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Abstract

Docking simulation is important in the process of drug design, mainly used for the prediction of interactions
receptor(protein)—substrate. This study aims to understand the interaction between Chromium(III) nicotinate
[Cr(O-nic),(OHY) (H,0)3] and [Cr(N-nic),(OH)(H,0)3] with the position of trans and cis as a substrate with
receptors Protein Tyrosine Phosphatase(PTP). The chromium(Ifl) nicotinic complexes an antidiabetic
supplement that have been demonstrated in vitro, to determine the role of chromium(III) nicotinic as a
supplement antidiabetic learned through the docking mechanism. The optimization of the complex structure of

chromium(IIT) nicotinic using Gaussian 09, the dockin

g process is performed using Autodock Vina. The docking

results showed that trans[Cr(O-nic),(OH")(H,0)s] position interact with Leul3, Glyl4, Cysl17, Arg18, Trp49 and
Asn50 with the interaction energy is -6.5 kcal/mol. As for the structure model cis[Cr(O-nic),(OH")(H,0);] have -
6.1 keal/mol interaction energy and the amino acid Ile16, Trp49, Asn50, Arg53, Asp56 and Tyr131. The similar
things at modelof N-coordinated to Cr withirans[ Cr(N-nic),(OH")(H,0);] position interact with amino acids
Leul3, Ser47, Trp49, Asn50 and Tyrl31 the interaction energy is -6.5 kcal/mol. The ONIOM calculation
showed the bond between the complexes of chromium(IIT) nicotinic with PTP is hydrogen bonding. The best
interactions with the receptor is the structure model trans[Cr(O-nic)>(OH)(H,0)3] with the lowest interaction

energy interaction.
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1. INTRODUCTION

Diabetes is one disease that can lead to
death, known as the “silent killer”. The number
of people with diabetes increased from year to
year, based on data estimated the prevalence of
Diabetes Mellitus number of diabetics in the
world reached 285 million in 2010 and
expected to rise to 439 million by 2030. People
with diabetes in Indonesia reached 7 million in
2010 and is predicted to rising to 20 million in
2030 (Shaw ez al,, 2010).

Along with cases of diabetes are
increasing rapidly, many researchers are
working to find new suppléments as an
alternative for diabetics, especially for diabetes
type 2. As had been widely developed
additional food  supplements containing
chromium compounds, especially  Cr(IIl),
which is believed to be a substance of to treat
type 2 diabetes (Cefalu and Hu, 2004).

The chromium(III) nicotinate is known
as the antidiabetic supplement based on studies
Schwarz and Mertz (1959), the isolation of
yeasts and obtain compounds containing
chromium(III), nicotinic acid, glutamic acid,
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