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RAKE SN TCERELIT, MpTRIRE, MIRZ&BE L, iz 0 TR
#H O (PIEREIR) 22T 5, OO, EERLOEDIIFEE L 3 25K Y
REtaE (FIEEE ) RAE) ICRELSELA SN D, FIEIZE I 2 7 F A B
#FE&LTY b7k P4s0 (CYP) 3%, CYP IZHEE DO FREN LD A —
NR=T7 IV =L LTHELTEY, RrREFEL, AREYWB L ONREMEY
BoORFEHE - TS, IR T 2 Y REIEIEIT. Flm, MR, & KA
REWCEOVEEBT LN, 26O FEHERE LT CYP 5 FRERBEE L LD EEE
REBBETOEND,

FET N a— VPR B (Nonalcoholic fatty liver disease; NAFLD)
AR PRSI IRICIE OZEERRBOONLKRETHY | WENITE A LHE
ITLRWEHMMEREIIT CTHh 57 a2 — L HEIEN T (Nonalcoholic fatty liver;
NAFL) &, EMAEME, RIER X OITES 2 & 0F L TIFBEZ T 23 A AT
LAl H D IET =2 — L ERE R T % (Nonalcoholic steatohepatitis;
NASH) 2 KAlEn %, NAFLD it 2 A 2R Y v 7 Fa—Ahd
REMTHY . TOFRIE - ERITITICm ., MHEERT ., M5 H % HIES S M EE
MBEL TV, Thwz, NAFLD BF FHEBOEELEZIRIT 25603 %
<, EMEAEADOB A N»S, NAFL/NASH 2B 2 MR BEDEIL & B &
TOMEND D, L Lo, FFEZREOREED R ER O Ry ARG - 1k
NEEEDEEHZ OV TIELZ L OfFHRBEE I TV D —J T, NAFLD, 2T
PR BER N BTEL T D a0 CRIFERE) @ NAFLD #I# B CdH 5 NAFL 281
L3MARBTEEOLEEICE T 281347 < . CYP 2 FH 03 BLEME D 2 &)
(25T NAFL & X O NASH # R Il ME L2 Emi b Z L, £h



Wz, NAFLD (NAFL X XU NASH) (2B T2 FEMNHEO L2 MHAT 5
XX TEYREOREL] BIO® TEELOBEEMEH] #1775 L THE
ThrtEZOND,

ZHE TIZ, NAFLD &€ 7 v & iz CYP Jr 1T o3& Bl/TE M D £ 8 12
BT 2R EN N 200dH 55, NAFLD #) ¥ 0 %K iE/FLRR R 5 & £ 720
NAFL (24 B L2 W R#HBER CYP 0 FHEORBREIICEH T 52 H_E 1T 20,
S 512, NAFL & NASH # [FIFFIC i L7 # &1L, © b NAFLD 2EF 2 x4 b
L7z Fisher LI X 2#HE DA TH Y . NAFLD #1#lo NAFL 7 & s ] off 2 Al
TdHH NASH IZEB T2 CYP 0 FHREO B B X OAHHTE M Z FERIZ, 2 DFEA
BRI LT HmE b A

Z ZTANIZEE ., IR EER S BT 2 AT CRIFE B o RIE/MEEEG %
e 22 WA IE I T (NAFL) &7 v & RIE /MBS %2 ££ 5 I8V IF (NASH)
ETFTNAEZRFICER L, METFAMICEIT 2 CYP BELGHHEHICET 2 28 %28
MIcT 22 A2HMWE LT, NAFLET VB LU NASH T VIX, 7 v MTHE
EEBEOATF A= - a) U RZBEZZNTAEEIEL 2 LI2L D ER
L. % CYP &+ OFRB/IEVE D EAb 2 st L7z, ABF%E Tk, CYP1A1,
1A2 B 4A1 "R g8 2 3 22/ L, &b, 7 v b
NAFL/NASH €7 /v (in vivo 5 %) (28175 CYP1A2 ORFBLEFE N T v b
JF RS 2= Ml D NN B A i & - TER S vz NAFL k3 KX U8 NASH R
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2. 7y MZBIF S NAFL 8L U NASH €7 VDR
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AKETlX. NAFL 5 X W NASH (2817 5 CYP 75 1 Ff o 3¢ Bl 22 @) % [A] Bf (2 fEHT
THZEABEME L RIEMBRIELE O 7220 Bl I IFE 7 v (NAFL €7 V)
& RIEAREBE O H 5 BMIFET Vv (NASH £7 V) ORIERE AT,

6 i OREME Wistar £ 7 v & @ & (Control diet; CD) . ®/EN &
( High—-fat diet; HFD ) . #* F+ # = v - =22 J v X Z &
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Fig. 1 Hepatic Lipid Contents in the liver of rats fed with CD, HFD, or
MCDD for 4 weeks.

