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Abstract : The purpose of this study was to clarify the effects and mechanisms of lidocaine (1.0
X 10*M)on changes in contraction of the smooth muscle induced by voltage dependent Ca** channel
(VDCC) stimulator, KCl (90mM) , and receptor activated Ca** channel (RACC) agonist, adrenaline( 2
X 10°M), in porcine lingual arteries.

The isometric tension and intracellular Ca’" concentration ( [Ca®**]i) by the fura-2
microfluorometric methods were measured simultaneously, and from them we tried to deduce the
depressing mechanism of lidocaine (1.0 X 10°M) on the contraction.

The results were obtained as follows:

(1) Lidocaine depressed the increase of contraction and [Ca®**]i induced by KCl and adrenaline in a
concentration-dependent manner.

(2) Lidocaine depressed the increase of contraction and [Ca’']i induced by adrenaline in normal
physiological salt solution after depletion of the intracellular Ca**-sensitive Ca®* store.

(3) Lidocaine depressed the increase of contraction and [Ca**]i induced by adrenaline in Ca**-free
physiological salt solution.

(4) Lidocaine had no effect on Ca?* induced Ca** release(CICR) by caffein.

These results suggest the following conclusions as follows,

1. Lidocaine depresses influx of Ca** through VDCC and RACC.

2. Lidocaine inhibits the increase of [Ca**]i through IP; processes.

3. Lidocaine has no effect on CICR.
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90mM KCl 1.0X 10°M lidocaine
$0mM KCl

Fig. 1. Effect of lidocaine on tension and
fluorescence ratio ([Ca**Ji) induced by 90
mM KCI.
Lidocaine at 1.0X10°M depressed the
increase in tension and fluorescence ratio

by 90mM KCI.'
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90mM KCl 1.0X 10 M lidocaine
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Fig. 3. Effect of lidocaine on tension and
fluorescence ratio ([Ca**]i) induced by 2
X 10°M adrenaline.
Lidocaine at 1.0X10°M depressed the
increase of tension and fluorescence ratio
by 2 X10°M adrenaline.

* *

E 0.74 X 10-*M lidocaine
1.0X 10°M lidocaine
1.8 10°M lidocaine
3 7.4X10°M lidocaine

*p<0.05
n=5

ratio

Fig. 2. Effect of the each concentrations of lidocaine on tension and fluorescence ratio ([Cé“]i) induced

by 90mM KCl.
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Lidocaine depressed the increase in temnsio

concentration-dependent manner.
Data are represented as mean £ SD.

[Ca’*]l il & bicRIBICHEML, #5331
—EDETHFE N (Fig. 1), hoEED
D RAA v ERELES OEIROHREE L1
DD, 90mM KCl ic & 3 IXfEE S, [Ca?t] i
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% (Fig. 3, 4)

2X10°M 7 F LY EEICE D, 10X
10°M ) KA 4 v e85 Lch, NFEIES,
[Ca?*] i (bR oniim» -7 (Fig. 3).
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Fig. 4. Effect of the each concentrations of lidocaine on tension and fluorescence ratio ([Ca’*]i) induced

by 2 X10°M adrenaline.

Lidocaine depressed the increase of tension and [Ca’*}i by induced by 2 X10°M adrenaline in a
concentration-dependent manner.

Data are represented as mean =+ SD.
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mElxnt (Fig. 4)o
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8)o
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90mM KCl 1mM EGTA (o Ca**freePSS
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Fig. 5. Effect of lidocaine on tension and fluorescence ratio ([Ca’']i) induced by adrenaline in normal
pyhsiological salt solution after depletion of caffein-sensitive Ca** store and extracellular Ca**.
A : Adrenaline at 2 X10°M rapidly increased the tension and fluorescence ratio ((Ca®*]i), and then
it sustained or gradually decreased levels of them.
B : Lidocaine at 1.0X10°M depressed the increase in contraction and [Ca®]i induced by 2 X10°M
adrenaline.

