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Abstract

Vitamin E is the most important lipid-soluble antioxidant in the body . The
previous study showed that the retention of dietary vitamin E in rat tissues was
affected by dietary frying ail , but the mechanism is still unclear . The purpose
of this study is to investigate the effects of oxidized frying oil on the expression
of protein and genes relative to vitamin E metabolism in rat liver. In experiment
1, three groups of male Wistar weanling rats were fed the control diet (CO ,
containing 15% fresh soyben oil ) or test diets (FO and FOE , containing 15%
frying oil ) . Frying oil was obtained by frying dough sheet in fresh soybean oil
at 205t5°C for four 6-periods . The FOE diet contained 100ppm vitamin E
which is about 2 fold of normal vitamin E levels in control diet . After 6 weeks
feeding , rats were then moved into metabolic cage to collect urine for 24
hours . Urine samples were analyzed for a-CEHC ( 2,5,7,8 - tetramethyl -2-
(2’-carboxyethyl) - 6 -hydroxychroman) content . At the end of the feeding
period , the rats were sacrificed and blood collected and liver were excised for
various biochemical analysis. The plasma a-tocopherol concentration were
significantly lower in FO and FOE groups than that of CO group . Liver
o-tocopherol levels were significantly lowest in FO group among the three

groups . FO and FOE groups showed significantly higher liver TBARS



concentration when compared with the CO group ; The CAT protein levels in
livers of rats fed FO and FOE diet showed significantly 3 fold higher than that
of CO group . The amount of urine a-CEHC in FO groups were significantly
lower than that of CO and FOE groups . All the protein levels of a-TTP
CYP3A1l and MDR protein in liver had no significant difference among the
three groups . The frying oil diet could promote the lipid proxidation and induce
the protein levels of CAT in liver ; but did not ater the protein levels of other
proteins relative to vitamin E metabolism . In experiment 2 , rats were divided
into 2 groups (oxidized frying oil , O ; vitamin E-stripped fresh oil , C) and
a-tocopherol were also collected . The results of liver a-tocopherol , TBARS
and protein levels of CAT were similar to that of experiment 1 . The O group
showed a significantly increase in liver PXR mRNA expression . The mRNA
expression of CYP3A , the downstream gene of PXR , showed no significant
difference between the two groups . In conclusion , the mRNA expression levels
of PXR wereinduced by oxidized frying oil in rat liver . The excretion amount
of urine a-CEHC , and the protein levels of a-TTP and MDR in rat liver were

not influeuced by oxidized frying oil feeding

Keywords : oxidized frying oil , rat , vitamin E
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a-CEHC 2,5,7,8-tetramethyl-2(2’-carboxyethyl)-6-hydroxychroman
o-TOH o.-tocopherol

o-TTP a-tocopherol transfer protein

ACO Acyl-CoA oxidase

CAT Catalase

CYP Cytochrome P450

GPx Glutathione peroxidase

GST Glutathione S-Transferase

HDL High density lipoprotein

LDL Low density lipoprotein

MDR Multi-Drug Resistance

SOD Superoxide dismutase

TBARS Thiobarbituric acid- reactive substances
VLDL Very low density lipoprotein
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O o T S f“‘@ﬁp VR A RIS R P > H]] hydroperoxide b M=
EEKETCRE IR i LR ST IE S S CHE
AR P TS R i P~ B l"*ﬁqﬁa%‘“‘%ﬁgﬁﬁ IR T RS

ST Sl A SR e R S I e L e 1
FY T SR T o A B PR SR A VR o T SR T IE

nHEI’%F[HI ; IF“E'HE:?E”%FIFFF@TLT@bf?LF'}J?JFBAHWT ALyl G2 3



IR B R R [ IR ¢-TOH I R L S

(34) .

(Z) THEER A HEARY YR

SR A S P S SR o gtk 9 R
, ‘[‘:‘[ =4 i = e LT v
> TURUN T il s (PRI sy (R~ BOREIRITRESR 6T V93> » Huang
S TR IR A PR AR T 1 CYP 450 [k 1 phasell sk
@) L r L} t
3{# WL AT SR CYPBAZ W CYPCIL ;l/iﬁ[gk(?’) - 1
CYP2B1 ﬁ;f@? « CYP4A1 EE"@TB MRNA %EH‘*@*‘E*ZEI’?I’?%;@(%' 37, e
iEli%;iF’ﬁ [R5 CYP3AL - CYP4AL ~ CYPAF - CYP2EL & GST $L[HpuzH® -
[N i A CY Pk I bt Ry sy F sk (o780 -

B A TR T A P R Y e
(39, ﬂEdJJEFFUTI/ ?F“,L L *‘Eiﬁlﬂlrﬁ“‘] PPAR« 2?, (“P1 > ﬁfﬁljﬁlgﬁiﬂﬁ’ﬁ PPARo
%‘iﬁl[ﬂ (Acyl-CoA oxidase = CYP4ATL) mRNA S IpIEHE terop FIILF‘AFIJ fLAE

HES 7 i =S L PO
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T SPHRATEN R ST R ) ST B
[ T PR g S TR (s CAT oyl - 09

F\/[E[[rﬁ SOD ﬂl GPx jfl[‘ﬂ:,ﬁb ]'52(44) 98 ﬁlﬁﬁkl%{r’::& =2 E %}[kﬁd( 2 .

(=) “HpgR AP ED et % E VYR

F'Jiﬁ FE?E"‘AEF % q,J/I?‘E—' :’r R Ol X E?FV[LL ,@Elrﬁ‘r@ RS
BT o) o zaki S0 0 TN ELAR AYEIAR A ’ﬁﬁﬁfiﬁiéﬁi
WS S E R RO R YR R % E
1% %J%J( ) . Liu I Huang Eﬁ%”ﬁﬁ”@f’%‘ﬁﬁ IEEqFI@Tﬂlqrii% E V9
relfests - FEGES F B PRI pUE PR R AV 60%6 F‘ > [P R
FALEH1) o-TOH F‘j%%?‘[%)ﬁ"ﬁ’ﬂ?ﬁfiﬁl“”(“z)p P g I I RLA R
AaAGE Sk BN EEFVETRURIN < Liu F1 Huang I 171 =45 AR 1
VAt S B I PRRI S B SESEIAT Y o-TOH [8 (e
A R B TSRS S B R REET > A9
SHC A0 LS [ 0 PP FCBET % E ORI U AR 0 35%° ¢
V] PR Ve A (R (SR S BV Sl S E

