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key words . fil &R, AEEEHH N E L,
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TNLICEIL RN HELBOBETH D, —
F, RERZHER RIS FOBENTEPTED
HRICEELREZRL WS,

Z Z THILEOM/IMBRRICET 2 FRIR, T
BRERTRENMERAICE L 2135 ) TL(, BRKIC
L, BORMEY BLUERS, 5ICIIEEEREDY
RHEERBOFKE, »5VIIYERDTRAVIO LY
LUBEL, MHOTCEETHDEEILNS,

WAIBRROMESHEIL, BRESLZTNVEHZR
MY EEENFEY, RENHMABEL B8R
THAREERFERICKRINTEL ), 2L TAEOH
WHEECHETIHEEIRECRTZ2L0THA I,

HILE, BB EHECEL T, LT
WBREEAEKD, /<) T7LEAEDONY  R{LE
aaf FEAEDD 2 22 L VBEC S DIFEY L
ENTELD, LeLvwiTnoFELER - @/%
bh, ShHNHETRMBEEZ IERNICRET
SICRAFEFTH-12.,
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NAFIE & 7z 1910 X 5z Murakami'? (377 )
NEEEZFERAL O ESE #ERL, EEEFH
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WiBELrARRL L, LrL Ik, BEE
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Mercox (KHZEA > X%) #FEAL ChEHLE
e L, EEEFHEMBTHRELL. KW TERW
R BEIE L ( Mercox ¥ B LT, BNEES
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T, REIIEIEE B % E&T 5425emnELE
THdH, TORELHERILT L LBEMTII 2V,

EENOBEESIZ S 1 IC Bt 2 WHEEY H B~BIET 3
ZETHY, B2EH» L OAEADEAYNHIK LB
CZETHD, BRYRAEDEERIZGR T ES TH 557,
S AUFTRRIIC X % ¥, 18244F Magandie /il
7> oral phase, pharingeal phase, esophageal pha-
se, N 3EEMEHIEH S B TCLR2DIAFTICL - TX
HINTwb, —5h, SFNFHIci&ELE - TH
DEHHHBEDICL 2L DL ELN T2, &
I TERAEREME (LES) tEitERLE
LOBFROHEEEN, ELOHRVRITLATY
5.

HEOREB LUBEIICEL T, B LN %L
DR L I N, FICEFRMBEOIEE TZ DM
WREICET AHRIIRENLREES & T/,

L Lahsh, REENMMNLEREICET 55
i, BRAREIC D AEBINEC RS & ks s oy
ANEREBRUEICBWIEELEHL2ETH LE
Z6NBicbhebbY, b¥riciENEBEEA
B, )T LAEAELR EICEBHEVALNL DA
T, TOHFMERBTHICIEBH->Twiw, 22T
4 EEHIE, Mercox #HVWT7v b, K&, B
Ut R EERNESN2ENL €, EEEFHEMK
BT RTINS E DRARIBE L BEL, &5ICT
b EE R IR, BYA T, REIOnES
BEEHL, Z20WARNERER2 0EHFENE
5 RIS BEEL 722,
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REMHEBEIUFE
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AEEMESHH/ERICIZ, 250~300g N7 4 R
F—FHT v b & 2kgRIENER, BLUHBRE N
fee P REO—EEERALL, ZRRENEYWAD
EBRICE, MEHFERICHERLALLNLEEN S
v b ERERLC.

EBRFH®

mMENEANERL -ARERIL, KBRS %
8o Mercox T, ZHUIBHKNEH (CL-2BF 21
CL-2R) &~=—x F RoomEft#l (CB) 5%,
FETHEZRALEATAZLICLY, SEom
B CHAL, ¥5~8 9 TEHELHLELZEL,
F BT L )EERYT. EROLEIZ20T
1,083, #5E1320~30cps, BLIC & 5 ARUHEERIZ
0.9%, HRIENHEERIZ6.4%ThHD.

