarm water for
48 h. Then, it was filtered with porcelain cloth. It was
further filtered using number 1 whatman filter paper.
Then, the filtrate was concentrated using oven with

extractor fan at a temperature of 50°C. Then, the crude
extract was stored in the refrigerator for use.

Procurement of Chemical and Drug

Alloxan and glibenclamide were procured from 1.C.
Okoye Medical Co. (W.A), D 700 Niger Head Bridge
Market, Onitsha, Anambra state.

Induction of Diabetics

Alloxan was used to induce hyperglycemia in male
albino Wistar rats. A freshly prepared solution
of alloxan 100 mg/kg body weight was injected
intraperitoneally. After 24 h of alloxan administration,
rats with 43% increase in blood glucose level were
considered hyperglycemic and were selected for the
experiment.

Experimental Design

A total of 24 adult albino rats were used for the study.
They were grouped into three groups of eight animals
per group. All the animals were starved 24 h, and their
basal fasting blood glucose level were determined using
a glucometer. Then, hyperglycemia was induced to
Group 2 and 3 by single intraperitoneal administration
of 100 mg/kg of alloxan. At 24 h post administration
of alloxan, their blood glucose level were checked to
confirm hyperglycemia. Then, the animals received
treatment thus:
Group A:  Received 0.5 ml of distilled water as a
control group.
Group B:  Received 10 mg/kg/body weight of
glibenclamide.

Group C:  Received 100 mg/kg/body weight of extract.

At the blood samples were collected at interval of
2 days (0, 2, 4, 6, 8, 10, 12, 14) and administration,
blood samples were collected from the animals for the
estimation of blood glucose levels.

Determination of Blood Glucose Level

The blood glucose levels of the animals were
determined using a glucometer (fine test); blood
samples were collected by use of a lancet to puncture
the tail vein of the animals. The glucose levels were
determined every 2 days of treatment thus 0, 2, 4, 6,
8,10, 12 and 14 day.

The blood glucose levels were observed at ever 2 days

up to 2 wks (0, 2,4, 6, §, 10, 12, 14).
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Statistical analysis

The data were summarized as Mean # SD. Groups were
compared by repeated measures analysis of variance
(ANOVA) and the significance of mean difference
within and between the groups was done by Tukey’s
post hoc test. A p value less than 0.05 (p<0.05) was
considered statistically significant.

RESULTS

The blood glucose levels of three groups are summarized
inTable I and also depicted in Fig. 1. Table 1 and Fig. 2
both showed that the mean fasting blood glucose level
for extract for 14 days. The extract caused a decrease
in blood glucose level on the 4™ day, but this was not
statistically significant (p>0.05). On the 6 day, the
extract caused a slightly significant decrease (p>0.05)
in blood glucose level. From the § day to the 14" day,
a decrease in the blood glucose levels very significant

(p>0.01).

In contrast, glibenclamide also caused a decrease in
the blood glucose level on the third day, however, this
decrease was not statistically significant (p>0.05) but
slightly significant on the fourth day (p<0.05). On
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Figure 1: The mean blood glucose levels for extract for 14 days
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Figure 2: The mean blood glucose levels for 10 mg/kg/body weight
of glibenclamide

the sixth day, the decrease was moderate significant
(p<0.01). From the eight day to the fourteenth day,
the decrease in the blood glucose levels became very
significant (p<0.001).

Conversely, in control group, it remain similar (p>0.05)
over the periods i.e. did not changed significantly.

However, glibenclamide showed significant (p<0.05 or
p<0.01) decrease in mean blood glucose level from day
8 to till end (day 14) as compared to bitter leaf extract,
suggesting that glibenclamide has a more potent
hypoglycemic effect when compared with the extract.

DISCUSSION

Effective control of the blood glucose level is a key step
in preventing or reversing diabetic complications and
improving the quality-of-life in both Type 1 and Type 2
diabetic patients.[!

The hypoglycemic potentials of medicinal plants have
been documented.!®!” The result of this study confirms
the previous report by Akah and Okafor, (1992)1M
on the hypoglycemic effect of the leaf extract of
V. amygdalina in rabbits. Although several biologically
active constituents were reported present in the
extract,!'! it was not demonstrated, which of the groups
of phytochemical were responsible for the effect and
the mechanism of action. The prompt and remarkable
reduction in blood glucose in both the fasting normal
rats and alloxan diabetic rats suggest a mechanism
of action different from that of sulfonylureas, and
unrelated to insulin secretion from pancreatic B-cells.
In the present study, V. amygdalina leaf extract present
a potent lowering of fasting blood glucose levels in
alloxan-induced diabetic rats.

Glibenclamide also known as glyburide is an antidiabetic
drug in a class of medications closely related to sulfa
drugs. Glibenclamide is a standard drug that is routinely
used in the treatment of diabetes. " The drug works by
binding to and activating the sulfonylurea receptor 1,
the regulatory subunit of the ATP-sensitive potassium
channels.””!

The extract caused a decrease in blood glucose level
on the 4" day, but this was not statistically significant.
Furthermore, glibenclamide caused a decrease in the
blood glucose level on the 3% day; this decrease was
not statistically significant but slightly significant on

the 4" day.
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Table 1: Effect of glibenclamide and extract on glucose levels was determined every 2 days of treatment

Group Dose Basal After Day 2 Day 4 Day 6 Day8 Day10 Day12 Day 14
induction

Control 0.5 ml of distilled H,0 52+3.15 51+3.21 51+2.69 51+2.31 52+3.38 49+2.05 51+2.72 47+2.35 49+2.32

(Group A)

Group B 100 mg/kg/body weight extract 55+£3.12 132+3.74 132+3.73 129+4.01 120+2.55 110+£2.56 101+2.09 94+2.68 83+2.54

Group C 10 mg/kg/body weight glibenclamide 53+3.84 133+3.74 129+3.49 121+3.16 110+2.65 97+1.03 77+2.15 72+1.24 68+0.90

On the 6™ day, the extract caused a slightly significant
decrease but when compared with the 6™ day of
glibenclamide, the decrease was very significant [Table 1].

From the § day to the 14" day, a decrease in the
blood glucose levels for Group B and C became very
significant. However, Group C (glibenclamide) showed
highly significant decrease when compared with
Group B (extract), suggesting that glibenclamide has
a more potent hypoglycemic effect when compared
with the extract.

Glibenclamide dose increments above 5-10 mg/day
did not significantly add to the blood glucose-lowering
effect. Additionally, there was no increased stimulatory
effect on insulin secretion at doses beyond 5 mg/day. ")
The results of this study are in keeping with evidence
suggesting that sufonylureas have maximal blood
glucose-lowering effects at doses lower than the
manufacturers” maximum recommended dose.
Therefore, using glibenclamide at high doses, eg,
20 mg/day, may not confer increased benefit and
may predispose patients to adverse effects, including
hypoglycemia and beta cell exhaustion/failure[16].

CONCLUSION

The present study suggests that the glibenclamide has
a more potent hypoglycemic effect in alloxan-induced
diabetic Wistar rats when compared with the extract
and may be more effective in the treatment of diabetics.
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