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UK L T ERBE LR T 570 DE
Ehodbo L L EANLRERETHLD, 20
—HTLAICN L TOARMDOERZHEE, &EN
WKIRODAZDERZR TSI LIRS,
DAEBETRLALOEEEICHH L T
# NE BESHEMT 2 2 &, M NE BEIE®
FROWBEICRS I EIBEHINTED, LAE
BEOTFH L RBMREE EDRIC I3 F#74H
EhHBEINTHS, X651, BEMENLA
EREOTERERET 5 2 & B EIE L - KEEE

)EATFA-LT I AKERB)Y
TH : tyrosine hydroxylase, DBH : dopamine 3 hydroxylase.
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BRSNS CBMEIND kI ko7,

LI AT, LDAZRICET 3 REMRIEE TULED
AAZZXLIEFEDEIIZBHHINTVLEDTH A
R

R, SHIN T3P0 L2 L TER
EZEERLMERZBER ORI ZEEREIEE
TOEDERLEEZZ 5N T3, ZRETREAIN
ey 7R niROoERREE AL THRICEES
N, BRI % ME T N D S & O
Baei L IREMEEESZIHT 250 TH 3.
LaL, DALTIRERZEARD Na™-K"ATPase
EEGTUEL, ZBERENESHRICEE, ZAKE
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CHT

TH ChAT

Stellate ganglia

® 3 DahlBEREMI Y MBI EZEHLUERGBHOELRELE
FB:avbtm—0LF v b (DR), LDARZF v F(DS)DEZLAEMICE T 5 “EEXRELREE, TH(H 72—
T I AREMERRRR ¢ R), CHT (2 V) EBEMEE : &%) 2R 3. CHT FatE iRt (RR) 23 L, —&8ix TH
XU CHT ot 2D 23, A4 — )L 3— 1 20um, 5umFERX).
TE:av o=y k(DR), LDARET v I (DS)DBIRFHEEE (stellate ganglia) 12 B 1) 3 ~HE L REGRE,
TH(A T3 —0V7 3 EEMEREE  R), ChAT(2 ) v EE)EMEE : &) 23§, LA27 v b Tl ChAT B
(RH) BEHCRD 5N S, —iflE TH B XU ChAT(ERR) 0k b 5, A4 —)L/3—=100um, 50 um(FEK

).

DREZWEBET LT w570, REMEOMH
BIohwiIhTwnz9,

51T, DALRET TIIRBRHREKREKICE L
THIFIEFARBEVELZ LEINTWVS, LF
2 TIE R 72 SR RRTEYE O TOEISHE - TLA
BT 5 NE FEBEIHEA LEET LI T
%, ZHUIREMEBEEERIZEB VT, NE @ turnover
D3TGE U, 3@ O F RN FEE (uptake 1) 72 &I
£ 0 NE ORFEAVETT220LINTY
37, X512, NE AF#ETH % TH ORH LK
TL, BEIANRBEMEORMEZ DD ODERE
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LEINTERY, —HTROLALEMEFVICE
WT TH #ERETHRO NS DD, RREME
RiEDENELIZZED S NT, BREN L2
DEETHZET2HELH B,

¥, AT LZY-T YU T VRD
ik, = Fe)UySHA bAL V(T A FR
T 1, 2R)OEME L EEZ Y, MR EEER
FOIORAM—7 L) EHELRBEEICKD, LE
RREMEBIEMEIL & & ITOLAROIREE 2 54 L T
WEEEZLNTVS,

PEDkdiz, TNEFTOIEFIETHHEDS



LARICBIT A RBEMBRDBRENTRINTES
D, L WRATFa—L7IVAROBEEETH
5 TH ORHBLZEET T2005kE, Z20Xx7%
ZALRERBIIOVTIROVEXIZHBEICENTY
2,

o DRE(C BT B TBHEOHEL

ODASFET ClRLBHCEBVW TR A
YEY, B a-7 7 F vk EORBEEE T
BREAL TR EBACHONT VS, HET
FOED A% ST, MERICBVWTOHEEE I
WY 5 EEDMBRIZE VL THRREEE TR
RLTL3ZLBRONB LI ITh>TER,