B YB3 (Rl %rﬂ[t‘r‘ e YA
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= B

PSR A SR ST RES e B PR RS, T
S KR EAES S B FPEINN DR o F I RN — L
[ (At 3k B Vg [fRi=D 9 BR ﬁlfﬁ*ﬁ&*ﬁfﬂ Wi I (D) ESRE
* E PV AHliE ?‘égﬁiﬂﬁﬁ CYP3A GV H FJ“ » FHIFR FJ““PJ BIL
AT Sk ERVESBE TR RET kB B PERTEIT I - (2) Ko
At Sk BACH R =3 RHIPOERE R o PEdn T B AR S B AR
PRIV MDR SAZHE I M iy MDR AR it
& EVERN-(Q) RLETRENES (I A& S EpIfET ] MY R o-TTP
AUAILE o =15 aTTPaG;hF“;;f ] SRR AN o Ejfﬁr}uf’” R E]
(5% - a-TTP mRNA %s;hgm @9 pw”‘e;gng ST ETE S Y [
IF=HERTE “rﬁ B a-TTP VAIFLEN YERET 2 ERUELEZE
PRIF= ¢TJI“J’-’1::'“THH1IEH T [F' AUsiet 3 E A (WFI:J"T‘]‘J[,ﬁ;'%ﬁ“
% E BRI FIRES Sk B0 SR TR A RS % B
l’*?ﬁﬁﬁ‘%ﬁﬁéfl@‘?ﬁi PRIAZR VB2 -
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ST W FHRE
- WERBHER
WER- 11T RS Sk E WA DR ECEISHES S E PRI

fi| PR e A sk B pOFTEBIN > R R
h E FOROFATEI 4 T W] - £ A wenobiotics 1T
T MR BP0 9 P SBR[ N L % o B
FOFO8E I (ST RS S B [EU% o [ o WERE | IORRRER A Al
PRES % E PRIV R 4 PR BRI AT e

& BERVEERBIES I~ PREAAlpese (BRI S0 5 (a8 S B pEpEpttd -
FITEIRIRES S B Pl | U pimfias— 4 57 (N4 2 ] f/lz%
- Al IIFFI;HJ:E% E‘%FP Jlj*ﬁ}][[ I/{”[’}J“ E{/,%FE&:{‘(/[I_‘\ :
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Wistar BE5-sffl 21 &

FriE) (CO) FEf (FO) FEf1 (FOE)

n=7 n=7 n=7

CEHE= P E S

CO, 2 EIfjij— U588 24 /| [ hik

e |
CO &Kl 1.Creatinine
2.0-CEHC
g il s R S A
e ] =
1. Albumin 1. a-Tocopherol
2. Triglyceride 2.CYP3A1 - CYP3A2 -
3. Cholesterol CYP4A1l - MDR ~ a-TTP
4. o-Tocopherol SOD GPx & CAT jrF !
l: I EJ 7J 7PT
3. TBARS

A 65 HrERet
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WERD MBS RES R B BRIEIERET R B OB
FIOediBee- RURAES e B IR ICEi lEsy - B e 2R

BRI B S B IR ] o PP SRR

-

RN T A S E R (SRR RS ke E O I
T+ lﬁWFIJ\E{i » I @IW@E&T et = Eﬁg@ﬁ:ﬂ [/Jl/é%grsimg—z{u B T F,?T
[l o SF R
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o
Wistar #2778 13 &

P =i
(C)n=6

0
Bl [§

X[

VIS I R o= TOH (92 A <k B = K3 »
P - TV BT EEL 37mg/kg body weight (FHE - S ETETH)

CO, 2 U~ -l 24 | i plifk

[?%ﬁﬁ ] [Tﬁﬁﬁ ] [wﬁMﬁ]
1. a-Tocopherol 1. Albumin 1.Creatinine
2. gi zﬁ; ) 2. Triglyceride 2.0-CEHC
CYPAAT - 3. Cholesterol K /
SOD - GPx 4. a-TOH
¥ CAT jif | \ )
[: [ EJ 7} 7PT
3. TBARS
4, PXR~CYP3A1l
~CYP3AZ2MRNA
73T
\ A/

j B #ER- #EDa
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= g

Hﬁ’%ﬁé?hpiﬁl (26 “HEE =) F P LNE 40 oy WRE 9 )
sk Sl DISURPREIEY R AERT 20555°C o fHIIEER o ZEA B
(B SEIVRORIEL 1500 2 Pu A RERS - 200 i p ipbe ~ 5 2t e smp Al
600 ZF| ML= o NIEHF AR FF = ob 28 F D IHRERS A B, 015 5]
PUIERL > ISR 10 25) Y A5 ST RIS e
R T FEEEGEERH o 2 Ay SRS R IV Bl
ARNIREA ] R SR AL BP0 24 L AT

BRCE ORISR B I 20T (W o BRI -

= RPES % B VFER ROPPVEE

500mL FiE g B> ot SRR 500mL n-hexane ' (3~5%)  30g iU
It 35 P - SRl REGEIRG 2 - (B3 R fE - 91 VST
37°C NF N REE A 1@% (I E1% n-hexane [ > 9= /| ) » #
O ERIpRRE S S B Vg Dol < JRjE SRS -20C Il P e

EL AR - B -
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P~ ER R FOTEE
R
BAPRIPYVEL 2 A 7Y (A8 AIN-76 (American Ingtitute of Nutrition ,1977) ficl

s f‘Eﬁ@%ﬁjﬁZ’ AR 7Y 53 ﬁlljfﬁ & 5rf I (MP Biomedicals) ~ = £ ¥#55 (MP

Biomedicals) -~ i (MP Biomedicals) + AIN-76 {7 ETiH &7 (MP
Biomedicals) - AIN-76 & iEJF,fVJ (MP Biomedicals) ~ 'l i [k

(Sigam) ~ JEfF (Sigma) ~ all-rac-o-tocopherol acetate (MP Biomedicals) - }[ﬁj’ﬁ
FEBLT AR (M3 3 Hﬂﬁmiﬁ““ﬂ S IR HIEF T 15% Y
SRR -

L=

AR Rl £ A2 Ry (A AIN-93G (American Institute of Nutrition,1993)
il l’ﬁaﬁ@lﬁg’ AR HY 55 ﬁufﬁﬁg}gfl (MP Biomedicals) ~ = £ 45 (MP
Biomedicals) ~ M¥f (i) - 5% (MP Biomedicals) - AIN-93 i} Tl
Fﬁfﬁa (MP Biomedicals) -~ .74 3 E ViEd iﬁif,#ﬂ (MP Biomedicals) -
B % (ICN Biomedicals) + J& % (MP Biomedicas) + TBHQ (MP
Biomedicals) + ¥ FEESIHHR] (M 10 P i 15 o B () b=

7155 Wl lS%FI@Fﬁ?Ej%&%QE@E 0
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HEREIPIER N Wistar 7 BE92E AR 21 € [P IGER] & PR

L;l'

Sl TS SGERSER R o B MRS R DR 7 B ST
g4 CO ~ FO X FOE = — 7 grfegaF g;;;ﬂg;wafa fﬁ'fﬂﬂ@ﬁl%ﬁ?ﬁ\%%ﬁ&rﬁ
L PRI RRERAT 2552C - SRR 12 TR - B9 BCR S

PR » 5 23 SR EIVE - DT R 2 -

-

WERpYPIRH | Wistar il -+ BEFTEIENEL 13 € P19 & PR
SRL e gl SRS AR FMEE RS BT > CRE 68 - OAN T
ESIHERA C & O I7 AU ERETR| © TR EIPIS I E T ] S
A » PP R R AGRE 2552°C SV R 12 TR - SR AR
[ Iy > & 2-3 R e RV ED Eliﬁlq:'%«— MIRE > B 42

—

BRI ST 0 5IpE o TRE fﬁﬁb‘“wﬁ‘ ¥ EL o-tocopherol (ICN)
a-tocopherol . il 5] L3 a-tocopherol iF«Jb“ At R E =K (MP

