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(1) &% (AP ApM2mg2 3%)

% (Solanum nigrum) 443t (B 2 ¥) o R &45% v 2 L2% o (R5+¥)
LEEXBRAE o (AT HP) Lokins 3 ﬁio?%ﬁ;:*ﬁ&@%i”
5

b o ER A kg T2 S04 LERT A 0 f 4~
10 77 L TE, Fzddd 5 A I o) ?’C%‘,f;%a}gzgufmfu 3 527% >
THE A R o KA Rnk %QF*H”*%WYW—**I’}’ﬂr\%f‘!ij’z"

?f:% - BAEEERS ) BRARBATC o 22X 7 WAk ioifde (B IcE
Solamargine » C45H73015N) s iofddk (R icdk 0 Solasonine » C45H73016N) - ir
Mkt (Solavilline » C50H81020N ) -~ i-:ifd% ( Solasodamine » C51H82020N ) -~ P
N ST IR R Foild e sELigaTy
HEIARE BEAESF . S R L %y '/fc’hii'i?ra’”’*?
%ﬁ$%ﬁ%3%¥,4j%%?‘
CESEEED
. P2k fd fhoris £ DNA $ 3 (1,2)
2. EJF EAFITER > TR EH‘F-”“"’ R I - 5 1 %m”—:}? 113 (3,4)
3. % F It hEd (5
4. &TPA #7{|jp gt g m?e MCF-7 ¢ » 5 #rd)imre p #&47F]3 NF-kB frAP-1 £
DNA L EE (6)
51 P F g c PALSETHN 52 F8 (7)
F #rdll B BS-180 ﬂjw’ﬁi(g)
:}»r’ﬁl Uy e MCF-7 eh4 £ 2 F H w2 k= (9)
F MR EEE (10); Foob e ﬂ - ’éiﬁ%%ﬂ W TEEE > ¢ 45 (9)
BN N W R s R s (11-14)
10.9 25 # Rz o F (15,16)
VLprd] % e SFRB R F12 (17)
N Btk Y T
12¥§L§%%ﬁﬁW%W%H@GZ?4’iﬁﬁﬁﬁMui%ﬁi%i%ﬁﬁc
Ferl prvipa ey ] #2500 2] #8031 dedlhas s
;o [4) #»+iEw 2 [5) "o fqzFar e
(2) & Pg%%¢2 atherosclerosis
o %% plasma lipids & 7 "% #f% (cholesterol)i = e 0 g (triglyceride)

Cholesterol % triglyceride 7 it % ﬁcﬁ K m % HEBL %}w SRR AN SR e X2 e L
#v (lipoprotein) > - #c % f#3% o JF]% CREF R R IV HMERT & R ?oo FL i
#rg Fev kB R D7 A = 48 chylomicron Very-low density 11poprote1n (VLDL) ~
low density lipoprotein (LDL)% high density lipoprotein (HDL) > # # high density
lipoprotein * ¥ w4 = HDL, 2 HDL; > 7 [ e1%g v } 97 7 en?g ¥k % 75 Jv =
(apolipoprotein) 2= 327 4p e o

