Bk 0722

i B HE AR AN XD H M I 5 D8 As - FE S EREAR O fii

g 538, faME WIS, PR B, B &, R i

PNUONEINEEE SIS

B B EEGOENEIREZ E T DR LT, RIS 23 3 (T hsAE) 1 3cb HE R EE 5D D, %<
DY REIER L, BN 77l 22K FIZEVEEIL , FWIER IS T DGR E LK ORIER B2 AT 5,
FFIRIX EICRFRE ORI, BIZRBEOELIZSHINTODA, ZIVETIZEY ISR O BBUIXH T 51RE
[EDRBIIMFIS TR,

Fox ., mEHEARN A ONZEEARN A AEER OFEBLE I MIT T HEL T 5720, EMIRETE T
faz T, — O Y R EAR T O EBVAMNT U T2, £ ORE R, M SR L ONEHR E E R U TR L7
JEIZIU T, cytochrome P450 (CYP) 43 1 Céh% CYP2A1 & CYP2E1 % OF UDP-glucuronosyltransferase (UGT) 2B4 i&
BT DOHEMDFRD BT,

B, FEMEAN-RIZLD CYP2EL BB T OEENZEID D5 1 AN =R LA H7oHIZE M VA DNA EO7'm
T —HIROMNT ATV CYP2EL Bis O LIt =G LIS BB D=t P AT F —T7 2 FELTZ, LA —
=T BADFER, ZOFTF—TNEBIEAN-RIZLD CYP2El 7'RE—X—{EHEONER K THHI LEIVRSIIZ,
F7- . IRBITIS AR G2 732 (TonEBP) 3 B AR A2 15 CYP2E] G FOREL FHICEDAZ LML

Sy

S EIDOFERIG, BB N OENRBEARN AV Y H#%ESE CYP1AL, CYP2EL, UGT2B4 OFEBUHIENZIRE S5 5

ZEDALNIZRY  ZNHD IS 2 DO

1. AR EM

=3 S DIRNENREZ BLE T 5K 1L LT, iz
DM (Rt TR b EERALELY HD D, £<
DOIEMAHIER T, BREEK 7728 | ZRRRIK IR0 E
BT A EMELHDILTND,

AR NS 00123 TR L R 0K fliG . RFBIRAECA
BV BBEAN AW ST SESFAR AR F7- 13 RE
MR IV BB T 52 LM E S TS, ffkICEBT
DI BT EALITIE F 72 RN OA A AR B & L 957
O, AL b a7, MG E S I Miastic
2% (Dmitrieva et al. 2001), — 75 C. miz&ERIEIZ LD
AR ANEIS T BT DY 7 F Ny IEE b S A2
ERERESNTERY, #O—2LL T Rel/NFKB/NFAT 77

B KIE T ATREMENN B 2 BT,

=BT DGR+ TH5 tonicity response element
binding protein (TonEBP) 23211 5415 (Woo et al. 2002a;
Ho 2006) . TonEBP (iR B LB B THEE(LS I,
transporter ( TauT ) <°
transporter, betaine/GABA transporter-1 72 & 03575 [ i
WEDK7 2 AN —4—=° heat shock protein 70 (Hsp70)
osmotic stress protein of 94 kDa (Osp94) 7L DLy m
2 oR770E | osmoprotective B fn - DIFEBLAHIEIL , &
121 EAR AR CHERR PREE DB E A 2729 (Burg et
al. 1997; Woo et al. 2002b; Ito et al. 2004; Kojima et al.
2004)

JFIBIE IR FREDRBIZLY | HITIREEDZEA
IZEBLETWNDDY, T E TIC IR TSR OBk

taurine sodium/myo-inositol
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T HIRGIEOFBITRFSIN TE TNV, 22T, A
JEITIR T DS ISR O BB FFRBUC G 2 DR
FRALICTHIEABRIEL, FTEEEAN ABIW
2B EARNAITLD P450 MO SEWMRHITE SR O FEBLLS
b7 e MFRIaZ O CREFERIICAEITL 7., 612, M
AN AZ LB E N RSN FREIC OV TZED
TN ARD D T AN =R LD AT 7=,

