Changes in Mucosal Glycoprotein at Ischemia
and Reperfusion of the Small Intestine
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Fig.1. Schema of the experimental model. (A) The whole
small intestine, ranging from the ligament of Treitz to the
ileal end, was isolated but the superior mesenteric artery
and vein were preserved. (B) Superior mesenteric artery
and superior mesenteric vein are clamped by a vascular
forceps for 1 hour. (C) A small part of jejunum is taken
off at untreated period (PRE), 15, 30, 60, 90 and 120 min.
after re-circulation of blood.
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Fig.2. Changes in mucosal levels of glucosamine of small
intestine following ischemia and recirculation. Each point
represents the mean=®SD. [], control group; O, ischemia
group; @, prostaglandinE, (PGE,) group. * P<0.01 **
P<0.05.
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Fig.3. Changes in mucosal levels of galactosamine of small
intestine following ischemia and recirculation. Each point
represents the mean£SD. [, control group; O, ischemia
group ; @, PGE, group. * P<0.01, ** P<0.05.
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Fig.4. Changes in mucosal levels of sialic acid of small
intestine following ischemia and recirculation. Each point
represents the mean+SD. [, control group; ), ischemia
group ; @, PGE, group. * P<(0.05.
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Fig.5. Changes in mucosal levels of ATP of small intestine
following ischemia and recirculation. Each point represe-
nts the mean®SD. [, control group; (O, ischemia
group ; @, PGE, group. * P<0.01, ** P<0.05.
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Fig.6. Changes in mucosal levels of cAMP of small
intestine following ischemia and recirculation. Each point
represents the mean+SD. [], control group; O, ischemia
group; @, PGE, group. * P<0.01, ** P<0.05.
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Fig.7. Changes of endotoxin in portal vein following
ischemia and recirculation. * P <0.01, ** P<0.05.
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Fig. 8. Histological findings of the intestinal mucosa at 60 minutes after declamping. (A) Ischemia group shows desquamation
of the epithelium at the short and broad villus tips (HE stain, X250). (B) Glycoprotein are decreased in ischemia group (PAS

stain, X 300).

Fig, 8. Histological findings of the intestinal mucosa in the PGE, group. (A) PGE, group showes no desquamation (HE stain,
X250). (B) There are glycoprotein rich in PGE, group (PAS stain, X 300).
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Changes in Mucosal Glycoprotein at Ischemia and Reperfusion of the Small Intestine Kann Tomita,
Department of Surgery (1), School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 103, 621 —627
(1994)

Key words intestinal ischemia, mucus glycoprotein, prostaglandin E,, cytoprotection
Abstract

The changes of glycoproteins in the small intestine when they were subject to ischemia and reperfusion and the changes
of those glycoproteins when prostaglandin E, was given were examined in dogs. In the control group, jejunum were isolated
but the superior mesenteric artery and vein were preserved. The ischemia group were subjected to warm ischemia for 1 hour
by the blocking superior mesenteric artery and vein with vascular forceps. The PGE, group were administered 1.0 x
g/kg/min of PGE, after ischemia for 30 min. The volume of galactosamine and sialic acid was significantly decreased in the
ischemia group (8.5 mg/dryweight/mg protein, 1.1 mg/dryweight/mg protein) compared with that in the control group (11.3,
1.5) but, the volume of glucosamine was significantly increased in the PGE, group (14.0 mg/dryweight/mg protein)
compared with that in the control group (10.9). The volume of ATP and cAMP in the ischemia group (2.2 x g/dryweight/mg
protein, 377 pmol/dryweight/mg protein) was significantly lower than that in the control group (8.0, 490) throughout the time
period tested. Endotoxin in the portal vein was significantly increased in the ischemia group (14.3 pg/ml) compared with that
in the control group (5.3). In the PGE, group, the volume of ATP and cAMP, 9.7 and 597 respectively was significantly
higher than that in the ischemia group. Endotoxin in the portal vein was significantly in decreased in the PGE, group
compared with that in the control group. Glycoproteins present in the mucosa of the small intestine, such as glucosamine,
galactosamine, and sialic acid, were reduced by ischemia and reperfusion of the small bowel, and the mucosal epithelium
was damaged. However, this damage was significantly inhibited by the administration of PGE,. ATP and cAMP increased
when PGE, was given. This suggests that PGE, has mucosal protective functions via ATP and cAMP protein synthesis.



