EIZA UAHEDZ X BT v a— R R TR L&
ZDOVER A 1 =X 1

SN 4 AR

RIS R RSB

ATER AR AR TR R B

2 AR AR

¥ e+



F1E BIZACAMEY (Black carrot extract: BCE) (2L %
TN a— WWERFRIB TR ~Invivo FEEBRFRIZ X DG~
] I TN T T T T T
FIBFE L O ¢ v v o v e v e e e e e e e e e e e e
BCE D {E#
B OE
138 DAALFBI 34T
JHFHE oD 95 R ARk - o AT
AT ALER
FEEL L L i e e e e e e e e e e e e e e e e e
JIFRE |2 %5 LUE 9 EtOH % 7213 BCE D%
JHFHE oD 95 R AR - o A AT

& &
N =

ym
Ugwr*QSA%s»N rgﬁ@

N

%4
F2E OBIZAUAMEY (Black carrot extract: BCE) (2 X5
T a— R B TBIRIR ~Invitro FEBRRIT L DG~
BELET ASE . HEY o e e e e e e e e e e e e e e e e e e e
WO MBS LU« v v v e e e e e e e e e e e e e e e e
mm@@%ﬁ;@ﬂ
FRAAR D Sy BfE - B2
r’ﬁﬂiﬁ@iﬁ«@@/ﬁﬂm (Neutral red %)
FlRAEFEROBE (water-soluble tetrazolium; WST 72)
B b oL i K SR B SR TG PE O I E
HfEPN ROS PEAE O E
B #ih malondialdehyde (MDA) PE4: B OHIE
CYP2E1 IGPED R E
7 v a— AR BER % (ADH 35 KX OV ALDH) JEMEOHIE
B T BLEOWE (Real-time quantitative PCR) 5
. BT EfEHT (Western blotting %)
. ABAN cAMP 2O I E

e B

_
o o= 2



&

R - N N

EtOH (T & » CTiFE S 5 MifnEat 1235 JJ1X 9 BCE-BtOH i Hi |

Br it MDA (235 X1EJ EtOH % 7= 1% BCE-BtOH fiH i 4y
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AR, DAETIT L F ORI L O AERDIK TIZ L - T, milnfk (65 Ll -
S BAROBAN A OEIE) 1TEMO—ig% 7= L5 T\5, mlbEI1% 2021 49 A 15 HEL
FET29.0%ICELTEY, WEREZ TR LZ, 512, 2060 4213 39.9%I2 £ THM
THIERTHRIN TS, HROTEHEEICK T 2 RiLEz kT2 L. bREO®
W EERIE 1980 4R E TIZ FALKHETH - 7= DIZxt LT, 1990 4F LI 2B HETT Uil .
2005 AEICHREE 1AL & 7e 0 | BUEE THBEL T D D, E7o. Bl EEOBIIfE-
ERERE S RERICHEML Tl 2, EREIZLHD 5 AEEEBEROEIGIIA 3E, LT
FRHOK6EITHDZ &, B - BEIHRHIC ENME LIRS T2 JRRIZ DN T
HAEFEEEFEPI3EZHOTNDZ b, 5% 3 B 5 mmbRIET DN EIC
WL, ERCNMEOABZINT 27201 b, ERA OPMERA L, RESEE
LD TR D D Z EB3RD HILTW D, AIEEERIT RS L EBEICEHb > T T
O, AEEBERO VK THNEETH D,

BiEX, dokky TEEOE) & LTHtRgHTaF, B, E2 I8 THL
ENTEELHEIO—FTH Y | Tex OEFITHNZ 726 LTWD, —F, HWER
I I3k 2 72 R BRSO A 5 & i 23, LR RS (World Health Organization:
WHO) OfEHZ L% &, HRICHIT S 19 D FEREEY 27 0h T La—Li3 8%
HIZEWRETER 2> TS, LL, SECUSNOFIRCEE 2 E 6Nk U 7z FEEH
H& A 4E (Disability-adjust life years: DALY) (#5425 & 3 ZHICKE MY 27 &
720 FEEASOEFGREOE M TECRRE L W o ER LD S EERMESITEEDD Y,
Fo, T — VBRI X DR THERIL, 2016 4 TITAERKI 300 A (25ETCHF DK
53%) THHZENRESINTEY Y, ZHULFEEES human immunodeficiency virus
(HIV) / acquired immunodeficiency syndrome (AIDS). #ER#EIZ L D LEHE % Fnl-
TWa Y, ZOZEEZT, 1 NS OFEM TV a— & & ZHIET 5720, WHO
T (7 a— L OFERERZEET 2 72O ORI 9 BRI, 61,
BRHAIZI U T, 12030 Agenda for Sustainable Development] © @ HAE 3 D& Dz M3



WELRLT Vv a — Vv OREREBRE G, WEILAOBIE - 18Rk 5,1 24817
TWDEYIC, HRMIZT Va2 — M Lo THIEE Z SN DRI L, BRx 7kt R
EHOND IR TE T,

TN a—/LOBEIZ LD 2 DRSS EREENEL L0, FTHET La—Lof
2 FAAT O NTFIBIC B W TUIIRAN R EHENEC D Z LA b TV D, T /ba— LYEAT
Fe i (Alcoholic liver disease: ALD) 1%, KEDFH 72T /L2 — /L OB A HERK & L
ToAETEEIEW C, FRCHEETEZ<EO NI T Vv a— L EEBGESTE TH 2 7, JIHwHE
e LTT v a— MBI 2 2 U, IFRPNIZABI OILE DGR O HILD A, Z OB
TIEANBEIC X > Tk LIEIRIIEN AT 5, L L2 s BERMIEERHET 5 &7
VA — VTR ZRIET D, 7V 3 — VTR ITATHINE OBEIE - B4 X 72 3IRAETH
D . XBICFDO% LA 5 & TV 3 — UEIFRHERE OIS AN 2 . BIET L
2 — LR Cld acute-on-chronic FUFA 4% B L CRMFEOMVRIEL 25 2 & b,
FR FEERBETH D, TDD, T a— LRI B o 7 v o — AT &
Vo T2 RSO RTI 0 B S CHIR OIEST A TBA 5 2 & 1M THEETH 5 10,

PRENICBIT HER—ANHT2 Y OERPEET L a— /I H B &I, &, BRI
DI, T A 7 A Z A NDOECKAL 2 ERfx I BRI &Ko THE A KT TE 7223, 1990 4
RiZE—27 2z, ZORIFL0BWENCHEE U2 b OO, ITFIXIFIFRITI WV EZ R LT
W5 I Bk LTS L TV 3 — R EEESE (F512 aldehyde dehydrogenase 2:
ALDH2) JEMEDMENE WO TWD T UTREEROFTH  HARANDOFEMEE T V2 —
JHE BEIIRIRE L TEWKIEIZSH D 1D, 612, b REICBIT HFRBCED LT L
a— LEFREE O LERIE, 1960 4FARIZHAT 2000 AR TH 4 &ML &0 b,
T a— WPETEE QBRI EZEMIIE T E TR T2 R PRI D, 72, 2011
FOREEFHE TITBMIHEZED 5> HTIHEBIECHEED HDLFEIEG1KI30%THY |
IHIT, ZOFHELUERT LV a— W THLZ LD D RFHEEDK) 20%08 7 /L2
—IWERTBEZE T 5 Z L RS D, £72, TR AZFRIE LTZFED A L AVERTAEZE AR
FOIL, FHEUERT L a— /LD D ER->TND B, 62, BELY & aH
WD &ET, T a— L ITREZIET DM CEFELM) ORIEE 2 H#m L T
HZE NG ZEGER LTV a— AR EBIIERA S ESEEE o T D,
— TN A= MK DEFITARANORBEORMBE TH 2 DA77 54 BRIFEEE, 57,



JERF, AR EORA RIS G EELICEET 5 B2 6N TR, 2013 £(2iT 7 v
I — VAR RERE S R IEATE | D3ERAL L 2016 41 T77 /b =0 — L (e e e 75 o SR HE vt FLAS B
B ARESNT-Z Db, BiEE TR L3 2 EFEREEOHIRIL, FEFICHEE RS
To b,

BIFIEE TlE, BRI L D TV 3 — VPR B O T PRI D\ TR & fikfse L
THY ., 7a—AMIPRETUZIRERT D RM L LT, ~ 7 RS 19, 8B
DM THDHHY A (Ecklonia cava) (& ENDHRY 7= ) —)L 160 HH%K
(Mallotus furetianus) fiH¥ ® 70 E 2 RH L TW5, £ Z TARIFETIX, BIcACA
(Daucus carota ssp. sativus var. atrorubens Alef) [Z&FH L7z, BIZA LA, BUFHICA
CABD—FETH D, (ZA CAITRERMIE & VERMIRIZRNNT 5 Z LN TE D05,
BUICA CAFIFRICES | £ D4 DMWY @E DA U LI L TRAEN N Ttz L
TV 5, K 3000 FERITN DT 7 H=AZ U THIFSNTW b DRI —1 v \ITzp b |
BUE bvaz il & L —E o EnE THIE S D L )ik o Tz, BIZA LA
X, EX I CREHX IV E REOHBEWENE ENTWDIEN, FlE LK E
KFEHGT27x /7 =k bEENTWD, 6L, FERT = /) —/ELEWMTH
DTV RYT=vDIEN, B 7 Bl Ot Rud v A— M REEICEFINTND
ZERBLMITINTND U, G4 BUZA UAICIIIBLIER ., PLOOEER. &
R A 2 SR BE PRI TR R E OABMER A AT D 2 EAWESh TR 2
2 b FORFEE~OGRAENER SN TWD, £, bBREIZBWTH, 2014 i
FHBIR TR THREFITAE L TRk, B SNTERR LV 22ob 2 RICA T
MiE At WRERET DEREEM L2202 LIS TV D,

BIZALCAICE D b FOREFEE~OFRAENTER ST DT, 70 22— LPERT
PREBIZKTT 2 PRIRIC OV TUITIWELZH SN STV, & 2 TR T, B
(CA CAHINC XD T v a— A EFRB TR & 2 OIEM A 1 = X L & fRT %
ZLZHAME LT, TP 3T TRFI L, T72bb, 18 ERiCA CAH
% (Black carrot extract: BCE) (& & % 7 /L ot — LPERFR BT BN ER ~1In vivo EBRRIC
R DM~ T, TAa— A EFREET VB (7> b)) Z{ER L, BCE Zfik} &
L CH X 72K®D BCE (2L %7 /b2 — WYERFR B O T Ph R & i Mtk & Pl oo Jd #E 4
MR D DG Uz, WIC, T2 8 BRICTA UAMMNY) (Black carrot extract: BCE)



X DTN WEPRE TR ~Ivitro EFRIC L DBE~] Tix, 7 v biFlE
5 HEE L 7= gREEEIHIE 2 - Tinvitro 7 v a— VR IFIIEREE 7 L 2 /ERLL |
BCE ¥ LU ORI 531 & 2 FFIabE £ 56032 TR & £ DIER A U = X LI
DNTT V=3 —/VAGHBIERE 2 T OICRE Lz, S5, T3 ®E BRICA LA
¥ (Black carrot Extract : BCE) (215 7 /L a— U MTFRETHE ~= Y =37 ¢
v 7B ~] TIX, 2 EBOMBEE L EICLT, LVEARERA =X LEHL N
2T 2572012, DNAEA ROV = X7 (v 7B OWTHRE LTz,



F1E BRICACAHEY (Black carrot extract: BCE) (2L 5

T oL a2 — WVERFR BT BN B ~1In vivo FEERRIZ K D FEt~

LA BRY

TV 3 — VR B O R A B 2 BT T L ORI, ERICHEE TR D | RE
%2 DMFFEFIT L o THERA 2B 7 LV OMFRUGIEDRRE I TE 2 329,

WHETIL, =% /—/v (BtOH) %= &A LT iIKEIE T 5 Lieber-DeCarli B £E T
L) REF 2 — T H W TEET L a— L AR S % Tsukamoto-French H N7 /L =1
—VEANET L 20 PNy kL LTSRS TWS, LirL, ZRLH6DET
T T v 3 — VTR B OIR B 2 BEE I~ T — 7 R R IR (b 2 AR Clc < nwz &R
FroR et BB A HT 52 & 7, S0, MERHNPEEEEL REWR L, i
BRMEREZRZTWD, 20X 5 2MEEZYGET 572012, R LEFRT 57
WIZ EOH & & HIZECENE &, U RZHEECIUE kRS (Carbon tetrachloride: CCly)
R EERET D HERIOGATNS 230, CClLy (X, MmN IEF IR, B TD
BRI AT L CEIE CHRODITIRE 2R S DMEMEREH W L0 6 | BMEITESE £
FTHAOERLUZ L FIVW BN TV DILZEWE TH D 2D, BHFFEETIX, 7 v MZ 5% EtOH
Z 3 M E BER S, BMRE CIIITEE 25 LRWERIRE O CCL Z EHIRIZIE
BN D 2 LIS ko T fBIfE AR T L 3 — VR BB T T L A R S
FiEEMSLLTEY , 3 CI2, KRETAVEHWTHEA ORMETIZE DT LV a— LT
REBD TR OWTHE LT\ 5 15173,

Z 2 CARETIEL, YAFZEEDHMESL LT2 in vivo 7V — WWERRBE T L& W,
BCE T & % 7 /b 32— VPR BT BRI DWW TR L7z,



F28 MBS LOTE

1. BCE DR

HRRIR TR Sh - BICA CAEZBRIRIC L, =BT 50% EtOH T 2 BififfhH L7,
TR b — 2 — TR 2 i L 7=, B HCEE L7 b D% BCE & L THEBRICHE L=,

2. BYOfE

HA SLC #Ri& b AT L7z 8 il Wistar SZHEMET »~ & (8220 g fAE) % 1 [T
FTor—VICANT, EREE (RA Ky 7 MR; AA SLC Bi&th) T 1M, &
SITHEDOEIR%E L7z Control &£ T 1EM THENE Uiz, 7ds. St LAGEKITEME
WSz, SEIXTAT 8 KE DA% 8 pE TAHEOLAT TS5 12 R O BARE 31 -
JLTC, ERIT 23 £ 1°CIZHRET LB B =1 TIT o 72,

Pl B TH. 1) Control BHE (C #f). 2) 5% EtOH+CCl,#LH + Control &#E (ET
BF). 3) CCLALER 4 Control &/ (T ). 4)5% EtOH+ CCIALFE +0.48% BCE &/ (B £¥)
D 4 FEZS71T . Table I-1 (2RI HHBR OB 2 AGEE L7z, CClyld. B CIIATRERS 2355
L72W 0.1 mlkg RE) (2725 X514V —TFH ANV T 1.4 OEETHERLEZHO
0 2 (8], JEENICIR G- L7z 3, 7238, kL 5% EtOH F7213UKiEKIZ A HEI s
Too CEEIIZHREDA Y — 7 A A V% 2 [B], BFENES LT, £72. H&HEEIO CCL T
D0 48 R ITARE L, i3S 1M S & ACREIRD S | IR IR T
TFREMRDOERILL, ~A 7 vF 2 —7 B Uiz, A4 B R K T4,
a2 E Ul I ATEO—E %2 10% THEREE AL~ U 2 EERR TEA MEE L.
o3 BEAEA RO MR IR U7, 5% 0 O FTFIBEAR 130 (28 38 TR SE721% —80°C T C
BORERTE U7z, I, BRI 30 23 DL =R FCFE L%, 1,500 x g T 10 4y iz
DBEL . Mg A2 B R L7,

B OFRE R L OBYERIL, KKK FEEREHEEBSHE 2 2SN T
Ikt L7z,



Table I-1. Composition of experimental diets

Components (g) Control 0.48% BCE
Casein 140 140
L-cystine 1.8 1.8
Cornstarch 465.692 460.892
a-cornstarch 155 155
Sucrose 100 100
Soybean oil 40 40
Cellulose powder 50 50
AIN-93M mineral mix @ 35 35
AIN-93 vitamin mix 10 10
Choline Hydrogen 2.5 2.5
Tartrate

tert-Butylhydroquinone 0.008 0.008
BCE 0 4.8
Total (g) 1000 1000

9 Composition in g/kg diet: Calcium carbonate, anhydrous, 357.00; Potassium
phosphate, monobasic, 250.00; Sodium chloride,74.00; Potassium sulfate, 46.60;
Potassium citrate, 28.00; Magnesium oxide, 24.00; Ferric citrate, 6.06; Zinc carbonate,
1.65; Manganous carbonate, 0.63; Cupric carbonate, 0.324; Potassium iodate, 0.01;
Sodium selenate, anhydrous, 0.01025; Ammonium paramolybdate, 4 hydrate, 0.00795;
Sodium meta-silicate, 9 hydrate, 1.45; Chromium potassium sulfate, 12 hydrate, 0.275;
Lithium chloride, 0.0174; Boric acid, 0.0815; Sodium fluoride, 0.0635; Nickel
carbonate, 4 hydrate, 0.0306; Ammonium vanadate, 0.0066; Powdered sucrose,
209.7832.

