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N-ethyl-N’-nitro-N-nitrosoguanidine iz X % 3 » b H{b5E
(B« B/ NB) ORERFBICI T 5 MiasiigickiT 5 Hae

HEXFRFANE 2 AMERE (58 RE BEED

B H

+ R

w®Eht,

N-ethyl-N’-nitro-N-nitrosoguanidine(ENNG) 5 » t /LB RE BB\ T, i Bromodeoxyur-
idine(BrdU) € / 7 » — 5+ A 3% H\ - C ENNG 5 5 » F OEEHELE, ENNG#&ES » +
DI LB X OFRBRE O MBBREEIT 2 TV RO R EL. D REABICH - JERTH
B ERic s Tk BrdU R o LA AL b h, BEYWHIC X 5B LEO S HIRoEms RS b
fte, 2) EFEHBEER TR ES/NES. 7%, IREMITES.6% kL, IRE BEKL. 9% &L HEBOMHHE
A chEm - BrdU BiE 2 R L, 3) FBREIc 15 BrdU 3 (16.8~23.7%) (XIEH
HIELEREESEREROTh I D A EBCHMELTR L (p<0.00D), 4) BEFREOERR - 5
1LEE & BrdU BRI iIBIE 2 R i s - 7o d, TEE S pm L EOREE m, sm OFRICH A~ TERR
BRLEEERRLL, DEDX 5 RE - HLVEHELRO S Hlt BB LB -BE IR

Key words: ENNG induced carcinoma in rat, bromodeoxyuridine, cell kinetics

L& §
EHRoBRHETI, BOBERYNE > 20BE

g5 A — % —& LT, *H-thymidine I X % Autor-

adiography (kV27c K X - TiTh T &7z, 19824F
Gratzner®iZ X » thymidine ® analogue T » %
bromodeoxyuridine (BrdU) w45/ 27 v —7
AHARDBR I e o &, DNA SEiffifar i
A ¥ hic BrdU # REEBILENCEAEL T, 8
BEALTDNA ARMRYEZBTHENTEL LS
Wig 199, 2T, Zo BrdU % fiv-T N-ethyl-
N’-nitro-N-nitrosoguanidine (ENNG) i€ X % 7 »
FEALE O RBERBIC R T A ELERE L RO
DNA & 8B 2 BB ELIT OV THRF 2 fT-
7.
II. ARB®

4Bl ENNG BT 7 » FRBHFIRERE, §
EREBRK L LB PMNECORRELALRD L)
DWERDOFETH Y, $EZO 3 TR CHE
BRBOBNEIT-ch, BROE 1 IIFEEBRITE
THALNSEEERS L ORBEY EERLE0OLR
<1991%F 1 A16RZE> AIRIERE | S E B+
T371 RIEHEMET 3 —39—15 HEARFEFRE
2 58t

PRIZYWHE ENNG OER 2 Z W - oM i
MfEo SHMRBEERDMN L EEL, RBELHELE
FE ERro S HROEN EBEEND D 1A
A zdb, FLTHiIEO IHEBICRVTRREED
B2 ERD, $XENNGOEREZFTWwWiWE
HHE LRI R\WTo SHRROEE - 5HirEi-
TV AL THRBRBORN 2T/, BRID
52 IRMEHR L IEETE L & CiBER R NS
HHBECRTL SHHAROEBREROHEMEHEND
7. BMOE 3 IRERBACK G THBICHEE &
EH#HRLOBGALE I o T AL R LI,
III. RH & UFHE

1, BEHE

Wistar R Z » + (10:88) % B\ ENNG CKE
Aldrich Chemical #5{) 100xg/ml KE®K % 4 5 AR
BHERKE L TEROEELE, FhUBRKEKD
AEERRIKE LT LBEBEI R,

2. EBBERA T a0 —n

ENNG #5864 2, 4, 6, 8, 10, 122288k
Sy P AEBREBLTIREORBENRRL I O
BrdU BE#RAUE LT » 7o, Th EFN%2M #, 4M F,
6M B, 8M B, 10M &, 12M $# & LT ENNG 385
BN HE#RELAE £80BS - PR, %



18(1180) ENNG L% 7 » b LB REAEICK T 5 HENE BiEA2E 2458 5%

nZ 1m0+ L7z (Fig. D.

