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F—7—F ! BR&E KEHEER BIAW FEAREME, REMETRK

P& BEEURCHT 2ETRMERDOERY 7 v P EAVCTHRF L., £OFER, KO=
BEREETER, D) AEMREBYERESHHET 5 L EERNCERH L TEBEIR I AL,
FeBEOEET D ulcer index (mm) 1 4 BREFIBEE T2 2.0+2.0 (mean+SD), 8
R RIBAF ©12 13.5£8.9mm THh -7, 2) BEAREHERIFEN CIMmBCFEL, BE
HgiEBTRHBLMETBCFELL., 3) MIEHY T % HaTMERERET A
(DMN) RoYRANCILY B 5 5 A DAIERI,
b bIAE RS LT, LR X b, DMN AR o MfadE o HHr BB X B4
oA+ 5 EMEE» DEERC, FAESCOMTA YR ) vHllEE N L CRENCER
SWEREMEE, BEBEVRCEERREAYRITLEELDARE, FLTEDHE, BETMH
BRI’ BRSO WO RB ST L0 L HEES AL,

(BEmRE, 25:.292~303, 1988)

]

KEMEE R (Dorsal Motor Nucleus of Vagus :
DMN) 2 B7920, BRI, FFRS7c & oNEE Y
BT 5. 2 oOfMERO SRR S8 E 2 SRR,
KEMEY N L CHBESCIMTZ. —H, HERE
BFOHEMRHERELY RSB LENRBEY
TETH, EOCENBENLIEE B ROMERMEI%
EREYETLTCHRMEDCAY»MAERZR KD
57, ERIMEZ» OB E DRI ERETABT
BHTH, ZoX)CHABREIXEREEAZLY
FLELEBRBHERNSOZE TS Y, oo
BRI L O B OEERS O OBEZE I E 1]
MEEORZT S,

I LREREEAR (DMN) 2 dl & L miiE
T2, ChETEHEYFLE LEERAETHEL
1T & 7. Horseradish peroxidase (HRP) & ¥ &
FRrAVCICHERERE, L CREEBLERTE

BINEHKFARRZE 3 HE

T 078 fE)IITHAEME4HES 53 —11

(ZfH . BM62F 12 A4 8)

o

(292)

BAHT - BIEES 2 3B 3 5 Ml A+

DRER, EHMEIEL D 77 AEGER L L bR
DORFELTER, TLTT v t HAVKREDOHE
b, AEBETGAKOMRFIEEERN LS/
viscerotopic organization % L T\~ 5 A HEME b5 &
hTw3?, 5y bRZOX SR CELTLIEL
EEREHELTHVbRBH, FIRAEH - B4
Z L CHIERO=FBc A S h b, AHFERTH,
DREICER L TREMEORIFAROBBERN LS
LY T, BOHMEERR (site specific) fFE
TESBILL T 500 EDRMEPMBALLS &L
7.

LR BEAMEAC OV TR, BvW3EREY
DRI -TENDBZ ELHEIRTLBDTY,
LFEEHEECRT s mEERo S B Y EITL, B
BEAEEYLCH) OWBEZEIHEE L, TOBEE LS
CAEMEOFOBICHER L, &8 —cBiE 2L
Birh, REMEE RO TMRESICESRIME N
1B E, BEREIERHVCHERL Y 200, FILE
EBEOMRMAL & STy X OB BENEEERO S
RN E DRI ED L 5 BRAED SR B L
DEEIZEBLIY E L., FBLRALRENLE

-
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B YRTARTHARROBEL Th b0 FRETVRCKT 2EHR

TRMERD EBEURICRIZTHENRILZEEL
o

k&

FRIZII YA A& —FRKEXES » b (200~300g) 51
BmE A,

1. REMEERE ORI & FRWEE

(a) FHittF

v b 24 BERIMER (BOKIZBHICI®L) 8k
%, vvav (1.25g/kg) DEEAR S TRELHER
L, heating pad TR L 7. ML EFEE LI,
F+fEBas2RL, FExEACEE T2 L
TTFHAEEYBH LA, ZLTTHRERIBE - T
Bl L OBRoXERETRERE O LK, BR
BEATL D 5mm PR T—ROMEELEML, o
P RERIC BRI M EE X EE L, ZhbDRfF
PRIIBIES y P RBFBE L,

