EBT YA > % Fig. 1177, 6 BEs DHENE F344
v b (BARSLCHAEH) &, EXEEZFER
T 5 BEEFIEFRE S AYE D methyleugenol

(MEG; 300 mg/kg A E. HEIRD), EXEETH
BT HFBEFEFRLAME D thioacetamide

(TAA; 400 ppm, iE£H) <° fenbendazole (FB; 1000
ppm, JREE) . piperonyl butoxide (PBO; 20,000 ppm,
BEE) AW 28 HMRKBEREEREIT -7

(N=10 It %), BMAHRTH 2IERBPAMEDRF
FEMHEWE & LT, acetaminophen (APAP; 10,000
ppm, {E£H) . a-naphthyl isothiocyanate (ANIT; 1000
ppm, REE) ZBIRL, BAENBRELEREL:,
28 HRDOHR G TH24EFEY (70T : N=10 T
*TE) B — 7 LERBRERE T TR Rk U TR
ZHERBL, BEELAER, SEIHEILE, SMU
EELAAL - EEILEETICEA L T2
U PAURMRIE 53 & 2 & A — B EIRIZ T 4°C T 2~5
RFAEE L7, B O¥G%E 4% /3T RV LT I
Tk R0 ABEERE (PFA) (< C 84 BRRAEE L.
FBHECEN AT 7 4 A8, g~ b3V
v xA Yy (HE) REEREER L, KM
HETICTEAROHREZHR L, £=. ML
ELNAEG EEUSNOELY, BRET - EAMK
HrAIZ 1500 mg F44 L., fEFAREE T-80°CCREFEL
7o

<A 7 aT LA R

PFA B E L 7= FHE#L D HE e8] A & 25
ETTHEL, EXEOHE, RECHEAES
DRISHEALZ EEF M L=, BRADER SR
Tid, BOBRSEER 2 AR L, BLE
KRB I LD THIMERRLE, &5
BRECTRIERUG 72 & O RSB 720 4 {E ik
ZRIRL, v 707 VAN L, @&
OB L7270 & ¥ RNeasy Mini Kit

(QIAGEN, Germany) {Z & ¥ total RNA ZHli %%
NimbleGen Arrays User’s Guide (25> T cDNA &
REfT -7, B5h7z cDNA 12, BIEFRE~A
7 a7 LA (4x72K Catalog Arr Del, NimbleGen,
USA) %MV, Innoscan700 (Inopsys, France) ¢
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VIFNT —FERDIAATERSE. GeneSpring
GX 10 (Agilent Technologies, USA) % FAVNTHEHT
EATo T, FiE & LT, %5 —# O normalization
2TV, BIEFRBEOMEBEMERIE W 4 40 Fud
3% I ALk (FB: N=3, Co, TAA: N=4) #*BiR
L., BOEMEECHE LT 2HBU LR LR 4T
L BT &&=,

Real-time RT-PCR f&#f7

A7 0T VA ATV SR 4 AL - HE
LB O FEME CH/ZICRIR SN 2 R0 6
{H#% real-time RT-PCR f#tT{Zfit L7=, BB L7z
7 X Y RNeasy Mini Kit (QIAGEN,
Germany) 2 X Y total RNA #HliH1%. real-time
RT-PCR #1T > 7z, #liti L7 total RNA (IR B 5t
ZHWTERL., 56N total RNA2 1 g (20U
T cDNA 28R L7z, 2T PCR R/iid Power
SYBR Green I Chemistry (Applied Biosystems Japan,
Tokyo) ZFAV>, 50°C, 253D A FaX— g
%, 95°C, 10 3B LT95°C, 158, 4541 /1
BET60°C, 153D T, Step one Plus (Applied
Biosystems Japan) X TfT~7, &BEFOS 54
v —U R N& Table 1 lLIRT, £7 54—
Primer Express 3.0 Software (Applied Biosystems
Japan) & AV, BETOFNEEICIE > TR EIT
o7, FBARTF O mRNA RBEIL, BABXREED
BRI AT DHEAEE LTRD, ARM= b
Bl & LT AU VBEFTHD
ACTB, Hprt, GAPDH ORERE KD, HxER
B TR L,

