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Fig. 16. Time-dependent effects of Prog pretreatment on HAL-induced liver injury. Male mice pretreated

with Prog for 7 days were administered HAL (15 mmol/kg, i.p.). Plasma samples are collected 0, 3, 6, 12,
24 or 36 h after the HAL administration. The data are mean + SD of 3-4 mice.
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Fig. 17. Time-dependent changes hepatic nRNA
expression of Prog pretreatment on HAL-induced liver
injury. Male mice pretreated with Prog for 7 days were
administered HAL (15 mmol/kg, i.p.). Liver samples were
collected 0, 3, 6, 12, 24 or 36 h after the HAL
administration and relative expression of hepatic mRNA
were measured. Expression of hepatic mRNA was
normalized to Gapdh mRNA. The data are mean + SD of
3-4 mice. *P < 0.05, **P < 0.01 and ***P < 0.001,

compared with only HAL administered mice.
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Fig. 18. Time-dependent effects of Prog pretreatment on TA-induced liver injury. Female mice pretreated
with Prog were administered TA (50 mg/kg, i.p.). Plasma samples are collected 0, 3, 6, 12, 24 or 36 h after

the TA administration. The data are mean + SD of 3-4 mice. *P < 0.05, *P < 0.01 and ***P < 0.001,

compared with only HAL administered mice.
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Fig. 20. Activation of MAPK signaling pathways in liver after HAL administration. Mice (male and

female) were administered HAL (15 mmol/kg, i.p.) after 7days Prog administration. Liver samples were

collected 3 h after the HAL administration. Immunoblot of MAPK proteins in whole liver homogenate

were performed and quantified. Each lane showed an individual mouse (50 pg/lane). The data are mean +
SD of 3 mice. *P < 0.05 and ***P < 0.001, compared with CTL.
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Fig. 21 .Inhibitory effect of ERK activation
after U0126 administration. Female mice
pretreated with Prog for 7 days were
administered U0126 (10 mg/kg, i.p.). Liver
homogenate samples were collected 4 h after
U0126 administration. Immunoblot of ERK
proteins in whole liver homogenate were
performed and quantified. Each lane showed
an individual mouse (50 pg/lane). The data
are mean = SD of 3 mice. *P < 0.05 and
*#% P < 0.001, compared with CTL. #P <
0.001, compared with Prog pretreated group.

Fig.22. The role of ERK pathway
on the effect of Prog in
HAL-induced liver injury. Female
mice pretreated with Prog for
7days were administered HAL
(30 mmol/kg, i.p.) at 1 hr prior
U0126 administration (10 mg/kg,
i.p.). Serum samples were
collected 24 h after the HAL
administration. The data are mean
+ SD of 5-8 mice. *P < 0.05 and
***%P < 0.001, compared with
CTL.



CXCL1L CXCL2 ICAM-1

- R me= RHE  Hk
6.0 7 ] [ wx 600 - e 5.0
= *kok L = c Kk
S =i L 500 FL R 1
17} h 7 4.0
7] % - 7]
&40 ek 2 400 el deddeske
[~9 o o 30
Z 30 2300 = *
v . LA @ 2.0
z 20 2z 200 2
= = ek kkedk m
T 104 < 100 = 107
e & & [ e
0 1 L 0 ] 0
Prog — + ¥ -+ = + Prog - + + - + - ¢ Prog — = + - + - =
10126 — - + - - + + o126 - - + - - + + re126 - - + - - +
HAL - - - - = = =+ HAL - - - + = 4+ + HAL - - - = + + =
TNFa
7.0 1
g & dekk
- 06.01
2 <04 kkk
¢ 5 ok
S 40
W
v 3.04
- )
E 2.0 1
o 101
0 Fig. 23. The role of ERK pathway on the effect of Prog in
Prog - = 7 -~ - % HAL-induced liver injury. Experimental conditons for animal
vz - - = - - = = treatments were the same as those in Fig. 22. Liver samples
HAL - - - = - - +

were collected 24 h after the HAL administration and relative
expression of hepatic nRNA were measured. Expression of
hepatic mRNA was normalized to Gapdh mRNA. The data are
mean + SD of 5-8 mice. *P < 0.05 and ***P < 0.001, compared
with CTL.

ERK pathway D FLE M Prog (= L 5 ik IR LN o (Fig.23), b D
EEAEREMBI L2 b, KEM FEF L D, U0126 ff A ix HAL B fiFkE

E K+ mRNA ZEi#IT 21T - 7=, EHICK L THERELITRD i)
CXCL1 TiX Prog #5112 L % CXCL1 ®F  o7272%, Prog iZ X AIFEEEMIEHL X
BB U0126 2 LT~ X, HAL #5-4% @ TNF a LAZ» D % iE B

U0126+Prog BE CIIRBO b zinoTe, £ KWFOBHEBIBD LN, LLEDOHKERE
7z, Prog+HAL Bf & LE# LT, U0126 2fff ¥, Prog I & % HAL #HFEMATHEE OEA(L
H L7z U0126+Prog+HAL £f Tl¥ CXCLI D —KIZ Prog (2 & 5 ERK 1&ME{L03BE 5
RBEOAEBRBBIBO S (Fig. 23), L TWAZ ENRINT,

CXCL2 8 X OV ICAM-1 CiX, Prog+HAL

BEL Lol LT, UO0126+Prog+HAL £ Tix  C-8  Prog Al 51 & 5 HAL #FEMATRE
REOAERRBNRD bk (Fig. 23), EFEICXTH7 v —flROEE
TNF o TliX Prog+HAL £ & HER L T, 7 o X — ML IR A b L ARTR
U0126+Prog+HAL B CIIA B R HBLEH) CRIGE L, BRARREAT 4 =—F —

