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Abstract

Glucose Uptake Stimulation Assay of Thai Local Vegetable Extracts in L6 Myotube Cells

Pattra Poungcho, Kusumarn Noipha, Nongporn Towatana, Natsajee Nualkaew*

Introduction: Consumption of vegetables which possess blood sugar lowering effect might retard the progressive of
diabetes mellitus (DM) and prevent DM disease in healthy people. To date, the glucose uptake enhancement stimulated by
Thai local vegetables in muscle cell cultures have not been many reports. Objectives: The aims of this research were to study
glucose uptake effects of 6 Thai local vegetables and the toxicity of those active plants to L6 myotube cells. Materials and

Methods: Thai local vegetables extracts were prepared by maceration in 80% ethanol. The glucose uptake stimulation effect
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of plant extracts was investigated by glucose oxidase assay in L6 myotubes. The cytotoxic of the active extracts was assessed
by MTT assay. Results: Crateva magna extract (400 pug/mL) and Portulaca oleracea extract (300 pg/mL) significantly increased
glucose uptake into L6 myotubes in dose and time dependent after 50 hr incubation (1.83 and 2.65 fold over basal; p<0.07,
respectively) without cytotoxic effect. Conclusion: C. magna and P. oleracea extracts exhibited glucose uptake stimulation
activities into L6 myotubes without cytotoxic in the effective doses. The mechanisms of action will be further investigated. This
results suggest the possibly promoted of C. magna and P. oleracea consumption as vegetables for reducing of blood sugar
level.

Keywords : Glucose uptake, L6 myotubes, Thai local vegetables, Crateva magna, Portulaca oleracea
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Introduction obtained from Sigma—Aldrich Chemical Co. (St. Louis,
Diabetes mellitus (DM) is a chronic metabolic MO).

disease resulting from defects in both insulin action and Preparation of Thai vegetable extracts

secretion (Kamtchouing et al., 2006). DM is the most Fresh selected Thai local vegetables were
common disease of the endocrine disorders and a major purchased from the local market in Khon Kaen, Thailand.
global health problem today (Cummings et al., 2004). Most They were washed, dried, and ground. Crude extracts
patients with DM exhibit hyperglycemia and peripheral were prepared by maceration in 80% ethanol, concentrated
insulin resistance (Yang et al., 2003). Insulin stimulates by using rotary evaporator, freeze dried, and kept at -20
glucose transport into muscle cells leading to a reduction °C until use.

in blood glucose levels (Khan and Pessin, 2002). Many Cell culture

Thai local vegetables are known to possess hypoglycemic The rat skeletal muscle (L6) cell line was
activities. In this study, stimulations of glucose uptake by maintained in O-MEM containing 10% FBS and 1%
80% ethanolic extract of Citrullus lanatus (Thunb.) antibiotic ~ solution  (penicillin-streptomycin)  in  an

Mastsum&Nakai, Ipomoea aquatica Forsk., Nelumbo atmosphere of 5% CO, at 37 °C. L6 myoblasts were

nucifera Gaertn., Ficus racemosa Linn., Portulaca oleracea . . . . ) .
differentiated into myotubes by changing medium into Ol-

MEM containing 2%HS (Noipha et al., 2011).

Glucose uptake assay

L. and Crateva magna (Lour.) DC. were investigated by
using L6 myotubes as cell model. After that, the bioactive

extracts were tested for cytotoxicity.
vt y Glucose uptake assay was performed by using

the glucose oxidase assay kit according to the
Materials and Methods

The rat L6 myoblast cell line (CRL-1458) was

manufacturer’s protocol. L6 myotube cells were incubated
with Thai local vegetables extract for 50 hr. The amount of

purchased from ATCC (USA). Ol-Minimum essential glucose remaining in the incubation medium was
medium (O-MEM), fetal bovine serum (FBS), horse serum measured and recalculated as the amount of glucose
(HS), and antibiotics were obtained from Gibco (Burlington, uptake by cells.

