A= O = 7 IR & D KIS O
I AN B9 D A58

<
>

S PNE N T
A AT gE R
Ay AT KRR

ik

B

oy
®

Le

Tk 27 A 3 H
(2015 4F)

EJR 5



B S ettt ettt nenne 1
B AFZEDTT BT OUN T ettt 1
B—TH RIEE TEHICBIT DEUD A i 1
% I8 1,2 Dimethylhydrazine (2557 v B RIGFEFEET /L i 4
B Bk = 7 I (AGE) 129U T 7
T TH S T ITDUN T ittt ettt ettt ettt et e nen 7
I B = Z I (AGE) 127U N T oottt 15
BB AHFTED H B ettt ettt 18
W KIBMEEREET LT v b &AW AGE OFUEEDI R oo 20
BT T U DUT ittt en s 20
B MR L OUTTE oo 21
B TE BB oot 21
B TIEL B ettt ettt ettt aeaeas 21
BT B EBR AT D Il 21
BEIUTE  RBBHARR OREREZEIRTA .ovoveeeeeeeeeeeeee e 24
BRI RAGHRE DO IEGL (PCNA) oot 25
BEISTE IR HLIR oottt ettt a e 26
B Bl A ettt ettt ettt ettt e e 27
HFi—TH  DMH 12 K D FEHEAILD ZE I VERREE e 27
BIE RE, EEHRL UKEHERS e 29
B I BB EE oottt ettt ettt s s aeas 31
U PIRAVET AR CRE S0 0L, JEBTED oo 32
FHIE ACF OBTEREIR oot 35
FESTE AR 20 TR et 39
FETH PONA S0 K DR et 52
BEUUBI  ZIME ettt ettt s et ettt aeaeas 58
o b PRI (DLD-1) %Mz AGE (2 X 2 B5EMHIER A 1 = X 2
H 62
E R s a5 Y KOOSO UUORURRRR 62
BB MEFB LUTTIE ettt 63
B TE B ettt aeas 63
WTE AR5 R O E (Sulforhodamine B assay) ..occooveveeveeieeeeieeeeeeeeeenae 63
B ZIH GUS B~ DI AETTR cooeeeeeeeeeeeeeeee et 64
FEVUTE A HI AT ettt 67



SHTE ERAR ARG C oA SR AR & 2R T B BRETAM e 68
BRI B AT SIEPERM cvcveveveveeeeeeeeeeecceee e 72
BT R LER oottt 73

B B R ettt ettt st aeas 74
F—IH  AGE ORI 2 HEFEIIHIZII o 74

% IH  AGE O KGRI 2 7R b3 ZAFFEVETEM oo 79

F =1 AGE O KIGEARIARIZ 9 2 Ml SR R AR 5 X DD H e 88
HIUIE  AGE 23 KIRE MR O Mfa & I & » R 7 B OB G- 2 D% ... 94
BEUUBI  ZIME ettt ettt n ettt a et aeas 98
BEUUEE B oottt ettt ettt nne 102
T ettt ettt ettt ettt ettt ettt enanaeee 108



i
i
=
i)

B WEOERITHOWVT
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2013 OB ADIEFHT LD E . DATIARIRICB T D TEIRKFOE 1 i TH

Do RINTHRIBHEIIRAFROHMK(LZR EIC XY 1980 FRLAREZ DB
BEIMERNCH 0 . FRALBIOFECET B I, B ICEi O TE 3L, Aotk
TEFELIMTHD (1), L THADRIEIL, Fliv & OFBIMERE N & Hf
T TORENTRY . EEMEEEOBIRIC L 0 A% S S ARRERE DN
LZEMNTREIND,

PAE, T AN AN AL E 7 & OSMBREER oM IS R A L
TR 2 TR R e YRk DNA 24595 2 Sz L, — ik
BREGETOEFECAF LR E R O Y 2 2T 4 v 7 R BEN. B

CRERIRZ 5 S 29 2 & TIERMESD HATEMERZE, R L CHET
CHEREL TV SREFTH 5(2),

e

MEDYE

E“HE}

—Ji. MADIIET, BATER EDOEEEE S RERAERKFIZR D Z &7
SyEERRGE TR A, 1980 RO KETIE, R ASERIN 7 OBEZ BT, TP
RO H DR ERBIICEIRT S 2 LT, BDARBY 27 2L L5 &
L0 AALF TS (cancer chemoprevention) D& x NAEFENT2(3), £ LT, M
ADFEAEZIHI L2 BESCKBELZELELV 52 LN TE HREMITON
TEERE S D K DT (1992 2T T A Y A ESEH AMFZERT (NCI) T,
BPSEORM D, ST ED X 5 R 2R T 2B FRICHEES 27 A
F=T =TT T ARERS T4, EOME, BTSRRI RSN D



£ OEMIREN, ZTORNT==21F, DATR R LIS B
ELTRENTEY, A FT—T7 XL LTEHINTWDIEMTLH D
(Figure 1-1) (4),

ZLTARBIZBNTS, 1984 F LV XA 10 » FEREHIE] Z2RET D
REERE LTAARBICIRVMHA TS, £z, VK 24 FICBE@ERESH
7= D8 AP SR HEE LA (B) Tl BANC XA EFH O R ENHEL LTH
FToiv, SOIERIBESE LTBRABERORFZEL LR ADO T b E LT
Do DADTIHIZET DA E LT, i & AHBI O m W RER 2R T S
D7 DREZEEHL, BRI OB E AN S 2 720 OREZEEH DT
TV, 6T, BN AW # —THRFRIRILZ L SN AT
IROWMTREHEHEL TWD(6), ZD X DITERD 2 AT 1 AN, BAEIIET
HBUETIX, BHEAEFIZBWT, BADRIESHKE & T - il 25 2 & 23,
INNEDHBZROLENTNDEZEDO—DThHDHEF D,
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% "IA 1,2 Dimethylhydrazine (2L 27 v b KIGFREET L
DDA TR R EET 2 I121E, IRARE T LVEWE AWV DS 1320,

% 21X, 1,2 Dimethylhydrazine (DMH) 1%, F > ®&HEO KR EAI & L TIA
SHMENTBY, ZOFFEA I =XLTONTHMEH STV S(7,8,9), i
X, K TFES &7 DMH (3B CEBLE R TH L M7 v s P450
(CYP450) 1A1 (2 & - T Azoxymethane (AOM) (ZfU#f &1, & 512 CYP450
2E1 |12 L » THEAETH % methylazoxymethanol MAMIZZAH S5, % L
AR 8 BUSHEDRHIEY Td % methyldiazonium A+ A4 2T S h
% (Figure 1-2) , MAM IFHHZHRH SN RIGICEE SN D 0>, ML 6 E
BRI ERACEIET S, 72, BIOHE T in vitro D 5EER TRIGREEHIIG &
L<IEREN7 7V 7 HERE, DMH 2 MAM IZEHT 5 2 & bR S Tn
%5(10,11), =L T, MAM (2 KM ERGHIlE DNA o277 =i (G) & AT
MMEL T O8-AF T T = NI b S5, @, 77 =8 v (C)
I L 3 EHTOKFMETRET DM, 06 A F N7 = TIIAKRFRH L
N2 &Ly, FI (T) WHEREIAXT VIS5, ZLTIRANATY
YT ULTeT I UL DNA R Y 7= (A) R E 675 (Figure
1-3) o ©2F Y., DMH (%, ZORHMFEDNYER DNA IS ZTER S &,
DNA #HELEFE T G:C A2 AT HAXNIIAR ST 5 2 & TR FER L5
Xz L, wEicBES LT s,
HE, DMH IZ X 2 KIBZEFHE T ~ b OES CIIIERTD 16 %, LT
BRIEFLR D 53 % C KRAS 57 (2 K> 12X, =2 R 13, 59) O GITAIC
ZRLTWS (12,13) , L TT v b APC 5 FIZ2WTH 33 %DEE T G

MmH AICEREL TV 5(14,15,16), Z B -catenin Ei{x 2o\ TH DMH



FHHRIELED 77 % T G 02 H A ~OERPFEFR I TN 5H(17,18,19), ZD XD
(2 DMH (Z X % 35813 Kras =2 APC, B -catenin & - 7= #5582 B
LB FICERLEL SEIFER, Mo RFEHEMAG SR L, BIECIYE
~ETESHE D,

—H. TH—T N2l A bk NRIBEOWEN D LB MEREE T V&
I L CW5(2), ZAUTER B A28 e BRI L - T, AKHE S
T M e S R 2 TGHE S, MO B HIEZ Gl & 242 & T, IERE RIS
e, RHYEZE L CETHEOEA~LHERL T EWIET L TH D, K
PISNC b 3 e E B O CRERR ST B EIR K KFF STV D 08 A D HETT
TTFNTH D, HIZIE, 1 em BLEDOE N RIGEBMERZE TiX, 50 %DJFET
KRAS #5112 G 75 A ZEBHER STV 5(20),

ZD X HIZDMH T X 51 > WO KR FREET VIX, b MRS
L7 @8 mivd L ORI Z b 2~ 3 720, DMH I X 5 KR4, 2B
BRET/MNCYE TIDLETEZD LN TE S, DMH HTH 5 MAM (2
L - T DNA 236 (ER) ShaA=vxz—TaVildfts, A2
JHEEZ JES LI rmE— 3 a Vilfe, £ L CEFRENEMmUESR L L
ny by ya il LTIZ D2 ENTE, RERFORM, FEAID KR
DFRIE - BHEICED LI ITHEBET LN EMRT LB, A< AN HIL TV 555

EFTINLTH D,
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Figure 1-2 Scheme of DMH metabolism.
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Figure 1-3 Scheme of DMH-induced DNA mutation.



BET RR= v =7 itk (AGE) 122\ T
—IH = =722\ T

==V ET ARG HABOXRFR, T Y ULE (Allium) (ZHESH, ¥
B2 RIRBIZKT L TRIRDH D L SN <67 7 2T R
FCHEE: STV DBEREMEDO R TH 5, 1999 FFEOFEFHT — & TIT AR TK
900 1~ MAEFES I, EHRHITIEHED 599 1k (70 %), HED 48 J7 b
v 5%, A N4 TRy (5%, TAVINR22T M (2 %) DIAT,
AARDAEREITNAL T M Th D,

Table 1-1 {2 = =7 3 DR PR A =9 (21), IKIEMEZHERAD 7 v
72 PEBREEL T8 HI 2 0508, thommiZen=r=7 OFEE LT
TAX= U BEPFFHICEWVENZET B, AT U EEIT 0.3 %Y T 5,

A== OFEERFEE X, 7 U A > (alliin : (+)-S-allyl-L-cyctein
sulfoxide) T®» 573 (Table 1-2) (22), => =7 ORI SN D & BED
TVAANTT VAT —BIZ K DBERIE THRWIEEZ AT 57 U v~
ENb, TV ATMKP Tld~EZ v v otho 2 figkz 3 Mekicmib L A k
NEZBEUEAD, AR L THEMR EE2FI &R LQ23), F7- B KRS
EEBEZEZITZEPRESNTNDDQ4), A= =7 ORI
FEPREIZORNDBNDB D D, 1272, 7TV VI ARLERLEHTH Y 20 C,
20 K CIRIT BRI =V = A ORNWERT LT VIV ANLT ¢ REITH
fif 4U(25), & HITIREEPWIE EOFERMETY T VIV ANLT ¢ NE, B =L
CVFAVE, TR STINVRATA L, SSTINANVD T N AT A
72 E DS AW LT D (Figure 1-4), Table 1-3 (2, E=> =7 % #ig
LTHMARIELIE = w7y X — = =7 i) 2 KRR LT T —



Vo I A AN, = = TR R A A LTI Lic A A v~k L — |,
Z L TR = = 7 RIS 5 EE L Py D& &% £ & 72(22),

= =7 IEL D OEBEREO O ORMIZT TR i R BICER
oL INTNDN, ZOERIEIAER L LT, PUEIETEIC X 2 BEYYE T8
BFE, AL AT e — VR TERIC LK 2ERGREDO TR, PURIERIC K
DI T IR 72 ERBFRNTTR STV D,

= =7 OREYYE TR E LT, Jezpwa HIidE=r =7 LR =2
=7 PR, HBEAT RUKE, 7 RUKEBME, MAAEE, 7 eT7 v 28
M, KIGE., BRE, BEHOBaEL L PAICH L THRENTH D LWL
T 5(26),

o, SV OREIERB TR LT, =v=s0=v =7 lkoA
A THLT Ry, VFA LV, STIUNLVVATAIa b ATra—
NERDEHEBERETHDLB - FeFx— B —AF 172U CoA
(HMG-CoA) Akl LB tE L EFET 52 LT, HiRcB T2 L 2T
72—/ G R E B A R A MEI L. 2 L AT v — R FERIC X S EBR R &
DTSR~ Z ERREINTND (27, 28, 29),

ZL T, == OHBIERIC L 253 PHHIR L LT, =v=7HicE
BILEENDANT 4 REOVAT A VRFEIKE W olo A U EHFEo
VAF T HNOHEEREICL D (30,31), MK CREIZRAE Lo iGrEiE S
MERE S, BBbr DNA B4R E 5 2 & T, BEmtlcHF 5325 &
BEINTNDHB2), 2FV., =2 =7 OFRMLIERIIC X 288 TR R, %
FEDA = m—Ta VEBRIEMA L, BEMEIC XD DNA ORILIER T4
BABHT DMRITER TS5 B2 DN TV, BIXIE, EERIFZE T,
HEMZR = =7 OBBUIRECHE, REMORBEY A7 2K TFTEE5 2



EMHLMNERSTNS(B3,34), ZLT=v =2 BLREDOAL A V{LEDIL,
W) BRI B TR 2 P32 & W S(35,36,37), B MR & 1
Sl FERICEBVWTEMBEOMMEZMKE L@ EINLTWVD
(38,39,40,41,42,43,44,45), £ 7= . Sumiyoshi H1%.S-7 V /L2 25 1 »» DMH
FRMED~ 7 ARG IE I ORI 2 R RISl 5 2 L 2R, 2
DL EPBILEROBIEDO—D2THLINET AL S T VAT =27 —EDIE
PEDS, FFIER L OKRIBHGEECILE L TW2Z b, ST ULV AT A 3
FAALA/ERIZ L0 DMH OEMREY (A FNLT Y =0 hAF ) OGP
Hil3 5 Z & T RGO EMEAZIME L7z L BLZ L Tn5HE5), &6
IZ, Hosono 5%, Y7 U/ hU AT ¢ RDATS)2S b b KGR MR I3 L
T, MRS o G2ZM B TOFIESE, TR F—V A ZFHEIEL 2 LT, M
FRBEFEAMHIE 289~ 2 & 25 LT\ 5 (41),

ZOEOIC=r = BRREOAL A TVIEMIE, THA T =T BT L4)
TRESNTZEBY | BWORETHRLEBTIHINREFFHS>REM TH L Z LY
FEROEE AR THE STV 5,



Table 1-1

=2 =7 PO FEIRRER ST

(ATEE 100g H7-9)

K| E | g | RAKAED| K BYRE | © % 2 | 72 BB (mg)
a B E | (g a o (2) | (me
s B | & g 73 i g mg
R )
Bk K|l Rx|[Z (21U 7| 7|7
H | wo| W Yooy | 2| v
e e e X N 4
=73
e e V%
vo| EE
i3
60.3/84 0.1 [287]09 |1.6 |58 |26 (02119 |290 | 1300|630 | 960
HH AL EA T EIRRAE S - UST B AR KD, p.166, 250, 395, 420, 1993.
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Table 1-2 = =JIZ&HIND A 47L& OFEE L &8

&4 h=r=swEE (mglg)
DS TIVNLTATFA L ALRFUR (TUAY) 5.4~14.5
H)-SAFNL-VATA L ANEFY K (AFA V) 0.2~2
(#)-S-(trans-1- 72 2= V)-L-v AT A » Z)VEHRF L R (A Y 0.1~2
TUAY)
y-TNEIN-ST IV NL-TATA 1.9~8.2
y -7 H I -S-(trans-1- 7 0 R=V) LV AT A v 3~9
y I NE IS AT LV AT A 0.1~0.4
TV 2.5~5.0**

* Koch, H. P., and Lawson, L. D. (eds.): Garlic; The science and therapeutic application
of Alllum sativum L. and related species, p. 42, Williams & Wikins, Baltimore, 1996 K&
D=7 —Z5IH, ¥ A== HREOKE & HITHEL, £ L7T7 Y % HPLC IZ
THIE L7z

e FERE: 4= =27 Ofe, =2 =27 OofE (FIaEE) |, p96, 2000
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Figure 1-4 Organosulfur compounds derived from garlic.

