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Abstract : To elucidate the effects of various chemical mediators, which are considered to appear
in inflammation, on vascular smooth muscle, annular specimens of porcine lingual arterial smooth
muscle were prepared, and divided into specimens denuded or undenuded of vascular endothelium.
These specimens were attached to the thermostat incubator of an intracellular calcium ion
concentration measurement unit, stimulated with 40 mM KCI, noradrenalin (NA), or U46619,
followed by administration of acetylcholine (ACh) or bradykinin (BK), and the isometric contractile
tension generated and fluorescence intensity ratio were simultaneously measured ; the following

conclusions were drawn.

1. The inhibition by ACh or BK of NA-, high KCl-, or U46619-induced contraction was dependent
on the presence of vascular endothelium, suggesting the involvement of a decreased [Ca*)

concentration in the contraction inhibition.

2.1t was suggested that the inhibition of high KCl-induced contraction by ACh or BK was weaker
than that of receptor stimulation-induced contraction.
3. The administration of BK showed biphasic changes in U46619-induced contractile tension and

[Ca™].

Key words : arterial smooth muscle, inflammatory chemical mediators, intracellular calcium ion,

acetylcholine, bradykinin

&

HEEitaOBPREEROFERICLD, S
EOHEP LT AL TV 3, Sl
HIIEBORHREER->TwWadEvbh, i
DT OGS & » o BIRRE LT 72 B &
SNAEREESMEEEEHT 2 LML 0,

il

CDEIBEEHLTT FLF ) VEFDRE
FRRERER 2 L 72388, ZO7 FL+ Y v o
Ko TMERFELL EIcEEH L Ta vy b —L
MWIEFICREEL 755 T &AL L, R
BIREZOEERBICOVWTHICEEANE T & ¢
ATH 5%,

I, Sl ORI T & 2 BhRIE LI e

Effects of inflammatory chemical mediators on porcine lingual arterial smooth muscle

Takeshi NisHI, Ken-ichi SAToOH

Department of Dental Anesthesiology, School of Dentistry, Iwate Medical University

Department of Oral Pathology, School of Dentistry , Iwate Medical University
1 -3-27 Chuo-dori, Morioka, Iwate 020-8505, Japan

= FRER TS 1 TH 3-27 (F020-8505)

Dent. J. Iwate Med. Univ. 32 : 25-34, 2007



26 [

DIBERIEDESMIAEVE LTHEHSN, &
I M P O FAEMR 1< 380 T S RAE
HORE A BT ENPEOLICBDDDH
2V, % to, wRISEEICB VLTI, ATEEER &
WhNRTOV2ERBEAKROBERNETH
Porphyromonas gingivalis 75, KENRLEEINR
15 EIHEALZOMEBICRKIELELSE, B
TRE(LAWEI R TVE EOHESH B,
RIEOBICHIRT 5 MEINE L, (LAEEY
B (rIAanvAF ez —2) itk THIEIS N,
IO I ANAT 4 2=y iE, MENHERE
YR & SRR 3 % o MEIGHEEIE
iz v R+ vy (NA), 7R+l v,
vob=y, barvEFH VA (TXAD BE
NHy, MELREWECET 7 V+ =V
(BK), Ex% 3 via&EDBRENLEDELT
EFonsdy, REOZAT—VICBFLIN
S IHNATF - OREEFETVLEN
SHHE/ERIC>LWT bR no2H 50, K
KA EMZ D, & DIKEEDNONBHID
ATWAT INIVATF 4 =7 DMIcd, £
EESNTOEOYIED S 5 offett bR 1
TW3%,
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(EDRF) %4 2 IR ME Y E
ThBTEFNa) v (ACh) EBEET
HLEKCIIKEHL, INo&ETr I AL
74 x—#%& ACh, & KClI 5 OENERDO—
S>TH AHHFHIRMELEHICHL, EDXHI
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HEgE: LT, SRMIES L ORIlaA A vy
AAF VIEEE ((Ca™)) ZALARIEEAIEYT 5 C
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1. ME

BT v OEHEE L~ 2 mOEERERE
HL, EFREREE & oA EAEFIRERR S L
%, BES2~3mictilrL, SEIMRINE B
ORIREARZEBLL 7o, & SITMENE % Rk
LA ZMENE (=), MENRZREEL &
WEAZMEANK (+) & LTHW,

