Topolla 72\ L p-Histone H3 2339 2 [RAIE L
%L, Ubd b L < 1% Topollo 72\ L p-Histone H3
DB CHRIET DM E T L,

Real-time RT-PCR {Z & 5 mRNA FH.0 & &AM
FRNADECFEIND G/SHITF = v 7 WA
v MR E ORI OO OBPERICIBNT, F
B 25 FEETOMITIC LY . BEBATE 28 H B TH
FEEME D TLEDFRD b7 MEG, TAA, PMZ Bl
DNT, FEEHM CEEE 6 ILOEW % HEMES IR
Hi L. real-time RT-PCR IZ & 2 4T 24T > 7o, FFlgfd

f%1Z-80°C 2> HHLY 1 L. RNeasy Mini kit {2 &= T
total RNA ZHiiH . 2 ug @ total RNA X ¥ cDNA %
&% L7, PCR KIiE SYBR®Green PCR Master Mix
(Life Technologies, Carlsbad, CA, USA) % FV>. Step
OnePlus™ Real-time PCR System (Life Technologies)
[T, BlgETro e ha—lg-s TER L,
7 A < —& Primer Express software (Version 3.0; Life
Technologies) % FAVVTEREH L7, £EAETF D mRNA
FEET, FARESREECORBEICH 3 5 HE5HME
E LTk, NERM= Y bae—L e LT Hprtl D
B#A sk, 27 ¥ (Livak and Schmittgen, 2001)
WCTEH L, AN 7 A4 <—% Table 1 IZ/R LTz,

R AT

EET — IOV TEHER L URERZEZ KD
72, Bartlett E CEHBWAMR LB, —xThESY
B % 4T - 77, Bartlett iE CYOBMED bhiz
%613 Dunnett 2 B HLIIR E 21T > 72, Bartlett $i7E
TELSENED N> 7o B A Steel FRE % EE
L7z,

(faEmE~DELEE)

B 5 ERITBEHIC L 2RO E L aHIR O &R EH
FEHETHY, o, BPITT S TRREET CRENR
DB ORMIC LD B L, B EZ 5ERITR/N
RICHI % T, Fiz, BT, FHIZY > TL,
REBETRFOFRARER L OKEE LA AR
(NIH) 2L TV 5EMmBICET D201 R A

NHEo Tz,

C. WFFmER

(1) FRERIALVYERGICERTS G/SHF=v s
RA v MAERE O
i) mRNA 38

LB ST RREE, MEG B, TAA B, PMZ BN D,
A5 HRK TKBE 6 IL9 DU, real-time RT-PCR £
(W2 K DIEIT 24TV, & SRIE Table 2 (2R L7z,

BEBE% 3 BB TIE. GYS MIF = v 7 HA b
B FD 9 B, Cdknla D mRNA LU TEEALE
XPRREE & I L C, MEG B, TAA B CHEICHMN
L.PMZ B THEIBA Uiz, Cdin2a, RbI © mRNA
LU ERALE o FRAE & R LT, MEG B, TAA
B, PMZEBETHEIZHES L7z, RbI2 D mRNA L
I RALE ST FREE & LhB U C, MEG B, TAAFET
FEED Uz, Tp53, Mdm2 O mRNA L~bd
BRI B LT, TAABETHEICHM L7,
Tp53 O mRNA LU I SEALE R RREE & Rl L T
MEG ., PMZBETHERICHD Lz, MBIAE R
NF oI RA Y PBIUOMBBEERRTD ) b,
Aurka, Bubl. Plkl ® mRNA L~ U3 EEALE S HREE
LB LT, MEG 8, PMZ B CTHEIZEA Lz,
Aurkb @ mRNA L~V T HEALE ot FREE & Lt LT
MEG #. TAA B, PMZ B CHEICEA Lz, Madlll
D mRNA LU T EEALE of FRAE & LR L T, TAA
BCHEEICED LT, Mad2ll ® mRNA VUV 35
ALERRREE L B LT, PMZ B CTHRICEY L,
DNA BERERETD 5 B, Aim, Chekl O mRNA
LN IRALE S PREE & RS L CL PMZ BECHEI
B> Uz, Breal @ mRNA LU SEALE SHRBRE &
HEE LT, MEG B, TAA #. PMZ B THEIZHED
L7z, Brca2. Chek2. Escol ® mRNA L LI ELL
B REE & B L C, MEG %, PMZ BECTHEICH
Uz, Bree3 @ mRNA LU IEALE S PREE & 1
B L C.TAA 3£, PMZBETHEIZHEA LTz, Escol
Radl7 @ mRNA LU I EALE S BREE & Bz LT,
TAA BECHBIZHENM LT, Gadd45a ® mRNA L UL
IXEAE S REE L LB LT, TAABE, PMZEETH
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BTN L7z, Rad50 @ mRNA L~UI & VB RET
HEALE S RREE & LB L CEBNIR D bz v o 7z,

BERMBETHETIE. GYS HIF = v 7R A Uk
BESF D5 b, Cdnla, Mdm2 O mRNA L~/
EALESTFRAEE L LB L C, MEG 8. TAABETHE
WZHEIN U=, Cdknla @ mRNA L)L T EEALE SR
BELER LT, PMZBETHEIWIEA Ui, Cdkn2a |
Tp53 @ mRNA LU EEALE RTRREE & LB LT,
MEG B, PMZ B THEIZHD Lz, Tp53 ® mRNA
LAV AL E S RREE & LR LT TAABETHEI
BEHN U7z, RbI. RbI2 ® mRNA L)L 3 A0 58 5t FR
BELHEZ LT, MEG B, TAABE, PMZEETHEI
B L, MBIZAE Y FAF =2y 7 RA L RBEIO
M HIBEEE T O 9 b, dwka, Mad2ll] ® mRNA v
AV B E o FREE & PR LT, MEG BECH BT
> Uz, Aurkb, Bubl. Plkl ® mRNA LU fEAL
BEXTRREE & LR LT, MEG B, TAA BECHEILH
A UTre Madlll ® mRNA L)L 3 EALVE ST EREE &
e LC. MEG #. TAA B, PMZ BHETHEIZHED
L7z, DNA BERERET D 5 B, Breal ® mRNA
LU EEALE T RREE & BB L C, MEG . TAA
BECHEBIZBA Uz, Brea2, Chekl, Chek2 ® mRNA
LU AL E e BRBE & el LT MEG BECH BRI
W L=, Bree3 @ mRNA L~3b i SEALE o BREE &
LT, MEG 8. TAA B, PMZHTHEIZED
L7, Escol. Radl7 ® mRNA L LT EEALE ST R
BEL B LT, MEG B, PMZ BECHEIWCEA LTz,
Escol. Gadd45a. Radl7 0 mRNA L~ i3 40L& s
FEEE L LB L CL TAA BECHBRICHEM LT, Gadd45a
? mRNA U~V T EEALE S RREE & HLE LT PMZ
HETHEEICHD Lz, Rad50 ® mRNA L)L (3L
B HREE & Ll L C MEG B CH BRI Uiz, Atm
? mRNA LU A AL ERE T RERALE X FREE & Leik
LCEHIRD R0 T,

