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(HZE] HM UIREEE T3 71 524 M F & H (bovine serum albumin, BSA) #5512, )5k SRAIR
B FEAE B pH & F FERAFM 4R B 7 (Cu®" Mg® Zn") X235 717 5 BSA 45 SRR . 451
HEEBET(Cu®" Mg 20" ) fE4E R A TR R AR 35 95 MRS K, BSA 2 e ni , 9 2 Al A 45 & S A A A A
HAE, SBETIEER, 4235 T4 5 BSA U454 JUTE 25 CHE, 43510 7. 899 x 10* ( B4 )& B ¥) .8. 557 x 10
(Cu®*) .6.724 x 10" (Zn** ) 7. 062 x 10* (Mg>* ) ; 7 37 CH, 854 % 53 H1h 5. 962 x 10* (T4 @ 5+ ) .6. 096 x 10°
(Cu’") 5.915x10"(Zn’" ) 5.612 10" (Mg’*) . 458 &BE FIFESHIAE PS5 FNEAEANES .
FAETN 4R35 T 5 BSA Z IR ES G 5 B R BERS T FIBE B 715 T, PR IO 45 6 s o
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Effect of metal ions on binding between arctiin and bovine serum albumin

Li Chenwen, Yu Caiping, Li Zhuoheng, Guan Haiyan, Luo Minghe, Lu Laichun ( Department of Pharmacy, Institute of
Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective
bovine serum albumin ( BSA). Methods
Cu’*, Mg’", or Zn**
Results
increase of the concentration of arctiin, with electro-static forces still playing a major role between them. The
binding constant was 7. 899 x 10* (without metal ion) , 8.557 x10*(Cu’* ), 6.724 x10*(Zn’" ), and 7.062 x
10*(Mg** ), respectively, at 25 °C. And it was 5.962 x 10* (without metal ion) , 6.096 x 10*(Cu** ), 5.915 x
10*(Zn’" ), and 5.612 x 10* (Mg** ), respectively, at 37 °C. Conclusion  Metal ions affect the binding

between arctiin and BSA. Among the metal ions, Cu’" increases their binding constant, while, Mg** and Zn’*

To determine the effect of metal ions on the binding between arctiin and
Fluorescence spectroscopy was used to determine the effect of
on the interaction between arctiin and BSA under simulated physiological pH value.

At the presence of metal ions (Cu®*, Mg” *, or Zn" * ), BSA fluorescence was enhanced with the

decreases the binding constant.
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FREETHIED Y I R 4 0 LA 2F B T A R 25 Y
Tl . ASPREIZ AT SE T AR AR A B 25 1
THETH 54 1M7E B %E A (bovine serum albumin,
BSA) 254" o AT R Pt ik ik — 2
TG B B A3 S BSA 455 5, IR A
B W 2454 5 2 1 SR B T A A2 A BT DA S A 3% -1
) R A KA

1 #MR5ET*

1.1 AE LKA

F-2500 %5643 5606 i ( H A8 HITACHI) , UV-8500 %&£ 4)-
AT LA EE T (i R FERF A # A BR A R ), BS110S #Y i
ForHr K- (Satorius A w]) , PHB-5 IR B 1 (P [ AT B 1 43
MriX#8) ), HH {E K B8 (VLA it P RIS ) o 438
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AR A PR A, #E5 : 20111125 ) , CuCl, (ki 58 W Ak 27 3
FIABR w45 :20090825 ) , ZnSO, (AR R RAL T30,
it :20110427) , MgCl, ( FE R Z A F A AR A A, 5.
091120) , =¥ F B 20 55 FF ot (Tris ) L HCI, NaCl 4535 1y 43 #7210,
SIS KA IR ZEIR K, SRl TooE Fa 25
1.2 87k