1) v AEBRLEHFUERS L U

SEMEERIEAR D e 5 &

T I —TUKEFTICBIE L TR XER%Z
BEHL, EEsikoEHoORMEE L) ERENIEG
779 2 F 2 —7 % PRI i IR KB ARIC 3
FL, SLICTRBRO—SRICHHEBOYRZMZ,
FIZBEBLZF 2—7 L 0£100me D~,<1) >0
PHUNBETERL ChLBEEHERL, 5123%%7
T AT FEER CERSE Mercox (EA| & BE{LHA
RALZLD) 2EALL., BEAEIZX20~2500T,
BFICTESHIMDEE TITV, S HICHEE T
B2 AL DI, BEANKTT B4 LA
P AN T ARIRGIBAE £ 8 FT1ksh, S LELZM
27:F F CHEM{LE /., BIEOE(LE, AEZ M
L C20% KOH &l T#H 1 HAENE L CHELE
BAEMESLZERL 2,

F7, MEBREBOLEZMETEOZTN LX)
LTHET 5201, BOLHLUELAETHD
HWMBETREIC27G# % HvC Mercox ##EAL, 20
BERNHERICH > THESHU2ER L2, &5
—EBi3, EETEIC Mercox» i L TWa D% E
By a2, AEHE®IZIZLIZ25%INVT—0L
TAFER, 2% 7+ VALTNTReF, pHT.4%
IV NVEREHRICT2REBEL, &bicray
— VER BT T12~ 245 RS, 1 %A R 3
LEBERIC T2 REZEEL, #ET L2 —LR
o THiki%, Epon812ic @ L T thick section &
L, toluidine blue THf L THFFRMFE THEL

2) RRAEENEHFUESNIER &
KR24 77— NHETICHBE L URFEL T,
BEFEIR L 016G F 7 v > F 2 —7 % FiRIc [T
THEL, BEESAEIIR % EIES) IR S ER ) A 35
& USSR TEHF Tiksd, ~o%) ) S NVIRT
BRL, 25I23%/ Y7 TAT ¥ BER CHERE,
Mercox #130mé % AL 7z, &iliEE o & IC Mercox
HESGBAL 0E»IL, BREBOBNENICL -
THRTE, [ETEELLT 0 AEE I E~ DB
DA, BE» LNDEATEST TH -1, BN
BB AEZMHHEL, UTIET7 v b 0Ba LRERMN
BTz AR THUE/ERL 72,

3) b P AEENEHETIERNERE®

FRIC & 0 FEH S - REOT N % BT CIRIE
L, EREBET CREICKAT 5 MBIk %35 H
L C21~22G &2 Z gL, ~ <) >m) »on
B &3 % T TLT N BEER CENRE Mercox
#EAL, BEOBELE, T F0BAsLREAMKCHE
BrBam3e CnNESHFL2/ERL .

4) v} AEYARO MEHEIER S L OHERS

ZIMTEA Ve B

I-FURETICRHBEL TESREE*BH S,
FOREBENGEHOL, ERBERSET CHBIER
AeHBQ—2, 8 -0t 2ERAL (£EH
i A CAYA 1T THABEL 7. :
gENnFN3H, 5H, 1AL 28BILHE
BIEL, Afd T v Al MBS ER TR
> TYAMLEHRE 2 EML 22, ELcHiE3EEN
—HNEEIIZ, WBELELIC25% IV —LT
NTEeF, 2% %774 VATATE F, pHT.4%
A NEBERERICCEEL, BT ALI—LRT
Bk, BRREHE (Anderson?®) #4T- CHIMT
EZae L,
UEnRBECL->THBLNEZT Y+, R, &
NAEEMESHER, LU v | £EYARML
BEHUEREFEFICKEL THREEI S, EEKH
WHETCTRELY oIV IOATHEHE L 7Oy
7L, Thx &AL CEIKOA 4+
YaA—F1B3BCTE%#&EEL, SLICERSAE
B3 A TEMIER L Fikic £8#LC, IMS.P
15 EREFHEMETHEL 2.

&2
H16 7 v b BEEE M B S



MEHNEIC L 5 KERMME N EREOEEE T RAMBNTR 1391

Zo FPREBEIAMILY, REOAFEZOOUH
B, B8, *IRTHE, *EHR, MEEER: L
HEEENERB LN %55, REROMEHHNE
BTk, NELIVHEREBOLERET £ ToORIC
ZTNENHHS 5 LEBEIrBEI N,

B, ERAFENHETRNLFEILLE-T, v
F OB MAEER & HICIZIZL BB MF HFRHIES
n 55, WEICIEWERS S Mercox DAV AT
T, BELBIHUNIBLNL» -2, 22T, &
FTHONLHUNIZPRE, Thbb, [RED
HEWBE L NPEMMENE S DABEELTHN %,
S, MERTTE, BIUREALDBREL, HFnTH
BomEHHEZREL L6 EBOMERHMEE
BREL TUTICRRS,

