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XL oIz

BEORY EEXHEFEIZE % #1b 3 Barrett &
Hid, AEEOREMBEE L Sh, BRtaEs
BZOFERTH BV, 1z, AEBIITHAECFRT
255, BURBTHTHAEICE <, ZORE N
PEE T2 ZENRBIN TV 229,

B & BIEFHRE & ORR 2 ERICE S 2 e
LT, #BYERROREENHR TREMELES R
L ENMESNTOEO, i, FEHIOKREH 7%
kb, v FOBRBATTHEBRL SRS Y3 LR
FEDFEEL IO, A S ICHTEAMRE I 2 LB T
EREIC R LR IESRE T 2 T L 030 S5 s
ENTWEY COFEER, BT 2+ i8BK 18
RIEFHIED promotor £ LT T% <, initiator &
LTHERT2mReM2RLTW 3,

ZOHMBRRE~BES L U+ HBRr Z2h2h
HRSE, OFNOUTEESHECES T 3 5 2 =8
s LT3t 2HBE Lz,

T e FE
1. EBMEB X UEESMN
R E250g Fith O Wistar RS Z v b % A\ ie,

<19954F 3 H 8 AZE>RIRGER.  E B2
TO20 SRHENII— 1 SIRASESEE 2 58

Ty 17 —YIZ3ETFOAN, FEIF22+ 3°C,
®E55+ 5 %R BT L, f%Hd CRF-1ERE]
¥t (B4 Charles River #%) %, #EKidA@kz
52, EBRHMTEBEFORS I VoS WiThh
Moz,

2. Fi

USRI RE, YISl I —FTLORAKET TR
MEERIER I CRE L, I T OEM 2175 7 (Fig. 1),

1) B+THBEEHFER (duodenogastroesopha-
geal reflux : DGER)

HEMELETEL, EHRE 2L FRk 2
HLibr, ZBFEEELL, Treitz 88 X D 4cm AT
BOMUTREEBHRBYE 21To7. ZDFEMI
o BT HEBRORSRSAE BT T 2,

2. THBREHETFN (duodenoesophageal refl-
ux : DER)

Befik, + By zEmEaL, EErsrL,
Treitz 8% & D dem ALPIRIOERAL©, S CABEg
MEETok. ZOFMCL>T, +ZIgBKO A
RE~MHT 2,

3. BWHHFM (gastroesophageal reflux : GER)

HKEMREZBEL, EFAELYML, SHK R
B L7z, DT, MR ETE &+ e L
TEBNIR BB L, 20bE, Treitz WE LD
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Fig. 1 Operative procedures

L,

DGER DER

duodenogastro- duodenoesophageal  gastroesophageal

esophageal reflux reflux

4cm ALF9EICZeig 2 Y08 L, ALFIEIG %2 L U Nind
%4cm O CHEITREEBYE 21T, Bl
Wi & % BT R mAME L., 2L T, UE
R 5 10cm KLFEI 0 Z2h8 & YTHEZ2 85 o ORISR &
PRIRYE L, ZOFMHCL->T, BROAMNRE
~HHT 5.

4) FEFFFEM (Roux-en-Y : RY)

Baehg, +oiEBwm s L, Treitz @& D
4em ATFIBIOERAL TG 2 V08, M 2EE L LA
BEEEREY & 2{To 0, DWW TYEEH» 510cm AL
PRl 22l &« YT Ze 8 oo ORISR & 2 Alx & L
7o, ZOFMTIE, BRENOHFITE V.

5) BBAMEET (sham operation: SO)

P, MERENERER £ FHETRIEL, PBU .

%, MLEWEE, $XT atraumatic needle £
7T-0MEY & REAE AT 8 $tOLBRHIRE T
fro7-. Ffitk 2 HREIGEKRE L L, 20% 1 O
AEARDHBEEGZ T, FHiEOEEZRRLI:bDEE
HE L L, EEEWESGETRITS .