2. "Wk A vy Y L3RRI Fura-2 /AM O H
faf

Fura-2 / AM (& 1Z 1t &) 20 uM, 0.01%
PluronicF- 127 (BASF) % A fi# L 7 Hanks
Component Solution (HCS) ICfEA%ZEL,
BeER, (ERREN (U37°C) I TR SBEiRE L
726

HCS O#RKIZ0.34mM  Na,HPO, - 7 H0,
0.44mM KH.PO, 0.8mM MgSO, 1.26mM

CaCl, » 2H,O, 4.2mM NaHCO; 5.5mM
Glucose, 5.36mM KCl, 0.14M NaCl, PHT7.40 &
L7

3. MEAHE

Fura-2 /AM % &1 L 7284 % [Ca' ) IE
B2 (AQUACOSMOS™, HAMAMATSU) @
fEEFEPICERE L, #IERI1.0g ZET L,
HCS % #9304 [EER L 720

INFEARE B & S [Ca® ) @ [E BRI E 13 8 1l
LODHIFEICE - e T BEINKERDHIE
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[100 mM KCI] [Thermocontroller]
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Fig. 1. Schematic diagram of the experimental apparatus.
The vascular smooth muscle ring was mounted on two tungsten hooks, one of which was glued
to the arm of a force displacement transducer. Two wavelengths of excitation light (340 nm and
380 nm) were obtained from a xenon lamp source. Surface fluorescence of the tube was
introduced through a 500 nm band pass filter into a photomultiplier.

ZOWTI, BEAREZMEND vy o a1 % vl
EEBEBOERMENIC, —rv=atL—%
(M-152, + Y v4) iK@EEL, flfids v 7=
TYIAY—ZNLTENN S VAT a—H%—
(UL-10GR, I *E7) ICEEL, Power Lab
® (ADInstruments) %/ L Tt L 72,

I EFEEIC[Ca iz DWW T id, FHMS
(TE-2000E Nikon) FiZ THIERBA A HLE L,
fEANA IV Y o b4 & VETEEEND X £/ v
7 V7 OHET B A, 340nm & 380nm
DSy FNRT7 4 vy —fFEAEAEAER LT
ERICHEST 2 ok HEREATT -
Too TR X D EARMB D S F T 2564500
nm®D 7 4y =L COLEFHEIEEICE
&, 340nm & 380nm BhECH G 2T L,
Z OHEEHER (340nm/380nm) % & - T,
[Ca™ ] DfgtEE L1727,

(IR 7146 & O e EsRis Hr oo BAVEfiE O 3% aE

EROREFIcETOERIHLT, 9
100mM KCl B % 165 [k L (Fig. 1),
T K - THE U RBIREES) B £ odrbig
EHOBRRKEEEBEL, {4 0ERICE T

% B RIHETR 135 & OB KAOERREE Hr oo FLitE
(LIF, EHEfE) (100%) & L7z, 753, 100mM
B L F40mM KCl Bk 1, HCS DR D NaCl
AETVEEDOKCLICERL TIEERIL, 5
LM NA, 100nM U46619 (TXA, LB, 30
uM AChBLU 1uM BK i3, HCS % 721340
mM KCLIZEm L TEBIL 72,
HEEEZAIE L 72#%, NA, 40mM KCl, U
46619 DFIIHIRIC & 2 FsR T & [Ca*' ] DZAL
X4 5 ACh BXUBKEEIZX 32150
ZALEALE L 72,
(2) & FERNEIE I X 2 UiEaETT & [Ca™ ) D &AL
IZ%td % ACh #5008
BERCBOCEREAHEL/-0B, #10
~155y 1 HCS 2R L, SRMTIGEE N B &
OHERE HA5100mM KCHE5RTICI3I1FE S
5DRE->T, 5uM NA ZHI5ARIRER L, &%
WT30uM  ACh Z15fER L 7ce S5
HCS % ## L 5 M NA #E5RTICIZIZET 20
o T, 40mM KCl 2591550 fEER: L 7214,
30uM ACh % [E]RFEFERR L 7. [EkEIC HCS %
BER L, A0mMKClHSENITIZIEEL TH 5,
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100nM U46619% %9203 R L, 30uM ACh
205 ER L 7o = OIcTA 9 5ERIEIX
HERE DB L UEOtRE A ERANCEIEL, ©
DEREUEERD 12, ThZEREME (+)
BLU () OFNFNOERIIBVTIT 7,
Q)R EBRIFIR IC & 2 HEIR S & [Ca®' ] DAL
IZ%td 5 BK 5.0 2
BIEAICBOTAEEAAEL /DD, 15
SYRE HCS 2R L, SRR 16 L UE
S A 100mM KCLREHN 23R T 5D
5T, HuMNA Z¥15HEER L, 30uM
ACh Z 1553 R#ER U7z, BU HCS 2R L 5
¢M NA BE5FNICBIFET 2D2R - T, 5uM
NA %2155 BREFR L, 1uM BK %[6]RFfEEE