After feeding the rats with CD, HFD, or MCDD for 4 weeks, the lipids in the
livers were extracted, and the TG contents were measured using enzymatic
methods. Data are represented as mean + standard deviation (SD), n = 6 in
each group. *p <0.05 vs. control.
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3. NAFLB XU NASH £ NWVIZBIT 5 CYP HF RO FEHREE O MEMN
NAFLB X ONASH 7 VBT 2% CYP  FHOBHLEH O ERZH L
NICTHZ LA HEME LT, NAFL/NASH £F vIicEB 55 CYP 4 +1f
(CYPI1A1. 1A2. 2B1. 206, 2C11. 2D1. 2D2, 2E1. 3A1. 4A1) ® mRNA
&% &M real-time PCRICCREMMi L 7=, ZDFEHR. CYP1A2 L4 D CYP 4y
-7 mRNA #(Z. CD R L i LT HFD # (NAFL €5 /1) ICBWTIEE A
EEL Lo =, MCDD # (NASH £5 /1) ([2BWT CYP2C6, 2CI1,
2D1. 2D2. 2E1 B X 341 ® mRNA &0 AFEICH A Lz (Fig. 2), Bk E
WZ &2, CYP1A2 mRNA &%, CD B & i L C HFD # (NAFL €7 V)
ICBWTAHEICHEM L, MCDD # (NASH ®5 V) TIXAEICH D Lz (Fig.
2), —JF. CYPIA1 B X" 441 mRNA &%, NAFL €7V T3 &b L7 -
=DICk LT, NASH EF 2B W TEZEICHM L 7= (Fig. 2),
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Fig. 2 Changes in mRNA levels of CYP isoforms in the livers of rats fed
with CD, HFD, or MCDD for 4 weeks.

After feeding the rats with CD, HFD, or MCDD for 4 weeks, they were
sacrificed, total RNA was extracted from the CD-, HFD-, or MCDD-fed rat
livers, and the mRNA expression levels of several CYP isoforms were
measured using quantitative PCR. Relative mRNA levels were determined
after normalization with B-actin. Data are represented as mean + standard
deviation (SD), n = 6 in each group. *p <0.05 vs. control.
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Fig. 3 Changes in expression levels of CYP isoforms in the livers of rats
fed with CD, HFD, or MCDD for 4 weeks.

After feeding the rats CD, HFD, or MCDD for 4 weeks, the rats were
sacrificed, and liver microsomes were prepared from CD-, HFD-, or MCDD-
fed rat livers. The protein levels of CYP isoforms in rat liver microsomes
were measured using western blot analysis. (A) Typical image obtained via
blotting. (B) Relative protein expression was determined after
normalization with p-actin. Data are represented as mean + standard
deviation (SD), n = 6 in each group. *p <0.05 vs. control
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BELW4A1 ORBLT, BEH & FERIC, NAFL TIEZ{ L2 wvwa NASH 2k W0
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4. CYPIA2 KFHEEYRBIEE D NAFLB XU NASH BIcBIT A3 REEE
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Fig. 4 Changes in CYP 1A2 activities in the livers of rats fed with CD,
HFD, or MCDD for 4 weeks.

The caffeine 8-oxidase activities catalyzed by CYP1A2 in rat liver
microsomes from CD-, HFD-, or MCDD-fed rats were determined by
measuring the formed 8-hydroxy caffeine using HPLC. Data are represented
as mean + standard deviation (SD), n = 6 in each group. *p <0.05 vs. control.
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Fig. 5 Changes in CYP 4A1 activities in the liver of CD-, HFD- or MCDD-
fed to rats for 4 weeks.

