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When acetylsalicylic acid is incubated at 37#{176}with human serum albumin the protein is
acetylated by the drug. Acetylation of human serum albumin by acetylsalicylic acid does

not appear to cause any conformational changes, since the intrinsic optical activity of the
protein is unaltered. However, the positive extrinsic Cotton effect generated at 287 m�i

by the binding of phenylbutazone to human serum albumin increased in amplitude after
the protein had been acetylated by acetylsalicylic acid. In contrast, the strong positive ex-

trinsic circular dichroic band which appears at 296 mj� when flufenamic acid binds to human

serum albumin decreased in amplitude when the protein was acetylated by acetylsalicylic
acid, while the weaker negative band at 345 m�e was unchanged. Acetylsalicylic acid treat-
ment of human serum albumin did not affect the strong negative extrinsic circular dichroic
band at 305 mj� generated by the binding of dicoumarol. These results suggest that acetyla-
tion of human serum albumin by acetylsalicylic acid specifically modifies the binding sites
for phenylbutazone and flufenamic acid. No change in the extrinsic optical activity of

bound phenylbutazone or flufenamic acid was observed when acetylsalicylic acid was re-

placed by salicylic acid or by other acylating agents such as benzylpenicillin, benzylpeni-
cillenic acid, and acetic anhydride. Equilibrium dialysis measurements showed that acetyla-
tion by acetylsalicylic acid also increased the affinity of human serum albumin for phenyl-
butazone but decreased its affinity for flufenamic acid. The affinity of the acetylsalicylic

acid-treated human serum albumin for dicoumarol was the same as that of albumin in-
cubated alone. Thus the plasma binding of plienylbutazone or flufenamic acid in a Patient

may be altered by the prior ingestion of acetylsalicylic acid.

I NTRODUCTION

Hawkins and co-workers have recently
reported (1) that acetylsalicylic acid can

acetylate human serum albumin. Acetyla-
tion occurred both in i’ivo and in vztro

and appeared to involve a lysine group in
the protein (1, 2). Since the acetylated
HSA’ had an increased capacity to bind

The abbreviation used is: lISA, human serum

albumin.

acetrizoate (3-acetamido-2 , 4 , 6-triidoben-

zoate), these workers suggested (1) that

the interaction of other anionic drugs as well

as biologically important anions could be

altered by acetvlation of the protein. We

have therefore made equilibrium dialysis

and circular dichroism studies of the binding

of three anionic drugs-phenylbutazone,
flufenamic acid, and dicoumarol-to acetyl-

salicylic acid-treated HSA. Our results show
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that incubation of HSA with acetylsalicylic
acid modifies the protein binding sites for
phenylbutazone and flufenamic acid, but
does not alter the HSA binding site for
dicoumarol.

MATERIALS AND METHODS

Materials. Crystalline HSA, purchased
from Mann Research Laboratories, was

dialyzed overnight at 4#{176}before use. The
concentration of HSA was calculated from
the optical density of solutions at 280 �
(E1�m = 5.3). Flufenamic acid [�-(a ,a ,a-

trifluoro-in-tolyl) anthranilic acidj was sup-

plied by Dr. C. V. Winder (Parke, Davis

and Company); pheiiylbutazone (4-butyl-
1, 2-diphenyl-3 , 5-pyrazolidinedione) was a

gift from Dr. F. Clarke (Geigy Pharma-
ceuticals), while dicoumarol (Dicumarol;
3 , 3’-methvlenebis[4-hvdroxycoumarin]) was

obtained from Abbott Laboratories. All
other chemicals were of reagent grade.
Sodium benzylpenicillin, purchased from
Calbiochem, was converted to benzvl-
penicillenic acid by the method of Levine
(3). Dansylglycine (1 -dimethylaminonaph-

thalene-5-sulfonyl-N-g1ycine� was purchased
from Manti Research Laboratories.

Met/i 0(15. Circular dichroism measure-
ments were made at 27#{176}with a Cary 6001
attachmeiit to the Cary model 60 spectro-

polarimeter. Results are expressed as molar
ellipticities, [0] (deg . cm2 mole-’), which
were calculated from the formula

[0] = 10000t)S
ic

where #{176}obs = observed ellipticity (degrees),

1 = imthle�i�th (centimeters), and c =

molar coticentration. Molar ellipticities
were calculated in terms of the concentra-

tion either of bound drug or of HSA, as-
suming a molecular weight of 69,000.

