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radiol_gand, PCP and some of its analogs were shown to compete for muscari-
nic binding sites (4). These studies demonstrated a good correlation be-
tween the antimuscarinic potencies measured for PCP and its derivatives in
isolated organ preparations and the affinity of these drugs for the musca-
rinic binding sites in membranes from mouse brain (4). In related studies,
quantum chemical calculations had identified an acetylcholine-like inter-
action pharmacophore in PCP (5,6) and this made possible the prediction of
antimuscarinic potencies for novel PCP derivatives (7) which were subsequent-
ly synthesized (8). The antimuscarinic properties observed experimentally
for these compounds (8) confirmed the ranking predicted theoretically from
the ACh-like interaction pharmacophore (7). The binding of PCP and a large
number of analogs to sit_s labeled by muscarinic antagonists was confirmed
in binding studies with JII-QNB using membranes from rat brain (g,lO) and

-_ from guinea pig ileum (I0). It seems clear, however, that the muscarinic
actions of PCP cannot explain the entire spectrum of pharmacological and be-
havioral responses elicited by PCP and its analogs (2). Recently, two dif-
ferent laboratories reported results on PCP binding to a class of distinct,

specific PCP receptors in membranes from rat brain homogen_tes (II,12).
These conclusions rest on direct binding experiments with JH-PCP using the
rapid filtration method. From these studies PCP appeared to bind specific-
ally with an affinity of 0.15 to 0.25 pM to sites that did not seem to bind
putative neurotransmitters and neuromodulators.

These recent attempt_ (ll,12) to characterize PCP binding by direct la-
beling of the sites with JH-PCP using a rapid filtration method are intriguing
because it has long been assumed that for ligands with relatively low affinity
(Kd > O.l vM) the rapid filtration method may not work at all (13). Moreover,
in the two recently published reports (If,12), the competing ligand for the
characterization of "nonspecific" binding was unlabeled PCP although it is
usually accepted that in order to avoid artifacts it is preferable to use a
masking ligand that is chemically different from the radiolabeled ligand (13).

In an attempt to understand the nature of the specific binding of PCP
as reported (ll,12) we performed a series of controls that constitute nec-
essary and well established probes of the binding characteristics [e.g.,
see (14,15)]. We report here experiments that lead to the conclusion that

_ the rapid filtration method as used recently (if,12) can produce artifacts
in the characterization of pharmacologically relevant binding sites of °H-
PCP.

Materials and Methods

Male rats (200-250g) were killed by decapitation, their brains removed,
weighed and homogenized in 40 vol. ice cold 0.32M sucrose (lO strokes in
Teflon pestle glass homogenizer and twice for 15 seconds in Polytron, set-
ting #7). The homogenate was centrifuged for lO min at lO00xg and the pel-
let discarded. The supernatant, Sl, was centrifuged for 12 min at 40,O00xg.
The pellet (P2) was washed by suspension in 40 volumes of 50mM Tris HCl
(pH=7.4 at O°C) followed by centrifugation at 40,OOOxg for 12 min. Two
such washes were performed. The washed P2 was resuspended in lO volumes
of the same buffer and was kept on ice until used.

Denaturation of tissue from this fraction was carried out by placing it
in a boiling water bath for 5 min. Protein was determined according to Lowry
et al. (16) with bovine serum albumin as standard. Protein contents stated
for denatured tissue are the amounts before denaturation.

In a typical bindin9 experiment, l.Oml of 50mM Tris HCf (pH= 7.4, D°C)
containing the drugs was incubated in test tubes at O°C for 30 min with and
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without the P2 fraction (0.3-0.5 mg protein/assay). The contents were poured
onto GF/B filters (Whatman) mounted over vacuum. Usually the test tubes were
washed once and the filters were washed twice with 3.0mi of 50mM Tris HCf

(pH= 7.4, O°C). When conditions in (12) were duplicated, washing was as des-
cribed there. The radioactivity trapped on the filters was measured with lOml
of scintillation cocktail (formula 963 of New England Nuclear Co., Boston)
using a Beckman Lsgo0 with 43% efficiency.

