FitL 2D FB e g LR L T 4 B
VT AR 2 B IR

Effects of Auricularia polytricha Extracts on Improving Liver

Damage in Rats with Nonalcoholic Fatty Liver Disease

FLA I RTR OE
Yu-Hsuan Chou
hERE A B

Hui-Ting Yang, Ph. D.

A9
L
M
=
|
-
.h“
=4



>
»

>
»

>
»

>
»

»
&

I

>
»

)

>
»

Lo oe

»

>
»

>

»

>
»

...................................................................................................................................... [
ADSTFACT. ... i
5 RSSO 1
N gkwﬂ}éﬁ ............................................................................................................. 3
— & NAFLDARBE IR T F 3 B 3
=& ZHFEE g AT 2 ?}EJH?"&F‘ ..................................................................... 4
(“ ) /ﬂzﬁﬁ: rg.p NG Fs? TR 4
(2) TR FHF G RFTERFPE L AR T E 4
(2) HppE T Le éﬁ AP B 5
(z)  ZHFpHF LR A0 2 iR e TR A R (two hits) . 6
() ZHFp A s 2 Ep g R T 2 R B B 10
(%) NASH B3 H55 18 e 12
Z 8 W nE N M 14
(7 ) R T T2 FT T oot 14
o L ARZ ?}I?%‘}*}éﬁ ....................................................................................... 16
-) =g gt W g R, 16
(=) 242 4dgSy........ \.GEES J . RN 16
(2) A2 @PFHFE ... LR T 19
() 2 ABZ AL AHTE S IH G A5 i 21
1 $PREPR 5 VR A AR 21
A BLRL 2] Lr o, U . | TR o, -~ 1 SO 22
3. FUB TN e B 22
4, BEFLELERIEE T et o W 23
5 L EH r,raxzﬂ;g ........................................................................................... 23
B. B BT i e 24
T U B T T i 24
8. ZABBRE DM T o 25
F AT T Z B 26
X A3 e 28
T T 3 0E s 29
A R 3 ettt 29
A BRI e 32
A BR T I bbb 36
D A L SRRSO 54
B B B e e bt E R et e et b et e e ne s 55
S SO 64



.88
119

.....




Fe= ALD 22 NASHITZ B oo 11
Fe = NASHE 17 B35 o 13
e N - A N 18
Fow ATHFE AR XL AFT (100 5o ) o 19
# I Laboratory Rodent Diet 5001 2L & F & £ 2 i, 33
27 BREAREIZZZAFRF B b, 34
- B G2 A F R F D] 35
AN ARGF RAVFAA S BEFRBE S BRI 89
4 &SFHREIE TS ELHA RHu g8 90
AL ASTREPEIBELBH A RTEY FH FRYPEE N TiESF L FY h
B ol N g ke R 91
2L- 2 AR5 O S B MO 92
21z 2AR25EBA TS0 =L BB, 93
21z 2ABEPETHEST AL EER e T L 94
Fotw LABEBHZVABREE AT BEELT B e, 95
AT ARGFRAOPAS L2FRBHEHARESE HE T 2P 96
LS ST REF 12 BUFHA R B 97
AL ARSFREFES 12FRES B iR B8 98
AL BOFREPAS R2FREHARL Y Ro w8 %) % 2 HOMA-IR 4515
ZUBUED e 99
o REFREP S FEE R PRES 100
o ARG FERANT CFEITREBST Y N ARES 101



NASH TZIE AR oo 9
B R K 35 I AR e 29
A AP SRA 12 F 2R B B g 2 FRERMER o, 102
B & F B AL 12 15 29U 2 FEIE B oo 103
B8P R APR 12 152 s BRI SRR R 104

SE SR T R VECT RIS IE 3y 105

LERETUCRVE ST S LTI 153 SO — 106
B a P B 12 ¥ 182 1 Zlﬁa‘_i-,‘%czfé)i ....................................................... 107
GG B A 12 18 15 2 FBEGRIE B oooiteeeseseeeeeseeeeseeeees e seneee s 108
G B e L 12 18 18 20 TFHEGPXIE B cooeeeeeseeeossssieesesseesessssessseseees oo 109

Bl - &P RN 12 F 2 FRATF R FFER 110
Bl-- = A&7 AUk 12 1% (8 22 M Rcatalase i & i, 111
Btz A& FHAI2FLE 2L FEER 112
BlLtw A&RSF AT 1218 2 " FRERIRT F1F 0E R e 113
BlLt7 ARG FHRAF 1218 2 9FUIL-6 JE B oo 114
Bl A&RSFHAF 12118 2 7FUHRCYPAA Z IR E i 115

B+ - 9 %&HEHEEZ ¢ AIRZ " BIT. o AN 116

Bl A~ PFERHEE R & JHIL7 B Bl 117
B+ 4 #F%Masson’s trichrome% ¢ L ) TR RS 118



5 &

ZLIFPHE 1475 92 9% 1 NASH (nonalcoholic steatohepatitis) {2 5 #
S s - 4B o 75 % NASH e 5 12 7] % 12 two-hit” i b 5 #85%  first
hits »q 9A3aff 3750 A5 = #g9%5% > second hitR] 5 5 “ B4 2 X F &
@ R IFRR 3R F Y o £ A B (F zAuricularia polytricha) » 22 2 A B |
ABFARE > ¢ LA NEF RS M w JE Y SRR g 12
g LT r ) FI A FHRFAFL ARZTESH I ET J‘J;’s’ﬁfg} gt
NASH “two-hit” i @ i TR e NASHE W FIF 5 /2 B o AF7 7 e L &
+ ik#s 2 z2 {4 Sprauge Dawley~ & Bl 5 F bt » S RIS HB T A
&

1=

KR “ﬁrt ¥ F 2 w2 Controlie 2 B *54c & ® (HFD)* » § 2 e 4
¥ HCle & a8 3 g4 a 8k {544 Chowdiet4 :¥:L0% 2 HO%&: &

AF A a8 AL MAEL AR B4 07592 F HE L A
BEPRP 15% - FHRYFFERENME > FHRLY I LEREHFEL
R EFEEE AN o BRE T ARG S AR F AT B E T MOTE G
I (AST ~ ALT) > tefirsthit™ 6 - % M8 ¢ §F 32 Becg ) e
froo pr ok g MR PR AR T £ (p<0.05) 0 AOFERC G B A E L

BE P 700 MR FEFIR A Z MO g 7 2 (p<0.05) 0 &
Second hit= & *% €7 :ffcsz VRERY chig TR § T IR 2O g
F e (p<0.05) 13FRmE o i P ARG E T oo £ AR Y B g

v

B REL AT L LA R S A E s R
PSR AT £ AR R BP 0 Er g NASHE 7 1105 ¢ a7 two-hit” i

7 if P e ¥ NASH W HIF § 428 -

Y S s UL NEE St 4 TR Py



Abstract

The pathology leading to non-alcoholic steatohepatitis (NASH) is often
characterized by the “two-hit” theory. The “first-hit” is triggered with
obesity and insulin resistance, which causes excess hepatic lipid
accumulation and hepatic steatosis. The steatotic liver is vulnerable to
“second-hits,” which was mediated by inflammation and oxidative stress,
resulting in lipid peroxidation then NASH. Auricularia polytricha is found to
have therapeutic effects, including anti-inflammatory, antitumor,
hypercholesterolemia, etc. The purpose of the study was to examine whether
Auricularia polytricha extract (APE) improved liver damage in the animal
model of NASH. 40 Male Sprague Dawley rats were randomly divided into
five groups. Except the normal and high fat control group (control, HFD
group), the experimental groups were fed with high fat diet for 8 weeks then
divided into three groups by different amount of APE supplementation (0,
0.5, 1.5%) for 4 weeks. After 12 weeks of treatment, animals were
sacrificed; blood samples and liver tissues were collected immediately for
biological analysis. The results show that 1.5% APE significantly lowered
plasma AST and ALT level and ameliorated hepatic steatosis and
necroinflammation; In the first hit, APE improved the dyslipidemia, liver
lipid metabolism and plasma free fatty acid level, as well as increased
insulin sensitivity; In the aspect of second hit, 1.5% APE decreased the
plasma and hepatic MDA content, liver inflammatory response then
improved the antioxidant status. In conclusion, APE presents an effective

improvement on liver damage of nonalcoholic steatohepatitis model.

Key word : Auricularia polytricha extract, nonalcoholic steatohepatitis,

two-hit, inflammation



>
>

EL B3

|
il

g 7 rcfefmd & andiz 81 o &.]@u—;fﬁ;; SR L — B AR A L
CHF o SAEREEY JhE § B TR AR Rp A E AT
PR (TR B 26-34% 0 B BAPFL 2 CAPFL 2 FE &
B MR RHE A R A A S P B R T
;)};‘5 o

NAFLD(nonalcoholic fatty liver disease) 2% 12 55 o o iv 22

LR FIEFL I R BPRGEEIEE G A B 2 G AR g
L :“sz; et b fnm® 2 B RAE Y ERMEZ - o K H &g ipiT
Pl a2 5 NAFLD B B & B i & PR 04 Y
NASH (Nonalcoholic steatohepatitis) = NAFLD e ¢ — J& » 235355 g%
SO X R AL VR AL NS WERE v ST - T
i = NASH e & 4] 5 = =47 F B 5 2 0 First hit” #5804y 5 % 3
Fopbo xR FH AR TS SSiE " Second hit™#F A 2 F LR A R
FOFR SR L FISRA BT AT R g EH OB TRY g
AR E TR B 4T 0 F]t o pow 9 NASH % 4p B NAFLD B i3 5 91
ey e FAFHE NASH 3 RAAAM O HEGEHEFF Wi
2005-2008 W % ¥ % B A A5k 0 19 R RBREEFEE (T2
HIEB|30F - XU REF E LG B 4o iABE > ) - R EF L NASH

=¥
(w,

" SR E AT AT R ?mgwﬁﬁ_;ﬁ,%n RN

¥

LEEBAG oS A PFEEREE > s R4

Q’
a
s
e



Beng AM o o d i ke §AHET TSR PL LI 2B

B HGEO IS s h RS § R 0 R

bR EHAF BLE Y HARY © § Ak SR

Auricularia auricula-judae) £2 £ 2 (A,

polytricha) » 5 # ¥ #hen * 2 — > £ AB A1 2 KA B jpif > & £
Foko [HS RAR T EREFFEL R F T G o0 R R
Mu—f»ﬂxﬂ,ﬂ’ﬁ*i%\’%é ERE > ¢ F 2 kg /2 AR S

?@ﬁﬁ fo_»)g K{,gﬂ',_ﬂy%‘ =S nrfcr]ﬁ%_ *fbi LN ”’%Jﬂ-']‘%ﬁ?}iﬁ; P .
Fopl B AR HL AR E iy oY FLC AT R s
W2 F a4 pa 3ngr NASH AR BE e S 35 B Tl A9 %

FHE0 RFTFEHM L AR LEBS Y 2 NASH = 6 87 3 >
FPt ek > ARF Y FITLFHEEI LBREITRAL



g v‘[ﬁ%\}*}éﬁ
- & NAFLD Ap M in 7 mE R &
SRR L A MBS EY 0 B el HY 2 R i
LSRR S B FRITH 5 OFEE I F P TR g

LImY A BN A WL E o Mf@zﬁf@ e ¥ PR
Bis g e B EY AT iEs 0 £ UVLDL-CA) N #-= a4 e iy
FF ATk R PR PRI G FRZTAMEAN A B L
SRR A) R g R0 e KAk o R Tt EL F s BT B
AR - E AL A FL — o a R KL 6B

