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ABSTRACT: The present study was carried out to investigate the
hypoglycemic and hypolipidemic effect of Moringa oleifera leaf powder
(MO) in alloxan-induced diabetic rabbits by administering oral doses (100,
200, and 400 mg/kg body weight). Diabetes was induced intravenously into
rabbits with a single dose of alloxan (150 mg/kg). Diabetic rabbits were
treated with MO (100, 200, and 400 mg/kg) and Glibenclamide (5
mg/kg/day). To determine fasting blood glucose, blood was drawn on days 1,
7, and 14, while it was drawn on day 14 for the determination of lipids, and
relative body weight was measured at days 0 and 14. After 2 weeks of
treatment, the fasting blood glucose levels of the MO-fed groups were
significantly lower when compared with the diabetes mellitus (DM) group (P
< 0.05), and the results were compared with standard Glibenclamide drug.
Treatment with the MO also resulted in a significant decrease in serum total
cholesterol, triglycerides, and low-density lipoprotein cholesterol (P< 0.05)
accompanied by a significant increase in serum high-density lipoprotein
cholesterol (P< 0.05). The overall results suggest that the MO possesses
potential hypoglycemic and hypolipidemic activity in alloxan-induced
diabetic rabbits.

INTRODUCTION:
Moringa
oleifera
(Moringaceae) is a fast-growing perennial species
native to North-western India, now cultivated in
many parts of the world. This species has been used
in folk medicine for the treatment of diabetes 1-3.
Scientists have shown Moringa cures type 1
diabetes and type 2. Type 1 diabetes is when
patients do not produce insulin, which maintains a
level of blood glucose at the necessary standard
value.
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Type 2 diabetes is linked to insulin resistance. Type
2 diabetes can also be attributed to beta-cell
dysfunction, which does not detect glucose levels
and decreases insulin signaling, resulting in
elevated blood glucose levels 4. Several studies
have shown that Moringa can act as an antidiabetes agent. Several studies show that Moringa
can act as an anti-diabetic agent.
Research has shown that aqueous extracts of
Moringa oleifera can cure type 1 diabetes caused
by streptozotocin and type 2 insulin-resistant
diabetes in rats 5. In another study, the researchers
fed Moringa seed powder to STZ-induced diabetes
rats and found that fasting blood glucose had
decreased 6. The antioxidant enzymes increased in
the serum when the rats were treated with around
500 mg of Moringa seed powder/kg body weight.
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This shows that antioxidants present in Moringa
can reduce the ROS induced by STZ induction in
beta cells7. STZ causes ATP dephosphorylation
reactions and allows xanthine oxidase to form
superoxides and reactive oxygen species (ROS) in
beta cells 8. In diabetic patients, the beta cells get
impaired. As a result, high glucose reaches the
mitochondria and releases reactive oxygen species.
Since beta cells have a low number of antioxidants,
this, in turn, causes beta-cell apoptosis. This
decreases the insulin secretion contributing to
hyperglycemia and, in turn, to type 2 diabetes
mellitus 9, 10. The antioxidants that induce a
scavenging effect on ROS have been linked to
flavonoids such as quercitin and phenolics. It can
be presumed that flavonoids in Moringa scavenge
the ROS released from mitochondria, thus
protecting beta cells and, in turn, keeping
hyperglycemia under control 4, 11.
Diabetes leads to many complications, such as
retinopathy, atherosclerosis, nephropathy, etc. The
therapeutic effects of Moringa will help prevent
disease 12. As hyperglycemia occurs, blood glucose
interacts with proteins and causes advanced
glycated end products (AGEs). These AGEs bind
to RAGE, which is expressed on immune cell
surfaces 13. This interaction eventually contributes
to the increase in cytokines such as interleukin-6
and interferons. At the same time, cell adhesion
molecules are expressed on the surface of the artery
endothelium. This promotes transendothelial
migration, which induces inflammation of the
arteries and contributes to atherosclerosis 14.
Moringa is used as an antiatherosclerotic agent 15.
The antiatherogenic nature of Moringa can be
accounted for by its antioxidant properties.
Very few studies have studied the hypoglycemic
and antihyperglycemic properties of Moringa
oleifera leaves in rabbits. However, most findings
have been obtained in leaf extract studies;
therefore, this research investigates leaf powder, a
popular method of ingestion, to investigate the
effects on glucose, triglycerides, cholesterol, and
body weight. Because of these aspects, the
objective of this investigation was critically
