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B oMM ETV5D,
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Protein kinase C (PKC) 1%,  / ¥ b — VI IFE B IS ER D key enzyme TH Y | flix
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f & 7o TilFlZe PKC & 7 F/VRENFHH S NIFMIEENF SR I Z RS
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P LEER LA L R 0 (PRDX) 4 & metabolic syndrome

~Peroxiredoxin 4 (PRDX4): Its Critical In Vivo Roles in Animal Models of Metabolic
Syndrome Using Our Unique PRDX4 Transgenic Mice~

WHE e
R B RZFRFBEE R AR AMTER Il JWEF i

The peroxiredoxin (PRDX) family, a new family of proteins with a pivotal antioxidative function, is
ubiquitously synthesized and abundantly identified in various organisms. In contrast to the intracellular
localization of other family members (PRDX1/2/3/5/6), PRDX4 is the only known secretory form and
protects against oxidative damage by scavenging reactive oxygen species in both the intracellular
(especially the endoplasmic reticulum) compartments and the extracellular space. Recently, we
generated unique human PRDX4 (hPRDX4) transgenic (Tg) mice on a C57BL/6J background and
investigated the critical and diverse protective roles of PRDX4 against diabetes mellitus,
atherosclerosis, insulin resistance, and nonalcoholic fatty liver disease (NAFLD) as well as evaluated
its role in the intestinal function in various animal models. Our published data have shown that PRDX4
helps prevent the progression of metabolic syndrome by reducing local and systemic oxidative stress
and synergistically suppressing steatosis, inflammatory reactions, and/or apoptotic activity. These
observations suggest that Tg mice may be a useful animal model for studying the relevance of
oxidative stress on inflammation and the dysregulation of lipid/bile acid/glucose metabolism upon the
progression of human metabolic syndrome, and that specific accelerators of PRDX4 may be useful as

therapeutic agents for ameliorating various chronic inflammatory diseases.
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The critical role of antioxidative protein, properoxiredoxin 4 (PRDX4),

in the progression of hepatocellular carcinoma

Xin Guo!, Sohsuke Yamada!, Taiji Hamada!, Tomoko Fukushige?, Jing Zhang!,
Takuro Kanekura2, Akihide Tanimoto!

1 Department of Pathology, 2 Department of Dermatology, Kagoshima University Graduate School
of Medical and Dental Sciences

Peroxiredoxin 4 (PRDX4) is recently identified as a unique and secreted anti-oxidative
protein in PRDX family. In our serial studies, we have investigated the critical in vivo
role of PRDX4 in the prevention of metabolic syndrome, and especially found that, in
nonalcoholic fatty liver disease (NAFLD), PRDX4 can reduce the levels of hepatic and
circulatory reactive oxygen species (ROS), resulting in protection against the progression
of NAFLD. According to the well-known ‘two-hit’ hypothesis of NAFLD, the second hits
include oxidative stressors and the accumulation of ROS that overwhelm the endogenous
hepatocyte survival mechanisms, leading to the development of cirrhosis and
hepatocellular carcinoma (HCC). The Warburg effect refers to the phenomenon that
cancer cells gain energy primarily from glycolysis even under aerobic conditions, leading
to increased ROS production. Although the ROS levels, which are counteracted by
elevated antioxidant defense mechanisms in cancer cells, are compatible with cellular
biological functions, they are still higher than those observed in normal cells. Cancer cells
may be more sensitive than normal cells to the accumulation of ROS, which offers an
interesting therapeutic window. Hence, directly increasing ROS to reach a threshold that
is incompatible with cell viability and targeting the enhanced antioxidant mechanisms
can selectively kill cancer cells, without affecting normal cells. In this study, using human
HCC cell line, PLC/PRF/5, transfected PRDX4 siRNA, the expression of PRDX4 was
down-regulated and the changes in cellular biological behaviors were observed. Our
results showed that the cell proliferation and migration were significantly repressed in
PRDX4-knockdown group, compared to control siRNA group. In addition,
down-regulation of PRDX4 expression induced autophagy and apoptosis in cancer cells
with vacuolar degeneration. We suggest that PRDX4 may play a crucial role in cell
survival, proliferation and migration and controls the progression of HCC in various
ways through regulating the intracellular and extracellular ROS levels of HCC.
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Protective Effects of Peroxiredoxin 4 on Liver Injury Induced By Bile

Duct Ligation

Jing Zhang, Xin Guo, Taiji Hamada, Akihide Tanimito, Sohsuke Yamada

Department of Pathology, Kagoshima University Graduate School of Medical and Dental Sciences

Accumulating evidences reveal that oxidative stress plays a critical role in the initiation
to progression of inflammatory and fibrotic liver diseases, including nonalcoholic fatty to
cholestatic liver diseases. Peroxiredoxin 4 (PRDX4) is the only known secretory-type
antioxidant enzyme among PRDX family that control cytokine-induced peroxide levels
and thereby mediate signal transduction in mammalian cells.