3. REFHIREE

EAFHHOFIREL, YrFrz—T VIRARKRRTT
FAME L, FHHRMEC X 2HRE S OBBEBYS
& D #lom ATFEICEBR 2 4-0B4R TR%E L. X
WTEEN LA 2 EE I EBERES s SR L, TR
BETORS CRELVML, WEahi/NBL L
CAEEREHE UL, RERRE T LS, AE
i, s, FiRORERE O pH % Digital pH/ION
meter TP-100 GRE(LEFRRE) 2V CHIEL 72,
XS EVBREL TV AEMTIE, BEHHL, K8
By -o TYIBAL, BREREIRE O pH £ 8IE U7z,
B8R I310% R < ) v I C24RHIEER, BEREH

GER RY SO

Roux-en-Y sham operation

reconstruction

¥ 5 3mm fEIRE D step section Z{ESIL, X7 7 4 T
AELY:. ZOT Oy 7 E5um TEYIL, ~T b EFY
V) ez Vv g, —E periodic acid schiff reaction
(PAS RIE) I & BB HRERITV, HBFHICRER L
7z,

4. REFERIEEE

Fig. 2 a) Regenerative thickening in the middle
esophagus of a rat in DER group (H.E. X40). b)
Intra mural cyst with basal cell hyperplasia in the
middle esophagus of a rat in DER group (H.E. X
20).
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BEOMBENREL, UTD6 DL i,

1) B4EEE (regenerative thickening : RT)
EEDSEEL, EXEO2EUEOES 2RTH 0,
L ROBEE I R IC R, BSOS, ILED

R, T2ALER2HE> (Fig. 2a),

2) EISHIFLEAZEL (basal cell hyperplasia : BCH)

HEEMESEEL, EFOBEIDI% 2 ED
250D, LELIFENEREHES (Fig. 2b). LEOD
[B#EE, RinTws,

3) €7 (erosion: ERO)

LEOSHEL, REMMOBEE2EDS L0,

4) £¥ (Dysplasia: DYS)

RV LEBEET, BELoPRBEORESESRT S
DT, BB TEBLEL, #BORGESHEML TW1 5,
EROBBEIRRIIH 2 RIEINCELNTS
D, HETE~OBREIIED >k b o (Fig. 3a).

5) Barrett -5 (Barrett’s epithelium : BE)

RERV LEXME L Rl B s b - Tw
52H D (Fig. 3b).

6) &

Fig. 3 a) Dysplasia in the middle esophagus of a
rat in DER group (H.E. X33).b) Barrett’s epith-
elium in the lower esophagus of a rat in DER
group (H.E. X 40).

M & 2 REREO EBRTIS

Bt 288 78

Fig. 4 a) Mucinous adenocarcinoma in the lower
esophagus of a rat in DER group (H.E. X20). b)
Direct invasion into the liver of adenocarcinoma
(HE. x10).

MfaZ & ik Lo RBH R S 5 BT,
HETEUT IR EZED 5 b0,

a) BE (adenocarcinoma: ADC)

IRED 2 IR 2R 298 (Fig. 4),

b) WY LE# (squamous cell carcinoma : SCC)

REEOHELERL, EBRFELE~OMEE2R
3% (Fig. 5a).

c) R ¥ L % (adenosquamous carcinoma :
ASC)

BME L RFELEERS OB 1 DOBBENICEELT
VW 29% (Fig. 5b).

AR AR 13 R EUR VB (8 8 BR) 't
W, HEHBETET 2L D% mp, b ics IS
T5b0% a), ASHIAECH T2 D% a,, B
S ESEREERD L LD a, & Lz,

5. WEEHALE

BHEE I PEME L BRRZE (M+SD) TRLU.
FIHEORE X 2 BT 21T, 558 % FRETT
WV, YR L WIS X Student D tBE %, B 545
&1x Welch O t RE 21T 72, BEOHERDOBEIX
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Fig. 5 a) Suquamous cell carcinoma in the mid-
dle to lower esophagus of a rat in DER group (H.
E. X20). b) Adenosquamous carcinoma in the
middle esophagus of a rat in DER group (H.E. X
20).

