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7 y I.Bf=BtPP#bSA/ffh')v8= i: 8 Indole-3-Carbino1

(I3C)a) 7.y f.8=h181 8nfBi357pT= %--> 3 ylfjf]a)A4!qr

j=i 5E.5!iB%Ijc JB3?

6ui #LEi5iE**

Srli i i j( j9+

Sui 3E.6!iBtI A JB3?

6ui d& i A JB+

# & T E] 3:.

a i2 i W 3S A

# & iW 6g Bc lj'

# & I i B7 a

# 3* W # % #t

ia 3t 0) F～ * 0) i %

tndole-3wbino1 (I3C)t3:7b y = u -**JYJ<1yfj: i+
Brassicueae (771> +*4) a)91,Rt8=%-ih

a7}L,A t=j TITh, K&Lt:1fB]8=iaBi3&:nS[JijAbSb8 i L/C, *EErCk8j:if-7pL)} > I,i LTjq

U 1 6hTb t8o %0)nSu} *=R-J>8=8i NF-KB WifB&,
,WjS#3sitF>

MAPK jSE87)SW4 LTU la

t5%i6hTV'ao -k, l3C 8i B7B83tL:7pt={-t>3 JlfRk*+to)#%ASb D
,
3:+I, cyplA

i*7lFt.#ui LTbfp 6hTU 'ao #q*i3T5kU'= i 8= P-naphd10naVOnePNF) ettoJ<t= =/I,7. t,*1J-1 rl

t2 tltn CYPIA ###uO)U ' < -375,Ej:, BfB&;1:7pT=f-.J3 ylfB]%iLTjS D
, %0)f&l:SC=EiBJLi

&h## Pus) a)BqJi-75ih#%gyLTV '8. +7!fbi5, =YL60)4b#T13:, CYPIA $0)#4hlt-A.JO)i&

3ivChROS bSBFA4=i A, %o) ROS i)I;aB&n*3bta:Ut.igilii+0)I2j%ifU' L,%f&0) ->F1+/I,A A >- TIk

fffgE+8 I i:T1, BfB&i:7t=f-> 3 JlfiRk#3E+8 bO) t4#*Sh8. %=7fh, *&,%TLEL
ROS iE4I i V I 5 iRJ5tb,6, BfBiPaLi:7DT=f--> 3 >1fFBo)} A =R'Lk 9.y MfmP%#b;AJfj:lJt'

8=i 9 j5WLf=o

A 1 *rC:htj:,3 tie) CYPIA Riff.#TJ,+f?bib 73C, BNF j31U:7lutamide(FLU)&B]u lT, CYPIA

a)#if;1-_%En#A8=i 8BfBf4g7pP%--J 3 JlfR&tt:*1*-pgLf=o 6 i@qT)1#i4:F344 7.y r.8=

diethy]nitrosamine Th/ =t>I-t> 3 JKnJmLEti:BhFfL, %Q) 2 5R1%b,6 6 i@FRq8=bf= 9 MjO)]2jikF

U 1, 5 6 8=, j2ji-3@FpqiAi=Gi 2/3 #JZDiBf+g]R*kB6 Lf=. ]2ji#fWtj:tAe#j#J5ki9iR L, i&2L&Tj:i

n%h31 0.5%, "%ti" L 0.25% hf=o A#DBfb-dTj y hgqbS:A/3h/27-A--CLba glutathione

S-transferase placental form (GST-P)0) B51&B8B&AO)3t4=b;=#b 6 YLf=o #4= L f= GST-P ByBAn#h'

itJi)i5#ti BNF> I3C >FLU 7flb D , %0)I&;9;hfj:C}pla1 0) mRNA #*%Et-*Lf=o =o)I tb,
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6 GST-P Bg1$1.mB&3%o)*i7Di CYPIA a,jq.#ui e)?xlL*bS*pKhgh, 3:f=, r3C 8=QiBfBdin#,f7oT=f-

･)3 >1fFRb';b8 I i bS,j%5hf=.