R HRE

GEMBLFOREL LT, BRLFROA
REELANEG - E¥EX2 PFABE®R, =% /—
RIITHA, T 74 @B L%, EEOL, —
BiL HE a2 0 L7z, SEHERRMREIZH-ON
Tik. ROFIETIT> 72, Ki-67 I2oWTiE, it
NI T4 B UG A &2, REME VA
I —EAEL LT 03%BELKEE ST A
Z )=V T30 SFHAE L%, 10 mmol/l 7 =



CEET R Y U AEER (pH6.0) (CREL. A—
b2 L—7 121C10 RIS TR & EHRRREL
TV, BRICZDETHH L, VW TEED
<METT o vx 7 L, <=7 XHKi-67 Hifk (50
&4 ; Dako, Denmark) % A\ T 4°CC—Ba s
SHT, WNT, ZRGUELIEO KNI Vectastain
Elite ABC kit  (Vector Laboratories ; K[E) % FV>,
3,3 -UT IRV UICE Y BB IETE,
~NT hEY THERAEZE L, 51T
Topoisomerase Il alpha (Topo Il o), Aurora B,
p-Histone H3. HP1 oD G FHIEEHTIC DT
. ROFIETIT o7, BT 740 V0B LN
AEREEI A & 10 mmol/l 7 = BT N U U A RER
(pH6.0) ZiZ{E L. Topo Il ok O Aurora B (34
— b2 L—71217C10 %34, p-Histone H3 & U HP1
ald~vA 7y x—790°C, 105 CRIEE®
PUREELZITV., BRICR2ETHA L, #i
WTHEMEAV A F o F— B0 L LT 0.3%if
BELKFEET A Y / —IVHE T30 SRIAE L
%, EEYXMETToyF sl vHEH
Topo II afiLfk (200£%# MR ; Epitomics, USA) ., 74
¥ YL Aurora B HifE (2000 ; Abcam, UK), 7
41 p-Histone H3 Hif& (50{%#AHK ; Santa Cruz
Biotechnology, USA) K& U # X H1 HP1 ofifk (200
%47 %R ; Cell Signaling Technology, USA) % AT
—BRFUS S ¥, ROV TTIRBUELIE O RS X
Vectastain Elite ABC kit (Vector Laboratories ; ¢[E)
RV, 33 T IRV L O RAS
Hieth, ~<w hXT ) U CHEREEEL -,

e R HRAT

MEHfENT & LT, RERVIHERORERICD
W, EAER BT L TR
Student’s/Welch’s t-test % 1T o 7=, Sk EAIMR
RIZOWTIE, BEABREICIL L C2HO
Dunnett/Steel test 1T o7, w4 7 a7 L A OFER
W22 Tt Student’s t-test %17 o 7=, & T DFEEHE
Prid, BEAKESRUTE2EEEDY L L,

(fwEEmE~DELE)
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BEERIIBMHCIZRNBEREERTHY,
o, BT T ST — T OVIRRER T CREIRRD
GO &Y B L. 8IS 2B ERIER
Rz 7o, Ei-, BVEE, BEICY =5 T,
HAE T RZOFAHES & OKEE 5 ERz
BT (NIH) 23R L QW 28 mBIcE+ 5 44
R4 st

C. if5eRt R
HKEBLUHBEEOE(L
B#E528BEDFBHEZRETHORSEH T, E
B PREEICL L THREOFBRBL BRO LN
7z (Table 2), FFHEE &I, #%HE T PBO B¢, MEG
HECELENBEICH L THEEREME, TAA B
APAP BE R TN ANIT B CREMABBEEIZHL L TH
BB &R Uiz, MAETCII2R SR TELE
SHRBEICH L THEREME R L. (Table 2),

AT LA K EBEFRALEHO S 0T 7
LAY 7

A 7T LABIC LD EAE SR
LTC2RBUERBE LR EZRLUIZEET (FB&TAA
BILICHERIC LR 62 probes; FB#HAEIZ LH,
TAA #f EF{HH): 146 probes; TAA HEEEIZ L&,
FB B L S4EI¥: 691 probes) . FIEICRKBRE =
L7cBaF (FB&TAA BEEIZHERIIET: 93
probes; FB &£ B (28, TAA BEREI: 252
probes; TAA BEH B (2, FB BEBME: 579
probes) # RH L7= (Fig.2). 2 bD@EFOFH
o, MRES, MREEST AR b A% 0H
R R HBE S Tz oW TR L7 F5 R, TAA B R
U'FB B CHELE S REICH L CH@mic B0 -
FuERLIcbO b TAA B CEUBIBEICH L
THERREEO LREZRLUFBHETY LREEA %
A L2 b DD 67 B8 b7z (Table 3) , 12 TAA
RO FBHETELEXBEICH L CHEICER
DIETER LSO L TAA B CELE S BEIC
WML THEEREBEOE T2~ L FBE THETE
mMZza L7 hDik 16 8D Shiz (Table 3),



