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THOROUGHFARE Figure 1 General microcirculatory archi-
tecture.
\ gﬁiﬁﬁgENTlALi Each organ has the microcirculatory system

adjusted to the function of the organ. The
gastric mucosal microcirculatory system is
characterized by the well-developed true
capillary network and long collecting
venules but few lymphatics.
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Figure 2 Gastric microcirculatory struc-
ture.

The gastric microcirculatory system con-
sists of the metarterioles which divide into
many true capillaries just above the muscu-
laris mucosae, and collecting venules which

artery start just under the surface of the gastric

lymphatic vessel

mucosa and drain into the venules in the
basal gastric mucosa. The significance and
localization of the arteriovenous anastomo-
sis is still uncertain.
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The true capillary (TC) is localized just adjacent to the unmy-
elinated nerve fibers (Ax) in the lamina propria mucosae. P:
parietal cell.

Acetylcholinesterase cytochemistry by Karnovsky and Roots’
method.
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Figure 4 Alteration of the gastric mucosal microcirculation
and acetylcholinesterase activity during restraint-induced ulcer
formation.

Just under the formation of the gastric erosion, the leakage of
intraaortically infused horseradish peroxidase is detected (up-
per half). The increased histochemical activity of the acetyl-
cholinesterase shows a similar distribution.
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Figure 5 The microcirculatory network of the human gastric ulcer shown by softex.

Figure 6 Angiogenesis during healing of acetic acid ulcer.
Marked angiogenesis is detected in the ulcer bed and surrounding area
in acetic acid ulcer healing.
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Figure 7 VEGF-A immunoreactivity in MALT lymphoma
induced by Helicobacter heilmannii.

Increased VEGF-A immunoreactivity is detected in the MALT
lymphoma.

MR £ 2 BRI A B O SRR e 05k L, TR TR
ANEWI LT REEASRIE E 72,

B MALT U2 /NEEICH(1T B Y 2/ NETiZRL & DREE

BIZBWTY NG L OBEPER SN DR AL
MALT ) > 73fidsdh %o DIV, Helicobacter heil-
mannii(Hh) F1EG% C57BL/6 mouse |2 X5 MALT )
HNIERHE T VEVER L TV 5, Hhid, Hp [SEWET
HU, zoonosis IZL Vb MIHEGT L ENHSN %
D, EEEBRELHLLEZ LN TS, YT AIZBW
TiE, 6 71 G &0 HIEPTIC low grade MALT V) &~
IESTER S NS, F72, MMALFIRET DS, 20
P2 BT VEGF SEif e i (Fig. 7), A7 1045
PrE B L OMEE E RIS B LTI LRE LA E A
ERRO LN VoNEP A R RO F 2T
AP ERNC &0 PUIES RN R ATRIZ S LT\ 5 celecox-
ib 2RI G- L, & WZIEBIEM & OB 2 AR ET L 724S
H, celeboxib & 5-#4 15 4 |2 AIRIAE 5 S HLFEIN O E &
XA L72e U SERIC BT AHEME~Y — 5 —D
CD31 5B X U 5°-nucleotidase, Prox-1 SeEiG
Bt iparid, SR LR 2 1 iEs L, a1 IR
\2B1T 5 caspase FIBIHEDTLENSBILE SNz, DX
1, celecoxib I%, Hh ZHEH MALT 1) > 7 SHEIZX LHikdE

March 25, 2011

PR RE R L, EOERICIZINE, ) > 7 SEH A THIE
DG 2 2 AR s,

xEH

ORI ZIER 582 L - MBS IFTEL, €
DR, ) N EERICBIRT 5 EER SN b,
S, SOIEHIRF OIS LEL E 2 bhs,

X &

1) Rokitansky C: A Manual of Pathological Anatomy, translat-
ed by Swains WE, Vol. 2, Blanchard and Lea, Philadelphia,
1855, pp. 30-43.

2) Kyésola K, Veijola L, Rechardt L: Cholinergic innerva-
tion of the gastric wall of the cat. Histochemistry, 1975, 44:
23-30.

3) HATIEES, (ELEEE, MREHIEL Al MRS RS
ANMIEBR RS S B § 2 BRI LA IR 0N SRR BRA
FIBESE. EHEARE, 1980, 171 338-345.

4) Nakamura M, Oda M, Watanabe N et al: Histochemical,
fluorescence and electron microscopic characterizations of
the antonomic nerves regulating the gastric mucosal micro-
circulation. Bibl Anat, 1981, 20: 113-119.

5) HAIEE, MREHIE, Bl 4l 7 v MR E RGN
BB ROBEEAMESAC 5 3 e A B, TAEY
VBB LUMPIRAR B ORI, RS, 1983, 20:
171-184.

6) Kitajima M, Nakamura M, Tsuchiya M: Effect of basic fi-
broblast growth factor on microvascular regeneration from
gastric ulcerative lesion-increased binding site of bFGF
after CS23 treatment. Microvasc Res, 1995, 50: 133—138.

7) Nakamura M, Oda M, Inoue J et al: Effect of basic fibro-
blast growth factor on reinnervation of gastric microvessels
possible relevance to ulcer recurrence. Dig Dis Sci, 1995,
40: 1451-1458.

8) Nishikawa K, Nakamura M, Takahashi S et al: Increased
apoptosis and angiogenesis in gastric low-grade mucosa-
associated lymphoid tissue-type lymphoma by Helicobacter
heilmannii infection in C57/BL6 mice. FEMS Immunol
Med Microbiol, 2007, 50: 268-272.

9) Nakamura M, Takahashi S, Matsui H et al: Microcircula-
tory alteration in low-grade mucosa-associated lymphoma
by Helicobacter heilmannii infection: its relation to vascular
endothelial growth factor and cyclooxygenase-2. J Gastro-
enterol Hepatol, 2008, 23 (Suppl. 2): S157-S160.

143



HARB RN SR —i s, ) v SR 021

Characteristics of Gastric Mucosal Microcirculation: Its Alteration during Ulcer
and MALT Lymphoma Formation

Masahiko Nakamura and Kanji Tsuchimoto

School of Pharmaceutical Sciences, Kitasato University, Tokyo, Japan

Key words: gastric mucosa, gastric ulcer, MALT lymphoma, angiogenesis, lymphangiogenesis

One of the chraracteristics of the gastric mucosal microcirculatory system is the well-developed true capillary net-
work, which is closely related to very active acid secretion from the parietal cell. The autonomic nerves are also richly
distributed surrounding the microvasculature and the gastric glandular cells and regulate the gastric mucosal function.
During gastric ulcer formation, the increased microvascular permeability as well as the decrease of the gastric mucosal
blood flow takes place through the overactivity of the autonomic nervous regulation—i.e., the Reilly’s phenomenon. The
MALT lymphoma is another major problem left to be clarified in Helicobacter-related diseases. Our recent study revealed
that gastric low-grade MALT lymphoma due to Helicobacter heilmannii (Hh) infection in C57BL/6 mice is characterized
by rich vascularization. Through the administration of celecoxib, the tumor occupant area in the fundic mucosa decreased
time-dependently. The immunoreactivity of the CD31 and Prox-1 markedly decreased. VEGF-A and C content in the fun-
dic mucosa significantly decreased four weeks after the start of administration. Celecoxib was found to have anti-tumor
activity in gastric MALT lymphoma formation partly through the suppression of angiogenesis and lymphangiogenesis.

(J Jpn Coll Angiol, 2011, 51: 139-144)
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