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POTENCY AND SELECTIVITY in vitro

OF COMPOUNDS RELATED TO

ISOPRENALINE AND ORCIPRENALINE
ON B-ADRENOCEPTORS IN THE GUINEA-PIG

STELLA R. O'DONNELL & JANET C. WANSTALL

Department of Physiology, University of Queensland,
St Lucia, Brisbane, Queensland, 4067, Australia

1 Amines related in structure to either isoprenaline (catechol series) or orciprenaline
(resorcinol series) were examined for activity on isolated trachea (relaxation), atria
(chronotropic action) and perfused hind-limb (vasodilatation) of the guinea-pig.

2 Compounds with a resorcinol nucleus were less potent on all three preparations but more
selective for trachea than were compounds with a catechol nucleus.

3 In both catechol and resorcinol compounds potency on trachea was enhanced by and
selectivity for trachea was favoured by substitution of a p-OH phenyl group in the N-isopropyl,
or by replacement of the N-isopropyl with an N-t-butyl, with or without a p-OH phenyl group.
4 Most of the compounds, particularly the resorcinols, had much lower potencies, relative to
isoprenaline, on hind-limb than on trachea.

5 Some of the problems associated with the quantitative measurement of selectivity and with
sub-classification of $-adrenoceptors are discussed.

Introduction

The classification of (-adrenoceptors into two
sub-groups, $; and B, (Lands, Arnold, McAuliff,
Luduena & Brown, 1967a; Lands, Luduena &
Buzzo, 1967b), accelerated a search for agonist
and antagonist compounds with selectivity of
action on different tissues containing f-adreno-
ceptors. Compounds have subsequently been
described which cause bronchodilatation ($,) in
doses which give rise to minimal cardiac
stimulation (B,). Salbutamol (Cullum, Farmer,
Jack & Levy, 1969), terbutaline (Persson &
Olsson, 1970) and Th 1165a (O’Donnell, 1970)
are examples.

O’Donnell (1972) examined some compounds
related to Th 1165a for their selectivity of action
as tracheal relaxants in the guinea-pig. Further
compounds have now been examined on trachea
and atria so that conclusions may be drawn on the
relationship between chemical structure and
potency and selectivity of the drugs on these two
tissues in vitro. All the compounds, including those
described by O’Donnell (1972), have also been
examined on an Bolated in vitro preparation of the
guinea-pig hind-limb. The aim was to see whether
the potent tracheal relaxants in the series were also
always potent vasodilators (B,) in preparations

from the smmewpecies.

Methods
Guinea-pig isolated trachea and atria

Four-ring tracheal chains were prepared from adult
female guinea-pigs weighing from 500-700 g as
described by Chahl & O’Donnell (1967). The
preparations were set up in Krebs solution
(composition, mM: NaCl 114, KC14.7, CaCl, 2.5,
KH,PO, 1.2, MgSO, 1.2, NaHCO; 25, glucose
11.7) containing ascorbic acid (200 ug/ml) and
aerated with 95% O, and 5% CO, at 37°C and
were allowed to gain tone spontaneously until a
steady level was reached (30 to 60 minutes).
Relaxations were recorded isotonically with a
modified Statham 10B strain gauge and a pen
recorder. Drugs were administered in small
volumes by an Agla micrometer syringe and
cumulative concentration-response lines were
obtained. Each successive dose was twice the
previous dose and was added when the response to
the preceding dose had reached a steady state. At
the end of the determination of each line a
concentration of isoprenaline producing a
maximum relaxation of the preparation was added
to the bath. Responses are expressed as a
percentage of this maximum response.
Spontaneously beating isolated atria from the
same adult female guinea-pigs were set up in Krebs
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solutlon containing ascorbic acid (200 ug/ml) at
29-30°C. Atrial beats were recorded with a
post-office counter activated by a mercury
contact. Drugs were added by the cumulative
method with two-fold dose increments. A contact
time of 2 min for isoprenaline and 2.5 min for the
other compounds was allowed so that equilibrium
was reached before counting commenced. Atrial
rate was obtained by taking 30 s counts at 1 min
intervals. The mean of three consecutive counts
was used. The response to each concentration of
drug was the increase in atrial rate compared with
the resting rate in the absence of any agonist. At
the completion of each cumulative concentration-
response line the maximum increase in rate was
produced by a supramaximal concentration of
isoprenaline and each response was expressed as a
percentage of that maximum.
Concentration-response lines to both iso-
prenaline and test compound were always
obtained on each preparation and, to allow for any
variation in sensitivity with time, the order of
addition of the two drugs was randomized
between experiments. On many preparations a
further concentration-response line to the test
compound was then obtamed in the presence of

either propranolol (1078 M, 60 min contact time) -

or cocaine (107 M, 30 min contact time).

