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ACAT (acyl-CoA: cholesterol acyltransferase ) : fiezs #f fs A © "2 F|f%
fie k4 4 pF

ALT (alanine aminotransferase ) : # 4 pap pa#& g f=

AMPK (‘adenosine monophosphate kinase ) - *t+ ik 8 Bk s

AST (aspartate aminotransferase ) : = F® * #if& f vicfis

CE (cholesteryl ester) : %% p% fig

CM ( chylomicron) : 5/ i

ECJ (extracts of Cryptotaenia japonica Hassk ) : »§ 25 s %

FC (free cholesterol ) - »53g"% ¥ %

FFA (free fatty acid ) : #5347 "5k

HFCD ( high fat/ cholesterol diets) : & *; %5/
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-
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b
T
\
«
a

HDL ( high density lipoprotein) : % & & 3 kv

HDL- C ( high density lipoprotein cholesterol ) : & % & 3 v "% Ff%
HMG- CoA ( 3- hydroxy- 3- methylglutaryl CoA ) :3-zz f-3-7 A A =
fa pies s A

LDL ( low density lipoprotein) @ <% & ?3 39

LDL- C ( low density lipoprotein cholesterol ) : <% & #3 39 "2 F|f%



LPL ( lipoprotein lipase ) : #5 #-v *qf#f=

PL ( phospholipid ) : &5 &

TC (total cholesterol ) : 4%, °% %%

TG (triglyceride) : = pa+ /4 fig

VLDL ( very low density lipoprotein ) : 1& i & & ?3 F-v

VLDL- C ( very low density lipoprotein cholesterol ) : {& 1 % & 7 3~v
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"§ 2% (Cryptotaenia japonica Hassk) & - f&/ iZ 4 3 o %@
ML Fefppr » FIT5 8% ML o AT P NSEHEHELTT MR
P4 (BECY) w3 fo 5l "L R4 oF 2 o] BUT g b 4
N R iE* o ICR ) RNES A R T T e (1) A& s AR
it ARG (2 RSB AIBEEMmA S s (3) &G F Ty s/
B e R4 8 2 20mg/kg s EC) ke (4) A4S B Pp Al AT R4 ©
% 100 mg/kg 7 ECJ 2; (D) 4 & & "5~/ B " F R4 & 2 simvastatin
EE LR TR BFLEFPEFE M2 DRBEERE - F g
1B PEFRRA S £ H ARG B & MR E EC) 2] Rl i R FAR 2
SRAH g A [ R AR S B vk R PEE A & P BT R YR K 27.28%
% 50.81% ; MFHKZ BPEEIAEE Z fhH b fig & B RIiES 18 B AT 02 AR
F oA ERLIETATHRAMET S AF R4S EC) P % | 6
FEPFTA M ok e B9 %% % F M EC) & HepG2 m¥e ¢
¢ ¥4l & (oleic acid) # a3 Fimie p g im3afh o EC) ¥ R
HepG2 im%e ¥ %23 = B4 b Ay frPe B & S 4p kM A F hil Fl1 L 3,
G iﬁgécﬂfy\{f it B 7k j#cfi= (adenosine monophosphate kinase, AMPK)
L 1Y o Bom ECY ¥ it AL B AMPK &E 1 3 35T pF g v B (% 38
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Abstract

Cryptotaenia japonica Hassk (mountain celery) is a common
vegetable which is widely distributed in midland of Taiwan. The
objective of this study was to investigate the hypolipidemic effects of
Cryptotaenia japonica Hassk in a mouse obesity model induced by high
fat/cholesterol diets (HFCD). ICR mice were fed with either HFCD or
HFCD supplemented with 20 and 100 mg/kg Cryptotaenia japonica
Hassk extract (ECJ, 95% ethanol extract) daily for 8 weeks and
simvastatin as a therapeutic control. Plasma total cholesterol (TC) and
triglyceride (TG) levels of mice combined fed with HFCD and ECJ were
significantly reduced by about 27.28% and 50.81%, respectively, as
compared to HFCD fed mice. Similar tendencies were observed in
hepatic TC and TG. There were also no side effects observed on the
functions of kidney and liver when feeding with various ECJ supplements.
In cellular level, ECJ significantly reduced hepatic lipid accumulation in
human HepG2 cells when stimulated with oleic acid. ECJ also
downregulated the gene expressions of enzymes which involved in the
cholesterol and triglyceride biosynthesis. We also found that ECJ

increased the phosphorylation of AMPK in a dose-dependent manner.
\'



These results suggest that Cryptotaenia japonica Hassk prevented and
mitigated high fat/cholesterol diet-induced hyperlipidemia as well as
reduced hepatic lipid accumulation through AMPK activation pathway.
Therefore, Cryptotaenia japonica Hassk could be used as a natural

material against hyperlipidemia and hepatic steatosis.

Key Words: Cryptotaenia japonica Hassk, high fat/cholesterol diets,

hyperlipidemia, HepG2, hepatic steatosis, AMPK
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AR RTRE203) cFFApI TP SEPERE RS T
7t S LDL-C o 28 K ¢ B R B e ek o T
RS o e 4 o (Jenkins et al,, 2001) -8R 5 o= F o
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1.2.1 & R 5%
6-7 weeks aged ICR mouse
l 1 week basic diet + 2 weeks induction
Group A Group B Group C Group D Group E
Water + Water + ECJ 20 mg/kg || ECJ 100 mg/kg || simvastatin 6
Basic diet High fat diet (BW) + High (BW) + High mg/kg (BW)
fat diet fat diet + High fat
diet
l 8 weeks
Serum Liver Faeces
Cholesterol, Cholesterol, Cholesterol,
Triglyceride, Triglyceride Triglyceride
HDL, LDL,
AST, ALT,
BUN,
creatinine
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HepG2
DMEM (10% FBS, 1% antibiotic—antimycotic solution)
37°C, 5% CO;

Cell viability assay

A 4

content in intact cells by

Fluorimetric
determination of fat

Nile Red staining

A 4

Western blot analysis

A 4

Reverse transcription-
polymerase chain
elongation reaction
(RT-PCR)




¥o% TRTE

21 B & % RPHLA

s K7 F (plasma lipids > ff AL 5 5 #q) A HE s ak ¥ Fpagendy
o 2 &3 "2 ¥R (cholesterol) ~ + o fig (triglyceride, TG) ~ 4
5% (phospholipids) ~ 53"y = pc (free fatty acids, FFA) & » x ¢
R EAREE VEAA S F 2 fa g o PEFIRE AL g ehl &
XA w A EANERZ BRI R IR o F A AL =
fat b fig & AP B 0 A R B R R B jfi =7 s ELE
v 7 (apolipoprotein) & & = £ X @ 45 3¢ AR R B
(lipoprotein) = #c i3 *t o Tf: (Rensen & van Berkel, 1996) - & % %
AR LM E B M E R B R g o B R s PR
FAfpER > L@d S FRRA P DEREE > T EwL B

%7 tp B (Verschurenetal., 1995) -

211 & KR F
AR ¢ AEPREIRE 2 B A T AR AR
PEFIRE K 5 70-75% 0t Bl PE AR Ay (cholesteryl ester) 03] {3

;% ® (Franz, 1986)



<1> "% %A%
A R8P P’Z‘-"]ﬁgf T- WP B0l X I d P e
g e B REMERD § 2 TLIE P S F YRR 5 % P

oo

3
<2> z Y @y

SR A AR & S s s AT R RGEAE 8
WAk @ PR 95% o = FEH W fia chip e Ad H b (glycerol) = B
OH £ 2 = & 3 gspe (fatty acid) = COOH 12 fig4E (ester bond)
G 3 A iz Braipfle ¥R EAZ WAy o = f W fa s 2L
KRBT R2 i EE O RF R B0 T{omra e a5
A e B Gt Rl Ay Bk ey G 3k Ve R pTREE T
AL Y e (Franz, 1986) » = ik jd fig ok Y 1 R PR
Bk % f MR R g 3ev PR s o RRHRERY > ZRY WAL
o fgfapx (lipase) -k fd= 4 2 Paippe> favie-HF AL E o
§EPE R g BEAECIEME 0 B8 TR g R R Y ez B Mk
B o

fFFimre poo 2 e b fig Pk B Y W PRERL RS AR KR

fo & BEREAT N HenY A 1 4 %e m o s 4 B ik

TR

zmm 3 TR e Mimie Lok Z faH b finiE § -gﬁ%:«u—%gpx s B ;‘ﬁ“:gg =\
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o BB Fr o BBz Y R A TR SR S B
Rz Aok B > BlAediF) HEB 2 X E A RE s S Ve
N Ry S R Aok B @& v od JHEBAEH E Ko f]J{c;
R ik R o FEFRR D o ¥ §FRZ A
g & F 30 mre b o B4 g 5nF (fatty liver) i % (Tessari, Coracina,

Cosma, & Tiengo, 2009) -

212 %339

B PR AR h o ST ey AR By gl Bt R
¢AEE o g Fed s B B PRALPE RER (free cholesterol, FC) A5 =
AR E i R0 B Rl 72 E i ans BH W g B PR FIR
fg o AR Gleng e ig e e g S HfED R g v o

w R EA BRSO T A §v Bk fieke (chylomicrons, CM) - & <
% & "y kv (very low-density lipoprotein, VLDL) ~ % & #5 v
(low-density lipoprotein, LDL) ~ % % & *3 3¢  (high-density
lipoprotein, HDL) ~ #3 &v a (lipoproteina) % (Thompson, 1989) -
<1> FBpck

FUBEMOR R R ] 3 0.95¢g/mL o H ¢ 98-99% E R E o A&}

Z R R ES88% 0 A F B E S ¥ 9 (Murray,



2009) -
<2> B R AT FY

FRAGGRY P AR RaEAR (9 EET
AR 9120-30 %) > H A & # a0 5 H-E R e SR PR BIAR G 3 RS

feipl e g p ok F B AR~ PRAR - FA L} bR § ARnie Y

B
7

Y g A B0 *EEIRE (HDL-C) kR f % @ &1 i v by

PETIER v TR N Fena 4 g i Fla fe BE TR T B R 02 48

NG

A% 14 (Whayne et al., 1981)

<3> AR R v

LRAET Y 77 F REERE Gibe It i v AR 61 60-70% o
Fipgase s Lo xR RO RRES O RIF EBE L FEP T
& # 7% i B A (v (atherosclerosis) ¢ i ch MR R Py v YRR R
(LDL-C) (kR AXB » fo & "% o5 R AT 1 B 5 e 5 “ﬁ’ﬁifjﬁéﬁ% (Zang et
al., 2006)

B MR ARG E BB b P f B L B
v LDL {82 je i mie Lfgiv g L TR o L BRI RA 1A
=~ i & K F] (Ross, 1993) - & ¢ LDL Jk & 3 e » &2 5o %5f5 ]k

AR gk i8R om e 2 F e 4p B (Whayne, etal., 1981) -



<4> B HH R g 0

AR R SR i K L EI

S
ull
T
=y
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|k
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=
ETI
R
7

v = ¢h 10% (Murray, 2009) -
2.1.3 kg g

BoEH MR PRSI BN B o BB PEFE S
T 7 5 R BbE ¥ (metabolic syndrome) &k e MEbEiEEHE - B
graw kg f £ Bl (insulin resistence, IR) #4p B s B A e T3 0

% & > 1988 & Reaven 3 21 T X sz i3 ¥ (Syndrome X) | &4

G s G &g (insulin resistance) § %7 AR o 3 F g 4 e
HAFRE B B ZRPARELL FRAE - B A BT
BPfa v @ ~FREETHS ~ B B R dv BRI R KT FT- &
(Kylin, 1923; Reaven, 1988) - # ¢ § Biu #5 (388 ¥ etk = 58
1. = ;“f]irg Fad i fakBRiB® 52 3R ARy BREBER KX 3
MR R R B R R M DB R Py v "5 FH AR (small, dense-LDL
cholesterol) » v i g | » £ E QWL |0 % & g -9 "2 H AR
(Lemieux et al., 2000) - #* = 78 o Pg (N BFR F 35V i BRER RIS KA
oo WA T R A o 0 € bR BT E PR T TR s

