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Fig.1. The schematic drawing of the ligation of
three gastric vessels in rats.
1. left gastric vessels; 2. right gastroepiploic
vessls; 3. left gastroepiploic vessls.

1. PNNG #5#%

PNNG & Aldrich #t 8 # B>, Bi4 & > &k T50
mg/l & 100 mg/| DEFEICEBEL TT7 L 3 BOEN
Lie®Y 2 F v ook 2L, 9 bicad libi-
tum KRR & €7z,

2. REARE

i) EO%EERES v b ~D PNNG 20 588485, 50
BHE OB LR EREEER

a) #E1p

EMmEEEEZ v b IBEICFEMBE LD 50mg/]
BWED PNNG % 20 8H#®5 L, UgKEkES 2
7z,

b) B2

FEMMEERES v M I9ECFEREEL D E 1 258
BED 250 100 mg/l #ED PNNG % 20 @M&5 L
PgkEAE 5 2 12,

c) H3B

EAVE T v b 16 LIz 100 mg/1 B D PNNG % 20
EERE U LB AEKEE 2 T2,

d) 48

FEmMMEE®EEZ v b 102 PNNG #5%1F7h 7,
EARL L TAkEKREE 22,

4 RERBEE b EBRBMG LY S0ETER LER 2K
TLZ.

i) MBS S v b ~D PNNG 20 :BRE# 5, 70
BHEOBK LB AR EER

a) F1p

FEMmMEEE 7 v b 5 EIZFEMHRE & 0 100 mg/l
BEDO PNNG % 20 AMES LB AkEARES 2 72,

b) 28

MALE Z v b 5T 100 mg/] #E D PNNG % 20
ERRE L LBRAEKE S 2 7,

2REBBEL L ERBALIY ETERLER K
TLIz,

3. B ER{eAEHEE

1) REHERT A 57— 717 & 2 BB 5 sucrase
EEORE

AR, EBR ) D S50EEBEFEREERRTIE
BIBETIC, B2BE 100, #3BE6UC, S4BE6 0T ;
KERi) OT70:BER LECAREERTIIE 1884
Vi, FE2HE4ILTH 5,

7y MERE, EHICEHERE LABCH - THH
LT, MEE2BEGERIIERKCT 2EG»ICH
Wik, &7 ABCHEEZ LB L:, R T, 5%
BERERRE MR EE L, 37.CCOMIERIT 5 £
1Y Fa— R, REHERT AT -7 (EFEH
) PRBEICHEAL T 2~3BBICF AT — 7



306 i

BECET 2R EREE L.

i) MEBFERIRERE

WEE, B80S0 EEBR ERLERERBRTR
B1BEI120C, H2BEI8UE, BIFEI6UE, HE4FE1L0
Ut ERi) D TV EBEBERCERERRTIE L
ATC, BW2BEALT, BRES Y POBRETH A,
B 2 RIRMICBER, 5% < U VI TEEL,
/N SEATIC 5 mm BIRICYI Y B U 7o, #BERVIAE S
p ZEYIR, AT b FY verd Y B LU pH 2
5TNYT Y TN —REET, BARFRCREL
7.

154 #

1. fmFRBEOERNEL

MEEEER L 0, BERESZ P00 —HERR
SR B L SEsRFRE LR D, 2~ 3 HTRERR
BRI & 72 o o, MEERERIC I, BBEIRET
BE TOERET, HETEOPE L SZEMK- V>
SEREEETAMEBEERY, Ul 1 (BEACRE
288, Ul 2 CEETEC ksEE O3 EEED
FRETH-7. LERECE, BEIRCEE LR
Ao, 3BUETEEBIMELL, 6~ TETHE
L7z,

BRI S  REEORER L 2o, BEO
th L ER R OV AR & WP AR o) BE SR limiting ridge T
BRI A ST, Ty T VTN —RATI,
3~ 7 AOBRERAIECOABETHRIZETRET
Hote.

1. EmitEE%S v b~ PNNG 20 ARRS,

50 B8 N ERIEENDRE

1. BEREORRHZEL

EERESOR - B8, BEOoVEOLE LR
SHEMEEE 1 E20C, F2830L, EIFOMK,
BAR2EIREDT,
PRSI R BRE 2R ko,

g REEEEOAL NI DR,

2. FAF—TIT & BRRE M sucrase WEHE

FRF—FOREBAMFICELD, BRESEICTAT—
FOFGEICHE L0 EHEM, BEECRELLO
EPHOER, —EOHYE B HOEESE, HEDOES
AZoruborElRe Lz (Fig.2.3)
WIBBIUE L, Tabb, HIOETRBFERK
% PNNG #5871, IREHEIC sucrase B A
Shte. FONHBEIH L BENBIZEALTHS
Jes, BoBTELTENSA LN, BLEC HRE
W ERTHONEn o0, FBIF-FARTE
B RGO sucrase FEHEIR £ EH SN o Tz (T

1).

B S K5 B O sucrase IE B EER £ R A 2
ELEIBETI%, B2RES0%, EIBE0%, BBAR0Y
T, BIBCEIH-BA4BEOMICD <005 Hom
LR BABOMIZp < 0.0l THEZSTAb,
1, +fElEREEE I 28, 20 sucrase EMEBET
Hotlz.

