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T F O~ rabbit, THFTHY, ¥4
1 Oryctolagus cuniculus T, ¥E #¥ H
(Lagomorpha) ICE L, EWE I 7 FR
(Leporidae) & F % 7 ¥ %} (Ochotonidae) ® 2
Bods, EBREWE L TELDNLETFFOK
HodxoyrFRicET A A4 F
(Oryctolagus cuniculus var. domesticus) T&
H, BRMICE L ChbdoTnnds, 2%
L1 EIZIE T — O v N THEBSOE
BhLicbbuwohizbwy, EBREHE LT
DTHF ORI, FESHE L THEMES
N RErEREYE L CRATAZ LI
LEY, BIEHEATE RS TV B miEi
W, BRFEHETH L HAHEHE (Japanese
White) & =2 —3Y—F ¥ Fsh7 A M (New
Zealand White) Tdh5b. D 2FITVE /T
H5.

THFOLOFIIRELERFO LV H
DL, HAAREIE=2—Y—F Y FAY
A MELYRECEE2F> T2, EBREY L
LToM®EIE, FiokwelErs s <Rz, Bl
REEDBG e T LD, EEEL SO
DER MIETARDVERTC, 5\ I3 REFEH
% EONERTSE, BHREL L, ZRICOAD o
TWwa., —7, BEBSEEFREI LTV
ZEnh, T FTEREMFITEICLLH
FEBR OB TTbh T & 72 [1]. JEET
(&, PEER ORI IC ER 2 BV /ohiE
THRA ST [2,3].

Fea OFRETIE, CIBINLE EE)FRE O K
TR T BT % 7D I ER AN FE L H
WTHIEEIT > TV b, £2°T, AT, H

AEEEY S FICEEEPNTELEAT 5
DA L ERHIY 5. AR
FEIGBY ORLERG] & L CERIEMAEIEE), PN
DH—= 2 — 1 B ORLEG] & U TIEREMEA
B2 D 5 R — F R = 2 — 0 EBOR
BT &%, MO Ry, FREL L
TR TWn L,

Ak - EEIRHR

THFRIEERDbLPVWEEICELR, o
BWEL P - C, MEOEIZE TEWESE
AREIE V. B EBEERB I UHOBET
FED v, BRI X o TR E O B2 8 255855
BB ), 205 OBEOHKENTR L &
5745~ FA% > (island skin) & W5 BHH
ZRY (W

HAOBHEORRIZFER39.5CTh L. FY
M E 80 mmHg BETH 5. BIGFHEE L {,
AT EESSIEREICD Y, BRI
THEDHEINATHE R S AT RHEID & v ) i x
b, £DMoAMERERIME4,5] % TR
R

ok Y

o MhEiFLER 4~87H

- REBMEHE 6~97 A

o IR BA B 27~34H

o HHFECFY gt

¥t 7L H % 42~55H

c B 150~170 g/ H /L

oK 300~400 ml/H /it

o JF 5 ~124F

- fK 38.6~40.1C

3~5Fu7 T4

Bt = Er
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FR) EFNRFNFLZLTBL, ATF—FTVO
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BE LT AT 2~
Mg, Y 7 ¥

L) YR T(STC-521, T IVE)T 1ml/
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AT 5. RYZFLrFa— TP HFER
ERGHALUTER L2 EME I ) T 5 &, I
WIKEA BT AL TES.
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PAERME O WRE) 2 2§ 2 tﬁﬂ%hfw
(Dorward et al., 1987). % Z CTIIE Y LHi#EMED
WL LT, BBEAEEE A T 5.
BRI ORE X LT A 720 121E, 12
B e S B M 7em B, AHEIE M
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U%ﬁﬁm%m&éﬁé T I SE RSB T
T, BHLAEERICEEL TV xmmﬁ
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SHFERE A 5 55 2 Z0ME CGHHE) (20T, SAY
@%ﬁ%?¢#%*%ﬁ%%%%wfﬁhg
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6. Kl EOZE

fEA SFAS UELY B <. BRI ERIRIE 2%k D £+
WTBY, BB RN E) ETHED
OBIRAAZE GBI 2 O CEEICHAT. &
BRIEAZFCLE ) LIkMAEHEL L, FLALE
OEGET T ORENEL 2 Y EBRY il 2 2
EWATREE 7 AL BEEBASLEE & D SV ALEE IS
BB EFRDHZELRSBAD, BEEREIILLD
THOMEIIR—->T v 7 ATEL.

V B42OEGESDIE

MU, RBREAR (23 A L 7 el s /4
F—FIVEME N v AF 2 —HF— 1085 L,
Fy )T =7 T THEELTES. THIMEIE
= 82« 7407 —(0.2H) L THES R
5.
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TEAETICERL, v )7 =7 v 7 THIiE
LTiH5.

LEBIIAERIRE £ OB O T IS
(23G) % FB L e 7-RlSFEm e A L, 1
MERERSEOR [ FHEIC X 0B L, BT
150 Hz~3 kHz OARELRT >~ 7 THIEL TH
5. WEREB L1 AEFHETH .

RIGHRRITE) 2 508§ B 72000, i 2 gRN
WEBIZOE S (K1), BEIZL-> TEH SR
LML AT B IES, BT 100 He
~5kHz O EIIES CERELRT » 7)) THIE L
TS, WIEREB L 75 THrs 1 HiEH»H
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2HBLEARV=Y » CRIARES 5. #7m
MFE S EIME S LTI L. 7 FoR
B &R BT 51213, Sawyer, C.H. 50
TThe rabbit diencephalon in stereotaxic coordi-
nates ) [8], Sheck,]J. W. 5® TAtlas of the
rabbit brain and spinal cord; [10]23&# |27
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VB %% W

INFTHESTELTH - ERICLE L%
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b DIEHELT .
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7 D F 4
A#i% No.8 Kaneho TR YD) N A~ OFTeERR BRINER
TSR No.7 HBIHRE VAL I ib i UE S
Kok TSR #9 3y SIGMA
ANy Nod Bt FrTE = RAAREEE
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2 Jurv.
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AHE - Fa1 -7

T IV

7V E

10ml T WE

YUYY 20ml FILE

48T 18Gx 1.1/27 FIVE
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#LE 5.0
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iEiSe
J,El1[gt‘!’]7LK RA-5 hk
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R
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T Ly FGAEEE
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24t FLUOTEC 3CYPRANE
VI 8 b W I
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Y B IRBE(TAD X)) A maek-

BEBHE R RERF RS

% & 52%

AR AR ERETE AR

HEMELRED LD BRI GFRTE, SFITF LA OB T B MAD D0 HA S —

tyia s HERY,

EMGHEAN-THIETHLOMBIC o TEL. ZDLI%

FTREOOOSES, kb THEO-OOFE, L LToMES &Ik bin
X9, A, BEEIZET T REDS s~ L Ea—%T3 281250, BLWVWOR
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1. Fayr¥r—EEMthr o747
SUIBLVIY Rt -1OMBIRSREFOHEE

HIGEE, A% W, FEHEoRL, K, &
WEEEN, EA, B, B4

FrvATFrsoNAN)BFUY X F—Ead
LT MAP ¥+ —ExERILL, MlaEErEZY 5
ZEFMLENT WA, L2 ATEM, FOHEEHR T
o by y Fey y—1(ET-1D) 2L A MU
WFuy B0 LTS L) MEre S
NTW5, #IZTRFETIE, AT & ET-10MEIX
WoBTbFaRYyFF—HE MAP ¥+ - FOM5
FHPICT L7200 T v MR ARBIIRTEEH W T
Weat L7, EERICIIHENE Fischer 3445 v M &,
MAE MR % B L7 4 & organ bath (78
F L, FOSRMWELFEEL L. ET-10 Mm% U
Bk, MEK1 [HE% (PD 98059) B L UV Fu s v &
F —E [ (genistein) OHIFK G2 L o THIH S e
otz — 7, ALl OMERHERIGIE, PD 98059
X U genistein OANGEA 7 171 & CTd A daidzein [T
L BB 0o, BIRE KT 12X A mEIN
Hi 2 B L 2 Wi IE o) genistein (2 X o THEIZIPH]
Ehze. DUEORE LY AT 2L 2 TGRS,
ET-112 % A MEIGE & L TFu v F 4 —E1K
HUTHAH I EATRES LT,

2. MRANEBRtE D TREERLERETFLAN
IWTOBOBERERHE 18T 5

AR, EESEE, LREBE LA, B,
A B

BRI T 5 1) An R F Y ERIGE ORI

FEOEMDLNY, HELEwITON FEFOESRETILET L BEVESIILD, K&
RS WEFMOEL S ED S Z AT EL (BFEE20ME)

5, HIRABEE - o — DIESH O e > TE
MRS RRERICRESNL L, "NLAEADPLL D
MBANEE L = PRER T Th D HIF-1 235 M
S22 8T, BERESIZHET L4 0BG
BEAFETLEEZONTOL (BELL L v 7
). FoMBANEEL -2, KBEoAL ST
Co?T Ik o THIEMILEN D Z LN TV A,
SD v FITKIEEE D CoCl, % 6 MEREIIIS5 T 5
E, AR M)y FAIREED4S £ 1 %IxF L5 £
3% ERBEIIEML, MBNEE Y - O
RSN T, Ty MNERLOT S RV T
EARTIE, Co” BOMEBIEERD L UHBE/LED
LAEFEBS L CEERESNBEFLVEMEELRL, —
F, WEREEIE G EMEE R L /2. RT-PCR T,
Co®" #5552 MM LA A o VEGF, Glut-1 8
LTUT IV FF—+¥® mRNA 5$BEE LD/, Lo
T, Co®t BEIZH & N LI OB 1S, Co T
PHlENERE o 2 v SRR R T L, RIS
ARG BET*FHELLZ LD EMMmTE .

3. BUNENTORERAKICHRT 5HR —HER
z RV -RRFIOBN—

ks, AL, kA, MRET, B
HIg—BE', WPmm®, ek, nak—t, &7
HAHAS, RMEBE GRBEEL, B, 'Sk,
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W, AEHL CHUTRBCEREIR, AMEE, SEHE
wR, @, )

HERBEATRUNEIRIE 2152 HiEI21E, ETHR
SERE Mo TO BB T, Lzesfic & 2 BT,
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Ty MO X BEERITR EAH L. A R
RATIZ & % 2080 B O g N B ) R 165 | 2 B O 16 BB 2
FOHELYHAT i& o HEFEET MR, AR
F0E T LAY KD KRB T ENC T ERE H RATE)
TT, REBR, HE)‘@M)& FKIREPHRE O L7 5= i
HaillE L, RGO BE & KEPR AR O E B LLI

W EB) OGS E R Az, FORE, MECER

E, BT T L D B »ﬁﬁgﬁbﬂfﬁﬁﬁikm&
S 2L, Ol & D T OB REIIR & KRR E)
BROHIZIRT L2, KEBIIRREIEZ < O a1
L, HERKOT v MERBIREAL LA LRKT 5
2, BlZidEr R LI EETH o7 Wﬁ‘h‘iﬁ 7
LA RY =X FREE T M OVEBEREIZ T v b KEIIRH
TR LA, $70, BERDRAOERS LT
g7 DLbom <, ERENEC GBS I AL
7L A M) =DM kxRN TH L
Bh. FHAT—Ya Y CORHAITE ZER~X 7.

4, EERGREEHRECEET 2 ATP &7k
KT F 0 2LOBAEB U BMILIC L 3 REM(E

P E, f’r‘ﬁ"l}? HEFH, PEET, AR
FETEKR, &, $4H)

REAE AR v AT R ﬂHr]*JHEE L ATP KAy
PR IRE R 90pS DN E BHYE KT F v 2 OUhE
L, SOFxy RVEEIZA FF—EPKA) B IO
cGMP A7 S +— Y12 X &P YL TEH L
CH+—FIoLrEA) VLTI 5. 4Aal, =
DF x AOVIEERT 2 EER Y CERIEEE
DWT NNy F Ty SRR W TN
Cell-attached patch |2 T Z O F v 2 G HIEE Y o~ B
fLEE R 1R (PP-1) 3 L OV 2 A B (PP-2A) O EHI T
& % okadaic acid (OA, 1 M) #3544 & FWHIZ E
WL, PKA IEH|ITdh A KT5720 (200 0M) 5 T T
12 OA sl s /e, £/, ATPG M) i
T inside~out patch {2 BWTH OA(L M) LT+
FOVAEPEL L, 2 PP-1(1 U/ml) B X OF PP-2A(1
U/ml) @ ’Ww1+«4wv U IR A AN
PP-15 X ¥ PP-2A ¢ A F o OV O EMAL
PKA (20nM) ¢ F ¥ % Jlx%nﬁlﬁ L3 RET LD
bz, PLbEEY, PP-1H LIt PP-2A (222 F
FOVDOARERAIE PKA K HEA Y v BBy ~
BALL 7R TH DL L EZ LN

.E/ 8l L

5. ¥ XEDMNE &SRS IV T LIS
BHFEE, e, sEEm°, LREBET
Fk, B, EEAR, G

THELBR Y ORAAAE X, BEIDRINE N CBIE S {2
KT B, IR D Z R A S B AT Ca” T
EEOFERIZE IS Ca® " oscillation X BEIZAL, SR
AL, Mg OMST, ZOBROEEE LRESL
TWL I EPMON T, KA ZIIERNICBIT S50
ONEELS L D SHEEF D Ca® Tt oscillation 2L L, #
it caged Ca®t (Nitr-5) % H V7o EBRIZ L 0, /i
RS Ca® " -ATPase DIEHER FALERTH L Z L %
Wi LT &7 (Mol Reprod, Dev. 1997, 48 : 383-390) .
70, WO XD, Ak 50 Catt H kg
2T & A inositol 1,4 5-triphosphate (IP3) induced
Ca®™ release (IICR) 2%{b4 2 2 & % caged IP 3 % J
WS M2 LAz, & 52 thapsigargin & v 72 EER
kY, 2o ICR Oz, Mak ClET 2 r 7o

WA tWwaé&%Xbﬂt *xik, oD
TR S MR Cal . BB O L (LS, ROk

WL BN ATP R & MR L L2, BifE
PRIZ BT B Ca®" BRI L 3 L ¥ — BT 5
M2 Mz Twb

6. CIC-2 Fv X LD MBS HFAMIEA L WIE
DRSS OkRE

AATRY AR H‘
TR B E A oA
Bt
(O] MFafR R i5E(E C17 F v 2r CIC-2 0iRE
HEZALIEE O AR A ET RS, B X OO FIEE O A
TAIZ R R AR L7
(7] (D SPEEMINE L 3500 5 CIC-2 O 5B i & 9B
B O ERE EMRIc e =y — L, BEEEct
LHEORFIE L o0 (2)CIC-2 Bificxf 52 71a 7 A
cyclin-dependent kinase (cdk) JHE A OFH %