73



Transaminase (U/L)

%M L, APAP O i A bR 5 72 &
DIFEEDORBIZEEL 525 Z LR
HEEN TS (Adams et al., 2010; Laskin
et al., 1990; Mosher t al., 2001), 7 v /3 —fl
faiz %t LT Prog 2MEA L, CXCLIL %

CXCL272 DA RTNFa 72 & D
RIEMY A M HA 2T 5L T,

fedudas

12000 7

kKK

10000 1

8000 7
6000

4000

2000 +

0-

1600 1

[y

1200

800

400 1

Relative expression
Relative expression

0 - 0
Prag — 7T — v - T - T Prog

HAL

W ALT
] AST

CXCL2

GiCly - — + + - - = +

= = = = * T + F

74

FREEELICEHS L TWA AR S 2
bz, ZhbonZ emnb, 7 vX—i
JazlETHZ 2 BMITASER SN
TWAHH RNV =077 4 K (GACly)
% VT, Prog IZ & 5 HAL #5E M fEE
BILERIC T 5 7 v 3—HMlRDOEEIC
DUVWTRRET L7,

Fig. 24. The role of Kupffer cell on the
effect of Prog in HAL-induced liver
injury. Female mice were pretreated
Prog for 7days and administered GdCl,
(10 mg/kg, i.v.) 24 and 48 hr prior to
the HAL administration. Serum
samples were collected 24 h after the
HAL administration. The data are
mean * SD of 5-6 mice. *P < 0.05 and
*¥**¥P <0.001, compared with CTL.
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Fig. 25. The role of Kupffer cell on the effect of Prog in
HAL-induced liver injury. Experimental conditons for
animal treatments were the same as those in Fig. 24.
Liver samples were collected 24 h after HAL
administration and relative expression of hepatic nRNA
were measured. Expression of hepatic mRNA was
normalized to Gapdh mRNA. The data are mean = SD of
5-6 mice. *P < 0.05 and ***P < 0.001, compared with
CTL.*P < 0.05 and **P < 0.001, compared with only

HAL-administered mice.
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Fig. 26. The changes of the mRNA expression levels in RAW264.7 cells treated with Prog. RAW264.7
cells were treated with the indicated concentrations of Prog. After incubation for 24 h and 48 h, the
mRNA expression levels of CXCLI were measured (A). RAW cells were treated with 0.1 pM Prog, 1uM
receptor antagonist (RU or ICI) (B) and 1uM MAPK inhibitors (U0126, SP600125 or SB203580) (C) for
24 h. Expression of mRNA was normalized to Gapdh mRNA. The data are mean + SD of triplicate
determinations. *P < 0.05, **P < 0.01 and ***P < 0.001, compared with CTL. *P < 0.05, #P < 0.01 and

#P < 0.001, compared with only Prog treated groups.
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Fig. 27. Effects of pretreatment of RU
on HAL-induced liver injury. Female
mice pretreated with RU (50 pg/mouse,
s.c.) for 7days were administered HAL
(30 mmol/kg, i.p.). ALT and AST were
measured at 24 h after the HAL
administration. The data are mean +

SD of 3-6 mice.
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Fig. 29. Effects of RU on HAL-induced
liver injury. Female mice were administered
HAL (30 mmol/kg, i.p.) and administered
RU (1 mg/kg, i.v.) at 1hr after the HAL
administration. ALT and AST were
measured at 24 h after the HAL
administration. The data are mean + SD of 5

mice.
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LA DIEEDIZBNTHR D SN E 2

CTL RU HAL RU
+HAL
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ICAM-1
#
*

0 -
CTL RU HAL RU
+HAL

Relative expression

Fig. 30. Effects of RU on HAL-induced liver injury.
Experimental conditons for animal treatments were the same as
those in Fig. 29. Liver samples were collected 24 h after HAL
administration and relative expression of hepatic mRNA were
measured. Expression of mRNA was normalized to Gapdh
mRNA. The data are mean + SD of 3-6 mice. *P < 0.05, **P <
0.01 and ***P < 0.001 compared with CTL. ”P < 0.01 and #/P
< 0.001compared with only HAL-administered mice.

U7z, FFREESEZ T8 YR L MLE
e LT 220 DB TVNS S,
AZE TIX TA, ANIT B L O'DCX 0 3 FE¥g
DIFFEEM LM ERIR LT, TA X

CYPEI 7 S E /) FF 45—+
1Z X U TA sulfine <° TA sulfate {243 S v,
ZhHORBY B MBEF DS VNI E
LiEG L. EENRMAEENEEZ RS L
#WE XN TV (Hunter et al., 1977; Wang
et al., 2000; Dyroff and Neal, 1981), ANIT
(EECEN S > W a5l & ZFTILEHT
HY . TE, £ OFREEMEIC HAL [FERIC
HHPERRRIL-17 3535 Z L BHEX
ATV % (Dahm et al., 1991; Kobayashi et
al.,2010), DCX IZRJE % FF 9 fFkEE
MELWE I, TOMFEEMEICITIL4
2 E Th2 M ORERFBEESTHZ &8



WMESNTEY, IL-17 DB DR &
ZZ b TW5 (Higuchi etal., 2011), =
o OHEMREBETO R LG h & &
G L72BRIC b, Prog A 542 L B RFREE
BALARD bl (Figs.7-8), 7.
BEHIFHEIC BV TH, ANIT 8L TA
TIZ HAL [FI#RIZ Prog BI# 5-12 & v 47
ERORBEOEMMNERD b, HAL FERIC
Prog 23 4F 1 EKIR %/ L CIFEEELIC
FHELTWAZ LRIz, SbIT,
F1ET, FFEEEOEV Iso 25 LT
BRI Prog I X 2 IFREEBEALMERITER 0
DURMoTZ e, BIO, ME~T =
TIE Prog A% 542 L W HALB LUV TA #%
B D ALT ¥ K OVAST 0 & — 27 FEfH
WCEALITFRD 5T, ALT fEIS L OV AST
BEORBRBEMABED LRI LMD
(Figs. 14 and 18), Prog D fFfEEE(L1EM
IAFREERIE L 0 b FEEE OB
FHETHILEBRBINT,

