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[0245] 45— MRS JE — 25 —1- TR AL (0. 25g,0. 93mmol) . 2- %;@U&euﬁ (0. 09g, 0. 93mmo1)
FAOEERE (1. 00ml) 78N, F1 25 CTTﬁﬁﬂ:l% WA R ik aliik, F 3% MeOH/97% CH,CL,
VEWE, £33 5- MR AL - 25 -1 WA R ME M —2- JEWE i, o A 4 (150mg,49% ) o LC/
MS (10-99% CHLCN) , M/Z :M+1 obs = 334. 20 ;t, = 1. 93min.
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3. 0mmol) « EtOH(1. Om1) 5 H20(o. 5ml) ¥ W AE 60 CTJJWL 6h. RIGEHIREMAHZ
0°C, H AcOH (3. Ommol) P Fll, i ypTA: M UTvE, fF BAS o, 13 5 | FE - 25 -1 il

FRIEIe —2— FETERG, A ik B A 4K (280mg,92% ). 'H NMR (4OOMHZ, DMSO-d6) & 8. 31 (d,
J = 8.5Hz, 1H),8.11(dd, ] = 7. 2,1. 0Hz, 1H),7.87(d, ] = 8. 5Hz, 1H) , 7. 45-7. 42 (m, 1),
7.32-7.28(m, 1H) ,7.19(d, J = 4. 6Hz, LH),6. 77-6. 73 (m, 2H) , 5. 90 (s, 2H) . LC/MS (10-99%
CH,CN) , M/Z :M+1 obs = 306. 10 ;t, = 1. 12min.
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[0251] ¥ 5— & JE — 25 —1- TR ME Mk —2—- ZEWEf% (50. 00mg, 0. 16mmol) 2- W[Wk —1-J& - 1A
2 (30. 00mg, 0. 16mmol) . BOP- i& 5] (71.00mg,0. 16mmol) . = Z % (23.001 1,0. 16mmol)
55 DMF (0. 30m1) B ¥ W AE 25 °C T Hi #F 17he [ NV 28 i1 1) 26 & 2 #H HPLC 46 4k, 75 3
2-(3-F —4- - R )N-[b-(WE M —2- B B W 5 ) - 28 -1- 5 ]- S Wk fiE. LC/
MS (10-99% CH.,CN) , M/Z :M+1 obs = 477. 10 ;t, = 3. 05min.
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Q
NH, 0 R \Q/lkNH
Q
Co Tl OO
0=S=0 0=8=0
HN_ N HN_ N
= =
W W,

[0254]  {EN, fil -78°C N, K EE & (0. 10mmol) O] 5- 3k — 25 —1- EERMEM: —2- FLHE
fi (30. Omg, 0. Immol) \ = ZJ# (30.0w 1,0. Immol) 5 CH,C1,(200. 0ml) KVEEY T . THE
2 25 CHIPFEE T, [ NVR G428 Hh il 46 8 sORH HPLC 4iqk, (10-99%  CH,CN-H,0) , 15 31 it
T

[0255]  2-(3— &l —4— f — ZRAE L ) -N-[5- (WM —0- FLEURRIEAL ) - 28 —1- 3 |- 2%
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0
NH, O\/U\NH
[0 F
> o]
0=8=0 0=S=0
Iiﬁ N }iﬁ N
= - =
b W,

[0257] % MIE M T2 14 M. LC/MS(10-99 % CH,CN), M/Z M+l obs = 492.3 ;t, =
3. 08min.

