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DRUG BINDING TO HUMAN AGP IN HEALTH AND DISEASE
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TABLE 7
Survey of studies dealing with the binding to AGP
— No., Cuatagnry Drug Raf.
1 Alpba-blueker Nicergtline 433
b Alpha bloeker Prazouin 93, 136, 160, 200, 447, 542
144 Ansgrhatic/analgesie Alfentanil 246, 318
v Analgasic Fentanil aa
v Analgesic/anssthetic Ketumine 133
VI Analgesic Meperedine 69, 242, 367
vi Analgeiic Methadone 7,136, 436, 521
vl Anslyesic Phenylbutuzin 545
= Anosthetic Bupivacains 128,130, 140, 404, 110
X Anasthetic Etidocaine 138, 857, 410
X1 Ansatlictic/antinrrhythemic Lidocaine A4, 63,71, 134, 138, 186, 159,
. 101, 197, 206, 250, 285, 410,
; 411, 459-444, 493, 585
X11 Ansathetic Phencyelidine a1, 190, 390
Xix Antiarrhythmie Aprindine 22, 524 ]
XIv Antiarrhythmic Disopyreanire 10a; 71, 78,79, 187, 138, 138,
185, 222, 273, 233, 244, 264,
318-817, 348, 357, 412, 4114
Xv Antiarchythmic Quinidine 87, 88, 135, 154, 170-172, 210,
. 2K1, 376, 377, 412, 415
XVi Antiarrhytbmic Verapanyil 136, 187, 191, 289, 338, 588
Xvi Antibiotic Erythromyeio aG, 142, 420
XV Anticoagulant Acrnocoumarcl 545
XX Anticoagulant Dipyridamole 157. 176, 177, 281, 375, 514
XX Anticoaguiant I'CR 8362, thiesopyridin derivative 185
xx1 Anticoagulant “Tielopidine 196
XX Antiwsoagulans Warfarin 544, 545
XX1 Antiepileptic Carbamasspine 37, 304, 339, 340, 432, 631
v Antiepileptic * Phenytoin 45, 411, 462, 549
XXV Antiiafllammatary agent . Nuproxen 408
XXV Beta-blocker Alprenalo) 42, 49, 75, 136, 235, 238, 408
xxXvii Brta-blocker . Metoprolo! 42,48 .
xxviu Pata-blocker Oxprenols) 42485, 2711
XXIX Beta-hlnekar Pindolo] and 8 mluted compounds 42, 48, 305
XXX Hata-hlocker 'Propranolol 8, 11, 16, 41-48, 63, 88, BT, 1860,
1A, 177. 194, 238, 247, 261,
274, 282, 342, 350, 363, 394,
19’1, 298, 100, 409, 411, 412,
421, 443, 449, 450, 462, 480,
488, 505, 549, 551, 387, 582,
383, B85
XXX1 Betu-blacker . Timolo] 42, 43
XXX Estrogen - Progesterons 128, 177, 181, 182, 272, 274,
294, 442, 806, 559; 565-568,
582 :
rXxin Estrogen Cortexoni 182, 272
Cortisol
7 Testosrerone
Eatradiol
xXxxav Neiromuscular hlocker Metocurine B8
XXXV Neurnmtscular blocksr d-Tuboturarine 685
KXXVT Paychotrupic Amitriptylina A, 85, 86, 160, 412, 418, 415,
483 :
ARXVY Peychotropic - Chlorpromasine 158, 176, 282, 358, 3R3, 408,
. 442, 549, 551
XXXVIT Puychotropice Cytlaszindol 520
xXxoax Psychotropic Dasmethylimipramine B4, 354, 255, 561
XL Puychotropic Diazepum 5, 84, 134, 206, 282, 382, 442,
482, 685
Xil Payubotropic Dazepin 160, 552
XLII Paychotropic Fluphenazine wm2
xuut Peychotropie Huloperido) 282, 462
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18 KREMER, WILTING, AND JANSSEN
TABLE 7
No. Cavegary Drve Ref.
XLV Paychntropic imipramine €, 63, 76, 180, 163, 102, 183,
24, 055, 081, 287. 288, 332,
359,°3R3, 384, 408, 462, 463
XLV Paychotropic Loxapine 282
XLVi Psychntropic Miancerin 491
XLvil Paychotropic Nortriptyline 82, 83. 160, 412
XLVIN Payebotropie Norzimehidise 101
IL Paychotropic Peruune B2. 8, 86, 136, 429, 450-463
T, Psychotropic Perphenazine 851
LI Paychutiupic " Phanohsrbital 482
Ln Paynhotropic Phenothiazine derivatives 158, 460, 481, 468, 548-551
L Payehotropie Prumuriue 158
" Atepromazine
Protipendyl :
Lv Prythotropic Thioridazing: 26, 283, 380, 381
Lv Paychoeropic Thiothixene 282, 453
Lvi Paychotropic Trinxniam 230
Lvu Paprhotrapic Trifluoperasins 158, 881
LV Paychotropic Zimelidine 101
LIX Vitamin Vitamin Ry 224
LX Fluoreacont proha DAPN, derivative of propranalul {
1,8-Anilinonaphtalene sulfsnate 97,176