BAR % 23BRRBEF N TRA AT L5 ¥ § G F e



Fb o P NI AR e X R iEE o
<1> RPEGEHTA

iligij—:fﬁ_ufpilﬁ,/"‘ﬁﬁI.me\%z,ﬁ_g\ 1998 # 1 h
“Diagnosis and classification of diabetes mellitus provisional report of a

WHO consultation” » 2 & f /& ffpmins = 8 « 3 LR REL - &

FHEATE 7 AR R PRk £

ﬁ%

B & 5 T B
3T RS —‘F'fzz PR o EAIR N T
1. sesk (9 lrﬁg[ﬁ% VUARREE S 3 0.9~ A3t 0.85) 0 & EpE
FEdpE30tH -
2. Fo ANHER U =k Pa 2 &0 150 mg/dL & % B & g v
e E AR R M (F 3t 35 mg/dL ~ & 4 45 mg/dL) -
3. & B’ &3 140/90 & K &K 45 o
4. fce F=9 F (microalbuminuria) v dp ¥ F-v e Bk K,ért &
(excretion rate) + ** 20 pg/min -
Z_NCEP-ATP [l ke 2 > 1 & £ % S F 326 2 %
2 ERFF RT BB G o BT IR AEE (7) 2]
H o T PP
TR L3102 o s A A3 88 o s o

2. = e b ry % 3t 150 mg/dL -

10



3. T3 PR Y B LA 40mg/dl -~ & (K>t 50 mg/dL e
4. n B A E 2 130/85 F f A4 o

5. 2 L A X3S %3 110 mg/dL

&Sr

fe il £ i

MR A B AR PR P

e

S

» 3 AERR R ErRRFEL FRARER DR TR gFind
-FA L R R DRSSV ROPEFAEED AL E AR
TR F AR AD A NFRRE* NCEP-ATP Il %% 587 145 %

i b Bk R Z R i B R B R By EEI B R R

ZJ

THRA e py T o B4 E 1 & inle g I

TR PR PERIER S b BERRE 0 F R A APRAFRA

P kv PERER R s Z fH W R R B F e & ("Third Report of

the National Cholesterol Education Program (NCEP) Expert Panel on

Detection, Evaluation, and Treatment of High Blood Cholesterol in

Adults (Adult Treatment Panel I11) final report,” 2002; = + % ~i® &3d ~
£3 X > 2003) -
L2>®m kAL Ad A2 52 B

£ R s e 4« (World Health Organization, WHO) = & % o5 5l
LerT g g L TFR A MR S gy RASZETEICH
Rk posC (intima) @ i < B ool (plaque) 2 % &% (nodular)
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HE2Z AR, -
B R AT (Y n g g B3 e BN 2 B F] S Ao B (Aot
Lh R REANERE 2 R TR CHERE) o A it
WAR (5B ) 28X T4 g Y I rAz i i (obesity)
BB RoEq W mEREFARERES 2t s Rk
BFZ AT~ B4 R LFHE P LIFRIRIERA kg
1+ (Glass & Witztum, 2001) > H ¢ & q B F 7 R I E R %ol kAl
P EE HE G TR o BT DA A B A K e & T
A ¢ eF AR LR E S 0 4% H_LDL-C (Olsson & Nilsson, 2009)
XL < fp’(:}ﬁs#ﬁ :
(1) 4§ F BB (Response to injury hypothesis)
Ross #rH#e ! 2 B » A R ERAP Lwie s v AR > R i
R EBERE DT LF BT Rkemid S p L medf § R 7
FanF R GE ek s L) ~ P EEG T (dop d
AIcH) B REBNREMP T (4oF 4 LDL, OXLDL) » £ FI4F
s f e € A - i B oehg LR R 2 (Ross, 1993) o @ g7 # %
AHLTC 2 5 B R deT
1. R3RE RPN R A > ¥ Eegimie ~ T- T 3R T e

a0t B # (accumulation)
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L1 4d ¢
2. &5 !

4 = > Je elastin fiber protein ~ collagen #2 proteoglycans -
3. Evfimiz st T jfovimiz p X B T A A2 ek we (foam
cells)

(2) § i« B3R (Oxidation hypothesis)

PN

AR A d 9 A endoRA o b FRG F I eh LDL
(OxLDL) % & (Carew, Schwenke, & Steinberg, 1987) - #]#* 2 % LDL
SF g2 E A T g 2 f g Bl o OXLDL T g b e it i

& 1E% @ 4824 native-LDL receptor #r3#is % i2(3 § w22 42 (down

3

regulation) %]t { %‘g d Bweiimie & m fr 3 e i—ﬂf £ % §¥ (scavenger
receptors) &/ > @ * £ AR E e p > A RE v miz ) ek

fm¥e o ip e R e daf e F B I A5 g is e (fatty streak) 2 7q

seor (fatty plague) > B 3kA4=Hp & PR e AT 1 e 4 o
2.2 Py 3R )?‘3

e Fy B2 fg aF (fatty liver) o o R R (FE A=
et dfing) ° F 5 - EERDOGFRRIYE FIA T F a6

L AedF# 1 (H. Yuan, Shyy, & Martins-Green, 2009; H. D. Yuan, Yuan,
Chung, Jin, & Piao, 2010) o g ¢k > Fgipird{eiTp 2. = feH b fia 5 &
I By BB EFAFEGHOTE  PIFTFEL S
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(Choi & Diehl, 2008; Nozaki et al., 2009) -
B AT dm e ¢ PL q 3R SR kAT ,tk.;}fimm ,ﬁ,g N P 3R E o
P AR A B PFRRE R Y g R Tkt B % 3 B0t A AFle s 5 e

A28 10% 1 P G Fme R AR e R IR I v B %2 T s

SRS S S S R R

e & #29755% 1) (liver biopsy) ¥ & chEiR T TR AR A ©
D LB TR E R 2 N BT R AT P A2
®rrk % £ 97% (Yang etal., 1988) -1986 £ ¢ Schaffner 5 -t 3% 1 7q
1R s (fatty liver disease, FLD) g gmgls » 2418 FLD 4 = &
- B> e ops (Schaffner & Thaler, 1986) o g %73+ 4~ i 3L IR %
A H A FEr LS R o Fl R Re e BOFE R 2ER I B ¥ R
Bl AT 2 R - X 20 2 b oo @ B RIE o 2L IR

71257 5 (non-alcoholic fatty liver disease, NAFLD) &5 l» 5 3%

-l
N

e
)
ok
St
i

? B F R Pl g o 2 B 5 "a g (Elizabeth, 2001)
22.1 PFp R TR 5 R

NAFLD 2§ % 5505 8 ft $1 2L 127 50 b 5 4R -

A

b v F R R R L ¢ s R (fatty

14



metamorphosis or steatosis) ~ H 4 75 353+ g 85 14 3+ (steatohepatitis)
B bk gk A TL ROV (L «-r‘;rz ¢ 7z = (Angulo, 2002) ° @ ZLiFpE 4 5g i
14 3% (non-alcoholic steatohepatitis, NASH) q\a‘ﬁ B OFRC RRAE
EF R PR e AR 2 TR R R EE)I‘%LP e KA
R 5 2 B Ludwig FEF R R R A B P R P PR

T E NAFLD 2 3938 sk > @ de ) T 2Lippi fhrg e 0500 2 5

B

RLE LR PR S B E R R EE TR (Ludwig,
Viggiano, McGill, & Oh, 1980) - % 1986 & Schaffner 3z 3% NASH #
R ATA R s P ¥ £ & ehd & (Schaffner & Thaler,
1986) ;# B Day * James 3 3 NASH ¢ & @ § 15-50% % 4 7 %
2R gt (Day & James, 1998) - NASH &#_NAFLD f}?ﬁﬁi’% B e

- BFFE (e d AR iaiRaEm 2 4 SRt gt d TR TR L

F1 5 NASH e 4 > & 4 = 2 £ 4 NAFLD % — & 2 A ik o
2.2.2 FLFP I Y B 5 2 dA M

R P AR BnE & BE 0 B AR AR et b a1t s sz s
AR B ERERY PR EFRL LR DL i F e
Bkg o g fqpRa gt AT AP R DF 2 LR jgE 2 7

LT g sﬁaq‘—;fg,ﬂtu A5 o 3 P BRIy szﬁ;gﬁj@;@? i @ FEAeT

15



(Attached Figure 1) (Donnelly et al., 2005)

=)

1L @5 g pledeant Frpgd o AL VL i (S8 i 5
R (pathway 1) %% § & Fedide 3 R TR A g e e 8 ey

FELRB N SR MG 4 RGEP R L% NAFLD &

/.S‘*

f R 2RI e e W R ok R PEA Y LR F
P Ry T OIR_E & IR A P Bﬁﬁ’;,,‘ﬁ]g}‘_ﬂ-‘r—ﬁ;ﬁ L %’%‘d VLDL %Eﬁf—;}% o
1A R AR T A e A B kR g e L RS
= P ik ra 0

2. PP LB EATIF A & S ATH B 2 f R (pathway 2)

N

3. % SRR g sk R AR E R (pathway 3) 0

-~

d % R SRk Sk de (pathway 4) 38~ F]AFR
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SRR R P TP DR AL BB § BFERY S S Z Y
W fig 3 B2 AR Ko 2 2 VLDL 607558 -2 B b g 418 SN
RUETRY o FIMOFRRL DI G 10 0307 BRG T (X H L= Y W)
wAFmre B O¥ chik B2 dafh (Attached Figure 2) o 2 fa R 5
37 O ET - AN ARSI R E R (¢ 35 NAFLD ¢ ey
) g 4
L FIBHEPE 5 DR i a ¥ R 3B w " AP € % - FFA
LU S
2. Mmiz &2 FRFA & d BUK 1Y & g 1t & = B4 0 fig 3 4 S
3. FFA L " Fmiz U RPN § 1 2 1% F %% o m % 5 = i W fg s
4, % VLDL 2 L £ 2 et s R B M fgEsd 4 e |
g P B i e B g s RS A T R Tim e s
fedidfas~ 2 EFOTEFL Ra 2 fEY W[ Fwep
R B 0 BB g
NAFLD s 2. # e7g 95 12 H orj3 & NASH hE I 5o 18
Pavay A aar ed 37#E kd A £k 2 b F AT TE 2%
% » {7 NAFLD #3,= §_% %40 % & Day 2 James #% ) 11 3% §
% 4ol ~ 3 i B4 (oxidative stress) ™ % Fg FriE ¥ it v % (lipid

peroxidation) g 12 25 (two-hit theory) (Day & James, 1998)
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BROFE T ] BT R T A e 3 RO 4 R
PgipEE s LR B S SR AT TR R E it B
IHR LA TEF oo T 5 - WF ) Lhp 2 = fh
Wpg & ¥ B N B A ATE MmO E% 0 - BIE
fe MIrgimiF @ gt AP R F AR RS 2R T
Rl ;g.ﬂu—zmna‘}w ﬁgﬁﬁ“ ,; e F)F BT Pk e a0 d b
U FmeFFag 2 > ne- Bt WAL E 4 Ug B e
e RS AR EES R LR TS - BEES

P g 80 (fatty hepatitis) - % — 1 8 & F]30F R Fg 9k i B
HAE > B R TG TORE B o P RSO 2 R G iR RFS