B R FaF-v 7 F ~ £ 9 cholesterol( i+ plasma cholesterol 7 60-70%) » * 8 4#
o BTILE BB o~ B REP 0 5 A5 iR E PRAT 1t (atheroslerosis) s E & F]F 0 g 3]5:
ﬂIDL%&@%’&&%%ﬁWHﬂﬁﬁ%ﬁT@$°$%§%}é§%§ﬁ%%
%7 (phospholipids) % > £ 5 cholesterol( i x- Jf( cholesterol 7120-30%) » # #* iy & p & ¢
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EEF 4% » ¢h cholesterol £ § % s F BEe0iT® o ki ¢ HDLER g% » %57
,—).Z*-",fi # & cholesterol ¢ ﬁ, 56 0 Tl fe Bk s ERAL T a5 “}, = o
& 5 # 60-70 %¢eh cholesterol £ ¢ LDL "Lr#%% verl g LDL 404 =01 5 2 N
P %ﬁéﬂl ? cholesterol e7)k & B B > & iR d KA (Lo d S ¥ cholesterol
ER AR X4 e LDL ¥ ﬁ?ﬁm’gﬁl’ M afe e g gIARAAANE ~CFEERRZ E P R
5 2 & ‘:iﬁrﬂ Fogee®iFwmiz &g LDL £ 8 cdicp > 8@ F2 80 ¢ cholesterol jk
BRI S SRV IR g7
Fad-v P (DL % HDL feifi e & "% a it 5 5 cfp B 4 > $ /%A * B &% 8 e
Hobe % e subendotherial space & % cholesterol ester rich 7 foam cell> @ i cholesterol
ester f| & p 4% modified 2 LDL - 4 macrophage & monocyte BHE R B LIS AR e
3 it 4] LDL f& » A5 = foam cell> macrophage #>* native 7 B,E-apolipoprotein 77 LDL
R Brmrzsk 0 @ 55 chemically modified negative charged LDL (4 acetyl-LDL)R| #
P—ﬁ A% macrophage |} ¢fireceptor ¥¥a » I d macrophage & *& °
(3) Oxidized-LDL ¢ atherosclerosis
Atherosclerosis &_— f84f A % {242 > #5 d-9 9% v & atherosclerosis 2. &
T b3 ER &I 0 A3F I Y Y ARILE A - f& atherosclerosis agent ¢ j£_atherosclerosis
lesions » M LDL 3 4% * 2 (18> 19) ¥ it 4] LDL % # *% endothelial cells >
monocyte/macrophages % smooth muscle cells (20 ) - macrophage 2. ox-LDL it 43 %
& LDL-receptor £ (d T 7w f& {84 = % — #& proatherogenic : [1] 4r % macrophage
T >3 = cholesteryl ester 3 4r 2 foam-cell 2 4 ;[2] & circulating monocytes and
T-lymophocytes # 24 ; [3] cytotoxic £* ;[4]) =% i /| ¥ aggregation (21) -
(4) Apoptosis and atherosclerosis
Apoptosis #_ - fEwmre = 4> ¢ 77 & F i ¥ 2 3F § pathological k% o
4w ¥ 2§ oxidative stress @ A& 2 apoptosis (22 » 23)» &iTF 3 5 4 & 45 41 ox-LDL
it 49 3% ¥ smooth muscle cells (24 » 25) » macrophages (26 » 27) » dorsal root ganglia
(28) % lymphoblastoid (29) % human coronary artery endothelial cells (30) > & #
apoptosis t1IR % {4 71 atherosclerotic lesions % .5 37 % apoptotic cells > £ H £ 3 &
fn®s > 4 macrophages # T cells > #* apoptotic cells ¥ sz 3% = gruel #4f % plaque
instability (31) > F]#* ox-LDL ¥ &% i = apoptotic cells &% >+ atherosclerotic plaques
= & atherosclerosis °
(5) ®"%A 2 LB ke A
VSMCH s ¥ i & e 02— > U A% § o 3 00E & R
Fobwd FARBRFLERY L FFEErL PHAT AL R T e
§F me 23 BTl ) 2 Eif e g BRR A £ i
'F/Ef—i‘g)%. P]{ﬁﬁgbiﬁgﬁgmﬁ'—r’&gﬁm—,/ﬁ\‘ﬁé ) dmPe ’?‘)Ljfiiﬁgﬁﬁ ) e R o ip i a
) Tﬁ’f?ﬁ g g L9 2 VSMCHI% ¥ o 5’ =G 'g 1,5‘?' f@‘ﬁ} {VSMCW’J’]I ﬂﬁ’fl"
Ar&E Ao F RN A 0 RS MR RA & ZRPTVSMCHT <~ H 4 rime ’fﬁg%ﬂn\
A E(B2) ek P Al G ER B URETF]F ot EAEF]F hdE s S
TP A EVSMC:E 7 £ Flea % > T VSMCi L ¢ @ e 58 45 (33) 0 4 i B R
i‘?ﬁ A4 ek el o
A R S LS
J:}F, dne e BB RE K MR FE R e F o S Bj xi ) 1? § B ARF A D
EfAA T ot RELFAMR S R AF T ?t’,.‘ PPN XA R E 2 (S P pAR TR
SRR JTATE G G B e @ B e B G B ehi 5L %ﬁ-ﬁﬁi«&r‘f S AR -
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WA A R S s [t G g (34) 0 & L s £
faipcpy > £ pE T ] G 39 Ras(35) G v & - = fﬂ% v & 3 Rho(36)
Rac(37) > Ras % ] 325> v P almie P PFF LB EFR LI o T P GDP
2L RRA SR o Af B R $ F]3F (Guanin exchange factor » GEF) ¥ g4 = »
G Hv i GDPTQ*GH?Ab’x¢%¢mm#uo(}}mrﬂGTPg%KGTPﬁgmr}»
v (GTPase-activating proteins » GAP)-k f# » ¥ f#c H ? chig £ ’E G 39 (716 £ #
At ° ,Tﬁ{;ﬁ’G #v % i8ie- GTP/GDP ik tjpris/ 4 ré,# Ag e B L
G}éﬁ%%%’?T%m¢ﬁﬁ gﬁﬁwﬁ&owﬁTiﬁéibg%$$ﬁ’
I SFEAEARS o T PREF R LB G

158 2 /Eﬂ ¢ (39-41) ¢ + > Rasiz#fsmall G protein £7 % ’-’E? & B~ cytoskeletal
rearrangement ! * motility 7 B > Rasdg 5 7 2%(Ras superfamily) » ¥ 4 5 = B 725 @ i
(ESTA
Ras #2% @ A w2 ~ A & w2 k= 2 'w¥2 exocytosis
Rho #2% © 3 &-actin cytoskeleton 2 441 ‘%2 3% Hp
Arf32% | 3 & % %= - actin cytoskeleton% % ;¢ i %“‘]
Rab72% @ A ik e ﬁﬁi%]ﬁ i
Ran#2% : § 'f;z‘ B0 F 2 f*ﬁ e i ) fmPe
Rad#2% : p wn# i ¥ % /F nf‘
(6) TEFPFIeL F A I € AL 4