® Composition in g/kg diet: Nicotinic acid, 3.000; Ca Pantothenate, 1.600; Pyridoxine-
HCI, 0.700; Thiamin-HCI, 0.600; Riboflavin, 0.600; Folic acid, 0.200; D-Biotin,
0.200; Vitamin B2 (cyanocobalamin) (0.1% in mannitol), 2.500; Vitamin E (all-rac-o-
tocopheryl acetate) (500 IU/g), 15.00; Vitamin A (all-frans-retinyl palmitate) (500,000
1U/g), 0.800; Vitamin D; (cholecalciferol) (400,000 IU/g), 0.250; Vitamin K
(phylloquinone), 0.075; Powdered sucrose, 974.655.



3. 1 iE OAEALFRI ST

TEEEDO~— I —THILIMET ANT XTI ) 87 A7 =7 —1E (aspartate
aminotransferase: AST), 77 =273/ 7 A7 =7 —% (alanine aminotransferase:
ALT) EHE%E R T A7 I 7 —E CIT A h¥ v b (B L7 4 v AT ek Aatt) %
AWTHIE LTz,

4. JTHg o Jw BEAR R BT

HElgi 10% ShPERE@E AL~ U CEER CHEE L7k, N7 70 el "7 74
7 a7 EERLE, S F =LA EHAWT S um OESITHEYI L TRT T 0 AER
AR U7, —RERY & U C, M & MRk S 2 52 5 72 9 1C Hematoxylin & Eosin
(H&E) Yt ik Tyt L, FFRRHE(L O HEIC SV CRFld 2 7212 Elastica Van Gieson
(EVG) Yty Cieta Lz, Fiz, TNENOYEEARITERIVTEHMN L7z %,

5. MeakALER

I EIE = FE#ERR 7 (standard error: SE) T L7, —JolldE /0 BT £ 0 K UERT
DFEZ DI, ZEEREIZIE Tukey-Kramer % AV 2, 5% E 7213 1%OfEHRE
THEEME %2 Fh LT,

H3H AER



1. FFFEEEEICR KIX 9 EtOH 721X BCE D%

EtOH |Z X » THE SN D MFFEEICH3 5 BCE OFEAM 572010, MiE AST 3
FOVALT IEMEZHIE Lz, Z ORISR, ET #EOMLIE AST 38 KOV ALT i&MIE, CHEL L
L CENZIVR 3G, M8 MFICHIN LIz &, IFEENER I N Z LB L0
Erpoln, —Ji. THEEZERIT D AST B L WNALT iGMEIE, CHREE R LUV & H#ERE L 72,
INHDOZEMND, BT BRI D IFEREDIK T, CClLLoBEEIC LD b TIHR<,
EtOH (Z & D ATPEE I 28/ & L THRET 2D THD Z Lvmme s, —75.,
B#E O AST BXOVALT i&MEIX, ETHE X Y b FEIZIE T L (Fig 1-1, 2),

2. NIRRT B R O AT
2-a. H&E Yt

JITALARARE A A2 H&E Ykl & o TRBEWEM FRICRE L7z, 2O, CHEB LD
T BT, EW 2GS BE Sz, —77. ET HOMEIL. EVIFZ22 L Tk
V. S HICRIEMAOREABIEE S -2, BEETIE, MBS ICfl Sz, =
NHDZ &35 BCE 13 EtOH (2 & - TREE & 4L D 7 /b o — /W PEITIEE 2 3 9~ 2 2
EHTAHZ LRI (Fig [-3a),

2-b. EVG %8

RIT, EVG YBIEIC Ko TS L O A 230 L7z, CHEB IO E BHETIZIERE 2
RS 2~ L=DIc bbb 57, BT BEClEa 7 —7 Ui K ARREBED R 72 E T
PRI DR T DB ST, —J7. B BETIE BMEMERREBE I IR SN T 67,
T EF 22 TR 2 Ble2 S vl (Fig. 1-3b),
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Fig. I-1. Effect of BCE on serum AST activity of EtOH-fed rats after 3 weeks.
Values are means £SE (n=5-6). Values with different letters are significantly
different (p<0.05). C: control diet; ET: control diet with 5% EtOH and CCl,4 (0.1
ml/kg of body weight); T: control diet with CCls; B: 0.48% BCE diet with 5%
EtOH and CCl4 (0.1 ml/kg of body weight).
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Fig. I-2. Effect of BCE on serum ALT activity of EtOH-fed rats after 3 weeks.
Values are means £SE (n=5-6). Values with different letters are significantly
different (p<0.05). C: control diet; ET: control diet with 5% EtOH and CCl4 (0.1
ml/kg of body weight); T: control diet with CCls; B: 0.48% BCE diet with 5%
EtOH and CCl4 (0.1 ml/kg of body weight).
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(b)

Fig. 1-3: Effect of BCE on liver morphology.

Liver tissue sections were stained with H&E (a) or EVG (b). C: control diet;
ET: control diet with 5% EtOH and CCl4 (0.1 ml/kg of body weight); T:
control diet with CCls; B: 0.48% BCE diet with 5% EtOH and CCl4 (0.1
ml/kg of body weight). Arrows indicate fibrous septa.
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54 Hi B

WL T, invivo 7 v 23— WHERFEBET V&SI CER T 572912, Erman 5
\ZRDIFIENEBEIT, AFEEIC L > TN S 72 5% EtOH # H MRS 5 &3t
(2, BRI E 2758 L2 WMEAH & CCly (0.1 mi/kg (KE) & EFENEK 535 Hik
THERL U7~ invivo 7V 2 — AAMEFREBE T VA LT,

—EIT CCL IFEER & LIRS b TE Y . AEEEE T VA2 ERT 5
B, FFREEFBREAIE LT 1.0 mkg REORENERHA SN TS, £, CCL &
EtOH OAHEAEH & LT, CCLIZT A a—AREICBNTEIC T & R 77 b ks
fi#5% (aldehyde dehydrogenase: ALDH) JEMEA[HET 5 Z Lick-> T, IflgTF o7& T
LT REREZEEIC LR SED 2 ERRESRTND ),

EtOH ZfER S 728 (ET #EB L OB ) OREREIT, AEETRO LN T
N C HELHB L ThR KEIZEBWTTARRBA PR SN (F—XITRER
V) EtOH Z B S HIZHORERBAD O E LT, 7ha— L 1gdhlch Oz LF
—73 7.1keal & @<, MORBRORBAMET 52 &, Fiz, RAKEHORDY &L
THENTHHAT 2 SREORED PGSR INDZ L, b, TAa—/VdGEZEH
P2 TUES 2 L RIRFIZGE OMELZEGOITTLE ) 2 & THEND DREROWIN
AT D7 8 e RERBHEZE IND P,

T a— UHEFREFEICL > Tol i 2 SN2 FERMMIR AL, IFMiakEE, BV
BB L OIFRHE L ERB T s P, 22 CTET, FMuEEICOWTER Lz,
AST 3 X OV ALT IZAFMIIPICAFAET 205, FFMIaS &S 25210 5 & i IZik 3 5 ik
iR T D, Z DI FRDOZHZ BN T HAFEED~v—I—L LTHNWHN TV D,

NN OIM AL, AST TIE 11~15 FFRIFREE . ALT Tl 41 BRRIFRE & Wb
THY . IHEA2BICREES 2520 2 BT R TIX AST B2 & 720 | Wi RHIRICE
ST T D BT RSO I & D HEMIIT TIEEI Ry ALT B0, 2RS0T
DA TIT AST AL & 2 DM 3FE D B D, T /b — WPERTRES T AST 2MEAL L 72
L0, ZHIET A= LT ALT OB ESNLINLTH D, ZOFER,
AST/ALT Y 2 i ETEFTLHZ LM ESNTE Y, WEENZEOfEE L LT
FIH ST 5 40,
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AFFFEIZ BT, MIFH AST 38 L OV ALT iEMEIEL, T #ETiX Control L~V AR L
ToDIZK LT, BT #ECIE AST B LN ALT {EMEITABICTLE Lz, S 51T, IHMEEIE
ALT 0 & AST OJ503E <. AST/ALT AL T/, —J5, B #£Tid, EtOH I
& o THAFEIZTLHE L7= AST B L OV ALT i&tEIx A EIcHsl sz (Fig I-1,2),

AST B X OVALT 72 E DK AT T — #1217 T/ < | H&E G226 L OVEVG %ifa
IZ K> TRk A Bl L& 2 A, ET BETIE. 7 a— MBS 6iidrv=a
— VIS« IFRRMEL 2 380E L TNz, L L7223 s, BEECIL ET BE TR b AL
FERRPEE AR S, RIEERE IR G S Bl SN (Fig 13).

L EOFERDS | invivo 7V 3 — WVHEITER BB T VB % AW 7-BF%212 3 C. BCE
X7 N a—AEFREASGET 2 2 E R L E o7, AlEl, BCE i3kl & LTt 5
ENTT, ROMICEI L7 2 12725, BCEIZ L 5 7V a2 — WHEFR B T B R0
RSz Z &6 BCEIXHEILE N DRI S itz Iz L TRMEZ R L7z 2
EWRBE T,
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F2E BIZAUAHHE® (Black carrot extract: BCE)

TV a— WERFER BTN R ~ In vitro EBRFRIZ X HBE ~

1 AR HRY

H 1 BEORERNS . BCE X, in vivo FEBRIZIBWTT L a— HEIPRE TN R %
AT DI ENmmITz, £ 2 CARETII BCEIL L DT /v a— AMEFRB T2 D
TERA =X LA ONNTT 572D, 7 v MITIED b BLEE U 72 RSN a 2
T in vitro 7V a—APEFlAEEE T LV AER L 7 v a— REBERER 2 Hh.0C
et L7z,

JFAERIZ351F 2 EtOH 1563 2 ARREU T, MM IAFET D 7 /b 3 — VKRB R
(alcohol dehydrogenase: ADH), X 7 1Y —AIfFAETHL R 7 0 L P450 77 2 ) —
VAR Y — MAFHET DI E T —EREICL > T Thbid, 2 b 3 2T R TOREET
BEOREWT £ T LT RREASL 49 I 512 ALDH IZ X D EFB~OREH 7' 1

AN E > THEI STV D, lE, B EEIEIZ & > TERRIZRIL S 172 EtOH (& ADH
ICE->TT7E T AT R~ 512 ALDH |2 & » THRICE TRET S L, EHEE S
Nd, ZHITK LT, @RENOBHENZRHIEEZRT S 2 EICL>T, 371 Y—Ax
% ) — )VER{t.> AT I (microsomal ethanol oxidizing system: MEOS) (Z 33\ T 3R
3 CTd 5 k7 1 L P450 2E1 (cytochrome p450 2E1: CYP2EID) MifiE &4, £ OiEME
W EFT DI LT MEOS TOT Va— A RENTTHEL, 7 M7 AT FEOfiES
b 8 (Fig. II-1),

CYP2E1 X EtOH LIAMC b T8 7 2/ 7 = 27 EOIRY) 40 SRR Ofe(L 49

IZHEELTWAEZ RSB TS, CYP2EL (X, EtOH Z{UHHd 2BXCRIFED & L
TA=R—=FF L T =4 T TVH (0) RBEELKFE (H0,) 72 & DI MERE T
(reactive oxygen species: ROS) % BEAET %, CYP2E] L& 512 NADPH 74 o % — B {5
ZILESE D Z LI > TROSDEAZFHET D Z L S HITPPARYDFEBL A Il L
FERAITFIERRIC b 55 LT D Z ERHE ST 9,

NI AR A A A Z L ADOHEFRFDT-9IZ ROS ZPEA L TRV, 7o, W®WEIPFEAINT
ROS O{EEMRE Bl > TW Do, 1l TITMALN ROS IEIF AT o AR T
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W5, L2rL. ROS EABEDEINCASKSHH > TVv%H ROS HEMMREDTRIC LV | FE
A RDMBNL & 72 D L IR ROS PEAEBITHIIN L, Ml ZER b A b L ZARRE L 72 5, ROS
ITHIRN O R 51 & DO E A BRNCEAE I D Z & TR O ANEME(L, DNA ©
BE, IBFERRLZ5 S E 32 L1k > T, Fig 122 1R T X ) 7@ iR DN iFE &
b4, F£7-, CYP2El X ADH &g LTI A=V ZAEH (Km) fEn3E < (CYP2EL;
Km =10 mM, ADH; Km=1mM), ILH EtOH J&E MRV IEZ ORENTRN A, 1
H EtOH R EEAN i < 72 2 & TN @ EtOH RGBT S D) 30% £ TIEMENTLE L, S H I8
PERY 72 EtOH EHUZ Tl EtOH ORI ED 50%LL L2419 X 91275 0, £z,
HEEGEF O CYP2EL IEMEIFFERIES D 6~9 fFITHML TV D E Vo #iE L H 5 5,

EtOH OfU#HHEFE TIL, CYP2El 2L U & L7cBERIC L 5 ROS A, fREBEAL,
L har RY TEBEROME, 7 VE T4 ORig7e Eic X - T, ROS DFEAR
EHEROBBEDELIL, BB A R U ANRAET D70 Efix B RNSEAIICEE L, &k
FHZHE L ENARWEEA LA ZN L TT v a— UEFREOHERICHF LG LT
ZEPHE S HESNTND 29, Zd7-, EtOH IZ L D IFlilafEE 2 T3 5729
21X ROS DFEAZMGIT 5, £721Z ROS DIHEERET HZ ENEETH D,