Canada). (3,4-5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazo-

lium (MTT), and glucose oxidase assay kit (Gago-20) were % stimulation = (medium glucose - medium glucose remained) * 100

medium glucose
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Cytotoxicity

Cytoxicity test was performed by the MTT assay
according to Mosmann (1983). Cells were seeded in 96-
well plates and incubated with the extracts for 50 hr. MTT
was added and incubated for 4 hr at 37 °C. The formazen
crystals were dissolved in DMSO and measured for the
absorbance at 570 nm.
Statistical analysis

The results were expressed as the mean values
and standard deviations (S.D.). Statistical comparisons
were tested using Student’s t-test and the differences were
considered significant at the level of p<0.05.

Result and Discussion

The screening of 6 local vegetable extracts clearly
that
significantly increase the glucose uptake into the L6

indicated C. magna and P. oleracea extracts

myotubes (p<0.07) as shown in Table 1. From the results,
the negative values of %stimulation were obtained from C.
lanatus, F. racemosa, and N. nucifera extracted which
caused L6 myotubes cells broken, thus might release the
intracellular glucose into medium. The increasing of
glucose uptake of C. magna and P. oleracea extracts were
appeared from the concentration of 100 pyg/mL (Fig. 1A),
and reached to the highest effect at 400 pg/mL and 300
(Fig.  1A).
concentrations were used for the investigation of the

pg/mL,  respectively Therefore, these
optimal incubation time which were at 50 hr incubation
(P<0.01) as shown in Fig. 1B. For the cytotoxicity test by
MTT assay, the viability of L6 myotubes still remained
more than 95% in the presence of the extracts from 100 to
400 pg/mL at the incubation time of 50 hr (Fig. 1C)

indicated no toxic effect to cells.

Table 1 Glucose uptake effect of 6 selected Thai local vegetables in L6 myotubes.

Plant Part of used Concentration (ug/mL) % Stimulation
Citrullus lanatus. Fruit rind 125 1.44
(Cucurbitaceae) 250 -4.09
500 -11.43
Crateva magna (Lour.) DC.  Leaves 125 18.03
(Capparidaceae) 250 56.38
500 98.93
Ficus racemosa L. Fruits 125 -15.96
(Moraceae) 250 -18.75
500 -27.34
Ipomoea aquatic Arial part 125 13.04
(Convolvulaceae) 250 7.89
500 10.02
Nelumbo nucifera Rhizome 125 -2.65
(Nelumbonaceae) 250 -7.06
500 -10.84
Portulaca oleracea L. Arial part 125 33.50
(Portulacaceae) 250 93.61
500 101.42

The glucose lowering effect of C. magna leaf
extract by inhibition of Ol-glucosidase was also reported
with 1Cg 143.5114.2 pg/mL (Loganayaki and Manian,
2012). The oral administration of P. oleracea aqueous
extract 300 mg/kg/day in diabetic db/db mice could reduce
blood glucose and prevented diabetic (Lee et al., 2012).
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These previous reports indicated that the reduction of
glucose level obtained from different test models and
extraction methods might resulted from the different
mechanisms of action and bioactive compounds which
should be further investigated.
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Fig. 1 Dose and time dependent stimulation of glucose uptake by C. magna and P. oleacea in L6 myotubes.
(A) Cell were co-incubated with various concentrations of extracts for 50 hr.
(B) Glucose uptake stimulation effects by 400 ug/mL C. magna extract and 300 ug/ mL P. oleracea

extract at various time-intervals.

(C) MTT assay of C. magna extract and P. oleracea extract. *p < 0.05 and **p < 0.001 compared to

basal value.

Conclusion

C. magna and P. oleracea extracts in the
concentration of 400 pug/mL and 300 pg/mL, respectively
exhibited the glucose uptake stimulation effect in L6
myotubes when incubated for 50 hr. At the concentration
up to 400 pg/mL, both extracted were not toxic to L6
myotubes. The glucose uptake effect of C. magna and P.
oleracea extracts indicated the potential use as local
vegetables for lowering blood glucose. The mechanisms of
glucose uptake by cells will be further investigated.
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