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BHBEEF ) vBLETZ I 5
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SRAFEEMELEABLE ME (EF | TRRLEE)
R HF B

+:%%K@ﬁmnxo,%E%E@&#ﬁk<&%7ybmﬁﬁﬁ%$T%.%@%ﬁ%ﬁm%%bﬁm&mﬁ,g
Wf:}uvwﬁﬁﬁit,ﬁﬁﬁ=bﬂVmé%ﬁéﬁéhéﬁﬁﬁﬂﬁéhfm%.%*iuuvamwmmaﬂmm&
EORGTHE, HLEAOEMBLHRMGICHIL, = b= Y5+ 7 = ) v (N-nitrosothioproline, NTPRO) & 7 b , By &
RERPIBHE S D, Lcdi>T, R NTPRO RAR% = b = Y {LRIGOSBIAIEEE LTHAVSRATW3. =0 TPRO
CRAWT, TERERERT P OBRBICE X 5 BELMAE L. (KE 2708 FTKD Wistar REEHES » F 2\, +—ikI8
ﬁﬁﬁf@ﬁﬁ%&f%ﬁ«ﬁﬁ?b%ﬁ&ﬁot.ﬂRo&o5%@ﬁLtﬁﬂ%5kéI?M)ﬁmzw)&,%ﬁmﬂ
%5iaﬁﬁﬁ(mﬂ®®2ﬁmﬁﬁ,m&mﬁfﬁw%%%%sﬁt.ﬁﬁ,Eﬁ%lﬁ%ﬁﬁ@%i%m,ﬁmOﬁﬁ%
hPhB%(U%LWHOAQJ%(UB)MWL,ﬁ%ﬁ?SMﬂ?ﬂ@ﬁ@é@/MLW%(ﬁM)k,HROﬁTﬁXT
%ot@<&%xE@m,@ﬁﬁ@%%lvﬁg%mﬁﬁw%éb,ﬁ%ﬁ%tﬁxlvﬁﬁ,b%mmﬁﬁ%@ﬁﬁf%o
t.EEOE%ﬂu%ﬁﬁ@itmﬁﬁﬁf,:@5%1@KH«@§ﬁﬁ&5ht.R¢m@ﬁ%%@¢%ﬁm,ﬂROﬁ
fi%mWE,Wﬁﬁ?&hmwak%?%bk#otﬁ,R¢Nﬂm0ﬁ%%@*%@ﬁ,ﬂROﬁTZWWEKﬁL
HBFE TR 0.05ug/BORHBER L THE DY, TPRO BEREEICE» -7 (p<0.01). LI T b, TTIRBEHMC L 5 ERE
%, TPRO DL L HMfISh, JOREIZIRRKE= T = VILREHEET 52 LRI A

Key words stomach neoplasms, duodenogastric reflux, endogenous nitrosation, chemopreven-

tion, thioproline

BORBBB-FICBBESATURVS, BURCEEE
WEhi L O BREEBICHT 5 FHR, BEY 27 2BDB L
WESTH TV, IehThMMHE OBREORE DFIcow
Tix, Billroth TE X b TEORE Y 2 7 REL™, BRI+
CHBEYHEOHEMARE RECEET L EREBIAT
LB R, WP SRE IR T AT RBR Y, §
BERELRY, HIFEIOABECHRT 2+ I0EK P AEE
BREIRBVIENS y P THLM LTS,

BRECFEARL LT, BN TORBWEDENITEINT
WB?, TRbbEBOWETE L LHE LN ORMESE
TEIC L - TS ERENCEL L, Zhe#EELTT
IVRT A FHREALY, BRE= e VLA REEIR
BZEFTTHD. IHW, TTEBETUNS, BEME= =
LB HER~DS| ST/ AR IRR IR T LAY,

F#4 7 r U v (thioproline, TPRO) 1%, Y A F A4 Ve kAL AT
NMFe FOLZNESK I VBN AW 2 BROSEH T § /8
T, B L = b e VL AWETEGE S S, BEM = e V1L
EMOELTBEAHET A, —F, =trVFF+Tay v
(N-nitrosothioproline, NTPRO) %, & DENTEL XK, R
RICEBESEESH S = b =V {L&%Y0 T, AHAD TPRO ®
EORBEGENBEL TS TPRO & BRI LD =t my

P89 AL0RZA, P 8410H21A%E

LRI D FCERTRECES ShY, K#rZF1r
RBOTHBL OB S h AT REUYETH LY, Lk
o> T, TPRO RS HEMBHEEF® Lic b, ZhxEn
85 LB IRpic Bift 2 s NTPRO 2t F OREK = b
B Y ALRIG D SHB IR ED L ic s .