[0258] 3,4 & -N-[5-(WEM —2— FLGRATHEHRL ) — 25 —1 - FL - SK ALY

[0259]
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[0260] F% M A T 2. 1 & i LC/MS(10-99 % CH,CN), M/Z M+1 obs = 478.0 ;t, =
3. 20min.
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OH OH

[0263]  [r] 4— &% —1- ZET 8 (10. 0g, 44. 8mmol) [¥) 10m1 MeOH B3 M A 5N NaOMe (9m1) o
B b BIR G, CLSEIR S8 Wit o 25 VSR, 19 31 4- 200 —1- ZRMiR 0 3k, B (il
o X PPE A RIZAE 100m] ZFRET, 76 110°C R 2 1/2h. AHEREY, N —1t
MeOH, 5 3X100ml I8 R, 193] 4- LBRZEIEZE —1- TR Na 2, Ak K.
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- OH cl
[0266]  7E O0CF, ¥ 4- LBk IS -1- TR (5g, 19mmol) LM MA R (25ml) .
VRS W I 30 /3B THR A RT, SR G HEHE 2h. RNV IRS WS MBIk T 5, F 1%
B EYIIE ARG U8, KPR, (RS T T, 193 4- OWa S -1- BB (4. T3,
87% ). LC/MS(10-99% CH.CN), M/Z :M+1 obs = 284.0 ;t; = 3. 06min.
[0267]  N—[4- (MEM: —2— FLEURATpEE ) — 28 —1- & |- LWkH%
[0268]
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o 0
)LNH /U\NH

D —— (I
yZ =

0=8=0 0=5=0

Cltl N NH
e

[0269] ] 4- L WEZFELE —1- TABESL (3. 69g, 2. 42mmol) SHERE (Cml) HIESHEIA 2- &
FLHEME (0. 248, 2. 42mmol) » KX FRGYIAE RT T Hidt 72h, SRR G4t (JEH
2% MeOH ] CH,C1, ¥ PE LT R, T 8% MeOH ¥ CH,CL, ¥WEDEMG ) » #5331 N-[4- (&
M —2— FEGURSIR L ) - 25 —1- 55 1- ZWEi% (0.48g,57% ) o LC/MS(10-99% CH,CN) ,M/Z :M+1
obs = 348. 10 ;t, = 1. 78min.
[0270]  4— Gk — 25 —| - WhFRWEME —2— FLWEiY
[0271]

O:?:O O:§:O

N NH N NH
.y .’

[0272] 4 N-[4- (WEMe —2- FLEMEIESE ) — 25 -1-F5 ] - k% (0. 48g, 1. 38mmol) ¥ 1 0. 5M
NaOMe (20m1) , 75 70°C F ik 16he Z&REHIE, A 2 ¢ 1 EtOH @ H0 JEE4 (6ml) FJL
% AcOHo TERRFEIRGWIRING , A T0E AL B i yE, fER A T8, 158 4- 22 - 28 -1- T
FRIEME —2— FLTERZ (0. 31g,73% ) o LC/MS(10-99% CH,CN), M/Z :M+1 obs = 306.0 ;t, =
2. 04min.

[0273] WHTZ 2:

[0274]
0
Q
NH, 0 R \Q/“\NH
Q
SRS S

e - =
O:?:O O:?:O
N_ NH N NH

-4 w

[0275]  [r] 4- Sk - 25 —1- TR E Mg —2- JEER%Z (40mg, 0. 13mmol) [f] CH,C1,(0. 50ml) ¥
WA= (201 1,0. 13mmol) , A EIE -78°C . SR /G A ZHES (0. 13mmol) , IR &7
IR RT. £ Hiif) 46 B S AH HPLC 44k (10-99% CH,CN-H,0) , 2RI T 74 .

