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Differences of desensitization and hypersensitization between ;.- and

o p-adrenoceptors in rat isolated blood vessels!
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(Institute of Vascular Medicine, The Third Hospital,
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AIM: To study the differences of the agomst-
induced desensitization and the reserpiniza-
tion-induced hypersensitization between o,-
and ap-adrenoceptors { AR) mediated vaso-
METHODS: The thoracic aor-
and renal arteries of rats

constriction,
tae, mesenteric,
were isolated. The cumulative-concentration
response-curve (CCRC) of wvasoconstriction
for NE was recorded. NE activated only o,-
AR since the perfusing Krebs solution con-
tained propranclol 1 pmo! » L™" and yohimbine
0.1 pmol « L™ to block - and «,-AR. CCRC
for NE was made. preparations were pretreat-
ed with CEC 50 pmol - L7' for 30 min or
preincubated with NE 10 pmol « L™ " for 1 h
then washed, and CCRC for NE was repeat-
ed. After ip reserpine 4 mg * g~ ! ip. the rats
were killed, the thoracic aortae and renal ar-
teries were taken. CCRC for NE was com-
pared with the corresponding blood vessels in
control rats. RESULTS: Pretreatment with
CEC caused reductions of the NE-induced
maximal _constriction by 82.5 1+ 3.0 % (P
<0.01) and 54.249.5 % (P<C0.01) in tho-
racic acrtae and mesenteric arteries, respec-
tively » but no effect in renal arteries. Prein-
cubation with NE caused the «,-AR mediated-
vasoconstriction diminished 14. 4+ 5.9, 1.8
+0.8 and 7. 3+ 1. 8 times in aortae, renal ar-
teries, and mesepteric arteries, respectively.
In reserpinized rats, the contraction in renal
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arteries induced by NE increased by 36 .
but showed no change in acrtae. CONCLU-
SION: a-AR mediated vasoconstriction is
easier to be descn~itiacd, while ¢ ,-AR medi-
ated vasoconstriction 1s easier to be hypersen-

sitized in rats.
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The o,-adrenergic receptors (AR in rat
blood vessels was subdivided into 2 subtypes,
a;4- and mp-AR and there were large differ-
ences on the distribution of these subtypes in
various vascular smooth muscles'”, The effi-
ciencies of agonist-mediated vasoconstriction
between the 2
The differences on the regulation

alse different sub-

2,31

were
types
between «,4- and o,5-subtypes. however . have
In this study, we deter-
mined the changes of vasoconstriction induced

not been reported.

by 2 o;-AR subtypes under the condition of
the sustained incubation of agonist or reser-

pinizaticn in rats,

MATERIALS AND METHODS

MNorepinephrine (NE}, yobimbine, propranclol,
desmethylimipramine . normetanephrine, and reserpine
Chloroethylclonidine (CEC) was
from Research Biochemical Inc. .

Wistar rats € ; » n=24, 18415 5 g) were killed
by cervical dislocation.

were [rom Sigma.

The thoracic aortae,» mesen-
teric arteries. and renal arteries were cut into 3 mm
rings with endothelium intact, Preparation was sus-
pended in 10-ml. bath contaiming Krebs solution at

37 T and gassed with 95 % O,+5 % CO,. The rings
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of aortze. mesenteric arteries and renal arteries were
stretched to resting tenswons of 1. 0. 0.5, and 0.2 g.
To activate only the o -AR by NE,

the Krebs snlution cootained wobimbine 0.1 pmol

respectively™ .

» L™ - 10 block o-AR. and propracelol 1 pmel « L' 1o
block 3AK. Desmethvlimipramioe 0.1 pmol » L7°

~! were put in Krebs

and normetanephrine | umol = L
solution to block neuronal and extraneurcoal uptake of
ME. The cumulative-concentitalion-response Ccurves
\CCRC for NE were generated. ECs and 23 %)
confidence limits were calculated by weighted probit
analysis and the —lg EC., was taken as pD..

CEC pretreatment CCRC for NE was made.
followed by 30-min washiog with Krebs solution.
Preparations were preincubared with CECT 80 pmol
« L™V for 50 min. then washed for 30 min. and CCRC
for NE was repeated,

NE-preincobation
tion woduced by activations of different o-AR sub-

To observe the vasoronstric-

types. renal arteries were pretreated with CEC 30
pmol + L' for 30 mun then washout for 30 min to
CCRC

in aortae was made in the presence of nifedipine 10

abolish the minor a;p-AR mediated response.

pmol + 171 ta block the minor a;a-AR mediated effect.
CCRC for NE was obtained in control. and prepara-
tions were washed for 30 min. incubated with NE 10
pgmol = L' for 1 h. washnut for 15 mmn. then the
CCRC for NE was repeated.
Reserpinized pretreatment To chserve the
changes of vasoconsiriction mmduced by «,- AR o reser-
pinized rats. the rats were inlected reserpine 4 mg
* g '1p.  Afrer 48 b the rars were killed, the thoracic
aortae and left renal arteries were taken. Vasocon-
strictions induced by NE were observed. CCRC was
compared with the correspnodiog blood vessels in con-
trol rats.
Statistics One way ANOVA was used to test
for sigoificance of the differences among the 3 groups.
If a difference was significant « theo the z-test or
paired f-test was used to examine the significance be-

tween the 3 groups.
RESULTS

CEC pretreatment Pretreatment with
CEC 50 pmoal « L™" for 30 min to irreversibly

inactivared a subtype caused reduction of the

NE-indured maximal constriction by 82.5
+3.0 % (P<0.01) and 54.2:+ 9.5 % (P
<Z0.01) in aortae and mesenteric arteries. re-
spetively. but no effect in renal arteries.
Sensitivities for NE were diminished in all
blood wvessels, with large differences in
degree. EC.; values increased by 281-fold
(P <0.017. 78fold (P <C0.01). and 6-fold
{P< . 05) in aortae, mesenteric arteries, and

renal arteries, respectively (Tab 1).