T ZTABR TR, T TIEBWR T & b BT s F
BRIy P OBERMEF A, EERERAIO TPRO #
FOoRsS L, BRE~OFEL, [Rh NTPRO OfllsEIZ L 5K
Bt= e MLRIGOFEERE LD THET 5.

MRS UHE

. ZBBMESIURETERME

A& 270g BitkD Wistar REEMET » + (SIS A —E 3,
BR) AV, E&EYUTEH—LE. Syt lr—9
Hloh 3ESOAN, FRIE 22+£3C, BEIZ 55+5% KF
B, SR E KEREY HBBRE Uiz, ERIBESL, 1088
BEXHUEL, BEHAOEEII - S W fThith 7.

I. RBA%

1. FF

OMFREIM AR, v=F o —F AOR AR TIC LEHES
TEATHREL, UTFTOoFEHzfTolk. +o4 YRBHELIH

Abbreviations : BrdU, bromodeoxyuridine ; CNT, control; GC, gas chromatograph: GCP, gastritis cystica
profunda ; LI, labeling index; NTPRO, N-nitrosothioproline ; P/W ratio, ratio of thickness of pyloric gland
layer to that of whole mucosa at prepyloric area; TEA, thermal energy analyzer; TPRO, thioproline
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tem FLPIRIOZ2RS %G0B, oMM EREAEL, 2L
P e R E B ERER RS CHRAYS Lic. BLEYWS
a7 — 0 MERE AR YAV, SEDLEBRETRAL
72 (1), W3R CEDEREERF L.

2. EER

FAEOBEC LY, UFTOEBRBELFRL, WEIOEERF
5y b ESBLE L.

1) TPRO % (n=18)

FHFRTTEERERR CRF-1 (HA Charles River, i) %, F
##ix CRF-1 & TPRO (RFE{LR I ¥, i) % 05% (W/
W) N UIo4S 3Rl (F ) = v 2 VEER T ¥, 2HEB) 5%
7.

2) XBHE (n=18)

FIFETHE 2@ U CEESS CRF-1 252 7.

3. BEARE

BT X ARG, T MR 1ESORHMr —CIKA
o, 10N KEMELF P U v 2B ImlE AN T TAT 4 v 78
BCURBMEREAEIRL, REYITH L. 1500rpm T 5 &
DOM LT EBYERRL, —80CK TABRE LK. BIRF
i, ks KEKREY BRERE L.

MEBEORRIL, 24FHOBERIZE It Tiebb
B | BRRNC, MERBEK T 2meg/ml OREER LT =
*F 4% w Y v (bromodeoxyuridine, BrdU) (Fi¥, XBR)
0mg/Kg #HEHEACESL, | BB S =F1=—-F 1D
WA L BEHECHBIE S, BBl Le. Bkt
EBROBEARE <o, MPMREHEOT —1E, REBS LT
R EEZEL, BRI O+ TRBEREE Lo, BEA
HErABRHCBER L. BRETTEBEREY I A WERL,

%

Fig.1. Schema of duodenogastric reflux procedure. F,
forestomach; G, glandular stomach; D, duodenum; J,
jejunum.

pH »# — % — Model TP-100 (faA (L, HK) < pH £REL
7.

B KERAEL T, KECH > THBIL, MIREE A
R BE L®, = 7Rc Y cEEL, 10% sA <) v
WTHEE L.

4. REHEBFHBRR

FEHE % 10% R~ U v CURMEE L%, MPTE
BB ETC, PaTIIRARCEA 3mm HET, B
BEXAFETHHEIE, TXEEAEBOABZ IS5 EHUO/HL
to. 57 4 vEHERE, Sum THEHYIL HE @217V, %
FC S Lz,

5. JRERHER

ARMCER (K 2) 2B T2 005 T, BEZNCIRE
ERRETRLUTCREL, filak LUOEERAYHDS LD
R (K3, 4), REBOBVWLOXIRE (R5) LELLE.
BREOMME, MEEL S, SI2RERIRGENY E L
1.

