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Gaa of India and the Arabian Peninsula. Commonly known as Indian frankincense,
. this medicinal plant is recognized for its numerous health benefits, particularly in
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INTRODUTION:

Boswellia species and Euphorbia resinifera species have beneficial effects to control metabolic disorders like
diabetes and gout[1]. Alpha-glucosidase activity accelerates intestinal glucose absorption, and this dual
regulation of this enzyme represents control of the gout and diabetes[2]. Xanthine oxidase is an enzyme
that helps the conversion of purine to the end product, uric acid[3]. Type 1 diabetes is characterized by
autoimmune destruction of pancreatic beta cells, leading to a deficiency of insulin secretion, which results
in metabolic rearrangement[4]. The result from insulin deficiency in type 1 diabetes are impaired glucose,
lipid, and protein metabolism. Type 2 diabetes is impaired insulin secretion through dysfunction of the
pancreatic beta cells and impaired insulin action through insulin resistance[5]. The plasma insulin
concentration is insufficient to maintain normal glucose homeostasis[6].

MATERIALS AND METHOD:

Receptor protein preparation: The crystal structure of the kinase domain of 4B5P,1FIQ along with
cocrystallized ligand ((PDB ID: 4B5P,1.60A) (PDB ID :1FIQ, 2.50A) were downloaded from RCSB
protein data bank in pdb format.It is viewed and wter molecules and ligands were removed using Biovia
Discovery Studio 2024software while retaining chainA and chainB for docking study[7].
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Screening for compounds: SWISS-ADME web server was used for the screening of compounds. The
compounds were filtered Lipinski’s rule of five (ROS5). Then druglikeliness, pharmacokinetics, medicinal
chemistry and physicochemical properties were analyzed for the prediction of absorption, distribution
metabolism and excretion (ADME) of compound [8].

Ligand preparation :The two dimensional structures of resin diterpeniods , triterpenoids derivatives were
drawn with the help of Chemsketch and then, convert to 3D structure using chem3D pro 12.0 software.
The ligands molecular geometry optimization was achieved with energy minimization applying molecular
mechanics force fields and saved in PDB format[9] .

Molecular docking using PYRx: AutoDock Vina integrated into PyRx was used for the molecular
docking. The optimization was done with Open Babel and PyRx to prepare them for docking. The grid was
arranged to cover only the active site of the 4B5P,1FIQZ protein. Visualization of docking results was done
using Biovia Discovery Studio 2024. Docking result analysis mostly focused on binding affinity and
binding site[10,11].

RESULTAND DISCUSSION

The insilico ADME studies are carried out in SWISSADME web server There are five different types of
rule-based filters, namely Lipinski filter, Ghose filter, \eber filter, Egan and Muegge filter. Lipinski filter
includes Molecular weight 500, MLOGP (lipophilicity) 4.15, hydrogen bond acceptors 10, and hydrogen
bond donors 5 [12]. Ghose's filter has a molecular weight of 480, a lipophilicity of 0.4 WLOGP (5.6), a molar
refractivity of 40, and a number of atoms of 20 [13] . The number of rotatable bonds is 10 and the total polar
surface area is 140 in Veber's filter[14] .WLOGP (Lipophilicity) 5.88 and total polar surface area 131.6 are
included in Egan's filter[15] . Muegge's filter contains the following parameters: 200 molecular weight 600,
2 XLOGP3 (lipophilicity) 5, total polar surface area 150, number of rings 7, number of carbon > 4, number
of heteroatoms > 1, number of rotatable bonds 15, hydrogen bond acceptors 10, and hydrogen bond donors
5[16]. All the compounds obey all these filter and show drug likeness. Different physicochemical
properties are tabulated. These shows that all the compounds are promising drug candidates, having
improved ADME properties than the standard drug.

