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1 Postsynaptic a-adrenoceptors in rat isolated aortic strips and portal veins have been examined
using a number of agonist and antagonist drugs which have varying selectivity for a;- and
a,-adrenoceptors.

2 In both tissues (—)-noradrenaline ((—)-NA), (—)-adrenaline ((—) Adr) (—)-a-methyl norad-
renaline ((-)-a-Me-NA) and (—)-phenylephrine ((—)-PE) were full agonists, while clonidine,
oxymetazoline and (2-(2,6-dichlorophenyl)-5,6-dihydroimidazo(2,1,b) thiazole (44,549) were par-
tial agonists. Guanfacine was a full agonist in aortic strips but only a partial agonist in portal veins.
3 In aortic strips, pA; values for prazosin and yohimbine were not significantly different using
(—)-NA, (-)-PE or guanfacine as the agonist, suggesting a single population of a-adrenoceptors.
The order of potency of the antagonists, prazosin = 2-(8-(4-hydroxyphenyl)-ethylaminomethyl)-
tetralone (BE2254)> phentolamine > yohimbine > rauwolscine, is indicative of an o;-type of
receptor.

4 In portal veins, the order of potency of the antagonists was prazosin>
BE2254 > phentolamine > yohimbine > rauwolscine, again indicating an a;-type of receptor.

5§ The mean pA; value for yohimbine was not significantly different in either tissue. However,
mean pA, values for prazosin, BE-2254 and phentolamine were approximately one order of
magnitude lower in portal veins than in aortic strips, suggesting that the receptors in the two tissues

may not be identical.

Introduction

There is now considerable evidence to suggest that
a-adrenoceptors are not homogeneous, but may be
divided into two subtypes, termed «; and «, (for
review see Starke, 1981). Although the original sub-
classification of adrenoceptors was made in two
anatomical areas, i.€. presynaptic receptors = a, and
postsynaptic receptors = «; (Langer, 1974), the re-
ceptors are now usually defined by the relative af-
finities and potencies of agonist and antagonist drugs.
Thus, a receptor is said to be a, if the relative affinity
of (—)-phenylephrine (PE) is greater than clonidine
and xylazine, and if the order of potency of ant-
agonists is prazosin> corynanthine > yohimbine
> rauwolscine, and «, if the relative affinity
of clonidine and xylazine is greater than PE and
if the order of potency of antagonists is rauwol-
scine, yohimbine > corynanthine > prazosin (Wik-
berg, 1978; 1979; Starke 1981).

The existence of postsynaptic a,-adrenoceptors in
vascular smooth muscle has been suggested by a
number of in vivo experiments in pithed rat (Bentley,

Drew & Whiting, 1977; Drew & Whiting, 1979;
Timmermans, Kwa & Van Zweiten, 1979; Docherty,
MacDonald & McGrath, 1979; Docherty &
McGrath, 1980a,b), in anaesthetized cat (Drew &
Whiting, 1979), conscious rabbit (Hamilton & Reid,
1980) and in the autoperfused hindlimb of the dog
(Langer, Massingham & Shepperson, 1981a,b) and
rabbit (Madjar, Docherty & Starke, 1980). (For
review on postsynaptic a-adrenoceptors, see Tim-
mermans & Van Zweiten, 1981). However, there is
much less evidence from experiments performed on
isolated blood vessels in vitro to suggest that o,-
adrenoceptors exist postsynaptically. Human iso-
lated digital arteries have been shown to possess
adrenoceptors which are resistant to prazosin
(Moulds & Jauernig, 1977; Jauernig, Moulds &
Shaw, 1978), and which may be of the a, type.
az-Adrenoceptors have also been reported in canine
isolated saphenous veins (De Mey & Vanhoutte,
1980; 1981; Shepperson & Langer, 1981), although
Sullivan & Drew (1980) concluded that the a-
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adrenoceptors in the same tissue were of the a;-type.
In rabbit isolated aorta, pulmonary artery and portal
vein, no evidence for the existence of postsynaptic
az-adrenoceptors could be found (Docherty, Con-
stantine & Starke, 1981; Docherty & Starke, 1981).

