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Increased pressor responsiveness of femoral arteries to
exogenous norepinephrine in renal hypertensive dogs

mediated through «; adrenoceptors’
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ABSTRACT Changes of perfusion pressure induced
by femoral arterial perfusion of norepinephrine (NE)
were studied in renal hypertensive dogs made with the
method of wrapping both kidneys. The NE threshold
dose which induced perfusion pressure increase was
lower in hypertensive dogs than that in normotensive
dogs. The NE pressor response in low concentration
{1, 2, 10 ng * kg™') was increased in hypertensive
dogs. after a; adrenceeptors antagonized by idazoxan
this increased response had been eliminated. These
suggested that increased vasoconstriction by exoge-
nous NE in hypertensive dogs was mediated through
the increased reactivity of postsynaptic o, adrenccep-
tors to NE.
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The division of vascular postsynaptic «
adrencceptors into o, and a, subtypes has been
recognized. Norepinephrine (NE) has affinity
for both these subtypes and wvasoconstriction
mediated through both adrencceptors con-
tributes to the basal vascular tone’.

Increased vascular reactivity to exogenous
NE was seen in clinical hypertension and hy-
pertensive animals'®*'. The reactivity of iso-
lated perfused tail arteries to exogenous NE
were increased in spontaneous hypertensive
rats (SHR ) than that in age-matched Wistar
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Kyoto rats, and o, adrenoceptor antagonist
idazoxan inhibited this enhanced reactivity to
exogenous NE in SHR. These suggested an
increased reactivity to exogenous NE in SHR
mediated by postsynaptic a, adrencceptors in
vitro. The present study scrutinizes the in
vivo pressor effects of exogenous NE in nor-
motensive dogs and in renal hypertensive dogs
with constant femoral artery perfusion before
and after o, and e, adrenoceptors being antago-
nized. It is our purpose to find whether or not
peripheral vascular reactivity to exogenous NE
in renal hypertensive-dogs increases and, if
so, which subtype of adrenoceptors actually
mediates this increased reactivity.

MATERIALS AND METHODS

Dags Healthy mongrel dogs of either sex weigh-
ing 14+ 3 kg were equally divided into 2 groups-
Renal hypertension was induced in 10 dogs by wrap-
ping both kidneys with sterile emulsion membrane
(0. 1 mm)™. The other 10 dogs served as normal
control. After operation gentamycin 80, 000 IU was
injected im bid for 2 d. All dogs were fed on an ordi-
nary diet,

Protocol
80 after surgety. Dogs were anesthetized with ip sodi-
um pentobarbitol 25 mg « kg~'. Both femoral atteries
from inguinal ligament to the distal 1/3 of the leg were
dissected. A catheter connected with a pressure trans-
ducer (Gould P.,) was inserted into a femoral artery
for monitoring the systemic BP. Another small
catheter connected with & pressure transducer was
introdnced into a branch of medial saphenous artery on
the other side for monitoring the perfusion pressure.
After iv heparin 700 U « kg ', the femortal artery for

The experiment was carried out 50—
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constant perfusion was ligated at 2 cm below the
inguinal ligament. A cacheter {inner diamerer 4 mm)
connecting to a2 constant-flow pump was introduced
into the artery proximal to the ligature, and another
similiar catheter connecting with the export tube of
Pump was inserted into the distant end of the ligature.
A Y-tube was connecred in midst of the import rube of
constant-flow pump for the infusion of drugs. The
perfusion pressure was conrrolled to the systemic BP
by regulating the perfusion volume, then the perfusion
volume was kept constant during the rest of the exper-
iment. Afrer constant perfusion for 30 min. propra-
nolol {1.0 mg * kg ™) was injected iv.

Normal saline and NE 1.2, 10, 50, 200 ng
« kg7'  were injected in bolus (& 5 ml) into the
femoral artery succesively, then same doses of NE
were given after random inrraarterial infused o, a-
drenoceptor antagonist prazosin 60 pg = kg™! (10 ml in
10 min) or ¢, adrenceeptor anragonist idazoxan 0. 2 g
+ kg7 (1D ml in 10 min). Successive dose of NE was
given after perfusion pressure had returned to the
basal level. During the whole experiment, perfusion
pressure and systemic BP were constantly monitored.

Drugs and solutions  The following drugs were
infused intraarterially ; Prazosin (Pfizer) was dissolved
in 3% polypropylene glycol. Morepinephrine (Sigma)
and idazoxan (Reckitt & Coleman) were dissolved in
normal saline. All sclutions were prepared on the day
of study and kept at 4C until use.

