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i i£3# (lotus seedpod)rk = MimE » p w T K75 “,’TT R~ F AT

5 0~ b o VR~ ;ﬁ‘-%@; " AL 4 3L o ﬁ—iﬁji’%ﬁﬁ‘g—g}i’ ?:.;L%
(procyanidins of lotus seedpod » LSPCs) & F #i¥ it ™ % # &3
&2 EN o AP HEFENEE F > (lotus seedpod

extracts » LSE) # £ 72 #2x o % - £33z 2 § £i0fF 5 2 &
P o FFLSEATE £ 3 AR Foan s T X 23 B3R o 1 0F
R FE28% ARG F (iR & $7LSE¥ Y i & 4 (N-acetyl-p-
aminophenol, APAP) ~ i+ (lipopolysaccharides, LPS) ~ iFp
14+ (alcohol)# #g %%+ (high fat diet, HFD)E%W—:}}% BT o
AERFTHFRBAAAGI P RERESFHEPISEZ L5 a0 7w
12t 14554 BGOTHoGPT ~ 12 & s 3 TCHO{e TG g & » 4 H v 2 Bl
SREF I AFEIFRGHEN Y S # AP LISEHFUHE G B
SH B R G g2 E TR 0t HR Tt B S
fE PR E RN Y o LSER TR P2 (E o B B 2
fie"% 5 ¥ f» (acetaminophen » APAP) 2 fm A & %
(lipopolysaccharide » LPS) 4 %] 3 A 255+ % $kHepG2 i & |4+ 2
AT G 0 LSBT A 5 45 4] o § & > &APAPH H i
B G e o LSEE HA R enlt A48T K4
(epigallocatechin » EGC) & # *# i< APAP¥**HepG2im ¥z cnif 3 ¥ 4%
B Fie % o LSERVEGCY ¥ 4] d APAP#73% - HepG2 fm¥e & =
(apoptosis)ag # » H 3 &8 8 &d 44 = p &(intrinsic)# ¢t
“(extrinsic)% H F 254 3 ASK1/INKzu & @R S8 m i Pldim e
A= 2 0T% o ¥ rb oy ALPSHF e 4 B > 5 0 LSE2EGCat "% i
LPS:% % HepG2fm?e ph 3¢ X ke % IL-6n & IE > &2 F 41278 R
LSEi% &7 4|TLR4 (Toll-like receptor 4)#. i " M1 kBa 2 B
faiv o m Fra| T A FNF-k Bendids i o W RE LA F]S a0
ZIETE o = &% R (oleic acid, OA)df ¥ A 8/ F i e $
HepG2im#e 4F 1§ » @ & X P-4 (lotus seedpod extracts, LSE)#
Hi & %183 2% % (epigallocatechin, EGC)F 143 4
HepG2im»e 5 5 & # gt b e ¥ Fgipdafy 5 @ “holeic acidi ¥ 3
B A 2 mve = 4 > ALSERNEGCeiE S ™ o oAt i g iv R4
B dlimie = KGR DT AR g 0 A 5 Bdp A or LSEenduy = (T
TR ERP AL AR FE NI RR  ARELF P
LN I Sl RO ey Jta gl 4
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: Lotus seedpod i1s usually discarded, except when sometimes

used as a traditional medicine with hemostasis function and
for eliminating bruise. In first year, we aimed to
investigate the hepatoprotective effects of lotus seedpod
extract(LSE). The study was designed to investigate the in
vivo effect of LSE on 28-day feeding toxicity study, and
multiple liver injury models, including N-acetyl-p-
aminophenol (APAP)-, lipopolysaccharides(LPS)-, alcohol-,
and high fat diet(HFD)-induced liver injury. 28-day feeding
toxicity study results showed that serum levels of
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glutamate oxaloacetate transaminase, glutamate pyruvate
transaminase, triglycerides and total cholesterol in LSE-
treated male mice were decreased as compared with control
group. In vivo studies, LSE improved APAP-, LPS-, and HFD-
induced liver injury. In second year, we want to clarify
the molecular mechanisms of LSE protection against APAP-
and LPS-induced liver injury. LSE dose-dependently improved
the survival of human liver HepG2 cells from APAP-induced
loss of viability. LSE showed potential in reducing APAP-
induced occurrence of apoptosis via ASK1/JNK pathway were
confirmed by morphological and biochemical features.
Furthermore, LSE was demonstrated to reduce LPS-induced an
increase in level of IL-6 in HepGZ cells. Molecular data
also showed that antiinflammatory effects of LSE might be
mediated via the downregulation of Toll-like receptor 4/NF-
kB signaling. In third year, we examined the
heptoprotective effect of LSE in vitro. Oleic acid(0A) is
used to induce the phenotype of non-alcoholic fatty liver
disease in HepG2 cells. LSE improved the OA-induced loss of
viability and lipid accumulation of HepG2 cells.
Furthermore, LSE showed potential in reducing OA-induced
oxidative stress, apoptotic bodies formation and caspase-3
activation. These results demonstrated that LSE will be
useful for clinical implications in the prevention of liver
injury and apply as healthy foods.

lotus seedpod, hepatoprotective, liver injury, fatty liver,
N-acetyl-p-aminophenol, lipopolysaccharides, oleic acid
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i (lotus seedpod)rk = MG > p w Tt K7 5 f"E CEAER b R AR T Lo
W3 3 B or iE R 7= 5 % (procyanidins of lotus seedpod » LSPCs) % § 4§ i 71 2 LA &2 Bk &
34 B 45 £ 5 P-4 (lotus seedpod extracts » LSE) % £ 2 # st o 5 - £HliE = § 041 2
PHNCFFLSE £ FE G FAFL M BV X 2AMTR 0o LIFIRP &35 28 TS F HEK
4 47 LSE #$+ it & |4 (N-acetyl-p-aminophenol, APAP) - w {7 {2 (lipopolysaccharides, LPS)~ iFy## 4 (alcohol)
E P 9%}’}(hlgh fat diet, HFD)ﬂ”‘ﬁf‘aw’ag Z_AFIEY o AE R T FIR28 X sza+ MEH S EFEP LSE

B4 A M A 2T 0 GOT 4w GPT ~ 122 & % TCHO v TG 5 £ » £ 8 11 2 Bd 5 i
? e XMW BHEIGH G L A EE  LSE HEUHE G SRR i Vil R e W0 BERE SRS
BFrc % ko Hogpiv B4 S ‘s\ﬂ}?]k*} Faﬂj;:riﬂ-’f—#gf%ﬁ:;\: P 5 LSE % ¥ P2 iT* o ¥ = ja_cﬂw z ﬁj;;_
v 3L ¥ fis (acetaminophen » APAP)% ‘m A 4 % (lipopolysaccharide » LPS) 4 w| 3% # 4 #f %% wm "2 $k HepG2
CEM2 wmFMA G 0 53 LSE &5 iifim s F 484 o § L 0 L APAP £ $ " w2 3f 5 > & - LSE %
H&4rgenit &3 4L @3 52k % (epigallocatechin EGC) ¥ 7 "# ™ APAP 4>t HepG2 ‘w¥¢ enif & &
#% 35 %F o LSE & EGC » ¥ #r#4]d APAP b’L’r?{j; %@ HepG2 ‘m¥e /%= (apoptosis)eivg 4 » H i & § 15 d

Fr4]%& = PN A(intrinsic)#? “F f(extrinsic) *# H F ASKI/JNK = 4 @y e m i Flfmbie = 2

fe® o ¥ b & LPS %4 i3 = & LSE & EGC i % i< LPS % % HepG2 wie N5 e E IL-6
i ILE 0 A F %}ﬁﬁ?' | & 47 3. LSE # 44| TLR4 (Toll-like receptor 4)§% = 1% M 1k B 2- ffa i+ »

Ed #»’Pﬁ:J‘f P4+ NF-k B g st - FR8 LM FF L E T o %= &% 3 pi(oleic acid,
OA):% ¥ A #gFm"s & HepG2 ‘w2 4f 1§ > m i 5 B~4~ (lotus seedpod extracts, LSE)¥2 H 1 & 7 3t s &
#8302k (ep1gallocatech1n EGC)“’ P34 HepG2 dm? 5 58 5 3t 0 lmie ¥ Bgimdafg 5 0t #F oleic
acid 3% % ¥ M@ 2 hmee b= B be 0 & LSE & EGC ehis 3 & > B 5% IF R4 v dlimre B= %
AT AE (0 A5 B BEr LSE cnfuk = (F T AR RS A W o A N T B A
KRELZPHT &5 B Bt WA SR g o

R 4ie L I - BJ—}JE% S PR T ﬁ"_azggﬁ; N ‘397*,;]’”]1\ FE ~mre k- W id

Lotus seedpod is usually discarded, except when sometimes used as a traditional medicine with hemostasis
function and for eliminating bruise. In first year, we aimed to investigate the hepatoprotective effects of lotus
seedpod extract(LSE). The study was designed to investigate the in vivo effect of LSE on 28-day feeding
toxicity study, and multiple liver injury models, including N-acetyl-p-aminophenol(APAP)-,
lipopolysaccharides(LPS)-, alcohol-, and high fat diet(HFD)-induced liver injury. 28-day feeding toxicity
study results showed that serum levels of glutamate oxaloacetate transaminase, glutamate pyruvate
transaminase, triglycerides and total cholesterol in LSE-treated male mice were decreased as compared with
control group. In vivo studies, LSE improved APAP-, LPS-, and HFD-induced liver injury. In second year, we
want to clarify the molecular mechanisms of LSE protection against APAP- and LPS-induced liver injury.
LSE dose-dependently improved the survival of human liver HepG2 cells from APAP-induced loss of
viability. LSE showed potential in reducing APAP-induced occurrence of apoptosis via ASK1/JNK pathway
were confirmed by morphological and biochemical features. Furthermore, LSE was demonstrated to reduce
LPS-induced an increase in level of IL-6 in HepG2 cells. Molecular data also showed that antiinflammatory
effects of LSE might be mediated via the downregulation of Toll-like receptor 4/NF-kB signaling. In third
year, we examined the heptoprotective effect of LSE in vitro. Oleic acid(OA) is used to induce the phenotype
of non-alcoholic fatty liver disease in HepG2 cells. LSE improved the OA-induced loss of viability and lipid

accumulation of HepG2 cells. Furthermore, LSE showed potential in reducing OA-induced oxidative stress,



apoptotic bodies formation and caspase-3 activation. These results demonstrated that LSE will be useful for

clinical implications in the prevention of liver injury and apply as healthy foods.

Key words: lotus seedpod, hepatoprotective, liver injury, fatty liver, N-acetyl-p-aminophenol,

lipopolysaccharides, oleic acid
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é?iﬁﬁ%\%ﬂ%%?@ﬁh+m¥\éﬁwgﬁiﬁﬁiﬁﬁi°$%?éﬁﬁﬁuk’Lu
GO E R IR S s Ea LRSI A - Sh ?é#”,f s FILFEGR R H s BE R S i@
S A A= %}AUHE% 97 50%5& %%#ﬂb“r&lé:ﬁ?’ HuRFedpd AR A P &S p A
bR~ sw@.»;g,,-)zn B EBE e - AR E »); CoRa N N Eae 4 o HiER & A m,r/}}jg,':; A R e

IR L L § P& E55 t’*fkf‘ﬁ 2R GEE R PR N IRIR R L RV A S BRI
Po 3R (fatty liver) ~ 3+ (hepatitis) ~ #F#& i* (cirrhosis) % " (liver cancer)(1) > PrE #-5 2 4 & o o B
75d FrelaiEs ¥ o4 101 = @] AL s FA TR A B %% (malignant neoplasms) B A& % —
o He MR EMERE LS S AR 5 22 3%4 i+ (chronic liver disease and cirrhosis) R = 2 -+ <
FE R A L(iFrlaEd F 0 2013) FEFEIE ”‘«Eﬁ TP FAREYPEZTRMINFERIL LT
#e-rl 5 £ 44 1§ (multiple liver injury)#f 3] 2 50 8 4 B34 o

i B} irg i (Chemical-induced liver injury )

95 % K 1998-2007 # sL3t4 e fpieih %"ﬁié?(N-acetyl—p-aminophenol, acetaminophen, APAP) ¢ *
WwWE A EHIFRE ‘"E'Jﬁﬁ B & )?f;r](2) » I 5 AT :fﬂ DiEE € * APAP ¢ i =3T3 5 (3) - APAP & ¥
R HTHER  DIEXR GFTAAESFR AN 9T 1.5%1_"?1% L EI IR - B3 ODPRH
15 % benb g 25 {35 035%¢® ;%%“47'%\}% HY x L APAP #fch% 4 5 4 (4) o

Jw g2 7§ (LPS-induced liver injury )

iR L & &4 L% § pE(lipopolysaccharide, LPS) » LPS 3t b & % (endotoxin) -
FoLPST A B RN SIES L IEY o H AL F RS A ATRE S im@ F4F G o LPS
FEFLF R P W visd Toll-like receptor 4 (TLR4) 7% i* TNF-a ~ interleukin-1(IL-1) ~ interferon y
(IFNy) £y 3 smPe g IL-4 ~ IL-6 ~ IL-10 £ IL-11 e 3R> &/ 4F i 975(5) -

