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SUMMARY 

Drug binding to plasma proteins is an important determinant on tie pharmacological 
fate of that drug. With the rapid evolution of dosage regimen compilations, more and 
more pharmacokinetic parameters are being considered. The present study describes a 
simple system which enabies the correlation of drug protein bjnd~g with variable plas- 
ma protein profile, and suggests how such information may be of value in the regulation 
of drug dosage. 

-- - 

Many drugs in clinical usage are bound to plasma proteins, mainly albumin. Only free, 
unbound drug is ~era~wtic~y active and so any change in binding will put the patient 
at risk of either under-control of his disease symptoms, or overactivity of his snedicam~nt, 
Binding of drugs to plasma proteins is, therefore, an important pharmacokinetic param- 
eter. 

ft is well known that in myocardi~ i~lfarctjon rapid changes occur in the plasma pro- 
teir, profile in the first week, returning to normal in three to five weeks (Johansson et al., 
1972). This is also true for surgical trauma (Aronsen et al.. 1972). 

In uraemic patients the plasma protein binding of pentobarbital, diphenylhydanto~n 
(Ehmebo and Odar-Cede&f, 1975). antimicrobial agents (Craig and Wagn~d, 1974): 
digitoxin (Shoeman and Azamoff, 1972), digoxin (Storstein, 1976), phenylbutazone and 
thiopentone (Andreasen, 1973) is decreased. 

A routine system is, therefore, required for the correiatjon of protein bindj~g of drugs 
with changing protein profile in order that dosage regimens may be altered accordingly. 

(a) The plasma protein profile is found using\established procedures. Total protein is 
measured by an Auto Analyser technique and albumin by the bromcresol green technique 
(Nisbet et al., 1973). Electrophoretic separation is then carried out on cellulose acetate 
plates and the plates mounted on glass slides. Densitometric scanning of these slides gives 
rise to a trace (Fig. 1). The integrated area under each curve on the trace is proportional 
to the amount of each protein fraction present. These proportions are related back to 
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cel;ulose acetate plate mounted on slide after 
electrophoresis of patient’s plasma. 

Distance of electrophoretic bands front origin 

Fig. 1. Densitometer absoqption curve; the peaks from left to right represent albumin, alpha-l, alpha-& 
beta and gamma globulins. 

total protein concentration and the amount in each protein fmction is then calculated. 
(‘cl) Plasma protein binding parameters are found using a custom built multicavity dial- 

ysis cell of dimensions ‘7 X 9 X 4 cm (Fig. 2). The cell consists of two machined slabs of per- 
spex into which cavities have been cut. Pre-soaked visking, which acts as the semi-perme- 
able membrane, is plac:ed between the slabs. The slabs are held together with 6 steel bolts 
to give a watertight seal. Perspex stoppers of a diameter large enough to enable sample 
removal from individual1 dialysis chambers are used. 

Each cavity is of 1.2 ml capacity. Each of the cavities on one side of the visking are 
filled with 1 ml of a drug solution in .isotonic phosphate buffer at pH 7.4; 1.0 ml of 

Fig. 2. The MultiCaW Equilibrium Dialysis Cell is placed in a shaking water-bath at 37°C until equil- 
ibrium is attained. 
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osite side of the m~mbr~e. range 
tal ruil so that 12 data pomts can 

shakes in a ~o~tro~~ed temperature (37OC) 
; samples are then ~thdraw~ from either 

hese samples. ConcentratiQ~s of the drug in buffer 
~r~e~~age bound values are then calculated for the drug 

ecific work, when a drug is known to be 
re specific birding parameters n (numbers of 
nity coefficient or association constants) may 

be found, as rn~~~r in ~o~~e~tratio~ of the plasma and a range of bound and free drug 
molar concentrations at equilibrium is known. To obtain n and k values, these data can be 
~ro~~~ssed ~s~~~ the ~~~-~~near repression analysis ~rogramme, N~NLIN (Metzler, 1969). 
w~tlt rhe s~bro~tir~es sloops in Figs. 3 and 4. 

Gzges in ~er~e~ta~e boned and in n and k values will alter the distributi~~R and free 
piasma levels of a drug. Explanation of such deviations from the norm may be found by 
the examination of the patient’s plasma protein profile, e.g. a decrease in the binding of a 
c%ain drug may be due to plasma albumin deficiency. 

~~~ariations in binding may not be entirely due to changes in plasma protein profile. 
but may be due to more subtle parameters, e.g. competition for binding sites by endo- 
genous substances whose titre has become elevated due to a diseased state (Reidenberg, 
1976). 

Further biochemical screening of plasma will be needed in these cases in order that a 
more complet= pila~acokinetic picture can be built up. 

However. with rout~e use of the described system, useful correlations Setween plasma 
protein binding and plasma protein profile may become apparent. Such parameters woufd 
Frove useful in the clinical setting in the calculation of dosage regimens. 

SueROirrINB~DF~C(F,p,CON,VAL,X,I,J,ISFRC,X\rBC,T,~,NOBS) 
DmNSION ISPKC(IDIJ~,NOBS~IDI8~ 
DOIJBLR PRgCISION P~IDI).VAL(IDb).F,CON(ID2~,T(fU~),W(ID3).X. 

Y; 

I: PROTEIN BINDING. ONE SITE : C1R VS. C 
L: SBLLBRS AND KOCK-UESLR TYPE PLOT 
Car** IF ORIGINAL DATA NOT C/R AND C, TRilNSFORM WHEN ISPEC(B)--I 
.?4tW** THIS MGDBL COULD BE ENTXRELY LINEARIZED 
c TW S'ARAHETKRS, NO CONSTANTS 
C P(I) : N 
C P(2) t t 
C 

,F~XIP~l~+l.oIP~~)/(Pf2)t1.0&4) 
RKTURN 
END 
FINISH 

fig. 3. Furdon to be fitted to the non-linear regression analysis computer programme, NOMJN 
1969), where only primary biiating sites are iQdi~at~d. 
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C 
C 

SIJBROUTINB DFUNC(F.P.CON.VIUI.X,I,J,ISPEC,~C,Y,W,NOBS~ 
DIMtNSION ISPBC(IDl3),NOBS(IDIB) 
WDBLB PXBcISION P(IDI).V~(ID6),F,CON(:~DZ),Y(ID4),W(IDS),X, 
IXVBC(ID3) 
~/Bl/IDI,IDZ,ID3,ID4,ID5,ID6,ID7,ID9,ID9,IDlO,I~l1,IDl2. 
1ID13,1D14,1D15,1D16,1Dl7,~18 

TUO BINDING SITBS R vs c 
@*** IF ORIGINAL DATA NOT R/C and R. TRAN!iFOM WHBN ISPSC(S)--I 
C FOUB PARAHBTBXS,.NO CONSTANTS 
C P(I) : Nl 
C P(2) : It1 
C P(3) : m2 
C P(4) : X2 
C 

IF (ISPEC(E).NB.-I) GO TO I 
DO 2 II-I,ISPBC(P) 
XVBc(Ir)-XVEC(II)/Y(II) 
Y(II)-XVBC(II)*Y(II) 

2 CONTINDB 
1 COWT.INK 

~-P(l)~P(2)rl.OE4~X/(l.O+P(Z)+I.OE4*X) 
l +P(~)I?P(~)~I.OE~~X/(I.O+P(C)+~.OE~+X) 
BFmXN 
END 
FINISE 

Fig. 4. Function to be fitted to the non-linear regression analysis computer programme, NONLIN 
(Metzler, 1969), where primary and secondary binding sites are indicate& 
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