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FesEE £ U CHEMISE T 3% o N - methyl - N'-
nitro - N - nitrosoguanidine (JAF MNNG x#t) %
e, 5 1d MNNG 500 mg 4 10 1 Z#IKZE
W, T ETEN LAY L K INEL
Bk X LT ad libitum (25 2 72,

Influence of Gastric Acid Secretion on Development of Experimental Gastric Cancer.
Hideo Kitamura, Department of Surgery (II), (Director, Prof. I. Miyazaki), School of

Medicine, Kanazawa Univelsity.
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vy — 7z BB L 72 AOC - tetragastrin (HAE{L
) 2RV

4. FEREE

1)MNNG #55 L U MNNG #5%7 A bV &
HOBE NS RITTHEE L B EREME LT
0 4B STT T,

i) MNNG JER 58 (40 78)

) MNNG #5858 (50 %)

i) MNNG # 4 # AOC - tetragastrin 2000 gg/
kg bw {E5HEE (30 1)

iv) MNNG #51%% AOC - tetragastrin 750 ug/kg.
bw IT%T?T (10 &)

) B3 MNNG ##5, SOETH S, i) Bl
MNNG % 20 EMRS L, DBAGEKE S 2 72, i)
Briv) BEAA LY CEHFETHEA, TALI Y
DREERE S L VRIS DERE2 LD DTS
M=T3TET-7, Thbb, Qi) Bid MNNG20
BEE ST L 0 A2 ) > 2000 wg/kg. bw &8 H
10 E8WE FES L, iv)BEE MNNG 20 BB E®T
BEE DA AU > 750 pg/kg. bw ZHHO 4 HEEILE
H, A% iR i EERE TREOE 50 8 H & TR TS
L7

E?&(ﬁ' BERBICDELUTORRATIT /.

) B EERBRAAET (12 18), 2088 (12 1), 5038
B (10 )

i) B 20;E (1108, 25@B (1208), 30:8E
(100%), 50 :8H (10 kL)

i) B 5 25 B E (8P8), 30:8H (7VL), 50 B (11
1)

) BE 50 8B (718

B EOHO 7 v O IEEERICIT- .
ghAA MY OESZEWIEOR A £ TiT\, B
WRE IR L ok, MBS CES AL
ORI OHL 12,

2)MNNG BREASCRIET AL
% & Do ERRE LTIz 7,

a AANY) RKgHFEHOEHL LB HDHE
B

a) AOC - tetragastrin 2000 zg/kg. bw F5EE (28
)

b) AV — 7HESEE (40 0L)

a) DA A Y OESHE MNNG 20 ERE S #
THF L D 2000 pg/keg. bw &EH 10 8B KL FHESL
b a) O AN a4 Y -7 0.25
ml &8 Ak TR L 2, BRI MNNG #5584
BB S0 TapIBZ LR T L.

Sz (‘E_L}JO)E/‘ZH

CRIET BSOS 837

b FAN)VAERRHMEFOEELHLLODE
B

a) AOC - tetragastrin 750 pg/kg. bw FE&EE (24
PE)

b) # U —7HHESEE (24 IE)

a) BEOH A b Y v OEEHE MNNG 20 BRHE 5#
T, #oo 488E 750 pg/kg bw 2EH, Lkl
BHICKB TR TR TEH L, b) BHTida)
HOFA LY IRZ, 4 ) =7 0.1ml 2FA#LH
HETESTL 7. HERZ MNNG #5Bh%E 50 88T
SHIEH LT L.
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Shay” D FEEICHE U T2, T 7% b bIRETH 48 BFH X AR
¥l % ad libitum 25 2 2 RIS & & U7z, WFSER
OfEKG = —7 VKRBT B L, WPImREO mE,
EELEEL 2L STk, Bk4REE BE
I—FAMBT CHEL, SEFEMENTER B
ZUIBERH U2, ROTHREE 2 RERIT/MIEL,
B 2N L WREIAE 100g Y0 IiclEL, BE
HIE 13 pH meter THIE L 72, HHREHEEEE X 1/50 N,
NaOH 2L 2WETER 1l ml ik >& pH2.9, 2728
WX pH 7.0 OIS TORTHEMER#% mEq/l &
LTEHIL, BOmEaERE - HRErgECY
DL,
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3mmigizyih L, &y oefizgTOT T4 2T
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B 7,
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I MNNG#&5H LU MNNGHERS#HHFR MY »
EHOBRM MR IZTRE
1. MNNG #8575 v r OBBAWEEOHT