3H-PCP was obtained from two different sources: New EngIand Nuclear Co.
(60 Ci/mmol, Lot #I031-202) which contained about 7% impurities, and from Dr.
O. Buchman, Nuclear Research Center, Negev, Israel (19.0 Ci/mmol) with >99.5%
chemical purity. The purity of the labeled compounds was analyzed on three
TLC silicagel systems (250 _m): i) n-butanol/glacial acetic acid/water (150/
24/60); ii) methanol/benzene (120/80); iii) methanol. The tritiated PCP from
New England Nuclear Co. was purified with Sephadex ion exchanger (SP C-25,

Pharmacia). Loading of the PCP an_ elution of the impurity were done with
5mM sodium phosphate pH= 7.4; the °H-PCP, identified by TLC, was eluted w_th
50mM of the same buffer. Most experiments were done with the 19 Ci/nwnol_H-
PCP diluted to 2 Ci/mmo1.

PCP, N-[1-(2-thienyl) cyclohexyl] piperidine (TCP), N-ethy1-1-phenyl cyc-
1ohexylamine (PCE), (1-[l-phenylcyclohexyl] morpholine (PCM) were obtained from
NIDA. Atropine (sulphate hydrate) was bought from Calbiochem and (+) Ketamine
from Brystol Comp., Syracuse. Triatiated (_) QNB (20 Ci/mmol) and _-LSD (13.3
Ci/_nol were bought from New England Nuclear Co. 5-Hydroxytryptamine (oxalate)
and Tris buffer from Sigma Co.

Results and Discussion

Specific Bindin9 of 3H-PCP to Filters and to Native _nd Denatured Rat
Brain Homo_enate. In preliminary controls we found that _H-PCP binds to the
GF/B glass fiber filters Used in the rapid filtration method. In order to
compare this finding with the reported results of saturation experiments (II,
2) we examined the binding to filters as a function of the concentration of
H-PCP using the experimental protocol as published (12). For the concentra-

tion range of 3H-PCP used (12), the difference between the amount of labeled
- Iigand bound to filters in the presence and absence of 100 _JMunlabeled PCP

is saturable and appears to have all the characteristics of "specific bind-
ing" (Figure I): The analysis (performed on the PROPHET computer system)
of the net binding curves (total binding minus binding in the presence of
IOOuM PCP) yields an excellent hyperbolic fit to the Michaelis-Menten equa-
tion, a linear Scatchard plot (Fig. I), and a Hill plot with slope not sig-
nificantly different from unity. The binding parameters, Kd and Bmax, ob-
tained from all three methods of analysis are in good agreement (Table l).
As expected from the relationship between the relatively low affinity of the
radioligand (Kd >0.I uM) and the a11owable separation i.e., washing time
(<0.1 sec. according to Table I in (13)), we observed unusually high scatter

of the experimental results. All values reported are therefore averages
from sextuplicate determinations. Because oH-PCP showed high adsorbance to
almost any surface, each supporting grid (crucible) of the GF/B filter was
used only once in an experiment.

The specific binding of tritiated P_P to the P2 fraction (Figs. 2 and 3)
was found to be very similar to the binding of JH-PCP by glass fiber filters

alone (Fig. I). The Kd values obtained from the hyperbolic fit and from the
Scatchard plot are very nearly the same for JH-PCP binding to filters alone
or to filters and native or denatured tissue (Table l). Following the pub-
lished experimental protocol (12) we found Bmax values (expressed as pico-
moles per assay) that are very similar for a11 three types of binding materi-
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Table I. Bindingparametersof [3H]-PCPto GF/B filtersand nativeand de-
naturedP2 fractionfromrat brain membranes.*

Kd (uM) Bmax (pmol/assa)')

Binding Hyperbolic Scatchard Hyperbolic Scatchard HiI1
material fit plot fit plot Coefficient

GF/B filters 0.28_0.21 0.24+_0.12 1.21+0.50 1.14_0.30 l.Ol_O.l

NativeP2 0.34+-0.08 0.30+_0.08 1.11+-0.61 1.06+-0.61 0.96+_0.01

DenaturedP2 0.34+_0.14 0.36+_0.30 2.0 _I.0 2.4_1.3 0.95+_0.09

*Data are averagesfrom two saturationexperiments. In each saturationex-
perimentbindingto filtersand to nativeand denaturedtissueis determined
in parallelwith the same solutionsand tissuepreparationsin sextuplicate
determinations(O.4mgprotein/assay).
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als (TableI). Resultsobtainedwith purifiedand nonpurified3H-PCP(60 Ci/
mmol) were identical.

