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TABLE &
naurKavr
No. Drug Dissose (:‘ifl;;’m Frange B/F >; Jg"]*' Ket.
XXVI - Lidncaine Traums, in four pa- 104-208 0.22-0.12 - y = 0,029z - 183 1.15 155, fig. 4
tients obarrved rw 082 :
112-230 0.31-018 %= 0.0172 +0.27 n.69
r=0178 :
136244 0.81-0.18 y=0.027x = 1.17 1.08
r = 0.06 :
120196 0.31-0.16 y= .040x ~ 2,88 1.62°
r=0.99
XXVII  Meibadone Healthy people ¥8-120 0.18-0.07 =y = 0.0642 + 521 2.18 436, fig. 1h,
. r=0AR transtormel
XXVIN. Methadoae ” Arthritis, hypoalbu: 26-160 021-004 y~0.0632 + 813 352436, b§. 2,
minazia, baalthy r= 0,70 : transformed
paopie Z
XXIX  Methadone Cancar 41.251 N25-0.06 ~ v=0.085z+ 125 1.39. 7, fig. 1
s r =076 ;
XXX Mopsradine Pragnancy (mater- 13.3- 688 0.53-0.31 - y& 0015z + .81 0.60 367, fig. 1
nal/feial plasma) r="10.60 -
XXX1 © Nortriptyline Depressive patients 25-148 0.14-002 =y = 0.169x~ 260 678 - 529, fig. 2,
r = (.49 i trunsformed
XXX Nertriptyline Depressive palienta 18-118 0.12-0.02  y = 0.316x — 1.97 12.6. - 630, Og. 4,
{crncentra- r= 0,77 trannformed
ton of 5-
variant of
AGP)
—» Correlation with S-varionl of AGP mare soiden! than with total plasma AGP
XXXUL - Perazine Bchizophrenic pac 45-124 0.044-0.029 'y =0.081x +18.1 365 465, bg 3,
tients r= 063 traneformad
XXXIV = Parazrine Puychistric patients /~163 0.08-0.00  yw 0.133% + 8.08 4.87 84, fig. 2,
r=0,79 transformead
XXXV . Poranne Hualthy people 53-140 0.06-0.03 y= 0.086x +14.8 3.43 84, Biy. 2,
r =038 . - trapsformad
XXXV - Pransain Healthy people 84:284(7) 0.10-0.025  y=0.149x + 258 5.74 - 130, fig. 4B
) r= 097
XXXVII - Prednisolone Isolated AGP (1) 2A-500 0.98-.0.58 y=0.001x + 0.074 0.04 853, fig. 7
(neieral r=0481
a a_nlg{) .
XXXVIO ~ Proprasolul Dregnancy (mother/ 4-84 0.45-0.12 y=10.069x + 2.03 2.77 585, fig. 8
newbom) oral con- r=068
traceptives used
XXXE{ - Prepransiol . Elderly potianis with 44-313 0.25-0.02 ¥=0118x - 091 4.6 07, Gg. 1
acute illnesa r Q85 :
XL Propranolal Acute myoeasdiul i~ 24-184 0.14=0.04 = y=0072x + 7.39 2R9 440, fig. 1
farction r=-0.68 :
XL Prupranolel Healthy people 48-204(%) 0.12-0.05 y = (L.0R4% + 5.40 2.56 450, fig. 4
re 088
XL - Propranolol Healthy people, ranal 4268 0.18-0.03  y=0.071x+ 3.80 2,85 409, fig. 1,
failure, arthritis, rw=.77 ' : tranaformed
R Croho's disesse,
