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Study on the Interaction Between Nimesulide and
Bovine Serum Albumin by Spectrometry

Liu Li,Cheng Feixiang
(College of Chemistry and Chemical Engineering , Qujing Normal University , Qujing 655011, China)

Abstract: The interaction of Nimesulide (Nime) with bovine serum albumin (BSA) has been investigated by fluores-
cence, synchronous fluorescence, and ultraviolet-visible (UV-vis ) spectrometry. The results indicated that (Nime) had a
strong ability to quench the intrinsic {luorescence of BSA, while the fluorescence quenching was initiated by static
quenching procedure. The analysis of synchronous fluorescence spectra showed the change in secondary structure of
BSA upon interaction with Nime, leading to the polarity around BSA weakened. Site competitive experiments indicated
that their binding to BSA primarily took place in subdomain IIA. There was some negative cooperative effect. For Nime ,
there was only one binding site on BSA. The values of negative enthalpy change and positive entropy change indicated
that electrostatic interactions play an important role in the binding processes. In addition, the binding processes were
spontaneous and carried out by exothermic reactions. Our results may have relevant insight into Nime ’s clinical applica-
tion and efficacy.
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AT AL AN T AT PR F] pHS-3C BUK SR 1T, B —1E R A PR 7 HWS12 B8 2 8 i /K
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M35 A (98%, g HEAEYEARA AR, JEEEFI(99% , B R FHEA BR AR, el s 4
Mral, I8 /K MRk
1.2 KEHZE

R AN A Nime %5 W (0. 3.243 . 4.865. 6.486. 8.108.9.729 . 11.351, 12.972 ., 14.594 . 16.215 ., 17.837 .
19.458.21.079 5)x10~° mol - L' (% 54K A 1~13),1.0x107° mol - L™ 1) BSA 1.5 mL,0.5 mol - L' NaCl ¥
2.0 mL 1 0.1 mol - L' pH=7.4 AYZE W% 1.5 mL, T 10.0 mL L 645, @ B850, 20 BIHE 291.6 K|
301.6 K.311.6 K i E T, E 40 min J5 2GR AR 5O EHE | 105k AN & Nime (1975 FHIE W 9 2¢
JCHEFE N Fo FE A Nime VTR 2D CHREE A F. #5208 AR5 24735 Nime-BSA 1R R 9 WIOGIE

2 g5
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FEM AN 1), Horr, Tris-HCL 25 s 0800 6 HAH =
((E=ZEa 041
212 pHIA 00— R T E—
?j_i‘ Tris-HCI 27}574“ ‘7@@ Ij‘] s MS‘/% E/:J FoF %V@?’ﬁl pH @ E1 EmhRmEn
AR AR ek A (& 2A). pH=7.4 B, a8 B fE . il 2B 7T Fig.1 Effect of buffer solution (Cysx=1.0x10" mol-L™,
1, Tris-HCl FHEN 1.5 ml B, AF 538 f KAE . 40 E Crime=3.243x10" mol - L")
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Fig.2 Effects of pH(A)and amount(B) (Cys,=1.0x10" mol - L™, Cxine=3.243x10" mol - L")
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Fig.4 Effect of Addition sequence of reagents
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Fig.5 Effect of incubation time
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Fig.6 Quenching spectra of Nime-BSA Fig.7 Stern-Volmer plots at three different temperatures

F1 EEFESHEXSE
Table 1 Regression equation and correlation coefficient
W Stern-Volmer K./ K/ Lineweaver-Burk Kiy/ WK% K/
T/IK T (Lemol™) (Lemol™+s™)) I (Lemol™) e (Lemol™) "
Fo/F=51 895 (Fo—F)'=2.492 93x10°* lg[ (F-F)/F]=1.478
291.6 51895 5.189x10" 3.214 2x10° 5.014x10°  1.478
[Nime]+0.594 3 [Nime ]"'+0.001 0 lg[ Nime ]+6.700
Fo/F=46 520 Fo—F)™'=2.789 26x10°* lgl (F—F)/F |=1.485
301.6 ’ 46520  a6s2x10® I ,) - 283 0x10r B , IF] 4.829x10° 1.485
[ Nime ]4+0.635 [ Nime |7'+0.001 2 lg[NlmeJ+64684
Fo/F=42 885 » (F=F)"'=4.59233x10™ . e[ (F-F)/F]=1.209 .
311.6 42 885 4.289x10" 2.783 4x10 3.149x10°  1.209