95507, TR ik
LR AR R S BRI

=
fEt L7,
(B8] (D MBME OB % 12 IOl 84 5%
PHEEHIH O WL £139.0% 8K L 724 CIC-2 %"‘Biéiv&
7HINE TS 3% OB RICE B F 572 (p<0.01).
<mXT—>VIWﬂH@%7DfX%U7mﬂMT
RLE LR 5350 A AT L oo B & CIC-2 125 % ik
ALtz ClC-2 0 C il edk 10 & 51 » BR{L o con-
sensus sequence 3% 45 Z & 70 & cdk FIER A K ST
B & CIC-2 i AL, F&hFEIL cyclosporin A 1



#M FTRLELLC & P S a7

(ehan]  CIC-2 F v 2 L idMilR AR EEI 2 & L,
BEROEBNERO D & L TSSO AR
FALCB ST B W ReEATRIE S 45,

7. LAH Y Catt 5& H 5O cyclic ADP-
ribose M5 EE—CD38XIE~ 7 R EIREMIRE F
WwWiT—

R GRAL R (Be), BE, Mlifesd2)

CD38 & ADP-rybosyl cyclase ¢ DNA %1 H vy
CEWHREE R Eo 0T, CD38KIE~ ™ X Tl cyve-
lic ADP-ribose (cADPR) D FEB I Ve wEHIfF S
%. cADPR oAHAHEI% 55 12, CD3g R~
A PERR BRI & v, BEREDOLHDGER IS T ACh 12 X
B Ca BB R MET L 72, ¥AERITIE CD38 DFREBIA
54 cADPR 2%t S 778, CD38 KIBII-CIL CD38
DFEBILH 59, cADPR S{35h &M 2 & & RN
L7, EAENZE, 4000M #8234 L LT ACh o
17 (10-400 nM) & 2 )i (400-20,000 nM) F84 12 2
T o> CD38 A Ca IGBE W A5 AE L 72, KIEBIT
3 OSBRI L T, CalbEoMEIEE 4
& RABTITEITR S e h o 725 (100M), RIBHE!
TR Ca [ (Ca oscillation) 5% L < gs L T
W7t EEEE Ca B (phasic response) (2D T,
FORMEGOREEIL A e - /2. KIZ ryanodine % B4R
RS Lze &, RIBEICa [RETHBIL S %
PEDPEBE L7z FOM%, ryanodine ¥:513 K4H
BOMBEE Ca BB A ML) 22 b hrol L
LofEErs, 227 ) yECanZICiZ2HED
cADPR BOUZ MR 25 1), Fd 1 DF Ca oscillation
R BTH B 2 EATRMEE 7.

8. HpMRRICEHT 2 GLP-1 DB ERE

RH G, E M, R, M EE GATK,

Glucagon-like peptide 1 (GLP-1) & ¢cAMP % second
messenger & L THERET 2B NVE X TH Y, Ml
DA YA AR, Wk RET 5. —J, GLP-1
IBEMEA ¥ AU BBV T, Y Y ATEAL
LHMBER A VT LREO FANEFOKELERT
HY, TOHRE CAMP L OBEES R S TE
7z, GLP-1 CHE p Ml 2 R8 3 5 & s Jed 4
5. T DA F HEREA whole-cell patch-clamp 7 TH
g4 % », GLP-12% ATP-sensitive K* channel

(v

(Karp channel) D32 F 45 2 L ASHBH L 72,
OENHEIE G & 232 R protein kinase A (PKA) % [l
%

LTLE#DH LA, F72, cAMP o5 T3 TX
o 72, Inside~out ghx w7 ATP 12X % Karp

channel OHPFIEERA S, 200M GLP-1 AVEMN I
TS hHE, ki flEHIL.6005 5.6 M IZEKTFT 5L
MBS AT o 72, GLP-1 S HERE LT 2 &
Karp channel @ATP (2} 2 A EdE L T
channel {EHEAET L, WaomrEEdoLE256N0
L. F 1, OIS cCAMP/PKA 354, E
5 & B Kapp channel FEHEEARS L T 2
LRI s B,

9. Quisqualic acid 5 TRET 5 KT EREE
ICXTBHEY CBEBERIC L B (REEH

ORREE!, N 8, EHST SBiE -,
e RHIZE VBFEK, B, &E#8, 2EPEK
B, #)

Aplysia OTIER#FRETHING 12 quisqualic acid (QA) %
595 L G-EADEM L MR Icwo < h E
L7 KT BRISESRET L. ZOBBRFNLER
Ca”* /calmodulin (CaM), protein kinase, CaMkinase |2
%9 % inhibitor & W-7, H-7, KN-930O ¥ 5%, {h
DEEHHELIWRLL, £/,
(PP) 8645 H % 7> 2,3-butanedione monoxime (BDM)
DOFIFGTHWA L /2. —77, PP inhibitor @ calycu-
lin A Fe5TlE, bOF e Icifl &7z, B, calycu-
lin AV EATRE, FH UMD QA BREIIHT 5 W-7
W& B BWERIERIASEAICTH R Lz, F70 QA IRE,
PPl £7213 PP2B O#MifaEA CREL T o7z
25, PP2A OJE L o THELCHRL MLEok
EAo, QAFESIZL A KT EHRISEOREICT LT
PP2A IZIRMEMLT, —F7, CaM kinase (ZHIHIHLZ1F
HLTWwL I EMURB SN,

protein phosphatase

10. NIMESIEBEO Serotonin (5HT) (2 & B UREED
|2 37 B Rho kinase OS5

FEISRIE, Ises e, M <% I 32
e RHEL CEFBOK, B, R0, SRmsrh

WL 72w 2 KAREIIR 22 5 ) » IR A & (R
L, #A40— M@ T#ERL7. ZhiZ Serotonin (5HT)
Yo U 7ol 384 ¥ 2 S RO 2 388 & L M
INFELZ 317 4 Rho kinase D5 12D THE L 7.
[ AL SHT 343 high K™ (40 mM K 7)) i 4% 5
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T 5 & EEEEO B WIEAT I AT 5. Cal-
modulin inhibitor &> W-7 % {i#%5-9 % & S5HT YL,
high K™ JGiE O mi# & b s <4z, —J5, PKCin-
hibitor ¢ Calphostin C¥45--CIZ5HT I 12 4 < ]
Mo 7z, F 72, Rho kinase inhibitor @ Y27632,
HA1077 13 SHT JUfE 23 L (P L 72, DLE o
#%MTWﬁmﬁﬁkﬁﬁuRmmmw#ﬁﬁLf
b EHUREEE N

1. A7 5 @EREKRO+/ raOEy 78R
HISEICHT B 704 X700 OFRAMEIRIR
R HR, I RATEE, IR, fhx
KRHNE CHTEER, BE, H-H8, #3538, b3
AT A FRVE A, HIRBNEEENC S 5 ki (nE
WHEREOZERIIH LT, BIETEBENSHNT
5 L T modulation 584713 2 & 27w < DR
ENT0E, STk L, e OMBOEYWE DR
%%ﬁ)Am%uWﬁ%W%%ﬂwT H R ARG
Bt LT TRy A7 x5 RS Lo
R B SE R A v TR Lo, £ offg, =a
F PR ERSBE SN T NaT BRI DIEE
&, WoMEO = aF v EKDSHIE ST C
WIRASHALISE, #HIZ, GABA, SHEAEITH SN
TCI HWRAMNLILEE, Uy A7 0 s Ok
’Klbmﬂéﬂt.L#L,ﬁ GCHEHYNT S

IWETHDH, WAHY ATEERIBE ST KT
WIS NDINE & F— 33 2RI S T

K" BRAHNAIE & T S N b o 7o 65 T,
INFCTHNZRY TR, 7ararasiif4 4/ b
Oy ZIRAO &% BRI HE] L 7.

12. B—3>F+ 721251+ 5 NMDA 8l & AMPA/KA
BITLEICBREEOSTE 9#7’11&2

HER R, T-HURHE - CRAb R (B) . B, ARl

AEH R O oo o ‘}‘)l/fl\l_ifl’?f/-f‘ﬁ'/%ll/
HHITI ) AMPA/KA I B X ONMDA BRI L 5 3 >
i EIs L D EEESNTWL, B Y 7RI B
BHENENDY T Y 4 7T OB 2 G 5729
VAR R BRI A AV L AT
LNy F 0T T EOREECERIC &0 BB A R
LAH—3F T A0 50y 7 A& (mEPSC)
rEE L TTX THIN OB E 428 2, Myt
Mg®" 7 ) — D5 T T SR BRI o
F I AGET AL /o A, mEPSC IR VLS

W
ERBOVEESO 2T AT EHNTES, BRRERE
F P E ) & B i AMPA/KA B 5K

AL 72T, BV RS IS NMDA RIS % A L

LV F TARNTH A LR TE. Br0E—
S FFAILEITS mEPSC Tk o0 APMA/KA Bl %%
KRS & NMDA Bl B EM SO RESFRBK L&
CAMEDBIEEOHEAP RSN ZOMBIE1
O FTFANERE T VY I VBIIL->TIREL S
DZEELBMLTB LY, EMEORBENY T
FTABRICEFIHL TWwbd I EaRmBT s, X512
F 7 A O NMDA BlZ 7k & AMPA/KA B4k
DR E L2 8 AR ERIEOHMATHR S,
ZOFRRLVMEAOBEICLY S F T AICBITLE

HEEROSTITHE 2T THBY, #{LDZTEEROSA
B E DI RN TWA 2 Ed b o 72,

13. HIILERBEOERE BKEELHED
HEHR

JeH#EZ, W -
A )

TR R o & 2 (G A, SRR
) 1 HI Lfﬂ*fmﬂ’axﬁﬁé’ééﬂ)ﬁ fiIZ e > T
B IOV GRS O RIS E BRI E O
1-anilinonaphthalene-8-sulfonate (ANS) 7 2 AL #f | =
LRSI NL L OWIHDH B DT ANS & IR
BOEMEMEAHS 2 IZ L X5 & Lz, v Ly U REE
DA L HIHRE OIS HE 2B VT 1 mM ANS
DG FHALHE A, NaCl OBl 100 mM 1x 20 mM 42
FOMALA. LA L, ANS OXIHIE 2 50 DN Tl
Hel 7o ANSAHLBE I KCl OB H A A X700
NH,Cl & CaCl, Ol 2z d -7z, %7 amilor-
ide (37 v PEERME O Na BB 2 W5 28 & L
THISNTVAEDP AT BT ANS 12X - THIGR
SAr7e Na B Z8d amiloride IR Td - 72, ANS
DIFASEIER T 7:“3‘% &, ANS ORhH B
WoOMBICL Y RECRAED I, $KELIGAFD
ANS I o ¥ 4 N v v 7 g r el v
EEbILA T LA S ANS AR YMANE R sl o
A SAER L0 Tldze < e e B BIC/ER L CHEIG

A i aE | 7C ?é DERDbNL. (£ T, I TIVHHN

RPN CHTERK, #, 1

@}L##é AR amiloride FEREE Na ™t 2 fRas
FHET 5 %@i%?%Lf:.



14. PACAP OHFED v MEIZBHEHT =2~
oo RIiE
=i #, W.C.de Groat™, Ja#iFA (FkBIA, P,
EREEE T Ky Nk, PR, )

Pituitary adenylate cyclase activating polypeptide
(PACAP) By MMM R 7 o P OFFRFITH
B Bl 22 AR ST T = = — 1 o (PGN) I Tl &
7z, Z 0 PACAP FGERRME D & BIEERE % fast blue T
Ak L7 PON OSBRI B O B A #i g T v
I\%"'ﬁ‘iﬁ%ﬂJ?\%%Z%@Z&?Nv% 75 TEEHGT
Mgt L7z, PACAP(20nM)# 512 X b, phasic PGN
& tonic PGN O Bh i’fékfﬂﬁfﬁ\znfﬂ~34 0
mV 75 —38.4mV ~(phasic PGN), —35.2mV 75
—39.6mV ~ & (tonic PGN), HEIZMH T L 722, 1
PGN o HEVERB) AL OB FE S ¥ L 7. & 72,
phasic PGN O UE O M CE 1224 L, tonic
PGN OS5 MBHE AS109~120% F CHE IR 72
E51Z, PACAP (X A4-7 3 /) YT SR
L@ D FLE & B O AT PACAP TR 6 1L
7o LLlX b, PACAP 347 v b OEALEE
FRE S GTHERR 2 B W TEE IS EH LT B TR A
g E .

Bl 2k

15. ZXHEHPHIC L 3 OENEERRICOES
IZDWT

B A, MURIEZ, AHELRRE Rk, W, O

WERERERAAT)
[HBY] A BWTEUMBE OB ZEIC L b

HOKEAP RSN Z DL CHLN TS, Lo L,
FOWEIZOGTIEARE R S %, SFkeld, v
Ly =050 = ZEREET 3 DB B = LR
DEAMBI L 2 DEMEIIREUG & T T2 O
DWW THRET L TRz,

Ukl wv s r—on 5o AR T O 4 2 (ES
WP 7 2 3 1 A o N B SR T U S SR

AR ARE A AL 7z,
W Ny 77— stcllaE L 7.
PECERR & AT R e L7,

[R5 - 8] 7 2 1 2EE R o Ear Bars 23§ A

T LI & A TR IS b s
& A4 7 (Type A) L RILDES T 5 4 4 7 (Type By 12
GrdAviz. UM A AR L B G s 4 s
S LS OGNS R 5L 55y, 20 AR

iR EE (Hexamethonium 10me/kg) # #5454 &,

TrisommoE{ls L —
F7o, EELZD

Type A OB GBS Lz F7, 1
UGS T 2 L O OB % RS . oD
EWZE D, Type A BRI ZORIEDIZE A LD
Witk ador#z o, 72, Type B OEGIEH
BHCE AL 0 LS L2 L ool ol Uk
MerEz ohl.

