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pH7.37 & L7:.



i

2) MBI A V> A A F VEER X OHEER
TIOWM5E T
Fura-2/AM % Bt L 7282 R = g 4 v
AL vHEEE (AQUACOSMOS™,
HAMAMATSU) OE @& (1.0 ml) 123K E L,
iR 4 mN 2 B L7z BER 95 % & 1%
LiRFEDS B IREHT AD/NT ) 7 FTHCS &
WA 30 3 EGE L 72 R SRS 2 i 5 L,
ZOVBIIET 2 IR & [Ca™ ] & k% [
BREIE L7z, DGR D oz Iz ownw T, AR
RNV > 7 A VIR ERE E O EIR
AN, —Ed~=2¥L—% (M152, +)
H) CEEL, MikEy Y S AT YT A Y —
A Lf%ﬁ%7y1?1~ — (UL-2GR,
IAET) IZEEL, EEEL= Y & (N4438,
H 2&&17«:7&) % #+ L < Power Lab®
(ADInstruments) TipkL 7z, [Ca™]:12
Td, B oz A E Ok BE 88 (DIAPHOT-300,
Nikon) FIZHIEESA 2P L, MEEAA VT >
LA F VHEEENOX Y VT T T
LG %, 340 nm & 380 nm /XY K/SA T 1
V& —ft & g i %l L ORISR 5 2 b
WZE D) YRR AT 72 FAUC &AM

D

(A)

100

Tension (%)

1% 9.8 mN

O it ;e o W W ne ypE

Dexmedetomidine concentration (M)

C

20

(N=6)
Mean=S.E
0

Dexmedetomidine [-log (M)]
10 FEDIRILE T 55 169 % A
(A) , (C) PRSI D F L — A
(B) , (D) ; #HHETOULHEIRT) O IR

Relative tension (%)
>

SR 5727 Z A5 8 3V VRGOV 85

WS T LH06% 500 nm D7 A WV —E 4
L TR RS 128 &, 340 nm & 380 nm Jil
REHOEIRE R ME L, Z oMbzl (Ratio)
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By, IUFNTY, TIVVUNE (4) BFEWEIE D Dex 257 N L F 1) 212 & 5 U
KClLIZ & 2R & [Ca® 1 B LIC RIFT FHE [Ca® 1 IS R (X4)
Z (M3) 5x10°M7 KL+ ¥ (Wako: 40 F &
60 mM KCI & 28 2 5 BEmR L, 2ok 3336) ZEHINL 72 HCS il 2 %9 2 2 HIEG L,
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£ o fk\ J\\ P’\ f\\ M hon 0 Moanes £
- = = = = = = = 10 9 8 7 6 5
5 uM Adrenaline -
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BRI 2 MR L, FOBISET AR &
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Ca”'-free HCS & i % #E L 72 KRBT, 25 x
10°M #1724 >~ (Wako: 4> T8 21221) % 2
S, LT3 X10°M SA4A 7 /Y
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#0020 RS- L, F OB B IGHES
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V25 B AEH

(A) ;7 FLF) B 285 L2285 a o UEiE ) & Mg lo L — 2
(B) ; 7 FLF 1“2 Dex RN L 7284 OIGERE ] & #ERELLD M L — A
(C): 7 FLF ) Y Hilt & Dex % 7N L 72356 OYUETE ) 0 Moz
(D) : 7 FLF) v HlE Dex A0 L 22354 006 1E o ik

C, control; A, adrenaline; D, dexmedetomidine; Caf, caffeine
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o
£ 100, £ 100
15 5 30(min )0 5 30(min) 30 (min) :) 3I0 (min) 15 30 (min) 0 15 ___ 30 (min)
Ca? f e Hanks Camanks Ca -free Hanks Ca -free Hanks Ca lreeHanks Ca leeHa ks
(2 o 60 mM KCI Su-MAdr K-CI AdHDeX (E) 12060mMKC\ 25 mM Caffeine Kol Caffeine+Dex (2\)120 60 mM Kl 5uMH\stamme KOl Histamine+Dex
€0 — * £ 100 ] < 100 ]
g 6 \
2 40 \ 2 40 Y _% 40
3 s (N=6) S 20
x 28 L \\ i3 28 L AN g 4 L |
C A A+D C Caf Caff+D c
120 120
< 120 = o —
g 00— g 100 g 100 I
2 80 o 8 g 80
2 60 I £ 60 o 60 N
T 40 £ 40 \ 2 40 \
2 ko k)
£ o O &= [ L £ L
© AD P\/T:aor;?:sSE ¢ Cat Rl e c H H*D P05
Adrenaline Caffeine Histamine Mean + S.E
B 7 : Mlask Ca™ A3 WA o S RIREEIC & 2 GRS & [Ca™ ] 1§ 216
(A) , (C) , (E) ; AHHIHEEFIE Dex % NN L 72856 O I
W) & HOEREE LD P L —
(B) , (D), (F) : ZHERIGSEEAE Dex & 3N L 72856 O
iR & HOGEREE H D FEs
C, control; A, adrenalien; D, dexmedetomidine; Caf, caffeine; H, histamine
Po—jp& L7 10 % IO'SMEDTAé.\ﬁCaZt Iy bE—= VSRS LEE (%) HEHLT.