1.3. & %5 =4 & 223745 i (High fat diet-induced liver mjury)

% "5 %545 & (high fat diet, HCD)¥2 ¥ % % Eﬁy B o o dE9 il B oA B s 14 B %= "'H%IT\)J% R

,qaﬁ.@_;@% P B6)c BT FRMMU B R e+ PN FiEs 0 @ FRAF
im DNA G § (7) B Pa%h G 4 € 2) 8 "B 7 91§ e e cnfo b 3 S0 © R (8) o
1.4. %34 (Mechanisms of liver protection )

1.4.1. #»’Pﬁ:'J? LENE B (Inhibition of cell apoptosis )

mie k= X fL G ARR e = (programmed cell death, PCD) » & - &2 12 F 5 = 4% o w9275
%«@ﬁﬁﬁs*%m4— ﬁ%ﬁ¥&€$i5°+1W2E’RH$4#ﬁ*ﬁEﬂﬂ«mﬁ

£ fR5 e b B & i AR R(0) ¢ FII o PRt g & BT K P s sl g
ante k< Fp A RS RN L B P £ BB I PR g 0 &
Tl R himie k= o

1.4.1.1. ¢ A id HEpe s . ipd Z ARG E AR FEd TNF 72597 @52 - @ 8 7= g »
¢ 1% Fas(Apo-1/CD95)~TRAIL-R (Tumor necrosis factor—related apoptosis-inducing hgand-Receptor/DR4) .
TNFR1 12 %2 TNFR2 o i]4e > § Fas ligand (FasL)¥2 ‘wPe 5 o X B Fas 3 & 18 » R T 50X 4@
¥ ¥~ 7 FADD (Fas associating protein death domain) % procaspase-8 & & )= — 4§ & 48 death-inducing
signaling complex (DISC) » i& @ 7% i* procaspase-8 » 7% i* ] &1 caspase-8 i{ /% it H T ¢ caspase-3 ~
caspase-7 % caspase-6 5 B {é R fmbe k= o

1.4.1.2. 0 i@ H g s @ 4 d f S8 (mitochondria)*7T & F ek = BT o &t finflg™ (4o ROS ~ 2%
A E SR ) e B Ufjw@” R M gL R R ’ij{’iﬁ" ¢ f@acd cytochrome c ¥ 39 B 3§ Apafl
(apoptotic protease-activating factor-1) ~ cytochrome ¢ ~ dATP % procaspase-9 2 & 7)= %= 4§ & 44

(apoptosome) & > procaspase-9 if A = & it iy e caspase-9 0 k5 4 T HFeh caspase-3 E I RS



1.4.1.3. Caspase ( Cysteine dependent aspartate specific protease) #23% @ 7 PeiRpk v f¥ % RO% > M fafs
% timre fY 2 proenzyme 97538 33 fo S5 d Fov R fEer 2] 1F* 5 % 2 heterodimers @ & 3 EM
ARcB B T kS F R R ER DA o fiplere Y o Pw PR 14 BAR > RGE S
B g A G D - 5 A4 fi% # (initiator caspase) 0 4 caspase-8 £7 caspase-9° 7 F - BfE R
7 # i enE & prodoamin ( 2E 1 PF g AR A ) 3 F R & o ¥ - 3 5 R AR & (effector caspase)
4 caspase-3 ~ caspase-6 ¥ caspase-7 » H ¥ ¢ F E 3 - B Eiiprodoamin 0 k= F R IF T 5D
S K (10) o Achppp R cni®® > 3 R LG TFE T PR > Bkl k= duigl o a PEEE EY A
P EAER L 30 4o f § DNA 24 5 i i poly(ADP-ribose) polymerase (PARP): PARP #4*» &7 »
245§ 110KDa %+ 85KDa i&n & 3 M w5 k= nhv 122 37 5 4 vt B2 30 F(4r
lamin A % ) 245 v H & & f2enf¥ % > 4o Caspase-activated DNase (CAD) ~ DNA degradation enzyme »
k7 e = iEAR(1]) o
1.4.1.4. Bcl-2 7#2% : Bel-2 ~ + € 26 KDa » i — f& integral membrane protein » i & A & % fn%e 5 ¢ e
’#j&%ﬁ PhAT S N R B Pz g0 F s Bel-2 7R - fda 31 & caspases SR ih3-v B oo Bel-2 A Fl A%
~ BALE Y v R = F B T e 2 Bel-2 A FE @ v e s o Bel-2 § 4 R A R i
aEsd KA U E - BT EW HiEinme oBel2 A hE As T R BE 5 A AN
AFeEEn & B Bel-2 RESR P hwmrrardr - P FEL £ op w2 &rBel2 712%F 18 B
LR BT AL Fd %= (4o Bel-2 s Bel-XL ~ Mcl-1) 12 2 f8.¢ % &= (4r: Bad ~ Bak
Bax ~ Bid) & #f o &t ¥ MR T o i5a dhkd ¥ AT e S m ki F Bel2 4 RE A
Bax B> et fmie = » F 2 » 54 Bax 2 LB B3 Bel2 b » i 4% fmbe 5= o & fmie 2% P
3L 5LPF > pro-apoptotic effect c3-9 - 4r Bad & Bax ¥ - ¢ fr Bcl-2 % & > 3= = F #f(heterodimer) °
PP R B AR S o RO MR e~ W2 e > i & cytochrome ¢
ﬂ‘ff_ﬁ'\%ﬁ PRz BP0 4% F > cytochrome ¢ € & im%e TP e Apaf-1 & & > & F it caspase-9 2 H
te AR B chF-0 > g 2w k= (12) o
1.4.2. 'm*z g2 2 4 {4 B 3¢ (Cytokines and inflammation- related regulatory proteins) :
1.4.2.1. "8 %3 7 F]+ -a (Tumor necrosis factor alpha ; TNF-q ) : TNF ‘w2 jgck chg 4 » A A f8¢ g %
KERFLEZ P E 3 U 22 FF Lfcl B F B o TNF-a 1 & £.d Eriimie p L e fo— 1
Tt AT s g T GARR TR Y M L IRAR RSB LA 2 F NF o &0 HREREE L &
% G Bz (13) o MF5L T LPS ehiljgcis o g i N i T ‘}??-“,f LPS>m LPSV i Z\m? & 4 %
B LAF 0 G A TNF-a 2 IL-1> i&a $ R G (14)
1422, ¢ 4 #-18 (Interlukin-18 ; IL-18) : IL-1 §.— 4 5 942k ehime ik > o B P13k ~ B eiimoe ~
frgatrme X0 AP 0 A Z2 la~9 i 18298 4 2% 4£&=% EZFF (interlukin-1 receptor
antagonist ; [L-1Ra)&25 X 75 &(15) e IL-1 8 % L 2 LA F B® PR & ché ¢ » £ RN £ 5| LPS
afgets > § R IL-1 Benk it » 314y U F i A E e SR F By 8+~ F it Bl
ez T im% - MaE— § 1§ A (16)
1.4.2.3. & 4 %-6 (Interlukin-6 ; IL-6) : IL-6 . & d E ¥ im? - V‘%’ Pe w3k E T o> X i
hipsd ST R veE i g R PR LR F B o GlheE R B0 hf e B A4 Fo
BE Tz it Eeo ¥ *hoIL-65 it kb U B 2 ‘w1555 54 B B /2> 4o JAK/STAT 2 Ras/MAPK
FRID > B F]F e AR R RE L B AT SRR ARR(17)
1.4.2.4. ¥ 4% 4% ¥+ (Nuclear factor kappa B ; NF-xB) @ frf sLagd 448 ¢ > NF-kB » Wd Sfa v &
% : NF- £ BI (p105 and p50) ~ NF- £ B2 (p100 and p52) ~ c-Rel ~ RelB % RelA (p65) » &3 f= ¥ = ¢ )
% Relhomology domain » ¥ ¥ 7 f efkie A F L 5 3 Fehlicd » 2.5 a3t i F a4 7+ o
A NF-k B} #8432 #73%cfi% 1 £ B kinase IKK)%_d KK % IKK G #re & » ¢ 7 11 ié 1xB g &
Frl Tk B ehit® o IKK/NF- B jUSLEL (S Al N 5 82 I I0ifAey 8- B MaEanit? o himme &
LR prenfiiR T e FONF-kB € 2 1kB % &2, 2 F 1 icaNF-kB/IxkB4g & 4 - § = 3| LPS
2



A ke E Plts 0 g h IKKa/B#-ThBRf » & kB f%» @ & NF-xBAH %) kg n
fwre P AT AT B endh Bl S B g X e 3 A AR ME(18) -
Z ~FP3Bin

Byd ARG RBE S ORBFEIL PRI RO RTER AL ORED FEIER -
FEETEERA M A > bldhe Bk sk FAK R LR A ARREE
TER AP SERL2RFRACE RAGKSs HF IR THRFHG T e EEARENS
BT VR ERSFREFNARBRESF LI M Rdprd 0 AR 1002 KA 10 < 7 Flin
B g o AR AR S SRR R D Lo T d X R s > REHFAHEG
f—"“d’ﬁm R A '3‘ SR AR o » i RApE FREOEFASR o B AT E R ARE TR
*%@P”ﬁiiﬂV&@vmﬁpﬁﬁ°%ﬁpfiﬁﬁiﬂ4ﬁépﬁ#i%4ﬂ${ﬁﬁﬁw
BEAER A RS F BB RS A Renp A F Y FR - 2 A W (wren gl
) ZHPR (BN 2FAF TSR BEEL 2 Py RTE CRFI AR PEREY
PrRERRE AR (P) B EE SN T HEEEASZ T e

EHFEL Y 2 aRFE R a2 B i FLar Er AR P ’;’3“?"% BHEE o
ﬁﬂyf’&g’“fs«f"’L GHTT S EENIECE FEEA NS AR FE R > Ra $ TR

FRERE LB ﬂ%H’WB%E§A¢+akwﬁﬁp@ﬁﬁm; o i3 U

f@*ﬁgﬁﬁééﬁﬁ%%’Wﬁ%ﬁéﬁ@mmﬁﬁgdéﬁﬁiﬁﬁJ’%%tgkﬂ Nt
LB EEETDES o Flt s AFETRAH RS A2 EEEFAH2Z IR s TR AT 0 Y
2SEEFH G M MY o BB EROR R AT o LR R P R PR Ed

B384l FrhEakERARr E52 PERBF > 5 - $FiRdp 5 R EFTPRET AR
SREASIEL k- B3 MO R MRS ERFREZEAS I RFEF LR FFF Y

o

4“\r

AT E
MR AR
R F R APAP A ¥ AR bR B TR £R | 2 FERY § i SOFREE G (3) o GES
P Tr2RFL FoN B FL s RARN B LSS 354 Ao § APAP b o 4 A F
AT OAZEA000 5o @ F LAl BN G LS%E b E LR - 0 3 RY 1S % 00
b g %o [ 3 035% 5 #E AR B X 2 APAP fieh#E e L 4 (4) o
2. LPS AE Wik fEd &0 - prp & Fin- 5o LPS 7 e R 315 L iF Y - I
géiﬂﬁj’@ﬁﬁ*wﬁi FHEEAFG o LPS £ #% LK o 559 TLR4)E i TNF-a~ IL-1
IFNy$? 33 3 o2 g IL-4 ~ IL-6 ~ IL-10 22 IL-11 éhd 3R v & 4 § AF%(5) « Bif§ A7 pdp > B 7
TR ﬁ(procyanidin dimer B2)’5 ¢ & i+ IL-1 receptor-associated kinase (IRAK)-M protein % #r+] LPS
W%%nﬂUMVﬁJ@mWﬂTMHxEIBHﬁ%ﬂLDNOmﬁmU%oqwﬁéammm;EG:
(r'B SRiEFR2HfEA ) LSE BE § REFimre £ LPS 4f § et ok o
3. ﬁ" S %‘ﬁ o Ak REF T EIFRL AN o B AT BEF T RIF R
P8R AR @ ¢ 3 4o T 7e IkB & @ #rd] NFxB g #7512 0 i€ A $r4] T #5%]5 Cyclin D1 £ Bcl-xL
*%ﬁ’%”“@%i§¥ié@%&ém%ﬁ’ﬁM£$%mﬁ%fwwm@aﬁiﬁJQmo&ﬁ
L3t Bk KL g3 Fwre pegie® 21) ¥ 5 # L EY BEGCG ™ rigd =it
TGF/SMAD -~ PI3 K/Akt/FoxO1 ¥2 NF-xB §. /% % "% 4§ 75 4c 8 5])’}}.—!2 BTG R4 OE R
2o #94 FIEGCG ¥ e X B 5% B ALT/AST * 6d 0.5 % #3 0.3(22) -
4. {4383 HPLC ~ {7 MEL 5 st & 4 § £ 1 472 & 3 2 % % (Epigallocatechin; EGC) 3 # % >
53 11.27% (23) » 2 =& 5 22 % 4 (catechin) - 3T & % 3 @/I;Je#;] o % & ¢ G EGC it 59 '8 < %] E.Coli 31
Az RE R A A i Bl o9 % (24) o Kushima % 4 3% 2 EGC it #r4] ErbB2 2 ErbB3 F-v chgific it >
& @ Pl § Ry n s A (57 (25) 0 T b Vergote § 4 % 4 # 2 EGC 7 1135 B H 4 Bax 39 i R

= |

3



£ % 4 Bel-2 th3 & 5 @ Fpim e (MCE-7 2 MDA-MB-231)ig {7 fm ¥ %= » &7 Frd| 54 fm 5 chh
£(26) c 2@ » EGC 3t A2 #2xing Fg- HAA T o

5. PRt ReFLAEEFT 4L Y T FREE N 72 R i~ F % (procyanidins of lotus
seedpod > LSPCs) 2 7 #ui it (27) ~ Fi¥ it ~ Higefh* 28) ~ LA B &(29) ~ #r412 ¢ % & =(30) ~
BB AL D TCE EMR ﬁ%ﬁ?ﬂ@,}img LEETGB) e FrAE T EE RS R f’* .