The binding of drugs to HSA (10 j�u)

(Figs. 4-7) was measured by equilibrium
dialysis using multiple microdialysis cells
(1-ml capacity) purchased from the Chemi-
cal Rubber Company. The cells were
rocked at 25#{176}for 24 hr, by which time

equilibrium had beeti established. The con-
centratiotis of free phenylbutazone (#{128}2c7=

2 X 10� xi-’ cm’), flufenamic acid (#{128}288 =

1.24 X 10� �r’ cm’), and dicoumarol
(#{128},� = 1.76 X 10� �r’ cm’) were measured
spectrophotometrically. Results have been
plotted according to the method of Scatchard
(4), using the relationship

F- = Kn - Kr
C

where r = number of moles of drug bound

per mole of protein, c = molar concentra-
tion of free drug, K = association constant
(liters per mole), and ii = number of drug-

binding sites per molecule of protein. The
concentration of bound drug needed for the

calculation of [01 in Tables 2-4 was deter-
mined in triplicate by ultrafiltration through
an Amicon cell (10 ml) equipped with a
P\1-10 filter. The binding values deter-
mined by this method for any given drug-
protein mixture did not vary from each

other by more than 5 %.

Acetylation of HSA was carried out by
the method of Hawkins et al. (1), in which

the protein (0.1 mxi) is incubated at 37#{176}

for 24 hr with acetylsalicylic acid (0.5
mM) and then dialyzed at 4#{176}for 48 hr against
multiple changes of 0.13 xi NaCl containing

0.05 M sodium phosphate buffer, pH 7.4,
and finally against distilled water. In control
experiments acetyLsalicylic acid was omitted
or replaced by an equimolar concentration

of salicylic acid, acetic anhydride, benzyl-

pencillin, or benzylpenicillenic acid.
The quantum yield of dansylglycine

bound to the treated albumins was deter-
mined by previously reported methods (5).

All experiments were carried out in the
presence of 0.1 �i sodium phosphate buffer,
pH 7.4.

RESL’LTS

Circular dichroisin. Legrand and Viennet
(6) have reported that the circular dichroic
spectrum of HSA has a positive band at
190 m�i and negative bands at 209 m� and
222 mM, which are characteristic of a-helical
proteins. HSA also shows some optical

activity in the 240-320 m� region (6), which
is probably due to the aromatic residues

present in the protein. Incubation of HSA



Incubation conditions

Addition

Time Tempera-

None 0
None 24 37#{176}

Acetylsalicylic

acid 24 37#{176}

Salicylic acid 24 37#{176}

hr

0�

24

24

24

24

24

24

Molar
ellipticity,
101 X 1O��

deg cm2 dmole1

+53.9

+53.7

+75.8

+51.4

.0

+52.8
+53.2

370

37#{176}

37#{176}

37#{176}

37#{176}

37#{176}

Molar
ellipticity,

01 X 11)

de�’ c�,:2 �

-1.41

-1.40
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either alone or with acetylsalicylic acid or

salicylic acid did not alter the magnitude

of the 222 m� ellipticity band (Table 1),
nor did it affect the circular dichroism of

the protein at higher wavelengths (Fig. 1).
Thus it would appear that no major con-
formational changes took place in HSA
during the incubation period.

TAIILE 1

Molar ellipticiby at 222 � of human serum albumin

Human serum albumin (0.1 mM) was incubated

with drug (0.5 mM) where indicated, then dialyzed
at 40 against 0.15 M NaC1 and finally distilled

water.

b

WAVELENGTH
(mp.)

FIG. 1. Extrinsic Cotton effects generated by

binding of phenylbutazone to control (noninc uba bed)

and acetylsalicylic acid-treated HSA

-.-, HSA (control and acetylsalicylic acid-

treated) (13 jiM); -�--, phenylbutazone (50 MM) +
HSA (13 jiM); - - -, phenylbutazone (50 j.iu)

acetylsalicylic acid-treated lISA (13 jiM).

TtBLE 2

Molar ellipticity at 287 mji of phenylbutazone hound

to human serum albumin

human serum albumin (0.1 m%1) was incubated

with drug (0.5 mM) where indicated, then dialyzed
at 40 against 0.15 M NaCl and finally distilled

water.

Incubation conditions

Addition

Time Tempera-

None

None

Acetvlsalicvlic

acid

Salicylic acitl

Benzylpenicilleiiic

acid

Benzylpenicilli n

Acetic anhydride

Calculated with respect to the concentra-

tioii of boUIl(l drug.