S HIZ, ADH, CYP2EI 3 J U ALDH (33875 L T EtOH O Z il L T\ 572,
Z NS OBER OHI A BRE T 5 Z LIIMERAI R TH D, SRR TILTTIZ, in
vitro 7 Vv 32— WIEIF RS £ 7 st U, A OEEHIZ Ecklonia cava polyphenol
EUHINT A LIk oT, 2 b7 L a— ARHBIEEEE N HI < v, T — ik
FFimfabEE ok D IREN R 2 RET D5 2 L, I 51T, Z OFHIIZ cyclic adenosine 3°,5°-
monophosphate (cCAMP) K77 TH 5 Z &, F 72, 21 5 DR IE cAMP-dependent protein
kinase DFLEAITH 5 H-89 DU Lo THHI SN D Z &2 HE LT D 17,

cAMP ([THIEIZ I TAHRILE 3 WCRLIE A e & OB e AR B G 2 Hil1H 9~ 2 X
KRN T FNMGEDE I Y FA v Py —E LTHONTEY  ATP b
E D, HIRAN cAMP &i3kk % 72> 7 T /MRES FICROG L, 7T =iy 7 7 —8
IZE > THEKEN, RAKRY T AT T —F (phosphodiesterase: PDE) 12 L - THfiE S
HZETHE SN TS (Fig1-3), 7T =gy 7 7 —8 o0& b, 2%\ X PDE ©
PRI Ko CRIIEN cAMP &35 & L cAMP & 7 )VREER K &/ L C cAMP K
TR AR 2 IR S BB S D, EOKREBTIE. cAMP IKFII T 0 7 A ¥ F—E
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T 5 proteinkinase A (PKA) MMilitd 2 U VB LIS L » TIREE & LD 5657, — 5,
CAMP (X, JIECHIMIDAETF 72 &Rk & 7RI Olfes CHZ < ORI A S L T 0 |
AN cAMP DK FIZE-T, A ¥ —uA %223 (IL-23), £ ¥ —a A F-17
(IL-17), BEBHESLIR 1 (TNF-0) 72 EORIEMET A N A COREENEINT 5 & L
G ST D 89, F72, ZvE TIZ BEtOH 23 cAMP BIZHBZ B LIET 2 LM% in
vivo 3 XU in vitro EFRIZEB W THRE SN TS ¥ LixL7e235H, ADH, ALDH
1 LN CYP2E1 OIEMFAFHIHEES 2D 3 DOBEEIBLE cAMP OBISIZ OV T,
WEZ T BT o TORLY,

Z ZCARFETIE, BCE 2 & 57 /b — PRI RE (26 5 PRaER IR & £ DAEH]
AT = AL HDONWT, T b a3 — )UAGH B SR & cAMP-PKA #8825 H L7z,
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Fig. II-1. Alcohol metabolism pathway

HO"

I

LH

O

\

LH

v
—
-

Y

H,0O

HO -: Hydroxyl radical

LH: Lipid
L-: Lipid radical

v

LOO-

—
@)
@)
xI

LOO-: Lipid peroxyl radical

LOOH: lipid peroxide

TBARS: 2-Thiobarbituric acid

TBARS

Fig. II-2. Chain reaction of lipid peroxidation
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Fig. II-3. Regulatory mechanism of cAMP
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%2 81 BBk L OV5IA
1. BCE O LUV

BCE (3% 1 BICRMM L7z L O ITER L7z, 51T, BCE DA D 2 60T 5
=2, BMKIZEM L7 BCE 27 vaaf/V A, Big=F /v, 7%/ —/LOIETHHE
Lo, oz oty 2 v —2 U —x /SR b— 2 — 36 L OGRS ek 4 1
WCHEE &7, 7238, BCE10g O &bz 7 v m /v Al 4y (BCE-CHCl 4 HY
W4y), HEfe—F VA E 5> (BCE-AcOEt ffittiiiisy), 7% / — /Ll 7y (BCE-BtOH
FHHHE 7)) 35 K ORISR 5y (BCE-water [Hi5)) O RERIT, T4 02 g, 0.08 g,
254g BIUNT755¢g ThoTo,

ZNENOHHE 3L, BRAKEZIZY AF VAL EF T R (dimethyl sulfoxide:
DMSO) (ZVafR L, MK TR L7285A13 022 um 7 4 V2 —CHE Lz, o
Ve LTERICH LT,

2. JHHER D53 BE - Brak

FEMEREIE, 10~13 BHEH (300~350 g /AH) @ Wistar RHEMET ~ b (HA SLC A%
) ORI S 27 FF—BHETRE DI Lo THBELTZ, Ty MIFFHY B Tk E
EREE (ZARMR A kv 7) & HBRERSE,

SRS & B L7275 b U oS o T — A RPERRIE A ORI AR TR SR 2 E L. 2EAF
T 90%LL LD b D& FEERIZ W,
fFfII A 10% “FIGIRIMTE (fetal bovine serum: FBS) &7 Williams® E 55 CHlln%k %
1.5 x 10° cells/ml IZFRFE L, 5% CO, A > F 2X—4% (BNA-111; ESPEC i a4h) T
A Uiz, A & LT 24 RpfHREER L7k, ABE# & LT 10%FBS & A Williams’E 53

(ZIRFEAY 100 mM EtOH (2722 K 2 IZIRINL, 0~24 Refiks& L7z, Zods, o7
I% EtOH & [RIBF I L 7=,

3. MR OWPE (Neutral red 75)
HIRAAFROWPEIZIE, Neutral red HEEMHH L7 @, REEEK TH, BlizkELE
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#%. Neutral red KA RN L C 2 RIS &R LT, £DHKk., 1% B/ LT LTE % H

BTNV T DR CHEE LTz, S HIT 1% HERE/50% EtOH #ikIZE L L T 30 43 Al FRE

L. IR E Y JA E 4072 Neutral red Z il U7z, $ili U 72 ¥ O WO EE % 43 e e L
(V-530; H A kA H) 12T 540 nm THIE L7z,

4. HIRRAEAFEROM|E (water-soluble tetrazolium (WST) %)

KEEMERN~P AT 27 b7V U 7 LM WST-8 i35 Z Lic ko> Tk
21T, MREFREZERNE S5 Z L 23 TE 5 Cell counting kit-8 (BRI
ZALSATERT) 2 W2 9, F72b b TR DR H11Z Cell counting kit-8 #% & RN
L C 2 W[5 % . 450 nm O EE~LF T~ T L— KU —F— (Walle 1420

ARVOsx; R & N —F vz l~—V v R0 ZAWTHIE LT,

5. REHbrh LRI K SERESRTE M OHE

MR OFERE & L C, Hr IR U 72 FLIE I K S8 3%  (lactate dehydrogenase: LDH)
ISPEZRE Uiz, 55HIZ AR (60 mM KH,PO,, 40 mM K,HPO,, 5 mM CH;COCOONa)
3ml & Bi% (15 uM NADH-Na, 200 mM NaHCO:) 50 pl #2184 L. 28414 O EEE 3
(V-530) % IV T 340 nm T 3 3 HIOWOLE A HIET 5 Z & T NADH O &4 HIE L

72 69

6. AN ROS PEAE SR DHIE

H,0, D AR Y72 7' 0 — 7 T D IFaO M 22,7 -dichlorofluorescein diacetate
(DCFH-DA) %, MfaNICER D IAE N T4, ROS IZ & - T 2'-7'-dichlorofluorescein (DCF)
IZEfbE D B8, ZORE AR LT, Al S /e DCF &OHEEDORIE £ 7213
HOCTATMERE T COBIEE L - THEN ROS FEA & A JIE LTz,

AT 30 4R 5 ul @ 2.4 mM DCFH-DA % EHIIZHII L C & 6 ICH &R & il
Tmo AREGEKE T, VU B2 buffer (phosphate-buffered saline: PBS) T 2 [EI¥&i L7z, D
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%, HEHEEOWHE TIX, ¥ — LNOMIEZ Hank’s IFIRICEEBE S, v L F UL
7' L— kU —&— (Wallac 1420 ARVOsx) (2 THIE I £: 458 nm, H0EKFE: 535 nm Tt
NEZRE LTz, BCAIEIZTE A\ &R ERL, # N\ ®&HIZY D ROS FEA R
BH U7z, —J7, SORBAMEE FIC KX 28153 TlE, PBS ZBRE L%, vy — L DIEICH
N—=HIFGRAEEVMT, =N AT wmA A=V T AT A (FSX100 Bio
Imaging Navigator; 4 U /32K 24E) 2 AW CTHila s Yetg 28152 Uiz, Bt
Z Image] VY 7 b7 =7 ZHWTHIE L, MALN ROS FEARZ ERIL LT,

7. £5H1H malondialdehyde (MDA) PEA: & O HIE

HIBRN CREA SH, B HiAP iR L 7= MDA £ % TBARS 1512 X » CTHIE L7-, FBS-
free O Hank’s VK THE#E L7, Bz OB L7z, RIEZ3BRE 1B LT 50 mM
BHT #Z 15 ul & TBA &3 1 ml Z M2 i8A L, ME%K ETam L., mOooE L7, 5
ST B &R (V-530) & AV T 532 nm TO W ZRIE LT,

8. CYP2EL i&t:DOWIE

R T1% PBS C 2 [P L721%. 9.73 ml ®[E]IX buffer stock (10 mM HEPES, 1.5
mM MgCl,-6H,0, 10 mM KCI, pH 7.4) (ZHRfE % [FIIL 3 2 [ELATIC leupeptin ¥ (10 mg/ml)
& pepstatin A% (10 mg/ml) %45 1 ul 95,7 v{bF kU 7 & (NaF) &K (41.99 mg/ml)
Z10pl, AL hAXFUUERT R U 7 A (NasVOs) i (36.78 mg/ml) % 10 pl #EAL 7=
H D % AUV buffer & L7z,

[B1Y buffer (& THEfEZ [FIUL L, RIKZEFR 2 AW BHERLRZ 2 [B# 0K L=t Al
ZREIALEE L, 15,000 x g, 4°CC 20 4y filiz OB L C Byg 2B L=, CYP2EL {&
X, p-=hu 7= /—/L (PNP) OKEE{LFE D 2 546nm THIE L7z, T72bb, [HIYL
3 % 100 mM KH,PO4 (0.2 mM PNP & 2.0 mM NADPH % &7, pH6.8) Iz, V4 —
H—/NAT 37°C, 20 ZfEA ¥ a— bk L7z, %V C0.6 MR (250 pl) % A
WCRIEEIE L, o7 EJKI2 75 1l @ 10 M NaOH Z ¥ L 7=,
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CYP2EI {% I p-nitrophenol (nmol/mg protein/min) T3¢ L. 4-nitrocatechol D& % 3K
Wi (6=10.28 mM! em) 970, F7o | BEMEIETH VT EBEITV, ¥ N0
2720 O CYP2EL fEMEZFLH L7,

9. 7L a— L{UHESEEEE (ADH 3 KON ALDH) {EEOHIE

FERAK TSI Z 2 [P L, & 512 PBS THIL L7Z, 2,600 x g, 143, 4°CT
mOSYEE L 7=t . FE@ENR (50 mM HEPES, pH 7.5, 0.25 M sucrose, | mM EDTA, 1 mM
dithiothreitol (DTT), 3 mM MgCl,, 1 mM phenylmethylsulphonyl fluoride) Z ¥ L7z, #&
REHR 2 AW TSRS Rl A 2 [ 0 IR U7t Mo 28 S us L, 12,000 x g, 4°CT
20 SyfdlisE B L. B &R L7=, ADH JEMEIZ, =% 7 —/L (50 pul) OFFEF £
IZIELAAE T T 1.5 ml &8 (50 mM HEPES, pH 8.0, 10 mM MgCl,, 1 mM DTT. 300 uM
NAD") T25°CIZCTHIEES N7z, —F. ALDHEMIZ, 7 F 745t K (50 ul) OFF
ET E/ILIEFEET T 1.5 ml £& (50 mM HEPES, pH 8.0, 10 mM MgClL, 1 mM DTT,
300 (M NAD") T 25°CIZTHIE SNTe, =¥ /—/VEIETTE N T AT REMZTK
JSEBAE L. S OGEERHT 340 nm OWROGEE ZIE L7z, FIH O EHRE W LEE OB
DO HIEEZRIE L, AR E 62 mM ~em! & L7227, H7-, HIANZ v
B OMNIEIZ1 Bradford %% —#8ck B L 7= Read & Northcote |2 X 2 aFEAEE W=

72,73)
]

10. B THIEDONE (Real-time quantitative PCR) %

7 v a— VARG B HEESE T D Adhl, Aldh2, Cyp2el ¥ 3. O\ Pded4 family (Pdeda, Pde4b,
Pde4d) mRNA FHl 5|23 J1F 9 EtOH 35 X O BCE-BtOH i HH# 43 Dz ST Y 7
JVH A 5 PCRIEZHAWTHE Lz, 3726, FFHil@n 5 total RNA % High Pure RNA
Isolation Kit (Roche ¥ 41) THhiH L. cDNA % PrimeScript™ RT reagent kit (¥ 7 7 /3
A AEAEH) ZHCTARR L=, VT A L PCR ¥EIF,. VT /VH A L PCR KR
(iTaq Universal SYBR Green Supermix; /N 47 > R 7487 b U — Xz th) 2 W T
Fast Real-Time PCR System (ABI 7500; Life Technologies £L) (2 &> T3%E L 7=,
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77 A ~—HdAiE Table I-1 (27”18 Y TH 5H, mRNA FHEIINT A X —E 7]
I5FTd D P-actin 2k L CTIESML L7z, E&EICHW T Ct (Threshold Cycle) VEIZIZ
StepOne software v2.2.2 (Thermo Fisher Sciences) Z{#f L 7=,

Table II-1. The sequence of the primers

Sense Antisense
Adhl 5-CATTGCCGTGGACATCAACA-3’ 3-TGGCAGCTTAACAGGGCAGA-5
Cyp2el 5-ATGGAAGGATGTGCGGAGGT-3’ 3-GGCTGGCCTTTGGTCTTTTTG-5
Aldh2 5-AACTGGAAACGTGGTGGTGA-3 3-ACCAACCTCAGTGGAACCTGT-%’
Pde4a 5-AGCTTGAACACCAACGTCCC-3 3-CTCCAGCGTACTCCGACACA-5
Pde4b 5-ACAGGGAGACAAAGAACGGGA-3 3-ACCAACCTGGGACTTTTCCAC-5
Pded4d  5-TCCGAATAGCGGAGCTGTCT-3 3-TAGGCCACGTCAGCATGGTA-5

Practin  5-GGAGATTACTGCCCTGGCTCCTA-3’ 3-GACTCATCGTACTCCTGCTTGCTG-5’

11. X X7 EGfEPT (Western blotting 1£)

AREEFRME T %, M@ Z [\ L C PBS C 2 [mI¥E4% ., PBS [ZW# L7-, 2,600 xg, 147
M. 4°CCim.DJyBfE L C BiE & Fr%E L7=%. RIPA buffer (10 mM HEPES, pH 7.6, 10 mM
KCl. 0.1 mM EDTA. 0.5% Nonidet P40, 1 mM dithiothreitol, 0.5 mM phenylmethylsulfonyl
fluoride) ZHRANL T 30 Z3fPK RIZHHE L7z, FEREXy 7T 4 71Tl Z 5 S
T7-th, M2 @SR L, 12,000 x g, 4°CT 10 sfEliE 0ot L 7=, 0%, EiE%E
Yo7 LTE LTz, 20%, &V T N0H 0~ B 5% 35 10% SDS-PAGE
TNOF/L—lrn— L, XK ZITo 7,

