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Materials and Methods
Animal: CD (SD) Jer
X-ray: 1Gy x 4 (1 week interval) Whole body
5Gy x 6 Gastric region
10 Gy x 2 (3day interval)
20Gyx 1
20 Gy x 2 (1 week interval)

Dose (Gy) Interval No of metaplastic gland Gastric tumor

ALP* Total* (%)
1x4 week 0 0 0
5x6 1 day 4 14 0
1 BHEOFIIHMEEZEDS A B, /4 10x2  3day 35.748.4 13.7+2.1 0
— MO L WIBRIRE TH D B BB /8% — 20x1  week 8.2+12.8 14.3+13.0 10
NI A Ho ¢ B A R, 20x2  week nd 16.6+16.1 48
FHD (1) Eo%k— MHIEE *ALP: Alkaline phosphatase-positive intestinal metaplasia; Total: Histological findings

B 25 10Gy 2 MERETIC X 585 B b AE o a5 4

Matrialas and Methods
CD (SD) male rats
10Gy x 2 (3 days interval)
Gastric region

After irradiationErosionType A Type B Type C ALP

(weeks)
1 + 1.5%0.6 0 0 0
2 —  0.6X0.9 0.63+0.90 0
8 —  1.410.5 1.8+1.30.61£0.913.21+14.0
24 —  0.4%0.9 3.6+1.50.410.514.0+11.1
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BIE ML EEDRAE BA4E 100Gy 2 FEEHC X 2 ERALEOER
Materials and Methods Histologcal
Both sexes CD rats Strain ALP Type A Type B Type C Total
X-rays 10Gy x 2 Hos:Donryu 46156 11+2.1 102£13.2 1.0%2.2 12.1+16.1
Group Intact SHR/NCrj  30*19 15422 91153 0.5+0.9 11.1+5.8
ﬁg::::ﬁ:ggiﬁ;;" sterone Cri:CD(SD) 17+19 03407  7.3+8.2 0.6 8.3+9.5
Gonadectomy CrjDonryn 1619 24421  7.1%6.9 0.3+0.7  9.8%+7.6
Autopsy 6 months after the first irradiation F344 /DuCrj 12+14 2.8+1.8 6.4+5.4 0.6x1.1 9.8+7.3
WKY/NCrj  10*10 09408  1.8+2.4 0.5+1.1 3.1+3.5
Growp  Sex Gonad “eat;l"ent ALP (%) Sle:SD 9+11 1.7+2.9 4.4715.6 0.1+0.3 6.2+8.2
- T cotomy — = Sle:Wistar 618 02404  69+66  08F13  7.0%71
2 Male 4 _ e Lew/Crj 549 1.0£15 24421 0.4+0.7  3.8%35
3 Male  + Testosterone 61 Crj:Wistar  3+4 22427  7.2%6.8 0.5+0.9  9.9+93
4 Male -+ DES 28 Buffalo 246 15424  4.0+48 0.6+0.9  6.01+6.8
5 Female — — 21° F344 /NScl 132 13418  3.0%+2.4 05+0.9  4.7+39
6 Female -+ - 41° ACK 1+2 2.9+59  1.2+2.1 0 41474
7 Female + Testosterone 46¢ Copenhagen 0.4%1 0.4%1.0 0.9+1.3 0.240.7 1.5+2.2
8 Female -+ DES 19
2,Significantly different from Group 1 value (P<0.01), Mongolian gerbils negative
b.Group 3 value (P<0.01), C:Group 5 value (P<0.01) Mouse negative
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Aninals: 5-week-old male CD rat:
Animals: 5-week-old Crj:CD male rats . old male rats
X-rays: 10 Gy x 2

X-rays: 10Gy x 2 . .