BREMBREL LT, BETOYRIEE (gastritis cystica
profunda, GCP), f&MIlR{L4 2%k D X 5 wEE LK. GCP
1%, BETECNERROBERIRELRD D L0, MR
bz, BRBwaHoRE B KRS MR O BES
HERTHDE L.

TIEBEOYTIC L B PR OFERE 2 RET 52D,
ERETAOEEL LT, MMRES I UCKRLBOE &L E
L, ¥DEBTHBMMBRESRB L (ratio of thickness of
pyloric gland layer to that of whole mucosa at prepyloric
area, P/W ratio) # BE L™, B LLBRE X, W5
0.8—1.1cm DWEPIRTEE SRR AFAE L, %, IRE, GCP /e &
HIORAEL EHih b 0RBIRL, BERY DB IALTEL
HOWACKREND, ThFPhOBEILZOkEHL, LD
EEr b EE L.

Fig. 2. Macroscopic appearance of gastric carcinoma in a
rat fed a standard diet. There are two ulcerated polypoid
tumor. One occupies the prepyloric area, and the other
does the gastrojejunal stoma.
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6. MlaBEORR

1) Syt

SEM DRI Licdsy, BrdU 230 A E hi-fifais 7 ¢
CU—EFF V-Gt X - FEAEECT, REERL
RGBT 7. WHLEED T 7 4 VARG 2H <5
L, 2N iEER3041E, 0.IM @58+ U v A K105/,
0.05% 7 =% 7 — (Sigma, St. Lousis, USA) jnV v ESEH K
105 MOME 4T, FUESELBRIEL L. 0.3%H0, fn 2 £
) =M THEMEESALFF v F - EDBIERTV, 2 %IEEY
FMFIY VEREERCERTOHERGE ek, 1 &k

ELT2%4H BrdU %/ 7 v — + L $i{k (anti-BrdU Mab,

Becton Dickinson, California, USA) h Y v ERREEIHEICER T 2
BREFINE . DWT, 2%t F vEdEi~o A 1gG v+
¥tk (DAKO A/S, Glostrup, Denmark) &SR € 1 BREIRIG &
B, TES YV —E¥dFv—_utFrF-EYEEE
(ABComplex/HRP, DAKO A/S) =R C05 ML X €7z,
FEIL, 3,3-0T7 3/ _XvF OV (Sigma) RV, ~~ ¥
VY TR ERBEERT» 2.

2) KRR oMM MRER L U S HiMlaR 0 EE

PEE® OTE LIz, BrdU % By 7ok T, MPIaiE
HoHES REWST >RREESMR & RREESMR O

#*

B A7ET B Hle) OME% L, BrdU B#% (BrdU labeling
index, BrdU LI) 377cbb S e R4, EECH Y H X hiz
£ OIEDOIREDFILEILBEE L (K6). BE Ly
B, W25 0.9—1.lcm OMPIRIERHECELT 540
FRIRL, %, IRE, GCP iz ELB10REU LR b DL L
7z

7. Rebflie 1 A+ v 35 X 0 NTPRO DflE

1) RepiEm A A+ v

RepER A 4 VIRER, 2EB7 v A v =2 g VIR
%% TCI-NOX 1000 (LR I¥) % AT, Kitajima H?nzx
R ESEQELL. AE LR EE CHBEL, fKT50E
CHRRLICE, £+ )V TR GRRERTE LLbea iy
LA—$RTH T ARV AL E, RPDOMBIEMBCETX
o, ZOBWEEBEEY L XANT =T F (EFELELE) X
BEE IR F7F0=5 L 27 3 v (ER{LRTE) KER
CRINER, £ Uo7 J{b&H%, 540nm DRNEDH
EAEF B R IR S-3250 (B, W) THRHE LK.
10uM DFEEEF U v AKBR B ERERR L LCHER L
ReprEEE A A v EEE B, IRFEE S 4 Vv BEW 1 BRES
FREEDOER U THEB L.

2) R# NTPRO

Fig.3. Histological appearance of the tumor shown in
Fig. 2. Tubular adenocarcinoma (top) infiltrates into the
hepatic parenchyma (bottom). The nuclei of the tumor
cells are irregular in size and shape, and often exhibit
mitotic figures. HE, X 180.

Fig. 4, Mucinohs adenocarcinoma of the. glan ular stomach
in a rat fed a standard diet. Mucinous lakes contain the
tumor cells featured with bizarre shape. HE, x180.