A BB RN FE AT gl (R 332634 % #F3 B A
A 15-20% 2 C AFR 2 2-4% 0 F O RIp E B f—?iu‘—;}}% 0
NAFLD & % R 2 24+ Rzt s % 3 A fidp g4 [1] > o = R
B E - B P F# % NASH 2 NAFLD 0 & 7 & & w ¥ 1%-5% 2
15%-39%[2] » @ NAFLDp p § 8¢ B2 & ks en g {7 5 & B3 4 [3] -
NAFLD{r*% § % 1edi~ F = faH i figad g ~ MBPE GG o afp i 14
[4]) @ Pq w3 R 0 &g A FhopE X F frie kg g2 2 g
B [5] - NAFLDZ {7 3 % 10~24%m B37 22 5 = A4 Ak @ B (7 300 4
T125~75%[6] » o BE B R LM B g R LRI ZFBRIA R S
BEEF2ZBBAR & BHRARRFLFEEAD AN T > TAEL R
4 98%.4 ek o AR F 23 Ao 0 % 13] 16 1-1.5% 155k 1
B BEFFL2138% Ba B LiTA4T%  BEFMmE X 510.9% 0 B
YA E TS 515.6% -



%:%z&ﬁﬁﬁ%%wwiéﬁwﬁ‘

,,,ﬁﬁ‘-]ﬁw VEAF Y 2 FE? il

ZLIFPE 1479 75 5F  NASH (non-alcoholic steatohepatitis) > 25 Fpd
175 3% 3%5 5 (NAFLD) el @ — etk > 2HFpHE 1475 9% 9% s NAFLD
(nonalcoholic fatty liver disease) *7id ¥ e3+5C s 4 B (% » JKH 3 5y v
B R R s R o B (4042, NAFLDI6] © @ 2LipEp 1 rg v
LT RIS ET LR R A Ludwig F A ST T 4 20 B m A FED
SRR B F 0 BOTROR LT G % 0% Wk @ (macrovesicular
lipid droplet) ~ 3w ¥z 3 7 ~ 2 3~ 35 § 3 & s 1 (perisinusoidal fibrosis) -
ballooning degeneration % Mallory hyaline 3 &g 0 JFp 1475 75 903 %
[7]° & NAFLD 4 £+ 53R > ALT chsg (v £ § 14 AST kel ¥ >
F i g AR RV (AST 4 B A F) & 7 VB de g i [8] -

(= )Thk b Vg iR F T ;L;ﬁﬁ— DRV LR e El e g E

PoEAF L AR R F Ll A .‘Efi TR ETET VR B 'H—ffi@—i% 4
ERE TN ,}gr ‘Tﬁ?ﬁ* ! hﬁ.jfﬁ_ml’n BFHI-F—J —&L'J{F] BI-RE P\ hL"E Ll 875(';_ {3

ﬁ’;’. /\Jl ﬁq)m’é‘ﬂi&@}:’”‘pﬁﬁ'ﬂfﬁp b2 T ‘{fi&:}igBrunt;l'uj T
BJF—BFH&E.{L;ﬁ—f‘;‘t‘i&@p/\é-—'—uFmEI—imﬂg’_Lfﬁj B;c,q_/gfgz
M eI % ; rﬁgrg}g}?;]spw-ﬂ gﬂﬂﬂﬁ%r’}m}i? mPe b3 33% > ¢ B 5 A A

33-66%z F¥ » @ F A& P & 66% 2 + [9,10] -



2LIEP g 95 W (NASH) 2 2 S 2 [ 11 ]

P ik b AR NASH 2872 58 4 g 4 s 7 2]

T 1588 1-3BF G B BT A5 NASH

(1)i2 3 4 & & 4R 7 1)+ 140g 2 f2] ¢ 70g

()R B s = P 37 AR il M & 3L~ B $ 5 RO
~ 2 ERE & 2 Wilson’s disease 7t & A f

(3)%f T & e B o 20 R AL e Bl 3 ~ 1 2 R~ TR A

(A)F FHILEEF S A A PR R FIH e 0 ALT F e

(O)P 3R A7 1 F DURRA 1475 955 F R 1 B«fr;@ Rl

(6) k&P urid 3]7g v i+ LR

= ) b A 1 A AR B

&a ¥ IFF{? fo B FRBGE R RIENL S A GFURC B e ﬁﬁt-’f”f%%x'\
%RF A T DRI § R R BR AR 2 R P e
[12] -

s AL RE F R ks d g A A Westwater 2 fainerdt 0 [13]0 @ 4x @
AT TR E L Nk 8§ § o ek 6
s LR U jf;ﬂé; 2 ER M 31405 5 F e de14] ,i_NAFLDf}}% A
PR« P oig AR ERER TN K 5 A A fofy i ik B
TRASYRESER LR LSRN fen B2 %G & gugR a
W P RAF LR R Y i F[12] 0 & & R #EP-7g (3 4en-6/n-37g
PR BB R R § A e PFA R SRR DS A g g [T R R TR



AT 'k»}; R [15] -

v g i SD < RE PR 3 a4 a7 5 NASH > @ %
T Mg S AL ST AT L A NAFLD % % NASH » ie 7 9
e APt d R b PR 9 [16] o %7 n-3 %y s (EPA ~ DHA)T 123§ Bk
FA BB GG PEAHOF R e ? 2@ W0 A 6y
inp(linoleic acid)E_4 & 23 & 1< % & 75 39 (LDL-C) % #fch4g g #n 95 p4 >
SRR € 34 LDL-C m,—g’-"!r‘ F 2 U LDL-C g 4 > $F:x L NAFLD
o Jes[l7] e MBK T e RATATHEE k% B RHE R
BE e TR ML L R R g T HRTe T E o om TE MEUR 1Y & S e
g O Acetyl-CoA Flpt w fF i g BT E = [18] - Huang ¥ X %4
NASH 7; & # & U414 & 1400kcal/diet » 3 & B 77 7 12 22§ W50 1 %
X ey e [19] -

(2 ) ZUIFpHE P AT 2 1 SR i IO 8 G (two hits)

% h E L § PB4 2 F X ANAFLDeg B igde k1 RE & h
& ¢ [20] » NAFLD#h= 1 &_% #k+e0> 2 ¢ Day#g? James#r# 1) e =
¥ # i (Two-hit hypothesis) & 1 £ 42§ ¥ R 5 &< [21] > % - i B
(first hit) 5 7q 3% 4 &A% 5 7 95+ (fatty liver) » % = i &% (second
hit)f] & J1 375 955F 3 (fatty hepatitis) o % — 1B @8 & F]303F R P 96 e
Bnfy o B RFp TR B o o MBSOl 2R R IR REF]
@ % = I B RlAe F]2T § iC R 4 (oxidative stress) > § g = M Fin e WO Ay
friEF i+ (peroxidation)  f5d B w4 e ek foid it &k e i
AR o @R ST G S E BT 7 s



I %‘,__{:(s:—}?%%iﬁ@&.ﬁwa Ly = 3"&-‘}3_5 )f% N ;@;@ S ES S _ﬂ i;}g;@f 1)
3 8Fk emie LV E - & )}%Iﬂ’jﬁlk} B ITHE R o

EP-F v iEr @ kb VR4 € FIVNF-KBR S AR A 2 g
L % (TNF-a ~ TGF-a ~ IL-6 ~ IL-8) % g %5 w2 % e T -ﬁ £ iE
om Ay ) D B RET i S B L @ i [22]0 ANASH e AL
;ﬁ&jz%iﬁ;ﬁu,i?,\mng&r-%g OB E LA s mng,ﬁ?,,;\aﬁ
B on IR AHBEE N~ IFERE I e R Y s e B T A VTR A
Hi%‘féﬂ,?%TNF—(ﬂ HEJTBad R ggﬁ;&frf‘« Aity BE[23] > @ TNF-a®
rn BB LTS s A Fme g L2 e ks PR RmE R ahd d 8]

NhFIEEERFIEL FAEA LK B G R g T
Fa AR PR AL > BTHRDL G R € drdIB- T iE o ke e
P REL S R B (SR R ILPLE 3 HiE § cnde forg e A 0 TRR([24]
MBS AR AEAT B A g1 e ) B o SR Aok 8 3B
Lol R A H B ke 8 > CYP2ELAL S (N BHE § chg s a ST A
4 ROS » iz § VR4 4sn i i SR MAIE G 2 e 47 1 [25]

WT

CYP2E1¢2 CYPAAT 3 H3F5 ik fY i {7 #5 95 ik eohydroxylation > #
AR FuEF e > foNASHe R it B ehi B FF 1 sk e
B~ By 0 X HESR G A egg # 4 CYP2ELA E [26] - CYP4A
= PPARay(peroxisome proliferator-activated receptor-o)#73% #7> PPARa & &
- F]F o T A Fl b de g i i R fr—bi’@ﬁ%] ek |- Sz ELERS i+ M
fEr fL gl AR o e S R E B R R TR T A
g CYPAARY ¥ it 5 L B i ot F Jeen? B4 [27] -



= v‘;gJea ¥t g VR4 o3, NASHT %+ 0B % > Sanyal & 4
4p &NAFLD~NASH:}P‘3A B b ORISR E? Ad R EEE L R0
(3-nitrotyrosine) ¢ ~ & # IL[26] > ,iNAFLD:}ﬁa A E b 4 ROS ~ TR
Ligrd PR R A ERPEAWHA BRI FFELES o F LR
4 B NASH: & #pc % ROS(reactive oxidative species)sik ki » fie ik
o b b g AR O T e S R L 2 s R
&1 E v im¥e [28] o Pessayre ® % 3% J1ROSZ 7 B § it & M2 ory &
FINASH ‘2. £ 4[29] » 7 73 i § 1+ % & # 4-HNE ~ MDAT o355 3~
RS RV =) T 1 She S g e 4 W 0 ORI U P S LA
B aev hs & o foi %7 fenE s NASH § § 424 R 44 3 cH3R. 4 [26] -
7% i+ SFECYP2EL ~ AR SRR AT ~ Pq 5 4 2 BB § 8 A ROSH &
Mo ey CYP2ELZ R E ' g % > b F Sdp 1§ 3 4
CYP2Ele3-v £ 3£ [30] » CYP2EL# 3 & #NA SH:}?ﬁ APt LR
NASH:}% FEL A lF D Bléﬁ =5 AR )}%CYPZEla‘n WEE
£ 43 0 BT A frCYPELfEF Tt T2 AmE T
hi L2 F RAZF D AZES LA A2 e )R i [31,
32] -

3

CYP4507% % CYPAA~CYP2EL: friit § B A A5 A 4 p d A
IO R g sk AR Y A 2 ROS[33]) CYPAAF-CYP2EL & e &
AR SN PR TX T IHFFER LT > bldog PR R 4 v
[34] > i 7 4y HCYPAARE 2 7 ML iELiL F it §F chA $ 2 g FiEF I 4
[35] » #iE % it #8 3 & & (PP, peroxisome proliferator)® CYP4AF-v 5 3
o f Bl e dt F AR B0 A R 40 PR CYPAARE £
g & A | 8;]1% Io—3F 1V TT* T AL g g R AA S8 s pi (fibric acid)

8



2 A EE A EAE RS E BE PP ECYPIAREZ Lgd B e
# 1% ¢ PPARa " @ %q 5[4k & 5 PPARas e 248 @ PPARos < By
U F o & T 2 [36] -

> }EJ@}}:—] AIICAR «Jffqé')? a gi‘?ﬂ'%r_CYP4A(P\ @%P—ﬁéf%m—i v E ) e
FILR[IT] 50 ok § & fnpex NASH & % F15 38 ] 5 0 4o 2 2 i g 8
A ) A YR L NASH:[F% AL G R IEFLE H A Py 5;‘3_‘3%; NI FA T
i 4o PR 1 FA[38] 0 A PR R~ TR § 11 PPAR-aig & # 4o

U5 VL -3 B-end L 1EF o [39]

FFA
Insulin Resistance A Metabolic Syndrome
FFA
FFA
Steatosis
TTGF-p Toxidative damage
TTNF-o lelutathione
Jadiponectin dysregulated apoptosis

v

NASH

Thepatocyte death | hepatic regeneration
tstellate cell activitv/TGF-[3 abnormal hepatocyte repair