Befl pH = 7. 40 fi§ Tris-HCl 2% w5 ¥ (1N & 0. 50 mol/L
NaCl W AZERF 2519 B2 ) , F Lk Tris-HC 28 pp 3y e i 4n T
W 1.0 x10 *mol/L 435 FH M 1. 0 x 10 ~ mol/L BSA ¥
W .1.0 x 10 *mol/L CuCL % 1.0 x 10 *mol/L ZnSO, % ¥ .
1.0 x 10 mol/L MgCl, % i, 7£ 10 mL % & i o 4K e m A
2.0 mL 0.50 mol/L NaCl ¥ % .2. 0 mL pH 7.40 ¥J Tris-HCI 2%
M1, 0 mL BSA %K. 1. 0 mL 4 J& & 7 W (430
Cu®* Zn®" Mg W) Me—E A4 38 T I, AZRIBK E
254 10.0 mL, 257 A3 BIFE 25 CH137 C 44 T EngE —&
AFA] . FESE A I T B A3 #E AN = 15 nm Z5 {4 X FE
AT RAE v
1.3 #3735 BSA &46F Ak FAHGHTH

B & 528 3% F A AR RAF R SR — S5 A 0 s 1
DU %5 IR L W

LI N NV | (1)

IF —I(} A]mnm K[C(ﬂ AIFmax

Herb 1) Sy BSA (WIUR DRI, Cq M 2E 35 TP HE 1,
NIRRT CIRIE o Al = Lp = 1y 1, 32T H 5 BSA
A R B RN 1R R85 . K M 4R 32 7455 BSA 11
AR, AR L/mol B LR T 5 BSA JE A YK
ST RS RORIR B B R R o FEIEAT B T4
Cu®* Mg** \Zn** i AR (1) X S50 B0 e AT A0, LA (1, -
1) 7 G~ WP 2k 1014 7 RS A 25 R A B B T S

e

/Ny T 5 YR T R R T S B 4 AU e
F1 EEAEH BUKER 1% MR AR AN K, 50 A5 48
AH | AS TN F B R A AR R /Ny T 5
KA F45 A 3R NA RS 2S5

1eK = - AH/(2.303RT) + AS/(2.303R) (2)

AG = —RTInK (3)

K MR T R 25 Ko F RIS &% B R B IRE
,R=8.314 J/(mol - K) . #34E 25 CHI 37 CHMT, M4E=X
G) HEITRAEIARRE T 4K A B ae2E AG, MR
() RAFTFH S BSA WA H K AR AS I E 4L,
ASRAG R MAR R IEAE AH A AS, K578 AH ZH8Y) 5 2 (8]
KA G R EAR L&, A AS =I5 kA b 225y
FRAR AR G W) B IR AL RE 1 AR Tl , AR % 248 AR 08 A W] H DB sz g
Jr Tl Ross 267 ARAE IR A S22 L | S5 0 KT 2 5 55/
FFEEEIERSSESERRII% R Z LR, B AS
>0,AH >0 M E e K VEH 773 AH <0, AS <0 B k& Sl
e S, AH <0,AS >0 B, FEAFEFF AT AR .

2 #XR

2.1 4#F35 BSA AR %Lk

BSA 43t i (. R Trp 5 2R Tyr ALY UL Phe 583
RERS RS9, [ A U DK R S 0 i T B A, T 7 39
9663 . Hr AN = 15 nm BT830 ) 74556 56 6 13 1
L e BSA FR S IRGRILIDETHERFE . 43 B SE 75 25 37 T,
Cu®* Zn*" Mg " WFA-BE 715 55 BSA 254 (0, 45 UL 1
2, f£25.37 CH, B LR35 TRk BE RS, BSA [ fR)255¢
SR A SR, HLR R R MK R T IR IR, (R
WAL 2 nm LAPY, W16 R B8 T B0 7718 R AR 35 T vk BE
N A A i S R AR O B A 3 T HEAT 4R 35 F15-BSA
BRI