#2 *T^tj:, CYPIA #*tBi#7oT=f--J5 JlfjE i nF3gi,*,ki: mB#i=,it+f=b, l3C a)i&

Lfhk#Jri&*-i+Lf=o j2%#Fp5ti 9 3@Fp5, ]2Jii&J{LBEEi0, 0.25, 0.5 tiUI L, 1.0%t L,f== i kR;*%,

Ib&3:jS.5*1 i Fq*0)jSJ5&,q;kjqU 'f=o GST-P R%r*jio)#&*fi, iB!EEhETfBq8=*hD L,, qlPla1 0)i

#1fB] biB!EE##BbB=fuD Lf=o 5 68=, Gsta5, Gstm2 % Ggt1 7> Zfho)#4h#=+P##8=F*qL* L,f=

gfiP Nrf2-gene batteries 0)#*bikiCJiBE##BbL=#% L,T=. Nrf2-gene batteries GL ROS kkE5+ 8 kS

EB+ 7W2 0)#*1i8= cE
D , %0)T5LO)i&1ii+#i)S.7fJr*1E5h,a I i:i)16, I3C &jikct 9 ROS AS

4= tLTV '8qiEJr*b;5PR5nf=. i =Teh, CYPIA 0)i7>B)7EBa-TjfvChb8 i 9 t= y-JhtETJZnlk3t;81

8 ROS i:*f]ELf= i I a, =DtEfJZnik3b'U'T CYPIA Eb*t +a ROS iE4IO)fBhnbS=#1b 6hf=o

i&#1bBB5fa)fEf,%rehb a TBjuS e&ult DNA 7-A -vehb 8 8-OHdG Gj:F) J> *ThO)fehDbS-#hb

6hf=o i 68=, DNAdiB51=.y9#j > TtEq+T.b8 Chekl nB#hDi)i-#hb6hT=. =h60)I

tb,6, I3C 8iCYPIA 8=&EqLf=#1ER 7,i,7k$l%&= LTVl8= tbSPB6i),tti-3f=o *#

iJLigk*-Wa 7=b PCNA %&kff-?f= i I a, I3C ]2ji8= i: -3 T PmA 0)B&%j;PE&&0)*hDbS=#h

a 6h, gE-1ER TtL,RL=i 9 #F]B&*#ff.rBblJLigLTU,8 I t75';*P&5hf=o

# 3 *TL8j:, 5 68=, #1t:A h i,AO)iJL5S8=i 8BfBi3g7p1=%--> 5 >1fjqk#E#h+af=b, I3C

&J58=hD kbt&iblt:4h#ki#jR&J5- L f=j#e)Bfqk*SJ Lj=o bt&1b4h# i L,T l3:,

N-aceb,I-L-cystein (NAC) %jfjq L,flo NAC ti, 4=i*Pg4R&1b4h#Thb 8 9L1}L,951*JO)iS.SBI$7fL

A a. j2J5.fig: i LrCtj:, I3C 6j:0.50/oO)fAeE#J5-T>, NAC 83:0.3%0)Bk*]2ji i L7:-Lc #R32jiO)

I/#A,
GST-P B%hi#PB&AbS I3C jf4&#i=bE# L#'I' Lf=o real time RT-PCR AW8=

ct
9 CJPlal D#

ga%kbE:# Lf= i I 6, #%3gtiS#hb 6hf, i 9 t= y-LtEfJ<nio) ROS FA4=E=3b'U,Tb,2glEli*

6h{fb'-,T=o L,AI Lj3:b1;6, Nrf2-gene batteries 0) Nqo1, 3pr2 3blit>.Mel Bj:NAC 0)&J5-L=i 9

#'I'LT=. =o)I tb,6, NAC]2ji8=i: D ROS ASfmSh, A,j>Lf== ti)S*p2!iit5YLT=o L,i),L,

idS6, F) J>q'0) 8DHdG tj:#'j>iti!, #.qF.#ttE: LTbf*hp L,f=i:i:Thb-3T=o Lf=bSJ3T,

NAC ]2ji8= i a GST-P BB(r&1PB&0)i,j>Gj:,DNA I--0)&u1-kiBiBi D btp Lat>9>l+}t,A x>- h.a)

ig558=&EqL,Tbl8bo)t5%k6hT=. %=Th, ROS t=i-3Tt7f1&1b5h8 tj5k6h8 MAPK

A A F- ht>o)4}*EWi=-?PT real time RT-PCR AWk^11-, T= i I a, a#FS%*-iGSEE)+ wc b1;ii

libL, Fas b#/A)1 L,f=b1;, %o)1hnJ=.b%ig!Iii+8=J)U 'TO)##Gi-5erhb 6h7bb,-) flo

nJtO)ct 5 L=, I3C kSj:BfB{gL1:7BT]f-t>3 >1fjEbihba I i:bS,j%5YL, %0)13%fSt LTGj:,

ROS iE4=8=i: 9 #1ER Tti,RbS4=C, %0)#At LT-)9Y}L,*R1- TIni%.r&1k, i&g#1hEE#n

3E4=, DNA 0)%ielE:iBi%b';iE5k5h, BfBFg2Li:1t=f-.J 3 JlfiqbS## 5n8 bO) i 3#&rJ5nf=.