Fisher DE#EHRTITo 7. BRES B AXBEEEEED
DEHEL,
#w R

1. BHhEE

DGER £i312FE, DER B#i3130t, GER B3 16[L,
RY E3110E, SORI12IETH o7z,

2. EEODEL

AR I ERECEERER R o fe, EBKETE
DOiEEX, DER B & DGER HizhoRIcERBER
B -7z (p<0.01). DER # ¥ DGER Hic 3EEER
%<, SOREIX RY B, GERB L D EVHERLNS - /-
BEEZiX ko7 (Table 1),

3. AERSETE pH

FEAaEO pH C3ERBBTERER ko, b
HE L O THAED pH i3, GER BIZ 2 OO L D
BEWEMET(p<0.001), DGER #ix, RY #, DER
B, SORIVEBCEMETHY (FEHAME  DGER
vs. DER or SO ; p<0.05, DGER vs. RY ; p<0.001,

13(1633)

Table 1 Initial and final body weight

Initial weight (g) Final weight (g)

DGER 236.7+23.0 269.6+54.1
DER 242.3%10.5 252.31+64.9
GER 235.0+18.9 395.3+52
RY 240.9+18.9 358.6+45
SO 241.0x15.6 426.0+84

Initial weight : ns.
Final weight : DGER or DER vs. RY or GER or SO; p<
0.01

Table 2 Comparison of mucosal pH

Esophagus
T Stomach

upper middle | lower

DGER |7.29+0.44 1 6.85%0.2 |6.67+0.26 | 2.39%+0.26
DER 7.42%£0.38 | 7.25+0.31 | 7.22+0.31
GER 7.25+0.59 | 5.83+0.97 | 5.03+0.99 | 2.33+0.57
RY 7.65+0.37 | 7.37+0.37 | 7.18+0.37
SO |7.43i0.23 7.34+0.36  7.05+0.37 | 2.07+0.4

upper esophagus: ns.

middle esophagus: GER vs. others; p<0.001, DGER vs.
DER or SO; p<9.05, DGER vs. RY ; p<0.001

lower esophagus: GER vs. others; p<0.001, DGER vs.
SO or RY ; p<0.01, DGER vs. DER; p<0.001

stomach : ns.

T : DGER vs. SO or RY ; p<0.01, DGER vs.
DER ; p<0.001), B SLHHLH2H X pH 3
ETLTWw, B2RELLZBWORE D pH I,
GER¥, DGERH, SO TR EREV R ol
(Table 2).

4. BEOWRMATR

DGER B T3, BREZEBYERIITHERTH > 72,
TEHAHEIL, WOLRNROD MR TEDLN, Bk
ZICIEEL, MMh% RO, FEHAEORMBER I3 HE
T, BIXEEL, BLLWMMEED L, AR
EEraEEE»&E-> Twi: (Fig. 6a), PTFHRE
LY AIRMI, EEHROBER % T3 ER3EEED 5 25,
BEAOHALXFLCEEZRETZIELRTER
Mo,

DER 12 DGER 2 & iIZRIE AT R T, AWHRAIZ
REHEMCEREro 7, THARETE 2Hciigs
BlE 0 2EREREREE2FAD T (Fig. 6b).
ZOMOBTIE, BLLHMMNERL, SEROBER
T oH, ARMICREERETS 2REETEDRP-o
7z,
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BF & B RERE O BRI

His=st 28% 785

Fig. 6 Macroscopic findings
a) DGER, b) DER, ¢) GER, d) RY

GER O TEHAB IIBRELE L, MEE L2 0E
TH5H, FHEHT, BEES v, WEEHIIHERE
ECh-o7: (Fig. 6¢c),

RYBRBEEZRENBELRSL, WEHKIIHEET
H-7: (Fig. 6d),

5. REDHEBFIFR

FER 13 DGER £ 01041 (83.3%), DER B 108
(76.9%) W41, GERE:, RY B, SO IIED
Bidodz, EREERL DER # L DGER i RY B,
GER B, SO L LNEEIZE» -7 (p<0.001)
(Table 3), DER # & DGER BEOERERICHEE I
ipois,

