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B PR ER B R T +1%. Jasco J-810 [ (G35 ( HAS JASCO A H]).

A MM I (BSA) , BE/RifE ($049) M 66.0 kg/mol ™", W4 ] Sigma ZA#], HIEWHFRE AL
il BN Tegafur) W FAbATE R EHARAT R T S2H /K S mdi b el B B A7 A6 T il 48 1
ZEMRIK. FEINFA BSA BUVAERISFHHEE 7 1.0 x 1072 mol/L, pH =7. 4 ) Tris-HCI 2% thia i fic .
1.2 #¥5E BSA (EANERBHEEM LI
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%, FEYRIE 12,00 wL T 0.50 mL BSA ¥ (4.02 x 107° mol/L) 1. 22 ¥l v i 3 % 5% 3 [& 2 N
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A3 BIBEAT 2450 T 1) % p i T 2 RN % i T ) BS A VS TR T R 10 S
1.3 #HY5 BSA ERAE @it
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Fig.1 Non-linear fitting curve of the binding heat vs.

(Q, VWZETTFE(Q;, - Q) FEvh, Hitt, il
E'E%‘rij:u%ﬂﬁﬁﬁ[ Lj‘ Eﬁ%j&zﬁ%ﬁ& /% W;’é%% E/‘J The line is the result of simulation, and the point is gotten
Kl s Kz , AHl , AHz s Nl il N2 6 /l\ﬂjji'i‘%ﬂﬁ *E from experiment.

the molar ratio of Tegafur to BSA
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Table 1 Thermodynamic parameters for the binding of tegafur to BSA at 298.15 K~

Parameter N; K/(L «mol™1) AH/(KJ » mol 71) AG/(kJ - mol 1) AS/(J - mol™! - K1)
First site 52.00 +0. 12 (9.83 +0.13) x10* 30.10 +0. 17 -28.50 +0. 66 196. 00 0. 65
Second site 86.00 +0. 14 (9.35+0.13) x10* -19.80 +0.17 —28.40 +0.43 28.30 +0. 50

# Data are expressed as mean +S. D. .
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Table 2 Influence of tegafur on the secondary structure —40 L . . A A !
element of BSA at 298. 15 K* 200 210 220 230 240 250
Wavelength/nm
n(Tegafur)/ . . Random . . . . _6
. a-Helix(%) B-Sheet(%) B-Turn(%) . Fig.2 Cricular dichroism spectra of BSA (2.0 x 10
n(BSA) coil (%)
0 33.840.4 32.0:0.2 6.3:0.1 27.9+0.3 mol/L) in Tris-HCI buffer (1.0 x 107
52 32.0+0.4 32.8+0.4 7.9+0.3 27.3x0.2 mol/L) at pH~=7.4 as a function of tegafur
86 32.2+0.2 32.7+0. 4 7.4+0.3 27.8+0.6 Concentration
* Data are expressed as mean +S. D. . n(Tegafur) /n(BSA) is0(a), 52(b) and 86(c).
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TEERN B M B AN S AR AL AR AR X 4R 55, ZEARNHIR IR B 25 E T, P4 H0 BA T AR &5 i i 28 Ak
MR /N (AR XS HE R AL R 0.3 ANE 408 , KRR B K AR EAE RO AT e 4 T4r4n; (3) W%
S5 o BETEAE A BT I AR S R ARA/N , U HOE AR E 25 E RN, o5 8 1 45 4 BT A X
Fr AR o BEE B ARG S AN SO N, P T BE S SR 2 2 R KIE RN A TS o BRTE M)
HNFERTR TV R PR A H AR e e A SN A A R 2 W T R R A S A F A
VE AN T REAHN K.

g LAk, 78 298. 15 K, 299 AR5 4 M58 H 8 H ( BSA) M B AE A7 7E B2l A0 4.
R ARIUONIR SRR, SR AR IR s R Z sl F1. 85 2R A5 A RIS - b ] B
Sk R, SR A AR RS- R IR S i e S . B S A i A E AR T B R E
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Thermochemistry Study on Interaction Between Anti-tumor Drug
Tegafur and Bovine Serum Albumin

LI Lin-Wei® , WANG Dong-Dong, SUN De-Zhi, WEI Xin-Ting, LIU Min, ZHAO Qiang
(College of Chemistry and Chemical Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract From the assumptions of this binding system and the Langmuir’s binding theory, the interaction be-
tween tegafur and bovine serum albumin ( BSA) was investigated by the nano-watt-scale isothermal titration
calorimetry and the circular dichroism( CD) spectrometry at 298. 15 K. The results show that there are two
classes of binding sites on the protein BSA for tegafur. For the first class of binding, the binding site number
is N =52.00 =0.12, the binding constant is K = (9.83 £0.13) x 10* L/mol, the binding enthalpy is
AH = (30.10 +£0. 17) kJ/mol, the binding entropy is AS = (196.00 £0.65) J/(mol - K) , and the binding
Gibbs free energy is AG = (-28.50 £0. 66) kJ/mol. This binding is an entropy driven process, and the hy-
drophobic interaction is the main motive-force for the process. For the second class of binding, the binding
sites number is N =86. 00 £0. 14, the binding constant is K = (9.35 +0. 13) x 10* L/mol, the binding en-
thalpy is AH = (-19.80 £0. 17) kJ/mol, the binding entropy is AS = (28.30 £0.50) J/(mol - K), and
the binding Gibbs free energy is AG = (-28.40 +£0.43) kJ/mol. This binding is an enthalpy-entropy synergi-
cally driven process, and the hydrogen bond and electrostatic interactions are the main motive-force for the
process. The analytical results of circular dichroism( CD) spectra show that the interactions between tegafurl
and BSA resulted in the change of the relative contents of secondary structure units of protein BSA in these two
classes of the binding processes. The thermodynamic effects of the binding system are integrated results which
come from different interactional effects in the binding process. The conformations of the protein BSA under-
went changes induced by the anti-tumor drug tegafurl in the solution medium of this binding system.

Keywords Tegafur; Bovine serum albumin; Isothermal titration calorimetry; Circular dichroism spectrometry
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