To elucidate the functions of PRDX4 particularly in bile duct ligation (BDL)—induced liver
injury, we examined the net effects of PRDX4 on hepatic necroinflammation and fibrosis.
We subjected C57BL/6J wild-type (WT) or human PRDX4 transgenic (Tg) mice to sham or
BDL surgery for 14 days .

According to the preliminary data from day 7-BDL mice, significantly higher survival
rate were observed in Tg mice compared with WT mice. Furthermore, the liver necrosis
area of Tg mice was significantly more suppressed along with fewer inflammatory cells
than those of WT mice.

These features indicate that PRDX4 plays an important role in protecting the liver injury

following BDL and might be a promising therapeutic modality for cholestatic diseases.
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ThoTc, BRMIEKAZMENT KIF23 O%8l%a siRNA T/ v/ ¥y L, A7 xuA RE
RREZMRET LTz, ZOfEE, KIF283 %/ v 7 XU LM TIEA 7 =n A RORES,
WIS BERICHED Lc, UL EORERNG, KIF23 13 Fe e aic EE o f® 2 A L
Thy, BEEECEEL WL Z Emml s, £ KIF23 IXFEo TR THl~— I —&
LTHLHAHTH D,
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TIF = A BRAERE#E ASS1 2k % mTOR ¥ 7 %4 LiZEER
TSI

REfEE L B R BEM—EL AEEYDF L B BEF L MBEES L
MEM—ER L, @HEFT 2, FIFE—1

1 RERRZERZABEEFROIER i R R |
2 RIRZFRFREFLRIIER AR AT LHEE

Argininosuccinate synthetase 1 (ASS1) X7 /L% = de novo & KD ALKEEE CTh 5, L
O B2 8Tk ASST ORBEMEVEERII TEARR TH D LS Tn5,
LML, Z2OAT =X LEHSITIEH LN STV RV, SR, FERBEEICR D
T. ASS1 ORBAL TN mTOR il # X7 'ETédh 5 DEPTOR ORBIK TFTAZ /LT
mTORC1 ¥ 7 F NV ZiEMHAL ULIEG OREZ(EET 2 2 L2 /R L, 7. FEENEET
kiR %2 T ASST S ta 21T o 7o & 2 A, RIEE OEEHIIE T ASS1 OB Vi
MR BT, 2 T O 1= NS R 2 FH T ASS1-KO #lifie 2 1ERK L in vitro FERESE
WizaiTolb ZA, TAXF=UBR%RICT VX =0 2 iNd 5 & ASS1-KO Millaix Xk v &
VIRTHRE E BEIEEA R LT, DO A=A E LT, ASS1-KO #ifZ TiZ mTOR complex %
T D % X7 B O THRERFIZ DEPTOR ORBIMETLTEY, 7XF= k5B %IC
TAX = ZHEMUTZEEIZ mTORCT OIFMHEAEA L VES, XVBCAT L Z RS
77. 52, ASS1-KO #ifalcisi 5 DEPTOR O BUK FiZ, DEPTOR promotor fEIED
EARNCDAFUACENTDH I ENRINT, ZAbORRIT, F—EENO ASS1 D38
OREEEIL, TEEMUNREERICB T 27 VX = REOZEENIZHT 5 mTORCL > 7 F /L OiEE
b2 9 LTl 2 ORI 012 M6 12 B~ 5 rIREME 2 R84 5,
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JiRFpRRR~ U 2 MERIZEIT 5 IgM B HRGE D&

PAAZ v, BAEBS 2, ZHRT 3, SATE ™, KEFM S, HEHFHFR,
TR 5

TSR R 2R BE B A e R N TR B T I

FORUHR I A B AT ZE AT = DI B RE 7 7

FOR PR F IR L R

4 FERISLERYR 2R B E A0 e R 7 - P& RE T L 72

5 [AlEHR AR

*BL) S SLER R AR PP E AN TERL PR TR S A A A A= T
L) AR SLE RN R SRR B S e S N E

W N =

JIIEE M 2R VXA B BB JRIR AR O 5 MK T, UL LISEEIIREZE 2 0, &
DFBBIETFEZE O LILE A X F DY A7 EF L LTRSS TV D, JIEFHOIRIEICH
RGIEISBE DGR RESNTND Z &b, bl JIRR~ Y 2AET V2 T, K
PR IR D53 TR T % 02 PRI D D RRET L T2,

DBA/2 v~ 7 A(Z candida albicans /K¥EMEE 53 (CAWS) & $¢5- L CIIRHRER I AE &~ ¥ A€
TR LTz, &5% 36 A B CREINRDEEZ SI2@EEOWNEILE & kg, BfREE~o
IgM 3 X OHIARR > DR &2 88 1=, AL 2 & etk 7 4 B — b L0 IgM- %A 1k%
T 7 4 =T 4 fER L LC-MS/MS 12 L Y @ proteome & /78T LTz, & DOfER, ST L
T by FUTHOHIREE LTS5 Dihydrolipoyllysine acetyltransferase(DLAT) %
[ LTc, £ ST IgM O RIEFIROBSNN G, AT 5 IgM 007 < &b —Hi,
fefb S 7=l ) IR S5 T % phosphorylcholine (PC)X° b7 > 7 A b S 7= FEEH O K
(\Z#&H L 7= N-acetylglucosamine (N-GleNAc) #5853 2 BABUATH D Z ENHH LT, B
WitRIZb b e~ n 7y —VIC LA EEMROBREDREITH N, KRvTURAET LD
MERANCB T D~ a7 7 — L IgM O/MEENAR X B> Tz,