2. RERAE
2.1 #HRarEE

E MBI (Xeno Tech LLC) % 10° cells/well DS
Tag—r B A7 1IZEha—hahiz 6 V= /L 7L —hMT
FEREL ., 707 4 —RE5H (Charls River Japan) (ZC - HI[H
B LTz, ENHASAUH K HepG2 HIfEIX 6 =L 7L —h
(ZHEFE L . Minimum Essential Medium (2 CEaEL7=, £ D
& Ml SEoREE I 72 3 RIB R HT 24 IpfAIRE 28
L. BRI, @i ER T 20, 50 mM @ NaCl
(F R | HLLIE 50, 100 mM DAZa—RAZE5 I
WML L7, KRRFTCORED, WEOFERMEIZEL
DD TR RN EE MR T D0, MldzEiE 15
NaCl &, BELRNAT 01— 2% Z LI 2 FRO &
2B R CRE AT o7,

2.2 DNATAa7LA

Total RNA 13, #l% Qiazol (QIAGEN) (ZLv[alu L .
B 7 e ha— U ZHEC T L7z, R B ORIE 10 g
® total RNA Z#H!L1L | Cy3-dUTP(GE Healthcare Bio
-Sciences Corp. ) . oligo(dT)12-18primer ( Invitrogen ) .
RNase Inhibitor (TOYOBO) #3J:T! SuperScript 11 Reverse
Transcriptase (Invitrogen) 2% ¢ 50 mM Tris-HCI (pH 8.3) .
75mM KCI, 3mM MgCl,, 10mM DTT & dNTPs 25K
B3y 7 7 =TT o7z, MURE 42°C 80 /ATy, B
BH#f 40 53#21Z SuperScript 11 Reverse Transcriptase 2
72 o RS &Y MinEluteTM PCR  Purification Kit
(QIAGEN) % W T, Bl 7 e ha— Lz L T Cy-3 12k
STT YLENTZ cDNA 71— 7 ZfEHL 7,

AR TRBDOAIY —=27|Z1% Kurabo Multiple
Assay DNA array for Human (MAPH-01, Kurabo) & FV 7=,
AT ARIXET 4x standard saline citrate (SSC) , 0.5%
sodium dodecyl sulfate (SDS) . 1% bovine serum albumin
(BSA) mMbpiin 7 vy Z ke 42°CIlTiUNT 45 53X

JeEH Tz, FoULET ¢DNA 1T 2x SSC, 4x Deahardt’s
solution (Sigma-Aldrich) . salmon sperm DNA (Invitrogen)
EELAATIZAE—ar R \yT77—HT95C 2 5D
O BIRECTHHILTZ, ZH0 cDNA ZfH % DT
VATALRINZT 7T FAL, 65CITIRUNT 16 R ~A7Y
HARXSHTZ, AFAR EDT~LEf7- ¢cDNA % 2x SSC
£0.1% SDS Z & te Ny 77— XYL EHIZATAR
ZLLUFOMBLD Sy 7 7 —THEH LIz (2x SSC & 0.1%
SDS T=E{RE 5 4. 0.2x SSC £0.1% SDS TEE. 5 47 il
0.2x SSC & 0.1% SDS T 55°C5 43, 0.2x SSC T=IIZ
TT IV EF4, 0.05x SSC TR 2 43fH) . NAT VAR
L 724 A— 31X GenePix 4000B microarray scanner
ZEoTHIAZ, Genepix Pro 6.0
software (Molecular Devices) & VN TEE L L 72, filiIES
AL, ZNENDBIR T DRENS N7 7 TT
ROAEZAI 72 D T D, MESIVZIREDR Y7 7T
Y ROMED 205K ChLBIAFIIRRITE AR LT,
2.3 Y7 B4 L RT-PCR

