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Study on effect of aspirin on binding mechanism between chlorpropamide and
bovine serum albumin
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(College of Chemistry and Materials Engineering, Bohai University, Jinzhou 121013, China)

Abstract ; Spectroscopy method is employed to study the mechanism of chlorpropamide (CPM) and aspirin ( ASA)
respectively with bovine serum albumin (BSA) ,and the effect of ASA on the binding of CPM with BSA.It is shown from
fluorescence spectroscopy experiment results that both ASA and CPM form complexes with BSA, and the binding
constants are 1. 60x10* mol-L™" and 1. 11x10° mol L' respectively.It is known from thermodynamic parameters ( AH,
AS,AG) that ASA and BSA spontaneously bind through Van der Waals forces,while CPM and BSA spontaneously bind
through hydrophobicity. ASA and CPM are mainly bound to Sitell of BSA.The results from ultraviolet spectroscopy show

that both ASA and CPM change the microenvironment around amino acid residues.In the presence of ASA | the binding
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constant between CPM and BSA drops,and the binding distance increases.
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Fluoromax4 #45¢ 343 66 BE 11 (15 E HORIBA
5wl) ,UV2800 UL AR -] UL A St BT E (SR T
TR A IR AT

BSA (M1 4l, % [# solarbio /A F]) , CPM 11
R SF | =R LA I b (A3 prali, T
TIRFIA R AT ), ASA (43 #ral, B AL A BR A
Al SE AR IR EETFK,

1.2 KA E
1.2.1 3 kkken 2

TOCR RS AR A 3 mL Y BSA(1.0x107°
mol/L) ¥ ¥ () A7 D& He (8 L w4 1 R 2 3
1. 0x10™* mol/L Y ASA/CPM ¥ 40 pL, 227 hn
6 W, 4rBIFETRE 25,30 Fi1 37°C F i, IFic 5%
BSA KI5 ASA/CPM fEHIMZEEIE, A K
280 nm, &SI B 290 ~500 nm, IR PEsE R
SIARAE N 5 nm,

ZICIRRSLH A 3 mL Y BSA-ASA IR
WEWL(BEREE 1) A B Fe e 3 i 1. 0x 107
mol/L Y CPM WK 40 L, BELLR N 6 Uk, i 5E 41
] iR R 5

FRAE A2 (1) X9 K 558 5 BE R A 718 1E LAV BR
PRI

F, =F, xe aw? (1)
Kk, 5 F, 050 e I Ja RS 56 0 75 1 28 5k
BE AR AL 5350 S 8k RN R S TR R O
e N AKRTEEL
1.2.2 B Ah—7T LBOK R ag ) 2

TIOUR R SR %A 3 mL BSA(1.0x107°
mol/L) 41 ¥ 8 L H i il 1. 0x 107" mol/L 119
ASA/CPM ¥ 40 wL, 20 N 5 K, L&A ASA/
CPM H)75 FIERAE S, 7E 200 ~ 300 nm K75
FIN L% BSA 5 ASA/CPM /EHI B IBOGTE

ZICIR R T . [0 B A 3 mL BSA-ASA JRA
W(BEJR LG 1:1) 1A 5 L@ i in 1..0x 107
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mol/L CPM VA 40 pL, FESEH N S Uk, I F& 1)
TR R
1.2.3 faiE4 5k

A 3 mL 7 1% 25/ A2 AR BSA 1R &
(BEJREE 1) B9GP E N 1. 0% 107 mol/L
ASA/CPM ¥ 40 WL, LR N 6 W, M5E 56
T AR e IR RS
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TIGIRFR  Cpy =Casa/ Copy = 1. 0%107° mol/L,
Crsy/Copn =(0.1.32.2.60 3. 85 .5.06.,6.25.7.40) x10™> mol/L;
ST E : Cpgy = Cosp = 1. 01075 mol/L,
Cepy=(0.,1.32.2.60.3.85.5.06.6.25.7.40) x107° mol/L
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TR ST 2T 375 nm B —A 55 K4t
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M ELff BSA P REIR A PR/, 2 ASA FEFERT,
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PEICHE R ALIETT 3 Ry Bl A IFNER AR I
KT FR454 Stern—Volmer HFEN .

Fy/F =1 +kq7‘0[Q] =1+K,0Q] (2)
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K, mFE 1" PR,
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=
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WE(K,) SEAMLEE(n) (WF 1),

log[ (F, = F)/F] = log K, + nlog[ Q] (3)

KRB n (EE 2% T 1,760 ASA/CPM 5 BSA
A—NEEEHLR, K, TE 107 ~10* L/mol 35 Fl Y, i
B BSA 5 ASA/CPM B T E AW, £ =TTk R
i ASA B/ T CPM 5 BSA 254 19 K, 18, U6 HA
Fh 25 [R) i A7 AE IRF, ASA U855 T CPM 5 BSA (45
A, 18 CPM 7 I3 H 18 U0 B TR S 1K
2.4 ASA/CPM 5 BSA W1ERH1

25915 BSA WA GAEI ) 26 AU JifEte
71 KA 7 LA R K AVE A 1Y L BE (AS)
RS (AH) B FL /N RSN AE I 7 2688, di it
Van't Hoff J7 #1155 AH Fl AS,

TEFASPER R, FHE R E SR IRE &Y In K, = - AH/RT + AS/R (4)
FaoE M 0 K BRAK, shaS KSR RE T A 2 AG = AH - TAS (5)