It has been suggested, however, that the receptors
in rat aorta have some o,-properties, since they pos-
sess a high affinity for clonidine (Ruffolo, Yaden &
Waddell, 1980) and in a recent communication, it
was postulated that rat aorta contains both a;- and
az-adrenoceptors (Godfraind & Miller, 1982). In
both these studies the evidence for the existence of
a,-adrenoceptors relies on the relatively high affinity
of oxymetazoline and/or clonidine for a,-receptors.

In the present investigation, a number of agonist
and antagonist drugs with varying selectivity for a;-
and a,-adrenoceptors, have been used to character-
ize the adrenoceptors in rat isolated aortic strips and
portal veins. A preliminary account of some of the
present results, has been presented (Digges & Sum-
mers, 1982).

Methods

Sprague-Dawley rats (180-240 g) of either sex were
killed by a blow on the head. Helical strips of de-
scending thoracic aorta approximately
3 mm x 30 mm (Furchgott & Bhadrakom, 1953) and
whole portal veins (20 mm in length) were mounted
in 20 ml organ baths containing Krebs-Henseleit sol-
ution (composition in mM: NaCl 118.07, KCl 5.36,
MgS0,.7H,0 0.57, CaCl, 1.90, NaH,P0O,4.2H,0
0.90, NaHCOj; 25.0 and glucose 11.1), aerated with
5% CO, in O,, and maintained at 37°C. The Krebs-
Henseleit solution contained propranolol (1076 M),
desmethylimipramine (107®M) and normetane-
phrine (106 M) to inhibit B-adrenoceptors, neuronal
and extraneuronal uptake respectively. The tissues
were suspended under either 1g tension (aortic
strips) or 0.5 g tension (portal veins), and responses
were recorded via Narco Bio-systems F60 isometric
transducers, and displayed on a Narco Bio-systems
physiograph recorder. The aortic strips were allowed
to equilibrate for at least 90 min, and the portal veins
for at least 60 min, before addition of any drugs.
Cumulative concentration-response curves to the
agonists were obtained by approximately doubling
drug concentrations with each addition. The concent-
ration of agonist was increased only after the previ-
ous concentrations had produced its peak response.
In each preparation, two control concentration-
response curves to noradrenaline (NA) were con-
structed, and all subsequent results were compared
with the second of these curves. A period of 30 min
was allowed between each agonist concentration-
response curve. Responses were expressed as a per-

centage of the maximum contractile response to (—)-
NA, and ECsy values were determined from indi-
vidual concentration-response curves by regression
analysis (over the range 20—-80% of the maximum
response). The maximum responses of the agonists
were used to estimate their intrinsic activities, rela-
tive to (—)-NA.

Since ECsg values may not be a reliable measure of
the actual affinities of agonists for the receptor, dis-
sociation constants of the agonists were calculated
using the irreversible antagonist phenoxybenzamine
(Pbz) to produce a reduction in the number of avail-
able receptors (see Furchgott, 1966; Furchgott &
Bursztyn, 1967). In these experiments, a concentra-
tion of Pbz (5 x 108 M) was added to the organ baths
30min after the second concentration-response
curve to the agonist, and allowed to act for 10 min.
The tissues were repeatedly washed over a period of
30min, before a further concentration-response
curve to the agonist was constructed. The dissocia-
tion constant of the agonist was calculated from the
equation:

1 1-q + 1 1
[Al  qKa  q [AT

where [A] and [A'] equal the concentration of agon-
ist A before and after irreversible inactivation of a
fraction of receptors with Pbz, respectively; q equals
the remaining fraction of active receptors after Pbz,
and K 4 equals the dissociation constant of agonist A.
A plot of 1/[A] against 1/[A’] (i.e. reciprocals of
equiactive concentrations of the agonist before and
after Pbz) should yield a straight line, and K 4 is equal
to the ratio of (slope — 1) to intercept (see Furchgott,
1966; Furchgott & Bursztyn, 1967).