16. v BT 3 EE-BIZRERASOEE
DWT

AT AR, TR, AR (gl
IR RERAAT)
[HB] MR — T, T S s, %

AT MAF RS & SRR S A, L
L7236 ZHE CMBEEI T BUE 2 b2 5 &
EEF ST E S VTSR A BB (7
U= 2)F A O ‘W IB VT RSTPERE s,
% SOGAHE Z 5 Z & &8t U7, ARWF9e C LT

%T'“Wm%ﬁﬁxm#ﬁﬁ#:o#%ﬁﬁ
L, 25220 IowTHRE L 72,

Ly -y

[ra] EBRCIL, Ly URRRE AT RO
FAFW SO BSR4 f L l’%
HEE L, 208 20ETROMBELLE L —F—

W 77 — AT L THlE L7
[ - #5e]
FASE TN L TS TR L A IR
MBS R & 472, L L, chorda-l
duct & GIFIELCUIE 5 & T oSS
e Te 7z, F 7 Hexamethoniom (10 me/kg) #5412
L0 CoRISIEER IRl R A M, ZoRURIEH
Fa 2 A L7z AR MR B U Ch B 2 B F
w7 F o, Ao EEE A D, Atropine (4.
PTGz LY oS I S, Lo TEOR
ISR % TR OM AR S .

duct % chorda-lingual nerve » 043l
) L

ingual nerve %

I mg/ke)

LAH) g

17. ﬁ>7u#>wr;5§%%ﬁ@ﬁmwﬁﬁ

Ft ik , BEMEE, @ ffEtl, (g . huE
#owl (1 ﬂ§7<%4 P, HirER)
WY AER L, CAl= 2 — 1 o 2@ (100

Hz) DTS (7 7y 2 2080 522025720
fe s (long-term potentiation, LTP) 23S 2 1 4
& DOWEMSI O LTP LR LS8y s 2 - &

WHIGNT WA, Ut i fvoI‘H//JLw

33 73,




50 C

W) F T F(GML, GQlb) %10~ ISR A
n, LTP O kEZ &2+ 5. 2)H 7040 Fo
Ao TR 2BFHIPL LA v % 2= g v LR
THEE 3) 2 —1,4GalNAc transferase (GM2/GD2
@yqthaie)w"msgemc mice TS5, 4)H 7 F
FA B S A T B A IR RS A A RH] (D-
%9V1L$DWﬂ%bHH@%WWLﬁ7ﬁlw
LTP % B34, INBIXDEROERNS,

o)Ay FICikil CAl=2—1a o LTP (0
HExh R D B & flid L7

18. BEERINFEEFITICET 3 & b ARREEHE
HEFO MR ESAOI -V RERGOTE

Y EL.2, FHE B0 AR, BB, EEY
AT LHEE, 2RF TR PR

R RATEI OB O & b OBGET) & 2% HIT,

TR #LfiwﬁumwkMQW%ﬂﬁM%ﬂ
IR (S (MR (2 X 0 7 BRI, AT
TOET42DAA v FERELT, A2 =2 LD

H—= 2N EEP L TAY — Mo TN EEL
HTH 5. méﬂlﬁf\/&b Cid, AUSHATEF, SEB)REH
Tf, SHIHE A IO E R NEE S R Eh s
2B 1&@7 WIZB LT, RO SE A 25

L. 22T, .ﬁﬁﬁ’izhﬁ‘f Tﬁ’(r?ﬁ*/nfﬁ”
VI Rl F 0TV R 7RI S T S

B NG DY
WA Tt 5

&!ﬁ/!ﬁx*{’yliﬁkdh IS gur;%

19. YIWVEEANDZOAF - HEIAGY vy H—-FE

BERCREMEERT 5
I RN S S T N L SR I
Wik, BSOS URERR CHBSEREATT, ROO 4D

WA Lo B - B IEICHE T 57 BT
) AR A OBBRIE R ZIH S Ml ST w2
L dRax, TOADHIERE NS PR - SR
tlwmﬂwﬁ FOAE R A R LTy o - R
Y A BURRERTL R & 2 E DO
AT, R L 3O BRIl o
Y OREA (1~20mM, 1,02
Ao T oy o — NI B A

MR S T

Ol at (0,2 ¢1/min)
Bkl

W&
=aF EAR, DEARCAY LRy 7 ETHR
TLH = FiZonT, LHEREOY v - F,

HE1Z express saccade O H S N A HEESHINT 5 2
L, 2)% oy — FOIRIE R O KR IRIEEE
TALA 2 &, 3RO RIBEORRET
BT I UM gap #EAT B & FUSKEBI2YEH#T 5
S gap FIEHIR LTS SUSHIIICIER T A 2
LARBE L. ShETeF vy SR A ST
gap AP L XA DHEEIC L o TV o b e R
R RET B L, SO T 2~ 5 22§
IS A B L) 2 & E LT 2 50T
b,

20, BHRDPEEE - BEREOI/OR =7
g ' SHERE, FEE CE

% NLREE,
BT, B, SIUEHL, TRUBKIVEE R, WKER)

WL IRAE F » TEINTE DS b 2 L IEHB
LAV E TR E R L, UL, —HT, [ERE
IV ZCORPBOONL, T LI, PR -

%5}711;(: EEIR - EREUIHE LRSS B &'% ZHh

o HERBEREO BT IR B 8= & b R, R
I - SEOWE b L 2 VT FL) S
B & T T b ) AEEE O SR IBEE R O AU 12
BT 2 2020 bCTHET A 2 LML TEN, 20
KD s H 02 0050 EINIZBIR)F 2D
A, ZORAETRLARIZIE LA SR bhvbi
I, YLy CEEEE 0T RV, oI5 ow
T AR D 5\ IZBENE T 3/ RIC & o Tk
FU L 2o OBERRGRIC B LT, SRR
FENLHEIEE MR O 2 AL & O OMARET) 2 H AT

B0 EOFGH,

D) HERAE, WSO EERR @ E ST, LT &
weog.

2) O RGEME L, BRI - A SRR A
FTw5h,

3) T v OIS, BEIIGE 2 9 SR 3RO

R QUi
T2,
REDEREELZENTELDOT,

RO THET 5

:,ﬂwﬁmmmzuﬁé + B B AR

r§¢
=

AR
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g6l E H 234 il

S 1 1305,

1. TIEEEM 2 159012
. BREVHEELED D
3. BEIEmaTfaANnD
EDIRE L.
FEATI R ERE R II DN T
SRR s B3 (NI,

777 DS

4 faifi A,

1. ﬁnE(‘i%quﬂi*ﬁmﬂ%kﬂmﬁ(
BRERHERR, JEBWE, REACE

KBS, P2, w1 (HEEGA -
SRR CEAMRTEER CRATA

+iﬁ%ﬂ%ﬂ‘kﬂ&%ﬁ%ﬁ%%)

FHEW KETE (7 7 9) O DS swing door #T
& 27y, drum membrane BT 5 AIZHREIZ XN T
Ve, Al CERASPICINE L F oL LR llE T
HIEIZEY, 77T OMERH R L 7.

NPMZFEFT— (150 mg/kg KE) L, KPE

BLAEAKF L 2% & ITREE L 72, RT, YR,
RIS HIFI L, 7J<+ e ﬁ‘p‘ ROEIPL TN ISl 1 A OAS
BOPHAE I NLES T, HE IS um DT A 7Y
YUDEFALUCHEA L, w420y )y YO
BHIE b9 v AT o — 2 L7 AT BRI
FI N AT NGt e i, v A rav o
L—% THAILINY AT V—4fmasiEAL TV

PHEL O KEBIHEEIFEASN TSI & r

&uéé FEFIZ, AEOEEHE T v A7 24—
POERERAT v 7R ML TarEa—FIIisEL
720 FEMVE R U OB ORI E 2@ 0 H Y,
Dohlman @ 7— & 1234 L 7 75 OB I21E 100
mmHg fF O @ WE N & LB L9 5 L 20 mmHg Hi
BOBRNENOBN D - H AT & IIE I~
SEOMHEIRED S e o 7.

& BP0 15

& s RET IR

M ARV REEEE oKk Ok
Z N # 130%

ST, W) &

(@ ~16 Hl)

[ ]

#EG3 (REE36E, KA —178), BH4LE0%
Aoy i 4% i/ﬁz ?MA%LW’@\@k, 4587 O R E & OXSHALE
L, v introduction # 12 5

2,

HCHERE

2. EbFOY O KEEEBRI B OEMEEHLO
R

hE M, & %RE, &3S, OKH
ERERF - BB - 543

HTFTaA=NT I VESBGRERBERTH LT O
IKER{LEEZ (TH) 34l % 6 R-tetrahydrobiopterin (6
RBPH,) FF4EF, Ltynnmeﬁbe,DOPA/\@ P
L, FOREEHIIEGR SN TFa -V T 3
‘fi57f—bmv7WﬁL;UﬂméﬂTm
_@w@ W%%&fLTwéleN%ﬁ%ﬂ%
HEEHAN RS ET S0, v N TH1I ) @ wild-
type df UN235, 38, 4M4fBO T I JEEFREL N
KA AR (del-35, del-38, del-44) # <)L b — A
uﬁﬁﬁﬂﬁ%bbkk%w SRR, K-

i%@%mﬁ%ﬂﬁ%z&ﬁLﬁ

I (e H

=33 LR EEOIENE wild-type &
dck%o«ifkk,dLPBS Lodel-4d THEEIDKT LT
7o NUgRIAERMKE N8 0 & (4 v Fan—}

LCHEESE%6RBPH, 2535 &, F—r53
v OBESEGE DS, F OB L del-35 12
L del-38 TEMERL 2.

N#BE5 0 Gly30-Arg?-Arg® g%z TH 43-£~0
F—/33 > & 6RBPH; OB IR o8 % 3y
kL, VL BB PIENC E

RE AR/ LTS S TR E /s,

F—33 24
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i B AR L AR BRI 12 &?ﬂbil’(b\/. SHETIZE
DFEER LT 2 AT, TR 7 KRR 2 oS’
R Loy R Er NP7
A DRI O L~V Tl 4

- BB A

S Twh, ZORE
I B IsAE S

{2 H

L R T IIALO TR & OV

NI oW TERRS R IT o oL HER
fhe 7 B AT AR, BRI ST I IEA0%

¥ x\ﬂ’? FEWNTIT o FoL IR A “1 ﬁu‘\?‘]il
B ITIE60%r, RO O104 T — Fovy Fa40 F
) 52 FHEEF S LIRS, AT
i y"f?l'* R s £ ORI & L
L B AR DT EE N

T ”‘w HNV“” TERSR

T B,

iﬁ& #wHT lbm LCuw iz aild, m[iﬁﬁi‘(ﬁbua:
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13. Strain differences in norepinephrine excita-
tion of C-fiber nociceptors in Sprague-Dawley and
Lewis rats rendered arthritis by Freund’s adjuvant

R K Banik, J Sato, H Yajima and K Mizumura. (Dept.
Neural Regulation, Res. Inst. Env. Med., Nagoya Univ.}

We investigated whether there was any differences
in norepinephrine (NE) excitation between Sprague-
Dawleyv (SD) and Lewis strain of adjuvant-induced
arthritis (AA) as have in neuropathic model reported
recently. C-fiber polymodal receptor (CPR) activities
were recorded in an in vitro skin-saphenous nerve
preparation. No CPRs from control rats of either strain
were excited by NE (10 «M). In AA rats 90% (9/10)
and 41% (7/17) CPRs from Lewis and SD strain, re-
spectively, were excited by NE (10 #M). CPRs [rom
Lewis strain had a tendency to respond at ongoing low
frequency discharges, while CPRs from SD strain at
sudden burst of discharges. @ ,-adrenoceptor blocker,

CH-38083 (10 ;«M) and yohimbine (10 M) blocked the

vl
o
=
S
<31
foa )

NE excitation in both strains. These results demons-
trated that there is a strain difference in incidence and
pattern of NE excitation of CPRs in chronic inflamma-
tory condition and Lewis rats are more sensitive to

NE.
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18. RED GINSENG AMELIORATES PLACE
LEARNING DEFICITSIN YOUNG RATS WITH
SELECTIVE HIPPOCAMPAL LESIONS AND AGED
RATS

Yongmel Zhong, Teruko Uwano, Hisao Nishijo, Take-
toshi Ono ({Dept. Physiol., Fac. Med.,
Sugitant 2630, Toyama 930-0194,

Tovama Med. &
Pharmaceu. Univ.,
Japan)

Effects of hippocampal lesions and aging on spatial
learning and memory, and ameliorating effects of red
ginseng on learning deficits were investigated in the
following 2 experiments ; performance of young rats
with selective hippocampal lesions with and without
treatment of red ginseng (p.o.) (Experiment 1), and
aged rats with and without treatment of red ginseng
(p.o.) (Experiment 2) in the spatial tasks was com-
parcd with that of intact or sham-operated young rats.
Each rat in these 2 behavioral experiments was tested
with the 3 types of the spatial learning tasks (distance

movement task, DMT ; random reward place search



task, RRPST ; and place learning task, PLT) in a circu-
lar open field using intracranial self-stimulation

(ICSS) as reward. Analyses in DMT and RRPST indi-
cated motivational and motor activity was not different
among 3 groups of rats in Experiment [ ; young rats
with hippocampal lesions with and without ginseng
and sham-operated young rats. Treatment with red
ginseng significantly ameliorated place-navigation de-
ficits in young rats with hippocampal lesions in the
PLT task. Similarly, red ginseng improved perform-
ance of aged rats in the PLT task in Experiment 2.
The results, along with previous studies showing signi-
ficant effects of red ginseng on the central nervous
system, suggest that red ginseng ameliorates learning
and memory deficits through effects on the central ner-
vous system, partly on the hippocampal formation,
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25. Morphological changes in single retinal
ganglion cells of the goldfish during optic nerve
regeneration

M. Devadas, K. Sugawara, S. Kato (Dept of Molecular
Neurobiology, Graduate School of Medicine, Kanazawa
University)

It is known that the optic nerve of goldfish can re-
generate after transection, with full reinnervation of
the tectum being completed by 30 days. However, some
complex behavioural patterns do not return until up to
to 4 months after transection. As not much is known
about the changes which occur in the cell body during
this regeneration process, we have quantitatively in-
vestigated the morphological changes which occur in
retinal ganglion cells over a 4 month period after optic
nerve section. In the present study, Lucifer Yellow
(LY) was injected into single ganglion cells in
flat-mounted retinas [rom common goldfish (body size
6 ~ 7 cm) at various times after optic nerve transec-
tion. In this way, we could monitor changes in the size
of ganglion cell’s soma and dendrites in relation to
time after optic nerve section and the location of the
ganglion cell in the retina. In normal retinas the size of
ganglion cell somas increases with increasing distance
from the optic disc. We found that the peak of hyper-
trophy occured at 60 days after optic nerve section,
but there was no regional difference in cell size. By
120 days alter optic nerve transection the ganglion
cells had returned to their control size. Hypertrophy in
the LY-filled dendrites followed the same time course,
although the full dendritic tree could not be traced.
This delayed return to control levels suggests that
there may be a relationship between these changes in

the cell body and complex behavioural patterns.
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P-g. Effects of Leg Venous Hemodynamics on
Cardiovascular Responses to Lower Body Nega-
tive Pressure with Aging

QI FU, SATOSH!I IWASE, YUKI NIIMI, ATSUNORI
KAMIYA, DAISAKU MICHIKAMI, AND TADAAKI
MAN (Department of Autonomic Neuroscience Research
Institute of Environmental Medicine Nagova Univer-
sity)

In order to investigate the age-related changes in leg
venous hemodynamics and their contributions to car-
diovascular homeostasis during gravitational stress, 9
voung and 10 older healthy males were exposed to a
nonhypotensive lower body negative pressure (LBNP)
of 15 mmHg. Venous occlusion plethysmography was
used to determine the leg venous hemodynamics. We
found that baseline venous distensibility index (VDI)
was decreased (0.057 £0.004 vs. 0,048 +0.003 m}-
; P<0.05), venous

increase, and

100ml ! (mmHgfl. young vs. older
tonic index (VT1) tended to
hali-emptying time (T, ) was shortened (1.6+0.1 v
1.34+0.1s, young vs. older ;P <0.05) in the older
subjects. At 15mmHg-LBNP, VDI decreased signifi-
cantly in the young group {P<0.05) but slightly in the
older group; VTl increased and T,,, was shortened
markedly in the young but slightly 1n the older sub-
jects. Cardiovascular responses to LBNP were attenu-
ated in the older group compared to the voung group,
with a less decrease in peripheral venous pressure,
smaller increases in muscle sympathetic nerve activity
and calf vascular resistance, and a less decrease in
calf blood flow. It is suggested that reduced responses

of leg venous hemodynamics with advancing age, pro-

o § 65

ducing a less {luid shift towards the lower body, con-
tribute to the attenuated cardiovascular responsiveness
to LBNP in the elderly. The reduction in visco-
elasticity of the peripheral venous walls and the
skeletal muscle surrounding the veins, as well as a de-
cline in the vasoconstrictor response to the sympathe-

tic stimulation with age may play a role.