Table 1different physiochemical properties of drug

MOL HYDR HYDR R NO OF NO.OF
LIPOPHI OGEN OGEN LIPINS VEB ER’S
CS"\\I/IDPO W|_I|E.II_G LICITY BOND BOND TPE;A‘( ? RU LES RULES
(g\mol) (log P) DONA ACCEP B VIOLAT VIOLATI
g RS  TORS IONS ONS
Beta
1.  Boswellic 470.68 3.96 2 4 7460A2 1 2 1
. g/mol
acid
Alpha-
2. Boswellic 42670 3.96 2 3 5753A2 1 1 1
. g/mol
acid
11-Keto-
3 Beta 47088 54 2 4 T460A2 1 2 2
Boswellic g/mol
acid
3-Acetyl-
11-Keto-
4. Beta- Sl2.72 3.65 1 5 80.67 Az 3 2 1
. g/mol
Boswellic
acid
Acetyl-
5. Bea 498744, 1 4 6360A° 3 1 3
Boswellic g/mol
acid
g Aceyl- 498745, 1 4 6360A2 3 1 3
Alpha- g/mol
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Boswellic
acid
Lupeolic 456.70 )
7 i g/mol 3.98 3 57.53 A
g ~Ursolic 30219 4 gg 8 14134A
acid g/mol
9. Myrcene 456.70 3.99 3 57.53 A2
g/mol
Alpha- 136.23 ,
10 pinene g/mol 2.63 0 0.00 A
11. Isocembrol 13623 5.81 0 0.00 A2
g/mol
12.  P-cymene 426.72 3.90 1 20.23 A2
g/mol
13. Limonene 22048 2.72 1 20.23 A2
g/mol
Beta- 170.12 ,
14. pinene g/mol 2.59 5 97.99 A
15. Linalool 133.21 321 0 0.00 A2
g/mol
16. Phorbol 3823 ,67 0 0.00 A2
g/mol
12-
Deoxypho  180.16 )
17 ol 13- g/mol 4.19 4 77.76 A
Acetate
18. Ingenol 136.23 2.30 0 0.00 A2
g/mol
19, 'ngenol-3- - 194.18 ) 4 4 66.76 A2
Angelate g/mol
g0, Bed 15425 4 63 1 20.23 A2
Amyrine g/mol
g1, Alpha 62871 40 9 12075 A2
Amyrin e g/mol
22. lupel 364.43 472 6 118.22 A2
g/mol
23, Taraxerol ~ 00-6 473 7 110.13 A2
g/mol
o Cycloarten  348.43 516 5 9799 Az
ol g/mol
25, Ellagic 821.00 4 79 12 20812A°
acid g/mol
g, Caffeic  556.65 4 7 11013 A2
acid g/mol
g7, Fewlic 42672 o 1 20.23 A2
acid g/mol
0, Beta 42672 55 1 20.23 A2
sitosterol g/mol
29, Stigmaster  426.72 508 1 20.93 A2
ol g/mol
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Campester

