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Additionally, advantage was taken of the convenient fractionation of hypoglycins A
(one amino and one carboxyl group free) and B (one amino and two carboxyl groups
free), on a strongly basic anion-exchange resin by dilute acetic acid; this was based on
the work of Hirs, Moore & Stein (1954).
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The binding of chlorpromazine to human serum albumin

The binding of chlorpromazine to human serum albumin (HSA) is a well established
property (Curry, 1970). The kinetics of binding have been investigated by Jihnchen,
Krieglstein & Kuschinsky (1969) using the techniques of equilibrium dialysis and gel
filtration. They reported the following results: number of binding sites (n) = 30,
affinity constant (k) = 21 x 10* litre mol™(22°), pH 7-4. Nambu & Nagai (1972),
however, using the same techniques reported : number of binding sites (n) = 2, affinity
constant (k) = 7-81 x 103litre mol~2 (10°), pH 7-4. In order to resolve this apparent
contradiction, we reinvestigated the kinetics of binding of chlorpromazine to HSA
using the techniques of equilibrium dialysis and spectrofluorimetric quenching
titration (Chignell, 1972). The results were evaluated using two different mathematical
treatments, the Scatchard method (Scatchard, 1949) and the double log method
(Thompson & Klotz, 1971).

Human serum albumin (HSA) was a lyophilized preparation for transfusion and a
gift of the Manchester Blood Bank. Albumin solutions in Sorensen phosphate
buffer (pH 7-4) were prepared immediately before use and assayed spectrophoto-
metrically for albumin. Chlorpromazine hydrochloride (Largactil) was a gift of May
and Baker Ltd.

Equilibrium dialysis. Dialysis was carried out using Visking Dialysis tubing
(32/32) in a five compartment dialysis cell made to the specifications of Katz &
Weissburger (1969). Drug concentrations in the range 2 — 10 X 10-%M and albumin
concentrations of 6-:07 x 10~%or 12:14 x 10-¢m were placed on one side of the mem-
brane and blank Sorensen phosphate buffer (pH 7-4) on the other. The cells were
allowed to come to equilibrium by standing at 28° (4 1°) for 3 days and then the free
drug concentration was determined spectrophotometrically using a Unicam SP 500
Series 2 spectrophotometer.

Spectrofluorimetric quenching titration. The titrations were made using a Baird-
Atomic Fluorispec SF 100 E spectrofluorimeter. The excitation and emission wave-
lengths of HSA are 285 and 354 nm respectively and drug concentrations in the range
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Table 1. Binding constants for the binding of chlorpromazine to HSA.

Scatchard Thompson & Klotz
HSA concn
(M) n k(litre mol~Y) n* k(litre mol—)*
Equilibrium dialysis
607 x 10~ 2-3 405 x 108 2-1 3-46 x 10°
12:14 x 108 17 4-33 X 108 17 4-21 x 108
Spectrofluorimetric quenching titration
6-8 X 10~ 94 1-9 x 108 2:1 1-68 x 10%
11-88 x 10-° 191 33 x 105 2:3 20 x 10°

* Average of six calculations.

1-20 x 10-®*min 1 x 10-®m stages were titrated against HSA solution (concentration
68 x 10% and 11-88 x 10-%M in Sorensen phosphate buffer pH 7-4). Measure-
ments were made at room temperature (20°).

The results indicate that the number of binding sites for chlorpromazine on HSA is 2
which is in agreement with the results of Nambu & Nagai. This is also in line with the
results obtained by Ma, Jun & Luzzi (1973) for the binding of tetracyclines to bovine
serum albumin. HSA fluorescence is caused by the tryptophan residue in HSA which
can be quenched by compounds binding to the HSA (Chignell, 1972). The finding of
two binding sites for chlorpromazine by spectrofluorimetric quenching suggests the
presence of two hydrophobic binding sites of equal affinity both of which affect the
fluorescence of the tryptophan residue. This is feasible since Stryer (1969) has shown
that compounds binding up to 60 A away from the tryptophan can still quench the
fluorescence while X-ray crystallography has shown that the size of the phenothiazine
ring of chlorpromazine is no more than 10 A (McDowell, 1969). Binding to sites
which do not affect the fluorescence of tryptophan can be ruled out since the results
obtained by both techniques are equivalent. The differences in affinity constants
obtained by the two methods and by Nambu & Nagai could be due to temperature
differences. The Thompson & Klotz method of evaluation gives a more consistent
result since many more estimations of n and k can be made instead of the one as in
the Scatchard method.
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