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ABSTRACT

Introduction: Many recent studies are done on the efficiency of natural components for the treatment of diabetes, it has been
found that many antioxidant components are present. Objective: The present study aims to study and identify the target sites
which can be used as targets with appropriate ligands for diabetics.

'Associate professor, School of Bio and Chemical Engineering, Sathyabama Institute of Science and Techno[ogy, Chennai, Tamilnadu-600 19,

Methods: Structure-based drug design was performed and protein docking was done with known ligands. Analyzing the recep-
tor-ligand interaction between the active site of the protein and the chemical molecules was performed.

Results: All the compounds that satisfy the absorption, distribution, metabolism, excretion and toxicity (ADMET )properties are
more favourable to bind with receptor. Discovery Studio tool was used to find the least energetic compound and based on the
docking parameter against the receptor-ligand complex and which notified us of the acceptors and the donors in the analysis por-
tion. from the study, we analysed that these components which contain bioactive compounds can be used in medical research.
Nitenin showed a good dock score of 47.404 and can inhibit the overexpression of the CD62E gene.

Conclusion: The finalized complex of Nitenincompound can be used for further medical studies in the preparation of drug mol-
ecule against diabetes. The docking study reveals that the antioxidant components that are present can be used in the treatment
of diabetes.
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INTRODUCTION For a long time, researchers have been scanning for intima-

tions in our hereditary cosmetics that may clarify why a few

Diabetes is described by unusually significant levels of sugar people are bound to get diabetes than others.* The hereditary
(glucose) in the blood." At the point when the measure of  cene of diabetes presents a portion of the qualities that have

glucose in the blood increments, e.g., after supper, it triggers  peep proposed to assume a job in the improvement of dia-
the arrival of the hormone insulin from the pancreas. Insulin = pateg s

invigorates muscle and fat cells to expel glucose from the
blood and animates the liver to use glucose, causing the glu-
cose level to diminish to ordinary levels.?

As the incendiary reaction advances, chemokines discharged
by harmed tissue enter the veins and initiate the moving leu-
kocytes, which are presently ready to firmly tie to the en-
In individuals with diabetes, glucose levels stay high. This  gothelial surface and start advancing into the tissue. P-selec-
might be because insulin isn’t being created by any means, (in has a comparable capacity, however is communicated on
isn’t made at adequate levels, or isn’t as compelling as it (he endothelial cell surface inside minutes as it is put away
ought to be. The most well-known types of diabetes are type  {nside the cell as opposed to delivered on request.’

1 diabetes (5%), which is an immune system issue, and type

2 diabetes (95%), which is related to stoutness. Gestational ADPDMET screening is accomplished for the characteristic
segments that are recovered from the database for testing

their harmfulness and to locate the best lead particle that ful-
fils the ADMET parameter conditions (Figure 1). The AD-

diabetes is a type of diabetes that happens in pregnancy, and
different types of diabetes are extremely uncommon and are
brought about by a solitary quality transformation.?
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MET screening process is finished utilizing Disclosure STU-
DIO programming. The ligand particles for which the AMET
must be done is downloaded from PUBMED then stacked in
the revelation page and checked for ADMET results.
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Figure 1: AMDET Point Plot for the antioxidant compounds.

Structure-based drug design is the method of performing
docking using the known protein docking with known li-
gands. This has been the frequently used method of analyz-
ing the receptor-ligand interaction between the active site of
the protein and the chemical molecules.’

MATERIALS AND METHODS

The template structure was obtained from protein data
bank.!® The modeled structures were validated using SAVS,

Table 1: Result for interaction between nitenin ligand and cd62e receptor

an online server.!' The CASTp server was used to analyze
binding sites of the protein molecules. Further, on the basis
of high throughput method lead molecules having more af-
finity with the target proteins were obtained from DrugPort
database.'? Then the structurally similar compounds were
obtained using PubChem database.’ Finally a datset was cre-
ated for potential ligands inhibiting the target proteins using
vegaZZ software. Accelrys Discovery Studio 2.0 was used
to analyze specific protein-ligand docked complexes and fi-
nally toxicity of the ligand molecules were analysed using
ADMET descriptors.*

RESULTS AND DISCUSSION

Receptor Ligand Interaction: Ligand-Nitenin

Figure 2: Nitenin and receptor CD62E complex protein inter-
action.