For each preparation the cumulative bath
concentration of drug on a logarithmic scale was
plotted against response, expressed as a percentage
of the maximum response to isoprenaline. The log
molar concentration giving 50% of the maximum
response (log ECso) was interpolated from this
line. Mean log ECsos * standard errors for each test
compound and isoprenaline were then calculated
from the log ECsg values from 5 preparations from
different animals.

Guinea-pig isolated perfused femoral artery

Isolated femoral arteries from adult female
guinea-pigs weighing 500-700 g were perfused with
Krebs solution at 37°C by the method used by de
la Lande & Rand (1965) for the rabbit ear artery.
Perfusion rate was constant, ranging from
8-10 ml/min in different experiments. Changes in
resistance of the artery resulted in changes in
perfusion pressure which were recorded with a
Statham P23AC pressure transducer and pen
recorder.

Guinea-pig isolated perfused hind-limb

Single isolated hind-limbs of female guinea-pigs
weighing 500-700 g were skinned and perfused
through a cannula inserted into the external iliac
artery. The cannula was filled with heparin to

minimize clotting and small side branches of the
artery were tied off so that the perfusing fluid
passed into the femoral artery. The limb was
perfused, at constant rate of flow using a roller
pump, with Krebs solution containing an elevated
Ca** concentration (3.3mM) at 37°C and
bubbled with 95% O, and 5% CO,. Changes in the
resistance of the blood vessels resulted in changes
in the perfusion pressure which were recorded
with a Statham P23AC pressure transducer and
pen recorder. The rate of flow ranged from
9-15 ml/min in different experiments but
remained constant in any one experiment. The
presence of 3.3 mM Ca** in the Krebs solution
raised the perfusion pressure to 40-70 mmHg. At
this perfusion pressure vasodilator responses to
isoprenaline and the test compounds were
observed. The compounds were also tested after a
single dose of propranolol (1 or 2 x 107 mol)
which increased the vasodilator EDsy of
isoprenaline at least 10 fold.

All drugs (in volumes of 0.025-0.2 ml) were
injected into the perfusion fluid immediately
proximal to the preparation. Isoprenaline and up
to three test compounds were examined on each
preparation. Responses to three or four different
doses of each drug were obtained and a
dose-response line to isoprenaline determined
between that to each test compound. For each
compound, log dose (mol) was plotted against
response (mmHg). The log dose giving a response
equal to 50% of the maximum vasodilator
response to isoprenaline (log EDs,) was
interpolated from this line. For all the compounds
the mean log EDsy from preparations from 3
different animals was calculated. The mean log
EDso for isoprenaline in the same 3 experiments
was also calculated.

Expression of results

Potency. On the tracheal and atrial preparations,
the potency of the compounds has been expressed
as the negative value of the mean log ECsq  s.e.
On the hind-limb preparation, potency of the
compounds has been expressed as the negative
value of the mean log EDsg £ s.e. Thus, a high
figure represents high potency.

Selectivity. For some of the compounds
examined the negative mean log ECs¢ on trachea
was significantly greater than that on atria, that is,
the compound showed selectivity for the trachea.
The difference between the negative mean log
ECsos on the two preparations was obtained. The
antilog of this difference has been defined as the
selectivity ratio. A figure greater than 1 represents



selectivity for trachea and less than 1 selectivity
for atria.

Relative potency. The potency (as defined
above) of each compound was compared with that
of isoprenaline in the same group of preparations
and a figure for relative potency of each
compound, compared with isoprenaline as 100,
obtained on trachea, atria and hind-limb.