Fig.5. Adenoma of the glandular stomach in a rat fed a
standard diet. Glandular proliferations infiltrate into the
submucosal layer, but have mild cellular and structual
atypism. HE, x110.

Fig.6. Glandular atrophy of prepyloric antral mucosa
immunostained for bromodeoxyuridine (BrdU) in a rat fed
a standard diet. Cells labeled with BrdU in the proliferati-
ve zone are Iidentified by an avidin-biotin-peroxidase
complex method. X 180.
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i . NTPRO D

fd NTPRO % Kosaka B O FECHE UCTHl Lic. Ei|
CEELRT » b OR 2ml i, REERERRL LTO N-=}
By 7 EF T2 bV ER (BRILB TS & S0ng FRiN
L, 20% OB vE=v skEl 2N BBE AT, pH %
L5~ 2% Lic. EHMELF b Y aCRAMLCE, B
B=FAE AR, =% 1 CTRALRERY Sml AT
BreL BB, “hi 3E#DEL T NTPRO L
fo. HiEF P YV ATRAKL, 88 7T VESTRKEAR ) =N
0. SEIFR LA 0.5ml whnx TR LK, 40C TR
EliE, BEIL, AFA=AT LR IRE THRREL
fo.

i . NTPRO @ » 1 =& F Al

NTPRO @ # Fa =27 1{tit, Kosaka 5 O ki Lic
Bote. EF, AFAZATFALCKHBIRST VA& vE,
ABCL TOHETHE L., TARODVWIEIEDH T AT
sxa (FRFhA, B, CET2) %, ARLCETERSA
PEBTEALICH S AETERL, ARV=FL=—F
10m!, BBFIREE Is - okER LA V v 2 KEK 2ml &=
27—, 10ml, CieHith L NTPRO =51 & 2 2
J—n%9 1 CRSLEE®Y 10ml Mx cBEEZEAL
2. B p b=V AAR=L-N-AFAN=rYT $F
ERLE T L) 200mg &= F 4= —F 0 dml THER LKL
MrDE, DTIAZVEEEL, ANbP - DEEKLL
2E 5 A TCIEIER, NTPRO OBBEHNEERETHE TA
F A= AF LR FT -T2, 40C CHRIEEM, EEL, 2ml O
san o r Yy (FIO)IW X AEMY 3EERDE L. BER Tl
BL, A0CTHTEMRE, CEL:E, BE2ml oo ranr iz
VEEMBL, 40C CHTHEM, BE L. Ak, WENET
—Q0CTERBHRIEE L. U7 VA& VITE, REN, BEES
Hrid, £TOREL, F37 FNTIT 1.

iii. NTPRO D€

HAZ m=< k757 (gas chromatograph, GC) 1= B %5 Fik
{t# i35 (thermal energy analyzer, TEA) # &6 3 € 7
GC-TEA % f\TC, Tsuda b ® OFFHICHE L TE L. T
ftbhh, =t V(b rkrAra< s ST THEL, X0
N-NO #5583 5 NO L4 v v IE e, 4 Uefb¥d
KEEERECRILT S HETHB. GCIA Frrsm= b I3
74— (GHERBLCRTR, H) O&fir, WAL LT 5%0V-1 (&
BBIVERR) %, A4k & LT Gas-Chrom Q (80-100 mesh, Byl
VET) KM L7405 ABH 5 4 (3.6mx PN 2.6mm) % 4
L, #5 ABEA0CHH200CETEHEY 4 CTEASER.
FPrUT7HAELLTOT ATV ERES 0ml THRLE., 20

Table 1. Changes in body weight after surgery

GC 1= TEA Model 543 (Thermo Electron, Waltham, USA) %
BFHL, 7r~< 275 A% Chromatopac C-R3A (BHBLIETT)
CRE L. ASHi&#To, NTPRO OEERE (B H4E
R EDRBIR v 2 —EETEARERE L L v H
HhEY O 2 FALx AT LOREREIZ2L.8Th T, £ F N
=AF b &hic NTPRO #FRCTHHL T, 100u 0227 =
LA R VTEBRL, GCTEA TH#F Lz, JWiE L7 NTPRO
i, UBEREO 5 L0 2ml KETRATWRETHD, R
NTPRO BHit &, WEE0.56 1 AREXRUTEH Lic.