A

Fibrosis
[8]
B - NASH f}f‘qlﬁ’—_@ﬁi
Bl- Bm SR EE AL, A A e B R g

s;@%ﬁsé%ﬁr;&g@fﬂ N ‘%kﬁ“ P AR AFERRL A > RHREARY A4 F VRS

EOE R e LR H e o TNF- 4 R £ 3 4 - "% i<adiponectin4 IR

Vq‘\

BoodF BT R $PTRE 7R - % A, S NASH » 9 in s

=
na
=
oo
.
=
AR
—_
P
=\
\\ >
N\
Y
=
oo
.
==
AR
—_
P
-~

At E e TGR-2 MEH v A ke



}=q

(7) ?b;‘fﬁ% e LN ,ﬁﬁ Ry BI—ﬁ’J:}P‘:,Ej!_’_}{ R RS R

P AR - BRI G 0 A B R FATEAE R S b — A T o
FlAe & 5 JEPH IR 2LIEE I o 2RI R qu-)ga(non -alcoholic fatty liver
disease, NAFLD) e B FES S RHFEERZ IS A BN
f‘ffn“ % (&= ,A«;ﬂ«ty;% s B9 ¥ Q%qmﬁ}aﬂwﬂl}i\;}%}ﬁ";ff:’\ %
B P PRI e S e BALG AL EThy £ BRI AR 2 kg
BINASH? 75% % 5 2 3 % L3R % [40] P NASH e 38 &+ JoiFpit {47, 5%
i#(Alcoholic liver disease, ALD)2E 4p iz (e 2772 5 i 3 ,ﬁ}% P IR %o
NASH{-ALD(Alcoholic liver disease) =L W A F S ik 2L Ap 1
A F CRA S A - AR A RCYP2ELE S 3 £ 2
TNF-a[41] > d **NASH{-ALDF &/ % edp 02 > ¥ &2 B 33§ & 0
LR E R Fu i BT E SNASHY 5 25 rhif)e 3 7 &4k e
bl 4-bE 2§ ACFR 4 12 % >0 20g/day 2 § 14 % >+ 30g/day A £ "$ =
NAFLD e £ 515 [42] » - & ALD & 4 G 4c"kitchen-drinker” >+ i ¢
EARRIFINE R 0 Tl 5 BAF R aip iR £ 40 0 PR T A
RFEL # NASH o — Spepie i B 23R ihk 23 f8755% 1 - fA 2 3R
Pg Wi Al L, § — ,fﬁ;; BT orgame Al S 5 R R g e s;l;fpp; ol
Bog E G R M %o ¢ 3% 2 A ARp[48] - A7 1 47 SINASHAe
ALDE 4 B~ 07 [ BR3¢ &k 5 b o s8R ApROYNASHE  » ALD
& ASTIALT 5 2 1-GT(y- Glutamyl transferase)#% & #. 5 & ¥[44] -
NASH & + f=2 %7 i ik 7 3 3% o o (lifestyle-related diseases) = # A%
P s AR M > NASHu A & b 38 3R N 5808 95 enf B i g L2 %
ERredag s enBf B @ SR 5 0% 3B {eALT 2 HOMA-IR = It 4p B

10



[44] + 7 3 % 5% § I bl & R FLS )G v R Ay Ve 2

TNF-o(tumor-necrosis factor-a) - &ALD & % & F § it B4

Lig 49

i eni F[45] - &NASHZ ALD:s 4 L CYP2EL3R € #4434 Higitm g

ROS > it 2ALD + £ g b i . CYP2ELh & R B 0 Fla

= 2P 2 &fs (alcohol dehydrogenase) ¥ i b= 2 [46] » F]ut i =

NASHZ ALD% * & 4 e 5 T 7 4p IF [44] -

# - ALD ¥ NASH 7% 2

ALD NASH
S S E: A IERE = P R F i HEP~~ 2 1 <20g/day
g 4 @ <30g/day[47]
g 1 et AST 22 ALT % % £ 5

£ : AST/ALT ~ I-GT 4 Rl ¥
[44]

ALT % B2 #.3 [11]

P sFA) & R ] | 4R~ [48] EEET S e
£ N awi;:gﬁ[zjl]
SHIE 5 R F RS FOORA B UF

FPHE A 2 ROS[48]

CYP2EL # 2% % (% 51 5 ey
inpe @ & A2 4 ROS[25]

CYP2ELl # &

||
3R R E A T
HHE 2 2 H3E e 0 CYP2EL 3
PR ¥ EARFFARE
¢ LA 2 (48]

p =l

% B S 3¢ 35 % CYP2EL
2 5 NASH J 4 CYP4A 4 3
2x gARA L A37]

11




(=) NASH #4358 4 &

NASH & #H V7 &d 287 b ean®) 3 Rig 3R gy ff 0 i
R

E F)3 ¢ iR Y & - methionine-cholinedt 2 4x & ~ " § % ref - 3
%2 37 M E % M & gkt B[49] e NASH® 4~ 50 4 1% % 48> e 4r

b ENASHE 4 B & 27 maZ ik i cn % > o f ¥ i ks < B
methionine-cholineds £ 4 & & 2 &1 3 & 4k £ ¢hI % [50] > ~ jpkdp 112 %
1P E L (obstructive sleep apnea, OSA) s 4 fplfi pe & il 5 i
PR g7 ALy L R AL g3 B~ i ae
"1 [51] » » 7 FIpAEom OSAT ic = & 3FHRAE 1 4% 0 IR e i Tl
[52]  HFF Mo B F g aNASH S E Vg3 £ 8 & 4
-NASH# =575 3595 2 5E 4 1 § oz ehIR % [53] -

5N

Nitrite2 42335 £ 7§ E MehBE B > 7 U F SRS 7§ & M
= EHEE TFENR ﬁ”i}fi’.glj{fg‘ﬁ' 1T #* [54] » ]yt Fusako Takayama% A
% - methionine-cholined* Z 4 & w & {2 *g "%/2 &Fsodium nitrite (NaNO,)
40 mg/kge ¥ k34 F < NASHF 4~ #1235 [50] » 82 ZAMCD4x & 34 4 et
3 NASHH-;C 2 SD+ & p d P~ = F495% i 3 "5 4¢ @ (liquid high-fat
dier, LHFD)~ # % = NAHZL 3 rﬂ}?ﬁ;P: BESF R AN AR ¥ SN A
[55] » izt & 4~ #3430 7 dv & pENASHup 4 chér § $rfic > 5]4cMCD4R &
BAHI I F R AMCDE ST ESFRETMETAITERT > A&
3 2ANAHE 4 a0 #2[56] - LHFD®: 3~ #5258 {rNASH £ 4 & & 4 {r ¥y
EELE LS AR et AR B R 2 o BRI B L Al E 2 o
BB EANASHE F N A w3 2 0 Fpdp 358
NAFLD NASH:Lr% A m),ia B L ¥ R I LG U7 A I A

12



g Fpd ST S SINASHE A > £ 3 i £ NASHZ 5

Zheng-Jie Xuit & 4 Ari& = - ENASHE - H5 & & p W3 7

& (#1009 z 7 88g chow diet ~ 1097 7¢ 2 29"2 Ffi%) » & ) S Bhr iF
Fih— BB o b BRI O S B R g e R PFHE R AL R R B 4
2 TNF-a[49] -

# = NASH # ~ fi-5¢

4 5t F g * R 7
. . AAWE L X LR & NASH %« £+ ¥ &
methionine-choline 4 £ & & |~ " aF P R
% 5] 4 7§ [56]

zkﬁﬂ;,j?gﬁr B iFir B +)%;W7TJF55;F 5
"2 TP ¥x i3 %t sodium nitrite & E 3% 7 0 o NASH
i A AFEECr 53 4p e [50]

methionine-choline 4 Z 4 &
+7E v 3 &+ sodium nitrite

2 NASH ﬁ,—*ﬁ’fﬁ &3 e foig iz K 5 AR ey
e i % P94k 9 (71% from Fat) | *#pc25 3 % = > NASH }ﬁa A x 3]{“‘ ALT 2 2 ¢ ¢ %
H 4 o Byt 7 2% e Control & & ¥ £ £ [55]

BEEAS CYP2EL %2 PPAR-a % & ™ " v NASH 5 + 7 F
(37% corn oil , 185% caloric) | [57]

db/db or ob/ob mice FfE s R G F g p A% NAFLD 2
NASH 5 4 cups 7.2 T A FREUE B = g i [49]

13




R A2 S R g AR e S g T L
o dlded 2 WML T A )*Jca‘ﬂ Ik E_ % pERE -~ = R 3E (terpenoids)
5 pERE 2 R 4F £ 4 (polysaccharide-peptide complexes) 2 F-v F[58] -

(._ ) i{f?ﬁﬁ’%ﬂ‘”‘yw-ifﬂi“

&+ Lentinula edodes (shiitake)tt 2 & % %&£ Concanavalin A #73% 3
SRR B eniTH R E 2 e B AT § e sf T 4 E(Syringic Acid) 2 4 ¥
fe(Vanilic Acid) 2 4 > 7 Bor 4R 2 v @ 10 %% X AST ~ ALT ~ ¥ it %
O TNF-o~ IFN-y ~ L6 3 Cim®e e » 4 i fomig'p p d & 0 B8

F e g kb pIE G 5 [59]

%3 #E Fop + B Agaricus bisporus (white button mushroom; WBM) %
2 ST & 2 @ 0, S VR LA jl{' FEAEE R A es B TR
ﬁ%—% I“‘L(AST ALT)’;;"" £ o ¥l B F%'ﬂﬁgﬂ-)ﬁ"‘ B bt

+
X!

MBEF L Y WA 2 R R % k9 (LDL-C) B 2 Y o
e b fia F BEEF R FP B HANRY R Y

ToRig Ly T BEE 8 Fp e [60] o

R
.ﬂ

g4

Jui
j\‘“
é’%ﬁ

;)
\

Mukitake mushroom (Panellus serotinus)=| 3 % 4 3£ 3 = 2LiFpE 125+

% e doldb | B o BE T 0L KOTSRS 2 b g 5 B 2 SFRRA oh

14



g > "5 AST ~ ALT » 3 4c #5954 2% % carnitine palmitoyltransferase
(CPT)i& 4 "% 175 B & = % % fatty acid synthase (FAS) %2 malic enzyme
M ¥ hd B EE I A :FJ{rv’ 3, & % ~ adiponectin ~ H % w72 4R 1t
#-v -1(MCP-1, monocyte chemoattractant protein-1) 7 & > #r4] IKKB 7=
Mo B v sl n Rl s Prdl g Ltk o FRBET SIS
3 IKKP-NFkB 2t 4 @fpe /o m % K1 MCP-1 ¢h§ B ki 70 %
NAFLD «ig & [61] o

B3R A Ak 5 & 50 %k k2. Hatakeshimeji(% % : Lyoph
-yllum decastes Sing.) (#“ & f#]) > & 7 "% &S B IEFHRA G < B
:Pf:v‘ GPEERE P 13 B8P e P HDL-C ehg » f- a1 & > %
4 Hatakeshimeji » &g 77 ¥ 12" 4 5 Jﬁc PEIEH B mEBN T €
H 4 TJo-hydroxylase f% #% =28 4 K @ ¢ @ N E o v o A
Hatakeshimeji ¥ cnv j3 1254 @ S B-F RPET 3 4v | % cndpF (1'% 1%
fez PEFIRR 2 = PR W fig B [ AT Bt TR ML ch ¢ TR AR R R
[62] -

15



iF
“%%%w%n%% PI7iE 8 43 T ARG & Sk iR i s

F&g NN bt’,{ﬁi"ﬂ,&j\ﬂ-\r'g ’ IFW F'rr'm*\t‘k‘? ’ 4"’\? i\;ﬁ'—r’} ~ \?AFI’-ZH—

>_L
e
n&t
“m
pa)

Pl 8% BAFLHPBL =6 j\f\—i-i;-'l—if% e j\r}‘@g;%#] -
OFLFRL T TR AR Y A EHIRE pR AR BT
e S R

N

2
F
%ﬁiﬁﬁi@ﬁ%qﬁi#?’iﬁéﬁéﬁﬂ BALTL e g o &

Wi d 5 A RATRBR LS ST 542l L - [63]
HEHE PTRE ST RSB Y hat - R

MH)E G R 7 T L MBRES RRE X B 4 ekik o b
SAk g AR £ B o FHE AL GMP ~ AMP ¥ P it 5 448 -
Bt gt~ RIARE R % LS 2 PFapE R 173 10[63] -

F_*

a2

£ A 3B (& z:Auricularia polytricha)* L5 =R &V 2 B > Agc
B 7> # % Jew’sear(® o fi = A 03 i) 2 B & (jelly fungi) - f4 o
i+ B FL(Auriculariaceae) ~ B J§ (Auricularia) > b A]vg i B k5 § 42 ¢ &
A P RABFEES O R AFE)es G < AA>2 L
LABSANEFELRY AFETF 0 SBBLTET AT E R
MEEF R EPE B EFPEIMALCHFANL ADE FI] A

auricula-judae ~ A. polytricha ~ A. delicata ~ A. mesenterica ~ A. peltata #

16



% A.fuscosuccinea = = #a[64] - P w & 5 £33 & * b

NS
|
Y
e
e
[
>

auricula-judae) &= A3 (A. polytricha) > = + B 3 F 4+ £ 4 &&F >

HL k4 RESEL A 2 ARRZT Ak

Lol

‘o
P2
3\
el

'

A_
=

.\?

