12/17/2013

-

M. Zaini Asmawi

School of Pharmaceutical Sciences, Universiti Sains Malaysia,
11800 Penang, Malaysia

Introduction

- Currently, there are over 150 million diabetic patients
worldwide and this likely to increase to 300 million or more
by the year 2025 (Zimmet, 2000).

- Traditional medicines, particularly herbal remedies, have
been used for thousands of years in maintaining health as
alternative to or in conjunction with modern medicine.

- In Asia, countries like China, Japan, Korea and India are
among the foremost example where traditional herbal
medicines and remedies have been officially recognized
(Dzulkifli et al., 1993).
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* A number of investigation, of oral antihyperglycemic agents
from plants used in traditional medicine, have been
conducted and many of the plants were found with some
activity.

* Word healthy Organization (WHO) has also recommended
the evaluation of the plants’ effectiveness in conditions
where there is a lack of safe modern drugs.

* This has led an increasing demand of research on
antidiabetic natural products with minimal or no side
effects.

Diabetes mellitus
is a complex and heterogeneous disorders that disturbs the metabolism

Carbohydrate

Fat

Protein

e And characterized by postprandial or fasting high level of blood
glucose.(Eliza, et al., 2009)




WHO categorized diabetes is to :

Type 1
caused by autoimmune destruction of pancreatic p-cells.

Type 2
related to impairment of insulin secretion from pancreatic p-cells, and
insulin resistance in peripheral tissues

Type 3

characterized by varying degree of carbohydrate intolerance during
pregnancy

Objective
* To examine
a) hypoglycaemic activity of medicinal plant
extracts on normal rats.

b) antihyperglycaemic activity of extracts on
normal rats loaded with glucose (glucose
tolerance test).

c) the effect of extracts on blood glucose
levels of streptozotocin—induced diabetic rats.

» To study the mechanism of actions of the most
active extract/fraction

* To identify the active compound(s) in the most
active fraction.

» To evaluate the toxicity of the plant extracts.
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Orthosiphon stamineus

» Misai kucing
» Kumis kucing
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Chapter two: Results

Extracts obtained from the leaves of O. stamineus.

Materials Amount (gm) %
leaves powder 5500 100
100% ethanol extract 470.6 8.5
75% ethanol extract 310 5.6
50% ethanol extract 663.2 12.0
25% ethanol extract 286.0 5.2
0% ethanol extract 380.0 8.6

Material and methods.. Cont...
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1) Hypoglycaemic test

Four groups of 6 rats each were fasted overnight.

The rats were then treated orally with the plant extracts
1.0 g/kg suspended CMC 1%. Negative control group
was treated with CMC 1% and positive control group
with metformin 500 mg/kg.

Blood samples were collected from the tail vein at
0,1,2,3,5 and 7 hours after treatment for blood glucose
measurement.

Blood glucose levels were determined using Accutrend
Advantage Il Clinical Glucometer.

Methodology

2) Intraperitoneal glucose tolerance test

Groups of 6 normal rats were fasted overnight.

The rats were then treated orally with plant
extracts (suspended in CMC 1%) 1.0 gm/Kkg.
The negative control group was treated with
CMC 1% and positive control group with
metformin 500 mg/kg.

An hour later, all the rats were loaded with 500
mg/kg glucose intraperitoneally.

Blood samples were collected from the tail vein
at 0,15,30,45,60,90 and 120 minutes after
glucose loading for measurement of blood

glucose levels.
Methodology

12/17/2013



3) Effect of plant extracts on diabetic rats

» Diabetic was induced in the rats by giving
intraperitoneal injection of streptozotocin 55 mg/kg.

* The blood glucose levels of the rats were
determined 3 days later. Only rats with blood
glucose level higher than 15 mMol/dl were
considered diabetic and used for the experiment.

» The diabetic rats were fasted overnight.

» Groups of 6 diabetic rats were treated orally with
extracts 1.0 g/kg, metformin 500 mg/kg and CMC
1% 10 ml/kg, respectively.

