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ABSTRACT

Metabolic Syndrome (MetS) has been highlighted asmpr socioeconomic problem throughout the worddtlze
burden of MetS along with its individual risk factecentral obesity, insulin resistance, dyslipidé&mand
hypertension is evident throughout all ethnicitsdies. This study was conducted to evaluate thiedabetic
property and the cell viability of Bezafibrate, activator of Lipoprotein Lipase(LPL), when compartd a
standard drug used in the treatment of type Il Rims Mellitus, Metformin ( Biguanide — Oral Hyparfgmic
Agent). In-Vitro analysis with HepG2 tissue cultwas done. Glucose consumption of the test drugfibeate was
analysed using Glucose oxidase method and theiedllity was determined by MTT [3-(4, 5-dimethidttol-2-yl)-
2, 5-diphenyl tetrazolium bromide] assay. The thay Bezafibrate showed increased glucose consompsivel in
HepG2 cell lines and had a higher cell viabilityrgentage than the control drug, Metformin.

Keywords: Metabolic syndrome, Bezafibrate, PPARagonist, Anti-Diabetic action, cell viability, Mitro
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INTRODUCTION

The term Metabolic syndrome (MetS), first coined Bwller and Hanefeld in 1975, is characterised as a
combination of underlying risk factors that whencewrring together- culminate in adverse outcomesiuding
Type |l Diabetes Mellitus (T2DM), cardiovasculaiséase (CVD) and thus an approximately 1.6-foldeiase in
mortality. Insulin resistance is thought to be uhdeg feature of the metabolic syndrome. Genebo@malities,
foetal malnutrition, and visceral adiposity may yplales in the pathophysiology of insulin resistarend the
metabolic syndrome. The concurrence of disturbedage and insulin metabolism, overweight and abdalfat
distribution, mild dyslipidaemia, and hypertensiand its association with subsequent developmeriymé 2
Diabetes Mellitus and cardiovascular disease hangiise to the concept of the metabolic syndrolse lenown as

the Insulin Resistance syndrome. The National Gitetel Education Program’s Adult Treatment Panketdport
(ATP) identified the metabolic syndrome as a midbiprisk factor for cardiovascular disease (CVDattlis
deserving of more clinical attention. In 1988, Rerawnoted that several risk factors (dyslipidaermigertension,
and hyperglycaemia) commonly cluster together. Tdlisstering is called Syndrome X, Reaven and others
postulated that insulin resistance underlies SymeéroX (Hence the commonly used term Insulin resc#an
syndrome). [1-3, 11]

According to the Third National Health and Nutriti@xamination Survey(NHANES IIl) criteria, about #¥llion
people have metabolic syndrome, including 44 pérckthose in the >/= 50 year age group. Metabsficdrome is
present in 10percent of women and 15percent of winnormal glucose tolerance; 42 percent and Ghyerof
those with impaired fasting glucose; 78percent&yukrcent of those with type Il Diabetes. [12]
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Components of metabolic syndram®d P 1l identified 6 components of metabolic syadhe that relate to CVD:
abdominal obesity, atherogenic dyslipidaemia, dhibbod pressure, insulin resistance +/- glucogelérance,
proinflammatory state, prothrombic state. The maigl factors are cigarette smoking, hypertensaeyated LDL
cholesterol, low HDL cholesterol, Family historymemature coronary heart disease (CHD), and aflihg.

The ability of bezafibrate to reduce Triglycerid€holesterol, and blood glucose levels in patievits diabetes
was first reported over 30years ago, and the dasggbeen used for treating dyslipidaemia, partibutarimprove
TG and HDL-C levels. Bezafibrate functions as gorast of PPAR nuclear transcription factors, whpthy an
important role in glucose and lipid metabolism. sThi-Vitro study in Hepatic cell tissue was henctfaonducted
to observe the glucose lowering capacity and blewfs’ improved cell viability. Both of which asepotential in
the treatment of metabolic syndrome. [5]

EXPERIMENTAL SECTION

GLUCOSE CONSUMPTION ASSAY

Glucose levels are maintained within tight limits ascertain sufficient energy supply to the bramd ather

peripheral organs and to prevent accumulation %@ tooncentrations. Homeostasis is achieved byhtirenones
insulin and glucagon, affecting glucose uptakesasé and metabolism in glucose-responsive tis3iesresponse
of mammalian cells to fluctuations in glucose leved of major relevance, since alterations are mano for

pathological conditions, i.e. obesity or type-2bdites (Hitomi Takanaga, 2007).