[0276]  2-(4— Gl — AL ) -N-[4- (WEWy —2- FLOURARESE ) - 28 —1- JL |- £ WE%
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[0277]

HNJ\/o

o= S O 0= S O

S
T &
[0278] M T2 2 & iie LC/MS(10-99 % CH,CN), M/Z M+1 obs = 474.0 ;t, =
3. 12min.
[0279]  2— ARARZE —N-[4- (WEmpr —2— FLA Bl ds ) — 28 —1- & |- L%

[0280]

o= S~ O= S ()

S
fve &
[0281] % M IEF T 2 24 Ao LC/MS(10-99 % CH,CN), M/Z :M+1 obs = 440. 2 ;t, =
2. 93min.
[0282]  2,2,2- =@ -N-( itk —8— 5L ) Z k%
[0283]

O
HNJ\/O

X X

~

N N

NH, O«__NH
Te
£
[0284] 7F -78°C I, [nlikEE IR FEMEML (1. 0g,6. 89mmol) . = Zfi% (960. 01 1,6. 9mmol)
'?CH C1,(20. Om1) RIS IRI% I0 =9 R (960. 01 1,6.9mmol) o {9 ¥V I 48 30 43 Bh F+
HE 25°C, RS mER g4tk (1 0 1 ©4% © EtOAc), BRI 4, b AGE k. Lc/
MS(10-99 % CH,CN), M/Z :M+1 obs = 241.2;t, = 3. 38min. 'H NMR (400MHz, DMSO—d6)
§11.03(s, 1H),9.01(dd,J = 4.2, 1. THz, 1H) ,8.50(dd, J = 8. 3, 1. THz, 1H), 8. 36 (dd, ] =
7.6, 1.3Hz, 1H),7.92(dd, ] = 8.3, 1. 2Hz, 1H) , 7. 72-7. 68 (m, 2H) .
[0285] 8-(2,2,2- —H LTEEFL ) Wbk —5- TREEE
[0286]
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Q|
0=8=0
—_—
~ ~
N N
OsNH Os NH
T s
FL Fy

[0287]  7EN, f1 25°C R, ¥ 2,2, 2— =56 -N- (WEMpk —8- 3% ) LBkl (5. 0g,20. 8mmol) fHA
FIGUERE (15m1) 4R EAE 80°C RN 19h. AR JEHIREMEIANVKAK (200m1) H, 4k LI
BIN EtOAc (300m1) o fAHLE 2 I R AE IR R4k 2 LLELOAC (700ml) , #RJ5 75 % » FH E,0 Wl
BRN=Y), AR E K (2. 2g,31% ) « 'H NMR (400MHz, CDC13) 6 11. 02 (s, 1H),9. 19 (dd,
J = 8.8,1.4Hz,1H),9. 05(dd, J = 4.2, 1. 4Hz, 1H),8.84(d, J = 8. 5Hz, 1H),8.48(d, J =
8. 5Hz, 11),7.85(dd, ] = 8. 8,4. 2Hz, 11).

[0288]  2,2,2— — 5 —N-[5— (WEM: —2— FLEURMMEIL ) — Wbk —8— F& |- £ W%

[0289]

-
NN NS Y
0 \ 9
F HN ) #—cu ————>  F HN S—NH
F 0 = o /=N

[0200]  7E N, #1125 °C T, % 8-(2,2,2- = i & Wk & 3 ) e wbk —5- s @k &0 (500. Omg,
1. 5mmol) \2— 2 JEMEME (148. Omg, 1. 5mmol) FHMLEE (500ml) FiEHE 17h. IR G 4 FHEERR
itk (5% MeOH,95% CH,CL,) , £ 3—VR &Y, #4f HPLC (254nm) 41/ % 85% o ¥ [ 4
A9 1 Bkt ELOHH, /32074, b A EE A (200mg, 33% ) « LC/MS(10-99% CH,CN) ,
M/Z :M+1 obs = 403. 2 ;t, = 3. 06min. 'H NMR (400MHz, DMSO-d6) & 12.91 (s, 1H), 11. 14 (s,
1H) , 9. 14-9. 09 (m, 2H) , 8. 50 (d, ] = 8. 1Hz, 1H) , 8. 33(d, ] = 8. 1Hz, 1H) , 7. 92-7. 89 (m, 1H) ,
7.25(d, J = 4. 6Hz, 1H) ,6. 86 (d, ] = 4. 5Hz, 1H).