free HCS AW A #EM L, 5121545125
100°M 7 FLFY e x¥ 3y (Wako: 4
T4 184.07), 25 x 10° M # 7 =4 >~ (Wako:
FE 21221) R ENENEG L, FOBEE
THYER S & [Ca™ ] Z b2 ME Lz KIS
Jrbhu— )L FERBICEEBENER 1 X
10° M EDTA &4 Ca”'-free HCS i & M L,
E5121541125 x 10° M Dex #iRINIL 725
x10°M 7 KL+ v beasy iy, 25 x10°
M@ 7xAruEh L, ZOBRISEY LR
Jr& [Ca* 12 bEHEL 72, (N=6)

3. HRETEERVERRT

FEERAE RAILTI9ME = AR TR L 7.
mM KCl &7 FLF) vOAhaiG Lizgae
aJryhu—NEL, ENEND a JITSE T 721
B aRmim Lz & SolUER L [Ca® i »

60

2HEM O BT I D B\ HIREE ATV, 3
HELL L OWER O I 1:—Jo B i 5 /0T &
fTo7:1%, ZEILEMEZITV, P <005 TH
mEHDE L

] S

1. BFEEED Dex & A 24V Y ASHBRIML
EEEICRIZTEREERICOWT (K1)
Dex BL A I ¥V ¥ TRIFMIEE A 5

T 5 DI IUHGIE ) 0 B SR AE T AN

WENTA, W OB ERZLIEA SN

noiz.

2. ZHEPEEED Dex & A 2 ) v H3E KCLH
W X IR & [Ca™ ] B bIC RIE
2 (M2)

Dex &, WD A3 2 012 HER
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M FHEH O 60 mM KCl I X A IUEE ) % 84
&, 5% 10° M LLEoEE CHZEICHEINS
7. [Ca* ] i1 Dex DEFRMIEE D EFIZEW
BEIMER A R L7225, HEEEADN Do 7.
A I5V) L, RIEED LRI, HEH)
PR ML 575 0 60 mM KCL (2 & 2 iR T %
BN S €72 ETIE o7 [Ca¥Tiid
A4 IV Y OFINREE D LA B )
BRI, AEEIALNR T

3. Iy, SUFNTY, TIULUN

w5 KCLIZ & RS & [Ca™ 1 Z21kiz i

T (M3)

Gy, IUFNT Y, TIVIYUHM
5T, HEIRIMETE# O 60 mM KCl
Bz X AUFER B X o7 [Ca¥ ) oz A=
IS SN Do 72 Dex M 60 mM KCl
FIZ & B NGHIR T OB a » Z B ARRE P
THHIAL VBV ETIFINY VL > THE
Wl S Nz o FERETETH LT T
VUTIEAEZIIRO N o7z [Ca¥ il
Dex, Sk VY, SUF VY YyBIOTIY
TUTHBREILIEA S N R o7

4. HFEEEO Dex 257 FLF 1) Y12 X 2
BRI & [Ca™ )i OZEALIC R THE (K4)
Dex 1, HEIRIETEHOT FLF+1) 12

X BUHERT & [Ca™ ] BN % il B ARAE L2

Pl L7z, (tension : ECs = 7.185 uM)

5. A%y, ey, Ik NV
BT RLFY X R L [Ca™ T %
LIz Riz3 % (H5)

A£3IFVY Y, Iy, SIurLy oL
7 KL F ) LIk pGE R & [Ca™' ) o
NSO REKAEICHIEI L. (35
1) > tension : ECsx = 1.006 uM, Ik >t
tension : ECs = 1.203 uM, 7 7 % )V ¥ ¥
tension : ECs = 2453 pM)