S. PUBCHEM CID  LigScore1_ LigScore2_ PMF
NO Dreiding Dreiding

1 44257187 2.14 4.19 8.7
2 44257187 1.99 4.12 7.98
3 44257187 1.63 3.87 6.09
4 44257187 2.8 4.55 3.09
5 44257187 1.62 4.19 6.43
6 44257187 2.06 4.04 4.89
7 44257187 2.79 4.55 519
8 44257187 1.36 4.03 8.67
9 44257187 2.1 4.07 4.47
10 44257187 2.26 4.49 2.63

DOCK_ LF_ MwW LIG_INTERNAL

SCORE rotlbonds ENERGY
47.404 6 328.24 -12.391
47.039 6 328.24 -12.391
45.108 6 328.24 -10.845
44.483 6 328.24 -10.106
44155 6 328.24 -8.263
43.651 6 328.24 -9.422
43.635 6 328.24 -8.463
43.022 6 328.24 -9.983
42.988 6 328.24 -7.991
42.974 6 328.24 -7-277

The docking score of this interaction is 47.404 and Lig-
Scorel Dreiding and LigScore2 Dreiding values are 2.14

and 4.19, -PMf value is 8.7 and the internal energy is 12.391
(Figure 2).
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Ligand- Fulvinervin A

Figure 3: FulvinervinA and receptorCD62E complex protein intraction

Table 2: Interaction between fulvinervinA ligand and cd62e receptor

PUBCHEM CID LigScore1  LigScore2_  PMF LF_ LIG_
_Dreiding Dreiding rotlbonds INTERNAL_
ENERGY
1 42607834 1.34 429 9.49 44.994 3 -8.699 364.27
2 42607884 1.46 43 6.57 44.248 3 -7-994 364.27
3 42607834 1.32 4.22 6.94 43.719 3 -7359 364.27
4 42607884 1.54 4.23 1.35 42.906 3 -6.943 364.27
5 42607884 1.26 412 5.21 42.651 3 -7.674 364.27
6 42607884 1.29 4.07 5.05 42.588 3 -9.256 364.27
7 42607834 1.44 3.94 3.95 42.346 3 -8.625 364.27
8 42607884 1.33 4.07 3.9 42.096 3 -7.884 364.27
9 42607884 1.56 4.21 5.81 42.065 3 -6.41 364.27
10 42607884 1.68 4.2 9.48 41.759 3 -6.446 364.27

The docking score of this interaction is 44.994and LigScorel and LigScore2 values are 1.34 and 4.29, -PMF 9.49 value is
and the internal energy is 364.27 (Figure 3).

Ligand- Emoroidenone

Figure 4: Emoroidenone and receptorCD62E complex protein.
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S.NO PUBCHEM CID LigScore1 LigScore 2

1 42607866 1.15 3.78
2 42607866 1.21 3.82
3 42607866 1.21 3.79
4 42607866 1.16 3.76
5 42607866 1.16 3.76
6 42607866 1.2 3.73
7 42607866 1.2 3.73
8 42607866 1.16 3.77
9 42607866 1.16 3.77
10 42607866 1.08 3.71

Table 3: Result for interaction between moroidenone ligand and cd62e receptor

PMF DOCK_ LIG_
SCORE INTERNAL
ENERGY

10.35  39.125 2 -7.686 316.23
12.47 38.828 2 -7.686 316.23
n55 38585 2 -7.63 316.23
1233 37.832 2 -7.506 316.23
1233 37.832 2 -7.506 316.23

10.1 37.8 2 -7.487 316.23
10.1 37.8 2 -7.487 316.23
1.89 37.787 2 -7.506 316.23
1.89 37.787 2 -7.506 316.23
9.75  37-555 2 -7.487 316.23

The docking score of this interaction is 39.125 and Lig-
1Score 1.15,Ligscore2 3.78 PMEF value is 10.35 and the in-
ternal energy is -7.686 (Figure 4).

From the results obtained it is analyzed that the antioxidants
present in Tephrosia play a major role in the treatment of
diabetes. It is concluded that they can use the CD62e recep-
tor which increases estrogen production and bone mineral
density.

CONCLUSION

In this study, we have noticed that the compounds present
in herbal medicinal can be used as a diabetes medicine. The
anti-diabetes properties related to the compound which use
as a ligand to show the interaction between receptor CD62E
structure tells that the compound can inhibit the overexpres-
sion of CD62E receptor by binding in the active site cav-
ity. Discovery Studio tool was used to find the least energetic
compound and based on the docking parameter against the
receptor-ligand complex and which notified us of the accep-
tors and the donors in the analysis portion. Finally, from the
study, we can conclude that these components which contain
bioactivity can be used in future medical research. Nitenin
showed a good dock score 0f 47.404 and can inhibit the over-
expression of the CD62E gene. The finalized complex of nit-
enin compound can be used for further medical studies in the
preparation of drug molecule against diabetes.
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