Chemicals: Ranitidine (200mgfke in diet) Diet: 1%Nacl
Cysteamine (0.1%in drinking water)
Histamine (in silicone tube)

Operation: Removal of salivary gland

Chemical: Histamine in silicone tube
Operation: Removal of salivary gland
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Treatments Effective BW Incidence No of ALP

No ALP

Operation 22 595.0174.8+* 17 (77.3) 9.5t12.4*
Operation+X-ray 19 557.5161.7+* 14(73.7) 42.5171.3%+
X-ray 20 635.7+36.1 18(90.0) 28.01£22.9
Control 19 655.41+61.1 14(73.7) 4.915.1

*#; Significantly different from the Control value (P<0.01)
: Significantly different from the Operation+X-ray value (P<0.01)

Eexk FREMETOpH I, HEMEREEOWM: L
AL
Agein pH value Enzyme activity Goblet cells
days Lactase Trehalase  Sucrase Maltase
0 6 + = - + +
1 6 + - - = +
3 4 + + - + +
5 4 + - - x +
7 4 + + + * +
14 3 + - - + -
28 2 - - - - —
180 1~2 - - - -
6 e .
5|
o 4 ] . [}
7
: 3 Q
= 2 y=-0.015% + 6.12
R =-0.95
1F
0
0 50 100 150 200 250 300

No. of parietal cells

FEOB pHE & MM HIH
(@ fifEad b, OMMifaz L)

Parietal cell mass deletion or disfunction in fundus Reflux of bile

v '
pPH value elevation in gastric mucosa
¥
Gastric mucosa
+ 4
Intestinal metaplasia in gastric mucosa
.r

Increase of gastric acid
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Figurel (1) Haemaroxylin and cosin staining, and (b}
immunohistachenyistry for fosulin of pancreatie tumour. The
pancreatic tumours induced by X-irradiaion morphologically
resembde giant islets of Langerhans, The arrangement of the
rumour cells is characterized by cell columns and ¢f 5 5
rounded by a fibrous capsule (2}, The wmour <
itense immunoreagrivity for insulin (b, P normal pancreatic
tissue; T, tamonr tssue.
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} Materials and Methods

Animals: A/HeJ mouse

Crude extract: 2 times (1 week interval)
2 weeks before X-irradiation

/ X-ray: Pelvic region 20 Gy x 2
) f: E Incidences (%) of rectal adenocarcinomas developing after local

o 100 200 300 100 X-irradiation
Days after first MNNG treatment

@
=3

3
=1

"
5

Incidence of tumors (%)

1
=3

=3

Group Weeks after the last X-irradaition
1o BEWILIC L A EEREA 6-32 33-84 6-80
. . . I ized+X- 21/34(62)  4/11(36) 25/45 (56) P
O CMNU #5-, O : MNU+MNNG, A : MNNG ey .
s B e ~ X-rays 4/22(18)*  8/14(57) 12/36(33)
5o BHITEB SD T v b, HHIDES ACT T Non-irradiation 016 35 /51

v ]“ ° *: Significantly different (P<0.01), *: Significantly different (P<0.05)
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Materials and Methods ﬁiﬂﬂ%é%/ﬁ\bzkﬂ’%ﬂ@ﬂ%i&ﬂﬁiﬁ‘ LELBLEW ’)) 'E’E

Animals: B-wecl-old P34 ats EMBMRABE T LS, KEEHICBET AL

Transplantation:Colon into fund

VN Orally. 100p0rm for 16 swecks B0 B Lz, KEREER FH & RITHE L 245 F
4 weeks after surgery J[]%%Eﬁiﬁa ST NF LA (%20.) o = @/_ﬁ ;g_»/fﬁ\,a

MNNG: Orally, 100ppm for 16 weeks
DMH: Im, 20mg/kg, weekly for 29 weeks
Autopsy: 12 months after initial chemical treatment

MNNG % MNU %235 L CTdBREMMICIEIETIHET S

=3 5 . - JE 44
| FEI9R SD Tv MIBLEALAEZFERE L DMH LR
Graft
CHICALNTEE
Graft+DMHA Group Effective Group Large intestinal tumors Small Other
noof  tumors intestinal tumors
animals Incidence No. of Mean tumors
GraftsMNU Prorian tumor/rats tumor size
HGraft 1 30 2(7) o 21(70) 1.48+0.93°°4.991+4.00 9(30) 9(30)0 "
Graft+MENNG:
o - v e 2 23 0 16(70) 2.3211.1477.0016.35 12 (52) 1{4)9"
@,
o ® %) 60 b © One animal had 2 lesions
¥ Two 1L a, 1 cell carci 1 Pancreatic tumor, 1 Fibroadenoma, 1
Mammary tumor
e . © One Seminoma
21 KiGx Bl BRHEEEDE~0LE L, # ** Significantly different (P<0.01)