YT, HIRPUADY mannose binding lectin (MBL) & A LT, #iARKEIEMEL 2 LT
i MR BR VS O O RN ORI 5325 Z E N L 0NZR D 2o H 5, Ik
R ENRG EIE D7 FREF & LT, BARPUR LS LT EEMIBOREDRIE), M KT
FEERNLIZ 1T DIl BE DR BTE AL & 2 OBIE L 27 = | MG T O R IE M M
VET VU TICEDAREMERE X LD,
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FET N a— BT RET VTR 2 AW R DORBAA T =
A LFRHT

PEMIEE, REEMA. AHESEX BT ) SR, BHETE

A A ARPIEDIRK O —2 & SN TWAHIET L2 — LEAENIIFZR (NASH: nonalcoholic
steatohepatitis) 1Z, 7 A /L APEDEBYERFREIRR, TR Z AT D2 ERHLNERD
WERIEOE KB L L THEEREE-S TS, L, TORBAAD=ALNIFLNE
o TR, AREIFE 4 1L, NASH B LI ONTMlafE L BRBIET DL SNDET LY T A

(TSOD (Tsumura, Suzuki, Obese Diabetes) ¥~V &) LZD =z fr—L Lt LTHEAEKD
TSNO (Tsumura, Suzuki, Non Obesity) ~ 7 A% H\VT, ZIE 1O FFHES IR SR D
B RN B LN 1 T A — ARATIZ K A 3 A B AR H OMERRIIIEAT 72 Sl XD |
NASH 75 ORFRIFEFEED A 71 = X BIZHOW TG 1T o 72,

TSOD v~ 7 AL L WNTSNO v 7 A% 12 » Hilis, 14 » HifinE THE L72#E R, TSOD v v
A TIL NASH FROMBEEN A LN D Z & FFIEENIREET HZ ENERINT, £z,
TSOD ~ 7 2 DIEEIGETAEME & . TSNO ~ » A DRSS A2 HV T 7w 7 A — L gty
247\>. TSOD ~ 7 % 0> NASH EEFFS1 T 13 GSTP1 %> ACOX1 DI |- 5. L. Ingenuity
Pathway Analysis FIiaf ik 7O/ CTlx, A > 2 U ARiEREK, L7 F U/ ke &
PIEHEAL L TWD Z EZHLMNI LT, &5, TSOD ~ 7 A TH L L= FIEEM & FENE
B O NASH #RIFHEEZ AW T T a7 4 — LT 21T > o/ R, IGF-1 OiEHEI
PI3BK/AKT pathway signaling ® L, AMPK O#ifiliZ & > T mTOR pathway &ML 3
%5 Z & A NASH Z 5 & LI Hflase 2B 5 L T % ATREME DS R S LT,
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REEICHEDSTBEICRE LA NI EE ZNICHE LB D—
il

IR EEER, ARER, EAHEF BTE® HiREEE’,
J&  BH 12

1 I RORZEEE AR IREe  WERED - S ER 2L
2 I RTRAE B LD,
3 IR KPR SR SE R L ) R

JEBNE 73 %D Bk, RESEZIZIRBPER CEESZ S, 2002 CT T LIEICE
JER A faE S LT, ME/MERA W e D2 L, A OFE R adenocarcinoma & 2 S
Nicie oty FEEYIBRIT A hi1T L7z, A FIEME RIS IO 5| 2 iz 5 25X 23 mm KD
FEEIMEIR AN B DL, REIC T 2 L 5 ISP EISRMEERSE OB & . % O JE PRI 58
R b Rz A O FLEEIR O M5 & 786 . adenocarcinoma & 2Wr L7-, — 5 CHREHEMERBE 2132
BDZ v T AMERAR A DL, RETEE & & I, EY RGBS CBEmM & 25/
BOR A ZHER L TWDHBREARDTZ, RAOKGEEFRET D72, TARA MIHELT
Jifizs &GS O 21TV, AV R X BRI 21T o 72, TORER., FAWERZ VT Th
LEEMERTDHICEY, P THiZ AV ZIE L2 Lz, B, BERE U8 - fEs
HEEOBAER SV | WERFD Z V7 iy RORG| ZJRIK EHEE Lz, Z V7 fsmfkits KO
[FEDBFEICOWT, £ X7 OFRFEIEIZ DN TOCHRATE LRI O THFE THE T 5,
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A FNIEBICH ) 5 Rrloop HRLEDRM E B%