WHERERISIE 3 ug @ total RNA ZEEM 1L |
oligo(dT)12-18 primer (Invitrogen) 0.5 pg. dNTP 4% 0.8 mM,
RNase Inhibitor (TOYOBO) 40 units 332 TF Rever Tra Ace
(TOYOBO) 100 units Z & ¢ ¢ RT S 20 uL H1C 42°C 60
SYIBIGZEATVY, cDNA Z & RRLTC, BUGHE IR ZR R K
EINA 2 EHRIEEL . ZDHHD 1 ul % PCRIZHELT-,
Real-time PCR }Z SYBR green &, B ABL T F 1
AT TA~—%4% 0.16 uM, 0.2M dNTPs, Ampli Taq Gold
(Applied Biosystems) 1 unit 2 ¢ 25 pL K& SR EL
ABI PRISM Sequence Detector 7700 (Applied Biosystems)
(X0 ToT, K7 T~ —DllH% Table 1 ITRLTZ, 72
B AT IAv—I3A b A TSI EL . IR

(Molecular Devices) |

E75%7 ) ADNA DL Z T IS EE LT, in@%
X E9 95°C T 5 o NE# . 95°C 30 7, 60°C 1 %)

FOS% 40 YA 7 VAR0IR LT, 7eds, NTAF—E 7 iE
f - @  glyceraldehyde-3-phosphate
(GAPDH) ZAfi1E(Z W,
2.4 TZRIFEHR

CYP2E1 O7 a&—4 —EHk, -1361~+32(IXthd7 )
L DNA Z##HEL | PCR BUGICEDIEIEL 7=, PCR D728
DT TA~—~+32RIZIF HindIII Y1 Mad#fEL | -1361F O
Xho I A h&D7F 7 A’ pGL3-basic (Promega) ~

dehydrogenase
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Tablel. 7' JA~—[ 5
Gene primer sequence Tm annealing amplicon size
CYPI1A1 forward: 5’-GATCCTTGTGATCCCAGGCTC-3’
60 °C 122 bp
reverse: 5-GAAACTCCGTGGCCGACAT-3’
CYP2ElL forward: 5’-TCAATCTCTGGACCCCAACTGT-3’
60 °C 115 bp
reverse: 5-AGTCACGGTGATACCGTCCATT-3’
UGT2B4 forward: 5’-GGCTGTACAAGTGGATACCCCAG -3’
60 °C 147 bp
reverse: 5’-CAGGTTGATCTGCAAACAATGGA-3’
GAPDH forward: 5’-CAATGGAAATCCCATCACCATC-3’
60 °C 101 bp

Treverse:

5’-TGAAGACGCCAGTGGACTCC -3’

Y7 ra—=7 U T p2E1-1342 L LT, ZDTTFT A M
PRLL, BB REED CYP2El Y ut—4—fEilD7T
T ANEAERILUT-, -586 1D +32 &, -566 735 +32 D75
7 A ME PCR ICKVHEIEL | pGL3-basic ~ffAL T
p2E1-586, p2E1-566 L7z, 230 0>5H+32 &L AR—4
—7FAIR, p2E1-230 1L p2E1-586 D777 A 1% Nhe 1
THIIL ., BT T4 — a2 K0VERIL -, F£72 TonE
a2 ARSI AR BRI - 7T A~ — -586mutF % H
U=z PCR ICEDERILT-7F 27 A M pGL3 ~FEAL.
p2E1-586mut ZAFRIL 7z, fEL 7= 7T AIN O IERLS
IIF AL I — T 2 AEIC IR LTZ, CYP2EL O~
0 — X —EI CAFE TS TonE =3 AKLI %P0
OIRF TR —H—TFFAIN pd4x2E1TonE-SV40-Luc 13,
SV40 promoter %7 ¢ pGL-3-promoter vector |~ 5’-CTAG
CGGATCCCATGGAATTTTCCAGTTCATGGAATTTTC
CAGTTCATGGATTTTCCAGTT-3> O Hxf 24 A5
CEVERIL 7=, £72. TonEBP D3 Bl _7 % —

pFLAG-TonEBP £ 72 X KX F v b x T 7 4 7 IK
(dnTonEBP) D 3§ 8i~2 % — pFLAG-dnTonEBP [ZEEfF
DD % A= (Ko et al. 2000; Ito et al. 2004) ,
2.5 Lik—43—7vtA