" Significantly different (P<0.05)
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210k Wistar 7 v MG R b4 %3538 L DMH A
HEE IO - EE

ek 11

Ei11%R F344 v B ERLERFHEL AOM B
|2 PhIP #%5- Tl b 7= B S

Group Effective Mean Total Gastric Small Large Other
No of survival  tumor intestine  intestine
animals
Xray+ 23 318+49 17(74) 5(22) 3(13) 9(39)3> 5(22) Kidney
DMH 3(13) Pancreas
3(13) Adrenal
(4) Lung
Sarcoma
Xray 12 328+47 7(58) 0 0 0 5(42)" Pancreas
2(17) Adrenal
DMH 12 308+t72  8(67) 0 20 5(42) 1(8)
Hemangioma
Control 9 334+32 o 0 0 [ 0

®: Significantly different from Control value (P<0.05)
®: Significantly different from Xray value (P<0.05)

B2k 4 RfEd T BIEBE NS IR~ B
DR D3AL

Group Tumor
Anunsd Mean Total Gatsric Colon Number Pancreas
survival
X-ray+PhIP 25 356+32  16(64)* 4017 2(8)® 0.08+0.28 8(32)
Ad-cal
ATP 3
X-ray+AOM 29 337450 27(93)"*  4(10) 23(79)%* 1.31%09 75{(17)
Adca3
ATP L
X-ray 32 365111 15 (47) 0 0 0 12(38)
PhIP 25 364 4(16)" 0 3(12) 0.12+0.33 0
AOM 28 35910 23(79)* 0 21(72) 1.17+1.04 0
Control 30 364 0 0 0 0 0

*:Significantly difference from X-ray group (P<0.05)
a: Significantly difference (P<0.05)
b: Significantly difference (P<0.01)

FE13R BT T IR B L ZBR ORI 5L

Graft Transplantation site

Fundus

Duodenum

Esophagus Changed into glandular Changed into duodenum
stomach

Diaphragm Not found Not found

Trachea Cartilage remained Changed into duodenum
Bladder Changed into glandular Appearance goblet cells and
stomach alkaline phosphatase

, KEBEE%47T 5 DMH 2357 % & BHEERAT
h,:@%ﬁ®ﬁ&ﬁﬁkﬁﬁﬁﬁh1mi¢o

ZITIDEZFTERREIELTDIC

B CTOBICRBOBRIEEL T L (522X,

AT L (21,

After Appearance Appearance alkaline  Remain

operation goblet cells phospatase in tranplanted
cytoplasm epithlium

1 month No No Yes

3 months Yes (little) Yes Yes

6 months Yes (strong) Yes Yes

12 months Yes (little) No Yes

ZDZETHIZFMNERG S

HEERTEEL, XHETHER LB LER{LAEIC DME 25 L3 ¢4
BOE, FL0K), TOFRIGEEMAEILFHIC

R D 5

ERBOBFEDEIVER L CGRILT 256050 H2 2P UBHLE Lz, BERIMEEREIZXY AOM ®

PhIP T B LR bE X OB ICKRBORE 2> B

MMG MNU

Gastric mucosa === Gastric tumor
Gastric mucosa === No tumor

DMH AOM PhIP

Intestinal metaplasia
MNNG MNU

with or without Paneth cells === No gastric tumor
DMH AOM PhIP

with or without Paneth cells===Tumor

Large intestine === =T= ===Tumor

DMH AOM PhIP

Implantation into fundus == Tumor in implanted colon
Implantation into fundus =?:> No tumor

MNNG MNU

F24X
DI

fs LR AL R REHE L 72 KW D3RI E A~

WISk AELH D LI SN E L7 (55231,

#115%) .

