B3 2
2010 4£ 4 A

®x oot

CHINESE JOURNAL OF LUMINESCENCE

Vol.31 No.2
Apr. , 2010

X E4S : 1000-7032(2010)02-0285-06

SRR R R i
L U 1 TS

X, BEW, T

f, W #, BEI

G B M 0 2902 50 TR M A SR, Wk fAE  071002)

A : A6 pH =7.40 MK IRPITP AL (CPFX) SRR AL (OFLX) RS FE A= ML 7% 1R 11 (BSA) 19,
YR EAFIT BSA SOEHE— K i M SE T RIS ROOE A AT e T I 2K 25 ) CPFX 5
OFLX [AAREAE RO ST . S5 25 RIAF AE AR AR, (E 250 55 3 R 9 25 5 0 Bosl D S5 e fa g 1 F
Kie, 1 2 T 250 5 RSN, s 2 RO 58 s 25 R S R PO R KR T RIS, 25 S A4 S0 mi B
Lo AR5 Forster 4RI RER AL BIE 1€ 7AW SEAZ AL GHE r <7 nm, J& TR B R, 24
Wa] A A R o (L3N, 255 B 3 R[] 282 B i ik 5 2 W 245 490 [a] f) A EL A X 38 R 7 A 3

Wil , {1 2 1500 R R PR A

X ® W HRNDE; WRUE; R EES; SO0 AR

hE 43S 0482.31; 0657.3

1 7]

A2 WA e, LT E AR R I
Ko EERAER, A5 AR EH
) 60% , ERE5VF 2 WIRESMNRIEL S W4 & o
2P ARG IE T 3% A A7 iz e A RE
3K SZ AL, i R AEZ AR Y B 25 1R
B g5 Rl R 24 B B VSR & i, R T W) S R
S T AP 0h A N (NP & SRR RS
ZIMIAIR . DRI, BF5E 259 5 1L F A AR A
PEFIAOOS T B 25 1 a5 A Qi Rl v
BT ELS T R 25 LB 259 3l 2 2 ) R
PR A 2 E Yo HAT, A R R AR M A& A
S RO C A RE . B MR
L IR SR 7/ RO Rl = R g = D@ VAR
N RS AR VIR TR SR A 45 % 8L
S G AR, thAR T 4 W BOR B € IO —
ZIRIAE 26 25 R EAR 0 a4 B
AP EFE R, 204 9 T 25 5 Jo P 25 Ee A,
ZRAESR (1 +1 >2) A (1 +1 <2) 7 o 2459
TF1) PR FL AT P 28 e o U s 4 sl 2 i 15

o

YRS B EA: 2009-11-25; {£iTHEA: 2010-01-24
EETIE: [ ASRP LS (200675024) B Bt H

PACS: 87.64. Ni

PACC: 8715M SCHRFRIRAG: A

FHZ -5 B P 2 B AT R g BT S 3
K PR . CPFX OFLX ¥y& 55 = fUn i 2
YLz, CPEX Ui i P2 H Fr i Y J LA = 22
M P R T . OFLX W5 R A A
T DAY 22 P B T R 455 ] A P P PR R N T
522 RS YA R PR T M, B RO
AN AR SO S S G WSS T W Rl s A R 2
YIRS 5 BSA Z (Al A EAE R, XS 3 25 —
FE S T2 o

2.1 {YEEFKFH

RF-540 56 Y66 TH( H A B HE) 5 F-4500
DI ( HAH 37 ) 5 UV-265 £4h-1] I,
SGRETE (H AR R L) ; pHS-3C ARG %5 W2 it
(B EwAGEST) .

CPFX,OFLX: o [& & P& 25 &b Wi 42 7 4 it
(=99.9 %) , YU EE R 1.0 x 10 > mol/L ¥
AT s BSA( =99 % , b W 2P R SR AT BR A
) BRI RE N 1.0 x 10~ mol/L (% £, F
N2 % A Fo 22 it e B2 s pHL = 7. 40 [ Tris-HCl 2%

TEB R AT XIGRE(1963 - ), i, WHEPRE N, 2N TR0 B 5 R TR .