0

>< 00’
- I ,�

cr /,

#{149} .�,

280 300 320 340 360 380

WAVELENGTH (m,ii)

Fl(;. 2. Extrinsic Cotton effects generated by

binding of ft ufenam ic acid to control (nonincubated)

and acelylsalicylic acul-treabe(l HSA

-. -, lISA (control and acetvlsalicylic acid-

treated) (14.5 jiM); -� flufenamic acid (100 MM)

+ lISA (14.5 MM); - - -, flufenamic acid (100 jiM)

+ acetylsalicylic acid-treated HSA (1OMM).

In previous studies (7) it has been shown
that when pheitylbutazotie binds to HSA a

positive ellipticity band appears at 287 mM
in the circular dichiroic spectrum of the

protein (Fig. 1). rfhlis band is extrinsic in
origin and results from perturbation of an
n��r* trtuisition in the carbonyl group of

phenylbutazone by an asymmetrical locus
at or near the drug-binding site (7). When



T.tBLE 3

Molar ellipticity of ftufenamic acid bound to human

serum albumin

human serum albumin (0.1 mM) was incubated

with drug (0.5 mM) where indicated, then dialyzed
at 4#{176}against 0.15 �i NaCI and finally distilled

water.

Incubation Molar ellipticity,
conditions (0J X IO:�#{176}

Addition - - - ___________

Tem-
Time pera-

ture

hr

24 37#{176}

24 37#{176}

24 37#{176}

2�( mp 345 m�

deg’ cm#{176}d�no1e 1

Since the molar ellipticity [0] in Fig. 1 was

calculated from the HSA concentration, it
was possible that the increased ellipticity

was due merely to increased binding of
phenylbutazone to the protein. However,
it can be seen from Table 2 that when [0]

was expressed in terms of the concentration
of bound drug the difference persisted.
Moreover, this effect was specific for acetyl-
salicyhic acid-treated HSA, since it was not
observed when the protein was incubated

TABLE 4

Molar ellipticity at 305 mji of dicoumarol bound to

ha man serum albunun

iluman serum albumin (0.1 mM) was incubated

with drug (0.5 mM) where indicated, then dialyzed

at 4#{176}against 0.15 M NaC1 and finally distilled

water.

24

24
24 Addition

Incubation conditions

Time Tempera-

Molar
ellipticity.

161 X 10’#{176}

None

None

Acetylsalicylic

acid
Salicylic acid

hr

0

24

24
24

deg cm2 d,noleI

-41.9

37#{176} -45.1

37#{176} -48.3
37#{176} -45.6

-�

a Calculated with respect. to the concentration

of bound drug.

-2

4

H

a Calculated with respect to the concentration

of bound drug.

�#{149}Th

C

><

260 300 340 #{149}380

WAVELENGTH
(m,i)

FIG. 3. Extrinsic Cotton effects generated by

binding of dicoumarol to control (nonincubated)

and acetylsalicylic aeid -treated HSA

--, lISA (control and acetylsalicylic acid-

treated) (13 jiM); ---, dicoumarol (50 jiM) + lISA
(l3jiM);- - -, dicouniarol (5OjiM) + acetylsalicylic

acid-treated lISA (13 jiM).

HSA was treated with acetylsalicylic acid,
the amplitude of this ellipticity band in-

creased while its wavelength maximum
remained essentially unchanged (Fig. 1).

0
a 2

FIG.�4. &atchard plot of phenylbutazone bind-

ing to control (nonirtcubated) HSA (- - -) and
control (incubated) HSA (�---�)

The data for the control (nonincubated) HSA

curve were taken from ref. 7.
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None

None

Acetylsalicylic

acid

Salicylic acid

Benzylpeni -

cillenic acid

Benzylpenicillin

Acetic anhydride

+15.7 -6.32

+16.2 -6.80

+8.3 -6.80

+16.2 -6.80

37#{176} +16.4 -6.80

37#{176} +16.2 -6.80

37#{176} +15.0 -6.80
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with equimolar concentrations of salicvlic

acid, acetic anhydride, benzylpenicillin, or
benzylpeiiicillenic acid (Table 2).

When flufenamic acid binds to HSA,
biphasic extrinsic Cotton effects are ob-
served (8), with a strong, positive ellipticity

band appearing at 296 mM and a weaker,
negative band at 343 m�& (Fig. 2). Incubation

of HSA with acetylsahicvlic acid decreased

the amplitude of the positive ellipticity
band but left the negative band unchanged
(Fig. 2). Once again it can be seen (Table
3) that this (lifference was still observed

when the results were calculated in terms
of bound drug. Treatment of HSA with
salicyhic acid, acetic anhydride, benzyl-
penicillin, and benzylpenicihlellic acid did

not alter the extrin.sic optical activity of
bound flufenamic acid (Table 3).