B0 R 1 BEE B = 7 mRNA RBERGT

A7 uT VA ITICE D RBALFORD LN
e BT OWN, HLEHBEES FiCOWT
real-time RT-PCR i & 5 mRNA DREBRERIE LTz,
Ei L 722 TOBRETIL, <4787 LA TTAA
HCTOLFERREFEZTRL.FBETHREKROERA
ERLELOTHD, TORE. ETOEGFIT
TAA B CRAE BB L L TOThoNESE
A br— AT THLHEBELRBELZRD. FBHTH
WIEtE D br— L 3 BEFH | BIETULETH
BE22@ER W LEROBER RS &7 (Table 4)

B/ 1 O RTIERT

Real-time RT PCR "C mRNA R BT % i L
T BIGFOWN, M HEERE#E S+ Aurora B D%
TR TR BE LR Lr, X5, HbuHFEE
B Ki-67, 52 AME RS HIER~DREA
R E D G2/M HABEE 47 D Topo I ok T,
Aurora B LIS+ @ M HBd# 53+ D p-Histone H3 &
HP1 o@D S Rk FHIMR IR 2 £ifa L 7=, AAggsm
DIEETH D Ki-67 13, BURAMERSGHL D
fth DRE TR 2 B OB 2R D 72 b o
oo —H. G2ZM#IF = v 7 RA LV McBEET S
Topo N Tik., BEHAMER CRatEERIZ L
TEAMEMRE M AE R L, OB XIREICH L
TAHP2HNERELREMER L, SHICMH
ETICEAD 50 FHTIE, BEADER TR
FBREIZEE L C RIS N % 58, p-Histone
H3 TIIBENAME 4 BEP 3 T, EAE R
U THEmMBRD bk (Fig 3),

D. %

AT, BRAMERERIBERE»LOH5F
REZBAT 0, EXEHREZFEIFREIA
WHER Y, EXBHREEDRVIFEMEYED T
v FERAWZ 28 BEIREEREZ ER LI Z A,
vA 7 a7 LA ROREERFHIRET, BBA
YRR e M B HIRE S+ O RBRE R
Rfani,

A2 aT VAT, TAAESL FB %D
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JFFEDAMERET, MBEAMSCT R h— 22
H LT 67 BETOREEFEPFED LN, BTl
JBAICRERET 5 44 BIZTON. G2 B S M HiE
ITICHREET 2B TR EicDiE-T2, &5
iZ, real-time RI-PCR TH ZH b DB FiZ~A 7
0T LA TR R Z BT 5 mRNA BB E R L,
B AERE CHRERIC RO BHTENE
H bz,

EBAMEERET D L. ZOMHBRED) HH
B HIBEE S FORBREBPEZ S Z L3N
TEY, ELIZEATIE G2M HIHETDOHF5
BEBHPTREIN T, Z0OZL LD, G2M
o MHIETICEET55F & LT Topo Il o,
p-Histone H3, HPl a% i F& L TGRB L,
Aurora B & &b CTHREMMFOREL EE LT,
FORER. SHEHND 2MEIF = v 7 KA v
NMZHEBET B Topo Il e Cik, EMBRAMERE T
B L CIBMEMRag o mE R L, ZORN2E
THALE R L CEBRREMERBY -, &
biZ, MIETICRD 2 0 FBETIX, (717
VA RN CHRELER 2B D7 AuroraB 259,
p-Histone H3, HP1aT®% Topo Il a & FHRIZE A
W CRRMEXT BRI L CB MR S DN &
BT, BB S OB TIL, AuroraB T
RN AMYE 2 BEIZ, p-Histone H3 TRAAME 3
BIZ, HPlaTRAAMEIHCERREMERL
oo BMIZEPAMEROZ THEREMERL
7= p-Histone H3 1%, M #iZ33V " C AuroraB {2V v
FRAGTEMEAL S R B R OBER ¥ AL ELT
5T G, FRORBESAYE RS REER T
G2ZMEI L W) KDix MBIRE LR 2 L&
ZoN5MEFAORBREHNERZ 22 L8R
Efic, —77, HERRHEFEFEIR CH B Ki-67 R
L7zl ZAh, BRAMERICHEBH2EE %57
. HBATIERENE & WA R O BREE LAY & AT
Feizhotz,

