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Elucidation of induction mechanism of iron oxidative stress in NASH and
application to treatment
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Caco-2/TC7 cells were cultured on a porous filter in order to form

monolayers having the morphology and function of small intestinal epithelial cells as in vitro
experiments. It was possible to measure DMT1 mRNA expression level and IRP activity.
In vivo experiment, a steatohepatitis model mouse was prepared. It was reared in Surwit diet, iron
content was added 450 mg/kg diet in iron excess group. After liver tissue was collected and fixed
specimens were prepared, liver injury, fibrosis, iron deposition, degree of oxidative stress using
8-0HdG antibody, and carcinogenesis could be analyzed.
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FET = RIS (NASH) 13 C BUBPERT & [FIERICHFEEZE ~ S AT L, & BT
fags (HCC) DOIAERME 725 Z LRGN E > TV A, NASH ORkR & L Tidfesk, iz
ORI D3 U 2 BepE & RIE, SRHMEE R T 2 BB & 12531 B L7z two-hit theory Tl
BN TE 7, BFIEZR N EFFIT CRERKIZBE G795 multiple-parallel hit
hypothesis DHEME XL T 5 (Hepatology, 2010). NASH (23T AHTFHIIAEE O & LTI,
fef 2 N L 2N, BEMFMP = R R v OG5 2 ERHERI SN TWER, 0T O
FMIRIZARHTH D, D720 NASH DIGFEITHES. L TR ST, £ EOGRINF-HBH 5
MNTIEARVY, YTV VRIS C BUSMERFR OBER N IR S5 — 5T, NASH H35 72 & TN NASH %
WE L L2 HCC BENHIN L TR Y, AR OEITRHIECHHE T IIEDOBNI N 2B TH D,

MRS O FF O 1| DL SLHEE LA L ADEER & LT NASH BHF OIFIZI T % 8%
NETF BN TS (Gastroenterology, 1998). HFEE O I1X Z 4L E TIZ C BUBMERT R BRE CTITAT
TONT TV ORBURT &+ FaRERR I BEE Sy 1 ORI L 2 #KRI DO TTHEIZ K- T
JENERERIIEAE 2348 U, AN OERLESESR SEMERE SR (ROS) OREAZ LS, Tl
EAEETHZ L0, FNIZ 8-hydroxy—2’ —deoxyguanosine (8-0HdG) NI HZ LI XLV
G:C—ATRIDEIE T EREFH R LUHC ORI E 2D 2 L2 R L, BREEEIC L IR &R
HefbZ o S, 8-0HIG &% IEH{LTE % Z & (Cancer Res, 2001), & & IZ&E MM O FRERE
WD HCC ORAERPEEIKR T THZ 26T LT (J Gastroenterology, 2007).

Z L CHIFEHE B3 NASH [Z2W T b D BE O IC 8 ERITEE LTk Y, NASH 25
Bt &9 B HCC B3 O I ERITARA T D 8-0HdG B A3FE HCC FBFE DI CORBE L LA EIC
ML TWSD Z &, & BICHEFMEREN T ORT 8-0HAG &2t~ NASH fF D Z 3 A Z 2 L <
WAHZ EEHBMNZ L (J Gastroenterol, 2013). X 5 IZ1E NASH 2B A 8LED Iron
regulatory protein 1 (IRP1) DIEVERYTRICH K L=+ #6558k b 7 AR — % —Divalent
metal ion transporter 1 (DMT1) OFHLITLHEIZ X HEWITTENRK TH L Z &, T
preliminary 7275 & FREREETEDS NASH A TIHAR IC AR T 2 BEREDNFET D Z E AL NI L
7= (Hepatology, 2015).
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TENRTHIEND DD, FORIEIZRENTWARY. £z, SMUHERUEL LA 1B
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AW TIIATEOEEILAE 25 NASH (281 5
IRP1 JEMEALFE I N 1 DAFA 2 & O T- SR R
DFMBFZHLMNE L, ThbEESRE L
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3. WDk
(1) IiE DEREL
NASH DEZHITLA T D5 [ALT EH ERD 1. 54500 A3 3 # H UL EEfe @ Eifgta4 CHEN
Fa7#EHL Ok S Matteoni 5374 type3 £72134 @ % / — /LVEEEN 1 H 30g Kl ©
il DIFEBZRBD W] 22T TIEF LT 5. RFEONEFICK L THmed 7 +—A
Rty M7, [FENSE GV BRI « NASH « JFAEZS - NASH IFHE R E B35 5 L O%F
LU TIFRBLESBREEEZH ST, ~anrsy— .. o) @ REo2  BHEEREELD
AALFRBR BRI 5 ml x 5 ARD MK A RIS 5 . 10— (B4 2 A) 1Z RNA later (Ambion)
IZ AL, —80°CIZ CHfEIRIFET 5.