. #EHnE

2 BB O EREEE NTPRO D HHtEDOEDOBREICIL,
Mann-Whitney #E%, FhLUADFEHEOEOBEILET
FRERITV, ZHHOHESIE Student O t REY, T
T WBAIIE Welch O t BERTT 7o, FEDREROKR
SEWIX, Fisher DEEERY T, BHRERS B KRB HEED
hEFE LK.

B 8

[ . FRBRGELL LFDEDHE

TPRO & HBEOHBL 81T 5 10RECHBED FIHHE
WATER Bl ofc (F 1), WHEOBE TER LCEDEY
13, TPRO BE130E, &HBEE14AILT, ThURCIEC L7 » b
1, TPRO BESTE, BB AETH 7. W45 AR R
i, TPRO B3V, /BFE2 LT, SERIZRE TS, REE
TH 1o, WE20EKMEL, TPRO B 1VE, BEE2CT, ©
AL TPRO B 1 BT, BRI Ly A, BERRIC L 5{&
i, BETHo7. WThIEEC IHETIRADLL -
Fo. Efo, R, (AEMINARRLE O TPRO OEIFRIRED B
nich otz.

1. EEsLVEBORE

fEE SR, TPRO BB L VB ERTH -1
(2). TPRO BoE&T, 14k I@EOLEDLR, WX
B A B0 ORI AP AT SIC EE S hois. W OIER
37 FlE 8 IS SR, MR O AN AR O 5
o T B EMIRE T, MMRTER s X OH 2By A
wEeahie (K2). ZALOEEE, HZMmc-Thb i
RS A ITIHREOBHETH » 1.

W04y, dRBcoABEE &, TPRO I TIRED 5
NFEFBERTH - (£2). BlLrEDRLHADS B 1§
W, 2 RIS TR & W B e Ls (R12).
S8 Loy, SLBASIRIRRE (K1 3) &Ml (M 4) T, A
ERBINCER IS Y RT I E NS ot (K3). REE
2, SFEEGRELDET, FEEY 1ol (K3, B

Body weight X SD, g)

No . of

Group animals Before Weeks after surgery

surgery 10 20 30 40
TPRO 13 268130 411£27 464+36 499142 468143
CNT 14 27315 405431 453145 484160 465+55

TPRO group, rats fed a special diet containing TPRO, 0.5% (W/W) ; CNT group, rats fed a standard diet.
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3). FR LU vAfiER, BEEEREDLr -7,

RiEO R4S, TPRO B2, SBREIVEBECEETH-
fo (&2). BERSHIMcEDLA, REEH (X5) 4@
L, BELNETHBES BT bhi. BREIKBRCOA
BERIhi.

Table 2. Histological findings of tumors of glandular stomach

No. (%) of animals bearing

Group No . of

animals  Tymor Carcinoma  Adenoma
TPRO 13 1( 8)y* 0( O)* 1( 8)*
CNT 14 7 (50) 5 (36)* 7 (50)

2 There was one rat with double cancers.

* P<0.05 compared by Fisher's exact probability test.

TPRO group, rats fed a special diet containing TPRO, 0.5%
(W/W) ; CNT group, rats fed a standard diet.

I. ¥2BHERE

LE GBIt 5 GCP OR4ARIL, WPIRTES L §2 g
WEH T, MEECEYRDIeh -7 (£4). BZ2BYAED
PR LA O RBAERT, MEFRMICELRDLh - ().

V. EREEX

KFRTE S B 2 PR E AR D E I B LU P/W
ratio 3, FBERICERRIeh -7z (FS5).

V. ¥REhE

HAFTRTRE SR D B RS MRS & BrdU LIk, MfERicE2 0%
e ot (&6, E6).

Vi. § +=#B#ED pH

Hw pH 12, TPRO F¥ix 3.6£0.7, *fBFEIX 3.54£05 T, +
—$8B% pH 12, TPRO #2 6.7+0.1, BT 6.710.2 T,
£ 2 MBERICELZRBDTeh 72,

VI. RePREEEd LU NTPRO O#Ett®R

R NTPRO HfftE o R{E (REME - &SHE) 1,
TPRO #T 2.0ug/H (0.6—5.3) L, BT IX 0.054g/RA
DOBHERAEY TMED (0.05 LL'FT—0.2), TPRO X EETE, -

Table 3. Location, histological type and depth of invasion of gastric carcinomas in CNT group

Location Histological type Depth of invasion
No. of
carcinomas Prepyloric Gastrojejunal tub muc mp ss se si?
area stoma
&° 5 1 4 2 2 2 1 1

2 Infiltrating into the liver
b There was one rat with double cancers.

CNT group, rats fed a standard diet ; tub, tubular adenocarcinoma ; muc, mucinous adenocarcinoma ; mp,
muscularis propria ; ss, subserosa ; se, serosa exposed ; si, serosa infiltrating.