Hih; fERE = =27 OoRE (FIaEE)
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Table 1-3 L= =27 HDOEELEHKL

A=Yy H—=VU vy FAr=

A= n B

g R X IFEANL kL—F =7 ==/
i (AGE)

TUA +++ N.D. N.D. + +++
T U A RHE +++ N.D. N.D. N.D. N.D.
TV N.D. N.D. N.D. N.D. N.D.
=L UFA U N.D. N.D. +++ N.D. N.D.
TR N.D. N.D. ++ + N.D.
TUNAILVT 4 R N.D. +++ bt + +
y-ZNEZIN-S-T VU +++ N.D. ++ ++ +++
VATA
S-TUNAT A N.D. N.D. +++ +++ x
S TUNALVIT NI A N.D. N.D. N.D. + N.D
TA v
T B +++ N.D. +++ +++ 4+
A\ AL ) —)LH IR = N.D. N.D. U +++ N.D.
“¥A
TG RI-T IR = N.D. N.D. U +++ N.D.
F-4 U N.D. U +++ U

+++, ++, +, =, ND: A= =7 1g ITHHE L7k

=N

=2

ZZi 1mg Ll l, 0.2 mg~

1 mg, 0.05 mg~0.2 mg, 0.01 mg~0.05 mg, 0.01 mg LA . U: K FElii,

W=V w7y —f=r =7 ORETIERER, T—V v I F AN o =0 B RT

13



A A UKKRGIRBBR S ST A AN, ANV~ L — | A= =7 B KREHT T
L 4 BEREIRICKRE., Byll=r =7 g  EkRE () ShEsm, M= =
7 A= =7 KT 1 RERIINEL,

Hh IR = =27 oFF FIRELE) 4. =2 =7 Ok, p.107, 2000
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B Apk= =27 fhiiE (AGE) 122\ T
gl = =7 itk (aged garlic extract; AGE) (ZAT A ALz E=r =7

LK ) —/HT 10 » AL ERER S, B LB aombik e, A=
=T LIFEENDSICHIEWDRH H, AGE IR E EN DR E LT,
STV AT Ay (SAC), SSTIVNALVAT v AT A (SAMC), vy-
TNEIN-ST VI AT A (G-SAC) 72 EDOKEMA & UALBE M OFAEN
T 541 % (Tablel-3), AGE DA A ILEMOFIERIL ST UL AT A v
MibHE L, EREER DI THLHEEZLZENTEDL, —H, 7y, B
SNTVFA U, TART IR EDORRENEA A ULEMITE ATV, E o
®BEoA A vibdmE LCambns YT IUNALT 4 K (DAS), U7 Uy
ANT 4 K (DADS), VAF NI ANT 4 RIpEDT VNV ANLT ¢ REIZIZL
ELNFE LRV, = = Z IR B VNIT L A ER VAR E L
TEIFbD (Figure 1-4),

ZIVE CTOEITIFFE T, AGE [ZIFHUEGZNR ., REIRiE2h R, Huis b 2.
PRI BT £ < OAEBRBSREN IS STV 5,

Bz 13X AGE OHFIEEZNR & LTk, KIBIIERGE x5 & L7z BRRER
IZBWT, FTERE DR MG R R ST 5 (46), £72. B MRGR
FEFRRRE O HEFEINHI SR AD 0, KIBEFA L EAR T » MIxhd 2 @55 A
HIZNRUB)MHE STV D,

Z LT, AGE OESRERITZIE & L <, FF#EEE TOMF natural-killer
(NK) M O TE M TLHEVE (49), Sarcoma-180 M A~ 7 2 T D NK i 7H
EHI(B0, 5D SN TS, S6IT, Figbzhie L TAGE 15 L
7=~ 7 A C nitric oxide NO) DL R LA 3 #E ST D (52) . — T,

15



NO [FTMEIZ Ik LTl LR EO T I OEH A ST D, il i,
Reynaert 513, NO 2MEEORF B TIEME(L L, 7R h— 2264 28
BKF NF-xB 242 2 & T, BEEREIMET 22 L E25R LT 5(53),
%£7-%D—7 T, Mannick 51X, NO X7 R b= RE&FEST L5 H 2 —FD
VAT A AR E = b a vl (Snitrosylation) TARIE(LEEDLHZ ETT
RNE—=V A%EWEIT 22 2R LTNDGL), LPALERLZNETDOE A,
AGE 12k %5 NO ERAEH LG OFRE & OBMRIIAHTH 5,

¥7-. AGE OHuEhHE L LT, AGE 25 LI E#h A~ 7 A TIIRE
HHEMEDRTUET 5 Z LR E TV 5 (55),

— AU D BT LR R L PSR BRI T D 2 &N TE D,
PRI RS T 59 287 & LT, SUBRLIERIC X 28R 22 TEMERE 3R DR /E
. FFIORHIEESE > R 7 7 A P450 IS E SN DA O EE T 25 7
= — X T RPHREROIEEEE ST 2 Ll ka8 EONE L, £ LT, 7
WEFH S hT U AT 2T —E (GST) ITRE SN DTG4 FR
PEWEORAIT K2R & RAEEICEE T2 7 = — X 1T REEEHRE O LER
#Foid, £ LT, FUEEEERICH G T 28MF L LT, 84 L7z EgH
BTk~ 2 e M LT K D B i B 1 NE BRI~ E R @ & T D
FEIRINHOT AR b= ADOF KRBT H LN TE D,

MNINTELE TR DNA O A FIUALRFE R EOTE Y = 2T v 7 BN
ELR & 722 0 FIET 2B TH 203, L DFIK O — DI OB SO FE T4
Uit R 7 U — 7 O VI X 2 (ki) DNA 15 (32) BB by
FFEMERGHPEWZ L 5 DNA FIAFERLA 5| & 2§ DNA ZEAHE Z4T
W5(9), Je TR TIE AGE 12 X 1R IR R EERRC, JRHE O Ee L fE
RABRENTHE@D, o, =V =JHERKSTHHI T VILALT 4 K

16



(DAS) 1%, DMH ZAF LTV ¥ A% ) — (MAM) (2 2% T
b~ v s P450 2E1 ORHHEEZIK T &8 (66) | M@ a AT 25
N a R = e vy T 2 iAW T B D
4-(methylnitrosamino)-1-(3-pyridyl)- 1-butane (NNK)?D /4 k7 /L5 b KK~
O &I 2 2 L B STV 5(57),

ZLTGSTUDP-Z vz /)i T A7 =7 —EiE, MAM 72 & D4}
RN B E AR BYEE T D A POS ZARET 5720, W E O
TERICBWTEHEREEZ R T LE2 6 TEY (58) | Liu 51X AGE @
REHEGEIZE->T, 1,122V AF LR X7 » k5 +  (dimethylbenzlal
anthracene ; DMBA) CHJE#HE L7= 7 v MELERH OFRAERES OB, B &
W7 v ML O GST 1&MED R/ & 7V & F A o moflz#s LT
% (59) .

Fio. = =72 KD NEEGIE OHEFRIZ OV TIE 1957 420 Weisberger &
Pensky (2 X 2608 E W 2 < OBFEHE R H D, AGE Tk, vV AIZ
it L7z Sarcoma-180 (= 7 AIEH MM O BFEMBI SR R Sh
[FIRFIC Sarcoma-180 Ml 2 1A & L= NKIGED EH B3R ST 5(61),

INHOETIHREZE LD D L, = =7 kD AGE 13RO
AEMELIESR (CYP450 2E1) OIEMEAR TIEM &, GST D& SOSTEMARIC &
L - PEHWER OTTEIC L0 . B THIRRERIET DL EX DL LN TE
Do % L CHREMIMOTEMEIIT X0 pafiia o 858 2 30 L T2 rIREME S B R
bNd, LnLaenb, AGE BEIZORE « #ITICHG A2 RITAHATH Y,
AGE OFEFMERIZOWTOERBF I H oIt S T 67 AR AR %

Uy,

17



BEH ARBFEOBR

ZIVE TORATHIEN G . AGE (213 b 2585 Al 2 15 M b 9 2 (U EE R
(CYP450 2E1) %58 S ¥ 21EH & GST IZ L 26 SUGTTHEIC X 5 R EY
Hodfn - Rt 2l S5 EH RSN TS, S 612 AGE [3fuEitlas
EHEET A2 &b RESNTVD

AGE OHUEISE RT3 2 e4T49E & L Cid, Tanaka ©1Z & 2 KGHRIELR
ABE 2R E LR RRICE W CHEREO B AMEINR RS TV D
(46)73, ZOMFITH BN E oo Tnen, F72, Katsuki D IZLFFEHE Al
(DMIIZ L D KIFGEET VT v k& FWIZ#F%E T, AGE 28 ACF CfEE O A4
BAERTIELEERREZ L TNHUA8), LNLED—FHT, Perse HIiX
[DMH #5132 O EED D3 2 on 37260 Tl C DA
(CYP450 2E1 72 &) IC#E%E 5.2 2 FM 135800 & = OIERRBRICEEEL 5 2
bo | EFKLTNAH(), Katsuki HOHFSEIL, AGE &\ 5 FEHF OFHE T 15
MR A FIRIZEWNIETH H 72O AGE IZTHBBILEHZ &SmO T v MIHE
A5 L. AGE OFETUIZIREZ /R LIZEHERZETH L5, AGE 253
FEME O ZEEHESETWD Z & TREIMSI L2 rB 2 6, oF
V. AGE DS OFRF IR L THHIIRZ R TE S IR TH D,

AGE |2 & 2 HUBIEAN RIS OWTHRET 5 BT SO TRIRIR & iz 5
DFEBFEMHNIRICOWTOMREBEETH L EEZ L0, THE TOFETIE
AGE DMESORE 2 8l L 7o 1372 < L G ~x3 2 A 1 = X AT
DWTOHFFES 47 TR,

Z ZTARL T, RIBEFEREET VT v b2 VTR REICB T
%5 AGE OIEFEHROMEINFEERIE L, ZOA N =X LEMATHZ L %A
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:jﬁ j(ﬂ%’ﬂﬁi%\é%%'}:/l/i w7 k 75_»%[/\7": AGE O)HH%%;%%

H—H XL

K738 FERTIL, ~ 7 AR T v T, azoxymethane (AOM),
2-amino-1-methyl-6-phenylimidazo pyridine (PhIP). 1,2-dimethylhydrazine
-2HC1 (DMH)7¢ E %2 859 5 R 213H S (62), 722> TH DMH X° AOM %
MW7y MR ERIEL, B b CORFEMERIE & AL L 7o /ifikig 2 7729
JRK FAVWDBNTWEERTH D, ZhbOREAIZHVZERTIE, v 7 AR
7 v NORIGIZHAET D RBP4 e & Lo R e s BB & 41T
BY., EHRWEORGDO XA I 7IZLY FETHRCTUEG T RS R

DWTHRGRET 2 Z LN TE D, Bz X, HmE 2N & 575 2
CIZE-T, BENOREEE TORBRIZOWVWTOFETIREERTDHZ
EMTE D, —H., BEUEEN LW EOKRG 2GS 2 2 & TRED Y
RE—Ya RISy VEBTOEEOREMGIIRERGET 5 Z &
MRTE 5(63),

ARETIL.AGE OB HEIRRICBT 2 PUEESH R ERET 52 L2 BN &
L. DMH (T kY BELHZ LT72T v M2 AGE Z#ffsE7, £LTT v
N RIBAEIEC F8 A U T RSN 2 % 5 o B 5 I i B (aberrant crypt foci :ACF),
JRIE e 2 R B AR RO ISR L7e, $£72. AGE 2SR O BREEEIC 5 %

% 5O A S A L B TR IE TR L 72,
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M MER L UU5E
FH—1m fEkEy)
ARERIZIE, BAF ¥ = A XU AN—KRAXHENOHA LT 4 #BilmA X

SPF/VAF Z v & (R#i4 ; F344/DuCrlCrlj (Fischer)) 26 PCZ 1 J[E 0 T
fiil B I A 1R CHEBRICH Wz, RBARFERIT, BKBRAFEHEEESD
ROEAFE S 11HA004 ) E/I-bDOTHY | REOERBRENYEICIB T
24+2°C, 12 R BARE OB IR TITV, WBALR B R AR L Q8 2 x5 &
T LGB T A MmEHLE CERR 17 47 A 8 HHfT) (2EV, Eha L7,

IE e
k= = 7 fhii (Aged garlic extract : AGE) 1X, AT A4 ALzE=r
=7 &ETNa—Z 10 » AL LR L, Aihi - B L72iRISTH Y | 5
KEGERAS . URR) »ofbh s, FEEBICHWEENIA Y = 0 2V EERE
TSI GR) CIRGERIE U7, AGE IREIEEHISEBRENY) H [E T FE A
EFMF (AU = ZVEERE) 12 AGE OFEE RS LT 3 %wwiled ko
I L7z, =2 he— L fEHE, AGE gEERELEFRIEDO A7 v —X

— AN 2:30ay ha— Ry KX —% MFIZHIM L TR 7=,

B BMERA V2 —b
7 v MIFERBMGIFIARE IR BV 91248 (55 1 B : 10 Pt % 2
FE10PL, B3/ 5L, HARE 1L (IR T T, HNN-UAF e K7
¥ v [ NN-dimethylhydrazine dihydrochloride: CHsNHNHCH3-2HCI1 ]
(DO741 : MR T2 S, B, BUF DMH LI87) Z/ER K (K
BARTE) (KRERFEHRASHE, #5) BB, REBAKEF Y TLAT
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pH6.5-7.0 [ZAMEE L7, 1. H2. H3HDOT v Mk LT DMH ik % 1
IE&H7-0 0.3 mL F2, 20 mg/lkg 7 -o%H 1 A5 8 0], WHEE Fick G L,
1B LU 3T EFERYMA2BEC Ty bo—/LiE %2 3 BB S8, 2
BEi3 DMH O 58I Tdh 2 BB 5 8 BEMIT = v b u— LAk 23] L

9 i H LARESEBRHE T & C 3 WAGE IREHE R 2 B BT L7,

1R, 2 BEITERRBAL 8 M E CTIIAME 1 7 — U CTRE L, 9 BMAMURIL 3
r— (408, 3P, 3PL) TEE L7, £ LCT1EE 28, 4 BRIIE6R 31 08
Hizv=F vz —7)V (15401-45 : T HT7A4 T A7 5 WMEET CRIE L.
FEacte. FE%Meidn COMet, M. ATie, Plisl, Welet, Bie. =L, = LAENEDD)
OEEZHEE L, WIRFTRE & bRk L7z, 3 #ElL DMH AT T35 8

A& TS ERRFIEIC L0 i L7z, (Figure 2-1)

B TCORECERTIIAEKEZBHREBRE L, £7 v POKE, £75—TTO
B, YUKEITMEENE L, ek L7,

22



Group 1 (n=10)
DMH

Group 2 (n=10)
DMH — AGE

Group 3 (n=5)
DMH

Group 4 (n=1)
non DMH

YVYVYYYY

Basal diet

YYYVVYYY

Basal diet

Basal diet containing 3% AGE

2212222

Basal diet

Basal diet

1w 8w

¢ : DMH injection

Figure 2-1. Experimental design. Group 1 rats were administered with subcutaneous
injections of 20 mg/kg body weight DMH once a week for 8 weeks and fed a basal diet
throughout the experimental period. Group 2 rats were administered with DMH similarly to
group 1, and were fed a diet containing 3% AGE from one week after the last injection of
DMH for the remaining experimental period. Group 1 and 2 rats were killed after 31 weeks.
Group 3 rats were administered with DMH as in group 1 and were killed after 8 weeks.