PR AT R R A SOR K BT FE iR &
o1, ASA/CPM 5 BSA 45461 K (HBEE R T+
TMFEAR , 2] ASA/CPM XF BSA B 5 GHE K Al HE &
B IMEAE Sh SR, BT AR R b, BIRF
B PR RN A ) K A3 F 10 $5e K™ BRI 8 7 2K
B[2.0x10"° L/(mol-s) 1" B64IE T ASA/CPM 5
BSA WIS KBS, £ = o R, Y ASA 17
FERT,CPM 5 BSA /EF Y K 080/ H IF B A el 28
CPM Xf BSA 119 5 Y6 7 K AL, BRI ATS DL #2570 K

Phin K, Xt 1/T VEEL, H il 2 9 RF A8 15
B AH T AS A, s AT A R BEZEfL (AG) AR
(5) T3, 25 RIE 1, XF ASA-BSA /K&, AH 1
AS B R ffE, 2K ASA 5 BSA FZAEH 1 A s
SR E S, X T CPM-BSA K2, AH F1 AS %K
1EE, ZW CPM 5 BSA EZEAEH J1 B KIER 77,
AG<0, W] ASA/CPM 5 BSA [/E R 2 B & ik
7. =JCiEZH, CPM 5 BSA WIMEHI S0 LA kAR
FH 703, ASA SF M4 /)N

%1 BSA 5 ASA/CPM tHE/ERAS#

[ 7/°C  K./(Lemol™)  k/(Lemol™-s7") K /(Lemol™)  n  AH/(kJemol™) AS/(Jemol™ -K™') AG/(kJ-mol™")
ASA-BSA 25 1.34x10* 1.34x10" 1. 60x10* 1.03 -40. 80 -56.72 -23.90
30 1. 06x10* 1.06x10" 1.13x10* 1. 00 -23.61
37 9.31x103 9.31x10" 8.40x10° 0.95 -23.21
CPM-BSA 25 5.86x10° 5.86x10" 1.11x10°>  0.82 102. 40 402. 68 -17.60
30 2.67x103 2.67x10" 2.75x10% 1. 00 -19.61
37 1.99x10° 1.99x10" 5.62x10° 1. 11 -22.43
(ASA-BSA)-CPM 25 5.07x10° 5.07x10'"! 1.01x10°  0.82 77.70 318.38 -17.18
30 2.37x10° 2.37x10" 1.77x10° 0.97 -18.77
37 1. 69x10° 1. 69x10"! 3.43x10° 1.08 -21. 00

2.5 HEERBSEAHEE
WU Forster 50 5 R L6 RS 1R, th A 5Q
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J= D F(N)e(A)A AN/ D F(A) AN (6)
E=1-F/F, =Ry/(R) +1°) (7)
RS = 8.8 x 1075K*N"*d) (8)

. BSA ik e iE 1R R D =0. 118, {4k 25 8] HL
m T K =2/3 , M BAEPr SR N=1. 336,
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k% J/(em®+Lemol™") Ro/nm  E/%  r/nm
ASA-BSA 4.97x10715 2.18 1430  2.94
CPM-BSA 7.77x1071 2.35 10.24  3.38

(ASA-BSA)-CPM 8.33x1071 2.38 8.70 3.52
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ASA/CPM ¥ B 9 34 K mi yd /h, OfF H 4o #, R W
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SERRRE
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ZIGIRR : Cpgy =Crsa/ Copy = 1. 0107 mol/T.,
Crsn/Copy =(0.1.32.2.60 3. 85.5.06.6.25) x 10 °mol/L;
ZICRFR  Cygy =Casp = 1. 010 mol/LL,
Cepy =(0.1.32.2.60 3.85.5.06.6.25) %107 mol/L

B 2 BSA 5 ASA/CPM 1ty % 41 1

2.7 EARHIR

24915 BSA K45 AW A WAGS AT, —
BT WA LA B site 1,5 — A2 TE454
BITA ) site TP AR T E Y site [ 854, i 1%
IS EEY site 1 454, S BRALMAN & I5 43 HIAE
H site 1 Fll site 1 AFRICH) , 38 A7 43 5 5 52 00 0 o
ASA/CPM 7£ BSA L (25 A7 > AR MATAE
ff, ASA-BSA 45419 K, 18/NA 2. 80x10° L/mol ; fij
TR ISAEAERT, K, W /N2 7. 60x 10" L/mol , 3
B ASA A T A oF SEE A Ry 45 &, B ASA &
BLLEETE BSA 1 site Il | BT ARAFTERT, CPM-BSA
G5O K, AN 1.56%10% L/mol ; 7 18 S5 AE7E I,
K, W58 /N2 8.90x10" L/mol, W] CPM I % 4%
A1E BSA 19 site IT ,,

3 it

ARCHEFE T ASA/CPM 5 BSA A9 3L [F] 4/E FH HL
il ASA BITETE S fH CPM 5 BSA Y25 4 % $os
/o ASA Fil CPM #BZ5-51E BSA 1Y site I 156 W] WG A
M35 4 454 BSA, ASA BHAE CPM 5 BSA %%
A, CPM 5 BSA M1E R 538 K, 7EME IR
Il RTGT  , Ah 245 4 1o L ) B

2% 3k
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