ECso values for the partial agonists were deter-
mined using the same method as for full agonists
(above). Dissociation constants of the partial agon-
ists were calculated from the equation:

1 (TN €A Kp 1
— = = ¢y 2. =
[A] K acp ep Ka [P]

where [A] and [P] equal the concentrations of full
agonist (i.e. NA) and partial agonist, respectively;
K 4 and Kp equal the dissociation constants of the full
agonist A and partial agonist P; and e, and ep equal
the efficacies of A and P respectively (see Waud,
1969; Jenkinson, 1979). A plot of reciprocals of
equiactive concentrations of A and P should yield a
straight line and Kpis equal to the ratio of the slope to
intercept.

In experiments examining the effects of antagon-
ists, a concentration of antagonist was added to the
organ baths 30 min after the second concentration-
response curve to the agonist, and allowed to equilib-
rate for 30min before a further concentration-
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response curve was constructed. Three different con-
centrations of antagonist were examined in each
preparation. pA, values for the antagonists were
calculated from Arunlakshana & Schild (1959) plots,
constructed of log (dose-ratio — 1) against log (an-
tagonist concentration). Dose-ratios were calculated
at the ECsg level.
pK g values were calculated from the equation

Ko = (concentration antagonist)
B (dose-ratio — 1)

for each concentration of antagonist tested (Furch-
gott, 1972).

Results given are meants.e.mean. The following
drugs were used: (—)-adrenaline bitartrate (Sigma);
BE2254 (2-(B-(4-hydroxyphenyl)-ethylamino-
methyl)-tetralone) (Beiersdorf); clonidine hydroch-
loride (Boehringer); desmethylimipramine hydroch-
loride (Ciba-Geigy); 44,549 (2-(2,6-dichloro-
phenyl)-5,6-dihydroimidazo (2,1,b) thiazole
(Sandoz); guanfacine hydrochloride (Sandoz);
(—)-o-methyl noradrenaline (Sterling-Win-
throp); (—)-noradrenaline bitartrate (Sigma); (£)-
normetanephrine hydrochloride (Sigma); oxy-
metazoline hydrochloride (Allen and Hanburys);
phenoxybenzamine hydrochloride (Smith, Kline and
French); (—)-phenylephrine hydrochloride (Koch-
Light); phentolamine hydrochloride (Ciba-Geigy);
prazosin hydrochloride (Pfizer); propranolol hyd-
rochloride (Sigma); rauwolscine hydrochloride
(Roth) and yohimbine hydrochloride (Baird Phar-
maceuticals).
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Results

Responses to agonists and partial agonists in rat
isolated aortic strips and portal veins

Both aortic strips and portal veins responded to
a-adrenoceptor agonists with dose-dependent con-
tractions. Responses of the aortic strips consisted of
slow sustained contractions, whereas portal veins all
exhibited spontaneous activity which increased in
height and sometimes frequency at low concentra-
tions of agonists. In portal veins high concentrations
of agonists increased the base-line tension producing
a maintained contracture. In all cases responses were
measured from the midpoints of the spontaneous
contractions. Examples of cumulative dose-response
curves to (—)-NA for both tissues are shown in
Figure 1laand b.

In aortic strips (—)-NA (—)-adrenaline ((—)-Adr,
non-selective) (—)-PE (preferential «;) and a-methyl
noradrenaline ((—)-a-Me-NA) and guanfacine (pre-
ferential a;) were all full agonists (Figure 2a). The
maximum tension produced by (—)-NA in these
preparations was 0.58 £ 0.03 g (n = 62). The a, selec-
tive compounds clonidine, oxymetazoline and
44,549 were partial agonists in this preparation (Fig-
ure 2b). In isolated portal veins (—)-NA (-)-Adr
(-)-PE and (-)-a-Me-NA were all full agonists
(Figure 3a), but all were significantly less potent than
in aortic strips. Guanfacine, which was a full agonist
in aortic strips was a partial agonist in isolated portal
veins, as were clonidine, oxymetazoline and 44,549