SERRER LTz M 8157, EHIFR B AR
BT AR FHTHIZ ERRHEN, BiIoE
BFLVNUNLEAL-VETRBR LAPED L
7z Aurora B R°, BPBAMEREDE  THEICH



N U7 p-Histone H3 IXE KEZ# FH T HHREBA
BHRZ V—= T OEMST L2015 5 HEME
WRBENT, 5%, IO 0TF L LITHET S
HH e B 1 B8 43 <0 real-time RT-PCR DR FE % 4T
SR Y OBGTFOREHBFEMRESLELE
z b,

E. #e

BREEZERE LEFERARYPRA S J—=
FHIBEORLZ BRI L LT, BHRAYHE ICHHA
IR R BABE 4 FORBREBRRAH Shi, #
2. M #1457 T % Aurora B <° p-Histone H3 D5
PRI L7z Z &2 6 iz BV T M IR
HERRT2EEBZONDHTFEABRE SN,
INODEPADEDRIAR S J —= 2 TIEIE
IR VB D RIREMED RS X s,

F. EREfotiE
Belz7e L

G. HERE
1. FmICRE
2L
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BHEREF. TREE, BEA—, HE, HA
FE. ZHZE®. B8 5 EABHBE LS B
BAMED 28 ABHZRESRTOT v NERMEIC
BT DA E RIS T OFRBIEE), FE 27 EE K
BHEREESRNES, KK, 2011.1.27-28

HEKEF, TREE, BEAE—. KX K
ME, ZHRE#. 828 T ERAEHBRE 4 BR
BAMED 28 ARG v hOBRMEICRIT
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EL RN TORARRIIBEE T —2 > a v,
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F344rat, male, 6-wks old

0 28 days
Genotoxicity n I |
10 Control
; X 10 TAA (400 ppm, in diet)
X 10 FB (3,600 ppm, in diet)
X 10 PBO (20,000 ppm, in diet )
O 10 MEG (1,000 ppm, gavage)

10 APAP (10,000 ppm, in diet )

10 ANIT (1,000 ppm, in diet)

TAA : Thioacetamide

FB : Fenbendazole
Non-carcinogen PBO : Piperonyl butoxide

APAP: Acetaminophen

ANIT : a-naphthyl isothocyanate

Carcinogen

Fig. 1. Experimental design

Ratio = 2 fold Ratio = 2 fold Ratio = 0.5 fold Ratio = 0.5 fold

FB vs.
Control

FB vs.
Control

TAAvs.
Control

146
probes

252
probes

579
probes

Fig. 2. Venn diagram of probes showing increased (left) or decreased (right) signals in FB group or TAA

group compared with control group.
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Fig.3 Immunohistochemical distribution of Ki-67, Topo Il o, Aurora B, p-Histone H3 and HP1 « in the
liver after 28-day-treatment with liver carcinogens or toxicants. (A) Ki-67; (B) Topo IT ¢; (C) Aurora B;
(D) p-Histone H3; (E) HP1 a. (A) ~ (E) Bar = 100z m *, ** p<0.05, 0.01 vs. Control group
(Dunnet/Steel test).

Table 1. Sequence of primers used for real-time RT-PCR analysis.

Accessionno.  Symbol Forward primer Reverse primer
NM_130812 Cdkn2b CCCTCACCAGACCTGTGCAT CAGGCGTCACACACATCCA
NM 171992 Cendl  GCGAGCCATGCTTAAGACTGA CCCTCTGCACGCACTTGA

NM 053702 Cena2  TGTCTCTGGTGGGTTGAGAAGA ACCACAGCATGCCCAACAG
XM_001064075 Ccne2 ~ TCTCCACAAGAAGCCCAGATAATT  GGTGATCTCCTCTGTICTTTTTITIG
NM 001025682 Cdr2 CAAGGCCTCACAGCAGAAAATC GAGGTGATCAATGTTGGTTTGC
NM_001012742 Weel CGGCAAACTCCTCAAGTGAATATT CACTGTCCTGAGGAATGAAGCAT