Biomedicals) f[1 - [R5 % 20 mg/mL 1= 55 « 1= SRR R ST

A o EIFFET CdiRR- CO Atk FO A& platd 3k E EIVEIEL 2.65
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mg/kg body weight » [y VA F S E#TVE!EL 37 mg/kg body weight - [F=

T A P -

4 g
FUpIR R 42 SEE - B SER 24 TRR () 12
B BRTRIR R B 12 TETIEA) o iR OO,
EL »%'T”VE#J‘#JF‘E‘Q o I F» . t] EDTA pu#R ™ & (9mL monovette,LH
Luer,Sarstedt,Germany) 1+ @ﬁﬁ@?{/j' » TELA N T 3 das 01
PO B ¢ =P 1EmL BT S AHE T kR W
h -80 > fHETE RNA VAFEV o S5 4 o SRRy M el s - phgT»
3.59 ﬁiﬁ,%ﬁ/‘%iu SGE T ) FJI F ORI 5% TBARS b%JﬁFﬁI%%r‘?ﬁFE‘
YL STRIE PRV AR S BRSBTS - VLY
k= EDTA JH =i 0 ] 3000xg #E= 10 75 &) Pfiii"ﬂf%ﬁéf%zfﬁ{#

20°C IJ PS¢

= s BT
() i
o Py SR O S - 24 P A S SR

B s e S C (100mg/mL) FEEs TR 13 RGO EE

20



12 ) E?t]li'sfi% A o B LEFEIVEIRGES S C (Final 10mg/mL) A pH

% 40P BRI 20C iy o SRR VISR i A B T -

(Z) P pRE 5 A
1~ R

A Tt R R T BT RL T [l 5 Y BROR R (cat NO.
CR510,Randox,UK) © "RUZE! E5 T T ﬁ@‘[‘%?ﬁi?z@*&* 'ﬁ'fﬂf%f', k7% (picric
acid) ¢ BN IORE AP0 o FHI AP0 SR T
492nm I Rk o PR PR SRR R R PR - AP
Hi e R AL A o I AR DR A 15 53 PRI -

2~ HiE

AR 12000rpm #E< 5 536 > TR B0 [ o 2 1mL A
[l oA Y=k (2mg/dL) FY 1A R l/?[?,i’f[! » gt ImL '] picric  acid
(35mmol/L) #! sodium hydroxide (0.32mol/L) %’“’EE‘;*%?EJF‘]L‘/ Eazli 3@{*} By

30 FYEFIIFA [+ HPN [ AL 2 SR AR PN il A2 -

3BT
Astandarg OF Asample =A2-Al

Creatinine concentration(mg/dL) = (Asampie/ Astandard) X2

21



=) 4k a-CEHC F',E% 717 (total a-CEHC)
PRI
1~ 4k

TV ImL ?{fﬁfﬁﬂﬁ" 50 mL " E Pk ﬁ Stpopt AmL o 12M

t‘l&

HCI + JfL A5 50 5 1) 050 o et | ) SPIE, T P BT VU,
< HE - i 60C NF@@% 1 ﬁﬁiph F' FI90 " 9mL diethyl ether
EEFIV EFE 15T 0 ') 2000 rpm EEe 5 558 o TV High 6mL =3k
ST P I DR o 1) 200uL WREAEIRNE © SRR

i%lirf HPLC J}T’? °

2 ~ Mobile phase =]

Methanol / H,O = 43/ 57 » ~<ffI£> 50 mM sodium acetate » pH 4.5 ; “[<}f!

Fi
Fiel o3k B2V 12.31 g sodium acetate (Merck) F«#ﬁ[i' =R (IF‘*Eﬁ
pH 74£% 8.6) » I') Uﬁfﬁ&%‘ﬂ pH ffi= 45 F|I']Z “vfigi= 3L > Vgl
0.2um SEIRCHOETRC. B2 FEET BT R ] e PR AT o 2
1140mL ~f=4!> 1™ 860mL methanol (Merck,LC %) » E#FE £% 2L - I'] tir bar

AT LR IR B Raa T HPLC ] -

22



3~HPLC

Jasco PU-980 intelligent pump

Jasco 851-A S autosampl er

Column: Keystone BetaBasic ™ 18(5um)column
Flow rate = ImL/min

Injection volume = 20uL

=% ™ a-CEHC iﬁ*ﬁF-’f E?*] [t (retentiontime) 5% 23.58+1.83 ;&

4 ~ Electrochemical detection

ESA Coulochem II 5200A €l ectro-chemical detector
Guard cell = 250 mV

El1=40mV

E2 =150 mV

R =50 nA

5 - YRV g

PRI 2 ] RO TR SISCR.L A I 53

RTRN

6 SHET

a-CEHCegonm = 3230 cm(mol /L), MW=279

23



s SRS
() P A B
1~ FCH
25 | Enzymatic Endoint Method J\;ﬂ I Fé[ N7l RANDOX(FA»’l Cholesterol
esterase » Cholesterol oxidase » peroxidase > Phenol  4-aminoantipyrine) » %!
Cholesterol ester ~f<i# - & (> > i*'r}{fj;?n [ P2 (Ho0,) fllAg 7Y 5 37 e i
Quinoneimine » 4% 500nm ™ YA fifl o

Cholesterol ester+H,O Cholesterol esterase > Cholerterol -+ Fatty acids

Cholesterol + 0O, Cholesterol oxidase >ChoI estene-3-one+ H,0,

2H,0,+ Phenol +4-Aminoantipyrine Peroxidase >qui noneimine+ 4H,0

2~ HiE
A 10pL FY 10uL AZE R S ImL e T (ﬁi[ﬂwﬂ) 1E Fﬁ,m

AN 10 538 R 500nm VR fifi (RS 1T TR ¢

35T

Choesterol (mmol/L) = (Asampie— Abiank | Astandard— Abiank) X5.17 (mmol/L)
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(&) = fﬁiﬂiﬁ@‘ﬁﬁﬁﬁﬁﬂ%
1~ FCH
Fx ©] Enzymatic Endoint Method | ﬂJ F% V2% RANDOX ( FA'
Triglycerides » Glycerol-3-phosphate > 4-aminophenazone » 4 chlorophenol) »
o1 Triglycerides i « (% » YR F (P (H0) SIS ¢
Quinoneimine » 4% 500nm ™ YAl fifl o
Triglycerides+H,O Lipase  glycerol + Fatty acids
Glycerol +ATP ﬂ» glycerol-3-phosphate+ ADP
Glycerol-3-phosphate+- O, ﬂ» dihydroxyacetone-+ phosphate+ H,O
2H,0, +-4-aminophenazone-+4-chlorophenol  POD

guinoneimine-+HCI +4H,0

2~ Hik
A 10pL FY 10uL AZE R S ImL e T (ﬁi[ﬂwﬂ) 1E Fﬁ,m

AN 10 538 R 500nm VR fifi (P 1T IR ¢

3 ST

Triglycerides (mmol/L) = (Asmple — Ablank / Asandard— Ablank) X2.29 (mmol/L)
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(=) P i
1~ 3k
25 | Enzymatic Endoint Method J‘Jﬂj F% 2V RANDOX Cat No.
AB362 (FA»’I Succinate buffer - Bromocresol green » Brij 35 & Preservative) -
}lﬁ’ BCG concentrate 7% 7.5 fﬁflﬂﬁ?,@ EEVk > Ju 'ﬂff 10uL 7Y 10uL #5295

