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ABSTRACT

Dipeptidyl peptidase inhibitors, a promising groop antihyperglycemic drugs, inhibits the enzyme PER that
destroys GLP-1 and GIP and thereby increases theldeas a result by which blood glucose levels &itagliptin,
a newer gliptin acting as dipeptidyl peptidase-4P@4) inhibitor is used in the treatment of typeRaliztes
Mellitus, combined with diet and exercise to imgrddood glucose levels. Antioxidant property isemsential
mechanism by which it reduces oxidative stressiab&ic patients there by preventing further be¢dl damage
and occurrence of microvascular and macrovascutanplications. This study evaluates the antioxidwstivity of
Sitagliptin by its free radical scavenging activitising DPPH (2,2-diphenyl-1-picrylhydrazyl hydrats$ay.
Various Concentrations of Sitagliptin (100 png/ 200 pg /ml, 400 pg/ml, 600 pg/ml ,800 pg/ ml, a@@0Lpg/ml)
were evaluated for DPPH free radical scavenging aémel following percentage of activity was obser2esio
4.9%, 8.12%,15.54%, 23.3% , 35% respectively whiadhws considerable antioxidant properties apaotrirbeing
an effective oral hypoglycemic agent.
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INTRODUCTION

Free radicals, reactive oxygen species and reagciik@yen species are generated by our body ast afpaur daily
metabolic activities. The antioxidant defense maidra offers protection from the free radicals anonf the
cellular damage caused by them. This has attractgdat deal of attention, in recent years, towtrddield of free
radical chemistry. A proper balance between antixis and free radicals is essential to maintairmab
physiological activities. In case of pathologicabnditions like Diabetes Mellitus, Alzheimer's Disea
Parkinsonism etc, the antioxidant mechanism isugied which leads to the accumulation of free r@dicesulting
in oxidative stress induced cell damage. In DiabdWellitus Type 2, which is one of the leading ci®of
metabolic and cardiovascular complications, theoaitant defense mechanism is disrupted, which detw

accumulation of free radicals resulting in increbsieeta cell damage and increased microvascular and

macrovascular complications.

Many new drugs have been introduced for the pastykmars in the management of type 2 Diabetes MslliThe
most noted were the oral incretin drugs known agmlidyl peptidase 4 inhibitors. Among the effeztsncretins,
the highlight is its insulinotropic and cytoprotieet effects on pancreatfgcell*). DPP-4 inhibitors are considered
to have modestly reduced cardiovascular risk, yicigllides, low density lipoprotein cholesterol, higknsity
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lipoprotein cholesterol, and blood pres&irSitagliptinwas the first DPP-4 inhibitor to be marketed in theited
States in 2007, followed by saxagliptin in 260Sitagliptin acts by inhibiting DPP-4 enzyme, inses the levels
of incretins, mainly Glucagon like peptide — 1 (GLP).GLP-1 has a very short half life (1-2 min) aisd
metabolized quickly by DPP -4 enzyme. GLP -1 isdpied by the intestinal L cells, which augmentscghe
dependent — insulin secretion, during the phasatsfent absorption from gastrointestinal tracte Etctions of GLP
— 1 are as follows : 1)stimulates insulin secrefimm beta cells of pancreas 2)decreases glucagease 3)slows
the rate of nutrient absorption by slowing gaseioptying and 4)decreases appetite by acting atethed of
hypothalamus, thereby inducing weight 185s.

EXPERIMENTAL SECTION

Radical scavenging activity of plant extracts agaistable 2,2 diphenyl 2 picrylhydrazyl hydrate @M was
determined by Brand-Williams et al 1995.DPPH (Diphenyl-2-picrylhydrazyl) is a stable free radivdth purple
colour (absorbed at 517nm).It reacts with an aidient compound, which can donate hydrogen, andce®PPH.

Materials and methods

The test was done using the DPPH assay which isobrtee simple and sensitive assay methods usieg th
methodology of Brand-Williams et al 1995. DPPH teagith an antioxidant compound, which donates bgdn,
and reduces DPPH. Fresh solution of DPPH in meth&mx010-5 M was prepared daily before UV measumrsie
Test sample Sitagliptin 100 mg tablet was crushéalfine powder and stock solution was preparedgusiethanol
(200um) as solvent. Ascorbic acid was used asaeferantioxidant.

Test samples were prepared in a concentration @figtthL, 20Qug/mL, 40G.g/mL, 60Qug/mL, 80Gug/mL and
100Qug/mL.Three ml of freshly prepared DPPH solution waged with the different concentrations of theglin
microgram/ml. The reaction mixture containing DP&tiution (200uM in methanol) with different concextitons
of the drug Sitagliptin was shaken and incubatedark for 15 min at room temperature. The changeoiior
produced (deep violet to light yellow)depends om $trength of free radical scavenging activity arm$ measured
at 517 nm on a UV visible light spectrophotomeldre experiment was carried out in triplicate.

Ascorbic acid was also prepared in similar conegiutns from its respective stock solution.

RESULTSAND DISCUSSION

TABLE 1
Sl. No. % of DPPH _Inhibition
Concentration (ug/ml]  Sitaglyptifi  Ascorbic acjd
1 10C 2.t 38
2 200 4.9 46
3 400 8.12 54
4 600 15.54 65
5 800 23.3 78
6 100¢ 35 86

The change in the colour of the reaction mixturas appreciable in both test and reference mixiaftes 15 min of
incubation period. At concentrations of 100,200,8600,800,1000 pg/Ml , the percentage of DPPH itibib by
Sitagliptin was 2.5% ,4.9 %, 8.12%, 15.54%, 23.380d 35% respectively. The percentage of DPPH iitidvibfor
the same concentrations by Ascorbic acid was 38684 , 54% , 65% , 78% , 86%.

At multiple concentrations of the drug in pg/miygentage of inhibition was noted and evident arndiamt activity
was confirmed for Sitagliptin when compared to alsiwoacid.
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FIGURE 1
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CONCENTRATION IN MICROGRAMS

Sitegliptin

In the present study, Sitagliptin is compared veiitorbic acid and there had been evident antiokidia@perties.
The readings of DPPH percentage inhibition at diff¢ concentrations have clearly shown the conahderfree
radical scavenging activity of sitagliptin which svdose dependent in action. The activity of Sipigliexhibited
considerable antioxidant properties when comparid the reference antioxidant, Ascorbic acid. ADQQg/ml
concentration, the percentage of DPPH inhibitiorSiggliptin was 35% and the inhibition of the sabyeAscorbic
acid is 86%. This dose dependent increase in ad#ok activity protects the beta cells of pancrizam further
damage, when taken for a longer duration and ptevéme incidence of microvascular and macrovascular
complications.

CONCLUSION

Though there have been other similar studies eStiméhe antioxidant potential of other drugs irstblass as well
as other oral hypoglycemic agents, not much datvaslable comparing all possible long term drugwview of

their antioxidant potential .From this study, itshiaeen proved that Sitagliptin apart from beingeffective oral

hypoglycemic drug exhibits considerable antioxidpriperties as measured by DPPH assay. The pegeenfa
DPPH inhibition increases with increasing conceidns of sitagliptin, which shows its dose dependsrioxidant
property.

Sitagliptin being a long term prescribed drug, dméoxidant potential is very much helpful as aded advantage
for patients in reducing microvascular and macrouks complications and further damage to pancreas.
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