(b) RIBER

RIS IZFERE 2 ms, 58X 50 uA DEHEBER % A
Wi, FLTCER X I0Hz DFEETAREB (h=7) %
XUV BERE (n= 6) EHE L TRERIREMRE T K D YT
KWWz e, SBEHD S » Micd A FHRIEReE
Iz, XREFEERCEIRE L 023 4 R
(n=7) BIU 8/ (n=6) HE L. Kkx—&D
Bl (n=3) kBT, HRIOXREMREERKIC 8 REfE
sl i E &

(o) BBEOHEE
FIFHETHREDKEXYR Y H LAE X VB L THE
HYBEHL, WBRNCERBBEOREXEE LI, KIT
HEE> REEME T CHE L. BEEREITR
ShTWB8ER, ThEhoERFICE T, B
BEOLGBEYBE LTI ALL, ¥ LTEFDE
BERR v = v 7 R—n—%5T, BEOHMRIBL
LExEDHE v —A LT, FLERINCBEORE
X, BEVEROBI—ED, £ROBITHLELD
BEORKERERID, ThbofMtitbbBEERED
#F0% ulcerindex (mm) & LTHEb L., Xbic—
BOFAEBE W TREER> DL L L EESEY
hematoxylin eosin (H.E) $:fai1c THBFRIICHET L
7.

2. BEAMEMERORE
7 v+ (n=4) % sodium pentobarbital (35 mg/

(293)

kg) DHERERRSCTHREELCHE (n=4), BEWEES
FBELBREH L. T LTEhEAETR X ORE
HEH 10%+wr=Y VIZTEE LR, BIEMEL DT
B8, BHAHR L OMESABRMCREL, £ht
hoWAL»LREEmCB-T, lemXlcm@H D 7
By 2RIV ELI, ThDH=2D7ry 7 RELIC
FRENRASOMTm v 7 EL, 774 vEEBLE
% EX1lcm EX8um D EREECEALYA %,
BB - B4 BIET TR L0, B 25 K>
MmVEAICER D H L7, YDA cresyl violet'™ THREL
7%, BEHETCHEELL, BUoMigic~ cresyl
violet K X < B % b, AR, B/IMEDBRIRICERD b
hafilarMERERERAELE., ZLTHBER - B&
HBERFNFROWALD 25 MOTH CEEh 50
SEARE YL, FhboEsbEEMEEA cm?)
RET oM EMRKYER L,

3. BRXET5MuTMRO/E

5y M= —TAEBRAIRTREY Lok, B
FEFYAL, SBAREKCEMRL30% HRP
(grade I-C, Toyobo)BR S ul x=A4 27 rn ) vo%k
AUVWTEBIEALK, HRP OEASLILH § Ho
BIEE (n=3) &8 (n=3), BHHDOFE (n=3)
LB (n=3), BIERHDOAEE (n=3) L%E (n=
3)& L7, HRPEAER, EATICT ) v 2 &M
LEEER~ D HRP D& %5\ 72, HRP EA 48 B
%125 » + % sodium pentobarbital (50 mg/kg) T
BB, E0OZ&EET Kohno 5D FENIC X h &
BlE L., EREEH BLBMBEROIEL, 30%
sucrose % M0 x T BB ER I 24 Befd) (4 °C) REF
L, BEAFNER - §4H - IEHDO3 7=y 271
DT TR T RLRIEE, HEYSLHE T 50 um OES
H#EYIR & L7, $0A 1% diaminobenzidine tetrahy-
drochloride (DAB) #'"-CR/G &+ neutral red TX}
LRe L BARFREYET cHEL .
RgAEFETAZELFLE LTTHGL: L LR
THi ¥ T, Efi£E ST h 5 HE X HIEKE TS50
pum DEFHREGTR & Lz, YA 3,3,5,5 tetrametyl
benzidin (TMB) ' TRIG E® 7%, neutral red T
AEgEL, HRP I WV EE I h Mt B RETHE
BETCRE L. HRP TE# S hi- it —8 K
T MBREANE LT e v b L, ERBBRONE
WE EOSMAEZTOR, BIOYRMDOILE Y B
L7, FRiAMI CTYWRMA YV <AV OEE L o5 obex
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DRIBIXETL, EHEEFIFETAIREMLY L
DYE L) —HBADOTR & L, &MEROLETE
I 0 F b DAL E X Paxinos & Watson ® 7 + 7
AMEHEIIC LT,