RHRIE, KR, EHERME

BHRRT: RFBEEWERGOIIER « 0 IREEs (R EBRE )

R-loop 1 DNARRNA A 7V » R &2 # 2 L7 H#igd DNA OGRS D
single strand #7 T, —iEMED loop EAKELG L, B %8, DNAER, DNA- X [
Effi7 & OERNABFINCLHEOEE 2 -+ LM SN T, —J, TFEE MERIC
BT Rloop KAFNEITHE Z 557 ) ARLEMOFHE L 77 ABEOFREMENER S TERY
PRI AR JE72 E TG SNIER 2D TN D, 7 ARZEMITE O hallmark T 5 23,
ARHARRIC 1T B EBED R-loop THEMOMFITEETH 5, T4 1T R-loop TERK D AKIEEIC
B DB OEBE LN 5720, Alale MEEMHEZ AV T2 0 ZAREEBERESOR
M. T OHERNL - B - R MR - AT L7, 56 Bl OFE 2 O/l BE RS R EEM AR 2
T R-loop OREBAEMT L& Z A, ERNIZEIT 5 R-loop TEREIS A IKICHREE RH THAER
7y (BE 46 ) . KGR TIZIABR RN Ky MRASZ — 2 F 2 Tl c o
FHL RO, R LOMEREFIZIIT 2 BGOEB) 218887 5 72 9 I 72 KNG RRAE PN B
OYE T, IEFRR, R AIREER T2 0 Ny NMoOA BN, Mk~ —
71 —Ki-67 & OIEOFBFHENTED Hiviz, —J7. R-loop EELIX DNA HE %5107
WEEZLNTWAN, EBEO KB T DNA {50~ — 7 —53BP1 °[JH2AX & I
FIBAS R B 72 o 7o, £ 72 . DNA #H RS E 53 MCM7 1 DNA #Hd A <~ MWD G1/S
BATHIRE B 7275, MCM7 BitEfifn & R-loop B HHIRIZIIMSE LT Y . KRIGHEEAMRE %
W72 MCM7 / v 7 XD T Rloop FBUTHEFF ST e, LEDORER LD, v MEil
2BV TIE R-loop 1X DNABEBICAEIC I v M HBETlER<, BEEEEZ R T 2
T4 T IREE CRIBINEIR L, 2o OFAKIEL S HILAKE, HIG S-G2IM i CHE IS &
WO ARHEEEIZIUV) T R-loop 23 M35, DNA 15 L I3EHb SN ) ARLEME
DAEWFET - FEO 50N RERRR O T TRV &SN Tz,
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) B R P R A O AR P ) + BRFRO L € 2

WHAB—. KTHEHFE, #FR/E—. WxEkE, MERE

TUNREER B 2 FEBE T R Ak RE s 2

U VR RVERZE R B (PMTIX £ MR MRS CThH U | FGF23 OmFEI 55w L 0 Bkl
JEAR X -T2 RmoNnTW5S, i, FN1-FGFR1 @& B 038 S, 2k LA 72
~ ==t LTINS, INHHWY LRI B OEABE T OZMTFENERICDS
W CIEARHZ SN Z N, Fox EARMFZEIZEHB VT, PMT OGRS, kb, B s i
DLW E ROV THRIEEZIT - 7=,

WFZERPEE E U CS BRI S 7= PMT 13 JER] 18 figE A L=, 13 #i 12 filidE
HILIEZ Z 72 LTE Y, 95 2IEFNIMG A EEA S, MRk IR ST M i o> 1Y
ENBEY Wi, ~EUT Y WA, SEEMR, BRLROAIKEA EOZEME T LRAE
FTANBE SN, FRIC, BIRAER CIIEEIL 2 6 O LRIEFTRICZ L <i=iH
PEFRE Zon 2 2 U, WG FURAE B CIXZEME 720y USRERT RL2SBEEE CRUIR 2 FE B2 R
P72 ME S A T A EMIC B o 7o, AR LRI, FER L FGF23 (9/12, 75%).
FGFR1 (11/11, 100%)., CD56 (12/13, 92.3%)35 & 0N ERG (4/12, 33.3%)\ZHE %~ OEIA TR
&7 o7-, RT-PCR 12 & 5 FGF23 mRNA O 1% 13 JEEIC 6 L CitifT L. 5 85 TR
&z, FN1-FGFR1 fh&iEfs 113 RT-PCR JEIC X 0 1 i TRt &, FGFR1 B& 1
HERRIE FISH JEIC L 0 2 B TRt S vz,

PLEDFER L0 | PMT OZEnIBLK CIlIMik 72 & bEFEE S < BBFHT —42 135
EREICEE S bz, AIFZEIZ L0 BAETNLIC L D PMT OFERGOE WG
i, FHEEZEIIZ OB WVIICEE L TIThN2008EE LN EE2 T,
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Case report: Immunoglobulin G4-related disease involving uterus.