3. EBR%

EBRAY Do - Ao TEBHE VT, ¥
BrdU 20mg/kg % 7 » b BEERICHE 5 L6055 1B
#, BHLLZ Y OB RLICLEIEYEAEHAT
BB - TORHLERELB L S eEEORE, &
EEA, WIRZRE, k& (B 88 »8ElE
BREER, 1EDHH OREBRY, FHEERARE
IC1ERPLYOBBEEYHIE L. BHEERR
10% 4= ) VICCURFEREE LY, 5 » MIRE T
INERRICEATCRR B FIIR I & R B B AR Sl o )
R, MBETE, KOoYoRE L 2EFRBATH S
WiF9ER X b #915cm ¥ TO LB ORE S OB S
TREER LI, BEOS 25 E3 LM obHRD
PHEER LI, YR 7 7 1 v AEEHLL EY)
LEE-<5 74 v#2N-HCl TER I T305 B 4E L
DNA B gE{b % fT-7c %, Table lic=m+ 2 &< H
BrdU % v 7 = — > v #i{k (Becton Dickinson #5)
* 72 PAP %% (Peroxidase-Anti-Peroxidase #&)
X 5 RERABILERERXT -9, Fig. 2,3,41%,
Fhrth ER/NBC R AR LK, EETHE LR,
RIEFED BrdU $8EX L RT, EFCEVTYR

Fig. 1 Experimental schedule

start 2M 4M 6M 8M 10M 12M
l I I ! i ! i
[: { NG 0 water P.O.
Group 2M qm 6M 8Mm 10M 1ZM

(10) (10) (10) 10 (8) (8)

Controt Group N (10)

. Time of examination * . Two rats died during the
{ ) I No. of sacrificed rats experimental period were exciuded.

Table 1 BrdU immunohistochemical staining by
PAP method

After about 4y tissue sections were cleared of paraffin
4
@ DNA denaturation : 2N-HCI 37°C 30min, neutralization
@ Inhibintion of inner peroxydase activity :
3%H>0> methanot solution 15min, PBS washing 15min
@ Digestion with proteinase :0.1% Protease 5min, PBS washing 10min
@ 10% normal pig serum 37C 20min
® Primary antibody (mouse anti-BrdU monoclonal antibody(Becton Dickinson))
1:50 diluted solution 37°C 30min, PBS washing 15min
& Secondary antibody 37°C 20min, PBS washing 15min
@ PAF complex 37C 20min, PBS washing 15min
® DAB reaction : (PBS 150m¢+3, 3'-Diaminobenzidine 30ms +0.3%H, 0, 10drips)
37C 15min, PBS 15min
@ Counterstained with Hematoxylin, water washing
@ dehydrated, mounted
2

microscopic examination

Fig. 2 Light microscopic appearance of normal
epithelium in small intestine (Group N). BrdU
immunohistochemical stain. (x125)

Fig. 3 Light microscopic appearance of mucosa
without cancer in small intestine at 8th month
after ENNG administration (Group 8M). BrdU
immunohistochemical stain. (X 125)

DOhRE CHEICER I TV S S0 BN S KIPY
R, BIERERK X MRS 5H815cm ¥ ¢o
LB 02,0008 LA L OKE Mg & BrdU
REBEEMEE Y S v v b LE#RK (Labeling Index)
PEH L, BEHRECE TIEELER & ROLE
BIEE L T2, 0000 EoBHc o X EHBRL RS
fo. SHITE—YIFckds HE ERLERL T, B
BoRRAY, E8E, HMLE, FEEITSRREV-H
B vt 7

4, HETERRBRE

BrdU #£:8% (L1) oHhERETE, tBEXHV
TRET & 1T - 7.
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Fig. 4 Light microscopic appearance of cancer in
small intestine (well differentiated adenocar-
cinoma, ss) at 12th month after ENNG adminis-
tration (Group 12M).
chemical stain. (X125)

BrdU immunohisto-

V. # R

L RRER (EmTB/BRIEED

10M ¥ & 0'12M H O RBR&R S TR L UREREK
DTERD ST 2T ORBIN L CERORERY K
5 E2M B0 % (0/1008), 4M B0 % (0/100%),
6M #3096 (3/10PL), 8M #%70% (7/101%), 10M #£75%
(6/805), 12M B889% (7/8VL) & ENNG #:5-Bf#f 6 7>
REPLERE & D ICHERDO ERAMNRD LR,

2, RREEB GERREEE/FREEE0

2M B LAM B FER A B s h o e S E R

19(118D)