FTEEH2m, REH3~3.5ecnDF v | AiEEE
mESHY 2 EXBFRMEOHILATIHMI L N BE
T5E (K1), KEENMIITIEL EMMEED
L, ZORBICBEENRCMEHELHICEE
TlarsaERAmcEA TETL, foHFm
EBORERLTCVWB0HBEINE, o3,
BLIE L e b RE 2 RERABOHYICHZY
ETL T3,

KiZ, M2 RSHUOFEELANEYIE T, HD
LHHEENMY, FTHARRERTH L5205
BREBOMERITKRDIBICKINTES, T4bh,
EZBONE (TA) 5LU8HE (M) oEMMEH,
HETRORK-OEEH (SP), 2L THEICEL
BEFETEMALESE (E) ¢H 2. BHRERNEMM
EIL200~300u PEERAEL, ZTOHEEEHNS0
p NME (KE) »HETEICH-> TEBL TS,
YIETREIZ, EER0~100unMtET20EHE» L%
N, FPETEHLERIEL, mHELLAE K
PETLH, TNRABMEBENHERICHSL TEL
72LnTHS.

Znk5icTy PRI 3EOLERICLY
BRINTWEY, KCEBOOEFEICOWTE
WU BEEIT- 2.

FFHML ) BELEH T &, RBOMIE
B #MtET 2 KBRS & UEIRIE, BoHF@EIICS
LT, H3kcRondLic—HzHnErEER
BEAEFEANEY, Fo—8IEE LICEF%ETL
THhLREBSHETE, Ebic, KBEILKALTH
Biz: (K4), HENELBEEH0~1500 O
HERDEROE@O> REELZ BB > TV 5004
LB, TR BRENEIC ST 5 EMMER

(TA) Th5., HEOEMOERL, K3 TAHS
NZERRE ) HEL TR 2 ETT 580k (A)
I NHEZT, LR ULBORK (V) ~&HEE
T3, “BNEEMOEBOBETICIZ, BEOEL
EMMERIERL THREENS.

5 i3RBONBBHOEMOMEMLBEL T, £
NTROBBONERLBELLLNTHS, HE
(M) i, NHENM%ETL TRZBIK (A) £
%52, EHEATL 2 EES ~10¢ B MER
Mo, THANCEKEL B> THELHRIEE %
BL, BWEE4L T3, KT nEMbDER
BR4RoeER (V) Iail, 2ok
BRE 2D AEMNMI A MEET S,

INFT, REEOLEHU LML LBELL
BRALEBL Y, KIS, BROOEHFEZREL
s, M3RLNZEILHBEELE L4
BETROER BLIUEETEMLERLOBEYL
mEL.

BRER2zECHENABEOHRBLESN2RET S
E, B6IcRbna L9, BREBICELICaBLL
POLXETIEISET 280k (A) &, ZhucikfTL
THETE» LM T 28K (V) La3lEns,
BLIEHBNEHOKREFTREL THETRE 2548
L7282 R 7 ThHb, T IICIZER20~100uNEE
T MEH»rBEEING, ZTONMETRELERICE,
CENEMRIICETT 2008k (A) &, &
RICHERTL e b WA L THEET 283k (V)
EXNRLN, ZTHHITHEMICEEE L T submucous
plexus 2B L TV 5%, F/72, KA TR HBEME
M EROWEERMIC I, BE20~30u DAEH»HREL
LR R T, KETE LMl E 5 Kk
KARTA2NFBEINS, KIZZ 7 submucous
plexus # I K THET S L (X8), HETEN
Bk (A) &N oEL 228U, 512 DR
L THREFBO#EBROEHEME 2N, b
BYAEL 2OV ERIHETROBIRKICASKL Tw
5,

Uk, B6~8icRLizkic, 2oL %
HLEBELBIRE, HETEBICENY o 2#tEL
ThtL LI B CTHIEEAR T EETEMmE
WERL, KOTEEENMUEIRE 20 D HET
BIoTETS, METRBICBWTIn Lo mER
submucous plexus # g3 % 5%, #IRH—TRITH
FHERLCHEREMUCKRET 2 L5 cBs
Ins,
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RiICHEERNFHEUONER & ) EETEMALE
WEBLIUHETROLER*BEL L.