EERBAMATI O BEE WAL L, EHHERRE 62.2118 .4
mEq/l (M+SD), BWEE 93.7+14.9mEq/1 (M=%
SD), MesruhE 188476 pEq/loog. 4 hr (M+SD) T
Hotz (K1),

20 BE TIIEEERE 61.5+13.5mEq/], B
B ¥ 98.7+10.4 mEq/l, B 5> W & 197+58 4Eq/1
oog. 4hr ThH- 1z,

#5058 I EEHERE 64.2+18.3mEq/l, B
% B 107.0+16.3mEq/l, B8 5 W & 225185 uEq/l
oogdhr ThH -7, 8 50 HE TCORSUWE IS ERHSG
BI& D &ipo e SEE TR Z» o7,

T%bb, MNNGIHREDZ v b TiE, 7 v MR
EL T BRAWEDEELE 2R DB o,

2. MNNG#55 v F OBEBIWMEEOHR
MNNG % 20 BEESEHZD T v F BEBRIWEER,
R B ¥ 30.3£8.6 mEq/]l, BB 68.7£12.4
mEq/l, BuE 63+14 4Eq/100 g4 hr, Th 1t
R, SHEBE, BHMWEE b MNNG #RE5D
Zv MU TEE (P<0.01) WETLE (K1),
BE50BED 7 v M THIERRERE 38.7418.2 mEq/],
BWFEEE 65.4£19.5 mEq/l, B3 E 102+36 1Eq/1
oog.d hr, TH D MNNGIEHREGDZ v bzl 6RTHEH
BeEREE, BREE, BowEe b HERCETLT

5}

Wiz (P <0.01). Tbb, MNNG % 20:8M&51L
722w P CIIEEBOWAEIZES LET L, MNNG#
Syl 30 8% TH BBMDEOHEEZBIE IS
o7z,

3. MNNG #5%® AOC - tetragastrin 2000 xg/

kg. bw IFEHORE

MNNG 20 B 5%, 72 ~ U > 2000 pg/kg. bw
EEH S EMETESLLET Y P OBESWEEL, ¥
ALY CIEESFONBEEE OLET, BHEREE
43.4+8.9mEq/l 4MBE£32.3+9.7mEq/D), B
£ 79.9£12.6 mEq/] (HBEE 70.9+11.6 mEq/l), &
43uhE 155+ 28 xEg/1 oog.4 hr RHEREE 72+ 12 uEq/1
oog.d hr) & b, HEEHERRE, BOMEIIWERLY
BE (P<0.01) WEHETH-/- (1), &s1, #
A MY »E 10BEMES LLENGEED T v T,
% Bt R B 47.3+9.4mEq/l (xf BR B$32.6+13.5
mEq/1), BEEE 80.5+13.9mEq/l (MEEHE67.2+
10.3mEq/1), BE5uE 165140 £Eq/1 oog.4 hr (K
F£83+19 uEq/l oog.d hr) &, WHHERRE, BOWE
IR L DEE (P<0.01) IKEETH-.

UL, BEEETEOESEED S v b TS
B4R 42.8+14.4 mEq/] (W #8E¥ 38.7£18.2 mEq/1),
BWeELEE 76.5+13. 1 mEq/l CufEBEE65.4119.5 mEq
/1), B4yl 132454 uEq/1 oog.4 hr CRHHREF 102+ 36
uEaq/1oogd hr) Th 0, WEE L D BOERSWEEE T
L7228, BEOETREM -7z, Tibb, MNNGH#
Bz X 5B WEEDET A5, FA MY YOEFICLY
EET2ZEnRant. LpL, MNNG #HED7
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Fig. 1.