envisaged for the evaluation of the characteristics
of Moringa oleifera leaf powder to continue to be
used as a functional food ingredient in food and
pharmaceutical products of concern also,
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ultimately, to enhance this significantly less
explored leaf powder which is readily available in
certain parts of the country in a safe, easily usable
form.
MATERIALS AND METHODS: Moringa
oleifera (MO) leaves were collected locally and
identified by a botanist (Kakatiya University). The
leaves were shade dried and pulverized to get
powder; this powder was passed through sieve
no.120 to get a fine powder. Alloxan monohydrate
was purchased from Sigma –Aldrich co., USA.
Serum glucose, total cholesterol, HDL (highdensity
lipoproteins),
LDL
(low-density
lipoproteins), TG (triglycerides) were estimated
using commercial kits purchased from span
diagnostics, Surat, India.
Animals: Male albino rabbits (weighing 1.2 -1.6
kg) procured from Nishika labs, Hyderabad, India.
Rabbits were maintained on a standard laboratory
diet & potable water and housed at a temperature of
22±2°C with a 12 h light/dark cycle. They were
acclimatized to laboratory conditions for one week
before experimental work was carried out. The
experimental protocol was accepted by the ethical
committee of the institutional animal of Vaagdevi
institute of pharmaceutical sciences, Warangal,
India 16 (protocol No: VIPS/IAEC/02/2013/16).
International guidelines issued by the International
Council for Laboratory Animal Science were also
followed 17. These conditions were maintained
throughout the experiment.
Induction of Experimental Diabetes Mellitus:
Diabetes mellitus was induced by administering
alloxan monohydrate (150mg/kg) dissolved in
standard saline solution was injected intravenously
into the overnight fasted rabbits through the
marginal ear vein 18. Food was provided 2 h after
injection. After 72 h of injection, the animals were
monitored for plasma glucose levels. Rabbits with
above 250 mg/dL fasting blood glucose levels were
selected for the study.
Experimental design: The diabetic rabbits were
divided into five groups of six animals each (n=6).
Group I are normal animals that were not given
alloxan, served as a Normal control group, and
received 1.5 ml of physiological NaCl solution
(vehicle). Group II is an alloxan-induced diabetic
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control group and also received 1.5 ml of
physiological NaCl solution. Group III alloxaninduced diabetes animals treated with standard drug
glibenclamide (5 mg/kg/day). Groups IV, V, and
VI alloxan-induced diabetic animals were treated
with MO at 100, 200 and 400 mg/kg. The treatment
was continued for fourteen (14) consecutive days.
Estimation of Blood Glucose and Body Weight:
Fasting blood glucose was measured after
collecting blood samples from rabbit ear veins on
0, 7 and 14 days. Blood glucose levels were
determined by the GOD-POD method (glucose
oxidase method). Bodyweight changes were also
recorded weekly. The procedure was performed
according to the previous studies 19.
Lipid-Profile Changes: On day 14, rabbits fasted
overnight, and blood was collected from the
marginal ear vein. The blood was allowed to stand
at room temperature for 2 hours in sterile EDTA
test tubes and centrifuged at 1,500 rpm for 5
minutes.
The supernatant was immediately separated from
the pellet to prepare serum samples to determine
the level of triglyceride (TG), high-density
lipoprotein cholesterol (HDL-c), Low-density
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lipoprotein cholesterol LDL-c) and total cholesterol
(TC) with the use of respective kits 20.
Statistical Analysis: The collected data were
analyzed by GraphPad Prism 8 for Windows
(version 8.01, Trial) and expressed as means ±
standard error of the mean (SEM). Glycaemia data
were analyzed using two-way ANOVA analysis of
variance, followed by Dunnett's multiple
comparison tests.
RESULTS: The blood glucose levels in all the
groups were estimated on the 0th, 7th, and 14th
days. In the normal control group, the glucose
levels are maintained normal through all 14 days,
and in the diabetic control group, the higher blood
glucose levels are also continuously maintained.
The standard drug-treated group has shown a
progressive reduction in blood glucose levels on
the 7th and 14th days. The test drug-treated groups
IV, V, VI, given 100, 200 & 400 mg doses
respectively, have shown considerable reduction in
blood glucose levels. The 400mg dose level of the
Moringa oliefera powder has shown an almost
equal effect in the decrease in blood glucose levels
as to that of the standard drug Glibenclamide. The
results are shown in Table 1.