E-mail ;: 1bs@ hbu. edu. cn, Tel: (0312)5079385



286 K ot

¥ 31 %

AW ;0. 1 mol/L NaCl /K iz ( A fF2E 1 4%
PR F5REE) o BTG 34 o 2t 4k, S 5%
FHAKR R A BEZE AR K o

2.2 XWAHE

2.2.1 BSA-CPFX(BSA-OFLX)tk %

F10 mL H @ AR MA 1.0 mL 0. 1
mol/L NaCl 2. 0 mL Tris-HCl 28 vp % W ( pH =
7.40) 1.0 mL 1.0 x 10 ~° mol/L BSA V7 FIAS[H
WEE ) CPFX 8 OFLX, FZ2 1R /K Wi B R 2 2,
5o TEPREEMNT I 58 4 10 nm, ZEGHUK B
286 nm, S 340 nm IO SO &
YOGCHRSE F, R A& 259 1 BSA TSGR
JER Fo, 53 5 0F e 25 %) Ak CPFX 8¢ OFLX Xf
BSA W5 KAEH
2.2.2  BSA-CPFX-OFLX(BSA-OFLX-CPFX) 4k %

T 10 mL a8 R IR HER A 1.0 mL 0. 1
mol/L NaCl,2. 0 mL Tris-HCl 2% #h % ¥ (pH =
7.40) 1.0 mL 1.0 x 10 ° mol/L BSA % F1 1.0
mL 1.0 x 10 ° mol/L ) CPFX( 8¢ OFLX) JA 7k , 4>
FIINAAS [V B () OFLX (5% CPFX) , FHZE IR 7K i
BRZ B 35) 7R % T E 2 30 min, LIRS
OFLX ] BSA-CPFX i W %GR E N Fo, 11k
CPFX f77ER} OFLX X} BSA W) AR KAEH . [H]
L, I CPFX 1) BSA-OFLX 5 I 2 G0 B ol
Fo, 118 OFLX fE7E R CPFX X% BSA 58 Y614 K
YER . e &R 2. 2. 1,

3 ZR5%

3.1 Y5 BSA B3R R B
CPFX OFLX 5 BSA DI I8 & 1K 298 61k K
N 96, ULIEN 1 & 2, AT Ik 2 25 vk B
FIXETIN, BSA (1) 75 S5 BEAR UK B I, H BSA f: K
RSB WG mS A LA IS, 32 B 250 % BSA
A VERNE R BTG FEANFR SR . AT
PERHUER AT E A% Stern-Volmer 72+,
Fo/F =1 +Kr[C] =1+K,[C], (1)
Fo .F 5y 3R T0 AR RN 9 Tt B s 7o« 29
Ko T ¥ 5 H ey 107° s; K, : Stern-
Volmer PR EH [ C 1 R K FN UL, b BELE
W1, BERHFEHHK, AR KT 2.0 x 10"
L/mol + s (H R HUREAE S K 8 ) , i — kS8
FER A Tl 3 5 | A i) 3 08K, T2 B i 1
PG 5 1 AR S K ZERR S E RN F v 7R

BSA WIS [R] ¥R B2 19 25 Ik, e Sl ik JiE
AF AL

lgl (Fy = F)/F] = nlgK, + nlg[Q],

[Q] = {[C] - (F, - F)[Pt]/F,t, (2)
Hrp, [ Pe] 2l BSA WREE, LA Ig[ (Fy — F)/F X}
lg[ Q IEEI AT 13— H 4k, T2k 4% CPFX OFLX &
EHMES WK, KA mE e, R 1, 7]
AL, OMAHEERE r 7T LB, 5 iR &b R IT
éﬁé’{j,ﬁ i&%ﬁé‘]ﬂf] 13®KA(BSA-0FLX)/KA(BSA-CPFX) =
1.69, %] OFLX 5 BSA %546k /It CPLX 5
BSA (456 R QR S0 1 2. 2. 2 #AEAS
CPFX ﬁﬁﬁj‘ OFLX ‘—ﬁ BSA éﬁﬁﬁ%@ KA(BSA—CPFX—OF[X)
{E, ﬂfh Hﬂ‘ KA(BSA—CPFX—OFLX)/KA(BSA—()FLX) =0.85 ) %% Eﬁ
CPFX AT LA OFLX 5 BSA 145 & FaE P8 59,
R CPFX A A7 (i 25 1 OFLX 34 ; [R)#Eml 15
OFLX £7E} CPFX 5 BSA 45850 K, psaomx como
1B, U K asnomx.coro” Kacoscrrxy =0-91,2887 OFLX