NM_001107790 Tpx2 CCCAAGAGACCACCTGTTAAGC ACTCTCGCTCATGAATTCGTTTCT
NM_024127 Gadd45a CACCATAACTGTCGGCGTGTA GGCACAGGACCACGTTGTC
NM_019296 Cdc2 GGTCGCCAGAGGTGTTGCT TCTGCAAATATGGTCCCTATGCT
NM_171991 Cenbl  TGTCCCACACGGAAGAATCTCT GGCCACGGTTCACCATGA

NM_053749 Aurkb CGGATGCATAATGAGATGGTAGAT TCCCCACCATCAGTTCATAGC
NM_153296 Aurka AAGAGAGTCATCCACAGAGACATCAACGATCTTCAACTCCCCATTTG

Table 2. Body and liver weights of rats after 28-day-treatment with liver carcinogens or toxicants.
No. of

G . Final body weight Abusolute liver weight Relative liver weight
roup  animals
examined  ® (2 (g/100g BW)

Control 10 210 + 16.00 7.93 + 0.87 3.68 £ 0.17
TAA 10 141 + 13.00 ** 7.08 =+ 0.87 * 494 + 024 **
FB 10 208 + 14.00 8.62 + 0.68 404 £ 0.14 **
PBO 10 164 £ 10.00 ** 11.89 £ 0.77 ** 7.16 + 0.18 **
MEG 10 175 + 13.00 ** 10.09 = 0.89 ** 568 £ 031 **
APAP 10 173 £ 9.00 ** 7.17 = 0.55 * 4.07 £ 0.15 **
ANIT 10 111 = 5.00 ** 6.43 + 044 ** 570 £ 021 **

Each quantitative value represents mean + S.D.
Significantly different from control : * P<0.05, ** P<0.01 (Aspin-Welch or Student's t-test)
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Table 3. List of genes showing up- or down-regulation common to FB and TAA groups or TAA group

alone in the liver (=2-fold, =0.5-fold).

cyclin-dependent kinase inhibitor 2B (p15, inhibits

Accession No. Gene title
Up-regulated (67 genes)
NM_ 130812

NM_001007754

XM_001078275
NM_001025693
NM_171992
NM_199092
NM_001033690
NM_080782
NM_053702
XM_001064075
XM_001061676
NM_001008321
NM_001025682
NM_001012742

NM_001107790

NM_001007648
NM_024127

XM_001064064
NM_001008882

XM_001074823
XM_001058264
XM_001055166

XM_001077474

NM_019296
NM_171991
NM_053749
XM_001074188
NM_017100
NM_001009470
NM_153296
XM _001065116
NM_001017470
XM_001069485
XM_001080790
XM 001073486
NM_001014215

XM_001070442

XM_001065873
NM_001012035
NM_001008278
XM 001068286

CDK4)

Ras association (RalGDS/AF-6) domain family member

1

G-2 and S-phase expressed 1
cell division cycle associated 7

cyclin D1

origin recognition complex, subunit 4-like (yeast)
origin recognition complex, subunit 6 like (yeast)
cyclin-dependent kinase inhibitor 1A

cyclin A2
cyclin E2

CDC45 cell division cycle 45-like (S. cerevisiae)
growth arrest and DNA-damage-inducible, beta

cerebellar degeneration-related 2

wee | homolog (S. pombe)
TPX2, microtubule-associated, homolog (Xenopus

laevis)

cell division cycle associated 3

growth arrest and DNA-damage-inducible, alpha
similar to Fgfr]l oncogene partner

ubiquitin-like with PHD and ring finger domains 1
similar to NIMA (never in mitosis gene a)-related

expressed kinase 2

claspin homolog (Xenopus laevis)
NIMA (never in mitosis gene a)-related expressed kinase

2

SPC24, NDC80 kinetochore complex component,
homolog (S. cerevisiae)
cyclin-dependent kinase 1

cyclin Bl
aurora kinase B

inner centromere protein

polo-like kinase 1 (Drosophila)

cyclin B2
aurora kinase A

kinesin family member 2A
centrosomal protein 70kDa
centromere protein A

cancer susceptibility candidate 5

discs, large (Drosophila) homolog-associated protein 5
centromere protein Q

excision repair cross-complementing rodent repair
deficiency complementation group 6 - like