SHEEL T X NI EE 045 ym A Y 7 vk =1V 7 (PVDF) £ (Amersham
Pharmacia Biotech #1:) (27 7 v bk L7z, WIZ, 0.1% Tween-20 & 5% bovine serum albumin
(BSA) & Tris Buffered Saline (TBS) T 1 Bfffl7 n v 7 L-th, A7 L ilh
CYP2E1 Hif& [(1:5000 7##R) Enzo Life Sciences, Inc.]. #t ADH1 Antibody [(1:3000 #R)
Cell Signaling Technology, Inc.]. T ALDHI1/2 Antibody (H-8) [(1:500 #7#R) Santa Cruz
Biotechnology, Inc.]. L PDE4B Antibody (D7R1Y)[(1:1000 #7#R) Cell Signaling Technology, ] .
Bt GAPDH #U{K [(1 : 5000 77FR) Cell Signaling Technology, Inc.]. Htpf—Actin HLi& [(1:2500
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7)) Cell Signaling Technology, Inc.] Z —kFifk L L TEIR T 1 R A F=2X— kL
oo BEVEIE, AT LU TREUKE LCEFTF ALY IR U TR sr a7y v

[(1:2500 #7FR) DAKO] # F L., IE T LA v FaX—F L1, BT, AT
Lo RIS L% D SO UL A U —BRAA L7 R 7 E Y [ (1:10000
AH) DAKO] Zii F L, IR T 1A > 2_— k L7z, HEIPEs L=t . Ez West
Lumi (7 b —#A 4t TREAMEISETZ, ¥V BARY ROT v b A MY =447
X, Y 7 b7 =7 Ez-Capture MG ver. 3.0 (7 F —FR&H) &MV,

12. FHAAPN cAMP & HIE
HIREN cAMP 13 DetectX® Direct Cyclic AMP enzyme immunoassay kit (Arbor Assays
) AW THIE LT,

13. HEEHIENT

MBI EE - R 7= (standard deviation: SD) TF L7z, —JohliEr oM L vk
WM OEZRBO % SEILEREICIE Tukey-Kramer 4 AV 2, 5% E 7213 1% DG
W O EME & F2hE L7z,
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53 H AR
1. RO ALFHRICE L1F T EtOH, BCE 7213 BCE £ 7y D 522
l-a. JFAEAROAAF3IZ3 KIX T EtOH DR 2

JFAIAE DS HIZ 0~500 mM EtOH A RN L T 24 KBS OO A fF 313,
EtOH OUSIREIIEKT L CARICIKF L7z (Fig. 14), =2 T, MRAEGFROFE
KT A3 B A7 100 mM EtOH Z IR L7=E T V% | invitro 7 /b 2 — /U fF ks &
EFTVE L TUROFERICH N,

1-b. EtOH IZ X » CHEIZK T L7 Ffiia 0473123 LI J BCE D%

fEfII O 5E #1112 100 mM EtOH & 0~800 pg/ml BCE Z [RIFFIZ RN L C 24 FFRESEE L
7o ZOFER. EtOH ORI K » THEIZIR T L7 Mlifa A fF=1%. BCE ORI
KAF L CEIE L, FFlZ, 800 ng/ml BCE #IRINTHZ &IZL > Tay br—/L LT
FCHEIZREIE L (Fig 1I-5),

1-c. ITHERE DA 1E3R17F JIE3 BCE %8
JFMEfE OEEHIIZ 0-800 pg/ml BCE s L TH, MlAFERT=a he— &2k
L7pno72Z &5 (Fig 11-6), BCE Ofifam TR0 o7,

1-d. EtOH I X » TIKF L7z ifad 7123 K1F 9 BCE 4l i sy D 5g %

JFHEfE OEE L2 800 pg/ml BCE (25 £ 4124 M1 4 & O K4l H 5 (BCE-CHCI3fth H |
43 BCE-AcOEt fi i 5y, BCE-BtOH f#iH[# 43 & 7= /% BCE-water [43) % 100 mM EtOH
ERIFFIZEANL T 24 FFffREE L7z, £ ORE, BtOH IZ X > THEITE T L7 Mifad
1731, BCE-BtOH it 53 OIRNINC L - THREKFHIIZEIE L, 400 pg/ml BCE-BtOH
HHE 2RI 5 2 sick»Tay hr— L LU THI{E L7 (Table 11-2),

LI D FEBRTlE, BCE ORI 238 £ T2 BCE-BtOH flHH 43 & 3841 L, 7>
i b A AEAFER O EEZN RN TR HiL7e 400 pg/ml Z AR L RE LT,
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Fig. I1-4. Dose-dependently effect of EtOH on cell viability of hepatocytes.
Hepatocytes were incubated with various concentrations of EtOH. Cell viability was
measured using the neutral red assay as described in the Materials and Methods
section. Data are presented as mean + SD of five experiments.
*;, p<0.05, **; p<0.01 vs Control.
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Fig. II-5. Effect of BCE on cell viability of EtOH-treated hepatocytes.
Hepatocytes was incubated with 100 mM EtOH with or without various
concentration of BCE. Cell viability was measured using the neutral red assay as
described in the Materials and Methods section. Data are presented as mean + SD
of five experiments. Values without a common letter are significantly different
(p<0.01).
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Fig. 11-6. Effect of BCE on cell viability of hepatocyte.
Hepatocytes was incubated with various concentration of BCE. Cell viability
was measured using the neutral red assay as described in the the Materials and

Methods section. Data are presented as mean + SD of five experiments.
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Table II-2. Effect of various fractions of BCE on the cell viability of ethanol-treated hepatocytes

Cell viability Cell viability Cell viability Cell viability
Groups Groups Groups Groups
(% of Control) (% of Control) (% of Control) (% of Control)
Control 100.0+9.2 2 Control 100.0+9.2 2 Control 100.0+ 6.6 2 Control 100.0+ 8.2 2
EtOH 80.1+8.7" EtOH 80.1+8.7" EtOH 85.4+6.0" EtOH 73.7+3.1b
+ 4 png/ml + 1.6 ng/ml + 100 ug/ml + 500 ug/ml
He 93.0+10.2 = H8 86.8+ 4.6 4 He 91.9+ 7.6 He 87.9+ 11.5 =
BCE-CHCls BCE-AcOEt BCE-BtOH BCE-water
+ 6 ug/ml + 2.4 ng/ml + 150 ug/ml + 750 ug/ml
Herm 90.8 + 4.8 b HEIE g 1e 74w MBI g5 1 e 5.4 HEIE gg g1 g7
BCE-CHCls BCE-AcOEt BCE-BtOH BCE-water
+ 8 ug/ml + 3.2 ng/ml + 200 ug/ml + 1000 pg/ml
Hemm 93.8 + 7.8 o HET 990182 HET 956+ 5.6 HETE grgiga
BCE-CHCls BCE-AcOEt BCE-BtOH BCE-water
+ 12 png/ml + 4.8 ng/ml + 300 pg/ml + 1500 pg/ml
Herm 93.4+£ 5.7 2 He/m 85.0+ 5.8 @b He/m 98.7+ 5.1 ab Herm 85.8+ 7.0 @b
BCE-CHCls BCE-AcOEt BCE-BtOH BCE-water
+ 16 ng/ml + 6.4 ng/ml + 400 pg/ml + 2000 pg/ml
Herm 945+ 9.7z He/m 84.6 +£10.7 ab Het 102.4+6.12 Hem 91.5+12.5ab
BCE-CHCls BCE-AcOEt BCE-BtOH BCE-water

Hepatocytes were incubated with 100 mM EtOH with or without various fractions: chloroform fraction (BCE-CHCIs), ethyl acetate fraction (BCE-

AcOEt), butanol fraction (BCE-BtOH), and water fraction (BCE-water). Cell viability was measured using the neutral red assay as described in the

Materials and Methods section. Data are presented as mean + SD of five experiments. Values without a common letter are significantly different

(p<0.01).



2. EtOH |2 X » CHE & 2 Ml skl 36 K I1E 3 BCE-BtOH fili i 43 D 52 28E
2-a. Cell counting kit-8 % V7= ¥

EtOH (2 X » THEITE T LoMla a2k KiE3 BCE-BtOH flitimi 7y D8 %
cell counting kit-8 Z VN THEET L7z, £ D#ER, 100 mM EtOH & 400 pg/ml BCE-BtOH
FhH B ) % R RN L C 24 BERIES R Z OMBAEFRIT, a2 ba— b LoUL A ffkRE
L72Z &5, 400 pg/ml BCE-BtOH it tH i 73 1 3/ Ia 25k U Gl la g it 2 R S 227 o
7= (Fig. II-7),

2-b. LDH{EMEDHIEIC K 2 #Et

i o> LDH JEMEZRIET 2 Z & I2 k- T, MaFEMEICK 7 %5 BCE-BtOH #iflHE
Oy &R LTz, Z R, A ORI 100 mM EtOH & 400 ug/ml BCE-BtOH i
4y Z [RIRFIZIRAN LT 24 eI E5 281 OB PICIR I L7z LDH IEMEEFR 72 L 25,
EtOH O YSINC £ - T LDH {EMEIZ A EIZTUEE L7273, 400 pug/ml BCE-BtOH fifi i 4313
EtOH IZ L > CHEICTLE L7 LDHIEEAZ 2 b — L LV ETIR T L2 Z &b,
JFABREIZ % U CHIla w2 RS 722 ERB B b 7o 72 (Fig 11-8).,
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Fig. 1I-7. Cytotoxicity induced by EtOH and the protective effect of BCE-BtOH.
Hepatocytes were incubated for 24 hrs with 100 mM EtOH with or without
400 pug/ml BCE-BtOH fraction. Cytotoxicity was assessed by cell counting
kit-8. Data are presented as the mean + SD of five experiments. Values without

a common letter are significantly different (p<0.01).
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Figure. 1I-8. Cytotoxicity induced by EtOH and the protective effect of BCE-BtOH.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH fraction. Cytotoxicity was assessed by measuring LDH activity.
Data are presented as the mean + SD of five experiments. Values without a

common letter are significantly different (p<0.01).
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3. HAEN ROS A RICH J1F 3 EtOH £ 72 1% BCE-BtOH il i 4y 0 528

3-a. fAEN ROS FEABRDHIE (w/LF L)L L— kU — & —(T K 29658 OHIE)
KEEFEB A 9 HEI#4 (23610 2 AT o> ROS pEA: % DCFH-DA 4 VT~ 1F L

NNT L= U= F =X DHORE A E Lz, £ OfER. ML ROS FEA I

EtOH OFINC X » THEIZHENAS, 400 ug/ml BCE-BtOH flitHE 4y 2 ¥4 5 & = v

k=L LU E THEICISI S (Fig. 1-9),

3-b. ESLEAMEE T CTOMIPN ROS FEA R DOBILE

RGBS 9 FERIE ISR 5 AL ROS PEARZ HORBAMESE T T L, ki
DEERAIR & [FERIZ, MIlaP ROS FEAE BT, EtOH Z#SIN$ % 2 LT & » THHFE IS TUE
L7273, 400 pug/ml BCE-BtOH fiHmi 3 2 RN+ 2% &, = b a—/L LU E THil
Eh7e (Fig. 1-10),

4. Bih MDA B2 XU 9 EtOH % 7213 BCE-BtOH filiHi i 5y 0> 248

MDA % ROS (2 & » TEAAREFAE e 3 iR b S 4T Ul LB E 23 0 fig S 4
THEL LD “RAEEM TH S, MDA ZHIZET 5 Z &Ik, MilaP ROS FEA: & A Fd~ % ]
BN~ —H—L LTHWON D, £ 2T, ARG 24 FrH& O MDA &%
TBARS {EIC Lo TER LT, Z OfE R EtOH [ZH5 i MDA &4 A B2 S w7228,
BCE-BtOH fifitH#i/y Z EtOH & RIRFIZIING 25 & i MDA &id= > hr—/L L
JNZETHEIK T L (Fig. I-11),
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Fig. I1-9. Effect of BCE-BtOH on intracellular ROS formation in hepatocytes.

Hepatocytes cultured for 9 hrs were measured with DCFH-DA. Fluorescence
intensity was measured using a multilevel plate reader at an excitation
wavelength of 458 nm and an emission wavelength of 535 nm. Data are
presented as the mean £ SD of five experiments. Values without a common

letter are significantly different (p<<0.05).
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Fig. 1I-10. Effect of BCE-BtOH fraction on intracellular ROS formation in hepatocytes.
Hepatocytes cultured for 9 hrs were measured with DCFH-DA. For
visualization of the intracellular fluorescence, the cells were observed with a
FSX100 Bio Imaging Navigator, which is an all-in-one fluorescence imaging
system. The intracellular ROS expression and fluorescence intensity. Data are
presented as the mean + SD of four experiments. Values without a common

letter are significantly different (p<<0.01).
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Fig. II-11. Effect of MDA levels in the medium of EtOH- and BCE-BtOH-treated hepatocytes.
Hepatocytes were incubated for 24 hrs with 100 mM EtOH with or without 400
pg/ml BCE-BtOH fraction. Data are presented as the mean + SD of five

experiments. Values without a common letter are significantly different (p<0.01).
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5. CYP2EI {23 KX 7 EtOH & 7213 BCE-BtOH fili H [ 53 D 52 %8¢

5-a. Cyp2el mRNA FHl 8|23 JI1E 3 EtOH & 72 1% BCE-BtOH Hifi i 4y 0 528
AREEBRAG 6 FEIZIZH51T % Cyp2el mRNA FBLE (X, EtOH |2 & - THEMT A [
SFO B LAy, EtOH & BCE-BtOH filiti 7y 2 RF ICIRIN L T 5 &, = bm

—REL R L CHERICHEM L. (Fig. 1-12),

5-b. CYP2E1 # v /37 B3¢ Bl &2 4 KX 7 EtOH % 7213 BCE-BtOH fli i 7y D 52 %8¢
JF#EAEIZ EtOH & BCE-BtOH fifi i 5y A [AIRFIC VRN L C 9 WifHjE5 28 L 72 R§ D CYP2EL
H N ERBEIL, TANTORM CR%SRERELZR L, AEAEITERO IR T
(Fig. 1I-13) ,

5-c. CYP2E! i&1EIZ 4 J1F 3 EtOH £ 72 1% BCE-BtOH il H [ 4y 0 8k

AREEEBRAG 9 REEIT2 12 451F 2 CYP2EL 1ML EtOH (2 & » THEIZJLE L 72723 . BCE-
BtOH #5713 EtOH (2 & » CJLiE L7z CYP2El {EMEEZ =2 ha— L L~ULICE CTH
BEAZHl L7 (Fig. 11-14)
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Fig. lI-12. Effect of BCE-BtOH fraction on Cyp2el mRNA expression.
Hepatocytes were incubated with 100 mM EtOH with or without
400 pg/ml BCE-BtOH fraction. Cyp2el mRNA expression was
measured using real-time PCR analysis. Data are presented as
the mean + SD of four experiments. Values without a common
letter are significantly different (p<<0.01).
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Fig. II-13. Effect of BCE-BtOH fraction on CYP2EI protein levels.