Mok E R AT LRSS s gag A me it P TiE g

(peroxidation) (Sanyal et al., 2001) - I j&d fcw 3 L lwbe e Z foid

‘ll‘f\'-

LR mreit- i AR AT o

18



2.3 AMPK /&

AMPK & - B R e p o & S FHOM R H %ﬁr’ REa

e N A T 2 E TR A & > £ £ ehT = (Lin, Huang, & Lin, 2007) -
AMPK & A fLH# 4ol - Tdmiea EREF BY 2R R
2 PR B2 R & E (Ben Sahraetal, 2008) - ik A1 g
2 AMPK T 0L G R S i FER o AR IR 2 R AR - g o
AMPK F_- heterotrimeric enzyme #§ & ¥ » ¢ 7 — i it * ¢
subunit o 2 2 B & * o subunit BE y o AMPK g it § 5 d
AMP Eg F 22 ATP kR T a A4 » % w ) ATP kR R

CEES AMP kR € T2 2 B 0 8 (7 AMPIATP vt B2 B 0 ok

gk B ERER AMPK 396 g fp b chec 3 4 4o o-subunit

thr-172 = % =h@ipe 1 (Hardie, 2004) - B + % 3 > % AMP £

AMPK 3 & (53 & shig e g2 4 B =3 4378 i AMPK s
* b AMPK Bl g4 ¢ # 40 AMPK Lt p55E 1+ 5

AMPK kinase (¢ > # % LKB1) ¥ o- subunit thr-172 i~ ¥ cgpe i+ -
m{ #% AMPK s o

AMPK & e 5 — & & T HFamsd & o - DAL Bk e T o
fr&:g A EliEd A e BEEL T oiEdp T 02 LT A IR ehE Hp (T

i@ 47 B ATP- producing pathway (&]4- fatty acid % * % pEp%fz)
19



¥ ¥ B+ ATP- consuming anabolic pathway (4% 75 2 =) o gt K &
FPlegiEd nH-wmrrksom s ENERLIMOEEAEGS
R R G B 4L 0 £ H B s d 95§ 2 57t adipokines leptin %
adiponectin = § ¥ &eioiciE R v vvk § > AMPK A4 £ g it 0 &
AR FEEBILE fespt g R4 IF® (Attached Figure 3) o A FHR
¢ o AMPK i it ¢ BB ikpe s IV X b F F RS & L F e
AMPK (PAMPK) ¢ #5395 & = g j24v REe 57 95 4 23472 (Hardie,
2004; Horton, Goldstein, & Brown, 2002; Yin et al., 2007) > & it 0
AMPK » ¥ ri#4e BT 5 acetyl CoA carboxylase (ACC) i

i o ACC &Pt & % MARPER » 55 E RS & 55 2 pk &

e

2_F5 [y 0 “,% 1SR AR & = ¢k o A malonyl-CoA i P inpciy it
2 il o AMPK fod Beiwn BEREE Foih e mY S  ¢ R0 8 Ik
B~ “ RERAEE B F AR TR AL G FAE P F
AMPK ¥ (T 2 E B2 5% & 'ﬂ']pgzﬁjz;}?;arw B s iR e 2

3 o
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24@%?@%@@
"g 127 8 ¢ Cryptotaenia japonica Hassk - ¥ & %3 (Apium

graveolens L.) &I %274 (Apiaceae) 7 pfarn? & 4 3 A et >

HE EWRATFHFH -~ ~EFT FEFafes | Eaf: P F | E
FhE e, £ 310 24 0 526 24 0 %G A EALES > AN
T RlA L EEPRY GERA TR FRINZEERE )
A0 4 > EERFG I g EA K > STRA RIS Gy d

R AHE 3 A ELDF4LKR A AR 24 0F > BICR

B35 TEA2F 053 10z BRE LR A% LA
PaoF SHAREFE IHE AP EHETIAEIRREG
3-4 M o vk P Y RS ZECZF F 0 AR B

o okd s g grdE S REERE 3 BT R S L vgHriE R R

Jn
g3t
—\'\’{

LEE (H8) (RF L HE T kR 01992) 0% 2 w45 mitsuba,
Japanese wild parsley, honeywort, san ip # san ye gin (Hardway, T. M.

etal,2004) - & o HRIMAGFL TEHFZ - REAFTL Nl P
21



AR R w R MR AT E Y o S8 INZ g Y
Y OBP LSRR L AT AN EERE YR (F
# ~ E ] > 1988) wié?*ﬁww%ﬁﬁéiw%gﬁﬁﬁé’éﬂﬁé

AEAR o FPAFLF E T BB R F

FI

PN BNPEE NN s;ta%sﬁ\;,}*;ﬁrg NEATE SN SRGIE- NS S e AN 3

\_m,

Ak A RBA (REL AT R 1992) o A m e

FAFE M REEFARE R % o AT BT F VG2

cy

PR F AT LSRRG AL ¥ AR e o vgII LI
% % % izt o Phthalide #7 1 & 4 » @ Phthalide #7 1 & 4 5 & 23 %
L2 F AR o B RN oL G FRPRET RS T EBE P L

4o P a4 X AR AR FIMG B S L T e

>,
=
‘ﬂﬂ\
5
jud

BHIT Rt s fy a7 i F 74  (Cheng, Lin, Yu,

& Peng, 2008; #:F 5 » 2004) -
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=% RS

31 RERK
T e 5y 48 (Leica, RM 2145, Nussloch, Germany)

> p # 4 i 2471k Roche automated clinical chemistry analyzers
(Roche, MODULAR analyzers, U.S.A.)

128 ki1 (YIH DERN, BH-130D, Taipei, Taiwan)

A2 5 & e gotd (Qsonica, MICROSON XL2000, Connecticut,
US.A)

% i o (Evernew, YCF-401, Taiwan)

ELISA Reader (Biotek, FLx800, U.S.A.)

/B k45t (Savant, speed Vac. SC 110, N.Y.,, U.S.A)

Mini VE blotter (Hoefer, U.S.A.)
Power supply (Hoefer, U.S.A))

32 VR ZBZ & AR

321 HEBnfR

She

TEHFVGLIT A T w P Mt BB LAER R E DT o 5o
Flew g hi- R gL o e L 20Ky o RE ST ]
B3 40°C 40 @ sk 48 ) B spk s 2 50 € (1733.89) 4

SHEE 855% e EH ZokFNE 9145% sk 22T R R T ¢
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3 'gﬁ%%?\ 5%1‘ ﬁ%/’é_" 4 ’J‘ EE*:IQ ’ 1 /}%”I{«%/}a/ﬂ ) T’ Mi: ‘ér;}'ﬂ_ﬁ

g R 95%¢c fRiEie 24 ) RIS Eimlc BRIk ﬁbﬁ:%##ﬁ? iT= =% »
”I'i%;tzf’@i*“rp«/%ui’%“45°C ﬁk‘@/}?ﬁ E=F L MNEZ AR

§o % 0 E @ g 2 T B X 4 ik §2 % 4 & (ethanol extracts of
Cryptotaenia japonica Hassk, # #- ECJ) (155.6g) - /424 Figure 3.1

SR FRF L Rt icE 2 8.98%  #HH 19 g2 Eep g0

~

130.34 g HATE G > ARISEE T RAHERE Y -T0°C ka4 o
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T A vg e

% (Cryptotaenia

japonica )3t =
EINR IR > o

2 B 3040 °CHL
b E-3T48 ] BF {2

72 95% ¢ A%
(13)m@m1
P 1 0 B B

e iR

|

BAGPE T
%%bﬁiﬁ
J Béf fs i //%_7,

< -3 //,%1/13

o I (T 2

=K

(R R R ¢
5% A A

Figure 3.1 vgs2 % B~/ 48
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3.2.2 HPLC & #7ix i

& 47 p% & * Inertsil ODS-2 (5 um > 4.6 x 250 mm ) , GL Science
Inc. (Japan) & 478 4> ™ ¥ fR(A)% ¥ K% 7% (B) (0.2% phosphoric
acid) & # & 4p > M F R A W 4eT > 0-45 min: 85% - 40% B ; 45-50
min: 40% B ; 50-75 min: 40- 85% B ; 75-80 min: 85% B % - & - #& &
A8 5 10puL o Jrax A 1.0mL/min 0 B 47 80 4 480 It 254
nm # B gallic acid 2 340 nm 4 %] /p] apigenin, chlorogenic acid %

luteolin - & & ipI=r 18 & 476 2 fF A G fF B K3 H 5 £ o
3.2.3 DPPH i f d AR %

DPPH (1,1-diphenyl-2-picrylhydrazyl, CigH12NsOg) # o A% i

AEF NG SRR VBT R - o F RIS TR

2

% i* 5 4 »4cx &9 (Shimada, Fujikawa, Yahara, & Nakamura, 1992) -
A F AP (Kirigaya, et al., 1971) % > H p12 2 F 5%+ #13 * 0
DPPH ¥ i3 % & % 8 ¢ > 517 nm T § 5pefws % @ iv £ DPPH

!

R

=

FOEI A S ARELE AR R Mg R G b 2R

Peifig DPPH p o fheniy 4 > B k@ f ¢ & 7 487k DPPH §

d A4 g TEoRF a4 4% (Michael, 2001) -
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<1> ECJ ,i-'lfp d AR %

% Shimada & % (1992) = j2 4123 4F - B~ 10 uL *g 2% @ 3
% (I mg/dL , 2.5 mg/dL , 5 mg/dL , 10 mg/dL , 25 mg/dL , 50 mg/dL )
4o~ 750 pub FT@#Efe B (HDPPH A %+ 240 ul ¢ f35 3 R £ 17 5 9 5
® (test) o pt ¢ > B~10uL F B 4e » 990 ul # 7 DPPH e fiz o
R EITLH&ET Y ke (sample) ;£ P~250 ub & f%4e » 750 pl
rgEfe % (9 DPPH i3 %353 8 £ 1745 &4 ECJ 2. DPPH 3wk &

e (blank) o = fiot R T kiR 30 A4B1E 0 W A kLR

RIZOLTNm kg o BT AN PR GRS FAEFAF 0 R
% DPPH g d A2 i o Tif it 4 g - fmpez¢g

Woe R G X B FR Ay MURE - E 0% 5 kA
(SCs0)

SC% (DPPH scavenging aCtiVity) = [Ablank - (Atest - Asample)] / Ablank X
100%

(A wsskig)
<2>ECI2 iR+ jF%pd ARR
A wl el 6.25 uM , 125 uM , 25 uM , 50 uM , 100 uM , 200 uM
% 4% 3 B )k & rgallic acid, chlorogenic acid, luteolin 2 apigeniniz /% >
B2 E 4o ECY -;-;L“,éf Bd AFsk PO GFE4 o ER S
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X i~ ‘;Fi",f Z %y kA w5 @ gallic acid, chlorogenic acid, luteolin %

apigenin 2_ @] ¥ 3+ & SCs °
33 B+ R A& (I)-'% & " fp 2™
331 RHREPFHEEL R

AR HARY 2 E G SRR p AP LER VP
(BioLASCO Taiwan Co. Ltd, Taiwan) = ICR - & (ICR mice) - ICR
JRFEE6ITHE S MENE 329 o U EBHSE RSP
oo LR E R B kR 0 5 - p 12 FREP (AMO07:00
- PM 06: 00) % 12 -] % (PM06:00 - AM 07: 00) %% 7%k -
HBERHAF23£2°C > RR N>t 55£5% A F kb
%i%“ﬁﬁﬁ@%%%%&@%ﬂ@%%\6§?%@ﬁ§gi
"R b EE R 4pe 2 Guidelines of Care and Use of
Laboratory Animals i& {7 o 12 & & #* sk &30l (LabDiet® 5001 Rodent
diet, Purina Mills LLC, St. Louis, MO, USA) % %% k3 p d & & &
B E 1 RPE 2NFHRPFEHBL 22 0 F 2 (A, n=
6) i s QL v kiR Aot (1= 24) S T B a0l
% & Ae & ok &kl (Research Diets® D12492, Research Diets, Inc.,
U.S.A)) > = i» % = 4o Attached Figure 4 #75= (Nakayama et al., 2007)
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W2 S N FEL ¥ ICR ) B8 3 EHRBL R