Prog IZ & 5 iFFEEELICE G 2 B
FRBIUOREEERKTH7-HIZ, DNA~
A7 0T VAR E1T 572, #IHIC Prog
WL DITEEBMRC2ELLEER L
B FI2x LT, GO term & xbiaftiy, 2
RUTCBETFHOEMEOREIZONT
Bt LTcfER, A b 0rEhA
12 EDOFRERES, BBALICEST 58
Fry M EOBREFICEZEHREDDL
NAHZ EBRINT (Tabled), & HIZ,

-
~—

N o DBIF DIFHT 21D | Prog Bk 5

T2ELU EOEMABERD b BETE

LFO'PR FHiL BESN TV DIELEFTH
%, Chi3l3, Clecd4d, Clecde, CXCLI, Irgl
B L ' Retnlg % Prog |2 & 2 fFREEE(IC
B % i@ {s T & L CZE 7 (Table 5),
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DNA ~ A 7 a7 L A iEROFBRM > R
T 57DIZfE & D~ 17 X cDNA % T
real time RT-PCR %17 > 7223, CXCL1 A%}
TiX Prog BHMTORAER LEXED LN
T T VA ORROBEBIEONR NS,
£ 72, Irgl 8LV Retnlg TIXAFEEM DR
B B Iso BB 5.8 C HAL Bm#
ERIVEVWRER LS TLE 72 (Figs.
11and 12), DNA~A Z a7 LA (3N Y F
—VaryBBRARWI L b h BB, B
DDNA~A 77 LA ZHANT, FFED
Y TN EAT O 2 L TEBEEORV
T—EARHRONDZLIXEHOZ L TH
%, LML, 22X MEOREDL H Y, DNA
A7 a7 LA XBHERIITORN-
7o Flo. SEIfFREED RNA YT %
FWTDNA ~A 707 LA %47 o7
73, CXCL1 mRNA % HAL #5 3 B¢fii#% 12
EbEWBRHELRLZZ 0D (Fig.
15), ALTfEOE—27 L0 $ BV TO
BREZITOMBERH DD LI,
ABEIZBWTERMER L LTETE
CXCL1 iZ4FHEREEE 1B 5 EE /2 CXC
TEHALD—DTHY, HgFIZB T
7w ™ — RSO RT R 7 AR 4 2RI
FEHLTWD, BFANZBW TP
CXCLI BIZHEITEO 5NN L AH
HINTWA A, &t TiXPARRT# Tl
CXCL1 BICAEREMABBH LN TED,
CXCLI EEA IR VE BB ET 5 2
MR ENTWA (Kanda et al., 1997),
EHlz, kECHEEREDZNT La—
JUPERFREE BE 12 BV T b iFlEH CXCLI
ENREZNZ ERFREIN TS (Maltby et
al.,, 1996), £7=, BT L a—LEBRT v
MZx LT LPS B GRRIZITHENT » R &



L, HEMET v T CXCL1 EAB LT
ALT fEDOE WA D b HHEZEE
CLAHZ L, BLU, ZDCXCLI EADMHE
ZIMERBHICLVBDONRLI 2D Z
EMBHE SN TV D (Yamada et al., 1999),
DX S, THETIZ CXCLI EEAIZK
HHRLVEVPEELTNDIEREDK
ISHEIZHEZERRO DN D Z LB RB I
TWb, 252, BALBlc = U R ZRBITH
CCl, FEMATREE (I3 T, CXCL1 ¥
DIFHPERFEE N S TICEENICITES
BIZHEGTAZ L BESNTWS
(Stefanovic et al., 2005), Stefavonic & (2005)
DTl recombinant CXCL1 & &1Z L Y
CCL,#FEMFEEDE( AR LN TER
h, &5HIZCXCL] A CXCL2 Z##% ¥ 3
TLEERELTWS, ¥, 2D
recombinant CXCL1 O T & B /E R 1T
EENE L TWAFRICOAZBD LT
BY ., ARFHNIEBWVTH Prog HIME 5T
FE XN 72 CXCL1 DB L » TIHIFEE
FHRELRVD, EMIC L DFEENAET
BT, FEEEICEE L2t L —

