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ABSTRACT
Objective: The present study is to evaluate the antidiabetic activity of various extract of Lotus (Nelumbo nucifera Gaertn.) leaf using hexane, ethyl
acetate, and ethanol organic solvent.
Methods: Standard phytochemical screening method and streptozotocin induced diabetic mice.

Result: The phytochemical screening showed only ethyl acetate of lotus leaf extract contains the flavonoids. The ethyl acetate lotus leaf extract (dose
level 150 mg/kg) showed a significant reduction of the blood glucose.
Conclusion: The ethyl acetate extract of lotus leaf (N. nucifera Gaertn.) had the hypoglycemic effect on diabetic induced mice.
Keywords: Lotus, Diabetes mellitus, Antidiabetic, Streptozotocin, Mice.
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INTRODUCTION

METHODS

Nowadays, there is a global increase in the prevalence of diabetes
mellitus (DM), related to the lifestyles and the resulting surge from in
obesity [1]. DM is the condition arising due to abnormal metabolism of
carbohydrate, proteins, and fats. All of that happens by insulin deficiency
or insulin resistance [2,3]. This disorder occurs worldwide and
increasing quickly in all countries worldwide. According to the World
Health Organization (WHO) projections, the prevalence of diabetes
is likely to increase by 35%. At present, there are over 171 million
diabetics patient and this likely to increase to 366 million or more by
the year 2030 [4]. Reasons for this rise are a sedentary lifestyle, obesity,
consumption of high energy rich diet, higher life span, etc. [5]. The
most majority of these cases will be Type 2 DM (non-insulin-dependent
DM) [6].

Collection of plant material
Fresh lotus leaf was collected in the month of November 2016 from the
local area of Padang Bulan and authenticated by Indonesian Institute of
Sciences: Research Center for Biology. Voucher specimen was deposited
in the Pharmacognosy Laboratory, Faculty of Pharmacy University of
Sumatera Utara.

In spite of the availability of various antidiabetic agents and its
secondary complications continue to become a major problem in the
world population. Medicinal plants and their bioactive compound are
used as an alternative method to treat the diabetes patient throughout
the world and popular as nutraceutical [6,7]. Literature reports more
than 800 plants have been utilized as an empirical treatment for DM.
One-tenth of them have been characterized as hypoglycemic plants with
active compounds such as glycans, flavonoids, alkaloids, triterpenes,
and mucilage gums [8].

Lotus (Nelumbo nucifera Gaertn) is an aquatic perennial plant from a
family of Nelumbonaceae, which have several common names such as
Indian lotus, Chinese water lily, and sacred lotus [6]. Lotus has been used
as a food and medicine source for 1000 years [9,10]. Lotus produces a
number of secondary metabolites such as alkaloids, flavonoids, steroids,
triterpenoids, polyphenols, and glycosides. Due to its rich pharmaceutical
value, lotus has been used to treat many diseases such as cancer,
depression, diarrhea, antioxidant, and antibacterials [10-12]. Not just
that, lotus leaf has been believed can treat the DM problem. In this regard,
it makes great sense to evaluate the antidiabetic activity of various lotus
leaf extract in streptozotocin (STZ)-induced diabetic mice model.

Plant extraction preparation
Extraction was done by a stratified maceration method that has been
modified using organic solvent based on the multilevel polarity from
low to high polarity solvent (hexane, ethyl acetate, and ethanol). 900 g
of powdered lotus leaf are macerated in advance with the solvent
hexane for 3 days, then filtered, do it continuously until the filtrate
obtained is clear and colorless. The resulting dregs do the same thing
for the solvent of ethyl acetate and ethanol [13].

Phytochemical screening of various lotus leaf extract
Phytochemical screening carried out on various lotus leaf extract which
are hexane, ethyl acetate, and ethanol includes examining the chemical
secondary metabolites of alkaloids, flavonoids, glycosides, tannins,
triterpenoids, and steroids [14-16].

Preparation of animals
Healthy adult male mice (20-35 g body weight) from animal house
of Faculty of Pharmacy, University of Sumatera Utara were used
for the study. Mice were housed in a polycarbonate cages in a room
with 12 hrs day-night circle. They were fed on a standard pellet diet
and water ad libitum. The study was approved by Animal Research
Ethics Committees (AREC) of University of Sumatera Utara, and the
experiments were conducted according to the ethical norms and AREC
guidelines.
Induction of diabetes
Experimental diabetes was induced by single intraperitoneal injection
of 55 mg/kg of STZ, freshly dissolved in citrate buffer (pH 4.5). After
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Table 1: Phytochemical screening result of various lotus leaf extract
Screening