T B P i R S L MR g ) B A S 4 e 23t

) REbE > FE6e G ELRpD AT TS A F

o8 T AN I LU el S

1. T ¥4 a2 (Ar) R+ RE* a4 (Group A, n=6)

2. BRI EERmA G R (B &) R+ 3B 0hB RS Y bR
3L (Group B, n=6)

3. EC) m# & & (C ) :ECJ20 mg/kg/day + % *5%%/% "2 &)f% & *
Fok 4 (Group C, n=6)

4, EC) 3 % & %2 (D &) :ECJ 100 mg/kg/day + & %%/ % " F % &
#* s pe &5 (Group D, n=6)

5. simvastatin ;~% % (E %) : simvastatin 6 mg/kg/day + % #7 %%/ 3

vE AR & % ok gkl (Group E, n=6)
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332 BREHUEHIBE

EplmL REERETE SRS FAS L T E 2
FE o A S F T PRER A TO%FIA R R R S Sk
MR o VGSIN A AT AR L - okl S 4 Bk A S simvastatin 12
Sk AT ER LR N A kS R E ST RS R LR
aA T AL b2 F Ui 50 mL/kg/day o &R EE X Gr F

o R 8% o

333 s T AL 6

DR T EHE G 68 o I L | B R RS
Pen (6F R G 13 4°C MR e R o o 12 3000 rpm g
10 & 4 > P~ b iR T 5o 0 4 K~ eppendorff tube -+ -20°C 4
HEEE o FR AT o

Bt 1 2%3 & = (isoflurane) Jprps fo G R w {8 HR 4218

D
‘m
11\3—

R3] qE BT R AR RE X R B R T T R L R

TR P AREA N B BN MR 3 7T0°C ke
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Hipl o HAAE Z2 10%48 8 thEBR R P Ha > 2l P2

Haematoxylin & Eosin % ¢ & {74 & & I I o
335 # it ttip it
<1> & jFig ERl T

kAL LA L AFRERFES &7 TC TG, HDL-C {r

LDL-C % 5 & 47iR 2o
3.3.6 HIL R F > ¥ &2 Haematoxylin & Eosin % 4

<1> R

7" ¢ 12 (paraffin embedding) #7i¢ * & 3@ 4 B & 230k F)

P RS R AR B R S e R igd Bk BUERE
EFHFS G0 AT B > Xk (7 ¥ (paraffin block section) e

Haematoxylin % d& |+ 2 | ¢ #és-v* i Fhrimie P12 iz 4 R ES

@ Eosin IS4 T2 F Aol § #in s R RIS o dd

N
P
4
ey
Qe

B O FR I LA AT R A D e 'E.f‘:‘—;-ﬁ‘_"’\f]“

FH e 3 (ROR B L RE) 2 i R ITIAR

10%7 1455 thir — B 1LY
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pogck — iRl ppE (G0 YR o LR R R ER)

70% alcohol — #t-k (dehydration) 1 -|- p&

80% alcohol — #t-k 1 | P&

95% alcohol — #t-k 1 -] p*

95% alcohol — -k 1 -] p*

100% absolute alcohol — % -k 1 -] pF

100% absolute alcohol — -k 1 /] pF

100% absolute alcohol — -k 1 /] pF

100% absolute alcohol + = # ¥ (Xylene) — # it 1 | p&F

Xylene — # [ i+ 0.5-1 ] pF (4 5k ¥ iFpd)

Xylene — #F @ i+ 0.5-1 ] pF

R (Z P i =11 B 1) — BiR 304

3= — & (embedding) — & 4 *» 5 (serial section)

Haematoxylin & Eosin % 4 24 3 !

pokokitik — = ZokiER — Haematoxylin (1 g/L ) %4 15
Aa (Bt P R ER ) > p Rokihie 15-30 A s> - =%
kB R— E0sin3-5 448 (#-lmfe A ik ad ) — B0%FW 5%
— 90%/FpF 5 4 — 95%FpF S5 §5 — absolute alcohol 5 §) —

absolute alcohol 5 #) (%-k » # BHE%:FHE L ®A) > 27 F
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30 (P&fE) — = ¥ 304 — % (Mounting)
3.3.7 »FHRY g IR R B

<1> F5R¢ 5y JF?_;“‘,{B’»

\\\?{r

%4 Folch % « f 4 i3 &7 12 2. > /£ (Folch, Lees, & Sloane Stanley,

1957) » B3 FRRE T E 0 4o~ 20 2 £ £ 2 chloroform-methanol & &

B QL) A TR ST ERGE 15mL o F Y

12 2,000 xg &< 10 & 48 > P~ 5% £ 14 chloroform-methanol 2 & 73

w21, viv) ZEFISmML - T ERAC FRERFTLAIT ZEL

chloroform z 3% > & & B = & 47 o

<2> FHEe PRk R 2R 2

%% Allain % « 2 Richmond # +c i 47 {5 2. > ;2 (Allain, Poon,

Chan, Richmond, & Fu, 1974; Richmond, 1973) - # § 5 "% "% F| % 0

Bl % B s & & = (REF 10028, HUMAN) - = Enzymatic

CHOD-PAP ;2 i » H K 32 & 12 cholesterol esterase -k f# = % & g >
£ 41 * cholesterol oxidase ¥ “*£Ffs 12 & 4 5§ v & H)O,0 “id

it 2% (peroxidase) i+ F £2 4-amionantipyrine % salicylic alcohol i+

* > & 4 quinoneimine z % iz ¢ 3 F >t 500 nm kK R H ek E o
i T P 10 pb MR E PR SRR AR E S8 4 15 mL o
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eppendorff tube ® > 4c » 1000 uL *%£ & A Enzymatic Kits = 4 7 3 {8 >

24

BE RIS mds > 2Tl kk RN E 500 nm iR 2k k

}rmFé
w

=F

AR 5Ll ¥, 2 B v (] cholesterol sk R 0 B H =2 mg/dL £

>,

cholesterol-ester + H,O — (cholesterol esterase) cholesterol + Fatty
acids

cholesterol + O, — (cholesterol oxidase) cholesterol-3-one + H,0,

2H,0, + phenol + 4-aminoantipyrine — (peroxidase) quinoneimine

+H,0

[(Sample OD-Blank OD) / Standard OD] x 200 = mg/dL
<3> VRV Y W Pk R 2R E

KB SR W a2 R XHR T P L% GDP-PAP = i i
a7 & (REF 10724, HUMAN) - H R332 % 4% lipoprotein lipase
(LP) -k 24 ¥ findt » & ¥ £ & B 2 glycerol kinase (GK) -
glycerol-3-phosphate oxidase (GPO) 12 %2 peroxidase (POD) » & » &
#* & 4 4- (0-benzo-quinone, monoimido) -phenazone = = d & 4= o
ZEAE 500 nm T A kiE o HIER fra ;T]{rr‘ 2.

triglyceride % free glycerol £ = & +*
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S E 510 pl R T EBGR A 2 iR 0 i fR 8 &8 2 15 mL

1 eppendorff tube # - 4c » 1000 uL TG Kit Reagent v~ /& 3 13 » &

WEEF 16 A 2 WA Rk R PIR K 500 nm A k

B SR Bl g2 B ¥ (R triglyceride ik B 0 B H 2 mg/dL £

ha

719

mL

triglycerides — (LP) glycerol + fatty acids
glycerol + ATP — (GK) glycerol-3-phosphate + ADP

glycerol-3-phosphate + O, — (GPO) dihydroxyacetone phosphate
+ H,0,
2H,0, + 4-aminophenazone + 4-chlorophenol —  (POD)

quinoneimine + HCI + 4H,0

[(Sample OD-Blank OD) / Standard OD] x 200 = mg/dL

338 X mFIERMT

<1> KB pEs

Pic R E A 059 *15mL g ? o 4o r 10mL PR

(cloroform: methanol = 2:1) >4 2 %ie 24 /| pF (& 2-3 /] pBFR 3 - =) >

290 mm jpAiERI 15 mL roege > FuERREED D
v B 4°C Fp] 0 5w 4 cloroform 283 0 B B A 4T o
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2> P AeFmE BN M ERT

Eirafg ERITIPFRERMBE Z Y bz g BRI -
339 % 24 Hhimh
<1>## ik

e FRAL AL A FRBERF S 27 AST ALT 24
SR T S e S
<2> Tk

wiptrdEL AL AFRRRFL S 0 &7 BUN, creatine

S BT B A TR e

\

3.4 tF R B (I1)-& 3 (LRl
341 REHEFHEHL B

AR BT 2B G Y p BETREA LR AP
(BioLASCO Taiwan Co. Ltd, Taiwan) =7 ICR -] & (ICR mice) - ICR
JRE S 53 63 A SmBHEAETES Y oo U B IR
Foal k@i > 85 - p 120 R (AM 07: 00 - PM 06: 00) %
12 | 2 % (PM06:00 - AMO7: 00) Tk 7% » TR ELE B 9 afs

23+2°C > BR a4t b5+x5% - Ay Fob 42 i * Fpivioik
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i AFIaddrd il r ERmb g 2 TRmb g mei
* 3p= 4 %2 Guidelines of Care and Use of Laboratory Animals i& {7 o 12
L& ek &3k (LabDiet® 5001 Rodent diet, Purina Mills LLC, St.
Louis, MO, USA) 2 i3/ % kfkpd 28 i S 1EFRIE 2
MB LB FE s A 28 (it L) tx e (N, n=20) 2%
(T 2, n=20) - FixfpEmst FolliEs BiE%R  FREFF
(USEPA):# s #de it 17 v IR A & 1% (fF4 ¥ > 1999; USEPA,

2002) o B 5 b A 0 AR 4T

=

1. =

2 (N 2) -k (Group N, n=20)

2. L=

‘J&%\ﬂ

& (T &) : ECJ 15 g/kg body weight (BW) (Group T, n=20)

AP lml RALREFE A KRS EAT L ETT L
FE o F RS P T PERE A T5% PR o RP ML N &
ROBR o vE2E A ke AR - kel 0.759/mL B R
Pk G RBES &S X LIBESREEMHFE S Hl2 PG

50 mi/kg/day © % ¥ BE X v §RIEA ] PGS 2% B KA

et 23 o
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343 B RE Bk 2 HWERS

RS A o ) B 2% & 2= (isoflurane) JFrpF (s o S5 RRER

P R .
344 = ZE KR

B B2 >0 % 7 EDTA Fupie #3E2F (K3 EDTA syringes,
Vacutainer, NJ, USA) & » L= £ L A FlR F L & aik
& ¥ 5% & 78 7_ (complete blood count, CBC) » & 3&¢ i Ik #c
(white blood cell count, WBC) -~ = = Zf#c (red blood cell count, RBC)
w %= % (hemoglobin, HGB) ~ & 7 % #+* (hematocrit, HCT) ~ T 35X
» #4844 (mean corpuscular, MCV) ~ T }ax =% (mean corpuscular
hemoglobin, MCH) ~ 324 =% )k & (mean corpuscular hemoglobin

concentration, MCHC) % x| 4= (platelet, PLT) %3 p o
345 & 2 i“&iPR

Born 58 E 9 1P 4°C MR s B 3 > 2 3000 rpm
B 10 2480 PPN E R T Lo R FRALFEREAF R

o F 4+ &7 AST, ALT, BUN {r creatine s % ~ 17 7] €
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3.4.6 W E LA ]

&7%,{@{9%3& E;;ﬁ'f pg#g %th\,u\ﬂir— %"\Pg,_ -g‘

L2

SHEELRQ) F Bl - B RRMEQ) TIHPRERELE

(_

F(%)2 3 E o D BRBER RO REBER N > RS R 10%i8
BHRE B R Y B ]+ # 2 Haematoxylin & Eosin % ¢ &7 ¥