TABLE 1: THE
EFFECT OF THE ORAL ADMINISTRATION OF MORINGA OLEIFERA POWDER AND
GLIBENCLAMIDE ON BLOOD GLUCOSE IN NORMAL AND DIABETIC RABBITS FOR TWO WEEKS
Group
Dose (mg/kg)
Blood glucose (mg/dl)
0 day
7th day
14th day
Normal Control
91.2±1.64
90.4±1.2
90.8±1.42
Diabetic Control
264±6.4
279±4.8
318±7.8
Glibenclamide
5
268.4±7.2
198±4.4
130±5.4
MO
100
265±3.4
227.3±5.36
172.3±3.6
MO
200
270.2±1.2
215.6±4.4
158±2.68
MO
400
267.4±2.6
190±5.81***
135.4±7.24

The body weight changes were also recorded for
the animals of all the groups. The normal control
group animals have shown a gain of 10% in weight.
The diabetic control group animals' body weight is
less than that of the normal group.

The standard drug-treated group and Test drug MO
powder treated group animals have restored the
bodyweight almost equal to the normal control
group. The results are shown in Table 2.

TABLE 2: EFFECT OF ORAL ADMINISTRATION OF MORINGA OLEIFERA POWDER ON BODY WEIGHT IN
NORMAL AND DIABETIC RABBITS FOR TWO WEEKS
Group
Dose (mg/kg)
Bodyweight (kg)
Changes in body weight (%)
Initial
Final
Normal
1.32±0.06
1.48±0.04
10.8% ↑
Diabetic Control
1.42±0.03
1.31±0.05
7.7% ↓
Glibenclamide
5
1.38±0.04
1.53±0.04
9.8% ↑
MO
100
1.48±0.05
1.54±0.04
3.8% ↑
MO
200
1.36±0.06
1.48±0.03
8.1% ↑
MO
400
1.50±0.04
1.65±0.04
9% ↑
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The Total cholesterol, Triglycerides, HDLC &
LDLC levels were on the 14th day. There is an
increase in Total Cholesterol, Triglycerides, &
LDLC levels and a decrease in HDLC levels in the
diabetic control group. The Standard drug and Test
drug-treated group animals have shown a
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significant reduction in Total Cholesterol,
Triglycerides & LDLC levels and restored normal
levels of HDLC. They were indicating beneficial
effects of Moringa oliefera powder as anti-diabetic.
The results are shown in Table 3.

