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Altered Expression of Peroxiredoxin and Thioredoxin in Septic Animal Model

Hyung Jung Kim, M.D., Ho Zoon Chae, Ph.D.!, Chul Min Ahn,M.D.,
Sung Kyu Kim, M.D., Won Young Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul and
Department of Biology, College of Sciences, Chonnam National University, Kwangju, Koreq.

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 I in mouse monocyte-macrophage cells(tRAW 267.7) after treatment of ox-
idative stress and endotoxin and measured the amount of Prx 1 » Prx 1 and thioredoxin(Trx) in peritoneal
and bronchoalveolar lavage fluid of septic animal model.

Methods : Using immunoblot analysis with specific antibodies against Prx I, Prx T and Trx, we evaluated
the distribution of Prx 1 and Prx I in human neutrophil, alveolar macrophage and red blood cell. We evaluat.
ed the expression of Prx I and Prx I in mouse monocyte-macrophage cells after treatment of 5 M menadi-
one and 1 ug /ml lipopolysaccharide(LPS) and measured the amount of Prx 1 , Prx T and Trx in peritonéal
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 I were so different among human neutrophil, alveolar macro-
phage and red blood cell. The expression of Prx [ in mouse monocyte-macrophage cells was increased after
treatment of 5 #M menadione and 1 ug /ml lipopolysaccharide but that of Prx I was not increased. The
amount of Prx 1, 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 1 is increased in mouse monocyte-macro-
phage cells after treatment of oxidative stress and endotoxin. The amount of Prx 1, Prx T and Trx are in-
creased in local inflammatory site but not increased in injured lung of septic animal model. (Tubercuosis and
Respiratory Dissases 1999, 47 : 451-459)
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A3t kot Prx I & Wo] SAsH(Fig. 1).
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Fig. 1. The distribution of Prx I and Prx 1 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
nc Prx I and Prx 1, the alveolar macro-
phages have abundant Prx I and Prx I
and red blood cells have large amount of
Prx 1 butnoPrx I.
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Fig. 2. The expression of Prx 1 and Prx I 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
uM menadione and 1 ug /ml endotoxin
The expression of Prx 1 was increased
and peaked at 12 hrs. but the expression
of Prx I remained unchanged. Menadi-
one . 2-methyl-1, 4-naphthoquinone sodi-
um  bisulfite, Endotoxin : lipopolysac-
charide Serotype 055 : B5.

Qe dizF 17.5+9.7, AU HE3 50.5+17.
3e2 BZAW % AN AEBAN Fvlsiag
(Table 1). 7 H@FAAN BZAHA o] Prx
1& 10415 5994 Prx T2 10913 8efollA
Trx& 100)F 4dolA] 2ol vg F3lo] ko
Z7k8Isith(Fig. 3). a2 71wA)s) EA) Mol
Prx I, Prx T 9 Trxo] & dizFd vls) &7
W 83 (Fig. 4) % A4 A ¥Z(Fig. 5)H 3
7¥atA| edgket.
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kemia) M¥dl+ Prx I vlo] &A8lm U937
(chronic myelogenous leukemia) AN|¥oj= Prx
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dol = Hog LA Jr}s T olof £ Aoy
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Table 1. The bronchoalveolar 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 11.5+5.4 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 54+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 I 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 1 in 5 cases, Prx T in 8
cases and Trx in 4 cases out of 10
intraperitoneal septic animals were larg-
er than those in controls.

— e o e+ ——e e ———
- Prx 1
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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 1, Prx I and Trx in
intraperitoneal septic animals were similar
to those in controls.

Prx 1 & o]d nu'se} go] dde] Fri=slen
W= 98l HA wdol /b 22y Prx
1 & 2do] Zr}5)2] %¥9ich. Prosperi® & Prx
19 PAGE A8} 2E# A9 £/ 2 AZ F79
o 3 Awrt e Aee grlaen & 47
oA o]led diAMEME oA E(HBL-100,
human) £t} menadionee 73t 413 32 H,0,

- - - - Prx I
- Prx i
{01)(02)(03)(04)(05){06)(07)(08)(09)

Fig. 5. The amount of Prx 1, Prx T and Trx in
bronchoalveolar lavage fluid of intrave-
nous septic animals. Immunoblot analysis
of 60 xl bronchoalveolar lavage fluid of
controls(lane 1-5) and intravenous sep-
tic(lane 6-15) animals was performed,
the amount of Prx 1, Prx I and Trx in
intravenous septic animals were similar
to those in controls.

BT} PAGY #do| B A Aoz ¥uiA gl
ths, 3 Prxol ARE A|Fsh=  thioredoxin
(Trx) & YA A3} 2E A 2 B o)
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X &40 % Aoz dEA Uk, oo B Q7
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Prx T R Trx¢] e F71314 @sken) ol Prx
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a8 Bol 3715k gl J1% Aoz Alzdd.
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-Jun N-terminal kinase® A3 3= o9
(TRANK : thioredoxin peroxidase-related acti-
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o WE 7)de] F8% H4¥g ¥l Catalase W
MnSOD 9] @43l gule faz xe) kR
7180 BAEFESEER Y o2 ol
839 oF A= el o). Peroxiredoxin
(Prx)= {2 55317 Fa3 AFy 43 gwo
2 d2iA Qlrk. & A7 4428 mouse mono-
cyte-macrophages(RAW 264.7) AH|xo] Ak} 2
Ef2 2 YSA H8)FE Prx 1 € Prx I o] uy
€ B7HLT HYF 5B mdlo 2y v )
BAFEA AN Prx 1, Prx I 9 Trxe %o
33t

A

Prx I,Prx 1 % Trxo tigt So| g3& o83}
o immunoblot BMoz 527, gadz 2 HY
Toll o159 £X& H7}8tArt. Mouse monocyte-
macrophages A|¥o] 5 yM menadione ¥ 1 mg/
ml lipopolysaccharide(LPS)& A =dted Prx 1
2 Prx I 9 8¢ 37151900 6 mg/Kg LPSE
B2 o5t 49 B gEE S8 By
HAY Prx 1, Prx T ¥ Trxe 3& 2gsigo
o B3 H¥F B8 9 5 mg/Kg LPSE ey
Foidte] FUT U JYZE FBA ZBAHE
A Prx I, Prx I ¥ Trx& 23sigion
3] 4% =9 vlmaigot.

Z 3

Prx T 9 Prx 19 83= 327, syxgiix
2 HYFNN M2 e PFe HYtk. Mouse
monocyte-macrophages M| ¥o] 5 yM menadione
% 1 ug/ml lipopolysaccharide& A x)8ldE o
Prx 1 28 Z7lsigoy Prx 1 wde wWalst
A sttt B H@E 5Bl Eaddy

Prx 1, Prx T ¥ Trx¢ & Z7jslgou B
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