Hexane
extract

Ethyl acetate
extract

Ethanol
extract

Alkaloids
Flavonoids
Glycosides
Tannins
Triterpenoid/steroids

Negative
Negative
Negative
Negative
Positive

Negative
Positive
Negative
Positive
Negative

Positive
Negative
Positive
Negative
Negative

Table 2: Effect of various extract of lotus leaf in blood glucose in STZ induction diabetic
Group
Group I (normal)
Group II (diabetic mice)
Group III (metformin 65mg/kg)
Group IV (hexane extract 150 mg/kg)
Group V (ethyl acetate extract 150 mg/kg)
Group VI (ethanol extract 150 mg/kg)

Blood glucose levels (mg/dl)
Day 3

Day 6

Day 9

Day 12

Day 15

82.2±5.98
333.6±4.54*a
197.4±4.40*b
380±4.43*b
225.4±5.34*b
281.4±5.34*b

82.5±4.51
331.2±3.54*a
137±2.90*b
371.4±5.80*b
161.2±4.56*b
241.4±4.11*b

85.3±3.92
315.2±6.51*a
116.8±4.74*b
403±4.17*b
128.4±4.46*b
223.8±5.44*b

83.5±5.45
319±3.92*a
98±2.28*b
393.6±3.95*b
111.8±5.6*b
192.8±3.87*b

81.16±3.40
318.6±5.51*a
78.4±3.25*b
384.8±2.99*b
102.2±3.59*b
169.4±4.04*b

Values are given as mean±SEM for five mice in each group. *ap<0.001 diabetic group was compared with normal group. *bp<0.001 was compared with diabetic group.
SEM: Standard error mean, STZ: Streptozotocin

3 days of STZ injection, mice with fasting glucose above 200 mg/dl were
considered as diabetic and included in the study.

Experimental design
The animals used for experimental design of antidiabetic test were
divided into six groups of five animals for each group. Group 1 served
as normal control animals given normal pellet and carboxymethyl
cellulose 0.5% b/v. Group II served as diabetic mice and Group III
mice were induced with STZ and treated with metformin (65 mg/kg)
through oral way. Group IV mice were induced with STZ and treated
with hexane lotus leaf extract (150 mg/kg), Group V mice were induced
with STZ and treated with ethyl acetate leaf extract (150 mg/kg), and
Group VI mice were induced with STZ and treated with ethanolic leaf
extract (150 mg/kg). The extract was given daily through oral way for
15 days.
Statistical analysis
All the data were expressed as mean±standard deviation. The significant
difference of data between different groups was compared by ANOVA
followed by Duncan’s test.
RESULTS

Phytochemical screening
Screening results of various extract of lotus leaf extract showed different
chemical compound in the different extract on Table 1.
Effect of extracts on STZ induced diabetic mice

The changes in levels of blood glucose of STZ induced diabetic mice are
tabulated in Table 2. Fig. 1 show that the best result was in Group V
which was using the 150 mg/kg of ethyl acetate extract of lotus leaf
which showed a significant reduction in blood glucose levels (p<0.001).
DISCUSSION

DM is the most common multifactorial chronic disease and known
as a very common metabolic disorder of human endocrine systems
such as abnormal insulin production or metabolism and chronic
hyperglycemia [17,18]. In the present study of antidiabetic activity
of various lotus leaf extract (hexane, ethyl acetate, and ethanol)
was evaluated by STZ induces diabetic mice. STZ has been widely
used intravenously or intraperitoneally to induce the diabetic. The
continuous treatment of lotus leaf extracts for 15 days produced a
significant reduction in the blood glucose level in diabetic mice. The

Fig. 1: Blood glucose level in mice (mg/dl)
best result was using 150 mg/kg of ethyl acetate lotus leaf extract. This
result indicates that the ethyl acetate lotus leaf extract may be useful in
the management of DM problem.

The effect of the ethanol lotus leaf extract can be good too, but the
effect of ethyl acetate lotus leaf extract was better. This can happen
because of the flavonoids compound which showed on phytochemical
screening of ethyl acetate extract, while the other extracts did not have
the flavonoids. The possible mechanism might be the potentiation
of pancreatic secretion of insulin from existing β-cell [19]. Another
possibility is because the flavonoids can protect the DNA from the
oxidative damage, so it can resist the problem in β-cell [20].
CONCLUSIONS

The present study evaluated the antidiabetic activity of various lotus
leaf extract using hexane, ethyl acetate and ethanol organic solvent in
normal, and STZ induced diabetic mice. It has been prove that Lotus has
the antidiabetic effect especially the 150 mg/kg of ethyl acetate extract.
It could be used by diabetic patients to decrease the complication of
diabetes. Therefore, further studies are necessary to determine the
exact nature of active principles, the real mechanism of action and the
safety of Lotus.
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