Yukihiro Ozawa, MD , Yoshie Shimoyama, MD, PhD , Shigeo Nakamura, MD,
PhD

Department of Pathology, Nagoya University, Nagoya, 466-0065, Japan

Immunoglobulin G4-related disease (IgG4-RD) is a rare immune-mediated systemic
disease characterized by tumefactive lesions at multiple sites with typical histological
features and elevated IgG4 levels in the serum. IgG4-RD can involve almost any organ,
but only one uterine involvement case has been reported. We describe the second case
that IgG4-RD involving the uterus. A 40-year-old women with no past history and allergic
was referred to our hospital in order to further examination and treatment for the large
pelvic mass lesion. Tumor markers were normal, but contrast-enhanced Computed
Tomography (CT) and Magnetic Resonance Imaging (MRI) revealed mass of the uterus
and lymphadenopathy suggesting the possibility of sarcoma or malignant lymphoma. We
performed tumorectomy and lymph node dissection for the lesion. Histopathologically, the
lesion of the uterus showed fibrosis with dense lymphocyte-plasma cell infiltrates.
Immunohistochemistry demonstrated that plasma cells were positive for IgG and IgG4
and the IgG4/IgG ratio was >20%. Furthermore, immunostaining with Kappa and
Lambda antibodies showed no evidence of lymphoma. Thus, this case was diagnosed as
IgG4-RD, and elevation of serum IgG4 level [671 mg/dl (normal<135mg/dl)] supported
this diagnosis. Immunoglobulin serum levels became normal after the treatment. At the

latest follow-up, the patient remained well
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T & B EAII N2 & ATF4 DO HFRERIC X » FiBbrE 2 R T
%)

FERER T K AL AL WAKME 2 W%kt FERE 2
RHR!

WUTE SIS St
2 WERIR AT

R=F% V05 (PD) BEOHMEBEE CIRO LD R8I AR O N « B S iXiGE
fe&fE (ROS) ORGMREMIN TS, Tz, ROSIZ X5 MfHIIRGE 28T 5
EIXPD ORIRUEIZEN D EEZ NS, £ 2 TAFE T, B MR EIEMALE SH-SYSY
HIRE 2 O TSI O FTER L RE 2 B TR S B D LA A RE L. = OIEREFT ORI ELY
AT, BERIMbEmE LT, a—Y P Y —OFEARNSEIER Y & 7 O SEIs 2 5 it
L7, Bl L7o/b B D 5 b7 v VEEFHEAR 48 RSt X o-2-T 8 VBT L= AT L

(HPO-DAEE) »\ifi2{t.#3% heme oxigenase-1 (HO-1) OFHA2E Lt L7, 6-& F
2% K832 (6-OHDA) (IZXk Ak A L AFFEMOMAEIEIX, HPO-DAEE ORiLE
(2 X0l S 4172, HPO-DAEE |32 A b L A JRE DO EHE 2R BN T Nrf2 OEBAIT 2
L. PiB{LB s T OREERICAFE T 2 PR LA BB 215 L LT, £72. Nrf2 & o)
FHER VS SN HERER 1 ATF4 OIEMHAL LRRD bz, 512, HPO-DAEE (2L 5 2
NSRBI F OIEMEILIE . BT LA O RTLERIZ X v i S vz, LR R 25 HPO-DAEE
IZE D AET DZWERBEA N LA Nrf2 8 X OVATF4 OiEMEL 2 L, SH-SY5Y bt
B RE & H95R STV D ATREME DS RIB & T,
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MR LEER SOD3 FKEHIEHEE & L Td DNA/E X F v A F 11k
&

AT, R, WERAL & ZRL, FUBE K Bf, BiYEx

A SN S SHE S

[BEH] DABUNREEIC T 28 MM b A R LA, BADOHEGE - 58 OHER 1 & &
ZHITWD, ZHETIZ, SN ARSI 2 Mias iR bi%sE superoxide dismutase
3 (SOD3) HHMENZxI L T2 Y =27 4 7 AOAERH LN SO OH L0, TD5y
THERE TR SR, F 2 CARMZETIE, SOD3 FHLTIEEMRE & LT DNA/E A |
¥ AF BT OEE 2T Uiz, [RER & EBZE] b MiilaiEE ERIRD AMatk (A549 Hi
f) BLOe hEERMEG (THP-1 #1) 1238175 SOD3 mRNA % L. ZDO#a 7 1
E—HF —fEH D DNA AT /AL L~L & ORNTERWVAHBIMEN GRS Hiv7=, SOD3 #Ein 1D
DNA * F 1AL D5y 114 % DNA il £ T /L1 %55 ten-eleven translocation 1 (TET1) (27 B
LT L7= & 2 A, TET1 OIRFEEL) SOD3 #Bin 7D DNA A F /U bDO—KE D Z L&A
U7, £72, SOD3 HELHIEEERE I IT D 8 XA N AT IUEROE G2 Mt L& 2 A,
BRIV — )L 27 VL% O SOD3 LA E) I H3K2Tme3d DB G- 8w S 7z, LA E L D |
SOD3 FEIHIHHERE VT DNA/E 2 b D A FIAEMITREE KB 2 &2 60
Too Fio. ARHIEEEAE OMFED 2 AMERIZ IS 2 SOD3 FEHIMHNED G L T\ D Z L3R
iz,
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JiREE I Z ) AIEREEIRER & Glucose transporter (Glut) D3EIREMT