CYP4A1 activities in rat liver microsomes from CD-, HFD-, or MCDD-fed
rats toward lauric acid. CYP4A1 activity was determined by measuring ®
hydroxylation activity toward lauric acid. 12-Hydroxy lauric acid (12-OH
LA) was measured using LC/MS/MS. Data are presented as mean + standard
deviation (SD), n = 6 in each group. *p < 0.05 vs. control.
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AMIZ LD NAFL R 2 ER U=, £72. fafiRIime 23/ haik 2 b L 20w
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% (Palmitic acid; PA) #H:fFA M (OA+PA Aff) (OAPA #EkIE =2:1) 12 &
- C NASH M 2 E® L7, Mla~OEERMEIX, OA £721% OA+PA &
L7727 v PAIMREEE AT ML 2 Oil Red O ¥:fa L 72, Oil Red O %4y ¢t i
FHCCERT D ZETHM LA, £72. Ml~ORIEOFEIT, RIEHED A B
1A v Toh D IL-18 mRNA & % i 1) real-time PCR (Z TH#I&E L 3¢l L 7=,
ZOFEFR . OA AMAFMALE X0 OA+PA AT O WFNICB W TH M
~OBERBHEREPIRED iz (Fig. 6),
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Fig. 6 Lipid accumulations in primary rat hepatocytes treated with OA or
a combination of OA and PA

The primary rat hepatocytes were treated with or without OA or a
combination of OA (0.5 mM) and PA (0.25 mM) for 24 h. The lipid
accumulation in the primary cultured hepatocytes was examined using Oil
Red O staining. The amounts of stained lipid droplets dissolved in
isopropanol were quantified using spectrophotometry at 540 nm. Data are
represented as mean + standard deviation (SD), n = 3 in each group. *p <0.05
vs. 10% FBS-Williams’ medium E alone. OA, oleic acid ; OA+PA,
combination of oleic acid and palmitic acid.

IL-18 mRNA Rl FH#NE & il LT OA+PA SR ATl Il C 0 247 i 72 1Y
MzB»E (Fig. 7). ZHDOREL S, OA AR T ILIEO 72 W EH %



FEM . OA+PA AT HIILIZIEN O HERICMA TRIENFEE S IoMiaToH
HZEBRBENT, (o T, 7 v b OA AW HIRES 2R T X KIE /R R 15
D7 NAFL &M e . 35 K O° OA+PA £ fif 14K 55 2 T M B 1 X NE NG & F8 & RIE 23
B &7z NASH Hilile &t A7 L, £ 7 /VICEB T 5 CYPIA2 O X 37 F
& % Western blotting (Z CHEMRFT L7z, ZORE. CYP1A2 BH &IX., OA
AT (NAFL Bl i) (2B W THINL 7228, OA+PA A nilit#ila (NASH
M) <iEd L (Fig. 8).
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Fig. 7 IL-18 mRNA levels in primary rat hepatocytes treated with OA or a
combination of OA and PA

The primary rat hepatocytes were treated with or without OA or a combination of OA
(0.5 mM) and PA (0.25 mM) for 12 h. IL-1f mRNA levels were examined via
quantitative PCR. Data are represented as mean + standard deviation (SD), n = 3 in
each group. *p <0.05 vs. 10% FBS-Williams’ medium E alone. OA, oleic acid; OA+PA,
combination of oleic acid and palmitic acid.
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Fig. 8 Changes in expression levels of CYP 1A2 in primary rat
hepatocytes treated with OA or a combination of OA and PA

Primary rat hepatocytes were treated with OA or a combination of OA (0.5
mM) and PA (0.25 mM) for 24 h. The protein levels of CYP1A2 in hepatocytes
were measured using western blot analysis. Relative protein expression was
determined after normalization with B-actin. Data are represented as mean
+ standard deviation (SD), n = 3 in each group. *p <0.05, vs. 10% FBS-
William’s medium E alone. OA, oleic acid; OA+PA, combination of oleic acid and
palmitic acid.
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HEBLTVWDLAMREERRBINT, 2D Z &6, NAFL B L ) NASH £
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77 XU — ORI R RO E R ERRAIE. S 5121 NAFLD J 0 i 2
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B o 7 WHE AR T NAFL € 7 V8 X OVRIE /LR 72 & NS RR#EL & fF
INEMiIF& NASH =5 A h FhER s ni-,

CYPsrFHEd 5 5 CYP1A2 O F Bl /1M 1L NAFLD J% Bl 9] #1112 & 72 5 NAFL
HIZBWTIEEZ Yy NIFLO bFHEE I, RIE/HMEBG B L OBRMELE LD
NASH HIIZEB W TIIHICIEFEH LV B TT 22 20 THLMNZ L, %
72. NASH 287 5 CYP4A1 ¥ BL/{EM D LA 13 NAFL 7> 5 NASH ~ @ J7 H
ERICEET A LD EHEINT,

7 » b NAFL £k $ X O NASH £:ffi i 2 72 in vitro Mifld 325 R IT W\ T,
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A IND I ENEIESINT,
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It ZRHZLERS DL ZLEZIRBTLH2HLDOTH S,
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