Lo DIFE#EIC40mM KCI & 1M BK %
#1555, 100nM U46619& 1 M BK %£92047
R L, 7 ORICRAT 5 HREIGEE B
X OvE YRR A R CRE L, R UE
ERdi, TNEAKRMRE (1) BXT ()
DFNFNICDOWVWTIT> 7,

LTORIE R EERFE TR L, it
SZHILIE IS paired t FRTEIZ L V1TV, p0.05%
Lo THEBEDLD E LT,

L ES

1. BRERIEER I & 2R & [Ca¥' ) D&
{ticxtd 3 ACh 5 D&
(WNEzZfRa (+) D& (Table., Fig. 2)

Table. Changes of tension and [Ca?"] induced by various stimulators with ACh and BK.
The values were relative tension, [Ca*"] to tension, and [Ca®'] induced by 100mM KCL Data are

represented as mean=*S.D.

Tension
Endothelium(-+) Endothelium(—) Endothelium(+) Endothelium(—)
5 uM |40 mM | 100 nM | 5 ¢M |40 mM | 100 nM 5 ¢M |40 mM 100 nM | 5 ¢M |40 mM |100 nM
NA KCl |U46619| NA KCl | U46619 NA KCl |U46619| NA KCl | U46619
number 5 5 5 5 5 5 number 5 5 5 5 5 5
control control
(1%({)&11\/[ 1009% | 1009 | 100% | 100% | 1009 | 100% [(100 mM| 100% | 100% | 100% | 100% | 100% | 100%
) KCl
0eMACh| 51.8+ | 735+ | 40.3% | 554 | 654L | 54.0F |1 yMBK| 65.2= 80.6% | 544+ | 66.0x | 76.1E | 47.8E
(=) |229% | 6.0% | 62% | 51% | 94% |165% | (—) |257% 10.2% | 16.2% | 15.1% | 7.2% | 13.9%
30 uM ACh 0 424+ 0 5497+ | 654* | 53.9% | 1 sMBK 0 52974 | 294+ | 6531 | 76.1% | 46.0E
(+) 7.9% 54% | 94% | 164% | (+) 35.9% | 14.0% | 15.3% | 7.3% | 12.5%
Ratio
Endothelium(+) Endothelium(—) Endothelium(+) Endothelium(—)
5 M |40 mM |100 nM| 5 #M | 40 mM {100 nM 5 ¢M |40 mM 100 nM| 5 gM | 40 mM |100 nM
NA KCl |[U46619| NA KCl | U46619 NA KCl |U46619| NA KCl | U46619
number 5 5 5 5 5 5 number 5 5 5 5 5 5
control control
(100 mM| 100% | 100% | 100% | 100% | 100% | 100% (100 mM| 100% | 100% 100% | 100% | 100% | 100%
KCl KCl
30uMACh| 52.5+ | 83.0% | 25.2%+ | 69.6x | 87.61+ | 54.6+ | 1 yMBK| 4456+ | 69.56= 47.0=% | 793 | 93.1% | 606
(—) [16. 7%|17.9% | 87% |13.7% | 15.7% |32.9% | (—) |10.1% | 25.1% | 12.8% 3.3% |12.8% | 10.7%
30 M ACh 0 502+ 0 695+ | 875% | 545+ | 1 uMBK 0 447+ | 21.3+= | 778 | 92.9% | 57.7=
(+) 13.2% 13.7% | 15.7% | 328% | (+) 38.8% | 21.0% | 3.7% | 12.7% | 146%

Mean=*S.D. *P <0.05
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100
(%)

Tension

100
(%)

Ratio

10 min

100 mM KClI 5 UM NA

30 uM ACh

40 mM KCI 100 nM U46619
30 uM ACh 30 uM ACh

Fig. 2. Effects of ACh on various stimulant-induced contractile tension and [Ca**] changes in
endothelium-undenuded vascular smooth muscle.
The administration of 5 ¢M NA, 40 mM KCL, or 100 nM U46619 increased contractile tension and
[Ca®”]. Additional administration of 30 M ACh sharply reduced NA- or U46619-induced
contractile tension and [Ca*'}, and reduced 40 mM KCl-induced contractile tension and [Ca*']; to

almost constant levels.