HAZ—HR, &HBmE. WK, SAFIER

F R ER R AR B2 AL B B P
HIRER R EIF R B

Y2 & HAY) Glucose transporter (Glut) 7 7 X U —43 F 1L FLIE OAFA 2R 5 FR A
T, BCTYH Glutl/3 1IhliE %2 & ekt & e CRELOTUENHE STV 5D, Lo UITIRE
(23T DAERRIEHE & OB A2 SIS L& 130 v, 2k TR X PR T — & &
L i M fark A549 KA IRE CHE &R 35 & Glutl/3 51 (SLC2A1/3) DFBLMNIL
T 25 Z L 2O TV, SRR A L, MRS FIEG 2 VT, Migie s Glutl/s ©
FEBLO B A T~ T,

[ 5112010 526 2012 12 H T T BIBERREME R BE TOIBR S A7 Il FARE R 117
BNZHOWT, #EREERE & Glutl, Glut3, TTF-1 O3 A RS LI BT LT, £,
iR PET-CT 34T & 7= JEBIC DWW T SUV il & OFEEE A2 0~ 7=,

[F&R] 117 firp, [EHRAS 27 5], FLEA~IREALD 66 B, FEIEMAN 20 B, (ZEMRS R
N4ABITHoT=, ZD 5B, Glutl BEMEFIE 89/120 #1 (74%) T D —J7. Glutd M
10/117 il (8.5%) &z L B 7=, Glutl BEMHGERITE# D 51.9%(14/27 ), LI
~PRETL D 77.3%(51/66 F), FEETLD 95%(19/20 #) &, KL MR CEsEE Ic A b D
BN o7, — 75, RIS Tl 50% (2/4 B) TH o7z, I BIZFEMICHETT 2 &
U INFLEAR R0, FLERIR ~ B BUIR I G5BT 5 R D JLJE IR ) & By 7 HO3E C Glutl o388
WIS B2 > 7=, £72. PET—CT @ SUV 1% Glutl OIEHL & FHBIT DB 27 &
iz,

(B2 L fEGE] BRIV T Glutl OFBLUIK b 7Rk di R TR B TTHET 5 Al Retk
DR Sz, Fio, EEMEOKEEEMEIC HEEL T D ERRIE I,
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Lrrc34(Leucine rich repeat containing 34)iXMEEJK IRAERRER/Bif BRAIM %
b

AHEFAN2, EHIAZ, O Bl PENES L @Ummil 1, BiEHEST L,
JIAER v, FEHA—R, ] 1

1 IR RSEN SRR R
2 UGB AEIFE EEANIZER DR
3 UG RAEREE EREAR AR
PRI N SNl L T S

(5] MERR AR AR AR, & OFIED RIS S 4u, MER R OTE F P OMERF IC B Itk
B2 BT LSO TWVEN, ZOFESCRBIIRTEARATH 5, O RTEL, ITEREE (R
Fifa & 5E 2 B CEENCAFET 5 & PRSIV TV, Falr, &R L7 IREMIEIZ b
fFAEL, IREMIEEEOB CERATON T DMEN R I,

[Bf] ES M THREOAH B 5 Lrredd A AL, R, MEIZB W T, ZDOFBLE W,
adult TITEHRICRET S LS TW5, Fox BNERLL 72 Lrre34 CreERT2 mouse T, #
fuRitiE(ineage tracing) 175728 Z A, MEHERIR CORIANALNT-, ©F V. Lrred4 iX
W PR R s R BRI 2 Ak (v —2) T2 Z &R S L=, & 2 T4 Rl Lrre34 23MERR
HROFAFER AT 2 ~— 27 T 5 D0y, £ L TEDMEREIZ DWW TREKE LT,

[ 7] Lrre34 CreERT2; LSL-Tomato mouse (Z tamoxifen % #5- L. lineage tracing %
1To7c, BT, b~ —H—ToOYMIZL Y | T bReZ Mt L7,

[# %] Tamoxifen 5% 1 » H#% TH, MHEERROBREMIEIZ, Lrre34+HHIRIZOA < 31
LT\, 72 M EREEICH 5 A bz, & 512 Lrre34+H{ifEi%, Ki67 3 X O o amylase
D & DOIIFEBNRD Hiiz,

[ am

Lrre34+fifa i IMER IR il 2 ~— 27 T2 Z L s vz, £70, BRMbEZT
72 & FZ BTV AR & BRI/ AT L & 2 W I be 2 A 2 Ml FET 5
ZEWRBRENT, 5%, Lrre34+fliia 0 & HIH OBLEORIE R 812 X 2 IR EHIIIE RS
DEAETOBLRZAT D,
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BB TNA RaFZNVic L3 ESMEEFEL ) Fu s T IV Tof
Bt

FEAMR 1, HERHE 2, E 20, B8 2, RERMAL 7R
I o e 2.