¥ % antioxidants » ¢ 4R35 £ 3 % i< LDL % it i¥* 2 atherosclerosis » 4=
curcumin (42) % baicalein (43) > » #r4| vascular smooth muscle cell 3§ 4 2 Bie
apoptosis (44 ) %Si‘g’k:?%wfﬂ”ﬁ FF M BB T b A B RS L FRA

A i e

Far L P Fafg2#ay 0 ¥ 0 TBARs assay 2 » 2 ILE Fr4] LDL ¥ it 240 4
FEGUBE WERERR 0T hhuo sk A RBRAAN o AP RRE- HEP S
BiRiEa R s Ho B o



CEA R R il vt P E B H N FAp AR & % P2 HEELDL § i~
smooth muscle cell 2 endothelium cell 3 2 » & 3¢ { fwfe B H7> = FF|F o 5
v E - ARlEr A Ra R (1) e fy 5 (2) #r4] LDL ¥ i 5 (3) #r
# | ox-LDL &3k Ifﬂ}‘?‘ﬁi (4)#r4] smooth muscle cell 2 endothelium cell #{ 2 ( &
L 1¢ ‘w2 3p Hp 1Bk 2 IRSE apoptosis ) #-¥ IR B &5 % i AL v (atherosclerosis )
—éi’ﬁ BlA o EApLEd S e

2AHEAN AL LA B AR S 1 &
FC SRR A B g (B s F TR
B A el R D 2K A R

;3 S s B 753%
?Erﬁ»lgr)ﬁw FREE

3. #3+% SNWE % SNPE % E 3 it & T2 M4l s ¢
(l)bﬁ P‘%argﬁ"‘:};";" Jf‘tiELDLgTL‘“ﬁi’f’%%ﬁo
(2) # =4 7 polyphenols > © HEF & F #F I ~ B IRHE T o

B)#wHttrg LR FE4 1 USFEI RIS P EFEAYLE
EA TR R o
(4) 233 Empelt s U B i ? fep ik B AR L 75 damp 3%
& 2 rl[;v_)lﬁﬂjj‘éj—%Jo
_:—_ \'b%’éﬁ%.

ST F PR g WA (Lo [WELFES AT FR
ST 7 R ERLHEE 2 8 5 A9 Fglycoprotein #r#|N-actyltransferase 2 ¥ * > I A%
ButpMipy spm2a g I 5 e s d g .

|
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*PF LAY 10T % - £H8-% 2 SNWE 2 SNPE 2. 5B~ 7 Pl 2 H "% o "y~
Fu LDL § i %% 2 $rdls § %2 2c% | $ - #4834 SNWE 2 SNPE $r4]
ox-LDL-induced atherosclerosis ; % = # #£3+ SNWE 2 SNPE #r4] ASMC w ¥z 3
4 (mre P iz )k 2 3 3% apoptosis) ¢

[ % - #] SNE & SNPE #r#] LDL; e g ks o (L2 TR

(A) ¥k EH(SNWE)2 § g B’*#(SNPE)L'@l%

(1) SNWE ##% 2 = &

F¥3F (Solanumnigrum) B~p S %% & LE2FHEE > 2R ECF T AR
REFZLRET cBAFIT (5405 F ¢$%ﬁ\i$%%g)o%
A IEFEA P o 2R R B0 CaEREIC SEA P cfrHE £8250 5 o
* 5000 ml frkizie e g T ﬂ’gﬁ £ F}404\€E€l v BB R0 Y e R 405000
ml 7K 4e 2 ‘L:l:wi%- P R 40~ 48 0 H-ZER D Y 2 o F R 405000 mlK 4e ;*g,én
;a,gﬁ,@ Fl404 48 > BB 50 ¥ o R BE3E R 0 B3 IERERIR LS -
£ B 90°C e Water Bath? - Jkig= i o #-F e £ §3070°C arpfa? - %
Fen oo R E2I5a 5 % * o