BOBD 1 HT b OREMEBL6M 1.0, 8M B
1.9(8, 10M 2.8, I2M B2 4 LB btk
JEEH OBINTED bR,

3. EER

THEER AR (BEAEORAEON/BREME
#O 136M F¥3.7mm, 8M #6.9mm, 10M #¥9.9mm,
12M #12.6mm B E L HICKE IDOBEAE R,

4, BHEE

1Ebi- ) oEEER(EEEABEOEEDON/BFRE
BEO 1L, 6M #£0.02g, 8M F¥0.21g, 10M F2.37g,
12M $3.61g s REBRE L LI EEOHALAD

5. RIETA L ARSE

RIEAL WO MRS EY Table 2R L, ¥F
FAEL O REMMC IR E MPIIR T (HFTED,
BEEERFARBER), BB INED 3RReH TS
& BER/NE 3649, BEFTIR2332% & & o 2 RIS
DRFENBRD L, ENNG R X 5 R & B
hie, ZLTRRE &b IIPTIRO R@r Nt 518
BRED LR, —F, Bro¥EbE (AE, 8,
TG, KBREY) CaBEERASAE, W
BESEEEVHE TESUAC E & 57 E Tl
WIRAc I8, Ila BoBREM240% &, FEEHE
(pm) %2 5#TE TS Borrmann 18k FREE
B L DB26% & E D01z,

6. MBERFTR

HBFHREE R T2 L BERERL DT pm

Table 2 Location and macroscopic types

No. i location macroscopic types =

i gl " —grandular small intestine * advanced cancer™

Cioe r:; rwa:: . ff‘r? stomach (from P-ring) early can_cer " (Borrmamn classification) |

wnes| [ 3 W 4, 1o 1 2 3
2mM | 10 0 ¢} 0 0 0 0 0 0 0 0 ¢} 0 0
am IE 0 3 0_ ¢} o] 0 o} 0 o 0 0 0 0 0
_G M| 10 3 3 0 - ¢} 0 1 2 3 0 0 o] 0 0

8m | 10 7 13 2 0 6 2 3 5 1 1 4 1 1 |
oM | 8 6 17 4 o] 5 3 5 3 3 3 ) 4 4 0
12mM| 8 7 l7_ 10 2 1 3 1 ‘. 0 & 1 5 3 3
Tetal | 56 23 50 16 2_ 32 11 9 5 13 8 4

(%) | (32) (4) (64) (22) (18) (10) (26) (16) (8)
*. ]_I protruded type - *% 1 | jocal protruded type .

I a : superficial protruded type
I ¢ : superficial depressed type

2 . local depressed type
3 | invasive depressed type
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Table 3 Histological findings

|“ i | histological |

total | depth of invasinon DistologicaIAtyRes

differentiated Jndifferentiatecl.:

Group type type

of |
tumors

sm | pm | ss | s~ |—
grandular | small | grandular | small

stomach | intestine | stomach | intestine

2m o0 |o|o|oloclo]| o 0 0 0
am| o |o|o|ololo| o 0 0 0
6M 3 (3|0 /0|0 0| O 3 0 0
8M| 13 |8|1]2|0]4] 2 " 0 0
om | 17 7|2 2 2 4 1 3 3 0
| | ! } ! L { | ==

[12m | 17 a2 | 6 4|1 9 5 3 0
1558 ) o] e | | .

Total| 50 (20| 5 |10 6|9 | 12 2 6 0

(%) (40) | (10)| (200 | (12} (18) | (24) (64) (12) (0)

m . mucosal layer

sm [ submucosal layer

pm [ proper muscle layer

ss ' subserosal jayer

s . serosal layer (exposed)

D EogEomEE iz, 6M B0 %(0/50), 8M B£12%/(6/
50), 10M #¥16% (8/50), % L T12M B¥T22% (11/
50) CETEOLDLE SRR L, HER cilg
Bzt ) SLEIREE2188% (44/50) &b B DIz
LT, EoBEREDRERRE THOLI0M, 12M
BHoBEMIchHT512% (6/50) X didsicTE¥ind-
7= (Table 3).