BERAR%E 28 BETIE, G/S BiF = v 7 RA v
NEESFD D B Cdknla, Mdm2 @ mRNA L~L
I RAEALE T HREE & LU L C, MEG B, TAABTH
BT U=, Cdknla ® mRNA L~ L3 SE AL E st
FREE L LB LT, PMZ B CTHBRIZHEA Lz, Cdkn2a,

Tp53 @ mRNA LU SEALE sk BREE & bl L C
TAA BETHBRIZHEM L7z, RbI2 D mRNA L~Li%
EEALEXREE L LB LT, MEG#., TAABETHE
B Uiz, RbI @ mRNA LUt SEALE o FREE &
B LT, TAA B, PMZBETHEICEA Lz, M #]
AV FVF = v 7 BA 2 hBIOM HEEE R
FD Y, Aurkb, Mad2ll, Plkl ® mRNA LLi%
BB L L C, MEG#., TAABCTHE
(ZHEIN L7z, Aurka @ mRNA LU LT SEQLE S BREE
B LT, TAABTHERICHEM L., Madlll O
mRNA L~V EEALE S BRRE & LR LT, TAA BT
HEIZHED Uiz, Bubl ® mRNA LU EEALE 5
REE LB LT, MEGBTHEICHEM L, DNA
BEBEEETD I B, Chekl D mRNA L3
ALEXTIREE & LB L C, MEG B, TAABCTHEIC
BEIN U7z, Escol. Gadd45a. Radl7. Rad50 ® mRNA
VoYU EEALVE S BB L P LT, TAABETHEIC
B0 L7z, Atm. Escoll ® mRNA L)L BELLE G
FEEE L LB LT MEG BE CHEICHEA Uiz, Escol.
Radl7 @ mRNA LU EALE S BREE & Rl LT,
PMZ B CH B L=, Breal. Brea2, Chek2 @
mRNA LU 3 & AL R CIREALE T RREE & Bl L C
EENIRO b2z h o Tz,

i) SRR LRI K BT

BERAH 3 B B TiX, p-Mdm2 BEHEHERER 1T &
SLE S RREE & LB LT, MEG #f. TAABTHEEI
L7z (Fig. 1A), ¥ 5 BA%A%% 7 B B TiX, p-Mdm2
Wo PR R T AL K PR & ERiR LT MEG B,
TAA B, APAP # . PMZ B CHEIZHN L 7= (Fig. 1B),
B 5BRAT 28 B B TiX, p-Mdm2 BBEHERIIDRITEL
EHRRE L ik LT, MEG B, TAABECHEEICH
mi7z (Fig. 1C),

(2) HFRERALVDE - BREPATaE—F —DFK
90 A MRER G TORSHEDOKRET
) SRR RAICX D0 FHTh

B EBLAT 7 B B T Ki-67 BRI R SN E
STREE & LR L C MTP BECTHEIZHEM L. CRB &£,
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LMG ., OX B CTH BEIZE L7 (Fig. 2A) . p-Histone
H3 BB MR R L AL & o FRAE & LBk LT CRB ¥,
OX BECHEIZHEA Lz (Fig. 2B), Topolla BH
fa SR AEALE R PR & B LT, MTP BE CHEICHE
L. CRB ., OXBETHEWED L (Fig.2C),
Ubd M AR L AL E ot BRABE & PL#E L ¢, MTP B
THEICHEML, CRBE. LMG #. OXH THEIZ
Wi Lz (Fig. 2D), p21°°" B PEHIML 2R 1 SEALE 5 R
BEL BRI LT, MTP &, CRBE#., LMGETHEIZ
#hn L7 (Fig. 2E), cleaved caspase 3 B MR R IT
EALE S RRBE L BB LT, MTP BECHEICHEM L 7=
(Fig. 2F),

BB BAtA% 28 B B Tix. Ki-67 MR L
BB L i L C, MTP &, PMZECTHEIZH
fnU7= (Fig. 3A), p-Histone H3 [5{EAAER 3 ML E
SHEREE & bl LT, MTP #. PMZ B CHEIZHEM
L7z (Fig. 3B), TopoIlo B5PH A 3 3 S AL 1 o BB
CHEILT, MIP HETHREIZHEML, CRBETHE
W2 Lz (Fig. 3C), Ubd BMEAMAR 2R S ALE Xt R
BELHEI LT, MTP B, PMZBECHEIHEML,
CRBBETHEIWHA Lz (Fig. 3D), p21°P! it
e 2R T MEA0E S FRAE & LB L C, CRB B CHEIZHE
U7z (Fig. 3E), cleaved caspase 3 B3 ARARER 1T 4
LESHREE L B L C, MTP B CHEICHEM L

(Fig. 3F),

B 5BA4AT 90 A B TiE. Ki-67 BRI RN
B HREE & B U C, MTP B, TAA BECHEICHEM
L7= (Fig. 4A), p-Histone H3 B4 HHE SR 13 AL E %F
FREF L LhBR LT, MTP B, TAABETHEHEML,
CRB ¥, APAP B CH E 23/ L7z (Fig. 4B) , Topolla
R PR AR A R R B AL ot FRBE & PR LT MITP B,
TAA B THEICHEM L= (Fig. 4C), Ubd BEPEHIA
RITENE X PREE & B LT, MTP 8, TAA B CH
FICHIN L7z (Fig. 4D), p21°P! (BRI R L ELLE
STRREE & LB LT, TAA BE, CRB #., LMG #. OX
B, APAP #f. PMZ BECHEICHEM L7 (Fig. 4E),
cleaved caspase 3 [ PEMMARSR (I MEALE S HRBE & bRk
LT, MTP £, TAA B, OX BECHRICHI L7z (Fig.
4F),

(3) BREBAMWED 3, 772\ L 28 HREIREREIC
B2 BECORISHEORR
i) MBI R RBI R DT

B 5 B16% 3 B B T Ki-67 BRI ELE
SIPREE L LB L C, NFT #. TCP #. CBX#THE
W L7z (Fig. SA). p-Histone H3 B AR 2R3 4%
SLEXPREE & b L C, NFT B, TCP B THEIZH
L. TAT B CHEIZHEA L (Fig. 5B), Topolla
B3 P S S AL of PR & PR L C L NFT %, TCP
BE. CPN B, CBXHFCHEIZTHEML, ADAQ B,
TAT B THEIZHED L7z (Fig. 5C), Ubd B/
VREEALE S FREE & LhBE L, NFT &£, TCP #., CBX
HCHEICHEML, ADAQ B, TAT BECHEICHD
L7 (Fig. 5D), TUNEL [ MAEERIL, SABET
MBS & LB L CEENIR O b o e