FF'#' > it 3mL Eﬂl‘;gn:ﬂﬂﬁﬁif TaE LE_F% 15 57 Ef e 630nm b ke Sk fiff o

23T

Albumin (g/dL) = (Asample— Apiank / Astandard — Ablank) X45 (g/dL)

(P4) ZHHES R E R Rl
1~ 43

V02 mL "E rﬁ””‘ﬁ’ﬂ’mj CHTH o T 2mb 5 ﬂp‘lﬁ(ﬁ 1%
pyrogallol > }{Q’K@E@!) » ImL L EE97 ) > 0.1mL 6N HCI 1%2?%%@ 0} F
UpremL - 15 (7 0.00125% BHT) Wrlfeeili 1 73 ik > 5 3000rpm 10
TR TV et e Bl = 7 RGBS AR iz Bﬁi”ﬁﬁﬂ ° fot

O Il P - S HPLC 5370
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2~HPLC

HITACHI L-2130 pump

HITACHI L-2200 autosampler

HITACHI L-2480 FL detector

Column: Mightysil RP-18 GP 250 -4.6 (5um) column
Flow rate = ImL/min

Injection volume = 20uL

Mobile phase = Pure methanol (J.T.Baker,LC %)

T Excitation 285 nm  / Emission 330 nm

3~ B

$27] HITACHI  EZChrom Elite software 3.1 4555 (5 )}

4~ 5T

- TOHe50nm = 3260 cm™*(mol/L) *, MW=430.72
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Te~ FRoitr
(- ) BiprE
1~ FrEEk
25% (w/v) Homogenate (3.5g 4 tE! = 14mL)

HEEER (0.01M Potassium phosphate buffer)

2 el &t RE
K,HPO, (J.T.Baker) 1.07g
KH,PO, (J.T.Baker) 053¢
KCI (Sigma) 115¢9 1.15%

i 800mL g J< > I' KOH 55 pH = 7.6 F/|]'] i =51 = 1000mL

2~ PMS

9y OmL JF TR > 1] 4°C 10000xg (12000rpm) 20min » 2 _-iE5[EG PMS

3~ Cytosal
;{5] PMS IV 6 mL %%ﬁqﬁ?ﬁguﬁ?@'#?ﬁﬁq@%ﬁgu% (Beckmen) fl1> &%

4°C100,000xg (47000rpm) E& 1 /[H » T AT YT (cytosol)

4 ~ Microsome
AT S i > HTi pellet Z[]£% microsome Y[ 1mL microsome

suspension buffer I'| parafilm $f= - {4 -80C e o
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Microsome suspension buffer (0.05M Potassium phosphate buffer)

FA' 1ImM EDTA

i s
K,HPO, (J.T.Baker) 6.2292 g
KH,PO, (J.T.Baker) 1.9376g
EDTA(Riedel-de Haen) 0.372g

i?\ﬁ? 800mL &g~ > I') KOH

(5) THRES 3 E BRIIE

1~ H#E

& pH % 7.6 F|I'f Sfi-l L1 % 1000mL

TV 0.2mL EEERASE 2 o TR FE et 2mL %’l‘éﬁp‘r*%(ﬁ 1%

pyrogallol - Efl’:\pﬂﬂgﬁ) » 0.2mL KOH (60% KOH) i =/I"] 70°C "J‘\Iﬁ"{%«?ﬁ 30

m(]NF‘h F‘ Flopimb & gEs" < > emL 1 5k (F' 0.00125% BHT)

AR 1 53 > #5 3000rpm 10 3 gk - T it Bt Sml = 7 Sla

T AR Pz R - AT dmL PR £ HPLC )

P oo

2~HPLC

HITACHI L-2130 pump
HITACHI L-2200 autosampler
HITACHI L-2480 FL detector
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Column: Mightysil RP-18 GP 250 -4.6 (5um) column

Flow rate = ImL/min

Injection volume = 20uL

Mobile phase = Pure methanol (J.T.baker,LC 7*)

Frok =< Excitation 285 nm  / Emission 330 nm

3~ D

FRH | HITACHI EZChrom Elite software 3.1 453 =i 55 o

4~ Sy

- TOHe60nm = 3260 cm*(mol/L) ™, MW=430.72

(Z) bz (Western blot) 5574 CYP3AL - CYP3A2 ~
CYP4A ~ o-TTP ~ MDR1+ CAT - SOD A1 GPx if 174!
R R
1~ FCH
SRS ETT ] Lowry method (1951) <Y o jF=5 £ Biuret 3931 -
i mes == %@%%E‘%?ﬂﬁ% % (Cu*™=carbonyl groupi; ﬁ‘,) R

Folin-Ciocalteau 47|17~ phosphomolybdic-phosphotungstate {=*|i% & B

IPIRT B 660nm SE ek o 5%@5@?@{%7‘;@@(% F—[fyu:r 1 o
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2~ %Fﬁp
Reagent A : 0.5g CuSO, + 5H,0 + 1.0g Nas-Citrate
') 258 &Rl = 100mL

Reagent B: 20g Na,CO;3; +4g NaOH I'| 25~ EEi = 1L
Reagent C: 1ImL Reagent A + 50mL Reagent B

AT T
Reagent D: 10mL Folin-Ciocalteu’s phenol reagent + 10mLH,0

KT T

3~ HEF
B oA 20 0.5mL +Reagent C 2.5mlL % ?ﬁiﬁiﬁfﬁ; - {810
748 2 F )7 Reagent D 0.25mL FEllfhf# o [l 20-30 534K » Ik

il OD660NM -

if VRV
1~ FeH

P VETT OISR ORI pH T - B pH e pl
M P TR R SR b6
Rl e et R e S LU SRR

==K EIT@TBJ 5 -14@5&5#0
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2y

SDS Tgﬁ%%ﬁ%ﬁﬁ#ﬂﬁﬁﬁ (SDS-PAGE sample buffer, 2X)

et g R
Tris-Base (J.T.Baker) 309 125mM x 2
EDTA-2Na (Riedel-de Haen) 14.8 mg 2mM x 2
SDS (Sigma) 409 2% % 2
[-mercaptoethanol (Sigma) 10 mL 5% x 2

g BOML VA B pH 0% 68 1 o FIY-fLE % 100mL ¢

SDS ¥ | E2Ek (5X stock)

et g R
Tris-Base (J.T.Baker) 545¢g 90mM x 5
Boric acid (J.T.Baker) 2489 80mM x 5
EDTA-2Na (Riedel-de Haen) 479 2.5mM x5

Uil 800 LY » 1| HCI G pH % 8.4 FJEhIZ 1000mL -

[UHIEAR 5 £ > 207 0.1%SDS -

T IR PR (A+B)

40% (w/v) Acrylamide-Bisacrylamide (29:1) solution (amresco)

7) E’iﬁ%ﬁﬂ & EAfk (Separation buffer)

8 i L
Tris-Base (J.T.Baker) 90.8¢ 1.5M
TEMED (Sigma) 1.8 mL

J[i=f 300 mL iﬁPﬁimg » I'] HCI l%‘ﬁ pH ffi= 8.8 F|Ei= 500mL -
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FErht 4°C ﬁF’JE'J - (TEMED=N,N,N N -Tetramethyl-Ethylenediamine)