Group 4 rat was fed a basal diet throughout the experimental period without DMH

treatment.
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FUNIE KRR O R A R
7 v MERIRHSESC IS L2 B W, w5 2 fEmh7 mIC OIBE L. R KGR

WZFA LT BRI IR C X BIEEIC OV T F DR KR, Ik, RAESMNZ T

H

B U7, RIBIE 10 % PEREE AL~ U ik (060-01667 : Fieiiisk T3 . Kik)
T 24 BRI EE LT,

B IR B (aberrant crypt foci :ACF) JHITE : 24 B R L~ U VU [EE

L2 RIG % AKGEK THE%, 0.2 %A F L2 70— T 5 pfgeta L, KIZR

B L 7OIRAE CTEMKBARMSE (Nikon : 10 f5R) MW T, BEBZRW - RIBAER
ZHA L7 ACF B L O 4 LIm R IRE (aberrant crypt: AC) #t% &t
L7,

HARFHIBLZS - ACF MER DB EZRWIZRIEERZ 8 %5 L. & bICHti

FENZ 3FZTHnE, ERIEEIL, 2L TEnThazlty MIART,
774 A EEART 0y 7 EERI LT, 0%, I 78 F—AT4 pm ()
LM T~ b2 U > s =4 Yy (HE) REEAZER LZ, K
MR FAIBLZ T, R IR B (5 8 WL ; @t ik tt) (6D
JERAEE « JRER L2 50 HE Lo, MRAE oD JAARLRE b L B SRR A o A5 SRR R
e FARIE L 0 L, OB L LT, o bR, o b
PR AR LRI . KRR . FIBRMIE IS0 LTe, S D ITIRE ot
EERE L LT AR M), RIS R (SMD), [EA /5 P (MP), SERRSE 1 1358 H
L TW7RVN(SS), Bz 2 TGN R HH L T 2 (SENT/r MR L 72(64), 7=,

“ﬂi}

KI31E Rosengren H(1977)DMEGHICHEL . M. A5 (proximal), &

[t (flexure) . EALAE I (distal (250 1 72, ITALRE IR ERE 2 A9 2 8050
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E L. FEIBHEEESCT v M XV D0, REEDOK DV G ILFHANZ 20F
TH 8em & L, ZNLLTFHEERE Z=mARE G & LTz,
HE 9602 X2 KIGIEE O . KIGEO/XT 7 ¢ a8k 4um) 2%V

T RT 7 ¢ AVER . 100, 90, 70 % &/ —/b (EtOH) 245 5 4y
MEET 5 2 & CTHAR L, AEAKIZ 5 DEE. v~ ¥ —~~ F¥ U Uik (3
07774 0T w7 Ve N UASE, B I 2 R A L, WK TFO
AKIEKRTS L, =42y (B2 777407 v 7 Vv _Usklatt)

SyfEl. MIRRE - M A YA LT, AKEKRT 1 RIS L, 3 4372 70,
90. 100, 100 % EtOH TI/KQAH L, ¥ L T3 HEMMLB LA T A F

Ao Tror=a— (A7) TEALL,

5 A Gtk D S Yt (PCNA)
KNG D REIE 9 2k kD HEFETE M % anti-Proliferating Cell Nuclear Antigen ;

PCNA) #ifk (Clone PC10, Dako, Denmark) TiHMiiL7=, /X7 7 ¢ > alHi)
A dpm) ZF > L ThHANT 7 4 1%, 3 %ill{t/kFE/ A 5 7 —1 (MeOH)
T 30 MBI TNEE~ LA F > X —B &2 RIESE 7, 100, 90, 70% =X
J —/(EtOH), K&K, PBS IZEE (% 547) L. F/Kf1S 7=, Dako target
retrival (Dako) (Z{R{E L72#fkA 7 A R&&E T Lo ¥ CbIEERTE CTHIEL,

W T 5 2 L THUFIRIE L7-, PBS T 5 [fiR1EH%., 200 fi5AR L 725t PCNA
PR ARG T lc o, AN T 4°C, —BRE S¥7-, PBS T5 %) 3 [k
L., B4 TF Ut~ 7 A 7 By MUK (biotinylated link, LSAB2, Dako)
AR A T A RIZHARIRIN, =R T 1 R SOG 872, PBS T 5 47 3 [BIVENS L |

Streptavidin-HRP (LSAB2, Dako) # ik A 7 A FIZEEERMN, iR T 1 e
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RS 7z, PBS T 547 3 EIVES L, iR {kk#E LRI L7 DAB (3,3 - ¥
TRV UIERRE  AV7) WIRICRIE L, e LT, bt
D~ hFx U T 10 BRERERY G LTz, £ LT, 35[3 2 70, 90, 100,
100 %EtOH TH/KME L, EHICF LU T3REMUE LTm AT 4 K&
YT T r=a—TEAL, BFEBRHEE () 3 X) TEIZE L, HE AT
0% J3 SRR LR o e BRIBUIE | MU |2 0 B S LT MRk 0wl 2 PCNA T
et UTo, B0 SN2k 2 PCNA PRI & L, Bl S -k
Z PCNA 2R & Uiz, BREEIC DWW TR, 2240 5 JEBIRREE O/ 2 FEAm
L. BREEIC DWW T, RRT L CHERR S V7o & B 3 JE B o i o LAY IR Mg %
A L7z, JRZSHEARIC 51T D PONA Byt aRid, (AP, B ERA A + B2
f) X100 TEHER L., HH L7z, S BHMRB L O Imaged Y 7 h U =
7 (NIH) %Mz,

AN R v U
YRR TR O N -2 TOREIT FIIME HAEHERZAE TR Lo, AEEREIZIE
unpaired two-tailed Student's t-tests ZfEH L7=, P{E72S 0.05 KD &
BADHY LHE LT,
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B AR
—IH  DMH |Z X 2 38 ALEE D 22 4 PR GIE
AFFEIL. EERBFTRRICEBITS AGE OFEE S EIZHOWTHET L L0

ThHV ., AGE EBEIFHLARFA T DMH (T X 2B EFEPMEICEZ -~ TnDH T
ENEBETHDH, &I TAKRG TIX AGE BEIBALAFRFIC DMH 12 X 553 mi5E
PRI S TWDENE D NEMEE LT, MEED7ikE LT, 8 ® DMH ALz
w2727 v b (Group 3) Zf#H L, KEFZEIZHAE Uz 26 IR H(aberrant
crypt foci: ACF) % il L 7=,

ACF XK IG5 AL O W B i I B2 S DI AR A CTd 5, 42T D ACF
PIEGCIZBE T 2D TRV 4 LA 2 5 WEDES LTz ACF (358
FHECA B A A~ — I —ThdEEbNTVD®, BIETHAS HWS
NHNAF~v—T—ThD (66),

Table 2-1 {Z Group 3 7 = ~® DMH LE#& T Ikg ACF $tDfER 2 ~7, 8
[flo> DMH A% fi L7422 T 7 > b T ACF O34 %R L. ACF ik
114.2420 {8, rat Th o7z, £, FERAIZRECICZB ST 2 WTREMEA @V 4 %
2 D WENPES LI ACF b 2.0£1.0 f,rat 842 L T/, —J . DMH &3
i X722 o 727 v b (Group 4) 13X 31 BHEFATH ACF OFRAETIHERR S L7
ST, DED ., REBRTHWZ DMH 712 b 2—/d 7 » Moxh LTk

(CRFEA G AL 292 & AR S AL, 9 3 H LABEIC AGE #2884 B4R L 7= Group

X, BBHFELPEZ > TNDT v MZOWTHIEEEPRIETE 52T
HDHZEDVHERTET,
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Table 2-1. Total number and multiplicity of ACF in the colon tissue.

Incidence ACF with more
Group Treatment n Weeks Total ACF®
(%) than 4 AC
3 DMH 5 8 100 114.2+20.8 2.0£1.0
4 Non DMH 1 31 0 0.0£0.0 0.0+0.0

N: number of rats per group, weeks: experimental duration.

® number of ACF per rat, means + S.E.
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FHIH RE, SR, JUKEHER
B OMRE, FEE, FUKRETEYORFIRELZEE S 2 L TEEREE L

72%, Table 2-2 |\ ZffHIRF O AR E, FEBAE, FHPOKELZ £ LT,
% LT, Figure 2-2 (BRI T OKEHRE (A), EEEEHERE (B). HUKEHE
% (C) Rz,

ZOREFR., AGE ] 72 Group 2 #EiF= > hr—/L#E (Group 1) &tk
L TIREICKRE REWT o7z, £ L TaFERMIMZ@E L TEEE, ok

BEICRKE 2B W IR0 T,

Table 2-2 PR E, VFHRAE, FHPOKE

Body weight at 31 ] Drink water
Group Treatment n Food intake (g/day/rat)
week (g) (ml/day/rat)
1 DMH 10 401.0+8.6 14.6+0.1 20.0+0.4
2 DMH—AGE" 10 381.0+7.4 14.5+0.1 20.6+0.4
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Body weight (g)

Food intake (g/day/head)

Drink volume (ml/day/head)

Figure 2-2.
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KE(A), BifE (B)., SUKEHEE(C)
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F=IH fReRE
fEH|RFIZ Group 1 & Group 2 D427 v SOOI, i, ATl BRs. ek, &
ik, =2HL, KEEE EIRIERGMERR O EE A FHAI L7~ (Table 2-3), AGE #EH#fE & =

- Nfr

v b — B Clggs EEIEWIT 2o T,

Table 2-3  fiF:5| Rt a5 B &

Organ weight (g)
Epididymal
Group n
Heart Lung Liver Spleen  Pancreas Kidney  Testicle adipose
tissue

1 10 1.04+0.01 1.56+0.05 7.87+0.21 0.72+0.01 0.75+0.05 1.01+£0.03 1.64+0.02 11.6+0.51

2 10 1.03+0.02 1.55+0.04 7.62+0.22 0.71+£0.03 0.77+£0.07 1.00+£0.02 1.64+0.03 10.0+0.56
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FHIUIH AIRAIFT AR CRE &, 8L, )
DMH (2 &% 7 v MRIBILFIREET VT, & N OBIENER G & B L7

B PERY 2 TR OMARR PR A T 72 IR iV S i Tn5(66), £ L
T, RIGHIEREIZREAE LG A2 BT 2 2 SI3HUEG IR EHRET 2 b o
EHEBEDOEWHIETH D EWVblTnd,

DMH T3 S DI OTERRIL, KO TR WK K0 | BEER (D),
A (ID IZHETHZ LN TE5H64), LT, BEEM D xEsic, A

M Ip (A RZEEFD), MAZENM Tsp (EDT-E 0 L), BN
Is (EDRW) IToshd, 70, BENT- &0 LAaWERZRiEA (1)
EREOY, RmEPEEA - Ma (REMENCH Y BB o72), Rl FHA : b (K
Ao < ROEPE(L) . RmbaME - Il GEmAA DT (25
HIND,

— M E T I R T R AR R 2 & (24T 4 5 adenoma-carcinoma
sequence 7= E LS TH Y | KA1, FAE RN ORI T E~RHET 2
de novo fEE &5 (67, 68),

ARRRFITIEL, MHRIRHCHRE U727 v b RIBZ e 7 i BIBH L. PYIRAYIZ
AR ME S O R AEBE . HE, KRE S, S OB E BAEMI AR L
7=, Table 2-4 (\ZNESF OISR FAL, EFORE S & F LT, Figure2-3
(ZHLR{RI 8.5cm (ZJEEEAE 8mm o #i A MEIEE (TIsp) 2 F8 8 L 12 REH 2 KIGT:
B2 d, EBNILMICH Y . A2 TR Th 5, WIRAIMEG O3 A KRBT
Group 1 (10PE), Group 2 (10[5) i 3fHTH V. HWEOEEI HBAE LT
7w MIZenoTo, & L THIRFT IS THEER SN2 ToEEIIMEER oM A
FZMEEZTH D . WL bR hE, EARIEICIEE L Tz, AGE EERRE
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TlE =z v b —/URE L bl U CAIRPIES SN EVITE) - 72203, A &
ZIX 70 00 WIRAIEE O LS EEA A LTz (5.0£1.5 vs 7.3£1.4 mm) .
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Table 2-4. Incidence, multiplicity and size of gross colon tumors.

Group Treatment N Weeks Gross lesions

Adenocarcinoma

Tumor diameter

Incidence (%) Multiplicity”

(mm)
1 DMH 10 31 30 0.3+0.2 7.3+1.4
2 DMH—AGE 10 31 30 0.3+0.2 5.0+1.5
3 DMH 5 8 0 0 0

N, number of rats per group

* number of tumors per rat; means = S.E.

Figure 2-3. Macroscopic feature of DMH-treated rat colon. Gross feature
indicated with an arrow is diagnosed as semi-pedunculated, Isp. The tumor

histologically shows adenocarcinoma.
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FHIE ACF O E AR

B IR (Aberrant crypt foci : ACF) 1%, KIpkiERmA2 2 F 1L 7L
—TCIRGT 5 Z & TR S D RIGREIER O RAIBRIEDIRAE TH Y 1987 FIT
Bird 237 V' &% ¥ A X VB LTz~ 7 ARG THELIE L 72(69), Bird i3 ACF O
FL LT, WIRMIITEFICR A A, AF L7 —ICRERTHIREDEE
DT, EFBRE IV REVIRENOKD, & LTS, D%, ACF (33
HANE L7 o idE (66, 69) 7217 Th< | HEMERGEO®m Y XA 7O b
(70, TD THIER SN D L D170 R ORHEMRZ & L T EST 6D
X927 oTlz, L L2, HEOMETIZ, B AT = Z X TEBER
FMEL I L 72 ACF O J%% (B-catenin accumulated crypts: BCAC)73, J#1k
EHRETS LEDbILTVD (72, 73), £7=. ACF O—#ix APC X° KRAS &
(B DR A O BEREIEI & 1 o T U IR 22 & 0 LR NIESE 477 L (T4, 75),
Z v T 4 HZ 25 REIRE (Aberrant crypts: AC) NVEA L TEKA L
ACF 1%, FEaHilc AN 72 A A~— I —ThdH LI TWbH7 (66),
BIECHIRS HWOND N, F~v—T—Th b,

Figure2-4 |2 KIBHEEF E 2 A F L > 7 —TYueta L7 {17 ACF 4%
Y, KIGOIEF T TIIBAIE LW REREE S HEGE S22, BRI
R ZE TR KA LI o I S A L. RSN D,

ARETIE. AGE 12 X 2SO EFIHEIR ROV THEET 5729, ACF
BAZ DWW TR L 7= (Table 2-5), £ LT, TIZND 7 v b THA L= ACF
B OMEA LT 2% Table 2-6 IC % & 7=, DMH L#EE (Group 1) Tl
ETHDT vy P TACF 3FEALTEBY . £ OFAMENL 245.6+29.3 fE, rat T

o7z, E72. DMH B IZ AGE Z 488 L 72 (Group 2) IZBWTHETD T
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v N CACF 3BAEL TEY, ZOIAEIL 178.4+25.7 {8, rat & Group 1 &t
LTI LTz, S SICHEBALICESEM NS D 4 > B2 HIENEE L
72 ACF {22 Cld AGE Bt (24.8+4 {#l /rat) X = > k 7 —/LEE (50.6+10 {#,rat)

WZHEARTHEIZED LTz,
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Figure 2-4. Microscopic feature of multiple ACFs of theDMH-induced colon (A).
Colon tissue was fixed with formalin and stained with 0.5% methylene blue;

aberrant crypt foci (ACF) compsed of 5 aberrant crypts (B). Original magnification,
x10.

Table 2-5. Total number and multiplicity of ACF in the colon tissue.