Drugs

The chemical structures of the compounds
examined are shown in Table 1. The compounds
used were: Cc 24 base (mixture of two racemates,
Philips-Duphar); Cc 25 benzoate (mixture of two
racemates, Philips-Duphar); ()-Cc 33 base
(Philips-Duphar); (£)-Cpa 25 acetate (Philips-
Duphar); (#)-isoprenaline sulphate (Burroughs-
Wellcome); (*)-Me 454 base (Boehringer-
Ingelheim); (¥)-Me 506 hydrobromide (Boeh-
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ringer-Ingelheim);  (%)-orciprenaline sulphate
(Boehringer-Ingelheim); (*)-terbutaline hydro-
chloride (Me 501, Boehringer-Ingelheim); (%)-
tertiary-butyl noradrenaline (Sterling-Winthrop);

Th 1161 hydrochloride (mixture of two
racemates, Boehringer-Ingelheim); Th 1165a
hydrobromide (high m.p. racemate, m.p.

228-230°C, Boehringer-Ingelheim).

Other drugs used were: cocaine hydrochloride
(D.H.A.); histamine acid phosphate (B.D.H.);
(—)-noradrenaline acid tartrate (Sigma); phentol-
amine methanesulphonate (Regitine, Ciba);
(%)-propranolol hydrochloride (I.C.1.).

All drugs were obtained as pure powders except
for phentolamine which was obtained as a solution
in ampoules. The sympathomimetic amines were
made up in 0.01 N HCI to give stock solutions of
1072 M. Dilutions were made in Krebs solution
containing ascorbic acid (0.2 mg/ml) and kept on
ice during the determination of the dose-response
line.

Table 1 Compounds examined for their potency on g-adrenoceptors.

R

2,
B
R,OCH(OH)—CH,-NH—R,

R, R, R, R,=0OH R, R,=OH
N-alky! substituent R,=H R;=H
group Catechols Resorcinols
_—CH,
CH Isoprenaline Orciprenaline
TS~CH,
s
CH, Tertiary-butyl noradrenaline Terbutaline
CH, (t-butyl NA) .
_—~CH
= Cc24 Th1161°
CH,
Gt
(F——CH,_O Cc 33 Not examined
CH,
_~—CH
cH ? Cc25* Th 1165a*
\CH,O OH
s
Me 506*

¢ cu,@ OH Me454
CH,

Cpa 25
CH,.@ OH

Not examined

(no 8-OH group)

Compounds with an asterisk were examined only on the isolated hind-limb. Data for activity of these compounds

on isolated trachea and atria are from O’Donnell (1972).
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Statistical Analyses

The measure of variation of the mean quoted is
the standard error. Student’s ¢ test was used to
assess the significance of the difference between
two mean (neg. log ECsgs). Tests of significance on
pairs of differences were made by applying a ¢-test
using a total weighted average variance.

Results
Potency on trachea and atria

Six of the compounds illustrated in Table 1 were
examined on tracheal and atrial preparations in
this study, z-butyl noradrenaline (z-butyl NA), Cc
24, Cc 33, Me 454, Cpa 25 and terbutaline. One of
these, Cpa 25, which lacks a hydroxyl group on
the f-carbon atom in the side-chain, is discussed
separately. The potencies on trachea and atria of
the other six compounds listed in Table 1 have
previously been described (O’Donnell, 1972), but
data on isoprenaline and orciprenaline were also
obtained in this study.

The compounds examined in the present study
all produced a concentration-dependent relaxation
of the trachea and the same maximum relaxation
as isoprenaline; they did not affect the sensitivity
of the trachea to isoprenaline. Although the
response of the trachea to these compounds
tended to be slower than that to isoprenaline the
log concentration-response lines were parallel. On
atria the compounds produced a concentration-
dependent positive chronotropic effect. The log
concentration-response lines were parallel to that
of isoprenaline and the compounds did not affect
the sensitivity of the atria to isoprenaline. The
same maximum increase in heart rate as
with isoprenaline was achieved except after
terbutaline where it was only 72-90% of the
isoprenaline maximum response.

On both trachea and atria, propranolol
(1078 M) caused a parallel shift of the log
concentration-response lines for all the compounds
to a higher concentration range with no change in
maximum response. On neither preparation were
the compounds potentiated by cocaine (1075 M).

Table 2 summarizes the potencies of 10
compounds on trachea and atria including those
described previously (O’Donnell, 1972) which are
included so that comparisons can be made
between drugs. Of the compounds in the present
study, 2 were more potent than isoprenaline on
trachea, r-butyl NA (P< 0.01) and Me 454
(P<0.001). Cc 33 and terbutaline were less
potent than isoprenaline (P < 0.05 and P < 0.001)
respectively) and Cc 24 was not different from

isoprenaline. On atria all these compounds were
less potent than isoprenaline (P < 0.001) except
for Me 454 which did not differ from isoprenaline.