(2) SNWE ¥ % p=a 47
HPLC /A 45 0% 12 4o F ---i¢ * Symmetry shieldRP18 - 1> #4pif 2 % (A:acetic acid/
Water=2:98 ,B:0.5% acetic acid/water=50":50) > # 4p - & % (Time,%B)> (0,20) >
(55,80) » (60,20) > /wi# ImL/min > i ;4 & 280nm > /L5884 @ 10pL » B3
YR AR T A AT o
(3) SNPE 2z % %
#1002 4L 3T 0 2300ml U fR ASOC Y H B3 |l prER @ % 0 ol
it o YRR R SRECHR B 322 50°C 500ml ok o f r2200ml @ = “ﬁ% 2 I
£ r2180ml ¢ fee fig HE B3 = 0 AR5 4 ik ic%E > TESNPE o
(B) In cell free system
1 separated 2 human LDL¥? Cu™"#2 SNWE SNPEF J& » LDL-oxidation
electrophoretic mobility (EM) ~ diene conjugation TBARS 4 47
(C) Human LDL %] #
IL% SREH eha R Pop S ¢ 4 P (PFR Y 2 FA 5 0.01% EDTA) - e
s I ’&‘7*& (P4 TAopd RE)  LDL kAR G & ¥ & (1.019-1.063 g/ml) -
(D) OXLDL m’@l% Z g VB
#] % 450 LDL (&% ER 5 100 ug protein/ml) £ +4c »~ 7 f jk & -1 SNWE &
SNPE » £ A B4 » ¥k & 3 10 pM 2 CuSO4* 37 “CF -kip 24 | PFil fc P2
MEFRE .
(E) ApoB 3¢ P g (fragmentation) =p|z&.
bk RS K2 {8 kAR denaturing bugger (3% SDS, 10% glycerol 2 5%
2-mercaptoethanol) % 95°C 4c # 5 & 48 o & ¥ fe W 3-15% gradient
SDS-polyacrylamide gel electrophoresis (SDS PAGE) > B~f& & 40 pl /& » B3t F
BoosRis A8V BEFE R A 150 A4 Ak k2 1812 Coomassie Brllhant blue
R250 %4 2/ | pFis L &{755% o
(F) LDL electrophoretic mobility (EM) 2_ 4 47
P~ % 4% 2_ agarose gel » # B well B 4c » & F 2. ox-LDL » 4c » if £ 2_ buffer » i@
100V > 30min {é » BT iz 4 2 M SRR ESE -
(G) TBARS 4 #7
™ LDL &% i 2 2 MDA 3 ip 1% > MDA £ thiobarbituric acid & pH 3.5 7 ¥ 4
= 53 ¥ KM F 2 conjugate © 4 1,1,3,3-tetramethoxypropane & &% /% » @ 4k &
= A 532nm s bk E 5 A 600nm o 2% %7 2 TBARS/mlLDL -
(H) #3335
New-Zealand Rabbit (3000 5. ¥4 &€ ) A 52 6 #6854 - 8,52 150g
diet “f#’”'ﬁfj w ok HARS e 95.7% chow’M lard 2 1.3% *2FfE > &% - & »
v 3% 3 A& 4 atherosclerosis process ° SNWE #55% . _,?J‘ 4v 0.25% ~ 0.5%:% 1% SNWE
1 B - koM sodlumpentothal (16 mg/kg) FEfsis ¥ > &R ich
» EDTA-coated tubes ° ,{% oo - IR LT Pk @ 3R, @”éﬂﬁiﬁc S fk
+H % "5 ~HDL~LDL" ¥ - EAR G SNWE FMow g4 itEe 5 ASTYALT ~
BUN -~ creatinine ° # % ’”’—14 fo ~ T . F % SNWE 2. 258 o
(K) Aortic atherosclerotic lesions
Aortas *7 B~{s % » 3% glutaraldelye (0.1 mol/sodium cacodylate buffer pH 7.4 %
0.01% calcium chloride ) ¥ %_> 14 paraffin-& # > 12 hematoxylin and eosin >
Masson-Goldner thrichromic stain % Gieson’s elastin stain @ % fatty streak > medial
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calcifications % fibrous plaque > A #f7 = p A lwbe > N3 4 e X o

[ % = #]) SNE & SNPE #r+#] ox-LDL-induced apoptosis
d *t F v lm¥e 2 apoptosis ¢ atherosclerosis 3 B @ E viiw?z 5 d ox-LDL 3 ¥ 2
4 apoptosis ¥7 atherosclerosis ¢ & F » F| » £ IF 3t SNE #& SNPE #r4)|
ox-LDL-induced apoptosis 2. ¥ #* > 12 %L ¥r41] atherosclerosis 2. % #& o

(A) Cell culture
AESP* J7TT4A1 cells 32 %3 DMEM £ %% ¢ (PH73) %% *° ¥ /,T “v 10
%PFBS ( foetal bovine serum ; *3 2 i 75 ) ~ 1% penicillin streptomycin £ 1%
L-glutamine ° J774A.1 cells Fr 32 % %2 - A2 £ R R §8 (37C 5 5% CO,) > {
WRARPEFZ: cfkkoed EEAEH T RPIYE - X {3 = o

(B) LDL-oxidation
2 sequential ultracentrifugation 4 &tz LDL ( F + = j* )» ¥ 3% Tris-HCI buffer (0.01
M,PH7.4) % 1 mMEDTA> 123§ 0.22 1M pore-size Millipore membrane ;= f] »
%7 = % #oox-LDL 8 # )02 LDL #8 5y M CuSO; % 37°C™ i€ % 24 hrs
Ris 3 “,% EDTA -