P-9, BEIEMICL Y BRI 3MBEBEETEUH
BECca’t X r7h5m Ccatt wEc kA mmEE

TR
BREIF, ABFHER] (Bl BAFBFS - By
-)

MEAIC B A Ca® T etk Calt S o
MER L BRT L7720, VP’@J’%@ZTTK T R i At
BT X D AT A Cat T R LRI oW TRGETL
Foo BERE O OV EERSE AR ER RN LR L Tk —

N VEM AL T Cal T SR AT L, BN
u~%~~ﬁﬁﬂmw*ﬁmwtk:5 1 ~#%o
EEIEATC LD MEE T A S L UERIZ D o TS
ORI TS 2 Bl Ca¥ T B F R

BERMNEL ) THAMECENE RO LA
Wil o 0 Ca? " BEEAURIE S e, Tk
AL Ca®F A
VZE B CHIEI &, F /2 nifedipine 132 O 5128
LR 72\ Y w-conotoxin |2 & 1) SEAITI A L 7
#HOr yanodine & A4 & HHALIBIE T M O B 1S
FOERDED b, Ca' T BmEHEN OB
MO BB RO E 23D T 55,
MOBEBIRNT LD % 28RO 9 & apamin &
D BBV A T,
7o B OBRT O Efi
conotoxin |2 L W dd 4%
B2 & DA TR & #lf
channel @GN A T
Ca®" microdomain L )b T3t L 7= 4 R
Ca®™ #EMEIC X 5 BKc, channel o fLHRE 0 17 15

FRETS.

Si7z.
hd b,

|% ryanodine - thapsigargin |2 &

”mﬂbﬁ’ 2"'3

I
RGBS ORISR S
& Iberiotoxin K OF w-
Ca® " BRI PR

PloZ &1f SKCa
N-type Ca®™ channel &

B

P-10. Propagation and synchronization of Ca?t
transients via Ca?t action potentials in the net-
work of cultured hippocampal neurons

F.-M. Lu & K. Kuba (Dept. of Physiology, School of
Medicine, Nagoya Univ.)
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Ca®" imaging and patch clamp techniques were ap-
plied to cultured rat hippocampal neurons. In the pre-
sence of tetrodotoxin (0.5 M), 4-aminopyridine (50
/M) and Cs™*

occurred at interval of 6 —47 s, and were accompanied

+

(2 mM). synchronized Ca®" transients
by synchronous excitatory postsynaptic currents
(EPSCs). Synchronized Ca®™ transients and EPSCs
were blocked by CNQX (10 M) plus CPP (20 M),
nicardipine (10 M) and w-conotoxin MVIIC (10
nM). Ca®" action potentials at the cell soma were
largely blocked by nicardipine, but only slightly by w-
conotoxin MVIC. w-Conotoxin MVIIC blocked com-
pletely autaptic EPSCs in the absence of tetrodotoxin.
Ryanodine, calfeine and thapsigargin did not block
Ca®™ transients. The direction of propagation of Ca®™
transients differed for each episode of synchronization,
while Ca®™ transients propagating in the same direc-
tion showed variability in their latency over hundreds
of ms, resembling the latency of a Ca®™" action poten-
tial generating from summated EPSPs. These results
suggest that Ca®™ action potentials mediate propaga-
tion and synchronization of Ca®™ transients in the net-

work of cultured hippocampal neurons.

P-11. x 3R KK IZ & % cholinergic-
GABAergic-serotonergic intreraction : S iE &1L
FHRE

BWR 27 Arpad Dobolyi!, BGHH" &
&L #HoEhe
CAE - R 2T A, SEBATIERFRER )

KINGETid A TR O 1) ARSI T(I‘X:HIHEBJ:
S HIE oo 2 5-HT MY m ke a5 9
FTLIERHME L oot arfEiE L,
MRt & & O IRALER 0 50 pom FIARBIEIH 4 (E0 L 72,
IS OYNY R T IHL a2 T OL SR
F(ChAT) Lt A T ChAT Bt e il 2 1) /L
VR R ESER A T (BDA) IR O T2 4
PO T d A IR ER (GP), L BHERGY (SN) WV\J
FEEP) (e AL ,&W‘&m;l S mym“l'»zt itk
LZe, 3300021, 2 CEREL MBI R it
5 AR AL S e (& dm 2 5-HT B & B L
oo ZALe oYl AL I’Jf?fé""“@‘% Lok 5-HT
DAL, R L Fe g w T L
7o T O 112 ChAT Btk e file 3 28 20~

T2

50 pm OKRBHMIESEERTH D,
FiZbh 2o TEHS AL Tz 82 1ICHTHIEE
P2 10~20 pem QPRGBS TR TH Y GP, EP ~
HODAR & U TR YMENZ, SNr ~ o 1541
H‘HirP% BT AT LT 2z %310 5-HT M4

PSR B & OT T o MR IR - RIS o
& mi LA L T/ B 500 5-HT SRR AT
S AR 3 X T R B B (8 D SRR
T&E7 L lzd)m:aot D 5-UT R AL RBARZICTE
4 2 WTrile & A o mE - EHE LR L Tw 5
ZEDMERET S

s ke as

P-12. 3-ZhO7OEF CEOBREICLSEEE
*#EB%B]H@FE%::BH%’ NO X3
MHFE, s, BE [, B8R, W
[Ny - RV N [7‘4 2D -5 2 AP
AN ERRKERERONEMNTH AL 3-= ba T
Yk v (3NPA) 510 L A A REF SR AI R s 55 1
BWTNOMH AL LY IS LT s00%H
Lz, EVHATEN T 7 v b ORINENT BRI R O
NO fCHtEEY (NO, —, NO, ) O@EjfEs ~ (7 u sy (7
)Y AR GTHRA BERTHE, BRSOV
B S NO fUBHERE it 5 & OF 3NPA Fe 55 oo (il
WWHE) 23 & b 12E <, F 2T S8 % R
REHROMB L OIS 2 o) L 72, 3NPA 257
E I RICEDL L \:i‘liﬁ’c% W, F72 3NPA AR
! AETREINL v H
Ui roTILy I VNS Y
A K= = RGO NOUH OG5 59
EAMPITOWT A, Rk LY T U A
By — OO T T AR LA F FOR
P2 L > THIZTT AP aH A bAD 7
7L CEENCY AR A I S 2REEC Y, 3NPA H
B ROME RO NOUHSTLES L 2 g
7o Ll T kA, 3INPA Zihds b o R i
ELZNOACE oGl - L, 2ot
DINT IS T AR —
REtEUR S A7,

A

A
ELY, BEHT A b

EEpL

LT A A b
B LT B

P-13. BE&MAEMNEF LSy POEEICEDS O
T REVEM

AR, AR
FHE (Pt BT TR -

PRI B TR LSO & 9

IR 7, W%r% it
By, A 2 g
giibm%5~25\5925




e >
S FE

owcwﬁfﬂf ik
ks, 3Ty BEAIL DB RBE T

Ty bEaRHGTEEDO K ifj'zz‘lﬁfzu:owa ME L
o MAAHImEFL T v M, Wistar B9 v O
MR, 0.28U @15 77— (type Iv)J 4l &
TP TEEA LR L2 1B, SRk
B9 5 BB DB ARSI Ly, };ﬁu K
{bEES (T MK, PL OX-41 HUIK, L7 U 7 RHE:NE
PE T (GFAP) LR A I TRIAT L /2. £ ORHE,
TH et iz T, HMmEEE M —v3 2 (DA) = 2 —
O OB, RO E R fo.
F 70, BIMEE IS B T OX-41 BREfilE o HEL &
GFAP Btk olgsh 232072, 0, EHMoRE Iz

IohsnEiiziioonir o7z, SHEETIE TH
fz;’,lftfﬂ]ﬂ’m*ﬁﬂﬁ SEEOW AT L o7 REBR LD
377 - EEARERLIEF VBT, &UW)
HRETH L BEIIBWT DA =2~ 0 AR
AL FFRLTEY, oI microgha A5 5.4
A ENbhol, 02 EG, HIIE A~ ST
DR AR e B A SV E AL A T EE R
Sz,

H 75‘;1..&‘) V)jL/Z)?f) é:‘;) 7.»

P-14. MEHMBELOBMEKEYE KT Fv 2000
SRA-FERICHITS PSD—95 DIRE

VAR KB SRR 5 S N AU 1 L o
TEEF M (4 R T RSB S BA A T, PRI 2k
e RTSERT)

A BRI ME L O WK E Na F v 2L 1E 5 >~
U AR, BATREEK 7 v 4 OV paranode 3T
BUREAET A kel +7"7J&L‘§*’i'€»ﬁ« POl R
NMDA L+ 7% — DRI Y9 4 PSD-95 25l s

AL, KF v 5: R AN A A
;&“m ZEEMHOEMIIL. MBELOKF v RV,

Kvl.l L Kvl.2®22o0 a7y hE Y72
v AR EER L TwE KTy RLD 7T A
¥ =R BT L N OnOEEERHS MIT S
HiC, Kvl.l, Kvp2 38 XU PSD-95 % MDCK i
Jha ’%%ﬂéé%kﬁﬁfd);ﬁ‘ft%%iﬁLf’ HAR TR s
Fodidy, Kv 1 L 3By 2 3l E a1
PSD-95 (3 JEiEH T Jamx»,m. Kvi1.1 & PSD-95 tx}(
4 2 colocalize T 457 5 A Y~ &
9, Kvl.l & Kvp2 #4384 2 & Kvl.l Dy
HIBEAREIT T 2 M2 oz, 22 CTKvlL,
Kvpz, PSD-95 %L 2470087 7 A ¥ —IEuiid

C2 67
m,&‘)")j) S 72 \—(’F)fnj\ Kv1.1 a);;kl/\a)fffﬂv‘

W RvR2 BT HY 79 A8 —WIIZIZKF v &
& PSD-95 O AT L {050 E 2 s,

P-15. EEIA ML ZAEFICKIUBENICHET 2
Argyrophil T -2 —0>
HMWA“,ﬁm%ﬁ%%Mﬂm%WMtw
(Mailide - B - BT CH k- BE - SRR
/\rg\mphll I 2 0 RS AN MR B 2 o ) 101 1% 4 dark
neuron (DN) & L THi 4 5. 9 v b LVJK‘(?K(/KW 25
~45em, 3047~ 3EEED B LMLy FI v 2y
7 (I 600~1200 em/ 43, 1~ 2 W) # BfF L, K
PIZHE BT 2 DN IZDWTHET L7z, F 72 DN HHE
oI R 4 HE el b L7220 DN L, Kk
3090 Tilike CA T~CA 2 SEMRHINLRE B & ORA&E, 1

BT, S S X OV B RSB O T,
2~ 3WEH T WEH CAT~CA 2 HE il e,
oriens layer, I*HHI TR, RERIR, PIRRE, BT,
WOMEIR IR, BRdm BB L. T, MLy
FINT = 7T, 600 em/ 40 TraHiEEA37, 1200

em/ o T I8EFfe MR, 178 L U7 184 j?r@ﬁ% N

i, T, RUERCRER, AR, PIRRER, SRR
e LB L 7o HE BT, N CA1~CA2
Al T, MR OBAEDS LS NS, o

’C“iiﬁf'ff(ﬂﬁﬁ)f%ﬁf&\/)‘o oo MkEXh, EEiA LA
BT B R, JRPKTE T A
S, T v =y TR, BIAB I URERD

a0 Y RENEFNEESNLWEEE AL S R
7z,

P-16. EILEv rBHEHOEREHO Ca2tT g
ey
W R, B, fHk

pAE iR .

B - PR )

P8 55 O H AR A2 L (slow wave) 038218
B LA AN 2 DY % AT VE y Wik
W (1~ 2 x0. omm)@o&% iﬂ‘“”ﬁr\ o, R
BB A BN E R X WA e Fura-2 |12k 2
mmwcf*@mmmVr O\M«t,immﬂm

MBI Ca® " s IS
17z, Nifedipine |& r”flf,\lﬂ) ERI AR UED
Ca®™ AN TS DI B

P Ca™™ BN & 5 LA S 4 7
13 BAPTA-AM, Ca®T-ATPase 0[]

WALOZALI A TR X
EALIZ A LD
AR Al
NEOREE ST
LTH L CPA




68 2 &

LR Ca®t 2 b7 — A5 0 [Py-sensitive Ca®t

release &34 5 2-APB 2k - TiHELLZ. Zhb
DR S slow wave |2k 5 Ca® T it Ak, EfE

RAFMELT Ca®™ channel % /v 4 Ca®7 WA & BT
»'f{ﬁéiLVCb‘é b OO EWAARATME LB Ca®™ chan-

nd*fé s CET AN B BN bR Lk
5

L, ? Ca% FA LB ICELL TwiioT
HHEmoHEEHIIES L s kEz N &
¥ m% =k mﬁ if//FMWU/MWW

MRV S A (e A

P-17. BN E v FBRBEBHERBHOEEMN
®FFE

PG, P, EH B,
I AT BT AR B AR )

HRER R P S O i OB AT LI B SRR R
HEEY L TBY, JORBGEIIEENE LINT
VB, BEAROTRERHEGE R O MBEO AT Z OREM

HPRE S, Sk

w5

DORE I EENEKEED D B 0 WA EEN R S
FITHBlHDbILL, FILEY P BEREEEH >
TERC L 7-#EERD, WEMNE, WEmHO>WHEmSe
B A & W R DL O B8 % I L Aol AR v
T, BEMEBEMEEIZOWTHRE L., BEEME
AL U 2GR B L OBV ERR IS X B B Tl
ML/ﬁ§Xﬁ$%ﬁ: - CHIREA AL % 5 L 72,
W ERBER, WEREARL S I ) YA
z&J‘ s T A EEAL AR L, BRI L,
MEMNIERE NS o7, BBV OHEE LI Y b
= THERIZL Y BP0 D ENA LN
AT X AHEEMTH L LANVIZELE S, TS
DEDPNES LR DT EBE SN FOFEEE I
SIS A AT ORI ], R AR TIE9.5
B—FITH - 7. MIEILESRIBIC X b B4 B

B EBEMMEEIRML, A0S EEEM
IR L7

Pbd sy M HESHEHO HEGEIITE
KIS B 2 & AVRE 7.