Selectivity for trachea

The selectivity ratios (see methods section) for the
10 compounds are summarized in Table 3. All the
resorcinol compounds were selective for trachea
and each one was more selective than the
corresponding catechol compound possessing the
same N-alkyl substituent group.

The order of selectivity of the compounds was
the same in the catechol and resorcinol series when
related to the N-alkyl substituent group. The most
selective compounds possessed a ¢-butyl sub-
stituent and the greatest selectivity was achieved if
a p-hydroxy phenyl group was also substituted in
the t-butyl group (e.g. Me 454, Me 506).
Compounds with a p-hydroxyphenyl group
substituted in the N-isopropyl group (Cc 25, Th
1165a) also showed selectivity which was absent
(Cc 24) or less marked (Th 1161) if the p-hydroxy
group was not present.

Isolated perfused femoral artery

On this preparation vasodilatation could be
demonstrated only as a physiological antagonism
of constrictor responses to histamine. A
vasodilator activity of acetylcholine could be
revealed in this way, but not of isoprenaline. It
was concluded, therefore, that the guinea-pig
femoral artery did not contain a significant
population of f-adrenoceptors. The arter
constricted in response to noradrenaline (5 x 10~
to 5 x 10 mol) and the responses were blocked
by a dose of phentolamine (1.5 x 107® mol). The
femoral artery preparation was used to ascertain
whether the compounds possessed significant
a-adrenoceptor stimulant activity which, if
present, might be expected to modify the
vasodilator potency on the whole limb.

Vasoconstriction was obtained with iso-
prenaline (5 x 1077 to 2 x 10~° mol) but none of
the test compounds caused vasoconstriction in
doses from 2.5 x 10™®mol to 2 x 107 mol. In the
highest doses used some of the compounds (Cc 24,
Cc 33, Me 454, and Me 506) appeared to exhibit
a-adrenoceptor blocking activity in that they
caused a reversible block of the responses to
subsequent doses of noradrenaline without
affecting the constrictor responses to either
histamine or K*.

(1]

Potency on hind-limb

Isoprenaline (5 x 1071 x 107 mol) produced a
dose-dependent fall in perfusion pressure of the
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Fig. 1

Guinea-pig isolated hind-limb preparation. Perfusion at 37°C at 15 mi/min with Krebs solution

containing 3.3 mM Ca** and ascorbic acid (200 ug/mi), bubbled with 95% O, : 6% CO, . Decreases in perfusion
pressure (vasodilatation) were produced by isoprenaline and Me 454 administered in volumes from 0.025 to

0.2 ml.

hind-limb (vasodilatation). All the compounds in
Table 2 also caused a decrease in hind-limb
perfusion pressure. Vasodilator responses to
isoprenaline and Me 454 are shown in Figure 1.
The vasodilator potencies of the compounds are
shown in Table 2. Although all the catechol
compounds tended to be more potent than
isoprenaline, the difference was significant only
for Cc 25 (P < 0.05). The resorcinol compounds
were less potent than isoprenaline although for Th
1165a the difference was not significant. The
hind-limb responses to isoprenaline and all the test
compounds could be blocked by propranolol (1 or
2 x 1078 mol).

Relative potencies

A direct comparison between the potencies of the
test compounds on trachea or atria and that on the
hind-limb could not be made. This was because in
tracheal and atrial experiments actual bath
concentrations of drug were known allowing
calculation of ECsps, whereas in the hind-limb
experiments only the dose of drug administered
was known and thus EDsos were calculated. Also,
paired tracheal and atrial preparations taken from
the same guinea-pig were used, whereas the
hind-limb experiments were carried out on a
different group of animals. To circumvent this

problem the potencies of all the test compounds
were directly related to that of isoprenaline since
this had been included as a reference drug in all
experiments. The relative potency results gave a
figure on each tissue whereby each catechol was
compared to isoprenaline and by which each
resorcinol compound could be compared to
orciprenaline. They also enabled the potency of
each compound on the three tissues to be
compared. The latter comparisons are dependent
upon isoprenaline itself being a non-selective
agonist since it is arbitrarily assigned a figure of
100 on each tissue. Isoprenaline showed a small,
but significant, selectivity for atria (‘cardio-
selectivity’) in the experiments (Table 2).
Comments have only been made on differences
between relative potencies which are large enough
for this small isoprenaline difference to be
negligible.