A

PER AR L AR e Gfeir RS > 2R R B gk £
AR e P WA Fpehar F -4 FIELEY > ER A G

FF o oAaFa ~EFLR P L RE{AE F[65] -

LARE - AP EF R RGOS A FE R EE A Ak
B A LREAME R S BT BRI R TR E
PASIES Z e RBPREABEZ IV ERAZXATRAE S

15 4% < [65] -
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2= L ABEZ AD T Y
£ AR 2 A3

) e
gz Auricularia Polytricha Auricularia auricula
w2, wood ear - red ear z 3
& LT&#F ~£F (As ~ & o) EA (KA E)
N Ao gy § BT /8 e
He FE e
A 7 &

18




B
BT R AR AB0~T0 1 > F - FAAHI MM S AL EC

-

#a 7 ¥ i[65] -

LA SEES LA RS A RK RGO R RIS A A
ok ST P TR B S PR 13% 0 AR E g A
BB T A T EmA=104113:13 A S [63] -

Fow AR AL a4 (100 %)

kA ek | ergis | Bk | lEsRE | R e | AA | B2 F
(keal) | (g) (9) (g) |[&+ (g)| (g) |#=&(g) | (g) |B2(mg)

#

(g

35 90.8 0.9 0.3 7.7 0.9 6.5 0.3 0.05

e i 4w 4% 4 B 4 &
(mg) | (mg) | (mg) | (mg) | (mg) | (mg) | (mg) | (mg)

0.5 28 40 33 15 17 11 0.1

FALROR AR S S

19



ARl B REF A FHRY TLH Ao I AT

AR FERF S 2L AR ~jinear & 0 A L ABBRFR ALK IE L o

A BB L A BERIMRL R B qaE S WA R

Ko LG FRAIL[66] 0 dRl T i e iy i d o & H e AT 4
oo L AR A HE G Fendd a4 Y F Eeng S e cha 4 [67] -
Fixdph L A3z md % Cha-tocopherol - B-tocopherol ~y-tocopherol
S-tocopherol Z & Fchi s g 2 E R F4F M5 F0a SR G 4P
d A FRE 4w

_\'/

} vcdrdlng FiBF 0 ieY [67,68] 4 F A7
ip A Eﬁ\méf”l Sty Bt ik - Bl-B22d 2 C 2 i
B A [69]

20



(z) LAB2 X472 wdig h 5

E

G MBS AR EEE Wi A RS E S
e M E - F3 MG a9 W AR BURY FL af o
o om BAR %R E - §a7 &« black-brown mushroom > z 3 % &
Bk £ 4 (347 630g/kg HcE)E Beu B0 ARG ke B dh
PR (AT B~ 4B)TrARE A THRGE 0 @ By TR § AORRE 6 e
¢ ¥tk B £[70] -

L #0Rp § CRA R

2]

£ Yangchao Luo % 4 3}'?] diAk s X R 2 A
K2 PTRALY M4 01 p5(SOD) 7 £ % 4 MDA e X Gi Hf4eif'f 4 §
Bd R AzF pd it 4 o B A adedlpd A E Frp] LDL § 12
F oGk endRE a4 o e LT MERREIRE L AR (7]

FREFZ AR I MY L E R EG IR R AP
thiobarbituric acireactive substance(TBARS) 2 # » & 3 (%8 g ¢ 4

[72] -

CHEFEFEHE AR R TEF ok BE T 2 ARG
fe f%F Py foduds W ok B AT 1Y 4 Ak 0 4 B e B S
Lenie® s TR FIZ ARG FRhad FEF 4 BERE A
3 BE[73] -

2 AB kR S 200ug/ml pF ¥ Az 50% " LT Rl freiB § 1t F

21



) fediF i 4 P 2tk DPPH IR A dpinic 4 0 2 gy i
Frpehing it 2 g pd A 4 ARGRE ARG At % C

4 7 fg(tocopherol) 2 #g+* & § % (carotenoids) % [74] -

2. v LS (e

ik

4 % pE(glucuronoxylomannan) 7 & ¥ "% & F g 17 % [63] 47 3 4p 11 A

Ny

K’éf A g7 chii e 3 "R E AR 4 B (eritadenine) b > 2 A B A7

A G B L4 6 hICR/] RLZ 4 B 3§ 1% 120mg/kg/day - # & % ki
HDL-C hfijn™ ¥ B 5 ' Tf: BOETEG R KRR Y B0 Ve E

T R e LPL 2 g 1t it 4 s B Bior A F kg e Rk Bk A 1
e B [75]° 2 AR 5§ L HB-F BT M A HEMBE H S8

AARFEA H AL § AT L AT R PEFIRE G s H e
PE AL cht d1 o B 4o TS E AR B 3k A R AL § £ 143

[76] « & &R e 5§ RpE 7 i ’sﬁ‘lii%ﬁ-“% R RIE® 5 i
- ARG R EER T T ALY REERER L a0 a-(1-3)-H B R
FEATE G hERRE S PERAR LI RS e ORI AR 2 H AT
AP oL AR T LR T AWM HERARE S SRR 0 T
F i Y PR EAR65] -

BROE F g e

3. Fug o iEw

% Carrageenin 3 Hen3F X F RBE% Y RG-S X R2Z A3 5 pal

(Glucuronoxyloglucomannan ~ Glucuronoxylomannan)® 2 3 »x" < & g

22



SRR A G R LR skt B ROT LR e R [77] -

- REER AR S R Lok -

B R PP EGLALR A inRF S
e A o £ AR 2§ & F-v (immunomodulatory
protein, APP)¥ &g % 34 & = ‘wz 2 Evgim?e s AAP ¥ 1 I8 fm¥e i 4 -
H 4+ 3 F (IFN-y) e i3 2 138 LPS 34 ¥ ohF o4 "8 (Macrophage) 3 4«
- F it § (NO)2 *hgk 7 7]+ (TNF-a) 2 2 > 134508 % % kg7 APP A
- BAE T T 5 B ad B F &[58]

5. ZBERASFZFY
Sone Tk & Adqp i oA B kAl S PEME MR S P
(heteropolysaccharide) 3 > £ @ |4+ B-D-glucan » %3 diabetic KK-AY
mice 2 AR FP-2 kB XL I HRT G I
PRI BESSEF B d F (HbALe) s i~ S 22 Rk E 2
e 5 Flpew e f B o 4 (hyperglycemia ) ~ 3 % & £ & R
(hyperinsulinemia) % # & = :& (hyperphagia) > »  JL*U4] & $ P~ T

F AR FEn & TS [78] -
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6. s A3

-

B3 F SRR ADZBFFE FRT Ul [ FREE 8RR
F o ook EBE B EBAR B Y MR E B FAAE AR S BT
PGB FURL M TS B Puga fe (antithrombin) ket
f# (thrombin) ei®* ¥ 2 F % d 3% & F]+ - §_(heparin cofactor 1T) -
ARSIl o FRE ML R E R RA >
b s 427 = [79] » Markhija and Bailley 73 4 3 2 & 2 ¢ év’?ﬁl?,:%vé
(Adenosine) 7 € & i 154mglg > ¢ B4 B edrdlh ] R R G B F eniT
B kA e 1R AT ] R LR hiE v [80] -

1. AR

< 54 45 % pE(lentinan) 2 schizophyllan( 4% ) 7 pE) tedoid R E i
%@%ﬁ’ﬁ—&ﬁﬁww’%ﬂﬁﬁﬁﬁbiai 1 B-(1-3)-9 R
PE o AR A T e %“57@@3 RPEF LA v BIERT
Sarcoma-180 F] 2 ¥ R e 42 %k > A2 BT * Bk FR B BE L (4
A B 2/3)¢ schizophyllan(B #7 ] % pE) 7 — Hherdrdisak  w A £ R &3
Pl 2 AR RPEL(A 2 R 3/4) > SdiERg auE i AR R B e
% % 18%[63]

Mengyao Yu %4 % A %4 sarcomal80 *&%; ] EUFPE L AR
HY X - 3040 5 pER APPIIA-d 4 & pE(mannose) 2 A #%(xylose) & = >
Bt g WA igd Bt B o B4 IL-1B~ IL-6 ~ TNF-a 472 ~ 2 INOS
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2AD LTI o G0 SRR i g o & 212
ERT FAETRE B T B BRZ SRR T SRR RL Y AR S

25



B AT K 0 SV AR R R o R I E - A2 o TRAE L
B B R L & PR R LFIR B S R AUF) F1E L N R g R
L NG 3 0 @ AT 1520 & vk o ZHEH LT TR
(nonalcoholic fatty liver disease » NAFLD)#r = % %t % B A v 3¢ » 3%
HPREFLRAT BAEF e bl R R LBV R g EE
AT E e B AR 04 T AR S B A > e B 2L 1R e
%44¢p@ﬁﬁm@%’aﬁﬁ%iﬁiﬁ$~ﬁﬁwwﬁﬁﬁ%?‘
BT E ¥ LA R ipMiE ¥ AN o

o P ARGART I AR frE LG L AR TR 0 A
AT AR AD . GAR AR S R LG A
Pas R PR L E BT LA o @ L AT ¥OOTFRE
B e AT ARHRE L AL AL AD LB B G
%R P T B H SR i dptE GOT ~ GPT ehie® o 4ot
LARAZBHRAT N7 R R ;L;}n?‘r, FPL AR B L A
B EPFFEFETE E G scd NASH model @"two-hit” s % ki 72
NASH #7332 i £z -
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2

7RG

SD rats 4 BE&HEK

| 7Y #am

Uﬁéﬁgﬁ% ‘H mﬂé}!ﬁéﬁﬁ% Hﬁxﬁ&:‘i@&ﬂ%%&

l

Be Wi BT Bovn B AT B X
‘l' Fiber

NASH rats
‘? € | Auricularia polytricha
o Antioxidant
| | | I counpond

ArEMGIEAE SiEER aBRBRENR BRXRE RLERH
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® % 40 & > rd# 22 Spraque Dawley < v B B 4 215 > &

(B

md BN FMERELRERS L B 2 FAEL L A

Pt AP 4 L8 (ad libitum) I 3edés X 4 8
FFTRME R LW 120 o P

w

W

lf‘\ﬂ
BoMou

5
&
&
—F‘I’_
I
\3\
|k
b
[
2|
IR
b
ro

3k o i~ PR EGR (T 4T
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3X]

g

brtsn = i

6B #HEMESD K R

i & #74 % (Laboratory Rodent Diet 5001 )

Control HFD HC _ _
[ group(n==8) J [ group(n=8) ] [ group(n=8) ] [HO group(n—S)] [LOgroup(n—S)]

[ High fat diet For 8 weeks ]
o Laboratory Laboratory Laboratory
N dL“b“[‘;.‘mrg{]m High fat diet Rodent Diet Rodent Diet 5001 || Rodent Diet 5001
OF en:z Ieftnk For 12 weeks 5001 +1.5%APE +0.75% APE
or 1.2 Weeks For 4weeks For 4 weeks For 4 weeks
Groups :

Control: rats fed on laboratory rodent diet
HFD: rats fed on high fat diet
HC: rats fed on high fat diet for 8 weeks then fed on laboratory rodent diet for 4 weeks

