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ABSTRACT

Different polyphenols present in Pomegranate leaves were docked into validated drug targets of obesity which
include enzymes pancreatic lipase and fat mass and obesity associated protein (FTO). The in silico calculations
predicted that lowest energy docked poses of phenolic compounds can interact with catalysis-dependent residues,
thus making them possible catalytic inhibitors and of course physiologically active. Compounds that possess a
number of hydrogen-bond-accepting and/or -donating groups like phenolics and quinones show extensive
interactions with the targets. Based on the ligand-protein interaction we can conclude that phenalic principles like
Punicalagin, corilagin, punicalin and apigenin thus offer profound promise as anti-obesity drugs. This study has
immediate applications in development of non-toxic drugs/nutraceuticals that may safeguard human populations
against severe complications associated with obesity.
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INTRODUCTION

Weight gain and obesity are major risk factorstfar health complications ranging from insulin resise and type
2 diabetes mellitus to atherosclerosis and theedaquof nonalcoholic fatty liver disease[1]. Phimgically, obesity
is a disarray of energy balance and primarily aer@d as a disorder of lipid metabolism[2]. The diton is
associated with a growing number of enzymes inwbivelipid metabolic pathways. They represent & pool of
potential therapeutic targets for obesity[3][4].

Pancreatic lipase is a key enzyme involved in apessponsible, in conjunction with a pancreatitipase, for the

breakdown of dietary triglcerides into the absotedhtty acids and monoglycerides. Orlistat is -at@sity drug

that binds to the active site of lipase and inhitsitactivity. The complex induces a conformatioobhnge in the
enzyme that leads to a lid-like structure on thade, hence exposing the catalytic active sites dpération leads to
acylation of a hydroxyl group on serine residuedenron the active site of the enzyme making ittimaas lipase.

The inactivated lipase is unable to hydrolyse fats fatty acids and monoglycerides, which leadh®ir passage
with faeces. This inhibition decrease the absonpbibfats by >30 % [5].

Fat mass and obesity associated protein also kagvaipha-ketoglutarate-dependent dioxygenase (isTa@)jother
enzyme that appears to be correlated with obesityumans [6]. FTO contributes to the regulatiorthaf global
metabolic rate, energy expenditure and energy hetasis. FTO contributes to the regulation of badg and body
fat accumulation.

PomegranatePunica granatum L.) is a shrub cultivated in India, Mediterranieountries, Malaysia, tropical Africa
and to some extent in United States [7]. The phaistbeen valued since ancient times to treat mamgitions such
as diarrhea, dysentery, hemorrhage, parasitictinfes; ulcers and microbial infections [8]. Pomewgit is a rich
source of polyphenols and possesses an array opaamds that have been attributed to the pharmaicalog
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activities such as anti-tumor, astringent and @ntideal activities. The present research carrigdad Vidya Herbs
Pvt Ltd encompasses the evaluation of therapeotenpials of phenolic compounds frdngranatum leaves byin
silico molecular docking with key regulatory enzymes imed in lipid metabolism viz., pancreatic lipasaldfr O.

EXPERIMENTAL SECTION

AutoDock tools was utilized to generate grids, akdte dock score and evaluate the conformers diboins bound
in the active site of enzymes pancreatic lipase EhQ as targets for antiobesity activity. Automatkxtking is a
graphical user interface. AutoDock 4.2 was emplolyedet docking and binding scores; which is impated by
Lamarckian genetic algorithm method. The ligand enoles i.e., the phenolic compounds from pomegealestf
(Figure 1) and standard drug Orlistat were desicamadi the structure was analyzed using ACD/Chembkké&tae
PRODRG server was used to minimise energy of damgpounds and 3D coordinates were prepared. Theiprot
structure files (PDB ID: 1LPB and 3LFM) were takieam PDB and edited by removing the hetero atonisgus
Python molecule viewer. The grid map was centredaaticular residues of the protein and was geadratith
AutoGrid. As per genetic algorithm all the torsiomere allowed to rotate during docking. The Lamaalkgenetic
algorithm and the pseudo-Solis and Wets methods sgplied for minimization, using default parame{&j.