Bl HIL R .
35 wm% &%
351 wmP etk k iR Z B A ER

HepG2 m*z 2 % >+ 7 10% FBS~1% antibiotic—antimycotic solution
2. DMEM> 4 %] 12 4 34 1x10°cells # 46+ 10 cm 32 % 45 32 % 5 37°C ~

5% CO, 3% % - m?e & & % 11 5 0.25% Trypsin-EDTA solution 4% o
3.5.2 Mm% F (B3R

HepG2 :m®e 11 3¢ 2x10% cells 32 % »+ 24 3¢

5

AV A 24
PF o A WA » B R 0 24 0 BELS > R F R 40~ MTT solution 50
uL /well (2 mg/mL in PBS) » #c % » 37°C 32 % 44 4 /] P18 | # MTT
solution» # 3t 4r » 250 uL. DMSO 2z » 312 % 45 30 » 48 - §]* ELX800

Universal Microplate Reader ?] _540 nm = & & o
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353 "% jF 14 NileRed ¥ %4 ¢ 2 &

HepG2 %z 117 3¢ 5x10% cells 32 % 12 3b 32 % 45 ¢ » A u4e »
7 vy F 5 P~F (100-400 pug/mL )1 1.0 mM oleic acid (OA) 2 % -4
* Nile Red 143 & ¥ £ &1 Bl = HepG2 Mm% "3 7% 7 € > Nile Red =
T L £ BRI EET RN LR U L R A
wm*z 121 PBS & jis® =t > 4 » Nile Red solution ;& & % 50 ng/mL in PBS
B 37°C B & ¢ 15 Ao v 12 PBS Riis o I % BACY kiR &
& (excitation 488 nm f=emission 550 nm)ip] &_¥ % 53 & 12 % & HepG2

m?e g 35 7 & (Greenspan & Fowler, 1985; McMiillian et al., 2001) -

354 s N G5 L RpERE A

<1> W% p F-v F2 F B (Protein Extraction )
7l PR BT S E P T R B2 e 0 e 4°C 12 1000
rpm i 54480 % ke PBS #imte k- (s 0 3t 4°C TR dpe
> &8 B R A il ¥ 5 e Rex gz 4o ~ i £ e RIPA buffer

[50 mM Tris (pH=7.4) , 150 mM NaCl, 1% Triton X-100, 0.25% Na

Deoxycholate, EDTA (pH=8.0) , 1 mM EGTA (pH=8.0) , 1ImM DTT , 5
ug/mL Leupeptin, 0.2 mM PMSF, 5 pg/mL Aprotinin, 1 mM Na

Vanadate , 1 mM NaF]) - #-im®e pellet 323 34z > 53k 8% 30 &

48> 4°C T #-lwe % 11 55000 rpm Ag F i@ A 304 & fo b iR o
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11— ks e sk B e BSA fa 2 standard curve 3 E R-v Tk A
(pgluL) o #-3F-v 4 g% RIPAbuffer A = 4a e 0f > £ F L
‘v » 1/3 £ 114 & protein loading dye (8% SDS, 0.04% serva blue R-250,
40% glycerol, 200 mM Tris pH 6.8, 10% 2-mercaptoethanol) - 12 90°C
Foip e 10 A48 > PF BT -20C ¢ iR o
<2> R A3 A% (SDS-PAGE Assay)

fI* SDS-PAGE #-3-v Fiza+ 8% 3 1k dpog La® 15
mm % 5 discontinuous acrylamide gel - ™ k& separating gel #
acrylamide «f & vt s AR A 47 F-v F A+ & @ %0 K ehstacking gel
Bl 23 4% acrylamide o fie § % & PR3 T R AR P 0 4 RAK
=% (running buffer : 25 mM Tris, 192 mM glycine, 0.1% SDS)
H#-Z P e ded B sample 2 4R 0r R 4 5 £ 7 Multimarker i& AL
WA eI ¢ o 1 0 TR 80 RAF - F 4k &3 i stacking gel & T R
L1000 R4FCAE A F A MR T AR o
<3> & * R B (Western blot)

#- PVDF membrane ;% ** methanol ##; {5 =2 Milli-Q water ;= /% >
B F #3947 g A 22 PVDF membrane -k % 7¢ % transfer buffer (25 mM

Tris, 192 mM glycine) ¢ o B~ g A8 RN d B4 3 PVDF
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membrane - ** 4°C i 2 400 mA £ 90 4 4& - #- membrane B~} - %
72 %+ 5% non-fat milk/TBST & 2% BSA/TBST # » *t 38 F#% & - %
= |- P - 12 TBST buffer (24.22g Tris, 87.75g NaCl, 10 mL Tween 20 >
4v-k# 7 1L) iF% membrane 10 » 45 3 =t > 4r » - BFAEI 4C T
f£% Fp & o 1§ P 212 TBST buffer -7 membrane 10 4 48 3 = » 4c »
S RE AFRTHERIEY - 28 0 £ % TBST buffer 5
% 10 #2485 3 X 0 BHF A% 5 ¢ % membrane ¥ ECL (Enhance
chemi-luminescence) & futé » E3 M P RP T ER LY kP 5 1y
X-ray film g LB 82 > & 10 p o 5 2 o
355 F &R & vedF R
<1> RNA 3'»

Yz f oz lysatess ¥ 8 T 4 » RNABee (£ 1 mL/dish) =% 2_{s >
4v ~ 0.2 mL chloroform % ;8 = i¥%* 15 248 > 218 & 4°C T 12 12000
rom e 15 2480 B~ 05 & 0.6 mL e B4~ 7 05 mL
isopropanol 7 eppendorff # > 7wk 10 #4518 > & 4°C T 2 12000 rpm
o 10 448 0 s ted kR AR > 12 75% ethanol ik 0 B2 B 4
‘C ™2 12000 rpm dftes 5 448 0 3 P R R RE{S b 52 0 F pellet
FHP ks 4 » 30-50 ub e DEPC-H,0 » & »+ -80°C /kfakEs -
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<2> F #é&-F B (Reverse transcription)

RNA €zt £ 260 nm ez e 5 & RNAER » & - Eg25 1
ug RNA ~ 20 uM Random hexamer primer 0.5 pL §= 20 uM Oligo (dT)
primer 0.5 uL > 2 ddH,O 3# F 4% 2 13.5uL -3 70°C ™ denature
10 & 450 2_ {8 # 4 ~ 4 uL 15 & Reaction buffer (250 mM Tris-HCI pH
8.3~375 mM KCI~15 mM MgCl,) ~1uL 10 mM dNTP mix~0.5 uL
Recombinant RNase inhibitor ( 40 units/uL) ~1 uL =3 MMLV Reverse
transcriptase (200 units/uL) ** 42°C T extension 1 -]- p¥ » 94°C = ¥ %
5448 > f 4 cDNA % » -20°C #%7% o
<3> R &psédF B (Polymerase chain elongation reaction)

B~ 2 uL cDNA ~ 20 uM primer (forward & reverse primer % 1 uL )

(4- Table 3.1 #t5+) - 12.5 uL 2X Taq Master Mix (150mM Tris-HCL pH
8.5, 40 mM (NH,),SO,, 3 or 4 mM MgCl,, 0.2% Tween 20, 0.4 mM

dNTPs, 0.05 units Ampligqon Tag polymerase, Stabilizer) # {s 2 ddH,0
D RS T 25l 16 - 12 Bio-Rad PCR machine & {7 % & f#4eF i o

<4> DNAZT AR =%
FI* Mok g e 2 7 2 %agarose = TBE buffer » & 4 #r s

4v ~ 5ul/100 mL +* &) e ethidium bromide (10 mg/mL )2 & 353 {4

BARTRAGBEAY cE#EALFIeMAEDL > RFRL > B30 4°C



skdgid Ei- T A E o B~ 0.5 B e TBE buffer »> 3 044 @ » &
i buffer & ff' 5 % ** % 5 - #-PCR A 4 &2 6 5 DNA gel-loading dye &
fr¥23 2 12 » agarose gel (w4 ¢ o[ #* 50 ik F 0T B i 7 DNA
T A EEis > v EverGene #icim B g B~ & 2i(gel analysis system)
L F7 o F BkiEA 15 i TBE buffer: Tris 54 g, Boric acid 27.5g9,05 M

EDTA /pH 8.020 mL > ddH,0 # & %84 = 1L-6 & DNA gel-loading
dye: 0.125 g Bromophenol Blue, 0.125 g Xylene Cyanol FF, 15 mL

Glyerol, ddH,0 4¢3 35mL -

Table 3.1 The sequence of primer

Primer Sequence (5°—3’)
EAS Forward: AGCTGCCAGAGTCGGAGAAC
Reverse: CAAGAACTGCACGGAGGTGT
Forward: GATGACTCGTGGCCCAGTTG
HMG-CoA

Reverse: GGGCGTTGTAGCCTCCTATG
Forward: GCCGC TTCTG TTTCT ACCAG

GAPDH

Reverse: ACACC GGTTT CTGAC TTTGG
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3.6 St A

BRI L w2 P k@ %Y > 1 Statistical Package for Social
Science (SPSS for windows 12.0) t:* 4 47 & s #ic 48 i& (7 Student’s t-
test> 22 H » %2 £ 472 (One-way ANOVA) z_ LSD test i& {7 % fF
W st FPp<O0SRARG: Hef3 g A8 RE BRI

e < BAR R SRR B B dic (50%) o B st N RBe

o
f?

-
HELE M FralF Al P E LR HE (LDs) 2 2 95%

¥ % ¥ % & (confidence limit)
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N S

4.1 "R F 53 B% 3>
411 HPLC # 7 % %
k7% % 4o Figure 4.1 2 Table 4.1 #15 - 2 HPLC & 47 ECJ & %

HRN 23824 5 tgallicacid (7 £ 5 0.82mg/g) » chlorogenic acid

(z £ % 15.32mg/g) - apigenin (z & = 0.41 mg/g) % luteolin (z &

2 0.12mglg) -
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mAbs mAbs
1000
400 °
% g £ =
© - £ 9
0 e £ 95 L8
5 s |2 - 8
500 2 gg . < O
S g =18 0
< = B
O 3
k Standard k Standard
< 0
0 20 40 60 min 0 20 40 60 min
mabs, mAbs
2004 % 9 o
o
= c [ LQ
@ 5 2 =
e g 2 o
[~ -
100 S 3
£
(&)
Sample
oA A
0 20 40 60 min 0 20 40 60 min

Figure 4.1 HPLC/UV chromatogram of ECJ.
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Table 4.1 Major components of ECJ

L LA AR (min) # £ (mylg)
gallic acid 6.6 0.82
chlorogenic acid 16.7 15.32
luteolin 40.3 0.12

apigenin 44.0 0.41
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4.1.2 DPPH 7% f ¢ A% %

<1> ECJ ﬁ‘-‘,ﬁ%é d A7 %
4 Figure 4.2 ¥ & » ECJ %t DPPH ;ﬁ-“,ért A d gm,—;’-"f FERF Ik
B H 4v i B 40 > ECJ 2. SCsp %) 5 25mg/mL > & %k & 25 mg/mL p&

Stk pod i T i 100% -

120
9
~— L
2 100 - r 3
= T
° &
©
g 8 :
(@]
3 |
g 60 9
2 1
S :
2 40 A1 .
o I
L
T 20 1
[a
(a
a

0
1 2.5 5 10 25
Concetration ( mg/ml )

Figure 4.2 DPPH free-radical scavenging ability of ECJ

SC% (DPPH scavenging activity) = [Apjank — (Atest = Asample) 1/ Ablank
x 100%

A: absorbance (optical density, OD)

The scavenging abilities of ECJ against DPPH radical were

concentration-dependent.
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<2>ECI2i&+pF%pd AR5