(C) ##7>= £t
J774A.1 cells ¥ (4x10°) % % 25 cm’ flask 32 % & % & 4c » LDL (424]%) > 2
ox-LDL (100> % 200 Mg/ml) £ % kR SNE & SNPE 4c » 32 % 24 hr &% 48
hro A#7 = 24704 B2 1 (1) MTT 4 47 5 (2) flow cytometer 4 +7 hypodiploid
DNA ; (3) DNA fragmentation 4~ 47 (4) ‘w A] g L% -

(D) SNE # SNPE #< ox-LDL-induced apoptosis # #& & 7

F (C) EJZié » 12 Western blotting 4 #7 bcl-2 family ~ CPP32 -

[¥=3#] SNE & SNPE # 4] ASMC 3# 4 & # {72 &%

(A) X% ¥ % (Cell Culture)
AR e ) AR 1 EFEFAT AR T RFESERT Y BT 2 Rat
smooth muscle of thoracic aorta-A7r5 cells » 32 % **DMEM 2 %% ¥ » 2¢ 2 10%
a2 i 5 (fetal bovine serum)> % 7 1% Penicillin ~2% glutamine {=1% pyruvate ¥
5% CO~37C2 g afok FF s %4 52X { #- XDMEM B %% - %
£ %14 x (dish) & &% (confluent) P¥ > if tdgzs o F%IMRFHD o 1Y
n IR BRI E e P o LB e Bicp (TR 4T o

(B) MTT assay
H-ATr5 cellsss % 3 12 well plate® > ‘%2 BB 5 1x107/ml > 4e » Imlss % i > 0 F 4o
* % ik B SNWE0.5+ 1~ 1.5+ 2~2.53mg/ml)~ SNPEQQ.5~1~1.5+ 2~2.5~
3 mg/ml) ’ "”\‘l“\ % %;‘I 4 pox %2448 -] 2= Fl#@bﬁ;h %‘/li’ e 'JPBS/F PENC IR PN pox
%R BEMTT0.5mg/m)=5R &% » A37CEEH7 F B4 B # "fi‘“ R AR TIPS
isopropanol#-% 7% &1 » ODse3nm * B E_ o

(C) Wound healing assay
#-ATr5 cells# & 3 6 well plate® > 12 3 5 0.59GFBS <33 & i starvation 24-] pF{s -
myellow tipa3 & x ? - i v > & FILPBS e S e » i |
PDGF(32) ¥ I FEEJL 7 o 4] £ 2 SNWE(0.5~ 1~ 1.5+ 2~2.5+3 mg/ml)~ SNPE(0.5 -
1515+ 225 3mg/ml) > 3 »37°Cs % 46 7 52 %24 ~ 48 ~ 72/] & 12 3 B Ba phcsn.
400x3p 47 Fp PFF BRAm 2 B 1 5 v el p o

(D) Gelatin Zymography assay



H#-ATr5 cells# % 1 6 well plate® > 12 7 F 0.59%FBS« % /7 starvation 24~ p¥ {5 >
11 PBS ’F e = =X {8 4 ~ 3 EAPDGEF » & P2 4 e A E 2. SNWE(0.5~ 1~ 1.5~
2253 mg/ml)~ SNPE(0.5~ 1~ 1.5+ 2~25~3 mg/ml)» 3z »37°C % 45 ¢ 1
%48/ pF > £ 1UPBS jfrik = = {8 4e » serium-free medium v 2 > 37CR A Y B &
24 pF {8 fx  mediume fie % 0.196 Gelatin-89%SDS-PAGE 1 140ViE {7 7 & » £ 1125
9 TritonzWashing buffer(# =t ;£ 15 4 45, * 220 )4 F eaSDSH*EZ > £ fd 4o
»~ Reaction buffer » **37°C ¥ & 16-] B¥ » & {4 12 Coomassie Brilliant blue R250 % ¢
104~ 4818 L8753 d 2 BRAP A 47 o
(E) & * & Bz (Western blotting)
(F) &% exi-§ %42 IHC(immonohistochemical stain)
a.16 W ad2
o FTF IR P QAW T B R ERAE R I E B o B T0°CHE 4
30 & &afs B~y o g
b.5% 3% % ,?f :
E“*%E]Bkﬂiaiﬁ‘#,;j;‘i: F(xylene)5 #4850 (=2 FH =400 F405 A dl) o B
HE P EREEE 100% P 1 A4 (100%IFpF & =40 # 401 A d8) - Bodigt B
EREE 5% P 1 A BO5%IFH £ -4 F ] A )Pl P B dREE 85%
FPpE L A4 B5%IFHF £ Z 4 Fdnl A 4E) B P EREE T0% P 1 A4
(70%1?5]%" “dao Faal A 4R e B"*'i}i“ c A oRgged R 2 R 2 0 K
s #-gt B2 % 2> PB S buffer solution » - 3 2 "f B 1E g B pE L_E'J%‘« * 5 5 R
(formalin) it B B A 3 2/3 & 0.1% NP40 0 Citrate Buffer 3 » 800w ik g 14
Poor MV Rt 5 a4 B s R 34 o W AF 2o gt (Slide) E Mot 5 4
4 > B~dida s 40 5 10 ml distilled water # % 5 248 > £ ik 5 448 > (4 ¥ 10 ml
distilled water # % 5 44 > LA S A BEAFHF T ) &fs > Bdldn» F 5
30448 Bipd A mHI-FRd -
CARERIFRI IHC staln (immonohistochemical stain)
"FT' e 3 “f A& 5 trengk 7 (Slide) = % 3% hydrogen peroxide (H202) 5 ~ 48 > &
s % kg3 (H202) > 7% P B S buffer solution fr 5 4 48 > §[#- PB S buffer
solutlon » £ ;2% PB S buffer solution p 5 /»\%a‘('i AT ) BAGE F
Primary antibody »* sk b o g B ¥ 37TCER JEE s (RFETR) B o
=% PB S buffer solutionr 54 45> 5#H-PBS buffer solution 'L =% PB S buffer
solution RS 4 48(E 4F 4% 17 = =) > jF Biotinylated link »* 2.5 b > gL 7 § 3¢ 37 Tl
B 3044 B~dight > 2% PBSbuffersolution f 5 4 48 > 53 P B S buffer
solution > £ /%% P B S buffer solution pr 5 4 48(& 47 4% /¥ = =x) » /§ Streptavidin
peroxidase *.“‘:.#«J I FEA3TCIERY 304420 > 3% PB S buffer
solution p 5 4 43 » |4 P B S buffer solution » £ ;%% P B S buffer solution pr 5
A EB(EAFF T2 =) jF AEC(R 4 j)*t i b »5-10 # 4818 ki3 AEC(L ¢ it)e
dg 3 ¢
FLATELS I hlwe > B Hematoxylin % 3-5 248> F A F AL FJ
% im?z % - B| Hematoxylin 2 5-10 §)48
e.Image-pro plus (IPP) Procedure:
AR %51 IPPAOHME k£ 1 A& et § % ¢ (IHC stain) 1 ##% iP5 V5 pa . v
Area% 10D (Integrated optical density) /»\ 17 o