F-box protein 5

cyclin-dependent kinase-like 2 (CDC2-related kinase)
CDKN2A interacting protein N-terminal like
cell division cycle associated 2

Symbol  FB
Cdkn2b 14
Rassf1 1.1
Gtsel 2.2
Cdca7 1.3
Cendl 1.2
Orc4l 1.3
Orc6l 1.2
Cdknla 1.3
Ccna2 1.0
Ccne2 1.2
Cdc451 1.2
Gadd45b 1.1
Cdr2 1.8
Weel 1.4
Tpx2 1.3
Cdca3 12
Gadd45a 1.3
LOC6837221.2
Uhrf1 1.0
LOC6902091.4
Clspn 1.3
Nek2 2.1
Spc24 2.4
Cdc2 1.3
Ccnbl 1.5
Aurkb 1.3
Incenp 1.6
Plk1 1.0
Cenb2 1.4
Aurka 1.3
Kif2a 1.0
Cep70 1.1
Cenpa 1.1
CascS 1.7
Dlgap5 1.4
Cenpq 1.5
Ercco6l 1.2
Fbxo5 1.5
CdkI2 2.8
Cdkn2aipnl 1.0
Cdca2 1.3

TAA

2.5

24

14.5
7.7
2.5
2.5
22
6.0
23
39
29
2.7
5.9
6.4

32

2.9
2.5
3.5
2.7

24
23
2.1

4.7

25
4.2
4.0
34
3.2
24
22
4.8
2.9
2.7
2.7
2.7
2.3

2.1

2.1
2.1
3.1
5.1

*

*OK X K K K K K X X X X O*

*

L R T R I T I R A * % X *

*

* ¥ ¥ ¥
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Table 3. Continued

SPC25, NDC80 kinetochore complex component,

NM_001009654 h .. Spc25 1.1 57 *
omolog (S. cerevisiae)

NM_019191 SMAD family member 2 Smad2 1.2 28 *
Accession No. Gene title Symbol FB TAA
XM_573992 CDC28 protein kinase regulatory subunit 2 Cks2 1.4 21 *
XM_001056221 antigen identified by monoclonal antibody Ki-67 Mki67 24 *24 *
NM 139087 cell growth regulator with EF hand domain 1 Cgrefl 29 *123 *
NM_181086 tumor necrosis factor receptor superfamily, member 12a Tnfrsf12a 2.2 85 *

similar to Tumor necrosis factor receptor superfamily

member 23 precursor (Tumor necrosis factor receptor
XM_001065985 p60 homolog 1) (TNF receptor family member SOB) LOC683447 L1 7

(Decoy TRAIL receptor 1) (TNF receptor homolog 1)
NM_012923 cyclin G1 Ccengl 1.2 62 *
XM_001073260 similar to apoptosis signal-regulating kinase 1 RGD13065652.5 *22 *
XM 214551 cell death-inducing DFFA-like effector a Cidea 38 *#52 *
XM_001064302 apoptosis enhancing nuclease Aen 1.5 54 *
NM_012912 activating transcription factor 3 Atf3 1.0 42 *
XM_001069338 tumor necrosis factor receptor superfamily, member 10b Tnfrsf10b 1.3 40 *
NM 199103 inhibitor of kappaB kinase gamma Ikbkg 16 23 *
XM_001052977  cell cycle associated protein 1 Caprinl 1.1 22 *
NM_171988 BCL2-like 11 (apoptosis facilitator) Bcel2l11 1.0 21 *
XM 001080981 Mdm?2 p53 binding protein homolog (mouse) Mdm?2 1.2 79 *
XM_001080941 tumor protein p53 binding protein 1 Tp53bpl 1.4 21 *
XM_001064938 mitogen-activated protein kinase kinase kinase 6 Map3ké 1.0 58 *
XM_001065644  SMEK homolog 1, suppressor of mek1 (Dictyostelium) Smek1 15 32 *
XM 001058485 mitogen-activated protein kinase kinase kinase kinase 4 Map4k4 14 29 *
NM_ 133578 dual specificity phosphatase 5 Dusp5 1.6 25 *
NM_ 021835 Jun oncogene Jun 1.7 44 *
XM 001075705 similar to NFkB interacting protein 1 LOC686781 1.5 38 *
NM_ 134465 cytokine receptor-like factor 2 Crlf2 1.1 2.1 *
NM 001005384 oncostatin M receptor Osmr 12 21 *
Down-regulated (16 genes)
NM 175582 inhibitor of DNA binding 4 Id4 0.5 04 *
XM 001081824 anaphase promoting complex subunit 11 Anapcli 0.8 05 *
NM_031507 epidermal growth factor receptor Egfr 0.8 04 *
NM_057138 CASP8 and FADD-like apoptosis regulator Cflar 09 05 *
NM_139258 Bcl2 modifying factor Bmf 06 02 *
NM 145681 tumor necrosis factor (ligand) superfamily, member 10  Tnfsf10 1.0 04 *
XM_001075880 apoptosis-associated tyrosine kinase Aatk 0.6 04 *
NM_ 133314 STEAP family member 3 Steap3 0.7 05 *
XM _ 001063870 tumor protein p53 inducible nuclear protein 2 TpS3inp2 0.8 04 *
NM_001077640 growth arrest and DNA-damage-inducible, gamma Gadd45g 07 02 *
NM_053703 mitogen-activated protein kinase kinase 6 Map2ké 04 03 *
NM_012842 epidermal growth factor Egf 0.9 02 *
NM_001034164 signal transducer and activator of transcription 1 Statl 0.4 03 *
NM_017020 interleukin 6 receptor Il6r 08 04 *
NM_058208 suppressor of cytokine signaling 2 Socs2 0.7 04 *
NM 139116 interleukin 11 receptor, alpha chain 1 I111ral 0.7 04 *