Incidence ACF with more
Group Treatment N Weeks Total ACF®
(%) than 4 AC*
1 DMH 10 31 100 245.6+29.3 50.6+10.5
2 DMH—AGE 10 31 100 178.4+25.7 24.8+4 4%

N, number of rats per group; weeks, experimental duration.
°humber of ACF per rat; means + S.E.
“ number of Aberrant crypts (AC)

*P<0.05 vs. group 1
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Table 2-6. Number of ACF with aberrant crypts in each rat.

total

Rat ID Number of aberrant crypts in ACF

ACF

2 3 4 5 6 7 8 9 10 11 >=12

Group 1-1 67 73 43 29 15 4 2 2 0 0 0 235
Group 1-2 43 51 46 21 12 6 7 3 1 0 1 191
Group 1-3 95 92 50 27 7 8 3 0 0 0 0 282
Group 1-4 64 73 43 15 7 4 0 0 1 0 1 208
Group 1-5 82 61 37 12 1 1 1 0 0 0 0 195
Group 1-6 76 102 78 36 29 10 5 5 2 1 0 344
Group 1-7 28 25 20 2 3 2 0 0 0 0 0 80
Group 1-8 78 61 40 17 10 2 0 1 0 0 211
Group 1-9 69 88 66 27 24 10 5 4 1 2 0 296
Group 1-10 94 128 77 46 39 14 10 3 1 1 1 414
Group 2-1 51 52 39 19 1 2 0 0 0 0 168
Group 2-2 13 10 6 0 0 0 0 0 0 0 29
Group 2-3 84 76 51 21 12 2 1 0 0 0 0 247
Group 2-4 86 64 45 16 9 2 0 2 0 0 0 224
Group 2-5 55 74 44 17 9 3 3 1 0 0 0 206
Group 2-6 89 103 72 22 10 6 3 0 1 1 0 307
Group 2-7 33 25 10 2 1 0 0 0 0 0 0 71
Group 2-8 50 50 27 10 3 3 0 0 0 0 0 143
Group 2-9 55 69 48 14 9 5 1 0 0 0 0 201
Group 2-10 51 69 35 17 9 5 2 0 0 0 0 188
Group 4 0 0 0 0 0 0 0 0 0 0 0 0
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FOSIH R BRSO Rs SR
— RN IEE IR ZE D ACF 76 1iE (Adenoma) (ZHEAT

L
J% (Adenocarcinoma) |Z#E9 %5 Adenoma-Adenocarcinoma 2% B[ F ) T

FINEBINTWN5(Q2),

ARRETTIT HE Yo U 72 KRR 2 FI O CTHE S 4 993 BRALRR 7 AL IR E &
BRI L. ZNENORME - MU - IREEABIZET 52 LT AGE ©
FURE I B OV THREE L 7=,

JRIE LRI CTH Y . 2 O R DEL R RTARE  (mild
atypia), "4 RAREE (moderate atypia) ., i SRAIPAE (severe atypia)
IS5 (64), Figure2-5 (ZARNFM ek & or 7, R JE AR E
(Figure2-5 AL, IEH B ERME LY bEOBEIEMENEE > THDH A, KR
A E < | BTV R ML U, B OB A 7R3, AR WM iE 23 1E

WEETHMT DIRETH D, PEERAPIE(Figure2-5 B)IE, A fafko:
DREETHESERL, KOARFEBRONEELTEHETH D, mERA
iR (Figure2-5 C) 1%, M < A LIeBER K/AARRICEE L, &/ Ml R
HEED . WEOEREICE THOTWD T2k & ITEPER TRV B OMRME
REINTNDLTED, BIEOHPFHNE H72 T 2 LN TELHRETH D,

Table 2-7 ¥ X O Figure 2-6 B (273 X 912, Group 1 TIZETHT v b T
HRIEDRAZ MR L., 1 LhH7- D ORIEEIT 32.4£5.0 5 CTH -7, —77. Group
2 TIIARIERAEZIT 90 %, 1 VLdH7- 0 OIRIESIE 12.5£2.7 I TH Y . AGE EfH
FECIMIESS A B IR T L7z (Figure2-6A), & 72 IRIE O A AL 3-A 0 72
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G & bR T 1 2 B IR~ B T RN [ 2 8 D D FER G A% : proximal,
FERGH IS © flexure, BAZAERS @ distal) 12531, B EAL CTORREELIZ DWW T
WAE 21T > 7= (Figure 2-7, Talble 2-8) . ¥T{Zfi i (ZIZBRIEDFEAITIT & A EBL
LI AR, EALR IS T OB AT, AGE BECTHEICHHI S
TWe, E51Z, Group 1 & Group2 D47 » K CHE, WEERE & B s
AT D E AL, B ; 62.024.1 vs 76.6£6.4 (%), FEEE ; 32.4+3.5 vs 30.8+5.7
(%), R ; 5.6:1.4vs 1.6£1.1 (%) & 720 | &ERMBREO/FELD, AGE 261
HCTHEBITKR T T RS 5 7= (Figure 2-6 B, Table 2-7),
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Figure 2-5. Histological features of DMH-treated rat colon. (A) Histology of
adenoma with mild atypia. HE, x200. (B) Histology of adenoma with moderate atypia.
HE, x200. (C) Histology of adenoma with severe atypia. HE, x200.
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50 P=0.003

40

Multiplicity of adenomas

0
Group 1 Group 2
120%
3
0 L
5 100% B Severe atypia
s P=0.037
S 80% - _
_qg, U Moderate atypia
< 60%
o
8
5 40%
=
2 B Mild atypia
2 20%
0%

Group 1 Group 2

Figure 2-6. Multiplicity and distribution of microscopic colon adenomas.
Multiplicity of DMH-induced colon adenoma (A). The percentage of adenomas with mild,

moderate or severe atypia (B). P corresponding value of group 1.
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Table 2-7. Incidence, multiplicity and distribution of microscopic colon adenomas.

Distribution of adenomas (%)

Group n Incidence (%)  Multiplicity Mild Moderate Severe
atypia atypia atypia

1 10 100 32.4+5.0 62.0+4.1 32.4+3.5 5.6+1.4

2 10 90 12.54£2.7%%* 76.6+6.4 30.8+5.7 1.6+1.1*

*P<0.05, **P<0.01, vs. group 1
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Figure 2-7. Localization of colonic adenoma. The colons were sectioned into three parts,

proximal, flexure and distal colon. Number of adenomas on each sections were counted.

P corresponding value of group 1.

Table 2-8. K IRIEZE A B D LB FFATG

Group N Multiplicity
Proximal Flexure Distal
1 10 0.20+0.20 11.10+£2.14 21.20+3.24
2 10 0.00+£0.00  4.70+1.30%* 7.80£1.83%*

N, number of rats

*P<0.05, **P<0.01 vs. groupl
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BRgE 1 LM E DR ThH VU . B OEWIZ XD S, eBEIE. &
I ERE R AR (Well differentiated tubular adenomarcinoma; wel) & #1431k
RE IR (Moderately differentiated tubular adenocarcinoma; mod)(Z %548
I 564), = LT, RoBARRE L., K bR R AR)E (Poorly differentiated
adenocarcinoma; por). ¥4iZJ& (Mucinous carcinoma; muc). FJEg fll fr &
(Signet-ring cell carcinoma; sig {2/ E S5,

B 72 KD bR XML o FIAE BRI CTd 525, @ (BB IR IR
OF#E LT, WE2ld 2IE PR TRE < IEF2ME R I D &30
O @m M AE B2 R4, — 07, ARSMERVE R 1. IR T RS SRR C
BHED/NSWINEEAERDLNT, FWHINOZ S BLG ERETH L H DT

Ein

bn, T LT, RoREREEIL, WMEOTMETH L, £z, KR
RSN Z EORGR Z PEH U, RHEOREEI 2 T 2/ T 0, FIBEHRE (24
RIPIZARRIR S HTRE UL AN XRIBRIR 2 223 2 D IRE TR R IRE O H IRV T
»H 5 (Figure 2-8),

Fro, MHBEROTRER T, R TR IC S, REE S LT S
DEEENICE E > TWDL DR MR TEIZEEL DN SMIZHEHIND,
Z LT, TR e LCEELAEAHENICHEEL bDE MP, fiExBEx 50
BRI ITFEH L T2 b o & SS, A BA THZATREL TV Db
DA SE TSN 5 (64),

Table 2-9 (2779 K 912, JRERALRR R 22 BREE DG 5. BE 038 4 313 Group
12870 %, Group 2 7% 40 % & AGE B CTIK MEAMICH o7, F70. B
DOFAEFNT 1.3£0.3, 05202187~ b (AEZEIT p=0.078) ThH v, FEHM

MR Z s L (Figure 2-9), & BT, BHERALNT SV TR OIS
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T D720, BIEERWTAEIIC DUV TE IR S TP 230 8 D
AL GERCAER - proximal, #5A5JE S © flexure, FHEAZAENG : distal) (25717,
BB T ORIEENZ DV TRRFEE T > 7= (Table 2-10, Figure 2-10), < Ok
Reo ATATHERG & RS S CIR R R AR BT R oE W IT e o 7o AGE
(FEALARE I D M A5 2 A (p=0.02) 12l &8 7- 2 L 2R LT,

F 7. Table 2-11 (273 X 512, Group 1 & Group 2 T2 LHBUBR IR IR O %
AXNT 0.8+0.2, 0.2+0.1 i, F v & T ETBRIRBYE O FEAEEIT 0.3+0.1,
0.2+0.1 i,/ 7 > FTd Y. AGE FEAFEET oI RS D 56 AE £ DI B 7)
(p=0.085) % il L7z, 1K/ LIEOFRATIT 0.2+0.1, 0.1£0.1 @, Z > k LW
(DEWVTE) o2, S5, EEEICET 5ME T, Group | TIXEARE
NOBEITHE D HERR ST AY . AGE BfE CITET T IIMER SN2 o T,

Z LT Table 2-12 \Z/R" " K 512, B O @V MRS I T XU AE 5L D A5
ELTEY BRSBTS EENEAEL TWVWD Z BRI N DED,
Table2-10 OFER & G5 & AGE 1@ LAV O F8 4 % A B A ]

L7 Z DR T 7,
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Figure 2-8. Histological features of DMH-treated rat colon. (A)Histology of
well-differentiated tubular adenocarcinoma. HE, x200. (B) Histology of signet-ring

cell carcinoma indicated with arrows. HE, x400.
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Table 2-9. Incidence, multiplicity of microscopic colon adenocarcinomas.

Group n  Incidence (%)  Multiplicity

1 10 70 1.3£0.3

2 10 40 0.5+0.2°

n, number of rats per group

¢ P=0.078

Table 2-10. K5 IR T AL O EALBFEAM

Group N Multiplicity
Proximal Middle Distal
1 10 0.30+0.15 0.10+0.10 0.90+0.28
2 10 0.20+0.13 0.20+0.13 0.10£0.10*

N, number of rats

*P<0.05 vs. groupl
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Figure 2-9. Multiplicity of DMH-induced microscopic colon adenocarcinomas.
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Figure 2-10. Localization of adenocarcinoma on colon. The colons were sectioned into

three parts, proximal, flexure and distal colon. Number of adenocarcinomas of each

sections were counted. P corresponding value of group 1.
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Table 2-11. Pathological characteristics of microscopic colon adenocarcinomas.

Histology

Differentiated type Undifferentiated type Total/
Group n

Wel Mod Total Por Muc Sig Total rat
1 10 0.840.2 0.3+0.1 1.1+0.3 0.0£0.0 0.0£0.0 0.2£0.1 0.2+0.1 1.3+0.3
2 10 0.2+0.1 0.2+0.1 0.4+0.2° 0.1£0.1  0.040.0  0.0£0.0 0.1+0.1° 0.5+0.2°

n, number of rats per group

Wel, well differentiated tubular adenomarcinoma: Mod, moderately differentiated tubular

adenocarcinoma: Por, poorly differentiated adenocarcinoma: Muc, mucinous adenocarcinoma: Sig,

signet-ring cell darcinoma

* P=0.085, * P=0.556, ° P=0.078

Depth of invasion

Early colorectal cancer Advanced colorectal carcinomas Total/
Group n
m sm Total mp Ss se Total rat
1 10 0.9+0.3 0.3+0.1 1.240.3 0.1£0.1  0.0£0.0 0.0+0.0 0.1+0.1  1.3+£0.3
2 10 02+0.1 0.3+0.1 0.5+0.2¢ 0.0£0.0 0.0£0.0 0.0£0.0  0.0£0.0 0.5+0.2°

m, mucosa; sm, submucosa; mp, muscularis propria; ss, subserosa; se, serosa

4 p=0.093
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Table 2-12 Onset site-specific histological evaluation.

Group Location Differentiated type Undifferentiated type Total/ rat
Wel Mod Por Muc Sig

Proximal 0.10+0.10  0.00+0.00 0.00-£0.00 0.00+0.00 0.20+0.13 0.30+0.15

1 Flexure 0.00+0.00 0.10+0.10 0.00+0.00 0.00+0.00 0.00+0.00 0.10£0.10

Distal  0.70+£0.26  0.20+0.13 0.00-£0.00 0.00-£0.00 0.00+0.00 0.90+0.27

Proximal 0.10+0.10  0.00+0.00 0.10+0.10 0.00+0.00 0.00+0.00 0.20+0.13

2 Flexure 0.10+0.10  0.10+0.10 0.00-£0.00 0.00-£0.00 0.00+0.00 0.20+0.13

Distal  0.00+0.00  0.10+0.10 0.00+0.00 0.00+0.00 0.00+0.00 0.10£0.10

Wel, well differentiated tubular adenomarcinoma: Mod, moderately differentiated tubular

adenocarcinoma: Por, poorly differentiated adenocarcinoma: Muc, mucinous adenocarcinoma: Sig,

signet-ring cell darcinoma
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F5-EIH  PONA fofEYufa |l 1 2 5kl

IHETORFNTB W T, AGE 13X DMH (2L % RIBRBAR A L-T >
M LT ACF CRRfE, BYEORAEREZ KT IED 2 EMRMERTE TR,
ZHAUZAGE [ZHEGORE - ETE M T 2IRNH D Z L ERTRRTH D,

FECIG AR S PR A A TEYE (L L TV DR TH VD . MlfaEiEIZ B 54 5
proliferating cell nuclear antigen (PCNA) (%, k% 72 HA%IC B\ THIIT
EREREIN TN D (76, 77), PCNA & 1% DNA #HRIREZ P8y 7l & % FFo
3.3 7 kDa DX /X7 ETHY | 3 BEEIH L T DNA 2 H Y BT X 5 127
AL, DNA RV AT —=ESICLDY =T 4 " THOEGREMET 2@ % b
D, TOFBUTMALE D S I TR KR E 22578, G1 #H, G2 Il TH I
15 2 LR SN(T8), KRIGDIEFMAkAD & MIEMRL. I ~B1T1 5
ISRV, BERLEL D ZEBMON TS, EEOMifE~— 77— &

LTCHWSNTWAE X LRI ETH5H(T6, 77, 79),

WDHNE D DERREET 5 72DIC, TEEAIILD PCNA FEELE 2 ik b n
BRI L7, £ LT, PCNA BRI 0EIE 72> b KI5 1T 2 iy
AT D 2 & & LT,

(XU ®HIZ, DMH RAERS LORLE LT > N ORGIERREHRICB T 5
PCNA [t % 584fi L 7= (Figure 2-11), IE& REHMARICI 1T 5 PCNA it
I% Group 4(DMH ARALEE: Figure 2-11 A), Group 1 (DMH #LHE: Figure 2-11 B),
Group 2 (DMH #L¥#% (2 AGE 1££H: Figure 2-11 C) T F I 4242 %, 46+4 %,

4243 % TH Y . B CIEFMM ToO PCNA BIESR WX 7o 7= (Figure
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2-11 D),

FEVWN T, KGO IRIEMRRIC 31T 5 PCNA R 25N L7z, 4 pm ([ZHEY) L
Te RIGRERE OB U 7 2308 L, HE Jefl TS 2 M raic g L, mE
AP IE(Figure 2-12 A,C), H 45 BAIRIE(Figure 2-13 A,C) & HIWTr L 72424
(22U THL PCNA JUik CHE 21T o 72,

1A AL IR AR AR O PCNA BEPE=R X Group 1 (Figure 2-12 B) & Group 2
(Figure 2-12 D) T 6524 % & 59+2 % TH V. BHtERICHFF EOE W) -
7z (Figure 2-12 E), —J7, W55 BRI O PCNA BitE=1E, Group 1
(Figure 2-13 B) & Group 2 (Figure 2-13 D) T 69+4 % & 5344 % Tdh V. AGE
I3 PCNA /&M %2 A E(P=0.009)I{K F STz (Figure 2-13 E),

612, mEEBERE & 2l U7 AR B2 T RE Ze SRR 12 D T
PCNA FEMERZ N L 72855, PCNA Mt Group 1 (Figure 2-14 A) L
Group 2 (Figure 2-14 B)T 47+3 %¢& 3445 % TH V. AGE EEHIIAE =

P=0.054 CHifilfE A o~ L 7= (Figure 2-14 C),
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Figure 2-11. Photomicrographs depicting IHC staining of PCNA. Normal colorectal
tissue of without DMH treatment; group 4 (A), with DMH treatment; group 1 (B) or
with DMH treatment followed by AGE fed; group 2 (C) rats were stained by
anti-PCNA antibody. Brown color indicates immunostaining of PCNA and light blue
color indicates nuclear hematoxylin staining. Original magnification, X 200. (D)
PCNA positive cells were counted and results are expressed as number of
positively-stained cells / total number of cells X 100 in each group; more than 500

cells were counted for evaluation. Data are shown as means with standard error.
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Figure 2-12. Photomicrographs depicting IHC staining of PCNA. Adenoma with mild
atypia sections of colorectal tissue were subjected to IHC analysis using an anti-PCNA
antibody. HE staining in group 1 (A) and group 2 (C), and PCNA staining in group 1 (B)
and group 2 (D) were shown. Original magnification, X200. (E) PCNA positive cells
were counted and results are expressed as number of positively-stained cells / total
number of cells X 100 in each group; more than 500 cells were counted for evaluation.