EEo v rike/ 7ud ) v EBE LS
MEZELRTZZ izt b, FEEKX - HLA2
2B LDARLE TR ORI SRR
4376 (hyperinnervation) L 7= b DD, iz 2 DOigkE
RETDAE%27R L, TH, DBH(dopamine 8-
hydroxylase) iH1% (245 F L, NE &8 &, NE BHHIX
BHET LR 3610, 2o 03 ERMEEIZ PSA-
NCAM (highly polysialylated neural cell adhesion
molecule), GAP43(growth associated protein 43) &
Lo ERRDO— I —DHEERERL -,
NS DERDP S, LARITE 5 LR MR
GELSERP)2ELT L8P L
ot

SRR & B BRI R I 2 ORI
] U # #2352 #ifd (neural crest cells) T% 1, BMP
(bone morphogenic protein) 3 7' L DORE X Lz

>
.

IhIFXEnMiEcabL T BLEnTn
5, REEEETORBRAIIET 2 LALIRET
T, RENENEE L UES T AR LB
29 BDPH Lz,

o SRR TR

B, EECOWEZETIE, LDARICBIT BN
BRBREREEICHETIH LA AL E2HS
PIILEY, I TIROFLICE T LR
MHREOEEZ, ZOEEITNEL V3500,
BRI EB T 2 spillover DILHE, uptake 1
DEER L 208G ROATFa—- L7 I VAR
DIET, MIBG ORIBBRELTESZONTE
L»L, NE ORIBRETH B F A3y, BIUOR
HEABEETH 2 TH ORB™MINE 2L, Hicz
DFEBIMET L, REMED denervation (B f#E)
EREXINTET,

COMFORAICHY, £7, Dahl BEEZ
By FEAOTODAEEFTAZERL, OER
BEEOREN>— —TH 23 THIINT 2548
Rerfrofz, TNETORGERHB LI, £
E? TH GHEMERE RS L, EZLHEES
ONEEGEBI VP — LB LHBELTHEK
BTFLTwi, RO TBIRBHE~—h—TH 3
CHT (choline transporter) IZ 53 3 G g % fE{T
L7t 23, EELNERD R EFREEEN I
CHT [RfEmiEz S8, 361, 20—
HIRBEMEe—H—TH 5 TH &I EMEE
?—A—T%H2 CHT Ol OREaHELH L T

% C DR REYA ALY

HE, DALOREICEETELY A b UHES
UTWACEPBHS N ERH>TER. ZOEHTH, IL-
6 YA ROV TP U—ITET D UF ¥ CT-1 DD
TOEBHIAOARICBVTLERELTWVB T S IRERDSE
RTHD®®. &5, -6 HA MHAVTPIU—[C
HEODSBRET Iy N THD gpl130 BEOEIFEN
ICRBUEVY ORI, FEFEICHT SEMDIEAERE
BTEFICBLVRCEEZ LI EDD, TNSDOYA
FAAVHEXR - DALDRELRICERFRIER
JEUTWDAEEMDNRIES . TOKDE, NS

DRERFIIOBIERIERZET YA b1 LT
L<AIBSNTWVSH YDA PS v FOOEEZEETIL,
DAZDOHICEBGFEBATDHIET, DHREEONEE
ROEW/E SV 0HD, DALRETICBVTIEORE
RICERLUTLSOEMDEZ SNTVSD. FHEERIC
BV TCTBHIREEZRIC Y N h— XOMEERD RS &
NTVBH, DEICH U THP M b— ADIME], Bt
ARUVADIRIEE, BB IFIVETTIIEL, i
DEEHRRICHRIDDPD > TVEBDEERSNTL
.
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TH

WT

LIFaMHC-Cne

X 4

ChAT

DRESEVLFRB Y AICE T2 ERGEMOSE LR ELE

DR R LIF B~ 7 A (LIF™HCC) T3 ChAT FRtEMifassEB i gm L T3,
TH(A 72—V 7 I~ EBIEMEE © %), ChAT (2 ) » (EBIEREE © 1%), Toto3 (% : ) 2R ¥.SG:

BARMEAE, WT : BFERL X7 —/3—=100um,

R O FE D HERR S i (B 3- L FR).
DEIL, IORPBREMHERRDOALZST,

HitgipME D P TH 2 BIRMEE THOELC TV 3
D E D RERT 572912, Dahl BERZMET v
F DLARE TN OBIRFREE O RBREZIT
7o, ZORER, ZREAFREIAR & FIRRIC B s e
< —7H —T&% % ChAT (choline acetyltransferase)
Btk o MR HtRa A 2 £ 8RO 7= (4 3-T ER).

