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Abstract

o -glucosidase inhibitors are utilized in the treatment of type II diabetes mellitus (DM). The
inhibition of intestinal o -glucosidase would delay the digestion and absorption of carbohydrates
and consequently suppress postprandial hyperglycemia. Thai medicinal plants are widely used in
the treatment of diabetes mellitus. An attempt to verify their Inhibitory effect on a-glucosidase
from two different sources are reported herein. Among of them, the methanolic extract of
Amomum xanthioides showed significant inhibitory activity against a-glucosidase, the sucrase and
maltase from rat intestine with ICso value 3.10 4.20 and a glucosidase from baker's yeast with ICso
values of 26.6 which is 25 times greater than the standard anti diabetic drug, acarbose. The
preliminary observation provides the basis for further examination of Thai medicinal plants as
supplement food and DM drug toward the treatment and prevention of diabetes.
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1. Introduction

NCD is non-communicable disease such as heart disease, stroke, cancer, diabetes and obesity
which cause 56 million deaths globally [1]. Among of them, DM type II was related to other
NCDs, and is the leading cause of blindness, kidney failure and heart attack [2]. The management
of DM type II usually requires the regimens including diet and medicine. Therefore, o glucosidase
inhibitor can retard the liberation of D-glucose absorption, reducing plasma glucose levels and
suppressing postprandial hyperglycemia Consequently, drugs such as acarbose and miglitol have
been approved for clinical treatment of DM [3-4].

As a part of our research for potent o glucosidase inhibitors, we focused on traditional
Thai medicinal plants widely used in the treatment of diabetes mellitus. The extract of
Lagerstoemia speciosa, Averrhoa carambola, Momordica charantia, Wedelia trilobata,
Pseuderanthemum palatiferum, Moringa oleifera, Amomum xanthioides Helicteres isora, Aegle
marmelos and Teminalia chebula were tested for their inhibitory activities against a-glucosidase
from baker’s yeast and a-glucosidase (maltase and sucrase) from rat intestine [5-7].
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2. Materials and Methods

2.1 Plant Materials

The traditional medicinat plants such as Lagerstoemia speciosa, Averthoa carambola, Momordica
charantia, Wedelia trilobata, Pseuderathemum palatiferum, Moringa oleifera, Amomum
xanthioides, Helicteres isora, Aegle marmelos and Teminalia chebula. were collected at
Phranakhon Si Ayutthaya, Thailand. All of them were identified by botanist, staff of the Faculty of
Science and Technology. Plant specimens were deposited at Herbarium of Science and
Technology Center, Phranakhon Si Ayutthaya Rajabhat University.

2.2 Extraction

The air-dried selected part of medicinal plants (500 g) were ground and extracted with 1:1
methanol:water (250 mL.) at 60°C with a soxhlet extractor for 24 hrs., and then evaporated under
reduced pressure to yield methanolic extract, which was defatted by hexane. The defatted
methanolic extract was tested an inhibitory activity against a.-Glucosidase.

2.3 a-Glucosidase assay: (o glucosidase from Baker's Yeast)

Inhibitory effect against o-glucosidase from baker’s yeast was performed using our protocol
previously reported [8-9]. Briefly, the oa-glucosidase (0.1 U/mL) and substrate (1 mM p-
nitrophenyl-a-D-glucopyranoside) were dissolved in 0.1 M phosphate buffer, pH 6.9. A 10 puL of
test compound (1 mg/mL in DMSO) and incubated with 40 pL of a-glucosidase at 37 °C for 10
min. A 50 pL substrate solution was then added to the reaction mixture and incubated at 37 °C for
additional 20 min. The reaction was terminated by adding 100 uL of 1 M Na, CO;, Enzymatic
activity was quantified by measuring the absorbance at 405 nm (Bio-Red microplate reader model
3550 UV). The percentage inhibition was calculated by [(A¢-Ai1)/Ao] x 100, where Ay is the
absorbance without the sample, and A; is the absorbance with the sample. The ICso value was
determined from a plot of percentage inhibition versus sample concentration. Acarbose was used
as a standard control and the experiment was performed in triplicate.

