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Altered Expression of Peroxiredoxin and Thioredoxin in Septic Animal Model
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Sung Kyu Kim, M.D., Won Young Lee, M.D.
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Department of Biology, College of Sciences, Chonnam National University, Kwangju, Korea.

Background : In sepsis, excessive generation of reactive oxygen species plays key roles in the pathogenesis of
acute lung injury. The serum antioxidants such as catalase and MnSOD are elevated in sepsis and considered
as predictors of acute respiratory distress syndrome(ARDS) and prognostic factors of sepsis. Peroxiredoxin
(Prx) has recently been known as an unique and major intracellular antioxidant. In this study, we evaluated
the expression of Prx 1 and Prx T in mouse monocyte-macrophage cells(RAW 267.7) after treatment of ox-
idative stress and endotoxin and measured the amount of Prx 1, Prx I and thioredoxin(Trx) in peritoneal
and bronchoalveolar lavage fluid of septic animal model. '

Methods : Using immunoblot analysis with specific antibodies against Prx 1, Prx T and Trx, we evaluated
the distribution of Prx I and Prx I in human neutrophil, alveolar macrophage and red blood cell. We evaluat-
ed the expression of Prx 1 and Prx I in mouse monocyte-macrophage cells after treatment of 5 M menadi-
one and 1 zg /ml lipopolysaccharide(LPS) and measured the amount of Prx 1, Prx I and Trx in peritoneal
lavage fluid of intraperitoneal septic animals(septic animal model induced with intraperitoneal 6 mg/Kg LPS
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injection) and those in bronchoalveolar lavage fluid of intraperitoneal septic animals and intravenous septic ani-

mals(septic animal model induced with intravenous 5 mg/Kg LPS injection) and compared with the severity

of lung inflammation.

Results : The distribution of Prx 1 and Prx T were so different among human neutrophil, alveolar macro-

phage and red blood cell. The expression of Prx 1 in mouse monocyte-macrophage cells was increased after
treatment of 5 #M menadione and 1 pg /ml lipopolysaccharide but that of Prx I was not increased. The

amount of Prx I, Prx I and Trx were increased in peritoneal lavage fluid of intraperitoneal septic animals

but were not increased in bronchoalveolar lavage fluid of intraperitoneal and intravenous septic animals regard-

less of the severity of lung inflammation.

Conclusion : As intracellular antioxidant, the expression of Prx [ is increased in mouse monocyte-macro-
phage cells after treatment of oxidative stress and endotoxin. The amount of Prx [, Prx 1 and Trx are in-

creased in local inflammatory site but not increased in injured lung of septic animal model. {Tubercuosis and

Respiratory Diseases 1999, 47 ; 451-459)
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Fig. 1. The distribution of Prx 1 and Prx T in the
human neutrophils, alveolar macrophages
and red blood cells. Immunoblot analysis of
20 g crude extract from the human neutro-
phils, alveolar macrophages and red blood
cells was performed, the neutrophils have
ne Prx 1 and Prx 1, the alveolar macro-
phages have abundant Prx 1 and Prx 1
and red bload cells have large amount of
Prx T butnoPrx 1.
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Fig. 2. The expression of Prx I and Prx 1 in
mouse monocyte-macrophage (RAW
264.7) cells after treatment of menadione
and endotoxin. After dose dependent
study, we treated RAW 264.7 cells with 5
#M menadione and 1 ug /ml endotoxin.
The expression of Prx 1 was increased
and peaked at 12 hrs. but the expression
of Prx 1 remained unchanged. Menadi-
one . 2-methyl-1, 4-naphthoquinone sodi-
um  bisulfite, Endotoxin : lipopolysac-
charide Serotype 055 . B5.
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Table 1. The bronchoalveclar lavage data in the animal model of control vs intraperitoneal(IP)
sepsis and control vs intravenous(IV) sepsis.

Control IP Sepsis Control IV Sepsis

Cell counts( x 10*/ml) 10.4+4.7 40.9+21.3 11,5454 70.5+42.1
% Neutrophils 14.5+9.7 43.1+15.3 17.5+9.7 50.5+£17.3
% Lymphocytes 14.2+8.2 5.4+3.2 16.2+5.6 6.2+8.9
% Macrophages 65.2+17.6 41.2+11.6 64.2+13.6 39.3+21.3
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Fig. 3. The amount of Prx 1, Prx 1 and Trx in
peritoneal lavage fluid of intraperitoneal
septic animals. Immunoblot analysis of
30 ul peritoneal lavage fluid of controls
(lane 1-5) and intraperitoneal septic
(lane 6-15) animals was performed, the
amount of Prx I in 5 cases, Prx I In 8
cases and Trx in 4 cases out of 10
intraperitoneal septic animals were larg-
er than those in controls.
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Fig. 4. The amount of Prx I, Prx I and Trx in
bronchoalveolar lavage fluid of intrape-
ritoneal septic animals. Immunoblot analy-
sis of 60 ul bronchoalveolar lavage fluid
of controls(lane 1-5) and intraperitoneal
septic(lane 6-15) animals was performed,
the amount of Prx I, Prx I and Trx in
intraperitoneal septic animals were similar
1o those in controls.
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Fig. 5. The amount of Prx 1, Prx I and Trx in
bronchoalveolar lavage fluid of intrave-
nous septic animals. Immunaoblot analysis
of 60 ul bronchoalveolar lavage fluid of
controls(lane 1-5) and intravenous sep-
tic(lane 6-15) animals was performed,
the amount of Prx I, Prx I and Trx in
intravenous septic animals were similar
to those in controls.
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