The binding of dicoumarol to HSA gener-

ates a strong negative extrinsic ellipticity

band at 305 m� (5) (Fig. 3). Imi contrast to
the results obtained with phemiylbutazone

and flufenamic acid, the Cotton effect

generated by the binding of dicoumarol to

HSA was not affected by prior treatment of

the protein with acetylsahcyhc acid (Fig. 3
and Table 4).

Equilibrium dialysis studies. Previous
studies have showmi (7) that HSA has one
strong binding site (Ku = 1 X 10’ u’)
and two weaker bimidimig sites (K1 = 4 X

10� sr’) for phemiylbutazone (Fig. 4). Incu-
bation of HSA alone or with salicvhic acid

significantly increased the affinity of the

protein for phenylbutazone (Figs. 4 and 5).
Unfortunately, it is not possible to deter-

mine from the Scatchard plots which sites
in the HSA molecule were affecte(i by the

incubation. Nevertheless, for acetvlsalicvlic

acid-treated HSA the affinity of the protein
for phenylbutazone Wtt.S so great that under
the experimental conditions employed no
free drug could be detected wheii the phenyl-

butazone to HSA ratio was less than unity

(Fig. 3).

Human serum albumin has three very

strong binding sites (K > 1.5 X 106 M-’)

and about eight weaker binding sites (K <

7 X 10� sr’) for flufenamic acid (Fig. 6)
(8). Incubation of HSA with acetylsalicylic

acid reduced the affinity of flufenamic acid

2 4

FI(;. 5. Scatchard plot of phenylbutazone binding

to acetqlsalicijlic aejd-treated HSA (�-�)

and salicylic acid-treated HSA (0 --0)

l’mu. 6. 1Scalchard plot of fiufenamic acid l)in(ling

to (‘ontrol (nonincuhatecl) HSA (- - -), acetyl-

.salic�ilic �icid-treabecl HSA (� -----S) and control

(incubated) HSA (h-- �)

The data for the control (nonincubated) lISA

curve were taken from ref. 8.

for the strong bimiding sites. In contrast,
the affinity of flufemutmic acid for the albu-
miii incubated alone (Fig. 6) was greater

thami its affinity for the control, nonincubated
albumin. The Scatchard plot for the binding

of flufenamic acid to the salicylic acid-treated
albumin (miot shown) resembled that for the

incubated albumin (Fig. 6).
Incubation of HSA either alone or with

acetylsahicyhic acid dramatically increased

the affinity of the protein for dicoumarol
(Fig. 7). The Scatchard Plot for the binding

of dicoumarol to the salicylic acid-treated

albumin (not shown) was the same as that
for the incubated albumin (Fig. 7).
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Quantum
yield

Tempera-
ture

24 37#{176}

0.443

0.460

24 37#{176}

24 37#{176}
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Fiu. 7. &atchard plot of dicoumarol binding to

control (nonincubated) HSA (- - -), acetylsaticylic

acidl-lreate(l HSA (�----�), and control (incu-

bated) HSA (�- -n)
The data for the control (nonincubated) lISA

curve were taken from ref. 9.

TABLE 5

Quantum yield of dan.s’ylglycine bound to h unman

serum albumin

Quant tim yields were determined using solu-

tions containing 10 jiM daiisylglycine and 8.5 jim

lISA. The activation wavelength was 35() mji, with

a bandwidth of 12 mji. Quantum yields were cal-
culated by previously reported methods, using

a ouinimle sulfate standard. USA was incubated

and dialyzed as described in Table 2.

Incubation conditions

Treatment

Time

Control
Control

Acetylsalicylic

acid
Salicv lie acid

hr

Fluorescence. Since the binding of certain

dansvlamino acids to serum albumin re-
sults in an increase in the fluorescence yield
of the ligand and a blue shift in its fluo-
rescence emission maximum, Chiemi (9) has
suggested that they cami be used as fluo-
rescent probes for the hydrophobic region of
proteins (10). Chignell (7) has showii by

fluorescence titration that dansylglycine can
competitively displace phienylbutazone from

its high-affinity site on HSA. Since the

circular dichiroism and equilibrium dialysis
studies suggested that acetylsalicylic acid

modified the high-affinity phienylbutazone-

binding site on HSA, it was of interest to
see whether such a change would alter the
polarity of the site. It can be seen from
Table 5 that there was little difference in
the quantum yield of dansylglycine bound
to the different albumins. The fluorescence
emission maximum of dansylglycine bound
to HSA was also unaffected by treatment
with acetylsahicylic acid (Table 5).