* Significantly different from the Control group : P<0.05 (Student’s t-test calculated by GeneSpring).
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Table 4. Validation of microarray data by real-time RT-PCR

Gene

TAA

Microarray Real-time RT-PCR normalized to

ACTB Hprt

GAPDH2

Microarray Real-time RT-PCR normalized to

ACTB Hprt GAPDH2

symbol B

Cdkn2b 1.44
Cendl  1.15
Cena2  1.01
Ccne2 124
Cdr2 1.75
Weel 1.38
Tpx2 1.31
Gadd45a 1.29
Cdc2 1.31
Ccenbl 1.47
Aurkb  1.28
Aurka  1.32

2.03+0.57° 1.60=0.56" 1.60+0.34°

1.79+0.48 1.48+ 0.47
1.56+0.52° 1.26+ 0.51
1.48+ 0.33% 1.16+ 0.21
1.44+0.25° 1.13+0.26
1.18+0.54 0.95+0.29
1.16£0.28 0.94+0.26
1.60+0.62° 1.20+0.38
1.64+ 0.44° 1.32+0.44
1.57+£0.50 1.29+0.41
1342 0.21° 1.07+0.25
127027 1.01+0.20

1.34+0.52
1.37+0.80
1.23+0.45
1.30+ 0.78
1.16+ 1.05
0.99+ 0.34
1.27+ 0.61
1.34+0.52
1.31+£0.38
1.19+0.55
1.11+ 0,40

252 % 432+40.20° 3.07+0.56° 5.86 +0.62°
254 % 273+0.52° 1.96+0.38° 3.77 +£0.76°
226 " 3.06+0.61° 2.22+0.54° 420 +0.83°
394 % 6.60+2.11° 4.69+ 1.53° 8.92 +£2.74°
590 % 7.94+2.01° 557+ 1.35° 10.72+ 2.83°
638 " 4.99+2.83° 3.68+ 1.90° 7.24 +3.88°
318 % 338+0.28° 2.45+0.36° 4.81 +0.67°
2.54 % 276+0.80° 1.89=0.21° 3.70 +1.46°
252 % 2,69+ 0.61° 1.89+0.34° 3.68 +0.94°
416 * 228+0.59° 1.68+0.49° 324 +0.78°
403 % 2.75£0.65° 1.94+0.33° 3.82 +1.03°
222 ' 2.85+0.42° 2.05£0.31° 4.06 +0.60°

ACTB, actin, beta; HPRT, hypoxanthine—guanine phosphoribosyltransferase; GAPDH, glyceraldehyde 3-phosphate
dehydrogenase; Values are mean + standard deviation (n=6) with the expression level in the Control group set as 1.
a Significantly different from the Control group : P<0.05 (Student’s t-test calculated by GeneSpring).

b Significantly different from the Control group : P<0.05 (Aspin-Welch or Student's t-test).