{ Parietal cells
( Chief cells
| Mucous cells

Gastric mucosa

Gastrie tumor

., DML,
“AGM, PhiP
4

| Goblet cells Tntostial fim
| Paneth_cells ntestinal fumer |, Papeth cells

| Mucous cells

7
-
N

25K Homliigos bt
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FEb HEERL, AL ISR, T B LTws,

1LrAH WEREEZT>TWE, 4T BT
DIEGIERL, MEANEGHIEORE L Twab,

Bo3M F344 T v MIE
BCTHBIZRD SN EE,
b RRERAE, AL EIRMEE, £T  sabft
BRI, AT . CDX2 Puikget, BIIBETH 5,

P
I8

=

Bo6 HE T MBENBHT D ENTY ) -y
EHARD, I A RO X TREIEDO LN,

[ month |

o7 HEEBFHRCICTIRBICBET L4
DBAEENA~DILT %o

F2ol Mt T iB R, BRAET TR 30 GFP v FOEBx+HEBE~BHEL 14
AL i i e B GFP ik T 2 -T2,
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Early stage of GI ; B - o
tract . Differentiation " Metaplasia

(Small intestine) . .
L= S - Smalti i1

| Stomach <~ >Esophagus
L Small intestine :
Largé intestine

. Small intestine {) Stomach." >
H “Large intestine

| Large intestine{~/Small intestine -

g8 JHiLETOSME

I i plEes et BB L, SMLdt
RSN 2 RT -

A AL AR B L -3 CORMEME DR
PERLTWET, BB LRt IEELFET L E
3 LHRBWETIREEECTEAN, KErEiT s &
A RREWE CHELT A L Vv RES YRR S LAV
BHLE L, 2OMEIELESTE 2, BHltos{tos
KA FEBRIRLTVWET, ZDo7 1 MOR % /E
L7DIBIEE VY FERB PPN T L7

RKIZKBZ BB L 256, KEHEIZHMELTw
HEAFRVWIE LTI L, FCCHE2T2HBICBELE
FERT Y = ESEERED, B BMMIEE D F X
FSOBREIRVIZENT L (B26M). ShIEEATZ
Bl mETHICO L2 RBRLTVET,
HICERBOFEZ > FINERBICAEL BT
BleBRELTE T, AREPERBICMELILE
(#27H) s ZOHEDSHLEOBMIIZHLE L v IR
BTFOBREICHOLTMET ALY ZAICEY T L (528K),

Z 2T DI OB LS BT A L ) R A DLV EREITE ) £ LTWwA & & ZEFEHO/NE
BT, HeH4, MR, KEEE, EHokiRE, AAaENEEPFHOFEE LTI E LR &1
ZEOFH 2 LT N BRTEKSEICMET 2 2 LA B L F L7z (5829, £812%), Donor 24T
— MRS EEZ, EERMICBRELE LA, Ty b Y REEORS VT4 7 Tu—TIREL, EHL
L) EWATWE Lz, TEZOW, FEFHHEM TR s QW AEYSAL Y Y —OFERFIRELE LN
T [BAGFP 5 v Fa2fEoTHITLED | L BoLeoTHE, GFP 7 v M &{E-> TEWE L7z, Z#% Donor
ELUTBHL T LRI SATT D, SRR DMLY 5 2 LI X DB Ly A E L
F L7 (B30, TbbERICH ARSI BbE I LIZL ) ZOREIHLTE, BVHRILLEZD
BRI AEE) LAY T (B3N BILAKRMNICHEET 2B L LRZF-> Ty E T,
FOBFTIE AW I FORHOMMLERITE T, BEL W) HETHREEZLS 2 L DB L2501
ERPGALT BNV S A SN0 L7z (32), ZOFEIHERFEELOT v P EFVEEEFRELO
BHELLTEHIORET LVIIROF I o2 ZLATWEY, COBLRTLWHARRDOF 2 EVER
FBET, {Exkhd, ELELHLYHLELE T,

32K B0 o T R



14 INERFRSFMERE, 52 (1-3), F16- 6

Bbhic

R CORICBYWEREZBEL TEZLDI 22D T L, IMERTRENBAETYT, K281 2 27
RIIMEFTAL, WCOEZTOEWITRIAANY MEIFEOEZL LV DEICLEZIToTWET, BipicH
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