£.& BEEETR (Sacking buffer)

et g R
Tris-Base (J.T.Baker) 69 0.5M
TEMED (Sigma) 0.4 mL

Urf B0 mL i 1) HCI Gl pH % 6.8 FTEI% 100

mL - Gl 4°C ] -

20% SDS 1

TV 20 g Sodium Dodecyl Sulfate (SDS, Sigma) i?ﬁ’)ﬁé‘ 100 mL B[~ -

10% APS 14k

IV 1 g Ammonium persulfate i?w;’if:” 1mL Z5EFf1 ﬁ?@%eéﬁclgg o

SR TS 5T (20d plates)

Separation Separation Separation Stacking
Component 12% 10% % 4%
A+B(C40) 2.4mL 2mL 1.4mL 0.6mL
Separation 2.0mL 2.0mL 2.0mL -
buffer
Stacking o - - 1.125mL
buffer
SDS(20%) 40uL 40uL 40uL 23uL
H,0 3.5mL 3.58mL
APS(0.05%) 50uL 50uL 50uL 50uL
Final vol. 8mL 8mL 8mL 6mL
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3> F%ﬁ;r

SRR R~ ATVRTTES PMS rp 1T AL 2 Fﬁ} SDS i
?:irﬁiiq ek > HT 95°C MF‘ 5 58 Flpt U7 ’F’E‘ﬁﬁui%_i}\%[
FASIEE T V= 7 BIEG 10 pg - 50 pg K 150 (REjTEESN ] SDSPAGE

jfé_l:fﬁ‘-lzlfg’?"?ﬁﬁi ’ E‘[ f_:” uﬁ'lﬁjj;}gﬁ[ﬁg}:ﬁ y ;-)ﬁ'l}%T 70 7}% o

e ETRH]
1~ FUCH

?”Fljﬁrf l@ﬁ: SDS ,Q);L_EEJ THJ FIF‘”A”H I @H‘E}JF'J@%’ ,}HWFE [—EJ
S VETEH|E] PVDF (polyvinylidene difluride) 5 » PVDF JifL- A

AT ﬁ;g’ﬂ@?ﬁ% N2 E’ygsziﬁvﬂgcﬁfk[ Syl S vg:,ﬁ o

23y

BEIH#2 &k (Blotting buffer, 5X stock)

2 il el &t RE
Tris-Base (J.T.Baker) 15.15¢9 25mM x 5
Glycine(Riedel-de Haen) 729 0.192M x 5

J[17f+ 800 mL i?ﬁ’ﬁjﬁ » I'l HCI rﬁrﬂ pH {fi= 8.3 F|El= 1000 mL - ff

HIRHRY 5 l’ﬁ > U 10% (viv) I o
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3~ HiE

A PYDE B (I PIERERER Sk 1= 1%) Jsqe v fEH [ ik
(Blotting buffer : 25mM Tris, 192mM glycine, pH 8.3 » FA' 10% Methanol) 30
VORI EE PVDF B e (I PRg) - AP 25 (semi-dry)

=

HFIE (Amersham) ') 65 75 [Eift )] 50 514 -

BB

- B

10X Phosphate buffered saline (PBS, pH 7.0)
E7S P £
ﬁﬁﬁ#l P'JEI£
NaCl (Riedel-de Haen) 15.219g
NaH,PO, (Riedel-de Haen) 312¢g

U= 800 ML i - I HCI Ffr pH {fi% 7.6 F| k1% 1000 mL - i

% 10X stock fﬁjrﬁ ) f%ﬁ»)ﬁ{‘ 4°C ﬁEJ B o

PBST (#} 0.05% Tween)
JFf 10X stock PBS ik » '} = KA 10 fif o F] 1 0.05% Tween

(IT.Baker) i f84 5 -
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FETE (NET)

et g R

Gelatin (J.T.Baker) 5.0g 0.25%
NaCl (Riedel-de Haen) 17.59 0.15M
EDTA.2Na (Riedel-de Haen) 3.4g 5mM

Tween 20 (J.T.Baker) 1mL 0.05%
Trisbase (J.T.Baker) 12.1g 50mM
i?ﬁ’ﬁjﬁﬁ? 1800mL~f<f[1 > r%ﬁrﬂpH [+ 8.0 » F|tEl= 2000mL -

* Gel ati nﬁﬁ“fﬁjf%ﬁ H [ Jjﬁﬁiﬁﬁjﬁ

2~ HiE

fHH =V PYDE ] PBST = & > 5% 10 5384 > FIFTNET
7 4°C Mo SESIREEN] o [GET o FIFE NET > Yt - SR
e 1 PR ] OPBST ¥E 3 %o &0V 5 Y P D AR
Ml 1 PEE 0 1) PBST B 5 W BV 5 SiE s i ® 2 mL

ECL-Plus i5j ﬂgl’ﬁ (Amersham) ~ s 5 55 & s I B BERY ~ R o

N TR IS UVP Y R T T

3~ PRI W AR
FRERE (R M INETARRE > i s 1 1)
(1) — A CYPBAL~ CYP3A2 (Chemicon)

CAT - SOD1- GPX1 (Abcam)
a-TTP®?
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= éeﬁﬁu’ﬁ‘% : HRP-Goat Anti-Rabbit 1gG (H+L) Conjugate (Zymed)
(2) - AP @ CYP4AL (Daichi pure chemicals)

ARy ¢ anti-goat HRP (KPL)
3 - ?&?}Uﬁ%} : MDR1 -~ B-actin (Abcam)

= ;&Wﬁg : Mouse IgG antibody (Abcam)

(P4) F-38& TBARS H&1V5itr
1~ FCH
RS VTS (29 250 i SRV U o pls -
T [ > (1% % MDA (malondialdehyde) - [ij MDA 1% TBA
(thiobarbituric acid) ~jEek & TBARS (TBA reactive substance) - 1[]

MDA+TBA—TBARS -

2y

04%TBA : Vi 02N HCI HErIEI - HEL
10% TCA : i i)

0.29 BHT : i 95% {['k

E}Jﬁ%ﬁ[& TMP (1,1,3,3-tetraethoxypropane) 3?7’15:” 0.01N HCI
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3~ HiE

TV AMLF ST o S ImL 10% TCARE A = » & 10,000
xg 10 534 3 ik ImL > ¢ 1mL TBA % 0.1mL BHT g3 » 4% 501
1 'J‘E?*] o Yﬁﬁﬂ%’ﬁ[l *2mL Isobutanol EF Jv EPS > 5 (10,000 xg 10
53 &) o IV g Pl A (ERE I i@éﬁ%@_ : Ex 515 » Em550© -
4~ W ELET
(—) UV233 e fiff &
1~ FCH

iElﬁF@?& [ F’ﬁifgﬁf conjugated dienoic acid » E 73 233 nm €3 F |

i
H 5 UV233 R il o % % conjugated dienoic acid fluE= ] -

FOLRNS PR R, © i (F4019) > 1] n-hexane 7Y

=HEN V 27 5 I'] n-hexane [=E blank fﬂ’éﬁﬁ ’ ?Eﬂi?ﬁﬁz)ﬁ? 233 nm ik

UV233 (Abs./ g) =A x Vi
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A 233 nm [k fif