L PR TR G R R B - 2 RSP R e R % T RS R
ZRESHRYE B ELR T2 lfﬂif}i P ©
T » Fi /i

4.1. #5524 (LSE) z # # : ﬁlﬁ"icJ;%szig 100 g » 4c » 6 L distilled water » 12 100°C & 2 -] P& » &
Al BRREFALCE  FERATLIEERZIF AR EFA LR A
4.2.28 % 4 & # 425 (28-day feeding toxicity study) : 28 % 4k & F (3R 2. P hE_PIEBRKR P F’q’_f_ &
B WAURHFTHIERFT A2 2308 1 BA MR 242 > PR IES BT 2ZHE -
AR BB A BT LR I%NEE TS C2%EEERS SBEEEEP o VICREFH
EoAREI0L > X808 > Z Bt ple > XX ‘T]T’I;JE%F’& KPR F 28 % c AT E
GapiyER(RPHREFFOHMER G542 E8) & F 2 it 2% (Clinical Chemistry) : # 7 alkaline
phosphatase ~ alanine aminotransferase - aspartate aminotransferase » gamma-glutamyl transferase ~ albumin ~
bilirubin (total) ~ creatinine ~ urea nitrogen ~ glucose ~ protein (total) ° 2% pEEigH% * LRIE 1 RKF L
-El_,éﬁax—\%?'\,v\n#ﬁ 2_8-‘!—\3,3"\,\,\)79,_5@;119 ;f‘;,;@i71+§5§;
4.3, LSE it B j4( 2 fprcfh ¥ » APAP) 5 575 ﬁv#f' #4% 11 BALB/c 2 K(20-25 %.)it {7 » &
108 > 2508 o &A%t s eprifdc™ [ (A) & ¥ 4% ¢ ¥ (intraperitoneally, [.P.);3 44 12
& v (peroral, per 0s, P.O.)# 42 &+ -k 5 (B) § IJLF‘%" w (MFURAR 5 %) 1 400 mg APAP/kg bw (I.P.)
+—i B+ J\(P.O.) ; (C) & ¥ P& = (N-acetylcysteine, NAC /5% ¥ B %) : 400 mg APAP/kg bw (I.P.) + 600 mg
NAC/kg bw (P.O.) ; (D) 400 mg APAP/kg bw (LP) + 1%3£ 5 ¥ B4 (P.O.) ; (E) 400 mg APAP/kg bw (LP.) +
2% E Bt (PO.) o A B AL b4 32 G B - (0.6 ml/30 g bw for mice) » B-E 5 #2154 400 mg
APAP/kg bw (0.6 ml/30 g bw for mice) > # i 2 =t (49§ 3-4 X ) >t & f Ak 1 /] PR FIFE0E 6
MRS ELRZRET AR T AABES P g &3 33k & CE g 4&NAC (600 mg/kg bw for mice)-
LD Bape fRrA ¥ mA i rsir g s 1 A D B0 B%ES (259 0%) 0 13 F5%b 4
RS FRERSAPHI 2 T R NAC)E 40 FF > P 4R = YR PPFRR e 1 H G o B
T APAP F RIS 5 SR AP 2INRE > P (S IVHBITHREA o
4.4. LSE $##im EIL(LPS) R 57545 § 6+ % © 11 ICR 2 BL(20-25 %.)ie (7 > 5 2 15 & 5 £ 60 § - &
BB Efitde™ ((A) ¥ 24 2 0 " ve(intraperitoneally, LP.)z &4 12 & -k 455
05, PO) # 44 35k ; (B) { #2530 % &) © 10 mg LPS/kgbw (LP)+ 4 43 -k(P.0.) ; (C)
10 mg LPS/kg bw (LP)+ 1%3E 5 5 54 (P.0.); (D) 10 mg LPS/kg bw (LP) + 2%3E i 5 5~ # (P.O.) > # A-D
[ESEA s BT LK S ARSI SR 0 BB 16 [ PR 1
TR A PRV b4 I8 S 0K (0.2ml/30 g bw for mice) © B-D s *g %1 &4 10 mg LPS/kg bw (I.P.) (0.2
ml/30 g bw for mice) » 415 B u ¥ 2 IFFORE LT HRP] o
4.5. LSE $t#2iFpt 2(Alcohol) RAFHEH F # 1 7 % 7 Sed i ¥ 5 * 214 8-10 ¥ &2 C5TBL/6J (B6) |
<o e /]20 R p&aggfm}t,,ﬁgtlo g o ;;z,_pi prL,,J/,,\«; A ﬁf';}ﬂb«;ﬂép A ﬁ-éﬂé‘; @ ; B. é e
w : Lieber-DeCarli 7 F 4414k & = ; C % Lieber-DeCarli /it F &' +1%E & 5 24 (P.O.) R %2 D
‘2 :Lieber-DeCarli /it B 4742 +2% % %P~ (P.O.)F 5% .- 12 Lieber-DeCarli jx B /F"ﬁ% b Sy 24 C57BL/6J
(B6)-|* B 25 R i F B B3 0 & 2 2 ¢ 2 Lieber-DeCarli i B FpH 4042 E 45 7 & 8 B Fp 4L o
# 5% H-h 3 B CSTBL/GT (B6) | B frdica A 515 4> 52108 1 (A) 52 ¥idle
Lieber-DeCarli /it B I % 42 & + 5 v (peroral, peros, PO.) 42 3+ -k (B) 2% f #Rx ('
35 % %) ¢ Lieber-DeCarli i fiFp 4o4l iz & +2 3 -K(P.O.) (3) C~D 2 % 7 5% = : Lieber-DeCarli
4

.'.‘l> [rs

Gl (peroral per



mEEpEARE S + A ARE 2 E%RES (PO) Ak (¥ #dle) §Aa&2 33 -K(PO) B-D e
Lieber-DeCarli /it FiFpF &l iz a » & 2 - =t & A~B e g 4k3 3+ k> & C-D 2P| § 2%k 5
R4 Fm0 I FFEHH PR P ERT RS F R OFZRLEEE 2P
e 0 AT FERES A WA AU FRFSELYPF L AENFAGTHAFFLE 2R B
xR SIFHRL R o EJEPTRRA > LBV RASFEME Y > T2 HEE R F REF RO
4.6. LSE $#-#c%5 v f2(HFD) R V754 i B+ # .5 © 11§ "o 40435 % CSTBLI6T (B6) | Bl 2Lk 197 55
FHFHRES > P eF RS ERISE - 2327 2 Fr@ERED &R @02 £ 60%)
S #- CSTBL/6T (B6) | Bt ftdicit A s e & w2 5 15 8 :(A) s o ¥ 44l o ¥ stz fa(’«’q
52 £ 10%) +/5 v (peroral, per os, PO.)# &2 gt -k (B) 22 f HRe (PHfG &) 3 ’?E,&’H‘iifi &
(Fa% % £ 60%) +2 #F K(P.OY(C):F g4 12 & (759 7 £ 60%) +1%EE 5 P4 (P.O.) F &2 ;
(D) & @ Bt 6 (50 5 £ 60%) 2% EE T3 (PO) P« £ 28 17k - ;é.%;wm ,
PR R BT A WTE I ERERE (A REF R RSN R TG s R
is }_ﬁ"i‘%ﬁ’* o PR HEIFHL L o EJEPITRR S LR REFEN L - ¥ H&E %
¢ ki (7 sl Jﬁ LU =
4.7. " i ﬁw‘n*’*%ﬂ/vﬁﬁ Chtw BRI GRSk 0 B FITIE PR
471, g PR REIFERG T AR 2+ A S F B (1) AST (GOT) ; (2) ALT (GPT) 5 (3) triglyceride
(TG) ; (4) cholesterol ; (5) *+£ /% € (%) ; (6) BUN ; (7) creatinine °
472 "R R R A e R b H AR 2 & s & pEE 5L (1) Gglutathione (GSH) 5 (2) Glutathione
reductase (GSH Rd) ; (3) Glutathione peroxidase (GSH Px) ; (4) Glutathione S-transferase (GST) ; (5)
Superoxide dismutase (SOD) ; (6 ) Catalase °
4.73. i3 i FEE A AT L Pg i F Rl 2 (Lipid peroxidation assay, TBARS ) ~  GSH (glutathione)
JE B 2. & 17 ~ GPx (Glutathione peroxidase ) fi% % % 14ip] _~ GSH Rd (glutathione reductase)i% 14 17
GST (glutathione S-transferase)’ 14 47 ~ SOD ( Superoxide dismutase ) fi%¥% = 4] @~ CAT (catalase)
i’é'”’w\’f‘r
4.7.4. wrz gz 7 £ P2 Wm¥e B4 adiponectin v leptin 7 £ 4 47 ~ dwPe ¥ X jjr% TNFo -~ IL-1B §= IL-6
aﬂ»ﬁo
475 BRpFIEy FEE D AT RS AR T ] RIS MR FRa PR TR bk T
e — =% 2B~ 2 8. lemxlecm 2 Blocks » B T3t 10907 1445 58 +k (formalin) j& @ » 12 7 8 & 32
R - W epIR R d > HARSFR FORRIE Y 80T Hus AR T Ak o IR RIRE YRR o
B e 7 BRBREI G et hR 4 s g AR S R st R g Flet g o IR L
B B H&E stain 22 7 > s G0 R F-d endE R G 4 (Masson’s trichrome stain) & H @ if § 4 & = ;2 »
v :.T_,p I R L AR R o
4.8. ' 3 & B EJE LA SRR R e HepG2 cell thim ¥ 32 % »Y DMEM medium ¥ » 3t % 3t 37°C
‘5%C02mii% ¢4k o
4.9. % #F 1P (Cytotoxicity assay » MTT assay ) © &~ F % & * *Yip|2& HepG2 fm oo 7 F R
:;ﬁ}ﬁz @"J;,%r'fL:: WE S e R o J R A Alley E A TR B R TRP T % 0 H R G A
EhenE e € #-MTT (thiazolyl blue tetrazolium bromide) 5d #- ’ij{’iﬁ" ® 4 & %% (dehydrogenase) i%
PRBER R S RS R 2R RS % (isopropanol) #-% &3 41 T3 ODS563 nm TR 2% R
£ g kR [ T @At S me Bl SR o @
KiE g "M eE o AT S IR A ke Y %ﬁﬁ“‘& ERE| e g B = ) o B
B HepG2 P2 )k & %) 5 105 cel/ml > 12 1 ml 2 w2 7% 3 24 well microtiter plate # % > 4 » 7 F kR
9 APAP~LPS: ¥ & 24 | B5 - # f medium ( 7 # )’ 4v » Frenimedium (7 3 % ) 4 MTT (0.5 mg/ml)
37C ~ 5% CO2 F J& 4 ) B > #*% medium ( 7 MTT) 12 PBS washing » v » isopropanol #-% £ 73 11 »
5