cirrhosin
XLII - Praprunolol Healthy pacple, el- 45-296 0.22-0.03 .y = 0,095z ~ 0.02 381 398, fip. 1
derly patisnts with r=088
soute illness .
XLIV = Propranviol Heaithy people, el- 46-272 0.22-0.03 'y =0.088x + 0.02 385 898, fig. 3
derly patisnts with r= 088 :
R seute ilinesa ;
XLV Propranolo) Bmoking sffeet 43-100 0.20-009 - y=0.081x+ 032 3.26 46, fig. 1
r=0.73 :
XLV1 - Propranolol Obesity 36-133 0.15-0.07 -y =0.058z+ 3.67 2.32 48, fig. 1
r=088
XLVII - Propranniol Cancer and jta treat- 41-286 0.28-0.06  y = (.053z + 0.45 21 8, fig. 1
ments : re098 ' )
XLVII  Proprabolol Hualtky people 23-132 0.14-002  y=0.175x + 550 17 I8, fig. 8
r =087 : ;
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DRUG RINDING TO HHUMAN AGP IN HFALTH AND DISEABE : 21
TABLE 8—Continued
- . LIy o
Ne. Drag Diwise (ﬁ&'“‘s} F raoge BIF ;Z ,: Pli;:-" e,
IL  Propranciol Modaratzly obese 45-150 0.15-0.08  y= D.030x + 4.43 120 47, fg1
male subjects r=0.74
L Propranalol Arthritiy, dissami- - 80430 0.11<0.02  yw 0.185x 4 0.83 64 107, Bg. 4
nated lupus, can- r =088 .
cer, hactarial infec-
tion
1.7 Proprunolel Isolated AGP (W) 20400 0.50-0.07 "y =0.028x = 0.05 118107, 8501
r=087
LIl Proprinolol . 1soluted AGP in 20 400 0,37-0.02  y=0.096x + 3.59 3684 107 fig. 1
presence of HSA (4 r =10
groomly (1 o
— isaluted AGP does not behowe like AGP in serum; HSA potentiates hinding to AGP; extent of potentation Jdepands on Lipids anociated with
AP and H5A ,
LiIT. - Propranoiol Malnutrition 45-200 0.30-0.07 ° y=0.039x + 1.60 156 . 282, Lg 1.
) r=0"71 transformed
LIV . Quinidine Healthy people 48-208(") 0.39-0.15 y=0.017Tx+ 171 0.67 877, fig. 3
» <« 0.86
LV - Quinidine Travmatic injury 118-300 0.11=0,06 ' y=0.001z + 2.84 2.04 154, fig. 3
r =~ 0288
LVI  ‘Triazolum Pstients on dialysis 12-206 0.16-0.06  yw= 0.051x + 3.2 205 0, fig.1
r = A2
LVII ~ Vorspamil Liver disense 14-58 0.23-0.07 -y = 0.1T4x + 872 7.08 JRY, fig. 3b
: rw 0.80
LVII  Verapamil Hoalthy panple 40-130 011008 y=D0MBx + 6.8 185 1338 fig. 1
- r=019
LIX = Verapamil Isolated AGP (') 0-150 0.44-0.06 y = 0.082¢ + 0.95 3.29 838, fig. 2
' F=099
LY - Zimslidine Depressed patianta 38104 0.13-0.05  yw= 0113 + 8.11 45 101, fig. 3,
r =073 . tranufotmed
L¥1 . Norzimelidine Depressed patients 39-107 0.32-0.23 y=0.012x+ 175 0.46° . 101, fig. 3,
r =069