R E S P3 FRRREL GRS WRRL X RS LY
#h 4 %) % @ gallic acid, chlorogenic acid, luteolin 2 apigenin 2 # & 4%
RFwfF AN TR R S 50%2 k& 0 &% Eon gallic acid 2
SCso ik B % 187.64 uM (y = 0.1954x + 13.335, R2=0.981 4 Figure 4.3
#r5+) ;chlorogenic acid 2. SCg ik & 5 395.5 uM (y = 0.1001x + 10.41,
R2=0.9792 » 4 Figure 4.4 #t7t) ; luteolin z SCsy % 195.81 uM (y =
0.1839x + 13.99, R2=0.9209 » 4~ Figure 4.5 #t5r) ; apigenin 2. SCsg
% 995.05 uM (y = 0.039x + 11.193, R2= 0.9382: 4 Figure 4.6 ) o
FoF®EMT G EA Y AR 4 6 o gallic acid > luteolin >

chlorogenic acid > apigenin -
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Figure 4.3 DPPH free-radical scavenging ability of gallic acid
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35 s
S .
= 30 ]
S
g 25 4
g 1
g’ 20 A :
S I
= 157 1 1
< . [P
©
o 10 - :
et
I .
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6.25 12.5 25 50 100 200
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Figure 4.4 DPPH free-radical scavenging ability of chlorogenic

acid
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Figure 4.5 DPPH free-radical scavenging ability of luteolin
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Figure 4.6 DPPH free-radical scavenging ability of apigenin
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42 &5 R % (1) -*F & Pq F 22T
42.1 # i By HaT

<1> md27 R kR ECI ~Mi¥fe » ¥ B %/ /3 eHMmAS 2| &
MEH & EBSEDPE
A 8B F B e fRAR & 2 221 ICR ) B3t A B4 % 3
B 2Rl E- e 28 095 Rz TOMERLF - 8
EAGEE R EFH LR 8% 400 L e d B 4oTable 4.2 #77 >
BB e EBA S e B ) 2 THHME i hae (A k)
TR E § 9 1248% 0 £ S B EFE AR (p<0.05) - EC) A £
e (Cr)vrisaae (Ax) THHERS 1511% ; v 3 g%/
FeFEmg S (B ) TIOME RS 2570% o FF MPEEMEL
2 (p<005 -ECIz#Ex (D)3 %3 eHmm4g s e (B
) TIoRgE R b 16.85% 0 F M EEEM AR (p<0.05) o ¥7TF A
EC) e skt R kA PFEMER B (weight gain) & » 3t
Heswmw o B3 A3 HFHELE (p<005) -2 ECIM#HEE (C

) 2 HERM TP RV YA s (A) 0 5333% ot B gl

BPEFfEAL G2 (Bl) 2 6654% w5 st FHEALE (p<0.05);

ECI ##Ee D &) 2 MEHLEPE 4468 (A B) &
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30.62% > feiiF AP EEHLR 0 F /R eEmA e Bl
5 56.73% o} AR ERALE (p<0.05) - ECIHHEE (Clk)
ZHMEH T F e (A R) 2303 EHMmBA e (B
B) bRV EFELE (p<005) cECIg#HEE D) 28E
B S feR R ABE S e B B) § ATHIRLE (<
0.05) - simvastatin ;% 2 (E ) 823 "5 %/3 " F 4 8 2 (B )

LEHME WEH S E MEH S T 6 FAPMLE o5 v
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Table 4.2 The body weight, weight gain and daily feed intake of experimental mice

Weight gain/ Initial

Initial body weight Final body weight Weight gain ) Daily feed intake
Group body weight 4
(9) (9) (9) (g day™)
(%)
A 32,50 + 2.50 45.80 + 6.74" 13.30 + 5.85" 40.89 + 18.14 3.77+0.85
B 33.76 + 3.08 52.33 + 8.99% 18.56 + 7.40" 54.86 + 20.20 3.42 + 0.64
C 32.66 + 2.47 38.88 + 2.64"" 6.21 + 1.64" 19.17 + 5.29"" 3.48 + 0.84
D 35.48 + 4.58 43.51 + 3.49" 8.03 + 3.22% 23.56 + 10.90° 3.18+0.74
E 32.85+1.75 50.68 + 5.59 17.83 + 7.03 55.27 + 24.76 3.36+ 0.79

* Indicates a p-value < 0.05 (versus group A). " Indicates a p-value < 0.05 (versus group B).
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D: high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat
diet + simvastatin (6 mg/kg ) .

Data represent as the mean £ SD (n=6).
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<2> AR kR ECI NiEis » $9 B /3 REMmA S 2 | &

R £ 2 BE YRR

RS

R ) BT 8 8 4R 4B chen R 2 ¢h Bde Figure 4.7 #75%
TOUBEIRE AR R G (B ) TR AT IV A S e
(Ar) >a P Fd il ¥ ed? R T TR IEF and B 7 ik pl
Bl o i A EC) ehie w2 WFREREFE P BRI E " B SR E AL 8
(B i) #] » B~ [ B EES 4 B K4S e (AR) R
1T o simvastatin ok e (B &) HAFSEMAE <) ~gEd R A ¥
rale (A) B3 a3 e eag s Be) 2/ o

4 Figure 4.8 ¥ v > o] Bl Ak & 7 A £ ECI 8318 » aiFug
Al L RdE ECl e et friot H o mw] i, ¥ TR FN
2% (p<0.05)

| R 2 ERRIL ¢ ¢ Flde Figure 49 ST o § % /B ME ARG

a

el (Bi) Hixwmrelmrz e L% ) iF (fatdroplets) &4 - B

Ehi
\Et

e SRR e BRI e T R
ECY shi w| g7 1 F o #Fip $h 7 0] 03 P AT < @ simvastatin i
v (B )« A e AL AT Y 2 )0 R

vsl% e E A & 2 (B ) BE o
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Figure 4.7 Liver outward appearances of experimental mice
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low
dose) ; D: high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6

mg/kg ) .

59



3.0 -
a
I b a
25 - |
g’, 2.0 -+ 1
= |
215 l
S 10 A
_|
05 A
0.0
A B C D E
Group

Figure 4.8 Liver weight of experimental mice

Experimental mice were fed with high fat diet after eight weeks of treatments with different
concentrations ECJ.

Data represent as the mean + SD (n=6). Mean values within each bar with different
superscripts are significantly different (p-value < 0.05).

A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D:

high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6 mg/kg ) .
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Figure 4.9 Histopathological examination

Representative H&E-stained liver sections are shown (original magnification 400x).
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D:

high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6 mg/kg ) .
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<3> AR kikR ECI Nikis » #3003 /B A& S 2 | &
i i R
d Table 437 +v> 3 7q 95/ % e Ff4& S 2 (B ) huiif TC2

TG & »Auit s ¥4 4% (Am) PAE Y 2293%% 38.74% - &

=y

AR K2R P HFERR A BRI FEE S EC) AR 2
(Ch) it F TC2 TG = 6 » A uit § /3 " Afis4c & 2 (B &)
PR b 27.28%% 50.81% 0 ¥ s EEE M LR (p<0.05) - IR
ry¥gsre (Ar) »-ECIgAEe Do) A TC3 6 1t 3
Rl R G e (B ) PR 9.80% 0 kg SR E LR
(p<0.05) ; tes iF TG = o » - F %39/ " R4 & 2 (B 2) P &
#0 B3.75% >3 st EEEFP LR (p<0.05) osimvastatin s e (E
) brFTC2 TG 2 G A Bt B s/ eFitg s e (B) P
Bps > 33.76%% 53.85% 0 ¥ MtHE FM LR (p<0.05) - Fgi
Foam (Axr) o
TC/HDL-C - B sksfi kfl i cng ' F]3F > @ ¥ B i F A
T 4p B (Tohidietal, 2010; Zhang et al., 2009) - 7 % “7% &4
Fed2z f Bt nTC/HDL-C v ¥ v Ale b S g ¥ AR (p

< 0.05)
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Table 4.3 Effects of ECJ on experimental mice performance serum lipidic parameters

Cholesterol Triglyceride HDL-C LDL-C LDL-C/
Group TC/HDL-C

(mg dL™) (mgdL™) (mgdL™) (mgdL™) HDL-C
A 180.80 + 29.80" 120.80 + 36.59" 123.60 + 18.89" 17.40 + 4.97" 1.44 + 0.05 0.14 + 0.03
B 234.60 + 51.77* 197.20 + 45.33" 167.70 + 24.89" 33.20 + 20.02* 1.38+0.10 0.18 + 0.08
C 170.60 + 33.91" 97.00 + 16.07" 134.78 + 25.32" 21.80 + 6.05 1.26 + 0.05" 0.15 + 0.01
D 211.60 * 28.60 91.20 + 26.09" 163.38 + 21.04" 30.60 + 6.65 1.30 + 0.00" 0.18 + 0.03
E 155.40 + 44.36" 91.00 + 13.69" 120.82 + 28.91" 17.40 + 11.50° 1.24 + 0.05" 0.13+0.05

* Indicates a p-value < 0.05 (versus group A). ~ Indicates a p-value < 0.05 (versus group B).
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D: high fat diet + ECJ 100 mg/kg (high dose) ; E:
high fat diet + simvastatin (6 mg/kg ) .

Data are presented as mean = SD. (n=6)
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<4> EFEA Rk R ECI A3E15 » $30 3 79 95/3 R4 6 2 /] &
R

d Tabled44 ¥ &> 3 79%-/3 "aF 4 a e (B &) A3 TC 2
TG & Ault i ¥4 82 (A) P EH 4 452% 2 30.53%¢ECJ
mAE (Ch) AR TC 2 TG * 5 » & B\ B "y ¥s/ 3 "L B 4r &
w (B i) MERS 21.06% % 27.97% ¥ F AVEFRLE (<
0.05) ;@ 22t ¥ 4 & 22 (Ale) 4+t 7 A wljk > 17.49% % 5.97% -
ECI 3 #[& (D) ' 3 TC 2 TG > & » A |t B #3956/ % "2 7 ft
Gaw (Bla) PARS 2717% % 8.82%; a2t ¥4 8% (A )
> 54 TC RS 23.88% 0 F AFEEFRLE (p < 0.05) -
simvastatin /o e (Efe) 22 ¥ 4082 (Ak) 4pt > 73 TCRES
261% - et % EEBLE (p<0.05) > @ TCE TG % #® 79/

BFEFfpAc s e (BE) Ko
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Table 4.4 Effects of ECJ on experimental mice performance hepatic

lipidic parameters

Hepatic Cholesterol Hepatic Triglyceride
Group
(mgdL™) (mgdL™)
A 135.09 + 33.21" 175.82 + 24.92"
B 141.20 + 11.98" 229.50 + 22.70%
C 111.46 + 15.84* 165.32 + 89.32%"
D 102.83 + 15.83" 209.26 + 15.28"
E 131.66 + 49.11% 197.51 + 44.94

* Indicates a p-value < 0.05 (versus group A). ~ Indicates a p-value < 0.05 (versus group B).
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D:
high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6 mg/kg ) .

Data are presented as mean = SD. (n=6)
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<5> w27 kkR ECI Mik# » ¥ B %%/3 HBAS 2L | &
E Qo y

E R T SRS S R Y LY R
it o 4o Table 4.5 #771 » B a s/ % "2 Hfs4c & 2 (B %) & @ "2 HfAE 5
1894+ 0.75mg/dl P & B> 1 ¥ 48 & (A ) 1248+ 1.48 mg/dl >
AETEHFLE (P <005 -4 Table 45 #7157 » EC) & &2
simvastatin /o 2 (E &2) 2 i fati g vt 482 Ak
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Table 4.5 Effects of ECJ on experimental mice performance fecal

lipidic parameters

Fecal Cholesterol Fecal Triglyceride
Group
(mgdL™) (mgdL™)
A 12.48 + 1.48 1570+ 1.75°
B 18.94 + 0.75" 22.29 + 0.85"
C 22.50 + 1.13* 25.12 + 1.25%
D 23.46 + 1.18% 25.53 + 1.56""
E 25.80 + 1.37% 28.30 + 1.44*

* Indicates a p-value < 0.05 (versus group A). ~ Indicates a p-value < 0.05 (versus group B).
A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D:
high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6 mg/kg ) .