Data are shown as means with standard error.
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Figure 2-13. Photomicrographs depicting IHC staining of PCNA. Adenoma with moderate atypia
sections of colorectal tissue were subjected to IHC analysis using an anti-PCNA antibody. HE staining
in group 1 (A) and group 2 (C), and PCNA staining in group 1 (B) and group 2 (D) were shown.
Original magnification, X 200. (E) PCNA positive cells were counted and results are expressed as
number of positively-stained cells / total number of cells X 100 in each group; more than 500 cells
were counted for evaluation. Data are shown as means with standard error. **P<0.01 corresponding

value of group 1.
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Figure 2-14. Photomicrographs depicting IHC staining of PCNA. Gross
tumor-containing sections of colon were subjected to IHC analysis using an anti-PCNA
antibody. PCNA staining in groupl (A) and group2 (B) were shown. Original
magnification, X 400. (C) PCNA positive cells were evaluated using ImageJ software
and results are expressed as number of positively-stained cells / total number of cells

X 100 1n each group; more than 5,000 cells were counted for evaluation. Data are
shown as means with standard error. TP=0.054 corresponding value of group 1.
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FHIUE /R

==V BLOEDORFIZOWTHIEENRZ S KT 2 WEILIZHAFAEL T
W5, RITOWTETIEE 7 VEW-CEE M2 W2 EBR T, JismaR ez
D FHIIRA T = ALDNRINTEY  BEEMZRIER & U TR o B
BIERSC, MR ZRER & U CH bEESR O FFECHIRESR ORI EINC K D iEHE O
EMEA N HRE SN TS, AGE 12OV T H KIBEFEBETT LBV, T
BRALAEIINC X 2 580 TRIZNR D3 7R STV % (46),

A RIOMETIL AGE (2 K 2 55 B B2 31T 2 fiI 2 R A MG 5 72
AGE |2 X 2558 O 75 - YR R D508 % PEBR U 7= Bh SE R TREM L 7,
SF V., DMH WEER5E T L, ZEKO ACF JHEZRIELZT » MIxt LT
AGE O % Btk X 7=, Table 2-1 (Group 3) (Z/RL7=EHIZ, 8 HHED
DMH WL 24T -7 TD T v b TACF ORAENHER S, — . DMH A8
AT TWRWT v FTIE ACF ORENHEGR SR o2 Enb . RIEHR
TOHODMH 7'm ha— /LIl k> TTy MIEEIZHEEHFEPEZ >TWnHZ &
MHER CE 12, BIEH L2 L7727 v M 3 %(w/iw)AGE & A ikl 2 23 HHEE
fESEen, 2FRFEZzE CCOFRE, HifE, JoKE, B&EET AGE B
Loy ha— A ETEWIRN- T,

AGE |2 X % 155 5 Beb T OB RIS W T R BRI B S e
ACF SIRfE, M0 E%0T AGE BECHERBA IR 2R L. AGE (T X
% JES3 B OB R & i L 7= (Table 2-5, Table 2-7, Table 2-9, Table 2-10),

LN LZEDO—FT, WIRIIZBIZE FIRE T b o 7B O R AR TE T2 0o

7= (Table 2-4), ZDOZ Llx, TN HDEEIZHOWTIE 2 » Ao DMH LB
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B O I BEME 7> & IESH Y L AGE BB AR S CRES L ANETT L TNz AThE
P3N %, Pretlow DX, 4 DZB 2 HWENES LTz ACF XA E < |
FEIEALIR A S AR5 L LT A (71, ARFHIERB W TS, 8 #f# o DMH
JLBRSE TRFARC 4 DL EORENES L2 ACF AR I TR Y, 2 b id#E
RFEBNES, MRIETENTTE LR A Th L ARt dH 5, 2oL D IE
BHEAHEIT LT2IRZIC OV TIE, AGE T ORE « #1720+ 5 2
EMTERMDoTEHERT S, 7272, 2T b ORWIRR S O 15 e KR I
AGE BETHE/NLTBY . ZOSICOWTIEL AGE IZ X B PSRN H - 7= &
HEHT 5

F72. Table 2-12 (TR L7z LB . B OFAETBALILE /2L E R 1
PRSI U AR I AR IR AE L Cnens, Z ofmIiE, Park &
DEEOG8)E —F LTz, F LT, AGE I TEMNAEMGICFAE Lz d b e
DI % A B (p=0.02)IZ) S 7223 ARG 38 4R U 7o AR b A e 1 ks
KN DN DD F DRHRITTE NN - 7 (Table 2-11), Z D Z L%, AGE OHT
HEIZE 20 SRV AR B D i M B R R L e U TR W ATREME A 7R L T B

EEHFOESETHE L TR Z 24 X2 hO—23Muo B 7 HiERE D T
HTH H(77), Mlatii~—5 —Th 5 PCNA |[TIEE CHREEN/HEML, £ L
THEREOMEITE & PCNA ORBLEIIFHEBET 2(76, 77), £, FEITHIZE T
=V HROES THLHYT I ZLT ¢ K (DADS) 12 X A3 Mo
HEFEANHNT PCNA 1EMEDES L L MBET 2 2L 80), ST VLT AT A
(SAC) X O O~ 7 A xenograft &7 /L CHAEIEE > PCNA J&M: 240
fil4 2 2 &R HmE I TN D(81),

PSSR Tl RSO W THRIITERE N e 5 Z L B 6 Th
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DI, B DA OBERRIT RO ME L2\, & 2 CARRI T, [Fl—
AN P ST IEES R 1 C PCNA ORI % o Ye kIS TRENT LT, T D
bR, Hp i R & R OFRRRIC B\ T AGE BET PCNA ORHLEAMK
T LOMRTH o7z, —J7, B R PUER - 1E & a5 (% T3 PCNA 33
BIGEWT RN o7, DFE D . AGE [ZEIBE Y U 72 M 35 TRl sy
FETEMEZIHI L2 B2 D 2 &N TE S,

—77. AGE % W= 564792 Tl, AGE $:5-~ 7 2 T NK HIE oo #3073 He
HEINTEY , AGE O NKIHFMETTHEEIC X 2 RIS /ERA RS #HE ST 5 (49,
50, 51), NKflfaix ™ A /LAY Lo Mifacfifaze & B & MHC 27 7 2 1
ST OFRBEMET L2 IER T2 Wl 2388 L. FUBR Y v B o <—
Tx VRt ) T u T T =B ThDHT T WA AERHINT D 2 & TR
DT R M=V A%FET H0EMIBTH D, SEIORFFHEETH D, AGE I L
% DMH % VRIS O AR B AR PRI HI 2 R 23 . NKIEPEIL 72 £12 K 2 fzik
EERICER LRt B2 6 b, Ll fEiEERIZE - T
DMH &% KME 7 ~ b O AER ORI & @S L= e i Tifse(82) Tik, I
B TCOMBEEIE~——Zar b — L L RERIC ER L2 s 2 HE LTS,
DOFE Y SUERIEERIZT R b= AOFFE AR I k0 EEIE R 2 W4 5 28,
I ORI RE I Z I B2 B2 RN L 2R LTV D,

IO & AW TIEL, AGE BRI Ko T, S S ilas E b S s
LK DPUESNR O RN AR ET D Z LIFTE RV b DD, PCNA &
LB DR 2 B HEE BARRAELR . E o RVE IR R & v o T [/l
KA O BB ZE T O R FHT B\ T AGE (ZHIRBRIE L2495 2 &
LTz,

DF D AREORFHIIB W T AGE BIEEHRBEMHIIR L RTZ 2B 600 e
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L. £0Dia b —20Fr & LT, JEERA OMBEEHETE O IR
THZEEHOLMNE LT,
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= e b REEMEE (DLD-1) & BV /- AGE IZ & 2 HFE I HIE

A AT = X DFREE

FE—H Il

ZINETORATHIE T, = =2 B I R=r =7 MO HBE S8 I2id,
FEAIRER 263 2 IS R SR S TR Y . ZOMH A =X AZo0
THHEN>OH 5, Blx1E. Knowles Hbiz=r =R THHYT VLY
27 4 F (DADS) 73, t KRG Miatk HCT-15 2 G2/M # THifafs 1k S
BHZEER L, TOMEF L LT Cyclin Bl/ Cdkl &K DD A 2 #
HL TS (39), =T, AGE O RIGEMIEIZ 9 21FEH 22OV T, Matsuura
513 AGE (T & 2 KiGkaftlatk HT29, SW480, SW620 #fiia D HEsE il £ 5 %
MR LT\ 5HA7), LnLerns, AGE ofifaicxh3 2 EHEF Iz o0 To
WE TR AHRENRZ,

5 EOEBYEBRIZB W TAGE 137 v b KIBEGO¥ERE 2 0+ 5 2 &
DHER SN, £2 T, AFE=ETlIe b RFEMatkis KO, DMH #% 7
> M RGMREIEER 2 VT AGE 28 Kk Ml O RIS EIZ 5 2 D 5288 L |
O EHONCT L2 HRE L,

[T LHIZ AGE (X 5 b FRIGEMIaK (DLD-1) OBEFEMEIZIRICOWT
Rt L., fiv ¢ DLD-1 #ifa & v 7o M5 39 ighT & . DLD-1 Mifdz & e 3 fi
o v hRBREMiakks O DMH %% 7 v~ KMk (RCN-9) & Hv
72 AGE ICL DT AR =Y RAOFBHEEICHO VW TR LT, T LTELNTMA
ZHAT AGE SR A BN EEIC B 2 D8 & | 2 O & L Cflia a3 o s i

(ZBEPR T 2 & T O FEB BT OV TRRGEE LT,
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5w MR X OT5E
F—IE M
Aged garlic extract (AGE)Z BT KT 50 %(w/w) DR & L Tk Bk

=tk vfith Xz, DLD-1 b RIGEeEMEkk (ATCC CCL-221). MRC-5
b NEFHESEMAE (ATCC CCL-171). LoVo t h KIIREMALME (ATCC
CCL-229). HCT-8 (ATCC CCL-244) % American Type Culture Collection
(ATCC, USA) LWl A L7z, RCN-9 7 v MR (JCRB0167) [3Ahsz
ITBOE NE LB AR JEAT JCRB Mifld N 7 22 B A L7z, A& MR BRI
RPMI-1640 55t (74747 227 5H) 12 10 %(v/v) OIE@A0G R i

(FBS; HyClone, USA) & 100 U/ml ®»<=3 U > (Invitrogen, USA), 100
pug/ml DA kL7 b~ A > (Invitrogen) Z ¥ L 7ZBFEEFHZ HV, 100 %

ML, b % _MRMLiRSE, 37 “CEREL THiE L7,

BT AR E R OBIE (Sul forhodamine B assay)
AGE DHlatii~ 5.2 2B IA NV 7 ra—F I B 7 vt A (83) Till

L7z, DLD-1 #ifid & 7213 MRC-5 #ifid & 4 x 103 cells/well T 96-well 7'L-— |
IZHEFE L, — R COs A > F a2 _—XNTHEEL, 0, 1, 53 L<I1X 10 mg/ml
12722 X 92 AGE 21 L7- 10 % FBS &4 RPMI1640 551 Z 55 HAc #a L 7=
(%7 =100 L), 1. 2. 36 L< 1% 4 HEEEE L-MIRICH 50 % (wiv) b
V7 aualifg (TCA) Z 25 L., 4 CT1HfA v Fax—1rT52 ¢
THIfEZ N7 B2 T = )VICHEE LT, Hfia 7 A L—2 TERZEH, 200 uL
® milliQ /KT 3 [EleF L, TCA RIMyE ¥ v NV EERELTE, £ TV /W2 1%
WEfE TR L72 0.4 %AV 7 4+ —4 X 2 B (Sigma, USA) % 40 uL #isI0L |

BT 20 A FaX—hFL7, REXRER. 200 uL O 1 %EFEEE T
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5 EIYEE L, iV T, 100 pL @ 10 mM Tris 2% L 5 0 MOHR & 5 CTHEl #
VORI BIHEAE L TW AL T —F I U BEEMIEL, £ LT, A7
Fu—%3 2 BOWINEETHDH Abs. 565 nm #HIE L=, KHIET—HX 1T

N=3 2B b s L7z,

BEIH O GL/S HA~ i JE A A
AGE I[Z X 2 nE Il E~DEBII X T NLTF IV T v 7iECED GL/S

HFFIRE ATl Lz, ¥ 7 AFIvrTay ikl @Iy
GFETFTTIRX I VAT RLE I HX—BDOT7 4 — KRy JAEBIZL DT A X
UR—=ZA~DETICDMF T D Z & T, fiRE LT DNA HR)ME 195 2
& EJFIRE LT 5(84,85), ErEPOMIIZIEBREIT I O ABINT S & T,
SHNZH -7 /T S Wi E EiFl L, 2L oflaE 8 dH - 72 /lai S
HOBERO G1L iUk E b, £ LT, BET IV E2RE L@ e
EC 9 REEIFEER R T 5 2 & C, SHOER B IO SHICH > Mz G2
DBRIZHED -5, FOY, @BFIT 2 U8R C© DNA A& B IS E5 2 & T,
2 TOMIEZ SHOERICFEFSES Z LA TE S (Figure 3-1), Z L T
MHF IV ERET D ETHRNIZ S I~OEITHEMGT 5, 20X 52
BAEREER X T VT IV 7wy Z7iEE GUS HIToMREFEE L TA<
Ao Tns FETH D,

DLD-1 #ifia % 1 x 105 cells/well T 6-well 7' L — MZFEE L 70 %2> 7 /L™
VMo R T 2 mM FRUVERMLZBEE R (100%FBS &4
RPMI-1640) (ZH5#iAz#a L, 16 FFfEIEE L, T ORFRTHiflix S B E 7213
S HIOERD G1 TP L TW 5, lWFIF I P ZRET 272012, 1mL O
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PBS(-) CHifa A 3 [P L, W7o @HETHIT 9 Rk Lz, T ORI
ZEA DML S AR T A, T L THR2mM 7 VU 20N L7dE
B © 16 BERIES R L, 1EE AL OMIEE S MO EATIZ R S 8=,

G1/S #i[FFMIn %2 PBS()T 3 mIYEH L. 0. 10 mg/ml AGE Z RN L 7= i@
BEHIICAZHA L, 24 W] S CRERFAY I M 30 2 155 L 7,
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FEVUTE A S S AT
M OB — 1 O A 2 ANE U <MY a4 Z & TRV SL-> T

%o TS LM & YRR O HER I TH D G1 #1HH DNA Ao S
BZRR T, MR DRT LD 0HEREZIT S G2 . AARDZEIT LV IR~
FIEAES MBI~ EBITL TV ZRENOMIED EOMIESNIALE LT
DTN O DNA &% 3 vk m ey v LA (PL) 72 8Os AR T

R FTHZLTRETHZENTE D,

DLD-1 #i}a % 2x 10° cells/well T 6-well 7L — MIFEREL .2 BE:# L7-, 0,
1. 55 L<iE10 mgml (2725 X 512 AGE RN L =@ iz L, 2 B
s Lz, G2MEHEIEDB = e — i 3K E LT 0.025 M O 2L b F
> (FOGHEEE T2 039-03851) % v iz, VwiliEiifia & #2554 R L, 1 mL

D# 0.5 % EDTA-PBS Ty, .00 /) 2,000 X g T 3 im0 L, RifkRE Lz,
500 uL DIKA 70 % EtOH CTHEfE A R L, ok =T 1 RefE], MilaZEE Lz, &=
077 5,000X g T3 rfiliE D L, EyEBRE, % PBS T 1 [EIPEH L7=1%. 100 ug/ml
® RNase A (FEHIZETSE 318-06391. KFx) % 150 uL L. 37 CT 30
Sy U 7o, b, BTERRZEE. 25 ng/ml © 3 k7 o P 4 (PL, Sigma)
Z 150 uL WL oK B 20 735O L72, 350 uL D 0.5 % EDTA-PBS Z A0 L .
7 nr—+H% A4 k A—% (FACSCalibur; Becton Dickinson, USA) THlfidiN > DNA &

R L7,
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FAIE R C oAl A AR & oS R B
AU ALEE (eififie) -

