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ABSTRACT

Solanum xanthocarpum is a plant used in traditicenadl Alternative medicine in India and other pastgshe world.
The present study is aimed at investigating thecefif the ethanolic extract (SXA) on GLUT-4 aiRPAR gene
expression. Type 2DM and obesity are associatddimipairment in the regulation of GLUT 4 gene exgien and
elevated levels of free fatty acids. An increasehim expression of GLUT-4 gene is an index of atapt to
enhanced metabolic demand and improved metaboligtucose. The action of PPARN muscle insulin sensitivity
may be secondary to the lowering of circulatingdgpon PPAR-gamma activation. Both GLUT-4 and PpPAR
regulators of glucose and lipid metabolism, allogvindaptation to the physiological environment. Thsults
showed that the ethanolic extract of SXA in theeddsLl00 pg/ml produced an upregulation of both GLUT-4 and
PPAR gene expression in L6 cell lines.
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INTRODUCTION

Type 2 DM is the most common endocrine disordeindia and elsewhere. Patients suffer from hypoinsuahia
and resistance to the actions of available insuhisulin-sensitive glucose transporter GLUT 4 ig tijlucose
transporter in skeletal muscle, adipose tissuetaait and insulin helps in the translocation ofU3# isoform
from the intracellular storage site to the cell rbeame.(1)GLUT4 protein level is regulated by incesh
biosynthesis, reduced degradation or both.(2) Agrothechanism may be activation of intrinsic acyivB)The
level of GLUT4 protein available for translocati@® an important factor that determines the volurhglacose
uptake. Studies in human as well as animal modme Ishown that GLUT4 gene expression is contralethe
transcription level. A number of studies have bearried out to show that GLUT4 knock-out resultsiriaulin
resistance (4) and over-expression results in n@#o of insulin sensitivity and glucose dispoSal@). Since
skeletal muscle is the major site of glucose wilon and disposal,L6 cell lines have been selefttestudying the
effect of test extract SXA on GLUT4 gene expressRegulation of GLUT 4 gene expression is a poatérget
for the treatment of type 2DM.(7) The ethanolicragt of aerial parts oSolanum xanthocarpurwas found to
increase glucose uptake by GLUT4 in a dose of Ifith|1in a study conducted by the communicatindpnau(8)

PPARy or glitazone receptor is a nuclear receptor emtdgyeP PAR-gamma genPPARy regulates storage of fatty
acids and glucose metabolism. It is implicatedhia pathology of a number of diseases like diabetiessity and
atherosclerosis. It is a key transcriptional fadtat plays an important role in adipocyte differ&tion in adipose

32
Pelagia Research Library



Anitha Mary Mathews and Christina A. J. M. Der Pharmacia Sinica, 2014, 5(3): 32-36

tissue and muscle.(9) ®have enough evidee for a link between glucose homeostas lipid metabolism and
mass of fatty tissue.(1Dhe receptor dependent activai of PPARy genes mighbe responsible for the insul
sensitizing activityof potential drugs.(1)

MATERIALS AND METHODS

The aerial parts of the plant were collected whnenftuits were ript shadow dried and extracted with ethanol to
a dry extractive. It was then diluted to get testples 011000ug,500ug and 250 pg.

Chemicals and reagents

Fetal Bovine serum (FBS)hBsphate Buffered Saline (PBS) eDulbecco’s Modified Eagle’'s Mediu (DMEM)
were obtained from Sigma Aldrich Co, St Louis, USAmphotericit and EDTA from Hi-Media Laboratories Ltd.,
Mumbai. TRl Reagenfrom G Bioscience USA, and Reverse transcriptase kitom Thermoscientifi were
used.Primers were bought from Etfins India.

Cell lines and culture medium

L6 cell lines were obtained from National Centre f@llGcience (NCCS), Pune, India. Stock culturethee cel
lines were cultured in DMEM supplemented with 108&dtivated fetl bovine serur and Amphoterecin-B (5
mg/ml) in a humidified atmosphere of 5% , at 37 °C until confluent. The cells were dissodateith 0.2%
trypsin, 0.02% EDTA in Phosphate Buffer Saline (fPB&8ution. The stock cultures were growr60mm petridish.

Methodology for RT-PCR

The mRNA expression levels of Glut4 and PPARere carried out using se-quantitative reverse transcript-
polymerase chain reaction (RACR). Briefly, the L6 cells were cultured in 60 npatridish and maintained
DMEM medium for 48 hrs. The DMEM medium s supplemented with FBS and amphoin. The required
concentration of Test sample (10ug/ml) was added to the disimd incubated for 48 hours. Total cellular R
was isolated from the untreated (control) and é@aells using TRI Reagent, accordto manufacturer’s protocol.
cDNA was synthesized from total isolated RNAreverse trancriptase kit according to manufactimssuctions
(Thermo scientific)Then 2@l of the reaction mixture was subjected to PCRafmiplification of respective cDNA
using specifically designed primers procured froordfins India, As an internal control, the housegiag gent
GAPDH was caamplified with each reactiol

1 .Effect of test extract SXAon GLUT4 gene expressiol

RT-PCR profile of GLUT4 gene amplified from drug treated L6 cells.