Tab 1. Effect of CEC preincubation on the

NE-induced vasoconstriction in blood vessels of rats.

T4 (95 ¢ confidence limlts}., “P>0.05. "P<{0.05.
“P<Z0- 01 »5 comirol.

Art- . P2 Maximal contraction/mg

ery Control Treated Control Treated

Borta B T.53EM 35 610043 118CEIVC ZloENF
17.92-72.58) (5.05—-5.18)

Reoal 5 6.42+0.33 5 6010, 19" 7701200 YHO4-200°
{6.39—6.46) (5. 58—5.63)

Mesen- 8 7.15+40.56 5. 2510, 41° 00L£200 2801807

teric (7. 10—7. 1% (5. 21—5.300

NE preincubation Preincubation with
NE 10 pmol -L7! for 1 h diminished the sensi-
tivity for NE, the ECg, values being increased
by 14.4-£5.9 times (P <70.01), 7.34+1.8
times (P<{0.01), and 1.8+ 0.8 times (P
~Z0.05) in aortae, mesenteric. and renal ar-
teries. respectively. Preincubation with NE
showed no significant effect on the maximal
constriction induced by NE in all blood vessels
(Tab 27,

Reserpine-treatment
striction induced by NE was not changed in

The maximal con-

aprtae or renal arteries from the reserpinized
rats, The CCRC for NE was not changed in
aortae either, but the sensitivity for NE was
increased in renal arteries and the EC., value
was reduced by 56 % (P<20.05) (Tab 3).
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Tab 2.

Effect of pre-incubation of NE 19 pmel-L™' for 1 h on NE-induced vasoconstriction in rats.

T-5 95 . confidence limits>. *#>>0. 905, "P<70.05. ‘P <0. 01 vs control.

Maximal contraction/mg

#D; Increase af EC..
Artery n Control Treated {Fold) Cantrol Treated

Aorta & 7.45+0.16 6.35+0.17 14.4+5.9¢ 1 08B0+ 170 1 Qan+1s0°
(7.45—7. 521 6. 32— 6. 381

Renal 3 5. 78+ 0. 20 5.55+£0.07" L.8t+a.g" Q20+ 290 950+ 3/0°
(5. 76—5. 811 15.52—5. 571

Mesenteric L] 7.36+0.10 6.51+0.14° 7.3=1.8° 860+ 150 S7a+120"
(7.33—7.440) {6. 48— 6h.54)

Tah 3. Vasoconstrictor responses to NE in reser-
pinized rats. ¥+s5 195 U) confidence limits).
P> 05. "P<I0. 05 vs control.

n »D Maximal
: contraction/mg
Aorta
Control 10 7.78+0. 38 1 4804220
(7. 75—7. 811
Reserpinized 10 7.57+0. 43" 1 180+ 500"
(7.53—7.61)
Renal artery
Contral ] 6. 3010, 33 750+1040
{6. 27— 6. 34)
Reserpinized 10  §. 66+ 0. 32° 760+ 9n°
(6. BZ—6A. 70

DISCUSSION

Agonists activate the receptors to produce
biclogical effects. in the meanwhile the re-
sponses to the agonists are decreased, eg, de-
sensitization. The previous study on adrenet-
gic receptor desensitization was mainly focused
on 3, AR, for which not only the process of
desensitization but also cellular mechanisms
have been clucidated™. However. desensiti-
zations of a;- and a;-AR were rarcly studied.

We have previously proved that acriae
contained mainly aa-receptor. renal arteries
contained mainly e,s-receptor and mesenteric
arteries contained both teceptors in rats''’. In
this experiment the effects of CEC pretreat-

ment on vaseconstriction induced by NE again

confirmed our previous suggestion. In this
study we determined the NE response in the
presence of mifedipine to block the minor o).
AR induced response in aortae and preincubat-
ed the renal arteries with CEC to irreversibl»
inactivate possibly cxisted the minor
AR“™  Thus,. the «,-AR in such treated aor-

tae and renal arteries was more representative

Ay

as ap- and o;2-AR., respectively.

The results showed that preincubation
with NE decreased the sensitivities to NE. the
order was aortac (e;n-AR ), mesenteric arter-
ies (2 subtypes) and renal arteries {o;,-AR)D.
These results ~uggest that under the same ef-
fect of agonist the desensitization in a,3-AR is
maore evident than a4-AR.

Reversely, after exhausting NE in sympa-
thetic nerve terminals by reserpine, which re-
duced the activation of that «,-AR in blood
vessels. the sensitivity for NE increased in
renal arteries (a2-ARDY, but did not change in
aortae (a;3-AR). These results indicated that
2.4-AR (in renal arteries) m:;.diated vasocon-
striction was easier to be hypersensitized than
ap-AR (in aortae). But these results came
from the experiment of isclated vasoconstric-
tion. they reflected aonly the change of function
on vasoconstriction. To observe the change
on receptor affinity and number. the radio-
ligand binding experiment and molecular bio-
logical technology would be further used.
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In conclusion, ¢-AR is more susceptible

to the desensitization. while a,4,-AR is more
susceptible to the hypersensitization. Since
most blood vessels contain both a4 and apg-
AR, a,,-AR mediated vasoconstriction will be
come more prominent and function more im-
portant when ever desensitization or hypersen-

sitization happens. This may be an important

aspect of the functional significance of co-
existing 2 a,-AR subtypes in blood vessels.
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