(Fig. 5E),

BEBMAT 7 B B TIX.Ki-67 BB R ITELE
SHEREE L LLE LT, NFT B, TCPBEECHEIIHML
7z (Fig. 6A) . p-Histone H3 Bl e 28 | L M40 & skt R
BELHB LT, NFTHTHEICHEML, CPN#TH
BIZEA L7z (Fig. 6B), Topolla MMM X MAL
B HAREE & B UC  TCP B THE M L, ADAQ
B, TAT BECHEBEICED Lz (Fig. 6C), Ubd B5HEHE
PRI E ST BB L B LT, TCP B CHEIH
fin L, ADAQ B, TAT # THEIZHA L7z (Fig. 6D),
TUNEL BBHEMIRZRIT, NFT#, TCPH CAHEIHE
L7 (Fig. 6E),

¥ 5BAe14 28 B B Tk, Ki-67 BHEHERIIMEL
EXTHREE L b U C, NFT B, ADAQ &, TCP &%,
CBX B CHEICHM U7 (Fig. 7A), p-Histone H3
BE P AR SR L A AL ST BRBE & BB L C ONFT B, CBX
HCHEEBEICHEML (Fig. 7B), Topollo BEiHIaR
T ERALE S FRAE & bl LT ADAQ B, TCP B, CBX
HCHEICHEM L (Fig. 7C), Ubd B MANER L%
ALIE SHRREE & HEE LT, ADAQ &%, TCP &, CBX &
THEWEMLUZ (Fig. 7D), TUNEL BiHHlERX
HEALIE RTRRRE & LB L C, CBX BECHEICHEM L

(Fig. 7E) o
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i) Ubd & Topolla 72\ L p-Histone H3 DL F i fa
T Kl

5Bt 28 A B THETEMETLEDRRD b
NFT #. ADAQ . TCP B, CBX BEIZOW\TC, 1
JEIEME L Ubd ORBEFE OB EZHKRFT 5 HET,
Ubd & Topolla 724> L p-Histone H3 ® — B8 % 4T
ST, FOFER. Topolla BIHEMIFD 5 & Ubd % 4%
BHETHMEOE| AT, NFT B, TCP B, CBX#T
FEAVEXTRREE L BB U CHERICHEI L7 (Fig. 8A),
—5 T, Ubd BBHEHIRLD 5 © Topollo & H£FHS 5
MROEIEIL, BB CELES AL B L T
IR bhieh oz, £/, Ubd BHEMAED 9

% p-Histone H3 # #3889 2 #ilE O EIE 13 ADAQ B,

TCP B CHEMEBE XA L B L CARICEAD Lz
(Fig. 8B), —J5C. p-Histone H3 BEMEMAED 5 &

Ubd % 33833 2 Ml O BI& 1 X&- AL B #E © EAE T
FRBE & BB L CEBNIRR D DR o Tz,

D. B

(1) FEIADEESCERT S G/SHF=v s
RA v MEERE OB

ERE 25 B ORRMT ORE R ALEME ORI
FHH SN DA TLER R L O TR BRI &
D BAMETERC A oM HBE S FREOE
B 2 RRIFRICARAT U 7o R PR3 A B R BRI
HEEEDOTESL & bit, G/ISEF =y 7KL b
BWREDIEMEAL & ZHUTHED 7 b= ADHEM, M
AV RVF = o7 B A v MO &2 ~Ed
DRERVBEB O, FAaL26 FEIZ, G/SHITF = v
7RA v NEEBET. MBAEY FAvF oy 7R
A v MEAEEE TR L O DNA BIEREEE T O
mRNA BEBROEBMITEZITO & L BIT, ROEBR
p53 D& fRERET S U B Mdm2 ORI %
TV, FFREPAMERRENICHER S 5 MRE B H
BEE L 2D DNA BEOERIZ OV THRE
L7z,

FRAT DFER, RN AMETLTCOREHM T,
Rb77IV—EAD12THD Rb2 DEF L~

234 U7z (Cobrinik et al., 1996; Cobrinik, 2005), L
MURR D, EEPALTEENE CHD PMZ b, 7
A H OB T R DEEL~ILOBADESTZ6 L
THY, BERBHZ 28 HE LV BB
RbI2 DEEBAITFEDN LB R R b DO TIIRW
T LRI E T, PMZ i 28 B B O CHITETE
HEDTLHEE IR LIzDS, & ORFRIZEB W T Rb2 DEEE
VANV DFINTE T2 oT, T bEDREEREND,
FFFE DS AR BN GY/S F = v 7 WA v ke
DIFER ST HENDZET, GHEITE EEBTS
ST LCLE S MMRAMEM L, ZilRERS
BRtAT2 28 H H CAL D Z & MBRBR STz, RbI2 D
BRI DM T EABE RO b T
% (Milde-Langosch et al., 2001), A58 Tid, FFZH
AMOERERGICIVRERBZE 3 BEENL, ps3
A — ROTHICEFEE L. R EAB LV ps3 DLy
fi# % {29 5 Mdm2 (Bhattacharya and Ghosh, 2014;

Honda et al., 1997; Uchida et al., 2005) D I&HBEIMNE
FOHEMER 2R Lc. HRBAMEITZEOILRE
BAtE% 3 H AL, TEHREETH D MRE LA
WCBATT 52 & Tp53 20 5 Y Bk Mdm2

(Ser166) (Malmlof et al., 2007; Mayo and Donner,

2002) (ZBMEZ AR ITARE DM A . Mdm2

mRNA FEEHEM L FARICED bz, —H T, X
DAME THD APAPBIUPMZ S 7 HBIZRBWT
ty p-Mdm2 BB HERIIRE D BEINERD bz 28, 28 A
B TR b ado T, B 5B 28 B B TIIATF
RN AYE R Mdn2 O mRNA BB L ERNICE
F5 Y B Mdm2 DR EMS T, FOEEL
{2 & % p53 X° Rb FE H DG ROBEDNRE Iz,

P33 LB FOBEINE L TRESEM L, BE
BEETHEDIIRIP RO FEHET S L
TG IO THIRES &S5 (Bartek and
Lukas, 2001; Speidel, 2015), A#FFE Tid, FREBAY
EREAC p21°P BRI OB & & b1 p21©P!