1
e
7

I/a. u.

| | 1 T
280 350 400 450 500
A/nm

B 1 BSA-OFLX & R 5EHE IS
Fig. 1  Quenching fluorescence spectra of BSA-OFLX Cyq, =
1.0 x 10 ™ mol/L, 1-7:Copy = (0.0, 2.0, 4.0,
6.0, 8.0, 10.0, 12.0) x10 > mol/L.
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Quenching fluorescence spectra of BSA-CPFX-OFLX
Cpn =1.0x 107 mol/L, Cpppy =1.0 x 1077 mol/
L1 ~7: Copy = (0.0, 2.0, 4.0, 6.0, 8.0,
10.0, 12.0) x 10> mol/L.
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Table 1  Quenching reactive parameter of BSA and drugs
K& K, (L/mol - s) r, K, (1/mol) r, n

BSA-OFLX 8.53 x 10" 0.998 1 5.64 x10* 0.998 1 1.41

BSA-CPFX 4.54 x10"2 0.997 7 3.34 x10* 0.996 9 1.37
BSA-OFLX-CPFX 5.94 x 10" 0.997 3 3.04 x10* 0.997 9 1.17
BSA-CPFX-OFLX 7.26 x 10" 0.998 4 4.79 x10* 0.996 3 1.39
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Fig.3  Fluorescence spectra for BSA, BSA-CPFX, and ab-
sorbance spectra of OFLX, 1. fluorescence of BSA-
CPFX; 2. fluorescence of BSA; 3. absorption of
OFLX; Cysy = Coppx = Copx = 1.0 x 10 7% mol/L.
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Table 2 Parameters of E% , J, r, R, between drugs and BSA

YN E/% J/(em® « L« mol™") Ry/nm r/nm
BSA-OFLX 40.03 4.64 x10 2.96 3.17
BSA-CPFX-OFLX 39.01 4.04 x10 2.75 3.12
BSA-CPFX 25.91 4.48 x10 1 2.94 3.65
BSA-OFLX-CPFX 22.84 3.24 x10° " 2.98 3.51
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Fig.4  Synchronous fluorescence spectra of BSA-OFLX and
BSA-CPFX-OFLX Cye, =1.0 x 107 mol/L, 1 ~5
Conx =(0.0, 1.0, 1.5, 2.0, 2.5) x107° mol/L,
1"~4"; Coppx =1.0 x107° mol/L, Cypy = (1.0,
1.5,2.0,2.5) x10 > mol/L.
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Studies on the Interaction between Ciprofloxacin and Ofloxacin
in Presence of Bovine Serum Albumin by Spectroscopic Methods

LIU Bao-sheng, XUE Chun-li, WANG Jing, YANG Chao, LU Yun-kai

(Key Laboratory of Medical Chemisiry and Molecular Diagnosis, Minisiry of Education, Center of Physics and Chemustry,
Hebet University, Baoding 071002, China)

Abstract: In the aqueous solution of pH =7.40, both ciprofloxacin ( CPFX) and ofloxacin ( OFLX) can
quench fluorescence of bovine serum albumin (BSA). The fluorescence intensity is obviously gone down when
the two drugs coexist. According to this, studies were established on the interaction between CPFX and OFLX
by fluorescence spectrum. It was proved that the interaction between the drugs reduces the binding stability of
the drug and protein. At the same time, increase of the free drug concentration will increase the effect of the
drugs. The result showed that the quenching mechanism of the combination of bovine serum albumin and drugs
is a static procedure. The number of binding sites is 1 in several of system. Based on the theory of Forester
spectroscopy energy transfer, the binding distance (r <7.0 nm) between the drugs and BSA was obtained. It
belongs to non-radiation energy transfer. Because of the existence of interaction between the drugs, the corre-
lation coefficient and binding distance are increased. Studies by synchronous spectra show the effect of the
interaction between the drugs on conformation of BSA. It makes protein molecules extend and hydrophobic na-

ture reduces.
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