transformed

* P, free fraction; B, bound frastion; B/F, binding atio (under thix heading the relatiun is given between B/F and the AGP concantration, as
expranned by scuation 8); y, B/I, x, AGP concentration in mg/100 ml; #, correlation eoctficiont; ninn, number of binding sitss on AGE; Kaar.
ussocintion constant of drug far AGI the value of RaceKaor s vbtained from aquation 6 and given in MY, assuming a molecular weight of 40,000,

+ . study done with innlated AGP (in vitro) instead of planma/serum (in vivo); 7, very high valus reperted for AGP ia serum of normals.

It is not possible to discuss all relationthips in table 8
in detail, Instead, in table 9 the data relating to propran-
olol have been given. Propranolol was chosen because
many studies have been done on this compound. Only
those studies having ¥ = 0.5 were tuken from table 8.
The F test of significance indicates a higher than 99%
probubility for these relationships. If une takes into
account that thesc data originate from different sources
and refer to different diseases, the correspondence in the
slope of the various linear relationships is rerarkabla.
According to equation 6, this slope represents naaeKaar,
which should be constant as long as the molecular prop-
erties of the AGP have not changed. So despite the fact
that heterogeneity can be expectsd due to the diseases
(soe section IT D), it seems that this heterogeneity does
not strongly influence the binding constants of propran-
olol.

The value of the constant term in the linear relation-
ghips in this column of table 9 represents the contribu-
tion of HSA and LIPO to B/F. This varies in the various
cases described. According to equation 6, this is due to

variation in the concentration and number of binding
sites of HSA and LIPO.

The linear relationships also allow us to calculate the
contribution of AGP o the fraction bound. Examples
dre given in table 9. By substituting a given AGP con-
centration in the linear relationship (second column),
the corresponding B/F, and therefore B value, can easily
be calculated. This has been done for three values of the
AQGP concentration, namely, zero, 73, and 218 mg/100
ml. Note that the average value of the AGP concentration
in pormal conditivns (see section IIT A) 18 73 mg/100 ml.
In comparing these B values, one should take the stand-
ard errors into account. It is then svident that the
calculated values of B as predicted from the various
studies are very consistent, as can be seen from the last
three columna in table 9.

The linear relationships further permit one to calculete
the contribution of AGP to the total binding in the
following way. The value of (B/F)aae can be calculated
for a given value of the AGP concentration. Dividing thia
by the value of the total B/F gives a number which
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represents the fraction of the total drug bound that is
accounted for by AGP. The last column in table 8 gives
gome rumbers for an AGP concenlration of 73 mg/100
ml, The reaulta of the various studies show that AGP
‘accounts for more than 50% of the binding. -

In table 10 the binding parameters in plasma for AGP
and TISA arc summarized, These datu were obtained
from the fitting of Scatchard plots measured in plasma
on the assumption of the presence on AGP and HSA of
Lwo classes of binding sites, one with a high affinity and
4 low capacity and the other one with a low affinity and
# high capacity. From these parameters too it is possible
to estimate the rclative contribution of AGP and HSA
to the total plasma binding. ‘Thir method is 4 different
way of approaching the problem discussed in this section.
However, as only a very limited number of studies have
been reported, a detailed comparison cannot be made.

KKEMER, WILTING, AND JANSSEN

Pike et al. (412, 414, 415) and Suguki et al. (517) used ¥
plasma that was deficient in several plasma protein frac.-J&
tions in nrder to study the binding of acidic, neutral, and 3}
basic drugs in plasma. They found that the binding of ‘@&
basic drugs decreased considerably in AGP-deficient ik
plarms. A decrease wag observed for acidic and neutral
drugs only in HSA-deficient plasma in aceordance with
the evidance presented ahove. ¥

It is clear that the data presented in this section'J¥
confirm that AGP makes an imporlant contribution to §
the binding of many drugs. -

Displacement studies have been performed in order to 3
obtain information about the possibility of clinically 3¥
relcvant competition phenomena in vive (168, 187, 337, 48
243, 362-364, 401, 460485, 544, 581, 588). McElnay and i
D'Arcy (337) reported receatly that the clinical impor- &
tance of drug displacement during combined drug ther--¥i%

