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Spectroscopic Investigation of Binding of Active Compounds
of Cholic Acids to Bovine Serum Albumin

ZHANG Xiao-jing, XU Duo-duo, ZHANG Jun-yi, SUN Yi-kun"
( Beijing University of Chinese Medicine, Department of Chinese Pharmacy, Betjing 100102, China)

[ Abstract ] Objective: The interaction between six micromolecules of cholic acids (CAs) and bovine serum
albumin (BSA) was investigated by fluorescence spectroscopy (FS) combined with FT-ATR-IR and the six CAs were
cholic acid (CA), deoxycholic acid ( DCA), hyodeoxycholic acid (HDCA ), chenodeoxych-olic acid ( CDCA),
taurochenodeoxycholic acid (TCDCA ), ursodesoxycholic acid ( UDCA ) respectively. Method: According to the
dynamic quenching rate constants Kq of Stern-Volmer equation, we could infer the fluorescence quenching mechanism
of BSA under the simulated physiological conditions (at pH 7.40 and ionic strength =0. 15 mol -L™"). The binding
constants K, , binding site numbers n, every type of conjugation effort according to the stemvolmer equation,
Lineweaver-Burk equation, langmuir equation; thermodynamic parameters. Synchronous fluorescence technique and
FT-ATR-IR. Result: CAs could insert into the BSA molecule initiatively with the ratio of 0. 5: 1, namely two protein
molecules binding with one of cholic acid compounds molecular to become ground-state complex substances which
resulted into intrinsic fluorescen-ce quenching. And with the increasing concentration of CAs, their combination
tended to saturation. But the combination of CAs and BSA were relatively weaker as the binding constant K, is lower
than that of inter-acttions of other drugs with protein. The interaction force was mainly hydrogen bonds or Vander
Walls force between CAs and BSA, with the possible force of electrostatic interaction. The influence on the framework
of BSA was not obvious. Conclusion: There is certain binding interaction between CAs and BAS which provides the

conditions for storage and transport of protein in the body. At the same time, the interactional mechanism was
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clarified, and the theoretical basis was provided for the further study of the inner mechanism and biological effect in

organism of CAs and the proteins.
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F1 HHEBEEIMN KoMK,
L% T/C Kgy/pLe-mol ™' R? K,/uL- (mol-s) ~' Ky /Lemol ~! R?
CA 290 1.16 x 10° 0.994 3 1.16 x 10" 1.21 x 10* 0.993
299 1.31 x10° 0.996 7 1.31 x10% 0.37 x10* 0.997 3
310 1.61 x10° 0.998 2 1.61x10" 3. 14 x 10* 0. 990
DCA 290 3. 64 x 10* 0.991 0 3.64 x10" 6.72 x 10* 0.997 1
299 3.12 x 10* 0.991 3 3.12x10" 6.39 x 10* 0.998 4
310 2.67 x 10* 0.992 2 2.67 x10" 11.54 x 10* 0.997 3
HDCA 290 1.45 x10* 0.995 9 1.45 x 10" 31.69 x 10* 0.996 8
299 1.31 x10* 0.992 9 1.31 x10" 35.88 x 10* 0.990 5
310 0.94 x 10* 0.9957 0.94 x 10" 43.31 x 10* 0.990 1
CDCA 290 2.95 x10* 0.995 5 2.95x10" 7.49 x10* 0.993 5
299 1.65 x 10* 0.992 1.65 x10" 9.88 x 10* 0.990 2
310 1. 11 x 10* 0.996 3 1.11 x 10" 11.25 x10* 0.990 5
TCDCA 290 2.32 x 10* 0.999 5 2.32x10" 4.14 x 10* 0.992 5
299 1.93 x10* 0.994 9 1.93 x 10" 2.62 x10* 0.998 6
310 0. 469 x10* 0.993 3 0.469 x 10" 4.38 x 10* 0.992 6
UDCA 290 1. 04 x 10* 0.995 5 1.04 x10" 2.83 x 10* 0.990 5
299 0.72 x 10* 0.992 0.72 x 10" 1.39 x10* 0.990 2
310 0. 64 x 10* 0.996 3 0.64 x10" 1.50 x 10* 0.991 0
R2 AFEEETCAS E5BSAMESNEAREESEHR
R4 /7K mIHFR® n K,/L-mol "
CA 290  log[ (Fy = F)/F] =4.123 7 +0. 821 4logC, 0. 82 1.33 x 10*
299 log[ (Fy = F)/F] =3.710 6 +0. 735 8logC, 0.74 0.51 x 10*
310 log[ (Fy —F)/F] =3.94 +0.762 3logC,, 0.76 0. 87 x 10*
DCA 290 log[ (Fy - F)/F] =3.6135 +0.785 1logC,., 0.79 4 106. 8
299 log[ (Fy = F)/F] =3.397 3 +0. 748 6logC) ., 0.75 2496.3
310 log[ (Fy, —F)/F] =2.383 6 +0.534 1logC ., 0.53 241
HDCA 290 log[ (Fy = F)/F] =2.096 7 +0. 527 4logC e 0.53 124.9
299 log[ (Fy = F)/F] =1.558 6 +0.410 6logCypca 0.41 36.2
310 log[ (Fy —F)/F] =1.011 5 +0. 305 5logCpca 0.31 10.3
CDCA 290 log[ (Fo - F)/F] =3.089 8 +0.684 1logCcpcy 0. 68 1230. 3
299 log[ (Fy = F)/F] =2.004 3 +0. 484 8logCpcs 0.48 100.0
310 log[ (Fy —F)/F] =1.362 8 +0.366 2logC .y, 0.37 22.9
TCDCA 290 log[ (Fy = F)/F] =2.995 3 +0. 695 4logCrcpca 0.70 1 000. 0
299 log[ (Fy = F)/F] =3.610 1 +0. 842 6logCrcpca 0.84 3981.1
310 log[ (Fy —F)/F] =1.306 7 +0.397 1logCyrepea 0. 40 20.0
UDCA 290 log[ (Fy = F)/F] =2.769 6 +0. 747 8logCyp, 0.75 588.3
299 log[ (Fy = F)/F] =1.924 +0.570 TlogCpca 0.57 83.9
310 log[ (Fy = F)/F] =1.500 9 +0. 453 2logC ., 0.45 31.7
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