5650 P HAEEZF S

B SFREIAEI0H 150
Wl PR

5

69

~16H

AV N rﬁlﬁ PRI
LFHH D RGER RS AT HE

M mAE FH E

%M #1095

FE5010] A Fier L CEP RIS 3 Crlf ) 1 il s o KB L 70037y, s L Ch2i
DHIADH o /2. A%®¥%#b%%b b o7z oS TORBEITIC L o T—i0E
BDOEEREIT, BEOEFT XICEE L. E-HoORBICHNERICL 2 ESH#HETM
3,%@&¥&Er W&E, TN LBHEE TG

— R EE OB RS BB B L OBRA R L, SEERMIE A 41590 C, FDNS5 e it s
L7z, HHEBMIZOWTORRET-7280H - T, BV CERLERISEITT
biviz, EIENEEEERIKS, B2 ETHES L. (L FIE)

1. ELEY FOEHHMBBEEER KT EReE
BNz icxdd 3 Mosaoride MEH
T &, EEEA FH EKSERKF &

HE2)

W E B R #| Cisapride {$BIE# KT Bl
@%m@?&ﬂtﬁir Im Joy 7 LCLERO QT
WA ER L, TERYFET L I L vmE N,

% ZC, AW TIdAbF g A E L L fw%iﬁiﬁ’}%”"
511151_/'?\ Mosapride ./ g @ AL i K
EA TEELHLMITLI LR HE L7
%%Lt%w%/FLiﬁwﬁuwmmuummm
Clamp o @M L, [HE)EMV G (APD) &JEE
i KT B II% 9 % Mosapride U820 EEALH
FEW M1 OfFR 245 L 72, 1 M @ Mosapride (3]
WHHE 0.5~4Hz THHE L7 APDy #E X %o
2. [EEHE @ Mosapride |JBIEEH KT B o 2%
TEPEAL B () #BRFE (9.8 +4.3%) JIMI L 72, #B1%
EHAL S (ks) 121 1~10 2 M @ Mosapride |34 &
HEALEE L R od, ZHIR LT, ML, Huv
FIARE (2, 3 & 4Hz) THE APDgy ICH B AR ZEILE
B U e dpo 72hs, JEWHETEEE (0.5Hz) Tl APDg,
FHEIEE L2 ML g, 2R i L
%@IGO@9EMAAT%of’ 1, 10 xM @ M1 %
Igs WHBLREELE L 20720 MELD,
ride O)ft;?f]‘;fé% MLt I, 270y 7 LT, WSEEK
FEIC APD # BRI BEH AT 5 2 L4550 h o
foo L Ledss, BRER{EH & T Mosapride D
BMAE TR (Cmax) 1349 0.48 M, M1 @ Cmax &
#0.15 M T Y, EKEE H R TE, Mosapride,

Mosap-

M1 & &I REEEEHT K™ BT - X 2 M EERR IR

ORI RN EE R SN D,

2. BN F IS
EHAEE BEREKER

AIECEEF, RS (B R k)

M EERK T v 2V 25N 5 m X B o3RI
MR OB A A BT THEE) 7 I %2 Mgl k
70y 72X YHIEE TS BB LA
conventional 7Sy F & F » 7 (A B Mg 1
mM) TREdk L 72T Ty MOEFRNEERKER
TR & v — B OB & R AR
L, SHE Mg 7y 7 p50RERT 73 2L
HHT7Oy /ICE o THFENS Z 2R L7z &
TR OB R IEZA LA IR R AT A Y 2 KB T H
HEZIROONLEDOPE I PIZDOWTT ¥R T) Y
YBHNY Ty T T EE S TORET LA,
Mg 10 ;M OFEAMIE % Fv T conventional 25w F 7 5
CTHET Iy AT A &, B & S5
BREVIA B ISR S N0 F O R | T 3RIE S5
LTHRA G o7z oy F0 7 THCist L
7o Iy WIEERIC E b ) -l & ‘?fiiﬁﬁﬁi‘ﬁj‘
DB S, EITEE OB R ARSI Mg 471
L 0.5mM O &E®E % H T conventional 7 5 > 7
TSR L CER OB E L FEECH - MR
DFFEA & A L MR N BREE L B TR L2
N5 g, O EEFIEEEREEO S H5h %
EER LN

ETCREBLAELEY bD

(Ixp) 2%,




AT AN
70 R

3. b FOBEMKES TR Ca?t FrvXbay ¥
FazZy b (oqn) OREEERE
Efetry, NEPTIE, ZE

Bikag ARHZEE )

e EATRTEPE TR Ca® T v 2Ob L OB R
iD= A2 —F —BERE A SIS 2 RIS LT
BY, BEFO a7y FOGTHEESIES
mE o
(0] e bR (HEK 293) 12 & Uik
WA TR CT Py 2D oy 722y b
B saE, TR Ca®t v A v oM m mi
WA TEEE L, O R - I R K
fr I’P(ukEwahk B, Bary sy s s )frf w,
HWA T AT A A 5.

[Hi#E] e 7=y b A HEK S 58l s
Ca®% ) Ba®" (1, 10, 50mM) & E# A 4 v & L7l

LEREEN- R | MTER DA
[RE] B L7« 7 v RV Ca®t 1mM #
EmA A ET L EE, —60mV DN
(Vi o=—46.5mV), —30mV T Gmax [Z3#7 %A
EEWWARL/. —h, BT laM &M A A Lk
T5EE, AL - EREREATALIAILE SmV
AR R AT U 7oL F o O EE (relaxation) (&
Ba® " MAIC R CaP T R TES S TH Y, Bl
DUk Calt itk B ey TR LD I?r'] L]
AN e AN

B, A

EACNG S

<CY1H)

R

4, ERDBTECa?T Fr 2L ap ¥T2zy
MNEFRICHT B Ca?t EHEOER
B, TR, RORME, A
FlRst A aREs )
(sl Lot ”fr%r“"7 WA
ik, B &L TR RS

I=EP/NGNES

ﬁ('ﬁv%t:’f B Ca®! F oy h
il TRY, Al

MDKUWMW@%ﬁh%:MfL1m7.L#L
Ca® ' U 2 TR Ca® ' F v 2L O BB U
oW TIIE E A EHah 2 Cv v, 199819,

Cribbs 5t %0 a7 2=y b () @ cDNA D
AR N % RO A
[HEy] TR Ca®" F v f LM A Ca™ FEHU -
ENTWwAIEYE Fay Yo mibelradil, LI
Ca® ' Fu A NEIRWE SR TVA YL N vy
FLTYeFOEY Y RTHTHR
Ca®™" - F OV RYVE 4 2 elonidipine 1200
TLTI Ca® ™ o e OV HE IR A e

F o nifedipine,

[/7#:] human embryonic kidney-293 flIfZiZ, & b
@%m%m(uuﬁflzvb%uyﬁww>ﬁA&
THRB G, 1.8mMCat A v ERAA L LT
B ANE IR (o u D) A RCERL 7o,
B8] e BRI GCH LA G Fran kb
TR AN C (B —70m V), B L s A A
i TR 5 B8] 0050 % BRI 4K (1Cs,)
1%, mibefradil 0.89 ,M, nifedipine 1.91 M,
dipine 0.43 M THY, b AREIEH £2.29, 0.98,

R

efoni-

2. TH-70 T/, o SEHROGEELIE, wE
REEATL L il o, ?‘;n;f}‘ (ICso) & 512 & g &

bR I 6 mVOfRGIL 72

#5351 mibelradil, efonidipine @« B FEIIHIRD 4
= nifedipme XU, FOMERNEE O & a9
Z LI L

5. DEFCFTR /074 NEREREKES A4
IC&->THFIENh B
Yan Ding-1long,

il

SSRGS (B R R T2 5

42

3 Z AR EL S B L CFTR 71 9 A
sﬁkowﬁwm+& T HEPES bulfer i ¢
NENTES, ZO70 HCO4 4 4 i3 fkilith o &
FREA T THLZLE DL, ZOA4F Dl
B I WNIZTTEE OO TIEARHTH A, B
@ CFTR F ¥ £ )it HCO, %54 & ST b,
F 2T M IVE v ROEBHIN LS whole cell ;i‘,:’\’ﬂii}g
L, ML HCOy fiAE T oy O &R~
7o SLEERM AL O 4 A oA 102 mM CL450
mM aspartate & L, BE @4 L2 L hasE
721d 50 mM HCO, & 5 &bkt & {5 - 7o, HCOy &7
i if@(%ﬂ)w&ﬁﬁzv%wﬁﬁpn
BT AV L /. Adrenalin /244 forskolin (25D
WL S s 1o Ok E S1E HCO, F47f T ﬁ Fio
WUt SRS I oA o L 7 NI X
B, R AR P e A o 2z A CL R
e U L ARG C (24 mM) L 2o Bz b RIS HCO, 12 &
5 1o o 2 A s, HCO, o CEFTR F v 2L
FEE AT T SIS AL o Fn BRI
b &b A (127 mM Cl+ 25 mM HCO,) H ¢
HCO, (2 X 5 Loy OEIGIEIER10% Th - 7. Hiiast
HCO, 12 CFTR F v # VO HM g5 70 v h—k L
TEWT WL EEzuL, HCOy 44 & Cl A4
VAR LT F v b @ multi-ion pore behavior {3 A
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6. v R LHHERO—BENEE BEE Na/Ca
TWMERZSIH?

W, ARERAL (R RS
< ALEF M ffisaf\/“(*zom\’ﬂ
77 b —H%d :*’)‘('Ff;f!jj BILERET 5, Z0T T }\A

A D ABBERMITIZOWTHATL 72, R Lk
N FREREA D BT, AFENSES P TY Y ALE
BRI OBE % ieskd 5 L, BRI, B
XY BHRESN B BB X i Isi/slow) ﬁk
GrvER bz flA ) T 2 Yy (10 o M) RS

LT/ N A 6 o Ca i 2304 2 &, BEitE

SET TG EM IR O L WERAS, BEAE
EAL T Isi/slow DEEAZD SNz Zhohbd,

D =Y A LCEHMGEIECD 7 F =Mk, 2o
Isizslow (X DR s NTEBY, 2) Isi/slow [ ZILH
28 MIHEN Ca LV PR TIE LR NS 2
EAVRENT:, F 7z, Isisslow i, 1) FREEERREAT 100
~200ms & &<, 2) BHERIERA L 2 5 BEEA
A5 —40mV ATz dh Y, 3) BIROBEICHRVEMT
RIS W L h s, Ca W& A 5 2 L 25R
SNz Z250z, 1) Isi/slow OEFIEEOME AL E
AYE Yy ADHRE LS DT, HEELONS
WEA~OY 7 MOERT 228, 2) MBIGHE O
Isi/slow OB I +20mV AHEIZH B 2k, 3)
Na/Ca SR % 710 v 7§ 5 Ni(2 mM) O#H4H%
S 0BREHESELI LD

OIFEAIE Na/Ca ZCIRERTh 5 Z & A5 ORIBE
720 DED#EDS, v ALEHHE T, U

EL OB Ca b7y Y MERRBL T,
Na/Ca %8HERICL ) 757 b —HDER SN L L&
Z 7.

Z D Isi/slow

7. BIVEY MREHAOLEEXRICE T B bradyki-
nin O.HEHFRMEEREESEER

A REE, B, R, M
B EE T

Ischemic preconditioning (IPC) 13 VA PR B 0005 B
- CTH Y, b E2EOLLE OB THE SR
TWwh, O & LT,
bradykinin 7%« , A, By ZFEMA® Fh 2L
protein kinase C (PKC) # {H1E b 2425 = &A%, 1IPC
WL DERELREKTHLEEZLNTWA, Lo,

b

(Ko

noradrenaline, adenosine,

% & 71

ELEY PTIHING Y
preconditioning DEGHITEFRE ST v, %:T“,
BTy MEEIIREERAT S BB A E v T, IPC
ﬁ%UKmeMMnﬁIMﬁMw(%NﬁMM P HE

= X % pharmacological

T EFONGKR N AT ¢ 2 Mt L 7. IPC 12
HEF IR O NGRS 2 A 28 L 72AS, PR s

ORI )22 L %2 72> 72, Bradykinin (1 M) 13,
B IMPF R B O NCHE ) & F -0 L /-, IR
(0.5 M) @ bradykinin F 7zi{% ACE inhibitor T& 5%
enalapril fE7E T2 IPC #4795 &, IPC Hifh & HhEr L
T, IRIMFHEG £ O PUER ) OUEE R 2SR L 72,
—J, bradykinin OPHERIIGEER 1L By receptor
antagonist T& % HOE 140, PKC inhibitor T& %
F 7214 Karp channel blocker T& 2
hELENFERICIE S T
7245, bradykinin {3 By receptor 40§ 5 PKC @
WAL & ) Karp channel OFIIT% 428 L, B0
ERBEOCHIIGEEY WET .

chelerythrine,

glibenclamide |-

8. BRRT v FIbU 3 URIEEESRERD
DIAEENEITIC & %5

Yy LYET-FAFZTL,
H CROPBEFIIC: R )

WEWRIA 7 o b O QRIS OSIE L FoRBE NS
A ORBMAHET S0, XFVTFTF?y
(STZ) SE5AEIRIE 7 v b OWEIEMIZLEM T L A b
- G A L%MEME%J%@ B LEM
(ECG) 258k LT, #0008 s RR BIBZETIO &
7= AW & BRI AT e o 72, STZ @
BEIRES B 1 7 HNZ 7 v F ol fEld 500 mg/dl
FCEHL, FOERSMASIIEs AL 72 MR
FiT oy LIRS STZ B 2 BTN T 4 X 7
L7z, ECG @ RR B DZEZIE, 0.04~0.73Hz @
B U B I8 (LF) & 0.73~2.00 Hz o0 5 )8 o FsE gk
HF) D 2 2OF Y — 7 23380 5. STZ &tk
2 A L b Total Power & HF Power O AL T As
Booh, ZORTI4yBU RS LZ Lol
L AT R AIERTEE (atropine) R0 3 —Z A ARE TR
XY LB HE o0 BUSTE I B
ENFETHor BREIEREIRE (Kob/WBN
strain) 7 v b OLIHEE S AT DM B BRI (>

L) # BTS2 R E HBEEET S &, STZ 3
DM 7 v bETF VOO EE 12 DM SR

CHEID O 4 2 AL /2.