TTHUNOMEALLHNEANLNBETS L (K
9), RoLAH»RNER, THIMETETH S,
BE S 5% 5 submucous plexus (SP)
L, TONEMICBBROLETEMOLER (E)
PREENG, TOLETEMLERZEIKATH
BY5e (M10), HEEABGEZHELEEICELT
EH*A EE THEMOERIZ, BEES~10p NEMIM
BEHEICTEWEL b s, REFEI00~200p, FE
50~ 80u NEERMICIE - MEANES BT+ 2L
Twd, ZOEMLERBIE, HENZLCKXTE
¢, BETI2i3 submucous plexuursZRTE5,

Bhic, METED LHEEGRE By ChERA
BItEr8ke EETEMOLERS X UMBETRE~
TR 280k & NBEZ BHRRICT 2200, ¥ETE
i Mercox # 7gifi & &\ T EIC & Mercox #&
ALZSHRZ2ERLBELL, CnFEICES L,
WETROKCOERZFERBIC KL 22 Mercox o
WOPIEBNRTL v, EETEMMLER LR
WEBMBEOADESICBEINS, NIliZD
EALAEALVBEELZLNTH LD, HBETRE
b EATL CR7/NEIER (a) 350 L 275 M
mE:%N 2~7HNFIEWEEC NELT, #HE
KEEEEAL, S 5ICEMLERESIWEL T
HWCER (v) &%), HOBIREAKL L L4
BETRATHL T2, X123, AEOWETREE
m%&ic Mercox # AL 72#1#% % thick section &
L C, toluidine blue THefs L ¥ SAMMK CTHEL
A& TH BH, HETEIZ Mercox THAINTH
NEHICAITZEDE LTRESN, HETENL
Bl nRhicBNTWS,

Uk, ZvtofEREOESUORREDBER
RICDW TRz A, B I mERE I hRER
NENEDOBICRFCEIBER N o7z, 22T
RiICEETHOMESHNOBREHERICODVWTHENRD,

BT 51 2 WEBEIR, ERMCIIHEHD
EFREEN LY, EETEMOEEKETE
MEBRDETICEPRED L RS ZFR» B LN

(13). MoEf»&E, HEHF,rETHEH, &
ETEH0 EETEMOEEZ, BiiEI<IcLid
v, BHEOFAESABHIKREICKICEYY, MBI
AT R CRREE ML %  TRVE
PR LEDb 4 ~5FNBEEEERL, BUBLE
- TRME LT ERRBNOBRAE 2 ¥R RE HEM

®—

MEHE~ L 473 5. F 72 submucous plexus Tl
M HRICETTH L5102, RWTEETE
MILERY B IEH B HEL ) COMERIIEL R
L, E5ICH%ML CE 7 submucous plexus~&
EHRLTwd Ly icBgESIN.,

28 REAEEOWMMERESE
KRABEEOMEHT & WiE L MR L D BREL
2, BLicHEECNE 2 ABEOMEHRY L KRE
LTEILBEL 2, RRAEENONERERL, 5B
J& T ME O FEAT AR KA AT 55 R TR S 2 X
TELHEEBRWTT v FOBE L ERMIZIELT
HoledT, ZZTRMEBICBRZZ LTS,
R4z R oMmEE, X15IHNET, RoLks
MM, THAIRETHSE, AR (TA) i3
—BOEMME@EFR LN, ZORE K IEHHE
FLTS, AEMIZETT 28RS L ORIRT
BB EIRE D 22T 2HEOMER (M)
2@y %Y, B, BEENKLLEE 5, BEE
#910 ¢ HDEMME A BRI YA L 5 2 8RS
EEEHRL 2, HEEMALER (M) 2R15ic
Ronsd Ly, 8w mBET L Zoh b EIT
L, WEBIIRENE > T CIcETLTWS,
HIETRICIIER20~2000unBE L OEH, T4
bbb, MITYHB*EV THETEICEL 2Bk
(A) BLULETEMOLERD LB %2 THE
TRICENVEEZBUAEHK (V) »#tEL T, sub
mucous plexus (SP) #®llL Tvw5a, E5ICH
fEicmEL Tk, By EETEMODERE (E) »EE
Ansd, FETEMMDER : submucous plexusi
BENBENWEICAHLS T RELERZEL TS
(X14),
BEESMIERICIE, 7Y FOBEERALLIEH
BE2ES{Er0OEIALNLEY (H16), BEH
NHRLEEXRET 2 L (M17), HEIcIKL
THLMBETRICETSER (A) &, BETRE L
DR EENTEEMICH T 2885k (V)
HEEEND,