-jf, NAC [j:l3C 0)BfBigE5L7pDi--> 3 >1fR kWSrJ Lf=bS, %o)W*TJlfB]8=lj: DNA -Clt:iBiS

i D i ,>91'+)i,*R>- TI1=#LTgD#J6b8=1fj1]+8 bO) 2=fqk 6hf=o njtO) I i 75,6, 4,E]0)

S&Bk,i;1.83:, I3C 0) i 5 ti CYPIA #*#uO)Bf#a5-*JSk3g7'S+a_tTh, jSf+ibAklBB# L/1%a

be) tjfi 631f=o

i i #L 5E a) i a

Indole-3-carb1'nO) (I3C)Gj:,BfBii)%(;:7pT]i-.> 3 Jlfjq k*+lZ: n#%ASb 9
,
a 6 E= CYPIA #

##lJt LTb*n6hTLl8o P-naphthonavone(BNF) etto<T==/L,7t T,*+j T<tni 5 8= CYPIA

###fJO)U' < -3blfj:, BfBi*1t= f--> 3 JlfB] k# L, %0)4&f$8=FifEJrB6*#fG (ROS)0)F*q

JSA';*B%ghTV'ao liibb, =n60)4hETli, CYPIA $0)#%1i;2Alo)i&Tive, ROS b1;iE4=

5 a, ROS 7)1;#F]BbB*jsi tP:i&15i+0)t5$7tV
' L%1io),J911+JV* A >- tI&.nfi4:1E:+8 I i Th,
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Bfni457oT] f- tJ 3 Jlfj5 %idi#+a i #F5 i had *BfR7flL ROS jE4=o)qR,b-,;],blmGLtj7D
T= i--) 5 JlfB] } A =XJl k 5i y Mf=&'LP%SEbSjL/fj=tt)I,i= i 9 J<ni+gh]2*6bi=P)7VT LT= b

O')Tt6T,).=Jo

A 1 jfTe,FL 3 fie) CYPIA i#7B#(J, +7tbb. l3C, BNF jb'i:U<7]utam)'de (FLU)fJB]u,T,
CYPIA 0)#*%EO)3EAE= i: 8BfBf3ii7t= f--> 3 JIfB]kbE#E4*5+Lf=o %a)/JtEH!, eirfo)Bf

B#TI i> y TtWb;klh2f7-i7 -TIb 8 g)utathione S-transferase placenta) form (GST-P)0)f;!,W.M:(M9
#o)#4=bi-=;E,a 6hf=. #& L,f= GST-P BB,r*3Ro)tkjSi:tF>5i*ti BNF > I3C > FLU reth 9 , i

0)6f9;hfiCJPla1 0) mRNA #,B%Et -iiL7=. =o)I i A,6 GST-P RBJr&3.BB9%0)iCu]pi cyplA

#*#]j i o)Lqi*bS*pzk+tgh, 3:+I, l3C L=BfBiliTE51T=f--> 3 JlfjqASba I i btii*Lkh./=o

Jt#2 *vC.lj:, CYPIA #9-i.'-tB@#7eEZ{-t>3 JlfjE i a)B3Br#,ki MB6%8=j5++=d), ]3C a)

jB!BE##t&k*=+ L T=c GST-P FBJr##8j:W!BEaE#Bb kfehD L , PCNA BaJr%#P]Bbo)rJhui)-.;JkW)b a