350 10 350 10 3501 10
300 300 300
250 250t 2501
i i i
b 200 % 200 = 200
%‘i 150 %j 150} ;é 150
= 100 1 =100} 100 1
50 ® 50 ! 50 ©
0 g 0 0
240 260 280 300 340 240 260 280 300 320 340 240 320 340
HAE(NVnm) HE(Nnm) W (NMnm)
A;Cu“ ;B;an+ ;C:Mg2+
1510 4+ e BEakEHR1x10 mol/L, 5 FF Rk EMHR LA 0,0.2,0.40.60.8.1.0.1.2.1.4.1.6.1.8 x10 >mol/L
E1 EEAN25°C,AN=15 nm HEHREHIEE
30071 10 350 10 3501 10
250f 300 300f
= 200} 1E§250- il 250f
o 2 200t =5 200
30 150f S ¥
ﬂ% 100l ;H{ 150F #[% 150
100 100f 1
50t 1 1
50F 504
0 . . ® 0 . g 0 ©
240 260 ‘280 300 320 340 240 260 280 300 320 340 240 320 340
P (Mnm) P (Mnm)
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A:Cu®*;B.Zn** ;C.Mg**
1510 4 f ik G B GREH 1 x10 Omol/L, 4 5 F R ERKHA:00.2.0.40.60.8.1.01.2.1.4.1.6.1.8x10  mol/L
BEHR 37 C, AN=15 nm K[ F 5 F KL E
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2.2 RRBETHFTHL BSAAEA 6 £ 4 F A
Iy FHH
TE AN = 15 nm B, B 25k BERG R, P 2R 56 3 HE ML e
PERIR, DUCORJEAT 4 i B8 X 4 35 - 17-BSA 45 & 28U
W] FEFEAFE T4 S Cu’t Zn® " Mg I AR (1) X 5650
B TALEE, LA (1, = 1) '3 Co ™ AP (I 3) , kR
77 RS B R R R TSR A 45 & K
0061 ¢ g7
0.05{ * ¥ &1
o4 HHEET
"L': 0.031
0.021
0.014

o

I

0 2 4 6
Cq'(1x10)

0071 eimeg 7
0.061 ~ 8 7
0.05{ *BEET
ﬁ‘ I: 0.041
0.031
0.021

0.01
0 2 4 6
Cq™(1x107)
A:25 °C;B:37 C
19 :BSA #9045 % 38 Cq: 4 5 F R o AR A0 LR
E3 £EBEFMESFHS BSA SRR ER ML WEHE

M (2) ()RR EIRS =SB 1, Al A AS >0,
AH <0, £WIABZ5 717 5 BSA i/ £ 20 AR D, i
AV TN R B35 T H 5 BSA A& ERA &R e
TAAE TR E AT, R SR B 7 AP eI F AR L 4 3%
TH 5 BSA 455 12em.

*1 FAEARBRETHEFEHS BSAEANESEHMANESH

i S A K AH AS AG
( x104,L/mol) (kJ/mol) [J/(mol + K) ] (kJ/mol)
25°C  ETF-BSA 7.899 -18.01 33.330 -27.94
A4BEFF-BSA-Cu?t  8.557 -21.71 21.573 -28.14
BETAF-BSA-Zn2t  6.724 -8.21 64. 868 -27.54
B TAF-BSA-Mg2+ 7.062 -14.71 43.467 -27.66
37°C  ETF-BSA 5.962 -18.01 33.330 -28.34
ABETF-BSA-Cu?+ 6.096 -21.71 21.573 -28.40
A4 BEFAF-BSA-Zn?* 5.915 -8.21 64.868 -28.32
B TAF-BSA-Mg?t 5.612 -14.71 43.467 -28.18

3 itig

A BVBA AT TEAFRE T4 rH S
BSA (454, RUIFE32 0 BSA 5 HA 1513
W ARSI AR G 2 B O AR R R T A3
THH BSA 4G (LG W BN ) o SCHRT8 | dufiis

ARG o 7RG 202t TR R P IRl A7
Cu™ A1 VS B A, Cu’ " HERE 5435 1
HARS AW, 805 BSA 5 I & WA EAR L BB
AR FR, IZE GBI IO T Co™" [amE
35 AN BSA 455, AE 25 W) AR F T 1 [ R
“BIT AR (metal fon bridge) ™, IR E 5 1
In’" Mg’  ¥JUUN T 435 F 1 5 BSA 45 & (456
Boguh) , FEIR T Mg™ Zn” " 5B ARE, 4
T &BET - MEHEAZEY, FEEARSH
Wl e i R A0 DI 2 e A e, AT 55 1 2590 5
BARAS G o AR SIS R0, B2 IR T
H LSS S BSA EAWIRE TR, 425 T H S
BSA 455 F B0/, 5530 T T HGESS R —2

Cu” " AFIEIR TR 35711 5 BSA 19454, 875
PS8 T HAE ML A AT I (R SE S, A A T4 4425 1
HAER N IIVE IR . 17 Zn®" Mg™ " OFFLEIRES 12
55T BSA WSS, (AR 55 1V AR LR N SRR
TR, SN T A 357 B R R A SR, X e 2 25 1
(25 AT B
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