Hepatocytes were incubated with 100 mM EtOH with or
without 400 pug/ml BCE-BtOH fraction. CYP2E1 protein
level was measured by Western blot analysis. Data are
presented as the mean + SD of three experiments.
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Fig. II-14. Effect of BCE-BtOH fraction on CYP2EI activity.
Hepatocytes were incubated with 100 mM ethanol with or without
400 ug/ml BCE-BtOH fraction. CYP2E1 activity was detected by
the oxidation of p-nitrophenol to p-nitrocatechol as described in the
Materials and Methods. Data are presented as the mean + SD of
five experiments. Values without a common letter are significantly
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6. ADH |23 X IE9 EtOH % 7= 13 BCE-BtOH fili Hi i 4y 0> B4
6-a. Adhl mRNA FEBLEIZH L IEJ EtOH % 7= 1% BCE-BtOH #ifi i [H 4y 0> . 28

JFAAEIZ EtOH & BCE-BtOH fhiH 53 2 [FIRFIZHIN L C 3 WefjER28 L7 Re D Adhl
mRNA BHEIL, T X TORR THEEITRD b o7 (Fig 1I-15),

6-b. ADH % L /N7 B3B8 XI1F 3 EtOH F 7= 1% BCE-BtOH il 4y 0 52 28
KREEFEBAIR 4 BRI 123817 5 ADH # o3 7 B3 81E X, EtOH & BCE-BtOH fifi
5 DRI L > THEICTTE L7 (Fig. II-16),

6-c. ADH &EMEICH L I1F 4 EtOH = 7-1% BCE-BtOH HfiHH i 4y o 52 2%
AEEEBALE 4 WHE%123817 5 ADH &ML, ADH % o X7 B3 81 L Ak 258 4
L7, 972, BCE-BtOH fiHHEi /1% ADH 1G22 A &It S ¥ 7= (Fig. 1I-17),
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Fig. II-15. Effect of BCE-BtOH fraction on Adhl mRNA expression.
Hepatocytes were incubated with 100 mM EtOH with or without
400 pg/ml BCE-BtOH. Adhl mRNA expression was measured
using real-time PCR analysis. Data are presented as the mean +
SD of four experiments.
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Fig. [I-16. Effect of BCE-BtOH fractionon ADH protein levels.
Hepatocytes were incubated with 100 mM EtOH with or without
400 ug/ml BCE-BtOH. ADH protein level was measured by Western
blot analysis. Data are presented as the mean + SD of four experiments.
Values without a common letter are significantly different (p<0.01).
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Fig. II-17. Effect of BCE-BtOH fraction on ADH activity.
Hepatocytes were incubated with 100 mM EtOH with or without
400 pg/ml BCE-BtOH fraction. ADH activity was measured as
described in the Materials and Methods. Data are presented as the
mean + SD of five experiments. Values without a common letter are
significantly different (p<0.01).
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7. ALDH (23 X I1E3 EtOH 7= (% BCE-BtOH fii i [H 7y 0 28

7-a. Aldh2 mRNA #E 8|25 K1F9 EtOH %7213 BCE-BtOH #ill 1 H4y 7 #2
JIF#BAEIZ BtOH & BCE-BtOH fiHI 43 & [RIFRFICHSAN L C 3 WifilEs 2% L7=Rs > Aldh2

mRNA FHEIX, AEICHEMLZ (Fig. 11-18),

7-b. ALDH # {7 /E3HEICE LI1ET EtOH % 7-1% BCE-BtOH #ifiH Ei4y 0 5 %8

AREZFEE MG 4 R4 123817 5 ALDH % > /37 3Bl &1%. EtOH & BCE-BtOH i
[ 53 D RIFFAING £ > THEIZTLE L72 (Fig. 11-19),

7-c. ALDH 7EMEIZ3 L1F 9 EtOH 35 L O BCE-BtOH 1 H [ 45 0D B2 28

AREGE B 4 BRI 12817 5 ALDH JE1E1X. ALDH # o /) 7 B3 B & 0 26H) & [AIkE
(2. BCE-BtOH i E 4y DI L » THEIZTUE L2 (Fig. 11-20),
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Fig. II-18. Effect of BCE-BtOH fraction on A/dh2 mRNA expression.
Hepatocytes were incubated with 100 mM EtOH with or without 400
ug/ml BCE-BtOH fraction. A/dh2 mRNA expression was measured
using real-time PCR analysis. Data are presented as the mean + SD of

four experiments. Values without a common letter are significantly
different (p<0.01).
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Fig. II-19. Effect of BCE-BtOH fraction on ALDH protein levels.
Hepatocytes were incubated with 100 mM EtOH with or without
400 pg/ml BCE-BtOH. ALDH protein level was measured by
Western blot analysis. Data are presented as the mean + SD of
three experiments. Values without a common letter are
significantly different (p<<0.01).
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Fig. 11-20. Effect of BCE-BtOH fraction on ALDH activity.
Hepatocytes were incubated with 100 mM EtOH with or without 400
pg/ml BCE-BtOH. ALDH activity was measured as described in the
Materials and Methods. Data are presented as the mean = SD of five
experiments. Values without a common letter are significantly
different (p<0.01).
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8. MNP cAMP #2335 K 1E 3 BCE-BtOH {43 D 522

CAMP |7 v = — ARG BIERE RTEME O E 1T G- L T\ D Z s ST b,
BCE-BtOH it /312 & % 7 /v =1 — L RE B R TG R O HIAENT cAMP 2335 LTy
HEFRD T DITHEN cAMP &2 JIE L7, & OfE5, BCE-BtOH i Hi 43 | JHE
N cAMP &% A B2 S &7 (Fig. 1-21), ZD Z 25, CE-BtOH i 43 1 XM
N cAMP EAHENEES Z LIC Lo TT o — L HEERESIEME 2 RS LT\ b =
EWIREE T,

9. 7L — /LREHBEEIE R 1T k95 PKA BHEAI (H-89) Dig%

PKA %, cAMP IKTFED T 0T A4 X F—BTHY | cAMP I LD v 7T VR it
9%, cAMP ERHEINT 5 & 7L 2 — LAREBRE IR O R BILTHEN I S o 2 &
DHE SN TWD Z &6 BCE-BtOH il 7312 & % 7 /b =0 — /ARG BE L e 32 oD il
IZ cAMP/PKA #EHEMNBI G- L TWD D0 E 9 &5 72D, PKA OFRERITH 5 H-
89 # FHWTHFT LT,

9-a. ADH {EPEIZ 3 JIE 9 BCE-BtOH #4338 L OV H-89 DR 2

ADH &ML EtOH & BCE-BtOH il HE 73 D [RIRFRANC L » THEIZILE L7223, H-
89 # EtOH & BCE-BtOH il 4y & [FIRFICIRINS 2 Z & 12 K - T BCE-BtOH {5y
2 & %5 ADH {EM T CHERN R ITA B S vz (Fig. 11-22),

9-b. CYP2E1 {&MEi2 3 L1F 9 BCE-BtOH #ili #4536 L T H-89 757

BCE-BtOH f#iH#431%, EtOH |2 & » CAHEIZTLEE L7z CYP2EL {E1tE%E =2 b 0 —
SV LU E THI L7223, H-89 A RIRFICIRINT % &, BCE-BtOH filfiHE /712 L 5
CYP2EL V&M ER-IfIE RIT L 7z (Fig. 11-23),

B ORER XV . BCE-BtOH flitHHE 4312 K 5 7 /v = — WA BE e 32 15 O SR i
IZ1% PKA OIEMALBEE L Tna Z b 75%\ BCE-BtOH i |43 12 L 5 7 /L a— AR
BEAHERESE OHIENIZ cAMP/PKA BRIEZ 15 Z & RS-,
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Fig. II-21. Effect of BCE-BtOH fruction on intracellular cAMP levels in ethanol-treated hepatocytes.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH fraction. Intraellular cAMP levels were measured as described in the
Materials and Methods. Data are presented as the mean + SD of four experiments.
Values without a common letter are significantly different (p<0.01).
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Fig. I1-22. Effect of PKA inhibitor on ADH activity in EtOH- and BCE-BtOH fraction

1.5

treated hepatocytes.

Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Data are presented as the mean + SD of five experiments.
Values without a common letter are significantly different (p<0.01).

ab

Control 100mM  +400 ug/ml  +400 pg/ml H-89
EtOH BCE-BtOH BCE-BtOH
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Fig. I1-23. Effect of PKA inhibitor on CYP2EI activity in EtOH- and BCE-BtOH fraction

treated hepatocytes.

Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Data are presented as the mean + SD of five experiments.
Values without a common letter are significantly different (p<<0.01).
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10. 7 v a— UGB EEER ISR 5 T T = Lligy 7 7 —FBRLEA] (MDL-12330A) @
2

BCE-BtOH 73 23 HEFE N cAMP &2 NS w72 2 &6 cAMP OFREIICEE 57
HRFELTCTToNBY 7 F—BIZER L, 77 =By 7 7 —8 &3, filaEE
IZIFE L, il 0% < OABBREZ I 2 DICHEE R &BH 2 R- L W AR TH D,
%35 DIEVEILICEE - THE ATP 705 cAMP ~DOAERR UG HE S ., HIAN cAMP &
IS5, & 2 CAFEBRTIL, BCE-BtOH fiHE 432 L 5 PN cAMP &R Ei%h &
NDTT2NWE 7 T —EREETE0E I NI OVWTHLNZT 572012, 7T =/b
fey 7 7 —EMEHITHD MDL-12330A % VT, 7 /b3 — AR B R 15 4 )
E L7,

10-a. ADH #EFPEIZ35 K 1Z 3 BCE-BtOH i HH i 55335 L Y MDL-12330A D 5228

EtOH |3 EM Tl ADH iHMHEIC 2 b 236 JIF & 722\ 78, BCE-BtOH il i 45y DFFAE
TCiX ADH &M AEICTI#E Lz, & 512, MDL-12330A Z[FFICRIMLIZ & 24,
ADH JEPEIAK M 2R L7z b OO ADH {EHIETUHE Sz & % Th - 7= (Fig 11-24),

10-b. ADH {&14(235 X 1F 9 BCE-BtOH i #4735 & O MDL-12330A D%

EtOH DOYINC & » THEIZTLHE L7z CYP2EL #EFPEIL, BCE-BtOH filiH [H 4y % [F]HF
[ZHINT 5 Z 212 & - T Control L~UUIZE THEIZHIH Sz, & 512, MDL-12330A
Z [RIRFIZININ L 72 & 2 A BCE-BtOH filitH E 43 & [FIERIZ CYP2EL {EME DA E 72K 23
b7 (Fig 11-25)

ZB OFE RS . BCE-BtOH fllHH #4312 X 2 7 /b = — /A3 B E i SR 15 O 5 4
Blx, 7T =gy 7 T —E 2 HE LT%Q—{ML@%)O%:_}:% 5. BCE-BtOH 1]
ST L AHIFAN cAMP EOHIANZIE., cAMP S8 RITEG LW ERFA LM E o
7~
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Fig. I1-24. Effect of adenylate cyclase inhibitor on ADH activity in ethanol- and
BCE-BtOH fraction treated hepatocytes.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH fraction. Data are presented as the mean £SD of five experiments.
Values without a common letter are significantly different (p<0.01).
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Fig. I1-25. Effect of adenylate cyclase inhibitor on CYP2E! activity in ethanol- and
BCE-BtOH fraction treated hepatocytes.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH fraction. Data are presented as the mean £SD 5 experiments.
Values without a common letter are significantly different (p<0.01).
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11. PDE4 ®¥BLIZ35 KIZ 3 BCE-BtOH i HH i 5y D 52 %%

PDE (FHIFENE I FA v BTV v —Th D cAMP I LV cGMP % 739~ 5% T
&%, 7277 TH PDE4 IE cAMP O3 ffICRFRAVICE < Z & 2V HE ST\ %, PDE4 (12
L4 >D7T A V¥ A L (PDE4a, PDE4b, PDE4c, PDE4e) NFELTEOD, ZOHFTH
PFE4b [ IRIEFIMNT I W TEHEREE ZRZ L TNDH EEZ LTINS,

ZIVE TORERH S BCE-BtOH flHH /312 K A M cAMP & OHINZIL, cAMP &
FCRICIERE S LT 2 &3S B S 72D T, BCE-BtOH i i 7713 cAMP 4 fi#
REMH LT D ATREMENHERZ SV DH, £ ZC, Pdedb mRNA 35 KX OF PDE4b ¥ > /37
BoRBiEsHE L,

11-a. Pde4b mRNA F B EIZH KI1F 9 EtOH F 7=1% BCE-BtOH i Hi[ij 5y 0 %28

BCE-BtOH #fi {531, Pde4b mRNA 8L &4 H B S ¥7- (Fig. 11-26),

11-b. PDE4B % /X7 /&3228 L 1E 4 EtOH & BCE-BtOH i H E 4y D 5 28
PDE4b # > /37 B %8113 BCE-BtOH fliH B 25> 2 45 = &1 otofﬁ,%% 2
L7= (Figure 11-27),

NS DOFEE DS . BCE-BtOH fllHH #4531 PDE4 (2 KX 5 cAMP iR 2 i+ 25 = L1z
X o THIAN cAMP A HIMN S+, cAMP/PKA &RI& 2 L C 7L a— AR
TEMEZREN 5 2 E R X LT,
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Fig. 11-26. Effect of BCE-BtOH fraction on pde4b mRNA expression.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Pde4b mRNA expression was measured using real-time
PCR analysis described in the Materials and Methods. Data are presented as the
mean + SD of four experiments. Values without a common letter are significantly
different (p<0.01).
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Fig. [1-27. Effect of BCE-BtOH fraction on PDE4b protein levels.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. PDE4b protein was measured by Western blot analysis.
Data are presented as the mean + SD of three experiments. Values without a
common letter are significantly different (p<0.01).
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£

RETIE, 73— VIR E S35 BCE OREZIR L 2 DIEH A 1 = X L % fif
9% 7212, Mk 2 29 % ROS 8 L OVROS FEAEIZE G35 7 /L = — /LG R
FICHEB LTz, T invitro 7V a— WYEFIIRES T 7 V2 ERS 572912, EtOH O
FED3 0~500mM (272 % X 5 ITHHA O RFHIIZ EtOH Z N L T 24 IRefi] K548 L 72, Z DOFE R,
SRR OO AE A7 3R 13 EtOH D AN FE (24K A7+ L TR R L. 100 mM EtOH LA L D% THE
WK F L7z (Fig. 11-4), 7o, KEFFEZOMF T V2 —/VEEIT 100~200mM THhD &
5 W Y R D Z LD EtOH OUIREZ 100mM L R7E L. invitro 7 /L 1 — LT
i EET L L L CLABROERICHEA LT,

RIZ, 100 mM EtOH & [FIRFIC BCE Z [FIRFIZIRAN L T 24 it ONT il O 7R 4
BIE L7z & A, BtOH IZ L » THEIIK T L7-Mifg £33, BCE 100 pg/ml LA EOWRET
[EEAE A 23388 H AL, 800 pg/ml @ BCE Z¥RMNT % &2y br—n L-yLc & CHEICAIE
L7z (Fig. I-5), & BT, 2O, T3 2t b0 bt o7 2 & )6 (Fig.
I1-6). 800 pg/ml % BCE DA R & L1z, & 512, BCE #FMAMIAE (/7 n ok A,
FEfg =TV, 74 ) —N) IT Lo THli L, 155 a7l o 2 F Vv CGRIBAEFR 2 JIE L
7ol Z A, BOH I X » THEIC T L-MlaE 731X, BCE-BtOH fHHHE 5> 100 pg/ml LA
FORETEIE L, 400 pg/ml ZIFMNT 252 LIk > THlEFRIZa Y hr—L LUz
FCHEIZFIE L7 (Tablell-2), & 512, MEREE L2 T 5 &I S 2 Gl
FDO—2Th% LDHIEMEIZ DWW TS, BCE-BtOH fliH 431X, EtOH 12 L > THEIZTLE L
72 LDH {EMEZ 2 h o — L L~ & T L7 (Fig. 11-8), ZAUHDOfER LY . BCE B &
O" BCE-BtOH flitH i 53 121E 7 /b =1 — WVMEATREE 2 H AT 2 R 2 R AT 5 Z &7
RIE I T,