[0291] 8- (L — Wbk —5— TR e My —o— JLI %

[0292]
’ 7
89 KOH . \ Q
F HN S—NH H,N S—NH
FH O =N EtOH, H20 S =N

[0293] ¥4 2,2,2- =9 -N-[5- (WEMe —2— LMo e 55 ) — Wbk —8— 2% 1- & WEN% (0. 20g,
0. 49mmo1) . KOH (85. Omg, 1. 5mmo1) « EtOH (500m1) 5 H,0(250ml) FIVE & 7E 25°C T i+
Lho VREWLE 15 43805 TE A, 4k 2 LUAE RTIE » S5 A H,0 (Im1) , FF AN AcOH(85 1 1,
1. 5mmol) o IS8T A B I 44, 40 LA T, A3 30, A EE K (120mg,80% ) o LC/
MS(10-99 % CH,CN), M/Z :M+1 obs = 307.3;t, = 1.73min. 'H NMR (400MHz, DMSO-d6)
68.87(dd, J = 8.7,1.6Hz, 1H),8.78(dd, J = 4. 1,1.6Hz, 1H),7.95(d, J = 8. 3Hz, 1H),
7.65-7.62(m, 1H), 7. 16 (d, ] = 4. 6Hz, 1H) , 6. 81-6. 73 (m, 4H)..
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[0204] JHHITZ3:
[0295]
0
7 Q o 7
N Ci)LQ/R NS\
\ 0 - \ ?
H,N S—NH HN S—NH
O )=N 0= O =N
S\/ RQ'Q S~
[0296] 5 8— & I — Wbk —5— FE g e Mk —2— JEEER% (30. Omg, 0. lmmol) « = ZJi% (15.01 1,
0. 10mmo1) 5 CH,C1, (200 u 1) WIVREWIAEIE -78°C, SR IMABEA (0. Immol) » FHEZ RT
4 1h S5, FI 4 R S AH HPLC (10-99%  CH,CN-H,0) 133 B 740
[0297]  2— G —N—[5— (WM —2— FLA Tl ) — bk —8— JL 1 K /%
[0298]
NN
O @) H
H,N ) S—NH ) # N
O )=N O =N
S s\)
[0200] #% ME 3 H T & 3 & Wo LC/MS(10-99 % CH CN) M/Z M+l obs = 429. 3 ;t, =
2. 98min.
[0300]  2-(3— Sl —4- Gl — AR% UL ) -N-[5— (WM —2— FLSUh AL ) — bk —8— 3L 1- L WEf%
[0301]
NN N, \ .
\ % N\ T H
H,oN S—NH S~ N
O )=N o =N
S\) S\)
[0302] %M B T2 34 e LC/MS(10-99 % CH,CN), M/Z :M+1 obs = 493.1 ;t, =

3. 13min. 'H NMR (400MHz, DMSO-d6) & 12. 83 (s, 1H), 10. 87 (s, 1H) , 9. 10-9. 05 (m, 2H) ,

8.70(d, J] = 8.3Hz,1H),8.26(d, J =

8. 3Hz, IH),7.87-7.84 (m, [H), 7. 44-7. 39 (m, 2H) ,

7.23(d, J = 4.6Hz, 1H),7. 17-7. 13 (m, 1H) , 6. 82(d, J] = 4. 6Hz, IH) ,5. 00 (s, 2H).

[0303] 2-

AREE Ik N[5 (WEMp —2— FLSURRTHLAL ) — nenbk —8— |- N

[0304]
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1

H,N %—hgi‘
O )=N
)

1 /H
S—N

0 S}\:/)N

[0305] F% MR B A T2 3 & hie LC/MS(10-99 % CH,CN), M/Z M+1 obs = 455.3 ;t, =

3. 02min.

[0306] AKIHAAEDIHI SRR TR 2 Fios.