N TEE, FH

(propranolol) |

b
Z
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9. “BILWH I IDHWEAIPSTEREET” HO
FIFRIEH ICBE Y 5 B RN

FHHEE OUNRFERER Yy —)

FLWT Y IOWISAE THEI . A F 2 Ky A
ReE L TOHOEN :efﬁﬁﬁ%‘l‘f#@i%ﬁ%a?) b, BARFAh
X IE KPa, AKX Bk MPa, 20 Taaik
SRR, TH DS, ::%mzf:«i#j—ml?t@yj<m#:sof@izm
T, Bk iovE & e L TR ot o
EE TR BMAEETHY, HMREETE RV,

77 mym R O He A
lationship” 24 4. LG, /}\71 FoByEE kL
AR BH A Lﬁf]f%tiinh ﬁbﬁddlﬂﬁ Jk
e f‘lﬂwxj«;ifﬁf%m“ : £ TR AT &
AR, AR \O‘ﬂmh i M%L‘ﬂs‘fm 9 F<
=T 5 :kﬁb@ot.&B,d AR OR)) &
O FIFEEEROME A &, AT OMEEAE 2 D
WAL LSRR D I A IR L DD, f*/mu
THET 2, MbH T, BEAREeL85, MY
Ly b RN L I o 7

F 72, WA OMIRT, A V. LIl O%K, a,
b & B0 2128 L, RS BEAR ORISR R L LT
B o L F — P O BRI H R T 6
VR AR AN

“force-velocity re-

10. ADN o HRHEINBPMWMEK -1 —O OEH

beadiph Sl
B A LR R B b R s R, - >
AT LA 11‘ u?%*#)
ALHR L & 2 FIHE AL (NTS) LR o pH RS <2 (R
. if_lf EA N7 kb 0>|?;3M> K=o
UTRE A B A FE - T DL BRI T

LT NTS O&EIL % <¢fif‘,’5ﬂfw AN A
2 diemh OO ma B Cwa NTS 2o -1 il b
VF A R A e Lo b O T H D

KRB 512 & B TR 27 e 5 O KDL
Aortic depressor nerve (ADN) (2 Di-l &y A L, A7
£ OAREAT T ADN A S ATV B NTS Za -1
AR L, BAEHSENICHR L FOME,

NTS 2B A ADN DR IIELYh & medial NTS @
BERAGR TR ST Y, S A RS L Tw
B 077)’({{ aE.

Z T,

#2, NTS ;1»~u>e:):swf%l RN 2
BT b O SRS IS S Tw s b o,

7 6 TN ADN 0’)&91‘]“%’1' ’f&‘b\ Lo, O3

LA A=, GABA, 7Y v, ATP, =aF o
R & Re) L7z, 2o, MlsdicEsg shT
B h D EBPRERICEF EN TV D HDITBWT

HA =V BOEPEEIIER L T

Db LY, KBRS SRS S OROHE ADN H»
S A 2T
NMDA ZHAPEZCHHELTWDL I EFHL 2L
otz

% medial NTS = =2 — 7 & non-

N. v NEBBRALCSTZD > FTXEECHTS

JIVF KL FU S OER
JINEs e, FEA S
BEksg - )

HILAEE, A EUEEE

TEI A OBREE =2 — 0 YIRS S A ik
KOS C A A LT AR A1 % 20, FEE

O - AT BV TEELREEIE RIS EOEHS
NTwb, ZOBIBEERO 21, SIS e
BEHERAG D S BERE MO A T HIRETH L /L
7%&%0/«Mﬁmwmﬁ%r¢%@@#%@
NA 2B = 2 — 0 v 2 #5535 2 L LaTRS
L7z 4, %ﬁ““szA@&M%%L<m

HHBT, BREAM LT v MR 7 14 2R
12794 K k= bbb s X F 25 TR
,@&W@AMﬁ SOBBE S -0 THRS
NL Ny L yEEGEOBENE S ;T AR
(EPSCYIZR§ % NAownwwnﬁﬂw?m«f 25y F
WAL GDP- 3-8 &K' v 3OUBILER (Cs T &
TEA) % S ATHEY, NA DO+ 7 AEMEICHT 5
EH 2 PR L 2250 FCERE T 72, NA L A
HEE CHMisEx Lo+ 7 Az s s EPSC
OPMEAZ I L 72, oMo Es S FhEhs0x
6% (n=20) 28+ 5% (n=8)T, ZHEEHET
B (P00, ZhEY, NAE LRI
FAIAF LTy VY 2 OB 230 L, Zofk
I CRMERCE L DD A0 BRI T2 L0
KEGERmsNnL, Zo NA ORI ERIESE
BT AR AREMOEEO N F S A kR
R

12. E b HRBRFEMAE NB-1 I ITB CaFvr 2
IWVER

KON EWAH, AR
K- B - BT

AR NBl X, =%5

LR R R S

L e bR A &



S, B SR b 0T, BisEEE L2kl
(blast) il & AN A 0 i 28 (mature) B 23H D, #
TJV\/UMﬁﬁKWXWMﬁﬁﬂtJ“DVWW

BTHrALCnE, ZiE T, dibutyryl(db) -cAMP
MR 72 ORI £ D, AR~ O ZEEA L

RAT AT I ACHOMRAL KL SIS TS
D, AF CEROHEED LD ”Tftj'éﬁ"i/f\ﬁ
Thb., I TIOWFRTIE, db-cAMP 2k %431k
R Ca F v 2 VERIZS 2 égi”,‘i‘bgowﬂﬁéﬂ“ L
7.

KL T, (22 A COBITHBER Ca F v
FNEBOADBR SN, =2 BRAED30% 7 nile-
dipine (DHPRALHIF v L {1 E3) BZ M T, 70%H°
w-conotoxion GVIA (NI 4 4 )b [ FE#) B P T
& oz SHALRELE O REAIM T L, BER O T
BEGRSHE L, SMERER 2.3/ 8L 7.
BEHOETND26% 13 niledipine KT, Y D74%
X w-conotoxion GVIA K5 TH b
IVA(P/Q Bl v 1 )Hii #) L’irﬁixﬁ'%n\ Ko
7o INHORRL NBI #flfgo> Ca F + v i34
Lzt~ T2 Fiiﬁﬁi’i%fjﬂéﬁé LEBIZEDHT
A T DM S FE T OEALABIALE Z & A5 A
o,

w-agatoxin

HIRICH T B TUTORE
LU FR R (K49

13. BOI XILF—

& RRORED, PEALE S, MR
PRI ASE R )

HEERE 7 ) TRIFEN TR S D SLER R T L
F-ABEE LUTHEAT L L0, wa‘v@%?z ot
A h-Za—-0rAEY v MVELAEE I B A BIR
PHIEESNTHS, UL, BN @\Afﬁﬂﬂbﬁ’f
SEHLE e, Fe s lE, Ty MIRA T A X’Iiﬁﬁ—lfx(rﬂ%i
LT, JY-NMR #HwvEh )7 2Bz L 28t
w#—U/&km%\%rmﬁwéme,ﬂmml
INF—HBEE L TOENE T R LE Y
el BZ L 7:, MHERBSEARI T 5 9 — Nkl CALEE
LZZAT A AIZBWT, FLEIEE S ) 7 20502 &Y
A U7z PCr oI A HF L7245, F0REOEE
ﬁ7Fﬁ%tRV?é*@@tw.:m:k@,ﬂM

T A ALF-HEL L CHbR DI EER
M#%.1741a~%m707ﬁﬁéé7w%mﬁ
A ML= TS E, FUBEO IV —HEE L
TOREIEEEITHE LA, 7 }\"7*}&}3;0‘5»3“
CEEWWTTIXEALD B h o s, TR O FIIIENL

o & 73

AR L T AL F—{CHENTEHEY, ¥
LANF—FHETHD

U7 M A AR
Y EEDSR A R S D
N T s W

14, 2 FREEERICS T 2RENIEEICNTEY

Wa—X0DE
MR W, NRRIEET YT R S (AL
KBRS B, T R AR

T ld, BEMEG AR OMBERTH L PR
(LSN), A (CAIZ BT 2 #iRiE# o T 4L ¥ —
AR M & AR 2 MR 3R (RH482) % Al 792
[YECERE (HR Deltaron 1700 System) |2 X 1) ¥iad L 7:.
AR CRRAIBIC X DRSSV 3 —
B0 ~2.2mM) 2 & O IBREARE M, BRI
PO S Az 0mM ZOV a2 — AT (G (-) i) 12 X
BRI T Y PO - L O#H50% 1 CHE S 0,
TN I = AEIZET 200 54055 THRE L 220 L

LEER%, 2EHO CHOERAHEITY &, #0i
FIRBEDWMEI L7z, b a—2 h Ty 2K— v —[llE

H(CCB) D A A ¥ 5 L 7By G (=) i & (845 2 01
WERLNTD, ) HVKRVERN T v AR -4 —[HE
#(4-CIN) 2 R L 72854y, WIS TorE 248
e, #ukd 52 L0, 4-CIN00 2 M) i3k
MHFHREREAEES, 2BEHO G-) BiRAR
WL AP AEHIZ L. SRS DR,
O DREFEIZ ) T AT AL F — LB oA 5 TS
FHH LT b T AR s .

[

15. S v biEE CAl SEIRIC (T 5 BRI & FARERTE
@ Nat/Ca?t exchanger M

HHAc—8E, INFIAHE, 8 JifE
SEER - A5 ] AR PRARE )

LT v Ml AT A ABAREER L, CAl fHi%
(Rt OMRa s B & 270) 7 M ORI A AT %

FRERLSR L 7o, mMmSsy (3% - 7 v a— AREiEE
)T E D BRIz RIEEYE DC EAL kSRR R E
frAsssd L, WA % BT 2 &, BiREE DC &
fr & PR B — PR AR B AT & AS - F LTI L
7z BEIRBEYE DC EAIL R M AW O B
10, V- 2ADHDHHER TEHIZAH S

(MDAt - B

TERD, ZALF R EARIE S 7 SRR
PEDC ALK Na ™ i, Co™' & AT, Na™

/Ca® ™" exchanger FEPLEE (Ni®1, Dbenzamil) & & i 0 i
TG T S AL7/- 2 & 05, exchanger @5 A%R
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fe S L7z, Fura 2 806 T HATIRE O N Ca® ™
Rz ([Ca™ ) R WA 2 &, BBl DC w5k
LR 2T B L e [Cat ] IR IREEYE DC &
A= TR L 72, iR ouabain (30 M), O,
FN - AEFWEENRT A &, 6 G RICBIERE

CBMLATELE L 72h, IERE i%iiut’(“ii R

CEMEFEIN -2 DEOEErL, U
FREERETE DC AL 77 7RIS O — A5 R

IZHIE L, Nat/Ca®™ exchanger OJANE I L 1) 3
s, 2) ZToEH iz NaT, KT -ATPase 0
BV LS TH L 2 L AVRE S i,

16. BMEXRZ (L 2RIBREMRIERIRN A F4 >

F v RIVDEMLEE
H R, Gk B R AR AR B A )

F R 2 U, Na K v 7 O] A(Us’h_
WEYH F 4 » (NS) F v 2V OFHALI X ) BEMN
B, Ara—Vv7 3 rgwsiiEss 2o
NS % F Lok bid, Na Ko 7% 8H L 74t
TThlRILZIE LD, w%? % f%@u%%ﬁ

ThbeEZOLND., £ STF NI X A NS Fy
TV DGR+ = 17%/&&mw N A

Wb K A F v oo k) Na Ky 7808 L 70 54
TEFClx, ¥ 7 U NS RSB REILEA L
o SO YT o e v A L LIS D
ERBITEIHII Ao LAH Y VIS NS o
HloP RO RS, > 7 I L AR
W IE L 7. J);__Li AN VRO T
FRRVEERPRE A DITHENEMI o 7o BT
W“1Ll"f’f+ PIHsE, A A H T CEESME NS W A

JLTIRN L oY, L7 o e CERI L
#of‘UP@%WHifUNWM%&@d\iéNS%V
FOV DTGV F v p VOB L O HIH A 5
LIl &6, ZoWsICHIlEN ATE Db
LR B R G - o

17. v bpRFOIREHE (PAG) ICH(T 5 GABA
WL T 34/ FELO b DRHR

AR BOR (AU RS R BE I A R ge R, -
AT IR

in vivo TI3H) T’HTJU)E% FEA AL NOw W59
b dE & DRGEGIIE Y, ERRREE L, &
B oEHE ’E*&:?ﬁi'@‘%%ﬁ%ﬁiéﬁ)é. Z 2T in vitro
TO AN ZANFRIz FE T A ORI DI

o

ﬁﬂ,é%ﬁ&ﬂ%%tfPAG#%%Wmﬂﬁwﬁ

LY, ¥ F T AR A R B R A & TR

CKERIIZAYF gy F T TiEERH
v, UWAﬁ%H/%7Z{mm%mﬁLﬁ

Bl —ofic 4 ¥4 A FuZdkagonist Th 5
DAMGO Lt u b= kb4 ITIZ LD, FhEh
mﬁ%kﬁgmawam&%%ﬁ%ﬁ%umﬂfé
ZENGh ot E, BMESTERR LIRS
%ﬁTﬁEQHWQDM%OktU~V/%@QK
L2k, GABA BUB oA 2 8l o ke T & 7o
SROFEFRTTES S Pub 7y -7 T2 E
b= ARG 3 GABA R A

HHEIZ LY, PAG o —u BN A 9 o TR

L, AT R R OB S A 2 LN
7‘-7

itff‘ﬁ‘ DA EA A FEtu b

EEH O i
Sy AEATY A A2 LT GABA ot AWM A
ML 2 MO L 7y — ] DR LA L
HAEM A L Tvad I AR s,

18. MEICEE-S 1 P2X SBHY T 24 TOEL

e B LR SR B R 7R R R - 2 A
T LA
(U] g iosmEsksey b2 ATP "Q"i(i\'(F"?Y)
DIEGAE S B, PRI e L il
Dorsal Horn O 2 #ilZ /8y F 75 7 ‘(2:’&}?]\/\
TR %
CTE EBROES ) I

Jik \

Postnatal 10~30H O T
mIPSCs (3 frequency & amplitude (22 {LA7% Ao 72,
¥ 7-, mIPSCs @ decay time constant OZALIZ § £ F
Ao 7.
2. ATP OFE 4 BT I
iz qu”)f VAl
LR A 2 7.