~
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% OD563 nm T P % vk sk o
4.10. vz 4 £ ¥ AL 47 (Cell growth assay ) @ 34 & HepG2 w2 )k & X 5 105 cell/ml > 12 1 ml 2. fm ¥ #
I 24 well microtiter plate 32 & > 4t » % )k B (9 APAP ~ LPS » >t 0-48 /| pF & e Brfme 3 e FF &
PR T o #-fmre 12 PBS '}?"'}%‘6 2% 4 b ,%‘“ » 4e ~ trypsin-EDTA #-‘m?2 =7 > E % 2 1500 rpm &4
o5 R AE o B BT kenimPe 82 trypanblue 1 1 1R £353 > 12 e 3 dcdE (counting chamber) 3t E m
LS g,; o
4.11. 'm*e %= & 45 (apoptosis analysis)
4.11.1. ;nq\ fm¥e k4~ 17 (Annexin V-Plstain) @ #-wm?% &30 6-well 2 & ¥ 2% > Flwoie £ %15 > &
LIS A R PER s ER2Z LSE B2 0 U E Se 23 FERIAPAP S LPS — A2 & 24 | PF{S - B R R
e T F o U PBS ik A ¥ 2 dnbe o T trypsin Blmie 2 T 0 -7 G e RIER - BT
Fadps g s o3 bR 0 2 Annexin- Vo binding buffer (BioVision) J& /% pellet » & 4 %) 4e »
Annexin-V-FITC 4v PI #kit (BioVision) » i 3 » B T @ L4 ¥ 5-10 4 48 > & (8 B0 3 enlm e %
RABLENEY 0 F1* i e ik (Flow cytometry, Becton Dickinson FACS Calibur) i i ¥ € 5 & >
Jofedl oot fok B e B oo e AL o
4.12. @ > gh% #(Western blotting ): 7 £ % # ' 3B~ F-v (cell lysate )#5 » B~ 50 g F-9 ¥7 5X loading
dye "2 4: 12 G3R & > 1295 Che# 10 A48 0 L B30k 240 7 (¥ 5 T A~ o 84k A 12 SDS-F
PR & (SDS-PAGE) * j2:8(7 o 2 {08 7o #F > MFHITR R IOV ET G2/ PF - FF =~
{8 » B~ 11 NC paper > ¢ » 5% milk blocking buffer > &% 8 T3 % 1 - B¥ o 12 washing buffer (TBS + 0.1
% Tween 20) 7Fi% = & » & & 10 A 48 2 {8 4 » - &fidl] (4 45 COX-2, TLR4,NF-«B, Bad, Bcl-2, Bax,
IAP, caspase-9, caspase-8, caspase-3 % #~v )+ 2 4CT & J& > I = & + 12 washing buffer 7% = = » & =
10 A4 o FFE 4o~ = &%’m@*’ P BT FRIE® 1 o] PF{S > 1) washing buffer = = 0 F X 10 4 48 -
B {8 #-NC paper *x » 4+ (Tray) + > * Western Lightning ( Enhanced chemiluminol Reagent:
OxidizingReagent=1: 1 ; ¥ ECL substrate) % ¥ # B NCpaper> &3 E T O F - ~ 4518 > #4323
FUJIFILM LAS-4000 2_ 4 % % % 85§ 47 % %@ » 12 ImageReader LAS-4000 Life & B4 48048 > &
Chemiluminescence #% i+ T 4p {8 § i » 2 FUJIFILM-Multi Gauge V2.2 ##8 % & %v % & -
4.13. dE iﬁi;‘é (Immunoprec1p1tat10n IP) : ~% % 4] * Bio-Rad ' SureBeads Magnetic Beads | i& {7 &
BT AT o BT B2 G0 F (4 FasL)k ™ A & )% Fkl(Fas) @ v 2 (7B M2 & > MIFH v
TR e 3 18% o F % F( FasL 5 b)) ok s B 48353 72 £ 154 50 ul & eppendorf> 12 1 ml PBS+
0.1% Tween 20 wash 3 =t (3 4_7 vortex & wash B| 7 3o #cf)) > & F 4o » #ﬁﬁ*"(FasL) (% 25 ul =48
+175 ul TBS-Tween) » *x*t % B #£ 4 shaking 10 » 4578 (H P ehE R BRE MG L) HI B L T &
eI GJ‘,%@ 12 1 ml PBS-Tween wash 3 =t » 3 ?4\1 * 150 pl 3= 5B (% 10 dish vz £) > 3t %
i shaking 1 -] P » B 23R E T B 50% v}d‘f# 2 1 ml PBS-Tween wash 3 = > & _% = = wash
7 # IR eppendorf > £ o #of) K 4 buffer = ",f #% % Elution > T g, :fﬂ #-iIR b ensample ik
WET k> A4r » 40 ul loading dye £ ¥ T 70 CHZF 1 8% 10 » 48 0 £ (8 B 2308 & T B R o T AT
sheppendorf ¥ o © X Bz 2 Kk (sample)E £ T v 0 H Fv JEARRE FM R ¥ 20-25 i f T
B30 i & B tSpEE-80°C ki d o B 15 4 E5 " ¥ Western blotting 4p e 0 & & well 39 E A& 2
P~P=250mg/ml > # F &~ 17 B-actin > @ p & 5 %A it chd-v (FasL) > F]pt - P AL 478 i T Ranjkv
(FasL) » ¥ — ®9%R|A 45400 & & chdv (Fas) ©
4.14 28 -7 = 4 47 (Mitochondrial membrane potential assay, JC-1 staining) : JC-1 % & & & e A&l »
L BV A UMW ahf Rl DR A - R R R RET I I s ko
B R RS S R AU A o R JC-1 AR A ZAE T DR B 5 Fptagim ot e Y Atk
BAcEL T R R %I ¥k FINBEH LG 7 RARRMIETT e g2 7 F % FT 6-well »
=+ well %48 5 X105 B wm?e > Flnre 4o f_;%/%gl’l_ 24 o] P MR R B ",% I 12 7k e PBS wash fm®e 2 = > &
ER G 025 u/ml e JC-1 & (#8752 medium) > £ 5 well 4c » 1mlJC-1 2% » 4 15 » 4518 > #-lw



Pz I 1 mlPBS w i Trw b g% o S AR (S gk (TR Y F Sk o
4.15 F5n kg~ éﬁ(Mnochondrla isolation) : & B ¢ * Thermo " Mitochondria isolation kit (Prod #89874) |
FEERRFRAMAY 212X 107 cells/F 5 6] > dmoe 13:T {5 14 PBS wash 52/ £ 3w % = =t » &}
’F u’% uljf » 4v » 800 ul regent A 12 ¥ i vortex 5 f/!r TR 244 0 F4e~ 10 ulregent B> Ak
BESa&eRE 30fRIRART SR w kY B j%_*v:“/}i%é}jljﬁ,‘l vortex 1 -] BF( 5 3B 40 k8 R
ﬁéﬁ%) s FPER TS 40 ~ 800 ulregent C F T 34 3 ek TF R A~ Fev fEdrdA] 0 12 700g ~ 4°C 3
10 » 48 > #7{% pellet 4 im¥? ﬁ(ja zmyg;‘rﬂw—' B e F X B B g b Fed pRdrdlA o 18 %ﬁﬁ?ﬁ
fmie v FEBEARARR) 0 A ’P AR Bt 12000 g~ 4CHLS 15 248 0 = K dre (8 A7(E
’F gt m”e%‘r’ M /wﬁx«fﬂﬂl, a8 > 40 100 ul RIPA & & 1yl chd-v fadrd || -ﬁiﬂ?” P 12000g ~ 4
CHrs 544 > #7184 g FRT LR ME IR 0 B Z v B pT 3 30-80°C k48 0 88 Western blotting
o & well 39 JERE 12 30 mg/ml 3 & o
4.16 E 12§ # F 4 & » 47(DCFH-DA staining) : ** 6-well > & well 48 5X 105 B fm* - & %2 pbA =
AR AT HE S S B A A LR (B R I kRS0 UM 0 12 medium fFfE) 0 F e de Tmls R4
PP A AISR E 0 PBS wash2 % 0 2 F T s B o (524 PR dimre e T 0 00 1 mIPBS w7
I+ #(Flow cytometry) > fie ~ 4v 4 & & g lmPz 3G A8 % Jf D ARHF L o
417 # ‘=(oilred o) ¢ : Oilredo # -~ f& ¥ L 3B L > & & fmPe @ cnfgippl L 4 > ﬁ%ﬁt“ LA e
iR ¥ oy %‘rg ¥ o %ﬁ,g?{%-;ﬁﬂ wmEE RS A 6-well ¥ o IR HIDg S Hris e R E R #
BA 2 FEH2 ) EFEHRETE LAY f%éwashﬁ:'t%i)"4c%2mlmi‘“%é B iREEREIEE L
~ LSE (2.5-10 )ug/ml) ~EGC (4 uM)fr OA (0.6 mM) » 32 % 48 -] PF - 48 /| pFris » Lt (7 L A
#-Oilred 0 # % * isopropanol /3 fi# I fie = Smg/ml £ stock > stock £ &2 = =tk 12 6 1 4 a0t GifEf > T
1022 pmenfilter Wigis B * o3 & % enimre 12 PBS wash & =t {4 # B well 4c » 4% paraformaldehyde
Iml B 7 30 4~45 > X% PBS wash = =x {4 & B well 4v » p‘io%mOﬂredo Iml%d 15 4545 > * PBS
£ wash & & {&& B well 4r » 1 ml PBS 2 5] = B2 1 40 PR - LR = % isopropanol #-4 |3 1 1
£ B-200 w14~ 96 3445 12 ELISAreader Bl & A £ 492 nm cwx 2k @ o
418 & ®elz(Nilered)% ¢ : Nilered » & - f7 %4 H > H ad ¥ RET 3 €FNFL CAF T
S TR VE T R L S R RS e ¥ B ;E"‘)j;) =2 5&;%}5‘?—«;\%—&3 e
BEO-well? » iEH B HIDI A4S EEREE R R 24 F 24 SR ETEE A f
wash @ X & 4c » 2ml e & AL > £ @ & 29 % 15 i 4 » LSE (2.5-10 )ug/ml) ~EGC (4 uM)fr Oleic
acid (0.6 mM) > 32 % 48 /| P& - 48 /| pF1s > A {7 4 B > #-Nilered # % * isopropanol ;3 f# i fie =
Img/ml =7 stock » stock £ ¥ = = -k 111000 st u’;vujﬁr% B F oo B & = w2 1) PBS wash = =t {8 #
Trypsin #-fw ¥ 77 jx & ¥ F|H-+ Fi% » & § 4 » 4% paraformaldehyde 1 ml F] 2 30 4 45 {5 4. 2 f F
ik & g b~ pedrNilered I ml % ¢ 5 448 0 o f Firis® PBSikifg— = o e~ i g Beh
PBS w % # 12 Muse Flow cytometry ¢ /p| 488nm § £ 38 & I & {7 &4 47 ©
4.19. F Sfyp it a4 SV pGESR T ~ BPELpiRE R AR AT f HBREVRIT ER
T2 RFE (p<005)c EFEEkESEsHET ARFE LS D f HBERF > QFEFEF D
szttt g bi4ek 1 ANOVA (analysis of variance ) *“ §i > § P &«p isﬂl pF > £ 12 Duncan's multiple range
test i {7 0 IR R R SRR HE 0 M E SRR RS S B ERR R S At o FRES A
MEE SRR S LT B G TR TRA T MH e IE}‘ Kﬁ F)F 2_F Ay o
IR (ZmBadiR)
5.1.28 % & § 3 {4355 (28-day feeding toxicity study). %
Tl RS 1% 2% S%EEEFFF 2 AHEF > FFes o AT A8 CHkE o BEiPa
POEES I (Fig. 1)5 28 X (4R A 7 02 BT T £ M;Hx £ 2 (Fig. 2) R QEpEe
£ FEEL % B F R 2 R GOT ~ GPT ~ TCHOCA =AM ) ~ TG(Z fa+ # fia) % § T "4 484

\F‘

Y



(Table 1) » #+ & GOT ~ GPT ~ TCHO(.&%,”%%]ﬁE) ~TG(= feH i fin)eh™ "5 484172 = & & ¥ (Table 2) -
BRI B o R T RopTE %o HAE A9 B %4 BHEFRD #.ﬁf‘a-’?(Fig. 3) o
5.2. LSE ##uit 8} (2 p}_s*i ¥/ APAP)RYFRIF G 5 T RS

B28 XA GFMERFR O AATELZIPF IR G PR M 73 %7 GOT ~ GPT ~ TCHO ~ TG
sficiE > AP L APAP £ o BUIY B BOFEREIE 3 0 A& @ N-acetylcysteine (NAC) & iy ¥R 22 BLR A
8 1%Z% 2%EEEBF W APAP 4 S R F PRI G O B SRR PBEZ T THELL
F —Fiéﬂl(Flg 4)cd pFA AT EFR > APAPF H a7 & GOT 2 TGRFH 4> atka EF e
RI¥ 3 & & " K GOT 2 TG (Table 3) o » 743 i* ¥ % 3 > 4 & i 7 3 4r GSH ~ GRd - catalase %
7% &1 > TBARs A4 47 5 % B 77 4k & SE3E 7 § 22" X APAP 514 ¢ i § 1+ L % (Fig. 5) - 4 8 (% 7

§ 1m0 5 ek TNFasIL-1B 4o IL-6 7 £ (Fig. 6)° bt 50 32> ¥ B 77 - H&E % § 4 % 5 1. APAP
WV 4p 5 miz > £ d Masson' s trichrome % ¢ ;2 #7533 APAP mid & i it 3 4e > Ak @ T o v
TR O R ARG i (Fig. 7) o
5.3. LSE ##m FIL(LPS) R 'FHIFF - Sk & %

S 2 I (LPS)ROFHEAR > BLBR AR S %% 2%IEE § 4 20 LPS 554 2 B ‘sm‘;;«%]"re‘_l‘?—’?%#ﬁ i
s BN F AL S IFRRPRRZT-THRLE s AHFLAFiE8)ed 2 it A7 EHFR
8% »LPSHF v @ GOT ~GPT 2 TGH FH 4> Ak dLF e P|v 5 L & X GOT ~ GPT 2
TG (Table 5) o ~ f7#u3 i“ ¥ % % R > 4k 8 I ¥ | 4r GPx ~ catalase fi¥ % /%1% » TBARs » 17 .55 % & 7
G & LT § 4 S LPS 315 vy B F 1 I % (Fig. 9) - 4k § I 7 % 1K LPS 3% ik F 2OFRY o
7 % TNFa~IL-1B 4= IL-6 7 & (Fig. 10)° & (& 5 d L 3 ko CH&E 4 ¢ &2 Masson s trichrome
¢ 2REFEFRIPS e & T v g P 45w » 4 g odrgai (Fig 11) -