5uM NA #5102 & 2UHERE 16 £ OF [Ca*');
OHENIE30uM ACh #51lc kb, &EuciED
L, 30uM ACh #5713, 5HuM NA #1512 k&
2 HER T8 £ O [Ca*' T AR 100961 & 1
726

40mM KCl #5101 & 3 [EsE 18 L O [Ca*
] DEEMIE30uM ACh #5012 kb, B LK Z
FI2F TE L1 - 72 40mM KCl i & 2 IXHEE
718 & UF[Ca**] 1230uM ACh#: 5 Ri% TH
0% DEERL, MHlsNnl,

100nM U46619#% 51 & 3 NFEES B L O
[Ca™ ) DHEMNIZ30uM ACh ¥ 51c k b, &
AL, 30uM ACh #5-T13, 100nM U46619
BB & B IHETRT 18 £ O [Ca* ) A3 iEIE 100%
Fls iz,
QNEZHlE (—) o5& (Table., Fig. 3)

5uM NA #5102 & 2 UHEET 1B L O [Ca*' ],
DIEEAMNE30M ACh 25 LT b, Zfhids 5
NI -7z,

40mM KCl #51c & 2 iR 6 L O [Ca*

T DEEAMNE30uM ACh 2%5.L T4, Z1tids
SN - T,

100nM U46619#% 5.1 X 2 W18 L O
[Ca*' ] DEEMIF30uM ACh 25 LT %, &L
A SN - 1,
2. BHEAHIIC X BUER ST & [Ca*'] D
fbicxtd % BK 5 0 g
(DRl (+) D54 (Table., Fig. 4)

5uM NA 5.1 X 2 [UEE B L O [Ca*'],
DO¥EMIF30uM ACh#E5ic kb, Ak
L, 30uM ACh#5Tid, 5HuM NA #5ic k
2 IR /74 & O [Ca*' ] A3 131E 100 %34 & 11
72o

buM NA 5 Xk 2 [ERT 6 £ U [Ca?');
O¥ENNE 1 uM BK #5102 & b, Al L,
LuMBK #5713, 5uM NA #5100 & 2 s
BR1B X [Ca ] AIZIEL00%HE] < iz,

40mM KCl #5.1c & 2 INHEE1H & 5 [Ca**
I OB 1M BK #5102 k0, B L% £
I —E &8 - 72, 40mM KCl #2512 & 2 I
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o i
100 mM KCI 5 uM NA 40 mM KCI 100 nM U46619
30 uM ACh 30 uM ACh 30 uM ACh

Fig. 3. Effects of ACh on various stimulant-induced contractile tension and [Ca*}; changes in
endothelium-denuded vascular smooth muscle.
The administration of 5 M NA, 40 mM KCI, or 100 nM U46619 increased contractile tension and
[Ca®]. Additional administration of 30 uM ACh induced no changes in NA-, 40 mM KCl- or U
46619-induced contractile tension or [Ca® .

%) 10 min
Tension
0
100
%)
Ratio
0

100 mM KCl 5 uM NA 5 uM NA 40 mM KCI 100 nM U46619
30 uM ACh 1 uM BK 1 uM BK 1 uM BK

Fig. 4. Effects of BK on various stimulant-induced contractile tension and [Ca*] changes in
endothelium-undenuded vascular smooth muscle.
The administration of 5 M NA, 40 mM KCI, or 100 nM U46619 increased contractile tension and
[Ca?*]). Additional administration of 1 M BK sharply reduced NA-induced contractile tension
and [Ca®], and reduced 40 mM KCl-induced contractile tension and [Ca’Ti to almost constant
levels, while it sharply reduced U46619-induced contractile tension and [Ca®*'], then restored them
to the levels before BK administration.
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100 10 min
*)
Tension
ol
100
%)
Ratio
0
100 mM KCI 5 uM NA 5 uM NA 40 mM KCI 100 nM U46619
30 uM ACh 1 uM BK 1 uM BK 1 uM BK

Fig. 5. Effects of BK on various stimulant-induced contractile tension and [Ca”] changes in

endothelium-denuded vascular smooth muscle.

The administration of 5 uM NA, 40 mM KCl, or 100nM U46619 increased contractile tension and
[Ca*]. Additional administration of 1 xM BK induced no changes in NA-, 40 mM KCl- or U46619

-induced contractile tension or [Ca*'].