EEFARE(HAL FAE L B L1, R
20875 51k LIF 23WINTEhH, Ins Mg
BRI 5 DB Z 5 Z T B AJREMEIZ D W T
RRET L 7.

¥ 3, oMHC (alpha myosin heavy chain) 7" 1
= =2k ) LHRFRIC Cre BEZHBLT 5
<7 2 («MHC-Cre) & loxP %1% 3 > LIF-flox
CTUARRMT A LIk T, LHRFEMNIC

Cholinergic differentiation& (& ?

1974 & DHHIEE DEZIEERARMERICINZ 5
ELKRO>TATI—IL7 S a2 I AE
FMERICHEFEET 5, DERDEERRMRICONT
FERmEYERZ /I IEXR USSP EF)LIUY
(C#Ri% (switching) T DIRRHERE SN . TORKIF
neurotransmitter switching, &7zl cholinergic differentia-
tion EKXIENDKRIICHE . THIC 1989 F, D7
{LFEE T 2YWE N B MHEIHEF (leukemia inhibitory
factor : LIF) TH2 T EHBESINED. 2Dk, DR
BEODFRIFEANS COERFH, IL-6 EK[ENDHT A

FhOAD—BERILUT7IU—ICBTDDDTHDZ
ERBESHICENE. Z0OM, IL-6 77IU—T&HS
CNTF (ciliary neurotrophic factor), OSM (oncostatin M) ,

CT-1(cardiotrophin-1) [ICHIX, Z2—0OrO274 7T 7
= —Td % BDNF (brain-derived neurotrophic factor),
NT-3(neurotrophin-3) EW\ D TERIERFlE U @
1EER F (cholinergic differentiation factor : CDF) & LYt
nNTHh, ENEEL SORTHY JFILE U TazR®
s, HEODERF -, VT TRAEMIEIITIHIEL, R
CEVEDRERTICHFELTVDEINTWNZ?,
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Control

gp 130 flox/flox

gp130-CKO

LIF 2EBEI -7 A2EHMUL, EENTD
LIF I X % D@32 B fd#E D cholinergic differentia-
tion("4 FXE€ 2, 3, ZW)PFERINILER
L7, Z0ER, DEZEMEKRKE L UER
MEEICBVT, ATF2—17 3 v EEE~—
A—DFEBET &2V M8t~ —h —DFREITT

Hypoxia

E 5 ZREMGEHFEMPI307
BESVITINTIR
BT 3 0RZREE

LR R gpl30 ALK

J v 2Tk = 7 R (gpl30-

CKO)tavim—n=mv2

(gp130™e=) DKL KR EE 1 &

2l ME € 7L O 8 s g

. SRR RN gpl30 A

&)y 77 ke AT,

CHT FaiEmRRuE vl L ¢

w3, TH(AFa—1L7 3 AE

B R), CHT(2) vk

Ehik R © #%) %~ 7. Control :

X8, Hypoxia : {KEEFR, LV: £

E, RV:HE, AFr—in—=

20pum, 5pm(FEKK).

EZZO (M 4), UEOHKR»S, EERNICE
W T LIF 2% cholinergic differentiation (23 > T
HEZEFTHS Z LRI NI,

512, DBH 70 €—% —I2 & h SRR R
I Cre BEE 2 FI§ 5 <7 A (DBH-Cre =7
A) & loxP BL%% 2 gpl30-flox =7 A % RZHhL

FRRICSIFD
cholinergic differentiation

CHUE T, cholinergic differentiation (& in vitro THEER S
NTERBRRTHDH, in vivo(EK) ICBI(F 2 choliner-
gic differentiation MXFRMEHIE L TH > EDIFRIN
TEDIEFRTH D2, FiREXR LTV D B2
REEmEFNCRBMRTH D, EHREEDOBIE TH &
WO e RREEREY—N—ZFIRLUTWT, ChAT IEED
BB —H—FRDOSIULL. LWL, O
OB T D iRMIEES TH A TRIMERENICHRALTLS
&, RS 3BT NBDERAD cholinergic differentiation
factor H' gp130 BERAEZ N L TRHZMAR & (OB 1TEHI%

