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Interaction of Drug with Serum Albumin
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This review is written to evaluate the possible utility of thermal measurement in the in-

teraction study of drug with serum albumin. DSC measurement showed that species difference
exist with respect to the conformational stability and the mechanism of unfolding pathway for
mammalian albumin. In addition, the existence of three binding sites on human serum albumin
molecule was confirmed from flow microcalorimetry. Moreover, the chemical and biological
stability of oxidized albumin was mentioned. This discussion will be useful in the development
of knowledge about structure and function of biopolymers including serum albumin.
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165 kcal mol -1, BAEAC,7#90.356 kcal mol -1 K -1 C
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Table 1 Thermodynamic parameters obtained from DSC
for different albumins at pH 7.4.3

B4% (Table )o¥ 7Y BIUT v NDAH I, ftfEE species Tn/T  AHeu / keal mol-1  AHJ/AH,
&2 L HETEPEL, BEESPPENLOLED human  59.65+0.05 166.3 +3.2 0.69 +0.01
oo BIRRNZ L1, EHERORIEL 2% AH/AH L D bovine  56.80 £0.27 1523+9.9 0.70 +0.02
X, b, 72, Sy RLIERLRY, [ XRYFETR dog 59.50+0.10 168.7 8.1 0.40 £0.03
#9703 &, BEEICEVERRL 2, —#81C, AHJAH., DIl 57.89 £0.052
B EBERCEEE, TR FX A4 U #En EOMERIC 60.79 +0.06Y
ERTASREBEL T, 1IGIVIESR, BRESTLHES rabbit  57.78 +0.36 164.5+14.2 0.34+£0.03
—BIIEMREANLEBT L TREES, 1 L) kA 0g 56.45 +0.10%
i, EEBHIMSTIOB LY, BHOSTE CEE 64.56 £0.11»
FoERBRTAEBPRTEZLLATYS, Lo rat 57.63£0.37 132.0+4.4 0.70 +0.06

T, ZREEBLRTLr, v, I b EREEYIC,
AR, THEFCHE, FFHEDI DD F AL 2 A @UIZER
TELRBERBLRLTVWELNEELLND, HSA DX
MREREEL, Hobllk W ESN < IWET LTI >
DX FEREES 2 EBELTOHELAL L1, 773

The values represent the mean +S.D. (n=4).

a) represent the value of Ty obtained from deconvo-
lution analysis.

b) represent the value of Twm; obtained from deconvo-
lution analysis.

Table 2 Thermodynamic parameters of different albumins depending on pH obtained from differential scanning
calorimetry.5’

species 6.0 7.0 7.4 8.0 8.8
Tu/T
human 60.77 £0.52 61.13 £0.08 59.65 £0.05 58.49 £0.01 59.13 £0.01
bovine 61.51 £0.02 59.56 £0.25 56.80 £0.27 53.40 £0.44 50.68 +0.16
61.04 +0.40m 59.89 £0.14
dog 58.58 £0.12 60.68 £0.27 59.50 £0.102 58.15+0.13 57.66 £0.03
rabbit 57.55 £0.05 59.75 £0.08 57.78 +0.369 57.21 £0.37 59.04 £0.62
rat 57.14 £0.08» 58.87 £0.732 57.63 £0.37 57.00 £0.06» —
69.59 +0.07» 69.34 £0.43» 68.85 +0.050
AHcq / keal mol —!
human 133.5+£12.0 176.0 £ 14.1 166.3£32 127.0 £5.7 1305 +4.9
bovine 135.5%3.5 157.0£9.9 152.3+9.9 755+£54 504+£54
dog 111.5+49 171.0 £5.3 168.7 8.1 113.0 4.2 84935
rabbit 144.5 £0.7 182.0+1.0 164.5 +14.2 123.5£29.0 60.2 £5.2
rat 95.0+9.4 [19.0+17.8 1320 4.4 129.0 £4.2 —d

a) lower Ty value of two peaks.

b) higher T Value of second peak to appear.

¢) the apparent value of one broad peak: see text.

d) not determined: accurate baselines were not obtained.
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Table 3 Thermodynamic parameters for the interaction
between various anionic substances and bovine

serum albumin.!®

AG AH AS
/calmol™ /cal mol™! /calmol™ deg™
Cl- —-2220 400 8.7
SCN- —4100 0 13.8
Octylsulfonic acid —5010 0 16.7
Decylsulfonic acid —6030 —2000 13.3
Methyl orange —6410 —~2100 14.5
Azosulfathiazole —-7150 —2000 17.1
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Fig.1 Molar free energy (—AG), molar enthalpy (—AH),

and molar entropy (TAS) changes for the first
class of binding sites of anionic drug binding
to HSA in 1/30 M phosphate buffer (pH 7.4) at
37CH

Abbreviations are follows: PB; phenylbutazone,
SP; sulfinpyrazone, OB; oxyphenbutazone, WA;
warfarin, DS; dansylsarcosine, IP; ibuprofen,
EA: ethacrynic acid. CA; clofibric acid, FA;
flufenamic acid, AS; acetylsalicylic acid, SA;
salicylic acid.
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Table 4 Thermodynamic parameters of formation of
cephalosporin-HSA complex.!1?)

K. AH AG AS

/mol™! /kcalmol™ /kcal mol™! /kcalmol 1K 1

Cephapirin 1400 =80 —7.4+0.2 —4.5+0.1 —9.3+0.5
Cephradine 300+30 —6.6£0.6 —3.5+0.1 —98+£1.6
Cefamandole 8800 £600 —5.8£0.8 —5.6 £0.2 —0.4+2.0
Cefazolin

Ka 20,000 —12.25 —6.1 —19.9

Ka 300 —-7.6 —=3.5 —13.2
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Fig.2 Effect of carbonyl contents of HSA on calori-

metric enthalpy (AHca) and ratio of van't Hoff
enthalpy to calorimetric enthalpy (AH/AHca) of

thermal denaturation of HSA.!1®
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