V R
ORIV E (9)

(Z) P&t (Acid Value, AV) (& A.O.C.S. official method 8-53 3)
1~ A

FITFE 1 v el o LA SR g PR -

2 B
R R A
4 95 T RIS L

Phenolphthalein ;t’F‘,—.Tx/}Ff'J
IV phenolphthalein 1 g 3?7’15:” 100 mL 95% {LifFFI1 -

0LNKOH ik

2V 6.4.9KOH “[I'DEI i » 1) 95% JIREERIZ 1L - G| 0N

'1

HCI 1%1&1 AR B ETE J'F
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0LNHCI 1

20 0.83mL 12N HCI ik (JThaker) i -k % 100mL -

3~ hiE
FEIVHE VR © T G 10-20 @)+t I SRR (LD) I
A 20 mL oo GRS 3 S IR iR = R Fp T 23 i Py
phenolphthalein fg=1-4] » I} 0.1 N i KOH {T ikl & - HIpvs

RO 30 FRER ALY

4~ FHET
AV (mg KOH /g oail) =[56.108 x (a—b) x N X F] /o
a: el KOH i’ﬁirﬁiﬁﬁﬁfﬁ (mL)

b 12 1536 KOH Jiikif ki (mL)
N: KOH [ioHiBiis
F: KOH i?ﬁ?‘zpfr}q'%]l

m;gglqﬁﬁiﬁ#lpfﬁfj?ﬁfﬁi (9

(=) ’ﬁi&ﬁlfﬁ (Carbonyl Value, CV)
1~ FCH

GIEIE T FIfV/J (carbonyl compound) == 24-dinitrophenyl hydrazine
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(e8] % 5% 5+ P2 (2,4-dinitrophenyl hydrazone) JJ[I[{(F;;%JEI*%???‘]F&EJHE e

-, |—J‘[_‘_‘E[_[‘_‘E‘[ o

2~ %fﬁlh
4.3% trichloroacetic acid %ilz]?fﬂfz
TV 4.3 g trichloroacetic acid (Sigma) 1%%%”% A g EEl = 100

mL -

0.05% 2,4-dinitrophenyl hydrazine %3?7’31&
v 0.05 g 2,4-dinitrophenyl hydrazine (AlfaAesar) iﬁﬁjﬁﬁ?ﬁﬁ%}' FIT > P

B Z 100 mL -

4% KOH SR A

2V 4AgKOH R SHT G 1 > 75 1k ffkﬁﬁi 1= 100 mL (ﬁ%
) -
3~ ik

PRIV o o (2 0.1 g) RN SR A R
PRIk R RS AR L omL > P ot 4.3%

trichloroacetic acid %i?f‘]?z 0.6 mL ~ 0.05% 2,4-dinitrophenyl hydrazine %fg»l

41



e 1ml > 2 F&,Aﬁﬁﬁ% , 60°C M“[I’Z/F‘% 30 SiEH (FAPVEAGIRE )
R 1= R o PREIREAS 4% KOH ST 2 mL > |47 10
ST Y 440 nm RS IR IR AR SRR,
7

4~ SHET
CV (meg/kg) = (AA /) x 23.42
AA R i

o AIRGIFEVE (mg)

(PH) IH" (~Pu1l £ £l (Thiobarbituric acid, TBA)

LR

TBAZVH

JVThiobarbituric acid 0.67 g > Iz~ &' 7+ 50°C J‘iF‘HI J[V‘f‘q’%ﬁﬁi e
100mL - fli ™ [ rJ IETEA J(y}fﬁ& » EL TBAZVH]

TBARYHRIpYI P& (mL) = ;JQFF[![EI (g x 4

2~ 1k
RIS 3g PR 3?“715:” 10mL # 2 FSE] TR ]l

WA TBA VAL FEE S U FITIRE 2 78 R
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SZVAPOREATHY > S R D 30 50 o H S A IR

530nmpit ik Sk i

3 ST

TBA value = %4 % x100

(Zr) HRES K ESIAT
1~ Hik

v 0.05 g mlﬁﬁiﬁ“‘ﬁ‘,ﬂm:ﬂbﬁ. T g 2mb 58 T(E‘lﬁ(ﬁ 1%
pyrogdlol }{Q’K@E@!) » 1 mL KOH (60% KOH) ifL =] 70°C *’J‘i'ﬁ}"{@?f‘x 30
STEER > PO ImL S > AmL e 15 (4 0.00125% BHT) %)
By 154 0 #3000 rpm 10 534 - TV T E B 35 mL = 7 pl- 7
%%ﬁ F“ RN T 2.5 mL e VGRS By 1 o1 S 0 SV g 2.5mL
=Ll E R ARSI £ ImL 2 EE s Rl 307 - BE
= 3000 rpm 10 73 &8> 2mL ser SR G R 307 i s > BE< 3000 rpm 10
J3E 0 IV g SmbL = HE S iz Bﬁii?ﬁ?ﬂ o fi oyt 1.5mL FITHiE!

T > 3% HPLC 5347 -

2~HPLC

HITACHI L-2130 pump
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HITACHI L-2200 autosampler
HITACHI L-2480 FL detector
Column: Mightysil RP-18 GP 250 -4.6 (5um) column

Flow rate = ImL/min

Injection volume = 20uL

Mobile phase = Pure methanol (J.T.Baker,LC 7*)

TR = Excitation 285 nm / Emission 330 nm

3~ Y

FRE] HITACHI  EZChrom Elite software 3.1 f%3% = A 55 -
4~FHET a-TOHezenm = 3260 cm™*(mol/L)*,MW=430.72
v-TOHe08nm = 3260 cm™(mol/L) ", MW=416.7

4 - - 3% mRNA & B &

!

(- ) # RNA %

1~ ﬁﬁfﬁlh
0.1%DEPC-H,0
1mL

DEPC : diethyl pyrocarbonate (Sigma)

. 1000 mL
T

81T over night > R ."‘ﬁ;;j/ﬁ:['g[[a | o



3 M Na - acetate pH 5.2

i i
49.22 g

Na - acetate (Mw = 82.03)

2 e 160 mL

J‘H]ﬁ@ﬁpﬁ%‘gﬁ pH = 5.2 > B Z 200mL R I=A -

2~ HiE

I') TRIzol Z¥HHHIZV RNA o KSRV iy {ﬁ@i’%ﬁﬂv 10 %?j?@’ﬁ%%
J TRIzol G4 I3 STV 9T L TR S 4 2V Iml 19Tk = 1.6mL
%EFE‘EUET » i 0.2mL cholroform o FEits = fé?y’iﬂ?f‘-ﬁfﬁf 2-3 55 » BEo
i P s T e & 7 phenol-chloroform g o o] oe iR IV _HReRk
%%{lfﬁ%@%%ﬁ%b\ﬁml it 0.5 %EE‘A% isopropanol L= > Jﬁ?gc’ﬁ??ﬁf?,' 10 77
45 1] 12,000xg #> 4°C ™ Bzt 15 5546 B ko ik pellet Ui 0.4mL
DEPC-H,0 saturated phenol » #1553 30 7} & » I'] 12,000xg #* 41C ™~ gt
553 » v HgHghpt 0.4mL chloroform » #1354 30 #i< » I'] 12,000
XgHT AC ™ EE= 53 E - eIV IR > St 0.1 fﬁ’ﬁ%}*ﬁ;‘/ 3M sodium
acetate (pH5.2) =2 2 fﬁ’ﬁ%*ﬁ;‘/ TETSEHTIR o IR L:JFLF','JHG‘ 20 CHE S~ RNA 0% > 1
T 0 I 12,000xg 7 4C N BE= 20 558 > {IH R T 7T0%HETE T
RNA {7t & F0 40 iz RNA > 1) 20-30pL - DEPC-H;O i