ROS [TABNTHEX THEA SN TEY . EERICE > THIRBBEERCERIZER £
e G TR ST 5 9, —J5, ROS 28RN PEA SN D & | FEAR EIHERD T
VADREE IR LB A L ARAET L, TR TIEZ < ORENTTON TR | K
EtOH DRI I TITER % 72572 T ROS 28 RIZEEA S D 7789,

TV a— W AEFREE EFRIE A N LR EDOBREIZOWTIEZ L OEITIRER S 5, T7hb5H,
1B 72 EtOH #5102 X - T, HiRLIER 26 T D AFigN 7 v 2 54 (GSH) &/,
R R TEHMCEROEE, 14 T7—ERA——FF L RV RALHZ—F (SOD) &

P

2

54

t
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W o - PR LR R OIEVEIR T, IBERLARE OBMMR R 55 Z E RS TN D 359, &
7z, ZTNHOREEA R ARV 25 SR T Lo HG b H D 01,

INHDZ LD, T a— UVERFIEE D B ATHIE 2 k&S 2 7201213, ROS 1T K 51k
ARNVAERWDO»SED  ET3EESNTEROSZHETHZENEETHL EEZLND,
Z ZC, M ROS FEARIZE JIET EtOH 721 BCE-BtOH i i 5y D #ABIZ DWW TR
L7z, MifaPy ROS PEAE &L EtOH IZ L - THEIZHIN L7223, BCE-BtOH filiH 53 2 i
M425E, 2 ha— L LU E TEFICIH SN (Fig. 1-9,10), & 512, ROS FEAD
M ~—h—& LTHLA TV HEHIF MDA &2V T ROS FEA R & FIERORE EH

S5 7z (Fig I-11), 25D &5, BCE-BtOH i E /1%, ML ROS FEA & % T8

WD &L Z EBRALNE ST,

WIT, JFlFB VT ROS FEAICIELS B35 7 L a— LGB ERER ICEH Lz, 7=
— /L O A D EEFE D 9 B CYP2EL 1315\ NADPH 4 % o % —BiEME 2/ L Tl 22 ROS
PEAR B TUHEY D 96104 = O CYP2EL 12 K % 7 /v a— /L Ol T S5 il 72 ROS
MIFREEOHRIZFH G595 2 L BIAL FHIL TS 105109 BCE-BtOH #4373 EtOH |2
F o THAZIZHIIN L7/ ROS FEAEZMIHI L2 &, 7T Aa— ARk 5+
Fi7¢ ROS FEAEJRDOONE S Tdh 5 CYP2EL 1236 KX 7 BCE-BtOH it i 3 DS EEIZ S\ THg
A L7, ZORER, CYP2EI mRNA 5 L OV 7 BERBLEIT T X TOREICEB W TELITR
D HIIRD Tz, LAl EtOH ORI & - THEIZIUE L7z CYP2EL {&MI%. BCE-BtOH
FHE S 23RN 5 L 2> o —L LU E TRl S e (Fig 11-12-14), 205 OfE R
7»5. BCE-BtOH 5313 CYP2EL (2B L CTlix mRNA 0% v /X7 B ORBICIZ T
WV ARA NN AL —3 g FARBMECHET L TWD Z R I (Fig 11-12-14), LA
& v | BCE-BtOH i[53 EtOH #%5E 14 ROS OMBRIFEAZ I L7 Z &%, 72—
RIS T 5 EF 72 ROS FEAEJRTH S CYP2EI {EHEAMGI L7z Z ENKERERTHD &
NE X T,

S bIZ, CYP2El L[EERIZT L a— L2 G+ 2 1 ERE#R TH D ADH IZHOWTHRFEI L
7=, BCE-BtOH fli{Hi[#i 7313 ADH @ mRNA JHl & & 20 SERmo7ohy, # oy BEElE
B LW ADH iM% HZI2THE L2 (Fig 11-15-17), 250 Z & 56 BCE-BtOH fliH i 4y
[T ADH % 7 o AL —2 a FARBEBECTHETI L TWD ZENRHLMNERoTz, By
TV 3 — VPR B TP RIZ OV T OBFZETIE, Migh, 7127 I 5 CYP2EL DMk %
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W92 & & HIC ADH IGEZ TUE S H 72 &0 ) RIFZE L FBEORS R 2R3 2 & 3@ S
Tuwp uoud P |- 19 BCE-BtOH filitHHE /3 1%, ADH iEMEE TS EH Z Ltk > TT L
a— VR A SH 5 Z & T, BtOH 2257 & T LT & RaDdlen e Ul % 5
Z DfEF ROS PEADHINCH 545 CYP2E] 24t L7=R#@t2 3+ 2 2 L VR S hiz,
TNa— ORI L - THEASNDT ' M7 VT B ROBREIL, KBRS0 K8 O L
REEGIFE T E TERVOREIZZRS L bbb TnD, 612, TE M ATER
IRIEERIEFIZE S, T T AT REMBERR L, EORE. DNA FRESHK L8
7B OFSEEIRT . BEREEEDITS . s SUG 7R Efkx s 2 il 4 2 1219, T4, EtOH 12
BUZ X A7 7T R7 X7 hofghn 1214 A8 BEG2 JFR L b 7e &7 v =
— R BOERICH ST 5 2 LR SN TnD ueus | 7 T LT e RO
15 ALDH Z[iE S L<I1X/ v 7 7 U b L7z~ 7 AIZEV T DNA O L-CHIR G E 238 K
L7cZ &2 B, BOH IC X » THRE SN OIITMRFEELZEX 592 TTrE M T AT E ROfF
HEHLEHTEXRWKFTHD, £ 2T, ALDH IZOWT bFEF L7z, BCE-BtOH fliHHi4y 7
WINZ LY ALDH @ mRNA BLE, & X7 B3BlE, {HHIXTTXTHREIC LA L (Fig
11-18-20), —J7. EtOH ORI X > T ALDH {EMERN DI cisid Lz, Z O 1T Agarwal
519 O|AEICH B K ST, EtOH 1T & » T 7 /b a2 — UEIFIE BE ORFlE T ALDH 23597
W2 2 &, =& 7 =Ly ALDH2 {EPEZ DT R T S5 LvH Crabb 5 120 (2
LD S HLL L TV D, ABFFEICEV T BCE-BtOH fiHE 41X EtOH 767 & R 7 LT &
RO EARHET 27200 TR BEDSHRWRBED TH LT S 74T v RORH BIE
RN LT 52 & SHIEHORKIC L DTV a— AR L2 L2 &
- T CYP2EL {EMER I S 4L, ZOFER, BIFEM L LTHAET D ROS OFEA IR L7122
& T SHNAPER ISR D IRERN R E AT 5 2 LR ST,
(ZAHFZEClx, BCE-BtOH i /31C & 2 7 /b =t — UL B 2kt 5 2 (Rt eh I
DOVER A B =X LDV TR 5 72912 cAMP-PKA fREEICEH Lz, ZHE TIC in vivo
BEW in vitro FEERZRIZI T EtOH OBEE DTN I L ONTFHIRLN O cAMP #2584 15
FIEFFTZ MBS NTND 00, Fio | MlaN cAMP EDZAKIZ & b 720 PKA TEMEAYHH
fish s Z & T O 7 v 2 — ARG BERE R OF B S 2 & 601217129 A3t
SN TWDZ ED 5, BCE-BtOH fHHEI 4312 K 5 7 /v = — /ARG B R AR Ei B R BT 5
cAMP/PKA #R#E DB 2DV TR L 72,
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R 2 RO ) UK Y 7T IBED LR R E Ao TR Y | ZORIGI
B 5D MM, MM/ NERE . HRXETEZ > T\W5b, BERY VIR 7T RERE O
O&DIZPKA 23 0 . PKA ITHIIIN cAMP IREE D _EFIZ - THEML SN D, EMEL S
72 PKA [3BER X RV E %) Vb T 52 LT, XUV EREOMEEE 2. BERIC
WTIHIEMENEASND Z L L5 ™, T a— U REEERES 20 PKA OV UELiC
L ORI E 2T D 2 &AW STV S 112129 Dibutyryl cAMP % F 72 SEATRFZEIC B0
T, ZOWIMZ L - T ADHIEMEA EH L 129, CYP2EL &M A Lz 129 L @ ENR S 2,
BCE-BtOH fli #5312 & 5 CYP2EL IEMEHIZNRIL. PKA BLEHITH % H-89 DIRINIZ
THLE SN 7= (Fig 11-23), ZO#fE% L W . BCE-BtOH fliHHE 43 1% cAMP/PKA #%# % L T
CYP2E1 {EMHEZFAHI T2 Z L AR S L7z, CYP2EL {EHEIZAH D U R L - CTHM S
NTWAH2, EtOH 72 E DB DIFAEIZ K- TY UEEAME T35 127180, [n vitro FERFZ T
DHEIZIBNT, cAMP X CYP2EL @ Ser-129 % U Vb9 5 Z & C, BERIEHEEAIKT., b
L<IZZ RV EanagEd 2 120189 Z LRI TER Y . BCE-BtOH fllHEI 7712 & %
CYP2E1 VEMEMR FAEHIZ & cAMP/PKA 7 F /L% 4 L7z CYP2EL @ Ser-129 V (b A3 B 5-
LTWDZ EBHERESND, 41, BCE-BtOH filitHE /312 £ 5 cAMP/PKA &%/ L= &
D FEAZR CYP2ELVEMEDFRET A 1 = X L ZH HMMICT 2 Z EITRREO O E D TH D,

X 5T ADH {EHEIZ DWW T b iREt L7z, BCE-BtOH fHE 4312 & - CTITiE L7= ADH 5%
1% H-89 ORI L - CHE SN (Fig. 11-22), FEATMFIEICZISV T cAMP 28 ADH # > /X7

BRBESS ADH iE1E, & 521X ADH O 7' 1 % — & —fEIR O 5P b F X O 5758 | 2 B
T 5 ENME SN TG 184135, Z D Z 75 BCE-BtOH fiHHE[ 431X cAMP-PKA #% % %
I LC ADH OIEHEZHIEI L T D 2 LR X7z,

BCE-BtOH #liHH [ 53(Z & % 77 /b = — /ARG B S8 15 1 0 B s K ONEME DO HilE IS PKA
MBH-LTnAZ EAURB ST Z & h 5, BCE-BtOH i HE 4712 L AN cAMP &2

FIFTHEBIZOWTHRE L2, cAMP & & PKA IGMEIZITABINFE ® B PKA OIEHEALIZAHE
NN cAMP #IZIKAFT 2 2 &b TV D, 7205, cAMP BOMIIAFHFE IR
EITIE PRKA LI DSOS ITER SN E WD Z & Th B 5759,
st > 7 it T A MBS EIC BT D cAMP OB EMITIIA A HILTWD, cAMP (X
Bz T AR B WD TR, E, SO R ICE A& EI A 5 TR Y | BUERRBGIC
BT H cAMP JLEHRIS LU cAMP 43fi# 45 5 PDE il A2 NE, MLRRARAMERE, WS, FF
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PRFEE 70 LNk L CRBRAICE I ST 2, BIfE, 7 A U I BMEFHKGR (Food and Drug
Administration: FDA) |2 & > THEE OB MEPHZEMME B, wofifls J OWLiEERIEI & ORI O
728912 2 > PDE4 FrRAIPHLERDAR SN TV D, HREIZE L T IL§i7e PDE PHEHI
T 5 Pentoxifyline 737 /L 2 — /LPET# 3 LUV NASH (Non-alcoholic steato hepatitis) B
WEER SN TERY |, JiRIE, FELIEYEZ R 2 L OlEHE, B EIhTn5, =
D £ ITHFIEN cAMP BEO#ER: i O EFIITIRIC I 1T DIEFEEOMERHICEETH D . £ <D
WFFEDIE R L 725 TN % 136),

ARFZEZIN T, FAEN cAMP &3 BCE-BtOH fliH /312 & » THEICHIIN L= (Fig. II-
21), EtOH OUHINIEWEA T 5 & TS TOZHIIN cAMP Bix PRI L2y hr—
JERILA UL EHERE LT, ISR LT, 27 17 7 —U 8 LU Kuppfer Ml Cix, £
TH ) —VLERZ K 5T cAMP &R T2 8 O, F£, RElOx=Z 7 — VB O,
25-50mM EtOH TR 2 & cAMP PEAEIIABICESNIZ L WO WMES H D O, A
TlX. EtOH OREFEIZLEVHIIN cAMP BT 25 L) 2 b oG L —BT /R T
(T7e o Te, ZAUTBEI L TiL, BtOH DOIEEHIRINEWZ LR FERFNEE 2 5, BLE
Z M5 ¥ % . BCE-BtOH it E[ 5313 EtOH |2 £ 5 cAMP & DD & il 35 o Tld7e <, Al
N cAMP EDHINZEE- LT 5 Z LN BN E Zr 572, IRIZ, BCE-BtOH il Ei 5712 &
HHIBIN cAMP B F5H-0D A B = X WIZHOW TR LT,

MK cAMP #1377 = Vg 7 T — B OIEMEAGIZ X 26 il L O PDE (T & 2 73l
S TS IR STV D, cAMP &35 LUV 7T U EEO R CHRIR 1%, PDE 12X 5
SIRC Ko THI S LTV Z &R S TWD B, L2 > T, PDE BEEOZELAH

JIN cAMP BB X VT MRIZEICRE REE L HE X TW\WDH Z LR SN D, PDE 7
7 2 U —DH T cAMP D3R % KA\ 41 5 PDEs (PDE3, PDE4, PDE7)® 9 % PDE4 |3JA
A EERNIZOA L TRV . 4 DOE{S T (Pded4a, Pdedb, Pdedc, Pde4d) % =2— KL Tu>
%o SEATHIFEIZ I T PDE4 |3 EtOH D RBIMRERIC L - THIESHEI L, MlEN cAMP &%
HELURFSHED Z & 3140 PDE4 38 BIRD BT I 1T D28, IRIART. MRkIGE D5

R B 2 Rl 2 EnfE STV 5 9, £ Z TAMFFETIL, PDE4 &2 — K75
4 DOBEFDO IS, BELOWEMMAIFESOFBITERSEET L2 LAmEI TS ¥
1“) PDE4b ® mRNA } L OV /37 BIEBLEIZE A Lz, €O, PDE4b O mRNA F K

O F 37 B REBEIT L H12, BCE-BtOH filltil 3 Z2 W4 % Z LIZ L » THEIZHD L

60



(Fig. 11-26,27), Z ® Z & /> & . BCE-BtOH #ill 731 L 2 il N cAMP & D HIN%h R 13X PDE4b
FHEZMET 2L THESNL Z LN ST,