HepG2 #IfE~DTTAINRD T A7 =7 M, Fugene
6 transfection reagent(Roche) Z V>, 7 mha—1|z
#8147 -72, Thymidine kinase (TK) promoter %/ 3573
SABTNY T 2T —B T FAIR pRL-TK IZhT AT =7
FIROIEDT-DIZa T A7 =7 U=, ML 5% R
BRI 1 X m2a s R T 24 eI R5 1% | (21N L | Dual

Luciferase assay system (Promega) &\ T, RZ LV LY
AL DN T =T —BIENATIEL,
2.6 TIIITNTytA

HepG2 flifi% 1.9x105 cells/well T 10 cm dish [ZFEFEL
R AL E % | BEI e IR A R L 72 (Tto et al.
2007), &> 7" /L1% BCA assay (Pierce Biotechnology) C
BRI ERL, -80°CTIRIELIZ,

HHIOE SN G ATEA VI XTIV AT RE ZOFEH#EH
DOAVIT X714 F K (2E1-TonE sense: AACTGGAAAA
TTCCATG, antisense: CATGGAATTTTCCAGTT) %% &
IRFIL, 95°CT 5 IMEAL | ZDOH%R A ITIHHIL T =—V
YUEE, 2 A8 DNA ZERLTZ, Tr—T7 DT~ L)
721X, 10 uM DNA Probe 1.0 pl, 10xProtruding End
Kinase buffer 1.0 pl, [y32P]-ATP (Perkin Elmer) 3.0 ul, T4
Polynucleotide Kinase (9 U/ul) (TOYOBO) 1.1 pl, Nano
Pure 3.9 ul &% . 428 10 ul D% T 37°C. 60 53T ~L
(LS EATo724%, 95°CT 2 /3 MLEEL | R LTz, U4,
7'u—7 % AL 717 I (BioLad) I TR L | -20°CIZfR
7Lz,

& %7 5 ng % [y?P]-ATP TF7-ULL7= 200
fmol > 2E1/-580 to -564 71— LA EHT-, DNA 7
n—7 LA II LT O F (7.5 mM HEPES (pH
7.8), 0.9 mM EDTA, 3.6 mM MgCl,, 4.7 mM DTT, 10%
glycerol, 1 pg/ml polydI-dC) G, 30°CIZT 20 73 s H e,
(2, B EO wild HL<IE mutant
2E1-TonE, wild TauT-TonE A4 UV = X7 L F F K
( 2E1-TonEmut AACTCGATCATTCCATG,

Competition assay D728

SE€nse:
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antisense: CATGGAATGATCGAGTT, TauT-TonE sense:
AGCTGGTATTTTTCCACCCAG, antisense: CTGGGTGG
AAAAATACCAGCT) (Ito et al., 2007) 27 o—7 A
Fa_X—hF BRI 5 TV AFaX—RL Tz, A—/Y
— V7RO DTZO A 2 pg OHUA (Hi
TonEBP #L{k (Oncogene), = hz—/L IgG(Santa Cruz

Biotechnology) ) & 30°CC 15 3 &BICKLSH T, ZDk,

4% polyacrylamide 1xTBE gel & N CESIKEIZI TV,
BN B BT, KT 1% W ALY ) — )V (HFlR : AH
IV K =1:1:8) & VT /37 -DNA A4 K% [E E
L. ¥ 7V X7 Vb HICE LT Lz,
2.7 #hEtniE

FFOAVAERIT T AE + FEERZE (S.E) TFL., 2 B
ML # DA EF21T student’s test [ THIEL, p<0.05 &t
AR EAELLI,