T=Q Cypla1 0)i,]q.liiREBEhk#Bb8=4= t=, i f= ROS L=i: 9 iESffJr#1tSn8iala+# Nrf2-gcnc

batteries L=jS'U'T, #4h#=fP##0) mRNA i#7BbiB2&#HjlBbL=&RgaLf=o -I 9 t= )-1hWhi

T,Ej: CYPIA f5,r2E55kD ROS FA4=DtuDi)1;a 6h, a 6 E=BE%o)i&gkiBIE%*+ TBARS it,6x*1t:miQ
DNA T,ba 8-OhdG 0)F') J>q'T.0)i9hD7)S5.Ehb 6hf=. #1T, I3C Gj:CYPIA i=kEN Lfi6ialE
7 h i/7k$l%&= L,, #P]B&n9#,7%tgbEL#LTV,8 I tbSi5PR*ghf=o

A 3 f7>(a:, #1b7 h i,RD7CL#8=i aBfBflg7pUq}-tJ3 JlfiPk6*-5Ph+a-/td), I3C i*J}

i=hD kbt#1t:4hg N-acetyI-L-cystein (NAC) kL#jq]2ji LT=iB%0)#%&*-51 LT=o i a)Jj%5R-,
NAC ]2ji8= A: 9 GST-P B%Jr*,*PB&Bii)1;I3C iti&#L=tE# L#'jj' L,flo -k,

cypla) 0)StfR-Lt8=#

1bEj:#1b 6hi!, -I 9 u y-L@JEDio) ROS iE4=8=h'U'Tb/#1t:ti*6htj:b'.?1t. Lbl Lti7)1;

6, Nrf2-genebatteries 0) Nqo1, 3px2 j3'it^.Mel liNAC #jiL=i 9 #/j> Lf=o =o)I i 751b,
NAC ]2J5.8=i D #1t:A T,I/Rn#'}' LT== i A;*P9tQgh, a-1t:7 h I/7751;BfBAa;7oT] i-.) 3

>i=Lj3J5.LTV'8 I i i)S*gnT=.

i;RtO)a: 5 8=, I3C 8=Ej:BfBi*7pT=f-.>3 ylfRb;ba I 2=bS*Sh, %o)43kF1=t LTr.i,

ROS iE4=4=j: 9 #1E:A rti/XbS4=t=, %0)#At L,T->F1}L,i7RF- TIO)ffi*Jt:, iba-iialt:BB

#n#4=, DNA 0)6*1biA@b;%RSh, BfBilg7o[=f-t> 3 >1fRb;i*3%5ha bo) tiCii 5

hT=o -i,
NAC lj: l3C 0)BfBi3#7t= f--J 3 >1fjF] kW*r] Lf=AS, %o)n#IJlfFfn=lj:ie)uff

JrkL=#LTW#rJBq8=1fB]+a bO) t%k 6aLT=o nJtO)I i i)16, 4.E]0)3S55Bk/iIIFL t3C 0)i:

5 tj: CYPIA #*#f]0)Bf3E@i&fS%]q!ASi-atvCh, jg*{ih]3i,ki5# L/1%8 i a) i a;-i b^T=Q

nit L=-? U ,T , %i*Bi4iB-&pCIA=5a2bS d*%jc*jcJBj?P3ELf%Ja#EEJBj?WgEFla) J}tli.LLp.fGI i L

I+I(nialibS A 8 i f#hbf=o

&BE i 7tf8 *#55&3:

1) Ag EL lndole-3-carbhol enhances oxidative stress responses resulting in the induction

ofpreneoplastic liver ceT) lesions in part]'ally hepatectomized rats in]'tiatcdwith

diethylnitrosamine

%- i fS : Shimamoto, K., Dewa,Y., lshii,Y., Kemmochi, S.,Taniai, E., Hayashi, H.,

Imaoka, M., Morita, R., Kuwata, K., Suzuki, K., Shibutani, M. and Mitsumori,

K.

J* Wi3=%# 4; Tox]'co ]ogy

i. i. ff. #R* : 283(2-3): 109-117,2011

2) Rg P

%- 5E- 3B

･S I/t:i# -ii3B

Relationship between CYPI A induction by indole-3-carbinol or nutamide and

liver tumor-promoting potential in rats

Shimamoto, K., Dewa, Y., Kemmochi, S., Taniai, E., Hayashi, H., lmaoka, M.,

Shibutani, M. and Mitsumori, K.