5,

L, pre&post KOs #%

G 2 b
[l L

2. PoX FEART T AL, ATP, 2MeSATP Tk
EEILHE o B o/, L L, a, gmetATP
VR L TSI TSR S AL, £/, &

NZFND EC50 1% 10~ 5 M HifETH - 72,
4. ., fmelATP [Z&Z P P2X subtype 7% P2X

mﬁ%:lagih s sz T, 2oL
BN/ Z R P2X3 THAH I EHTRMES LT

=

5. . fmetATP (22 PE o) P2X subtype [X#0HE
ﬂ@ﬁwVﬁAh%hL WA KA R A V2
I A ST R



19. BIESHEMan Ca?t BETLOMIaEE
—#ﬁﬁb—#—ﬁﬁﬁkiéﬁﬁ

IR e, fAREER, KWBOEREL & —
2B

ML Ca” s ([Calin) D F WﬁmM HEE
725y PEIEFEMR S S W TTIEEEE IR 5 2

Emensn, i b fura-2BER0H 7\;'&2}3 ok

f.‘.,).a,l/*’rf -BHESEIC L AMETHHE L CwE. IO
15610 [Cali, BUIRIZ T v F RIS BEE D A oMk 12
B TLRMT 5, &0, BEIRERICLD Oregon-

Green-BAPTA-1/AM % fafj L7208, w4 724254
—TER L7299y B LU~y ARIEMEY R &1
W, ;7%#] [Cﬁ] in éﬁ?—%@l"ﬁ?% [ BRatiil DRIV &

1 o

T }‘ml
348 4 ORI TN LT %v)né{éﬂf: %<

fao BAEH [Calin BEABERMIITEL 5156 I
20%FETH - 7o, MY, =7 ZRFEHHELR TIEA

49 [Caly, BYR O BEMBIAOEHIEE O T

Rohi. ZoOBEERTLME~OEmE, 7oy

(100nM) B L NN F 4 2 v =% 4 (10 mg/ml) LE T
B SR oz 2 8 XY, 2 OB O 5w
DS TES NI

20, ALY DL OWEMEIE HT BtkiIxT 3

PRI RS
SRR oh, WEEER], MARE L, M B, E
it GRS RS: - R
B A AR, U AL TR Y, Bl

T OVAER, BILT 2 728 NaT/H exchanger (NHE)
ﬁﬁ%%ﬂ*mmMVWmemﬁ*%%wﬁ%mb
ZEAREEAICH S o TWw S, Ll
ARG, Lo HT #EAis X s HY Rl asE s
BS54 5 2B ERUE 2 (& ST E IR
NECTHLALY P (CT)BING U gk

b LT E o EH LA IlE #0514 2 0B 6 2T
if‘\ﬂ F2C, Ty MEEIEE T, BRI
g s CT Z X 2 FEIEE © W CHIEM pH
71512:«% LY MRS L

WIS V2 3307 AR AE o MBI pH 1%, FEMRINUR:
I L MRS LT s, FEWTER ) HY
fEld T NHE 2535 L Cuwva 7228, WU oMl 12 1
NHE [£7:0) T7 { V-ATPase 2553 L, O filng
AEDEBEALS T CT OS5 L IER IR

Twb

HY Wil s B4 5 2 2 o 70, WITEE o B ih g
ML 7o RIS B A Mo BT Holigeit
PKA fEE)E 2 Lo TH I S 7%, PKA [HESRI
(PR 15yiE S CEA B AR

LB &N, S a1, IR 5
BTy b NHE 10h12 T V-ATPase 7588 L, #0
7ol HT B HEEAS PR L T b T b~ 72 3
542, CT 1F PKA &AL T HY il % 4 5
T EI Lo THRHEMIZERREMH T2 L E2 00
7.

21, AIIVBRHRRROY vy AU CBRERE GTP,S
FREROLE

Fﬁ'ﬁliﬂfﬁ BEIIBETE,

RS D A B S S )

v»ﬂ‘?’ii’f*@’;@’”%é%v H) AL, TR T B
By )7y =34 MIKEEL, GEAHEX ML TE
LFA R - FaFEETLEEZ0RTwS, &M
gy HW T voay FREBEMEOY v 7 )
VBB TR Lz, HEERICB VT, 30mM Fy
#1) &, 30fEH 8 O BRMIBEIZ —50mV ORERE
7T =34+ 14pA QNS ER L FHL 2. BEA
Wiz 0.5mM GTP, S &z CHIREAICEER L7z, 25
b 2 OB 1325 GTP,S 12 & ) — @A &
ER AR LA,y H Y AR ERE L o T
GTP,SEFT T 6 BOMALIL, —59+36pA Oy
AN L ANMEERER L. 20X HL, GTP
ySUEYy ) YIRERERT AR S
A, o) YIRS T AMEOBAIIRELE
ot IPs Ty —OHERTHBEANY (1
mg/ml) MBS T 5 &, Ty b YRS EILR
CHIBI SNz, Gya AL N Y 70 v 7 F R AK
3= 31 OWEMALHITH 5 Pasteurella multocida
FF (5 pg/ml) OMIPIEER I, BRA AT OIS D
I L e h iz, ko %J:i) 71 OV BRARIL LS 33
\ﬂ“(ﬁ‘?ﬁ V) oik, Gue-PLCR1 LI DA A —F
IZ& D Py BPER EA SHNMEERTFELETLHEE
ZHN5b.

AR, EREELEEA

22, 70y MERE PO ECEIRRESMMRE
EEEETD

oM, SWRATE, hREET,
RS S BB 45— )
(B8] 2o MERE TV OIMI~OER
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BRELWFTT L2012, 70y MERBZE IO E YD
KBRS /T B s ERE B L IR
Ca?" Jmpe2ifilsE L, =512, Argatroban O PPHI%) 4

%R L7,
{J7#] % fibrinogen |2 Native thrombin (7 ) %

e =, fibrin AEER L7 20 EE»oBIL
oy MERE o s Yo% Intact thrombin, fib-
rin BAEMLOSNLAEDO LEPOBILS D%
Bound thrombin & 72, Z 405 2 E BRSNS
TEH 24, Born B 72 it - TN oEE S ng il s
L, [z Grykiewicz Zo il fev, /N
SflGE L 7o, KT, Native, Intact 35 %
¥ Bound thrombin |2 Argatroban # {4 L 72, 1L
BB BE B £ DN Ca™ I & M5 L 7z
[ ] Intact 3 X 0¥ Bound thrombin o)
FEHAE PR KRR SR 35 & DRIV Ca™F i o |-
HAED sz, L Lady s, Native, Intact 3 k&
¥ Bound thrombin 12, HEEITIA LD 7.
F 72, Argatroban £ Intact B X 0¥ Bound thrombin
DI REER A D £ O/MEIA Ca” ™ R S A P L
7-. Native thrombin b [A# 2 SN 2-5%, flio
thrombin [ THFEILMED - /-,
[#4%:] Intact 35 X OF Bound thrombin |2
T 1L, Native thrombin (2 X
P Td A D b,

Ca®’ TR 7

Native,

& B i
R NORE LN

23. IEREEIC S S iEEHMEFORE

SRR, KRS Y, RAEE, B, ALl
PUAS CEF R S5 A3
[11y]  Crotalidac Ff d#EEELD L 5 4 TiXbE b O

MR (b oo R, RERIN ) ISR
RCHEE Y | SR 2 s, F 7,
LT, U & Ao i -
L. Al 2L, B EE OGS
W OWINFTd A jararafibrase TOF 1) 25, it
G BT A DI ER A 2 & IR B P~ O FEFTIC M2
THER L7z,
(K] v Fio B jamram flEdH AV idhiRic &
DOF T &R L AL F O D E R
AR A BRI DA A ’“’/ffanJ L7,

it SOl HUER I T, 305 2 Rk L
)7DFD/E/MW@%&,747U/“7/£
DT 0RO DDA S, R [ e
VAGIES TR (IATNE S O § O W S DAY (O iR

I s &
B b o4
¢ Bothrops jararaca #¢

Lo -
IO

AR L

ELA

L7zBETiE, 13
BT IR BRI 22 o Lfrr
oo JF T AES 52

PEAIEBBEES TR SN JF T
ozl Enn, E
V) I [ 1 4 D 9%
whm#g%%mﬂ«mﬁﬁwm¢§ﬂ@;t%$¥
N7z, F72, JFIOHEIZL Y BANCBIT 2 4
0%y L7z BLEX Y, JFTERIEEDERT
&)Z DA H T, WENSORFTA S OEEIICEE S

A TWD I EATRIE R,

4. M7y MgE X/ JO—-FibhikEAWES
v b IgE BEFEEEOHEL

i Y e RS, sk E D,

N

B (VBRI A A B A e, Y R T
IR )
[Hay] 5 v FeEloof 4 2K EAEY 70—+ L Fifk

Z Hua 7 IgE-capture ELISA %k 2 (3B (2 f7 LT
H. Lo Ladss, fa IgE mf}iig’{»ﬂ\iﬁy—;7
LV F BRSNS 5100, TR BT TR R h
7o FIT, 7w b gE G b H- ?ILJ?\?}{‘/E% Z
WYL, SORGRREEDE S 20— FUHURE v
o [gE OSERE R T ALENH D EFEZ S
FAAN

[Ji] DNPH¥YZ o b IgE (IgE FE-3) % 698 L
72 BALB/¢ = A0 60 A FR 0L, P3UlL 3 oo

=l E oMER G 2 fTo 2 Boiong T
F=v®DA 7 ) — 72 0E, native [gE FE-3 % JH
v/ ELISA {8 L of Vv'mtvrnfhlotting EER VT

(R ] 1ol FE-3 o B8 v 8l 24Uk 7
V%*VQﬁMLt_V@MK7UF“7l)Mbﬂ
o ) vad— LUK R I 2 fEkE o 1gE-capture
BLISA &, K1 72— Vs B wi-itko
lgk~capture ELISA (ZH# L THIORE & s A A7

L, Bongrml & g 1gE ool 25w ECdy o 72,

(&3] 77%&Eﬁﬂfé%/7uw+wmw
Mz 2 biokl, IgE-capture ELISA | L 3

1B S AT g & % o 12,

25, FE-3 $iRa 3k IgE (IgE FE-3) BE mRNA &
BiEORESL
PR AL,
B, et B
[ITAY] [k FE-3 B3 mRNA $RE% 515 /2012
o4 s L7z 1gE FE-3 O 3EEL Y| A &, CHS,
CH4 R A A RN primer 248 L, RT-PCR # H

[ELE, A2 B0 (BRER A,



Vi7e IgE FE-3 Bslim RNA O 5g a2 7 |

] FE-3 #tl7» & NucleoSpin RNA 11 Kit % H
WO total RNA 23 L 72, D uT oligo (dT) primer
Y M-MLV RTase # HJ\» T total RNA Z iz L, 1
ststrand ¢cDNA (2 &R L 720 #Hiwvw T, IgE FE-3 @
CH3, CH4 N X A4 ¥ Y454y primer & Tagq DNA
polymerase & % HJ\»T PCR # 4§ 7z. Ethidium bro-
mide % &1 Agarose gel & H 7o WA GKENIR, 1%
v ROBEIRE L 72 cDNA 23F 54720 DT total RNA

I O & EOEEREE ORI T A S F A W
L7z, HiH L7 total RNA JEEEA 0.1, 0.5, 2.0

LAk Ui e e CHERE L A
20, 25, 30[ LB E A PCR & {7\
cDNA OZ{bE %X/, %0 PCR EW % Agarose
gel BA kBN, Ethidium bromide % et & 47V, #
D x Gel Doc [ZHUD A A FZ BUY A F 72808
DIRJE % NIH Image % v ToEnt L7z,

[# 5] RT-PCR %0 Agarose gel ®& kB TH-
SNy FOBEEL 72 cDNA #3507 £77, PCR o
A s VD30 O G M D L &2 IgE FE-3 B
mRNA (£, #OEER I EOREE A3 L 72,
(8] REBRIZLVBONAEET BV T,
IgE FE-3 B3 mRNA OERH Y ERMIITR TS 5
EEZ LN

mg |\ ZERE L,
4 7 Vx5,

26. 1QE FE-3 (> CH3, CH4 KX oA LEEEFO
FIE
BHRT, HEXEH

Jf@ ;ft j}Jj(. %H )/ s 'J T; u/&k (i}lLik

KRS A B 5 TR
[Bry] FE-3 #ilaix, DNP #flVTEMEL/F v b

OWHIE L vy A I o/ ZRIG L TES I
oA CH . ARG T, FE-3 o f P nyhy
A MBS 7212, house keeping gene TH 5
actin K OF FE-3 g g1k gk @ CH3, CH4 F A 1 »

DNA By A #5772,

[7;&3 FE-3 if & U Total RNA #iH L, beta-
actin @ DNA il a RT-PCR L, Dideoxy JF{2 LD
HLsE 7o, R\ T betamactin ) DNA BiGl % 5 v b
N 2apFn kL7 —7, IgE FE-3 @ DNA
B & B4 s v TdsE L, 20 IgE FE-3 @
CH3, CH4 F A4 »DODNAFH & 5 v b IR162 3 =
V1 S TR TeE (1gE IR 162) @ DNA %1 & 41
A % Mgt L 7z,

D] fke 2t L7 FE-3

beta-

i FH 32 beta-actin ji

o # 77
BFO—5E7y b I 2AONTUHEGETH-

72, 1gk FE-3 0> CH3, CH4 K % A > o DNA f%iid
IgE IR 162 D241 & 100 % OMIRIE A A 5 41 72,

in] FE3MUBAMIET v P22 20X 25T
& 5 H%, lghk FE-3 CH3, CH4 F X 4 oz s v

MR TH B LGS 7.
27. PRTEIRFAEERAL & 5 BB A OO RFH D

A I =R S R N N
-, PRGBS BRI

o4 DEEIZHGE U7, EERFREIEAL T d A /i
AN R DREARATER M O AU & ATV, B A AR
HENA OTMUFE O RUEZ 73 F % Hvy, BEET & B,
BRI S TR L 72, 2O#E, @GBS RS
Nz oz kid, /J\Pﬁ&Uﬁ%ﬁEB‘/HW 5 OB
AEIRRIRAS, RN 4 2 B RO R 5 2 D Dfk
BB A W B A ORI L O DL /N ETAMEL D bﬂ)ﬁff
RS, ZAUE TICEER LN o B, 4
flizicd b Z LS 22 HIEERZ DR B
RO G LTwb 2 L iadisadh 5 (Yates, 1992)

R T\ A,

A TR v & ZCIRBGRETIC B G 3 A gt
B DT R b E A, IHATHER, ©
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DER3E R EE
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HET 5 BT, & b ORGSR IEE) (MSNA) %]
st L 7o, BRI, PRI (LBNP) I
hypovolemic stress & B L /2 & X OB fREEN I
BT B L. 9 %oBELRAS T (FY

L b central

SEWI21. 051 45%) & 3 AR AU (BRI (C B8 EE L,
—20, —40mmHg @ LBNP % & 4 447 70 \»,
MSNA 258 L 72, ik igo MSNA 1E, 3 Hx 4

FEBRIE T A (p<0.05) L 72
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ﬁn‘i FRHMC
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PRGN LAV L 7z,

MAUE & & —20, —40
SHZ MSNA (ZHFhI(P<0.05) L7223,

ClEED oz, LEDRERP L
RS ENIZ R T 3 4 45, central
ARSI, AT

29. BEHERAL TS %ﬁ%%d)‘f:i%%ﬂs&%ﬁ
KA TRMEa 517
A, IR,

n} Y3

FH, AT GERER AR - R
TifE)

