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Insights into the Interactions Between Bovine S-Lactoglobulin
and Reduced Coumarins: A Computational Perspective on

Solubility Enhancement

Harshvardhan Meena,™ P! Madhur Babu Singh,'® < Mohd. Adam, ™ ! Sandeep Yaday, /= <
Durgesh Kumar, ' Prashant Singh,*"! and Kamlesh Kumari*'®

The. goad of -this. work 15 1o investigane the eolo. of - Bovine
A-facteglobulin [BLGY In enhancing dhe solubdity and bloavad-
#lqlﬂm:mnﬁmuqmdmmm}
docking and  molocular . dynamics: (ASDE  simulabions: wene
exploned to understand thie inberactions. Foethe, MM-PESA sim-
ttnhumphrﬁ:ﬂ-ldhgﬂﬂindﬂ-rgnmfrmm?gy
The Bendie  affinity “feom  docking  studies for © Teethyd-d-
pherpicheoman-3=one [CMIPD 226] with thia - IGXA was found
10 be strangest and i =8.5 kaabmol RMSO and RMSF graphs
WD Ebractod fam the MWD shradations through GROMACS and

1L Introduction

Coumaring hawe gained atiention for their ceerse biokogicad
acthitios ™ They ewnibin antHinfammatory properties and aso
ait o pobential candefares i rewrologice and Cheonis o
oxes due 0o thelr abiicy 1o scavongo feoe radicals™ ! Daspibe
their iological potental caumarin hane poor sodubiliy in watar
and %0 fares many challenges™ Coumann in methanal with
a concoration of 0033 mgimil, ! solsbdity mole fracion of
AW o« WY inowaler ab oo SeTipoaneme . Coumann sol-
ubsiity In ethylens giyeol (0069 mol kg ') and in water &
0,0179 mal g~ ™' Studies wtikcing UV-visibie spectroscopy have
revraled chal coumann's Sofnilny & Reghest in wamer D mie
tures and lowest in waierethylens ghyoo! solutions. Addtonally,
s tomperature-dependent solulfeliny i pune water, ethanol,
and aquedis-ethanobc miomoes is governed by both enthalkry
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AMBES and mc-u-mpqﬂ:i. Fhe MM-FESA shody indicates-a
Fl:l.'untfh binding interacion, with The dhange h'_l-ndnq:-:i'
(AH] estimabed 31 — 2204 kealimol Accoeding so ADME - shad-
iess, this molecule may Impeove the bicarvailabdity and solubility
of reduced coursanns. Koy abomk movernents wing princoal
componant anakysis (PCA) of the comples were highlighted by
sible ‘binding dtes. The scsubts of this stady provide insighdid
infoemation ahowt the use of BLG in endancing the solubilry of
CAPDIIE significantly.

and enaropy defvone sechanioms, depending on the solent
COmIpOSiTom

Sevaral Coumiaein dorivativel dafrbe poedd aqueous Sossbd
ity which hampers their pharmacological appcations. & sbady
demorairated chat the solubility of coumann coabd B enhanoed
ising wFginine due o &5 fweorable inteecton with aomatic
soamures. Howewer, the effect was Brited m© appeosimately
2 twoold indreace, making anginens 3 suboetimal solubiiy
anhancer for peactical apefications”’| Anather shudy lewest-
gabad dhe nclusion complesation of J-acetdcoumann 3-8
with d~oyciodoitnn (A-CO) w0 improve aquesis solsEnifing and
baoavailabslity. The molocuiar docking and spectroscopic anal:
wios confimreed That 3-AC forms a stable 12 incision complex
with @-C0, enhancing its solubility and faciktating its transfor 10
a camier proten ke BSA ™ Additionally, & rebent study exploned
thi sodubelity ehanciment of oo coumarkn derhatves, 45
cimrert iyl -Z2-chenmen-2-one (DM and 7enethory-4-methylaH
chinomsied-one |IMMC), through compissatesn with g-C0. The
inchashom coempled 5|g:l1|fll::|!'|1:|!|l Iresprrosnd aphoeil 2OMUDEITy. and
in wien wolnd Feralng studies further chemoratrabed onbamosd
béodngical activiny. The gudy highlighited the mie of hedogen
beoreding and 7 -5 staching inbessctond in stadEfizing chese com
plwes, which undersooees the necescity of solublliiy-enhancing
seanegies for coumarning.

To address the soubdity limiadont of coumann deflvas
tivps, J-dactoglobulin (BLGL a major whey peotein dound in
oow's mill, had emenged a5 a promising delkery. nedem for
hypdiophobic mokeouke s e coumarin denvatives BLG 1S a memy:
ber of the lpocalin family, knoen For 6 ability o bénd and
mansport small hydrophobic moleodes through  non-omalent
inperactions’™l Thi sructwe of BLG has been evpensively stad:
ied, including i complesation with mokcukes sach. a5 rednog
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