* Blood samples were collected from the tail vein at
0,1,2,3,5 and 7 hours after treatment for blood

glucose measurement.
Methodology

. Hypoglycemic Test of O. Stamineus Leaves Extracts
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Sb.GTT Test of O. Stamineus Leaves Extracts

Glucose level mmol/L
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. Sb.GTT Test of ethyl acetate fractions of 50% ethanolic

extract of O. Stamineus
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Acute hypoglycemic Test of O. Stamineus Leaves Extracts on

STZ-induced diabetic rats
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The effect of 50% ethanol extract of O. stamineus on

blood glucose levels of diabetic rats before and after 14 days
treatment
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Research Findings (Orthosiphon stamineus)
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INTROD

UCTION

Scientific name : Gynura
procumbens
(Lour.) Merr.
Family :
Compositae

Common names (Malay) :

Sambung nyawa
Part used in folk
medicines:
Fresh or dried leaves.
Ethnopharmacological
uses: Antihypertensive,
antidiabetic and
antipyretic.

EXTRACTION PROCEDURE
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Results

» Petroleum ether and methanol extracts of G. procumbens
1.0 g/kg p.o.did not lower the blood glucose levels of normal
rats (p<0.05).

» However, methanol extract of G.procumbens 1.0 g/kg
significantly inhibited the increase in blood glucose levels of
rats loaded with glucose i.p. (p<0.05).

» Ethyl acetate fraction of the extract significantly inhibited
(p<0.05) the increase in blood glucose levels of rats which
have been loaded intraperitoneally with glucose and reduced
the blood glucose levels streptozotocin—induced diabetic rats
(p<0.05).

Hypoglycaemic test of G. procumbens of extracts on normal rats
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Petroleum ether and methanol extracts of G.procumbens 1.0 g/kg p.o.did not
lower the blood glucose levels of normal rats (p<0.05).
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Methanol extract of G.procumbens 1.0 g/kg significantly inhibited the increase in
blood glucose levels of rat 120 min after being loaded with glucose i.p. (p<0.05).

IPGTT of G. procumbens extracts on normal rat
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IPGTT of Gynura procumbens fractions on normal
rats
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glucose levels of rats 40 min after being loaded with glucose i.p.
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Effect of G procumbens extracts on diabetic rats
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Methanol extract of G.procumbens 1.0 g/kg p.o. significantly lowers the blood
glucose levels of diabetic rats (p<0.05) 3 hours after treatment.

Effect of fractionated methanol extract of Gynura
procumbens on diabetic rats
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Gynura procumbens
Research Findings
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Vernonia amygdalina

 Daun Afrika
o African leaf
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Research Findings
(Vernonia amygdalina)

« Atangwho I.J., Ebong P.E., Eyong E.U., Asmawi M.Z. & Ahmad
M. (2012)

Synergistic antidiabetic activity of Vernonia amygdalina and
Azadirachta indica: biochemical effects and possible mechanism.
Journal of Ethnopharmacology 141:878-887

« Atangwho I.J., Egbung G.E., Ahmad M., Yam M.F., Asmawi M.Z.
(2013). Antioxidant versus anti-diabetic properties of leaves from
Vernonia amygdalina Del. growing in Malaysia. Food Chemistry
141:3428-3434.
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Andrographis paniculata

 Hempedu Bumi
» Pokok Cerita
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Research Findings
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Research Findings
Andrographis paniculata (continued)
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Ficus deltoidea

 Mas Cotek
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Mas Cotek (Ficus deltoidea)

Research Findings
Ficus deltoidea
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Swietenia macrophylla

 Big leaf mahogany
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The fruit

The seeds
The inner part of the fruit

Research Findings
(Swietenia macrophylla)

Hashim M.A., Yam M.F., Hor S.Y., Lim C.P., Asmawi M.Z. &
Sadikun A. (2013). Anti-hyperglycaemic activity of Swietenia
macrophylla king (meliaceae) seed extracts in normoglycaemic rat
undergoing glucose tolerance tests. Chinese Medicine 8:11