BREB LU [Ca* ] 13 1 uM BK #5Fi% TR
30%DEEZRL, HHEERIZSA SN,
100nM U46619#%5-ic & 2 NHEE 1B L O
[Ca*' ] DEIME 1 M BK #5ic k b, Ziic
D U8 L, BK #%5HMEICE L 72, 100
nM  U46619f%5.1c & B IUEE I3 X O [Ca?');
i 1uM BK #5HIZTR0%DEERL, I
HHER 25 A S Tz,
Q)N (—) DFey (Table. , Fig. 5)

S5uM NA #2512 & 2 [EiR 1% L O [Ca*' ),
DENMNF30uM ACh 25 LT b, Z(bizs 5
NI -1z,

5uM NA #5110 X 2 RE 1B L O [Ca* ),
DOIMIE 1uM BK %5 LTbd, Z{hizs s
nshH -1z,

40mM KCl#51C & 2 INHEETH L O [Ca**
T 3IEINE 1eM BK 2% 5. L T, Zi3s 5
NI -1z,

100nM U46619#% 5 ic & 3 NHEE 3B L O
[Ca® ] O¥EIME 1uM BK 25 1L Tbd, &AL
EENEY (RGN

= 2=

1. "IHWNAF 4+ -5 OEMEBEIZSL
T

RIEDE LT b EEEH T, £ e
5 3 SRS U CTHIBIIRILER, [ S ENE T
HEAEL, VT BKITX - T, HERNEE,
MEEEETUEP S SITmE D, BERK KE
W B, —7h, MENKTIE BK BIMEWNEK
ML EREREERETEEL L, —BR(haEHE
(NO) MWREICEK S NIMENIEEAHY 5, &
DT, SWERHEERIGES X L, [ME
EWE - PEbrd 5, BLHITE, MI/MAH S
TXA:, BERRE N, [/MWRESE, SRHEZEMmIED
HEhE, MEFESE D, WEREIEE - T
PAEEROLSEBIF I 5 RIERRITA SN B
REVEIRTH 257k, JEIR, AR NA, &
2% 3 v, BK, MENREIEAT (VEGE), #
DO VREZL DT I ANVAT 4 =5 pEEE
T B, FIHNAT 4 T— i, MERSE
s EICHR T AARED b o LEES
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Gk T AINERIMED & D h3H B D3, FAERIE
OHEBAER LD FFICE CCHRBES S A
AF 4T —IMEDEEEEZLNTLSY,
WY 3 AV A F 0 = — & 1T13%  OFE D
H AN, BHTHMEFEEYE SERELP
EIMEEMEREE S & ORERMBEREFICHES
BAfRd %Y,

RIHBEEICH>WVWTIR, BK ERIEOHE T
~E MERIC ) TERREEEZEY, 0k
E1310nM~100nM TH 5 Wb TW\W5s Y,
v VISR EZMAEZ BV ERTE, BKIiZ1
nM~0.1M OEE <, AEKEEIC NO, ZE
T AH, 0.1uM & 1uM OBEE TIEZ DESL
BliRERNEFAONBVWERESATL
20 F7-, Kuroiwa 540 7 ¥ d#fikEH W
REBRTIE, 1uM ARG LRFEERPES
NTVRIEDPLAFERTS 1M BEZ#H
35 &Il

TXA, 13, EABIMENEERZ O, <
DUILHEREFE1Z, TXA, ZAEEZN L TiThN,
MERaPITEL Ca?t DRI INA T Ca* O
»oDRADNEET L E VbR TV S,
TXA, &, MMAFEEH30~40M &5 <, TXB,
WK SRIENTLEHIANLRERYETH S
b, RIEFALICE T ARE IEFICNETH S
LENTWSEY, AN THIERRER TX B i
ElcoWTlE, b b OBEIZRT268+24ng/ml
LWV END BV, RERTIE, LEB
TXAFUPE TH 5 U46619%HH L, EFH
5%, Kuroiwa &Y DOEE%Z & &12100nM B
ZHW T,

NA i3, EofEES L CIME BT OEE
AT & - TRRSHEISE VWK D B, SAIED
0% DRI A B T DICHEERS NAEEIRS
nM~10uM ETEHEWY, AREBRTIHERESY
DEBRERAZ S EICNADEEZ M &L
726