B

1. BBEOHMRIAL & = O AEERF#

(1) BEBOHFRIN & WIRAVREE

HFEEE R A RIB L e ERFE T, BEOKIEE
AR - - BEESERICVR S hic, Ll =
Vb e ABTRBEEBZ R L SARNCIRE
TEhhot, BEEOREFFAXR 1 CRLI, 20
BICrrRE Al MR AT 8 R R A I & 7,
Zoflics T EBBXBEBMATEDO KE /I 6 &
AT, SRRt 4 EATRIRAICHER TE e, M1Biix
KEE L DR EhCEBES (N 1IAXIEARLT
Tl ZokBErLLBEOENL S, BEER
REEAV»SABTHH, TORETLHbBE<D
BEOBRAERIT0.5~4.0mm ThH-7, 2D L 57k
SEEE T Fdh 5 F (4 BERERIEEE), 6 FI% 5l (8
BERIEIEE) b bhi, BEEOHFRIAIZOW
TabE, ETCOBEBRIBEHMcoLZRA DRI, 4
RefR B T 5 Btk 2 flic, 8 REREIRIEER ISV T
135 Bish 2 Bz s\ CRIBED & i b T HREEIC L BBV
AR TE I, Lo Liesih, fiBECEEER?2 ~6
8 (4 ReRARIEES), 3 ~10 8 (8 BFRIMISE) 1wt
T, BETOFOKITRAT2 M4 FERIEE), 3
& (SEEHREE Thote., ZDL I REFEDOHFR
MR 21CE EDTRLIE, TORPLHE LR X
51z, MEEIEESETEARIBL HE T 4 KRR
BE (A - SEMEFIEE (B) owTFhoERFICs
WTHEEREE LTHIBECHR I N, TR
MBS E ulcer index 13 4 FEIRISFF TI1X2.0£2.0
mm (mean+SD), 8 KfEF/EFFCTIX 13.5+8.9 mm
LRI AR VBB A L, R INEED
BT 4 BRI BEEC 3.1+2.8 {8 (mean+SD) =kt
L 8 BsfFIsEE©, 6.8+4.2fCTH Y, R IhE
B—EH ) 0 RET 4B EFET0.7£0.3mm
(mean+SD)wizxt L, 8 REfEIRIEFEC©1.91.0mm T
Hote, eB—HOEREF (n=3) R TEE/D
REMEBEREZRM L), FOHFIZELLTE
DHREC B EBE UK S hutc, T DO%E O ulcer index
12 13.3+3.4mm (mean+SD) T®H - 7=,

(2) BEBOMBSFEH

(294)

® 1 RERREEEEE R BRI L Bl RER T2
BEER
A BHEEO2GE, B BEMITEDO XEHH
TR E N EE RO KER, E#E 1mm TH

H2 EEOHML
A ABSREIEE, B 8 BEREIEE, Th X hmd - TEDH]
BThHA.

WD bhic FEER* HE & LAKF
BN, ToREFAEXR IR LC. K3ADHE
BRIN 1B IR LcRBAMEEO—HrrbEx,
K40 erosin TR L 7o AL 2RISR bt
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S serosa

BETHCHESL, TomAlORKREEY calidssr
RoTuie, BETSTHS & HEIIHER X » HE
B, HEGHHR, HETRE, HE, RHELZoE?H
BICFE T X 72, —7F erosin T L 7= 80 43 1L 8 4 K5 R
EHAHEEEARRM L, FoMoMasrfE I hTE
SRR » T, AIRAYICE D bh o BERE OB
BIIB%E Licss, BEREOFITITH MM EEL T
7o, TOBEFBEIHENCE EF ) BERRIERC
Rich T e, WIRHICHER T & BB IEEE0IT
BrHIRVOHA LHE I, CofITHETRB I
BENED b, HE, BEOBSICEE ik
BIZRD e h 572,

HETE - ENOEMOETCEE TS L, b
% erosion FAxFLE LTHREL T, K3A D%
ICRLACHMEZIEA L CTFTEROEE IR L,
TEOEMMEIELCIEL, ThIHESRLYE
WTHBERIZE T e, BN O EMME I