HO: rats fed on high fat diet for 8 weeks then fed on laboratory rodent diet supplemented
with 1.5% APE

LO: rats fed on high fat diet for 8 weeks then fed on laboratory rodent diet supplemented
with 0.75% APE

Bl- F B4R
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BFEL RS E 37§ EDTA 2 heparin shgfn § {82008 % 5 4C

M2 g e (32209) 20 44 A L ag o Bl i
%&%i@u%@aﬂ%ﬁﬁ%ﬁﬁ’ﬁuwkﬁﬁﬁﬁw’Bﬁ%%

Men WO F R AR A BB F Y FF 80T T

Fpisrsir o

BRSSP L E lom*lem 2+ ko) e B 3N 1096048 5 R o
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R

i A4

aspartate aminotransaminase ~ alanine aminotransaminase ~
total cholesterol -~ triglyceride ~ high dencity lipoprotein-
cholesterol ~ low dencity lipoprotein- cholesterol ~ glucose
AC ~ insulin ~ Vitamin E ~ TBARS -~ Vitamin C ~ free fatty
acid -~ fatty acid profile

VR A

i+ % H&E -~ Masson’s trichrome *» % 4 ¢ -~ total
cholesterol -~ triglyceride ~ Vitamin E ~ zi i & vt L BE F i
$= B (TBARS) ~ 4 % » i* fi=(SOD) ~ catalase ~ glutathione
reductase ~ glutathione peroxidase - CYP 4A -~ fatty acid

profile
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1. R ot

K@% * 3 BioLASCO 2 #pr = % #£:hSD + 840 & » 9 %
Fode G d de S 2 A 4R Y KL - ) pF light-dark cycle 0 15
B ends 4 % ) (2321°C) 0 B A 40-6096 0 ok A AR A B 0 SR P
4 % (5 #-F kb d 4 27 % Control ~ HFD ~ HC ~ HO ~ LO e o

2. & A1 Ep i

RAELRRI 2 BB LR FEFFELRFR B FRE
Pofhoe PoRisd IR R R AR Of R R R LBE FIEER A AriE
7 AR EP R R RATF

3. & gl

rAF %A 5T i * Laboratory Rodent Diet 5001( Purina Co., MO,
USA) > & "a4c @ el 2 dod = 9757 > HO 2 LO fixt 6] (BlZ ) 4e
ML ABEBS > LRl E A FR- o T 4T B oo
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4, A 8 B L

% 7 Laboratory Rodent Diet 5001 i & 4 % ‘e =

Table 5 Composition of Laboratory Rodent Diet 5001

Ingredient (WIW) 9%
Protein 23.9
Fat 5.0
Fiber(Crude) 5.1
Carbohydrate 48.7
Ash 7.0
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3, = %paéﬂaﬁaﬁi”/i—ii—’:%%%b"&ﬂ

1~

Table 6 Composition and of the high fat diets

Composition (W/W)%
Chow diet 88
Lard oil 10
Cholesterol 2
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FEE AT S A S T

Table 7 Energy of high fat diet and fiber contant

Groups Control HFD HC HO LO
Carbohydrate 58% 52% 58% 58% 58%
Fat 13% 30% 13% 13% 13%
Protein 29% 18% 29% 29% 29%
Fiber 1.79g/day 1.57 g/day 1.79g/day 2.25g/day 2.02g/day
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d R R E LR § R E R L FIEAR A R R
3 AR S

i 3¢ F 3 Erz[82]

B4k & 200uL ~ 180uL A #| 2 20uL B &>t 50°C & & 20 ~ 45 -
/4 Fris 4o » 600uL C A%t 50°C & & 10 4 45 > 4t (10,6219 )1 » 4 >
Flw Ak k& 2RI 650 nm 2 vk B AR A R 2 Bk BRI Y

@rwheo 78
A A 0.4% K - Na tartrate + 10% Na,CO5;+ 0.5M NaOH

B #| : 2% K - Na tartrate +3% CuSOy - 5H,0+0.1M NaOH

C &/ : Folin-Ciocalteu reagent #f# ;7% (FC reagent : H,O0=1 : 15)
ii. % % pEiRl 2[83]

#29% Phenol-sulfuric acid method /B ©_o B~ 4% & 200pL 4r » 200uL
5% phenolslon.z2 1ml H,SO, > /] B & »

¥ FE O A&ESI kX
3R 490 M oz s sk (B 0 BRI A R 2 vk ok B4R 3k B 1F ik B

' o

/z\
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1y

Y

il %55 8 w8

P~#k & ImL 4 5mL -k 2 0.5mL Folin-Ciocalteus reagent » v & &
Fie#EFE 5448 4v» 05mL209% Na,COs iR & 15 18% 2 [ B > 4|
* 5k sk B2t A 750nm T ople kg > v gallic acid G R 5 i 4R

BPREF| AT > RRANFEERR
L AR E BB R (MR R
% DPPH A d At 4 il 2[85]

P& ImL 4 ImL -k 2 0.2mI5SmM DPPH 22 8 T 5 & 30 &
85 407 A % kR R BLTIM L sk i+ 8 R A i 2k (R
He b ¥ J‘r',i“/f DPPH p o 2 it

~ B R4 R =][86]

P~k & 0.1mL 4c 1mL working reagent (Acetate buffer : TPTZ :
FeCl; - 6H,0=10:1:1)> £ 37CT F B 15~ 45> % » kKR *H

B 592nm z_ ¥k sk E o B4R —?//\ni’ 7 vh kB PRI B # xR R oae o
v B4Ry R 4 Rl =[8T7]

1395 trolox equivalent antioxidant capacity = i » B~ 100pL ### &
7 ABTS" 2 10pL % & F Jis 16 A 4 (s > * A 3k k& 3Hip] 734nm 2. v
7]5|g| ’ bt"}f%_g-//\ui7 VA?’!:IE'}‘J’%&"J%’ Et'f["ﬁ#m$ L4 o
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SR & 2o i
1. = P % st @ »ivix (aspartate aminotransaminase » 14 f§ #£ AST)

AST jplz f_# * DiaSYS e # % & % (Holzheim, Germany) -
AST &_#-L-aspartate 2 o- ketoglutarate # % % oxaloacetate 2 L-glutamate
sf% % - oxaloacetate ¥2 NADH 54 MDH (malate dehydrogenase) i*
# 254 NAD'» @ AST px# @t A41% A %% &35 p NADH § it &
NAD* 7 340nm T Hex sk @erpR S F it £ o

AST

L-aspartate + a -ketoglutarate oxaloacetate + L-glutamate

oxaloacetate + NADH + H" L-malate + NAD™

2. 5 vfs i viev% (alanine aminotransaminase s 2T f§ - ALT)

ALT | % & i * DiaSYS % % % £ 2% (Holzheim, Germany) -
ALT &_#-L-alanine 2 o- ketoglutarate # % = pyruvate # glutamate = f%
% - pyruvate &2 NADH 54 LDH (lactate dehydrogenase) i # 2=
NAD"» @ ALT fx# &4 841 % & ksk &2+ NADH § it & NAD &
340nm T H w3k B s b i O T

,\h\-

o

li“b

L-alanine + a -ketoglutarate i pyruvate + L-glutamate

pyruvate + NADH + H* LD

lactate + NAD™
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3. & %8 AR (total cholesterol » 12T fj # TC)

,\.

TC cip] =4 ¢ * DiaSYS e # & & & (Holzheim, Germany ) -
F 32 {41 * enzymatic colorimetric method (CHOP-PAP ;2 ) #-2 & s
:Ff:ﬂ: 5 & @ 37°C-kig 5 ~ 45> f1* cholesterol hydrolase ~ CHO
(cholesterol oxidase ) ~ POD ( peroxidase ) ¥ # &-# & cholesterol 2 CHE
(cholesteryl ester) =% » 4 = % ¢ 14~ ( p-benzoguinone-mono-imino )
CEp s I kR R A 500 nm B H s kiE o L EEEA R R K
BEHRELFTC kR -

cholesterol ester + H,O L

cholesterol + fatty acid

cholesterol + O, L

cholesterol-3-one +H,0,

2 H,0,+4-aminoantipyrine+phenol bal

quinoneimine +4H,

= Wy (triglyceride » 11T £ TG)

TG erip| = &_1#% * DiaSYS enf % % & :##%) (Holzheim, Germany ) °

1@ § 4* LPL (lipoprotein lipase) #-TG % f% 2 4 glycerol > glycerol

= d GK (glycerokinase) i** & 4 G-3-P (glycerol-3-phosphate ) » G-3-P
& d GPO (glycerol-3-phosphate-oxidase) i#* & # 5% i* & (H,0,)
H,O, #2 aminoantipyrine ~ 4-chlorophenol ¢ POD ( peroxidase) » /&3
= quinoneimine » TG p] T E | * & % sk & 3+ & 500nm T ek & >

g ’]@‘-ﬁ‘/p e 2wk if%%ﬁ'ﬁ a0 5‘]% TG m/k}i °
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triglycerides LPL glycerol+fatty acid

glycerol+ATP GK glycerol-3-phosphate+ADP

glycerol-3-phosphate+O, GPO dihydroxyaceton phosphate+ H,0,

2 H,0,+aminoantipyrine+4-chlorophenol L5,k

quinoneimine+HCI+4 H,0

5. 3 R & % ¢ ®FAEE (high dencity lipoprotein-cholesterol » »2 = §§
# HDL-C)

HDL-C g # £ i * DiaSYS e % 2 & 34 ( Wiesbaden,
Germany ) o RI2 g % % - 22 'ﬁf LDL, VLDL and chylomicrons » #_

FoHAES o U 4k RHRIE A 593nm 2k iE o f AR

/% “f)é?»‘:}sJG TE%%%#‘%‘;Q‘; %E'—i‘r'j_ ﬂﬁ HDL'C ‘:/J//J/%}i %

%k 1st step

tal
LDL, VLDL and chylomicrons e cholestenone+H,0O,

2H,0, CHE+CHO . 2H,0+0,
* 2nd step:

HpL CHETCHO | cholestenone+H,0,
H,0,+chromogen peroxiki » quinine pigment
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6. ™ % & %5 3¢ (low dencity lipoprotein-cholesterol> =2 = §§ - LDL-C)

LDL-C =g = §_# * DiaSYS e % & & 2 % ( Wiesbaden,
Germany ) - RIZEA]* % - #4323 "% HDL, VLDL and chylomicrons » %

BF-HFJEI LI £k RIRIE & 593nm T 2k B0 £ &R

_‘

Fipiez sk @iEgE Y F s LDL-C ik A -
% 1st step:

tal
LDL, VLDL and chylomicrons e, cholestenone+H,0,

+
2H,0, CHE+CHO

L J

2H,0+0,

* 2nd step:

HpL CHETCHO | cholestenone+H,0,

eroxidase .. :
H,0,+chromogen P » quinine pigment

7. ™% R % 39 (Very low dencity lipoprotein-cholesterol » 12 = #§
VLDL-C)

AR N E S N RN RN R R R ER o

1615 % A 7 35 AR (VLDL-C)= &£ A (TC) — & % A % o
(HDL-C) — % & #5339 (LDL-C)
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8. 2% (glucose AC)

glucose AC =gl = & % * DiaSYS e ¥ = & &% (Holzheim,
Germany) - /3@ & 4]* GOD (glucose oxidase) i** #-glucose ¥ i &

4 H,0, > H,0, ¥2 4-aminoantipyrine ~ phenol &4 POD (peroxidase) *

&35 = quinoneimine - glucose AC sip] Z_&_f1* # 500nm T jp|ex 3k {5
g1 g -

glucose+0, GO gluconic acid+ H,0,

2 H,0,+4-aminoantipyrine+phenol POD __, quinoneimine+4 H,0

9. = %»ﬁ, y Rk

i 7 & 2# 2 (Rat Insulin ELISA,Mercodia AB,Uppsala,Sweden) 1
it % d % & 172 (ELISA) » Ak £ 450nm ™ » 224L 82 o 2 ez Sk (5 ¥R
T E %”in% 3ER ©

10.%4 4 E (Vitamin E) [88]