I~REEER

% - #4%- SNWE %2 SNPE #l #f = & » ¥ % & cell-free system % # $ # ;" 20ir 2. & % »

g LR

(1) SNWE 2 SNPE %% i+ 4] LDL ¢ diene conjugation fv’ﬂsfflvﬂf | %
Ao bt g3 8 diene conjugation £iE 2 > Ak A P FE A g2 2 SNWE Gk B A
L% 0.01, 0.05, 0.1, 0.5, 1 mg/ml) & SNPE (ik & & J—» 0.001, 0.005, 0.01, 0.05,
0.1 mg/ml) > F % FIRETF * #%H & SNWE & SNPE s WEF R B eh 4 o diene
conjugation IR % i ik w4 (Fig. 1 2 Fig. 2) E w2z B FERE & B &
SNWE % 0.5 mg/ml » SNPE # 0.05 mg/ml -

(2) SNWE # SNPE %5 it % LDL # ApoB * £ it chfir | >c %
A bt g ApoB BRIV eniE it > Ak AP FpLAIZ L SNWE (R R A 9
% 0.01,0.05,0.1,0.5, 1 mg/ml) & SNPE (k& 4 % = 0.001, 0.005, 0.01, 0.05, 0.1
mg/ml) > 5% % #F RS F » % SNWE 2 SNPE > & ¥ JE & 73 4r > ApoB 7 £ it
eIR % iR bk w42 (Fig. 3 2 Fig. 4) Ew {2 B F kR & % 4_SNWE % 0.1
mg/ml > SNPE 7= % 0.1 mg/ml -

(3) SNWE &t SNPE ¥ LDL electrophoretlc mobility (EM ) e »
&4t LDL 3 i {82 Feo HINA LT 4o e > A1y EM Bl SNWE 2%
SNPE #t# 152?53 %% 3 3 SNWE & 0.05 mg/ml > SNPE 7+ & 0.05 mg/ml ¥ 7§
e AN T F*i“a'ﬁ (7~ 7 LDL % IL) 2 % - (Fig. 5 % Fig. 6)

(4) SNWE & SNPE #f TBARS ¢l
4% LDL ¥ it {527 ’%(T‘”K AT mﬁi@i » 347 12 TBARs /2] = SNWE 2 SNPE %+
Hz #2588 %% 3 SNWE & 0.01, 0.05,0.1, 0.5, 1 mg/ml ¥ MDA Z & & %|$r4]
16.5%, 17 1%, 71.7%, 89.1%, 89.1% ; m SNPE i 0.001, 0.005, 0.01, 0.05, 0.1 mg/ml
¥ MDA 2 £ B~ w|#rd] 16.3%, 16.0%, 15.6%, 90.1%, 90.1% - (Fig. 7 2 Fig. 8)