MBI A5 &, ADCIX166Ics8®, F4eRIT
DGER #£75%, DER #£54% T, RY &, GER &, SO
HICHAERCREENED» -7 (p<0.01), ADC D
FEWEETIE PAS ez U7z, SCC i 3R ®,
F4 i3 DGER #17%, DERE8 % TH-7-. ASC
i 4 B, F42: i3 DGER #17%, DER #15% T
Hoiz,

FROBYERE I mp: 16/, a, 0 41, a,: 2@,
a; ! 1 TH o7z (Table 4), a,DEEEERITET
H -7 (Fig. 4b), EEREER|DEEHER X, DER i3

Table 3 Incidence of carcinoma of esophagus

histological type of carcinoma
n | Carcinoma T —
ASC

| ADC SCC
DGER |12 | 10(83%) 9(75%) 2(17%) 2(17%)
DER |13 | 10(77%) 7(54%) 1(8%) 2(15%)

GER |16 0(0%) 0(0%) 0(0%) 0(0%)
RY 11| 00%) 0(0%) 0(0%) 0(0%)
SO |12| 000%) 0(0%) 0(0%) 0(0%)

ADC : Adenocarcinoma, SCC : Squamous cell carcinoma,
ASC : adenosquamous carcinoma

Fisher’s exact probability test

Carcinoma : DGER or DER vs. GER or RY or SO; p<
0.001

ADC: DGER or DER vs. GER or RY or SO; p<0.01

mp: 618, a,: 118, a,: 2@, a,: 18, DGER &
B mp I 10(E, a, © 31H, a,, a3k, HEZEIH o
7o, HEBBIBI DIEEELEE R I3, ADC it mp © 10(&, a, :
418, a,: 118, a; : 1T, SCCitmp: 218, a, :
118, ASCitmp: 48T, BEEik -7, DER
HOTHARBCREE LR 2Hl0ER L BEERER,
16lix ADC CHERE I a5, 1 #1112 SCC THEEE I
a,Thot,
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Table 4 Depth of invasion of esophageal carcinoma

Number of a2 a3

carcinoma mp al
All cases 23 16 | 4 2 1
DER 10 1 2 1
TO

group DGER 13 3 oo
. ADC 16 | 4 l

istological
type SCC 3 2 0 1 0
ASC 4 4 0 0 | 0

ADC : Adenocarcinoma, SCC : Squamous cell carcinoma,
ASC : Adenosquamous carcinoma

U 2oREiB L MBS IS ko T,

¥ B % T, RT X DGER £100%, DER #
100%, GER #£88%, RY #73% C 4 Ml X EEZ R
ol b, SOFED 0B EHRZ EFEBEHRERIE
Frofe (p<0.001),

BCH ix, SO# 0%, RY BH36% THEEZIIZL,
GER BETIH38%IcBY, SO L D ERECRELRS
ot (p<0.05). DER#E, DGER FETIX100%I1258
®, SO, RY #, GER# L D ERECHEESTE L -
7= (p<0.001).

ERO i3 RY %£18%, GER B£19% T, SO L FE=E
X772 DER £, DGER #£13100% 123, SO &,
RY#, GEREBEI VEBEHKEERNE L (p<
0.001),

DYS ix RY #£27%, GER #19% 2380 12435, SO B
CEEEZ o7z, DER &, DGER Fi3100% 288
», SO, RY B, GER B L VAR CREELE -
7z (p<0.001).

BE X, RY #18%, GER H13% 1z /248, SO ##
CEEE R s hol:, DER#E1392%, DGER & X
100% 12588, SO#, RY B, GERBE LV ARCRE
ENE» o7z (p<0.001) (Table 5),

SRR EOSREAD &, BRI X 2REOE
1bix, Y&ER» & OflicEms- ¢, BE, ERO, BCH,
RT OIEICFE D7z, ADC X, ER(ImIcREL, B
Bz BE 2@z, SCC I, 1HDAMEHTIEICFR
&1zh3, #OMEHNZ BE 289 3 FMic BCH, RT %
btz SCC D 2 #l & ASC %, BE OfEE X b Oflic
F4: U, FEBw BCH, RT, DYS %237z (Fig. 7).

