2007 11 Vol. 25 No. 6

November 2007 Chinese Journal of Chromatography 930 ~933
1 1 1 12
1. 300072 2. 071002
BSA GT
M 20 mmol/L pH 7.4
GT BSA 214 nm

4.4 x10* L/mol 4.2 x10* L/mol

0658 A 1000-8713 2007 06-0930-04

Determination of the Binding Constant of Bovine Serum Albumin
and Gatifloxacin Using Affinity Capillary Electrophoresis
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Abstract The interaction between bovine serum albumin BSA and gatifloxacin GT was
investigated using affinity capillary electrophoresis ACE method mobility-shift method. The
mobility ratio of the internal standard and the sample was used to calculate the binding constant
K, of bovine serum albumin and gatifloxacin. At first 20 mmol/L pH 7.4 sodium phosphate
buffer solution PBS added with 0 -1 000 wmol/L GT as running buffer was used BSA as the
sample was used. K, calculated from this experiment was 4.4 x 10* L/mol. Then 0 - 12.5
pmol/L BSA was used as an additive to do the ACE experiment the K, obtained was 4.2 x 10*
L/mol. The two values matched well with each other. In order to improve the shape of the
peak and restrain the adsorption of BSA to the internal wall of the quartz column in the second
method 0. 25 mol/L Gly and 0.5 mmol/L ethylenediamine tetracetate EDTA were added to
the running buffer and 0. 5% sodium dodecyl sulfate SDS solution was used to rinse the col-
umn. Satisfactory effect was obtained. The K, from fluorescence method was also calculated
with a value of 2. 7 x 10* L/mol. This work demonstrated that the determination of the binding
constant by ACE is simple with high performance.
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bovine serum albumin BSA GT
1.3.1
ACE 0.0412 g BSA 0.4692 g
Gly 3.65 mg EDTA 25 mL
PBS BSA 25
1 pmol/L 0.25 mol/L Gly 0.5 mmol/L ED-
1.1 TA 0 1.0 2.0 3.0 4.0 5.0
P/ACE 2050 Beckman ™ML 6 10 mL PBS
P/ACE Station 0.45 pm
Mettler Toledo ALI104 Mett-  1.3.2
ler Toledo 320-S pH - 7.5 mg GT 25 mL PBS
800 pmol/L GT 1 mL GT
20 pL 0.5% DMF
BSA Biosciences GT 1.3.3 ACE
0.1 mol/L NaOH 0.5% SDS
1.2 GT BSA GT 5 min
137.8 kPa 20 psi x3 s 10 kV
1.2.1 37 C GT 2
0.00938 g GT 25 mL 0.3
20 mmol/L pH7.4 PBS DMF
GT 1 000 pmol/L 0 021
0.51.02.05.0 6.0 mL 6 10 mL _
PBS 0.45 < o1
- "i
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1.2.3 ACE Fig. 2 ACE electropherogram of GT with BSA-additive
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D DP Table 1 Data of ACE binding experiments
under GT-additive condition
5 P D/ t,/ t,/
Mp M AM 1/ D
pmol/L min min
3 0 4.173 5.593 1.7461
AM/AM ... 1/ D =K, -K, AM/AM,,, 50 4.213  6.197  1.6798  -0.0663  0.02
4 100 3.887 5.747 1.6764 -0.0698 0.01
b 200 3.833 5.723 1.6698 -0.0764 0. 005
AM = pp/pe = pp/peo AM e = tpp/ Moo 500 3.777  5.76  1.6557 -0.0904  0.002
/»LP/:Uveo Meo 600 3.827 5.863 1.6527 -0.0934 0.0017
1 . . 927 1.6512 -0.094 .001
3 4 GT-BSA 000 3.86 5.9 65 0.0948 0.00
t, migration time of DMF ¢, migration time of BSA.
Scatchard
1 2 4 GT BSA 1:1 s
Table 2 Data of ACE binding experiments under
BSA-additive condition
/ K,
D/ h L/ M AM 1/ D
4.4 x 10*L/mol r =0.913 4.2 x 10* pmol/L  min min
L/mol 7 =0.989 0 2.387  3.37  1.7083
2.5 2.97 4.803 1.6184 —-0.0900 0.4
2.7 x10* L/mol
5 3.647 6.543 1.5574 -0.1509 0.2
7.5 4.04 7.863 1.5138 —0.1945 0.1333
10 5.18 12.703 1.4078 —-0.3005 0.1
12.5 5.993 18.293 1.3276 -0.3807 0.08
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Fig. 3 Regression result under
drug-additive condition
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