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(95% CI; 64~78) . 85% (95% CI;
78~90) TH Y., HRIET 4.0 cm ITBIT
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776

L E L EEHTITR LT, ROC fEHTIC
BT 5 Eh#R T EAIE (AUC) 1 0.73 (95%
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Tanaka K, Yoh K: Predictive
Value of Historical Height Loss and Current
Height/knee Height Ratio for prevalent

Kuwabara A,

Vertebral Fracture. American Society for
Bone and Mineral Research 2012 Annual

Meeting. October 2012, Minneapolis
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LTSRN, COBEFEMESBRIHILATYVIZEIRBTICE TE50 B TTELR
BREBBENTIONESINERFT 2. HKaBERBEXZELOTOTAoFF—E A
BEWESREEEDITHEML. y-GTP OB T EHREREH L. TOHER. Thi
DAV NIEXFT—EHETRICLE3BOEENRBINGN>LIEMD, THILROYY
(OWTIE PTH)IZK->TEEEIN S y-GTP 2 EERIBTICE T ERMWE T BITRED
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F—T—F: AUNOEXFT—ERER. IR REE LR, y-GTP, 2k

A. BFEE®
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y-GTP i & ODBEMEZRL Z L2 AW
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B BN cAMP OB B2 >\ THRET R
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L2 H0»E I pERFTLE,

B. HFEF ik
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ZORERE, WThoMatk, WTFho
FLERNZOWT b WO & 02 1 %)
RIIBIE SN oz, ZDZ b,
WEEEEEE TOMIT TR O TV, 77
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D. & £

ZIET yGTP OLWEMNITT 570
OMEKRET L E LT, £ OBRME
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U A0 PTH %52 BB T 5 HKIE D
TN olz, PTHIZ L B v 7V iaE
Rl cAMP 235 Z L3 hyo TV D
T, TORBKEEMETE 7123
YANDIRE LD AN BRE LR R.
7% LLC-PK1 HERGDSEk 4 DOHFSE H BIIZfE
ATEDZLERALMTLTVD,

7272 L. LLC-PK1 #ifaiX PTH 32 &k % K
BLTWS 720, PTH 2 VW - E RN 2k
FOHKENZ EPBERTHo T, £
T, b FOBIERME LRSSk T
A NVAFRIZ L > TRELESN TV D
HK-2 Mz F Wiz R A2 BRET L T e 7s
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v DRI X > T y-GTP DWATLHE L
2030 T, PTH AR E BT 5 & [FKFIC
PTHrP &\ 5 PTH & REOMEM % H o
TFFREERLTWDELOBERDH D,
WhabsA— K7 T4 X > TREN
BFILCWAEENREX LR, Z0
AREME R RREET A 2D ICABED X 5 7
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D LBbrolz, LI, EHEEE X
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., BF L FEREALD basal 720U
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LiTko T, BHESWEICEREIND
DTIEROPEBRL TV D,
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SHRINLDOFE/BREREL T, &
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L2 EIONEHLNCTASERD
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Fuji J, Ikeda Y: Measurement of
peroxiredoxin—4 in rat tissues and

implication of its serum level as a potential
marker for hepatic disease. Mol Med Report.
6: 379-384, 2012.

Tsukamoto H, Fukudome K, Takao S,
Tsuneyoshi N, Thara H, Ikeda Y, Kimoto M:
Multiple potential regulatory sites of TLR4
activation induced by LPS as revealed by
novel inhibitory human TLR4 mAbs. Int
Immunol. 24: 495-506, 2012.
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Measurement of peroxiredoxin-4 serum levels in rat tissue
and its use as a potential marker for hepatic disease
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Abstract. Peroxiredoxin (Prx)-4, a secretable endoplasmic
reticulum (ER)-resident isoform of the mammalian Prx family,
functions as a thioredoxin-dependent peroxidase. It is acknowl-
edged that Prx-4 plays a role in the detoxification of hydrogen
peroxide, and potentially other peroxides, which may be gener-
ated during the oxidative folding of proteins and oxidative
stress in the ER. The present study was undertaken in order to
specifically quantify the tissue levels of Prx-4. To accomplish
this, an enzyme-linked immunosorbent assay was developed
using a specific polyclonal antibody produced by immunizing
a rabbit with native recombinant rat Prx-4 protein. The assay
was used to detect Prx-4 in the range of 0.1 and 10 ng/ml, and to
investigate tissue distribution in rats. Using this immunoassay,
we found that the serum levels of Prx-4 were substantially
lower in asymptomatic Long-Evans Cinnamon rats, a rat model
of Wilson's disease, compared to normal rats. In addition, the
treatment of rat hepatoma cells with N-acetylcysteine led to
a significant increase in the release of Prx-4 protein into the
medium; thus, it appears likely that the secretion of Prx-4
is associated with the redox state within cells. These results
suggest that serum Prx-4 has potential for use as a biomarker
for hepatic oxidative stress.

Introduction

Since many organisms that live under aerobic conditions are
exposed to reactive oxygen species (ROS), they have developed
a protective or defensive system against oxidative stress, which
includes the production of a variety of antioxidant enzymes,
including superoxide dismutases, catalase and glutathione
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peroxidases (1-3). These enzymes are important in detoxifying
ROS, some of which are generated during cellular respiration.
In addition to these enzymes, a distinct class of antioxidant
proteins has been identified and is referred to as peroxiredoxins
(Prxs) @4-6).

Prx is a family of proteins that act on peroxides in a thiore-
doxin-dependent manner (4). In mammals, this protein family
consists of six members, Prx-1 to -6 (4,7). Their common
feature is the presence of two redox-sensitive cysteine residues
in the active site, thus referred to as a 2-Cys type, with the
exception of Prx-6, which has a single catalytic cysteine and is
thus referred to as a 1-Cys type. During the reduction of perox-
ides by the 2-Cys-type Prx, the sulfhydryl groups of these two
cysteines are oxidized to a disulfide linkage, which are then
reduced by thioredoxin (4). Prxs-1-4 are highly homologous in
terms of protein structure involving the two active site cysteine
residues, while Prx-5 is classified as an atypical 2-Cys Prx due
to its low homology (4.7). It is well-known that oxidative stress
is closely associated with a number of pathological processes,
and thus, the role of the Prx family has been investigated in
numerous diseases (8-12). The expression of certain members
of the Prx family are altered in a number of human malignan-
cies (13-18). In addition to their role in the detoxification of
peroxides, it is also considered that this family is involved in
intracellular signal transduction involving H,0, (4,6,19,20).

Among the Prx family members, Prx-4 uniquely contains
an N-terminal signal peptide (21). The expression of this
protein is relatively high in the testis, pancreas and liver, as
demonstrated by immunoblotting data. While the majority of
the Prx family members are present within cells, for example,
in the cytosol for Prx-1 and Prx-2 and in the mitochondria for
Prx-3, Prx-4 appears to reside in the endoplasmic reticulum
(ER) and is secretable due to the presence of a cleavable signal
peptide (21,22). Therefore, Prx-4 has the potential to be present
in extracellular fluids, such as serum. Thus, the quantifica-
tion of Prx-4 may also be useful for the clinical examination
of pathological conditions using serum samples. Although
an attempt to examine the serum levels of Prx-4 has recently
been reported for sepsis in humans, a complete quantification
was not accomplished due to the unavailability of a standard
sample and the use of an arbitrary unit which was unique to this