3.# B
3.1 GRIEBANARVEZEERN RIZLEHEY R H
BRECTFORERLEE

R EAR TRV E s F R S 2 T A
B2 R ET D720, tbﬁﬁﬂﬁi%%%ﬂwﬁ%‘%ﬁiﬁ
G R O IR B T R (R o — R PR ANEE Hh) (2
24 WEHREE %, RNA ZF5HRIL, cDNA ~A/ /a7 L A2k
DR T FEBUFNTAAT 272, 99 DI B REBHEE{R 1-D
RHLACE AT LIRS B SRS AR L ViR %

JERS 1 C TREFE L= #IRIZ 8 T, CYP2EL, CYPIAL,

UGT (UDP-glucuronosyltransferase) 2B4 i1 -0 2 LA

LORBFHENTEDOONT, SHIZ, VT /VZ AL RT-PCR

EICXY, mREAITHESNIIC s TIRLD

BB INZ R LT (Fig. 1),

3. 2 BRIERAN RIZLD CYP2EL FEAH=X L
BB AN A KDY R R O AR 7 F B H)
B35 F AN = A LE MR 272, kN /. DNA

EoTuE— S =IO EIT o1, SRR L OER

HEFEMCEERICRB LA BB T

(CYP2EL, CYPIAL, UGT2B4) D=1—F ¢ 7 fEH%_Lif

#J'5 kbp O mE—F—FEB O ERL 27~ | #5550

B DET —7 ORI OB EAT o7, T DR

. CYP2EL {7 Lo -577~-567 12\ T, &7

BIEISA RS (TGGAAA - - C/T-C/T) DSffaRs 7= (Fig.

2A) , 728 OBIE T O _EFRELFID DI, ZOBELFNIEIF]

TSN 277,

WIZ, CYP2El D7 0t —&—fifIC R oh-~T-i7%
JERSETRFIN BB AR A L AEE T3 B F AT
B 532035720, l/zl%’~§?~7’yﬂz4%ﬁo7‘:o
LR—H—T o A12L, Vo7 2T —BiEls - i
iﬁéﬁé®7°mﬁa—&~@a§u%%)\w:wk—57—7 T A
N (Fig. 2A) e, RZEFEARIZEY, CYP2EL 7’1
T—H—D -1342 NH+32 ZETe p2E1-1342 DL R—X
—IEVEXBEE N . ZOIEVE(LIZ p2E1-586 THIRH

N w -~ 4] -]
Fold of control
(CYPZE1/Gapdh)
N [ -~ [4)] -]

Fold of control
(CYP1A1/Gapdh)

——
-9
T

[~
T

Fold of oontrol
(UGTZ2E4/Qapdh)
N

-
T

iso NSO 5100 so

N3O $100 so N30 $100

Fig. 1. Regulation of drug-metabolizing enzymes in human primary hepatocyte culture. Real-time RT-PCR was carried
out by using primers specific for CYP1A1, CYP2E] and UGT2B4 with total RNA prepared from human primary hepatocytes
cultured in isotonic (iso) or hypertonic media [SO mM NaCl (N50) or 100 mM sucrose (S100)] for 24 h. Data are shown in bar
graphs and represent the mean=S.E., n=>5. Data were obtained from five independent lines of primary hepatocytes. *, p <

0.05; **, p<0.01 versus isotonic condition.
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A

(B)

GGAATTTTCCA GGAATTTTCCA
\/ -
-1342 Luc 586 od o
*x
586 - 4 O S50
586mut N =8100
* N50
566 ——{Lug N
O ss0 GGAAGctagc o 1 5 3 a4 5 6
B si100
230 { Lud B N50 Fold of control
0O 1 2 3 4 5 6
Fold of control
© (D)
iso
R svs0Luc] s100 svag]Luc]
3100- *
NSO 0 051 15 2 25 3
O 05 1 15 2 25 3 Fold of control

Fold of control

Fig. 2. 5’-Flanking region necessary for transcriptional activation of CYP2E1 gene by hypertonic stimulation.
Luciferase assay driven on CYP2E1 promoter-reporter constructs [A; p2E1-1342, p2E1-586, p2E1-566 or p2E1-230, B;
p2E1-586 or p-586mut, C; p4xTonE-SV40, D; SV40]. HepG2 cells were cotransfected with each promoter-reporter construct
and pRL-TK and then cultured in isotonic or hypertonic media [NaCl 50 mM (N50) and 100 mM sucrose (S100)] for 24 h.