RISz REEONEFH UMM L VBEL 2 LK
TEMODEMETHS, BEMIL DRETREICEL
B IRIE, MEL LKL CTHERERE D LE
ETCEHLE (BES5~124) &4 b5, hh
AR HEYE L TAEZATEOTECEBHREE
(1B40~200u) 2 KT B, & LIS Z DEMMEIT
BAEIFAHRL, E2HEL THETEBICED, 22
MEET BRVEIRICEKT 2,
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F3H b AEEEONM MR

bt AERONESHT LM, ME, BLuU
AEE»LBREL, SLICHBHIZVWIIHERER
NnEFLEBRELEHHE LA LBELL, LA
BEONEBEIHEEETE, 5 L UOHREEEE
IEBWTRREHILIZ L T 3%, #HABNCIET » b
RRREBBETH 5,

1913 R OB, F20I2HEMTE T, DHLFE
AR, THHIGNMITH 35, BEENMERR
ML OSR (TA) B & USHERNSRE B ISR
(LM, CM), METRMmMER (SP), #LTH
BicEl 2 EETEMOLESE (E) 2 bh->Tw5 4
BETEOMER: LE T EMM0ERI, HFESR(X
19) TALNBEIICKREL I RN EZL T2 b,
ZHIZREEMIEOSGEEICHELT S,

Kiz, MFCHWEHFLBHB LY LETEMMLE
WBIEEL I TOEROMEHENHEMCOWTERE
L7,

27, R2LIHROWEIE T, R LEhraEs
fl, IOTHFXNEBTHS. E19, 0TLELN
ok e, WERKOEHENEERI~20 u NEHM
mERIE, TNEFNOHREDETIC—HL TEX
THLICETLTCS, FHAEHBOEICIZ S|
nmE (EFE50~150u) HHEBEICETLTEY,
plexus (CHEAMAL 2HBEEZRL T3, ZHZHE
HeETT20ERECTHORGREBICH-TE
BOEHLTEY, ELICRANTRT LI ZHRE
FEVCCHETREICH BIlkOEIBEINS, K
213MEGRE (LM) onEn—H2kELT, =
FEE*zETTAMEZHH L LNTHE, 2
Ti3, HETE» L&®BKHE (CM) 2BETZH
BoBRmEICEL CETT 2RVER (V) &, M
B o0 (RIS ETT 58Ik (V) &
WREINDY, MBIV TARL THEGR %
BuwtaEMlic i TtiTl.

BREONEMICIE, WETREOLK BEL-OF
HrRoNnsd, HBIERFROLMEREERE
L THETE MEHZ A SBEL, X243
BEoOMEHZ#BREL CHH» SHETRLERE+
BELLEBETHE, HBICIHRL THETREICEL
-8k (M23%KEN) 13, WHICAHKLcnb, [
L CTHETRICEL 2@k & RIcEICEZ L
TERMEEATL A bMtEL, S5iICHluBEHLT
HomE@E2EEL WS, 2, HERABNE
HIED b DR 2 ZFT 5 SHOFRIEICERLA

WEMLZIZEMELTEY), INLHETENE
B mERIE, I & < HEL 72 submucous
plexus # M+ 5. F-HUNELKFICIZIEET
FHMEWE (E) ALN5,

W TR 2HET2@RIESBL T ERL, HE
BERBICEWCR LI L T EETEMLERE%
L, 8 T/BIRE 2 ) THL THIEETEOK
WEHIRICHE ¢ A%, RKOR2B5~32TINbDHF 2
i P