DLD-1 #if % 2x 10° cells/well T 6-well 7L — MIFERE L. 2 HEE L7, 0,
1. 55 L<IE 10 mgml (2725 X 512 AGE ZUSHN U 7= i B s B A 4 L
2 HRESE L, WilEi sz 1.5 mL~Af 7 aFa—7 BV AT L
AN=TEUL L, 2.0/ 2,000Xg T3 pfEL L, RERE L, HEidoimn
X VI BaBETH7201IC, 1 mL O 0.5 %EDTA-PBS T, A&t 3 [EEHE
WLBR%AT 572, 100 uL @ Cell-LyEX1 CEPEEE—x > k) (1/200 E® Protease
Phosphatase cocktail (Thermo #186128 ) A SN L7=H D) Z#IN, IRE%. KE 1
FPRIEHE L, M2 i b L7z, S BICBE A+ 5 2L T4 ) LA DNA %
I L7, 30077 20,600 Xg T4 C. 20 4y5E0 L, BiE 2 A5k oo i b

wE L THW,

ML (R HiR)

M ORE & 737 1%, Schreiber & D JF¥E(86)ICHE U CTITV ), (RAEH CHIA
RS . IR E N A D Z LTt L7z, 2 HIEL 0. 1. 5% L <I% 10 mg/ml
2725 &£ 91T AGE Z ¥ L7l W i CRS 38 L 72 DLD-1 fifuz, B A7 b
A/X—=TEIZL, 1 mL ® PBS %, #=[/]2,000xXg T3 5=l L, B
brE L7z, [AERD PBS IZ L DA S HIZ 2 [l IR L7z, fifa~<L v MZ
200 pL DOIKFE#Z A (10 mM HEPES (pH7.5). 10 mM KCI, 0.1 mM EGTA, 0.1 mM
EDTA., 1 mM DTT, 0.5 mM PMSF, proteinase inhibitor, 0.5 % Nonidet P-40) %
WL, ok b 15 3EW =, 3071 500X g T 1oy Uy ik 2 #l e g

sy & LTI L7z, ML v k% 200 pL ORIER A T2 [FeE L., % BT
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ISR E AT, MLy M2 150 pL O E5ERR B (20 mM HEPES
(pH7.5), 400 mM NaCl, 1 mM EGTA, 1 mM EDTA, 1 mM DTT, 1 mM PMSF,
proteinase inhibitor)Z RN, AT v 7 AL, K EIZ 15 fpfEEHE LTz, =0

20,600 Xg T4C, 15z L, RiFEEL o7 gtk & LRI L=,

XX BEDOERE

[EL U722 o827 e O i 13 Pierce BCA Protein Assay Kit (Thermo;
#23225, USA)Z H\\CiTo 7, ¥ o "7 EoERIEE LT, Bradford i%
BmELBLN, FEIEHERIORBENES SN i2n, SEiETER OB L %)
IZ< W BCA (Bvra=W) E2@ER L, BCAEDRBL, 7T/A0 5%
EFFTH T EDORTF RiEGDHN CulDA 4> % CulDA A iciEel, 2
DiETE CuDA AN a= v EEREERT 5, 2 OSEEROWIUTRK
HE (562nm) ZWETHZ LT, XUV HREZRHTILOTH D,

ERETFETHME L2l 2 oo B 2 PBS (27T 830, 60, 120 f5iCAr
TRL7-, BCA RO A L YA B % 50:1 TIRA L7 JWEVAN 200 ul, & 7
Ry 7w 25 ul % 96-well 7L — N TiRA L, 37 CT 30 filA o F 2 —

Mg, v~A47nv 71— KU —4%— (Multiskan GO, Thermo) T 562 nm ®OW
SCEEARIE Uiz, Z X7 BIREITIRERRMOA L Z7a7 ) v G (IgG) THL

BT,
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Vo AZ T 0y T 4 T\ K DA E R E 2 X B ORI

AGE 7% DLD-1 il > E HIR8E » o 7 E ORI &IZE 2 5 81T
Sodium dodecyl sulfate-7/K U 727 U L7 I K7 VESkE) (SDS-PAGE) B &
Ny ATy T 0 7 TRHME LT,

20 pg OFMAHLIKIC 4 fFREOY TNy 77— (0.5 M Tris-HCI
(pH6.8), 16 %(w/v) SDS. 20 % sucrose, 0.04 % BPB, 0.4 M DTT) % 3 uL
WML, SOIICkEIY 7 V&N 12 pL 27224 X 512 milliQ KTA AT v 7
L7ce UKENVY > 7L 2 bk T C b /3 IBVAEMEALEE L72#%. 10-20 %27 7 V=
>k SDS-PAGE #/V (7 Fu¥ A A {EE) 17774 L, 25 mM Tris,
192 mM Glysin. 0.1 % SDS (pH8.3) D /X v 7 7 — 44k . EHEIE 300 V (ATTO
myPower300) T 20 43ff, EXIKE) L7z, EXIKENIEL, 7L ZERR 100 mA
T 40 47fE], PVDF 5 (Millipore, USA) |Z#RE L7z, #55 L7 PVDF |37 =
XTI 57D 2 % BSA 25 472 TBST (10 mM Tris, 150 mM NaCl,
0.05 %(w/v) Tween-20 pH7.6) T=E T 1 KR & 5 L7z, Aia)E RS & o
PRI EDIBEM D 7= 1285 Cyclin Bl #ifk (clone 12231). $i Cdkl Hifk
(clone 9112). #i Cyclin D1 #if& (clone 2926). $1 NF-kB p65 $i{& (clone 8242)

(W33t Cell Signaling Technology, USA) % 1 &kHiikE: L THW=, 7K
F—3 REAE & R 7 EEAl O 72 2 PT caspase-3 (clone 9662) (Cell
Signaling Technology), Wiz > h ©—/ L & L C B-actin (MBL, Japan), lamin
B1 (clone 133741, Abcam, USA) & 1 R#ifk L L THIWZ, WIho 1 REUK
b 2 % BSA/TBST T 1,000 s R L, 4 ‘CT—MBeIE Sz, Uitk. TBST

orfE 3 mIEE 21TV, 2 % BSA/TBST T 2,000 {577 L 72 horseradish
peroxidase-conjugated secondary antibody (Invitrogen, Carlsbad, CA, USA)

THEIR, 1 MRS Sz, pUst, TBST T 5 43 3 Bl 417V, PVDF
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% ECL## (Luminate Forte Western HRP Substrate, Millipore) T{L2%3 )
S, CCD 77 A7 v A7 & (ImageQuant LAS 4000, GE) THsw L=, 5D
N AN RidmEGg s Y 7 v 7 =7 (ImageQuant TL software (GE

Healthcare, USA)) T/ REZFHE L=,
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BN AsS— 3 EMEEE

T3 A= REEDOIEMEALIZT R R — 3V AR THHADA X R THY, FT
H A AN—E 3DIEHALIZT R = A2 FTI /5528 L L ToREZ R
7= LT\ 5(87),

A ClX AGE ([T L A7 R b= A0FEMEZRGET 5720, b b KiGE
ffakk (DLD-1, HCT-8, LoVo) # X1, DMH #% 7 v b KGRI Aakk

(RCN-9) OB ARX—F 3 {HME%E, I A/8—F 3 HIEF ~ ; Caspase-Glo 3/7
Assay (Promega, G8091) CHIIE L7z, KT v A T AT ATIEHA/N—E 3/7T T
ok = 4v5 DEVD 7 2 REAA 2 A0 L7z ailE R E 2 L TR . F v o
AR S > 7 7 — TliEffE S 7o MR N OTEME L A 3—8 3 25, RiERAE %
oL, 7I N T2V EAELDH, ELTET I VYT = U X ATP
FETTAY 7 =T =8, 73X U L, BEICEESNFENET D L)
ZFH L TW5 (Figure 3-2),

b kKM (DLD-1, HCT8, LoVo) X1, DMH #% 7 v k KGR
MK (RCN-9) % 4.5x 10° cells/well C 96-well half well 7 L — k  (CORNING
3882) IZHEFEL ., 2 HEEFE L7=, 0. 1, 5 H L<IX 10 mg/mliZ72% & 912 AGE
VRN L 7= @ B H e asi (Sopl) L, 2 HREsaR L7, £72. h A S—
B3 b= hr—L e LT0.05 uM XX U AR Y > (Sigma) %
F\ 7=, 40 uL @ Caspase-Glo 3/7 (Promega, G8091)Z ¥sH L. Z£1E.C 30 /3

nte. KU = VOfFIREE A NIE L= (2104 EnVision, PerkinElmer) .
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Figure 3-2. 7 A/3—1 3 i) FE

FHLIE AeatEt
2T OB VIIME CFEERAE TR L, AEZAREICIT, 2 BEHOBRIEIC

IZ unpaired two-tailed Student's t-tests 2 L7z, 3 BEMLL EDOKE Tlid—
TR E BT (one-way ANOVA) & ZEH LR E (Tukey-Kramaer’s tests)
Wz, PAEA 0.05 Rimid &L EFEEDH Y &HIE LT,
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BHHE AR
—IH  AGE ORI FEMINGERIZ R4 2 HEFE I I %) e
AR E OMNSIZ 5 2 FEPECHEPATE PE ORI, —E MR L7z A

DEEHET 2 HER—EOTHY . ZOFiEE LT, mERFHHER CFHE
% )ik, HEH L 7=DNAT 1 7 % AV CDNAR D AL B EZHJIET 5 ik, HE
FHAIER & IV 2 7R MRS P & FE IS AW T 2 H1ENR 8 5 (88), 727 TH A
VT Fr—H I UBT v A I 3HEMM Ototal biomassE AL T 1 —H I

BCYta 3 5 BEMEDO R W ITIETH 5(89),

XLOIZ, ANVTHr—F I B7 viA THEEMEEZIELFHET 2 Z
EIRFHEDNE D M ERRGE L7z, DLD-1 #ifd% 96-well 7L — k2 0, 100, 500,
1000, 2000, 5000, 10000 cells/well THEFE L, HFHIZ K DMl AT o2 %
BARIRIZIED D720 —Hr7Z 1T A o F =2 _X— F L7EMIZ DWW T, A7 4R
— X IV BT vEAEToT, MlatkEWNE (Abs.565 nm) O 1wy Ky
LEH LT Y o OMEE%HI$0.9944, P=4.35 X 106 Td - 7= (Figure 3-3),
TORERLV, AV T ru—F I BT v I3EEDOBEMIEE TR
SKBF HHUERTH D Z EDPHERTE T,
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A565nm

0 2 4 6 8 10

1O3cells/well

Figure 3-3. Preparation of the standard curve in sulforhodamine B assay.
Sulforhodamine B assays were performed to evaluate the staightness of the
standard curve. Cells seeded at several density were incubated for over night,

and were performed by sulforhodamine B assay.
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ft\ T, AGE 7% DLD-1 Mifa i ~5 2 % 5843l L 7=, 96-well 7' L-
— MZHEFRE L7- DLD-1 fifaic AGE % 0, 1, 5, 10 mg/ml & 725 X 5 IZIRML,
4 BEEE®R L, MEFIC AL T 0 —4 30 BT v A CTHEFEHIIE Z R L
7= (Figure 3-4),

2 A OHIETIL AGE 2212 X 5 DLD-1 filask O 2 b 2 i35 Z L 13T
7. 3 HEB LW 4 HIFEEE L72BRIZ, AGE BEK/F1Y72 DLD-1 flifu D
FEAMHI A R S iz,

—J7. AGE OIEFMIIC x4 2 B % 9 2 BT, b N EFBHEE D
Bk (MRC-5) IZ[RIEE D AGE 2RI L, HEFEMin S A 28l L 7= (Figure 3-5) ,
ZOkEFR, AGE 1 10 mg/ml £:F T4 MRC-5 HIRIZ ) L CHEGEIMHIhHF % 7R
9. T L AHIH AR S W DA AR LT,

ZOFER LV AGE 13 DLD-1 I 6 L CTREC A AR sl I8 5 2”4~ 2
&R S LT,
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O.D.

—L{— 0 mg/ml AGE
020 [ — &~ 1 mg/mlAGE
--®-  5mg/ml AGE
—8— 10 mg/ml AGE

0.15 T

0.10
0.05
0.00 - ) ] ]
0 1 2 3 4
Days

Figure 3-4. Effect of AGE on proliferation of human colon cancer cells.
Sulforhodamine B assays were performed to study the effect of AGE on DLD-1
human colon cancer cells. Cells were treated with AGE at 0, 1, 5 or 10 mg/ml for
different times. The cell proliferation ratio was calculated from the values obtained
in the absence of AGE treatment. Data are presented as the mean = SE of
triplicate experiments. The proliferation of DLD-1 cells was significantly reduced

by AGE in a dose-dependent manner over a culture period of more than 2 days.
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Figure 3-5. Effect of AGE on proliferation of human fibroblast cells.
Sulforhodamine B assays were performed to study the effect of AGE on MRC-5
fibroblast cells as the normal control. Cells were treated with AGE at 0, 1, 5 or 10

mg/ml for different times. The cell proliferation ratio was calculated from the values

—- 0 mg/ml AGE
— & 1 mg/ml AGE
--®- 5 mg/ml AGE @
] —&- 10 mg/ml AGE

0 1 2 3 4

Days

obtained in the absence of AGE treatment. Data are presented as the mean

triplicate experiments. AGE showed no suppressive effect in normal fibroblast MRC-5

cells.
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¥ IE AGE ORIk 2 7 AR b — 3 AFEE M AR
— AN AR O YEFENEIER O & L CL MR EIE IR T R h— R

DFENN SN TVSH(90), X HIZ=r =7 kD& W2 BT iz sy
. PUEEN RO & U GRS B OFE 1E°T R b — 3 ZOFE/EH R
ENTV5091),

AMFTTIE AGE (1 X5 DLD-1 Al o> S NHI 0 H A8 HiARJE 1 oo 45 1k 1
RT R b= ZOFFEERICEET 5500 E 5 A EE L7,

X Uiz, AGE 23 DLD-1 Mzt Uil E B oE IEER 2R3 8 5 )
% MR E IR O— e FETh D I v rE Yy A (PL) ITX DM
£ DNA &0 EIC THRGEE L7,

ELRZ A 3l o0 FE TRIANIE Ui 8 B 2 4 0 k32 & TRYD Y2 - Ty
%o WIRDMAR IR AE D GO ) & Qe KR D 72 D O HEFIRRE D G1 WAL TiX 2
&R DNA &£ TH L7, DNA OERMITHLD S Maikiz, Mo Ho HEf
HThd G2 HIREARDHEEITH M HIMIlaTIX 4 5L 720, DNA & &%
GO/G1 WD 2 {51272 %, Fiz, TR M= A% Z L7l DNA oW A1k
NIEAELTEY, DNA E0L 720l (sub-G1 #]) & LTRSS 5,
PL.7% E Ot aFz 2 b 2 & TR O DNA B2 EBAICRIE T
HZENARETH Y, MlREHOSME L THRIET D Z EDBARETH 5,

P % 7= M B R 7k 4 . G2/M #1CRifia B 212 1k & & 2 36K T h

HalbeF o AW THEE LT, a/lteF Ui Fa—7 V) Vv EAZIRET S
TR OEIEEZS I Z L, MlaEc2 M #HTELEIEEATH D
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(92),

0.025 uM ® =L b F > T 2 H L L= DLD-1 fiffaa PLTHREGL, 71
— A s A—Z THIE L7 (Figure 3-6), 1k £5# ® DLD-1 ffild (Figure 3-6

A) 1T 4 f5KD DNA &% 7~d G2/M Wl DOHIa 23 KD 20 %FEE Td D DIZxt
L. 0.025 uM =)L & F > CUELT 25 & G2/M #DOMAE DOEIA DY 40 % £ THEN
LTCWOET DR TX 5, S HIZK DNA 24787 sub-Gl DR & E
STEBY TRV AOFELEALTVD Z LR T 7= (Figure 3-6 B),

ARFAE TSI O N AR T D T & DMHER T E 7,

eV T, AGE 73 DLD-1 Ml E I 5 2 2 2OV TRRGIE L 7=, 0, 1, 5,
10 mg/ml ® AGE T 2 H/LEE L7~ DLD-1 fifa%z PL T L, 7 u—¥o
A —% CHIE L7z, Figure 3-712t 2 h7'Z L%, Figure 3-8 |24l 5 HA
DIFTEZ R LT,

WINO AGE BEICEBWTHE A NS T AR ATEWTELS | FFEDOM
R JE I ~DOPCRIT N2 3 MER STz, £/, TR =V ZADEETHH D
& DNA &% 57 sub-G1 IOHAFIZ DN T H WD AGE 23500 T 6k
SLE & b U GEVTED > 72, 2 OFER 5 AGE I DLD-1 Al Xt
L CHRE OMIILE I CTIEIE S ERITR 272 nWZ &g iz, 612
sub-G1 I COFELIZ HENRIENZ 05, AGE 13 DLD-1 #ifgickt LT