2 . HEBFRIFR

B BoBTE, BEREE - MRESEoN
BIERALIC, HEARORE, HETEBOMRMEERDE
BE, M OMEAE B, BHESsASH, Ull -2
DERBRECHRTH» 7. BERMEZEEDDL
5, WIFERR & D IERER, limiting ridge THBBIFIBRH A
51, BEREEESROBMEPEC T, 1,
BT SR EY L, REHREL, BETRLE
2 eht. TAYT Y » 7V—RETIEERO LT
1/3~1/4 i {BUFIRR ARG T B > 1o 48, + B OH
R < BN E QR ERE IR - 1o, MFIBRAIEE,
AP BR D R EE R & MR OIBE N A ST Ty
Py e TU—RETE, WPROERL DRIz
M s h, REOBEIRPEELIOVREST
HRETH T2,

HIHTIR, BEBRMBCEEEAT, WPIRME
CEEOBAMELEARICTERL, Ay T e
7N — Bt B ERR O EER 1/3~1/4 12, BIFIRRO
EER L D hifiz i TAa ST,

BARETIE, MMOMEERBCL2H 1 B2
ke KL AR R - SERE T B O, BRI ESA
Site. WRPBEHECZRE RGP TAYT

extensive scattered

negative

partial

Fig. 2. Types of appearance of sucrase activity by
Tes-tape.
. area with sucrase activity.
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Fig.3. Sucrase activity by Tes-tape in the rat glandular stomach. The rat

administered with PNNG for 20 weeks after the ligation of gastric vessels was

examined at the 50th week.

Table 1. Incidence of rats with sucrace activity in the glandular atomachs by Tes-tape method

at the 50th week

Group Number Number of rats with surcrace activity in types Incidence
No. of rats extensive scattered partial
1 7 2 3 73%"*
it 10 2 5 1 80%™
i 6 0%
v 6 0%

Groups I and II'; administered with PNNG at the concentrations of 50 and 100 mg/1 in drinking
water, respectively, after the ligation of gastric vessels. Group Il : administered with PNNG at the
concentration of 100 mg/! in drinking water without operation. Group IV: administered with tap
water after the ligation of gastric vessels. Significant differences : *p<0.05 compared with groups III

and IV, **p<0.01 compared with groups I and IV.
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Table 2. Incidence of rats with metaplastic glands stained with alcian blue of the glandular

atomachs at the 50th week

Group Number Number of rats with metaplastic glands in
No. of rats fundic area pyloric area
I 12 3 (25%) 6 (50%)
I 18 10 (55%)* 15 (83%)™
m 16 2 (12%) 10 (62%)™"
4 10 0 (0%) 1 (10%)

Groups I—IV : refer to table 1. Significant differences: *p<0.001 and *p<0.02 compared with
group III and IV, respectively. **p<0.001 compared with group IV, ***p<0.05 compared with

Group IV.

i

Fig.4. A metaplastic gl

and in the antral mucosa of the glandular stomach in a rat.

It consists of goblet cells and absorptive cells with striated borders. (At the 50th

week in a rat of Group II, H. E. 200X)
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Fig.5. Intestinal metaplasia in the antral mucosa of the glandular stomach of rat.
Several metaplastic glands are seen in the pyloric glands. (At the 70th week in a
rat of Group II, H. E. 100 X)
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Fig.6. High power view of intestinal metaplasia seen in Fig. 5.

Goblet cells are seen
in the metaplasic gland. (H.E. 300X)

Fig. 7. Intestinal metaplasia in the fundic mucosa near the limiting ridge of the
glandular stomach in a rat. It consists of the glands with goblet cells, absorptive
cells and Paneth cells. (At the 70th week in a rat of Group II, alcian blue, pH 2.5
100 X)
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Fig. 8. High power view of intestinal metaplasia seen in Fig. 7. Goblet cells deeply
stained with alcian blue are seen in metaplastic glands. (Alcian blue, pH 2.5, 200 X)

Fig.9. Paneth cells seen in the same field as in Fig.7. (H.E. 400x)
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Gastric Ulcer ~ Mitsuru Yamagishi, Department of Surgery (II) (Director, Prof. I. Miyazaki),
School of Medicine, Kanazawa University Kanazawa 920 — J. Juzen Med. Soc., 93, 304—315
(1984)

Key words: Intestinal metaplasia, N-propyl-N'-nitro-N-nitrosoguanidine, Ischemic gastric ulcer
Abstract

Experimental studies were performed to investigate the relevance of the regeneration of
mucosa in the glandular stomach to the emergence of intestinal metaplasia.

A total of 58 Wistar strain male rats weighing 100—200g were used. They were sorted into
Groups I, I, Il and IV; Their three gastric vessels of Groups I, Il and IV were ligated in order to
produce an acute gastric ulcer, which occurred mainly in the fundic area and partly in the antral
area; Group IIl was unoperated rats. Different treatment was given to each group for 20 weeks:
deionized water containing N-propyl-N'-nitro—N~nitrosoguanidine(PNNG) was administered to
Group I and Groups Il & I at concentration of 50mg/1 and 100mg/1 respectively; tap water was
administered to Group IV.

Observation of intestinal metaplasia in the glandular stomach and comparisons among the four
groups were made, 50 weeks after the experiment. The same observation was repeated only to
the rats of Group Il 70 weeks after the experiment. At the 50th week, sucrase activity of the
mucosa in the glandular stomach was examined by the Tes-tape method. Groups I and Il were
positive, whereas Groups IIl and IV negative. The incidence of alcian blue positive glands in the
fundic area was higher in Group II than in Group I or Group IV. The incidence in the antral
area was higher in Group II or Group I than in Group IV, Four metaplastic glands were found
in Groups I'and I, They were located in the prepyloric portion in the antral area, consisting of
goblet cells and absorptive cells. At the 70th week in Group II, many metaplastic glands were
observed in each rat. They were located in a rather extensive area, i.e., not only in the antral area
but also in the border area between the fundic area and the antral area and in the area near the
limiting ridge. In the metaplastic glands, Paneth cells were also observed,

These data suggest that the intestinal metaplasia of the glandular stomach in rats induced by
PNNG emerges in the area of the regeneration of the mucosa of the glandular stmach.