2.4 a-Glucosidase assay: (o - glucosidase from rat intestine)

Inhibitory activity against a-glucosidase from rat intestine was determined using our developed
method [8-9]. The crude enzyme solution prepared from rat intestinal acetone powder was used as
a source of maltase and sucrase. Rat intestinal acetone powder (1 g) was homogenized in 30 mL of
0.9%NaCl solution. After centrifugation (12,0009 % 30 min), the aliquot was subjected to assay. A
10 uL of test compound was added with a substrate solution (10 mM maltose and 100 mM
sucrose, each 20 pL), 0.1 M phosphate buffer (pH 6.9, 30 uL), glucose oxidase solution (80 pL)
and enzyme solution (20 uL). The reaction mixture was incubated at 37°C (10 min for maltase and
40 min for sucrase) and its absorbance was determined at 500 nm. Percentage inhibition and ICso
value was obtained using aforementioned methodology.

2.5 Data Analysis

The concentrate of tested compounds required to inhibited 50% of the o glucosidase activity under
the assay conditions was determined from dose-response curves and defined as ICso Value.
Statistic significant was evaluated by one-way analysis of varience (ANOVA). A statistically
significant difference was defined as p< 0.05
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3. Results and Discussion
The results of extraction were recorded as percentage yield of dried weight showed in Table 1.
The extract of Helicteres isora revealed the highest value of percentage of weight of extract by dry
weight of plant.

Table 1 The Percentage Yield of Extract Of Medicinal Plant

. Parts % wt.

Name of Plant Family used by wt.
Lagrstoemia Lythraceae Leaf 75.0
speciosa
Averrhoa Oxalidaceae Leaf 72.6
carambola
Momordica Cucurbitaceae | Fruit 445
charantia
Wedelia trilobata Asteraceae Leaf 58.2
Pseuderathemum Acathaceae Leaf 53.0
palatiferum
Moringa oleifera Moringaceae Leaf | 54.13
Amomum Zingiberaceae | Seed 60.5
xanthioides
Helicteres isora Sterculiaceae Fruit | 78.80
Aegle marmelos Rutaceae Leaf | 482
Teminalia Chebula Combretaceae | Leaf 72.6

All extracts were subjected to evaluation for inhibitory effects against o glucosidase from two
different sources, baker's yeast (type I) and rat intestine (type 2). Comparison were made with
Acarbose which is a drug proven to have anti-diabates clinical efficacy. The inhibitory activity of
medicinal extract were obtained and the ICsy values were calculated (Table 2) The extract of
Lagerstoemia speciosa inhibited o glucosidase from baker's yeast with ICsy values of 140 mM
Averrhoa carambola, Wedelia trilobata, Helicteres isora and Teminalia Chebula revealed toward
maltase and surcease whereas inhibitory activity against baker's yeast was not observed while
Momordica charantia, Moringa oleifera, Amomum xanthioides, Aegle marmelos inhibited o.-
glucosidase from both sources. Among of them Amomum xanthioides exhibited the highest
inhibitory activity against. both sucrase and maltase with ICsy value 3.10 4.20 and a glucosidase
from baker's yeast with ICso values of 26.6 which is 25 times greater than the standard anti diabetic
drug, acarbose. In this study, acarbose and all medicinal plants extracts exhibited a less
pronounced inhibition of a glucosidase from baker's yeast compared to o glucosidase from rat
intestine which suggests distinct differences in inhibitory potency of them toward o glucosidase
from different species.
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Table 2 Glucosidase Inhibitory effect of Medicinal Plants

ICso (ug/mL)
Extract Baker's Maltase Sucrase
Yeast

Lagerstoemia 140.0+£0.04 NI® NI*
speciosa
Averrhoa carambola NI 21.4240.04 7.9+0.05
Momordica charantia 33.3+0.01 15.04+0.02 234+0.18
Wedelia trilobata NI 65.1£0.01 41.6+0.03
Pseuderathemum 135.0+0.01 36.2+0.04 NI
palatiferum
Moringa oleifera 52.1+0.10 74.2£0.02 | 258.5+0.02