The figures in Table 4 show that, on trachea,
the catechol compounds tended to be more potent
than isoprenaline and the resorcinol compounds
more potent than orciprenaline. In contrast, on
atria, the catechol compounds (except Cc 25) were
less potent than isoprenaline and the resorcinol
compounds (except Th 1165a) less potent than
orciprenaline. As a result of these trends, there was
clear separation between the relative potency
figures on trachea and atria for most compounds



STELLA R. O'DONNELL & JANET C. WANSTALL

414

‘'1000<d <100+« ‘100<d <G00«

<L 18 8g'0
Ge 06e 89
8L'0 €l 050
Ll 1€ 9€0'0
oL L i
0SS 0sLi 6S
199 0S6¢ 6LC
vee 14°] L
SLe L8 (44
8L1 89y oc
001 00l (0013
quit|-pulH eayoel | ey

(001 = auijeuaidosi)
Aosuajod aniejay

‘1000>d wan

:qui-puly pue BaydeRJ) UBBMIAQ SBOUBIBYIP JUBDYIUBIS A1BDIPUI  SHSIIBISY

'00L se passaidxa auljeualdosi Yim saioualod aAIIR|a] O} PAIIBAUOD 3Je S3DUBIBHIP BY} 3IBYM SUWIN|0D puey 1ybis
3yl Ul AjJeajo 210w udas Si siy | "3ualod s3] Sem 11 Jeyl anjea aailebau e ‘ausjeuasdosi uey) 1uajod aiow sem punodwod a3yl ey
$31E01pUI aNjeA 8ARISOd W “Z 8|qe ) WOJ) PaALI3P 3Jam auljeualdos! pue punodwod 10y sanjea 60j aanefau usamiaq ssouasayyiq

P YA
Q“mv.h
*»#290°L
“*Nm.h
*»+x99'G

vs'L
»+GCE
»+x 88V
‘*NNIM
S8l

(anjea )
quii-puty pue
eayoen 13q
uostiedwo)

SE0OFVLL—
SP'0 F9V'0—
€COF LT
0E'0+LLL—
LE0+861L—

8C0F¥L0
SC'0+280
LI'0OFGE0
TAN VR 4 4]
0€°0 + SC'0

quif puiH

€1°0 ¥+ 60'0—
900 ¥ 650

GL'0 ¥ .80~
LO0F 150~
80°0 ¥ 96'0—

8L°0¥90°L
8L'0FLYL
0L'0%L20—
900 ¥ 90°0—
v1°0 7490

eayoes

AN ER
9007 L1 L
€103 082~
0L'0 7 PbE—
600 €6 L—

SCT0+€T0—
0C0+¥E0

80°0 ¥ L6/0—
LL'0 ¥99°0—
S0°0 ¥ 69°0—

ey

'9°s ¥ 08/ pue punodwoo jo s* g3z
10 5% 93 boy Bau usamiaq aoua13441Qq

90S 8N
egoll ylL
191 YL
auljeingqsa)
autjeuasdiniQ

Sy N

GZ 92D
€€90

¥Z 20

VN 1Aing2
auljeuasdos)

punodwood jo
awepy

‘quilpuly pue eue ‘eaydesy uo (Q0L = auljeuasdost) spunodwod jo sauadlod anneRy P elqe)



SELECTIVITY FOR 3-ADRENOCEPTORS 415

Table5 Potencies and relative potencies of Cpa 25 on trachea and atria compared with isoprenaline.

Potency

Neg. log EC, * s.e.

Difference between
neg. log EC s for
trachea and atria

Selectivity ratio
trachea : atria
(antilog. difference)

Trachea At'ria ts.e.