X25i2 submucous plexus & b T 4 M EHE %
Es» LBEL R THE, WETE» L ERLT
@ik (A) »u L T, WEERRE CE L EM
mMEEIHREND, 20 LETEMNEEEEE
PR & DB L 721&H 26 TH S, BET ~20u
DEMME IS, BEMIEITL 2h' 5 WikD OB ERE
L&v, —BNTRELAT (B20~75u) DOHIKE
EEERLC, MEERFEE ERICEL CHHT 5.
& LI BHMEEO—EIE, BREEL R TEL
CHRBMU Zd MECH > T bEY, &E100~
~300uNEEFERL T dh, Tk hERIZ
Ty FRRRICRRON L o723 DTH S, 27
I ZNEEEELBITRTREL LD TH B,

F7, b FEENEETEMLEENELER, =
Nk hEEEENMIC, 100~ 350u DR TIEF
IZF5:E2100~300 0 D FIRIEER (X28), BHEE
75~2004 HEE90~130 D HEREE*HKT 23
DLRLNE (X29). b &FikmEEE, X2, 270
ZRAIFIE L L THESET B L0 LD e FPHKRR
NTV3EHThH3, —F, AEREEL, EH0D
ERrMroBREERYBEL LI ICL TBRENT
BY, ZOEMMOEIIE 2 Hic xR,

IS R26~2902 7 L 7 B4R M B O BRIl A~
ZEHE, HEEELEIC—KT2L0THAS,

X30ix, LETEMOEEN—HEHRELT, *
DTHOMCIER (EE0~T0x) 2HWL 7218
Thd., CONEHIETRE»L AL TET,
HIREER TEHUICHUE L 2/NBIIRTH 5. /INEIIR
ISHAENC i L CEMMAEHE & % 255, Zoftus,
SENMEFNIECH > TERHELTWE, ZHiIZE
26, 21ICR L e BMOEBENEEABIC L - T B,

RISTZENAR (A) H»HEEEERE CEMMEEE &
D, BMWCTEHIR (V) t2sBF2RLALDT,
321z, ZniginkiETH o, MK (a) » o5
I L7 EHmEIE, 2N T3~4E, $vdon
T E D AU A% { VIR L TH B kg % ok
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LBk (v) KFEALTWS,

DE, 215 5H32F CABENMIKICIT-» TH
B o bR TEMILEREZ TN LG OHEME S
2R L7ch, K320EMRIZX23, 241 L -¥5ET
BicEr Lz #MtEL, —EIIR2ICRL B8
FEOBIRE > TERENMINKRT 5.

B4l 7 EEVAIROMME L E RS

REY AR NERBR L NEHENTEL LRET
5728, 7v FEREEOHBFEYLBEYWA (T
-7, 3H, 5H, 18, 8LU2:8%0WA4EHD
WSS 2ERL, ZBOVLSHMEDHE &R
DRIE % ZRERICHEL 72, 2 —EHYWAROM
Bergbrl, EEEFHREMBETHREL L,

i#% 3 H B oA S AR EINT T 0 = A T TSR
1% (X33) Tz, BB (M) & & %8 L& (Ep)
BEEICHER L TRAL TYw B L) IcBEI NS,
BIERHBESHRIER (X34) T3 mESHR IS Kk
HLTEY), MHAoMTHAZNWI EEZ2RLTWDS,
F72, ZOWBEIICIRENTRT L L mEicHE
LT aHENIREIRKE L TEHLND, Lb
LIE R TIOMREBE2HET S L (N3B), TT
KEBEEOMERE L ) ERIS5~60u DEFKKD 51T
WERKNEEIBHOLNDL D, THRIFELENR
HFEHC—HTHIHENTH 5.

KICHES5 BB TR, 20L& BEMME TR S &
(X36), *ELKEICEWESRHEHO—ETIZEE
ICAHAIDIME & &L TW 2V BEINED, ¥
BETRICHST 255 E o IR WAL Tl
FmMESHOKRELRMHFRLNG, TRERD
BATTCHO/PMMENETITETH S, H3TIZHIX
DYE RIS BN EILRIETH B Y, 22T
IFHET B ORMIE D & xHA MEREIC @ - THlV
HAMUTBICEELTED, S5y RE
HEETICH> TR(HEL T A& BESH,
EET o OWEBERICA 5N 5 EMME R
BEZHRL2oH 2 RELZE 2 LN, BBICHE
L5846 (M38) TRREBOAFEMENREIFL 72
BhrRLN, BE2L80~200ut B ZX->TW5, L
»LEFEDOGBOLEBCRLNS L) b—EHE~
DETER L, BFTIHARARETHS.