(295)

BERMOE#SE (HERE)

A, Bo#EBRITITIK 1B OEBAFOEED—I, TOHOBEBEDLEH 5
B7c. A, BOTIRRLCIEKEBBR I Z W F ORI BB, EH X 1mm T
»H5,

m:mucosa, mm : muscularis mucosa, sm :submucosa, pm : muscularis propria,

‘L, ZoEmEEABFECHEEEDL T\, 3B
WWER 1B o ToR0EGIFMOB G R, K
JA DB LN LHERN OBMIER X T OFE -
RBEEABEETH - (KH)., ZOHOKETETIX
BB RD I 52, REMEILALTRL
T TEOEBE TIIHETRE R X OHER O EM M
BRIGEL T\, HBR X OREIK 3 A 0A#BE
LRI, TOBECRELZRDRI o1, TnbD
iR Lic X 5, *KEMEERIBC L ) BB
FE T & om0 BRI, ARFENCIBEDRY
M2 WOLATH -, BEOKNTHbH LT,
HETE»OBENICO S EMMEZE L CIEL
TV EWSEEL D -7, ThICK LB B4
HESE, REF LS ) B L EIRA
W EBFERNIC S RD e - e,

2. BOMETRE, BEsm3 5 mEiia
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B EA &R0 REF

A HETEOmEME B BB MEME Fhth B (100x), TERIZ

(400%) FE#IX 100 um TH 5.

(1) ZAH &L oA
MEMBIERETES I OPBCRE TS, K4
CEGHHOREHTF AR L., K4A EEROHEKE
FEEBELEGYRTS, HERBLIHBOMTIRb L
BETRraEER RETE (R, K4A TR
RZOEABEER R LI, REITRLCHRIZERRT
EREH20um THote, 2D X 5 e iR 272
HEGATER TS Z L BETEBICHEIEL T,
Tl hbOMEMREE G - IERCIR D bh

(296)

TENRIEMICIRB LA ERD -7, —STK4B L
BoM#giit, BB L REORICS KoMy
E5LIcHERNARD LA, ZOHFITIEHF 500 um
R T oD MEHIED S hic (RED. ADKEH
A LONR 4B FTEROBHEEETHA, 0
FEEENTH 150 gum DIEA D 23BH D, FOFIZ 10~20
um OEAFOMBENSERETE R, 2Dk 5kl
BEIHE L BEOB B L FRBOMCEEL
7o, ThoHEOMEMI—YF lecm &) odic



BXHETHEIXTRMEROBEL Th b0 FREVRICH T 2R H

A Number of neurons Submucosal
(1cm)
—
600
400
200+
Forestomach ' Body Antrum
B Number of neurons Myenteric
(1emd)
40000 4
30000 — -
20000
Forestomach ' Body Antrum |
5 BEEMEEYCH Qcm?) e h sk

ik
A, HMETEOMEMIEY, B, #EOMEMREK

4~ BEFEL, —2>DOMEEMITH 100~200 xm DL
P& 5T, Ele—EoMEEICIIRA 10 B0
AR RS bk,

(2) MM
R5ACKETED, K5B IR0k
¥rRLic (n=4). ThFho 5 7 0RO KT
HHLHELMRL I, FOBRRMTLETED
HEAREIHEDO T hicERTH L T ied -
fo. BEMEEMADICE T BIETEOMEM
BT BHAEET 300 2% 650 1B, RIEEZRT 100 A% 500
BTHHATEMCRBD O hich T, HEBOMEEM
#0287 B #B T X 20,000 A & 29,000 B, B & T
24,000 »> % 30,000 &, §7EESE T 30,000 % 5 39,000
BTHOAEM « BB L~NFETTEORIEFE
K&t (p<0.01).