£ =

AMETCREED L U+ HBBERSEED 2 WIER
5T, HEAEAFFR T 2 €7 )V % Wistar R
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Table 5 Incidence of histological lesions of esophagus
o] ’r [ 8w [ mo | bvs |
DGER |12 12(100%) 12(100%)
DER 13 [13(100%) |13(100%)
GER 16 [14(88%) | 6(38%)
RY 11| 8(73%) | 4(36%)
SO 12 | 00 %) 0(0%)

2(100%) |12 (100%) |12(100%)
'--1100% 13(100%) |12(92%)
3(19%) | 3(19%) | 2(13%)
118%) | 3(27%) | 2(18%)
n’o%) 0(0%) 0(0%)

RT: Regeneratlve thlckenmg BCH Basal cell hyper-
plasia, ERO: Erosion, DYS: Dysplasia, BE: Barrett’s
epithlium

Fisher’s exact probability test

RT: SO vs others ; p<0.001

BCH: SO vs. GER; p<0.05, GER or RY vs. DER or
DGER ; p<0.01, SO vs. DER or DGER ; p<0.001

ERO: GER or SO or RY vs. DER or DGER ; p<0.001
DYS: GER or SO or RY vs. DER or DGER ; p<(0.001
BE : GER or SO or RY vs. DER or DGER ; p<0.001

Ty bERAOTERL, BERORS%21Th 3508
FEL, BEREERE L. FORRE, TTHEEBK
DAY BEEL L UFRE T HBROESES
HERTBHCEFNETNTTIY%, 83% L EHE CRAERY
Totzh, BEOAPHHT 2HB X CEHRHE TR
AMEBEIREDEr o, Thbb, BRTEZLI+TZ
FEIBHE O T BB R X T S initiator fEFD B
e MIZENT,

— i AR A IS VS, BYIREZT
BECHRET 2RERE THABCHRT 5270, &
H o0 BYIRE O REEI28FIDES T, THeE
FEDOHEEIL39.4% T, EER BB HIAERSE1, 80841
D31.0%ITHE L TEWERLB A SN D, iz, #iH
2 BEREEC L TP B YRR & 321 722876 &
Mg L7 v — b, Billroth 13:7T1321.8%,
Biliroth IT 3 T1325.9% DEFASEFER 2752, B
YIRBOMROBEEIZRL THR L eHstL Tw
5, 85 ICNRBI TRERTo 262010 5 5,24.2%
DEFI THRECARNEREREL 2RO, 20
41.9% 1 B » FECBHE Y 5 dysplasia R T
DI LT3,

FEF R H W HER L BEFEOREI OWTH
{#°13, N-amyl-N-methylnitrosamine (AMN) % &0
®5L, HeMEROBRENORERERET LR
%L, Billroth I HFHEE93%, Roux-enY kAR
31%, EALES0% DFIEFET, HHHEEELSEEL
THEBCLFIE L LT3, #iF 596, [k
BEFNEEEL, ThEBREDO ANM % TS



16(1636) WHT & 5 Al Fas o KRR RiEst=EE 28%
Fig. 7 Map of histological lesions in esophagus
ADC : adenocarcinoma, SCC : Squamous cell carcinoma, ASC : Adenosuquamous

carcinoma, BE : Barrett’s epithelium, ERO : Erosion, BCH : Basal cell hyperplasia,

RT : Regenerative thickening
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L7z & 25,140 Roux-en-Y g:PgELRE & SEALEEE
WX FE L o 7203, Billroth [ #:HERED 4
Blic, WHEHERBEEOERNI RELREORE L A
Tvi%, Pera”id, 2,6-DMNM J& F&{0 ADEETIE
R R »ED o708, B+ HEREO
BEWSHR T % €70 TRV LR L BSUE O iR
EaRDH T35, Attwood 5P, BB L - 1505
WHTDE TV 2ERL, #ite DMNM & 5 it
MNAN OERENES 21T\, 22 B L, B
BHFISFRRICHE R L 2 dp o 1208, +i5BA
AR ROEE R LR EHT WS, £ 755
DHDREG DO TR L 230 250 - 725,
T HEERSRRE T50% I BB DO FAE R R 12 L s
LTWwa, Zhs D&, +EBROSES, 5 v
FPORBTORY EEES L CRBORE 2
promotor fFAHZH L TWA I LR LTS,