D DRI EL L ISWVIREET I}, 25%X1077 7o
MA 724 YBEICXOINFMEENS LT
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wmA U7 (Fig. 9-A)o E72, WV FAAVIE,
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7 x4 VICKBIHERAIBLT [Ca?t] 1 DFE
LicEEA2 52 155 - 72 (Fig. 9-B, 10), 753,
Cal*-free PSS EHRPTKClBREHZRS LKL
Ba, NFEIB LU [Ca*] i 3E b L -
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*«p<0.05
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tension ratio

Fig. 6. Effect of lidocaine on tension and
fluorescence ratio ([Ca*']i) induced by
adrenaline in normal pyhsiological salt
solution after depletion of caffein-
sensitive Ca’* store and extracellular
Ca*.

Lidocaine at 1.0X10°M depressed the
increase in the tension and [Ca**]i
induced by 2 X10°M adrenaline in
normal pyhsio-logical salt solution after
depletion of caffein-sensitive Ca®** store
and extracellular Ca**.

Data are represented as mean=SD.
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FLr) vickaHERDBLT [Ca*t] iD
LRE2BEEEWEICHEIL 72 (Fig.2, 4)o D
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B3 B B & CRBERE D W T DOILFEIC
St LT HMEIERMSH 2 T EMRBE NI, L
HL, BEEDY) FhA v 2BMES L ThH,
normal PSS tf TZE L /- B EK 0 I {8 7& 77,

@100,

E . . . ST R
90mM KQ1 1mM EGTA in Ca*freePSS

(A)

Fig. 7 Effect of lidocaine on tension and
fluorescence ratio ([Ca*']i) induced by
adrenaline in the absence of extracellular
Ca*.

A : Adrenaline at 2 X10°M transiently
increased the tension and fluorescence
ratio in Ca**-free PSS (control).

adrenatine

%) 100

90mM KCQ1 1mM EGTA In Ca*freePSS

lidocaine

(B) adrenaline
B : Lidocaine at 1.0X10°M depressed the
maximum increase of tension and

fluorescence ratio by 2 X10°M adrenaline
in Ca**-free PSS.
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®8 (MLC) ++ —¥2M%|IL, BEROEE
AR T 5 LOMEVERLBERTH -
fohs, MBIk - TRELZMEEELRT C
&, AREBROERTIIFEH ORI RIGE R
B MEANKMEEREEL TV 300 ME
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10°M Y FHA4 v THRE7 Fr+ ) oI
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Fig. 8. Effect of lidocaine on tension and
fluorescence ratio ([Ca®**]i) induced by
adrenaline in the absence of extracellular
Ca?*.

Lidocaine at 1.0X10°M depressed the
increase in tension and [Ca’**]i induced by
2 X10°M adrenaline in Ca**-free PSS.
Data are represented as mean=SD.
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(A)

(%) 100

(%) 10()|
0

90mM KCi 1mM EGTA in Ca¥*freePSS

caffeine

(B)

90mM KC1 1mM EGTA in Ca*freePSS
lidocaine

m—

caffeine

Fig. 9. Effect of lidocaine on tension and fluorescence ratio ([Ca’1i) induced by caffeine in the absence of

extracellular Ca**.

A : Caffein at 2.5X10?M transiently increased the tension and fluorescence ratio induced by 2.5 %X

10°M caffein (control).

B : Lidocaine at 1.0x10°M did not affect the increase in tension and fluorescence ratio during

contraction by 2.5X10*M caffein.

Nh A v IZEEREIEC K 5 B0 [Ca?*]

i nE € 588055 RACC 2N 54T
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Fig. 10. Effect of lidocaine on tension and
fluorescence ratio ([Ca®*]i) induced by
caffeine in the absence of extracellular
Ca®™.

Lidocaine at 1.0X10°M did not affect the
increase in tension and [Ca**]i induced by
2.5X10*M caffein.

Data are represented as mean=*SD.
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