Table 4. Incidence of gastritis cystica profunda and pseudopyloric metaplasia in glandular stomach

No. (%) of No. (%) of
No . of gastritis cystica profunda at pseudopyloric metaplasia at
Group . 1 -
animals Prepyloric Gastrojejunal Gastrojejunal
area stoma
TPRO 13 7(54) 3(23)
CNT 14 8(57) 4(29)

TPRO group, rats fed a special diet containing TPRO, 0.5% (W/W) ; CNT group, rats fed a standard diet.

Table 5. Thickness of pyloric gland layer and whole mucosa of prepyloric antral mucosa and P/W ratio

Group No. of Thickness (X£SD, xm) of P/W ratio
animals Pyloric gland layer Whole mucosa (x£5D)

TPRO 13 92+ 7 227+18 0.404+0.03

CNT 14 94+11 237+20 0.41£0.03

P/W ratio, ratio of thickness of pyloric gland layer to that of whole mucosa at prepyloric area ; TPRO group,
rats fed a special diet containing TPRO, 0.5% (W/W) ; CNT group, rats fed a standard diet.

Table 6. Cell count and labeling index in proliferative zone in prepyloric antral mucosa

Group No . of animals Cell count (x£SD) BrdU labelling index (x=SD, %)
TPRO 13 26.7%5.1 40.5%£53
CNT 14 282148 '41.5:£45

TPRO group, rats fed a special diet containing TPRO, 0.5% (W/W) ; CNT group, rats fed a standard diet.
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Urinary NTPRO (ug/day)
0 0.05 1 2 3 4 5 6
___hlll N 1 N 1 " 1 N 1 A 1 N ]
TPRO group I ®
(n=13) E ® ©06 00 ® o ® @ ®
HIE *
@ ®©
CNT group : e ©
([l=14) ® ® o
o|®:
Urinary nitrate (umol/day)
0 2 4 6 8 10 12
2 1 . 1 4 1 N 1 N 1 " 1
TPRO group ® .‘ ® o 00 ©
(n=13) ® ®
CNT group ® 0 ® 9%le © e o
(n=14) ) oo o
Fig.7. Urinary excretion of N-nitrosothioproline (NTPRO) and nitrate. The urinary excretion of NTPRO in the TPRO group is

significantly higher than that in the CNT group (P<0.01). However, urinary excretion of nitrate is similar in the two groups.
TPRO group, rats receiving a special diet containing thioproline; CNT group, rats receiving a standard diet ; The broken line
indicates the detection limit (<0.05 ug/day) of urinary excretion of NTPRO. Each bar indicates the median count. *P<0.01,

compared by Mann-Whitney test.

F (p<0.01, B 7). ReEREREEH GO R RE REME &S
f6) &, TPRO # T 49umol/ H (3.7-102), % W#F T
S.Tﬂmol/E! (24—8.8) LEEXEDIch -7 (K T).

% =

AERRTIL, Wistar REEMET » M7, THEBOEMLAYE
W U IR A P S B IS X B BTV, b
BRI S o P AR L. RIEAY S T I 40:8
M@z L, TPRO &5y, BROZECRETHELBRL
fe. FOFER, TPRO o 5ic kv, +EBEHRC L 5E
BENMEIZ N, Rebh NTPRO Bt BV EBICHEMTHZ &N
Bhhéissi.

TPRO X, EMMRHREL, BEM% =t = Y {LaWLEAHE
ETHERAEES. 5 PV NAV UL 2FF v L TR
PRETAHLE, BNTN= b YRvYOARFF IvEih,
S RE RS RAET AW, Tahira 512, RBREAT, @
WHZ TPRO x5 E, N2 b rYRVYIAAFTIVD
EREBEAHELY, 5 bz, THEE TPRO 2 ARE S
THEMBBORELIMETHZ L XHEELTWSH™.