Then, luciferase activities were measured. Underlines indicate consensus sequence of TonE. Data are shown as -fold of

corresponding control cells cultured in isotonic medium and represent the mean+S.E., n=4.

* p<0.05; ** p<0.01 versus

isotonic condition. Each experiment was repeated at least three times with independent cell preparations.

Bz, —J7. p2E1-566 & p2E1-230 (ZRW T, MRk
JERRBIZ ZDIE DO ZAIZ RS IenoTz, 2O,
ZBIEINEESNOFIET D -586 7D -566 DHDES
NENFEIESAE F O T —2—DIEMELIC VA TH
DHTENRBENTZ, EBIT, RGBEINE RS DAL S
T BRI 77T AIN (p2E1-586mut) Tl mizis 5
R COLR—Z—iEMED ERAHALT (Fig. 2B), £
72. TonE £F —7 %248 F =L R —4—TFFAIN T
BT AL > THEMEDS EFH L7223, TonE £F—7%
GERNTTAINTIRIEN EFIZ RSN~ 7= (Fig.
2C, D), ZNHDOFERING | miREESI: T TO CYP2EL
FaE—H—IEMOZE(0IZIE TonE 222 AR
BEARRR THHZ DRI,

AR DI, BB K+ TonEBP [Xizd £ G ARSI
FEAL, MIRIBEAR A FIZRBW TR -5 B2 i
THZENASN TS, CYP2El 7 nE—4— EDiRiE
JEIBLSNC TonEBP Zo U WA T AL a5
72D TN TN e A%4To7- (Fig. 3). HepG2 Hifad

I T DNA-Z L 7S IRNRO B, &
RS T CRE R LIS O ) TN R
Nz, ZOBEEERIIT VL CORWnW T a—7R0, BEEID
BlsaH 34 VT XTIV AFR(FTV T AR — 2 —
BT mE— 2 — I/ F(ET S TonEBP 54 AHIK;
Ito et al. 2004, 2007) &AL FaX—hTHEH AL, 2
ARSI EERIE T TV TV RNA TR
VA TFRETITHA T RO D o7, DNA-Z L "I HE
{RIZHT TonEBP HifA AL F o —h L7 2 ETA—/ =
TRLI=A, I ha—L 1gG TV 7LD T Zih b,
A1) TonEBP Z 8t ZEDVRENTZ, ZNHDIENS,
CYP2El Eis T LWL T HIREBFIGEET — 71X
TonEBP DfEGEIHIEL THEREL . F7z, @G ERIEIT
CYP2El 7'mE—4—|Z(F{ETHETF —7~D TonEBP

DG EZTLET HZ LN RIBS Tz,

KIZ, TonEBP 28 TonE €F—7%JrLC CYP2E1 O~
e — S —{ENE ER IS0 OREE1T o7 (Fig. 4),
TonEBP ZHE BT 2 —ZJ0iBRERBIS L L, 25T
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anti-TonEBP Ab

+
control IgG +
competitor _ _ w T mu _ —
sample | H H H H H H
ol ol -" == super shift
st T

. s o
i
"
L 3
it Lk :

Fig. 3. TonEBP binds with TonE motif in CYP2E1 promoter. Gel shift assay was performed with nuclear extract from
HepG?2 cells cultured in isotonic (I) or hypertonic (Suc100) (H) media and **P-labeled 2E1-TonE oligonucleotide. w, wild-type

oligonucleotide; T, TonE motif encoded in 5’-flanking region of TauT gene (Ito et al. 2004); mu, mutant oligonucleotide.

