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Inhibitory Effect of Neem Leaves on Glucose Transport
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Abstract

Background: Neem leafis known as a diabetic herbal treatment in India, however, its antihyperglycemic
effect and the mechanism is still unknown. Quercetin is proven to inhibit glucose transporter in the
small intestine, and this active substance is present in Neem leaves. The study was conducted to explore
the inhibitory effect of Neem leaves infusion on glucose transport and whether the effect was reversible
or irreversible.

Methods: This study was conducted in the Biochemistry Laboratory Faculty of Medicine Universitas
Padjadjaran in the period of October to November 2012 by using in situ perfusion method. Five male
Wistar rats were given three treatments; glucose as initial control, glucose with Neem infusion, and
glucose again as last control. The samples of perfusion solution were taken for every treatment and
were measured using spectrophotometry method.

Results: There was a reduction in glucose absorption (15.9%) between the first (47.28+17.57 mg/dL)
and the second treatment (39.75+14.85 mg/dL). The transported glucose level in the third treatment
was further reduced after the first treatment (37.15+13.15 mg/dL).

Conclusions: Neem leaves infusion has inhibitory effect on glucose transport that irreversibly reduced

further. Further study is needed with a larger sample size to confirm this phenomenon.
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Introduction

Diabetes Mellitus is a disease with high
morbidity and mortality rates in the world,
not only in developed countries but also in
developing countries, including Indonesia.'?
Diabetes Mellitus is a metabolic disease in
which the patients have impaired insulin
secretion, insulin action, or both that cause
hyperglycemia and result in organ damage
and organ failure.®> The goal of therapy in
this disease is to restore blood glucose level
to normal, as in a medical practice, there are
four types of therapy given to patients with
diabetes mellitus, lifestyle education, eating
habits, physical exercise, and pharmacology.®*

Herbal treatment is one of the traditional
medicines that uses different parts of the plant
from the roots, stems and leaves.> Neem is one
of diabetic herbal medicines and is popularly
used, especially in India. Many studies have
been conducted to prove antihyperglycemic
effect of Neem, especially of the leaves.®!!
However, the mechanism of Neem leaves in

lowering blood glucose level is still unknown.°

Quercetin is a flavonoid compound.
According to research conducted by Cermak et
al.'?, quercetin isolates were proven to inhibit
SGLT1 (sodium-dependentglucose transporter
1) in the small intestine. Quercetin is found in
many plants including in Neem leaves, so it
is possible that the antihyperglycemic effect
of Neem leaves is through the inhibition of
glucose transporter.'®* The study was conducted
to verify the inhibitory effect of Neem leaves
infusion on glucose transporter and whether
the effect was reversible or irreversible.

Methods

This was an exploratory study, using five male
Wistar rats aged 3-4 months, weighing 150-
250 grams.! The study was approved by the
Health Research Ethics Committee of Faculty
of Medicine Universitas Padjadjaran and was
conducted in Biochemistry Laboratory of
Faculty of Medicine Universitas Padjadjaran
started in October to November 2012.
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This study used an in situ perfusion method.
The tools were from the Department of
Physics, Institut Teknologi Bandung and it was
designed by P. Soedigdo and Marsongkohadi.
This tools flowed perfusion solution 6 times
per minute and made the rat small intestine to
function normally for 6-8 hours.*

Neem leaves infusion was made by mixing
200 g Neem leaves (Azadirachta indica A. Juss
L) with 200 mL of aquadest and heated at 90°C
for 15 minutes. All rats were adapted for 7 days
with food and drink and prior to the research,
the rat was fasted for 18-24 hours. The rat
was anesthetized with ketamine and rat limbs
were fixed on board as a preparation at the
laboratory of the Department of Biochemistry
Faculty of Medicine, Universitas Padjadjaran.
Rat abdominal was cleaned with alcohol and
dissected until the small intestine became
visible. Rat small intestine was mounted with
two cannulas, the first cannula was placed
10 cm from the pylorus to the distal and the
second was placed 25 cm from the first to the
proximal. The small intestine was cleaned with
a solution of NaCl and blown three times. Then
cannulas were connected to the vessels of
perfusion tools through rubber tubes. Vessels
were filled with a solution of the experiment
and the sample was taken every 15 minutes.'*