Archives of Toxicology

i. i. i.#41*: 85(9):1159-1166,2011

3) Lf a

i i iS

JSa5##3E,

Antioxidant N-acety)-L-cystejne WAC) supplementation reduces reactive

oxygen species (ROS)-mediated hepatoceIlu)ar tumor promotion of

ihdole-3-carbinoI(73C) in.rats
Shimamoto, K., Hayashi, H., Taniai, E., Morita, R_, LnlaOka, M., lshii, Y., Suzuki,

K., Shibutani, M. and Mitsumori, K.

The Journal
ofToxicological

Sciences

i. i.fi.#11*:Impress
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1) B3 EL Cytokeratin 8/1 8 is a useful immunohistochemical marker for hepatocellular

proliferative lesions in mice

% i z% : Kawai,M., Saegusa, Y., Kemmochi, S., Harada,T., Shimamoto, K., Shibutani, M.

and Mitsumori, K.

JB3ta5 # #t 3E).. The Journal of Veterinary Medical Science

3E. i. ff. #114F : 72(3):263-269,2010

2) L5 E] : Induction ofGST-P-positive proliferative lesions facilitating lipid peroxidation

with possible involvement oftransferTin receptor up-regulation and

ceruloplasmin down-regulation from the early stage of liver tumor promotion in

i 5E i

JB3?Wi 5F#i 3%

rats

Mizukami, S., lchhura, R., Kemmochi, S., Taniai, E., Shimamoto, K., Ohishi, T.,

Takahashi, M., Mitsumori, K. and Shibutani M.

Archives of Toxicology

i. i. i.3Eli* : 84(4):319-331,2010

3) Lf B

i i 4;

*af##3B

Sustained production of Reelin-expressing interneurons in the hippocampal

dentate hilus after developmental exposure to ants-thyroid agents in rats

Saegusa, Y., Woo, GH., Fujimoto,H., Kemmochi, S., Shimamoto, K., Hirose, M.,

Mitsumori, K., Nishikawa, A. and Shibutani, M.

Reproductive Toxicology

i. i. i. #R* : 29(4):407-414,2010

4) BIB B : Rapiddeposition ofglomeru)ar lgAin BALB/c mice by niv,alenol and its

modifying effect on high lgA strain (H]GA) mice

i+ a f% : Dewa,Y., Kemmochi, S.,Kawai,M., Saegusa,Y., Harada,T., Shimamoto, K.,

Mitsumori, K., Kumagai, S., Sugita-Konishi,Y. and Shibutani, M.

J* ai # i fB : Experimental and Toxicologic Pathology

i. i. ff. #/R* : 63(1-2):17-24,2011

5) Ag E] : lmmunohistochemical analyses atthe late stage of tumor promotion by

oxfendazo]e in a rat hepatocarcinogenesis model

% a 3S : Dewa,Y.,Nishimura,).,Jim, M.,Kawai, M., Saegusa,Y., Kenmochi, S.,

Shimamoto, K., Harada, T., Shibutani, M. and Mitsumori, K.

j4jtai # i 3B : Archives ofToxico]ogy
i. %. fi. A/11* : 85(2):155-162,2011

6 ) Rg E]

f&% a 3%

* 87:-i*7#i f%

Concomitant apoptosis and regeneration of liver celts as a mechanism of

liver-tumor promotion by P-naphthof)avone involving TNFa-signaling due to

oxidative cellular stress in rats

Kuwata, K., Shibutani, M., Hayashi, H., Shimamoto, K., Hayashi, SM., Suzuki,

K. and Mitsumori, K.

Toxicology

i. %. i.3E11* :2$3(1):8-17,2011
7) Rg P : Suppressive effect ofenzymaticaI]y modified isoquercitrin on

phenobarbital-induced liver tumor promotion in rats

i a 3B : Morita, R., Shimamoto, K., Ishii,Y.,Kuwata, K., Ogawa, Bl., lmaoka, M.,

llayashi, SM., Suzuki, K., Shibutani, M. and Mitsumori, K.

J$3?W5 # i jE' : Archives ofToxicology

i. %. i. 3eliS : 85(ll): 1475-1484,2011

8) B3 EL Evaluation of in vivo genotoxic potential offenofibrate in rats subjectedto

two-week repeated oral administration

% i 3B : Tawfeeq, MM., Suzuki,T., Shimamoto,K., Hayashi, H-, Shibutani, M. and

Mitsumori, K.

JSSWi *Tgi jB : Archives ofToxicology
i. i. ff.#1i* : 85(8):1003-1011,2011
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