(A) (B)
co-expression
empty vector E ”; EISS:OO
B N50
# p2E1-586 wild
**
# [] empty vector
# pP2E1-586 mut . W TonEBP
dnTonEBP i . . . . . . .
0 5 10 15 20 25 30 35 40
. . . . Fold of control
0 5 10 15 20 25

Fold of control

Fig. 4. Involvement of TonEBP on hypertonicity-induced activation of CYP2E1 promoter. Effect of expression vector
carrying wild-type or dominant-negative TonEBP on promoter activity driven on CYP2E1 promoter-reporter constructs. A,
HepG2 cells were cotransfected with p2E1-1342 and pRL-TK, and each expression vector [pcDNA (100 ng/well),
pCMV-TonEBP (1 ng/well), and pCMV-dnTonEBP (100 ng/well)] and cultured in isotonic (white bar) or hypertonic media
(+50 mM NaCl, light gray bar; 100 mM sucrose, dark gray bar) for 24 h. B, HepG2 cells were transfected with reporter
plasmids (p2E1-586 or p2E1-586mut) and expression vectors [pcDNA (100 ng/well), white bar; pCMV-TonEBP (100
ng/well), black bar] and cultured in isotonic medium for 24 h. Then, luciferase activities were measured. Data are shown as
-fold of corresponding control cells cultured in isotonic medium and represent the mean+S.E., n=4. *, p<0.05; **, p<0.01
versus isotonic condition; ™, p <0.01 versus pcDNA. Each experiment was repeated three times with independent cell

preparations.

AMIZED CYP2El 7' e —F—DiEM AR LT, —J7.  TonEBP JHA_IZ—LDALTU AT =7 a /Nl k0 EkR
dnTonEBP RHLRIH—LDANT AT 27321280, ST CIEENRERLEN, BREMDO T T AIR
CYP2El 7o —X G 3R SR B RO 5 (p2E1-586mut) TI&, IHMEICEILIZ RO -7, 2
IZBWTHELE, £72, B4R TonE £F—72&07 LOK RS, TonEBP 1325/ EARIZES CYP2EL DiE
0 — X —fEIk DL R — % — 7 FAIK (p2E1-586) Tl, B HRBFEICNHA THOLI LD RSN,
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4. & =&

CYP450 1EMEIT &, MO B A HR L | BRETA
KNZ &> TR T 2, ARl S IEEE R DN 2% A
IZRVFHEISND LWV REED TTIZ kR ET 21TV, CYP2EL
DSERTFI G HI L 3 T A M VSR B E AR

AZRFHEEINHIEE R LTz, EHIZ, TonEBP 723
CYP2El D7 'wE—4— A AT HIRiE A il S|
Z4rLC CYP2El DFFEIZEIE- L TWDZENIALNEZR
o7z, AEIOFERIL, BBEIC L DIEMHEER OB
FRIEFH OO TOR AR T LD THD,

TonEBP [, FliFLAEMIAEIZ 35V VT osmoprotective iHAn
FOFEENL T, FBEAN AT DMl #EO R
TS TODZEDRIBSIL TS, il 21E, TonEBP
RIFURRH T AT IRIZEY TonEBP ZFHET 5L, Al
FEREN R E S, IRIBIEAN A~DEZ N TLHET 52
EMMHAESIL TS (Trama et al. 2002; Wang et al. 2005;
Ito et al. 2007) , 4 EIOFFTEYD, TonEBP (X CYP2E1 D%
B ZN L B WO COMAME D B E DO

FHIL CONDEWIHTT- 7o B e L2 S 7=, CYP2EL 13,

Tha—) TR )Tz JEERE OXFESFRAA
P KON RIMEDIR 5+ F M E OB 5L (Caro
and Cederbaum 2004) | #M BTk B4 KPHEICE
HIEE 2L QD CYP2EL ANEHEIEAR ZIZLD
R GG ML A 2 T 2B BE FRIIIA LTINS,
ZBEAR AT LN 3 E 2T 27201
CYP2E1 DS§HESHLH ATRENERS, CYP2EL IZXDSIZE
S TCREETEE R G RIND RN E 2 Hivd,

