6th International

on Medicinal Chemlstry

-y 1-30 November 2020
~sciforum.net/conference/ECMC2020

_all -
Interaction between olanzapine and human serum albumin and
effect of flavonoids on the binding: A spectroscopic study

Emina Mrkali¢ %, Ratomir Jeli¢ 2, Stefan Stojanovi¢ 2, Miroslav Sovrlié 2

1 University of Kragujevac, Institute for Information Technologies, Department of
Science, Jovana Cviji¢a bb, Kragujevac 34000, Serbia;

2 University of Kragujevac, Faculty of Medical Sciences, Department of Pharmacy,
Svetozara Markoviéa 69, Kragujevac 34000, Serbia.

INSTITUTE OF \' "
\

lllllllllllllll
TECHNOL O(JIFS
KRAGUIEVAC

* emina.mrkalic@pmf.kg.ac.rs



Interaction between olanzapine and human serum albumin
and effect of flavonoids on the binding: A spectroscopic study

&P 6th International Electronic Conf
=% Medicinal Chemistry
v 1-30 November 2020




Abstract:

The aim of this study was to investigate the binding properties of OLZ to HSA and its
competitive binding to HSA with flavonoids - diosmin (DIO), quercetin (QUE) and catechin
(CAT) under the physiological conditions by fluorescence and absorption spectroscopy.
Results of fluorescence experiments suggest that OLZ quench the fluorescence of HSA
through the mixed quenching mechanism and non-radiation energy transferring because of
the HSA—OLZ complex formation. According to thermodynamic parameters, the reaction was
spontaneous and mainly driven by hydrogen bonds and van der Waals interactions. The
presence of DIO and CAT decreased binding affinity between OLZ and HSA which indicates
that they could compete binding OLZ to HSA. Contrary, in the presence of QUE the binding
affinity of the HSA-OLZ system enhanced, which may be explained by non-competitive
interference. This study may provide a better understanding of OLZ pharmacokinetics and
illustrate drug-drug interactions.
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Introduction

e Serum albumin (HSA) is the most abundant carrier
protein present in the circulatory system [1]

*  The drug-serum albumin interactionJ)Iays a
dominant role in the metabolism of drugs [2]

*  Flavonoids belong to a group of phenolic
compounds found in fruits and vegetables [3]

* Olanzapine (OLZ) is an atypical antipsychotic drug
is widely used for the treatment of psychiatric
disorders [4]
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Results and
discussion

HSA-OLZ system

* Fluorescence measurements
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Emission spectra of HSA in the presence of various concentrations of OLZ at different

temperatures. x represents 2 uM OLZ only.



Results and discussion
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(A) The Stern-Volmer plot for HSA induced by OLZ at 303 K. (B) The Stern-Volmer plots of the fluorescence quenching of HSA by

OLZ at different temperatures.

Table 1
Stern—Volmer quenching constants (Kg,), quenching rate constants (k;), binding
18 - constants (K,) and number of binding sites (n) for the interaction of OLZ with
HSA at lower complex concentrations
-1.4 4
oy K, x
L 10 b
T Ksy x 1074 kq x 10712 s
C T(K R23 10 n Rza
= .06 (K) (M?) (M1s1)
g (M)
21 296 1.03 1.03 0.9942 710  1.42 0.9931
P40 42z 44 46 48 50 52 54 299 1.07 1.07 0.9964 478 136 0.9924
‘o0 {181~ [FUFerF)Fo) 303 1.13 1.13 0.9928 256 131 0.9942
Logarithmic plots of the fluorescence quenching of HSA by OLZ 310 1.26 1.26 0.9820 0.73 1.18 0.9975

at different temperatures

2 R is the correlation coefficient
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Results and discussion

HSA-OLZ system

* Thermodynamics of HSA-OLZ
interaction

* Energy transfer from HSA to OLZ
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Van’t Hoff plot of the interaction
between HSA and OLZ at 296, 299, 303
and 310 K.
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The overlap of the fluorescence spectrum
of HSA (a) and the absorption spectrum of
OLZ (b) (pbH = 7.40; T = 298 K)

The thermodynamics parameters of the HSA-OLZ systems at

different temperatures

System T(K)  AHO(KJmol- AS°(JmollK- AGO(KJmol
') 1) ')
296 -33.33
299 -32.40
HSA-OLZ 303 -124.96 -309.56 31.16
310 -29.00

'_ 6th International |
+.+  Medicinal Chemistry
' 1-30 November 2020

onference on




Results and
discussion

HSA-OLZ-flovonoid systems
* Fluorescence measurements

e UV-vis measurements
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Fluorescence emission spectra of HSA-OLZ in the
presence of DIO (QUE) (T=296 K, pH = 7.4). x
represents OLZ (2 uM) only.

Table 4

Absorbance

Absorbance

——A: HSADIO
——B: Free OLZ

) \ C:HSA.OLZ.DIO
N\ D: Difference

\_

0.0 +
240 260 280 300 320 340 360 380 400
Wavelength (nm)

240 260 280 300 320 340 360 380 400
Wavelength (nm)

240 260 280 300 320 340 360 380 400
0.8 X Wavelength (nm)

0.6
0.4

0.2

0.0

240 260 280 300 320 340 360 380 400
Wavelength (nm)

UV-Vis absorption spectra of HSA-DIO (QUE)
(1:1) in the absence and presence of increasing
amounts of OLZ (T =296 K, pH = 7.4).

The interaction parameters of the binary (HSA-OLZ) and ternary (HSA-OLZ-L, HSA:L = 1:1)

systems at 296 K

System Ky x 104 (M) R? K, x 10~ (M) n R?

HSA-OLZ 1.03 0.9942 7.10 1.42 0.9931
HSA-OLZ-DIO 1.19 0.9944 2.77 1.32 0.9888
HSA-OLZ-QUE 1.17 0.9951 9.82 1.47 0.9888
HSA-OLZ-CAT 1.15 0.9931 2.34 1.33 0.9958

2 R is the correlation coefficient




Conclusions

v" Fluorescence experiments suggest that OLZ interact with HSA through the mixed quenching
process.

v' The values of K, indicate that OLZ strong binds to HSA. Increasing temperature causing a
decrease in the binding affinity of OLZ to HSA which may increase the free concentration of

unbound OLZ in circulating plasma and improve its pharmacological effects.

v" According to thermodynamic parameters (AH°<0 and AS°<0) the main interaction forces in OLZ-

HSA system were van der Waals interactions and hydrogen bonds.

v' The negative value of Gibb's free energy indicated that the interaction process is spontaneous.
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Conclusions

v" The obtained binding distance (r < 7 nm) for tested system confirmed that non-radiation energy
transfer from HSA to OLZ occurred with high probability.

v' Competitive interference - the presence of DIO and CAT caused decrease in the binding constant
of the HSA-OLZ system which leads to an increase free concentrations of OLZ in plasma and
improve its maximum effectiveness.

v Non-competitive interference - calculated values of K| indicate that the binding affinity of the
HSA-OLZ system is enhanced in the presence of QUE which leads to the decreasing
concentration of free OLZ in plasma and reduce its maximum effectiveness.

v' Combined actions of olanzapine and flavonoids may lead to further changes in HSA
conformation.
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