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Interaction between Bovine Serum Albumin with Lamivudine, Efavirenz, Tenofovir and Its Mechanism by
Fluorescence Spectroscopy and Molecular Docking
LIU Rong(Dept. of Pharmacy, Shanghai Public Health Clinical Center, Shanghai 201508, China)

ABSTRACT OBIJECTIVE: To study the interaction between bovine serum albumin (BSA) with lamivudine, efavirenz, tenofovir
and its mechanism. METHODS: Fluorescence spectroscopy was used to determine the interaction between BSA with different con-
centrations of lamivudine, efavirenz, tenofovir under different temperatures. The fluorescence intensity of them were determined re-
spectively; quenching constant (Ks), apparent quenching constant (K,), binding constant (K,), binding site (n), thermodynamic
enthalpy change (AH), free energy diversification (AG) and entropy change (AS) were calculated according to Stern-Volmer equa-
tion and so on. Molecular docking model of 3 drugs with BSA was established by using Sybyl 6.7 Flex X model. RESULTS: K, for
the interaction between 3 drugs with BSA were all higher than 2.0x10" L/(mol-s), and were decreased with the increase of temper-
ature; all n were close to 1, and thermodynamic functions AG<<0, AS<<0, AH<0. Molecular docking model showed that 3 drugs
were mainly bound with BSA at Sudlow [ subdomain site. CONCLUSIONS: There are the interaction between 3 drugs with
BSA; fluorescence quenching mainly manifests as static quenching; binding reaction belongs to spontaneous molecular action pro-
cess; binding force mainly includes hydrogen bond and Van der Waals’ force. The result of fluorescence experiment is consistent

with those of molecular docking, and they complement each other.
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Fig 1 Fluorescence spectroscopy of BSA under differ-
ent concentrations of 3 kinds of drugs
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Tab 1 Ksv, K, and r of 3 kinds of drugs with BSA un-
der different temperatures

25 37
Eaiki]
Ky,L/mol K, L/(mol-s) r Ky, L/mol Kq,l_/(mol-s) r
3TC 232x10° 2.32x10" 0.998 0 208x10°  2.08x10" 0.9912
TFV  3.87x10° 3.87x10" 09923 267x10°  2.67x10" 0.990 6
EFV  L.73x10° 1.73x 10" 0.996 0 1.50x10°  1.50x 10" 0.992 1
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Tab 3 AH, AG and AS of 3 kinds of drugs with BSA
under different temperatures

AG,kJ/mol AS,J/(mol-K)
A Al K 25 R
3TC -2334 -18.22 -9.55 =722.11 =722.11
TFV -176.86 -9.17 =242 -562.72 -562.72
EFV -219.42 -20.01 -11.98 -669.19 -669.19

3.3 HFxHE
3FNZGH)5 BSA B0 XHE R ] L 2.

EFV

El2 3#Z545 BSA B FXHEERE

Fig 2 Molecular docking model of 3 kinds of drugs
with BSA
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