L 7o ABFFRIZ BV THT BRI 2 5

Prog Ril#% G-FFIZIZAFFER DM D ©
NWTWAD, HFHEKZET T2 < CXCL1 2
L 5 EHENLRFEEEEALSEO
Prog IZ X AFEFEAICFE L TWBA D
EBRBIOND, £7-, HALEE#®ICE
(7% CXCL1 mRNA %Hl/3 CXCL2 mRNA
ERIVVBRVWRFHCRbEEEZ T2
L b | Stefavonic B (2005) DO & [
(Z CXCL1 mRNA #H &D N CXCL2
mRNA OFEZF| &R L, & 572 55k
ERIZFE L CWAAREEREZ O
7z (Figs. 15 and 19),
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Mt~ 2 EFWERFHZEBWT,
HAL (% 30 mmol/kg % 5-FFIZ 38 TR E
ORECHENRBOLND Z LBHE S
WTWAHM (Youetal.,2006), S [EID 15
mmol/kg #5-Tid ALT fED _EF K7z
DIz, HEFEOHENRBD bhih ol
TEBREZLND (Figs.1and9), F7-,
WM~ 2 T2 TOFBEEE 2R K
WICHBWT H . Prog Bl 51C & 2 FkEE
BB ONnZ e RE T (Fig.
9), ZOFRKEE L TIL Prog DRUGSHEDE
WREZ b AS, T @ PR mRNA
FHEBRICHEEDBO NPT &
(data not shown), ¥ 7 1 7 7 — U |ZBIT B
PR mRNA B EIZ[IHEERE N LV D
WENSH D Z LD (Huang et al., 2008),
PR THORBIHEEDRERH D Z &
DR &5, Fig.20 T/ L7z Prog IZ &
% ERK R BIEELEOMEREF S LT
LA L EZX LN DM, BIEETIZ
ERK BRICHEENFET D L Vo @&
B, BRI VFEMLBRFRPLETH D
EEZOND, AFREIZEIT S Prog D
5 J5 1% Sugaya B (2000) DREEZBE
L, ZOBREFECLIPRBHT v
kDI EEF Prog ¥ EE A3 64.5 £ 104 ng/mL
ERTIERBDLNTND, —KIZ,
HEME~ T XTI A B ORI AV  f
Prog RENE LSBT 5, HEAMICE
WL H Prog 1349 2-20 ng/mL TZEE L,
SEART% #1213 60-120 ng/mL O &l %~
(Wood et al., 2007; Barkley et al., 1979), %
DY, ABID= 7 ZZEBWTH Prog #
Bz X0 fEiR &3 R o i 4
EEzrdZ Enming, —5 Tl
~ 7 AT Prog DEB & £ 5 MBI



HHEAT, 1FEF—ED 48+ 12ng/mL D
fE% 779 (Bosletal.,2001), & &2, MM
~YUATIHEMRLVELTHAMFT R

FAT 2 AREN 69 +23 ng/mL 2% L
T, HPE~ D 2 Tl3 0.1 ng/mL K TH 5
(Bosl etal.,2001), 7 A b AT 1 3% E
MEIERZAT D Z LR BEINTEY
(Kovacs and Messingham, 2002), Z ® X 9
IRBEMERNLE L DEBIIL > TARETO
Prog X E B TIIFEFEBELIEREZ RS2
Mol AR EZ Z b5,

HAL # 5% | C R FRFE9 2 5% RS K -
mRNA FEBLZ AT L7 %, ik~ 7 2 ¢
i< CXCL1 R ICAM-1 (X ALTfEDO ¥*— 7 X
LRV TR OEVWERELZ R L,
CXCL2 i ALT f& & [RIER D v — 7 Kl & 7~
L7cis, it~ o 2 & ik U CHlEfE~ 7 2
Clid Prog B 512 £ 5 Z 415 D mRNA %

BOBELREMIAD bz o7z (Figs.

15, 17 and 19), TNF « IZ Prog #& 5-FFIZ B\
THEME~ Y A THHEREZRENRRED bR
722 &2 b, TNFa OEARML, 4EO
Prog (= L A IFEEEICKHT 2 F 553/
SN NI, £72, CXCL1 B

LUV CXCL2 1Z v — 7 BRREITE WL H B 08,

il H mRNA & fuffEd & 37 B & ICHH
BEBILR D G DA, AFFFRIZIBVVCHRIE L T
W5 TS mRNA FEEE (T MgEH & X
JEBEFEMLTWAZ LWRENT
(Fig. 15),

MAPK JEMELITAk © 22 B K 1 O &
b0, RIEMYA N A L OEAREIZ
B 2EBERMAHEREDO—DOTH D,
AHFFEIZBV T, Prog 23 MAPK OH T,
ERK BB EZEMHLIE DL Z RSN,
X B Z OIEMHLIIFEEE(LORD &
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NicltE~ 7 2 TORED bl (Fig.
20), ERK (X it MEK1/2 N EMEL S h
52 L TEMILEND, RFFRTHNWE
ERK FHEHITd 5 U0126 1£ MEK1/ 2 i& 1
fbzET 2 Z LT, THD ERK &ML
ERETLIZ EBNmbEN TS, ZE
TIZ ERK A MEIT5 2 LT, Bk
DHLRAENEF M © D AMEME: H i By oD %6
JEMEY A M A > (IL-6 & TNFa).,
ICAM-1 B XN CXC 7 E I A VEELEDH
VAT T F UHENBREERORE
RTRI—VREZWHESEDEZLBRD
b TEY ., ERKIEMHIESEFICR LT
FERDEIZHS ZeBREINLTNSD
(Duan et al., 2004; Hsu et al., 2009; Jo et al.,
2005), ARHFZEIZB VTS U0126 #5112 &
Y Prog 2 X 288/ L7z ERK VU LD
50%T2EOBWHBRH LN TEY HTD
SMEMEH M O (Hsu et al., 2009) & [F]
BEIZTNFa, CXCTEHA VBIV
ICAM-1 OHEFIHBFRD i, mif ~ 7 2
7 I —EEOBABRD bl (Figs.
21-23), £/, invitro TV A~/ 077
— U H 3K RAW264.7 MRK % F N 7o BRat
IZBWTH, U0126 L{EIZ XY Prog I &
% CXCL1 mRNA #inix sl X 47z (Fig.
25), = DfIZ AV /2 MAPK FREHITH 5
SB203580 i3 p38a., p38B M ATP f& &AL
EHAMICHET 2B REEATH
V. SP600125 i% INK1/2 DRIRNA e fHF
#1T& % (English and Cobb, 2002),
SBO03580 i 5 B ALTE FRF 12 13 ERK #3% &
Z D THAEREDOIEHELBELC D Z LR
HEINTBY, ARFZBVTRD LN
7z CXCL1 mRNA FBE&H NI Z FLiciie
R4+ 50% LAV (Mizuno et al., 2010;