Influence of MNNG and gastrin on gastric secretion in rats.
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(Studied by the 4-hr

pyloric ligation technique.) Free acid conc. and gastric acid conc. were determined by titration to
pH 2.9 and pH 7.0, respectively, with 0.02N NaOH, using a buret and pH meter. Acid outputs are

expressed as microequivalents of H* per 4 hours.

M, gy, Mg, ¥, ; p<0.01,[__]; controls, E=; rats administered with MNNG for 20 weeks.

BEE; rats injected with depo-gastrin (2000 zg/k
30 after administration of MNNG for 20 weeks.

W) subcutaneously every day from week 21 to
rats injected with depo-gastrin (750 zg/kg.

bw) subcutaneously, after administration of MNNG for 20 weeks, every day from week 21 to 24,
then every other day until the end (50th week) of the experiment.
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4. MNNG & 5 % AOQC - tetragastrin 750 pg/

kg. bw EE O FE

MNNG 20 ;BM# 5%, #A MY > 750 pg/kg. bw
R0 4ERIER, DBERACERKRTRET
ETFES L., ERETHROSES0EEOBRBRSUWEE
g, #A MY CIEEHONBR L OLET, BHER
B 45.1+10.6 mEq/1 (% 38.7+18.2 mEq/l), §
WiEE 84.6+13.5mEq/] (REEAEE65.4219.5 mEq/
1), EESTE 161442 4Eq/1 oog.4 hr (RFEEEE 102436
pEa/loogd hr) TH o 7e, HIRELE, BolEINE
Bz L CERICEWE (P <0.01) TH-o7 (K1),
I MNNG BEBRECRETHRL Y VEHORE

1. MNNG#%535 v b OREEREOHEMIE

Photo. 1, 2, 3 ; Gastric antral mucosae of rats after
the administration of 50xg/ml of MNNG for 20
weeks. There are atypical (Photo.l, 2), and
atrophic (Photo. 3) glands in the mucosal layer.

MNNG 20;BM&E5E®D T v b, 8L URBET
BT kbbb ES0BEDS v~ OIRE 2K TUIR, %
OEIEEAT/INEIC 1 4, B8 L REICE 2 &0TR
#{ESLL, H - E %@, Alcian blue - PAS %175
jz. 8, MNNG#5, 50 %& 5 EICEKR 1 1HH
§712%H - Thymidine 1 xCi/g * ERERICES L,
Autoradiography IZ & 2B X1T- 7z,

Z DR, MNNG 20 BM# 58 TER T B lFT
IR O BRE T 7 IR 2 4 5 BT ORI
wYI(EEL, 2), BEROBELERE, HEHRD
BE (BEXE3) BEDHoNT,

3H - Thymidine & & % Autoradiography T &
MNNG #}E#5 7 v FOERE BRBECBLTIE/NEE
HMOBREHOMBEHNE 22 L URRNERE I D

(BEH 4) » MNNG 20 B@E#5 7 v b OWFIRRALIE
T13*H - Thymidine TS a3 HIFEMSIRED LTI
LEELTWERb AR (BEES). LoL,
MNNG 20 B S EHOR S T RBREOMET

Photo.4 °*H - Thymidine autoradiograph of the
glandular stomach of a rat not administered with
MNNG. Labeled cells are regularly distributed
in epithelial cells of the “neck” region of the
antral mucosa.

e bl

Photo.5 3H - Thymidine autoradiograph of the
glandular stomach of a rat after administration
of MNNG for 20 weeks. Increased number of
labeled cells are irregularly distributed in epithli-
al cells.
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B0, THEOBBOBFEERRD NG T,
% 50 38 B T 13 W PUBRAEIER 00 FE R ER AR 1T 1 Ml R
A, MRS BESER s NERE DY
2ESHHD (BEHE6), *H- Thymidine THEFS 1
M TRl AL Tl (BAT).
—%, SEBME T, MNNG &5 TH 20 8H

Photo.6 Pyloric region of a control rat. (30 weeks
after the administration of 50 zg/ml of MNNG
for 20 weeks.) Neoplastic nests were seen in the
antral portion of the glandular stomach.

Photo. 7 *H - Thymidine autoradiograph of the
glandular stomach of a control rat. (30 weeks
after the administration of MNNG for 20 weeks.)
Highly increased number of labelled cells are
irregularly distributed in epithlial cells.