Specific Binding of [3H]-PCP as a Function of Proteio Content. To elucidate
the relationbetweenthe apparentlyspecificbindingof [_H]-PCPto filtersand
to materialfrom rat brain homogenates(nativeas well as denatured)we analyzed
the bindingas a functionof the proteincontentper assay. The proteincon-
tent per assay used in the recentreportson _H-PCPbindingdifferedgreatly:
O.5mg (12),and 1.8 mg (11). Also differentwere the incubationtemperatures:
4°C,and 25°C,respectively. In orderto reproducetheseconditionswe studied
the binding od 3H-PCP in two ranges of protein concentration and at two diffe-
rent incubationtemperatures,correspondingto the publishedwork: i_ 85nM
H-PCP with 0.03 to 0.30mg proteinper assay at O°C; and ii) 100nM _H-PCPwith
O.2mg to 1.45mg protineper assay at 25°C.

The dependenceof the amountof specificallybound 3H-PCPon the amount
of proteinper assay is shown in Figure4 for the first set of conditions
describedabove. In the regionbetween0.03 and 0.2 mg proteinthe amount
boundappearsto be practicallyconstantand nearly identicalto the amount
boundto filtersalone. Even at higherconcentrationsthe "specificbinding"
appearsto be composedof at least65 percentfilterbinding. Statistically,
the experimentalpointsfit a line (r= 0.89) with a slopeof 0.87 and an in-
terceptof 0.21. Thus 3H-PCPbindingdoes not extrapolateto zeroat zero
proteinper assay:the intercepti_ significantlydifferentfrom zero, p=
0.007. The extrapolatedvalue of _H-PCPbindingat zero proteinis clo_e
to the amountbound to the GF/B filterswhen the sameconcentrationof aH-
PCP is used in the fi1_erbindingexperiments(0.29+0.05pmol, n=2). The
proteindependenceof _H-PCPbindingto denaturedtTssueunder the same
experimentalconditionsyieldsresultsthat are not differentfrom those
obtainedwith nativematerial,accordingto the Friedmanrank sums method
test (17) in whichbindingvaluesfor each of the six replicatesof each
protein concentration were compared.

With the secondset of conditionsdescribedabove,the dependenceofspecificbinding H-PCPon proteinamountswas also found to fit (r= 0.88)
a line (Fig.5) that does not extrapolateto zero (slope=0.34; intercept=
0.3,the interceptis significantlydifferentfrom zero p= 0.06). Here
againthe nativeand denaturedmaterialsexhibitthe samebehavior,and the
interceptis not significantlydifferentfromthe amountof specificbinding
to GF/Bfiltersmeasured in separateexperimentsunder the same conditions.

Comparisonof 3H-PCPBinding3Characteristicsto those of Other Radio-
ligands. The characteristicsof H-PCPbindingto both GF/B filtersand de-
natured tissue are not shared by other rad_oligands used in binding studies
with the rapid filtration method, such as JH-D-LSD or JH-QNB. We compared
the characteristics of "specific binding" of radiolabeled PCP, LSD and QNB
to the same tissue preparations, both native and denatured. Equal amounts
of tissue were used in the assays for all ligands (0.29 mg protein per assay)
but different incubation protocols were followed according to the conditions
reported in the literaturel i) 100 _M unlabeled PCP were used to define non-
specific binding of 80nM [JH]-PCP incubated for 30 minutes at O°C, according
to (12); ii) lOuM unlabeled 5-HT were used to define nonspecific binding
of O.6nM [JH]-D-LSD incubated for 90 minutes at 25°C, according to (18);
iii) 1 uM unlabeled atropine was used to define nonspecific binding of
O.6nM [3H]-QNB incubated for 90 minutes at 25°C, accordin9 to (Ig). Results
in Table 2 show that of the three ligands compared only [JH]-PCP exhibits
specificbindingto both GF/B filtersand denaturedtissue. Earlierwork
has shown that the linear dependence of [3H]-QNB (19) and [3H]-D-LSD (20)
binding on protein concentration extrapolates to zero specific binding at
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_h Specific binding of [3H]-PCP (85riM)to native Po fraction from ratomogenate under conditions described in (12). P_ints are the ave-
rages of sextuplicate deteminations. See text for further details. Amount
bound to filters in the absence of tissue (D) was calculated from a satu-
ration experiment such as that shown in Fig. I.

Table 2. Total and specific binding (fmols/assay) of different radioligands
-, to the same binding materials.

