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Fig. 1 Ilustration of operative procedures performed in eight groups
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Fig. 2 Total dose of MMNG taken by rats in each
experimental group
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Fig. 3 Weight change in each experimental group
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Fig. 4a Mild atypical lesion showing irregularity
of several glands (Type D (H.E. X40)
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Fig. 4b Moderately atypical lesion showing
structual and cellular atypism (Type ID (H.E. X
40
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Fig. 4¢ Severe atypical lesion which is otherwise

considered carcinoma in situ (Type III) (H.E. X
40

Fig. 4d Adenocarcinoma proliferating downward
through the proper muscle (H.E. X 40)
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Table 1 Number of Type I, Type II and Type III atypical lesion (AL) and carcinoma in the

remnant stomach

q SO GT GJ BI BII BII+Br II R NR
Lesion =10 | =7 | =8 | (a=14) | @=15) | (n=8) | (n=9) | (n=12) | Total
Typel AL 16 19 21 27 41 12 [ 25 12 173
Typell AL 13 8 13 15 19 6 8 7 89
Type Il AL 4 0 12 2 14 4 6 3 45
Carcinoma 0 3 5 5 7 | 0 12 5 37
Total 33 30 51 49 81 ] 22 51 27 344
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Fig. 5 Distribution of Type I and Type II atypical lesions in the glandular stomach
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Fig. 6 Distribution of Type III atypical lesions and carcinomas in the glandular stomach
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Fig. 7 Adenocarcinoma invading the submucosal
layer (7a) and proper muscle (7b)
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Fig. 9 Total bile acid concentration in gastric juice
GJ vs SO, GT, BI, BII+Br: p<0.01
BII vs SO, GT, BI, BII+Br: p<0.01
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Fig. 10 Serum gastrin level
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Fig. 11 Electron microscopic view of rat gastric
mucosa treated with MNNG for 12 weeks, which
was considered almost normal by light micro-
scope. Ruthenium red stains the cellular surface
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Fig. 12 Electron microscopic view of Type II atypical lesion (20 weeks after
operation, a) and carcinoma (60 weeks after operation, b) developed in B-II
group. Ruthenium red stains the cellular surface and the intercellular space

Table 2 Number of lesion according to the depth of invasion

Depth of SO ‘ GT GJ BI BII BII+Br . R R
invasion | (n=10) | (a=7) (n=8) | (n=14) | (n=15 | (n=8) =9 | (nh=12)
sm 0 0 2 3 0 0 0 1
pm 0 3 2 1 6 0 10 3

$s Or se 0 ‘ 0 | 1 1 0 2 1

sm: invasion to the submucosa
pm : invasion to the proper muscle

ss or se: invasion to the subserosa or extraserosa
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Development of Gastric Stump Carcinoma with Reference to the Reconstructive Procedure by
N-methyl-N’-nitro-N-nitrosoguanidine in Rats

Yoshiro Horikawa
The First Department of Surgery, Kagoshima University School of Medicine

The development of gastric stump carcinoma following the administration of MNNG was studied in
experimental animals. Special attention was paid to the reflux of duodenal contents into the remnant stomach,
which was diversely caused by the type of reconstructive procedure. A total of 156 male Wistar rats were subjected
to one of the following eight operative procedures: sham opeartion (SO, n=19), gastrotomy only (GT, n=10),
gastrojejunostomy only (GJ, n=14), gastrectomy with Billroth I anastomosis (BI, n=24), gastrectomy with Billroth
II anastomosis (BII, n=24), gastrectomy with Billroth IT and Braun anastomosis (BII + Br, n=12), total
duodenogastric reflux operation (R, n=33) and operation without duodenogastric reflux (NR, n=20). The animals
were sacrificed 60 weeks after the operation, and their stomach or remnant stomach was removed and studied
macroscopically, microscopically and electron microscopically. Atypical lesions were histologically divided into 3
grades: mild (Type I), moderate (Type II) and severe (Type III). Combining Type III atypical lesion and carcinoma,
the incidence was 30% in SO, 43% in GT, 88% in GJ, 29% in BI, 87% in BII, 38% in BII + Br, 89% in R and 42% in NR.
The majority of these lesions occurred in the area of the gastroenteric anastomosis. Electron microscopically,
destruction of the tight junctions in the intercellular junctional complex was observed in atypical and
carcinomatous lesions. These results indicated that duodenogastric reflux was closely related to the development of
atypical and carcinomatous lesions in the remnant stomach of rats and that destruction of tight junctions might
participate in the mechanism of carcinogenesis in this situation.
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