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A E 7L IWIRAENENERS AR T ASE LA SERRS S5 AMEEE S (HSA) K
ZEEN, EREW . ASHIASE HSASESE, BINREA A BIAR, HRYBCGEEEM; BEII1% HSA 8
RREBSRABERIER . M3 Lineweaver-Burk XUEIHE , R T E1715 HSA WARBE E L, BT Forster T1F
SREREBULE, HE T EMME 44305 HSA F 214 (A SRR ENER,

TEE ASWIA; BASE; ANFSEQ; -3

HESAER0657.32  XEERIAE:A
nEGEAE—MHEENSHES K552 AERL
AYFINEAEYNESERC AR ZNTR, Hies$3
HS59EHERBESMERTRERS , LEREF L HE
HEERRT KA. HHRE 7 pH 10.0 HEHT
MRTREREREFELLEY ST NEOBEANES&ER, I
BT, AYBERERA,BRSEBEMF(PHT.4)F—ER
=5, A B EARREE — k. AR
R B —p-FFRIE(0.01 mol- L") . BEMRH (0.1 mol- L") . &
AL (0.1 mol L™ )W M{E R, 7€ pH 7.4 KETXME T
KEFASE 1A S4YS HSA MEERBIT THER.
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1.1 RFFAER

A& H & H (Sigma, £EH) , S I A, B S8 (X
WRZAEY)  MER (O, 2548 H), Kidms n s
e ; UV-365 $50-0] W43 Y6 Y6 BE T (B 3), LS-50B %k
1.2 XBRFHERRGWIRENTE

EpH7.40  BKBBRFASHIASHDBRER
MNAERAREHECERFARESBEANMEER, -3
B (B-CO)VFE— M ARFHEFUKE, TUEREERGE
EMEEST ERBLSTIEY, L KBEENGYTY
BB BT KA. Bk, RITERHERH» 0.01 mol-
L7'#Y B-CD,0.1 mol*L™! Na, PO, ,pH 7.4 H B W AT &
ROHED B-COENGM MBI KIEFE, BB
& H— BN YINAZ TR, BILRY 10 min, BE,
IR BRR AT, AN IR B R . BiRfE

78 B 39 :2000-01-30, #8137 H #9:2000-07-20
ELME: WS ERPEESEETE
TEE B KL, 1963 454, INTE K24 FRIERF ST AT BIB%

X EHRT :1000-0593(2001)05-0694-03

T BH—RINAYIRERBR BRI 11 R E-BhE
), RICEHLIRETEMSR . ¥RARENZYIER
R R AR R R 2 — BRI A, R 6 B , b v
TSR BV A B E 5 VR
1.3 ke

% 1.07x107* mol*L™',1.01X107* mol*L™*F11.08 X
107 mol L' WASHIABASHEIRERSAEARS
(WEEHH 1:1),20 T RN 258 224, W& R0k
W, 3 R e AR VR B 2 M ROk S . FAZ YT

TR, BE 3 mL 3.95X10 mol' L " HSAF 1 em

GBI, M E SRS ZRE MY, BE B R BFK 280 nm,
O3 295~500 nm B R SHERE

2 GHREWR

2.1 Mgtk

FSWI ALY S HAGE R, TREBRARBE K
BREaH, HRYGRER M, KPASHEHIAH 452 nm 4T
EE 458 nm, B SWH 437 nm IHBZE 456 nm, WK EH
342 nm B 349 nm, XRIXLZYIYE HSA RETH
EEA, B4R/ N ANEABRS
2.2 ASEIAEEW HSA WHMFHERYK