VT, cAMP DG RICB G T 57 7 =/VlEE> 7 7 —E (adenylyl cyclase: AC) (2D THi
L7z, ACIITEMEAL S 5 2 & T cAMP OE R 2 e 9%, BCE-BtOH fli H# 73 cAMP
HEINZH A ACTEMEILIZ Z D b DD E 9 T OV THETT 5 7201 AC FLEA|TH % MDL-
12330A % BCE-BtOH filiHH{ 4y & [RIRFZHSIN L7 B> ADH {EMEd L OV CYP2EL 151 % il &
L7z, ZOfER, MDL-12330A Z ¥ L C % BCE-BtOH flH /(2 X 5 BERIE I A ki
DB Tz (Fig. 11-24, 25), 37245, BCE-BtOH flHE /712 L 2 HIFEN cAMP SO 1
INZIE AC OIEHALIZES L TN Z LB LN E o7z, LA EX Y| BCE-BtOH fli
531% PDE4b (2 X % cAMP D53 fif 2 il 2 Z & THERLN cAMP & A Hi1 <&, cAMP/PKA
PR A LT 7 b 3 — VARG B R OB R 7R BRI L ONE AR L. 70 3 — LT
MR E O L C PR AT 2 2 LR S iz,

F£72. BCE IZEENDES D 9 BITREE TR RISk D 1EM Ry 2 RET 5 2 L 13FE
WICEETH D, BICALAICEEA AR Y 72 ) — L REEN TN ST, BCE-BtOH fil
sy & 7' e b ORI S0 1A Tt Lz & 2 A BCE-BtOH fillH i/ 12 i3~ € U8R
EHT D82 RIEEMRZ < OBFEEPREENTEY | EOEWIEER S Th D D%
B OMNCT 52 LI TE R0 oTz, 5%, BCEIZEH £ D EETEMHANZ OV TRET L T
SERH D,
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FI3E HBIZAUAMMEY (Black carrot extract: BCE)

7L — R TR ~T e = X7 1 2 ~

FH o ARY

52| TIE, in vitro 7V 3 — )UHEATHIIRRE E 5L % V¢ BCE-BtOH fliH #4312 Xk %
T a— WPETRIRE E ST D PRISROIER A I =X LE 6N LTc, 7205,
BCE-BtOH ##iH 43 1% PDE4b (& & % cAMP D 43fif % i35 Z & THIKAN cAMP & % H1
S cCAMP/PKA #2241 L7277 /b 21— VARG BE % S O AR 78 Blds K ONE I 2 Hil 4~ 2
ZliZkoT, T a— U RIREEICS LTI R E AT A A L, 22T
ARE T, PDE4b OFBREI S EA B2 500 =T 4 7 IEMICER L, XV FE7ZR
A= AL AT 52 2B E LT,

TV RT 47 ALIX, DNA O—REEDOELZ DRV IBIR THEED AL & Z Dl
WoOZELTHY, FITDNA DAF L, E AR DT BF AL« AF LR EDE 2 h
Effi, ~4 7 7 RNA (miRNA) OZAL2 ERMBNTND 4140 =¥y X7 ¢ 7 A |3{H
RDFE LM DEEREMER 72 & & b OERICHHOEME TH 2 —J7 . ATEEIEOEIC
TRR O T EMI DAL IAE LTS8 13, B RIBIEFHBLORIEARA L THOA R
ARG E OETEEER ORIERLE DR ZH < Z ENME SN TWD W, SE4E AT
MIGIZIBWN T, EtOH kA o B = X7 o v 7 REMOEALZHET 5 Z L RESH
T 5 152159,

ZITARETIE, V=T 1 v 7 REMHOED S B A M OEMIZEHR LT, t
A b ANINAFAET DB D Z X7 BT IEICHE LT\ I e B 8Icate 2
& TDNA QAICHWE LY VIR LA LIFE L TV 5, EZAM OO 1 TlL. DNA
IZ4MEEHDOa T B A b (H2A H2B.H3, H4) 7»Hakb b A b 8 BARIZEE (L Z & T,
X7 VA —LEFHELTND, ZODNA LEA N DOEEGRTHDHX T LAY — L0
RoTMEN I/ n~F U Thbd, B A MrOa 7 iEEllE £ N Kb - C AR o e
HE AR T—=ERRL, 22T BT, AT U URfE, £ e F AR E
Bex BlIR%BMi2 2T T b e Tra~F UEOBNEE ¥V =X T 1 v 7 72
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B REAOHIENEAET D, EA M THFMEEE, B A N T B FLREBRESR
(histone acetyltransferase: HAT) 12K > T, 7THFIAENE X b o TF— I i&Ens 2 & T
bHbH, EANUBT BT MEESE D 1T5H 2 L TIEBMMAED L, BA Rk DNA OO
BRI EERANRDT 52 L TRELTZX I LAY — LTSN ER, RNA R 27—
ERT BT —EBRIEAS LT o iR, BB REMEES NS, —FH, BEA |k
VBT B FUALEESE (histone deacetylase: HDAC) IC L » CT7 v FLENBRESND Z LT
Z & DNA OFEERENCR Y | B FORBNIHI SN D, BNAMIIZIENT, B X

N B FAAGIZ Ko THAMFER FORBENAICHIEIND Z En@ESNTEY
BIfE, HDAC IIHBAKIORER E L THEH S TS BeBD, ZHUCH LT, BEA R AT
MEIZTAF =00 DUREIAE T BIRFRIOEREE 2130 L 5 ICbEMT 2,
B AR AFIAEERED Setl ICL->TEA RV H3DAFZHDOY DU BAF MLEND &,
BT ORBPMEESILD —F7, SUVI%h 7 EDE A M AFNMAVEERIC L > T 9 FHHD
U UMAFMEEND L HPL ERRHIND X X TEDRRER L X7 LAY — LH3EERE L
~T R FrOMMEEI NS T20, EERII S5,
EARCH3D9OFBHOU VUEEIL, TREF L E AT LD OEMiEZ T, 202
DOERIIAN T HIEMEFFOZ L3 ST 3100 v 2 R H3K9 O T & F /1L
(H3K9Ac) 137 m~TF U & &2 fESD ., BREIEMELR TR T 78 A LT K 20 | Eis T3
MEESNS, ZHUIK LT, BA M2 H3K9 D A F /U k (H3K9Me) 17 -~ F > O
MThir~TursuxF 2B l, BlaFiEERIH S5,

EtOH 35 L O OREIX. B A b2 H3K9Ac # M S, ZOfEF TNFa 72 & ORAEM
YA MIA 7R EOFREN ER L, NFEEEFET S 1919 —J5 T, & 2 > H3K9Me % ik
DD 6D = L RHE STV D,

AT IC 3 C, BCE-BtOH /312 X - CTHELA MG <415 PDE4b 1%, b A b
H3K9Me DI > THEI S 4D Z & B3 ST g 779,

% Z CAFETIL., BCE-BuOH #5312 X %5 PDE4b ZEHLHNHIZh I & A ko H3K9Me L
UL OB G L TWANEH LN T 572912, B A b H3K9 Effi L~ L D2 I
WORRET L7z, 72, [FARFIC H3K9 B D2 I B 2 36 JIF B IsF ORI &My
BIZOWTHAER Lz, H3K9 FRRMMLT & F /U LiESRE Th 5 Sirtl'™, H3K9 FrEHy A F /1
{LEE3E CTd 5 SUVIIH F5 LTV G9a'™6 170 73 H3K9 il Ba 5.2 25L& LTrbi
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TW5,

51, AFNVHMEERTHD S-TF ) VA F A= (S-adenosylmethionine: SAM)35 ko
O SAM BRI BT 5 A F 4 = R (Fig. TI-1) IZ2WTHEHR Lz, MR ATV
fbEEZH T 5 A FNVEEMEARTH S SAM IZ K> T H3KI IZATFVEBRRE SIS Z LT,
H3K9 N A F AR S D, SAM IZMAT X /R THLATF A= & ATP 2 5EHET5
AFH=2T T ) hT AT 27— (methionine adenosyltransferase: MAT) O filfit|Z
KoTEKEIND 1,

ARETIE, B A b H3K9 EAfilC 3 K IX 7 BCE-BtOH i[53 D527
WO TRET L 72,

kL 2@ BE RS2

i
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~— Methylation —

*Histone Methlonlne
*DNA  etc - ) z
‘\_/ ethyl groun SAM Methionine Hcy
\‘ metabolism (
Cys
MAT ; Methionine adenosyltransferase GSH

MTA : 5'—-methylthioadenosine
SAM ; S—adenosylmethionine
SAH : S—adenosylhomocysteine
Hcy ; homocysteine

Cys : Cysteine

GSH ; Glutathione

Fig. IlI-1. Methionine metabolism pathway
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52 Fi MEHS L OVUFE
1. FFHERa D5 B - 1538
FFARRE Doy HfE - Boae HiRI35 2 MICFEEHEH L7280 Th 5,

2. Z NI B AT (Western blotting £)

BRI BRI OV TN 2 BICREHOEY TH D,

b A h Y 7L OF%IX. Histone extraction kit (ab113476, Abcam) & FU 7=, 72383,
EH L7=HtRIZLL T D@ Y Toh %, Histone H3K9me3 [(1:400 #7FR) Gene Tex]. Acetyl-Histone
H3 [(1:10000 78%) #9649 (cell signaling)]. Histone H3(D1H2) [(1:15000 %K) #4499 (cell

signaling)]. Polyclonal Goat Anti-rabbit Immunoglobulins/Biotinylated [(1:2500 7#R) Dako],

3. WA TR EDOHIE (Real-time quantitative PCR) 1k

b A b H3K9 EiICE L B JIFT B & LTHE ST\ 5 Sird, Matla, Mat2a,
Suv39hl 3 LY G9a D mRNA #BLE(Z 3 JI1E T BCE-BOH fli 14y DR EIZOWT, VT
VA A I PCR ¥E% VW TCTHFT L7, Total RNA DOiitt, cDNA A hkE L X mRNA FHL &
WEFET, E2EICEHL-EY THD,

B, TT7A~—mHNILLFDFK (Table llI-1) IZ/RL72#YD ThHDH,

Table llI-1. 77 A ~—{ %

Sense Antisense

5-
Sirt] 3-GGCTTCATGATGGCAAGTGG-5
GGATCATTCAGTGTCATGGTTCCT-3
Matla 5-CTTCCCTGGCTGAGACCTGAT-3 3-GCATGGCCTCCAGTGTTATGT-5
Mat2a 5-AGAGCTGCCATTGATTACCAGA-3 3-GTTCCAAGGCAACCAACAC-5

Suv39h
1
G9a 5-CCCAGAGGAGTGAATGGTGT-3’ 3-CTTTCGGTGGCCATACACTT-5

practin  5-GGAGATTACTGCCCTGGCTCCTA- 3-GACTCATCGTACTCCTGCTTGCTG-5

5-TGCAGGATCTGTGCCGACTA-3 3-GTCAGGATACCCACGCCATTT-5
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37

4, AN SAM B LW S-TF /) VIVHRET AT A > (S-Adenosyl-L-homocysteine: SAH) & D

HIE

SAM (T EHER AFNVEMEARTH Y, B X F L DNAIZAF VLML S & SAM 1T
SAH ~& &N D,

AREEFIE T, MR Z 0.4 N IBHEHERS 04 ml TEIL L., WARZEFREE AV CHtkialfzz 3 [
0 LU CHIIR &2 B L 72 %4, 15,000 x g T 15 oy OB L. Bisa Y7 v & LTy
L7z, RIEF D SAM B L SAH &iE, Wit 7 2 (Parti Sphere C18, 5 pm, Hichrom
Ltd.) Zfi % 7= HPLC > A7 A (JASCO, LC-Net II/ADC series, H A4 ekkaiett) 2 AW\
WEZAT > 7o, A L7 JOMEFEIZLLTOEBY Th 5,

BRI 7TV =T 2N T a7 AESNTREE S 7 V= T U LR
W L7z, 77 Y>> MIP#E 0.7 ml/min TZAESH, B A (8 mM ~F 2 ALK U ig
T hU DA, S0mM EMEREEET N Y U A pH4A.0) OEIEIL, 0~25 43T 90~50%, AL B
1% 10~50%I2 (b S W72, 25.1 005 35 43 £ TIXIAME A 90%, ¥AIE B (100% EtOH) 10% T
ML WHLEZESZ 6mMO-7 # /L7 L5 b RERE L (0.7ml/min), B &E: 345 nm
EFHP e 440 nm (2B T DS BE LA RIE LT,

BRI OMBIEEREILE Y 2 & 15 DNA &% Burton'” (2 X 5 HiEESBIZ LT
HI%E L. DNA H7-0 O SAM B L O SAH &&#FH L=,

5. FEatALER
FHEHLERIEEE 2 B|ICFEH L TV A I T2 77,
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553 Hi ARG
1. B A kY H3K9 &2 8 K I1ET EtOH % 7= 1% BCE-BtOH fili Hi i 4y 0> 32k

PDE4b mRNA FEBLL~ULE, B A M H3K9 DA F/ARIZ L » THIEI SN D Z & BE
SNTWD TP Z L b | PDE4b mRNA FEEMHIZE T D B 2 k2 H3IK9 DA F/L{bd
BIGIZOWTHGET L7z, F72. B A b2 H3K9 2 A FIULERi & 52T 5 7= 0121E 7 B F 5
MEREINTHDHLEND S, & Z T, BCE-BOH fifHE 43723 & A b H3K9 &ffi (Ac{bis
L OMe fb) 128 KIFT 225 T Western Blotting 72 TRt L 72,

l-a. H3K9 X F /Ui LIF4 EtOH = 7-1% BCE-BtOH | [ 4y D s 288
H3K9 A F AL L~ULbiE, EtOH ORI X > THA L7-, 2%t LT BCE-BtOH #iH
5313 H3K9 A F /UL L~L a2 A EIC Tl S 7z (Fig. 111-2),

1-b. H3K9 7t F L{kick LIE3 EtOH % 7-1% BCE-BtOH fifi H Ej 4y o> 52 %8

H3K9 7EF /b L~ULiX, EtOH RN 5 Z LiIc k> THEICHEM L, Tkl
C BCE-BtOH it {4y i%. H3K9 7 & F /b L~L & FEICIK F &8z (Fig. [1-3),
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Fig. III-2. Effect of BCE-BtOH fraction on H3K9 acetylation levels.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Acetylation levels was measured by Western blot analysis.
Data are presented as the mean + SD of three experiments. Values without a

common letter are significantly different (p<0.01).

69



H3K9 Met =

H3 —y b e s = = g > SR e e o
200
*
|
:72)‘ 150 }
5 P |
° S
©
c 2 T
s g 100 |
2%
g T
g 50 |
0
Control 100 mM EtOH  + 400 pg/ml
BCE-BtOH

Fig. III -3. Effect of BCE-BtOH fraction on H3K9 methylation levels.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Methylation levels was measured by Western blot
analysis. Data are presented as the mean + SD of three experiments.