Data are presented as mean = SD. (n=6)
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Table 4.6 Effects of ECJ on experimental mice performance plasma

AST and ALT levels

AST ALT
Group 1 -1
(udL™ (udL™

A 80.80 + 21.15 38.40 + 5.89

B 90.00 + 25.79 57.80 + 22.37

C 94.00 + 12.58 25.20 + 6.90%"

D 98.20 + 73.88 23.00 + 1.22%

E 145.80 + 126.39 53.60 + 36.55

* Indicates a p-value < 0.05 (versus group A). " Indicates a p-value < 0.05 (versus group B).

A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose) ; D:

high fat diet + ECJ 100 mg/kg (high dose) ; E: high fat diet + simvastatin (6 mg/kg ) .

ALT: alanine aminotransferase; AST: aspartate aminotransferase.

Data are presented as mean = SD. (n=6)
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Table 4.7 Effects of ECJ on experimental mice performance plasma

BUN and creatinine levels

BUN creatinine
Group 1 -1

(mgdL ") (mgdL ")

A 15.82 + 0.67 0.16 + 0.01
B 24.78 + 7.67% 0.12 + 0.06

C 26.58 + 1.96" 0.15 + 0.04
D 23.90 + 2.37% 0.13+ 0.03

E 32.16 + 3.06" 0.14 + 0.02

* Indicates a p value < 0.05 (versus group A). "~ Indicates a p-value < 0.05 (versus group B).

A: normal diet group; B: high fat diet group; C: high fat diet + ECJ 20 mg/kg (low dose); D:

high fat diet + ECJ 100 mg/kg (high dose); E: high fat diet + simvastatin (6 mg/kg ).

BUN: blood urea nitrogen.

Data are presented as mean = SD. (n=6)
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Table 4.8 Clinical signs and time course of death of mice after treated with ECJ in acute oral toxicity test

Animal Clinical Day after treatment Mortality
Sex/Group
No. sign 1 2 3 4 5 6 7 14 (%)
Male

N 10 Normal 10 10 10 10 10 10 10 10 0
T 10 Diarrhea’ 1 - - - - - - - 0

Normal 9 10 10 10 10 10 10 10 0

Female

N 10 Normal 10 10 10 10 10 10 10 10 0
T 10 Diarrhea - - - - - - - - 0

Normal 10 10 10 10 10 10 10 10 0

! Mice showed slight diarrhea after treated with ECJ and then recovered gradually post 1 day treatment.
Mortality (%) = (Dead No./Treated No.) x 100

N: normal group; T: 15 g/kg (BW) ECJ group
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Table 4.9 Changes of body weight and weight gain of mice after treated with ECJ at 0, 7, and 14

days in acute oral toxicity test

Animal Body weight (g) /gain (g)
Sex/Group
No. Oday (initial) 7day 14day
Male
N 10 346+21 40.8+2.8/6.2+2.2 440+35/94+24
T 10 345+25 39.7+21/52+18 423+22/7.8+22
Female
N 10 270+ 16 28.7+1.2/1.7+0.8 29.4+15/24+1.1.
T 10 266+11 27.6+1.3/1.0+0.6 30.3+1.8/3.7+1.9

N: normal group; T: 15 g/kg (BW) ECJ group
*Significant difference between the control and treated groups at p < 0.05

Data are presented as mean + SD. (n=10)

74



432 £ BT

bR F %] Rz i B%K 9 2% (WBC) ~ ow ik
(RBC) ~ i 2% (HGB) ~ w3k F v (HCT) ~ T3 44
(MCV) ~T3ax =% (MCH) -~ T354 =%kR (MCHC) %2 & |
(PLT) Z4&Rlsm B3040 § EFEFEN AP ROTHB R HE ™80
PEEFM LR (4-Table 410 #77) » AT AAFHEDIP LR E

ISR & T A

75



Table 4.10 Hematological parameters of mice after treated with ECJ in acute oral toxicity test

Sex/ WBC RBC HGB HCT MCV MCH MCHC PLT
Group (10% /uL) (10° /uL) (g/dL) (%) (fL) (pg/cell) (g/dL) (10% /uL)
Male
N 44+11  896+17 147+20 482+57 535+18 164+11 309+21  699.9 +203.3
T 5+1.4 875+15 149+19 479+48 542+19 165+13 31.1+24  750.6+260.1
Female
N 22+1.0 863+13 142+12 456+61 528+12 167+16 303+29 7350+201.7
T 31+13 866+12 144+11 460+49 525+14 162+18 305+30 672.7+100.3

N: normal group; T: 15 g/kg (BW) ECJ group

WBC: white blood count; RBC: red blood cell; HGB: hemoglobin; HCT: hematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular

hemoglobin; MCHC: mean corpuscular hemoglobin concentration; PLT: platelets.

*Significant difference between the control and treated groups at p < 0.05

Data are presented as mean £ SD. (n=10)
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Table 4.11 Serum biochemistry changes in liver and renal function in

mice treated with ECJ in acute oral toxicity test

Sex/Group AS'I:1 AL'I'_1 BUN_1 creatini:e
(udL ) (udL) (mgdL ") (mgdL )
Male
N 98.2+23.9 37.4+58 178+ 1.7 0.16+0.1
T 95.8 + 26.4 35.8+24 1858+ 1.9 0.16 £ 0.0
Female
N 80.8+21.2 28.00+1.2 16.8 £ 3.7 0.15+£0.0
T 88.0 £ 25.8 27.60+ 3.6 189+ 26 0.14 £ 0.0

N: normal group; T: 15 g/kg (BW) ECJ group

ALT: alanine aminotransferase; AST: aspartate aminotransferase; BUN: blood urea nitrogen.

*Significant difference between the control and treated groups at p < 0.05

Data are presented as mean = SD. (n=10)
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Table 4.12 Organ weight changes of mice treated with ECJ in acute oral toxicity test

Sex/Group Brain (%) Heart (%) Liver (%) Kidney (%) Spleen (%) Testis (%)
Male
N 0.86 £ 0.05 0.48 £ 0.04 493+ 0.38 1.45+ 0.07 0.26 £ 0.07 0.51+0.04
T 0.83+0.03 0.44+0.03 4.43 + 0.43 1.32 £ 0.07 0.28 £ 0.10 0.63 £ 0.02
Female
N 1.21+1.04 0.63 = 0.07 5.34 £ 0.52 1.38 + 0.08 0.34 £ 0.08 -
T 1.30+1.10 0.51+0.04 5.74 £ 0.58 1.25 + 0.05 0.35+0.09 -

Organ weight (%) = [organ weight (g) / final body weight (g)] x 100.
N: normal group; T: 15 g/kg (BW) ECJ group
*Significant difference between the control and treated groups at p < 0.05

Data are presented as mean £ SD. (n=10)
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Figure 4.10 Organe outward appearances of experimental mice in

acute oral toxicity test
No significant lesions of brain, heart, liver, kidney, spleen and testis were found in the normal

(A, B, C, D, E, F)andtreated (G, H, I, G, K, L) groups.
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Figure 4.11 Histopathological findings in acute oral toxicity test

No significant lesions of various tissue were found in the treated mice (A: brain, B: heart, C: liver,
D: kidney) compare with control mice (E: brain, F: heart, G: liver, H: kidney) (H&E stain,
original magnification 400x).
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Figure 4.12 Histopathological findings in acute oral toxicity test

No significant lesions of various tissue were found in the treated mice (A: spleen, B: testis, C:
ovarin) compare with control mice (D: spleen, E: testis, F: ovarin) (H&E stain, original

magnification 400x).

83



4.4 ‘wme B R %
4.4.1 e F PR

A w3 ek A 2. EC) (0-400 pg/mL ) * AJ2 HepG2 ‘% 24h
Bl ECY 2 fwie & 1 o MTT 9 5k % e Figure 4.13 #777 » 9 5 ¢

* 2 #F (100-400 ug/mL) &3 § & 2 fmee 4 14 o

—

N

o
HH

—t—

-—
o
o
——
—t

(=)
o

Cell Viability (%)
& 8

N
o

0

(u%(/:r‘rj\ H = 100 200 400

Figure 4.13 Cell viability
HepG2 cells were treated with various concentrations (0, 100, 200 and 400 ug/mL ) of

ECJ for 24 h Cell proliferation was measured by MTT assay.
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4.4.2 ECJ $ HepG2 sm¥ p "y sn3aff 2. B3

7 p i ¥ B A 2LFRE R 55 (NAFLD) chig H P o
7 ## e & (palmitic acid, C16 : 0) fié & (oleic acid, C18 : 1) ¥ &3+
BN D e b g 5 R AR SRR A o FIU B ARE
fa 3k 4 4 #0750 {o HepG2 dm#e 122 & 7 w42 §¢ (Ricchi et al., 2009)
?;'F;z;\p;zaq‘—n“‘nq%‘r,xfgj—mmnggﬁgé;ﬁ;}\opiatﬂ VR E A A
foff i f O R IP M e cnd i) o @ F OV ARl chaE o2 rpassE
BN P om0 AR R e 3k ehd (2 (Kohjima et al., 2009) o

SR ECI 4+ ime 7y Finfp a8 13 k& (00100 200
& 400 ug/mL ) HECIfr 1 mM i fh a2 HepG2 im¥z 24 /| FF o 4o
Figure 4.14 #7571 » ECJ P &g 4~ 4] d oleic acid 3£ % %3 B H 4 o #5757
5 Nilered 2 ¢ T & %% &1 (4 Figure 4.15 #777) > fm¥e p #p ik
7 B & B A3 ECJ 200 pg/mL P i E &2 oleic acid & °
49.33% (p < 0.001) ; & & A&JZ ECJ 400 pg/mL p& i 8 B AJ2 oleic
acid & > 49.33%;% > 65.53% (p < 0.001) » MTT & % %37 ¥ jhAae
oleicacid ¢ i = 'w? & & » EC) gk @ 7 11 i i ¥ £ 3% oleic

acid i & o
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Figure 4.14 Effects of ECJ on hepatic lipid accumulation

HepG2 cells were cultured in a 12-well microplateat 5x10* cells/well and treated
with 1.0 mM oleic acid (OA) in presence or absence of ECJ (400 ug/mL ) for 24 h.
Cells were examined under an inverted microscope (Leica DMIL) and photographs

were taken with a Canon Power Shot S 70 digital camera.
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Figure 4.15 Qualitative analysis of lipid accumulation in HepG2 cells

HepG2 cells were cultured in a 12-well microplateat 5x10* cells/well and treated with
1.0 mM oleic acid (OA) in presence or absence of ECJ (200 and 400 pg/mL ) for 24 h.
(A) Quantitative measurement of intracellular lipids as assessed by Nile red labeling
followed by Fluorescent Imaging Plate Reader (FLIPR) measurement. (B)
Determination of viable cell number by colorimetric MTT assay. Data are represented

as the mean £ S.E. for triplicate experiments. * p < 0.05 and *** p < 0.001.
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Figure 4.16 Effects of ECJ on lipogenic related gene expression in

HepG2 cells

Cells were treated with 0-400 pg/mL ECJ for 24h. Total RNA was subjected to

RT-PCR as described in ‘“Materials and Methods”.
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4.4.4 ECJ #i& HepG2 % p AMPK 2 gifk it