(5) SNWE .42 & ff + 6 f 2. $5 9% ofi o A1 (v | 17
d Fig. 9 & 1__r§ Ak E T W= od ke o & DI T hsadl 0 A
SNWE iz &| & 2_ 3 4v (0.25%, 0.5%% 1%) 5 3R d1 Frd | & "R ifi e AL 1L A5 28 eIl % o

(6) SNWE %} 3 g?ﬁ’%ﬁza‘&w L8 k28 Fg it e B
d Fig. 10-13 @3 & aed o & m;l%ﬁ»"f » B FE 7 SNWE A%
369 it ¥ total cholesterol 2 LDL I & & ¥ £ 5 > w ¥ 3# 4 HDL-C 2 5 i<
triglyceride s 7 & ©

(7) SNWE 3% "3 Frék & o0 7~ ¢ & 2 5 i e 58
d Fig 14-16 chig % @t 7y Tk 8 o d X 6 & ™ » § £ 0 SNWE
A% 3269 ¥ albumin & & B FH L > © ¥ M ALT 2 AST e F i

(B)SNWE HF "q ek 8 o0 v &3 243 23
d Fig 17-19 chig & @ oot i k8 o d X 6 & ™ » § £ 0 SNWE
25 R T“&”""%ﬁ_ﬂ_fﬁ‘i PR E e o A& S 0.25% 2 0.5% ~ 1% SNWE ¢+ 8 4
LPO ehg v A4k & 2 ~ 9 & (Fd]m)s B '% K 22% ~ 22%% 85% -« ¥ ¢ #& GSH
7 £ % 3 B catalase F 1 0 Ak & SNWE snje w4 b x4k 8 k& 0.25% ~ 0.5% ~
1.0% > P &g % = glutathione 21.6% ~ 64.9%% 76.9% > ¥ ¢ catalase #& = 2.4% -~
94.1% ~ 104.5% > * % 3 dose-dependent e33R % o

(9) MAZH At ABE SNWE $3 7 ek a0 fF+ 0 & 50

]

A6 A 0EE B B EA B FEIMEE IR 1 ) R AIRT R
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A TFR A H VAL R F TR AL LR HENY S € F
RS AR RS AL STy A & 4¢\Table A +fr é&a HFD & » % v
s LR LI ’*”ﬁm#ﬁﬁm R graE > @ A S A FIRR D
SNWE+HFD e & » 358w 5 T 5 2 gt i > 4aip] &% Pﬁ)&)ﬁ: SNWE * >
HFD 324 i %93 F o 3 5 4 -

- EFEFSEFE T AP RE s wmie 2 oxLDL £ Fr A2 {8 0 L% SNWE % SNPE

d B4 FR

I. £ &JZ SNWE $t§ i) LDL #7351 42 chim®e 5+ = 2_ 5 48
dnre 3 L e d® SNWE » kR~ % 5 1,2,3mg/ml > f# {&4c » LDL 2 5 uM CuSOy4
{63 & 24 /] PF > 12 MTT assay % I SNWE 3142 fm?e 7+ = (Flgure 20) > wiF A
Hes LR w2 A % it > 7 g I OxLDL #73 % cnfmPe v = ¥ 44 TF & aJd2 ih
SNWE #tdr4] » & ¥ 7= = A8 ¥ & » apoptosis (Figure 21) o 4% 12 DAPI stain %
flow cytometry 4 %] % > Frin SNWE £27 ¥ 12 $74] oxXLDL #7351 42 chE v w92 /%
= (Figure 22, 23) > ® H iz T & % 5 #r4] extrinsic pathway (caspase 8)% intrinsic
pathway (Bcl-2 and Bax) (Figure 24, 25)

1. 5 £ &J2 SNPE $¢§ 4] LDL #73l 4z enimie 35 = 2 J2 8
dme L 2 SNPE » kR A % 5 1,5, 10 pg/ml > f 164 » LDL 2 5 uM CuSO4
fs ¥ % 24 ) P> 2 MTT assay % 3 SNPE 5142 'm?2 5+ = (Figure 26)> 'Z DAPI stain
% flow cytometry 4 %[# % » fx 3% SNPE ¥ 12 #r4] oxXLDL #7342 (1 E v fm #e /% =
(Figure 27, 28) » ® H i T &~ w] & #r4] extrinsic pathway (caspase 8)% intrinsic
pathway (Bcl-2 and Bax) (Figure 29, 30)

111,58 £ £32 SNPE 1§ v 4] LDL 3% # 2 & ik o & ] i 2
# Figure 31 © 3 3§ SNPE JdZ m™? {5 > ¢ #r4] oxLDL 3% % foam cell formation e