S A L2 E HSA B, HSA HRGRER
BT, FeZE R R B E R R S, BER AR E—
MERS R, EFASEW A BT SWSEE S HN 403
nm(E 1), BEENE RN AN 405 nm, 57 HSA %K
BERGEHETESE 3 M FE: SRR BERKMEER
B, & Stern-volmer & F,/F = K, 7o [Q], EH[Q] A3
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PR RAEWREE , 7 2 HSA HTEEHER, Q0 107° s, RBEK L
VHEMBEREE K, [(mol - L) «s7' T H: ASEWIA
4.42x10° ,B8STSH0 4.81 < 10° , M & 3.59 X 10V, #m Ak
TEMBEREXN EVKS FRIBRY BEREHR2 X 10°
(mol'L™") ™" +s71 1", REISIBBR R FESIE HSA K
REOFTERR. GE 1 TUBERELEYHE HOA &S,
HSA HZA B HIR K, TifE K E T W H B — 1 B E & i
FRAE; HEYHRKIES ABANRSEERARBRE
WES(E 2), 38 Forster TN BB, YIbSWHE
HSA MMM S EAEBAMER/NF 7 mm B, R0
RSB REZEER £ AR, HOA BHHER,
BHYRIR L. B, TLUANASHIA S8y
HSA ZOes e XK, T E B R BB HHI LN
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Fig.1 Fluroescence quenching spectra
of Tanshinone I A to HSA
HSA:3.95x107¢ mol*L™!,4,,=280 nm
curve:1—0 pL. 2—10 pl. 3—25 ul. 4—40 yL 5—50 pL
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Fig.2 Overlap between the fluorescence emission spectra of
HSA (——) and absorption spectrum of Tanshinone
TA (e ), Cryptotanshinone ( -== == ), Quercetin
(——)
HSA:3.95X 1076 mol-L™',A,, =280 nm

2.3 ASHIASE HSA(ERAMMEEEY

BE (F, ~ F)? = F;' + KoF5'[QIY, s (F, -
F)? %[ Q1" 4 Lineweaver-burk SUEISE (LE 3), i EHL
FRARBEHYE HSAGESHBEER, AW I A 8.4
X107% mol' L7, a2 8:6.12X 107 mol- L™, Ml E B4 .
1.09X107° mol-L™", LR MK RE 4515 :0.996,0.997 F.
0.999. B Ky HATH, =MHAY S AE AN S HER, X
WHENBTUHAEEICR, S8,
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Fig.3 Double recipocal plot of fluorescence strength of HSA
and concentration of Tanshinone I A (1), Cryptotan-
shinone(2) , Quercetin(3).

2.4 WHBE—BIKEER

HE Forster g, SN MBER R 2 H A BB BB MR

(E) MWEZRBER(r) MXRRNE = R§ /(RS + ), K

' RAE = 50% B XM AYEERT, RS = 8.8 X 10°% K2 n™* @],

R K2 ABEETF, B 2/3, n KRI85, B 1,451,

O AT R T=% 80,118, ] ARIBEBHS(H2).J

H#ETRIHE

J = 2JF()e(QA* A/ S TF(A)ax

KA F(X) HERK A BIRIERE, e () ABERETE A 4

HIBE/RIEIER S B BR K 295~445 nm BRI EB LK

R4 RN R FE J(cm’ /mol- L ME, FZRIA R

C.7X10° ", BAEBWN 1.05X 107", WEEHN 1.13%

107", BRI E =1-F/F), REBEHYS HAK1: 15

AN E |, #MRBEHYNE-EEMES HA X F

P 214 M EAEBRBRENER -, 2508 2R ITA X 2.92

nm; fAHS T 2.86 nm, WK H 2.58 nm, Charles HAfE

BREORS 214 NEEARBREZRAER N 2.7 nm, EiR
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Spectroscopic Studies on the Binding of Effective Component of Chinese
Herbs with Human Serum Albumin

ZHANG Li-wei, YANG Pin, WANG Fang
Institute of Molecular Science , Shanxi University , Taiyuan 030006, China

Abstract Tanshinone Il A and Cryptotanshinone are the main effective components of the traditional Chinese medicine salvia miltior-
rhiza bung. They both have many kinds of physiologic activities. When a medicine enters the body, it always goes to the acceptor site and
has pharmacodynamic action by way of storage and carriage of plasma. Serum albmin is the major serum protein, which can combine
with many inner and outer source compounds. In this paper, we have studied the interaction of Tanshinone with the human serum albu-
min(HSA) in 3-CD buffer system by spectroscopic method. The results show that the absorption maximum of Tanshinone exhibit red
shift upon binding to HSA and the absorbance enhance. Tanshinone have stronger fluorescence quenching effect on HSA and the dissoci-
ation constants of Tanshinone bound to HSA are calculated. The distance of protein Trp-214 to the first binding site is also calculated on
the basis of energy transfer between HSA and bound Tanshinone.
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