% a— N$ 5 Cdknla, Breal IZiEE(L &4 DNA 8
&% E183 5 Bree3 (Chen et al., 2006) & DNA &2
ISETD GMBIF =y s RA L NEETFTHD

Chekl (Patil et al., 2013) ? mRNA BEHREZBEIMET
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BV p53 DL FE(EHEIZELE L T DNA REOEREN
EULTZenE LN,

F7. 3 HEB L7 B B OEER TiX, MEG, TAA
BLOPMZITWTNd MBIAE Y RAF =y 7R
A ¥ MBIOM HEERE T D mRNA BHR 2D
SEBRDEESERPoT, —TFF, 28 HEDKAT
MEG % Aurkb, Bubl. Mad2l] 3 X O Plkl D3EL% |
TAA 1% Aurka, Aurkb, Mad2ll 33 5O Pkl DRBE%
IS 7223, PMZ X 200 6 OBET OB Z M
Xghhotr, MBAE Y FLFxy7RA 2 M
BADHFFCREEDOTREERE LRI, £2TO
BEAENE R DR ER L AT A E THRAS &
st BRI REEOREENELLRNE S
12 LT3 (Weaver and Cleveland, 2005), M HiEHE
BEETFOBRFBEIL, LRECENE,. BERED
DATRD DIV, ZOBRBEBIIEEERREENES
BEMEICBEE L TVWA EEZ b TS (Honma et
al., 2014; Yamamoto et al., 2006; Yuan et al., 2006;
Zhang etal., 2012), AIFFE T RENTEMBALE LN
NFxy I BA 2 b BIOMBEEERTO
mRNA FEEEIME, MBAREY FAF =y 7 RA
N SREDMAE L 7 MR O #EINIC N 2, BB kDR E
ZRET S0 MBI CHRIFE#AMELE LTS
MRS LTWD Z EREX LT,

Q) WHRPAYE - FREPATTE—F —DERK
90 B B E&R S TORISHEDORE

28 A CHIBIEETLELZ B ET OFRPAYE
EHBMEMRE LT, BMAERLD S BIFREN AN
BEDNOIME L ENATrE—Va VERZR
THHED 7, 2872\ L 90 BFEREREE2EREL, &
EARB LRI 21T o 1o, T ORR, BE5HAE
7 BE CIEIEBAVERENZFNIRD LT,
BT RRME Tdh 5 MTP 38 KLUV TAA 1328 H B LU
T, MRRBEIEIEMEOTLEE & & 1T p-Histone H3,
Topolla 33 X U Ubd BBt HIMAE DM & TR b—2
ZAOEMERL, SEBS Lo FHOBERAWE
T A RUSERHER S e, LA L2RG, 88
AEZREMCTRERIBAMENEHR SN TS CRBEB LW

LMG, FE»PATaE—¥%—ThHs BNF B LT 0OX
Tid&ER 90 FRORERFICE - TH ISR R
Shahol, S%IT. SEBRFNLEZMED S L, M
FBETEFREMICZ LORRAMER LT ae—4
—ZRANWT, BRAA =V T=— 9 VEORB AR
ERHCTOMBT 2TV, BE OB 5 CIIAi S
HEOTLHESR bRV GE TORISHEORET 21T,

(3) BEBRAMED 3, 772\ 1L 28 BEIRERSIC
B 5 BECORISEORR

PR AMED 28 HRIRKEREIC I > TELK
ISR BRI R T 0 R 72 2 BiiEsEH coEE
RETT 5 BT, BRBAME LIERPABHHED
ED3, 7720028 EMREREEZER L., mEHE
WAL 21T o Te, TORE, BEHEE3 A
HT, BEAIAME THD NFTBLIUTCP L3
REBABBEEME TH D CBX I L 0 BRME B
HRROWEREIEMENTIE L, 7 HE TIINFTB LW
TCP DA CHIFETEMEMNTLE LTz, 28 H B Tl B3
BAYE TH D NFT, ADAQ B LU TCP & FEFM
ABBEMME T B CBX THIFEIEME D TTHEH TR
bz, FDOHF T, ADAQ & TCP M%) Topolla 3
J Ut Ubd BB MRS O A 7~ L7 23, NFT Tl
p-Histone H3 IBPEMBIAE DA DEMZ R LTc, W
NOBRENAYMEDL TR b— T XAOBEMERI23h
o, ShiZ, 28 HEDKEREIT & - CHEEENME
DILERBO b, ZRHLDORIZOWTHRE "R
Pl K DIAT 24T > 7o iR, ADAQ. TCP Tk,
Ubd BRI T D p-Histone H3 DR BREIEEA L
7225, NFT, CBX CTIEEZBORNPoT, ZDT
Eid. BEIAMETH D ADAQ BIXTCP T
28 AMIREREICL Y MEICH D Ubd LML D
BAOEZFREL WL LEFBLTEBY, FEIA
WED 28 ARIRERS L FERIC MBIA B R
= v 7 R4 MNEREORE Z 203 b EETEIEE D
TLEDE U TWARIEMERE 2 b, L, Z
L6 DG Tl p-Histone H3 OIEMIZLT R h—
VAREML TR Eh, HREEENE
BV LRIz, —F . NFT 3R SIH» 6
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B M mEE S A2 TLET A2 b 00, 28 HB T
1T Ubd DERERBRARSZNWI E LD, HaEHE
EWAEDRWRENABTENHE S L,

E. f&5

SRR 25 SEEEIC, FFR B AME 2\ LIFSIESE O
B ERENCTHER SN 5 MR TTE RS KO,
SEIBRIC X 2 B AR TR AERRZ A U 2 Ml 41 B 4y
FRIOEENZ REFAICAEN L2 R, 28 HERIE
BEIZ Lo T, RN AWE CIIEMEEOTTEI
MEIRAE Y RLF = v 7 BA 2 MERROMREE LD
AREMEARIB S ALz, AL 26 FEIE, R 25 FE
WCRWR B E AW TR 2 D - R, T3
BDAYMERERNC G/SHITF = v 7 RA 2 MEEF
T D RbI2 DFEBUFL. Rb EER p53 D fRE R
T2 Mdm2 BisFOFBEEIMB L O B
Mdm?2 BEPERIRR OB, DNA £ {EREEE T ORI
BN RHEI, Z0Z &b IFRBAYE T,
28 ARSI LY MEIXE Y FAF =y ZRA
FMEREDA L 6T GY/SHITF = v 7 RA v MR
WRES AT ERRBREINT, £, FFRPAER
BRI TV 28AEER EITRPAT E—H
—WE D 7,28 72 L 90 A R AE &R G5 C DT O
FER. IS LOIFRBAYYE - 7o
F—F—3E 90 BMOREREICL > THRIG
MEEIRES, 28 BRI EORMIBEIC X 2 HE M
RHEhoTc, E6IT, BREIPAMWETIE, 28 H
MOBEIZ LD Ubd DFREEE & M4 5 M FEE
DOILEERT b OO, MRESEEEIRS 20
DR, MR EIEE M 2 R R W A 2 HEE
EEDHLONRH D L ENT,
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Table 1. Sequence of primers used for real-time RT-PCR

Gene

Accession no.