Figure 1. Structures of docked polyphenols discusden this work
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RESULTS AND DISCUSSION

Extracts of pomegranate leaves have been previodsijumented to possess anti-obesity activity [10].
Phytochemically it is a rich source of polyphendtsrther it is well known that flavanoids and tarmiare major
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group of secondary metabolites in plant kingdom attdbute to the medicinal claims of the plant§][12]. This
work presents the molecular docking of polypherfoden pomegranate leaves with the key metabolic em@zsy
responsible for obesity with a view of obtainingustural motifs that preferentially interact withese molecules.
The docking results revealed compounds with mover&ble interactions with the targets and alsodatdid that
some of the compounds present certain structurdifanihat could make them form extensive Van deral¥a
interactions and hydrogen bonding with targetseAftomparative docking analysis it was learnt fhaticalagin
and corilagin showed better inhibition of enzymesamparison to other compounds.

All the test compounds showed favourable interastiwith pancreatic lipase better than the standand orlistat
(Table 1). Extensive interactions were observesvéen punicalagin and Asn residues 229, 384, Anglues 337,
339, Asp 387 and Tyr369 residues of pancreaticsépaith a value of -11.85 and seven hydrogen b{Fidsire 2).
The orientation of polyphenols in the catalytiesitf FTO indicated profound interaction in the foafmprotein-
ligand hydrogen bond formation (Table 2). Among theted molecules, corilagin exhibited top posehwaw
binding energy (-9.44 kJmd) and forming nine hydrogen bonds with active poadiesidues; Asp467, GIn468,
Arg80, Pro93, Ser95 and Ala466 (Figure 3).

Figure 2. (A) Predicted hydrogen bonding interactims (green spheres) can be seen between punicalagiml active residues of pancreatic
lipase (B) Binding of Punicalagin with active pockeof Pancreatic lipase

Figure 3. (A) Some predicted interactions (blue spres) between Corilagin (green and white) and actvsite residues Asp467, GIn468,
Arg80, Pro93, Ser95, Ala466 of FTO; (B) Corilaginn the active site of FTO
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Tablel.n silico docking score of polyphenols fronP. granatum leaf and Orlistat with Pancreatic lipase

Binding Ligand Inhibitory H-
Molecule Energy | Efficiency | constant Bond Interaction

(kd/mol) | (kJ/mol) (UM)
Punicalagin -11.85 -0.15 2.06 7 Asn384, Tyr369,83Asn229, Asp387, Arg339
Ellagic acid -7.07 -0.32 6.59 5 Glu370, Arg339, 38, Asn384
Corilagin -7.81 -0.17 1.9 6 Asn229, Lys238, GluCys237, Asn10
Brevifolin COOH -6.44 -0.31 19 5 Glu370, Asn384p387, Arg339
Punicalin -8.2 -0.15 971.98 7 Asp387, Asp328, GJuaBi370, Arg339
Eapigenin -7.11 -0.36 6.13 5 Arg44,Cys39, Glu48
Luteolin 4-O-glucopyranoside -8.18 -0.26 1.01 4 3618,Asn384, Asp328,Thr292
Orlistat (Std) -1.03 -0.03 176.96 2 Lys238

Table 2.1n silico docking score of polyphenols fronP. granatum leaf and Orlistat with FTO

Binding Ligand Inhibitory H-
Molecule Energy | Efficiency | constant Bond Interaction
(kd/mol) | (kd/mol) (uM)
Punicalagin -8.63 -0.11 469.14 4 GIn468, Asp20&394, Ser95
Ellagic acid -7.21 -0.33 5.18 4 Asp208, His73, AigBro93
Corilagin -9.44 -0.21 119.39 9 Asp467, GIn468, Arg80, Pro93, Ser95, Ala466
Brevifolin COOH -6.52 -0.31 16.63 3 Arg80, Ser95
Punicalin -7.97 -0.14 1.44 4 Arg80, Ser95, Pro95
Apigenin -8.54 -0.43 555.9 4 Pro93, Leu78, His7&:95
Luteolin 4-O-glucopyranoside -10.41 -0.34 23.2 5  p288, Arg80, Pro93, Ser95
Orlistat (Std) -4.65 -0.14 390.87 3 Arg80, Ser95
CONCLUSION

Inhibitor selectivity remains an important issue emhbeing considered for chemotherapy. Nevertheless)y
pharmacologically active natural polyphenols cantdbute as drugs against complications such asityband
diabetes, structural differences are now beingatqd in drug designing. The docking calculationghis study
revealed that most of the phenolic and quinone @am@s with top poses are strong inhibitors of paatic lipase
rather than FTO. Although these compounds have beewn to have inhibitory action against the tegterymes,
target-based experimental screening of the commowiltiprovide information about selectivity and ah@nism of
action.
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