This study was an explorative study of the
effect of infusion of Neem leaves, no sample
size calculation was performed. It used five
male Wistar rats and each rat was given three
treatments. In the first treatment, rat small
intestine was flowed with glucose, whereas in
the second one, rat small intestine was given
glucose with Neem leaves infusion. The last
treatment was similar to the first one. In every
treatment, rat small intestine was always
cleaned with a solution of NaCl and blown
three times.!*

The samples of perfusion solution in every
treatment were given Peridochrom Glucose/
GOD-PAP reagent kit. Then the samples
were read using spectrophotometry with a
wavelength of 505 nm.*1°

The glucose level of the samples was
calculated using the formula.’® The glucose
levels were shown into tables. One sample
t-test was conducted to analyze the data. All
of the data were processed by SPSS (Statistics
Package for Social Science) version 15.1¢

Results

Data analysis between the first and the second
treatment aimed to determine the effect of
Neem leaves infusion on glucose transporter.
Data analysis between the first and the third
treatment aimed to determine the nature
of the barriers of Neem leaves infusion. The
transported glucose level in all treatments was
presented in Table 1.

There was areduction in glucose absorption
(15.9%) between the first (47.28+17.57 mg/
dL) and the second treatment (39.75+14.85
mg/dL). The transported glucose level in the
third treatment was further reduced after the
first treatment (37.15+13.15 mg/dL) (Table
1).

The comparison of glucose level between
first and second treatment was presented
in Figure 1. The comparison of glucose
level between first and third treatment was
presented in Figure 2.

From Table 1 and Figure 2 it was found
the difference in transported glucose level
between the first and the third treatment, in
which transported glucose level in the third
treatment was lower than the first one.

Table 1 Transported Glucose Level in First, Second and Third Treatment

Glucose level pre-

Glucose level with

Glucose level after

Rats no. treatment Neem leaves infusion treatment
(mg/dL) (mg/dL) (mg/dL)

1 78.21 66.27 58.51

2 37.26 33.03 34.80

3 44.33 34.38 37.94

4 40.34 32.48 31.32

5 36.25 32.58 23.17
Mean + sd. 47.28+17,57 39.75+14,85 37.15+13,15

Note: SD=Standard Deviation
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Discussion

Hypothesis testing in this study with a 95%
confidence interval concluded that Neem
leaves infusion had an effect on glucose level. In
this study, the result of statistical analysis was
significant (p<0.05) between the first and the
second treatment. From Figure 1, it was found

S0

the difference in transported glucose level
between the first and the second treatment
in which the graph showed a reduction in
glucose absorption while using Neem leaves
infusion. FromTtable 1, it was calculated the
percentage of inhibited glucose level by 15.9%.
This result was similar with an earlier study by
Cermak et al.’?, that suggested an interaction
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Figure 2 Comparison of Transported Glucose Level in First and Third Treatment
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of quercetin with SGLT1. Quercetin was one
of the active substance in Neem leaves and it
acts as a competitive inhibitor of SGLT1 that
reduced glucose absorption and generated
antihyperglycemic effect.!13

The inhibitory effect of Neem leaves
infusion was irreversible. The result of
statistical analysis in this study was significant
(p<0.05) between the first and the third
treatment. From Table 1 and Figure 2 it was
found the difference in transported glucose
level between the first and the third treatment,
in which transported glucose level in the third
treatment was lower than the first one. It
indicated that after administration of Neem
leaves infusion, levels of glucose absorption
did not return to normal in the first one hour
of the treatment.

In conclusion, Neem leaves infusion has
an inhibitory effect on glucose transporter
irreversibly for one hour after the treatment.
The results of this study can be socialized to
the public, especially people who use herbal
treatment of diabetes. Study with larger
sample size or other study related to dose and
toxicity of Neem leaves infusion need to be
conducted to examine further the role of the
leaves in diabetes treatment.
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