TABLE 9
Further analysis of prepransiol binding data from table 8

Fraction of bound

R

N

F et of s B , " : drug, Lound by

No.* vear & bt L r AGP) =78 1AGI] =210 ey

: myeificiace woPl-0  Ulioal mam m A o
XXX y'=0.118 (0,007)x — 0.81 (0.86) 1,102 = 285 074 0.88 (0.01) - 0.96 (0.003) 1.12 (0.16)
XL y=0064 0.008)x + 540 (1.10) 1,19 - 4R 079 084 (0.03) - 0.91(0.01) - 0.6 (0.005) 0.48 (0.08)
KLU y=0.071 (0.007)x + 3.80 (0.80) 17 =111 059 - 0.79 (0:03) - 080 (0.01) 095 (0.0n4) 0.58 (0.08)
RLIO -y = 0086 (0.007)x — .01 {0.U88) 1,56 =185 077 0.00(1.08) - 087 (0.02) - 0.95 (0.004) 1.00 (0.16)
XLIV - y = 0.n96 (0.008)x ~ 0.02 (0.81) 140 = 138 0.78 7 0.00 {127y 0.87(0.02)  0.95 (0.00¢) 1.00 (0.16)
KIVT - ¥ = 0,068 (0.010)x + 3.67 (0.83) 19=31 0.78 - 0.19 (0.04) © 0.89(0.01). - 0.84 (0.00R) 0.54 (0.12)
XLV -y = 0.053 {0.004)x -+ 0.45 (0.56) 1,21 =137 0.87 - 0.31(0.27) - 0.81:{0.02) - .92 (D.006) 0.90 {0.15)
L y=0.135(0.019)x + 0.63 {3.39) 1,14 = 51 079 0.39 (1.28) 0.91 (0.03) - - 0.97 (0.006) 0.94 (0.35)
LI -y = U028 (0.002)x + 0.05 (0.41) 1,12 = 216 0.85 - 008 (0.37)  0.08 (0.08) - 088 (0.012) 0.98 (0.2))
LTy »0.086 (0.002)x + 3.59 (0.42) 111 =2224 089  0.78(0.00) 0.91 (0.00) -~ 0.96 (U.001} 0.68 (0.03}
LIy = 0039 (0.008)x + 1.60 (0.68) 1,38 = 08 0.50  0.81(0.10):  0.82 (0.03) = 0.1 (0.012) 0.64 (0.15)

* The pumbars in the tirst cohumn refer to the eompounds in ble &

1 In Lhe secand column, y repracants H/F and x repravcuts the AGP concentration in mg/100 ml. Numbers in purtotheses in this and in other : |
columng in this table represant the stondard error in this parametar. The standard error in the value of B, denoted by Su, {ollawn from the: [l
relationehip Sp = (1 +y)™-3, = 3

TABLE IV
Survey of binding parumeters for AGP and HSA i plasma
- Neo Catreyory Drug ; AucrPanr” Kuaw [M']Y Ryiia Prsa Kpu (M7'] Ref,
1. Anesthetic Bupivocaine pH 7.4 7N pH74=170 140
pH dependent pH undependent
(1.56 ~ 2.14) X 107" (1,69 = 0.6) X 0.53 = 0.21 - (4.21 = 5.03) X 10°
. n*

I Trieyclic ustidepresaant  Amitriptyling 1.6%10™* X9 % 10 4.1 %107 7.3 x 107 B3
Il Tricyelic sntideprecssnt = Nortriptyline 36 x 10 1.8 %10 1.8 x 10~ 1.4 % 10° 83
TV Tranguiliser Thioridazine 8.9 %107 881

V. Besta-blocker Alprenclol (3-8) x 10° 296
Vi Beta.hincker Oxprenolol 8% 107 1.3 x 10 YRR

VIl Beta-blocker Propranolol Binding in serum deficiiot in ACP daoreases, but no affest in serum deficient -~ 412 -
' in HSA ~ 414
VIIl  Bats-blocker Propranolol Stereosslective binding Lo AGP of sume order s to plasma, but different in 557
HSA
IX  Bets-blocker Propeanolol 204 % 107 5.87 x 104 "o
X . Aptiarrhythmic Quinidine Binding in serum deficient in AGP dscreases considsrably 412 4
Quinidine 349 % 107 1.17 % 10° 314 x10°° 133 % 108 164
X1 Antiepileptic Carbamsxepine - 2.2 2.4 x10* 9 4.6 x 10° 340 .
( * ocoPans a0d NyuaaPras, binding capasity to AGP and HSA, reapectively, in plosma, using Searchard plots.

§ Koore a1d Ky, affinity constunt to AGP und HSA, respoctivaly, in plasma, ralculated from Seatchard plots.




