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apy has been overestimated because physiological drug
concentrations are geuerally lower than the cancentra-
tions used in in vitro studies. Goolkasian et al. {197),
who studied the displacement of lidocaine, concluded
from their results that a clinically significant disploce-
ment interaction of the drugs studiad occurs only when
pupivacaine and lidocaine ure used in combination.
McNamara et al. (343) reporied earlier that clinical
concentrations of bupivacaine, disopyramidc, and quini-
dine increase the lidocaine concentrations. Mueller et al.
(364), who studied the drug displacement between psy-
chotropics, concluded that competition phenomena in
vivo may occur for methaqualone and thioridazine. Fur-
thet binding studies in plasma using several combina-
tions of drug will prohably give more information about
the clinical relevance of these competition phenomena
in vivo.

B. Binding uf Basic and Neutral Drugs to Alpha-1-acid
Glycoprotein in Vitro :

The binding of drugs to AGP in plasma has been
discussed in section IV A. A different approach to the
study of drug-protein juteraction can be fullowed by first
isolating the binding protein from plasma, redissolving
the isolated protein in an appropriate solvent (generally
an aqueous buffer solution), and vsing this protein so-
lation for binding experiments. Studies of this typs per-
formed with AGP or HSA will be referred to as igolated
AGP or isolated HSA binding studies, in order to distin-
guish them [rom the binding studies in plasma. Some-
times & tpixture of ACP and HSA was used. Results of
studies of this type done on isolated AGP or HSA are
collected in tuble 11, In columns 4 and & of table 11, the
free fractions measured in solutions of isolated ACP or
HSA at variable concentrations (Facy ond Fusa, respuce
tively) are reported so that the contribution that each of
these proteins makes to the total plasma binding can be
estimated. I columns 6 to 9 of table 11, the pumber of
binding sites (nacy and nyya) and the bindmg constants
{Kacr and Kigsa) of drugs for isolated AGP und HSA are
given.

One of the main purposes of this tahie is to ¢ollect
data scattered throughout the literature. For a given
drug, the combined in vivo and in vitro data can give a
picture of the importance of protein hinding. Because of
the vast amount of dala available, it is not pouaible to
discuss the various compounds. Only some general com-
menta will be mada,

In a comparison of the binding parameters of the seme
drug obtained in different studies, it should be noted that
the AGP samples were obtained using different methods
and that these can have different effects on the physical-
chemical properties of AGP, as discussed in section IL. It
should also be pointed out that, since the AGP concen-
trations used to deterwine the free fraction were not the
same, different values for the free fraction may reqult.
From studies on binding in sclutions of AGP, it follows

thst often two classes of binding sites ure present on
AGP. Therefore the in vitro resnlts cannot be compared
indiscriminately with the results obtained in plasma
reported in section IV- A

Other factors influencing the binding paramelers are
discussed below in section IV E.

C. Binding of Acidic Drugs to Alpha-1-geid Glycoprotein.
in Vitro

It in generally nssumed that in plasma acidic drugs are
wainly bound L HSA. Four recent studies (249, 463,
544, 545) have shownm, however, that the association
cnnatants of some acidic drugs to AGP are high enough.
to indicate that binding to AGP will contribute signifi-
cantly to the total plasma binding of these drugs, espe-
cially in diseases in which the concentration of 'AGP
increases and/or of HSA decreases..

"The parameters describing the binding of acidic drugs
to isolated AGP are summaorized in table 12. Israili and
Fl-Attar (249) found thal the binding to AGP increased
with increasing concentration of AGP and decreasing
cancentration of the drugs (therapeutic range). The max-
imum binding of each drug to AGP (at 200 mg/100 m})
was, however, always lower than the binding to HSA (at
4.5 g/100 m)).

Urien et al. (545) studied several acidic drugs with or
without a carboxylic group and found that clofibric,
fanofibrie, salicylic, and valproic acid do not bind to
AGP, and that benoxaprofen, indomethacin, and itan-
oxone at a molar drug/AGP ratio of 0.04 (AGP concen-
tration, 90 mg/100 ml) bind very poorly (table 12). In
contract, the percentages of bound warfarin, acenocou-
marol, and phenylbutazone are noticeably higher. The
acidic drugs which exhibit a high or intermediate affinity
to ACP do not exhihit. any carbuxyl moiety and share a
common specific binding site on HSA, ealled site ['or the
warfarin site. By contrast, all the drugs having & poor
affinity or no affinity to AGP exhibit carboxyl groups
and bind specifically to another HSA binding site, called
site [1 or the diazepam site (527). Moreover, these results
demonstrate the existence of only onc binding site on
AGP, which is the result found earlier for basice drugs.
For these ncidic drugs, Urien et al. (645) made some
calculations to estimate the relative contribution of the
drug bound to HSA and AGP in plasma. Accnocoumarol,
phenylbutazone, and warfarin would then biud for 80%,
99.3%, and 94%, respectively, to HSA and for 9%, 0.3%,
and 5%, respectively, to AGP, whereas thc sum of the
binding to HSA and AGP is clnse to the value observed
in human plasma. v

Comparing the results of Urien et al. (545) and Israjli
and El-Attar (249), one can conclude that Urien et al.
found & much higher affinity of phenylbutazone for AGP
than Israili and El-Attar, presumably because Urien et
al. used AGP samples from different origins, which led
to different binding parameters as will be discussed later
in section IV E. ‘ .
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