—7i, BYIREOREOFE, +IRER 0%
WHEEEL TV ZEBEHIN TV, EBIIC b
7y M TR A MR S 5 L Bl oS L
THEHBEOSFELES 5 2 eSS K> T 307 )

L
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QJO:
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B : ADC
B : scc
B : AsC
[ ]:BE
: ERO
[ ]:BCH

& RT
: normal
mucosa

AE Ty b CREPIC B i R R T 2
TTVRIERL, MHRT 5+ HEBRERE LT
%, THEGEICRES B LIS BAEAIL, umu-test
Bth e 2 2 ZEREMMEREE N T LHRE LT
5. Z0EOK, 7y FPOHEOREECELTIX, +=
TR # 0 3% B 13 promotor 7EFH @ & 7 & 3 initiator
TFHEBELTWA Z MNP e hicdhTng
7/F@Wﬁ%ﬁﬁf®ﬁ¥iﬁﬁﬁ@% B
5+ ZIEBIORTR ORI O W T, IR
Wx 7y PATBICHETR S, FIEHOKRS 2R Lickls
L, LR E s ORE 2D L EL TV 2,
I DG, TIEBR A SO E RO R
FRESEIZILERRLTWD,
APFECTHREL IO IR % 5 % &, Barrett
RO I O F T2 DER B L UBK L
TEIGW DIR ST S 5 DGER BT 40012 22
& &hi-, DER BT, W— Barrett FE 23 e b -
B, MHAESEHARRTLEE TR ohTE
D, THREDOKELFHHCE %>z bDTH 5,
Barrett f3#13, 19504E0 Barrett'® O8] 0OH&E
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BEREER EEZ 5N T Wiz, 19765 Borrie 6191%
Barrett 2821, 0~108% L 40U ED 2 D DER
DB HEIEMD, FREFEDE»CERNLREE
BELH L LR, ZLT, HEETIHMNRRAESN
% Barrett Ri8 b Bl RS9 5 L MFESBEES LB
N0, SFRABLAEFETLARIARIZVWEEZSNT
VWA X 52 Barrett L ERFEES LI L
B4 X OFEBR TR S 095, BREFHHEE TIE—K
KWTH5.,

LiL, BREERI/EI > TH, Barrett B8 & %
ZIER L MTRMRER I & £ & DEFDTFLET 2HE
WoWTiE, BRECEhTYRY, Rz, BRSO
B, +fEE¥RV9 18 Barrett REOFE R
TEONLRBEODHS LI AHTH S, BKMIZIL, Bar-
rett REBEF X, BEOURERBERPEE DAL
AR BEBREISW L2, BORBERMBRVW® LW
SELD B, —F, ERESW ERETT 5 &, Barrett
BEOEFNL, BEAIDLAELTWE OO,
ROBZOCEREIROES L 3Z R L » oL T Db
Db H 5%, Barrett REOEFIIZ T 2D LiF5 L,
RO b LEGIO T FEICHET, AROBAN
JHHBBENE L, Ty ) ORBEMSEMNL T
2%, Waring 513, JHH scan X Wi+ _1EIEE
WO 1L, Barrett REEFITIREE 2V bo—
VMZHANEBIREL, 35 CHERERRERD 355
Ti3 Barrett B3855588 5 W 2 FIRH L WIFH I
NEWERCH-TELTWS, k72, Bk
b Barrett B8 HET 2 HFER, BB O H 4 Bar-
rett REOHRLEFER TR W L2 RTLDOTH
%3930 Hassall?V1%, Barrett EFOFE R, RFEL
PR3 L PHIEERGTHE L L, 2 DD
BEBRRT WS, B 1, NS T Barrett L X 03T
RLDOYPERE THAAZN ICEE 2D T ifALc &I
Barrett PEASHIL T3 2 393, 8 2 12, Barrett
FROMBMI, MEGROEEHEE, BEHEO
37— UHEREOBRBERESEbIAESLIEL
ERDEND L TH B9,