Forward primer (5'—3")

Reverse primer (5'—3")

G1/S checkpoint-related genés

Cdknla
Cdlkn2a
Rb1
RbI2
Mdm?2
Tp53

NM_080782
NM_031550
NM_017045
NM_031094

NM_001108099
NM_030989

ACCAGCCACA GGCACCAT
CAAACGCCCC GAACACTT
CACCAGGCCT CCTACCTTGT C
AAGTGAATCG CCTGCAAAAA G

GAAGGAGGAC ACACAAGACA AAGA

CATGAGCGTT GCTCTGATGG T

Spindle checkpoint and M phase-related genes
AAGAGAGTCA TCCACAGAGA CATCAA CGATCTTCAA CTCCCCATTT G

Aurka
Aurkb
Bubi
Madill
Mad2il
Plkl

NM_153296
NM_053749
NM_001106507
NM_001109387
NM_001106594
NM_017100

DNA damage-related genes

Atm NM_001106821
Breal AF036760
Brea2 NM_ 031542
Bree3 NM_001127300
Chelkl NM_080400
Chek?2 NM_053677
Escol NM_001126299
Gadd45a NM_024127
Radl7  NM_001024778
Rad50 NM_022246
Housekeeping gene

Hprtl NM_ 012583

CGGATGCATA ATGAGATGGT AGAT
CCCTAGCTCC CAGTCCTAAA AGT
TCCAGGAGTT CCGCAAGGT
ACAGCCACTG TGACATTTCT ACCA
TCCCACCAAG GTTTTCAATA GC

AGGCTGTCGG CAGGTGTTT
TGATGTGGGA CTGGGTGTTG
AGGCTTTCGG TTGGCAGAT
CCACATCCAC TCGGTCATCAT
TGGCAGCTGG CAAAGGA
TTGCTTCGAT GGACCACTGT T
CCAAATCCCA CTGCCGTTA
CACCATAACT GTCGGCGTGT A
GACTGGGTAG ATCCGGCATT T
TGGCCCCTGG CAGTGA

GCCGACCGGT TCTGTCAT

CGGCATACTT TGCTCCTGTG T
CACTTTGACG TTGCCCATCA
AGGAATCCGC AAGGGTGAAC
CTCGGTCATT AGCTACATCT TGGA
ATGGCTCGAT GGCGTTCA
GATTTCCTTC CACCCGGATA A

TCCCCACCAT CAGTTCATAGC
TTGTGGAATG GTGTAGATGA AAGC
GAGGCGGTAT TGGCTCTCAG T
CCCGATTCTT CCCACTTTTC A
TGTGAGAGGC TTCCTGTTGC T

TGGTGTACGG CGTATCTTTGC
CTGTACCAGG TAGGCATCCA GAT
AGAGACCCAG ACGCTAGAAA TCA
AAATCTCCAC GCGGTCCTIT
AATCCCAGTC TTCCACAAAA GG
GATGCGAAAG TGCTTCITGC T
GCTGCCTCTT TTGCTCTTTIC C
GGCACAGGAC CACGTTGTC
AAACGGTGAT GGTGGTGACA
AACTTCGCAC GCCCAGAGT

TCATAACCTG GTTCATCATC ACTAATC

Abbreviations: Atm, ATM serine/threonine kinase; Aurka, aurora kinase A; Aurkb, aurora kinase B; Brecal, breast

cancer 1, early onset; Brca2, breast cancer 2, early onset; Bree3, BRCA1/BRCA2-containing complex, subunit 3;

Bubl, BUBI mitotic checkpoint serine/threonine kinase; Cdknla, cyclin-dependent kinase inhibitor 1A; Cdkn2a,

cyclin-dependent kinase inhibitor 2A; Chek1, checkpoint kinase 1; Chek2, checkpoint kinase 2; Escol, establishment

of sister chromatid cohesion N-acetyltransferase 1; Gadd45a, growth arrest and DNA-damage-inducible, alpha; Hprt1,

hypoxanthine phosphoribosyltransferase 1; Madlll, MAD1 mitotic arrest deficient-like 1 (yeast); Mad211, MAD2

mitotic arrest deficient-like 1 (yeast); Mdm2, MDM2 proto-oncogene, E3 ubiquitin protein ligase; Plk1, polo-like

kinase 1; Rad17, RAD17 homolog (S. pombe); Rad50, RAD50 homolog (S. cerevisiae); Rbl, retinoblastoma 1; Rbl2,

retinoblastoma-like 2; RT-PCR, reverse transcription polymerase chain reaction; Tp53, tumor protein p53.



Table 2, Relative transcript levels in the liver of rats treated with MEG, TAA or PMZ for up to 28
days

Gene  Day3 Day 7 Day 28

MEG* TAA® PMZ® MEG* TAA® PMZ* MEG® TAA? PMZ?

Gy/S checkpoint-related genes

Cdlnla 2.13%£0.59>" 2.61£0.38™ 0.4120.13" 2.14:+0.43™  2.21+0.26™ 0.3020.07" 2.67£0.40™ 2.99+0.62" 0.28+0.08™
Cdin2a 0.32%0.18" 0.47+£0317 0.43£0.29" 0.57+0.46"  0.70+0.28 0.47+0.37" 1.58+£0.49  2.52+0.19" 0.73+0.15
Rb1 0.54+0.33"  0.52+0.10" 0.30£0.09™  0.49+0.09™ 0.52+0.07™ 0.55£0.04™  0.79+£0.05  0.40+0.06™ 0.57+0.15™
RbI2 0.55+0.28"  0.33+0.06™ 0.65£0.32 0.42+0.07™  0.300.04™ 0.70+0.15" 0.55+0.06™ 0.33+0.04™ 0.82+0.14
Mdm2  2.86+£1.65 3.36+0.64™ 0.86+0.35 4.55+0.76"  3.75+£0.67" 0.85+0.14 3.74£1.13" 3.20£0.36™ 0.90+0.14
Tp53 0.73+£0.34"  1.51+0.19™ 0.49£0.10™  0.64=0.11" 1.41+0.18™ 0.67£0.12"  0.96£0.08  1.63:£027™ 0.99+0.11
Spindle checkpoint and M phase-related genes

Aurka  0.22+0.12" 1.27£038 0.13+0.04”  0.36+0.07" 0.87+0.18 0.80+0.36 1.34+0.32  1.96+0.26™ 1.03+0.31
Aurkb  034£031" 042+034" 0.024+0.01"  0.21£0.07" 0.30£0.07™ 0.58+0.45 261+0.82™ 1.87+036" 1.12+0.36
Bubl 0.17£0.10 0.79+£0.31 0.08£0.02  0.23+0.08" 0.38+0.09™ 0.75+0.42 2.16+0.52" 1.5040.15 1.22+0.36
MadIll 0732032  0.56£0.10" 0.72£0.27 0.60£0.06™ 0.49+0.07™ 0.80+0.14™  0.93£029  0.52+0.07™ 0.87+0.11
Mad2ll  0.75+057 0.69%047 0.16£0.05"  0.43%£0.07™ 0.95+0.17 0.66+0.32 2.18£0.64" 2.68+0.43™ 1.25+0.34
Pikl 0.13£0.09 0.94+0.34 0.02+0.01™  0.21£0.09™ 0.36+0.11" 0.85£0.56 2.24+0.83" 1.9240.37 1.21+0.35
DNA damage-related genes