[Nime ]+0.823 7

[ Nime ]'+0.000 2

lg[Nime 1+5.498
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Fig.8 Lineweaver-Burk plots Fig.9 UV Absorption spectra of Nime-BSA
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FI5 BSA AIE R 1 ANE5A 015 . Kol 10080 90, 2 Nime 5 BSA Z MG RGR S G VER . YR H
291.6 K % 301.6 K i, K, B0 A K5 (H S35 B 5 2 311.6 K B, Ky (B D 1 N80 2, R JE B 87 R 5
BSA (A LA FH X TR AR 1 BB, TS A T 100 LR LR N s e ARG L e SEEF R
2.5 {EAAHEEB

Mg #1225 X AG=AH-TAS=—RTInK F1 In (K/K,)=(1/T\— 1/T>) AH/R"™ "3} 291.6 K, 301.6 K,
311.6 K & T Nime 5 BSA 254 [N i35 A5 1 F HHAEAS AG, k5728 AH S Wi7As AS(3 2). 3% 2 1l 15,
AG<0,AH<0 H AS>0,7W] BSA 5 Nime W56 2 B L ST I N, F2AEH 1 AEm /e 7
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Table 2 Thermodynamic parameters and the value of ny

T/IK AS/(J-K™) AH/(J-mol™) AG/(J-mol™) Ty r
291.6 117.68 -3097.86 -37414.20 0.966 6 0.994 1
301.6 117.68 -3 097.86 -39 590.50 0.969 1 0.9970
311.6 95.31 -3 097.86 -32797.00 0.967 2 0.996 4

SFY{E 110.22 -3097.86 -36 600.57 0.967 6 0.9958
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A, na o Hill RE K AEE S HELE W4, k2 7] Fig.10 Fluorescence quenching curves of
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Fig.11 Synchronous fluorescence spectrometry of BSA-Nime
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Table 3 Effects of coexisting substances

LAY T LR AR BRI A 22 /% AP 55 AR IR M 25 /%
Ni(NOs)» 162 -3.59 Gk 130 1.46
CuSO0, 8 -1.57 PIHR 230 0.61
CrCl 190 -2.95 NH.Cl 138 417
P 81 1.95 TERI(30) 170 2.78
A1(NO:); 43 1.22 TER(25) 116 3.92
KCl 1459 4.98 ZnSO0, 82 4.28
Pbh(NO,), 654 0.65 FeCl, 11 -1.12
Cd(NO»), 264 3.34 BaCl, 56 4.74
MnCl, 46 0.53 71 49 4.08
NaNOs 53 472 KH,PO, 2780 0.59
3 45k

o7 S8 AN RIS TEE B ST HEWT 1R JE 2287 R 55 BSA (A B P& S R A, 19 2 3 ool e b 4
FIAREAET, A 1 AEEE AL, 29 RE B 1 B ie iz R AT s A Gl i 25 W) S b IRV T, 4545 o7 A
BSA PR HESR [T A o, 530 ik SR 5% i , Nime 5 BSA AHEAEHIGT BSA M4 =B 50 . 4858 T8 W4 R
BT AN AR SEILAE Y BN Nime 15 BSA AHEAEHIAYSZ 0, Horh Fe? F1 Cu X HAH BLAE FH 52 Wi 45
K. BSA AR EIEARET X Nime JEAT & I | X 26 5 205 B0 JE L AT A i Im RIT S A S % i (E, IF
N e SEAR S IARBT A 25 AT A AR T AR
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