*: p<0.05.
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2. b A b H3K9 EMZIZBE-T 58 s F o8l &IZ 4 JIF 3 BCE-BtOH #ll i 4y
DEHE
BCE-BtOH fili il 7313, & A > H3K9 Efi 02 b zihEd 5 Z L HLNE o7, £
ZT. B A M H3KO BT E LB T TELA T & LT, H3K9 Fre X 7 &
JAVEESR T db % Sirtl 36 KX OVH3K9 A9 A F/ULEER Td S Suv3ohl, Goa lZHFH L, £

F D mRNA FEHEICOWTHEE LT,

2-a. Sirt] mRNA JH 8235 XL IE 3 BCE-BtOH i H i 4y 0> 5 28
Sirt] mRNA JE8LEE, BCE-BtOH filitHE 73 2 N 512 L > THEICHI L7 (Fig. 1I-

4)0
2-b. H3K9 A F /L {LEE D mRNA 3 HEI128 LIE3 BCE-BtOH HliH Hj4y 0 2

A FNALEESE (Suv39hl, G9a) mRNA &L, WTNOREE L LICT X TORTHER
ZEXFRD o T (Fig. 15, 6),
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Fig. llI-4. Effect of BCE-BtOH fraction on Sirt/ mRNA expression.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH. Sirtl expression was measured using real-time PCR analysis.
Data are presented as the mean + SD of four experiments. Values without a

common letter are significantly different (p<0.01).
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Fig. I1I -5. Effect of BCE-BtOH fraction on Suv39h1 mRNA expression.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. Suv39h1 mRNA expression was measured using real-time

PCR analysis. Data are presented as the mean + SD of four experiments.
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Fig. Il -6. Effect of BCE-BtOH fraction on G9%¢ mRNA expression.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. G9a mRNA expression was measured using real-time

PCR analysis. Data are presented as the mean + SD of four experiments.
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3. FHBEPN SAM H33 X O SAH £ F J1E 3 BCE-BtOH fili i /3 D 548
AFNIEGIRTH D SAMIZE D N T U AR TFIALEISIZ L D B R b U3 X F U L&

%D, AFNEEME LTZ SAM X SAH ~ & A &5, BCE-BtOH fliHE /(12 L 5

H3K9 2 F /b L~ULd E5 LA SAM &35 L OV SAH DB 512 DWW TREF L=,

3-a. AMAZAN SAM |23 K IE 3 BCE-BtOH i H i 4y D 5228
AN SAM (%, BCE-BtOH it 77 DRI X - CTHEIZHEIN L7 (Fig. II-7),

3-b. FHAEA SAH &2 3 KI1E 3 BCE-BtOH {4y D 5%
BCE-BtOH i[5y 1%, #MAAN SAH &4 A EICHIN X H7= (Fig. [M1-8),
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Fig. II-7. Effect of BCE-BtOH on intracellular SAM levels in ethanol-treated hepatocytes.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. SAM levels were measured as described in the Materials
and Methods. Data are presented as the mean + SD of five experiments. Values
without a common letter are significantly different (p<0.01).
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Fig. III-8. Effect of BCE-BtOH on intracellular SAH levels in ethanol-treated hepatocytes.
Hepatocytes were incubated with 100 mM ethanol with or without 400 pg/ml
BCE-BtOH fraction. SAH levels were measured as described in the Materials
and Methods. Data are presented as the mean = SD of five experiments. Values
without a common letter are significantly different (p<<0.01).
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4. AFIVIBEBRESE S JIF§ BCE-BtOH filiH 4y oD B2
SAM DA KIEZ, A F A =75 /) YNV 172 ATZ7 =7 —FE (methionine
adenosyltransferase: MAT) (Z K > T X415, MAT (ZFBLENLR° Km fl72 & D#E 72 % 3 il
DT A YHFA L (MAT1, MAT2, MAT3) MF{ELTHY . FTH MAT2a (X SIRT1 Dl
T2 D Z & ME SN TG 18018,
BCE-BtOH i /712 & > THIfEN SAM 2B SN2 &0 5| Matala 38 X O
Mat2a mRNA FEBLE IOV TG L7z,

4-a. Matla mRNA FH 823 JI1F 9 BCE-BtOH #ifi i 4y o> 5 48
Matla mRNA B EIX, T X TOHM THERZITRD b > 7 (Fig 11-9),

4-b. Mat2a mRNA F B8 (23 J1F 9 BCE-BtOH il 7y 0 28
BCE-BtOH #fiHH 7y Z¥RIN9 % Z & T, Mat2a mRNA BHEIIAEIHM L7 (Fig. 111 -

10),
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Fig. I11-9. Effect of BCE-BtOH fraction on Matl/a mRNA expression.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH. Matla mRNA expression was measured using real-time PCR

analysis. Data are presented as the mean + SD of four experiments.
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Fig. 1I-10. Effect of BCE-BtOH fraction on Mat2a mRNA expression.
Hepatocytes were incubated with 100 mM EtOH with or without 400 pg/ml
BCE-BtOH. Mat2a mRNA expression was measured using real-time PCR
analysis. Data are presented as the mean = SD of 4 experiments. Values without

a common letter are significantly different (p<0.01).
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HAH B

TEEERIXLATE CREMNRBRIZED E ZANPRKRENEZXDLNTEZ, LR
ST, REBEREDZ IIZR FERETHY | BEMNZFERITINZ, KBERER & OB
BRRFDEMECHAER T2 L TRIET D2 EDRALNERSTEL, ZO—2D L
LT, TEV = RT 4 v 7 REMOEIC L DR T RIEOHBENER SN TWD, Ziuk
REREICL ST EY X T 1 v 7 22ERi, DF D DNA O 2T /Lfb, b R F BRI
AL BTG R, R BRSO RBLOFIERTOh D Z & Th D, AW TEHR Lz
EX MR, TEFMUE, AT b U Uk, 2R Tk, A—Flkle SESER
FIR%EMAZZ T, 2O TR THRBEB T ORBEG I LI EL 5.2 5 85918, S04,
BRI - RBER I Lo TRERE X M ~OEMNRAET D & T n~ T OME & B
WEL L, BIETORBCIEGICHERZ 5252 L, 20, EROBIEL L OEE
ZHlERITZENRHLNE 2o TE 7 188190,

5 2 BTN T, BCE-BtOH I HH B 4312 K o THELB I &4 5 2 & 23 L & 4v72 PDE4b
m\tx%yHMD9%E®UVV(@)ﬁ%%wk@%%ﬁﬁé:kf%ﬁﬁﬁ@éhé
M) % 2 TAREECIX, BCE-BtOH it 4712 X % PDE4b OFEBLNHID A 1 = X w5

IZT 52 EZHME L, £ 2 b H3K9 B0 ZEkIZx4 % BCE-BtOH i i 7y &
O EtOH D BE 7=, ZOFEH, H3K9 7 & F /b L~V 3 I THFZE & [FIERIC EtOH @
WINZ K> T LA L7zolzx L, BCE-BtOH i B /31X Z 0 LR 2= hr— /b LU &
THIHI L7z, —7 . H3K9 A F /U kL ~ULiE, BCE-BtOH fili 5y CALEE L 725 5. EtOH Hi
PALERRE & bhie U CAH EIC B A L7z (Fig. 1MI-1,2)  PDE4b mRNAFEBL L ~L {3 & A k> H3K9
DAFMUZ L > THIFIEN D Z & 225, BCE-BtOH filiHH #5312 & 5 PDE4b FEHLL~L D
i, H3K9 A FALD EFIT - THE SV ATREME D R S Tz,

t A LY H3K9 A FIALERMiZZ T 572Dl A N BT B F U LBERIC K AR
B FMACBIEN AT U CRAET 208N H 2L Y, £ T, H3K9 FrEA NADHEAFMENL 7 &
FIACEEFE TH D Sirt] > "I mRNA BHEICHOWTHREH Lz, £ 0%, BCE-BtOH i H
DEWNT D EICL - T Sirtl ORBENGEICHENT S Z L 2R LT (Fig 1MI-3), =
NHDOZ LG, BCE-BtOH B/ X % Sirt] mRNA FHE OB & - T H3K9 DOt
T2 FIALIMRE S 4L, H3K9 (T A F/UERiZZ TP TVIRIEB L o> TWD ZENEZD
No, RUANELEENDHRNLT = ) —LDO—FED L AT ka—/Li% Sirt] EMELA]
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ELTHLNTEY, A RAHEEZET 22 ERTTITHLINL TS, FEITHRICIE
T Adamkova 5 [I AT b — 78 Sirt] FEHAZFHE L H3K9 A F b~z BRSE
%2 & Zhao B PDE4b mRNA O BLEAHIHI S5 Z L At LT\ g 9419, Zh
IIAHFZED BCE-BtOH 432 L > Tk A b H3K9 A F /AL L~ULBEINL, &5
PDE4b mRNA FBLENBAT 5L WIFERELBELL TS, LAXRT hr—/LZ 20T
PDE4b DOFEELA T 2 A T = X AIZDWNTHARHILTWRWAY, Sirtl 12X 5 H3K9 A F
AL DD PDE4b SEBL O 2558 L 7- "lREER B 2 b D,

RIZ, BCE-BtOH #5312 & > T H3K9 D X F /AL L~L3 N L= Z & A5 H3K9 Kf
BB A T NVACEER TH D Suv39hl 1 LT G9a D mRNA FEBLEIZ DWW CRRGET L7z, & OFE R,
IS %S D mRNA BHEITT X CTOFICBWTEIL L - 7= (Fig. 114, 5), Zh b
D &N 5, BCE-BOH /7 1% H3K9 A F/L{LE#ESE D mRNA FBLEIZRY L CI3a
22 ERNRB I, Lo, fil L7z Sirtl (X, e XA NPT BF U LEESR TH Y
72D 5, H3K9 A F /AL ZEtET 5 2 & b#iE STV 5, SUV39hl 1TIEH £ D 266 & H D
U O UBRIEIRT v F SN D T & TIEES I S, AICHII ST D, oA DHE
I% Sirtl (ICX DT BEF b EZ T 5 2 L TREM I, &M EMEtEd 5 19020, F 7|
SUV3%h! [TEIEFREELZL ST D 2 &7 < H3K9 AFb%E LA-SEL 2 &l
NTW5, ZNbHonZ & &V, BCE-BtOH #4532 & > T Sirtl JEE &N L, H3K9 O
7 & F Al KO R FIUAGEER OIEMALMERE S 4, H3K9 D A F Ll L~ v EJ/3F
EINT-ATREMENE 2 B D, 41 BCE-BtOH fllH /712 X 5 H3K9 D A F/UALEHEIZ 351
% SUV39hl DIEHALDBEG- O HEZH LT 5 Z LITHEO VLS TH D,

W T, H3K9 A FALICEEE$ 5K 7 & LT, EERAF LMK THD SAM 125
H L7z, SAM /AN T ATP ICIRWTE S AFET DR TH D . A TFF = RIS
WTAFF = NoERIND, AT LIS TIE, SAM 225 A FOVEBEE 3 7I28B
I e e HITFREEITISAH L7 d, 22T, AT NVEMEGILTH H SAM & LU SAH
B2 LT3 BCE-BtOH HhiH 4y DR - >\ THET LT-, £ O 5. BCE-BtOH il H#i5y
2 &> THIAEN SAM &35 LU SAH B EICHIMN L7= (Fig. 1-7, 8), F7=. SAM &7
T72< SAH &b RIFFZHIIN L= Z & 225, BCE-BtOH fliH /312 & - T 2 F LDt 523
RUES NI Z L3 E 2 BAL H3K9 DX F /AL L~V DEINZ &, 2B SAM #36 KLU SAH
EHIMOBENTRBESND, £7-. SAM EOHNNIC L > T PDE4b ORBENMHI S5 17
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7D Z ERHE SN TWD Z EXn . BCE-BtOH fillfili 431X, & A k> H3K9 O A F/L{kL
~ULE KOHIREN SAM B2 I &5 Z & T, PDE4b BEAHIH L T\ D Z & RHELE S
Do

SAM DAL, MAT IZ X - THAT S TWD, MAT IZIX3FEEOT A VA LRFEL
THEH ., MAT2 [ZZ0H THb Km EAMES SAM LYV BME T2 LEPhICFHE IR
SAM ZMFETH Z ENEMBNATND 29, SAM 34 R EISICBER A RIRIFETH D —
7. WRENCEAIND EBFEEET D, SHIZ 1 TDSAM /T 572X 1 4510
ATP 23E#E SN D720 WEELL BIZ SAM AR I ILD ETRAF—Dr ARAELTLE I,
T LT, AR GIE MAT2 13D 2 SO 7 A V¥ A A(MAT1, MAT3) (2R T
70 DB EDHD SAM ZFEAT 5 Z LT SAM SO ZE i/ MRIZERD Z & 3 FTEE
ThHhHI L0200 2ELTEY, Zh%E MAT2 2L % SAM OHIPEHITEET L & L CHEE
LTWo, ZOZENLHEMEZRESTICMIIC & - Thiil7Ze SAM BEO GO 7221
MAT2 DIFAENRAIR T 5, & Z TAMIETIX, Matla 3 X Mat2a @ mRNA FEEL&E D
ZACIZOWTHRR LT, £ ORGSR, MatlamRNA ZBLEII T X CTORECTELRFRD Hiv/ein
S>7=MDIZxf L, Mat2a mRNA 81X, BCE-BtOH & /312 X » THEICHEM L7 (Fig.
11-9, 10),

PLEOFER X Y . BCE-BtOH flH /31X Mat2a mRNA FEBL& D H 2 I & &, A F/LHEAML
HARTHD SAM OH R E LEEOMEEST H Z & T, H3K9 A F /b~ L% BRI 85
T EAURIE S LTz, & BT, BCE-BtOH filitEi 4313 b A h i 7 & FALRESR TH D Sirt] 5
BEAZARICHIMSEL 2 LT, H3K9 27 B F /U iRiE L + 25— 77, AFWLEE
A% 9 Mat2a mRNA 88 % JUiE ST SAM #35 J OV SHA B A B S w755, H3K9
AF AL L~V BN ER LTz, EHI2ZDE A by H3K9 A F /AL L~UL DI - T
PDE4b DFBLENFHH STV D ATREMEN R ST,

ARBFZEfE R 5, BCE-BtOH fiHi /)3, TV = 3T 4 v 7 EfMizHET 5 LItk -
T, 73— VIR HIEREE O FISIRE A T2 Z EBH LN Lo T,
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5

Kl

AWFFE T, BICA CAHIEMIC L5 7 v a— A YERFRB TR & EOER A =X A
AT D7Dl TAa—AWWEFEEET VT v AW in vivo ERARB LT v K
WIEE IR 2 N2 in vitro EBRR THET L 72,

ZOFER, in vivo EBGRICEWT, RBICA UAHHY 2R L L TEESE5A. T
fE~—H—Cdh D MIBERBEERIEEEME T L2 2 & &510, T a— U EFR RIS R
W7o FrrfamE D . BEIAT. ATRME L7 EX M L= Z &b, BICA CAHE®IET L2 —
JAENTIRBD PRIRZGT 5 Z LSRR STz,

S BT, invitro FEECRIZIBW T, BCE-BtOH fll I 7313 7 /b =1 — LA B s e R 15 1 2 o
T2 Z LicL o TT v a—AEFfilaESE 2 T 5 2 LN ERoTe, ZDOEH A
HW=ALE LT, BEAXAMAH3KY DY =T ¢ 7 Z72fEHiZ 4 L T PDE4b DIE Bl % il
T2 & THIIEA cAMP &ML, ZORER, FREEO T LR FKNMEETH D
CYP2E1 {EMHEZ 4G L~ L THIlfEIT 5 Z EBW B & 7e o7 (Fig. V-1, 2),
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Fig. IV-1. The mechanism of preventive effect of BCE on EtOH-induced hepatotoxicty.
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Fig. IV-2. The mechanism of epigenetic modification by BCE.
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