Atm 0.79£0.32  0.92+0.18 0.67+£0.22" 0.71£0.07  0.78+0.09 0.94£0.11 0.76+0.10"  0.95£0.08 0.88+0.11
Breal  027£0.15™ 0.76£0.25" 0.25+£0.12™  0.24£0.03™ 0.47+0.08" 0.68+0.26 1.18+0.31  0.97+0.07 0.87+0.14
Brea2  048+026" 1.19£0.39 0.26+£0.09™  0.54%0.12" 1.03+0.25 0.91+0.37 0.73+0.06  0.72+0.06  0.86+0.13
Brec3  0.78+0.41  0.76+0.10™ 0.70+0.25" 0.62+£0.09™  0.67+£0.09™ 0.57+0.12™  1.87£0.37" 3.17£0.86™ 1.37£0.40
Chek]  0.73+£0.42 0.81%041 0.30£0.11™  0.61£0.08™ 1.06+0.22 0.93%0.15 1.98+0.48™ 1.94+0.27™ 1.24+0.28
Chek2  0.45+022™ 1.28+036 0.36%0.16™  0.46+0.03" 127+026 0.84x0.17 0.84+0.29  1.29+0.11 0.70+0.13
Escol  0.70£0.35" 1.53£025™ 0.57+0.15™  0.51+0.05" 1.74+£021" 0.72+0.18"  0.61£0.12™ 1.5120.15 0.59+0.09™
Gadd45a 1.88+1.31 3.18+0.61" 1.97+£0.11™  1.10£0.25  2.35+0.46™ 0.47+0.14™  1.83£0.56  3.07+0.50" 1.18+0.63
Radl7  0.89+0.45  1.94%0.29™ 0.79+0.17 0.69+0.12™  2.20+0.23™ 0.65+0.17™  0.88+0.07  2.15+0.17" 0.7440.09™
Rad50  0.94+0.50 1.18+0.26 0.62+0.22 0.71+£0.15"  1.00+0.13 0.80+0.22 0.8540.08  1.2720.14™ 0.95+0.10

Abbreviations: Atm, ATM serine/threonine kinase; Aurka, aurora kinase A; Aurkb, aurora kinase B; Breal, breast
cancer 1, early onset; Brca2, breast cancer 2, early onset; Bree3, BRCA1/BRCA2-containing complex, subunit 3;
Bubl, BUBI mitotic checkpoint serine/threonine kinase; Cdknla, cyclin-dependent kinase inhibitor 1A; Cdkn2a,
cyclin-dependent kinase inhibitor 2A; Chek1, checkpoint kinase 1; Chek2, checkpoint kinase 2; Escol, establishment
of sister chromatid cohesion N-acetyltransferase 1; Gadd45a, growth arrest and DNA-damage-inducible, alpha;
Mad1ll, MADI mitotic arrest deficient-like 1 (yeast); Mad211, MAD2 mitotic arrest deficient-like 1 (yeast); Mdm2,
MDM2 proto-oncogene, E3 ubiquitin protein ligase; MEG, methyleugenol; Plk1, polo-like kinase 1; PMZ,
promethazine hydrochloride; Rad17, RAD17 homolog (S. pombe); Rad50, RADS50 homolog (S. cerevisiae); Rbl,
retinoblastoma 1; Rbl2, retinoblastoma-like 2; TAA, thioacetamide; Tp53, tumor protein p53.

‘n=6.

b Values represent relative expression levels expressed as mean £ SD.

* P <0.05, ** P <0.01 vs. untreated controls (Dunnett’s or Steel’s test).
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Fig. 1. Distribution of p-Mdm2"* cells in the liver in rats after 3, 7 or 28 days from the start of
treatment. Photomicrographs show distribution of p-Mdm2* cells in the liver of the representative cases
from untreated controls and animals treated with TAA or ANIT (A, B) and treated with TAA or PMZ (C).
The graph show positive cell ratios of hepatocytes per total cells counted in 10 animals in each group.
Values represent mean + SD. (A) p-Mdm?2 at day 3, (B) p-Mdm?2 at day 7, (C) p-Mdm2 at day 28. Bar =

*k ok

100 um. "+~ P <0.05, 0.01 vs. untreated controls (Dunnett’s or Steel’s test).
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Fig. 2. Distribution of Ki-67", p-Histone H3", TopoIla®, Ubd", p21“*!* and cleaved caspase 3" cells
in the liver in rats after 7 days from the start of treatment. Photomicrographs show distribution of
Ki-67*, p-Histone H3"*, Topolla, Ubd*, p21P'* and cleaved caspase 3" cells in the liver of the
representative cases from untreated controls and animals treated with MTP or PMZ. The graph show
positive cell ratios of hepatocytes per total cells counted in 10 animals in each group. Values represent
mean + SD. (A) Ki-67, (B) p-Histone H3, (C) TopoIla, (D) Ubd, (E) p21°®!, (F) cleaved caspase 3. Bar =
100 um (A, B, C, D and E) or 200 um (F). ** P < 0.05, 0.01 vs. untreated controls (Dunnett’s or Steel’s
test).
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Fig. 3. Distribution of Ki-67", p-Histone H3", Topolla', Ubd", p21°P* and cleaved caspase 3" cells
g p- Y P P

in the liver in rats after 28 days from the start of treatment. Photomicrographs show distribution of
Ki-67", p-Histone H3*, Topolla*, Ubd*, p21°®"* and cleaved caspase 3% cells in the liver of the
representative cases from untreated controls and animals treated with MTP or PMZ. The graph show
positive cell ratios of hepatocytes per total cells counted in 10 animals in each group. Values represent
mean + SD. (A) Ki-67, (B) p-Histone H3, (C) Topollo, (D) Ubd, (E) p21¥!, (F) cleaved caspase 3. Bar =
100 pm (A, B, C, D and E) or 200 um (F). ™" P < 0.05, 0.01 vs. untreated controls (Dunnett’s or Steel’s
test).
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Fig. 4. Distribution of Ki-67", p-Histone H3*, Topolla', Ubd*, p21°P!* and cleaved caspase 3" cells
in the liver in rats after 90 days from the start of treatment. Photomicrographs show distribution of
Ki-67", p-Histone H3*, TopoIla*, Ubd*, p219°!* and cleaved caspase 3* cells in the liver of the
representative cases from untreated controls and animals treated with MTP or PMZ. The graph show
positive cell ratios of hepatocytes per total cells counted in 10 animals in each group. Values represent
mean + SD. (A) Ki-67, (B) p-Histone H3, (C) Topolla, (D) Ubd, (E) p21°*#!, (F) cleaved caspase 3. Bar =
100 pm (A, B, C, D and E) or 200 um (F). ™" P <0.05, 0.01 vs. untreated controls (Dunnett’s or Steel’s
test).
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Fig. 5. Distribution of Ki-67", p-Histone H3*, Topolla', Ubd" and TUNEL? cells in the kidney in

rats after 3 days from the start of treatment. Photomicrographs show distribution of Ki-67", p-Histone

H3¥, Topollo, Ubd* and TUNEL" cells in the OSOM of the representative cases from untreated controls

and animals treated with TCP or CBX. The graphs show positive cell ratios (%) of proximal tubular

epithelial cells per total cells counted in the OSOM using 10 animals in each group. Values represent
mean + SD. (A) Ki-67, (B) p-Histone H3, (C) Topolla, (D) Ubd, (E) TUNEL. Bar = 50 um. *** P < 0.05,

