
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 249 (2021) 119295
Contents lists available at ScienceDirect

Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy

journal homepage: www.elsevier .com/locate /saa
Interaction between olanzapine and human serum albumin and effect of
metal ions, caffeine and flavonoids on the binding: A spectroscopic study
https://doi.org/10.1016/j.saa.2020.119295
1386-1425/� 2020 Elsevier B.V. All rights reserved.

⇑ Corresponding author.
E-mail address: rjelic@kg.ac.rs (R. Jelić).
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� Spectroscopic methods were used to
study the interaction between HSA
and olanzapine.

� HSA form a stable complex with
olanzapine through a mixed
quenching mechanism.

� The influence of caffeine and three
different flavonoids on the interaction
of HSA with olanzapine was
investigated.

� The influence of metal ions on the
interaction of HSA with olanzapine
was investigated.

� Competitive and non-competitive
interference were observed.
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In this study, the binding of olanzapine (OLZ) to human serum albumin (HSA) and the influence of metal
ions (Ca2+, Mg2+, Cu2+, Zn2+, Fe3+), caffeine (CAF) and flavonoids (diosmin (DIO), catechin (CAT), quercetin
(QUE)), on their affinity, was investigated by fluorescence spectroscopy and UV–vis absorption spec-
troscopy. Fluorescence experiments suggest that OLZ quench the fluorescence of HSA through the mixed
quenching mechanism and non-radiation energy transferring as a result of the HSA–OLZ complex forma-
tion. OLZ spontaneously bind in the site I on HSA, and according to thermodynamic parameters, the reac-
tion was spontaneous and mainly driven by hydrogen bonds and van der Waals interactions. The
presence of Mn+ ions, CAF, DIO and CAT decreased binding affinity between OLZ and HSA which indicates
that they could compete against OLZ in the site I. Contrary, in the presence of QUE the binding affinity of
the HSA-OLZ system enhanced, which may be explained by conformational changes in HSA (non-
competitive interference).

� 2020 Elsevier B.V. All rights reserved.
1. Introduction

The most abundant carrier protein present in the circulatory
system is serum albumin (HSA). The determined crystallographic
structure revealed that serum albumin consists of three homolo-
gous domains (I, II, III), each domain contains two subdomains
(A, B) [1].

Most of the drugs bind to Sudlow sites I and II, located in sub-
domains IIA and IIIA, respectively [2,3]. The drug-serum albumin
interaction plays a dominant role in the metabolism of drugs, its
distribution, free concentration and efficacy [4,5].

Except for drugs, numerous exogenous and endogenous com-
pounds bind to serum albumin as well, like food components -

http://crossmark.crossref.org/dialog/?doi=10.1016/j.saa.2020.119295&domain=pdf
https://doi.org/10.1016/j.saa.2020.119295
mailto:rjelic@kg.ac.rs
https://doi.org/10.1016/j.saa.2020.119295
http://www.sciencedirect.com/science/journal/13861425
http://www.elsevier.com/locate/saa

	Interaction between olanzapine and human serum albumin and effect of metal ions, caffeine and flavonoids on the binding: A spectroscopic study
	1 Introduction
	2 Experimental section
	2.1 Materials
	2.2 Solutions
	2.3 Apparatus
	2.3.1 Fluorescence spectroscopy
	2.3.2 Ultra-violet spectroscopy

	2.4 Data analysis

	3 Results and discussion
	3.1 Fluorescence quenching measurements
	3.2 Fluorescence quenching mechanism
	3.3 Binding constant and number of binding sites
	3.4 UV–vis measurements
	3.5 Competitive binding of site-specific markers
	3.6 Thermodynamics of HSA-OLZ interaction
	3.7 Energy transfer from HSA to OLZ
	3.8 Effect of metal ions on the interaction of OLZ with HSA
	3.9 Effect of caffeine and flavonoids on the interactions of olanzapine to HSA

	4 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	ack23
	Acknowledgment
	Appendix A Supplementary material
	References


