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A Histopathologic Observation on Squamous Cell Neoplasm of the Forestomach
in Rats by Peroral Administration of N-methyl-N’-nitro-N-nitrosoguanidine

AEREEE BAAR RESHE  SNEBHE ? WRERTH

& FH #-& B

# W

REVES EBBYd Sd3 3% 3729 2o
A7t M2 g FEA 48 o E BEBREgS e
e, e FEAAL BRFE, BE BH 2 58
Aezix 2 Biel del SebehAl dehge 37
o Aol

N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) 2]
Webak o] ¢ ehed & Druckrey(1961) Sol 2lo] FF
Hgishel FAEAC) pIEE $9472, MNNGE
Fokel o] ROUKER 293 EL Wz BEe
BRSE-2 wbg A 7o) €8 A (Sugimura et al,, 1967 and
1970) 252 By BERE =iz de o) g5
Ak EE o] E WA IWES Fid Wil EW
(erosion), FAPEAEIE 59 RE:FMe R 15
L2 AL AAE BHNeE BRS¢ A 9
o 2 A (Bralow et al., 1970) A#A s olel HGE
45 EREE B 98w JA g a9
v MNNG7 §ife RBFE LA ¥ 234
ot = §iEs Al W vg A AYL S
olA @atwl wh, WE¥e Ao FiE #WERE
e 528 AEe] 44K gtz mamargd A,
= AdasA ¢z ek vluk Schoental(1966)°] 8
e8] AAA AFFA LS AHE 5 dydm e
Bglart ofo] A R FAS @& ¥ oty o
Ao wERR RA A HEBEd 98 &Sitel
DENEEL Y

AAEE MNNGE 4o mokmstd Hel wlaje
delzlA BEGHETF =€ HEETY 551F 24

T A4dA 1983, 8. 28.

—-& R &

St Ae AYUF fRY RTLEw#e) A% w
ol MAY AFrt ded, oL BiEKEo 2y
H RHEY, BEEE o2 =E 4 ¥y
FAs o] A A LG =AU A ¢ PERHN
L2 FAY g dglenz oFd HIARH ARE
7lgste = g

REMHE X &

1. REDD
2 Ao AER FEL BREERBBFHRTA
Horuto A% gFrteky] o2 Wistar 3 1600ka] =24
THEE L 90~100gmo] k. A7 AE Ag =74
A4 AEHRT fkE FAIALE Ao
2. BEm
kAl 2 223 MNNG: 9 & Nakarai Chemical
@ AL - (CoHsN:0;=147.09) 0] o o] & U=l=d &7
ol A BEAETATl wabelylcr. 443 MNNGE 15 3+
A 0.2 dimethylsulfoxide(DMSO, (CH),S0=78, 13,
Kokusan Chemical, Tokyo, Japan)e] 83mg/mls 7|
EEXE &7 del A B8] 4°C fEeigATe A sk
of Hgfom AEPon, of AZHFT2 83ug/
mlsl A 48 F Add Ta$ we gelA AfE
A HA Rz YA g 2@l REEY
£% $A g
3 REEwe EF % 0N
AFEFEFL AT 1300te] @ Nz T 30¢E] A
Agee A¢d4 MNNG 83pg/mlst 383 298
Fo3g e, d 272 DMSOT & Z542 9t
A9 A 14dEH MNNGE Foldls] A ga 375
ZHAE BofdgE o ¥ 1593 ERAERY F

— 371 —




—&iFR%E 94 WES RELEE BB

Table 1. Survival of the experimental animals

Experimental period (week) 0

4 8 12 16 20 24 28 32 38

No. of animal Experimental group 130

Control group 30

125 121 121 121 121 115 108 100 95

27 2 25 2% 25 25 24 24 23
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Table 2. Distribution and incidence of neoplasms
in rats by administration of MNNG

Forestomach
Squamous cell papilloma 24%
Inverted papilloma 1%
Squamous cell carcinoma 4%
Carcinoma in situ 1%
Malignant tumors in other sites
Glandular stomach 21%
Small intestine 29%
Liver 3%
Acute lymphocytic leukemia 1%
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Fig. 1. Diagram showing concurrance of the
epithelial neoplasm in various sites of the
gastrointestinal tracts. Total numbers=

100.
A : forestomach, B : glandular stomach,
C : small intestine
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Forestomach Glandular stomach
Acanthosis
Hyperkeratosis Dyskeratosis Erosion
Parakeratosis

/s
 Proliferation

N Regenerative
Leukoplakia

of papilla hyperplasia
Squamous cell papi.l{c)ma Adenoma
(Carcinoma in situ)
Squamous cell carcinoma Adenocarcinoma

(overt)

Fig. 2. Comparison of morphogenesis of tumors in
fore- and glandular stomachs
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—ABSTRACT—

A Histopathologic Observation on Squamous
Cell Neoplasm of the Forestomach in
Rats by Peroral Administration of
N-methyl-N’-nitro-N-nitrosoguanidine

Woo Ho Kim, Yong Il Kim and
Jin-Pok Kim
Departments of Pathology and Surgery
College of Medicine and Cancer Research Institute
Seoul National University

A histopathologic study on experimentally induced
squamous cell neoplasm of the forestomach in rats
by perora! administration of N-methyl-N’-nitro-N-
nitrosoguanidine(MNNG) was carried out to clarify
the morphologic characteristics and nature of its
carcinogenesis. A total of 160 rats were divided into
two groups: 130 of experimental group were adminis-
tered with drinking water containing 83ug/ml
MNNG, and 30 control rats with distilled water,
After 37 weeks of exposure to MNNG, the animals
were sacrified and examined.

Among the 130 experimetal group, 100 survived
more than 32 weeks. Squamous cell papillomas were
found in 24 rats(24%), and squamous cell carcinoma
in 4 rats (4%), one of which was carcinoma in situ.

Besides the neoplastic growth, rteactive prolifera-
tion of the squamous cells such as acanthosis,
hyperkeratosis and perakeratosis were frequent
associations with or without atypical changes of the
basal cells. The possible relationship between these
reactive and neoplastic lesions was discussed based
on the finding that all experimental animals start
with the development of benign reactive and pro-
liferative changes which are subsequently accom-
panied by cellular atypism as well as papillomatous
growth to result in carcinomatous transformation.
The proposed histogenesis was compared with that

in glandular stomach.
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LEGENDS FOR FIGURES

Proliferative lesion of the forestomach without cellular atypism. Localized acanthosis and hyperkera-
tosis of the mucosa are seen. H&E, x100.

Proliferative lesion with moderate cellular atypism. Dyskeratosis is evident in basal cell layer.
Granular layer is well maintained. H&E, x200.

Macroscopic feature of squamous cell papillomas. The forestomach is diffusely affected by numerous
and variable sized papillomas. FS: forestomach.

Squamous cell papillomas. The cellular atypism is mild, but fibrous core is well developed. H&E,
x 40.

Macroscopic feature of the squamous cell carcinoma («). Multiple papillomas are scattered around
the carcinoma. GS; glandular stomach, D. duodenum.

Another case of the squamous cell carcinoma, showing similar appearance.

Carcinoma in situ. Invasion is not definite throughout, and a few microscopic horn cysts are embedded
within the lesion. H&E, x100.

High power of fig. 9, showing scattered mitoses and abortive pearls. H&E, x200.

Squamous cell carcinoma with invasion into muscle layer. Surface shows papillary configuration with
marked keratinization. Surrounding portion of the polypoid growth represents squamous cell
papilloma. H&E, x40.

High power of fig 11. The neoplastic cells are pleomorphic and partly spindle shaped. H&E,
X 100.
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