6. ML EERAL 2 1578 L 72IKRE T, Dex 7%

e fe—

7beuy’;émﬁ%ﬁt[&ﬁhzw

WCRIZ TR (M6)

Ca®'free HCS ¥ 0 HE 7 0 02 S PR ke B0
o Cat T A 724 0 1A HDO%
Sz X W kR B X o° [Ca™' i o—@ P obs
MAaHmSNTz. S5V 47 /YT Ca™ FHE
P Ca™ iR (CICR) F v V% B LI 52 L
72t%, 2, 3HHDA 7 24 G TIRIGEES
BIU [CT i DELIZA SN L7, 2D
RETCa™in 7 FLF+ ) ¥ 28542 & I
RAB IO [Ca' 1 TSI L 20 b —%
fECHBAD A SN2 (T2 ha—)b). KIZ
I O—)VER LSBT T Dex ML 727
FLF1) v Cain Gl % #4859 5 & RS
BIO [Ca¥liiday hu— L EEBDOZELE
AT LOD, FORNEEAHFIIHI S N

7. MBS Ca® A3 VIREETT, Dex 457 KL
Vy, 74y, BAY I XA IE
fie [Ca1 i DZBIIZ RIS HE (M7)
Ca™ ASHIHE BB IS 228, Hlfg

YHHEZ Ca™ A L 2 VIREETIZT L F Y

YN Tz A, BAY I UESIC L) IGEER

DB LU [C¥ T id—MltEicsmL, Zotkix

R L (arba—)v), kiZar
Mo =)V & A4 F T Dex iRINI7 KL &~

A I v EERGTLENGEENDB LU

[Ca¥lilday bu— L ERBEOEEZRT D

DO, FOWRKHEITAERIZHH SN, T2 b

00— )b & [d =5 FC Dex iy 7 = 1 » %

B3 ntary ha—)EEEEOZELD AL

A5 PGER DB L O [Ca¥ i OBALICEEE K&
Z& oz,

% =

AlEbivbiuig, FHEREEO FEBRO—
DT H 5 HEIRIMLAE TE 25 % Dex D1
HABLOZOERERIZO W TR &
[Ca™ 1 2k [l E LMeRT L7, AREBRTIE
Dex (&5 KCl o B a3 1 il & 2 PR 1)
& [CT T BRINIEE O LRI & o THIN
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S, 7 RV ) Y OZEERIEIC X B IER
J1& [Ca™ s DB % 8 FEARAE M B0 L 72
oz EMSPHERED ORIz [Ca™ A
GLTWwWAZ RSN F72, Dex I3
Ha k20 & BN~ Ca*" i A TH 2 %%

R 1% 1L Ca®™ F ¥ & v (Receptor activated
Ca” channel: RACC) ##I L, Hllfiw A BT e i
R7 & DL~ D Ca® ik TdH 5 & 2
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Abstract : When added to local anesthetics, dexmedetomidine has been shown to increase the local
anesthetic effect, decrease local blood flow, and suppress inflammation. However, the effects and
mechanism of action of dexmedetomidine on lingual arteries have not been determined. The aim of
this study was to investigate the effect of dexmedetomidine on lingual arterial vascular smooth
muscle, evaluating changes in contraction tension and intracellular calcium ion concentration [Ca®] ..

Endothelium-denuded lingual arteries were sliced into 2- to 3-mm rings. Specimens were loaded
with a fluorescent calcium indicator. Changes in isometric contraction tension and [Ca*]: were
measured with the addition of various substances at various concentrations, under different conditions
of baseline stimulation (with KCI, adrenaline, caffeine, or histamine) ,and under conditions of intra or
extracellular calcium store depletion.

Dexmedetomidine increased the contraction tension and [Ca®"]i induced by high-KCl depolarization.
Dexmedetomidine inhibited receptor-activated Ca®" channels and phosphatidylinositol-1,4,5-
triphosphate-induced Ca®" release, but not Ca*"-induced Ca*' release.

The findings of the present study elucidate the effects and mechanism of action of
dexmedetomidine on vascular smooth muscle. This information will be useful in the development of
dexmedetomidine-containing local anesthetics that are safe for use in patients with cardiovascular

compromise.

Key words : endothelium-denuded lingual artery, dexmedetomidine, adrenaline, intracellular

calcium ion concentration, isometric tension