5.4. LSE $FUPpH 1. (Alcohol) R W#%HE § 8 4 2 %

54 L EE 1 (Alcohol) K MR 0 B S 1% % 2%;1{%:*:9\4“%% 30%;@%;};% 2 BT
R AU ERPRRT S TREE S 2 ¥ 4R (Fig 12) oA it A EFIR 4R R
HEH 27 @ GOT GPT B EH 4 » 2 4§ EE 2P &P A E (Table 6) - A 174F % ~ %3 76
§ 1 TBARs A 47 ~ 2 5 X e IL-6 A {73095 > & & EX R W E BT (Flg 13) ° B fsi5d pIL
7 B CH&E % ¢ S5 FRIF A& 27 3§ Fwbe o L& S ILE T H 2 72 - Masson' s trichrome
e EREFRFH e &S T ppig ¥ SR a (Fig 14) -

5.5. LSE $#275 v 4+ (HFD) 3% 53] 1 6 4 3 %

A2 60%8 bk @ (HFD)RAFHRAE 5 » LB G 1%2 2%EE X5 #3° 60%% bt § 48 & &
SRR (B R e 16 X SRR E P B k8 2% EE T P A K(P<0.01) 0 A 4k
PRLEIRE B F AR S 2%IEE F BT F 0 103 bk 8 T B T E B H 4 riﬂ/(P<0 01) »
% r]'éﬂ SRFTIHRELEEEMS FL B 2%@%:&#m j rew = (P<0.01) (Fig. 15) o d & 2 iv &~ 47 B3

v 16 1K 15 > B P E e & GOT ~ GPT ~ TG ~ TCHO(*%2 F|fi%) ~ LDL & ¥ 3 4c » @ 4 & 2%@%:*:
B*:f?' W PP OBETE iz e B (Table 6) © i i ¥ % GPx £ catalase 4k 8 ¥ J »cdf 2 o "y Wi F 1t
TBARs A 4% » 4k & IEE 7 § <" K7 i F * (Fig. 16) » % % X g% TNFa ~ IL-1p e IL-6 7 £ 4
PR R S LT A FE KL LTS (Fig 17) 0 k@B gd B> P87 cHRE ¢ 2% 51
B AR S BT ERIEIFEA G AR S 2%IEE X P e ¥ P EE s Py 555%F 0 Masson s trichrome % 4
% ~p%’z>i?urs Pple ik a L w g S arFgR R (Fig 18) -

AR - ERFAT AR 2 IAKGE P RRLEFREEERF T RS 4 2 F 0% K GOT ~
GPT-TCHO TG > #H 7 2 B S ¥ - X% e AR N % 5 S 255 *’;;;; P 1§
BRI R IPPE R R 2 SRR T T T
3 Fph 3 s FptH - E 51 ? ﬁ;g};‘ v ;?:]r;r { 5‘3.}4 N ?]'H E RZ aﬁ.]& u—;g,’j; 0 g;qgw—ﬁ 3L o
5.6. LSE $f#1it £ 44(2 iR il ¥/ » APAP)RIF5ET § % F % % % 31 4

—



APAP & ¥ @ * HET » % 554 fj\u g REEREA S FRa s E PR 3 A E APAP Al € B e AR
CYP2El f¥ 2% 2. % i-ie% » igm & fﬂ»’r & NAPQI ( N-acetyl-p-benzoquinone imine) * i 7 NAPQI ¢ &
PR Pk FHERRE 91]1%*'”‘ e @AM & A EF 4 (reactive oxygen
species, ROS)Hi 4v & 16 & "Fim?e £ 45 5 H T 35+ (33) o ‘wm?2 3~ (apoptosis) = 2 H- ¥ i & m 5 K 5
< AR AR FIAT] S hd TR ks FShip I B o W %Y 0 d DAPLA S T 5
BEEL e B f FimE R B PEA S P A LSEis e B AR
2 e A fE e 5 = B (Fig.20A) 5 d Annexin V/PI staining ¥ ¢ 2135 #2.95 34% e g5 k= 0 e
LSE & EGC ipf enle s B # 5 5 20% 0w 8= (Fig.2l)» d st % % ¥ &> LSE &2 EGC £ 5 ¥+
W F= 2. F 5y o Apoptosis i — AF FEiuEAZ 0§ 7~ X #8(death receptor) & e ff(ligand)p & 0 € B &
B IERE L ES Y ﬁf?(caspase) IR T R DL A . s é/l?e:};] & APAP € A~ b gt

£

ASK 1/JNK fm#e ¥ = g /s » @3 Fmizig & 2 ¥ i ehim? %= (33)  d A F %7 53] APAP ¢ i ¥4 %
apoptosis “F % E: T kv caspase-3,-8,-9 &2 H F 5 Fas/FasL 2. %-v £ 3L > B¢ mPe 4w = R/T > A &

LSE % #| £ (10ug/ml)¥ EGC(4uM)is t > B caspase i 7| 3—v & LA F ~ '8 (Fig.22) - i3 77 3 4p 1 >
APAP ¢ 5% ASK 1 39 ¥ i8¢ B2 T P INK 2 /&1t v i&m 34 Hx- F-9 4 Bax fv Bak 7ok 5088 o R
» g-y(‘}“’ RGN (e MO S M A 0 ) PF cytochrome ¢ &M M 0 T fm e @ & 14 caspase
t“ gtz » ¥ #3c AIF(Apoptosis-inducing factor)¥? (Endonuclease G, +%p&p *7 fi= G) AR TR
e Pt DNA J i3 =55 @ sldeimie 8 = (34,35) 5 A % 5 % 7 5 | » LSE ¥ "% 4 APAP #7
%4 2. ASK | # JNK 4 1.(Fig. 26) » & @ * % Bel-2 family 1% = 3% (bax,bid) % M(Fig. 23) » 4 #
ok ’UT\%*" cytochrome ¢ ~ Endo G f# 11 1 'w? H(Fig. 24) - SF & L g k¥ v EF AP PR HR S FHE LW H
THR%- %5 LSEtm% &Y L F 4 T % X F) APAP 13 v im e & = (Fig. 29) o
5.7. LSE $#uim FjI(LPS) R V=53 § e § 5% % % 2134
1% & ggaFimre HepG2 2173 ek & 7 LSE (0-100 ug/ml) AT 24 |- fF » 2.2 LSE %% HepG2 im*e

GRS AE G RFAE SIS LSE $twre £ F 5 & (4o d Fig. 30A e 3t s % ¥ 4 LSE (0-25 ug/ml)
T ER fg?‘HepG2 WP HE S o A ¥ LPS & ® )%l,__LSE “EGC £ k31 % 24 | iR Zm%
TR R kRS Flg 30B ¢ I twmie H A2 LPS & fmre @ % LPS & & & LSE & EGC »
THwE GEFARS A g LTS IL6m/?J TP I LPS/‘ 12 HepG2 ‘m¥e {5 » H iz ) &b

IL-6 7 Efcirdlagpy ™ é b1 4] e R E LR #p<0.05) > @ fme AJL LPS ¥ £ # LSE 5 ug/ml
& EGC 2 uM e w) ' P AT 5 fmoz b IL-6 ch3 B0 4 8] % 14 0.65 3 2 0.68 3 (**p< 0.01) (Fig. 31B) -
yoeks @y /Hfr wmre v o F]F o mRNA & IR E o 2 F %% % Fig. 13D ¢ & 7 2 LPS A&J2 HepG2
Wi (s 0 Hmie ) IL-6 chd B fodrdlieqprt T o 20 149 20 R g B (#p<0.05) o &
Fig. 32A“‘§5§.s—;—% ¢RI e A LPS (4 0 fedpdlEdp it T 0 E e i poeh COX-2 £ INOS 3
ZIMEP BN @ %A LPS £ 8 LSE chie > frgf Fafpit T > Hiwmie p COX-2 & iNOS 34 chi
RAE G P AT b Fig 32B R %55 ¢ éfz;t » % %4 LPS 5 » 2 COX-2 2 iNOS mRNA 4 &
frfzdliodprt T & 14 (##p<0.01) » @ sw%2 %5 LPS + LSE 5 ug/ml chie w]e LPS 24pt T » i 0 Af
% 1< COX-2 2 iNOS mRNA 14 JRLE - L+_Fig. 33F %V i Wi i LPS it € 5% 14 IKK
A o Jrdpdlie)mT > FE e p R 2 > A & LPS+ 5 ug/ml LSE e b frig Eeipt T oo H R
IKK e R o & IKKE 80 & InBapgifa i I NF-kB> FI ¥ 247 pla BB i
L RE o G LPS 8 S efrizdliopr T4 pla BB & g P A 4 0 @ me £
& LPS + LSE (2.5 ~ 5 pg/ml) e | ff%% LT o me? plg BB AR B F b
4 42 LPS 16 » A N e NF-kB telw?e JF ¢ cnZ Mg > F e {rifdlle ELLT ’ﬂg&ﬁi‘aé‘"—’m“"
LPS + LSE 5 ug/ml % LPS+EGC2UM chips] o W F G fme ¥ INF-k B % X o A Fig 34 2k % ¥
4 e 5iE LPS flcis » 4 % wfoprdledpt T 0 2wz Y #4EF] S NF- B h4 L E g AR
Woe s @ & EHIZLPS+LSE (255 ug/ml)mP B o foh e Apit T oo ¥ M m i ) 4 %]+ NF-
kB ILE o aFT 7 %% Fig. 3579 ¥ 4 @2 i5d LPS lgcts » 3 e fofrdletprt T 5 p-p38/p38
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chE B W B ¢ # 4 0 & LPS+LSE Sug/ml 2 LPS +EGC 2 uM e s fosg # e qp 1t T > H tmoe
p-p38/p38 A B E R o @ INK 2 ERK 5 < jajs » # mie ¥ chi L syt b ¥ gg I3
LR e d Pk War o LSE ¥ A AR Y BaEard] p38 kel Lehi R RiE- H e S 4
F1mF FRF - HFF%HAITTLRE 2 7 53-d MyD88 chi E > & Fig. 36 7 1 4% ¢ &+ ’HepG2
fm e LPS o FE e forrdl e gmf » TLR4 2 MyD88 ¥-v 4 L& ¢ P Bg#i 4. > %55 LPS+LSE
(2.5+5 ug/ml)ﬂfr"ﬁ?;i%:- gt € T % > @ LPS+EGC2 UM ehiew|{rif Flafpit TF ¢ TR o d g ¥ R
LSE ¥ /% € LPS §r TLR4 th% & 2 ' 4 TLR4 22 MyD88 i £ o 55 & 1 it i % -7 iy A F 841 552
*+ Fig. 37 -

5.8. LSE ¥+#u%g %414 (oleic acid, OA)R 53 1§ w2 R Sk % % 2315

fre S A ¥ LSE LT i ® HepG2 dw¥e i3 75 5 + 2 s /g3t > d Fig. 38 ¥ 1 84w ¥ LSE &I & eh
HAavmaF G PR 2 (12%-26% 5% ) > F]p LSE ¥ it & F & OA #73 H e F i § ehiv 4 o 7]
R AR € A2 g% 2 - 4 E_NAFLD AT IR A IR fo 2 - o 3R T ok FEL LSE
3t HepG2 ‘¥z Py ipdaff cn@ 58 > o Fig. 39 end f& P s & AP Jy# I LSE %7 (e @ 0
PRI AE IR AE R 7P R 1 donilered ¢ 25510 )ug/ml LSE ¢ EGC &+t OA ‘e 4 W< 3
43% ~ 44% ~ 54% ~ 41% o o F % AT 04 LSE chis T i g it fmre ¢ OA i B s R 0

o @ M AT RS B A IE S BT o BT ELSER M me R Flo - o
2 W e AP v § R4 NAFLD & i+ % NASH chi 42514 2 - (36-39)° &t i
B Y €3 F BRI SFA IR T AEHROS ehg 4 i 7 DCF 4 ¢ %% » o Fig 40 ih%

Big~
¥ —%;];;Tgﬁ.p_wa\;}wﬁ w3 L 5(9 % 25%)mmre s (el A G EEY wmeE g { L
) Y@ gLtk 25 LSE e R T T T s OAA T A F VRS A Y 3 AE
I LSE » FER #4800 Himg b0 4 R8>0 F v R4 5 RS ROS Bi%~ #_LSE B /N—mﬂe;}ﬁngm)@ﬂ

iz ¢ ROS _'rhifgﬁ? VLR e e o BB R AR PR TR0 F MG 0 R
dnP2 (40-42) > ¥ b pEs f mrE ¢ Rk enrs § (43, 44) o AT AP R AVO stain LS dm e poeEen
%1 d Fig. 41 (D)%ﬁ‘é*% MBLRTBARFE AT R A e AFRS A XA P F A

EOLSE a2 e Pl |4kt P A BV R A FALR o 50 AT OA & LSE ¥ p s el 5847
R AR f’s@ m}w T 4450 d Fig 42 ¢n% % 7 2 4vig PI3K/akt/mTOR pathway © 3 % 257 3
p-akt/akt (1.19 B )1 dedrdlie$ mp dgent = > @ A2 e ms M E LSE &g eipin - @ 3 #E