given total plasma concentration. Changes in one of the
components (eithier drug or protein) cause sevaral aqui.
libria to shift until 2 new equilibrium is reached. How.
ever, there is no simple relationship between protein
concentration and drug concentration, For the in viva
situation to be discussed below, simplifications can be
made which result in equations that are easicr to handle.
The assumption is that Kics.. is much smaller than one.
If this holds, then equation 2 can be reduced to:

Lohaima = ZF R Cree equation 3

Bubstitution of equation 3 into equation 1 and dividing
by i vicld:

oo, = 1+ 2PK; equation 4

Defining ¢pe./cP™>= a5 the free fraction F, and 1-F as
the bound fruciion B, then:

1/F =1 4+ AaanPareKazs + miga PusaKosa
+ niurvoPrvoKum

B/F = nysiPiorKirs + tasaPucakines
+ nopoPuseKime  equation &

equation 5

Equations 5 and 6, which are much easier to deal with
than equations 1 and 2, can be used to study the influence
of varying AGP concentrations on B/F or 1/F. If the
concentration of HSA and T.YPO remaine constant. then
the binding ratio B/F varies linearly with the AGP
concentration.

From the literature, data were collected on drug levels
in plasma as a function of AGP concentration. Some
authors had already analyzed their data secording to
equation 8. Others presented an analysis in which F was
plotted versus the AGP concentration. However, as
shown in equation 5, only for 1/F versus the AGP con-

centration envld a linear relationship be expected. These
relationships wera replotted by us in the form of B/F -
and are denoted as “transformed” in table 8. :

Table 8 presents a survey of those studies in which
drug binding was measured as a function of AGP von-
centration. The drugr studied are listed in the second
column. Except for prednisolone and triazolam, which '
are neutral, all the drugs are basic ones, and nearly all
of them are positively charged at nautral pH, The next ‘
column gives the AGP range studied. The fourth column
shows that the free fraction F might indeed vary strongly, :
and it ia this variation which might have therapeutic °
conscquences. Column 6 gives the linear eorrelation
found between B/F (y) and the AGF concentration (x), -
expresscd in mg/100 ml, together with the correlation
coefficient r. As judged by this value of r, many good
linear relationships are found, which meuns that the :
variation in £, and therefore in cy.., is caused hy the -
veriation in the AGP concentration. It should be noted -
that not all relationships reported in table 8 are signifi- .
cant, particularly when r becomes smaller than 0.7. Then -
r#is emaller than 0.5, which in turn means that only 80% - ;
of the total variance can be explained by the observed -
relationship. The variation oceurring in the HSA level -
in discase states (table 6) may be a possihle reason.

The value of nagpKace has been calculated from the
slope of the relationships given in table 8 (column 7). i

Two compounds (VI and XXXII) show a relativaly high g

value of nagpKace. About 90% of the remaining values -
arc found in a relatively small range between 8 x 10* M~ .}
and 8 X 10° M. This is surprising and probably points -
to some common structural elements in these drugs. In -}
addition, these values allowed us to-verify that, for the’

most cases studied, Kcp. was indeed much smaller than 3
one. Lidocaine might be an exception (285). '
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Surucy of tha vtudies dealing with the correistion between the hinding ratic aril the concentralion of AGP in plasmajecrum for several drugs nnd
in aeueral duseain states

e .