¥ TEERIIC Barrett BB ZEH LI L LS
ETR, BROFBEBERTH S & LT 5532229, 7
noOWE TR, BMFEME & & ICTERRERBIR
BTbhTsY, BROFWOH T Barrett FEE(F
L7 b wr @ty RBENARERIIBNT, §
W&+ HEEERASDIE D BEENKELETIH
£330 ARFSE T O Barrett L OFREHEE
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i3, B HOHHEO GER BETIX13%, #HFWDO RV
RY B#TRI8% T, THEBROFHZRD 5L
REBICERTH-1:. RYBETHHEER RV
Barrett bRz 4s%4 U7-FIFIX, Roux-enY HETY
HERL ST TIEBRS AR L Tyl gEH
L, WEEREC X 3 REOKE T Barrett FRMFE4
THAREE E N E 2 5B, Barrett BEIXBED A
OHFFTHRET 2, +IEBROFRD/TIIES
PEHENEL, BEETHL I EBEHETRINT
WiHDEFEZ B,

R & BREDO LD SRR, YEE» S Ol
fldho T, Barrett B, €7, REMGAEER, B
EREEDIECED >z, Zhs0o®bid, +=HEE
WORBOREZEIZL 2D EEZ 5z, Barrett
FEEFDIHITIE, Barrett £ OFEBEO AN/
MEMaSEsEs ©F7 oD s, Ry 5
WicL D REORFLEVMEES L, UF kD,
SRS T L2 2ic kb, JOBBIGHEIGT
Bee bR, T b b MR EEEBERL T, Barrett R
BRET S EBbhl. 2hid, Hassal?POF 2 3%
BTs2b0ThH3.

Barrett & O#E#E I D v T Bremner 5221, 1 X
OTHABEOREEYIRL, AERHAL V=7 2{EH
T2 L, BBEOURENESSARE LR CE S B D
22X, BREESIIWHH S T (creeping) B S
nzbO gL, £0%, Gillen 52, 1 XOT
WA B WT, BLABEHEBETRTOMCREY LK
PLRAMCET I (B LR EDEGEEZH-
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Reflux of Duodenal Juice and Esophageal Carcinogenesis in Rats

Hiroyuki Sahara

Department of Surgery II, School of Medicine, Kanazawa University

This study was designed to investigate the role of duodenal and gastric juice reflux in the genesis of
esophageal carcinoma. Male Wistar rats, weighing approximately 250 g, underwent surgery that resulted
in duodenogastroesophageal reflux (DGER), duodenoesophageal reflux (DER), gastroesophageal reflux
(GER), or no reflux (RY). Twelve rats underwent a sham operation (SO). The animals were fed a standard
maintenance diet and received no carcinogens. The rats were killed and examined 50 weeks after surgery.
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Esophageal carcinoma was identified in 23 lesions in 20 cases. The incidence of esophageal carcinoma was
83% in the DGER group (n=12), 77% in the DER group (n=13), 0% in the GER group (n=16), 0% in the
RY group (n=11), and 0% in the SO group (n=12). The incidence rates of carcinoma in both the DER and
DGER groups were significantly higher than in the other groups (p<0.001). Pathologically, 16 lesions
were adenocarcinoma (ADC), three were squamous cell carcinoma (SCC), and four were adenosquamous
carcinoma (ASC). Adenocarcinoma occurred near the anastomosis, whereas SCC and ASC occurred more
proximally. Adenocarcinoma occurred within Barrertt’s epithelium, whereas SCC and ASC occurred
within squamous esophagitis. These findings suggest that duodenoesophageal reflux is associated with the
development of Barrett’s esophagus and adenocarcinoma and adenosquamous carcinoma and squamous
cell carcinoma, while gastroesophageal reflux is not associated with the development of carcinoma.
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