REAGENTS

1. 10%, 2% Minimum essential medium
2. 2% trypsin in 5% EDTA
3. D- Glucose

4. Insulin

5. Metformin

CELL CULTIVATION

HepG2 cells were cultured in open vented 75 cmiuteilvessels (Corning, NY) in a standard horizotaadinar
flow hood and incubated in a NUAIR cell incubatvB&°C in an atmosphere of 5% CO2 and 95% Air. Hzpélls
were provided with a growth media of 90% Minimunsé&stial Medium (MEM), 10% Foetal Bovine Serum adl we
as 5% Streptomycin-Penicillin (Sigman-Aldrich, MOJedium was refreshed at least two times a weekn(Lb
and aseptic techniques were employed rigorousiytad cell culture Contamination.

HepG2 cell were sub-cultured when 80% confluence rgached. Sub-culturing consisted of dispensidgndia
with a vacuum and addition of 5 ml of 0.25% Tryp8if3% EDTA solution to remaining cell layer folled by
incubation for 6 min at 37°C. The activity of trypswvas stopped by washing the cells with a 10 mtuait of
MEM media. HepG2 cells were then transferred t@ ank falcon centrifuge tube and centrifuged for i st 1000
rpom. MEM and trypsin mixture was decanted and cglise aspirated with fresh media, transferred tw #& cm3
culture vessels and incubated with 5% CO2 at 3[6IC.

PROCEDURE
The glucose consumption assay was carried out tissngnethod described by scientist Yin et al. (308igh slight
modifications.

HepG2 cells were grown in 10% MEM with 11.1mmol/lugpse concentration medium. Two days before the
experiments, the cells were plated into 96 wedisue culture plates with some wells left bank. Aftee cells
reached 80% to 90% confluence, the medium wasageglby MEM supplemented with 2% FBS. Two hoursr|ate
the medium was removed and the same culture medmtaining different concentration of extracts ametformin
with and without glucose insulin was added to allgy including the blank wells. After 24 hourstoéatment, the
medium was removed and its glucose concentration adetermined by the glucose oxidase method (Laft an
Turner, 1975). The amount of glucose consumptios ealculated by the glucose concentrations of blaaks
subtracting the remaining glucose in the cell platells. [7]

MTT ASSAY:

MATERIALS AND REAGENTS
1. 96 well Tissue culture plates
2. 0.45 microns filter

3. Tissue culture flasks 25 cm2
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5 mL, 10 mL, pipettes

Trypsin Phosphate buffered saline Versene GR¢bBVG)
10 mL Syringe

DMSO

No gk

PRINCIPLE

MTT is a colorimetric assay that measures the réaluof yellow

3-(4, 5-dimethythiazol-2-yl)-2, 5-diphenyl tetrazoh bromide (MTT) by mitochondrial succinate dehygkenase.
The MTT enters the cells and passes into the mitodtia where it is reduced to an insoluble, coldu¢eark
purple) formazan product. The cells are then sbéda with an organic solvent (e.g. isopropanol) &éme released,
solubilised formazan reagent is measured specttoptairically. Since reduction of MTT can only occur
metabolically active cells the level of activitydsmeasure of the viability of the cells. [8]

MAINTENANCE OF CELL LINES

Tissue culture bottles that showed confluent moreslavere selected by observing them under an iedert
microscope. Growth medium was removed from theldotwwashed with PBS 5 mL of TPVG (for 25 cm2) was
added dispersing evenly on the monolayer andrefbintact with the cells for 2-3 min. TPVG was resd and the
bottle was incubated at 37°C, until all the celidagh from the surface. The cells were re-suspemd&dmL of
growth media. (For RD cell line 10% growth mediund&or Hep2 cell line 5% growth medium was used)e T
suspension was aspirated few times to break aethg$. The cell concentration was determined by togirthe
cells in haemocytometer.

PROCEDURE

HepG2 cell culture bottles were cultured beforeeskvto the test to make the confluent growth ofdibiés. To the
selected cell culture bottle 5 mL of TPVG solutiias added (for 25 cm2 flask) dispersed evenly omhéo
monolayer. The bottle was kept flat with the celtface side down on the table for 2-3 min. ThenVGPwas

removed using pipette and the flask was placedduobiator, until the cells detach from the surfaee suspended
the cells in 5 mL of growth medium. The suspensi@s aspirated few times with pipette to break ckimps.

Sterility was put up in nutrient agar tubes and gtezility tubes were labelled. To the 50 pL ofl aeispension an
equal volume of trypan blue was added and mixed Wedm the mix 50 pL of solution was charged usangjpette

to a haemocytometer. The cell suspension will pasker the cover slip by capillary action. The @alhcentration
per mL was determined by counting the cells in ha@iometer. The live cells as clear form were cedrand dead
cell as blue cells were left.