Photo. 8 Gastric corpus mucosae of a rat after the
administration of 50 zg/ml of MNNG for 20
weeks. -

There are little changes in the mucosa.

o

ICEBRTMEEDET 2R L Twieds, MM
ik, THBEOEHRRIRD o h -1 (BHES).
250 BE T LRI, THRROBERRIE L0,
% 72,%H - Thymidine SRR D 5375 1 BRI TP
PRk Ic A ohn B Lo RELREan o,

2. MNNG B#~D AOC - tetragastrin 2000 zg/

kg. bw RO ZHE

1) BHEsExR

HEGRHIAM 36 HE £ TS L - ESEELL, 5
HARES UL, A MY VB4R Th » 72, 50 8ECO |
BREREELL D L, FIEHERIINE 32 Pidh g L(25
%), AN CEEZLE 24 B TUE (29%) Tili%
OICABEDZE ko7 R1).

Table 1. Incidence of adenocarcinoma in the
glandular stomach of rat

Experiment 1

Group Incidence

25% (8/32)
29.2% (7/24)

Control group

Gastrin (2000 ug/kg) group

p; not significant

(No. of rats bearing stomach cancer/ No. of
effective rats)

Fxp. 1. The rats were administered with MNNG
for 20 weeks and randomly divided into two group
which were treated as follows : gastrin group: AOC-
tetragastrin, 2000 pg/kg. bw every day by depot in-
jections for 10 weeks; and control group: every
day injections of depot only, for 10 weeks.  The
rats were sacrificed at 50 weeks after the beginn-
ing of the experiment. The diagnosis of adenocar-
cinoma was applied when atypical adenomatous
growth invaded the deeper layers beyond the mus-
cularis mucosa.

E:
xperiment 1 Maximal size

[¢] 10 20 30 40 (mm)
Control
o oup o % Oodf- o
Gastrin{2000*¥xg) o
group
Control group ; 18.8£79.8 mm (Meant 5.D)
Gastrin group ; 4.8%2.6 mm (Mean+3.D)
p < D.01
Fig. 2. The maximal size and macroscopic

appearance of adenocarcinoma in the glandular
stomach of rat.

O ; polypoid lesion which is a protruding lesion.
® ; crater-like lesion which is an elevated lesion
with a central area of depression. Three rats died
before the end (50th week) of the experiment:
0,: 39th W, ®,: 48th W., ©,: 46th w.. Exp. 1:
the same way as shown in Table 1.




EREFEOERICMITTERIWDOE 841

9) BRED LB

WEEEE, A MY VERE D PRSI I BB O
LEBELTBD, BERERICENPEELLZLDER
mol.

3) BEREORIRE

hEOEETRERRFEL LT, £—R, BE

Photo. 9. 10. Glandular stomach of a rat in gastrin
group. 50th week. (the rat injected with gastrin
2000 xg/kg. bw every day from week 21 to 30
after administration of MNNG for 20 weeks.)
Tumor is seen in the pyloric antrum. Adeno-
carcinoma invaded the deeper layer beyond the
muscularis mucosa.

Photo. 11 Glandular stomach of a rat in control
group. (30 weeks after the administration of
MNNG for 20 weeks) A crater-like lesion is
‘made up of tubular neoplastic tissue infiltrating
into the muscularis propriae.

TEEEbE2EE (BRI, 10) 28770085
S, NBEOKE WEBE TR0 crater 2B T
2honHasnt: (BEILD #, A MY VBETIHE
[E#S /& < crater #TRT 5 b Db o7z (K2).

4) BESKE

FRERTORBERAR:2 / FATHELL., &5
A—BiEEs 2 EUERD SN DT, 207
DTRLREVWEBEBORZERRIEL 2.

Z DOFER, WNEHEEOEEED 6 mm » 5 38mm,
18.84+9.8 mm(M=*SD)TH b, FA MY VBTIL3
mm %% 8 mm, 4.8%2.6mm (M+SD) TH oz,
nB, BESy P TS50 EMENCET LTy b, i
BEC 20T, 39:BE (EHE18mm), 48:8E (EH
E38mm) Thotz., FAMYUETIHLIE, 46:8E

(EBEE4 mm) Tho7 (K2).