RNA - Jv )£ 1Fﬁzﬁz1;ﬁ§,%% % 0 ] 260nm YR Rl TS
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1unit=40pug RNA/mL > =5 BT RNA 5 -

(Z) RNA Fr¥e

L
10X MOPS

e it RS
MOPS (J.T.Baker) 41.29g 02M
Sodium acetate 6.56 ¢ 0.08 M
0.5M EDTA (pH 8) 20 mL 0.01 M

i DEPC-H,O i pH % 7.0 > I') DEPC-H0 81 1L > W g i ")

Formaldehyde gel loading buffer ( DNA or RNA gel loading dye— 6 x stock )

i i
Glyceral 4.5 mL
1 mM EDTA (pH 8) 18 uL
Bromophenol blue 22.5mg
Xylene cyanol FF 22.5mg

411 DEPC-H,0 251 % 15 mL » ik = ]I 12

%Fﬁ# F’%TT%I B @ TH) BAEA
Agarose (amresco) 0.35¢g 1%
DEPC-H,O 25.8 mL

10 x MOPS (ffsitEk ) Somt -

37% formaldehyde 6.25 mL 3.7%
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2~ HE
FLE ATV U RNA RL G kB S ) PR B

RNA 53 A o 71 4Bl 1%3¥ 4 T8 % (agarose gel) » *Vi3 10pg fiv
RNA - i 2ug 10x MOPS > 1ug 4.4M formaldehyde - 10uL
formamide = % &l ?‘I’%ﬂb\ﬁﬁ[l » I DEPC-HZO}{%’?E%?FF]E* 20ulL >
70°C "~ [=F] 10 55 & = o YJH%%E 78 > Fpp? 3.3uL 6x loading
buffer = 1uL EtBr (1pg/mL) - K F", = I'] 1Xx MOPS %@ﬁi@*ﬁg ’
= 7 RNA )E?iFFIFI » I} 150 [RF) B S T O (- Bl AR AR
L) ,E"[ PP E R LB PY 203 15 i 1 VIR T UV

table F#l%f > 28s5:185=2:1 % - RNA #LJF%Z

() &4 LR AR AT HE~ E (RT-PCR)

_"'l

I NESE RNA 5% 2ug ’él, (B85 (template) » i * 1ug random hexamer
(50ng/uL) » I'} DEPC-H,O KA = 31pul - i Hﬁi P T0°C pEY 10 S5
%f‘%’éi’iﬁhﬁ@ » Spin down [AH-p?* 4ul 5x M-MLV RT buffer ~ 4ul
2.5mM dNTP mixture ~ 1uL  (200U/uL) MMLV-RT ( Promega,Madison,WI) >
spin down » FCEENN s 10 S5 & 0 42°C MM 50 SiE 0 FIFJ 95C N 5
i RT ?\iﬁ (“T R FRE, B PF[JE" AC™ 10 538 - 3Ry 2 57—

Y CDNA [ 4 » i -20°C fffyH] -
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PCR
PCR f % &% 95C 30 #} ~ 55C 30 7} » 72°C 30 *} » Ei H
30 cycle (d] " 1™ F )« B i P11) 2%0 % % g0 I UVP

B ik (USA) 315 55 fFrakdl o

Primer Sequence(5’ to 3°) Referance
PXR(F) GATCAAGAGGAAGAAGAGGG (54)
PXR(R) ATCTGGTCCTCGATAGGCAG

CYP3A1(F) |GATGTTGAAATCAATGGTGTGT (55)
CYP3A1(R) |AAGTCTCCATAGACACAAAGG

CYP3A2(F) |AGTAGTGACGATTCCAACATAT (55)
CYP3A2(R) | TCAGAGGTATCTGTGTTTCCT

GAPDH(F) |TCGGAGTCA ACGGATTTGGTCGTA

GAPDH(R) |ATGGACTGTGGTCATGAGTCCTTC

(F) : forward  (R) : reverse

(14) DNA F¥
L B

2% (2%)

B TRE@AA) ERIE )

Agarose (amresco) 0.79 0.35g

50 x TAE 0.7 mL 0.35mL
17.5uL 8.75 uL

1ug/mL EtBr(*ﬁjTiﬁiﬁ% )

THE (CRH=AHED) 35mL 17.5mL
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2~ HiE

Fresdify 2% LR AR IENR AR R RS 60C ST
Hipy BBro R 5 19 S ) SRIE R flEETE - DNA fgffip* 6x loading
buffer i » = ‘ﬁﬁ,ﬁ' » '] 100 |4w[?°j1 = 3%2? @1 e liHLﬂ‘E*J— ﬁ%ﬁﬁ—'gu 2/3
[ @'ﬁiﬁ}%ﬁ SR FVENEIRS UV teble s [l E‘%ﬁiﬁggﬁ@ DNA

marker | 'FL‘ DNA HE8 V= o

4 =~ HEF ST

%E{.’r'&%ﬁ%[ﬁ,[\ij Pl £ 42vEE (MeankSD) #en o HigE- TG
ZRgia[k# (Duncan’s Multiple Range Test) At = ! [ 28 1% > | Blo s
1<% JHJ o] H J}HE@%&@H logffix & = AkF 55 477 o @ '] Student’s
T testhy Ry Bk cd o]z B VEEF IS - kG50 ATl SAS e

(P<0.05 k5! S 22 k) -
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G (A
9y ] WE- T D HAEE R E R R R OB RAREGE
2R ENBHY ME
- HRGIAT (1R D)

Fo 1 RRFHEARIE - RIRAES B VERES R (R M
[ BERALS S E J0R) WANROIES 205 £ 5C 24/ [ EEH i
T TV [ o pRE A SEIIRR - TBA il ~ LI A Higes
A (conjugated diene) FEEFHEEANEOIEIRIRGET 0 E VBRI

E[IJ » T a‘q?E[fEi}fFﬁ_'}?:EHI’ﬁ“E /["FL iﬂlﬁﬁﬁfjg’?x [’“»,[*Jk'ﬁj‘é'fé’@ E o

#* 2 £ 3E1[qﬁqv.ﬁi—=g E Fﬁg REGE T O E I ErEEA T E
o-TOH F,i | £% 14 pg/g oil ~y-TOH Kl S EHEL 129 pg/g oil > Xl o-TOH FA'

Bl EL 26 pg/g oil ~y-TOH #EHEL 43 pg/g oil jg',}[%]’ v-22 oA s AR RE

-1 |

4% E VFHEESLN y-TOH £ o-TOH iU 9.2[’?*',  FEJl y-TOH £

a-TOH (Y 17|‘FtI o A PIEE -yt 3E[q%’[;:£rg|& a-TOH I [%=r 4

S RERT (39

A HERER DT ISR 80.16 g v Wister EEPUUEIEAEL - HiERAVSY
~ i FORAT FORAEEAF TRV § - a8 SRV FREZ B (K
4) - ([FREEPRIER AL i > SRS E VY BE STR  E R