1 AGHEE K F IS RS 5 17
2 LM AR T WA B
3 ACHER A E ISR GI-CoRE, GSS

Tl B EORIBITITERETE 2 R i i ORME N EE Th 528, FEidiiielX
AL T L IMFETE Lo W2 & D, I O RERCIB IR T4 B2 fifT 9~ 5 D13
MAIICREECH D, BHEETIEIINE T, LRAV UFABABERE S T A Ka v

(Science, 2014) Z MW C, EEMlRZ (K= R b - IR - 0RMICHE T 5 HikaWiE L
TV (FiFE 2017-028833), AFZETiL, b MEIFFEMAE KMG4 (2B W TEgh=R I
MlatEEFHETCE L R AERIEL, EHIZEDOREEMHIZ OV TR LT,

[Fik L fER ] e NBFEEMIEE KMG4 % 8 FiEO G RE T A Fa 7L BT 3 H k&
L., #Eifilg~—7%— (Sox2, Nanog, Oct3/4) D3Iz qPCRIZL Y Mt L7z, mEh=IZ
FEEERaME 2753 L7~ DN, PCDME, PNaSS #/L -T2 L 7= KMG4 #illd 500 f# 2 X —
R~ 7 ZADOMNIZFEIFTAE L72FT, PCDME & O PNaSS 7 /UZ B TR W BB ARE 2 1
L7c, 7S L D EEEfarE o vl 2 fiat+ 2 72912, DN, PCDME, PNaSS Z /L T
KMG4 fifa% 1, 2, 3 HFE5#E% polystyrene dish EIZH#EE L, 0. 3. 6 HBIZBIT 54
i~ — A — DR B E%E PCR 2 X 0 T L7z, fEipflid~ — 4 —Sox2 O IBTHEEL, 7
U BT 2 MU EEFE LGB SRR T 5 2 E L E o7,

[FEam] A kmm 14 Ra 7 vz fnC, BEEERROBEMIRTE 2758, Rl i
FFCEDRMEMERH DL ENH LN ERoT, ZILb DT V& HvCEdat: oS % fif
Brd 2 2 &, £ ERE I EY) 20 i A ) 4 TR IR ARt T 5 L 9 1o/ B & i
Ehb,
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7T A= TEHEEERIR DERG ORI A 35 2 2 TUEFEH R~ DR

MHthE 1. AR L RINEE 2, BPEE2 B B2

1 4 B R REFERE T2 f
2 4l B KR RAL S A

M RGET T A~ (NEAPP) % MU L7277 X~iGtERE#K (PAM) 23, AAMEO
BIRORER EZ2 b O SICER SN TW5, PAM ICIZ7 7 A= L » TP TR SN -
IR #EEH#EE (RONS) 2V& £, 1T H202 & NO2 MHFEAIICHUIEE R B 4 F 44
%1, A, PAM 1ERIER O RIS A ik N2 L #208 02 Z2 W T 3—2 LZBE, PAM o>
H202 & NO2-O&DZEALZ R WE L, DR OHUEE IR HOW TR THET 5,

SN=VTARER R v 7 ANIC T T A=JR & 3 ml O (DMEM) %7~ L7- 35 mm
Ty — L ZEE L, N2/02 DA H A2 XV 100/0, 90/10, 80/20, 75/25 DELRICFNENE %
TR—=Y L, KR&JE Ar 77 X~(60 Hz, 9kV, 2 slm) % PR EEEE 13 mm & LT 5 min [EFRH

L PAM #/EfL7-, T E%A (HeLa) Hifid (5000 #Hfld) % 96 7=/ 7 L — K LT,
PAM % T 24 h 552 L7, e o 729 (H202 & NO2-Z ¥ L 7= DMEM % fv 7=, PAM
H H202, NO2-A k&3 b7 m — 7L CTHlE L, MlaEfF 31X MTS-assay % W T~
77

N2 & 02 DR A 2 1-H0 PAM N H202 & NO2—- 1L, Wb RN LR+ 512-
T, H202 B IXEAMEM 2 3 0 02 20% 2L ETid H202 23 8afn, NO2-2E X E&- L7,
H202 IBEIZFED 720 02 20% & 02 25%I2BV T, MIEAEFRICITA B Z2ENHER SN,
St & R FE D H202 & NO2—-% ¥R L 7= DMEM % W T &A1 RICH B /R 21T
HILTWZRVY, 02 25% CTIERL L7 PAM IZ1%, B O RKIZFHSK CTIER L7 PAM £V & i@
WHLIEEZh B3 BE L. H202 & NO2-DFEZNF DI 70 53, {thOTEMEFRED B D w Getd 3
R X T,
BIEE  AHFZE1X JSPS-KAKENHI (24108002) DBhRL 252 1F 7=,
[1] N. Kurake et al., Arch. Biochem. Biophys. 605 (2016)102.
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MMER D H I ISBR 2 L TRIEMBEOMIEIE 2 FHE T 5