Radiolabeled Type of GF/B Native Denatured

li_and bindin9 filters tissue tissue

PCP* Total 290+ 30 370+ 30 550+ 30

Specific 240 + 40 300 + 30 400 + 70

D-LSDt Total 2 + 0 17+ 0 8 + 0

Specific 0 11+ I 0

QNB# Total l+0 170+6 3+ 0

Specific 0 168+ 6 0

* 80 nM [3H]-PCP/IO0 uM PCP, O°C, 30 min.

t 0.6 nM [JH]-LSD/IO uM 5-HT, 25°C, 90 min - Ref. 20.
# 0.6 nM [JH]-QNB/I _M atropine, 25°C, 90 min - Ref. 19.
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zero protein content, but this is not so for 3H-PCP (Figs. 4 and 5).

Artifacts _f the Rapid Dissociation of Bound 3H-PCP. The dissociation
rate of bound [JH]-PCP was estimated (II,12) from the rapid filtration ex-
periments: full dissociation was observed (11) in less than 1 minute at 25°C,
while at O°C a dissociation constant of 0.48 min -l was calculated by Zukin

and Zukin (12). These kinetics are much faster3than the observed bindingrates of other radiolabeled ligands, including H-QNB and H-D-LSD, and

should cause great difficulties in the use of the rapid filtration _uthod:When tissue - containing filters are washed to remove the unbound [ H]-PCP,
a significant amount of "specifically bound" radiollgand should also be
displaced due to the fast dissociation rate. Figure 6 shows the effect of
washing on the specific binding of three _adiolabeled ligands: PCP, D-LSD
and QNB. Only the "specific binding" of JH-PCP is affected by the washing
procedure, and in the same manner for native and denatured tissue. The
degreeof uncertaintyin the amountbound resultingfrom this spurious

diss_ciatlonnegatesthe ,'_l_dityof any determinationof bindingconstants
for JH-PCP with the rapi_ tration method, for the values will be depen-
dent on the washingproceu_r-e.

RegionalDistributionof Specific3H-PCPBinding. We determinedthe
amount of specific binding of 7nM _H-PCP in the Pp fraction obtained from lO
different regions of rat brain (Table 3). Even t_ough tissue was pooled from
three rat brains the amount of protein obtainable from different regions was
not equal: only O.08mg protein were available per assay from the amygdala and
the cervical spinal cord, and only cerebellum, meduila-pons, frontal cortex
and hippocampus yielded P2 fractions from which 0.34 mg protein could be used
per assay. The experiments were carried out in triplicate rather than sex-
tuplicate due to the small amount of tissue in some regions. We nevertheless
considered it necessary to measure the regional distribution in the P2 frac-
tion rather than in whole homogenate [as _n (12)] or in the Sl fraction [as
in (ll)] because the characterization of JH-PCP binding was carried out in
this fraction. It is well known that great differences can occur in radio-
igand binding characteristics of various fractions so that the choice of
H-PCP concentration used to assay regional distributions of binding is

meaningful, with respect to the degree of receptor occupancy, only in the
fraction that has been characterized (also see below).

Resultsin Table 3 show that the amountof 3H-PCPbound per assay is the
same in all regionsand is practicallyidenticalin nativeand in denatured
tissue. In agreement with results described above (Fig. 4) the average amount
bound per assay is indistinguishable from the filter binding under the same
conditions. A spuriousregiohaldistributionsof binding appears(Table3)
if the resultsare normalizedto the amountof proteinand expressedas
amount bound per mg protein. For example, the binding per assay is the same
in the preparationsfrom medulla-pons(105+ lO) and fromthe amygdala
(109_ 14), but becausethe proteinamountTn the preparationfrommedulla-
pons is much larger(0.34mg) than in the amygdalapreparation(0.08mg),
the normalizationfactorto bindingper mg proteinis 2.94 for medulla-pons
and 12.5 for amygdala. This generatesan artifactualdifferencein the
"specificbinding"by yeilding309 + 29 fmol/mgproteinin the medulla-pons
and 1362 + 175 fnml/mgproteinin the amygdala(Table3). This spurious
regional _istribution i_ similar for native and denatured tissue. The re-
gional distribution of JH-PCP binding reported recently (11,12) could well
be a result of the normalization artifact described here. This might also
explain the totally different amounts of binding in regions and totally dif-
ferent regional distribution found in comparing these two reports (II,12).
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Fig. 5 Specific binding of 87nM [3H]-PCP to native (o) and denatured (e)
P2 fraction from rat brain homogenate, under conditions described in (11).
See text for further details. In a control experiment, run in parallel,
no tissue was included ([]). Values shown are the average of sextuplicate
determinations.