3. ¥EmEmEYAZ (DMN) o3 % S
(1) HRP EASAL & EAZEO R E
BABMZEHLEL, HRPRBEL£BICHI-T
B L T ey, ZoBEARE L T, £0
7o, HRP E#GH & EHEBOBERID2BEE T
PRCENTEL, 20X RTA b LB ERE
NEHOMA XL TR ERHER LA, ¥
HRP O #EEZR.OARICIER > T fafed, %
DERAER» OILHEEYEH L, Yoflicks\wT
BRI 1.2cm TH - 7D T, HRP oA #
EEIH1.2cm* L #EE I,

(2) HRP EASNL & BE# Mz DMN R4 7
BB B4 5IERZ T h~D HRP EASIZ
£\ C, HRP M DMN it 2B bhi, K
6A, B, CRThZhiig®m, BHIE, fiESOFEE
i HRP #EA LCHA CER S hic il REH
THB, ThHBEBBEETE L, obex 75 0.6~0.8 mm
WRlDO v AT, WO DMN a0 & L EEHEA
RSB, FOEAGICI TS EHMAREER
EDMNAkZDbhi: (R6E)., ThXThok
DMN ##EALCRLADHAR 6 EOFEHBEFETH
5. EHEMIE10~25 um DFHEH DO S DML L,
HRP ZEAMALIZ X 2 2Z 3 RD o7, REME KR
R A h HEEMRO KILFTE Ho 6Tk DMN
ORI 14 B, BESOMTRARHE PO 24
@, FESOF TR 12ETH -1k,

EH Mo DMN ek 2R OEH b e

L WTRR 7T eREFEY E LD TR LA, EHMAR

(297)

obex £ h Bflliz1.0~1.4mm, WA 1.6~2.0 mm
DHEETHML T\ e, ZhbofioLEEMiagu
A, B, C D E Foxrhfhick\ T 35118, 678
8, 4598, 350 @, 786 1@, 448ETH 7. LD
ZE\WTH obex X 9 0.6~0.8 mm YWl o DMN
EHAROKN R LS, ARDTF ST 5ES
WhROBRILA, B, C, D, E FofiilcerhtFhl
8(20%), 124 f8(18%), 90 @ (20%), 60 f&(17%),
188 18 (24%), 8018 (18%) TH o7, Ticx DU
A LYRAIF R EE N B o AR R BT L
fe. TD X 51 DMN A0SR RANCE Y S
HRCIHER DA 5 aRICHML T e, FRRTEA
DEAFITRED, BE~DEAFTIEHED DMN »
7 ARICEHEBMR AL, TOoFTHRFTHROFT
EARE D, BEE - IESOMATIAMEO» 5 4
RIRKEKOBEHMBLEHML T\, L Lignib



HEME 25535 19884

6 HRPE#MUOEMBEES
A. FIBEATEE, B. BEAEE C. MESHE~DEASTSHS. DMN 2l &
L, Z (100x), iz (400%) TRL 7, DMN FOMELE DMN ohs iz

72b DT, ZOREFIC LT DMN ¥ HEIE, AR50 7. AP | SR E 5, CC |
F.LE, R:Right, L: left, $£#!2 100 um T 5.

EDFIZRNTH, TDOH T 2LEF hic ESRME
LRI RLED L,

BEDT v b T 5 EHMIK DB KE DL
ETRICELDTURLE, ZOHEFAFHIED

Fo bERRECT, BB - BH&E - BEDOEE -
REEICHRP ZEA L7, ZOEOKEND b B
L5, £EFBMID 0% ExE/S L R0
DMN Wiz LT\ vte, ZOREILE ORiBER L Ot

(298)



ExHET5ETRMEROBEL OO BRBYRCH T 2B

DMN

N\

X7 HRP EZ#Miao DMN A5
A, BIEMATEE, B, B4, C. sIESAIEE, D. AiEHM&KEE, E. B &MEE
F. AIEHHEE~DREAR HRP &AM
BEC R LIRS HRP o & B TtH 5. £AD DMN 3 h XAl TR
L, AR ASKOERBARAGH L T aRT. e 2 77 a2k, WE
RIAEOEHMID S AR LT,

BEN T OTMZEIT Db 6T, —RIEA 7T B 2 EBRMBE DO F T 5% LD EH M5
FEFTWBIEERERTS, £—flo DMN o LT, ZOSHERCRIE, BETr»bHbLT
THHIB Xz 0ARF I, BES - giEREZON FEETH -7z, WELFNC X 5 LEHMBEE IOV TAH

(299)