[0307] FE 2

[0308]

LC/MS LC/RT
1k,
M+1 min

1 429. 3 2.98
2 440. 2 2.93
3 474. 3 3. 06
4 447, 3 3. 05
5 493. 1 3.13
6 455, 3 3. 02
7 474.3 3. 06
8 454, 2 2.77
9 492. 2 3. 16
10 403. 2 3. 06
11 473. 8 3.13
12 477.1 3. 05
13 492. 3 3. 08
14 474 3.12
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15 441. 3 2.98
16 478 3.2
17 479. 3 3.28
18 496. 4 3.49
[0309]
[0310] H2ETTY

[0311] AR UMLEW P FIERE - I]fﬁﬁ%ﬁ]%?LLE’J#??‘J LU RSN A7/
IR BRI B #4432 IEHH K NaV 40 M0 & T3 e oo 58 15, K 40 i X i i
FELAS SRR ) FOG AL R B o T Bl i E O AN AR AL & . A 2 s T BRI 4 e
T A BTy 20 8 1) NaV AR 5 A7 AR A FH 25 R P A7 — ORI S TR . 5T
FRIRBE A I Ay N5 T Y55 P e P A B AR o ' 2 IR PR 3000 2 2 R R PR PR — B80S FRET A% /%
2%, U Gonzalez F Tsien fT v (Z UL, Gonzalez, J.E.andR. Y. Tsien (1995) “Voltage
sensing by fluorescence resonanceenergy transfer in single cells”Biophys
69 (4) :1272-80, andGonzalez, J. E. and R.Y. Tsien(1997) “Improved indicatorsof cell
membrane potential that use fluorescence resonanceenergy transfer” Chem Biol
4(4) :269-77) , I ES AR ACE B, Bt L fs /8 FHRAHERE(VIPR®) (20
Gonzalez, J.E., K. Oades, 2& A (1999) “Cell-based assays and instrumentationfor
screening ion—channel targets”Drug Discov Today 4(9) :431-439) .

[0312] I FHAL 24 I A TPR®6 2 b Ay ) 32 7 725

[0313] gl EEQI\EE il]ﬁs“ﬁ-"ﬁ"l D ﬁ

[0314] 7 VIPRJUE AT 24 /M, K AU R IA NaVL. 2 B HL s — (74 NaV 1) CHO 41 g 3 i
1E 96 FLER M BRIA 78 KM, £F4L 60, 000 ANZH M. #22848007 2AE R IEH 3¢ Nav [ 41 i
R UAT AR AL

[0315] 1) FEME B, fl BT FRIE, B 4L 225 v L IR #2 (BS#2) BEVRPIIR.

[0316] 2) R 4% 15w M CC2-DMPE % 4% 5mM 5 & 3 il %%V 55 10% Pluronic 127
71 L LIRG, R HIRE YR T8 A AR 1) BS#2.

[0317] 3) U\% FLPAR P BR 25V S 4 M N4 80 u L CC2-DMPE ¥l . fEZIE T, FF
PARAERG AL T 30 734

[0318] 4) %EQHEIH@%BZ%EF'%% L0 )[R, i) 2% 15 1 L oxonol ¥ BS#2 ¥ - B T DiSBAC, (3)
CAAN, ORI 25 0. 75mM ABSCL A 30 1 L 22252 (A 10mM BtOH it %% ¥ 1 %, Sigma
#V-5754) .

[0319]  5)30 7385, B2 CC2-DMPE, ¥4 fuH 225 1 L BS#2 PR IR [A] I, 5% B AR R Y.
J3401 Lo

[0320]  6) [ 25V WU > 170 4 ML N4 80 w L DiSBAC, (3) ¥V, #R Jm I 24 ~F- i Iv] &k L
IIABERAG S P DMSO ¥, AR B P i (i, s G o /ML BIAR RN K4
121w Lo ARJEHRF IR T 20-30 208,
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[0s21]  7) —ELI T S, RITTAUATEN B0 007 %45V TPR® LS AN, JA 120 1 L6
0 #1 DURIS NaV HE 5 AL . G 200 w L T IR Jo Na 3003 BEL3% 0 550500 R ekt
1,

l0322] I PROHUE 1A -

[0328] 47 i, BAE 460nm A1 580nm HELiE Fil A 26 L Bl e O HIBART S0
LRI, AR AT R AR A S o 25 SR R ESORE A5, 7oA R
I B 5825 I 4 B 8 A A O s N LR 5B . SR BT A9 b
IR )R RO