TR —=VRAZFELRN ERBI T,
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Figure 3-6. DLD-1 cells (A) or DLD-1 cells were treated with 0.025uM of
colchicine for 2 days (B) were stained with PI and subjected to cell cycle analysis
using a FACSCalibur. Representative histograms of the cell cycle distribution of
DLD-1 cells are shown.
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Figure 3-7. DLD-1 cells were treated with indicated concentrations of AGE
for 2 days. Harvested cells were stained with PI and subjected to cell cycle

analysis using a FACSCalibur. Representative histograms of the cell cycle
distribution of DLD-1 cells are shown.
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Figure 3-8. DLD-1 cells were treated with different concentrations of AGE for 2
days. Harvested cells were stained with PI. The percentages of cells in GO/G1, S,

G2/M and sub-G1 phases are shown. Data are shown as means == SE (n=3)
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KIZ, AGE BN ARBEHIICH LTT R b= AFBEEEZET LN E I E ., b
ANR—E 3 EFEL LTHEE LT, 7R b — 3 X IIZEEESS DNA O r{kic
Lo TR T DN DO BKRA T =X L TH Y, MBI EEE 2 7R3
EEWET RN = AFEEET LT 256075 5090), YATA 0 7TaTT
—EB 77 IV —THDLAAN—FIL, THFN—TZAOHLERHIEIK & LT
HHET D720, 7R M= 2DEEL LTHOY O,

T ANR—BEENALT DR LT, INFR FasL 2 Elc L b7 A7)
(37 Z3—F 8 & 10 ZiEMt L, DNA S 7 T vidh ZA3—18 2 &ML
TH,FEFA—TEZTEI Fary RUIT»oisndy M7 b celd,
HANR=E 9 EVEMALT D, ZLTINEDHANR—BIEI RO T =7 X —
HAN—=BELTOHAN—E 3, 6, TE&WHL - TEMEL L. FriaY7e Asp 7%
[Z LTz’ o CTllfa s R B EEIE L, 7R h—v R EETT 5(87),

ARt TlE. AGEIC L A7 A F—v ADFEM A HERT L FIEL LT, =7
= B—=HAR—=BTHDHH A= 3 DFEMAIRELE, BEEEEE 21T T
A XD HEHi L7,

AGE ([2X 5 A/X—F 3 OiEM b A EFRIEEOE ) GFHIT 2720, Ak
FITIEDLD-TMARIZ N2 T Bl b b KMk < H 5 HCT-8 % X U LoVo
A, £ LT F344 7 v @ DMH #% RIGFEMEk T 5 RCN-9 MifidiZ>
WTC, AGE 231 Z/3—E8 3 DIEMALAFHE S 270 & 5 DGk L7,

0. 1. 5, 10 mg/ml ® AGE B8 LW, I ARX—E 31EM LD hr—
JLELTOD 0.05uM 2 Z 72 2R Y A(STS)T 2 HHALER L 7= &K FEAlf D & A
R—¥ 3 1EM: % Caspase-Glo 3/7 Assay (promega) CHlliE L 7= (Figure 3-9).

DLD-1 #fif@ (Figure 3-9 A) . HCT-8 #fifid (Figure 3-9 B) . LoVo i@ (Figure
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3-9 C). RCN-9 #fiz (Figure 3-9 D) OWFHOMIEIZR LT, AGE (34
DIREITIB U TRABERE & [FIFRRE DB A 8—F 3 OFEMALEZ R Lz, — 77,
FABEIT R U T HERE (0.05uM STS) 1ZAE R LA 2R L, =
o OFERN S AGE 13 DLD-1 iz, HCT-8 #ifid, LoVo #lifz, RCN-9 flfa
W2 LT A= 3DIEMHLZFE L 2N Z LR RSN, DFED ., TR

N— ZDFEAER LN LR ST,

WIZ, AGE IZX D7 AR b= ZAFEFREIZHOWT, HIFHRLD 2/ 5—8 3 OFfF
FEEFREICRET LTz, B A/X—F 3 1% 35kDa O /X7 ETH H M, 19kDa
& 17kDa OYIWHRICH{b S 5 2 & THEM(LT 5, £ 2T, 0. 1. 5, 10 mg/ml
® AGE T 2 HI[#/E L7- DLD-1 i ofiiik 2 SDS-PAGE L, Hi A /3—

3iRIC LDV =2 & 7 ey FTHGELTZ (Figure 3-10), 2D & X, B-
TIF RN br—L e LTHWE,

ITEMR O FEE R I A3—8(35kDa) D/ Ridfigd S 7=, AGE ALet iz
LU D A 2 8—+F (19kDa, 17kDa) %R+ 5 Z LT TEF, Z 0k
X154, AGE 13 DLD-1 Mifaizxf L THh A/ N—8 3 DIEMELZFE L v 2
&R S LT,

S ORER) S AGE 13 DLD-1 #ifgis X O HCT-8 #fid, LoVo #ifid, RCN-9

MRS LT, TR b=V AZFE LW Efamf T2 2 &N TE 5,
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Figure 3-9. Effect of AGE on apoptosis of colorectal adenocarcinoma cells. DLD-1
cells (A), HCT-8 cells (B), LoVo cells (C) and RCN-9 cells (D) were treated with
different concenrations of AGE or staurosporine (STS) (0.05 u M) as a positive control for
2 days. Caspase-3 activity was assayed with the Caspase-Glo 3/7 Assay kit (Promega,
USA).
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AGE mg/ml 0 1 5 10
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Figure 3-10. Effect of AGE on apoptosis of DLD-1 cells. Whole cell lysates of
DLD-1 cells treated with AGE for 2 days were analyzed by western blotting for
caspase-3 (upper panel) and B-actin (lower panel) as a loading control. The

immunoactive bands are indicated with an arrow.
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H=TH  AGE D RJIGHEMIIARIT K3 2 MINDHEE B A (2 B 2 5 %)
e S

INETORFHIBWT, AGE ft FKIBMEME (DLD-1) (Zxf LT,
HFEIHIE R 279725 0 MRS s EHT AR b= AFFEEBIIR S N
EDRER STz, £ 2T, AGE (T K 2 KR A0 A o S B I/ FH 203 A e 1 B
JEIZH B2 B2 TWD R A RGET 2 2 & & Uic, MRasgsd 2 5 i3 %

CU AR E O R N [RIRR L 7 M 2 RN C L [RIFRARBR A% o0 e J5 45 o +E

BT 2 HIER—KTH S, BlZIX, GU/S BIOER CRM IS5 Hiks
LCHT AT I V584,850, MBITRIASED 7 a4 —ik(93) 7 &R
b5, WMEOWETIX, = =7 SrE G2/M BT oM E s 1L 2 Hs
STV, AGE (ZiTHifaE s b ERITEN S oo, G2/M #HIT/EM

AEEMENRZ X BN O GUS W TR X 7 NVF I 7 ry ZIET
U A R NNl B

DLD-1 #ifid % 2 BIOMSFIF < 2 BN THET 5 2 & TGS ok R
(A 2 [FFH & 8721, 0. 10 mg/ml O AGE & A 725 AZ#a L, 24 B
FCRRIRFIYIC R 2R U7, AHRQJE 1 O HEAT 2 IR IR 3 5 728D 1. 3, 5. T,
9, 13, 15, 17, 21, 24 KfilZEOMiaE PI YL, 7 u—H% A N XA —& THl
e B HA A 54l L 7= (Figure 3-11. Figure 3-12),

W RIS T, [AFEARRRT: 3 R T G2/M M~ DHEIT A a8 S 4L, 5 KE
M I2IE G2IM #1725k D G1 HI~OHETT LA L Tz, & LU CRRBR 7 REfH
BITITIE & A EOMIEARD G1 HITBAT L Tz, £7o, 21 BFFERIZITRO
S WI~DHETHIAE Y . MEER 24 FFRIRICITIRD G2/M #I~HE1T3 2l b fife
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WENTZ, —F. 10 mg/ml ® AGE Z¥iN U7z B g Cid, fighk 5 Bl C
HZ < DM G2/IM ITH - TR, 9 KL ThilE AR & kT 5
& G2/M B DB ENFEICEZWIER Th o7, S HIZ, D S HI~DBAT
LIRIFRARER DN © 24 K12 12 fERR S 47z (Figure 3-11, Figure 3-12, Table 3-1),
ZOREERN B AGE 13 DLD-1 #ifia oAl fa 8 1 2 2-3 RpEIE S5 2 & 23
iz,

Z DORER AT T, MR INIRE ] O B IE AN J T3 M DR RFRYZE KIT D
TR L7z (Table 3-2), 24 Wef 4 oMbk % 24 IS -G3- B2 = b3
T, MIAINEEHAS 21 Fefi & 24 FFECHugR L7246, 48 Rffil#2 Tl 1.21
52, T2 BRI Tl 1.34 5 0B WA E U 2REMBERE L e o7, 512, 4,000
EOMIZ R Lo L BET D &, FINRERHDY 21 WFf & 24 IR ClX. 48 IFF
M1 19,5604 . 16,000 {5 (2 H95E L, 72 FpfE#£121% 43,069 fiil, 32,000 fi#iZ
B 2 E L 2D, ThiE. 48 iR Tl OB DE T 18 % T
HoTon, T2 KEE TIL 26 %IIERTHZ AR LTWD,

DFE Y ZOREMRIT, RIOMEEES D 2 & CHAGEIMG 0 RN B T HERR
NHZEZRLTED ., Figure 3-4 Trn L7 AIIEEFERS R A2 KT DR ThH
%,
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Figure 3-11. Effect of AGE on cell cycle progression of DLD-1 cells.

DLD-1 cells were synchronized at the G1/S boundary by double thymidine block. The
synchronized cells were released by changing the medium to thymidine-free medium
or 10 mg/ml AGE-supplemented medium for indicated times. Changes in cell cycle
distribution were monitored by flow cytometry. Representative histogram pattern of
DLD-1 cells.
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Figure 3-12. Effect of AGE on cell cycle progression of DLD-1 cells. Percentage
of cells at the G2/M phase (A), S phase (B) and G1 phase (C) are presented. Data are
shown as means=SE (n=3); *P<0.05, **P<0.01 compared with released media

condition.



Table 3-1. AGE delays cell cycle progression of DLD-1 cells.

Distribution (%)
10 mg/ml AGE G0/G1 S G2/M
Oh - 85.4+0.2 13.240.1 0.8+0.2
lh - 84.1+0.7 14.2+0.7 1.1£0.1
+ 80.6+1 17.6+1.1 1.1+0.1
3h - 31.4+1.1 21.8+1.1 459+1.5
+ 21.6+0.7** 28.4+0.7 48.5+1.4
5h - 42.3+2.1 13.7+0.5 43.3+2
+ 22.7+1.4%* 18.3+0.2 56.1£1.1%*
7h - 77+0.8 9.8+0.3 12.24+0.5
+ 57.9+0.8** 14.4+0.3 25.8+0.8%*
9h - 79.1+0.2 10.3+0.4 9.9+0.3
+ 70.1+0.8%** 12+0.2 16.4+0.7%*
21h - 35.7+0.4 55.9+0.3 5.8+0.8
+ 65.3+1%* 23.4£0.4%* 6.7£0.7
24 h - 39.1+0.4 30.6+£0.8 26.9+0.9
+ 42.840.6 34.6£1.6 17.3+£1.9%*

Data are shown as means + S.E.

*P<0.05, **P<0.01 compared with released media condition
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Table3-2 The cell number estimation by differencies of doubling time

Doubling time(h) 0 24 48 72 96
21 x1.00 x2.20 x4.87 x10.76 x23.77
24 x1.00 x2.00 x4.00 x8.00 x16.00
in case of 4,000 cells/well seeding
Doubling time(h)
21 4,000 8,833 19,504 43,069 95,104
24 4,000 8,000 16,000 32,000 64,000
Fold-cange 0% 9% 18% 26% 33%
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HUUIA  AGE 2N KNG A B AR oo fl it 5 HAREEE & o X7 B O R BIZ 5
2% B

ZAVE TOMET, AGE ORI AR RR G RN HI 20 H 23 | 0 o) 31568 2 A
EMICBE A B 2 Z L 2R LT & T, ARG TIE. AGE A3l 8 8 L 2 R 4T
SELWFEASNIT D7D, Ml EWEREA 2 o7 B BlEE %
Mt L7,

¥4 2 U Bl,/Cdkl (Cyclin-dependent kinase 1) #HA&AKITMILA G2 i
6 M HIA~EAT S 5 BT B M 8 IR IR 7 T b v (94, 95, 96, 97, 98).
Ryu 513 G2/M #ifs= 1o, -1 7 U > Bl,/Cdkl BEHEDORDNEEET 5 = &
Z o LT 4(39, 99, 100),

0. 1. 5. 10 mg/ml ® AGE T 2 HI[H4LE L 7= DLD-1 e ool e fil ik &
SDS-PAGE U, Ml WiGRE & o R BORBEE U = A% 7y hTHHf
L7, ZO#EF, AGE X DLD-1 #ifad4+ 7 U > Bl & Cdkl OFRHLE % i
FEARAFRICINHIT 5 2 & 3R 47z (Figure 3-13 A,B) . O #ilIZ A% 10
mg/ml AGE fLERD & & RALHESLME Ll LT, Y1 27 U > Bl T 50 %, Cdkl
T30 HRBLENIH S TWe, 20L& KB X o X7 BEONIEE S L
TRT7 7 FrOHEBELFIL, HRTEVRRN & 2R LT,

—J7.AGE X G1 #1725 S WI~ORBATIZ LB 2 IR T 21 7 Y
> D1 ORBEICHKEL 525 Z L7~ 7- (Figure 3-13 C),

SFEY . ZOREENS AGE 12 X 5 DLD-1 Ol E SHEEEH I, G2/M ]
HlfE s o R BORBBEREICERN T EEZ D LN TE D,

Nuclear factor-«B (NF-«B) i, Ffasa-Cin @ oM 772 & 2 < OBis
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TRBUCE 5T 25K/ THHN, NFkBO—2>DEHELT, 427V
Bl ORBELFES 52 L THBORE 2MRET D &) ®E1H (101,
102), 2O b, AGE 2k 5% 4 27 U > Bl OFBIMGENEAIX. NF-«B
OERNCER#E T 2 ATREE R ZE 2 b D,

% Z TARFITIZ.AGE 28 NF-«B OIF AL % LET 508 9 & REE LT,

NF-«B (I3 N TlZ Inhibitor kB: IxkB LA 5 2 & TRIEMR L LT
FFEL TV, fifast7e E ORI L > T IkB 23U v igfb %211 % & IkB
UFHEL . IEMERE L TENABAT L. HREIE FOBEIEMHELZ1T 9 2 &7
HMHENTWS(101), DFED ., BRICBIT L NF«B 27+ 25 Z & T,
NF-«B OIEMALREZ M5 Z &N TX 5,

AGE T2 AP L7 DLD-1 fiflan b4 R LB % v R B
zhthsiti L. NF-xB Ofplir=> FTHD p6b ¥ /"7 BHORH & %7
filiL7z, ZOfEFR. AGE (IBA~BAT L7z p6b Z /37 B O & &R ERAFRIIC
M2 Z EnfERd S e, —J7, MlE T D p6d Z N BRI D -

7= (Figure 3-14),
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Figure 3-13. Effect of AGE on expression of cell cycle regulatory proteins.