BEME 25%3%5 19834

%1 Number of HRP labeled neurons in DMN
inj. site Total n. | DMN(L) | (lateral, medial) | DMN(R) | (medial, lateral)
Forestomach 351 336 (263, 73) 15 (12, 3
ant. 244 234 (187, 4D 10 7 3
479 445 (374, 7D 34 (15 19
post. 350 23 (10, 13 327 ( 51, 276)
614 18 (6 12 596 (97, 499
363 27 (10, 17 336 ( 55, 281)
400+117(mean+SD)
Body ant. 678 659 ( 98, 561) 19 (19, O
820 780 (101, 679) 40 (33 D
468 450 ( 88, 362) 18 (16, 2
post. 786 29 o0 29 757 (621, 136)
674 2 o 2 672 (598, 74)
581 14 1 13 567 (485, 82)
667 +119%
Antrum  ant. 459 446 ( 62, 384) 13 (@R )]
228 217 ( 38, 179 11 9 1D
718 669 (98, 571 49 (38 1D
post. 448 5 o 5 443 (386, 57)
314 15 2 13 299 (254, 45)
344 20 3 1D 324 (270, 54
418+155

2p<0.05, when compared with Forestomach

®p<0.05, when compared with Antrum
L:left R:right

niE, BB TIX 400+117 f8(mean+SD), B&EHT
(2 667+119 8, BIEMTIL418+155@THH, BH
EZ AL DB B MM O IALIC LR T B it K &
Do fC.

z =

<BEEOME & REME>

REMELHB LB CEBENER IR LD
RELSLLDERTH Y, Cho bVNLT » P TERD
R EMELRE Lo 2 ABHRIICHEY T2 L%
2o MU EBBIURTECLREL TV 5,
L LZDOBE, RIS hoRkEMRTE UANORE
BBEIZHL T2, BEENEXERETROR
BICEEE S On, Th & bR i S B
ShFEBORERTHDO0DORMIMBETEed -
fo. APRRTIRREEE B B O UM KRB B SR8
T5L, BHHCBRBELTEE R EINE Z L2
Loz L, LI DBE, BED ulcer index 73%]
BREE LB ABREMCL T E, FRfBLE-g
BRI L CEGEONEED 5\ BB BESTUR

(300)

Ihicl b2 513, RROCHRINICEBENE
FTEAEFZORBICE S EVIEXHYZET
5., Lo LanbRBERDOZTE, KEBEORHK
DEEOMRCED L S CRBEIhE D), FLEX
RIS S FEEBHEHET T, £ABMEET TR
BEBEVRICE T 5 BIZRMBEROBRENIL 55T
WBDOLDRERMIBATEL, LTI TEREBREER
DM T S 5 HikMlao BERNS M, Ticr ok
EHRRTH 2 AT AR EREEAZOFTED X
SKGMLT VDD EKRICEBLES & L1,

<BEAMEMRDO LML BERM 0BRSS
BLEENOWRMRIEETR LGB CEET
39, Zhb 2EBMCHFEET D HEMIIRERE L
hZEEZT 5 ECREGERO MM L, KEEE
LMY U EMRL X 0 R S R D D EEITR
MEROMBMIBEELZ LR TV, LicdisT, &
MR THEE I N @EARO X O EETBITEEER
DEBMRE & E 2.

=77 v POBEBIEVCTRHBOMEMIOFLE



ExYETAALRHEROBEL Th b0 BREUBH T 2EE

LA b 00, HETEOREMRDFELHERD
ThT\ieh o te, AT cresyl violet I X % %
BEYAVCTHETES X OHBcHEMlRsFET
BLENBELMRTE, T LTELRIEHEELD,
AEARO AT EERMLICIVEDHLZ LHH
S TER, TOHE, HETBOMEMRLE &
#, FESICEED bR, FEHCIBD LR
WEWIBANIMELRD . RIBIORETRIZ
MEMRIEELLVC L, TOLEEE (EBRF
R B, BER (AREER) LdRsZ &
HERICANS &, HETEOMEMERIE T WE
fEBET AL D EE I BRI,