[0324]

(5’&& 460nm %7% 460nm)

R(t) =

(5’%& 580nm jﬁ?% 580nm)

[0325] A IFE B R) SmE R, 0, @B A EATR ARG 5 24 R
FIT 343 500 ) R ) AT T A ity R TR RS S8 OB RS VSRR B 2 R = Re/R;o 3 Na” |1
oy BT TR 5T & FE4e 0 2-7 5, 76 15-24 FhRh i & A4 HUFE

[0326] XM R IXFESRATIY, £ B A I ME AL S RIAZAE T CBHPEX ) , il dn T
RBL FFERCA AR AEE N CRITER D) 2E47005E . a0 EFSEXTIME () FHRH T
(P) XSRS o ALEDHETRETE A B 8

R-P

[0327] A= *100 .
[0328] A R B AW NVELL.
[0329] YU [mM

[0330]  VAVAVR #1 :NaCl 160, KC1 4.5, CaCl, 2, MgCl, 1, HEPES 10, pH7. 4, A NaOH
[0331] VAWV #2 TMA-CL 160, CaCl, 0.1, MgCl, 1, HEPES 10, pH7. 4, A KOH ( £4 K &
&~ 5mM)

[0332]  CC2-DMPE : 4% i 5mM £F DMSO il 4 v, W' A2 4E —20°C

[0333]  DiSBAC,(3) :#4& Ak 12mM 78 DMSO HP il £ VW, IE A7 AE —20°C

[0334]  ABSCI : il %% i 200mM 7 25 17K 7 (1) ik 2V, IO AP AR R T

[0335]  4Hju)i9E

[0336] i CHO 4 o A=K AE DMEM (Dulbecco FGEgPE Eagle H577%E ;GibcoBRL #10569-010)
i, Hodh k254 10% FBS (IG4E Mg, & 4% 11 ;GibcoBRL #16140-071) F11% Pen—Strep (&
2 — iR 2R ;GibcoBRL#15140-122) o AT Mg A KA 2 i HE A7 S8 1, 76 90 %6 i &
F10% €O, KR 100%FE. ENEEZREAMAEMNSRA 1T 10801 ¢ 20,
WAL T 77 R R 2, A5 T — IR R AT 2-3 Ko

[0337] I FH K IV T PR®G 24 5 b7 52 7 72

[0338] T ffl A AT R O A M LAV 2 #2 & NavL. 3 g P sefal . #4228 40007 AR
A K NaV R4 i 5 A AT AR I 2

[0330] A4S E K IL NaVl. 3 [¥) HEK293 4H PR BeFhfE 96 fLAE el T . &1 EE T
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)5, a0 ¥ g0 e A FURs — BBkt 4L 7) CC2-DMPE/DiSBAC2 (3) #4fh.

[0340] iRkl :

[0341]  100mg/mL Pluronic F-127 (Sigma #P2443), J:7K DMSO ' 10mM DiSBAC,(3) (Aurora
#00-100-010) , & 7K DMSO &1 10mM CC2-DMPE (Aurora #00-100-008), J 7K DMSO 1 200mM
ABSC1, H,0

[0342] Hank [ °F #7 #h % ¥ (Hyclone #SH30268.02), %h 75 & 10mM HEPES (Gibco
#15630-080)

[0343]  JNZEITE :