0.01 vs. untreated controls (Dunnett’s or Steel’s test).
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Fig. 6. Distribution of Ki-67", p-Histone H3", TopoIla*, Ubd" and TUNEL?" cells in the kidney in
rats after 7 days from the start of treatment. Photomicrographs show distribution of Ki-67", p-Histone
H3*, Topollo*, Ubd* and TUNEL" cells in the OSOM of the representative cases from untreated controls
and animals treated with TCP or CBX. The graphs show positive cell ratios (%) of proximal tubular
epithelial cells per total cells counted in the OSOM using 10 animals in each group. Values represent
mean + SD. (A) Ki-67, (B) p-Histone H3, (C) Topolla, (D) Ubd, (E) TUNEL. Bar = 50 um. ** P < 0.05,

0.01 vs. untreated controls (Dunnett’s or Steel’s test).
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Fig. 7. Distribution of Ki-67*, p-Histone H3", Topolla*, Ubd* and TUNEL" celis in the kidney in
rats after 28 days from the start of treatment. Photomicrographs show distribution of Ki-677,
p-Histone H3*, TopoIla”, Ubd* and TUNEL" cells in the OSOM of the representative cases from
untreated controls and animals treated with TCP or CBX. The graphs show positive cell ratios (%) of
proximal tubular epithelial cells per total cells counted in the OSOM using 10 animals in each group.
Values represent mean + SD. (A) Ki-67, (B) p-Histone H3, (C) Topollo, (D) Ubd, (E) TUNEL. Bar = 50

Kok K
>

um. " P <0.05, 0.01 vs. untreated controls (Dunnett’s or Steel’s test).
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Fig. 8 Distribution of immunoreactive cell population of p-Histone H3 co-expressing Ubd
(Ubd/p-Histone H3), Ubd co-expressing p-Histone H3 (p-Histone H3/Ubd) or Topolla
co-expressing Ubd (Ubd/ Topolla) in the OSOM in rats after 28 days from the start of
treatment. Photomicrographs show distribution of Ubd/p-Histone H3, p-Histone H3/Ubd, Ubd/
Topolla. in the OSOM in untreated controls and animals treated with TCP or CBX.
Immunoreactivety of Ubd (cytoplasm) and p-Histone H3 (nucleus) or Topolla (nucleus) is

visualized as brown and red, respectively. The graphs show Ubd-positive cell ratio (%) of

proximal tubular epithelial cells per total cells immunoreactive with p-Histone H3 or Topolla,

p-Histone H3-positive cell ratio (%) of proximal tubular epithelial cells per total cells

immunoreactive with Ubd counted in 10 animals in each group. Values represent mean + SD.
(A) Ubd/ Topolle, or Topolla/Ubd, (B) Ubd/p-Histone H3 or p-Histone H3/Ubd. Bar = 50 ym, **
* P <0,05, 0.01 vs, untreated controls (Dunnett’s or Steel’s test).
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NFT @ invivo BEREJFRME~OFELANC X 2 EMPDRERTTT 2720, AEEICER L AERERBROBE
% FEIT, F344 % gpt delta T v NI NFT EHBEFIDO N-TEF L AT A2 (NAC), 7 A=/ B (SAA)
HDHWNEo-F 3T zm— LB ENEN4BEBARE Lz, NFT &&HBEAIC O W TEEZEn 2o B
EREEFRIT -, NFT QBB GRS LU NAC & 5\ 1% SAA L ORGSR CEEIREEL » KEREL L
BHAEENEM Lz, £/, NAC M5 CHLBHAEAEENEN L, SBITEETEREEEER IV
B2{vAY DNA BEOEEMITEZ ElR T 5, N bORERL Y NFT OBEEMEEBLA b L 2O BEEEDOFEM
ZRE L. NFEOZREMETFH~OERE BT,

A. HWFEEH

BWBERME LEASh I GRERTH D
=re7I 8 NFE) X, = e 7T 02 ERE
BICHET O E RV FBEERDEWVICLVZL D
FESMOILTND, ZOFITITEBEER OO

BRAERREINLTHEHDOLHY, BfE, = F

n77v My (NFT), =huzIv v, 777
Ry, ZI0E KD 4BIZOWTEERNTOSEE
B ~DOFERITZEIEENTHEN, Faee KTV
NEFEEE AW R e R EA O BITHRE bt

WTW3, 6> T, NFEOREBABFEZ AT 2
LIXZOEDOEMAERELIZST 5 NMERMOR
RICE - TEERBETH D,

NF HOWBRME THL=tnT7 7L FTY
FFEET, T ENEA DNA BE & KR
DNA HMEEROFREMENRE 2 b TWD, Fx D
INETOMET, gpr delta 7 FEHNT, T v
FNEBICERAEOBREDSH D NFT &% OBHED
BETh=turI BREBETDH= IV TT
—/ (NAF) BXOE R7 Y FFEEERDOT I/ e H
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v FA Y (AHD) D invivo ERFMEZRR LT EZ
%A, NFT & NFA TULR—4% —E=TFRREREE
BEF U, £ NFT TIE G:C-T:A F T A=Y
a v E R o LK. B DNA F O
8-hydroxydeoxyguanosine  (8-OHdG) L ~/Ld L5
DHER S . NFT OBEEMEFETEFICITBER F
L AN BE B FTREME DS RIR STz, o TARBIZE
TIE. NFT @ invivo REFME LBRLA S VA LD
EHEIZOWT, &5 5BFEITV. NFEHOERRE
HERBHEFOFMER S22 T 2,

AREEL, NFT OBEFEMEICHT 5 NRF2 D&RE
PRET A7, N2 RERE gpt delta =7 AT
NET 2\ E NFA % 13 B S L. invivo BER
MERBREER L (EBR 1), £z, NFT OBEFHE
~DFELFI DIEME R 2 mETT 5 BEY T, F344 %
gptdelta T v MINFT & 3RBEORBAE ZNZ
haBEMOEAR ST 28 ERE E L7z (E5k2),

B. FHEGE
ER1:

6 WS, HED CSTBL/6T FRAE Nrf2 A8E K18 gpt delta
< AW NCZE DBFATIZ, NFT BL T NFA &
methyl cellulose (MC) I8 L. &8 6 Bllc, & S
HREOMmER A% 5% 13 BEIT- 70, REREL.
NFT IR KMHED 70 mgkg AE BIOZED 12 &
Tdh 5 35 mg/kg fKE, NFA [LNFT & RIE/NEEE
D41 B2l mgkg FEDOHAEIC., TNENRE
L7z, STHBEEICIE MC O& &G Uiz, HIRRL,
Figz2 R LEEZRE L%, —HErL<) v
BEL. &Y 2E/FBRE LT

BRE LI B HWT, gpt BTN Spi assay
& FEhE L7, gptassay (X, 7 7 — VR RKBE YG6020
WRBESH 6-F4 T2 (6TG) £/ uTF b7
—a—)b (Cm) 25l FCAEET A an=—%
HEEg, BE 6-TG & Cm 2887 L— b CTAET
B EEHER L, $7 77— VR FORERE E
BERARLIEIZ YG6020 HRICERL S, Cm DA%
S ECAET Lo o—%KA25HA L, Cm 7
L— b CAEF Lz oo = —HISHREREZ HT TEIY

