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Introduction

- Currently, there are over 150 million diabetic patients
worldwide and this likely to increase to 300 million or moreworldwide 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.y

• 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.e ects

3

Diabetes mellitus
i l d h di d h di b h b liis a complex and heterogeneous disorders that disturbs the metabolism 

Carbohydrate

Fat

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

Protein 
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WHO categorized diabetes is to :

caused by autoimmune destruction of  pancreatic β-cells.caused by autoimmune destruction of  pancreatic β-cells.

Type 1

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

Type 2

p pp p

characterized by varying degree of carbohydrate intolerance during 
pregnancy
characterized by varying degree of carbohydrate intolerance during 
pregnancy

Type 3

Objective
• To examine 

a) hypoglycaemic activity of medicinal plant 
extracts on normal rats. 

b) antihyperglycaemic activity of extracts onb) 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 y
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.

%Amount (gm)Materials

1005500leaves powder

8.5470.6100% ethanol extract

5.631075% ethanol extract

12.0663.250% ethanol extract

5.2286.025% ethanol extract

8.6380.00% ethanol extract

Material and methods.. Cont…

◘ Fractionation of 50% Ethanolic Extract of O. stamineus
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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 extractsThe 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.measurement. 

• Blood glucose levels were determined using Accutrend 
Advantage II 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/kgextracts (suspended in CMC 1%) 1.0 gm/kg. 
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 intraperitoneallymg/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
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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 wereThe 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 

t t 1 0 /k tf i 500 /k d CMCextracts 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

Fig 1. Hypoglycemic Test of O. Stamineus Leaves Extracts
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Fig 2. Sb.GTT Test of O. Stamineus Leaves Extracts
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Fig 4. Sb.GTT Test of 50% ethanolic extract’s fractions of O. 
Stamineus
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Fig 5. Sb.GTT Test of ethyl acetate fractions of 50% ethanolic 
extract of O. Stamineus
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Fig 3. Acute hypoglycemic Test of O. Stamineus Leaves Extracts on 
STZ-induced diabetic rats
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Fig 4.1. 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

• A. Mariam, M.Z. Asmawi and A. Sadikun(1996). 

Hypoglycaemic activity of the aqueous extract of Orthosiphon 
stamineus. Fitoterapia 67(5)465-468

• Mohamed E.A.H., Lim C.P., Ebrika O.S., Asmawi M.Z., Sadikun 
A. & Yam M.F. (2011)

Toxicity evaluation of standardized 50% ethanol extract of 
Orthosiphon stamineus. Journal of Ethnopharmacology 133:358-
363.

• Mohamed E.A.H., Mohamed A.J., Asmawi M.Z., Sadikun A., 
Ebrika O.S., & Yam M.F. (2011)

Antihyperglycemic effect of Orthosiphon stamineus Benth leaves 
extract and its bioassay-guided fraction. Molecules 16:3787-

3801;doi:10.3390/molecules16053787
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Research Findings (Orthosiphon stamineus)
(Continued)

• Ameer O.Z., Salman I.M., Asmawi M.Z., Ibraheem Z.O & Yam 
M.F. (2012)

Orthosiphon stamineus: tradtional uses, phytochemistry, 
pharmacology and toxicology: a review Journal of Medicinal Foodpharmacology and toxicology: a review. Journal of Medicinal Food
15(8)1-13.

• Mohamed E.A.H., Siddiqui M.J.A., Ang L.F., Sadikun A., Chan 
S.H., Tan S.C., Asmawi M.Z. & Yam M.F. (2012).

Poten α-glucosidase and α-amylase inhibitory activities of 
standardized 50% ethanolic extracts and sinensetin from 
Orthosiphon stamineus Benth as anti-diabetic mechanism. BMC 
complementary & alternative medicine 12:176complementary & alternative medicine 12:176 
(http://www.biomedcentral.com/1472-6882/12/176).

Research Findings

(Orthosiphon stamineus) (continued)

• Yam M.F., Mohamed E.A.H.,  Ang F.L., Pei L., Darwis Y., 
Mahmud R., Asmawi M.Z., Basir R. & Ahmad mariam (2012)

A simple isocratic HPLC method for the simultaneous determination 
of sinensetin, eupatorin and 3'-hydroxy-5,6,7,4'-tetramethoxyflavone 
in Orthosiphon stamineus extracts. Journal of acupuncture and 
meridian studies 5(4):177-182.

• Mohamed E.A.H., Yam M.F., Ang L.F., Mohamed A.J. & Asmawi 
M.Z. (2013)

Antidiabetic properties and mechanism of action of Orthosiphon 
stamineus Benth bioactive sub-fraction in streprozotocin-induced 
diabetic rats. Journal of Acupuncture and Meridian Studies
6(1)31-40.
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INTRODUCTION

Scientific name : Gynura 
procumbens     p

(Lour.) Merr.
Family                : 

Compositae
Common names (Malay) : 

Sambung nyawa
Part used in folk 

medicines:  
Fresh or dried leaves.Fresh or dried leaves.