Thbbt, FA M) UBIRELLERBIINERED
BB LU TEE (P<0.01) /h&hoie,

5) BROEME S X REE

FA LY VB, NEREL L CERBETHY, »I
NOFT HESMERRE, FRMEERTED shkd -
7.

BEEETIE, ANV VEORENNS OS]
LTHETEETOLDO»86 % (6/7) wish, X
HBEED 38 % (3/8) 12K &R THEEEDE L DIH
hots (R2).

nB, HAMYCEO LT EMBRERCHRE

(spindle cell sarcoma) »@Ww sl FHEE TS
BTE, EEEIZ2mm ThoT.

MUE, BEORERIVA MY VEEMNBEREEOM

CEEDEZ o), BEOKESRAFAANY Y

Table 2. The depth of invasion of adenocarci-
noma in the glandular stomach of rat

Experiment 1

Depth of invasion

sm pm ss se
Control group 3 4 1 0
Gastrin (2000 wg/kg) .

aroup 6 1 0 0

(No. of cancer bearing rats)

The diagnosis of adnocarcinoma was  applied
when atypical adenomatous growth invaded the
deeper layers beyond the muscularis mucosa.The
cancers were all well-differentiated tubular ade-
nocarcinoma. sm; tera submucosa, pm; tunica
muscularis propria, ss; tera subserosa,se ; sero-
sa exposed,

Eep. 1; the same way as shown in Table 1.
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BETIRINEHCHERL TSV OH L, FERED
BOEERNE L,

3. MNNG B #& ~ ® AOC - tetragastrin 750 ug/

kg bw EHOBE

1) BEFELER

EERPEMA 36 BB & CIIT L EEELL, i
FEREAUS, YA MY VBEGILTH Tz, BS0HEETD
BREREERE, NHEEERIEL 20 T 7 7T (35 %),
AN EEERICE 18 EF6TC (33%) Thol,
MEMICEEDZE R o7 (F3).

2) HROSEHRLE X UARY

RIHRRE, H A MY CEEE b WEEO S LIPRE
Bidy, BERERCRELL DR, o7 &
72, BERESCAESFEEL, F—FOMPIRER

Table 3. Incidence of adenocarcinoma in the glandular
stomach of rat

Experiment 2

Group Incidence

Control group 35% (7/20)

Gastrin (750 ug/kg) group 33.3% (6/18)

p; not significant

(No.) of rats bearing stomach cancer/No. of effective
rats

Exp. 2. The rats were administered with MNNG for 20
weeks and randomly divided into two groups which were
treated as follows : gastrin group: AOC-tetragastrin, 750 .g/kg.
bw by depot injections, and control groups; injections of depot
only, respectively, everyday from week 21 to 24, then every
other day until the end (50th week) of the experiment.
The diagnosis of adenocarcinoma was applied when aty-
pical adenomatous growth invaded the deeper layers be-
yond the muscularis mucosa.

Experiment 2 Maximal size

Q 10 20 30 40 (mm)_

Control
group o 1 lgey ©,

°§° [}

4

15.9 + 9.6 mm {Mean+ S.D)
4.3 + 3,3 mm (Meant $.D)

P < 0.02

Fig. 3. The maximal size and macroscopic
appearance of adenocarcinoma in the glandular
stomach of rat.

O ; polypoid lesion which is a protruding lesion.
®@ ; crater-like lesion which is an elevated lesion
with a central area of depression. Four rats died
before the end (50th week) of the experiment ;
®,: 38thw., 0,: 47thw.,, ®,: 49th w., ®,: 48th
w.. Exp.2; the same way as shown in Table 3.