4p



Numazawa et al., 2003), L7>L., SP600125
AL T £ - T CXCL1 mRNA ORE ) H
MUZRKRIIAHATH D, Invivo TD
U0126 #¢5-12 & » T Prog IZ & 5 CXCLL1
mRNA B MG S TNDHZ &b,

7 o=z T 5 ERK N EEME X
ZLTWA AN R I Nz, £,
Mizuno 5 (2010) !Xt b BEEK R kAl Rk

Td 5 THP-1 M2 AWz BEHz BV T,

ERK{EMELBR CXC T ELA > THBHIL-S
PELEICEETHLZEERELTED,
AEIORFHZBV T CXCLI EEAID
ERK FEHEL PR EEREZBEZALTNDS T
EE—HETHLEEZADNL, ZThbDZ
EMb, Prog i X AMFEEELDO—RIZ
Prog {2 & % ERK &8 DIEMAL R F 5T 5
ZENRENT,
7w 3 — R IXE L A B LR E Y il

W LI X O IEHZEN D & . TNFa  IL-1
BELOWIL6 R EORFEMEY A M V%
BTz EnmbLhTna, £, g
IR 2] = 5V T CXCL1 X2 CXCL2
(LRI KA FEEICEE @&
2L, 7y X—fRNRZNE CXCTrED
A EAICEETHLZ ERREINT
V% (Mosher et al., 2001), AHFZEIZI1T 5
IZ & B RIEBACIERIC 7 v~ —lifa
DG T 20RETTH 72D, invivo B X
Winvitro TORFT 21T > 72, AEIZEIT
% invivo T GdCl, # 5 % 1%1% Mosher ©
(2001) DFHEH AV, Z O 5 )51E TIIF
g 27y _R—HKLD 40-61% D Wi H3FE
HDHITWA, ZHFETIZZ v )—HjafR
FIZLY INFa R EDRIEMEAT 4 =—
F—BLUBEA L ARG EZ LT
APAP, Concanavalin A, W LRBRL=

i(_

Prog
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R % U BEEREELR EOBMIENEE
HHITUVD (Michael et al., 1999;
Nakashima et al., 2008; Edwards et al., 1993;
Vollmar et al., 1996), L 7L, HAL ¥
FrEE 3 LT3 7 v 3 —MaOBE 1T
DlanZ EREHEIN TS (Cheng et al.,
2010), 7=, GdCly i TNFa &/ L7z fF#f
FEEERZ2ETHZ EbHBEITH
%7 (Rose et al.,2001), GdClL1L7 v /3—
Mz HET2 B TERETH/AL EH
ENTWD, AHRFHTIE, Cheng 5 (2010)
DEE L FIFEIC GACL, #5112 L 5 HAL B
MORFEEDOHE BB e h
272 £ 72.GACl, B # 5-RFIZ381F % TNF
o mRNA EABEMIB D bN2hoT2Z
EMD, ARFTCIE GACL, #5112 L A B #
H 7 PRI EER I H E V KEL 2D
EEZbNZ, &5, GACL#FEIZX Y
Prog Bl # 5 CT58® H LTV /= CXCL1 @
EEPBOLNRL 2D Prog 12 L 5k
ERMEAPBD ONR L Ao (Figs.
24 and 25), NZ T, invitro IZBWNT~v ¥
A~ a7 7 —VH¥E RAW264.7 fkkE
Z R\, Prog 12 & % CXCL1 mRNA % {51Z
L LR EIToT-E A, ZNETOR
L FFRIC RU ALE I X 5 CXCL1 FEAE R
F|ARH LN (Fig.25), ThbHDTZ &
5., AEFIEIZEIT B Prog (2 & 5 RIEEAL
BFELLTZ vy —MlE M LTEL, IF
EEELICESTDHZENRRINT,
AWFFIZ BT, Prog D 7 B RERE

DIEYEEIZ LY FEEOBELARBD &
Nl Z & D, Prog TIEMEAL S 5 RR R
ZPR7 VA A=A M THDHRUKREIC L
WHET S Z & T, REELEME U
EEEBTBEBIEIAEEREI LN



2o L72H3> T, RU 52 HAL it
FFEEICE 2 2B OV TRET L,
RU AR 5IC L0 | RERTORBRE TR
L O'HAL B EMEATIEE OF B2 550553
W HiL (Figs. 26 and 27), X HICHREICE
WTITEDHEERICB T ABENEET
HDHZ b, HAL 5 1 BEE#%IcB 1T
5 RU G DOEEZRF LR, RU K
BIIREZBEZBERSE, FEEOE(L
WIS BHZ & &R L (Figs. 28 and
29), RUIIZHARTIRAR TH IR0
IRPHERK L L TRESCRESNLTE
D, TOMIZTHBAERZEEETHZ
& BRI X TV % (Barry and Weiss,

1993), H#E HH T 600 mg & 1 HL[E]
5o, —H £ 1600 mg @ 2 [BIfRFH A3 B R
THWHRTEY, 600 mg HE# 5 Dk
I R L5 uM Th B Z L BAWE S
LTV % (Heikinheimo et al., 1987), A<f&
FCIIRU RN 513 | mg/kg THRE L
B M RE T~ T A1 % 2.2 mL/
30gmice LT 5L . BLE30uM &80,
OB EL 52 5 REELE XL
A5, RU BME L Tk 5 mgkg B 51
BWTHALTER L ASTEOE S35
DM o722 L (data not shown), &
5 1 mg/kg #5112 XV BEE 2 FFREER
BIEMA AR LIZZ & B4 E OB 53T
EECXHLTHEDTHLEEZOND,
ARGl ~ 7 2 1Z% LT HAL 30
mg/ kg 5B LV RU # 512 L 2HEIC
DWTITRFT L TV 223, You 5