Percentage of cell viability was calculated using formula:
% viability = (live cell count/total cell count)*100

The MTT method described by Mosmann (1983) was useglantitatively detect living but not dead celisbrief,
approximately 2x104 cells/well were seeded ontav@8s plate.100 pL of MEM medium was added and lrated
at 37°C for 24 h. After 24 hour, medium was disedrdnd fresh medium was added with different cotnagans of
drug. The setup was incubated for 1-3 days at 37002 incubator. After respective incubation pdrimedium
was discarded and 100 pL fresh medium was addédlWijuL of MTT (5 mg/mL). After 4 hour, of incubati, the
medium was discarded and 100 puL of DMSO was aduleésolve the formazon crystals. Then the absadamas
read in a spectrophotometer at 570 nm. [8]

Viable cell (%) = Test OD x 100

ContraDO

RESULTS

GLUCOSE CONSUMPTION ASSAY

Glucose consumption assay for the drugs were stugljein vitro method using HepG2 cell culture p&at®rug
bezafibrate showed increased glucose consumptiari e HepG2 cells. The plates were read and cpomding
glucose values for the different concentration etdfibrate were tabulated. Bezafibrate showed igpgificantly
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reduced the glucose value of 500 mg to 375mg gid@oncentration. Further it reduced to 275 ugL,0ft0 ug
showed significant decrease in glucose level whempared to control and known type 2 antidiabetiagdr

metformin.
Table 1. Results of In-Vitro Glucose consumption &y
Glucose consumption (mg/dL)Cell Control
S. Ng Extrat;:ncLo ne. (Untreated)
Hg Bezafibrate | Metformin
1 50 375 360
2 100 358 330
3 250 314 255 500 mg
4 500 280 275
5 1000 243 225
Bar Chart 1. Results of In-Vitro Glucose consumptio assay
Chart Title
600
500
400
300
200
100
0
50 100 250 500

M Bezafibrate

B Metformin

RESULTS OF IN-VITRO CELL VIABILITY ASSAY
Drug bezafibrate were tested for cytotoxicity orpB& cells. Drug bezafibrate does not show any teffect to the
cells up to 80 pg/ml concentration. But there igtdl decrease in cell viability percentage. Thessults were
compared with metformin, indicated that bezafibrasel higher cell viability percentage than metformased as

drug for type 2 diabetes.

m cell control

Table 2 Results of In-Vitro cell viability assay

S .No Sample Cell viability (%)
) 20 pg/mL | 50 pg/mL | 60 pg/mL| 80 pg/mL| 100 pg/mL
1. Bezafibrate 42 54 57 64 69
2. Metformin 69 71 74 77 74
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Bar Chart 2 Results of In-Vitro cell viability assay

Cytotoxicity activity of Benzafibrate

20 pg/mL 50 pg/mL 60 pg/mL 80 pg/mL 100 pg/mL
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Cell Viability in %

Concentration

H Benzafibrate B Metformin

DISCUSSION

The aetiology of metabolic syndrome is complex elmaracterises defects in several homeostatic regulaystems
that, when coexisting, increase the risk of cardémular events and diabetes. The clustering of siskeactors

and their shared responsiveness to lifestyle nmeatifin suggests that they are not independent ®faoiother and
that they share underlying causes, mechanismseatdrés. Identifying metabolic syndrome is impadrfan several
reasons; patients who are at high risk of devefppiimerosclerotic CVD and type 2 Diabetes (T2DJisttbering the
relationship between the components of metabohdiyme and understand the pathophysiology, thiattilitates

the pharmacological, lifestyle and preventive it approaches. Pharmacological intervention fetabolic

syndrome would require multiple agents, which iases the costs and risk of adverse effects [4, 9]

Bezafibrate, is a PPAR-agonist, activator of lipoprotein lipase, a kegukatory enzyme responsible for the
hydrolysis of triglycerides(TG) rich lipoproteinand its treatment resulted in significant decreasthe serum
concentrations of triglycerides, total cholesteaold LDL- cholesterol and also VLDL, where HDL-chstkrol
serum levels increased, uniquely affecting instéisistance. [10]

Klein et al. identified an approximately 35-folcthease in T2DM risk for individuals with four or meocomponents
compared with those, with none of the MetS comptsanbaseline. It is possible, therefore, tha¢erese in one
or two of the components of MetS could potentiaiguce the risk of CVD and T2DM. Not only doesavs lives
but reduces the burden throughout the world. [11]

CONCLUSION

Studies have shown that all fibrates except bewttare far more selective for PPARassuming bezafibrate Pan-
PPAR agonist status with unique antidiabetic prigpevhich should be promoted for its use in Indiaely, for its
potential effect to delay and prevent the compiices of metabolic syndrome. Recent studies have relsorted so
far, MetS or its components may play a role in dlediology, progression or prognosis of certain easncHence
accurate and timely diagnosis and treatment of Met®etter still, prevention — is therefore crii¢@mthe health of
the world’s population but also to the global ecoyo[11]
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