7. BrdU & X % Mifa@hreaoist

D ENNG EFEARIC kT 5 DNA &5E (S #) 4
faogE#EE (LD

BOFRMELTHHMPTIRIC BT HEREL LD &
NEThHHLLEEHE LR TI6.621.0%TH 5D
R LT, ENNG ¥ 5-8Ci32M £, 4M B, 6M 2o
EEHIEFNFNT.1E1.1%, 10.6+0.2%, 11.7+
1.2%TH -7, SM FHTIIBELHIZI2.0+1.1% T, &
FE320.0+1.0%, 10M BOFERRI212.7+1.1%,
¥ FEH320.8+1.1%, £ L C12M B o FE5E &1
13.6+1.4%, RFEHIT21.5+1.0% & EE 2 H R
OB B L C, FEFcaE v LLEYRL
7o (p<0.001), #Fiz, IRz T HEEEAYL LI
DERBHZL MM LEOBE TR EEHRBE LT
B\ LIL xR LA (p<0.001) (Fig. 5).

BORED - BEE TR, EEHBELED
LL #1.940.3%Cchsnwcstl, 2MB, AME, 6
M %, SM #, 10M #OIEEHMI L h Fh2.2+0.3%,
2.6+0.4%, 3.0£0.8%, 3.4+1.4%, 4.9+1.7%T
Hote, 2MEEO I 126.010.9% T R 5 Ik

ENNGtX %% » b HLE 0 REBRICE T 5 MBIk

AMAREE 24% 5%

Fig. 5 L.I at antral portion of grandular stomach

[J mucosa without cancer
P4 cancer

L
(854

oo ]

0 e f
: @4_/{"—“\/4/ s 1
gl L) s ] i)

2M  4M BM 8M 10M  12M

* mean LL of normal epithelium  #% : (v.s. normal epithelim) : P <0.001
in control group % 1 P <0,001

Fig. 6 L.I. at fundic portion of grandular stomach

Ll

o) [J mucosa without cancer
cancer

2M 4M 6M 8M 10M

!mean LI of normal epithelium %% (v.s. normal epithelium) @ P<0.05
in control group % (v.s. normal epitheiium} . P<0.01
sk (v.s. normal epithelium) . P<0.001

*

17.6+£0.8% L ‘BIETH - %= (Fig. 6),

WO S TR TH 5 EI/NE TR IERRE
EEDOLL 38.740.9% &+ BERO EHHEEF O
FRIZHB L CEELZF LA (p<0.001), 2M B L 4M
BOIBRI LN EFH10.3+0.8%, 11.5+0.7% %%
L7, 6M BoIERH12.5+1.2%, RES118.4+
0.4%, 8M BEDIERIRITI2.7+1.5%, FHEHI220.2+
1.5%TH -7, 10M BEOIERIZ13.221.3%, TE
i220.8+1.3%, 12M BEDIERHIX13.8+0.8%,
FERE21.711.1% & BB M0 2 K & AR E
FHECREHOFEBP I B L CEVLL #Hi s
Lc(p<0.001), FAIEmTBIEHL »ESELRLE
By LL o LR 4 ED Rt (Fig. D,

@ FREFEOMAKR L LI
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Fig. 7 L.I at small intestine

[C] mucosa without cancer
Lt 4 cancer

[22)

20

VN Waer
o i) 1] il i i
2M 4M 6M 8M 10M 12M
« mean LI of normal epithelium *# (v.s. normal epithefium) @ P <0.001
in control group skt P<0,001

Table 4 Histological types and L.I.

fistological
tunes

| 6M group | 8M group | 10M group | 12M group |

differentiated | 18.4%0.3 | 20.2+1.4 | 20.7%1.3 21.1r1.8|
tpe (n=3) | (n=13) | (n=14) | (n=14) |

21.2+0.6 | 21.1£0.9
(n=3) (n=3)

type

Table 5 Depth of invasion and L.I

depth of mvaslov;. 6M group BM gr-m; | 10M grou; -[ 12M group_

: - — | ]
18.4*0.3 | 19.8£0.8 | 20.0%1.0] 20.7%1.2

(n=3) (n=7) (n=9) (n=6)

m,sm

o 20.6+1.7 | 21.740.8)| 21.321.8
=pm =
| (n=6) | (n=8) | (n=11)