TABLE 3: EFFECT OF ORAL ADMINISTRATION OF MORINGA OLEIFERA POWDER ON TC, TG, LDL AND
HDL IN NORMAL AND DIABETIC RABBITS FOR TWO WEEKS
Group
Dose (mg/kg)
Serum Parameters
Total Cholesterol
Triglycerides
HDLC
LDLC
Normal Control
68.9±1.73
78±3.2
32±4.12
78.6±4.6
Diabetic Control
132±2.5
155±4.8
25±2.2
121±6.2
Glibenclamide
5
78.4±4.2
124±6.4
28±1.2
95±5.6
MO
100
91.2±3.64
148±7.2
25.8±1.25
111.2±4.6
MO
200
85.4±5.9
134±5.72
27.6 ±2.66
106.5±3.54
MO
400
80.4±4.3
126.6±6.04
29.4±1.15
100.5±2.3

DISCUSSION: In the present study, the antidiabetic potential of Moringa oleifera leaf powder
in alloxan-induced diabetic rabbits was estimated.
Alloxan is one of the most commonly used
substances to induce diabetes in rats. Alloxan
induces diabetes through ROS, leading to rapid
destruction of pancreatic beta cells, causing
hyperglycemia 21. Hyperglycemia, in turn,
increases the generation of free radicals by glucose
auto-oxidation 22. Results revealed that the daily
doses of Moringa oleifera leaf powder were able to
cause significant reductions in mean blood glucose
levels compared to diabetic control in a dosedependent manner, with the 100, 200, and 400
mg/kg. Moringa oleifera leaf powder doses bring
blood glucose levels down to normal within a few
days of administration. One possible explanation
for this could be the presence of various types of
antioxidant compounds. M. oleifera is a source of
antioxidants, vitamins, and a protease-resistant
glycoprotein that functions as dietary fiber 23-25.
Moringa oleifera has antioxidant activity because it
contains phenolic compounds and flavonoids,
precisely three classes of phytochemicals:
glucomoringin, flavonoids (quercetin and phenolic
acids (chlorogenic acid) 25.
These bioactive compounds can exert antioxidant
and anti-inflammatory effects to induce cellular
protection 26, 27. Flavonoids can regenerate
damaged P-cells in alloxan-induced diabetic rabbits
28
. Polyphenols inhibit lipid peroxidation by acting
as chain-breaking peroxyl radical scavengers and
can protect LDL from oxidation 29. Polyphenolic
compounds also possess various other biological

activities, such as reducing plasma lipids, which
might be due to up-regulation of LDL receptor
expression 30 and inhibition of hepatic lipid
synthesis. Saponins, polyphenolic compounds, and
gallic tannins possess potent inhibition of intestinal
glucose transport by inhibiting sodium-glucose cotransporter-I (S-GLUT-1) intestines 31. Diabetic M.
oleifera treated rabbits increased in body weight.
The increase in weight may be due to the content of
leaf powder, specifically essential amino acids and
vitamins A, B, C, and E. Antioxidants and
antimicrobial compounds (phenols, tannins,
alkaloids and coumarins) can also act as growth
promoters32. On the other hand, Glibenclamide, a
potent sulfonylurea used orally in small doses in
the management of DM, causes stimulation of
pancreatic beta cells leading to the release of
insulin and causes hypoglycemia 33. Glibenclamide
metabolites, 4-trans-hydroxyglibenclamide (Ml)
and
3-cis-hydroxyglibenclamide
(M2)
are
34
hypoglycemic in humans . These combined
effects may have contributed to the regeneration of
beta cells in the alloxan-induced diabetic rabbits
under this study. Numerous epidemiological studies
suggest that herbs/diets rich in phytochemicals and
antioxidants execute a protective role in health and
disease 35.
CONCLUSION: The various parts of the Moringa
olieffiera plant were useful in diabetes. Therefore
the present investigation has been taken up to prove
its anti-diabetic effect scientifically compared to
standard drugs. i.e., blood glucose levels, Total
cholesterol, Triglycerides, HDLC & LDLC levels
in all the parameters evaluated. The Test drug
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Moringa oliefiera has shown equal effect as that of
the standard drug Glibenclamide. Therefore, the
test drug Moringa olifiera powder can develop as a
herbal anti-diabetic formulation.
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