5 x 10-8 10-7 2 x 107

A

Wash

10-6 2 x 1076 5x10°¢ 10-5

Figure 1 Responses to cumulative addition of (—)-noradrenaline ((—)-NA) to rat isolated aortic strips (a) and
portal veins (b) in typical experiments. Isometric tension (g) is recorded on the abcissa scale and time on the ordinate
scale together with the cumulative concentration of agonist.
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(Figure 3b). The maximum tension in isolated portal
veins produced by (—)-NA was 0.74+0.04g
(n =62). Mean ECs values, pD;s (—log ECsps) and
intrinsic activities (relative to (—)-NA) are shown in
Table 1 for all agonists and partial agonists in both
preparations.

The dissociation constants for (—)-NA, (-)-PE
and guanfacine were determined in aortic strips using
the antagonist Pbz to block irreversibly a proportion
of the o-adrenoceptors. The effects of Pbz on
concentration-response curves to each of these three
agonists, and plots of reciprocals of equiactive con-
centrations of the agonists before and after Pbz are
shown in Figure 4. The Ka values calculated for
(—)-NA, (-)-PE and guanfacine were 11-29 times
their respective ECsq values (Table 2). The affinity of
the partial agonists for the a-adrenoceptor in aortic
strips and portal veins was calculated from double
reciprocal plots of equiactive concentrations of a full
agonist ((—)-NA) and each partial agonist. Typical
double reciprocal plots for oxymetazoline and
44,549 are shown for aortic strips in Figure 5 and for
isolated portal veins in Figure 5b. Dissociation con-
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Figure 2 Concentration-response curves for full agon-
ists (a) and partial agonists (b) in isolated aortic strips.
(A) (-)-noradrenaline ((-)-NA) (n=62); (O) (-)-
adrenaline (n =7); (A) (-)-a-methyl-NA (n =5); (@)
(—)-phenylephrine (n=19); (B) guanfacine (n=6);
(0) oxymetazoline (n =5); (O) clonidine (n = 4); and
(O) 44,549 (n=5). Responses are expressed on the
abcissa scale as a percentage of the maximum response
to (—)-NA (vertical lines show s.e.mean) and plotted
against concentrations of drug (M) on the ordinate scale.

stants for the partial agonists, unlike the full agonists,
were much closer to their pD, values (Table 2).

Effects of antagonists on responses to agonists in rat
isolated aortic strips and portal veins

In isolated aortic strips and portal veins the antagon-
ists prazosin, BE2254 (preferential «;), phen-
tolamine (non selective) and yohimbine and rauwols-
cine (preferential a,) all inhibited the agonist activity
of (—)-NA, producing parallel shifts to the right of
the concentration-response curves without affecting
the maximum response. Schild plots from typical
experiments for each antagonist are shown for aortic
strips in Figure 6a and for portal veins in Figure 6b.
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Figure 3 Concentration-response curves for full agon-
ists (a), and partial agonists (b), in rat isolated portal
veins. (A) (-)-noradrenaline ((—)-NA) (n=62); (O)
(—)-adrenaline (n=7); (A) (-)-a-methyl-NA (n =5);
(®) (-)-phenylephrine (n=19); (W) guanfacine
(n=6); (O) oxymetazoline (n=5); (O) clonidine
(n=4)and (O) 44,549 (n = 5). Responses are expressed
on abcissa scale as a percentage of the maximum
response to (—)-NA (vertical lines show s.e.mean) and
are plotted against concentrations of drug (M) on the
ordinate scale.
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Table1l ECs( values and intrinsic activity (i.a.) for adrenoceptor agonists and partial agonists in rat isolated aortic

strips and portal veins

Aortic strips
Agonist n Mean ECso (M) Mean pD; ia.
Noradrenaline 62 1.49+0.10 x 10~8 7.88+0.03 1
Adrenaline 7 9.54+2.28x10° 8.09+0.10 1.07
a-Me-NA 5 6.10+1.08 x 1078 7.23+0.08 1.01
Phenylephrine 25 5.59+0.51x 1078 7.41+0.05 1.07
Guanfacine 22 9.36+0.96 x 107 6.08£0.05 1.09
Oxymetazoline 5 3.58+0.72x 107 5.481+0.09 0.78
Clonidine 4 2x1077* 6.70 0.31
44,549 5 5.25+1.47x1077 6.39+0.18 0.50