Gastein(750 Vkg)
group

Control group ;
Gastrin group 3

Fi

CBRBORER AT LOBHTAN) VBT 2K H 7,

WIRE T, NS OEREIIMEERIELE & 72 T
EEEOREERL 2. NBHEOK S WEBECIihy,
W& crater T2 b DB H ol HA MY LT
/NS crater 2EET 3 b Do (g
3) BESRKE

NEHEOEZEEIZ 6 mmb» 5 33mm, 15.9+9.4
mm (M£SD) THH, ALY YBETIZI mm»s
9 mm, 4.3+3.3 (M£SD) Th-o/z. HA MY o
DEBRINEHCLELTEE (P <0.02) /s
Mol BB, HETS Y F TH0EMENICEELES
baS, WEEEE 3 VR (38 B E, EERE 33mm), (47 EH,
% 15mm), (49:8H, EERE 18mm) TH -7,
HANY VTR IIG (488, BEEE3 mm) Th
-7z (3).

4) BREOHEBES & UEEE

HALY B, MEREELCERBETHY, B
{LiE, B RED shid o7,

BEEZ, AN CBEOBEEZEN N OO
LTHETEBETO D83 % (5/6) i oh,
BRBED 43 9% (3/T) WK SREEEDER VS DHEh
o7 (F4).

28, FAN) VBT, BERERCARELZETS
LOM2EBY, WINLZOEEERDET, BE
£ 9 mm & 20mm TH o7z, MIEHETIE—TIcEl
PARGEIEIC PARE (SR  H5ETIE, JEEE 8 mm)
BH STz,

Bk, MNNGBZ‘“?&, A AN v EDEREIARES
LUEBOERICRIZTRE R LI205, ¥R
kﬁﬁﬁﬁ%‘iﬁ%ﬁ@%%ﬁHﬁlﬁc_lmﬂﬁmﬁfiai%i%mi
MHE s BRI B LN,

Table 4. The depth of invasion of adenocarcinoma in
the glandular stomach of rat

Experiment 2

De'pth of invasion

sm  pm ss se
Control group 3 2 2 0
Gastrin (750 ug/kg) 5 1 0 0

group

(No. of cancer bearing rats)

The diagnosis of adenocarcinoma was applied
when atypical adenomatous growth invaded the
deeper layyers beyond the muscularis mucosa.
The cancers were all well-differentiated tubular
adenocarcinoma. sm ; tera submucosa, pm; tu-
nics mucularis propria, ss; tera subserosa, se:
serosa exposed.

Exp. 2: the same way as shown in Table 3.
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Influence of Gastric Acid Secretion on Development of Experiental Gastric Cancer ~ Hideo
Kitamura, Department of Surgery (II) (Director, Prof. I. Miyazaki), School of Medicien, Kana-
zawa University, Kanazawa, 920 — J. Juzen Med. Soc., 91, 836—847 (1982)
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Abstract

The influence of gastric acid secretion on the gastric cancer was studied by using Wistar strain
male rats. The gastric cancer was produced by oral administration of N-methyl-N’-nitro-N-
nitrosoguanidine (MNNG) containing 0.05 mg/ml in the drinking water for 20 weeks. There-
after, subcutaneous injection of 2000ug/kg.bw of AOC-tetragastrin in depot form was made
every day for 10 weeks. In another experimental group of animals, gastrin was administered in a
prolonged fashion: 750ug/keg.bw every day from 21st to 24th week, thereafter every other day
until 50th week. In both experiments, the animals were investigated on their gastric acid se-
cretion by Shay’s method, sacrificed at the 50th week from the start of the experiments, and
pathological examination of the stomach was made. The gastric acid output (M£SD) at the end
of 30th week was 16540 uEq/100g.4hr in the group in which gastrin was administered for 10
weeks and 83%*19uEq/100g.4hr in the control group (p<0.01). There was not a significant
difference in the incidence of gastric cancer between the gastrin group and the control group,
while the maximal size of the cancer was 4.842,6mm in the former and 18.8%9.8 mm in the
latter (p<<0.01). Cancer of which invasion was limited to the submucosa was found in 86% of
cancers in the gastrin group and 38% of those in the control group.

Prolonged administration of gastrin showed an effect of increasing the gastric acid secretion
and in this experiment, the maximal size of the cancer was 4.3+3,3 mm in the gastrin group and
15.9£9.6 mm in the control group (p<0.02). The results indicate that increased gastric acid
secretion suppresses the development of gastric cancer.