m I mucosal layer p<0.00

sm [ submucosal layer
pm : proper muscle layer

SR ESABTEBEL b CEELYR LA LL
ZEIFRD b - 72 (Table 4).
@ RERBEOFEEEL LL
FEA (m) SHEETEHEAN (sm) i L CEE
B (pm) Ll EDfED LI 310M Bz s\ >Tit pm Bl
LTEBECEBEYRL (p<0.01) hoBETcRAFE
EXFTDIh -7 (Table 5),
V. % £
FE, bEHEYRACLBYERICI BRES
BOWDOBIENREEE L, B4 0BYRKREF LI
X BEHRBIEL Thhb kot otc, HILE, &
IZEBEBE T BV TIR1967E @ 2 # 5191953 N-
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Methyl-N’-Nitro-N-Nitrosoguanidine (MNNG) %
WTF oy b RANARE - LERCEEYRE I,
F 1972 IR 590 ENNG # Fv @i e
1 ROFBRELHIIER 5, TOHIIBOFEIIT
KEPMRF » F AV TENNGOBE - HEHMO
R EZTVCEE L EVERBOER € 7 VLIS
RBHIEE o fe, {LEHEIC X B FB 12T initiation &
promotion DA< L h 2BEOREALEL & h
TR0, Fiedh, TEMARSAREYETDH S ini-
tiator = X b PO BEF OELE Z VT E o DNA
D—EEEDFE LTEIRE S h % BeFE (initiation)
L, ToZELLUclarRUERE« 0BROPELYR
V% BB (promotion) @ 2 By Mg % & Tl U TR
LRBEINDIOICBEIRTVS,

SE, REHWEENNG ZHV-TS v b ICHLE R
HEAIE, TORBRBICKT HHRBEOR Y
-7z, ENNG REER I, FKH 50D Wistar &
5 » MIZ ENNG 100pg/ml KEH % 4 2 AREEOK &
LTHEAFES L, ZOBIKEKZTREL, £EL
T RIEDNEE 35 X VPRI &R b huic & OB ICE S
TiT-T2,

HRIBHRE D 27 12 bromodeoxyuridine (BrdU) =%t
ThE /2w —F AR B REERLFEROE
T To7e, SO LWREEEITERREROH-
thymidine i & % Autoradiography & tb X 7 1 v
b — TR A TENM T DNA SRR Y 5 c
%918 Lpvd BrdU &*H-thymidine O W4 O E#R
TESHBET2 LI ERIBE L THATUL S,
FhW 2 RECREEORMEESE ST h BUELR
B+ 5—#EL L To BrdU E#XR4 B\ @ik
2, BHRREFLELTEITHRCECTHV b3 X
578 o T & 192D,

4@ ENNG BEEBRCISV-TE, ENNG #56
wmEoe»ARBT30%, 8»HAHEHT70%, 1088 T
5%, 12AETII88% L, s &b IREERD L
AxRote, ChxFRLPOZREER L R BE
THote, R 1EI)ORBERIERE L DI
EL, FHEBRARCLIELLIOBEEETY
RERRL L LI AnED bR, ENNG #E X
DIEBEETMICOVWCHEFROBRERYHTHD L, ¥
HP, #5HRESHABETR S » FIRB 104
th 8B (80%), /NMBWZL0BIFL0HM (100%) DFAEHR
Il EMEL, KOYREFEOERIZTS » F DRI
W H1l0em DA O EFPNBIZTEIbORREEL:
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LEBORBUY T ED TVt B/EL T3, SEOE
BRTH ERPBEHEEDMYE HD, KWTEHEEOF
T MPIRFIRIC32% R E Lo B EBRER I LT
C4%THD, RERHBRRIA bR e nl, Ty
M ENNG EEic B\ TRETAEEOABH, &1t
B oW TIRE S REBE 0 I0% 2R LR RE T
Boteb LTW20, LI ENNG BEER&ED
BECL Y ERPEEYERCREICLER, 0
BEAEPTBBERTH -2 LT3, SEot
BANBRE & TS LER R CE S LB T R
BoOBIEREMPrIRERCREE LR TH - 2,
SEIDEBRD X 51 ENNG Rk Kk & LTHELL
B, RESMSBRE S L UCLEBNETRE LR T
EVSZER, ThHOBATENNG ARIRE AR
TV IBDh, BHEEOHEBCILDN, »
VBN AEECITE CERE /NGO T »
ENNG BROBMERRE RS, Lo Toh b0k
B EEPREYEOFRYZIR T E V52T
BOMALMN e LI bORRY T
febiew, ZoX 5 RRERMNOBEREMEL T, &
LFENEEHOWREX TR /NEHEE, 7y b iT
MNNG ## 5 L7FHB T35 v F DREBLUToOMEA
=% { FEEET 5 thiol 2 MNNG »iE#ALL, =0
LI A REIRB EHMEL TS, REWEYE
ELTWiRVWERZ » biok\WT, RERMPIRERE
BERER S LH/ANED 3 FEIRC S CIEEFE
Lo BrdU #Ea#R (L1) ¥ &+ 5 &, FRHfT
D HHPIRRAE & B NB s, BERSER
BIBLL IV HEBCEHCLLERLE, X5,
ENNG »#E5 LERN -0 JEBE OB O R
EEOLL 235 L E5FHBELBE/RNLLL 0 LB
DAhbh, REWE ENNG ¥ Frdifao S 1
ROBMCEEPRIFLTWBZ bbb, 20k
51z, ENNG 38 ic 35\ CIR B PR & B3R/ g i 5
EREL ALhADIE, “hbHOKE LK DNA &
BREED, REYWECILINBHUMNLVERTHLE
Eb—HEEZLRD, FLTHREBEORMZRS VT
X b BV DNA SREER R T LS NB D5 05 B BP9
REEH L 0 b HEHREVCEHELOREABD LR T
B Embd, BERBCRTOIELEMED
DNA EBBEOELRBCEL BboTw5 LB
hs,
STRBERED LLZ, EEEECIERTE LK
DLL X3 FREREL, REYMPIRESC LW/ NERE