Portal veins
Noradrenaline 62 1.87+0.11x 107¢ 5.78+0.03 1
Adrenaline 7 2.32+0.34 x107¢ 5.66+0.06 0.99
a-Me-NA 5 1.69+0.21 x 1073 4.79+0.6 0.89
Phenylephrine 19 9.00+1.15x107° 5.12+0.07 0.92
Guanfacine 6 4x1075* 4.40 0.36
Oxymetazoline 5 2.25+0.78 x 1076 5.76+0.15 0.51
Clonidine 4 6.67+0.74x 106 5.18+0.05 0.46
44,549 5 4.34+0.69 x 1076 5.38+0.07 0.23

*Estimated from Figure 2a.

Mean pA,; values and slopes of Schild plots are shown
for both preparations in Table 3. The slopes of the
Schild plots in some cases were significantly different
from unity. This was most notable with prazosin.
Increasing the contact time of prazosin with the tissue
(from 30 to 60 min) had no significant effect on the
slopes of the Schild plots. The order of potency of the
antagonists in both tissues prazosin = BE2254>
phentolamine > yohimbine > rauwolscine is indica-
tive of an o, type of adrenoceptor. However the pA,
values for prazosin (8.39), BE 2254 (7.90) and phen-
tolamine (6.83) were all approximately one order of
magnitude lower in portal veins than in aortic strips.
Since the gradient of the Schild plots in some cases
were significantly different from unity, pKg values
were calculated for each individual concentration of
antagonist tested. None of these values was signific-
antly different from the pA, values previously calcu-
lated.

pA; values were also calculated for prazosin and
yohimbine using guanfacine and (—)-PE as agonists
(Table 4). The pA; values of prazosin and yohimbine
were not significantly different irrespective of which
agonist was used.

Discussion
Postsynaptic a,-adrenoceptors have been shown to

exist in vascular smooth muscle (see Timmermans &
Van Zweiten, 1981). Much of the evidence to sup-

port this view has come from experiments performed
in vivo, rather than from in vitro experiments on
isolated blood vessels. In the present study, a number
of different agonist and antagonist drugs with varying
specificity for «; and «y-adrenoceptors have been
used to characterize the receptors in rat isolated
aortic strips and portal veins.

In rat aortic strips, (—)-NA, (—)-Adr (non selec-
tive), (—)-a-Me-NA and guanfacine (preferential a,)
and (—)-PE (preferential «;) were all full agonists,
while clonidine, oxymetazoline and 44,549 were par-
tial agonists. Dissociation constants were calculated,
after irreversible blockade of a proportion of the
available receptors with Pbz (Furchgott, 1966; Fur-
chgott & Bursztyn, 1967) and for the full agonists
(—=)-NA, (-)-PE and guanfacine were 11-29 times
their respective ECsq values, whereas those for the
partial agonists (calculated according to Waud, 1969
and Jenkinson, 1979) were similar to their pD, val-
ues. This would suggest in accord with previous
studies (Ruffolo, Waddell & Yaden, 1980) that the
rat aorta contains a large proportion of spare recep-
tors, and that the partial agonists need to occupy a
much greater proportion of the receptors than the full
agonists in order to produce the same response.

