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Abstract

AIM: To observe the effects of the inhalation or
intraperitoneal infusion of a low concentration
of carbon monoxide (CO) on lipopolysaccharide
(LPS)-induced rat small intestine injury, and to
identify the roles of the p38 mitogen-activated
protein kinase (p38 MAPK) pathway in these
effects.

METHODS: Sprague-Dawley rats with small
intestine injury induced by a 5 mg/kg LPS in-
travenous injection or an equal volume of NS
were divided into six groups: A, control group
(inhalation of room air); B, CO group (inhala-
tion of 2.5 x 10* V/V CO ); C, CO intraperitoneal
infusion group (intraperitoneal infusion of 2.5 x
10* v/ v CO); D, LPS group (inhalation of room
air); E, LPS + CO group (inhalation of 2.5 x 10*
V/V CO); and F, LPS + CO intraperitoneal infu-
sion group (intraperitoneal infusion of 2.5 x 10™
V/V CO). Rats were sacrificed by exsanguination
and small intestinal tissues were homogenized

for testing. The levels of platelet activator fac-
tor (PAF) and intercellular adhesion molecule-1
(ICAM-1) were determined by enzyme-linked
immunosorbent assay. Maleic dialdehyde (MDA)
content and myeloperoxidase (MPO) activity
were determined by chemical methods. The
extent of cell apoptosis was determined by flow
cytometry. The expression level of the heme
oxygenase-1 (HO-1) gene was analyzed by semi-
quantitative reverse transcription-polymerase
chain reaction and the level of phosphorylated
p38 mitogen-activated protein kinase (MAPK)
activity was determined by Western blot. Pathol-
ogy was determined by light microscopy.

RESULTS: The levels of PAF, ICAM -1, MDA
and MPO (P < 0.05), and the rates of apoptosis,
were lower in groups E (0.87 £ 0.18 ng/g, 2.96
+0.39ng/g, 1.74 £ 0.17 mmol/g, 35.34 + 14.67
pkat/g, 30.56% * 6.33%) and F (0.82 £ 0.16 ng/
g 2.69 £ 0.23 ng/g, 1.71 = 0.24 mmol/g, 33.01
12.84 pkat/g, 34.45% + 5.77%) than in group D
(1.15+ 0.21 ng/g, 3.48 £ 0.36 ng/g, 2.75 + 0.76
mmol/g, 68.01 + 18.67 pkat/g, 41.52% * 3.36%,
P < 0.05). The levels of HO-1 mRNA and phos-
phorylated p38 MAPK were higher in groups
E (6.29 + 1.56, 14219 + 1724) and F (7.21 + 1.78,
13 774 +1886) than in group D (3.97 £ 1.16, 10 227
1 1312; P < 0.05). In contrast to group D rats, the
small intestine injury in rats in groups E and F
was ameliorated. There were no significant differ-
ences between groups E and F.

CONCLUSION: Low-concentration CO inhalation
and intraperitoneal infusion exert similar protec-
tion against LPS-induced rat small intestine injury
via anti-oxidant, anti-inflammatory and anti-
apoptotic mechanisms, as well as through the up-
regulation of HO-1 expression. This may involve
the p38 MAPK pathway.

Key Words: Carbon monoxide; Lipopolysaccharide;
Platelet activator factor; Intercellular adhesion
molecule-1; Maleic dialdehyde; Myeloperoxidase;
Heme oxygenase-1; Mitogen-activated protein ki-
nase; Enzyme lined immunosorbent assay; Semi-
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