E

WA TEET (FO A FOE) SRtV AMIE M I ERT B AR (S50
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FHERE (P<0.05)  MEPRERAIEE (S 11%  WIERTIE (S 16%

(P<0.05) -

= EREBOVER R (R 4)
RIB AN > A B PR S B (R R R
S5 A O X ER ALY PRI (FO A1 FOE) L Bl F| M [

FIEE (S PRI (P<0.05) » AR [S 17 8% (P<0.05)

P4 ERSE BIEAESERSEE RN (R5-1 - #5-2)

* 51 B ABREUEHBEE (R (FO A1 FOR) FFHl BB iy
PHEYIET (CO) (P<0.05 ) = ikl CO FETH " FO i(P<005)
Iy PURE AL B

Fo 52 EUATIERCE IR > EIRT S B T RAT S R TR e
BHEE S BT 41%  (P<0.05 ) HHL s s T 4 o B
P R R TR RIS - I AT B S A

JF—“ U B éllubqﬁﬁ”[ Fe]Eg”EJTE}ﬁ FEHEIEE (P<0.05) -

T SHEFR ) AR (6)

B AR S A YA B R

_I'll

AR e o DR IR R A R -
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_ﬂfiﬁiﬁiééfi E 2 TBARS FA'E (F 7)

U o TOH AR Xel e B (S (P<005 ) » FOE 7 H

-1 |

T o-TOH A EIE| i FO A fuilfsl (P>0.05) « 1k o-TOH /&
I'} FO A B (S FOERZ v (P<<0.05 ) o PRI & F e - 1 1
T PP oo TOH B3 - il 2 S 08 a-TOH
B VAN - 5o FO BUAETE - TOHUE #riEififiy 31% » i) FOE A
o-TOH EJQ%&@?EIE@ 46% ; FO 7= fﬁ? & E BEN BRI Y
45% » FOE - fl[|¥% CO Afy 59% -

JH 7 TOH AEIRT| a-TOH il =l i = s UL

-1 |

PTG 6% » [IXEIRE TAEAIT I, 1-TOH A BHL D » 8y e

o ORI S (AT S B 20 fERE(RITMR TBARS [958 ¢

= BURTVERE - o-CEHC A8 (R 8 - % 9)

SEURT REE A B2 RS AT a-CEHC g B

SEI FO RN EEH (ST H U (P
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<0.05): FOA [ 1] CO 1Y 55%; I') o-CEHC AL Bl [ I'| i Fi (¥
ﬁﬁ%@yg@gﬁggﬁg@gﬁf}ﬂﬁ@)*%% Yoim o SRR
FOE i ik a-CEHC £ I CO R » = A+ &

PRSI R E A

~HE B CYP SrpIET Fi B - CYP4A1(ﬁ%&' 1) CYP3A1-CYP3A2

(' 2)

5 CYPAAL S VBTV AR BE » Mot B i by - 1)

RUEIY F o T R B CYPBAL G p BV AR BN [ A
o BE AR B o AT CYP3A2 £ R FLEN > ) FO A

%El%ﬁl 7 CO AT (P<0.05): {F= FOE i I [ ™ = B = &l o>

) FOE A= Al CO &2 I/ ] b 0 B 2 2 e

Ju s F3a-TTP & F1#Y ¢ '[Ei (ﬁa',l 3)
TERE AR o B o-TTP S p v A B & 5 a0 [ &7 2B R
Al o Ao TR TS RE T F B [ 2EE 0 [ S o-TTP

gp@%ﬂﬁ%ﬁWo

.| %—I%MDRlﬁTEI’E”r B (R 4)

TR PR i MDRYL B RT3 SRR T 5 A ] 2 SR

M

Bl o kﬁzgp@aa&;&@% L MDRI g p BT LBy g g R
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+ EFUIEIT #RN -

4~ T CAT - SOD A1 GPx (1T &1 (I 5 [l 6)

T B SE )Y BT CAT ~ SOD A1 GPX 5 f 1T &
TR D P (TR S p TR CAT AT SRR R
b A (P<<0.05) » = s BRI i -

ST RS CTJESYARTES R B BRI RS
* E (SR e
- PRSTR(R L R02)
WRANETR (R 1) WA R F RIS - & 2 MRt

% E AR RIS % E VEEADIE o TOH S5 48 nglg

Tl

oil ~y-TOH #3E1 K175 pg/g oil » Z=f1 a-TOH FA'E £ 19 ug/g oil ~ y-TOH
(B S4pgigoil - PERES S B VEAESLAI y-TOH £l a-TOH fiy

36 If{ PEH y-TOH £} o-TOH fiu 2.8[’%’[ o

CRER (R 11)

WER= PR ISHIE 7269 IV Wister BEPTIEMENEL - BRATH (O
i) PARTEETRR -~ B O%- JHE TRV g e A 1L ddh At R
PRI B A 42 ~FRRETRIER ) i SN ERRE  RE E
B ”s‘f"‘?ﬂiﬁ[l’?ﬁiﬁl*‘%l@?/ﬁgg% o
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=~ gER[AE IS (R 1)
e 11 s SERDARERALED  BRIF R sk T R R
W B o YRR AR BRI B P [T -

P4 AEBEEEASRIBE R (R12-1 212-2)
AERERSE B AR A R 0 T H AT TRR AR WD
SE E K
PRI YRR E NG o RN RR T

:“ rji‘riilz Iﬁ:l‘lz I~ qFIWFIE{ (%13)
BT U | S FREDE VAR R o AR R
PSR A -

C IO FREES % B~ TBARSH B (R 149)
I mgﬁ% R SRR E[H B

_‘l‘\

HiER T T oTOH S Bl

Tl AR S % E(a-TOH ~ y-TOH) i SRR LY YA -
T o TOH 1B AEIL ST [SAT PRy (P<0.05 ) » ZEijlit 1= i

a-TOHELFrEERHIEY 25% » MRl =g A1) (FO A2 1% o-TOH [
TR 25%) o BT I EHUSGES % B i e
JFE‘[ J“nﬁif‘p E I’ﬁf{;‘e}}emjg[“”

y-TOH 21| a-TOH Al V=il » ORI RIORE R G977

49 % Br - =P T BEIREITY y-TOH Ja-TOH puE=filifti= (S (Hf
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B 5069%) LR EOERETIE T UEY y-TOH fa-TOH =™ gkl 3
E[fj o
2 BV B R (P<0.08) - O EES C

T3 TBARS /5|
R 126 i - SeEOBR AR PRI R TR

o

&

=~ HURTEERF « a-CEHC {8l (% 15+ % 16)

R T T AR R A S B

S RN RN PR EORR AT o RO R P

5B O

a-CEHC

Tl

R BN R FHE B0 B N Ua-CEHC

As Bh C At Ay 53% > M|YTPREAL - O AT KD
A [ 58% o Hrlf o Iy Sy

Tl

\,rl FIJ 50% , ﬁlj

R B % O A £
VHES B> HAlka-CEHC /B ERI 72 W B 1)

T S E AR -

"II:I
e -eﬁﬂj—ij =0 3 .,H =

—‘ﬂ
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