Table 3

Regional Distribution of 3H-PCP Binding

mg prot Native Denatured

Region]) assay fmol/assay fmol/mg fmol/assay fmol/mg

Cerebellum 0.34 61 + 9 17g + 26 82 + 7 241 + 20

Medulla pons 0.34 105¥ lO 309¥ 29 56 T 15 165¥43
Frontal Cortex 0.34 76¥ 6 223_ ]8 72 • 8 211 7 23

Cingulate Cortex 0.23 80 ¥ 12 347 ¥ 52 101 ¥ 19 439 ¥ 83
Caudate Nucleus 0.21 76 • 11 361 ¥ 52 59 • B 281 ¥ 38

Hippocampus 0.34 llO ¥ 31 323 ¥ 91 77 ¥ 9 226 ¥ 25
Amygdala 0.08 109_ ]4 1362¥ 175 99¥ 11 1237 _ 137
Subiculum 0.22 83 ¥ 3 377 ¥ 14 64 ¥ 20 290 ¥ 91

Hypothalamus 0.17 60 ¥ 24 354 • 141 62 • 22 369T 129
Cervical spinal cord 0.08 49T 9 612 _ 112 95 T 23 1187 _ 287

Mean 81 + 21 77 + 17
FiIters 91+5

1) Pooled from 3 rat brains. See text and Materials and Methods section for
details.
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Effectsof otherDrugs on the SpecificBindin9 of 3H-PCp. One crite-

rion used to determine the pharmacological relevance of the specific bind-
ing of radiolabeleddrugs restson the identityof the drugs that compete
with the bindingof the labeled]igand. It is expected(]4) that the pharm-
acologyof binding(i.e.,the concentrationsat which the competingligands
are effective, and the rank order of their potencies as competitors) will
correlate with the pharmacology of receptor mediated effects. In the recent
publications(If,12),the competitionof PCP analogswith [_H]-PCPbindingwas
consideredto reflectsucha receptorrelatedpharmacologicalspecificity. To
test the validityof these conclusionswe carriedout competitionexperiments,
using the same conditionsas describedin (]2),on the three types of binding
materials:GF/B filters,nativetissuefromthe P2 fraction,and denatured
tissuefromthe same homogenatepreparatiRn. Table 4 shows that the concen-
trationsneededto inhibit50 percentof aH-PCPbinding,as well as the rank
order of potenciesof the competingligandsare in good agreementfor all bind-
ing materials,includingfiltersand denaturedtissue. Again,a good agree-
ment is obtainedwith the publisheddata (ll,12)suggestingthat the pharmaco-
logicalidentitycriterionis not operativein this case, probablydue tR the
artifactsinherentin the applicationof the rapid filtrationmethodto aH-
PCP binding. It is importantto note that the competitionexperiments(and
the regionaldistributionassaydescribedabove)were carriedout with exceed-
ingly low concentrationsof _H-PCP,as used in the recentreports(II,12).
This was done for the sake of comparisonbut does not representa generally
recommendableprocedure:from the Kd valuespublished(If,12)it followsthat
the 7nM JH-PCP u_ed in (12) would occupy only 4.5 percent of the receptors,
whereasthe lnM aH-PCPused in (ll)would occupyonly 0.4 percentof the re-
ceptors. These occupanciesmay be much too smallto establishreliableligand
competitionrelationshipsor to probe the natureand distributionof binding
sites. In fact, InM aH-PCPis much lower than the loytestconcentrationused
in determiningthe saturationcurve in (ll),and 7nM _H-PCP is the lowest
point on the saturationcurve in (12).