¢ Significantly different from the Control group : P<0.01 (Aspin-Welch or Student's t-test).
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Table. 1 Serum biochemical data

ltem BUN CRN AST ALT ALP
(mg/dL) (mg/dL) (lU/L) (/L) (/L)
4dweeks
Control 189 £ 14 0.25 £ 0.01 96 + 16 45 £ 12 1279 + 68
NFT 19.2 + 20 0.24 + 0.01 81+8 3B5+4 1272 4+ 183
AHD 175 + 09 * 0.24 + 0.01 776 * 43+ 3 1249 + 45
NFA 158 £ 13 ™ 0.23+001 * 68+ 5 * 30+2 * 1080 + 101
13weeks
Control 212 £ 13 0.34 + 0.01 88t 7 597 781120
NFT 208 £ 20 0.28 £ 0.02 * 47 * 40k5 ™ 710 £ 54
AHD 214 + 1.3 0.31 + 0.02 79+ 6 50+ 6 746 + 63
NFA 201 + 09 0.28 + 0.01 ** 66 +4 * 37+3 ™ 644 +22 **
a:Mean £ SD *, **: p<0.05, 0.01vs. Control group
Table.2 Organ weights
BW Liver Kidney
4weeks
Absolute (g )
Control 223 + 7° 82 = 08 1.5 = 0.1
NFT 202 = 13 7.5 = 0.8 15 = 0.1
AHD 228 = 9 8.6 x= 0.6 1.5 = 01
..NFA 207 + 19 7.8 = 08 1.4 = 0.2
Relative ( g% )
Control 3.7 = 0.2 0.67 =+ 0.04
NFT 3.7 = 0.1 0.74 = 0.02
AHD 3.8 = 0.1 0.67 = 0.01
NFA ‘ 3.8 = 0.1 0.69 = 0.02
13weeks
Absolute (g )
Control 347 += 22 10.8 = 1.2 1.9 = 0.1
NFT 286 = 8 * 9.7 = 06 1.9 = 0.1
AHD 338 = 26 10.7 = 0.8 1.9 = 0.1
NFA 309 = 12 * 10.6 = 0.6 1.9 = 01
Relative ( g% )
Control 3.1 = 0.1 0.54 = 0.01
NFT 34 = 01 * 0.67 = 0.02 **
AHD 3.2 = 0.0 0.55 = 0.03
NFA ’ 34 + 0.1* 0.62 = 0.01 *
a:Mean = SD *, **: p<0.05, 0.01vs. Contral group
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Table. 3 gpt assay ( Kidney ,4weeks )

. tant
Treatment N::ilrizrlso ' AT\:Z&' coloﬁgz G—ZGOTOz?:sCmR Frg%“g’;)cy Mean + SD
Control 5 1 1066500 5 0.47
2 1777500 3 0.17
3 2754000 2 0.07
4 1566000 3 0.19
5 1674000 2 0.12 0.20 +0.15
NFT 4 1 1341000 13 0.97
12 1147500 3 0.26
14 2394000 15 0.63
. 15 1480500 10 0.68 063+029*
AHD 5 21 796500 7 0.88
22 1215000 5 0.41
23 2916000 7 0.24
24 2205000 8 0.36
25 1188000 13 1.09 0.60 +0.37
"""" NFA 4 31 1629000 3 0.18
32 1422000 5 0.35
34 1557000 2 0.13
35 1084500 9 0.83 0.37 +0.32
*, **: p<0.05, 0.01vs. Control group
Table. 4 Spi- assay ( Kidney ,4weeks )
. laques PI ithi Mutal
Treatment N:;?I::sf Ar:\;;nal w::t’hir? XL-1 ?(?.%?SBYL:SM Frequer:cy Mean = SD
* Blue MRA MRA(P2) (x 10%)
Control 5 1 1107000 6 0.54
2 1233000 4 0.32
3 1305000 12 0.92
4 765000 3 0.39
e s_..estoe0 3 0.46 0532023
NFT 4 11 1809000 5 028
12 1035000 4 0.39
14 1440000 11 0.76
....... oo 15893000 3 043 046021
AHD 5 21 1107000 e 0.54 T
22 972000 2 0.21
23 1332000 2 0.15
24 1044000 2 0.19
25 702000 11 1.57 0,53 + 0.60
T NFA 4 31 se4000 3 0.35
32 1170000 7 0.60
34 558000 9 1.61
35 522000 2 0.38 0.74 + 0.60
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