DLD-1 cells were treated with different concentrations (0, 1, 5 or 10 mg/ml) of AGE
for 2 days. (A) Equal amounts of whole cell lysates (20 pg/ lane) were subjected to
10-20% SDS-PAGE. Expression of Cyclin B1, Cdk1 and Cyclin D1 were analyzed by
western blotting. B-actin served as a positive loading control. Protein expression levels
of Cyclin B1, Cdkl (B) and Cyclin D1 (C) were normalized to that of B-actin and
presented as the fold-change compared with the control.
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Figure 3-14. Effect of AGE on expression of cell cycle regulatory proteins. DLD-1
cells were treated with different concentrations (0, 1, 5 or 10 mg/ml) of AGE for 2 days.
Equal amounts of nuclear or cytosol proteins (10 pg/ lane) were subjected to 10-20 %
SDS-PAGE. Expression of NF-kB (p65) was analyzed by western blotting. Lamin B1
served as a positive loading control. Each band is representative of three experiments
(A). Protein levels of nuclear NF-kB were normalized to that of lamin B1 and presented
as the fold-change compared with the control (B). Data are shown as means+SE (n=3);
*P <0.05, **P<0.01 compared with the control.
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FEVUET /N

ARETIX, AGE 23t b KIGEMIIC S 2 2 M~ O FE L | Z OFIC
DUNTHRRE L 72,

AGE % t b~ RJIGgflakk DLD-1 Mlalc#@sin L, 4 AL L7ofi R, AGE
(3 DLD-1 Ml it U TR iz Rk 2o~ L. 3 HIRILAEDERE T, #t
A EAEEZOH HEFEMHI R AR LTz, LocL 4 B OREEE T8 M XHE5H
& Y . AGE 75 DLD-1 fild D¥EFE A 45 1k S H 213 & OERIERF - T
WZ EDRER SN, £72 AGE DS EFHMIIC KT TREIC OV T e MEFE
MeFM MRC-5 & VTR L 72/5 /. DLD-1 Ml & 135872 0 | HEFH O]
TERIIMER SN2 0 > 72, Matsuura & b [FRRERED AGE 1%, b F KIS
Mk HT29, SW480, SW620 Mifil DI 2445 Z & 2R L TR Y (47),
ARt —HT R TH 72, AGE T85O & b RIS 2 H5HE
HIE 2 R S i,

FATIFRIZEB N T, = =7 HRORGy Th 51 4 7 {k&#) (DADS. DATS
22E) MR E T T A, . K. RIS, ARk IO L
THIESEI R EZ R L, 7R b= 20FFECHfa B # ofE IEEH & o BSEA3
HEINTND91), ARFHIBWTYH, AGE OHFEIGIZIENT R h—r 2D
A B O IEERNC BIER A B 2 0 & D 03 IRGE L 72 28 (Figure 3-7,
Figure 3-8, Figure 3-9, Figure 3-10), AGE |ZHFEINHIZh R 2 R EIC R
WTH DLD-1 Ml L CRE DA Tl 2 E 1k S8 5 2 LT ho T,
IHIT, TR M=V ZADFATIRNFTH DI A/N—E 3 DIEMHALLFHFE L 25
oo ZHUHORTRIT AGE 2SI U CRlfaE B D4F LR T AR h—2 2D

AR AR N L AR LTS,
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Table 1-3 1Z/R L7z &350 | AGE FICIFET HA A ULEM ST UV AT
A > (SAC) 1%, JEATHIFEICE\NT in vivo, in vitro FBR CTREHINL OO BT
R DBFER ST (81, 103), C. Shipin 5%, SAC (250 uM) A K
FEAINRR (SW480, HT29) (TxF LT 2 H MO THFHMHEIRB L O, &
A= ITEMHALFHEER 2R & 720 2 & 23 LT 5(40), Morihara 512
X5 & AGE F1iZ21E SAC 78 1.6-2.4 mg/g (dry weight) & £ T 5(104) 72D
AMETD 10 mg/ml AGE 121X SAC 23 16-24 ug/ml & £ TW5H Z LT 5,
Z LT SAC Oy 7 H1% 161.22 TH 57-%, Shipin H23 AV 7= 250 uM SAC
(% 40 pg/ml &7¢ V) (WEBRTO SACIREIIFRRETH D Z EDBHERTE 5,
] SE R TR A3 2 ER b BT o R Th o7,

— HARF TR, MAR)E W o R 2 W72 EZERIZ I W T, AGE 235#in )& 1
DHEZBIESHTNDZ 2P 50k Lz (Figure 3-11), Hia)E #[RFH 52
BR7~5 DLD-1 AT A INREH 25 21 el T D 2 L 3R S 4v, AGE IR
Lo T 24 BEREICEAE L T 2, 2% V., AGE X DLD-1 Mifgicxh LT 3 Hef
AR A BE S5 Z L2 bk Uiz, 2 OMIREINRERF CHEGE T 5 Ml
%I 2 b— b L7z R(Table 3-2), 48 Ipf1#% TIXIEFEANLEL DO3E N X 18 %
Thol=d, T2 KffE TIL 26 %R LTz, 2F D ZoRBEHERIT, £
IR R 2 2 & THIEIMGIZIR 2 B CHERE T2 Z LA ARETH D Z & 2R
LTk, Figure 3-4 Tix L7AIRIEHAS A KBS 2R TH D, AGE 1L
AL OWIEAAE I 2 O TIEL | BIES T 2ER AR T 720, BRIl %D
EVWDHERT HITE3 AU L2 BT 2 UNER D ST BET L LN TE D,
Shipin 5%, SAC NKEGAMIEKE (SW480, HT29) 2k LT 2 HE DA
LG EMBI R 2 R SN E R L T2 0, LY EMICBIZRT 5 2
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& T SAC DOEFTEMANE 2 HEsd T E 72 bR RV,

WIZ, AGE 12 X 2 #8402 B DR 2 B © 224 5 720 i & 17
HiRFORBEEZFHE L=, AGE 13 G2/M H TRIED A2 R Lz, G2/M
HCERT 2 MiaEHEE X 7 EE LT, 427U Bl & Cdkl DR
BAEFMM L7Z, ToOfE%E,. AGE X DLD-1 fifzo3+ 7 U > Bl & Cdkl D%
Bl 2 R ARSI 32 2 £ 2 55 & L7z (Figure 3-13), Z OFEHRIT
Ryu & 2378 L7z G2/M CTOMaE = IRV oA 27 U > Bl,/Cdkl # > /87 EH D
BRI EET S &) S (39,99,100) EFHEALTEY ., AGE 12X %
G2/M 1T ORI EHIRIEN R & OBELZ RR T 5K TH D, £D—H T,
G1 #1756 S HIBATICRET 294 27 U > D1 OFBEICE(LITE)>T2, D
0 AGE 7% G1 #1205 S Hl~OMEIFICIZEE L 5 2 /0 Al EE 2RI L Tu
25

B, AGE I2k5¥ 47V v Bl BHBHICOWTE BITHRETT 5720,
NF-«kB OFEMALICOWTEHME L7, NF-«xB (I KGH#EE &0, B, e,
AISZ M, B CIEPE L L Tl v L i oI B 5 L T\ % (42, 105, 1086,
107,108), £ LT, bt M RIBOEEHEEICB O THIEML L T D 8®ENH D

(109), —77 T, NF-«xB OiEMALZ i35 2 & TYHA 7 U Bl OFEHEN
KT L7z &V #iE(101, 1020385 Z EnD, A 7 U v Bl O3HE %R
T 5KF & LT NF-«xB OIEMELAE STV 5, Pai 61 xenograft €7 /L
FHR T SAC DB D NF-«B OZNBAT 2 M5 2 L 277 L TRV (81),
ABFFEIZEB VT, AGE 78 DLD-1 fifaick LT NF-«xB OB1T % Hifl3 %
Z E R Sz (Figure 3-14), 2% V. AGE X NF-«B OIEMA Lz 45
TERZR>Z &R STz,
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INHOREREY . AGE OEREEF L LT, AGE [FESGHII TITE L7z
NF-«kB OiEMEbZmfl 5 Z & T, (27 U Bl OB ELZBD SE, £ L
T, MAE S OBRIEZ 5 S 292 & T, JEEEHIE O B8 2 50 D S S
DEBETDHILNTE D,
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=t

o DY il

F—HmTIIMELE LD, DATATIZBITS2&bEmWERTHY | F1T
b R X B AETE ORCKA L2 I X 0 8B mIC & 5, INikh & 3RICRRB Y 2o
MEEDLDAL, DREDONAREE 2 D A% BNT 5 2 &N E 518G
IND, ZOREDERE LT, BROFFEL LTI ~DOIY AL S 7
T2, KENTFITHER TH D08, AFRITBNTH B FAETETHADIRAE
REBEOV AT EMZDZENETETEEL RS> TND,

PRHEIROH 5 BMITIINE TOMETEL RSN TNDLN, FTh=
Y= OMERKRENG), TLTE=V = E T ) —VIRIET 10 » A
VL ERARR - e S H -k = =7 iR (Aged Garlic Extract: AGE) 13%
DEENEDE S LRI OMEEIRMIZE L72EM TH Y . \EOMIEIZB W
THIE TR M ST 5H(A8), 7272 L. AGE WEFEOIE - HEATITK
T BTNV TIE LA RGN L L. TOERBEFIZ OV TOREHIX
DI, £ IT, AR TIE AGE OHUERSNRIC OV T, KRGO B
FRICHBIT DR, FOEMRBFICOWTHIT 2 2 L 2 B L L CHFE AT

7,

BETIE, KBMEEREET VT v & HWT AGE OHUEEZN R & Gk
L7ce == DERHO—2 L L THRIEWE O - JRHDIRDBM b TN D
72(58, 59), AMEFITIE AGE 1T & 2 FFa 4 D fift g h SR 0 58 2 Pl U 72 F2Bk
RICTHAEEZ 1T > 72, DMH B L5 HEHFENEZ > THDHT v M

3 %(w/w) AGE & Ak 2 23 BFE S 7-, 2FEBRIE 2@ 0 CoORE, &
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fHE, UKEB L, SHREOR R EREICOWT, AGE #fé 2 hre—/Lgf
TIEWIRZ &G, BHIMO AGE #1237 v M L CEREITE 2 T
RN ENTND,

AGE | X 2 JEI55E 5 Bl T OBl R R DT R B AR IS HGE L 72 -
fE, BlEE Iz ACF O, s O A 50T AGE B CH E 2212 R 0 e
A, AGE (1T X D IEEHE OIHIN R R Sl (Table 2-5, Table 2-7,
Table 2-9, Table 2-10),

HEFOMEBCTHEL TR DA X2 ho—20F, MO BB TH
%, PCNA [THIfRIGIE~ — O — & LT BALTH Y | BRI O LT
(X0 RBLENTLET 2(76, 77), = L CHATHIZE T, FaMia oS5 2h 5 &
PCNA {EHIIHIN R RENT WD, BlzIE, = =7 HROESTHLYT
NP ZNT7 4 K (DADS) (& X o THIZE S S 72 3L id Tk PCNA @
HREELIKTTS (80), £7-. AGEICHLEEND ST UL AT A 2 (SAC)
1T~ o AT U7 D e in o PCNA RBLE 2 Jid L7z (81),

AWFFE T, TSRO MBI DWW TREC, [Rl— AL D Jpi 2[Rl 1T PCNA
DFEBLE 2 Y ORI TIRIT L2 & 2 A, s e BALIRIE & e Ok IZ 3
T, AGE 28 PCNA ORBLEME T I E R AR Lic, —F, BERAR
JEAHA Cld PCNA FEELBITE 72 < | IEH B MRk O TG ME b FEF TEW
(X722 Tz, ARAFFRIZBNT S, S TOBENIIE & [FERDOFIR 3G 54, AGE
DHUELEFE B 20 DGR 28 O MR TG M O IHNIZ IR 35 2 & 2 50
L7,

FoEm T, FoEmTHE LN AGE OREEME -~ AETE IS R 1T D

WTEDOEF AU LT 5720 AGE 28t M RIGMilalc G2 28 L 20
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B2 DV TRRGRE L 7=,

AGE It N RIFRMIaEE DLD-1 MiRZx U . IR EAKAFRIIC Z OHEFE 2 31
#1922 L AHERR S N OIHINRITESHTH Y . 3 AMLLEDREE
THEF PAEEZOSH HHEMHIZN R 2R Ui, £7-4 HMOEE THMiX
BARHAE A 8 0 . AGE OBFEMHIZFIZIRN S O TRV L RSz, —
RN R R O FAAL 5 INIRERT I 1 BAREE & STV D72, MR SE 4 B 1T
M 2FA R T2 &, 558 1 AR THOHIIREROBEWZHRT 5 2 &2
T& %, £72. AGE OEFMAZIC KT 2B OV T b IEHF B i
MRC-5 % JHVNTREAM L7255, 4 H [ OR538 T b B O M E AR S a9,
T LA Z (R ET HMHIZH - 72, Table 1-1ICHRLTED, = =7121F
28 WDMEE N EZENTEY | KEED AGE IZHPHFENEENTND Z &t
DHE R DIV, WIETEMED & < AR WIEF RIS LTI x L ¥ — & L TR
M LT EME S 2 b D, AGE [T AETEE 2 @ ORISR ek U TR IS
HEIHIER 29 2 & R S 7z, £ 72 Matsuura & b [FIFRE D AGE &
JECe M RIGEMIEME HT29, SW480, SW620 #ilia DO BFE 2 Ml 325 = & 275
LTRY A7), Aate —HT 2R ThH o7,

== WkoAFUEY (DADS, DATS) 3L PR EE T L0,
FLpE, KRIBFE. RiNTARE. BiEfiark ot U ChilEER 2 R L, 7H Fh—v
2SR I DA IEEH & OBIE NS STV 5(91), AGE O 5EHm I 2h R
BT R b= AOFE LR E I OE IEERICBR R H D00 E D D ERRGE LT-
23 (Figure 3-7. Figure 3-8, Figure 3-9. Figure 3-10). AGE (% DLD-1 fifgiZ
kU CHREDEMI ClaZE IS5 2 L3, SbIZ, THR h—T 2D
HECTH DI AN—E 3 DIEMALHIFE L o7z, 2B OFERIT AGE 25
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2k U CHREBR R D15 IR RECT AR b — Y ADFFEREERi- VW2 L 2R LT
Wb, == POHEEINZYT U RY AT ¢ K (DATS) (XA
% LT G2/M i e B 212 1k &, BCL-2 7 7 2 U — & VX O3B &
EPHELCT A M=V REFETLEESNTWD (91), AGE BT A b—v R
HHB LR TR DWW TR E AR RENR L, To72, BBREWZ LI
BB 1 2 [R)E S 7 M 2 72 RIS I W T L AGE TR e B 35 003 B % 3
ESHTWVWD Z EnfER Sz (Figure 3-11), G1./S HloOEER ClRIFH S 7=
AR, B FE R AT 5 2 & CRIMRE S AR L. 21 RFE R IZIZR DO YA
D SHIIEATL TV DH Z &ovn, DLD-1 A O HEFEAE I 1% 21 FEfERE
ETHDH LNy 5,—77.10 mg/ml O AGE ZHIN L= 54 Tl G2/M
W CORIENHER S 4L, KD S HI~DBATH 24 FFHIRICEE L Tz, DF
Y. AGE |3 DLD-1 #ifa O Fa 5 IR 2 2-3 RFRFREEE S ETWH 2 L &
RTRRVBGEONT-, ZORREENE 2. FMREFOEWIC X 5 HIfuEEE D
ZAbZERAE LI L 25 (Table 3-2) . HERLRZINRERH] DS 21 el 72 & 24 FFfEFREE
ZHRIE L7555 .2 H# T 19,504 fi#, 16,000 {E DiEW LA < (3 H T 43,069
. 32,000 &FkANIFIREZMIfLZZIZHISE T 2 2 & R C& 7o, T oA
Figure 3-4 T/r L7- MRS S IFIEREBEOR R A2 R L TS, £72. G2/M
WIS IS EAES D 2 S I3AER E L CSHIOMBOFER AR T SE5 2
CICEN Y . AGE BEE 7 v N OKRIGIEE CTix PCNA B O FLRME T L
7oAE R (Figure 2-13, Figure 2-14) & HF5OfFITTEXDHZ LN TE S,

T BIBEIERR O K Z 3T 2 72 il EEERE R -0 & oo 7 E R
BEME L7z, AGE 13 G2/M HI TOBIERZ 7R LIzl G2/M 8 TEMS

DA E AR 2 X E LT, A 27 Y 2 Bl & Cdkl OFEEL&E A G L
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Teo YA 27U Bl & Cdkl EAAEITHITEE D G2 #1725 M #HI~BIT4 LB
OFHEIR T & L THEHEREF ZH > TEY | G2/M H THIIE LS ET R h—
VAEFES LRV NA Y FT VT F— b (BITC) 1%+ 2 VU Bl, Cdkl
DHBAEZJETEIEDLZ ERHEINTNDH(94), ABFEIZL > T AGE %
DLD-1 filaD 1 7 U > Bl & Cdkl OFRBEZ EEKFNINEIT S Z &2
Mg s iz, — 5T, GL 1D S MIBATICRE T 594 27V D1 ORBLE

(TS (GL I D SHI~OHEFTICITZE A 5- A W Al RetE 2 e L7z,

X512, AGE 2k 2% 47V Bl BEIMGIZIEIZOWTRFTT 5729,
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