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A STUDY ON THE AGING OF THE STOMACH : ESPECIALLY FROM
THE VIEWPOINT OF MURAL ALTERATION

Kaoru IWABUCHI
Department of Pathology, Clinical Service, The Jikei University School of Medicine

In the alimentary canal, the stomach is the most popular site of various pathological events,
such as polyp, erosion, ulcer, chronic inflammation and cancerous process. From the path-
ogenetic supposition that stress mode of stomach may be deeply correlated with these mor-
phological changes, we analyzed the basic structure of the fundic, corporal and antral wall of
the stomach from the viewpoint of their aging alteration. Results are: 1) The stomach is the
first integrated place of enteral and parenteral digestion. 2) As well as manhood shortening
of small and large intestine, stomach also shows “manhood shortening” not only of total surface
area, but also circular and longitudinal length. 3) In the epithelial system, the proper fundic
gland decreases gradually from fundus to pyloric ring, with contrast to increase of foveolar
epithelium, and the aging accelerates and potentiates this morphological gradation. 4)
Though the priority of the circular muscle is held in antral part, it is noticeable an age-
reinforcement of the outer longitudinal muscle and especially increase of two musculatures in
the gastric body. 5) Muscularis mucosae shows inevitably potential increase in the aging
process. 6) Intestinal metaplasia accelerates itself in the manhood in pyloric and body, but in
the fundic area, which is on the linear increase. 7) Overwhelming majority of plasmacytes in
mucosal stroma decrease exponentially after 70 years old. 8) Lymph nodule develops mostly
by the manhood term and then after takes the decline course. The participation of the
neutrophile and the macrophage means the intervention of eventual inflammatory activities.
These basic processes are supposed as a compromising form between functional stress and
morphological adaptation. And on its extreme state, it should be implicated the accelerated
factors of the various pathological manifestation.

(Tokyo Jikeikai Medical Journal 2008 ; 123 : 197-210)

Key words : gastric mucosa, aging, manhood shortening, muco/muscular ratio, morphometry
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Fig. 1. Age distribution of the cases

cases

Hl

9, B2ovr A4 X2 570, ftRL &8
RERER W1, MfRERE W2 X0 BREEE = L
(WI+W2)/2 & UCTHEL 72, BIEER, BAER, 1
FIER D 3 EALIC B V> THEREESER O B EE O JEREE %
ket F 2 FOV . foveolar epithelium, [&E7H HIR
P : parenchymal gastric gland, FEEFHk MM :
muscularis mucosa, fifE Fg SM : submucosa,
N i 5 PM1 : circular muscle, 7€ 75 PM2 :
longitudinal muscle % XA L TE DB DFHHIL
7z, FEBEROFHANC Y7 5 T Zeiss H-BEMSHRE
FHY 7 & AXIM Z2FIM L7z (Fig.2). %D,
R G T R N O sEMT R o fEE (T2 BT e
PL, V> S8R L, IFEEEKE, HPERN) L Z2ns
DEE 2 EMWHNC 4 Befg (—, 1+, 2+, 3+) T
M LT, S5V Vo UMD HRBSEE R bbb
TEHi L 72 BB LR b IZ AT L b —RRTlE & <,
WIE, RIEO AL EDQIBD DAL 5T, 5E&, N
SERWHEHINGD, T o ORFNERL T, [k
E L, 250 OFRE & FEIRR I 4 BFE TRl L
7z.

B HETEEIUTOZ L ThHs. L B
BEDFHMRIERER, 11 FERCHAR O IIEbHERS & tHEE,
11 BRI 81 2 REEMI O BIRE I XA L 72,
Ssezhzhicl TidmEmZEte Ll B
DY A4 XL, 2)BEFERONEmZL%Z, 1T Tix 1)
EREROEZRELT, a)FOV & P, b) MM o
Wz, 2) EEHEOERELT, a) PML &
PM2, b) WAL, o Khifitbohnizetz, 111

m 20~29
o 30~39
40~49
H 50~59
8 §0~69
10~79
= 80~09

Partial
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The 293 cases of the stomach were studied. In these cases, 201 cases were total gas-
trectomy. And 92 cases were partial gastrectomy. The age of the cases distributed like

this figure.
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Fig. 2. Method of measurement

Foveolum (FOV), gastric gland(P), muscularis mucosae(MM), inner circular muscle
(PM1)and outer longitudinal muscle (PM2) were measured at the three area of the stom-

ach, fundus, body and antrum.
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(3a) Aging change of Longitudimal Length
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(3d) Aging change of gastric size
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Fig.3. Aging change of gastric size
Longitudinal length (L) (3a), width of gastric circular layer in body (W1) (3b) and width of
gastric circular layer in antrum(W2) (3c) were measured. Size of mucosal area was
calculated by the formula of LX (W1+W2)/2.(3d)
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(40) aging change of the thickness of euter longitudinal muscle
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Fig. 4. Aging change of gastric mucosa
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The thickness of foveolum(4a) and gastric gland(4b) muscularis mucosae (4c), inner
circular muscle (4d) and outer longitudinal muscle (4e) was measured at antrum, body and

fundus.
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Fig. 5. Total stratum, muco-muscular ratio and ratio of gastric gland to total mucosa

Total stratum was calculated by FOV+P+MM-+PM1+PM2 (5a).
muscular ratio was calculated by (FOV+P)/(PM1+PM2) (5b).

Ratio of muco-
Ratio of gastric gland to

total mucosal thickening was calculated by P/(P+FOV) (5¢).
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(6a) Ratio of muscularis mucosae to total mucesal thickening
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Aging of muscularis mucosae

The ratio of muscularis mucosae to total mucosal thickening (6a) and ratio of muscularis
mucosae to proper muscosal layer (6b) change by aging. The ratio of muscularis mucosae
to total mucosal thickening was calculated by MM/ (FOV+P). And ratio of muscularis
mucosae to proper muscosal layer was calculated by MM/P.
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Intestinal metaplasia in aging

Aging change of the frequency of intestinal metaplasia. The frequency was measured in
three area, antrum, body and fundus by four stage. “0” means no metaplasia in the field
of view. And “3” means many metaplasias were in the area.
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(8a) Aging change of total cellularity
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(8b) Aging change of plasmacyte density

.4000

2.2000

density of plasmacyte

L4000

N
N —e—antrum
AN -4 body

g L-®- fundus

1.2000

A20~23 A30~39 A40~48 A50~59 AGO~G9 A70~79 ASO~BY

Fig. 8. Density of inflammatory cells
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The density of inflammatory cells, total cellularity (8a) and plasmacyte (8b) was measured
by three level at fundus, body and antrum.
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(3a) Aging change of eesinephils frequency
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Fig. 9. Inflammatory cells except plasmacytes

The density of inflammatory cells, eosinophils(9a), lymphocytes (9b) and neutrophiles(9c)
was measured by three level at fundus, body and antrum.
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Fig. 10. Aging & lymphcytic nodule

age gromp

Aging change of the frequency of primary nodule (10a) and secondary nodule (10b). The
frequency was measured in three area, antrum, body and fundus by four stage. “0”
means no nodule in the field of view. And “3” means many nodules were in the area.
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