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AIM: To study influence of congestive heart failure
{(CHF) and acute myocardial infarction ( AMI) on
a-acid glycoprotein ( AGP) and sialic acid (SA)
concentration, and binding of AGP to disopyramide
{Dis). METHODS: Sera from 85 healthy subjects,
6 patients with CHF, and 6 patients with AMI were
determined by immunochemistry for AGP, by HPLC
method for sialic acid (SA), and by ultrafiltration and
HPLC for the free fraction of Dis, RESULTS:
Serum AGP concentrations (g*L™!) were 0.74+0.16
(bealthy), 1.18+0.40 (d 1, CHF) and 0.90 £0.24
{(d14, CHF), 1.53+0.26 {d 5, AMI) and 1.08
(d14, AMI). The free Dis were 1.76+0.62 {d 1)
and 2.14 £0.48 (d 14), in CHF patients, 1.66 &
0.52 (d 5) and 1.77 (d 14) in AMI patients. The
changes of serum SA and AGP concentrations showed
the same tendency. CONCLUSION: The free Dis in
seum was affected by the change of AGP binding in
CHF and AMI patients,

a-Acid glycoprotein {( AGP ) takes part in
coagulafion, immunclogical, and tissue repair
processes®) . Its concentration in plasma increases
from 0.5 g+ L~ normal up to 3.0 g-L~! in acute
mflammation, cancer, and myocardial infarction.
Disopyramide (Dis) is used in the teatment of
supraventricular and ventricular arrhythmias'®~® at 6 —
15 pmol-L~!. Since binding to AGP diminishes free
drug  fraction, rmapid or large change in the
concentration of AGP could confound the interpretation
of the wtal drug concentration in plasma. The AGP
concentrations in serum vary markedly in patients
associated with various bindings of basic drugs'¥ .
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Heart diseases may influence the AGP concentration in
serum. This study was to examine the influence of
congestive heart failure {CHF} and acute myocardial
infarction ( AMI) on AGP, sialic acid (SA}, and
binding of AGP to Dis in Japanese.

MATERIALS AND METHODS

Chemicals Dis was from Nippon Roussel K K (Japan} .
SA { MN-acetal pewraminic acid, NANA)} {lot M5T4140) was
from Nakarai Lab ( Japan), 1,2-diantino-4, 5-dimethoxybenzene
{DDB) {lot AW323) was from Dojindo Lab (Japan}. Other
chemicals were of AR.

The serum samples were obtained from Japancse.  Group
As 85 healthy subjects (M: 46, F: 39, aged 20— 69 a) one
blood sample was drawn; Group B: 6 patients with CHF (M: 4,
F: 2, aged 43 —79 a), blood samples were collected on the day
of admission and 2 wk later; and Group C: 6 patients with AMI
(M: 5, F: 1, aged 54— 71 a}, blood samples were collected on
the day of admission and at Jeast 4 comsecutive days during
hospitalization. Blood samples were spun at 1000 x g at 4 T
for 30 min. Sera were stored at — 20 T.
chromatographic systemn for assay of Dis consisted of a Hitachi
L6000 Pump, Hitachi 638 — 41 UV detector set at 270 nm at
0.005AUFS and a reverse-phase column ( Hitachi 3053, 4 mm x
250 mm) at 55 C. The chromatographic system for the
determination of SA (NANA)} was a Hitachi 655A pump,
Hitachi F1000 fluoresence spectromonitor at A, 369 nm; AL, 453
nm, and a reverse-phase column { Licorsorb RP-18, 4 mm x 125
mm}.

Analytical method The NANA concentration was
determined by the modification method of Hara ef a/'”. The
setumt  AGP  concentration was  determined by radial
immunodiffusion (RID} plate method.

The protein binding of Dis was measured by ultrafiltration
using an ulmafree C; LGC { Millipore ultrafiltration membrane ,
nominal molecular weight kmit: 10 000, Millipore Co, Bedford
MA, USA) and by HPLC method'? .

Statistical significance was analyzed by f test.

RESULTS

There was a two-fold increase in the serum
concentration of AGP in patients with AMI during the
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stages of d 4 — 6 in comparison with normal subjects .
This was accompanied by a reduction in the free Dis
fraction. In AMI patients, the seum AGP
concentration was increased to the maximum on d 4
and d 5. But the free Dis was decreased to the
lowest. The changes of NANA, AGP, and Dis
binding { C,,) concentrations in sera of AMI patients
showed the same tendency during the course of the
diseases {Tab 1).

Tah 1. AGP and NANA concentration, free Dis, and
Cyp of Dis in serum, P <0.05, P<0.01 vs d 0.

AGP Fee Dis MNANA  C,of Dis

/g-L™'  /mg'L™' /gL' smgeL!
Heatthy subjects

B 0.74:0.16 2.9:06 0611016 2106

CHF patients
d1l 6 12x04 1.8x0.6 08820255 322068
dl4 & 090024 21205 0.77:0.15 2.92205
AMI patients
d1l 6 081018 26105 0612019 2.4:05
d2 5 090,07 2.28:0.09 0.66:0.18 2.72:0.09
d3 5 1.55:0.17° 2.21+0.29 0.67x0.13 2.79:0.29
d 4 5 1.38+0.28° 1.820.4% 0.85:0.17% 3.2:04°
d 3 6 1531026 1.7+05 0.8+£021 33105
d6 4 1.3:£04 15+08 0.7420.08 3.4+0.8
d7 3 13203 1708 0.78z0.09 3.3z0.8
Bt 1.08 1.77 .65 3.2

Cy and NANA concentration increased with the
rise of AGP concentration {Fig 1).
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Fig 1. Effect of AGP concentration on €, () and
NANA (@) concentration in 8 patients with AMI.

DISCUSSION

The toxicity of Dis is apparently to be ralated to
free plasma concentration, and the use of total plasma
concentration of Dis to dose adjust problem patients
may fail if binding varations are pot taken into
acoount. The study showed the same results as
reports™*#9) (hat Dis is binding with serum AGP,
and that AGP concentration in serum increased in the
patients with AMI and CHF. The change of serum
AGP concentration results in alteration in the
distribution and metabolism of Dis which will
complicale the interpretation of the relationship between
total drug concentration and drug efficacy or toxicity
for the reason of binding of AGP to Dis. So more
dose must be given in order to attain the curative effect
in CHF and AMI. Use some physiclogy index to
predict the free of Dis like AGP concentration or direct
measurement of Dis free may improve its clinical vse.
The results indicated that there was a linear relation
between Cp,, NANA, and AGP serum concentration in
AMI patients samples, and that there was a marked
individual difference in CHF patients.
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