- LVTY ¢
No. Drug thasase (’:;'/Pwrgﬁ} Franne HiF :t:ulg‘;’u Hel.
1 Alprenolol Hsalthy people as-112 0.22-008 - y=(053x +1.97 2.14 408, fig. 1,
rw=072 transformed
11 Alprenolol Prognancy {mother/ B-70 044012 y = 0.073x + 0.5% 2.9% 218, fig. 7
newbom) r&072 :
I Amitriptylipe Depreusive patienta 17-118 0.12-0.02 'y = 0.214x + 6.60 8.56 529, fig. 3,
' (concentra: F= 07 tranaformed
. tion ol 8-
variant of
CnAGPY
~+ Correlatinn with S-vanant of AGP more evidént thon with tolal plosma AGP
TV Carbamazepine Epilepsy B7-210 00,3217 y= 0006z + 38.15 0.25 121, fig 1,
. r=0.42 transtormed
V- Carbamazepine- - Epilepsy G0-210 651033 ¥ 0004z + 1,12 ais 121, fig. 1,
10,1 1mpoxide re= 054 Lranaformed
VI: Chlormpromagine . Healthy peaple, renal 40-25R 0.022-0.005 'y = 0.480x + 3.0 17.2 409, Gg. 2,
failure, arthritis, r= 083 transformed
Crohn's disease,
circhosis
VI Disopyruuida Kidney transplant, 35-190 0.68-0.05 y = 0,079y ~ 3.64 3.16 222, fig. 1
recipients r = (.88 (curvilin-
aurl!)
VIIL  Disspyrurnide Acutc myncardial in- §2-24u 0.48~0.08 - 'y~ 00272+ 0.04 1.06 131, fig. B,
faretion P 064 cransformad
1X " Disopyramide Patlents un antiar- 4A-300 058015 y=Uu0192 + 0.04 0.76 78, fig. 3
rhythmio therapy r=086
X Brythromygein Cirrhaain 7-95 0.80-0.15 .~y =0.060%+ 0.13 2.34 86, 6¢.1,
F e .94 transformed
X1 . lmipramine Healthy pesnle 36114 0.41-0,06 y= 00063 + 7.60 2.33 408, fig. 2,
: r=079 transformed
XII  ¥mipramine Age of bealthy psuple ~ “35-180 0:19-0.08 - y'=0015x + 531 0.40 6, Bg. 9,
r®0.31 trangforinad
XINT - Imipramine Sevars burn injury $4-288 019005 ywm 0044y + 2.63 17R - 82, fips 8.
r=0."78 transforined
XIV - Imipramine Healthy people, J3R-200 0.15-0.08 .y = 0.034x + 4.81 1.36 287, fig. 2,
seaoking, habits, ’ rw 0,74 transformed
Aex, age, orul con-
traceplives use,
pregnant Wotoen
XV . Imipramine Feaithy people 47-180(7) 010004 y=0.076x + K48 3.03 256, fig, 2,
r=0.76 tranaformad
XVl Imipramine Cardiac pationts X6-346 0.15-0.05 'y = 0,026x+ 7.88 104 1R9, fig. 2
r=053
XVII . Imipramine Isolated AGP (1) 0-280 U008 Ty e 0081z ~ 0,19 1,65 169, fg. 2
e r =086
XVII - Imipramine Rhsumstoid arthiitis 76-270 0.15-0.07 .y~ 0.0352 + ¢.20 1.40 288 fig. 1
v =082
XIX - Lidocaine Pregiancy (mothot/ - 4-8Y 074024  y = 00262+ 057 1.02 585, fig. 2
: newborn), ora) r= 062
. contraceptives e :
XX - Lidocaine Epiopsy 46-165 0:39-0.17 ¥y 0.0225 + 0.51 0.87 441, fig. 7
rw 081 .
XXI - Lidocaine Healthy people A3-137 0.40-0.20 'y & 0026z + 0.50 1.03 439, fig. 2
r =098
XXII - Lidocaine Myoeardial Infarc. 58-152 038-0.91 "y = 0.023x + 0,08 0.92 440, fig. 1
tion r= Q.89
XXill - Lidoeaine Cancer 30-300 0.36~0.09  y=0.031r + 0.54 1.24 280, fig. 1,
r =061 : tranaformed.
XXV - Lidocaine Runal disease 18-188 050-0.14  y=0.027x+ 0.34 109 . 206, fig ¢
Cr (093
XXV lidocaine Traumea 58-300 0.45-0.12 . y+ 0.020x + 0.16 0.81 185, fig. 2
v e (097