B~ 200pL = ;“Pf;%c » 300uL 50pg/mL a-tocopheryl acetate > “v 4 2 F 1
ks o o4~ 600uL hexane v 4 B 2 4480 * 4°CT > 2 10,6219 4t
o 10 A4 fch b R D Y - BAeF o FH EHIA x> 2
FIFE BRI E T 4§z 0 4v ~ 350ul methanol w A 0 * B T B E R
( Vacuum Manifold, MultiScreen™ HTS) 0.45um i > 2% {4 73 5+ 80pL
SUHPLC # 247 o %84 % Bk > 117 R ITT]p 5 o ik B
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SFRFEER R feadted F ERAR AT 5 pl/mlplasma £ 57
s HPLC £ % 4o
® xF :L-7100 pump(Hitachi)~ L-7420 UV-VIS detector ( Hitachi)
® i1 : C-18, Sum, 25cmx4.6mm
® 7 % 4p . methanol: H,O=98 : 2

® £ :290nm

11..24 % C (Vitamin C) [89]

B~ 100ul = 5]{7% *> 900ul 4°C < Methanol » =~ & F 20 ) > 1
10000g &t~ 3min> et Bx - * B 2% E (Vacuum Manifold,
MultiScreen™ HTS) 0.45um &% » & &% *-20°C 2 ¥]i1 %4 5] HPLC ¢
& F7 0 735 50ul 3] HPLC ° & 37 o = J‘ a4 2 CER > I #* R3PS
A s F > RO EER o il JL”ff: 4% CER47 5 UM
plasma # 7+ o

k HPLC % i 4T
® X® :L-7100 pump(Hitachi)~ L-7420 UV-VIS detector ( Hitachi )

® 11 : C-18, Sum, 25cmx4.6mm

® 7 ¥ 4p : methanol: H,O:acetic acid glacial=80 : 17.5: 2.5
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® A £ :254nm

12. TBARS (thiobarbituric acid reactive substance ) [90]

B~ 100uL 4 » 4mL 0.229% H,SO4~0.5mL 10% phosphotungstic acid -
1mL 0.67%thiobarbituric acid (% ** H,O : GAA=1:1) > 95C-kiz 1

| PF > kg fé 4~ 3mLbutanol 7 E B~ A 4CT

gros 15 4 45 0 B R R34k % & - Ex515 nm/Em555 nm T R H

o

Ik

/}z\

13.4 4 75 ok A 49 [01]

% — 4~ 200ul = ;“FJ%J‘J methanol ~ chloroform (3 : 4.5 by volume)
e R BN B B R 2 PR A U E 2 dh f PRSI ARE T L i s
oo % 2 b » po AR 5 (17 ¢ 0, heptapalmitic acid ) ~ 12 9
BF;-methanol (boron trifluoride- methanol ) =% 96°C ™ 4c %t 30 4 48 (7
PR Y fg it K & 0 4o~ pentane 3t 4°C ~ 3,220 g Hw 20 A 4R TS 0 BH L
Fikteic o BT E 2 hexane {20 U F AP K AT R AT H AR e A o

k FAPR AT RIEE 40T

® X% : Trace GC

® ¢ 11 : 30mx0.32mx0.2um 90%biscyanopropyl/10%
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phenylcyanipropyl polysiloxane
® § 4 ;niE @ 30ml/min (spiltratio = 1:10)
® FID #& B % : Hy 7wk 30ml/min > Air ;i 350 ml/min
® i~ ix : Chrom-Card
® iR A& 1160°C-240C » & 45+ 2 15C 2 & 3 240C >
a4F 10 ~ 45
® ir R :260C

® H:PIEF AR :260TC

_:_ ~ E-‘F‘%A} *ﬁ-

B RS ,i§nf SRR T 12 09%4 1B g BoREFMEIR G > 04
ELNC R I R ﬂ»lj“ﬁ% JARENG S B JRE T T BB R B e 0
10%4& 5 k¥ 18321 ¢ Eﬂ%%‘?% g %F%:}%ﬂvfiu T RN R
Foes REMNE e BEHT RBEUL FH P EEFRAN-B RS
(haematoxylin&eosin stain) 2 Masson’s trichrome stain ¥ 2 FIL> 28)

R FRBrELAT B R AERY 68T BB DL B A

%45 Brunt ¥ 2 > aimdfr s 5 0-3 ¥ % [10]

Grade 0 : 7 P! & Fq B3 2 fm e i3 F5 %2 6 ff <5 0%
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Grade 1 : 7 [ &f %3 W53 2 fm %% (b V9% m"e & f ¢h133%0 11 T
Grade 2 : # [ 7 7y WA A 2. w8 1k VFRE An % & ff ¢ 33~66%

Grade 3 : 7 P B P W3 k2. fm ¥ (B AF5E \w P2 o ff 1166% 14
Zyx Brunt &2 > L wre & 5 0~3 % & [10]

Grade 0 : X3 # L infe 2/

Grade 1 : 1-2 foci/field

Grade 2 : 2-4 foci/field

Grade 3 : more than 4 foci/field.

2. PFHRETR R R 2 B E
R
Ml g SPFERP AR 0 TP 0.5 AFHR S 0 4o » TR 2
cc(chloroform:methanol=2:1,v/v) » ki ¢ 12 325 8 Braets 7573 30 -20C

DAt .

BOFEREP% 10ul 0 4c ~ Triton-x-100 > 323 2 3 {8 14 ,ﬁ‘f&/kﬂ”ﬁ%}ﬁ
iz 1 & FEH e (Rendox CH201;Antrim,U.K.)iE 7 4 47 o v » & &l
1000uL 7 3 {6 & 37C T Mg B4 5 odg > WA KLELREIARE

500nm BB ek E o A EE S B 0 FROE FEL R

3. MERC B B Ak AR 2 BT
w
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Ml g SPFERP AR 0 P 0.5g FHTEE 0 Ao x TP A 2
cc(chloroform:methanol=2:1,v/v) » ki ¢ 123275 8 Brpets &5 75 30-20C

ER ST o

PSFREE P 10uL o 4o x> Triton-x-100 » 323 72 3 18 R Rk 518
iz 0 B B EH 2 (Rendox TR213;Antrim,U.K.)iE 7 4 47 o 4 > F i A&l
1000pL 2 3 16 2 37CT Mg B4 & 5 A 45 > A k& - & 500nm
AR TRIEEGEE > JI R M H IR B ik R -

4. TBARS (thiobarbituric acid reactive substance) [90]

T P~ 0.50 AR B> 4o x B P 2 ce(chloroform:methanol=2:1,v/v)

B3 f i i 17 TBARS il %> %% i o ¥ IR TBARS 2 = i

5. 3 % ime F (Cytosol) % skt (Microsome)2 %l %

B L s RO g ¢ 0 4o 2 4 2 21 0.01M phosphate buffer(1 2 =
% 1.068g K,HPO, ~ 0.52gKH,PO, ~ 11.5gKCl » pH7.4)$2 % 15 » 4.~ 3000g
15 ~ 48 > wB~F K % o f 2 100009 oo 30 A 480 B (S IUAT B iR AL 8
Hr.w(32000g ~ 1] pEF) o K- R D LOmI B g o gHINA TG e
Foom 'E AL s @ 4o 3 BRI 5 ol 8 0 4~ Iml microsome
suspension buffer(1 == 7 6.23g K,HPO, ~ 1.94g KH,PO, ~ 0.37gEDTA >
PH7.7)%c % ++-80 1 & p 15 A 45 o
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6. *F% Glutathione Peroxidase 2. i 4B #_

GPx (Se)
H,0 C— * H
GSH GSSG

NADp+  NADPH+H*

AF % %4 47 £ 2 (Clutathione Peroxidase assay kit, Cayman,
Ann Arbor, MI, USA) » 17 GPx 2_ &4 - & £ % 4| * Glutathione reductase
2T 4P| 8 GPXx 2zt o % GPx#-3 3 it 4 H,0, (Hydroperoxide)
S H,0o 7 #B B 7 GSH  #= § 14 GSH> a» GSSG B Z % GR
"2 NADPH § #f ps g% = GSH> B3t pE % #1424 72 H.0, % <X B -
Fl# sk k& 3 v 340nm k& GBI E 3 E NADPH %5 cig & B 4& R )

GPx 7% 1+ > nmol/min/mg protein % 5w °

Bl
AA . Agyo(Time 2) — Azyo(Time 1)
3s0/min. = Time 2(min.) — Time 1(min.)
GPx activity = —sso/min. 0.19ml ' ole dilution - Total protei
xactivity = oromee = X 5o X Sample dilution + Total protein
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7. %% Glutathione reductase 2. 7& }£7p] Z_

GR
GSH + NADP~

GSSG+ NADPH + H~+

A Bk ¥4 47 £ % (Glutathione reductase assay kit, Cayman, Ann
Arbor, MI, USA) %~ +7 GR 2_ %= - GR 1 & 7 # GSSG ;& i = GSH » 12
BiFwmrep GSH fqk & > iEm ¥4y VB4 - 22 &2f]* NADPH %

2

~

# F R T GR 2 4k o F GSH A% i & GSSG P+ » GR ¥r NADPH
i{ ¢ £ #-GSSG:E R w GSH>* NADPH ¢ § * % NADP">*t & £ 340nm
TR RE PR AR LR 2R ER L EFE GRLFE RS

v RBE % > B =02 nmol/min/mg protein % T o

AA . Agyo(Time 2) — Azyo(Time 1)
3s0/min. = Time 2(min.) — Time 1(min.)
GR activi AAz4p/min.  0.19ml 3 e diluti Total vrotel
= X X +
activity 0.00373M-" X 0.02m] < Sample dilution + Total protein
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8. 3% Superoxidase dismutase(SOD)z_ i 1&ip] _

02-+ H+ >OD > I—Izl::)2

AF %R ¥ 4 172 = (Superoxidase dismutase assay kit, Cayman,
Ann Arbor, M1, USA) » 45 SOD 2. #44.-SOD #_7 7 £ jh2- 13 * 2% >
FORAZE LT (O)E R S HO, 2 Oy imep £ & g it 7 IF

WP PFER EF o AP 4] Tetrazolium salt z i£* jp| _SOD 2
&l o % xanthine oxidase & &7 >0, ¢ # % = O, stpx Tetrazolium salt
g2 O, % &+ 42245 ¢ 4% Formazan dye > 14 ] 2 SOD ; "f O, 2. /&

Moo Ak £ 450nm TRl ek sk @ o B =12 U/mg protein % ot e

9. %% Catalase 2. 7B 1] &

1,0, Catalase . IO

FA

~F 7 ¥ A 17 £ 2 (Catalase assay kit, Cayman, Ann Arbor, MI,
USA)4 45 Catalase 2_ =1+ - Catalase & 17 224 H~ 88 2 323 1V fE % >
R ‘f wmie h 2 i g i (HO) 1t s + F(ROS)e & 2 1%
Catalase 2. i ¥ 7 st RP|ZHEM o 2 HO, 5 &7 > 77 7 et 2
g & H,0, 2; & ¥ pg (Formaldehyde) ¢ & # 7% = ¢ &

Purpald(4-amino-3-hydrazino-5-mercapto-1,2,4-trizole) 2; = - 7 7
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Aldehydes z_ g3 X Jf# s TREEE VR R K E S RRE R K I 2R
Wk oo Bk £ 540nm TRl ek k E o B AR P Catalase shE it 0 H >

™ umol/min/mg protein % 1 °

formaldehyde(uM)
20min

Catalase activity = X sample dilution =+ Total protein

10. % TNF-0 7 £ 2 B2
F TR

F % ¥ 447 % 2 (Rat tumor Necrosis Factor alpha ELISA Kkit,
ASSAYPRO, Winfield, Mo, USA) k 2 453758 TNF-a sz & o &~ & & | *
= MaEEZ 4 E A 152 (Sandwish enzyme immunoassay) & i#| & TNF-o 2
X B H R F B M X B TNF-0 © 55 L coating 4 + = 34 4%+ >
41 * immobilized antibody % biotinylated % txFuken= P 5EE 2 452
4 HF 2 HE E TNFo # &% 2 2 & 5 TNFo 7 & ° *
Streptavidin-peroxidase conjugate k%] - H s A% & e F{* wash
buffer ;#=$H » ¥ 4c » peroxidase enzyme substrate » # {s >t £ 450nm