—7J7. CYP2EL [FSMAVEME DERALHM I ZH->TRY,

WER LB OPEAIZFF 5L TS, CYP2EL ICL DI bA
L ADE RN TR T La— A B L OHET La—L
PERFFEE 72 8 DRIEICBE G-+ 2L ESNLTEY
(Caro and Cederbaum 2004; Gonzalez 2005) . TonEBP 7%
CYP2E1 #%i8arL TIPS ORIEICEI G- L TOD ATHE
PEHEZBND, mEHR I NEIREEANZTIZRTS
CYP2E1 DEHENZDNT, SERDOSORDRABLE TS
AN

%72, TonEBP (3iR1B[EAN ZLISMCH 5008 S T
DfAIEAERS, 7I/MRRZ | FUEGIE THORF Y L ey
CIREICE o THIEMEN LT LB MBI TEY
(Franchi-Gazzola et al. 2001; Jauliac et al. 2002; Ito et al.

2007) \ ATBDT 7 F 43125 % TonEBP OFEME(LS,
CYP2E1 OWERETLHEIZ DN AA[REML E 2 bD, 6
(2, CYP2EL [F=4/— o7 Bh 728 OFEEIZL T
HELEZ T HE VR RD | T ORBFO—2LLT
mRNA DZEALBHEZ I TV D A (Gonzalez et al.
2006) . FE 12XV TonEBP 2NEMELSHD ATRENMED +50
ICEZ B, SBEBITHFTT R&ELEZD,

¢DNA ~A 2707 LA TOAZY—=71230, CYP1AL
X UGT2B4 HEMNHFHIREFBZ LIV TREEA R T
FHEINDEI TR ERENHASE/ 2T, TF—7
RFROFE R, 7 18— & — 8o 5 kbp LAPIZIE TonE &
F — 7 BDAFALE L 72 /o> 7= (CYPIAL: NT 010194,
UGT2B4: NT _077444) . FWREBER D5 ) MEEITE
HETHY, BT DMEG R AA IS Him B 72> AL
A NDBE-A5 T % AR, TonEBP K AFHY7eHE
IZEDHES LTV D RIREED B 2 6D, ZILLDE S
T ORBIEAN A LD TR LIZ OV T, E572
DIRFDMETHD,

5. §EDFEE

AR COMIBIBRIZ L AR R, RN D5
BHAN AT OAERKISE KR LTob D THHE D)
N R L ORGET DL BN B D, B, TR~
U REED N BT E R AR IS L DT A 7D
TETHST, L, Zy ST ADYT ) A DNA %7
—HR—2 O LI=E A, CYP2EL 51O EifH
BICIXRBEIS AR D w o P AT —TRZ D
ADFEEFNIN RDINSIRINST=Z e, ZNHOEMFEIC
BOTCIARR CHERSNIB m TR EOEB N R b
ROBDO LT, 4%, EREAN- AT TO CYP2EL
DAEERNIZBITLEY B IO EABE TN ERE
i35 _EC, BT T I DIRNT T 1 O REST S
LChbH, £, ARFITEB VT, CYP2EL O,
CYP1A1 X TNUGT2B4 73 = B HE AN AT I FEBlFhES
NDHZEEAGINNI LTz, ZNHORBIEHEIC D57
IR DRI E o O F B BN AT T 52 21230 |l
FEPIZNTE T B E B & OVEHR B EAR ZZRLTO
B ORI ET b DB 2 HILD,
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Summary

In this study, we evaluated the influence of high salt stress and hyperosmotic stress on the expression of
drug-metabolizing enzymes in the cultured human hepatocyte. After the primary cultured human hepatocytes
were exposed to the high salt or hypertonic media, cytochrome P450 (CYP) 1A1, CYP2El and UDP
-glucuronosyltransferase (UGT) 2B4 were induced at RNA level. Furthermore, we identified the tonicity-response
motif in the 5’-flanking region of CYP2EI, and revealed that this motif is related to the up-regulation of CYP2EI
genes through the interaction with tonicity response element binding protein (TonEBP). These novel findings
indicate the possibility that hypertonic stress would influence the capacity of the drug metabolism in human liver,

which may affect the therapeutic effect of drugs.
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