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Abstract : Dental patients with essential hypertension treated with nonselective 8 adrenoceptor
blocking agents may show a remarkable increase in blood pressure after administration of dental
local anesthetics with 2% lidocaine containing 1 /80000 epinephrine. The hemodynamic changes
should occur as a net result due to interaction between epinephrine with 8 adrenoceptor blocking
agents. The purpose of this study was to clarify the direct effects of the interaction on the aorta
smooth muscle. I investigated the effects of epinephrine alone and the combination of epinephrine
and nonselective B adrenoceptor blocking agents, propranolol, on isometric tension of
spontaneously hypertensive rat (SHR) aorta smooth muscle and intracellular calcium level ( [Ca®*
1i) by the fura—- 2 /AM simultaneously, and compared with those of the normotensive Wistar Kyoto
rat (WKY).

The results were obtained as follows :

(1) In WKY, the increases in tension and [Ca?*]; induced by 10°® M epinephrine were less than
those by 60 mM KCI.

(2) In WKY, the tension induced by the combination of epinephrine and propranolol increased
significantly more than that of epinephrine alone, but there were no differences between them in
[Ca®*]); .

(3} In SHR, the increases in tension induced by epinephrine were larger than that in WKY , but
there were no differences between them in [Ca?']. . By the combination of epinephrine and
propranolol, [Ca®'], was increased more than that of epinephrine alone, but tension was
maintained at the same level of epinephrine alone.

In conclusion,

(1) Inrataorta smooth muscle, the number of adrenoceptors may be reduced compared with other
arterial smooth muscles.

(2) In SHR aorta smooth muscle, the sensitivity of a adrenoreceptor may be increased, but
increases in [Ca®*]; induced by activation of @ adrenoceptor with epinephrine may be controlled
by an unknown mechanism , such as a buffer mechanism of sarcoplasmic reticulum (SR) against
abrupt changes in [CaZ*],.

(3} Blocking 8 adrenoceptor increased only contraction but not [Ca?*];in WKY, in SHR, however,
it increased both of them. These results may suggest the impairment of the buffer mechanism of
SR against changes in [Ca®*]; .

Key words : epinephrine, propranolol, contraction, intracelluar calcium, spontaneously
hypertensive rat (SHR)

Effects of Epinephrine on Contraction and Intracellular Ca?* Mobilization in Aorta Smooth
Muscle of Spontaneously Hypertensive Rats.
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Fig. 1. Shematic diagram of the experimental apparatus.
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Table 1. Systolic Blood Pressure and Body Weight of Rats

: Weight Systolic blood pressure
Strain N @) (anHg)
WKY 6 323+ 8 149+12
SHR 6 31914 21113

Data are represented as mean=S. D.
N, number of experiments.
*p<0.01 compared with values on WKY.
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Fig. 2. Representative recordings of increases in tension and Ruws ( [Ca?*]; ) induced by 10°°M
epinephrine on the aorta smooth muscles of WKY and SHR.
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Fig. 3. Increases in tension and Ruos ( [Ca?']; )
induced by 10 °M epinephrine on the
aorta smooth muscles of WKY and SHR.
N=9 N, number of experiments.

Data are presented as mean = SEM.
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Fig. 4. Representative recordings of increases in tension and Ruys ( [Ca?*]i ) induced by 10°°M
propranolol and 10~ °*M epinephrine on the aorta smooth muscles of WKY and SHR.
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induced by 10~ ®M propranolol and 10~ *M
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N=9 N, number of experiments.

Data are presented as mean = SEM.
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#p<0.05 compared with values induced
by 10~ M epinephrine on SHR.
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