LSE £ EGC &R % class I PI3K ~ p-akt/akt # & + R 5 f st = > i mTOR | "% i< o ,T* 5%
R e il g et Frdlp e i@ S P PS5 7 § A E LSE 2 EGC 251 mTOR £ class |

PI3K -~ p-akt/akt %&%ﬁ‘ A — RT ’«If\_r‘] = LE'-LL_ _3?‘.7 | %:Q l';oz:rl’z HTIR 0 T2 K?’ q;—lir’ :‘: R l/';z:fk%.
EZRE- HawTy o
BB A AP B Fov cha 4T o Fig 43 ehdv 2R EFF e Al fH T 5 S F o A &L

KR F % # ¥ LSE 22 EGC = jg'j&:ﬁn f gzt sz\ E T o ‘TAU_% R W e H g s
g2 A 2B AT - By ’*%n\?ﬁ e e(40,45) > d B¢ ki * OA# Henime 9 %77
(45,46)enix 2 247 H OAZEFRF A B 5 4 | FF -6 FFE2 24 /J~E1?? v AP SR A PE R 48
P pER OAME S v Hws g o ¥ ebe 574 I8 F NAFLD Az en® i p s ™ it § dr (44, 47)
LR FF R E_p A RIS - AREF R B § R T A RE B S
ERAE= F a2 om A7 %@ LSE R PFREBEY it 0% B3 Pl p i 2 g e ani®
EEAT LR RE- BT kRN

ROS'% 1 A F A s A FF- A2 (48,49) A 2 ey B AFT Hs Ip A FA-
A 4 (50,51) « #1215 £ * 1 DAPI %4 # Annexin V/7-AAD % ¢ k8 2% %4~ > J Fig 44
ik % ¥ u?] Ell I ?1 7] DAPI ¥2 Annexin V/7-AAD % % 048 % 4p 12 » {# Annexin V/7-AAD % % + >
OA 2P BE A eiirdlemlse g RAAFHB AL DL RAE T A= hEdd o @
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i LSE g2 o @ » BZTIH E (If ek ik~ sck 0 970 d 20 B %7 042 LSE & EGC 1 &
3 e k= e 4 o
WS Y o RARRT e B AN AR hE R B4R - 0 F] L AT B ROS sk
g¢4+‘wﬁnﬁﬁggmaa&%ﬁﬁﬁ@maﬁﬁﬁéwzﬁyﬁwugT%ﬂ%nammn
RBLE SR e AR e o d Fig 45 B % 7 R T OA M AT ro g P AR Y
#ﬁ]i%#ﬁlpﬂdl6k’ LSE e & PP OAERE 107 R U IR e o AR BB A Ao
B R AT mi% o m b LSE/f‘@;.fz_E'_vJ SOBELERDIOE A oKk o ATd BRI KT LR
e LSELi'i’ EGC «’Fr;gﬁﬁ Fralimre R BT KA RE RS a4 o e Fs;?"v’:‘% F & & LSE & e
BFPEHAL %R - R FEE- H TP L o RAMT i ‘s bel-2
family chdaik = Foo & 00k = Fd B Bl 0 T 38T $ bel-2 family # ﬁfﬂiiﬁw*ﬁﬁA*?’d
Fig 46 F % 7 LR ] OA Eduk = abcl-2 P AR ° B % = chbax PP AERE 4 o gt B % F 8 s
SERpFED e A Ty i M bax 2L T EH LW 4 bel-2 AME 0 d ¥ 0 deE LSE
w:fxa i bcl-2 £7 bax BF et G €A /ﬂl.wr;;]lgm T i em bid ehdk RE f 7 SLSE ‘g A et 2ok
Ll s x4 Bobid ¥ bax b AFRT A E -0 obid - XA BELE %ﬁﬁ“ ¢ 4% caspase
8 & F-v fiar yﬁéwbu,mﬁp dp 91 & bid B 1 RSP bax 4 v ARTE 1 (54) 0 AT e bax B
L gy T2 d bi
AT e E A RSP ocytochromec o M E N H Y £ R RA- FlE2 -
H ¢ 2 caspase 9 g £ T H 1 T E TS k< Fev fis(caspase) i 31 fmRe b= o TR R
A2 e P cytochrome ¢ i 7 4 47 0 d Fig. 47 ¢’ % 7 00 BLR T3 # % i cytochrome ¢ vt A2 dy
ﬂgﬁ?{%ﬁ%mﬁ@%@ﬁ,ﬁ%ﬁ@ﬁWMMMmﬁ%ﬂ“ AcAE ey PRESRES o J 1S
FE U A it FEEEN AR BRSO
Flhe T OAFERRERE- > BT REFTEH A= T k- Fo frr k- 7% 25
1E\-f‘f/w\’]“r » 4 Fig 48 (B)¥ 1 .2 5| caspase 3 ~ caspase 8 ~ caspase 9 73 e 4 L& j‘a”iﬂg Botdqrdles
Wi 1.28~1.10~1.16 & > @ Jd® % % caspase 8 ~ caspase 9 + & F P AE it > > i caspase 3 $%4 B
Krg;ﬁ;qﬂ LSE 227 EGC 23 P e o d %57 5 Pl F A B LSE i 47 F ok 2 %= Ap M
¢ caspase 3 ~ caspase § © caspase9 Fv AR E RPEE- ITF o B ITF Al s B kS I
* A R et o d Fig48 (D)¥ rBLE AR caspase 3 *2 B 18 A 4 1 c-PARP-1 fif e 4 8 JRp Bt
PHEd sidles21l 2@ /%@E’_._E'_mc PARP-1 & JLE R $0F P B'E 11> ¥ 3 & OA %%mz’%
= (EHEP ARSES) L LSE &3 Frdlank o
Mﬁmn§KMMﬁﬁﬂﬂqfﬂ’mHmP1§$ mm@ﬁ%ﬁ’ﬂ$é%§ﬁDMHE
,15_ g 15 PARP-1 % & ¢+ 2 » B 3t PARP-1 eni®* s ¥ 2L ¥ 4Ffe > H ¥ 5 &2 1 B¢ PARP-1 9

%€ |Jj’,\3£_7}.:_9$'§g5‘ TR g ML AREES T L G a‘ﬁ PARP-1 =0+ 3 g#ﬁvﬁ:' caspase
8 chyE b fEm ] ¢h BB T = (55,56) @ d F1g 48 (D)7 L2 3] PARP-1 3-9 ch& RE + 4 &
ot grdlev B S dlea 1138 > @ LSE a2 2 e PARP-1 ch& R E WL A2 OA 25 P AEcH™ "% > o

SET RGBS FER SN ANFS 250 DNAJE G #3k PARP-1 £ £ eh b 2 Ragp i&éu&* v M
LSE#* DNAMF G 3% 5 ik (5% > B3 Bi8- HAATHEF o b B JTA= %4 > B2 7R caspase 8
ZIMEF A et Asp AR TS BT P caspase 3 ~ caspase 9 P itg R dc] o R AR S &
P ERGN T R AR R T AR RT BT T 0 BT A ERY Y LSE &
ARSI ot Vi ZRE- H AL RT -

BE V% T A S )BT Fig. 490 LSE et EGC 245 5108 5 7y W3 ~ ' i R
4ogrvE I R AU AR B PR GBS AT S ROR S RIF G Flut LSE & § B 4R 4 NAFLD fARE i ch
X REZ B L o
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Fig. 1 Body weight(A), food intake(B) and water intake(C) of
male and female mice (n=10/group) during 28-day feeding of
LSE(Lotus seedpod extract).
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Fig. 3 Liver(A), kidney(B) heart(C) and splecn(D hlstapathology of male and female
mice after 28-day feeding of LSE. Representative 100X images of tissue sections
from different dietary treatments (n=10/group) stained with H&E.

Fig. 2 The effect of 28 days of LSE treatment on liver Welght(A) and F|g 4
kidney weight(B) of male and female ICR mice (n=10/group).
7 25
Table 1. The biochemical parameters in male mice (n=10/group) serum after 28-day feeding of LSE.
Control 1%LSE 2% LSE 5% LSE g, £
GOT (U/L) 233.25192.11 211.0067.20 179.63+47.53 183.50+34.67 ‘;g E’ .
GPT (U/L) 54,00+13.90 41,38+7.80° 39,63+6.61° 37.63+4,98° 5 g
Total Protein (g/ml) 5.3410.20 5.2010.15 5.1910.22 5.2310.18 § 3 DN
Albumin (g/dl) 2.4340.23 2.44%0.25 2.48+0.21 2.44+0.18 £, §
BUN (mg/dl) 27.5617.19 25.15+7.85 23.51+2.69 22.8443.54 2 2 0
CRE (mg/dI) 0.40+0.00 0.44+0.17 0.43+0.07 0.39+0.04 !
TCHO (mg/dl) 158.63+17.21 123.75+14.02°° 150.63+31.50 144.25+17.69 o 00
TG (mg/dI) 153.38%26.89  122.38+30.98 125.25%24.82 126.00+17.19 e j {% > rig ¥ 1% 2'% j
ALK (U/L) 99.13%32.59 94.00£21.02 113.75124.34 101.88+10.44 NAC - - + NAC
v-GT (U/L) 0.63+0.92 1.38+1.19 0.8810.64 0.6310.52 Fig. 4 The effect of 8 weeks of LSE treatment on hver Wenght(A) and kldney
T-bilirubin (mg/dl) 0.3340.15 0.2010.08 0.3310.07 0.2910.06 weight(B) of BALB/c mice (n=10/group) induced by APAP injection.
HDL (mg/dl) 85.75+15.84 66.75112.41° 86.38118.67 79.88114.16
LDL (mg/dl) 42.13+12.79 32.3816.16 39.13+10.34 39.25+13.98

*P < 0.05, **P < 0.01 compared with control group

Table 2. The biochemical parameters in female mice (n=10/group) serum after 28-day feeding of LSE.

Table 3. The effect of 8 weeks of LSE treatment on serum biochemical parameters of BALB/c mice (n=10/group)

Contral T4 IE 3% 1SE S ISE induced by APAP injection.
ontrol ry ry
GOT (U/L) 352.50194.14 230.001106.61°  246.38%74.23°  335.50197.69 Control APAP APAPHI%LSE  APAP+2%LSE  APAP*NAC
GPT (U/1) 58.00%8.86 52.29+17.74 49.13+6.27" 79.13+46.76 GOT (U/L) 17424382 266.3+81 4% 174.0220.1% 158.0£18.5* 208.7+42 6
Total Protein (g/ml) 5.5310.29 5.3740.19 5.3610.09 5.1640.16"

+ ES + + +
Albumin (g/dl) 2.0140.12 2974008 2.0340.12 2.0340.09 GPT (U/L) 61.2i7.5 69.7;31.6“ 64.3+15.6* 54.2+12.2* 48.7+15.8*
BUN (mg/dl) 19.5542.54 21.5744.41 25.70+4.83° 20.4447.96 TG (mg/dl) 218.2+48.4 265.5+38.2 195.0249.7 205.7442.2 204.6165.1
CRE (mg/dl) 0.39+0.10 0.37+0.05 0.38+0.05 0.3610.16 TCHO (mg/dl) 164.0£11.4 158.5%13.3 135.3%12.2% 133.248.1** 149.2£18.2
TCHO (mg/dl) 108.75+20.03 105.29+23.37 96.13+19.14 95.25+21.55 ok L L e +
TG (mg/dl) 121.75+15.77 117.57+23.22 137.38+52.53 107.63+22.82 I (il LG L ST ST SIS
ALK (U/L) 178.50167.23 177.43+18.27 157.88%35.99 165.88+22.05 Creatinine (mg/dl) 0.42£0.045 0.31£0.113 0.4610.055* 0.4310.052* 0.3710.166
y-GT (U/L) 1.5011.41 2.2910.49 1.5010.53 1.88%1.81
T-bilirubin (mg/dl) 0.2310.07 0.2310.05 0.20%0.05 0.2010.05 #p <0.05 compared with control group; *P < 0.05, ¥*P <{ 0.01 compared with APAP group
HDL (mg/dl) 61.00£12.05 58.00+12.44 50.25+10.50 52,50+12.02
LDL (mg/dl) 23.3818.57 24.14+11.94 18.6316.86 21.13+6.81

*P < 0.05, **P < 0.01 compared with control group

15



Fig. 5

GRd
12 ™ 1600
* Z 100
0 £ H
H S ram
5 E
e ¢ 0 s
: £ S
g, 23 3
SEw 5 e
g b EE
H a 8
3 ] T e
4 z o
Eé 3 a0
2 e 10 2
S £
0 o 0
wp - ¥ 3 % G APAP + + + APAP + + + +
3 - . 1% % - LSE ey 2% LSE - 1% 2% -
NAC . + NAC = - + NAC - - +
sSoD catalase TBARSs
200 2 25
180 g .
160 X § 20
5 15
i £ #
e £
S m £ _ s
g 3 E
& 2 £
g 5 g sk
Ew® 8 10 S
5 &
50 8
I s
w0 3 05
3
2
2 s
0 o 00
APAP - + + + + APAP + + + + APAP - + + + +
LSE 1% 2% LSE = 1% 2% - LSE 1% 2%
NAC = s + NAC . . " NAC - - +

Fig. 5 The effect of LSE on liver antioxidant enzymes in BALB/c mice induced by APAP injection. The BALB/c mice were treated with or
without LSE (1% and 2%) during the 8-week treatment period in the presence or absence of 400 mg APAP/kg bw (LP), twice per week. Liver
GPx , GSH , GRd, SOD, catalase and lipid peroxidation (TBARs ) activities were detected by ELISA assays. The results were represented as
meant SD (n= 10). #p< 0.05, ##p< 0.01 compared with the control group. *p=< 0.05, **p< 0.01 compared with the APAP group.
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Fig. 6 The effect of LSE on serum levels of inflammatory cytokines in BALB/c mice induced by APAP injection. The BALB/c
mice were treated with or without LSE (1% and 2%) during the 8-week treatment period in the presence or absence of 400 mg
APAP/kg bw (LP), twice per week. The lever levels of TNF-a (A), IL-6 (B) and IL-1p (C) were detected by ELISA assays. The
results were represented as mean = SD (n = 10). #p< 0.05, ##p< 0.01 compared with the control group. *p< 0.05 compared with

the APAP group.
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Fig. 7 The effect of 8 weeks of LSE treatment on BALB/c mice (n=10/group) induced by APAP injection. The
BALB/c mice were treated with or without LSE (1% and 2%) during the 8-week treatment period in the
presence or absence of 400 mg APAP/kg bw (L.P.), twice per week. The mice were sacrificed after 8 weeks,
and liver tissue was collected for analysis. Representative 100X images of liver sections from different dietary
treatments (n=10/group) stained with H&E.