L7z 7 7 — VRO T, 6-TG & Cm T & 72
ofcaun=—HERT 7 —VETHRLT gt ZERIE
WE (MF) 2EH L%, Spi assay Tit, 77—
1% P2 lysogen (KAZE XL-1 Blue MRA(P2) ) 1T/
s, Spir 7 —7 DEMIZOVTIE, S 6Tl
D P2 WIEE (KEFE WLI5 ) 1T X, red/gam
B FHEENSNELLEED Spir 7 —7 #RH L
Teo Flo. R —V VI RBBOBEREZFHRL
TZBIZ P2 7 7 — VB EFRAL L TORWKRAEHE XL-1
Blue MRA RRIZEEE ST, RS T7—7HEEHL
oo BO Spi7 7 — 7 ¥aBR LI 7T — 7 T
LT SpiMF #HEH L7z,

ERR2

6 T, [MED F344 % gpr delta T v b BBESHIT,
NFT EHEB{EFIDO N-T2F Ly 2T 4 (NAC),
TAANE B (SAA) HDHWEo baTzr—b

(0-TP) ZENTH 4 BEEGAKSE Lz, NFT i
MC BB L, 7y FMEEBAHED 125 mgkg &
BEOMET, 5 B, MR O®RE Lz, NAC,
SAA KON o-TP I I ZNEN 1%DHET, NFT 5
BAED 1 BRI O EBRE T £ CHREREFEHIREC
THHICERSE, MEECIIMC 0AERE L
7oo E72 NFT L HUBEEA 3 FEIZ O\ TiE, BHITO
HEBLWRTHED, ThENOEMBEEREZERT
7z, BeEHIETIE, EH —RREOBELITV,
BEROEEHET 1 BRI L CHE L, R,
BigrHm L., EEXRE L%, RECEoTH
Wy U SR EN AR & BRI BB & RRE S A A B LT
B LT E R L OBESO T EN—H % R~
UYEEL. B FEERE L,

(fEEE ~DELRE)

FRBRIT TENEXRESEEMERTEYERD
BWIEREMCETOHE) [CESE, EMEREHE
ExFER L. EXXERMESEEMATESY ERE
BRI oFELZIT %, Ef L7z, £72. DNA
A BMOERICOWT b, [ESEELAAE
AR GERTBAS T HL A H 2 BB 2 BT 1 IZHEV,
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BETFHEARZPHEAEEL R L BE LRI,
7o, RFRICBIT 28~ DR 5 FERITE THE
BO#ETITo7en, BEITERRTITV., B
Bz DERERNBICIM AT, Fio, BHIRETA
Y INT R CEE B S R B S &
77

EB 1

Nrf2 FREXRE gpt delta vV XL FDEFER <Y

Z4Z, NFT % 35 88X V70 mg/kg RE., NFA % NFT
DEIFE/NFEY D 21 B L V41 mg/kg KE T 13 BREE
FliEnEs LcER, REHBHT, N2 REXE~
?xmﬂﬁﬁtfm: Wb BTz, NFA & 2R T8
& 1B 1B NFAKHAERTOBE B 1 #I.NFT
mﬁﬁzﬁf 1038 B AR IZ 2 Il DFE B FRD B i
7o —H. BAERTIEIWTNLOBCHLREITER T
HICHNIE CleoTe,

FEBIUOEHEEIL, WTNILOBRETFETH, £
TOBRGHICBOTHRBELFRICHEZ L. NFT B
L O'NFA D52 X 52213780 b v h- 7 (Fig.

Do ¥/, BERBIZOWVWTH, WThOBGFRT
%, NFT BELUYNFA @ 13 BB OB EIC L BH L0
REIER SN0 o7 (Table 1),

BB B gpr B L Spi assay DFER % Table
2B X OBIERT N2 AR < 7 2281 5 gpt MF
IE. XFFEEEE 0.50. NFT B GHECIXEAER 055, &
FIERE 0.82, NFA 58T, (KAER 038, &
ERE048 TH O HEENEEEITEN S DD NFT
EHAEHOATHRELY ERT2ERR R LN,
Spi MF iZ, W OB G CTHIBE L L LB &
RIEITERD bR o7z (Table2), —75., Nif2
REXRBURICEBIT S gpt MF 1%, SFRE 0.83,
NFT #%5-8 CIIK A &8 0.69. &A & 1.65, NFA
BT, (KAER 1.09. SHAEH 083 THY.
NFT SR ERCIIIBEEON 2 FOEME L LY, #
FHEMIC b E BB & i o7z, Spi MF XV o
B EBICB VDT O STRREE L B U & 032 2 (RIERR
D oiedole (Table3), £, EFEMETOL

BT, N2 REXRB-UAOEHAERD gpr MF
LB L B U TREFRIIC R BICE ) o 72 (Fig.
2),

EER2

F344 % gpt delta 7 v MZ NFT & HiER{LFINAC,
SAA KW o-TP 22 4 BB AR E Ui/ 5,
NFT O# 55 3 #EE LT, NFT BEMEE,
NFT/NAC 3 & U NFT/SAA ff BRI BV T, B
BRECHA_TEREDERMENED SN, ZHHDEET
VIR E TR FRBRIC B LAY 10%FREE B L
7o, BEIRIIE TORSE CRE R & R OH
BErL7- (Fig.3),

FEEIX. HH¥EEICEB VT NFT BEMEE,
NFT/NAC, NFT/SAA ¥ L U NFT/a-TP SFHEE T, &
BEXHHREE X 0 FEICHIIN LT, & HiER LA O B
TiX, NAC BEMBEOL CTEHENSEENHEM L=

(Table 4) ,

D. B
EER 1 :

NFT L ZDOERMETHV =T 7 U FikE
$£H9 % NFA % C5TBL/6] SRHED Nrf2 5ERIE gpt
delta v 7 A B I NZEOEARIC 13 BEEMHIRO®
Ll ZA WEEFEIEIZ NFT @ 70 mgke (&
BEORGTUR—FZ —BETFERERFEEN LHT
HEERBH DIV, TORE., Nef2 AR~ 2
TR EFEMEZFTIRECEE -8, N2 REX
BUXCIX2FRE LR L, e BmER
Bl lrole, £ie, BETEMTOREKR TS, Nif2
REXBY U ACTHEEARL Y bRFENICERERR
BEZERLTW=Z &Eh b, NFT OBEEEFEMEIC NRF2
IR HERE L TV D WREMEAURIR S 4L, Z D&

CEEREREFITERIE A L XROBE N L R
ENiz, —JF. NFA O 5Tk, masradke

WN—F —BIFRAERBED LHIIRDONT,
Ty hETURTRRDOERL 2Tz, LFEEED
TATIE, = b7 T BEO ST Y AF U4

EENLTHIEE LTT I e E MU BETS
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