NS . T L THEREMEAMAT cholinergic differentiation 1t
BID, COMRIFEF—EEICATI—IL7I /{EFEE
JUAEBEDOE A DMEZRT KDICHSD. 51T,
BEICET7EFILIY VEHRmEYE S UTERTY
DIOUMERMORESZECE TS, TE, TOXSEH
NOFEBRZEC N RELONFBHSH TIFEVD, 3Rk
IRERIRAE T RIT O T GTRRBRSZEC) T 5D DD,
7 hOEVICTHRAERAMDIHEI (T EEE) SN0
FZDHTHS.

N
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TH CHT

Control

Cross

Left ventricular epicardium

Heart failure

TH ChAT Merge

6 DOARLHRBICE T IETVRITBERE L ERSENOB R RERE

AL DA EHBEGIC B 2 EELERERMREO B GERE, LDAEEE (TH) Tl TH Bt mmiRs
HEDSIEA L, CHT BHERRRMESEHICML T3, £/, Z20—#I12 TH & CHT 0% A
5(RF). THAT 2 — V7 I Y EEMEME  K), CHT(2 ) v fEEHEMEE &) 2R 3. Left
ventricular epicardium : £ LAMEMRI, 2> o — : @BE A, Heart failure : LFLEBE, Ry —)L
N—=50pum, 10pmFEKRH).

B DAEHIREENC B 1) 5 BIREEET 0 8L R E DAL RE (TE) T3 TH B ssH
AL, ChAT BaiEwiia (RED 2L T 5, £/, Z20O—#IZ TH & ChAT O£ RE4E» 3 (&
). TH(H 7 a—17 3 v kB : ), ChAT(2 ) » (REIME:FE : %) % T 7. Stellate ganglia :
BIRMEEET, av bo—  BEA, Heart failure : LALEE. A7 —)L/3—=100pum.

Control

Stellate ganglia

Heart failure
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L, EMREERMIC gpl30 REMKE / v 7 7Y
F L 72 = 7 R (gp130-conditional knock out :
gp130-CKO) ZEB L 7=, Z D=7 2 % v T{EEE
FRBEMSMEE T VEERLEZ, avbo—
7 7 AT LR B AR % 12 8 W T cholinergic
differentiation 23588 & 17223, gp130-CKO =7 A
TR ZOBREHBMEH S 07 (H5). ZOKRD»S,
cholinergic differentiation % gpl130 ZZ&{E %/t L
FHRRTH L EPELRBINT,

BR%IC, LDAZBHEOHRAIZE WTY, LIE
RIEMHE R 2 B > T cholinergic differentiation »3
BEINTVS LRI N (K 6),

DEXD, LDED»ORMINEFA AL VD
gp130 ZAEMEZ N L ERIC &L - T, DR
& cholinergic differentiation (BSAEER ) 2342 = -
TWAILHHL LR,

& SROARI—5'Y MC

Z DB AR B 1) B cholinergic differen-
tiation 1%, OAZDIFET IZE W TR MR
IS¢ 2L O, FNE bLGGRE
WAERERE LD TH 59 ». EH S DWETTIZ,
BMEBETOaY Fo—L<27 A (gp1300e<
7 R) & gp130-CKO =7 A D g E € 7LD
AFIARICB VT, g9130-CKO =7 ADFHH3a
vio— Loy RCHELTEMTIERTH-
7. ZORERDGIE, gpl30 ZAEMEZ L - cho-
linergic differentiaion (& EAHREMICIER L Tw
LAREMDE R ot

DALRRFIZBIE 3 1 5 KRRHERERE O TTERE
B SR pLHEE, SEBET2EE, E5E
B I ARIROE & 4 ) FRAROK
FTHBBY AL LTIOBHRERER - IR
R ZEEEEREORL, {52 0REEE»E
ELTWwRITTHS. S, FEEHSRLARIC
BT 2 LB EME ORI L V)L WELE
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