I)ISCUSSION

Circular dichroism. Extrinsic Cotton ef-

fects generated by the bindimig of drugs
such as phenylbutazone, flufenamic acid,
and dicoumarol to serum albumin result
from the perturbation of the electronic

transitions occurring in a drug chromophore
by electrostatic forces associated with an

asymmetrical locus at the albumin binding
site (11). An extrinsic Cotton effect may be
characterized by three parameters: sign,
magnitude, and wavelength location. The
sign of an extrinsic Cotton effect is governed

by the spatial relationship between the
asymmetrical center amid the perturbed
chromophore. Schellman (11) has shown
that the space around a chromophore may
be divided into regions of positive and nega-
tive contribution to a Cotton effect, ac-

cording to well-defined symmetry rules.
For example, the purines and pyrimidines
obey a planar rule, with the plane of the

7-electron system as the nodal plane. Placing

an asymmetrical center on one side of the

0 446 plane will give a Cotton effect. Moving it
0470 to the other side will reverse the effect (11).

The n��r* transition in thie carbonyl group

of phenylbutazone, which becomes optically
active when the drug binds to HSA, prob-

ably obeys either the quadrant rule or the
octant rule (11) (Fig. 8). For the remainder

of this discussion it will be assumed that

the simpler quadrant rule is iii operation.
The magnitude of art extrinsic Cotton ef-

fect is dependent upon the distance be-

tween the perturbed chromophore and the

asymmetrical center as well as on the ri-
gidity of the higand-macromolecule complex.

While the precise relationship depends to
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2 C. V. Winder, personal communication.

Fu�. 8. Symmetry rules for the carhonyi chromnophore of phenylbutazone

Planes ABCD and EFGH are at right angles.

some extent. on the system involved, the
magnitude of a Cotton effect generally is

inversely proportional to the fifth or sixth
power of the distance between the asyn1-
metrical locus and the perturbed chromo-
phore. The maximal ellipticity of an ex-

trinsic Cotton effect occurs in the same
wavelength region where the perturbed
chromophore absorbs anisotropic (i.e., non -

polarized) light (12, 13). Extrinsic Cotton
effects appear to mirror the characteristics
of specific asymmetrical sites in proteins
and thereby offer an experimental means
of exploring the detailed features of such

sites (12, 13).

Although acetylatiomi of HSA by acetyl-
salicylic acid increased the amplitude of the

extrinsic Cotton effect generated by the
binding of phenylbutazone (Table 2), the
wavelength of maximal circular dichroism
was unchanged (Fig. 1). There is little
doubt, therefore, that in the complex be-

tween phenylbutazone and acetylsalicylic

acid-treated albumin it is still the n�7r*

transition of the drug carbonyl group which

becomes optically active (7). It is also

important to note that the Cotton effect

remains positive when phenylbutazone binds

to the acetylated HSA (Fig. 1). From Fig. S

it may be seemi that this will occur only if

the asymmetrical locus remains in the same
quadrant or if it moves diagonally into the
opposite quadrant having the same sign.
If it is assumed that the asymmetrical
center remains in the same quadrant, the
increase in the extrinsic optical activity of

phenylbutazone bound to acetylsalicylic
acid-treated HSA suggests that the drug
interacts to a greater extent with its binding
site in the acetylated albumin. In simplest

terms, this may mean that treatment with
acetylsalicylic acid has modified the phenyl-
butazone site so that the carbonyl group
of the drug is much closer to the asym-
metrical center in the acetylated protein.

Incubation of HSA with acetylsalicylic
acid did not alter either the wavelength
location or the sign of the extrinsic Cotton

effects generated by the binding of flufe-
namic acid. However, the magnitude of the
strong positive Cotton effect at 296 mji
was smaller in the acetylsalicylic acid-

treated protein (Table 3 and Fig. 2). Spectral
studies have showmi2 that the transition at

