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Binding interaction of carbonic anhydrase-liposome complex and
medicinal molecules by Scatchard method
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Abstract In this in vitro study, carbonic anhydrase—liposome complex was prepared to simulate the in vivo interactions between drug
molecules and carbonic anhydrase. The complex was prepared by ultrasonic cell disruption, mixing and extrusion. Zeta potential and
the size of carbonic anhydrase—liposome complex were —45.06 mV and 99.43 nm, respectively, indicating this complex is stable and
suitable to apply for capillary electrophoresis. The complex was further added in running buffers as pseudo stationary phase in
capillary electrophoresis, and 4-carboxybenzenesulfonamide (containing 2.2X107* mol/L. 4-methyl-2-pentanone as EOF marker) was
added as a sample to establish the model of the interaction between the drug and carbonic anhydrase—liposome complex using
Scatchard method. The binding constant in this model was 1.172X10" mL-g"'. Among the 12 drugs studied using this method, caffeic
acid, L—ascorbic acid, 2.4-dichloro—5-sulfamoylbenzoic acid, and 4-chloro—3-sulfamoyl benzoic acid had strong interactions with
carbonic anhydrase— liposome complex, having higher binding constants than that of 4- carboxybenzenesulfonamide. Ferulic acid,
aristolochic acid, gallic acid, protocatechuic acid, and nicotinic acid had weak interactions with carbonic anhydrase— liposome
complex, having lower binding constants than that of 4-carboxybenzenesulfonamide. This method can be used to check interactions
between carbonic anhydrase or other targets and drug molecules rapidly and effectively, reducing the development cycle of drugs.
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Size distribution (a) and Zeta potential (b) of liposomes (A) and carbonic anhydrase—liposome complex (B)
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Table 1

Binding constants between drug molecules and carbonic anhydrase-liposome

R0\

/R HHER

SAHEK/(10 mL-g)

2, 4- 51 - 5T LT R H R y=—12.817x+10.242(R*=0.901) 12.817
4- 51 -3 T Pk I 2 P R y=—18.248x+10.810( R*=0.986) 18.248
(RN y=—8.172x+15.432(R*=0.833) 8.172
L YRR y=—5.108x+14.236(R>=0.840) 5.108
i E y=—1.657x+1.608(R*=0.806) 1.657
WEFIR y=—7.694x+44.042( R*=0.875) 7.694
T AR y=—4.713x+2.670(R*=0.932) 4713
JRLA R y=—5.676x-16.459(R*=0.875) 5.676
Iy y=—32.701x+53.142(R*=0.885) 32.701
JHAR y=—6.932x+14.571(R*=0.807) 6.932
KGR y=—4.999x+5.999( R*=0.905) 4.999
LBt il iR y=—19.536x+12.682(R*=0.918) 19.536
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