Amomum xanthioides 26.6:0.03 3.10+0.02 4.20+0.03

Helicteres isora NI 3.71x0.21 2.15+0.48
Aegle marmelos 40.8+0.01 16.6+0.01 3.12+0.03
Teminalia Chebula NI 97.0£0.02 | 140.0£0.03
Acarbose® 502+0.04 3.60+0.02 2.10+0.14

2 No inhibition, inhibitory effect less than 30% at 10 mg/mL.

4. Conclusions

In conclusion, we evaluated the inhibitory activity of medicinal plant extract compared to synthetic
glucosidase inhibitor acarbose. To summarize the Inhibitory effects on a-glucosidase of Traditional
Thai Medicinal plants, among of them, Amomum xanthioides was greatest inhibitory activity
against glucosidase from two different sources, baker's yeast (type 1) and rat intestine (type II).

The primary observation will provide the basis for further examination of Thai medicinal
plant as medicinal supplement that contribute toward the treatment and prevention of diabates.

5. Acknowledgements

This work was supported by the commission of higher education, CHE IG project and Rajabhat
Phranakhon Si Ayutthaya Research Fund.

90



(1]
(2]

(3]
(4]

(3]
(6]

(7]

(8]

(9]

KMITL Sci. Tech. J. Vol. 14 No. 2 Jul.-Dec. 2014

References

Beaglehole, R., and Yach, D. 2003. Globalisation and the prevention and control of non-
communicables disease: the neglected chronic diseases of adults, Lancet, 32, 903-908.
Chiasson, J.L., Josse, R.G., Gomis, R., Hanefeld, M., Karasik, A., and Laakso, M. 2002.
Acarbose for prevention of type 2 diabetes mellitus: The STOP-NIDDM randomised trial.
Lancet, 359, 207-2077.

Jong-Anurakkun, N., Bhandari, M.R., and Kawabata, J. 2007. alpha glucosidase inhibitors
from Devil tree ( Alstonia scholaris). Food Chemistry, 103, 1319-1323.

Hung, H.Y., Qian, K., Morris-Natschke, S.L., Hsu, C.S., and Lee, K.H. 2012. Recent
discovery of plant-derived anti-diabetic natural products. Natural Product Reports, 29, 580-
606.

Gao, H., Huang, Y.N., Xu, P.Y., and Kawabata, J. 2007. Inhibitory effect on alpha
glucosidase by the friuts of Terminalia chebula Retz. Food Chemistry, 105, 628-634.

Van de Laar, F.A., Lucassen, R.P., Akkermans, R.P., Van de Lisdonk, E.H., Rutten, G.E.,
and Van. de Weel, C. 2005. Alpha-glucosidase inhibitors for patients with type 2 diabates:
result from a Cochrane systematic review and meta-analysis, Diab. Care, 28, 154-163.
Phuwapraisirisan, P., Puksasook, T., Jong-aramruang, J., and Kokpol, U. 2008. Phenylethyl
cinnamides: A new series of a-glucosidase inhibitors from the leaves of Angle marmelos,
Bioorganic & Medicinal Chemistry Letters,18, 4956-4958.

Wikul A., Damsud T., Kataoka. K., and Phuwapraisirisan P. 2012. (+)-Pinoresinol is a
putative hypoglycemic agent in defatted sesame (Sesamum indicum) seeds though inhibiting
a-glucosidase. Bioorganic & Medicinal Chemistry Letters, 22, 5215-5217

Worawalai, W., Wacharasindhu, S., and Phuwapraisirisan, P. 2012. Synthesis of new N-
substituted aminoquercitols from naturally available (+)-proto-quercitol and their o-
glucosidase inhibitory activity. Medicinal Chemistry Communications, 3, 1466-1470.

91