(2) eI ER (oral iron absorption test; OIAT)

12 R t%, R 9 FEORMN SIMIESRZRIET 5. £ Dtk 100mg D7 = UERE—#k7) K
U o AN 15, 30, 60, 120 3 ZICENEERINEZ LT, MFRLRORNI% N7 7= v
fFNEE (Tf sat.) ZHETH. 2 ha—AHEOOIATELY B~ NA 7% PE L, NASH B
Z SRR INTHERE & SRR IFE TUEREICHERN T 5.

(3) Wik v~ 7T ZEESHENE AT A 2 7R v — Wit
1) o PR 1.6ml =y Xy RATFa—2MliE 10l & 50ug/ml @
2-isopropylmalic acid (PNEEEHE) % 10 L IRINT 5. FEWNT, AZ /7 —/10.5ml ZERML T
RET 5. I, Z&¥K0.25ml ZIINLCTIRAETSH. EHIT, Z7rrA/LA0.5 nl ZHEINL
TIRATH. FT 1200 rpm TIEA LR S 37°C T30 A v F 2X— 5. iK% 15000
rpm, 4°C T 5 MmO, 20 EiF200u 1 28 LUy 1.6ml = v~ K7 F o — 7 ZAIY
L, AE— Ry 7 DRMEEEICEVIRET 2. 20%, WASTEEIC L0 IsREwE s



5. Wi E 5% 7 b= U AR 5 p L ITHHARSE 0.22um 7 4 VH— AT A K
D7 4=, B SR 15 1 1 % LOMS-IT-TOF |2 X 2B E AT 5.
2) F—Z M F—ZMLPRY 7 b TonXtractView Z VT LOMS-IT-TOF OHIEIZ L 0 & iz
VAT N TEAOT =Ry X T ETY, E—TEEL n/z OEREET S, EE
HEAECTH D 2-isopropylmalic acid (m/z ; 175.01) O — 7 3@E 2 KKV I ABO T —HF
ZIEEL T 5.
3) ERSIHT BEEEMENT Y 7 b Pirouette & VT, HRUE(L LT=T — & D TRy oo & St
L, Score DfRIZ &Y NASH DA MECERCHFEH 70 &2 530 - I TE 2 0Bt 5.
S FE <RIBS ATRE & ZeduiE, & EROICHTT D Loading DT — & % LT MSn fif b, T —X X—
RN, TA T TV — RN 2 T, EERICEEN R ST KRG E 2 RIET 5.

(4) RNA~A 7 a7 LA fEbr

My & ¥ extracellular circulationg RNA ZH#HH L, low Input Quick Amp Labering Kit
(Agilent technologies) Z FVNT cDNA DEEL, cRNA @D Z ~L L #EME 21T\, RNeasy mini spin
columns (QIAGEN) TZ LAl cRNA Z #5895, SurePrint G3 Human GE~A 7 17 LA ¥ v
MZEVBEEFREELZRIEL, MY 7~ (GeneSpring) ZMAWeT —#~A =0 7128 Y
BHET ORI T RELA Z LT+ 5.

(5) =7V — LT

135 12 ExoQuick-TC (Exosome Precipitation Solution, System Bioscience) Z ¥l L,
overnight %, 2,000 x g 20 7ff, 10,000 x g 20 /R LMEICE DT BiE%, im0
T 100,000 x g 2L L, oLy ATy Y Y —A5EE LTRINT S, B L
Texy YV — MBI HEEE Z, MALDI/MS/MS 2 HIvy T iTRAQ # THlMEAIC FLBSET 3% .
(6) HUET LA fRHT

FREAZ AR v —AENTIS LN 7 VY — ARITIZ TR Y 3A £ 4172 humoral factor IO
T, &7 LA (Proteome Profiler™, R&D Systems) ZHWTEEZITH. TLA AT L
Y EOMREFURICITE 200 1 ZIRINML, A——F A FTA rFa—rT5. FH, HHH
K7 7% MAT6053MA o FaX—h L, EHITSA-HRP &AL FRATRIEZ IR L 30 43
A U F 2= hORIT, BFERNA A=V —ICTAR Y NaT 5. ARy b OEGIFENT
WO WTCIZEAEMENT Y 7 b Image ] Z AW T Pixel Density & L CEH LA TR 5.