FEEoERTIZ, ROMBHEER, ARHTE2RD R
hote. MREOSE &S0k TPRO OFmMASLE—T, 5

HHBICERLA AR el & LD, WS » b ORMBE
BEIRELLEWRVLS DO EEIIZRS, T LT, ERET
12 TPRO D50z X v R NTPRO o8t BEAVEEwHE M
L, BmoRErmEsnt. ZoERR, +oBBE YR
F . b OEBATIE, BEMBRYRBELTHERE=t r VLAY
AR ER, TPROBZ DAEREBHEAMCIEE L EELDD
PEMTHS.

T OERCHEMNE D L3, TPRO BOREAMGI Il
2, ThicE- T, GCP 2 FH %, MuBBoE{lic & H Rl
BE T AREDORERIIET LA o2 ETHH. DT L
ik, ShECOTRBERUTC X A RIERO LEERTOR
BEEITRIC DY e, GCP X, b FOBRETICE
Bk O INERE 2 M+ 2R E L LT, Franzin b™ 12 L b &
B XA, Billroth THEERFT L BRBYAR" OWER BT
LRBOUBREEHENZIHTHS. 5y PEBT2BREYE
R DL S, $EMY L, Billroth [#& THERHEL, &
2 GCP DZAEROMM, RE LEORIRE B ERDOERM,
MRS O Ky 4% LT\%. Langhans 5* 1%, Billroth
[ BB 2BYAM T, Roux en Y -+ Billroth T#: Xk b %
FEEL H-+ 3 ov LIREL, TBEYRoBRE LBEET
BEBELTWS. Taylor 5%, FRBYWANCLE IR
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AW LD, BB, BEEOBYE, +1=F v RREEEE
HEL H-5: ov LI O#INBE LTV 5. ¥, Miwa
5, BUBBANET 725 PN, BWEBREERT -
TWieW B EHH T » P OMMMESR T, BRIV
GCP DFEAHINE MMIROBHLRAD TS,

Imai 5P I B EZhLOKBRERARBET, 5y i
Billroth T#%f7 - 7% T Roux en YEEW HFEHT+5 &, BER
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Inhibitory Effect of Thioproline on Gastric Carcinogenesis in Rats with Surgically Induced Duodenogastric
Reflux Masuo Nakai, Department of Surgery (1), School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen
Med Soc., 105, 648 —657 (1996)
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Abstract

Rat gastric carcinoma is induced by duodenogastric reflux without application of carcinogens. This etiology is not clear,
but there is a possibility that mechanisms in endogenous nitrosation may be associated with producing carcinogenic N-
nitroso compounds. Ingested thioproline (TPRO) effectively traps nitrite in the alimentary tract, and its nitrosated product,
N-nitrosothioproline (NTPRO), is excreted from the body in the urine. Thus urinary NTPRO is a sensitive probe for
evaluating endogenous nitrosation. We investigated how ingested TPRO influences rat gastric carcinogenesis due to
duodenogastric reflux. Male Wistar rats weighing 270g received a surgical procedure for the duodenal contents to flow back
into the glandular stomach through the pylorus. Rats belonging to the TPRO group (n=1 3) were fed a special diet containing
TPRO (0.5%), whereas the others belonging to the control (CNT) group (n=14) were fed a standard diet (CRF-1). The rats
were given no carcinogen and were sacrificed 40 weeks after surgery. The incidence of animals bearing tumor, carcinoma
and adenoma in the TPRO group was 8%, 0% and 8%, respectively, wheras that in the CNT group was 50%, 36% and 50%,
respectively. Each difference was significant (P<0.05, respectively). These tumors located at either the prepyloric area or
the gastrojejunal stoma, and demonstrated carcinoma and/or adenoma in histology. The gastric carcinomas were tubular or
mucinous adenocarcinomas, and one of them invaded the liver. The urinary nitrate excretion was similar in the two groups
(4.9 1« mol/day in the TPRO group and 5.7 « mol/day in the CNT group, as the median), but the urinary excretion of NTPRO
in the TPRO group was significantly higher than that in the CNT group (2.0 4 g/day and less than 0.05 p g/day as the
median, respectively, P<0.01). These results suggest that establishment of rat gastric carcinomas induced by duodenogastric
reflux is associated with endogenous nitrosation.