ZAVE CIER ML O @ TR BRI (LBNP) B
TR O MR HEFREORAT, &L lLL TREE LT e

Wk ABELCE
%’J [dﬂtfw

Sl BT & WS UREIE
e E (65~ 725%) 134312, LBNP
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Uy, LBNP P % B A 2 AT L T e Vo R i 4
(65~ 7458) » JL#C L 7+, LBNP $1710 & 2 2 b i o

R EEEE TS 3 7 (17.6%, wEALh 60
mmHg) T LD L, WFIERFIE L Tv b Sk

EMBLLU e o fo) TFRAIWE D LTI A4 T o ALk
FEEHIIR T & a8 O ) M- 72 (p<<0.05). Stroke
volume O CT I XM fie# © LBNP, —30 mmig 7
SEET AR L, BFIRHIAIRAIL Twb umﬁf‘ T
b —50mmHe F TR F AN A e £ BEFEFIIRI
FRGE T LBND L0 L Acmi e 2o 2 o /o
X LT, FTEME DY 7947 0 ADK IS
LBNP 5 2 M~ MU A i L v 2 238 2
LA BIERDTEME O TR 2 79 47 2 A
VBRI R L

30, EBEOE—RITPIOFHLEELAYF— L
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AoREERY,
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HIRANED B AR DTS HALBAR T AT

HRETT 5 AT, 2%%@*?0%4*‘ﬂ¢%$
GEHEE N P3 & 2 ORUDEM (RT) % §— 547

BENT U 7o LT 6 7 (202 1) AR R &L, ?fi.%%
ENZE 120 owE C) L de) (1 Kp Bfro oy
A =% 50/ ) B (E) i F A RUEE Target (T) ¢
2 kHz #i4520%, Non-Target (N) @ 1 kHz #i%580% &
HA A PR (T % OT20%, N T 3OF80%)
EHEAT L, THEMOR -~ P3 & RT 2T L7, &
B, RT s L e c@md, mEy )50 —3ic
ECCEYEMHmLA P3 oA EHH €Y

#
TS AR S COT-T G A (AL RUG) Ry T

L

¢, P3EEIE RT MARICHE L WIECE, WiE
7“)%f-~i“ CECHAMBUGE O AL 2 F
PRfE L RT OIHE L VBHETRE L, WEY

)7 a “«/ﬁicv E T T-T HSGE S LS GRIRBL) OB
WCRED -7z DLRE D, BRGSO FEHI O
BERMT 5. £/, BIRAUDH I BUCEA & B
AR AL S HITRET A Z b o T

3. TERJS v MIBTBRAEO N LANILE
RF—=ISILANWADAF o F v RIVEAEROHE

s Y, e, HRTs
(Urkt S R E, SRR Y T ey 4 =)

FERINEN B0 A M R o E T h D b
=y (5-HTY & R85 3 v (DA) LAZ DT RS
FHIASE £ - T, R4 AR IRIS R TR 5
NEFOWBN/Kob @ DU WBN ) & STZ Je 5 as i
(LU STZ #) o Wﬁi& SHT L ~L m;«t 3
BN (Wistar 700 DUF CH) IS~ Bh,
H512 WBN B2 BT ;f;‘??!*ﬁ&( Cf'% PESE i 5T
Hote, FITEFOENTELLDIIT A 70547
Y A a e TR, B0HCT T, Ty MR O

MY 5-HT v 2oz L, %A 4 v F v 2o
BUEAL, RS 4> PR E o7 v P2 Rha Tt

R L7
BERORIE (25507 % 51T LA MG T B & LT
FFEZLNDLDON, T AN S HT

O
7 5-HT 'ié’(l)‘[i& FTHhAH, LA L, 4-aminopyridine

AR L7, S-HT L AVIZCEEE STZ #id B
X ?z{ >, WBN JECLd 4 8500 S B o5 L7z,

IO &S PRIEHE bwfmv%fx$wW®
5-HT L~ O R omf e 2.
A Tl 5-UT 13 38 & LT I
THIE L 720 Mgliimisi, CalrfdieiER s

F 7>, verapamil
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T S-HT Lol SRR G
TETHIE s, DALCBWTE 5-HT 13T
i&w#:ﬂ 5 ORIEFEH CLEIZHO I S -
oo PLEo S b b, BEGRAE CREIZ, WBN ) ICE

tetrodotoxin {f4F |

5-HT = 21T OB AT X0 # ol 12
TR LT REEAYE 2 B, FOREE, SRR
PRI ARG L, 5-HT BB OB T #iv s o

s

32. Acetyicholine (I X A MERHBEBRIGICE T S
NO & NO LIS DOaiERF DS IC DT

FRIHR, SR, MHZEN GEERRF Y D
F A=)

Z v b OMEEZ W ZERARIC BT
line (ACh) % KO MUBEBIME EH 12 &L 2 NO oS
%, NO B a(ﬁﬂ%zﬁl SEL, R %
L& dtd - AT 2 2 20 ko T, MTEERMNEIIC S
135 NO & NO B erO’)LJ F OB 2R Lz ACh
(;t, rat OKEINR, KEDIR A BREINR, K OSBRIET

THEWT, AEREEICERE AT 720 NO
& bﬁﬁ? EHOFERT T, AChIZ X B ERED
KT, 'f(i‘)wr((féun,;{ TUIZI RS & TP S e as,
KENHR 20 KBREYIR B O R B A T S e 2o
7. FOE:, NO EAERBILLWI & 2 REERA

THEFR L 72, ACh 2 X 2MREDE T, KT+
¥ A IVHE 2%1 X o TH0BIEI S, KT Syt
VHER L NO SRS ST T 2 &0
TTiE, AChIZ X ZERE O 2 oW L,
If V\JLL L a b BEERE o ol i,

TEAMAENERISICB VT, KEIRRICB

ﬁﬂ%‘éﬁ%&“ WNO 2SB A E () REIR & KRR

B K SR HER Tid, NO RISt o I o5 H5k
XN EHES G 7

, acetylcho-

33. BREESMES v FOWEZA T nNOS @
FHEE D FEYEICEEL O EEEL

RIHIEEY, PO, OEEFHIY, AR,
T ARY (U BEBER - REARRE R, D B
vz, VR B - 8 2 i, VBN IR

5 =)

BRSSAEm MU 7 2 b (SHR) O i MU E S8 X 77 =
A L% iR B 720, HERRIHRE (NTS) (R - AL
WFAMEET (aNOS) @ antisense oligodeoxynucleotide

S 79

(ODN) g fs 12y A L, SHR o NTS 7o nNOS
DFEB AT LAV TEIR L, i - IR0 %
bxEE L F/2, FoERELY SHR & Wistar-

KyotoT v ~ (WKY) G ka7,
CTTCCATGGTATCTGTG-3") it nNOS @ mRNA
AEGEIER L 2 FRIcHY

antisense (5'-

mitiation codon

4 4 sense & scrambled sequence O{ERK b 175 72,
SHR T,

antisense O NTS ~ D& E A {HOF
sense 35 X UF scrambled ODNs & Hx, 15

: :,I:é'iw:. SHR 12 B A il L5 RS
I, WKY (2, BEOHBLL, md B oD }\
&z SHRIZB U A MUTE EAKISA WKY (21t
~ELCHBIL 1%, SHR @ NTS (28152 nNOS 0%
WED WRKY TOREBE LV ZWZEDPYHRT LS
DAz v,

4. BERSMHELNERETFILS Yy NOEEES
FUBRRLERKICH T 2B NO ABFREEFO
2]

TPROS, AL, AR,

TR RSE, B,
wE &, hng-—* ,,:ﬂl%—", i

o (A -

B fe—sR B FIRER ok )]
B R & (Zn’ﬂ)ffcﬁ‘:&l%i& LTSN LR

RTE=EES L UHRER H% B WTHEN NO &
R (NOS) T2 CEBL Twi. 4N, &
b= ﬁv_ L0 S * 5 /aﬁ}:“& % Dahl S5 v | (DS)
BLOFRE L 2 Dahl RS » + (DR) % v T, 256
T?’;B LUMHE LI IBI 5 0NOS, Xy T Ly vy
(AVP)BX U4 F ¥ b ¥ v (OXT) &1z f DESHERE
Zlnsitu A 7 ¥ A~z i HvTORET L
Joo F 7o, MUEEAVP GEEELEIE L X5

aNOS LT ORMEDEAI >V T AL I E B
LOH T TNV L ARE LT 7L EER I,

SD, DS, DR & vy, #4 ~ U 4 (8 % NaCl) # (H),

WA (R) 124072, DS-H A mE & o 7o,

DS-TT {20 R L b nNOS #{n- O3B ATE I B
L 7. SD-H, DS-H, DR-H %¥ & & AVP . OXT &
EFSEBLIAIEIML T/, AVP #5803 DS-H
SDR-I T o sz M AVP JBEEIL DS-T 0 ATl
DL DAEICHINL Cwe DSSHZ= ALV E Y
AL L LT & nNOS :a{ii»ir-?élﬁciiJ-fwfLf_:

A7 7)) A BT IUT S ] X 472 A% aNOS
E R OB L 7. Lf:?b\of, DS oE

DB BUR T NO & TR ER LT WY
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35. BRBEKOHRRTHEERRIREICL S
BLBFRODEEL—MK-801 OFR

& W OFRMAY, WREA W
(RIS Ay N LD

A ITHEE T v b OFHIK FTEHEEE (PVN)~O 5
BRI K B AR T 1 X - T PYN SR M —BEL
23 (NO) U 2 FE 30 DN U (BP) X030 5 (HR)
T A E ARSI, s 0%k
AT A= Lt Ty —D9 5, NMDA L+ 7% —
D - TWEPE S hkEt L7 invivo v 4 7
Uy A7)y AR HNT, NMDA L& 7% —-D7
1y H—TH 5 MK-801 (100 M) % &Sk fLiK ¢
vaﬁm%ﬁﬁu,1wwﬁww>wwmwmvcwn*&
NO; ) @ BEINECS & iU, AR BOS 0k A
MK-801 O34 % i~ 7. MKvSOI 4 PVN ok £tk

JSATHEGC & B NOACEPE OBMBUSI LB % 5 2
Ze o 128, MU & U OB S & 47 B3 L 7.
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(guanosine 3':5'-monophosphate)

CM-cellulose O- (carboxy mcthy ) ~cellulose

CNS central nervous system

CoA coenzyme A

CSF cerebrospinal fluid
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EM electron microscope
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Guiding Principles for the Care and Use of Animals
in the Field of Physiological Science

The Physiological Society of Japan

Animal research requires detailed planning and musut be executed incorporating not only
scientific principles, but also ethical considerations and a regard for animal welfare. Important
regylations and guidelines to meet these requirements are contained in the following publica-
tions . —

‘Standards Relating to the Care and Management, etc. of Experimental Animals,
Notification of Japanese Prime Minister's Office, 1980’ ;

‘International Guiding Principles for Biomedical Rsearch Involving Animals, CIOMS,
1984" ;

‘Guide for the Care and Use of Laboratory Animals, DHEW Publication No. (NIH)
85-23, 1985 ;

‘Guide for Animal Experimentation, Japanese Assciation for Laboratory Animal
Science, 1987" ; and

‘Guiding Principles for Animal Experiment using Non-human Primates, Primate
Society of Japan, 1986 :

In furtherance of these objectives and in response to enquiries from members, The Physiolo-
gical Society of Japan (hereafter Called “The Society”) recommends compliance with ‘guiding
Principles for the Care and Use of Animals in the Field of Physiological Sciences’.

Animal experiments are an unvoidable necessity in pursuing teaching and research activities
in the field of physiological sciences. Results obtained from such programmes have contributed
much to understanding the scientific function of the living body. Their application to medical
and veterinary science and therapeutics hve played an important role in the development of
human and animal health and welfare. So that even greater developments in education and
research in this field may take place, The Society urges all Japanese Physiologists to adopt
these guiding principles. It is The Society’s intention that all animal experiments should be
designed and conducted on a valid scientific and ethical basis and that sufficient consideration

musut be given to animal welfare.

1. General Principles

(1) Animal experiments are to be undertaken only for the purpose of advancing physiological
knowledge, and enhamcing the well-being of human and animals.

(2) Consideration should be given on a scientific basis to the most suitable species of animals
to be used and the numbers required.

(3) Investigators should employ anesthesia, sedation and correct handing teching techniques
appropriate to the procedures to he performed in order to avoid unnecessary pain and stress
in the animals, In particular, before investigators proceed to conduct an experiment using
only a light level of anesthesia, or employing a neuromuscular blocking agent, an application
should be made tothe Animal Research Committee in their institutes. This procedure is
especially recommended and where permission is given it will be on an assurance that

the intensity and duration of the pain are estimated to be minimal, consistent with achieving

Vil
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the ovjective of the experiment.

(4) When animals are to be disposed of after experiments have been completed, they should,
in accordance with notification issued from Prime Minister’s Office (1980), be killed
humanely by administering a lethal dose of anesthetic or by some other recognised means
taking into account their species and size.

(5) Experimantal animals must be accomodated in proper housing, and provided with suffi-
cient food and water, thus protecting their welfare and maintaining them in a hygienic

environment.

1. Specific Recommendation

(1) Animal experiments maut be performed in specially designated areas where adequate
facilities are avaikable in order to ensure the welfare of the animals. the organization and
management of the experimental animal facilities musut be well planned and the animal care-
takers concerned with husbandry and routine care musut be competent to perform theirtasks
in a satisfactory manner.

(2) Inconformity with a well defined experimental protocol, each experimenter must have
assessed the suitability of the species of animal to be used and of the experimental methodol-
ogy selected. Animals maintained in satisfactory conditions should be used. Consultation
with, and advice from, experienced laboratory animal scientisit are recommended.

(3) The experimenter musut select with care the species and strain of animal most suitable
for the experimental purpose in terms of genetic and microbiological qualoty. the person in
charge of the facility is responsible for seeing that the relevant regulations and internal
rules are followed.

(4) The experimenter should inspect the animals and provide for quarantine condition in a
proper manner. Records of the animals both during the breeding stage and when issued for
use must be maintained. This work may be delegated to the manager of the animal facilities.

(5)  Full consideration must be paid to the avoidance of compromising results by protecting
the animals from environmental contamination in the animal facilities. The safety of humans
handing physically and chemically hazardous substances or pathogens must also be assured.
In addition, special attention should be given tothe maintenance of good hygienic practces
throughout the animal facilities, with due regard to the fabric of the duilding and its equip-
ment.

(6) All experimenters must comply with regulations and decisions made by the Animal
Research Committee in that institute.

(7)  All experimenters are urged by The Society to conform with these guiding principles and
recommendations. That they have done so should be stated by investigarors when they

report their experimental work for publication purposes.
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