(2006) DEEIZIFVT HAL 30 mg/kg #%
BRI~ v R 3~ U RN

BEWAILTEAZRT B ®EINTED.,

WNEMED Prog 75 Z @ HAL #FEVETREE

DUZEIZFELTWAREEREZ ON
Do £To. TN E TIZEEKRIZEB VT APAP
< Isoniazid 72 £ DHUFELIKIC X 5 IFEE
XD IEH L L CE A GSH ORIBRA
Td % N-acetylcysteine (NAC) DEHER
JORABEENLS AL TV
(Baniasadi et al., 2010; Kelly, 1998), 4-[al,
RU DS AFREERB LA HIH L2 2 L3 E
RIEBNLOBBIZLAbDEE X DI,
RU BB IIRFEZ I L-FEEICRT 2
BRIZRRD DD ERTRRENT, £,
NAC & (IBID A B =X A CTHER#EER %
AT H, NAC L OBrHIc L 236725
FREERPRBDONDAIREEDZE XD
N, SRIVFMZRFAPLETDH D,
A E Tl Prog IZ & 2 HFEEE(CI/EMA
HAL % R2ETiIR < 2O OFREEM
EEBZBNTRDLNEZ L, BIDT
Prog IZ X 5 IFFEEELIZ 1T ERK B E<° 7
yN— RN EEREHEEALTND D
EEBRLMILE, ShIZ, FEEEER
%O RUZEGIZX D HAL BEEFEE D
HWESDIFRD b L, FFEFBRICH T 58
LVIBRFBICZD O Zr[eEtEZ R L
7zo AHFFEIL Prog X° PR & EYikE MR
EEOEEMICOWVWTRHN LD TO
BETH D,

E. f&im

EHKFHEEREE L, ERMBR K
RIERICBWTZ2M EERZBEO O
LoThd, BERIZBWTEHEIZBMI
| ERERFEELG & ZTHRR
EWZERFEINTEY, DILIDY A
277 E—D—2FETF 5TV,
LL, ZOFMRERBLOA =X



DIZOWTOHERIT R I TR, £ ERLTz, Sbil, FEEEE®ZD RU &
Z T, AR T AETRD b LR Bk fFFEERBIRO LN & h
HTLEETHIRRHNREERLVEC B b, BB EMFEES T 257216
X' Prog IZFH L, EWFEMFEEIC BFEERIZRV A Z ENHAFEIND,
B2 5EBIZHOVWTHRHMN L,

<<BEXH>

% [ ET (= ﬁﬂiﬁ‘( @H:F ﬁﬁbr‘ {ﬂ Baniasadi S, Eftekhari P, Tabarsi P, Fahimi F, Raoufy
MR, Masjedi MR, and Velayati AA (2010)

BEL, TTRZBNTH T OMEED Protective effect of N-acetylcysteine on
. - =3 antituberculosis drug-induced hepatotoxicity. Eur.
VL TW% HAL (25 H L HAL B PERT J. Gastroenterol. Hepatol. 22: 1235-1238.
S e e N N .
REETT NI AZANTEZBLUPOE 4 \R Stein v, Hubner C, Zdebik AA, Jordt SE,
RFREEICS % 5 IZOWTRH LT, Mukhopadhyay AK, Davidoff MS, Holstein AF,
Uil %/ *ﬁ a2 and Jentsch TJ (2001) Male germ cells and
E2 IZfTREEORE ZHE <&, Prog YR photoreceptors, both dependent on close cell-cell
interactions, degenerate upon CIC-2 Cl (-) channel
EEOCEREZE(IE, b2, Zhb disruption. EMBO J. 20: 1289-1299.
WERIEWD %I L CHEEDOREIZ Cohen EN, Trudell JR, Edwards HD, and Watson D
. (1975) Urinary metabolites of halothane in man.
B RTT 2 RAH LT, Anesthesiology 43: 392-401.

ABFFETIE, Prog BAFFEEEALEMZ  Dahm LJ, Schultze AE and Roth RA (1991) An

antibody to neutrophils attenuate

ATDILBmBESNII L6, ZD a-naphtylisothiocyanate-induced liver injury. J.
AH=RARRAT 5 LR HIE LT Pharmacol. Exp. Ther. 256: 412-440.

= 4= . > N - DeFranco AL, Crowley MT, Finn A, Hambleton J, and
BRI EAT > 7. HAL 720 C72 <AL O AT Weinstein SL (1998) The role of tyrosine kinases

EMALEMIZBOTY Prog 5z X BT and map kinases in LPS-induced signaling. Proc.

Clin. Biol. Res. 397: 119-136.
= DIFR z X
EEELEASRBO BN, b Dennis G Jr, Sherman BT, Hosack DA, Yang J, Gao W,

CXCL1 278 & 4 5 GiE K 7 OIEH(r % Lane HC, and Lempicki RA. (2003) DAVID:
Database for Annotation, Visualization, and
NLTWARZERRH L, &blc, = Integrated Discovery. Genome. Biol. 4: 3.

o ORER T OEMACICIZ ERK #8800 Duan W, Chan JH, Wong CH, Leung BP, and Wong WS
(2004) Anti-inflammatory effects of

EHEAES, 7 vy " —Hka2 B85 L, Prog mitogen-activated protein kinase kinase inhibitor
. U0126 in an asthma mouse model. J. Immunol.
CEOFEEBLICHFELTND I EN 172: 7053-7059.
RINTe, Fle, PROT Y H A=A RT byt MC and Neal RA (1981) Identification of the
. - ~ major protein aduct formed in rat liver after