In both pharmacological (Doxey, 1979) and
radioligand studies (Summers, Jarrott & Louis,
1980), guanfacine has a high affinity and selectivity
for ay-adrenoceptors yet in rat aorta and portal vein it
had low affinity, suggesting that in these preparations
the receptors were of the «;-type. (=)-NA (non-



660 K.G. DIGGES & R.J. SUMMERS

2
S
A -]

@®
[«)

40

% max response

20t

A A

7 6
—log [NA]

1001

80t

601

ot

% max response

20¢

76
—log [PE]

o] 3

100¢
80}
60t

aop

% max response

20t

)y

& 7 6 5
—log [Guanfacine]

50¢
a0t
™~
©  30f
X
' 20}
r =096
1
0 —log Kp = 6.41
0 80 100 180 200 250
1 5
Al X 10
250r
200}
[(e]
2 1s0p
X
—j{< 100}
50 r =094
—log Kp = 5.89
0 20 40 60 80 100
1 5
7 x 10
[{e]
o
X .
.—['_f_ 3
ot r =0.91
! ~log Kp = 5.24
0 20 40 60 80 100
1 3
A} X 10

Figure 4 Estimation of KA values for agonists in rat isolated aortic strips. In the left panels the effect of
phenoxybenzamine (Pbz) (5 x 1078 M) on the concentration-response curves to (—)-noradrenaline ((—)-NA) (a),
(—)-phenylephrine ((-)-PE) (b), and guanfacine (c). In the right panels double reciprocal plots are shown of
equiactive concentrations of the three agonists before [1/[A]] and after [1/[A’]] phenoxybenzamine.

selective) and phenylephrine (o,-selective) (Drew,
1977) were both more effective than (—)-a-Me NA
(ap-selective).

The order of potency of the antagonists (Table 4) is
also indicative of an a;-type of adrenoceptor. Both
prazosin and yohimbine had similar pA; values irres-
pective of the agonist used (Table 3) suggesting that
only a single population of adrenoceptors was pres-
ent. The pA, for prazosin (approximately 9.5) is

consistent with the values of 9.2 observed in guinea-
pig splenic capsule (Digges, McPherson & Summers,
1981), 9.1-9.4 in rat anococcygeus (Doggrell &
Paton, 1978) and 9.89 (pK3) in rat mesenteric artery
(Cohen, Wiley & Landry, 1980). Similarly, the pA,
for yohimbine (approximately 6.7) in aortic strips is
in close agreement with the values of 6.2 obtained in
rabbit pulmonary artery (Borowski, Starke, Ehrl &
Endo, 1977), 6.3 in rabbit spleen and aorta (Sheys &
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Figure 5 Estimation of K values for partial agonists in rat isolated aortic strips (a) and portal veins (b). Double
reciprocal plots are shown of equiactive concentrations of (—)-noradrenaline ((—)-NA) against oxymetazoline (top
panels) and 44,549 (bottom panels).
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Figure 6 Arunlakshana & Schild plots (log (dose-ratio — 1) against —log antagonist concentration) for typical
experiments in rat isolated aortic strips (a) or portal veins (b). Lines are shown for prazosin (@), BE 2254 (A),
phentolamine (O), yohimbine (B) and rauwolscine (O) antagonism of responses to (— )-noradrenaline.
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Green, 1971), 6.4 in rat anococcygeus muscle
(Doxey, Smith & Walker, 1977) and 7.1 in rat vas
deferens (Eltze, 1979).

In the present experiments on aortic strips, in some
cases, slopes of Schild plots were significantly greater
than unity, most notably with prazosin using (—)-
NA, (—)-PE or guanfacine as agonists. The reason
for this remains unclear, since precautions were
taken to prevent removal of agonists by uptake
mechanisms. Schild plot slopes significantly different
from 1 can also occur if the antagonist has not
reached equilibrium (see Furchgott, 1972) but this
does not appear to be the explanation here since no
change occurred after increasing the contact time of
prazosin with the tissue from 30 to 60 min. One
possibility is that prazosin was not acting as a com-
petitive antagonist as in rabbit blood vessels (Purdy,
Krueger & Young, 1980).

In portal veins, (—)-NA, (—)-Adr, (-)-a-Me-NA
and (—)-PE were full agonists, but were less potent
than in aortic strips. Clonidine, oxymetazoline and
44,549 were partial agonists. Guanfacine which was
a full agonist in aortic strips, was only a weak partial
agonist in portal veins. This indicates fewer spare
receptors in the portal veins than in the aortic strips.