Table 6 The effect of 4 weeks of LSE treatment on serum biochemical parameters of
C57BL/6J (B6) mice (n=10/gruop) induced by 30% ethanol liquid diet.

variable control EtOH EtOH+1%LSE  EtOH +2%LSE
GOT(U/L) 131.2150.4 238.3143.0% 243139.0 216178.1
GPT(U/L) 242149 56.317.6* 79+17.3 67140.7
TG(mg/dl) 152.7£18.9 131.5821.2 99+12.8 105.3x14
TCHO(mg/dl) 103.7£5.2 102.319.8 99.7+7.4 101.615.5
BUN(mg/dl) 26.3%1.0 14.410.4* 12.5£0.7™" 17.748.2
CREA(mg/dl) 0.4710.05 0.510 0.4510.05 0.510

#p </ 0.05 compared with control group ; *P < 0.05, **P < 0.01 compared with EtOH group
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Fig. 8 The effect of LSE on liver weight(A) and kidney weight(B) in ICR mice
induced by LPS injection. The ICR mice were treated with or without LSE (1%
and 2%) during the 4-week or 8-week treatment period in the presence or
absence of LPS (20 mg/kgw) for 16 h. The results were represented as mean =
SD (n=10). ##p=< 0.01 compared with the control group. *p=< 0.05, **p=<0.01
compared with the LPS group.

Table 4 The effect of 4 weeks of LSE treatment on serum biochemical parameters of ICR
mice induced by LPS injection®.

variable? Control LPS 1% LSE 2% LSE
GOT (U/L) 169.3134.5 252.3% 318.3156.1 291.2£54.0
GPT (U/L) 46.816.2 91.81+30.3¢ 96.8115.0 99.5+13.4
TG (mg/dl) 158.0112.4 421.6194.19 406.3185.4 358.6178.7
TCHO (mg/dl) 150.6112.4 141.2+13.7 168.2+21.0¢ 169.2+24.4
Albumin (g/dl) 2.510.1 2.140.1¢ 2.220.1 2.2£0.0
BUN (mg/dl) 25.0+2.8 93.2+13.8¢ 94.3+15.1 78.6+17.0
CRE (mg/dl) 0.840.1 0.840.1 0.720.3 0.610.1°
HDL (mg/dl) 79.618.8 71.0£9.8 87.2112.3¢ 89.0£14.4¢
LDL (mg/dl) 39.4+10.6 12.4%2.7¢ 23.0+14.8 18.5%4.1¢
Glucose (mg/dl)  86.4+10.5 46.0£4.17 57.0111.3 42.018.9

9tachvalue is expressed as the mean £ SD (n =10/group). Duration of the experiment =4 weeks.
Results were statisticallyanalyzed with Student’s t test. ?GOT, glutamic oxaloacetictransaminase;
GPT, glutamic pyruvic transaminase; BUN, blood urea nitrogen; CRE, creatinine;LDL, low-density

lipoprotein; HDL, high-density lipoprotein.¢p<0.05 compared with the control group. p< 0.01
compared with the control group. ¢p< 0.05 compared with the LPS group.

Table 5 The effect of 8 weeks of LSE treatment on serum biochemical parameters of ICR
mice induced by LPS injection®.

variable® Control LPS 1% LSE 2% LSE

GOT (U/L) 173.8119.8 332.3144.0° 277.8192.2 297.2144.8
GPT (U/L) 50.05.0 143.3118.6° 102.0+19.6°  110.6+10.2¢
TG (mg/dl) 164.6129.0 389.3188.2° 177.5147.0° 246.0+18.37
TCHO (mg/dl) 143.3112.7 132.3110.4 132.316.7 141.8110.8
Albumin (g/dl)  2.60.2 2.340.1¢ 2.1#0.2 22401
BUN (mg/dl) 23.313.0 78.814.1¢ 65.816.89 57.2%12.87
CRE (mg/dl) 0.910.1 0.710.2 0.520.0¢ 0.410.1¢
HDL (mg/dl) 73.8+10.3 67.045.7 73.8+14.2 70.212.5
LDL (mg/dl) 35.819.3 11.043.4¢ 28.018.6° 17.4+3.1¢
Glucose (mg/dl) 105.6319.0 47.016.0° 63.8+11.6° 56.216.9¢

9Each value is expressed as the mean  SD (n =10/group). Duration of the experiment =8 weeks.
Results were statisticallyanalyzed with Student’s t test. *GOT, glutamic oxaloacetictransaminase;
GPT, glutamic pyruvictransaminase; BUN, blood urea nitrogen; CRE, creatinine; LDL, low-density
lipoprotein; HDL, high-density lipoprotein.¢p<0.01 compared with the control group. p< 0.05
compared with the LPS group. ¢p< 0.01 compared with the LPS group.
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Fig. 9 The effect of LSE on liver antioxidant enzymes and lipid peroxidation in ICR mice induced by LPS injection. The ICR mice
were treated with or without LSE (1% and 2%) during the 4-week or 8-week treatment period in the presence or absence of LPS (20
mg/kegw) for 16 h. Liver GPx (A), GSH (B), SOD (C), catalase (D) and GSH Rd (E) activities were detected by ELISA assays. The
lipid peroxidation of liver was assessed by measuring the TBARS assay(F). The results were represented as mean £ SD (n = 10). #p=<
0.05, ##p< 0.01 compared with the control group. *p< 0.05, **p=0.01 compared with the LPS group.
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Fig. 10. The effect of LSE on serum and liver levels of inﬂmmnatory%mﬁokines in ICR mice induced by LPS injeotfguﬁ. The ICR mice
were treated with or without LSE (1% and 2%) during the 4-week or 8-week treatment period in the presence or absence of LPS (20

mg/kgw) for 16 h. The serum and liver levels of TNF-a (A ~ D), IL-6 (B ~ E) and IL-1f (C ~ F) were detected by ELISA assays. The
results were represented as mean * SD (n = 10). ##p< 0.01 compared with the control group. *p<. 0.05 compared with the LPS group.
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Fig. 12 The effect of 4 weeks of LSE treatment on liver weight and kidney weight of
C57BL/6J (B6) mice (n=10/group) induced by 30% ethanol(EtOH) Lieber-DeCarli liquid
diet.
Table 7 The effect of 16 weeks of LSE treatment on serum biochemical
parameters of C37BL/6J (B6) mice (n=10/gruop) induced by 60% high fat

- ;
= diet(HTFD).
=5 § variable control HFD HFD+1%LSE HFD+2%LSE
o
3 g GOT (U/L) 133.7548.1 276.5+80.2% 210.3136.6 147.8+10.6*
3 =5 GPT (U/L) 46.2£7.0 209.0+52.1% 173.3£22.6 89.5+34.5%*
-~ u
%’ TG (mg/dL) 65.8+6,9 84,5+4,5% 72.8+8.5* 7570
BUN(mg/dL) 26.61+3.6 16.7+1.1% 16.611.6 15.4+1.2
BN
CRE (mg/dL) 0.4+0.1 0.5+0.1 0.5+0.1 0.4+0.1
Fig. 11 The effect of LSE on liver histopathology in ICR mice induced by LPS injection. The -
TCHO (mg/dL] 78.64.0 229.5+23.5% i 186.5+9.3
ICR mice were treated with or without LSE (1% and 2%) during the 4-week or 8-week treatment {meg/dL) R
period in the presence or absence of LPS (20 mg/kgw) for 16 h. The mice were sacrificed after HDL-c (mg/dL) 412#43  147.24350" 131.8+17.9 131.6430.7
4-week or 8-week , and liver tissue was collected for analysis. Representative 100X images of LDL-c (mg/dL) 23.048.5 59.0416.0% 51.6414.4 28.7413.0°
liver sections from different dietary treatments (n=10/group) with H&E and Masson's trichrome
stain. #p < 0.05, #¥p < 0.01 compared with control group ; *P < 0.05, **P < 0.01 compared with HFD group
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Fig. 13 The effect of LSE on liver antioxidant enzymes in C57BL/6J (B6) mice induced by 30% ethanol liquid diet. The C57TBL/6]

(B6) mice were treated with or without LSE (1% and 2%) during the 4-week treatment period in the presence of 30% ethanol
liquid diet. Liver GPx , GSH , GRd, catalase activities, lipid peroxidation (TBARs ) and IL-6 were detected by ELISA assays. The
results were represented as mean £ SD (n = 10). #p< 0.05compared with the control group.
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(n=10/group) induced by 60% high fat diet(HFD).
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Fig. 14 The effect of LSE on liver histopathology in C57BL/6J (B6) mice induced
by 30% ethanol liquid diet. The CS7BL/6J (B6) mice were treated with or without
LSE (1% and 2%) during the 4-week treatment period in the presence of 30%
ethanol liquid diet. The mice were sacrificed after 4-week. and liver tissue was
collected for analysis. Representative 100X images of liver sections from different
dietary treatments (n=10/group) with H&E and Masson's trichrome stain.
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Fig. 18 The effect of LSE on liver histopathology in C57BL/6] (B6) mice
induced by 60% high fat diet. The C57BL/6J (B6) mice were treated with or
without LSE (1% and 2%) during the 16-week treatment period in the presence
of 60% high fat diet. The mice were sacrificed after 16-week, and liver tissue was
collected for analysis. Representative 100X images of liver sections from
different dietary treatments (n=10/group) with H&E and Masson's trichrome
stain.
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Fig. 16 The effect of LSE on liver antioxidant enzymes in C57BL/6J (B6) mice induced by 60% high fat diet(HFD). The C57BL/6]
(B6) mice were treated with or without LSE (1% and 2%) during the 16-week treatment period in the presence of 60% high fat diet.
Liver GPx , GSH , GRd, SOD, catalase and lipid peroxidation (TBARs) activities were detected by ELISA assays. The results were
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viability.

(A) HepG2 cells were treated with various
concentrations (0~10mM) of APAP for 24
h. (B) HepG2 cells were treated with
various concentrations (0~25 pg/ml) of
LSE for 24 h. (C) HepG2 cells were
treated with or without LSE (2.5, 5,10
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Fig. 17 The effect of LSE on serum levels of inflammatory cytokines in C57BL/6J (B6) mice induced by 60% high fat diet(HFD).
The C57BL/6]J (B6) mice were treated with or without LSE (1% and 2%) during the 16-week treatment period in the presence of
60% high fat diet(HFD). The lever levels of TNF-a (A), IL-6 (B) and IL-1p (C) were detected by ELISA assays. The results were
represented as mean SD (n = 10). #p< 0.05, ##p=< 0.01 compared with the control group. *p< 0.05 compared with the HFD group.
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Fig. 21 Effect of LSE on APAP-induced HepG2 cell apoptosis. (A) For annexin V/PI staining.
HepG2 cells were treated with or without LSE (2.5, 5.10 pg'ml) and EGC (4puM) for 24 h
presence or absence of APAP (SmM) before subjected to flow cytometry analysis. (B) The
quantitative data were presented as means = SD of three independent experiments. #p < 0.05
compared with the control group. *p <= 0.05. **p <0.01 compared with the APAP group.