ACh FEBEREM: (1 nM~100uM) 1cihiz
RiGam L, 10uM~100uM i< THRAE%
ROV EBIUERSYOMEE S L1230
uM BEEH W,

fE, fepk

= KCl OEREE B L T, KIEEHSHI40mM
DL b5 % & MEERETINE E s REICET 5
L OWEE b IR b IKBE T IR
HE SN A40mM & L7,

Q. FIANWATF 4 x—5DIERICDVT

REERTIE, 74 HHlRmEE#HEHERENT
SZAKAM T H B NA B & U U46619, Bk
flB T H A KCl (40mM) FlEicxtd 5 ACh
L BK Offfic> W, MENKoEHT
st Uiz, 88, NERMIaOEREDAIC
SWVWTIE, ACh#5Ick->TNAKSICKS
IKEIE 1 H3 582 T i & N & I AR D
BRpEH 2 6D EEIM L, FEA LIRS N
o TIEAIT RO BREN S WV & D L)
[iﬁ. L 7L:13), 14)0

MENERME (+) T, ACh B8XLU BK I
NA Fli#ic & 2 R 186 L U [Ca™ ) D E&A
A 100% 304 L 720 ACh (3 U46619%IEIC & %
INHRIE B X OV [Ca®* ) @ FF-% 100 %71 L,
BK 13 IX4EHE 71 % £ 19 46.0%, [Ca*'] % 15
54.7% & MN&EMERIIC & - 720 F 72, ACh 340
mM  KCl flligkic & 2[R 18 LU [Ca* ] @
FH A 423%, F-1539.5%, BKiEFH
34.49%, ¥935.7% & HIHIEENC B - 720 MEN
il (—) T NA, 40mM KCl, U46619%]]
B X AIGEENB L O [Ca® ] »_EF/ 2 H
Lo to, TOT &R 7 5 HEIRINESEER
2B W T ACh B & U BK T & 5 I HE #1
id, MENEMEKELTH D, »o[Ca™ D
BeLhBEEd 5 2 ERES LI,

ACh, BK & 1T EDRF 2gHis 5 &
I & - TR B R 20 S & 5 R
HIYIETH 5, %D EDRF OAKIEINO T
H5EVDONY, ZD NO ZHEEYIE DS N
loSREICHEST 5 2 Lk D AR 7
1 75— MMBEEMCL TERSN S, NO
FEBISEEHICEAEFN, 7T =NV
5 —EOEMEICED cGMP 232K 61, GF
+—+ (cGMP{KIFHEHE Y vERILEER) O
EHLEN L TR oMEE b4,
OutFE ER OB IR L Tid, OZFR
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TEEp3EIc L 24 7 v b — L) VIERERBEEED
L OGP 8 EEAEE TN IT & 3 [Ca®' ] &
), @Ca” iFH b K+ 7 + x VOBOIC & &
OO BAMIT L % Ca> F +» x VEHO DR
] GEfast Ca® A DR, @Ca #

v FIEWALIC L B [Ca? DD, @I A vy
D) ERALIIENC & 2 INHEEERE O MEIVER 73
EDH 57, 75 HEIRIMELBHICE VT,
ACh BX U BK ik BT Ic & v [Ca*'] %
BLEd5 Ltk - TNA, U466198 £ 0840
mM KCLIC K 2IEAIIHI Lz b DEEZ 3,

DEI, XHRERBTHAIENABLUU
46619, BuMRifilE©H 5 40mM KCl i< X 3UY
fask /1D ACh 8 & OF BK i< & 2 IR 1< 14
EINA STz, Takai &®3ZRMEEIC L -
TEMHALESNEFR R T2 F VA 7 ¥ b=
(PD HRBEHLE G F+ —€iok - THIHIS 1
% C &, Rapoport™ i3, cGMP #1925
TEENEYE 13 PLAGH R A HH] 3 2 < & 23R
ELTVWE, RSP GF+—EDRI5T 3
IME AL E SRR & 2 IR 16 L
T bZEERF I U THEERA S &
IR L TV 5, i, BEARYIZ, SREIERHE
ko4 7 v =) vIgBERBIEEEOTEHAL
% NO DIHI S 2 D ZEERE N4 5 I HE %
BmCHEIT 2 EBLUCa IEHILKT F +
FOVDRALIICE 72 S OB MIC X 5 Ca*
F v 2 VEOOIGEINSEE K ik s
N5 &M S NO K HEX OSBRI
X BIHEZE R S M9 5 Sk RT w5, AREER
TO 7 Y HFEIRMELBHICB VTS, SEE
KCl (40mM KCD) #ll#ic & 3 [Ca**} LHDOHD
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