(http://www.cmjournal.org/content/8/1/ww).
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Phaleria macrocarpa

» Mahkota Dewa
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Research Findings
(Phaleria macrocarpa)
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Local name Inhibit the rise of Reduced the blood Hypoglycaemic | Toxicity Compound isolated
(Latin name) blood glucose level glucose level of test study

in Glucose Tolerant | diabetic rats (5 g/kg)

Test
Misai kucing (leaves) 50% ethanol extract Acute= -ve -ve -ve Sinensetin, eupatorin,
(Orthosiphon stamineus) (+ve) Chronic = +ve 3-hydroxy-5,6,7,4"-

tetramethoxyflavone
Sambung nyawa (leaves) Methanol ext Ethyl | Acute= +ve -ve -ve chlorogenic acid,
(Gynura procumbens) acetat fract (+ve) kaempferol 3-O-
rutinoside, astragalin

Daun Afrika (leaves) Chloroform extract | Acute = -ve -ve -ve
(Vernonia amygdalina) (+ve) Chronic= +ve
Hempedu bumi (aerial part) | 50% ethanol extract Acute = -ve -ve -ve Andrographolide
(Andrographis paniculata) (-ve) Chronic = +ve

95% ethanol extract

(-ve)
Mas cotek (leaves) Methanol extract Acute = -ve -ve -ve Vitexin, isovitexin
(Ficus deltoidea) (+ve) Chronic = +ve
Tunjuk langit (seeds) Adqueous extract Acute = +ve -ve -ve
(Swietenia macrophylla) (+ve) Chronic = +ve
Mahkota Dewa (fruit) Methanol extract (- | Acute = -ve -ve -ve
(Phaleria macrocarpa) ve) Chronic = +ve

OBJECTIVES

To examine the effect of ethyl acetate fraction of
methanol extract of G. procumbens on glucose
absorption of isolated averted rat jejunum
preparation as compared to acarbose
(glucosidase inhibitors)
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METHODS

Sprague — Dawley rat weighing 200-250gm were sacrificed and
the abdomen cut opened to expose the jejunum.

The jejunum was isolated out and then averted using glass rod
and cut into 5 cm pieces.

Each piece was filled with 1.0ml glucose- Ringer solution which
has been aerated with 95% 02, 5% CO2 at 37°C and tied at
both end.

The jejunum pieces were then incubated in 15 ml glucose-
Ringer solution with or without test substance and aerated with
95% 02, 5% CO2 at 37 °C for 60 minutes.

The concentrations of glucose outside the sac (in the incubation
media) before and after the experiment were determined so
that the amount of glucose transported into the sack could be
calculated. The glucose concentration was analyzed using
Glucose Analyzer (YSI model 23A Sidekick)

RESULTS

Absorption of glucose in isolated
averted jejunum preparation

0.4 4
0.35 4

b

[ Cc
€ 0.15
g
2 014
5
O 0.05
0 : : : . .

Kawalan Akarbos 1 Akarbos 2 Etaset 1 Et aset 2

Kumpulan

The result shows that acarbose 1.0 and 2.0 mg/ml and ethyl acetate fraction and 1.0
2.0 mg/ml significantly inhibited the glucose absorption of the jejunum.
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ISOLATION OF CHEMICAL COMPOUNDS FROM
GYNURA PROCUMBENS EXTRACT

Methods

Soxhlet, Column chromatographic, TLC, UV Spectra,
FTIR, HPTLC and HPLC

The structure was identified by spectroscopic methods
and compared to the spectroscopic standard data
using HPTLC or HPLC standard data.

RESULT & DISCUSSION

Compounds in G. procumbens leaves extracts.

TLC profile of the ethyl acetate fraction and
detection using spray reagents indicate the
presence of flavonoids and phenolic carboxyclic
acid derivatives. HPTLC analysis showed that
flavonol glycoside, chlorogenic acid, kaempferol
3-O- rutinoside, astragalin and other phenol was
amongst the compounds presence in the active
fraction.
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