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Abstract

In the field of gene expression analysis, microarray has a major impact on many different areas
including toxicogenomics. In this study, I investigated the mechanisms and prediction of
drug-induced hepatotoxicity by microarray technology. I investigated the changes of hepatic gene
expression in 5 typical hepatotoxicants administered rat. I identified 20 genes as the potential
markers of hepatotoxicity and the specific profiles of gene expression patterns in each
hepatotoxicant from the Quality-Threshold (QT) clustering analysis. In the experiment of various
dosage of thioacetamide (TA), it was demonstrated that gene expression pattern detected by
hierarchical clustering and QT clustering analyses based on dosing time were changed in an early (6
and 12 h) and a late (24, 36 and 48 h) phase. QT clustering analysis based on their dosage showed
the same profiles observed in my previous study in independent of the dosage of TA. These findings
suggested that the major gene expression profile estimated by QT clustering would be a sensitive
marker of hepatotoxicity. For the further experiment, microRNA (miRNA) changes in
TA-administered rat liver were maseured by miRNA microarray. The exression change of miR-21,
one of the candidate miRNA, were observed not only in TA administration but also in other
hepatotoxicant administration. The effect of miR-21 suppression by antisense oligonucleotide were
evaluated in in vitro. Statins-induced cell cytotoxicity was significantly reduced in miR-21 antisense
oligonucleotide transfected group. These findings suggested that miR-21 would prevent

statin-induced cytotoxicity. (236 words)
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BRAEINTVNS, BETIHEEOEEZR DOBEFHEZERLIZDDONS. expression
sequence tag (EST)Z & & whole genome ZH#ML 2 HDE T, ARIZEHEZZ <D DNA
AT LARERINTWS, -, ZTOEMIEERNICELET S/NE72 RNA O—&
T %< 710 RNA (miRNA)DREZNRHICBISHEIN TV S, AT T, FEiEl
EMERELESy NFREICOW T 707 L1 2HAWTEETFE4IT miRNA O
BMRELHEBHL. FOREDSFREICEEWIEERE T Z & T ByHak
FEZEOFHIZITS Z&EZBHEL.

BEIRT 5 BEOFERIEEWTHDTERTI /) T (APAP), TOERLEY
(BB). THE(LKE (CT). PAFN=hOYT I (DMN). FAT7EF I (TARKKBH
BETw NEFIINEERLE, ZNTNOLEHMEREH 6,12,24 BRU 4B FRIZBNT
FFd L O 2RI L 7=, FFREEREOMMICIE. EiCmiFE(LZE < — I —ED ALT, AST
BEEILTHWE, BUEI—h—ENGED LR LR EBEFERMEERL.
APAP Tl 12 B[, BB Tid 24 Bfdl. CT Tld 6 Kifl. DMN Tl 48 Bifl. TA Tlid 24 F¢
27N BN OERYOBERERR & Uiz, JFL D B72 total RNA Z AW, Ky BIREEE
ERFEHRLCERLEYA 707 L1 28A L TRETREEZSERE L, T 5B
LLUTEDNC. IEREHEOLESEHELEZRELH 2R TEETFOREZIT> . il
XNTE-RETFRLD. SEI LI SN ZBETEENETN1I0BERELE. &5
t‘meMmmmmnﬁﬁxyuyﬁtiof%ké%&%&@iﬁﬁﬁﬁ?%ﬁ@%
BNy — L ERBLEETD A, EHEREBEZRRLZHBRICES ZE2RE UL, Bl
XNFEY SAY—ORICIIMEREMEOLE SME L ZEET E L TRE S NZRETN
20 BMET 17 BES TN TWE. INDDEENS QT 7 5 X V) U FIZ X HBREADIMIER
EROLEHED & IC LBt REERICE S RN EMETE ZENFzITRENED .

Kiz. s BEOFEH AW ERAWEREICE D RESN@ITFEN, FEE ey
DREBEBLEIEERCHEATESINESNERA L. FEESBEETH L TA
% 50. 150 BE N 400 mgkg KED 3 ORGSR TUELIFEES v b ETIVEMERL
7o BV OEBITEORFICED, MEE(LET—H—DREICLS T, TARGEK
FHICHREENEEL TS L BHER LTz, HEWT, FhSHi L7 total RNA 2 A,
EST 2414 10,000 HEFEBRL -1 707 L1 Ik > TEBETRARHZRH L.
S ER, SREERTENTNEEY SAYY T RTORER. EE5D03KITLDY
SZFY T ICBNTHEERBE OB TRETRALHNARES RAD I LRI N,
¥, REETO QT 7 IAF VU LT ETW, EHREM TS RICERESBETR
BB ERITT N, BEREZICIBETRAELEORBENRERKFNICHEMT S
ZEMNFRENE, 51T, FBRERHITO QT 7 5 AF U LIk > TRETHRREHO
FEANY - ERBLUAER., BE5BEKENICEERBRME CAHBEL 285 —20%5
NBTEDNRENSE, 2O LR RICRRZENFHEOFAREZXFETLEHDOTH O,
é%t‘5ﬁﬁ@ﬁ%ﬁmé%&ﬁ%?wtﬁHéﬂ%ﬁﬁ@@%%wEﬁﬁémkﬁﬁ_