»% RU ZFEERRR RS LIZBRIC thioacetamide administration. Cancer. Res. 41:
b, HAL B8 MEATHEE 285 S5 = & 303435,
PELT Edwards MJ, Keller BJ, Kauffman FC, and Thurman

° RG (1993) The involvement of kupffer cells in

AFZECIL. PR L P33 275 carbon tetrachloride toxicity. Toxicol. Appl.
KL Rinih Pharmacol. 119: 275 279.
MR EOBREICEEEE LD 2 L &R ,
. English JM and Cobb MH (2002) Pharmacological

L7z, E£72, Prog 75 ERK R/ v 78— inhibitors of MAPK pathways. Trends Pharmacol.
; . s Sci. 23: 40-45.
Mz It U CRpF SR E OB

_ _ _ Heikinheimo O, Lahteenmaki, Koivunen E, Shoupe D,
FE5TLHZ L O THLIZL Ny ¢ Croxatto H, Luukkainen T, and Lihteenmiki P

v es s i (1987) Metabolism and serum binding of RU 486
5 DR INTE - DPEYHEERTREE O in women after various single doses. Hum. Reprod.
2: 379-385.

YWEA =X LO—HIZRY 5 B ATHEME
Higuchi S, Kobayashi M, Yoshikawa Y, Tsunayama K,

84



Fukami T, Nakajima M, and Yokoi T (2011) IL-4

mediates dicloxacillin-induced liver injury in mice.

Toxicol. Lett. 200: 139-145.

Hsu JT, Kan WH, Hsieh CH, Chuodhry MA, Bland KI,
and Chaudry IH (2009) Role of extracellular
signal-regulated protein kinase (ERK) in
17B-estradiol-mediated attenuation of lung injury
after trauma-hemorrhage. Surgery 145: 226-234.

Hunter AL, Holscher MA, and Neal RA (1977)
Thioacetamide-induced hepatic necrosis. I.
Involvement of the mixed-function oxidase
enzyme system. J. Pharmacol. Exp. Ther. 200:
439-448.

Jo SK, Cho WY, Sung SA, Kim HK, and Won NH
(2005) MEK inhibitor, U0126, attenuates
cisplatin-induced renal injury by decreasing
inflammation and apoptosis. Kidney Int. 67:
458-466.

Kanda Y, Koike K, Sakamoto Y, Osako Y, Masuhara K,
watanabe K, Tsurufuji S, Hirota K, and Miyake A
(1997) Gro-alpha in human serum: differences
related to age and sex. Am. J. Reprod. Immunol.
38: 33-38.

Kelly GS (1998) Clinical applications of
N-acetylcysteine. Alt. Med. Rev. 3: 114-127.

Kobayashi M, Higuchi S, Mizuno K, Tsuneyama K,
Fukami T, Nakijima M, and Yokoi T (2010)
Interleukin-17 is involved in
a-naphthylisothiocyanate-induced liver injury in
mice. Toxicology 275: 50-57.

Kovacs EJ, and Messingham KA (2002) Influence of
alcohol and gender on immune response. Alcohol
Res. Health 26: 257-263.

Laemmli UK (1970) Cleavage of structural proteins
during the assembly of the head of bacteriophage
T4. Nature 227: 680-685.

Laskin DL (1990) Nonparenchymal cells and
hepatotoxicity. Semin. Liver Dis. 10: 293-304.

Laskin DL, Gardner CR, Price VF, and Jollow DJ
(1995) Modulation of macrophage functioning
abrogates the acute hepatotoxicity of
acetaminophen. Hepatology 21: 1045-1050.

Lee WM, Hyman LS, Rossaro L, Fontana RJ, Stravitz
RT, Larson AM, Davern TJ, Murray NG,
McCashland T, Reisch JS, Robuck PR, and the
Acute Liver Failure Study Group (2009)
Intravenous N-acetylcysteine improves
transplant-free survival in early stage
non-acetaminophen acute liver failure.
Gastroenterology 137: 856-864.

Maltby J, Wright S, Bird G, and Sheron N (1996)
Chemokine levels in human liver homogenates:
associations between GRO alpha and
histopathological evidence of alcoholic hepatitis.
Hepatology 24: 1156-1160.

Michael SL, Pumford NR, Mayeux PR, Niesman MR,
and Hinson JA (1999) Pretreatment of mice with

85

macrophage inactivators decreases acetaminophen
hepatotoxicity and the formation of reactive
oxygen and nitrogen species. Hepatology 30:
186-195.

Mizuno K, Fukami T, Toyoda Y, Nakajima M, an Yokoi
T (2010) Terbinafine stimulates the
pro-inflammatory responses in human monocytic
THP-1 cells through an ERK signaling pathway.
Life Sci. 87: 537-544.

Mosher B, Dean R, Harkema J, Remick D, Palma J,
and Crockett E (2001) Inhibition of kupffer cells
reduced CXC chemokine production and liver
injury. J. Surg. Res.99: 201-210.

Nakashima H, Kinoshita M, Nakashima M, Habu Y,
Shono S, Uchida T, Shinomiya N, and Seki S
(2008) Superoxide produced by kupffer cells is an
essential effector in Concanavalin A-induced
hepatitis in mice. Hepatology 48: 1979-1988.

Naugler WE, Sakurai T, Kim S, Maeda S, Kim K,
Elsharkawy AM, and Karin M (2007) Gender
disparity in liver cancer due to sex differences in
MyD88-dependent IL-6 production. Science 317:
121-124.

Numazawa S, Watabe M, Nishimura S, Kurosawa M,
Izuno M, and Yoshida T (2003) Regulation of
ERK-mediated signal transduction by p38 MAP
kinase in human monocytic THP-1 cells. J.
Biochem. 133: 599-605.

