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Brodifacoum

Scheme 1 Chemical structure of brodifacoum
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Fig. 1 Aborsorption spectra of BSA with
various concentrations of BDF
pH 7.4; 20 °C, 0: cgsa=0, cppr=10 pmol « L™ 1;
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Fig. 2 Emission spectra of BSA-BDF as a function of the con-

centrations of BDF 20 C, cgy =10 pmol « L™!

increased from 0 to 10 pmol « L™"'. The arrows indicate

s CBpF

the change in BDF concentration
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Fig. 3 Stern-Volmer curves of the interaction
between BSA and BDF
1: 20 °C; 2: 30 C; cpsa=10 pmol « L™!
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Fig. 4 Double reciprocal Lineweaver-Burk plots
of the interaction between BDF and BSA
1:20°C; 2: 30 'C; cpsa=10 pmol =« L1
Aex =280 nm; Aem =347 nm
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Table 1 Concerned constants of the quenching process in the binding of BDF with BSA
T/C Stern-Volmer equation R? Ksv/(L * mol™1) Kq/L+ (mol + s)~! Ka/L * mol™! n
20 y=6.08X10*x+0. 986 0. 996 6. 08X 10" 6. 1101 2.53X10* 1. 11
30 y= 5.86X10*x+0.976 0. 994 5. 86X10* 5. 910" 3.31X10* 1.22
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Fig. 5 Quenching function of Ig[ (F,—F)/F]—Ig[ Q]
at different temperature
1: 20 °C; 2. 30 'C; cpspa=10 pmol « L3
Aex =280 nmj Aem =347 nm
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Fig. 6 Overlapped spectra of the fluorescence spectrum of
BSA (1) and the absorption spectrum of BDF (2)
cpsa = cppr— 10 Hmol « L1 B pH 7.4; dex=280 nm
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Table 2 Thermodynamic constants and binded force
for the binding of BDF with BSA

AH AS AG(293 K) Binded
/104 emol™ ! /Jemol ! « K1 /10* ] » mol ! force
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Fig. 7 Synchronous fluorescence spectrum of BSA-BDF
cpsa =10 pmol « L™, cppr: 05 1, 2, 3, 4, 6, 8, 10, 15 pmol « L1,

The arrows indicate the change in BDF concentration
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Abstract

The mutual interaction of bovine serum albumin (BSA) with brodifacoum (3-[ 3-(4’-bromophenyl-4)1,2, 3, 4-tetralin-

10 J-4-hydroxyl-coumarin) , an anticoagulant rodenticide, was investigated by ultra-violet spectroscopy, flurorescence spectrosco-

py and synchronous fluorescence spectroscopy under physiological conditions. It was proved that the intrinsic fluorescence

quenching of BSA by brodifacoum was the result of the formation of brodifacoum-BSA complex. And this quenching is mainly

due to static fluorescence quenching. The quenching rate constant (Ksy), binding site number (») and binding constant (K,) at

different temperatures were calculated from the double reciprocal Lineweaver-Burk plots and the quenching function of lg[ (F, —
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F)/F]—lg[ Q] plots. The thermodynamic parameters indicated that the process of binding was a spontaneous molecular interac-
tion and the hydrophobic force played a major role in stabilizing the brodifacoum BSA complex. The binding distance r between
brodifacoum and BSA was 2. 84 and 2. 87 nm at 20 and 30 °C, respectively, which was obtained based on Forster theory of non-
radiation energy transfer. The synchronous spectroscopy of BSA and brodifacoum-BSA revealed that the BSA conformation had
changed in the presence of brodifacoum. The binding mode and interaction mechanism were suggested as follows: brodifacoum
molecules are closed with amino acid residues with electric charge on the hydrophobic cavities of BSA by electrostatic interaction,
and binded to the Trp212 residues inside of BSA hydrophobic cavities by hydrophobic interaction force, thereby changed the mi-
croenvironment around the Trp residues. The interaction prevented the energy transfer between Tyr and Trp residues, moreo-
ver, caused to a non-radiation energy transfer from Trp residues in BSA to brodifacoum, and finally leaded of the quenching the

intrinsic fluorescence of BSA.

Keywords Brodifacoum; Bovine serum albumin; Fluorescence quenching spectroscopy; Interaction
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