ENNGIZX %7 v F L0 RBEERICEIT % HMlashEE

A2t 24% 55

T, &P LL o EAEE S Zbhic, Zhild
BFOEEE Y pm U EDOED LI 1T m, smOED
LL kI heeae<, FEAEHRIs-Td pm U E
DB e>T DlwbELLRD, —F, H#k
M bE L LL o3 cBEEYRD -
e, BOSIEE LL oW THRE%2f T T\ 58
ErBCHBE, MECHEERRVWET23DL DA
32027, B b b DDOFNLL BEV-ETHHED
B, SEILIBEFEERTCSLENS S LE
bhd, BrdU X 2@y AV CRENEICL S
REOEEY DNA EREED v~ THRE LR
Abhd, SEORRTRBROFRTL L INLH
LEIRBEYWEOERAYEZT O WIEEE LR T
LR UHML SHMROEBERRE L5 Z EH
b2, BELELEEELEO SHAREEROE
LR BAE LR S h e,

BB 2Chich, APREBE, AREEEH - R
B OBEE, RLORKBEREHBD R WEEEX
FEREPAYEREERBS B LET, Sori
BEBRCEHB IR RE 2 AR LB A~ 7,
RO VIBEXFERGIAEERMRE D EACRH
cLET,

AXDBEEL, 47, BE B AREFESE S X U276 H
AEEBEFLBET B VTRELL,

X [53
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Cell Kinetic Studies of Gastrointestinal Mucosa in Rats
with N-ethyl-N’-nitro-N-nitrosoguanidine
-induced Carcinoma

Fujio Makita
Second Department of Surgery, School of Medicine, Gunma University
(Director: Prof. Masaru Izuo)

Cell kinetic analysis on gastrointestinal mucosa in Wistar male rats with ENNG-induced carcinoma was
studied using anti-bromodeoxyuridine (BrdU) monoclonal antibody. The normal mucosa in rats without ENNG
administration, the mucosa without tumor and carcinogenetic lesion in rats with ENNG administration were
studied. The results were as follows: 1) It was found that the BrdU labeling index (L.L) in the gastrointestinal
mucosa was elevated and the number of S-phase cell was increased by the carcinogen ENNG according to the
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carcinogenetic process. 2) In the normal mucosa, the L.I. at small intestine was 8.7%, at antral portion of grandular
stomach 6.6% and at fundic portion of grandular stomach 1.9%. Thus the L.I. in most carcinogenetic parts was
relatively higher. 3) The L.I. in the carcinogenetic lesion (16.8~23.7%) was significantly higher than that in the
normal mucosa or mucosa without carcinogenesis (p<0.001). 4) The histological types and differentiative grades of
the carcinogenetic lesions were not correlated with the L.I. of those tissues. But the L.I. of the tumors with invasion
to the proper muscle or deeper was slightly higher than those confined to the mucosal or submucosal layer. The
present studies suggest that carcinogenesis was highly correlated with the changes in the rate of S-phase cells in
the gastrointestinal mucosa.
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