Rose ML, Bradford BU, Germolec DR, Lin M,
Tsukamoto H, and Thurman RG (2001)
Gadolinium chloride-induced hepatocyte
proliferation is prevented by antibodies to tumor
necrosis factor alpha. Toxicol. Appl. Pharmacol.
170: 39-45.

Stefanovic L, Brenner DA, and Stefanovic B (2005)
Direct hepatotoxic effect of KC chemokine in the

liver without infiltration of neutrophils. Exp. Biol.
Med. 230: 573-586.

Tietze F (1969) Enzymatic method for quantitative
determination of nanogram amounts of total and
oxidized glutathione: applications to mammalian
blood and other tissues. Anal. Biochem. 27:
502-522.

Towbin H, Staehelin T, and Gordon J (1979)
Electrophoretic transfer of proteins from
polyacrylamide gels to nitrocellulose sheets:
procedure and some applications. Proc. Natl. Acad.
Sci. USA 76: 4340-4354.

Vollmar B, Ruttinger D, Wanner GA, Leiderer R, and
Menger MD (1996) Modulation of kupffer cell
activity by gadolinium chloride in endotoxemic
rats. Shock 6: 434-441.

Wang T, Shankar K, Ronis MJ, and Mehendale HM
(2000) Potentiation of thioaceamide liver injury I
diabetic rats is due to induced CYP2E1. J.
Pharmacol. Exp. Ther. 294: 473-479.

Weiss BD (1993) RU486 The progesterone antagonist.
Arch. Fam. Med. 2: 63-70.



Yamada S, Matsuoka H, Harada Y, Momosaka Y, Izumi
H, Kohno K, Yamaguchi Y, and Eto S (1999)
Effect of long-term ethanol consumption on ability
to produce cytokine-induced neutrophil
chemoattractant-1 in the rat liver and its gender
difference. Alcohol Clin. Exp. Res.23: 61-66.

F. fRefabRfs #
FE2 L,

G. BrFEFER
1.im X HE R
Yasuyuki Toyoda, Taishi Miyashita,
Shinya Endo, Koichi Tsuneyama, Tatsuki
Fukami, Miki Nakajima and Tsuyoshi Yokoi.
Estradiol and progesterone modulate
halothane-induced liver injury in mice.

Toxicol. Lett., in press.

86

2FERR

g%, BERZ, BAMFE, &
WE—, REEL, hEEL, S &
Y EMRFREE %9 5 Tamoxifen (2
XA R#EER. BE3TRIBA XV anm
U—2aRMiES 2010.6.16-18 O FH
&HRAZ— il

Yukitaka Yoshikawa, Yasuyuki Toyoda,
Satonori Higuchi, Tohru Tsuku, Koichi
Tsuneyama, Tatsuki Fukami, Miki Nakajima,
and Tsuyoshi Yokoi. Mechanism of
hepatoprotective effect of tamoxifen against
drug-induced liver injury. 9th International
ISSX Meeting. 2010.9.4-8 Istanbul-Tukey

H. JAOREEME OO HIR - %ok
BER L,



RAEFBNERREFDE (RIRERHEERRFE)
SRR EE

t FFgIZ 1T 5 PPARa® microRNA (T & A FEEL |

DHEEE TR B SRKFERREMEREE R

Peroxisome proliferator-activated receptor a (PPARe) I3 = IZHFIBICRRE L.
IREARHB L UCEDRICEDL I OBEORRZHET 265RFTH 5,
PPARcB S DREBINR LD L S IHIE SN TV A NI >NTITIZE A FEA ST
Wirho Tz, ARBFERIL, & MFBICE T 5 PPARaD R EFAHIZ microRNA 33
B35 EHERF L2 LD TH S, PPARa mRNA @ 3-FFRBIKICHES LE
% microRNA ##%E L, FigicEm < %IRRT 5 6 D microRNA DWW TR L7z,
ZDHF T miR-21 BL Y miR-27b DBRIFEHR L /) v 7 ¥ 7 LY PPARaF
NIERBREVERECEVBECEMT 52 L 2B 502 Lz, PPARa mRNA
RERBIIEN L2272 225, miR-21 & miR-27b IZFHRRMHIIZ L ¥ PPARa
DEREZHEL TWDZ LARBEINTZ, 72, PPARa® FiitBiz+ TH 2 acyl
CoA synthetase DRBUCHEEBLRITT L 2m LTz, S bIZ, v MEARFRE
RO AHBE#ENTIZ BV T, PPARaZ /37 E ¢ mRNA ORIZIEDHEBINTESD
LT, BEEXRGOBESAXIFE SN, £72. PPARaZ N/ EHRBREL LV
AR zh=ER 1T miR-21 REE & B EZR LS, miR-27b LRI o7, 1€
> T, b MFRICET 5 PPARaOERFEIZX LT miR-21 BRELFEL T
DEREMEDS R ENTz,

A HFFEER)

Peroxisome proliferator-activated
receptor a (PPARa) IZAT 1A FkL
EFEURBEA—N—T 7 IV —ICRLT
Wa A METFRREBEERFTH D,
PPAR/I EICATIEICRIR L TRV, £O
iz b B, L. HRR LICHREN
BOLNS, WRMEY Vo FE& LTHER
A at /A F, FIAEEY T
FelLTT7=/ 747 7= YT 4
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7T =W 4 7T — FREAN
AT 5 & retinoid X receptor RXR) &
~TuEL 2R T D, TO~TH
H A <= —375 fatty acid transport protein
O X R ESE S b ¥ N0 E
%2, acyl CoA synthetase (ACS) ® X 572
RERAEE D 53 RICBED D & R EI ED
EHEETFO T v E—F —fAIRNICFE
4% PPARa response element & FEIZH