Concludin 9 Remarks

The popularityof the rapid filtrationmethodfor bindingstudieswith
radiolabeledligandsis reflectednot only in its documentedsuccessesin the
characterizationof pharmacologicalreceptorsbut also in the increasingnum-
ber of descriptionsof pitfallsand possibleartifactsencounteredin its use
(21). The controlsand criteriaused in the distinctionof receptorfrom non-
receptor interactions were recently summarized and reviewed (15,21). It is
shown,for example,that spuriQus"specificbinding"to glass fiber filters
such as _monstrated h_r# for aH-PCP also occured with other labeled ligands
(e.g., vLbI-glucagon, (Zbl-insulin, JH-naloxone) to a variety of inert ma-
terials including glass tubes, talcum and millipore filters. It is also
shown in these reviews (15,21) that labeled drugs have been found to inter-
act with naturalsubstancesthat are not likelyto be activepharmacological
receptors (e.g., serum proteins) with relative affinities reflecting poten-
cies in vivo. This is similar to the binding of [JH]-PCP to denatured
tissue, and to the ability of drugs to compete for the "specific JH-PCP bind-
ing" sites on filters and denatured P2 fraction.

The controls performed here to characterize 3H-PCP binding may be help-
ful, as suggested earlier (15,21), in identifying some of the possible arti-
facts of the rapid filtration methods related to the use of a charged, ]ipo-
philic radioligand with a low affinity for biological receptors. It is quite
clear that the extent of net binding to filters must be assessed and that the
linear dependence of specific binding on the amount of protein per assay has
to be testedfor its extrapolationto zero bindingat zerotissue. The sen-
sitivityof specificbindingto the experimentalprotocol(e.g.,washing)
and to protein denaturating conditions (e.g., boiling) have to be determined
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Fig. 6 Effect of the separation procedure (number of washes with 5mi
b_Iffer)on the amount_of specific binding of iOOnM [3H]-PCP (z_),4.SnM
[aH]-D-LSD (o), InM [_H]-QNB (e) tq native Pp fraction from rat brain

(O.3mg protein/assay), and 100nM [aH]-PCP to'denatured P2 fraction (X).
See text and legend to Table 2 for incubation conditions. The specific
binding for each ligand after one washing with 5ml buffer (1.2, 0.04,
0.2, and 1.2 pmol/assay, respectively) was taken as I00 percent. Ver-
tical bars indicate standard deviations from sextuplicate (PCP) or
triplicate (LSD, QNB) determinations.

Table 4 Relative potencies of drugs in reducing [3H]-PCP binding to va-
rious materials.

IC_o*, uM
GF/B Native Denatured Native_ Native§

Dru_ filters tissue tissue tissue tissue

PCPt O.l O.l 0.2 0.23 0.25
TCPt 0.15 0.06 0.08 0.16 0.026
PCEt 2 l I 0.14 ND
PCM# l 5 6 2.4 ND
Ketamine# I00 I00 100 1 7

Atropine# 90 150 150 lO00 > lO

* Concentrations reducing the specific binding of 10 nM [3H]-PCP to 50 per-
cent of control.

t Results are interpolated from a nine point competition curve with unlabeled

ligand concentrations ranging from I0 nM to iOOjwM.
# Results are interpolated from a nine point competition curve with unlabeled

ligand concentrations ranging from 100 nM to ImM.
¶ Ref. 12

§ Ref. 11 (ND- not determined)
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(21). The importance of performing such controls at concentrations of the
labeledligandthat are relevantto its saturationcurve (i.e.,yielding
close to 50 percentoccupancy),but mindful of the necessarylarge ratio
betweenligandconcentrationand receptorconcentrationhas also keen es-
tablished(15). The resultsof such controlsperformedhere for JH-PCPbind-
ing to the P2 fractionfrom rat brain homogenatesindicatethat to the extent
that bindingsites were identifiedrecentlyusingthe rapid filtrationmethod
ill,12),theydo not fulfillthe criteriafor discriminationbetweenreceptor
and nonreceptorinteractions(15). It is interestingto note that the physico-
chemicalparametersthat determinethe equal rank order of bindingof PCP de-
rivativesto GF/B filtersand to nativeand denaturedtissueare also related

to the activityof these compoun_ in the rotarodtest. The correlationob-
servedrecently(if,12)between H-PCP bindingand rotarodactivitymay be a
reflectionof this relationfor it is wellknown that pharmacologicalactivity
oftencorrelateswell with the physicochemicalpropertiesof drugs such as

- their pKa valuesor their oil/waterpartitioncoefficients.

Our conclusionsregardingthe artifactsof the rapid filtration(_ethod
that preventit fromyieldingmeaningfulresultsfor ligandssuch as °H-PCPdo
not precludewsing other methods (e.g.,dialysis,centrifugation)to separate
tissueboundJH-PCP fromthe free radiolabeledligandin experimentsdesigned
to characterizeof high affinitybindingsites of PCP.
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