Mk 1 8BIc 4 5 & (X39), WAERME DRI &
9 LoE#&IZIZIZTERL, YARNEE L LEHN
FICIZEREO~80uNPRRKVILEFLRLNS. T2
L EETHOEMOERL, FM0ICRT L IICESIC
MUT, TREUPLBERIECHEELRT LS

F

B —

I Twd, Lalids, WANHOnERNE
TERMEICZ UL, NEHEED ST G S sub-
mucous plexusic & N FFIIBAE T V.,

itk 2 BHOWARLEHE T3 (X41), MmE
BEH L I3 ARORMIIBIC R L 2> TV 557,

Hommic s s &) ke hoBiile, Ko

EHICRLND &) wigviAAIc L 5 LR TEMM
BWROENY L PAIBEEIMTE 5. WATRDHER
HEOMIEARIE T3 (K42), TELTIEHHHHE
Mm%, submucous plexus, 3 XU bE TEAMM
EENERMERPBNTESL, L LHEOLE
BoEiTZ, EEFITRLNSG L) H—ENHAE
FFEZRL Ty, —F, EETOEMMOER,
H43Ic A 513 & JICIIZIERICIE W RS 2
BRLTED, 72, BETOMBKETRICIZEZEH00
UDOKCIEYFETL T ED8EBEINSG,
BEEOEAICIZ8 — 0 s TR EFHERAL 2,
441315 2 B B DAROEBER % FEM L D 8
BL1ETH5, BEADBERIIEMOLE THE
nAgRoERE LCBEENR, BRAOEETE
WM ERBIIEKEE 2R EBEE LI ICE
RAACEY, RHTEREICRICH > TEAL T
5, ZHIIRREROEB LR A ZAFHEENE
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A scanning electron microscopic study of the microcirculation
of the esophagus
A vascular cast observation
Shoichi KINOSHITA
Department of Surgery, Okayama University Medical School,
Okayama, Japan
(Director : Prof. K. Orita)

The fine distribution of blood vessels of the esophagus of rat, rabbit, and man was studied
by the corrosion cast method. The vascular casts were made by injecting Mercox into the
artery of the esophagus and removing the tissue with 20% KOH. These were observed under
a scanning electron microscope. In addition, the healing process of an anastomosing part in
the lower portion of the esophagus of rat was observed by the same method. In each layer
of the esophagus particular microvascular patterns were observed as follows: 1) At the tunica
adventitia thin capillaries formed a coarse meshwork, and large vessels ran through this capillary
mesh in places.

Capillary nets of muscle layers were thick and dense. These were composed of two layers
which corresponded to the longitudinal and circular muscle layers. 2) Arteries of the sub-
mucosa ran longitudinally, and after branching or anastomosing, formed fine networks in the
submucous layer. Numerous veins which pierced the muscularis mucosa from the lamina
propria increased in diameter and also ran longitudinally in the submucous layer. They were
connected by numerous cross anastomoses and some perforated the muscle coats of the eso-
phagus to reach the outer surface.

These vessels in the submucous layer constituted the submucous plexus. 3) At the lamina
propria small arteries coming from the submucosa branched out and finally divided into capil-
laries. These capillaries formed a coarse and slightly elongated polygonal meshwork. In man
the capillary mesh of the lamina propria projected into the lumen of the esophagus and showed
a similar appearance to the vascular pattern of the villi of the small intestine. Small veins
receiving their blood supply from the capillary mesh and connecting with numerous cross
anastomoses ran longitudinally in the lamina propria and finally joined into the veins of the
submucosa. 4) Microvascular patterns at each stage of the healing of an anastomosis of the
esophagus were observed as follows. i) 3rd day postoperation: Vascular casts were lacking
at the site of anastomosis. By observation with high magnification the buds of regenerating
vessels were found at the wall of large vessels of the anastomosing site. ii) 5th day post-
operation: The regenerating vessels had elongated, and anastomosis with vessels of the opposite
side had begun. iii) 7th day postoperation: Revascularisation at the anastomosing part was
almost completed. The microvascular pattern of each layer still remained irregular and showed
incompletion of the regeneration of blood vessels. iv) 14th day postoperation: As the consti-
tution of blood vessels of each layer of the anastomosing part showed almost normal appear-
ance it was assumed that the healing of an anastomosis of the esophagus had been mostly
completed by this stage.



