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ARTICLE INFO ABSTRACT
Astiche Nistary: The aim of this study was to explore the efficiency of ephedrine hinding to human sensm albumin (HSA)
Recrwwed 28 Seprember 2001 as a protein moded using spectrascopic, electrochemical, and modeculas docking methods. A reduction in

Beviscd 2 Mevernher 2811 UV absorbance at 280 nm of HSA was attribated 10 the interaction between ephedrine and HSA. The

apparent binding constant (K, values at @ifferent temperatures were about 10°M ', which showed

high affinity of ephedrine for HSA. The calulated negative enthalpy chamge (AH) and entropy change
(AS) values suggested that the binding process was mainly drives by van der Waals force and hydrogen
b~ iciocd bonds. The negative valise of free energy change (AG) indicated Uit the inferaction process was sponta-
Tl oy e mevas. The results of cychic voltammetry (CV) further confirmed the high aflinity of ephedrine for HSA
Spectrascopy wilh an association constant of 273 + 017 x 10"M ' at wom temperatire. Furthermore, molecular
Fctron bemistry docking results revealed that ephedrine bound 1o site | in subdomain 1IA via 2 hydrogen bonds with
Melecular decking Pheaylalanine 211 (Phe211) and Alanine 215 (Ala215) of HSA, and that Arginine 218 (Arg zm lyﬁ_—
199 (Lys 199), and Serine 202 (Ser202) residwes h ephe-

drine. Alsa, Leocine 198 (Leal198), Phe211, Tryptophan 214 (Trp2 14). Leu238, -smum-»zn(lkm;

residues were respoesibie for the stability of the complex via hydrophobic interactions. Atiensted 1ot
reflection Fourier transform infrared (ATR was used
changes of HSA during the interaction of ephedrime snd HSA

© 2021 Elsevier BV. All rights reserved.

Ephedrine is an active medicinal constituent of the Ephedra
plant (Scheme 1). 1t has been used widely for the treatment of
thinitis, bronchial asthena, and as a central pervous system stimu-
lant [1-2]. Ephedrine has shown adverse reactions such as insom-
nia, nervousness, headache, tremor,

importance of studying the interaction of drugs and proteins has
increased and various studies have been conducted in this field
-1}

10 this research, we used human serum albumin (HSA) to inves-
tigate ephedine peotein interaction. HSA is wually employed 5 2
maodel protein because of its abundance in the circulatory system

beart attack, and even death |3

The interactions between transport proteins in phmu and
drugs are very in the
dynamics ddlmld].Thrlxnlnxdmuldlhdnpmﬂm e
proteins is reversible, 5o the bound and free drug molecules are in
dynamic equilibrium [5) Drug-protein interaction needs to be
carefully investigated and unlerstood since it has a great influence
on drug ion and free ion. [6]. Today,
with the development of novel drug delivery systems, the

. cnrvr.vuu-mm.
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and its role in the transport of many drugs [12]. HSA
is a heart-shaped molecule and single-chain protein containing
585 amino acids. It is comprised of three homologous domains
(1-41), and every domain is divided into two subdomains, A and
B. Subdoasains A and WA, which are situated in hydrophobic cav-
ities, are known as major regions for drug binding sites. Some-
times, subdomain 18, is regarded as the binding site for drug
molecules [S]. In general, more than 90 X of deug molecules are
bound to HSA with high affinity. Serum albumin has an essential
role in the maintenance of osmotic pressure and stabilization of
the blood pH. G the of protein

and functions, binding of drugs causes a change in the conforma-
tional structure of proteins and affect their function [13]. In other
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