In portal veins, the order of potency of the an-
tagonist drugs (Table 4) was identical to that in aortic
strips. pA, values of prazosin and pKp values of
rauwolscine were the same with either NA or PE as
agonists (Table 3), again suggesting a single popula-
tion of adrenoceptors. The order of potency of the
antagonists would indicate that the receptors are of
the a;-type. However, although the mean pA; value
for yohimbine was the same in both tissues, those of
prazosin, BE 2254, phentolamine and rauwolscine
(mean pKp in portal veins) were all approximately
one log unit less than in aortic strips. Thus, although
the receptors in both tissues have the characteristics
of «o;-adrenoceptors, the differences in the pA,
values would suggest that the receptors may not be
identical.

The present results in rat aortic strips indicate that
the receptors resemble those found in hamster, dog
and cat aorta and differ from those studied in rabbit
and guinea-pig aorta and rat portal vein (Ruffolo,
Waddell & Yaden, 1982). The lack of evidence for
postsynaptic o,-adrenoceptors in in vitro experi-
ments on isolated blood vessels, poses a problem in
explaining the location of the postsynaptic o,-
adrenoceptors shown to exist in in vivo experiments.
Perhaps the most likely explanation is that the o,-
receptors are located on small resistance arterioles,
which are more difficult to isolate and analyse in in
vitro experiments.

—log K,
4.40%0.11
4.85%0.18
6.22%0.19
5.77£0.18

Portal veins

2.44+125x%x10°¢
2.52+1.25%x 1076

K, (M)
4.65+1.16 x10°5
7.57+2.55x1077

—log K
6.04+0.21
4.88+0.10
5.881+0.05

Kp(M)
1.30+0.66x 10~
1.49+0.42 x 1073
1.35+0.13x 10~¢

Aortic strips

—log Ka
6.41%0.16
6.30+0.18
5.05+0.10

1.02+0.22 x10°3

Ka(Mm)
431+1.01x1077
7.46+3.05x 1077

Table2 Dissociation constants of full agonists and partial agonists in rat isolated aortic strips and portal veins

Phenylephrine
Oxymetazoline
44-549

Noradrenaline
Guanfacine

Agonist
Clonidine
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Table 3 pA; values, slopes of Schild plots of antagonists, using a selection of agonists, in the rat isolated aortic strips

and portal veins
Tissue Antagonist Agonist n DA2 Slope of Schild plot

Aortic strips Prazosin NA 7 9.421+0.07 1.42+0.11
PE 6 9.60+0.05 1.13+0.13
Guanfacine 6 9.62+0.11 1.33+0.08
Yohimbine NA 7 6.641+0.08 0.84+0.03
PE 6 6.79+0.06 1.04£0.02
Guanfacine 4 6.681+0.11 1.16+0.06
Portal veins Prazosin NA 6 8.39+0.13 0.8410.06
PE 6 8.17+0.18 0.93+0.07

Rauwolscine NA 12 5.26+0.12* -

PE 8 5.13+0.11* -

*mean pKp

Table 4 Mean pA; values, slopes of Schild plots and of antagonists, using (—)-noradrenaline as agonist, in rat

isolated aortic strips and portal veins

Aortic strips
Antagonist n PA> Slope of Schild plot
Prazosin 7 9.42+0.07 1.421+0.11
BE 2254 6 9.421+0.07 0.70+£0.02
Phentolamine 6 7.93+0.08 0.82+0.03
Yohimbine 7 6.641+0.08 0.841+0.03
Rauwolscine 8 6.4410.15 1.03+0.09

Portal veins
Prazosin 6 8.39+0.13 0.84+0.08
BE 2254 6 7.90+0.09 1.07£0.06
Phentolamine 6 6.83+0.05 1.25+0.03
Yohimbine 8 6.42+0.08 0.721+0.02
Rauwolscine 12 5.26*+0.12* -

*mean pKp
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