—527—



Fid. BEETRARORBREEH IO 7 7 AN ERLIZ. ZOHNHELEHRIIRE5EICHEEG
73 RZEDREEZ KL, SBUFEEOT—H—I12R0D >3 Z ENEREINE 2,

STHIT RA7OT7 LA RLBRHAD S AH SN BETHIFREORBRICEEL T
BINTDNWTHRF L7z, RNA interference (RNA)IZE D) w7 ¥ &N, TA ODFEMHEIC
RETEZBIZTDOWT, 5 v MFHRME BRL3A ZHWTHRE L7z, In viveo IKBIT A5
&1 & BRL3AMRRICBIT HFHEIEBEZE R L | T-cell death associated gene (Tdag) ZHEHIE L
7zo Tdag siRNAZ h T > A7 .77 33 > L RNAI IR DRER % real-time RT-PCR 12T >
TefaR. BAR 4 BRI TRR 19U TETORABELR TR ERENE, BER—0
ZHERNT. Tdag D/ v 7 F T LIEREBTTA % 24 REHIEE L. MlEticRiETE
BRI LN, BEANOEENRD SNEM->72, Invivo & invitro TD TA D 2
DENDIRE X Nz, ‘

BEFLNIVOREEAITL T, BES OB TRAUICRINNED 5T 5 miRNA
IZDWTRE 217 2 72 miIRNA {TEEZ OB EANEH ST BHEE1 O non-coding RNA
T& D, miRNA OELF| & HFME 2R DOBETOEIZ P IERREBICHER L THRMEIC X
LEBEHATZIToTNS, BEFOA > MO BATEETIHOR, MEDOY I XY
—EHRTHHONHD,. TOEBERFT S I ERBECTFORELH OB EFREICE
BOHDHILETHD, FEHEEYOREIZLS miRNA ORBEDEILZHRHAT 20,
miRNA X707 L1 2Nz, TA % 400 mgkg RE TR E#% 1,2, 6 BEL 12 BREICH
WTEEIT % miRNA 28R L 7z, TORKERH 172 miRNA IZDW T, real-time RT-PCR
WCCRBEZHER L. FMHICH ST % miRNA & L T.miR-21 % RH L 7=. APAP, BB, CT, DMN
DN TRBRORMICBWTRELE Z2HE Lz & ZAEERERBOR N APAP BL
CT TR DORBEMA, FEFERMA PRV BB, DMN B X TA T3 FH O]
WRD BNz, TNHEDFERMN S, miR-21 NEERERMICEDOE TR > ERELE
LTS ZEWREI N, & 51T miR-21 WERIFREEZICES L TWBNIZTDWT in vitro
EBRRZHANWTRA L. MIIENO miR-21 27 >F > 24U T (AsO)ZHWTHIEIL .,
EYZ X MR EEANOEE LRI L 2. 2O miR-21 13H LIk > TRENKR X <H
Me2ZERAENTND7ZD, BEOE b HERMRKICBE T 5 miR-21 OFBEERREL
Zo TOFREERNDS. AsO DEZENRHL TN I ICHEE DMK Hela MifZBIRL /=,
AsO BAIZ X 5 MHIZNR % real-time RT-PCR IZ THERR L /2%, AR DM T AsO % 72 KifH
BARICEYZ 24 FFHRELMRAEFEREZAELZ. ZOK, miR-21 OERNELEET
BB S ZRAWTEIRR L7 & T 5, peroxisome proliferator-activated receptor-o (000 Do) A3
A5Nfz. £ T, O000aPR 7 IZARNTHB T4 T 5— NREY EOHAICE > TH
DARRIENRE SN TVD A FUREWEHBREL L TR W=, KBED TSNS
Fon TIWNAGF U ERBHEDI NAZF o, ONAYF U E2HNWE, ZORE, ¥
INAYF 2 ONRT F BN THIIRENED miR-21 D AsO BAIZ L > THBRI N,
TINREF >, TIWNZAYF O TCIIMBEEENR SN, LaLians, Er
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BEFELTHRHLAZODDDOIO0O00DDHEBRIAD SNLbOD, BEREICHT 22E
ERET B TERMo ., TS OFERNS, miR-21 PEE5T3EABIIAHTIE
HHMN, FOEXIIHBEOREEATH S Z E2EPFEEMBEZOHERNSHLMNI
L7z, '
EYBEETREEIHEER BN TREREEELLD, TOTFRIIREECEETHS.
AL TIZ DNA XA 707 L1 Z2RWzFEEEMmoRs» s, FettFRlodEktz
B Liz, KRR THEEINZH LY DNA X1 2707 L1 T — Y OBHEI H5IERS
B2 EICE-oT HERARIIBIT S, EYFEEFEEEE T Y ORTERREE T
DAY VY= T OERTEEICES Z EAHIF NS, £/2, miRNA EWIH L WIEH
TBWT., EYEETRECRITTEELZNEREKRHN LAHRE L L T, $% D miRNA
ORsBEMTO—BIE 2B b DEEZ BN,

BHERL
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