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SUMMARY 

The parallel flow dialysis technique was improved for application to the detec- 
tion of drug-binding proteins in a column chromatographic effluent. To prevent the 
baseline drift, the pressures of both protein and drug channels were maintained equal 
during chromatography, and Brij-35 was added to the solvents. The improved 
method was successfully applied to the detection of methyl orange-binding proteins in 
human serum and bromophenol blue-binding proteins in rat liver homogenate_ 

. 

INTRODUaION 

We have recently reported a method for the detection of drug-binding proteins 
by using a parallel flow dialysis (PFD) technique I. Preliminary application of the 
system to the detection of drug-binding proteins in a gel filtration column effluent was 
unsuccessful owing to baseline drift during chromatography. 

In this work, various factors associated with the drift were studied in order to 
set up the system and to improve the technique for the chromatographic detection of 
drug-binding proteins, using methyl orange (MO) and bromophenol blue (BPB) as 
models of drugs. 

EXPERIMENTAL 

MO, BPB and sodium azide were purchased from Kanto Chemicals (Tokyo, 
Japan). Crystalline bovine serum albumin (BSA, product number A-4378) was pur- 
chased from Sigma (St. Louis, MO, U.S.A.) and antisera to human albumin and 
human IgG from Behring Institute (Hoech!!, Frankfurt/M, G-F-R.). Brij-35 was 
obtained from Nakarai Chemicals (Kyoto, Japan). Phosphate-bufFered saline (PBS) 
was prepared as described previously’. Sephacryl S-300 and Pharmacia K16/100 
columns were purchased from Pharmacia (Uppsala, Sweden). A loop injector (Toyo 
Soda, Tokyo, Japan) with a 675~~1 volume was used for the in-stream injection of 
BSA solutions. A Technicon dialyser for the AutoAnalyzer (basic module) fitted with 
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was similarly performed (Fig. 5). Various peaks were observed in the drug channel, 
especially at 6.5, 9.5 and 11.2 h. 

DISCUSSION 

We believe that the present method is the first for the continuous and selective 
in situ detection of drug-binding proteins in column emuents. Adjustment of the 
resistance of each channels to equalize the pressures is essential for obtaining a steady 
baseline. The successful effect of Brij-35 supports our assumption that the detergent 
may prevent proteins from adsorbing on to the dialysis membrane. After these im- 
provements, this method can be used reliably for overnight operation. 

The method was shown to be useful in the detection of two MO-binding pro- 
teins, albumin5 (mol. wt. 6.5 - lOs)6 and &lipoprotein’ (mol. wt. 3.16 - 106)*, in serum. 
Further, the method was shown to permit the detection of BPB-binding proteins in 
rat liver homogenate. The broad peak of BPB-binding activity (centred at around 
11.2 h in Fig. 5) seems to correspond not only to Y-protein (mol. wt. 4.4 - lOs)3 and Z- 
protein (mol. wt. 1.2. lOa)‘, which are known to bind to BPB’O, but also to some 
other unknown proteins. 

Similarly, the method can be applied to the detection of drug-binding proteins 
and other hydrophilic macromolecules. A combination of high-speed aqueous gel 
permeation chromatography and a micro-clialyzer will lead to increased sensitivity 
and shorter analysis times. 

ACKNOWLEDGEMENTS 

The authprs thank Dr. Kojiro Matsumoto for kindly providing the dialyzer. 
They are also grateful to Dr. Shojiro Kano, Teruko Otake, Reiko Shoji and Mitsuko 
Mimori (Keio University Hospital) for measurements of albumin and IgG. 

REFERENCES 

1 K. Miura. H. Nakamura and 2. Tamura, /. CXrontorogr., 223 (1981) 267. 4 

2 G. Fleischner, J. Robbins and I. M. Arias, J. Clin. Invest., 51 (1972) 677. 
3 R. Kirsch, G. Fleischner, K. Kamisaka and I. M. Arias, J. Clin. Invest., 55 (1975) 1009. 
4 K. Kamisaka, I. Listowsky, Z. Gatmaitan and I. M. Arias, Biochemiswy, 14 (1975) 2175. 
5 I. M. Klotz, R. K. Burkhard and J. M. Urquhart, J. Amer. Chem. Sot., 74 (1952) 202. 
6 T. Peters, Jr., Advan. Chin. Chem., 13 (1970) 37. 
7 R. M. Rosenberg, W. F. Lever and M. E. Lyons, J. Amer. Chem. Sot., 77 (1955) 6502. 
8 D. M. Lee and P. Alaupovic, Biochem. J., 137 (1974) 155. 
9 R. K. Ockner, J. A. Manning, R. B. Poppenhausen and W. K. L. Ho, Sciexe, 177 (1972) 56. 

10 K. Takada, M. Ueda, M. Ohno and S. Muranishi, Chem. Pharm. Bull., 22 (1974) 1477. 