[0344]  2X CC2-DMPE = 20 M CC2-DMPE :ff 10mM CC2-DMPE 5 %% & F1 10% pluronic J&JE,
Yk IFESA 10mM HEPES [#) T 75 & HBSS Hii g . R — 4l 140K 75 22 5ml 2X CC2-DMPE.
] 2 28 i VRS 4 BRI /N FLINMN B0 1w L 2X CC2-DMPE, S5 i 4 YL ik B4 10 u M, 76 RT
T ¥ 4H B AR b B 30 43

[0345]  2X DISBAC,(3) 5 ABSC1 = 6 u M DISBAC,(3) I ImM ABSCL : [ 50ml [RI4E 4 in A
BT 5 & 10mM DISBAC,(3), 5 10 L 10% pluronic i+, St ml FrEfl&MEsBm S, —
EIRIE. SRJE NN HBSS/HEPES il 2X ¥ . f/a N ABSCL.

[0346]  2X DiSBAC, (3) ¥ nl LLH FHFMLAE Y TR« 7 EAL G Y PR A% il i 2X 124
VIR EE . PR E T Gt 1A R B AR R 5 50 w Lo I A 50 w L/ FLEJ 2X DiSBAC, (3)
w/ABSCl. 7ERT T, fEREAL G2 30 7%

[0347]  Ji FH H SRS S 7 V2 s Al 3 I 5 U7 PCT/US 01/216562 JITik, 51 HAE A
K27 o A E TR E PAUC S  H TR G 82 B0 AN d 3 7 & & A oxonol &
UNNE P et Y& e st N T e WA T o S0 NG N S S S e SR N G R AN N S E 5
TEAE T LR T, A XDl W e A /N L A ) 4 AT 80t FH P s R 1 7y

%o

[0348] 5

[0349] & 22 M #1

[0350]  140mM NaCl,4.5mM KC1,2mM CaCl,, ImM MgCl,, 10mM HEPES, 10mM % %54 , pH7. 40,
330mOsm

[0351]  Pluronic fi54&¥ (1000X) :100mg/mL pluronic 127, F7K DMSO

[0352]  Oxonol fE& ¥ (3333X) :10mM DiSBAC, (3), JE7K DMSO

[0353] &G ZEMEAM (1000X) :10mM CC2-DMPE, F&7K DMSO

[0354]  ABSCI fi 45V (400X) :200mM ABSC1, 7K

[0355] P &

[0356] [ ff— 4 I i ) /DN FLAR AN B84 FH AR

[0357] 7] FHY FELAL4%8 ol ) JROOK 25 388 26 SR D s 3 #b o J3EAT 2 DB ST 0 3%, LASR
FIARZ R . AT 5 BB RIS 10 5%, DU A AA S A i B .

[03s58]  FI T

[0359] A HTEdE, LALE 460nm Fl 580nm i il & ¥ 28 ik bR vEAL I I BR TS 500 R S o
RIECHI R s o SR JE NEE— N T TE TP HIBR TS SR A T SR AR IR AL IRAF I, AEAH [R] B i
[ 1 s ) 220 e R 1) Ak R ) JHG VA 0 A A8 BRI i /N LR R SR 9 B o SR AR T U
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153 LB A 0 B T) R K B2

[0360]
(giﬁ 460nm %f‘-'% 460nm)
R(t) = -

Gi& 580nm ’F?':% 580nm)
[0361] I IFE &Y R) SmA Ry 2, BBk T o EA AR 43 84 i
T S0P S0 T R S S R ot U TR RSP 3 B e RS VS I RV 2 R = Re/R; o
[0362] XA B IXFESRAFI, 76 A i ME AL S RIAZAE T CBIPER IR ) , i 4n T
R MEEA 2B A (RIS R ) JEATI0E . Bk S B () 0 EH
(P) XSMRHINA o A DHETORETE A B Oh -

R-P
[0363] A= *100 .
N-P

[0364]  Hrp R 2 IAAEVRINE L.