426.72

30. 4.97 1 1 2023A2 0 1 1
ol g/mol
WATER
SN COMPOUN MOLECULA \'>/IVCE)ILGE|_C|:.IL_J(L\'?‘n%I SOLUBILIT ,(OB\IIBSORPTIO EES
O D R FORMULA ) g Y SILICOS - N M
IT CLASS
Beta Moderatel
1. Boswellic C30H4604 470.68 g/mol y Low No
. soluble
acid
Alpha-
2. Boswellic C30H4803 456.70 g/mol Moderately Low No
. soluble
acid
11-Keto-Beta- Moderatel
3. Boswellic C30H4604 470.68 g/mol y High No
. soluble
acid
3-Acetyl-11-
g KetoBeta- o405 512.72/mol Poorly soluble  Low No
Boswellic
acid
Acetyl-
Beta
5. Boswellic C32H5004 498.74 g/mol Poorly soluble  Low No
acid
Acetyl-Alpha-
6. Boswellic C32H5004 498.74 g/mol Poorly soluble  Low No
acid
7. Lupeolicacid C30H4803 456.70 g/mol 'S\gff;;ate'y Low No
8. Ursolicacid  C14H608 302.19 g/mol Moderately Low No
soluble
9. Myrcene C30H4803 456.70 g/mol Soluble Low Yes
10.  Alpha-pinene  C10H16 136.23 g/mol Soluble Low Yes
11.  Isocembrol C10H16 136.23g/mol - -
12.  P-cymene C30H500 426.72 g/mol Soluble Low Yes
13.  Limonene C20H340 290.48g/mol Soluble Low Yes
14.  Beta-pinene C7H605 170.12 g/mol Soluble Low Yes
15.  Linalool C10H13 133.21g/mol Soluble High Yes
16.  Phorbol C10H16 136.23g/mol Soluble High No
12-
17.  Deoxyphorbol C9H804 180.16 g/mol Soluble High No
13-Acetate
18.  Ingenol C10H16 136.23g/mol Soluble High No
19.  Ingenol-3- C10H1004 194.18 g/mol - -
Angelate
20. BetaAmyrine C10H180 154.25¢/mol Poorly soluble  Low No
21. Alphq C37H4009 628.71 g/mol Poorly soluble  Low No
Amyrine
22.  lupel C20H2806 364.43 g/mol Poorly soluble  Low No
23.  Taraxerol C26H3607 460.56 g/mol Poorly soluble  Low No
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24.  Cycloartenol C20H2805 348.43 g/mol Poorly soluble  Low No
25.  Ellagicacid C47H64012 821.00 g/mol Soluble High No
26.  Caffeic acid C34H3607 556.65 g/mol Soluble High No
27.  Ferulicacid C30H500 426.72 g/mol Soluble High Yes
28.  Betasitosterol C30H500 426.72 g/mol Poorly soluble  Low No
29.  Stigmosterol  C30H500 426.72 g/mol 'S\gf:;’lfte'y Low No
30. Campesterol  C30H500 426.72 glmol Moderately No
soluble
DOCKING
COMPOUNDS TARGET(PDBI SCORE (ke INTERACTING AMINO ACID
D) RESIDUES
al /mol)
;%ITSLLIC 4B5P -7.8 PHE128,ALAB61,GLNB135,LYSB166
CAFFEIC
ACID 4B5P -7.9 TYRB129
ELLAGIC ACI PHEB170,ILEB130,HISB139,GLYB138,HIS
4B5P -9.7
D B174
LINALOOL 4B5P -6.8 ALABG62
ALPHA
PINENE 4B5P -1.5 PHEB128,PHEB170,LYSB166,LEUB167
BETAPINENE 4B5P -7.6 PHEB128,PHEB170,LYSB166,LEUB167
P-CYMENE 4B5P -1.5 PHEB128,PHEB170,LYSB166,LEUB167
TARGET DOCKING
COMPOUNDS (PDBID) SCORE (kcal/  INTERACTING AMINOACID RESIDUES
mol)
FERULLIC .
ACID 1FIQ -6.2 LEUB:352
CAFFEICACID 1FIQ -6.5 LEUB:352
iIE:II‘S‘GIC 1FIQ -8.3 LEUA:127 ALAA:142,SERA:69,LYSB:340
ALAB:301,ILEB:407,LEUB:372,ILEB;3374,1
LINALOOL 1FIQ -5.3 LEB 352
ALPHA 1FIQ 6 ILEB:352,ILEB:374,LEUB:372,LEUB:398,AL
PINENE AB:301
LEUB:398,ALAB:301,LEUB:372,ILEB:352
BETAPINENE 1FIQ -6.4 ILEB-407
ILEB:352,ILEB:374,LEUB372,LEUB398,
P-CYMENE 1FIQ 63 ILEB407,ALAB301

Wb
0:136
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Figure 1Ferullic acid Binding affinity-7.8

Figure 2Caffeic acid Binding affinity-7.9
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Figure 6 Binding affinity-7.6
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Figure 3 Ellagic acid binding affinity -8.3 Figure4 linalool binding affinity -5.3

Figure 5 Alpha pinene binding affinity -6 '
Figure 6 Beta pinene binding affinity -6.4

Figure7 P-Cymene binding affinity -6.3
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