Cpa 25 6.34 + 0.07 6.37 + 0.12 —0.03+0.14 093
(5) (5)

Isoprenaline- 796 + 0.06 8.76 £ 0.08 —0.80 + 0.10*** 0.16
(5) (5)

Difference between neg. —1.62+0.09*** —2.390.14***

log EC;,s of Cpa 25 and

isoprenaline

Relative potency of Cpa 25 24 0.41

(isoprenaline = 100)

*** Difference P < 0.001.

(even allowing for the small ‘cardioselectivity’ of
isoprenaline referred to above) and this would be
in accordance with the tracheal selectivity
(Table 3) exhibited by most of the compounds.
On hind-limb, as on trachea, the catechol
compounds tended to be more potent than
isoprenaline and the resorcinol compounds more
potent than orciprenaline. The relative potencies
on hind-limb differed significantly from those on
trachea for all compounds except #-butyl NA and
Me 454. The difference was particularly marked in
the resorcinol compounds and the relative
potencies of the resorcinol compounds were at
least 10-fold lower on hind-limb than on trachea.

Compound Cpa 25

This compound is identical in structure to Cc 25
except that it lacks a hydroxyl group on the
B-carbon atom. It was much less potent than
isoprenaline on both trachea (P < 0.001) and atria
(P< 0.001, Table 5). In contrast to Cc 25, the log
ECsos on trachea and atria were not different, that
is, it was not selective for trachea (Table 5). With
doses of Cpa 25 up to 5 x 10”7 mol there was no
vasodilator response on the hind-limb whilst the
EDso for isoprenaline is between 6 x 10! and
2x 10" mol. No constrictor response of the
isolated artery occurred with doses of Cpa 25 up
to 2 x 1075 mol.

Discussion

In developing new f-adrenoceptor stimulants as
potential bronchodilators for use in asthma, it is
advantageous for compounds to have high potency
combined with some degree of selectivity of action
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for B-adrenoceptors in the respiratory tract. If the
classification of Lands et al. (1967a, b) is accepted
then potent sympathomimetic bronchodilators
(B,) will also be potent vasodilators (8;) although
not necessarily potent cardiac stimulants (8,). The
subclassification of f-receptors by Lands and his
co-workers was based on comparisons of in vitro
with in vivo responses in a number of different
species. Since it is now recognized that results can
vary between species (Bowman & Rodger, 1972),
the present study was carried out with in vitro
preparations from only one species, the guinea-pig.
The effect on tracheal $-adrenoceptor potency and
on f-adrenoceptor selectivity of changing the
catechol nucleus to resorcinol in amines with the
same N-alkyl substituent group and of changing
the N-alkyl substituent group in amines with either
a catechol or resorcinol nucleus has been
examined.

Without exception, each resorcinol compound
was less potent than the corresponding catechol
compound on trachea, atria and hind-limb. In both
the catechol and resorcinol series, tracheal potency
was increased if N-isopropyl was replaced by
N—-t-butyl or if a p-OH phenyl group was
substituted on either the isopropyl or the z-butyl
group. A phenyl group without the p-OH did not
enhance potency. Similar relationships have been
reported for a series of catechols examined for
their bronchodilator activity against acetylcholine
induced bronchoconstriction in guinea-pigs in vivo
(Moed, Van Dijk & Niewand, 1955).

Most of the compounds were not equipotent on
trachea and atria since the substituent groups
favouring tracheal potency did not necessarily
favour atrial potency. Quantitative estimation of
the degree of selectivity was made using the
method of O’Donnell (1972), that is, the log ECsos
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of each compound on trachea and atria were
compared. Under the conditions of our
experiments, isoprenaline was not equipotent on
trachea and atria. Other workers who provide
quantitative data on the selectivity of f-receptor
agonists have compared the potencies of
compounds relative to isoprenaline on the
different tissues (Farmer & Levy, 1968; Fogelman
& Grundy, 1970). Our results were also analysed
in terms of relative potency to isoprenaline.
Because isoprenaline was not equipotent on
trachea and atria the two methods of estimating
trachea/atria selectivity gave different quantitative
results. Relative potency, using isoprenaline as
reference drug, tended to exaggerate the potential
selectivity of a compound. This is clearly seen with
the data for compound Cpa 25 (see Table 5).
Comparison of the ECsos on trachea and atria
suggest that Cpa 25 is equipotent on the two
tissues, that is, non-selective. On the other hand,
the relative potency of Cpa 25 (compared to
isoprenaline) was six times greater on trachea than
atria, which could be interpreted as selectivity for
trachea.