Tl T2 5 C

GAPDH

C- Cell control.
T1 - Cells treated with SXA 100 pg/ml
T2 - Cells treated with SXA 50 pg/mil
S - Cells treated with std. drug Rosiglitazone §0ml
Fig 1: RT-PCR profile of Glut4 gene ampified from SXA treated L6 cells

Amplification conditions for Glut4 gene:
95°C for 1 min followed by 35 cycl of denaturation at 95°C for 15 seconds, annealir@p2C for 30 seconds al
extension at 72°C for 45 sec. This was followedibgl extension at 72°C for 10 m
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Primer used:
For | strand synthesis: Random prime
For Il strand synthesis:
5'CGGGACGTGGAGCTGGCCGAGGAG—Forward
5" CCCCCTCAGCAGCGAGTGA = Reverse
Product size: 318 bp.

16 GLUT4 gene expression in L6
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Control 100pg/ml 50 ug/ml Standard

Fig.2. Densitometric analysis of gene transcript§he relative level of Glut4 gene expression is nolalized to GAPDH
Values shown depict arbitrary units

Test samole Control SXA SXA Rosiglitazone
P 100ug/ml conc. | 50 pug/ml conc. 50 pug/ml
Regulation of GLUT4 in terms of Fold: 1 1.29 1.20 1.52

2.Effect of test extract SXAon PPARy gene expressiol
RT-PCR profilc of PPARy gene amplificd from drug treated L6 cells.
Tl T2 C 5

PPARY

C- Cell control.
T1 - Cells treated with SXA 100 pg/ml
T2 - Cells treated with SXA 50 pg/ml

S - Cells treated with std. drug Rosiglitazone §0ml
Fig 3: RT-PCR profile of PPARy gene amplfied from drug treated L6 cells

Amplification conditions for PPARy gene:
95°C for 1 min followed by 35 cycles of denaturatit 95°C for 15 seconds, annealing at 64°C fose®nds an
extension at 72°C for 45 sec. This was followedibgl extension at 72°C for 10 m
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Primer used:
For | strand synthesis: Random primer
For Il strand synthesis:
5" GGATTCATGACCAGGGAGTTIC 3'—Forward
5 GCGGTCTCCACTGAGAATAAIAC 3'- Reverse
Product size:155 bp.

PPARYy gene expression in L6
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relative mRNA levels

Contra 100 pg/ml 50 pg/ml Standard

Test Samples

Fig.4. Densitometric analysis of gene transcriptdhe relative level of PPAR gene expression is normalized to GAPDH
Values shown depict arbitrary units

Test sample Control | SXA100ug/ml | SXA50ug/ml | Rosiglitazone 50ug/ml
Regulation of PPARIn terms of Folds 1 1.33 1.24 1.34
DISCUSSION

The activation of PPARalters the transcription of several genes involireglucose and lipid metabolism and
energy balanceSolanum xanthocarpuns a plant with great potential in the managenwntype2 DM since it
promotes the up-regulation of PPARs well as GLUT4 glucose transporter genes. Tiygproved that the plant
extract can be used to reduce insulin resistanseceged with type2 DM since the plant possess gosdlin
sensitizing properties. The plant promotes gluagseake too, thereby improving glucose utilizatiord alisposal in
skeletal muscles. The insulinogenic property of plent extract in rats had been proved by the comeating
author in her previous studies.

CONCLUSION

In this study the results show up- regulation ofu3¥ gene in L6 cell lines in the presence of SXAl &tandard
drug rosiglitazone. When compared with the contiod, test samples of 100 ug/ml  and 50 pg/mba2e folds
and 0.2 folds up- regulated respectively. The Steshdirug rosiglitazone up- regulated GLUT4 exp@sdiy 0.52
folds from control L6 cell lines.

Results show up - regulation of PPABene in cell lines treated with SXA and standarden compared with the
control. The test sample of 100 pg/ml and 50 pgik.33 folds and 0.24 folds up — regulated thieegexpression,
respectively compared to control. The Standard dosgglitazone up- regulated PPARXpression by 0.34 folds
from control. The ethanolic extract 8blanum xanthocarpunm a dose of 100 pg/ml produced up-regulation of
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both GLUT4 and PPARgenes and the effects were only slightly lessan that produced by rosiglitazone. It has
been inferred that one of the mechanisms of actf@XA may be similar to that of thiazolidinediane
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