) B "]
APAP (5mM) - + + + + +
LSE (ug/ml) - . 25 5 10 -
EGC (uM) - - - . R a
il b 1|
Caspase 3 .
17 = S— e — -

—
5> S —— — ——
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Fig. 23 Effect of LSE on intrinsic apoptotic pathways in APAP-treated HepG2 cells. HepG2
cells were treated with or without LSE (2.5, 5. 10 pg/'ml) and EGC (4puM) for 24 h presence or
absence of APAP (3mM). The protein levels of Bel-2 family (bax. bid. bel-2) were analyzed by
Western blotting. (B)The quantitative data were presented as means £ SD of three independent
experiments. #p < 0.05, ##p < 0.01 compared with the control group. *p < 0.05. **p ~0.01
compared with the APAP group.
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Fig. 24 Effect of LSE on cytosol and mitochondria
cytochrome ¢ and EndoG in APAP-treated HepG2
cells. HepG2 cells were treated with or without LSE

|
',‘ | Ao (2.5. 5. 10 pg'ml) and EGC (4pM) for 24 h presence
<0 or absence of APAP (SmM). The protein levels of
cytoshrome ¢ and EndoG were analyzed by Western
blotting. (B) The quantitative data were presented as
B R e means + SD of three independent experiments. #p
Lot gy B s ow 0.05 compared with the control group. *p = 0.05, *#p
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0.01 compared with the APAP group.
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Fig. 25 Effect of LSE on extrinsic apoptotic pathways in APAP-induced HepG2 cell .
HepG2 cells were treated with or without LSE (2.5. 5.10 pg/ml) and EGC (4pM) for 24 h
presence or absence of APAP (SmM). (A) The protein levels of Fas and FasL were analyzed by
Western blotting. (B) The quantitative data were presented as means T SD of three independent
experiments. ##p < .01 compared with the control group. *p < 0.05 compared with the APAP
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Fig. 26 Effect of LSE on ASKI/MEK7/INK in APAP-treated HepG2 cells. HepG2 cells were treated
with or without LSE (2.5, 5, 10 ng'ml) and EGC (4pM) for 24 h presence or absence of APAP (Sm\).
The protein levels of ASKI'MEK7/INK were analyzed by Western blotting. (B) The quantitative data
were presented as means £ SD of three independent experiments, #p = 0.05, ##p = 0.01 compared with
the control group. *p < 0.03, **p ~0.01 compared with the APAP group.
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(8) Fig. 27 Effect of LSE on APAP-induced HepG2
e Z cell  involve formation of reactive oxygen
_ = . species (ROS). HepG2 cells were treated with or
E o e without LSE (2.5. 5.10 pg/ml) and EGC (4p\) for
= " 24 h presence or absence of APAP (SmM). (A)The
%;' ROS were assayed by DCFH-DA staining with
z flow eyvtometry . (B) ROS levels were presented as
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& 2 >
G number of cells. The quantitative data were
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Fig. 28 Effect of LSE on the expression of inflammation-related proteins in APAP-induced HepG2
cell . HepG2 cells were treated with or without LSE (2.5. 5.10 pg'ml) and EGC (4pM) for 24 h presence
or absence of APAP (5SmM). (A) The protein levels of COX-2. NF-kB and iNOS were analyzed by
Western blotting. (B)The quantitative data were presented as means £ SD of three independent
experiments. ##p < (.01 compared with the control group. *p < 0.05 compared with the APAP group.
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Fig. 30 The effect of LSE or LPS with/without LSE on HepG2 cell viability. HepG2
cells were treated with various concentrations of (A) LSE (0-100 pg'ml) for 24 hr. (B)
HepG2 cells were stimulated with LPS (5 pg/ml) and treated with various concentration of
LSE (1. 2.5 and 5 pg/ml) or EGC 2 pM for 24 hr. The number of cells was counted by
trypan blue dye exclusion assay. The results were represented the mean £ SD of three
independent experiments and the significant different was established at p= 0.05. *p< 0.05,
##p< 0.01 compared with the control group.
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Fig. 31 The effect of LSE on cellular levels of inflammatory cytokines in LPS-
induced HepG2 cells. HepG2 cells were treated with or without LSE (1, 2.5 and 5
ng/ml) or EGC 2 pM in the presence or absence of LPS (5 pg/ml) for 24 hr. The
cellular levels of TNF-¢. (A). IL-6 (B) and IL-1f (C) were detected by ELISA assays.
Total cellular mRNA (D) was analyzed by real-time PCR for TNF-a, IL-6 and IL-1p.
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Fig. 35 The effect of LSE on LPS-induced MAP kinase pathway in HepG2 cells.
HepG2 cells were stimulated with LPS (5 pg/ml) and treated with various concentration
of LSE (1, 2.5 and 5 pg/ml) or EGC 2 pM for 24 hr. The MAP kinase pathway related
proteins were analyzed by western blotting. B-actin. served as an mternal control of cell
cytosol. The results were represented as mean £ SD (n = 3). ##p= 0.01 compared with
the control group. *p= 0.05. **p= 0.01 compared with the LPS group.
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Fig. 32 The effect of LSE on the expressions of inflammation-related proteins in
LPS-induced HepG2 cells. HepG2 cells were stimulated with LPS (5 pg/ml) and
treated with various concentration of LSE (1. 2.5 and 5 pg'ml) or EGC 2 uM for 24 hr.
(A) The inflammation-related proteins were analyzed by western blotting. f-actin,
served as an internal control of cell eytosol. (B) Total cellular mRNA was analyzed by
real-time PCR for COX-2 and iNOS. The results were represented as mean * SD (n =
3). ##p= 0.01 compared with the control group. *p< 0.05 compared with the LPS group
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Fig. 33 The effect of LSE on LPS-induced IKK/NF-kB pathway in HepG2 cells. HepG2 cells were
stimulated with LPS (5 pg/ml) and treated with various concentration of LSE (1, 2.5 and 5 pg/ml) or EGC 2
M for 24 hr. (A) The IKK/NF-kB pathway related proteins in cytosolic fractions were analyzed by western
blotting. B-actin, served as an internal control of cell cytosol. The results were represented as mean * SD
(n=3). #p- 0.05, #=5p- 0.01 compared with the control group. *p- 0.05, *¥p= 0.01 compared with the LPS
group. (B) Cell extracts prepared from the same treatment condition were immunoprecipitated with p-IxB.
The precipitated complexes were analvzed by immunoblotting by using antibody ubiquitin,

Peactin I o — — — — |

Fig. 36 The effect of LSE on LPS-induced TLR4 (membrane) and MyD88 (cytosol) protein
expression in HepG2 cells. HepG2 cells were stimulated with LPS (5 pg/ml) and treated with
various concentration of LSE (1, 2.5 and 5 pg/ml) or EGC 2 uM for 24 hr. The TLR4 proteins (A)
and MyD88 (B) were analyzed by western blotting. B-actin, served as an internal control of cell
membrane and cell eytosol. The results were represented as mean * SD (n = 3). #p= 0.05, ##p= 0.01
compared with the control group. *p= 0.05, *¥p= (.01 compared with the LPS group.
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Fig. 37 Overview of pathway for LSE inhibited LPS-induced
liver inflammation in vivo and in vitro.
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Fig. 38 Effects of OA, LSE, EGC in combination on HepG2 cell viabilty. (A) HepG2 cells were
treated with various concentration (0-1.0 mM) of OA for 24, 48 hr. (B) HepG2 cells were treated with
various concentration (0-25 pg/ml) of LSE for 48 hr. (C) HepG2 cells were treated with or without LSE
(2.5, 5 and10 pg/ml) for 24hr and 48hr in the presence or absence of OA (0.6 mM). The quantitative data
were presented as means + SD of three independent experiments # p<0.05, ## p<(0.01 compared with
the control group.* p<0.05, ** p<<0.01 compared with the OA treated group.
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Fig. 41 Effects of LSE or EGC on OA-induced HepG2 cell autophagy. HepG2 cells were treated with 0.6mM of OA
in the presence or absence of indicated concentrations of LSE (2.5, 5 and10 pg/ml) or EGC (4uM) for 48hr. (A)
Autophagic cells were assayed by AO staining. Arrows indicate autophagic cells. Panals show (from left to right)
phase-contrast microscopy (left), AO staining (middle), and merge image (right). (B) Autophagic values were calculated
as the AO™ cells in each random field (>100 cells) and represent as mean £ SD (n=3) of three independent
experiments = SD. (C) Autophagic cells were assayed by AO staining. The AO fluorescence was analyzed using flow
cytometry. Observed cell AO fluorescence enhancement (right shift) or weakened (left shift). (D) The Flow results of
AVO are quantified. Autophagic values were calculated as the percentage of AO™ cells relative to the total number and
represent as mean = SD (n=3) of three independent experiments + SD. ## p<0.01 compared with the control group. *
Pp<<0.05 compared with the OA treated group. ** p<<0.01 compared with the OA treated group.
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Fig. 39 Effects of LSE or EGC on the OA-ind intracellular lipid lation. HepG?2 cells were treated
with 0.6mM of OA in the presence or absence of indicated concentrations of LSE (2.5, 5 and10 pug/ml) or EGC
(4uM) for 48hr. (A) After the incubation, the cells were stained with Oil red O and then observed under the
microscope (100X). The red droplets accumulated in the cells were indicated as the stained lipid. (B) adding 1 ml of
isopropanol to the stained culture dish to extract oil red O, and then monitor its absorbance at 492nm.(C)
Quantification of intracellular fat content with flow cytometry analysis, as assessed by Nile red staining. (D) The
quantitative data are presented as means £ SD of two independent experiments. # p</0.05 compared with the

Fig. 43 Effect of LSE or EGC on expression of autophagy-related proteins in OA-treated HepG2 cells.
HepG2 cells were treated with 0.6mM of OA in the presence or absence of indicated concentrations of LSE(2.5.5
and10 pg/ml) or EGC(4uM) for 48hr. (A) The protein levels of beclin 1, LC3 I/LC3 1, atg5/12 were analyzed by
western blotting. -actin,served as an internal control of cell cytosol. (B) The quantitative data were presented as
mean * SD of three independent experiment. # p<C0.05 compared with the control group. * p<<0.05,**p<0.01
compared with the OA treated group.
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Fig. 40 Effects of LSE or EGC on OA-induced an increase in ROS
content in HepG2 cells. HepG2 cells were treated with 0.6mM of OA in the

presence or absence of indicated concentrations of LSE (2.5.5 and10 pg/ml)
or EGC(4uM) for 48hr (A) The ROS were assayed by DCFH-DA staining
with flow cytomerty. (B) ROS levels were presented as percentage of DCF-
positive cells divided by the total number of cells. The quantitative data were
presented as mean * SD of three independent experiment. # p<0.05 . ## p<
0.01 compared with the control group. * p<0.05, ** p< 0.01 compared with

the OA treated group.
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Fig. 44 Effects of LSE or EGC on OA-induced HepG2 cell apoptosis. HepG2 cells were treated with or without LSE
(2.5.5 and10 pg/ml) or EGC (4uM) for 48hr in the presence or absence of OA (0.6mM). (A) The apoptotic cells were
assayed by DAPI assay. Arrows indicate apoptotic cells. (B) Apoptotic values were presented as percentage of apoptotic
cells divided by the total number of cells. (C) For annexin V/7-AAD staining, HepG2 cells were treated with or without
LSE (2.5. 5 and10 pg/ml) or EGC (4uM) for 48hr in the presence or absence of OA (0.6mM) before subjected to flow
cytometry analysis. (D) The quantitative data were presented as means  SD of three independent experiments.## p<0.01
compared with the control group. ** p<<0.01 compared with the OA treated group.
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LSE (ug/ml) - = B B O = Fig. 46 Effects of LSE or EGC on expression of bcl-2
ki EGC (uM) - - - = - 4 family proteins in OA-treated HepG2 cells. HepG2 cells
o T 4 were treated with 0.6mM of OA in the presence or absence
bel:2 of indicated concentrations of LSE (2.5,5 and10 pg/ml) or
bax EGC(4uM) for 48hr. (A) The protein levels of bax, bcl-2 and
bid bid were analyzed by western blotting. fB-actin served as an
loading control. (B) The quantitative data were presented as
x 5 ; ;n i B-actin mean t SD of three independent experiments. # p<<0.05 , ##
- s p<0.01 compared with the control group. * p<C0.05, ** p<
0.01 compared with the OA treated group.
Fig. 45 Effects of LSE or EGC on OA-induced mitochondrial membrane
depolarization in HepG2 cells. HepG2 cells were treated with or without LSE (2.5, 5
and10 pg/ml) or EGC (4uM) for 48hr in the presence or absence of OA (0.6mM). (A)The
mitochondrial membrane depolarization were assayed by JC-1 staining with flow cytometry.
(B) Depolarization levels were presented as percentage of depolarization cells divided by
the total number of cells. The quantitative data were presented as means * SD of three
independent experiments. # p<0.05 , ## p<0.01 compared with the control group. * p<
0.05, ** p<<0.01 compared with the OA treated group.
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EGC (uM) - - = = - & EGC (uM) = = = = - 4 Figu. 49 Overview of pathways for LSE inhibited OA-induced liver injury
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Fig. 48 Effects of LSE or EGC on expression of PARP-1 protein in QOA-treated HepG2 cells. HepG2 cells were treated

with 0.6mM of OA in the presence or absence of indicated concentrations of LSE (2.5, 5 and10 pg/ml) or EGC (4uM) for
48hr (A) The protein levels of caspase 3.8.9 were analyzed by western blotting. B-actin served as an loading control. (B) The
quantitative data were presented as mean + SD of three independent experiments. (C) The protein levels of PARP-land
cleaved PARP-1(c-PARP-1) were analyzed by western blotting. -actin served as an loading control. (D) The quantitative
data were presented as mean t SD of three independent experiment. # p</0.05 , ## p<0.01 compared with the control group.
*p<<0.05, ** p<0.01 compared with the OA treated group.
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