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Table 1 Bonding region in albumin

BEX R
Binding
region

 ARESNNEENE
High affinity facty acids

K555 Long-chain fatty acids

2 HiREK L-Thyroxine

D-f1 L-fa%g D- and L- tryptophan
MBI FAEL: P-lodobenzoate

{A8F Chloride ion

*E Octanoate

3 B4 % Bilirubin

Hurt(fnEg4r) Several dyes (e. g.
phenolsulfonphthalein dyes)

Cu, Ni

HEkfnsL#E Haemin
KBkt Salicylate

B fkmEm: Sulfathiazole
TARRZHE W% Sulfaethidole
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s FenR Mg (20°0)

Table 2. Depolarization of medicament molecule (20°C)

s , WA , WAL ,
Determination condition Determination condition F Determination condition B
QA - - —4
HSA = 4.0 X 10~°mol/L 0110 #T (rutin) = 2.46 0,020 HSA—4..0X 16~*mol/L 0243
7T (rutin) == 4.0 X 10~° ’ X 10~* mol/L . #T (rutin) = 3.0 X 10°* '
mol/L mol/L
HSA = 4.0 107mol/L 1 | gy (R ruiny= | oo (034 = 400107 mel/L
HEIR %5 (H. rutin) = Do 1.0 X 10~*mol/L . iﬁ}]ﬁqm[}ﬁ (H. rutin) = :
4.0 X 10* mol/L 0 X 10~*mol/L
- -3 - -t
HSA = 4.0 X 107 mol/L | o 05} | vicB, = 1.0 X 10-*mol/L| 0.048 [HSA=4.0X10""mol/L 1, g5
VitB, = 4.0 X 10~* mol/L VitBs = 1.0 X 10~*mol/L
BSA = 3.36 X 10~°*mol/L R E (H. rutin) = BSA = 3.36 X 10~*mol/L
0 (H. rutin) = 0.050 2.12 % 108 moi/L | %920 lgppeewss (H. rutin) = 0.250
4.4 X 10~’mol/L 2.2 X 10~*mol/L
== -3 - -4
BSA = 3.36 X W07 mol/L | 455 | vitB, = 7.56 X 10-4mol/L| 0.045 [BSA =3.36 X 107 mol/L f o g
VitB, = 3.93 X 10~*mol/L Vit B, = 3.93 X 10~°mol/L

1) 4Ry Hydroxyethyl rutin (H. rutin)

Yoo EAF 2 tHEORLEE, W@ (5). (6) KA
HIG [P—L] ME & MRS RER Ko, #%Fu
FT# 3

2. Forster BR-BRTESFERAEBR
EGMSFEAMBEESPHESAERR
AR

3T Forster BR-BRILENEREDS
LB, BT AMBAEA PEEEB AT
SEMNFSH214 6 ERRRE ZHAER,

EE & HERT 355 0m, SHIMET AL
HEEAFMHEAS S TERE Y 111 (@’RH:)
RS E A e (B 1), hE 194
K RWELE 296nm, RIEFE 265 nm &b, 1%%
W& HBRE &L D61, FIIA 296 nm 2§ ALl
HEHEATE -6 FRRENERBERE, X
AR T(EEREEA 11 1) &, HARBIHEX
BEBEK,

EHEEMAEEBEE BB, NET
B K B R IOLRE, EREEQDERNE
HH By MRMEBELLARFAER B A KN KA,
M{EEAEAE R B M EA NG EBRERE K
PR, FRIE 2, RPEBEATRE
FRARESHER By 2RI FERRER,
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EATWE T A7EBD 'E BRI H 6%
LR Bes T RIRBOLIE (EA AR S5
UV-365 EEGL), i 3 Fimo MBI
Bk, EHOORX, BEREIBS S HRRN/N
EFURA R AR ARy T LIS EE

F4Se 5 Vit Bg 2 J=12.19 X 10™¥cm? »
(mol/L)™Y, 5T 4 J=143 X 10" %m®
(mOI/L)_lo

D S b AR A (6=0.14), EZR T
PR B0 R B R S B BRI R T
AMEEEES G HBROETFF%, ¢ =

#I3 FRERMRHEGHDSATLUEBRHRA0U)
Table 3 The determinate diseociation constant
of medicameant with albumin by the method of

iuorescence polarization (20°)

i HAR
Dissociation Protein
constant HSA BSA
%
Medicament
#HF B, Vitamin By 1.07%107%|5.39% 10~2
mol/L mol/L
2T Rutin 3.25%10°° -
mol/L
%% Hydroxyethyl rutin  {1.86 X 107%11.95% 16-%
mol/L mol/L
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Fig. 1 Excited spectra of human serum

albumin (HSA)

pure HSA (upper),
mol/mel = 1:1 HSA and rutin (below)
Agg = 3550m, pH =17.0
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0.1188, [A Longworth™ #4477 K fy A fn
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PRI » BUKFE P T S 1B 3OSy
15 1.36, ExjaE FRATEGER A KA ZKBEL
STHEHE K =2/3, ¥ LESHAACG)
KA BHEREBREN 50% M AARTZE
BEE IR E R BEEIRELS VitB U R,
25 18.83A4,51T24 25.75 &,

REEEBSRNTE, SNET H#E%
Y5y F(RE/REE G 12 1) FORFELE oM 53 FRd A
MEEEE (e = 296nm) BIFIEIBE, X IR
UK A BB EH SH MY Fie R
T &E A Trp—> VitBs E = 0.2147,Trp —
BT E =0.6028, B R, 1 EH,%R(HAF
SEH R{E, RS 214 fr éa SMBRBE B 4 A % B 4%
BRI EN 234 A IEE AT 2 24.02 4,

3 {b)
15.0 b
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75k
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B2 ANBAZONBER B, 2ENBRA%S
Fig. 2 Energy translation between human serum albumin and vitamin B,
(a) HSA = 4.0 X 10~’mol/L (upper)
HSA = 4.0 X 10~’mol/L, Vit B, = 4.0 X 10~> mol/L (below)

Aey = 296nm

(b) HSA = 4.0 X 10~’mol/L, Vit By = 4.0 X 10~°mol/L (upper)
Vit Bg = 4.0 X 10~*mol/L (below)

Agy = 324.50m
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Fig. 3 Spectral overlap of the absorption
spectrum of vitamin B, and rutin and the
fluorescence emission of human serum albumin

Lo katstis (HSA), 1L ATk,
DL S48 By MMEBOGE, SRAERIE
RETIMNEK
1. fluorescence emission spectrum of HSA
Il. absorption spectrum of rutin
1iI. absorption spectrum of vitamin B
ordinate: molar absorptivity. abscissa: wave leagth
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FLUORESCENCE STUDY ON THE INTERACTION OF
VITAMIN B, AND RUTIN WITH ALBUMIN

Ma Guibin Yang Pin

(Chemical department, Institute of molecular science, Shanxi University, Taiyuan)

ABSTRACT

Rutin is an effective constituent of seme chinese medicinal herb. Interaction study of
the medicament with albumin not only can expound the relation of structure and function
of the protein and alse the action meehanism of the medicament. By using fluorescence
polarization and energy transfer technique, We studied on the interaction of human serum
albumin (HSA) with medicaments vitamin Bs and rutin. The dissociation constants of me-
dicaments with albumin were obtained. The distances between the number 214 tryptophane
and binding sites of vitamin Bs and rutin on the protein are 23.4A and 24.02& respe-
ctively,

Key words fluorescence, albumin, medicament, vitamin Bg, rutin
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