Although the quantitative estimate of selec-
tivity differs according to which of the above
methods is used, the same conclusions on the
relationship between structure and tracheal
selectivity amongst the compounds in this study
were reached, irrespective of the method of
analysis. All the resorcinol compounds were more
selective than the corresponding catechol
compounds; in both the catechol and resorcinol
series the most selective compounds possessed an
N-t-butyl, with or without a p-OH phenyl
substituent; and substitution of a p-OH phenyl
group, but not the phenyl group, in the
N-isopropyl radical, conferred selectivity.

The only means whereby the potency of the
compounds on trachea could be compared with
that on the hind-limb was to use relative potencies
(see results section). Although those N-alkyl
substituents which favoured tracheal potency also
favoured hind-limb potency, the relative potency
values on these two tissues were not always
quantitatively similar. In the resorcinol series the
relative potencies on hind-limb were at least
10-fold lower than those on trachea, that is, these
compounds appeared to be selective for trachea
compared to hind-limb. If this apparent selectivity
had simply reflected a difference in the potency of
the reference compound (isoprenaline) on the two
tissues, as described above for Cpa 25 on trachea
and atria, then a similar selectivity would also have
been seen among the catechol compounds. On the
contrary, some of the catechol compounds had
higher relative potencies on hind-limb than on
trachea.

It is thus tempting to speculate that the
resorcinol compounds distinguish between two
different (-receptor types in trachea and blood
vessels, especially since Levy (1973) recently
suggested that the f(-adrenoceptors in trachea,
heart and blood vessels of dog were different. The
two approaches used by early workers who
subclassified B-receptors using data on the relative
potencies of agonists were applied to our data to
see whether this speculation was justified. Use of
the Spearman rank order correlation coefficient
used by Lands et al. (1967b) showed a significant
correlation between trachea and hind-limb
(rg=0.81, P<0.01) suggesting no difference
between the receptors in these two tissues.
However, significant correlation was also found
between trachea and atria (ry=0.75, P<0.01),
from which one could also conclude that tracheal
and atrial receptors were not different. The latter
conclusion is not supported by the large
differences in ECsos of the compounds, observed
on trachea and atria, and is not in keeping with the
postulation of Lands et al. (1967a) that cardiac
and bronchodilator responses are mediated by
different receptor types. Thus it is doubtful
whether the high correlation between tracheal and
hind-limb relative potencies obtained by this rank
order analysis can be taken as adequate evidence
for the receptors in these two tissues being the
same. Comparison of the quantitative values of
relative potencies of agonists, as used by Furchgott
(1967), showed no similarity between trachea and
atria, suggesting different receptors mediating
these two responses. Some quantitative similarity
between the relative potencies of the five catechol
compounds on trachea and hind-limb was found.
This supports the concept that §-adrenoceptors in
trachea and hind-limb are similar. The 10-fold
difference between the relative potency values on
trachea and hind-limb for all the resorcinol
compounds cannot be ignored. Before concluding
that this difference reflects selectivity of the
compounds for different receptors in the two
tissues, one must consider whether or not it can be
explained by factors unrelated to the nature of the
B-receptor. For instance, an underestimate of the
vasodilator relative potencies of the resorcinols
could occur if the drugs possessed vasoconstrictor
activity. Other agonists with a selectivity for
Brreceptors have been shown to have weak
vasoconstrictor activity, probably mediated by
a-adrenoceptors, e.g. soterenol (Dungan, Cho,
Gomoll, Aviado & Lish, 1968), salbutamol and AQ
110 (Fogelman & Grundy, 1970); none of the
resorcinol compounds constricted the guinea-pig
femoral artery (which appears to possess only
a-adrenoceptors) in doses equal to, or much higher
than, those producing hind-limb vasodilatation.



Conversely, factors which might overestimate the
relative potencies of the resorcinol compounds on
trachea include (a) additional non-B-receptor
relaxation of the trachea by the resorcinol
compounds and (b) a site of loss in trachea with an
affinity for the reference compound, isoprenaline,
but not for the resorcinol compounds. Neither of
these possibilities has been excluded in the present
study. Nevertheless, the in vitro experiments
carried out do suggest that compounds related to
orciprenaline can be less potent as vasodilators
than might be anticipated from their potency as
tracheal relaxants. In vivo experiments with
orciprenaline (Engelhardt, Hoefke & Wick, 1961)
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