296 m� involves resonance between the two
phenyl groups across the nitrogen, while the

transition rtt 345 mM originates in the
anthramiilic acid portion of the molecule.
Since acetylatiomi affected only the optical
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activity of the transition at 296 mM, it
appears that the changes brought about
by acetylation altered only the spatial
relationship between the N-phenyl portion
of the molecule and the asymmetrical locus
at the binding site. Possibly acetylatiomi of
HSA may result in distortion of flufenamic

acid at. its binding site.
At the present time it is riot possible to

interpret changes in the extrinsic optical
activity of HSA-bound drugs in terms of

specific alterations at their protein-binding
sites. Nevertheless it can be stated unequivo-

cally that treatment of HSA with acetyl-
salicylic acid somehow alters the molecular
architecture of the binding sites for phenyl-
butazone amid flufenamic acid. These altera-
tions must be highly specific, since they are

riot observed with dicoun1arol, nor are
they seen with phenylbutazone or flufenamic
acid when acetylsalicylic acid is replaced
by other acylating agents, such as acetic
anhiydride, benzylpenicillenic acid, or beuzyl-

penicillin, which are known to react with
the amino groups of proteins (3, 14, 13).
rrhie inability of acetic anhydride to modify

the binding sites of phenylbutazone and
flufenamic acid is of interest, since Pinckard

amid co-workers (16) have shown that
acetylation of HSA with this reagent in-

creases the binding of acetrizoate to the
protein. At first glance this would suggest

that acetrizoate occupies a different binding
site on HSA from phemiylbutazomie or flu-

fenamic acid. However, since Piockard and
co-workers (16) did not indicate the con-
ditions under which they acetvlated HSA
with acetic anhydride, it is not Possible to

compare their findings with those reported
in this paper. In our experiments, when
acetic anhydride and acetylsahicylic acid
were used in equimolar concentrations, only
the acetylsalicylic acid-treated HSA cx-
hibited alterations in the binding sites for
phienylbutazone and flufenamic acid. This
suggests that the specificity of acetylsahicylic
acid toward the binding sites for phenyl-
butazone and flufenamic acid probably
resides in the salicylic acid portion of the

molecule.
The syndrome of “aspirin intolerance”

characterized by asthma, rhinitis, arid nasal
polyps is induced by ingestion of acetyl-

sahicyhic acid but not sahicvlic acid (17).
While the pathiogenesis of this syndrome is
unknown, one possible explanation may be
that acetvlatiomi of proteins such as albumin
may render them antigenic (1). Circular

dichroi.sm studies of drug-treated HSA, such
as those described here, may therefore pro-
vide a means for detecting small structural
changes in HSA which could possibly in-
tensify its antigenicity.

Equilibrium dialysis. Incubation of HSA
alone at .37#{176}for 24 hr increased the affinity
of the protein for phenylbutazone, flufenamic

acid, and dicoumarol. The most dramatic

increase was observed with dicoumarol,
which was bound so strongly that when the
dicoumarol to HSA ratio was less than 2 no
free drug could be detected (Fig. 7). These
results strongly suggest that equilibrium

dialysis measurements made after prolonged
incubation at 37#{176}may give anomalously high
association constants for certain drugs.

When HSA was incubated at 37#{176}with
sahicylic acid, the affinity of the protein for

phenylbutazone, flufenamic acid, and di-
coumarol was riot very different from that of
HSA incubated in the absence of salicylic
acid. However, when salicylic acid was re-

placed by acetylsalicylic acid, the acetylated
HSA bound phenylbutazone to a greater

extent (Figs. 4 and 5) but bound flufenamic

to a lesser extent (Fig. 6) than control incu-
bated HSA. These results suggest that the
plasma binding of phenylbutazone and flu-
fenamic acid may be altered by the ingestion
of acetylsalicylic acid. Recently Van Arman
and Nuss (18) have shown that the prior
administration of acetylsalicylic acid to rats
decreases the ability of both phenylbutazone

and flufenamic acid to antagonize adjuvant-
induced arthritis. While we have not studied

the effect of acetylsalicylic acid on rat serum

albumin, the possibility exists that acetyla-
tion of this protein may increase its affinity

for phienylbutazone and flufenamic acid and

thereby prevent these drugs from reaching
the site of inflammation.

Fluorescence. No difference was detected
in either the fluorescence emission) maximum
or the fluorescence quantum yield of dansyl-
glycine bound to HSA when the protein was
acetylated by acetylsahicylic acid. It has

been shown previously (6) that dansyiglycine
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competes for phenylbutazone at its strong

binding site on HSA. Since circular dichroism
and equilibrium dialysis studies have shown

that this site is modified by acetylsalicylic
acid, it seems probable that acetylation does
not greatly alter the hydrophobicity of the
site which interacts with dansyiglycine.
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