Ethnopharmacological 
uses: Antihypertensive, 
antidiabetic and 
antipyretic.

EXTRACTION PROCEDURE

RESIDUE CRUDE PET. ETHER 
EXTRACT

-evaporated to dryness

DRIED POWDERED LEAF OF 
GYNURA PROCUMBENS

DEFATTED WITH PET-ETHER (60 – 80 0c)

evaporated to dryness
EXTRACTED WITH METHANOL

METHANOL  
EXTRACT

1.DISSOLVED IN WATER
2. EXTRACTED WITH CHLOROFORM

AQUEOUS PHASE CHLOROFORM FRACTION
-evaporated to drynessp y

AQUEOUS PHASE

EXTRACTED WITH 
ETHYLACETATE

ETHYLACETATE 
FRACTION
-evaporated to dryness

AQUEOUS 
FRACTION

evaporated to dryness

EXTRACTED WITH n-
BUTANOL

N-BUTANOL FRACTION
-evaporated to dryness



12/17/2013

13

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 
( 0 05) th i i bl d l l l f t hi h(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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IPGTT of G. procumbens extracts on normal rat
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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).
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IPGTT of Gynura procumbens fractions on normal 
rats
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Ethyl acetate fraction of the extract significantly inhibited (p<0.05) the increase in blood 
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

• Rosidah, Yam M.F., Sadikun A., Ahmad M., Akowuah G.A. & 
Asmawi M.Z. (2009). 

Toxicology evaluation of standardized methanol extract of Gynura 
procumbens. Journal of Ethnopharmacology 123:244-249p p gy

• Rosidah, Yam M.F., A. Sadikun and M.Z. Asmawi (2008)

Antioxidant potential of Gynura procumbens. Pharmaceutical 
Biology 46(9)616-625.

• Algariri K., Meng K.Y., Atangwho I.J., Asmawi M.Z., Sadikun A. 
Murugaiyah V. & Ismail N. (2013)

Hypoglycemic and anti-hyperglycemic study of Gynura procumbens
leaf extracts Asian Pacific Journal of Tropical Medicine 3(5)358-leaf extracts. Asian Pacific Journal of Tropical Medicine 3(5)358-
366.

Vernonia amygdalina

• Daun Afrika

• 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.



12/17/2013

18

Andrographis paniculata

• Hempedu Bumi

• Pokok Cerita
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Research Findings

• K. Abdul Razak, A. Mariam, S. Amirin and A. Mohd Zaini (2005)
Antihyperglycaemic effects of ethanol extracts of Andrographis 
paniculata on streptozotocin-induced diabetic rats. Malaysian 
Journal of Science 24: 155 –159

• Rammohan S. and Asmawi M.Z. (2006)Rammohan S. and Asmawi M.Z. (2006) 
Inhibition of α-glucosidase by Andrographis paniculata ethanol 
extract in rats. Pharmaceutical Biology 44(8)600 – 606

• Mariam, A., Abdul Razak, Akowuah, G.A., Asmawi M.Z. and 
Ismail Z. (2007)

• HPLC profile and antihyperglycemic effect of ethanol extracts of 
Andrographis panicuulata in normal and streptozotocin-induced 

diabetic rats. J. Nat. Med.61:422-429.

• Rammohan S., Asmawi M.Z. & Sadikun A. (2008)
Effect of andrographolide and ethanol extract of Andrographis 
paniculata on liver glucolytic, gluconeogenic and lipogenic enzymes 
in a type 2 diabetic rat model. Pharmaceutical Biology 46(11)772-
780  

Research Findings
Andrographis paniculata (continued)

• Rammohan S., Asmawi M.Z. and Sadikun A. (2008)

In-vitro α-glucosidase and α-amylase enzyme inhibitory effects of 
Andrographis paniculata extract and andrographolide. Acta 
Biochemica Polonica 55(2)391 398Biochemica Polonica 55(2)391-398.

• Rammohan S., Asmawi M.Z. and Sadikun A. (2008)

Effect of ethanolic extract of Andrographis paniculata (Burm.F.) 
Nees on a combination of fat-fed diet and low dose streptozotocin 
induced chronic insulin resistance in rats. Diabetologia Croatica
37(1)13-22.