Statistical analysis Results were given as rs.
Changes in perfusion pressure between the 2 groups

were analyzed by paired ! test.
RESULTS

Before experiments the systemic BP was
21.5%x s 2.2 kPa in hypetensive dogs, and
15.8+2.0 kPa in normotensive dogs ( P <C
0. 012. During the whole experimental pericd
the systemic BP had no significant changes.
and intraarterial infusion of saline did not in-
duce perfusion pressure change in the 2
groups. The NE threshold dose inducing per-
fusion pressure increase was 2 ng * kg™! in
normotensive dogs, and 1 ng * kg™ in hyper-
tensive dogs. (Tab 1}. After infusiocn of pra-
zosin this response was inhibited, mainly in
50, 200 ng » kg™!; after infusion of idazoxan
mainly in 1, 2, 10 ng » kg '. To compare
with normotensive dogs, NE pressar response
in 1, 2, 10 ng » kg~ ! shown a significant in-
crease in hypertensive dogs. After prazosin,
this increased response still remained. There
was no significant difference in NE pressor re-
sponse between normotensive and hyperten-
sive dogs after idazoxan. After both «; and a,
adrenoceptors were blocked, NE intraarterial
infusion did not induce significant change of
perfusion pressure except 200 ng = kg™ ..

DISCUSSION

In the present study. through constant

Tab 1. Perfusion pressure doring norepinephrine intraaterlal infusion. Pra= prazosin, Ida=idazoxan. x+s,
"P>0.05, "' P<{0-05 vz coniral in the incrense of perfusion pressure. .
Pra Ida n Norepinephrine /ng kg ™'
pg-kg™? 1 2 10 50 2p0
Control 10 15. 6+1.6 16.1%+1.4 16. 7+1.4 17.8+%1.38 18.942.3
60 5 15.8+£1.9 16.14+1.7 16.6£1. 7 17.442.0 17.442. 2
0.2 3 15. 7£2.0 15. 64+1. 8 16.04+1. % 17.3+£1.7 17.942.1
60 0.2 5 15.6%£1.6 15.5+1.7 15.84+1.5 16.441.8 17.1+£2. 0
Hypertension 10 22.5%£1.5"" 23.3%£1.9°" 23.3x1.8" 24.542.1° 25.843.0°
B0 5 22.6%x1.9"° 23.2+1.8" 23. 120" 23.7x1. 97 23.24+2.8°
0.2 3 21.941.77 22.0+1.9" 21.94+1.9° 23.5+1.7" 24.343.0°
60 0.2 5 21.8+1.8" 21.8£1.8" 2l.6£1.7"° 22.241.57 23.7x2.6"
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infusion to femoral artery, effect of blood flow
on the blood pressure was eliminated. Thus,
changes in perfusion pressure directly respond-
ed changes in peripheral vascular resistance.
In our animal model, since local infusion of
drugs was used. relatively high dosages could
be infused intraarterially without eliciting re-
markble systemic hemodynamic efferts or di-
rect effects on the central nervous system.
Consequently, the changes observed in perfu-
sion pressure were mainly due to the local ef-
fect of drugs.

Our previous study'™ had shown that
pressor responsiveness of the femoral artery to
exogenous NE was predominantly mediated
through @, adrenoceptors in low dosages and,
mediated through «; and o; adrenoceptors in
high dosages only. Pressor response to sympa-
thetic nerve stimulation was mainly mediated
through o, adrenoceptors. In the present
study, increased vasoconstriction to low
dosages of exogenous NE in renal hypertensive
dogs was evident. After «. adrenoceptors
blockade this increased responsiveness was
eliminated and, o, adrenoceptors blockade did
not show this effect, It was suggested that in-
creased peripheral vascular reactivity to exoge-
nous NE in hypertensive dogs was still mediat-

ed through ¢, adrencceptors. Another study ofy

ours’”’ also showed that the reactivity to en-
dogenous WE in hypertensive dogs was in-
creased, and this increased reactivity was
mainly mediated through o, adrenoceptars.
These results indicated that the adrenergic
transmitter-receptor interaction was increased
in renal hypertensive dogs.

The value of increased responsiveness of
peripheral arteries to exogenous WNE in hyper-
tensives was still a controversial issue'®?. Our
present study showed that NE threshold
caused perfusion pressure increase was lower
in hypertensive dogs than that in normotensive
dogs, and increased reactivity to exogenous
NE in hypertensive dogs only presented at low
doses. These suggested that increased vascu-
lar reactivity to exogenous NE was one of the

factors which induced hypertension. It seems
to be hardly explainable by structural changes
in hypertensives since responsiveness to high
dosages NE was the same as control.
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