(7) NASH & 13 2 VN TEE2E U 7= Caco—2/TC7 cell monolayers {23315 5 DMT1 Z8EL & IRP
D BIE

AR DRENT L 0 Al & 472 humoral factor (s) A3 FEERIC IRPL IEMEAL DA & 72 5 0 E
MERRETT 5. /M ERHIROIZE - #§5e% A7 5 monolayers AT 572, Caco—2/TCT
ML 10%FBS Z & de DMEM Z IV CTEALE 7 4 /& — 1T 21 HREEE T 5. humoral factor (s)
ZURAINL 2 A58 LC, Total RNA Zfith L Tagman PCR C DMT1 mRNA B E A PET 5. F
72 cytosolic protein ZfiH L, —+ 85 DMT1 @ IRE &I 3~ Kz [*P]-UTP £ L7=~
o —7 % BT Electro mobility shift assay (EMSA) (2 X T IRP I&EMZHIET 5.

(8) Humoral factor (s) FHEIKD/ERL L kuzE

WG AW PSSV ER S T35 (J Biol Chem, 2002) (ZX Y IRP1 {EMALZHET D
humoral factor (s) DRAEIKAZ LT 5. X BRI EAFAT & O NMR fiZHTIC K 0 & vz =kot
M 2 MRS & U, 0 TEh DR RIS L 0 3 e O TS S L o s U A o iT T 5.
RN TEZRITT — HF _X— AERFSC high—-throughput screening 2 CIEMALEW &2 BoF, Ff
HIFLESKAZ ST 5. (7) @ Caco—2/TCT cell monolyaers @ FJ&~ 10%NASH B2 & & 5\
(3 NASH M ig+PLE R A AL, DMT1 mRNA JE8LE & IRP {EMEZHIET 5. & GEFEEO RN
b D&Mk USRS 5.

(9) Humoral factor (s)PHERD in vivo TORRAE

C57BL/6] B~ 22 W%, EFRET A ERO -2 FEmIn ) —RBTh D
Surwit diet (U ¥ —F & A = v hh) THEE L, BHEBRIFETIEELS 450mg/kg diet ZIRINT 5.
6 Wi & 0 AR E COMM TR G Ak 5. &E5HAEY 3, 6, 9, 12 7 AROV T X
40 VT (BRIEHEE 10 DU, $REFIRE 10 T, $KIEH +humoral factor (s) B¢ 5-4#F 10 PC, kiR +
humoral factor (s) #5-8E 10 J8) X 0 FFMARZBEE L, #REFAO7R ATREECHHE (LIS L Ok AE
&R A AT 5.
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BIE & CICHEBENRIGAT 22 61, NASH (FFREZ - ATl & de) 27 1, =22 ha—/L 20 Filo
RIKEBRIEATHD. SBRIGITEREZERE L, AX R —Lf#ir, ~A 7 a7 LA R,
PUET LA T %2175 TETH 5.

In vitro B L L /NG EEMAOEE - HHEA2 A T 5 monolayers KT D729,
Caco—2/TCT #ifa % ZFLE 7 4 /L4 — ECH:FE L, DMT1 mRNA FEEEX° IRP iEME/R E 2 RIE L 7-.
Invivo EBr & LT, C57BL/6] BRI~ 7 2 2 W CIRIFIFRET VAER L. s ) —
BTHD Surwit diet(VV—F ¥ A v hMb) CTFHE L, SLBEIRECIIEED 450mg/kg diet %
TN U 7=, 6 JEE X 0 Rk E CoR, Bl OfE 2 ki 5 Uz AR ERE I E AT,
RN & O CIEA S 2 R EINZ2 380 7=, %5815 L0 3, 6, 9, 12 » Ak D~ R %
LIS, FRMREIC CHEAET —# (AST, ALT, Fe %) 2155 Z LN T 7=, ATk %
FRE LB EREAZERL O, NTREE, #RMEk, #kib, 8-OHdG BiikZz v izfib A b L A DFz
EB I ORI OV TN L=,
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