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3. Introduction

In man, a variable amount o1 circulating salicylate
is bound to serum albumin {1, 2]. The free, i.c. un-
bound, salicylate is, presumabiy, the fraction which
enters body cells and snbsequently determines the
tissue levels and hence czuses the pharmacological
clinical and toxic actions of the drug. Conventional
laboratory procedures measure the total salicylaie
concentration in the serum and give no indication of
the ratio between bound and uvnbound drug. This
1atio may be of significance in cases o7 acute poison-
ing, since there is some evidence that a smaller pro-
portion of salicylate is bound at high than at low
salicylate concentrations [3]. In addiiion, there are
differences in the extent to which salicyiate is bound
to the plasma proteins of different species {4]. This
situation may aiso apply to individuails within species
because albumin molecules in some patients appear
to have fewer binding sites than in others |5]. Thus,
subjects who show a low capacity to bind salicylates
to their plasma albumin may be at higher risk of in-
toxication after the ingestion of a singie, large dose
of the drug because of the greater proportion of free
salicylate able to enier thie cells from the circulation.
A convenient and reliable method for the separation
and determination of protein-bound salicylate and
free, i.e. unbound, salicylate would therefore provide
mauch vseful information. Potter and Guy [6] dévised
a rapid gel filiration technique io separate the above
fractions, the final estimation utilising a sensitive
fluorophotometric assay. The separative procedure
uses the cross-dinked Dextran gel (Sephadex) contain-
£d in a coluran of fixed dimensions. Subsequent elu-
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tion with phosphate buffer apparently enabled the
unbound fraction to be completely separated frem
the bound fraction. We have found that varying the
length of the gel column alters the proportion of
salicylate bound to purified bovine albumin.

2. Materials and methods

Crystalline bovine serum albumin (Sigma Chem-
ical Co.) G-25 Medium Grade Sephadex (Pharmacia)
and sodium salicylate (British Pharmacopoeial grade)
were used. The buffer employed was 0.1 M phosphate,
pH 7.4, d=ionised water being used thronghont. 1 ml
aliquots of a 5% {w/v) solution of the bovine albu-
min in the phosphate buffer were exposed to salicylate
concentrations ranging from 5 to 200 mg per 100 ml
at 37°C for one hour before gel filtration. The pro-
cedure described by Potter and Guy [6] was followed,
except that the length of gel column was varied over
the range 83—240 mm and in the final assay an activ-
ating wavelengih of 294 my and a detecting wavelength
of 413 my were used.

3. Resnlis

Fig. 1 illustrates the separation of free salicylate
from the protein-bound fraction, using a 100 ram
column and a bovine albumin solution exposed to a
salicylate concentration of 20 mg per 160 mi.

‘The effects of varying the length of the gel co-
{umn on the proportion of protein-bound salicylate

" in bovine atbumin solutions exposed 1o salicylaie
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Fig. 1. Sepazation of protein-bound and free salicylate in bo-

vine albumin solution expossd to a salicylate concentiation

of 20 mg per 180 ml a3 37°C for one hr before passage through
100 mm co’vmn of Sephadex G-25.

concentrations ranging from 5200 mg per 100 ml
are shown in fig. 2. The resnits of fig. 2 show that the

apparent percentage of protein-bound salicylate at

any ong salicylate concentration varies with the length
of column; thus when the bovine albumin was exposed
i0 a salicylate concentratior of 20 mg per 100 mi, sub-
sequent passage throngh an 80 mm column gave a
value of 48% for the protein-bound salicylate, whereas
with a 240 mn column the corresponding value was
14%. Ths crdinaie axis (fig. 2) represents a theoretical
zerolength column. The curves for the higher salicylete
concentrations {50 and 200 mg per 100 m!) intersect
this axis zt values corresponding to 60 and 20% of pro-
tein-bound salicylate, but this does nct cocur with the
curves for the lower salicylate concentrations (5 and
20 mg per 100 mi).

4. Discussion

When a sclution containing salicyiate and bovine
albusyan is filtered through Sephadex gel, then a se-
rics of new equilibria are set up between any salicy-
late-protein combination and the gel. The extent of
disseciation of the protein-drug complex will depend
on the length of gel column to which it has been ex-
posed. Therefore the use of a fixed length of gel co-
lnmn merely provides an arbitrary measure of the ex-
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Fig. 2. Variation in the prepzamation of proiein-bound salicy-
late with length of gel filtzation column. T ae bovise albumin
soluticns were exposed for one hr at 37°C to the following
salicylate concentraticns: © 5 mg per 100 ml, & Z0 mg per
100 m}, o 50 mg per 100 m}, and = 200 mg per 100 mL

tent of protein-binding of salicylate. The method of
Potter and Guy cannot therefore be 1sed to obtain
an estimzte of the degree of protein tinding of sali-
cylate io either purified albumin or serum. :

The extent of protein-binding whi:h needs to be
measuired is that existing in either the protein solu-
tion or the serem before application to the gel co-
lumn. When the present data are plotied, as in fig. 2,
it is possible 10 extrapolate the curves to a theoretical
zerodength column and the values ob-ained with this
column should be cguivalent to those occurring in
the solution before gel filtration. Witt: saficylate con-
centrations below 20 mg per 180 ml, :.e. in the range
occurring in human serum dvring therapy, virtually
all the salicylate is bound to the protein. On the other
hand, at salicylate concentrations of 50 mg per 160
ml and above, i.e. in the range assosiated with the
development of acute toxic symptom:, an increasing -
proportion of salicylate is i the free fraction. An
interpretation of this finding is that tte development

of toxic symptoms, such as hypervent3ation, may be
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associate@ with the presence of free salicylate in the .

circulation, but that anti-inflammatory and other
theraprutic effects may be produced when little, if

any, of the drug exists in the plasma in the free form.
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