TR Ee R E o
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11. "% IL-6 $ §£2 Bl %
F TR

F BT ¥ A2 2 (Rat IL-6 Platinum ELISA kit, eBioscience,
BMS625TWO, RUO,USA) % » 473 #% TNF-a. chz £ c A 2 2 f|* = p1 ]
%% ¢ % 4 17/% (Sandwish enzyme immunoassay) k ;f| & IL-6 7 & » ¥ &

HixpAg B 4 BeanIL-6 @ 5g L coating 4 =3 & 1+ > o ;“Ffzv‘ e
IL-6 7 € ¢ frit % + en IL-6 $#L48 .55 & 1 £ 4 » Biotin-Conjugate i % -
L » * Wash buffer #- % & ¢ Biotin-Conjugate — F=oi # £ 4c »
Streptavidin-HRP fr— Fu% & > * Wash buffer #- % 4 < Streptavidin-HRP
Fef {8 4o » Tetramethyl-benzidine 2 # % ¢ ¢ % > 4c » Stop solution k %
W F o Bt * £ AB0Nm TR B 2w ok (B W 4R R (F Rk T v 42 4R W

HPEH A IL6 5 E o

12, 575 CYP4A 35 F2 2 R E

B W e TR 3 lpg/ul » B~ 10pl 54 » %48
# sample buffer 3238 & >+ 95 CiE 2 T4 5 248> 2 (S HH 3 10%

acrylamide gels & &4 ¢ > 14 130 R4FZ REF T AL 7 o

& > % 2L (Western blotting) &2 4 % &2 47: % A = = {8 L *» Gi
stacking gel » F P& # B — % separating gel + ‘| 4p F 2 #& B L
(polyvinylidene difluoride membrane,PVDF) » #-pt %L % 72 3 95%
methanol 5 4 4& » /&2 {8 (& B #-% 5 ~ Jj 5 ~ separating gel ~ PVDF % -
TR AR Y P AR R Y o ME T M g EHE 1 400MA T
Bl BEOppE o B xRS PVDFE B3 3 10%5 g 4 ks e
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blocking buffer 1 B -J- p& > B~ 41 {4 vz wash buffer & 2= %% = 5 &~ 45 >

17 PBS ### 1000 & 7 CYP4A - s H a3 87T 1] %5 2
s B~ 41 2. PVDF % 4% 2 wash buffer &2 = = » 5 x5 S 4 > £ 42
PBS ## 10000 % ch= miidg 2>+ T F 5 1] f 5 12 wash buffer
PR Z O EXS A4 Bt s Iml kg d B SRERETE BiSIA
§¢ ™ Image Gauge #c#8 ~ 47 # F—v T4 RE o

13. = 35p A 4 [91]

¥ — 3 1B~ 0.25g 5 4e » 1c.c. methanol e #g B ch% B > 9B
B2 EPRI LR ERICEFET LR BE - %2 H I
aminopropanol silica column 3 &} = i ZRAEFG B o % = ) 4o > pFRARE &
(17 : 0, heptapalmitic acid ) ~ 12% BFs;-methanol ( boron trifluoride-
methanol ) »+ 96°C ™ 4c#t 30 A 48387 % F ¥ fig {* & J& > ¢ > pentane
3 4°C~3220g s 20 » 458 0 BoH H iR iS4 5g 0 %Y LE 2 hexane

60 vUF AR AT R A T E R R e o

FARK AT R T ek 4 o
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~

EH R A
F % % % 1 SPSS12.0 g #3& 17 434> 12 One-way ANOVA & 7 4 17 >
Bl T35 2 R i £ (Mean+SEM) » p<0.05 1t %} B E L & -
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=

P
Y P
A W

e
Rl

S 7 kA Sk

SR F AR LR S T S Al
R

LB+ - 0 %% %7 > foControl = (Grade 0)4p ¢ » 4k 8 w ¥ 1% "4k
g -k BB ¥ 4 R P P95 0F 2 (Grade 2) 2 4 W i e 7 & (Grade 2) (P<

AFT T EET Ak G § T4k @ fhE E(HFD~HC~HO~LO ‘&){- Control
EARV o ded AR ORI G AR G 0 48 B q 4k @ ch-k Bl Control
eqpt o i@ AST & ALT 375 4 (P<0.05) 5 sk % 72 6 » 4rk
1977 S R PR s I Bl P ERRE S g MR R
9 ¢ AF F > Control 2 (P<0.05) » @ u JE¥ F % A& %y 3oy "EFIFRATF
% S (P<0.05) 1 F ¥ M RN AME £ R TIET 1 Fr 26
dod R AT 0 Ak S B4R 8k Bl 2L A R R B
PR ETiEE 1t e Y A 8 3t Control 2 (P<0.05) iz B R BT 0 R B
Bode G4k S NFDF AR S 83 R L AT T A Y TR

Bechoky @ o BRI T 0L 2515 R SR8 e 2L LT L

S A RAEBH AL FF LS

drd L - gm0 £ AR E B P ar S R s ek s Fen s A
e wlibgs £ e 1.36% ~ 89.779% ~ 5.159 ~ 1.92%% 1.80% - @ £

P-4 ¢ % % s (total phenol )~ &5  (total flavone) 2 E % (tannin)
A

O
L)

E
B

3 B %¥_9.10+0.08 (mg gallic acid /g) ~ 8.49+0.07 ( mg quercetin /g)

55



% 841.70+15.92 (ng/g)éd L =)o L AR EB ez Fif L E A Y

“’T‘ DPPH p o e 4 ~:B R4 2 By it 4 &2 5 5 45.92+0.22( 9%
100ug/ml L-ascorbic acid )~87.74+0.51( uM trolox/g ) 3 127.20+£10.24( uM
trolox/g) (% L+ = )e 2452 AR F B ¥ g A it > V38Rt
73.97+0.27% ~ * ¥ A {8 ik 225942859 (£ +tw )-

Y

v FAIAERSHARESE CHE LI BY

drd LT TR HRE AR FHRP VL EFHNET REFLE(
>005) A& s F k&L - Fe HFD 2L g ¥ 3
<0.05)>% HC 2 LO /e pj22 C-HFD-HO &% a8 ¥ £ % (p>0.05);
LapERC G LR aEF LR (P>005); AF
ig%cg_ﬂff,l‘zﬁ%j%%ﬁﬁé?ﬁ%%iiq » %k o HFD 28 ¥ 3> C

56%? ’1%.4:'{%%‘!@‘

¥ HO %2 (p<0.05) 4 HC & LO & kg ¥ £ B(p>0.05); asFi <
%6 HFD 24 ¥ 32 # %(C-HC-HO+LO &) (p<0.05)- @
HC - HO # LO i~ &% >t control = (p<0.05) i * * £k 148 &

|k

kB ipiFE CHFD evnfp P FE g EF 3> 2 ¢ 2 (C~HC-~HO-~LO
) (p<005) HO R HC 2 LO e % £ 32 (p>005) ¥ %+ 3

%+ Control =

T FAIAFEPELEFFS S HELRE

dod L2 oArg 0 AR Y :},E] #> 5 > HFD 22 AST-~ALT ¥4 %
% ** Control %2 » iz HC ~ LO 22 AST 4pi&p|¥2 C 2 HFD g ¥ £
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Boa T FARL S ADEI G (HO )7 AT i AST § 2
(p<0.05) ;% ALT = & HO 2 ALT & % >t HFD % (p<0.05) -
m HC 2 LOepler L e FRlags 28 > iy ¥ 250 2 6 0 &J5 Brunt
%2 0 4eBlE A 97 0 fe Control 2 (Grade 0)4p v » HFD 2 Ag % 3 4o 5%
BN ey 9% vz (Grade 3) % 3 m e (Grade2-3)0 @ %4 £ & B ¥ Bt o
HC & (Pq%%if ¢ : Grade2 ~ % ¥ ‘w*¢ @ Gradel-2)\* &g ¥ "% M3+ m"e p 7y
%% ¢ 7 £(HO : Grade0-1 ~ LO : Gradel-2)% =3 2 w2 (HO 2 LO:
Grade0-1) ; 3kt * & > 4eB+ 4 #75r > f- Control e 4pit > HFD ‘&
ESFE I SO AP

I~ FAAFBHFREEFLTHELEF

dok LS AT o AR S L iR AR S o HFD 2 PERAE - KB A
D 2B R AR AY $EEFFES (C-HC-HO-LO %) (p<
0.05); %A ’J(”P"‘r]ﬁg& X% & "p v > o > HC 2% % 3 >* Control =
(p<0.05) @ HO 2 LO 24=Control =¥ ¥ £ £ (p>0.05); &=
et W fa>m > HFD 2 HC ‘22 = fiéH ¥ fig 7 £ % ¥ % > Control - HO
2 LO % (p<0.05); B %R 2HMmE> % > HO % LO 28 ¥ 5> HC
@ (p<0.05) m 2 Control 2. g% A 2 (p>0.05)-° Aimi<B g

& HFD 2 HC % % % 1>t Control 2 (p<0.05) m» HO 2 LO = p|

fe Control 222 HC 2y m &g ¥ £ % (p>0.05) -
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-—

N N~

ABEPHRA R P &P L% &2 HOMA-IR 4542
BE

ek L N /g&/g‘._l.: ﬁ?'%é{l,}l (s

m

DB AR SRS A
B4 (HO % LO ‘)2 & % & 451 ¥ 4 HFD

e (P <0.05)1Yr' control
£ B2 (P>0.05) > m HC 2 pje HFD % & &

Z £ (P>0.05) -
b fflifs%g;, 2 ER>% > HFD 22 x fﬁ%ség’, 2 ERKEEFR
control . HC~ HO ¥ LO 2 (P<0.05)m H s e @Rl @ X B Pl ¥ 4
£ (P>0.05) -

ﬂ?ﬁﬁ%%%%i}“&ﬁ+

7 & R
x5

5 HONA-IR index iz >
o R IEFAE A F R HFD 2 i %5 & JE B & ¥ % > control -
HO 2 LO %2 (P<0.05) > m HC %= p|g % % ¥ (Control
B)am &g

“HFD ~ HO - LO
)& & F £ B (P>0.05) -

AR FBFESOERARE S 2B ALY

4o Bl = ’ E&Aﬁ%éﬁ’f 12 i+ t8 » HFD &2 B‘T‘ ﬁ’x‘l‘] o ﬁalz
RS S EAEF B 20 H # 2(C - HC~ HO » LO) (P<0.05) » fui™ugis v
FpE > » > HO 2 LO ‘e 4c Control =& % % £ £ (P>0.05) ; A% =
Aed b fin > & 0 HC 2 LO A ¥ 3

Control = p| & &8

Comtrol (P <0.05) » HO %.4r
k¥ £ R (P>0.05) -

4eBle #7700 S = fg(malondialdehyde ; MDA) z € = o
% &L 12 3% 18 HFD = MDA 7 £

LO &) (p<0.05): @ %3 3 # &z

» £k &
(C~HC-HO-

MEF AL
£ 2 A2 F B (HO ~ LO &)



SV R E s R MDA 2 £ 22 Control e g B8 ¥ £ 8 (p>0.05)-

A SRR FP L FER AR P D ELRF

YoBl T ror 0 A B R

Ik

2 B R L AT EBH(HO 2 LO &) &
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T% 2 ROS» & jf 2P vngng L2 % 2 a4 % 7 £[158] &3¢ 7 5
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Table 8 Effects of high fat diet on rats plasma parameters of liver.

Control HFD HC HO LO
AST(U/L) 68.00+3.57" 133.75+16.61% 126.8+23.83% 124.50+19.06% 133.75+8.012
ALT(U/L) 37.3310.88" 57.67+4.182 52.67+2.75% 62.2+3.84% 65.51+7.77%

1. Values are presented as mean £SEM
2. Values shared with different superscripted letters are significant different from each group (P <0.05).

3. Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed on
laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with
1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with 0.75% APE
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Table 9 Effects of high fat diet on blood lipid profiles in NASH rats

Control HFD HC HO LO
Cholesterol(mg/dl) 46.6742.03" 69.1316.94% 64.17+2.80° 69.00£2.85 69.7515.02%
Triglyceride(mg/dl) 37.33+1.20° 57.7515.28 51.50+3.03 54.20%3.84% 50.83+2.90°
LDL-C(mg/dl) 5.25+0.63" 23.19%4.77° 22.33%3.18° 24.50+4.44% 18.50+3.30°
HDL-C(mg/dl) 14.2010.66° 6.00+1.14° 7.00+1.00° 7.241.39 7.75+0.75"
VLDL-C(mg/dl) 26.67+1.45° 47.8015.56"° 43.0042.97° 45.67+4.35" 46.1746.01°

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each group (P <0.05).

3. Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed on
laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with
1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with 0.75% APE
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Table 10 Effects of high fat diet on Glucose AC ~ FFA and MDA in NASH rats

Control HFD HC HO LO
Glucose AC(mg/dl) 142.67+4.67° 168.8314.85° 176.6618.83° 171.67+4.37° 170.5+12.93°
FFA(nmol/ul) 0.3610.02° 0.66+0.11° 0.58+0.05 0.59+0.08 0.60+0.23°
MDA( 1 M) 14.8610.68° 21.49+0.60° 20.59+0.85° 20.82+0.94° 21.10+1.09°

1. Values are presented as mean £SEM
2. Values shared with different superscripted letters are significant different from each group (P <0.05).

3. Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed on
laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with
1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with 0.75% APE

4. FRA:ie vk

5. MDA:f - fif
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Table 11 General components in Auricula polytricha extract ( APE )

Ingredient dry weight basis ( %)
Fat 1.36
Fiber 89.77
Protein 5.15
Crude ash 1.92
Carbohydrate 1.80
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Table 12 Major components in Auricula polytricha extract ( APE)
; Total -
Total phenol Protein Total sugar Tannin
flavone
Ingredient gallic acid _
/ quercetin
(MI8) (mgg)  (mely)  (mggy  (hele)
9/g
APE 9.10+0.08 103.70£2.00 332.50+9.50  8.49+0.07 841.70+15.90
1. Values are presented as mean + SD.
2. APE : Auricularia polytricha extract.
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Table 13 Antioxidant status of Auricula polytricha extract ( APE )

DPPH
FRAP TEAC
Antioxidant 96100ug/ml
uM trolox/g extract ~ uM trolox/g extract
L-ascorbic acid
APE 45.92+0.22 87.74+0.51 127.20+10.20
1. Values are presented as mean + SD.
2. APE : Auricularia polytricha extract.
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Table 14 The soluble and insoluble fiber content in Auricula polytricha extract ( APE)

Soluble fiber Insoluble fiber
Fiber type
% (WIW) % (WIW)
APE 73.97+0.27 22.59+2.85

1. APE : Auricularia polytricha extract.
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Table 15 Effects of APE on body weight, food intake and liver weight in NASH rats.

Control HFD HC HO LO
Initial body weight(g) 191.1+2.7% 189.7+2.8% 187.2+4.6° 193.1+1.4% 184.1+2.6%
Final body Weight(g) 427.9+12.0° 496.7+16.0°% 458.7+20.0° 427.5+11.2° 460.3+11.0%
Food intake(g/d) 37.63+0.26° 35.33+1.15° 35.09+1.92° 35.73+0.80° 36.89+0.72°
Food efficiency(%) 14.26+0.56" 19.09+1.23 17.69+1.13% 14.77+1.83" 16.38+0.24%
Liver weight t(g) 11.40+0.43° 21.98+1.29° 14.57+0.62° 14.86+0.81° 16.98+0.55°
HI 2.63+0.14¢ 4.400.17° 3.24+0.13° 3.39+0.14™ 3.70+0.11°

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each group (P <0.05).

3. Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed on
laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with

1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed on laboratory rodent diet supplemented with 0.75% APE

4. HI: Hepatosomatic Index=Liver weight/Body weightx1009%

5. Food efficiency=(Daily weight gain/Daily food intake)x100%;
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Table 16 Effects of APE supplementation on rat plasma parameters of liver.

Control HFD HC HO LO
AST(U/L) 71.14+1.16° 113.00+19.10° 87.33+7.95% 79.20+4.37° 80.14+6.16°
ALT(U/L) 31.43+1.39" 92.88+26.02° 45.80+3.34% 41.60+5.10° 47.33+5.16%

1. Values are presented as mean £SEM
2. Values shared with different superscripted letters are significant different from each group (P <0.05).
3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet
HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4 weeks
HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 0.75% APE
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Table 17 Effects of APE supplementation on blood lipid profiles in NASH rats

Control HFD HC HO LO
Cholesterol(mg/dl) 46.33+3.93° 76.67+2.93° 58.40+3.31° 48.40+3.88"™ 49.43+2.43"
Triglyceride(mg/dl) 21.00+2.31° 40.89+2.84° 38.13+2.77° 23.14+1.37° 27.60+4.34°
LDL-C(mg/dl) 16.14+0.59° 38.00+3.22° 23.60+2.46° 18.40+1.36" 18.25+2.73"
HDL-C(mg/dI) 13.00+1.03" 5.20+0.81° 8.29+0.75" 13.20+1.28" 11.25+1.11°
VLDL-C(mg/dl) 16.80+2.52° 29.25+2.66° 24.57+1.57% 20.43+1.61" 22.75+1.65"

Values are presented as mean £SEM

Control: rats fed with laboratory rodent diet

HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4 weeks

Values shared with different superscripted letters are significant different from each group (P <0.05).

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 0.75% APE
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Table 18 Effects of APE supplementation on Glucose AC -~ Insulin concentration and HOMA-IR index in NASH rat

Control HFD HC HO LO
Glucose AC(mg/dl) 139.00+7.05" 171.3045.60° 161.57+8.20° 133.57+7.39" 141.00+2.06"
Insulin(ug/L) 0.21+0.04° 1.2+0.25 0.38+0.20° 0.22+0.04° 0.29+0.07°
HOMA-IR 1.66+0.39" 7.97+2.41° 4.20+2.48% 1.91+0.44° 2.52+0.55"

1. Values are presented as mean £SEM
2. Values shared with different superscripted letters are significant different from each group (P <0.05).
3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet
HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4 weeks
HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 1.5% APE
LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 0.75% APE

4. HOMA-IR index : fasting serum glucose(mmol/L) x fasting serum insulin( ¢ U/mL)/22.5
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Table 19 Plasma fatty acid profile in NASH rats

Fatty acid (wt9¢) Control HFD HC HO LO
PUFA 20.42+1.41% 24.39+0.56° 24.35+0.57° 22.81+0.87° 23.29+0.93°
n-6 26.09+1.18 22.13+0.52° 22.04+0.45" 21.04+0.78° 21.16+0.80°
n-3 3.33+0.28° 2.26+0.16° 2.32+0.14° 1.77+0.14° 2.13+0.13°
C20:4n6 10.62+0.94° 6.53+0.34° 8.64+0.40° 8.50+0.48"° 8.64+0.79°
n-6/n-3 8.01+0.40° 10.17+0.55° 9.71+0.42° 12.24+0.84% 10.02+0.30°
A6 desaturase 0.006+0.002° 0.023+0.005° 0.0160.004% 0.011+0.002% 0.011+0.003%
A5 desaturase 0.023+0.003° 0.060+0.008% 0.035+0.003° 0.026+0.003° 0.031+0.003°
A9 desaturase 0.073+0.013° 0.119+0.011% 0.088+0.005° 0.090+0.004° 0.0750.009"

1. Values are presented as mean £SEM

Values shared with different superscripted letters are significant different from each group (P <0.05).

Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed with

laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with
1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 0.75% APE
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Table 20 Hepatic phospholipids fatty acid profile in NASH rats

Fatty acid (wt% ) Control HFD HC HO LO

PUFA 41.67+0.91° 40.86+0.61° 42.12+0.63" 49.42+0.28 42.53+0.39"

(C20:5+C22:6)/C18:3 109.78+19.76 51.84+11.18° 72.64+7.97% 80.45+14.59%° 71.87+11.25%
C20:4/C18:2 2.67+0.15% 1.73+0.12° 2.53+0.13" 3.11+0.15% 2.98+0.25%
n-6/n-3 5.48+0.33" 5.54+0.49°% 4.73+0.22° 4.76+0.36° 4.39+0.20°

A6 desaturase 0.012+0.001° 0.013+0.002 0.013+0.001° 0.019+0.001° 0.019+0.004%

A5 desaturase 0.013+0.002" 0.035+0.004% 0.020+0.003" 0.023+0.002" 0.022+0.003"

A9 desaturase 0.024%0.002" 0.047+0.005 0.039+0.005 0.042+0.003 0.042+0.003?

1. Values are presented as the mean £SEM

2. Values shared with different superscripted letters are significant different from each group (P <0.05).

3. Control: rats fed with laboratory rodent diet;HFD: rats fed with high fat diet;HC: rats fed with high fat diet for 8 weeks then fed with
laboratory rodent diet for 4 weeks;HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with
1.5% APE;LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet supplemented with 0.75% APE
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Figure 3 Liver triglyceride and cholesterol concentration in NASH rats

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. Triglyceride : = &4 i fig ~ cholesterol : " f%
4. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 4 Liver MDA concentration in NASH rats

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant differences from
each group (P <0.05).

3. MDA:f = g
4. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 5 Plasma FFA concentration in NASH rats

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. FFA: & 3]%5%’%’%&'?; 57 il
4.  Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 6 Plasma MDA concentration in NASH rats

1.  Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. MDA:p - fg
4.  Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 7 Plasma vitamin E concentration in NASH rats

1. Values are presented as mean £SEM

HFD: rats fed with high fat diet

Control: rats fed with laboratory rodent diet

Values shared with different superscripted letters are significant different from each
group (P <0.05).

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4

weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE

106



600 a

I ab

450 + q cd

300 |
=
>

150 -

0
C HFD HC HO LO

B~ A& 9P B4 1233F (8 2 :ﬁ%&i% CER

Figure 8 Plasma vitamin C concentration in NASH rats

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE

107



[\S)
wn
1

a
20 [ | | ab
ab [
15
o)) b T
T T
E
©
£ 5
0
C HFD HC HO LO

B4 &9 2 12 3 15 2 995 GR LB

Figure 9 Liver antioxidant enzyme of GR concentration in rats of different groups

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant differences from
each group (P <0.05).

3. GR: Glutathione reductase
4. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 10 Liver antioxidant enzyme of GPx concentration in rats of different groups

1. Values are presented as the mean +SEM

2. Values shared with different superscripted letters are significant differences from
each group (P <0.05).

3. GPx: Glutathione Peroxidase
4. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 11 Liver SOD concentration in rats of different groups

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. SOD : " g4z § & i =
4.  Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 12 Liver catalase concentration in rats of different groups

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant differences from
each group (P <0.05).

3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 13 Liver vitamin E concentration in rats of different groups

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 14 Hepatic concentrations of TNF- « in rats of different groups

1. Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant differences from
each group (P <0.05).

3. TNF-q : "B > ¥+ a
4. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 15 Liver IL-6 concentration in rats of different groups

1.  Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figure 16 Liver microsome cytochrome P450 4A expression in rats of different groups

1.  Values are presented as mean £SEM

2. Values shared with different superscripted letters are significant different from each
group (P <0.05).

3. Control: rats fed with laboratory rodent diet
HFD: rats fed with high fat diet

HC: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet for 4
weeks

HO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 1.5% APE

LO: rats fed with high fat diet for 8 weeks then fed with laboratory rodent diet
supplemented with 0.75% APE
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Figurel7 Hepatic H&E stain section in rats of different groups

1. Control group(Al ~ A2),HFD group(B1 ~ B2)

2. Original magnificationx400. N,
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Figurel8 Hepatic H&E stain section in rats of different groups

Control group(A),HFD group(B),HC group(C),HO group(D),LO group(E)
Original magnificationx400.
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Figurel9 Hepatic Masson’s trichrome stain section in rats of different groups

1. Control group(A),HFD group(B),HC group(C),HO group(D),LO group(E)
2. Original magnificationx400.
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