HIEB &, G, BB

AT BREERFBEE S RUTER A REOSELSE 5y IR B2 2

L BEW]

TARA MPEMERRBEORK THL Z LITR<ALATVSD, LanL, 7TAXRZ MRHL
MDA E 2GS T D A D= A MIREIITEH I TR, £ 2T, PRz
EVELSRIERFEICER L, 7 AR MG EE ZTMIBEOMfT 2@ C, 7 AR hFEMN
ORI E B E T 5,

[ Fik]

Z v MR (RPMC) & Macrophage IE 2/ 9 5l (HS-P. RAW) % v CHifg
KB a7 o7z, $-°H202, H—FR T /) Fa—T 2 ETe T4 L, MTT assay, LDH
assay. apoptosis assay CHIIREELZ N L7z, o, SAHICBW Xy =22 T a vy
MZ TR L=, 7 v FOFEEREET /L () 12T, invivo IZBWTHRIEIC L S
Bt S5 Mk 2 [RIRR I RFAM L 72,

(#5553 & &%

PR FLRAE TIXIEMIR D DMT-1 (2 i B isiA) OB Em< 720 | RIEMA DMT-1
2 L 7= SR ENH @D T D T8 AR S huTs, RIEME2Y DMT-1 247 L C#k & B Y
ATe Z & TCTHIRRSEIZ R D 2 & 3o 7o, IREEFR SR T CRIERAR O e 58 13 H Bz Al o
AR 5 2 7=, WHERWE I X 2 RIEMIEOGEIX, T EMia~OMIEEICH S
THEEZLND, LLEND . RIEMAEOMIRLSEHT 23 Bk B R D PRI D72 3D Z &
REEIND,
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RIASHD, S EHEE:

AT BREERT R ARG

Malignant mesothelioma (MM) is a tumor mostly caused by asbestos exposure. Oxidative
stress is one of the theories of MM carcinogenesis. Macrophages phagocytize inhaled
asbestos as a foreign material, but cannot digest them and generate reactive oxygen
species with frustration. We previously reported that long-lasting oxidative stress via
local excess iron damages mesothelial ¢ ells, leading to MM carcinogenesis. As a
prevention strategy of MM, we reported that an oral iron chelator, deferasirox, induces
mesenchymal-epithelial transition. But, this agent has some adverse effects. Here, we
studied the effect of iron removal by phlebotomy on rat MM model. We divided these rats
into phlebotomy and non-phlebotomy groups and continued phlebotomy for 50 weeks.
Although, phlebotomy did not significantly prolong long-term survival, the tumor weight
of the former was significantly lower than that of the latte r. These results indicate that

phlebotomy attenuates tumor growth and may be appropriate as a preventive strategy.

61



B 14 EEAFBES DT 7 LR

P-25
Mutyh R~ 7 R2BiT 5=V v =FEBHRETRKI A

RgEM, e, BRI
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[%5] MUTYH 1%, FERBRILVEMELTH D 8- z“ﬂe/ﬁ? NCEERIET AT T =0
f:2:9 %5 DNA EEEEFE TH 5, MUTYH &1+ D% BT Yt kA st é@ﬂﬁﬂﬁﬂ;ﬁf
(FAP2) DJFRE 725 Z EN@MESNTWS, [HIE] Tox OBFZEETIX, $k=1 Y o =j
2 (Fe-NTA) #5517 > B T T V2 v, SREEEE (L A b L 238 TR OFRHT 217
S>TE7Tz, #¥L— MITHD Fe-NTA 13, JEFENEGIZ X 0 B IRME NI Fenton Kt %
FHRT D, Fe-NTA Offffeix 512 X 2 JRANE MO 2 - 58 & HAEDOKEZE T, 1 FLL
Bl Bl 3 A U5, A RIFk 4 1%, Mutyh 5 7K~ 7 ABLOBHAR -~ 7 2% T
Fe-NTA £ 512 X 2R B AR Z HifT L=, &8s A OREMEEAR 15 PEICk LT, 5 mg &k
kg ~ U AKEIZY 7= 5D Fe-NTA % 5 [MIOMEE T, 3 7 ARIXE®RE L=, 4% 120
WIZBWNTEERZEM L, [F558] Mutyh @E 7K~ 7 2O TIL, B4R~ 20
Ml TEMEBEOBRAENRNLS Aoz, 7 L4 CGH (comparative genomic
hybridization) (Z XV ff55 / L D 2 ©—HZ b & HEREICHENT L7oRER, <~ 7 RI2BT 5
AR COYGAREAL OB LN E ot 5T, WL OO EEIMHIEE T
DN, T aE—X— IO A T AR & AT U, B9 2 B ISR 1 O 23 7L
iz, [fEsm] $k2r Lok A B LRI X DN ABERIZBW T, MUTYH O BH 23R
Xz,
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TEL 052-744-2087 FAX 052-744-2091
E-mail jspcl4@med.nagoya-u.ac.jp

URL http://14th.jspc.academy/
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