[0365] A4k &4 NaV 3 PR RN A il (Y e A 30 o 5

[03661 M| FH i ri A= 2 VPl 2 i BHL W 71 X0 i AR AP 22 7 A ST D e 2 1% . N
AR 70 8 K R AHZE T8, 76 NGF (50ng/ml) WIAFAE FAERG 2 P IORFFE 2 22 10 R (35
FH NeurobasalA 41, N 78 B27 . A& BEFEAPTLAER ) . WHRER/NERME T (15K
Xk, BT 8-12um) , FERICRAR AR I il (Axon Instruments) #RAx. 4EFF4H ML
£E —60mV N, A H AR BSR4 B 150, 54, BT« d i el A Ak S A
BELYiE A 25 T FELOATE S I B R RS, 7 A PP A R o IR B8 SR 1 45 1A B T8 LS
2R P i

[0367]  DRG 2t o H i W —

[0368] I HHA K440 B2 Ak ic 3% K H DRG AR TTX- i 52 148 FL it ) FH Axopatch
200B JiK#s (Axon Instruments) FHJEEERNAED I AR (WPT sHLFH 3-4MQ) ZEEW T (~
22°C ) $HATICF . BT A MAIE )G, FE AR IC SR ATTE 2 K2y 15 23 B A 3 s VLA 40 i
T . 78 2-5kHz 22 [ o g s, 8 10kHz R ECFAREURE . 4M2 60-70 % I R 51 i,
TE S50 A IR A2 W I o 70 40 B P RS VBB VT 5 0 T SRS VL 2 TR) R AR e Sk i A (= TmV)
BAHENGAR . FIHE KRR R4 (SF-77 sWarner Instruments) [a]4H i
it ARV o

[0369] & — WK ZR A2 IX AR T 1, 42 M i M BB, 4 40 B A S0 s e ME 4R 5 AL
R ERRAA +10mV (KK AL, B 60 #p—ik o AERT T —BHRWK 2 5T VPR AR RNV 18
P

[0370] YW

[0371] a0 M N % W (mM) :Cs—F (130), NaCl (10), MgC12(1), EGTA(1.5), CaCl,(0. 1),
HEPES (10) , #iZ5## (2), pH = 7. 42, 290mOsm.

[0372] 40 Mo 4 % & (mM) :NaCl(138), CaCl,(l.26), KCI (5. 33), KH,PO, (0. 44) ,
MgC1, (0. 5) , MgSO0, (0. 41) , NaHCO, (4) , Na,HPO, (0. 3) , B Z%# (5. 6) , HEPES (10) , CdC1, (0. 4)
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[0374]  FJH Multiplamp 700A JBUK#F (Axon Inst) {E4=4HMufaid 7 (v 40 it H L imidt o
[ Tk B R h B2 W A5 (4-5MOhm) 1 %5 (mM) 150 7 % ¥ /2 . 10NaC1.0. 1 EGTA. 10HEPES.
2MgCl, ( ] KOH Z% 3 42 pHT7. 34) » 4R (mM) :140NaCl.3KC1 . IMgCl,~1CaCl, il 10HEPES.
TR BT AT B E WALTE Z A ESK A A R RN A AR IE . 7R3 T 371
Ko

[0375] PRk FEIALE I RE HEER W 36 3 PR

[0376] % 3.
[0377]

&P No. | 1Cy
1 +

2 ++
3 4+
4 +

5 +

6 ++
7 +++
8 ++
9 ++
10 +
11 ++
12 4+
13 4+
14 ++
15 +
16 4+
18 ++

[0378]  “+++” RIRIEPEDN T 5uMe “++7 RIRVEVEE SuM 5 20 u M 2 0], “+” RIRTENE
KT 20 M,
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[0379] AR SCHITa St 75 3R] ABEAT AR 22 A8 oM Az AL, iy AN T B VE [, IE A TS AR N
ST 5 LI o AR SCRITI BAR S 5 A2
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