• Abdul Razak K., Mariam A., Amirin S. and Mohd Zaini A. (2010)

Assessment on functionality and viability of β-cells following 
repetitive dosage administration of ethanolic extracts of 
Andrographis paniculata on streptozotocin-induced diabetic rats. 
International Medical Journal 9(1):21-26. 
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Ficus deltoidea

• Mas Cotek
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Mas Cotek (Ficus deltoidea)

Research Findings
Ficus deltoidea

• Shafaei A., Farsi E., Ahamed B.M.K., Siddiqui M.J.A., Attitala 
I.H., Zhari I. & Asmawi M.Z. (2011)

Evaluation of toxicological and standardization parameters and 
phytochemical investigation of Ficus deltoidea leaves. American 
Journal of Biochemistry and Molecular Biology
DOI:10.3923/ajbmb.2011

• Farsi E., Shafaei A., Hor S.Y., Ahamed M.B.K., Yam M.F., 
Attitallla I.H., Asmawi M.Z. & Ismail Z. (2011)

Correlation between enzymes inhibitory effects and antioxidant 
activities of standardized fractions of methanolic extract obtained 
f Fi d lt id l Af i J l f Bi t h lfrom Ficus deltoidea leaves. African Journal of Biotechnology
10(67)15184-15194.

Farsi E., Shafaei A.,Hor S.Y., Ahamed M.B.K., Yam F.M. , 
Asmawi M.Z. & Ismail Z. (2013). Genotoxicity and acute and 
subchronic toxicity studies of a standardized methanolic extract of 
Ficus deltoidea leaves. Clinics 68(6):000-000
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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 ratmacrophylla king (meliaceae) seed extracts in normoglycaemic rat 
undergoing glucose tolerance tests. Chinese Medicine 8:11 
(http://www.cmjournal.org/content/8/1/ww). 



12/17/2013

24

Phaleria macrocarpa

• Mahkota Dewa
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Research Findings
(Phaleria macrocarpa)

• Ali R.B., Atangwho I.J., Kaur N., Abraika O.S., Ahmad M., 
Mahmud R. & Asmawi M.Z. (2012)

Bioassay-guided antidiabetic study of Phaleria macrocarpa fruit 
extract. Molecules 17: 4986-5002.

• Ali R.B., Atangwho I.J., Kuar N., Ahmad M, Mahmud R. & 
Asmawi M.Z. (2013)

In vitro and in vivo effects of standardized extract and fractions of 
Phaleria macrocarpa fruits pericarp on lead carbohydrate digesting 
enzymes. BMC Complementary and Alternative Medicine
13(39)1-11.

Altaf R., Asmawi M.Z., Dewa A., Sadikun A.& Umar M.I. (2013). 
Phytochemistry and medicinal properties of Phaleria macrocarpa
(Scheff.) Boerl. Extracts. Pharmacognosy Reviews 7(13)73-80.
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Local name
(Latin name)

Inhibit the rise of 
blood glucose level 
in Glucose Tolerant 
Test

Reduced the blood 
glucose level of 
diabetic rats

Hypoglycaemic 
test

Toxicity 
study
(5 g/kg)

Compound isolated

Misai kucing (leaves)
(Orthosiphon stamineus)

50% ethanol extract
(+ve)

Acute= -ve 
Chronic = +ve

-ve -ve Sinensetin, eupatorin, 

3'-hydroxy-5,6,7,4'-
tetramethoxyflavone

Sambung nyawa (leaves)
(Gynura procumbens)

Methanol ext Ethyl 
acetat fract (+ve)

Acute= +ve -ve -ve chlorogenic acid, 
kaempferol 3-O-
rutinoside, astragalin

Daun Afrika (leaves)
(Vernonia amygdalina)

Chloroform extract
(+ve)

Acute = -ve
Chronic= +ve

-ve -ve

Hempedu bumi (aerial part)
(Andrographis paniculata)

50% ethanol extract 
(-ve)

95% ethanol extract

Acute = -ve

Chronic = +ve

-ve -ve Andrographolide

(-ve)

Mas cotek (leaves)
(Ficus deltoidea)

Methanol extract 
(+ve)

Acute = -ve

Chronic = +ve

-ve -ve Vitexin, isovitexin

Tunjuk langit (seeds)
(Swietenia macrophylla)

Aqueous extract

(+ve)

Acute = +ve

Chronic = +ve

-ve -ve

Mahkota Dewa (fruit)
(Phaleria macrocarpa)

Methanol extract    (-
ve)

Acute = -ve

Chronic = +ve

-ve -ve

OBJECTIVES

To examine the effect of ethyl acetate fraction of 
th l t t f G b lmethanol 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. p

• Each piece was filled with 1.0ml glucose- Ringer solution which 
has been aerated with 95% O2, 5% CO2 at 370C 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% O2 5% CO2 at 37 0 C for 60 minutes95% O2, 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
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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 fil f th th l t t f ti dTLC 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 was3 O rutinoside, astragalin and other phenol was 
amongst the compounds presence in the active 
fraction. 