AL A1 AMPK ehE it g G sy 1 2 RS g Frdl iy
WA PEEIRE cn g A 0 3 wre iy & fa % (Liu, Huang, & Huang,
1995; Viollet et al., 2009) o #& F & * #4534 EC) Wig P F A 344 7 &2
AMPK 514 % M o % e PFRF 12 e — & $ (400 ug/mL) 2. ECJ &

& ERPER L ok B 2 EC) (100-400 pg/mL ) AT HepG2 im ¥

A

hF - Rt w2 G0 T E 2 R ERE A 47 o 4o Figure

417 #77 > ECJ PP B3 4 AMPK L ( » & % TLPEY 2 | £ 22/ o
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Figure 4.17 Effects of ECJ on AMPK Phosphorylation in HepG2 Cells
Cells were treated with 400 ug/mL ECJ for the indicated times (A). Cells were treated
with various concentrations of ECJ for 24h (B). Protein extracts were prepared and
subjected to western blot analysis using phosphor-AMPK (pAMPK), AMPK, and

B—actin antibodies. B-actin protein was used as an internal loading control.
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4% (Fungwe, Cagen, Wilcox, & Heimberg, 1992; Fungwe, Cagen,
Cook, Wilcox, & Heimberg, 1993) - 7 3 # 3 4p ) » & & ¢ & 4o e 7
A% 6 3 4o TR PERIMR AR R D SRR R 0H e ¢ GERA W PR
A " e Ae A 4 45 B+ (acyl-CoA: cholesterol acyltransferase, ACAT)
Afhm i PR AR 3 4 Y SF5E (Liu, et al, 1995) - Fungwe ¥ 4 45 7%
% P € Frd 5 Y HMG-CoA reductase &t » € (8 < & =
fat i fgdaff 2975 (Fungwe, etal., 1992) o AT 3 ¢ W95 = e
MR RETM G BN BB e S (B ) vk K 4
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fréc @ (B ) "FREE X <] PATH{ S 2 R F] o BLBRIL S B
AT AT 0 T RJE EC) 2 mn[ TR 2 P ] F 7
P &g o @ simvastatin o 2 (E &) » 5 8B EMET; 0 i
e FAR P AR R b PR 2 AL G B AR e A s e (B ) Bk
EolF et LB dam ECI = 4 ¥ 13 5 SRS Py s i TR o
M2 H AR EC) w2 "3F5 TC »c% ¥ Apd g ¥ > d 3 v
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93



) zEM R EECIFHE (D) »a% 2 ¥ > Aor WA E D
ECJ+ - B4 5 TC 2 TG 2 £ % » & & H|§ > -

FALA SR RS g R ER D X BRI
BTSN Z et flg 0 RS Z A g 7 B4 TR e
’Jf; P ZfeH W faz £ (Cheung, 1996) - 4t # 1R B Fq 05 % LT

fidrae B i) fomegidmeErtradsaae (Ak)3 -

=1
&

ECJ z_ & &% %2 simvastatin /% &= (E %2) 2= ;”Ffé_:. fe+ 7 fig

Il

GRS BB EEmA G e (B &) Mo H 31 F G (A

) o Z kAR o A B P TR R 6 F L JJ{*:‘ e )

misErtr¥48x (Ak) $ om ECI =& (C )% simvastatin
el (B ) 28 JERRRM T R 3 AR A& S (B
) Mo A ek Ay o F LB /B EERRA S € TR
e N2 PERRE R A > T F V€ 9T w e LDL-receptors #c P
(Roberts, Liang, Barnard, Kim, & Vaziri, 2004) - & {é i i ”Ff:
LDL-C R+ = o o2 B g3kl 3 " FfR 4 8 2 & w2 LDL-C k
Ryt t4ale (Ax) $ > 235 simvastatin ;5% 2 (E &) foir ¥
el (Ar) 7 BT a9 »pe i CL18:1 2 4 .75 %

A P~ € 3 40 A9 - desaturase &1+ (Leikin et al., 1987) - i@
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stearic acid (C 18:0) % # % = oleicacid (C 18:1) - i = stearic acid
z &0 > oleic acid # 4r > = 5 "FRY 4 & *p9spc (Dictenberg,
Pronczuk, & Hayes, 1995) - 483 ¢ # IR EC) #3t o :rf;;{ E-LE

Fogien 2 E BB RBIGRTFY LA (§ FERERD
TG & TC & =) 7 »cif® HEF 78K o
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TR 2 EH Y R AIF 2 TR o @ § Fg 3% B VE F % AR
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BB g5l % PEEIRR AL G 0 Ay FIRE N 81§ PR TR RE 3 TR
't MK ¢ EEAE 2 £ (Liu, etal, 1995) -

e ¢z AR M % RpL i 'kfs  (aspartate aminotransferase,
AST) &4 5 pas padE 5 pv (alanine aminotransferase, ALT) > § *+iw
e o i @ AST & ALT kR B 3 4 1% & ih & 3w e X IF chfz &
TGRS R AR RN o Rk L 0 AST 5 ime df T 2R
7o FE B R (5] 2 3FAL I ~ 3R SR R) 2 il B R

)5)?37 By L;}Fﬁ'_,z@ AST%””-” :* v » 3 LTS e B

95



R RN N e R E B S we ) F)p > ASTeniE hF o
%/’\EE%K}:.—JL ?4&{{ ALT "Téﬂq:-;éﬂbf‘}% ;}'ﬂﬂ}fﬁl ’ALT

E>

Mg > Edpdet A HEF epz B o 8 AR EERA S E
Bx) »HASTE ALT e B3> r ¥4 s Ar) ~HF71HE7
SORTIE R EFMAR S 5 AV TR A A 45 0 e AST &2 ALT B
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P & 1E e (Karthikesan, Pari, & Menon, 2010; Lin, et al., 2007; H.
D. Yuan, etal., 2010) > & 3 7 = ™ HepG2 iz £ 347§ 527 % B~ 47
AR A B R F IR T E R § f&@@iﬁ«‘rﬂﬁlﬁié
L 30 Jcpr (AMPK) 7% i 3% T 25 FAS 40 HMGCOA £ I 5 o
AMPK 75 i+ ¢ 33 phosphorylation 2 357 25 %22 75 95 (% dhenik
B A Fr g e Bk o AMPK ¢ 15 fmre b 22 AMP: ATP ratio =
% m /%1t (Hardie, Scott, Pan, & Hudson, 2003) - #* 3 % 7+ > AMPK %

D dy £ £+ = (LI Ge, Zheng, & Zhang, 2008) - AMPK ¢
&1 € ¥ 32 phosphorylation I 2% 37 5 422 75 %5 (% Fhenik e L F) 1
AP B T AMPK A kT LS iFeikie o AR S
AMPK T 23 # A F1¢ > 17 HMG-CoA reductase 2 ACC #t v~ F 3
%@ 7_ (Ha, Daniel, Broyles, & Kim, 1994; Henin, Vincent, Gruber, & Van
den Berghe, 1995) > # % % . AMPK & it ¢ #+4] ACC 2 HMG-CoA
eniT* > T ¥ ¥ IR § 3 iF sterol regulatory element binding protein 1s
(SREBP1s) * R #&+$r#4] ACC 2 HMG-CoA 4 3 (Kohjima, et al.,
2008; Park, et al., 2008) - SREBPs (sterol regulatory element binding
proteins) 5 #& 4% ¥+ 7% » ¢ 3% SREBPla, SREBP1c - SREBP2
(Yuan, Shyy, & Martins-Green, 2009) - SREBP1c % 3+7 & - i i 4
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ACC, 2 SCD1 (Awazawa et al., 2009; Tessari, Coracina, Cosma, &
Tiengo, 2009) ; SREBP2 B & Ap ¥ A 5 2 S B L FAg e d & & 7
Jeehh ¥ ¢ 35 LDLR 4= HMG-CoA - FAS & - %354 & thid 4
fe o ipie B v = 5 in o - B & & fRde o AMPK &g B R e
2.k ¢ 2 BITRTFE T BAK T U A EAEE S (Kemp et al,
2003) -7 A7 % 4p &1 FAS 04 3Lt > &2 sterol response element binding
protein-1 (SREBP-1) ez # 42 #7435 B (Weng, Ho, Ho, & Lin,

2007) o gt ¢k > C/EBPa. &2 PPARy & f83-0 B ¥ 1141858 g V5 mbe

4 £ 2 g isitd [ PPARa RIergiBens 25 B o m W25 S B4
A_F A TG H A AMP/IATP & B a 518 AMPK 3 4 B s eris it 5 1o

2 gt P4 8 F € i SREBPs, C/EBPa, PPARy {r PPARa
I AR R ehp R o

DPPH i S e s g % P ECI 41 S 64nf M4 > ¢ &
gallic acid, chlorogenic acid, luteolin 2 apigenin % > igi ¢ Frenfg it
*irFar e EC) 4 d A = Feeff § L & R &
¢ o J¥_HPLC A7 % %%+ EC) ¥ 23 3 £ 0% s (chlorogenic
acid) - :§ 3 é/]%iﬁ M B STZ 8% = H%ﬁjzs)gs% R %o
P iv*  (Karthikesan, et al., 2010) - *g82%5 ehw »x L 2 2% Rk M

-5 p 193"::[ ; eE BEZ - o
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4% Ry

BE TR ile s L ERIRELFRAEE R -
HEEL ~HET s R (1992) 0 #7347 F < 2L > ST 2
Bk > 2503- 2594 o
F w1 (1988) o SPFELS FR 2D RE LEA T
4 e 82-87 o
Baig (2001) o LF ER2 S o B EL R 2145 84-87 -
P F (2004) o BT EM S A LAFTEE EL A2 75 R IR
L= o 4 R A EAFASAEPHT LRI
2 ¥ (1999)c 2 & 5% 2F FHopEE 24 e S h 1 iFY
w2 ¥ (2010)-98 &£ 7~ Flitpt g £ 4 4722010 # 3% 1 p »Bp !
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Attached Figure 1 Pathways contributing to hepatic triglyceride

accumulation (Donnelly et al., 2005)
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117



Anti-diabetic drugs Pharmacological
Thiazolidinediones activators
(rosiglitazone, pioglitazone, troglitazone) AICAR
Biguanides Thienopyridones (hypothalamus)
(phenformin, metformin) (A-769662) T
Glucose
Hormenes a-lipoic acid
Adiponectin (liver) P
Ghrelin (hypothalamus, heart) o Leptin
Leptin (muscle) B
Ghrelin
Metabolic stress Resisl
Exercise SeIsun
Gluco;e dop_rivation Endocannabinoids
oxia > : :
He:tp shock (liver, adipose tissue)
ATP-GENERATING ATP-CONSUMING
PATHWAYS PROCESSES
ADP ATP ATP ADP

Attached Figure 3 AMPK as a target of drugs, nutrients and
hormones ( Viollet et al., 2007 )
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Formula

kcal%
20

20

60
100

800
12

Prodyct#
gm%
Protein 26.2
Carbohydrate 26.3
Fat 349
Total
kcal/gm 5.24
Ingredient ~  gm kel
Casein, 80 Mesh 200
L-Cystine 3
Corn Starch 0
Maltodextrin 10 125
Sucrose 68.8
Cellulose, BW200 50
Soybean Oil 25
Lard* 245
Mineral Mix, S10026 10
DiCalcium Phosphate 13
Calcium Carbonate 5.5
Potassium Citrate, 1| H20 16.5
Vitamin Mix, V10001 10
Choline Bitartrate 2
FD&C Blue Dye #1 0.05

Total  773.85 4057
Formulated by E. A. Ulman, Ph.D., Research Diets, Inc., 8/26/98

and 3/11/99.

*Typical analysis of cholesterol in lard = 0.95 mg/gram.

Cholesterol (mg)/4057 kcal = 232.8
Cholesterol (mg)’kg = 300.8

Attached Figure 4 High fat diet formula (D12492)
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