< fiET#ARa > DMN RS0 & B EESAL DR R D>
BE AT T 5 B RM R ORISR R EHRET
@Iz (DMN) wHZET S Z L3, 1905 %12 Kosaka,
Yagita!l®hi 4 X, ¥, yAOWTERERZIT
7o #E LT\ %, Yamamoto 529X 1977 i HRP
EEACT, 22088 XTRT3EEREORE
ML DMN IS B ExBHLRII L, L#ES Y
R A8 s\ Th HRP XAV, B2 XET
bEIZRSEOREMELS DMN iwh % & & A A
T3, L Fox 2127 » + AT DMN
D HFARE I LR RAY 5 (viscerotopic columnar
organization) 23H % Z L HTRBE LI, bbbl D®
% XA TR T 5 &AM, DMNATEL
LY, BAIEEA S5 5 anshe L, BB
» 7 A DMNATHER IR TS E2ERT S,
AR TRBEZROMIMEN DI 5 H 5 6D
FREETDHZ L, SHLREOHEBEINULD » 5
&, B&E - IEBSEAURO S 5 40P AHmT S
HEMREOZE TS B EEBELIrC L, ZORK
BIXE B O SRR 2 DMN A T B 35 45 219 vis-
cerotopic {¥h b Tz < AL R site specific 12
SMLTWABZ &, 7 DMN N CHIBTH S
B SMLTCNBZ L2 TRBTS, T EOH
BE-BREWEBTD L, EXEBREUR»GIBES
BRITETEE Y, AXREWREUEL» O18E 5 BRI
BYYETAILbALI LY, EHEOREMREE
AR A TIC B EH B W & OBEEL
BRELTWBbDEEZ LD, FFDES,
Bfls X OBFROREREEHCITFTE - FEK -
FIES* T h T hTE LTV 5EHITRENS T T
%,

< BEEVBICEE T 5 AR ERORE>
REFMEITROBBIZ X YR SN BHHOEE
KB OB BBENCRD bR, 0BG
DB ST M FEL TS, 0
BEMRa D B BN S MA BB ORI & i2iE—K L T
WhHZE, BIUREMEOBIFIBIES WA B
XYL VIHEL, BERWMICHLEMBENL D
SWEMLEEEYROBEEDVERTH S Z L &iE<
HEZRE, —F, BEAISCREMROLE, ERL
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Abstract

Parasympathetic innervation of the stomach in relation to gastric
ulcer formation in the rat

Toshikatsu Okumura
Third Department of Internal Medicine, Asahikawa Medical College 078 Asahikawa, Japan

Contribution of parasympathetic innervation for gastric ulcer formation was studied in the rat. To
do this, the distal cut end of the gastric branch of the vagus nerve (GBVN) was repetitively stimulated
(10Hz, 50xA, 4 or 8 hours). Gastric ulcers characterized both by erosion and dilatation of small blood
vessels in submucosa and mucosa were evoked mainly in the body of the stomach. Ulcer indices (mm)
were 2.0%+2.0 (mean+SD) for 4 hours group and 13.5+8.9 for 8 hours group. It was noteworthy that the
location of gastric ulcers induced by electrical stimulation of GBVN corresponded with that where
parietal cells are located. As a next step of this study, distributions of the neurons in the gastric wall and
the preganglionic neurons innervating the stomach were studied by Nissl staining method and retrograde
HRP method, respectively. Myentric neurons were identified in the forestomach (20000~29000 cells per
lcm? gastric wall), body (24000~30000) and antrum (30000~39000), while submucosal neurons were
identified only in the body (300~ 650) and the antrum (100 ~500). It is considered that submucosal neurons
in the body and antrum play an important role for the regulation of gastric acid secretion. Preganglionic
neurons innervating forestomach were mainly distributed in the lateral part of the dorsal motor nucleus
of the vagus (DMN), while those innervating both the body and the antrum were located in the medial part
of the DMN. Their estimated numbers were 400+117 (maen=+SD) cells for the forestomach, 667+119 for
the body, 418+155 for the antrum, respectively. These results demonstrated that preganglionic neurons
are distributed within columns with gastric innevation site-specific organization. It has been well estab-
lished that the parietal cells in the body and the gastrin cells in the antrum contribute to gastric acid
secretion. From all these results, it is concluded that long-lasting overactivity of preganglionic neurons in
the medial part of the DMN results in the gastric ulcer formation by tonically activating submucosal
postganglionic neurons, possibly with an increase in the gastric acid secretion.

(The Autonomic Nervous System, 25 : 292~303, 1988)
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