ERER:
(1) #v% % pe 2 42 # K X B4 2. MTT assay

%‘T%Alley EAFRT RS TRF L% EREL A }i/rr’}m/r' m"fg;’-’-
MTT(Thiazolyl blue) 5§ ¢ LH;]M*" ® dehydrogenase iT#* H“#HB R 5 EX ¢ ShHho 28 f
r1 & 7 A% (isopropanol)#-’ §5 7% 11 > T3 ODseznm * Bl 2% ‘J& RSk o od AN ip] (R s sk
BB Eme e R T MR ’;ﬁ PR e g A o "m”é’r"ﬁiﬁ%/‘iﬁ’" e xR e
ERAGREFEKEBS > 4865015152253 +~35-4~45 5mg/ml SNWE’
BiniE S JRAE B ORE B2 RS E R AAHFRZ ST ¢ éﬁi-yz Wi e = g
BF 5P~ 27 (Figure 32) o @ flm? (23 R X B4 A8 PF{SF I > % B
dmg/mlek BT g mie D B o F R AT R B ER Ll__4mg/m17' o h
RSB AG @7 0~02505 1~ 2mg/mlSNPE » &S § 5 P24
2A8 ) PEISH IR ‘5'55’5? 5B E P4k 20.5mg/ml € & & im0 e = (Figure 33)
¥ Lﬁ&-‘t’-ﬁ%/ﬁ}i 5mg/m17 oo
2 % ﬁ} & (Wound healing)

% I & A1 % yellow tip s & chimie ¥ )0 - F i v > K Rwie BH i
4 o B3 & %Y 4 ~PDGF2 3% wmie il > L P4 ~0.5+ 1~ 1.5 ~ 2mg/mlde
FokE R MufthPDGF'rhi B2 T e B A i 4 PR A TP AT PEG
v B & (Figure 34A) o & 2 £0.5mg/ml¥s % -k 547 2™ > e B IR % § P AALST ]
rﬂ'F-’T ' Figure34B # B e % o T R A Y A R ER T F I 5B > 8 * 4P
Fen™ i B me B a4 o @ 402505 mgmlE R s F S5 o B
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s 5 P~4 £.0.25mg/mlak B T o ,T-*‘w?é 3 e e B4 IR % (Figure 35A,B) - ¥ ¢t
" SNPE? = #63 & = 4 rutin, gallic acid % caffeic acid:& (/7 7 » % % #F MLk R 1
Rutin~Gallic acid 4 2 Caffeic acidyeic § s L veim e o 2 18 4 o (Figure 36 A
z B)
3. Gelatin Zymography assay

MMPE - sgérdp+ Bag ) Rl 30 KR > 1 & » 5 8% ZECM{r i K %>

# ¢ HMMP-24-MMP-9 % gelatinase » it 43 & f#gelatin » 527 fm¥e b L H chl 4

ﬁflj > F@ ¥ 2 g d Zymography ] R MMP-2{rMMP-9 ¢z & 75 1k 0 & fw % w55 7}
A s fEac 4 o d (Figure 37)¢ 4 3R & PDGF ™ » MMP-2¢94 % & +* Normal
B A 209 0 A A > T AEF § B E B4 2025mg/mlk B T OE 2 F MKMMP-2g0
a0 e B A0.5mg/mlk BT o MMP-2e04 5% 147 1696 o f¥8 5 -k 5 4 0.5mg/mlik &
T > MMP-2en4 35" 147 2595 0 2mg/mljk B T 'E 1< 7 389
4. Expressions of Ras family

Ras A2 725 E - £ B ehe it v . v P A 4 £ FF vwme T3 o fmre o 1
ol LB, Fhere A K s A0 s 3R CHAS SRR EFEL R T A
Figure 38 » 3 3. > ¢ * PDGF {1 48 -| ¥ {5 > RhoA, RhoB, Ras, CDC42 3-v % L&
#2 Normal f.4p+* 5 ;ﬂ zgtﬁnﬁg fvo@ e PFRJE T 7 Ik & 0 SNWE (0.5, 2mg/ml) SNPE
(0.25, 0.5mg/ml) st ya »*% M RhoA, CDC42 ehig-v £ R > I ¥ ¥ 12w 4R i¥ Normal ‘&
— $ - m RhoB B& X ’ﬁ TR ALAIRT AP A A Ras v AT F KA
e 2 w4 Normal 2— 4k o ikfpimiz cnig % > AP a4k s B "y5 a4 (HFD)z
A LBt s A F o I AR ER I F A AL F T e £ T A e
3 o & Figure 39 ¥ % 3 » HFD /o ? & F A2 TS5 VEGF € % £H4 0 F Tk
SNWE #ri| ; @ &1 T ivim®e 4 {7 17 % 4p B 759 RhoA ~ CDC42 % Rac # HFD 27~ ¢
W4 > # ¥ 0 €45 SNWE #rHr4] (Figure 40-42) o
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Fig.1. Inhibition of SNWE on the Cu2+-induced LDL oxidation (in diene conjugation

assay)
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Fig.2. Inhibition of SNPE on the Cu2+-induced LDL oxidation (in diene conjugation

assay)
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Fig.3. Inhibitory effects of SNWE on the Cu®**-induced ApoB fragmentation
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Fig.4. Inhibitory effects of SNPE on the Cu**-induced ApoB fragmentation
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Fig.5. Inhibitory effects of SNWE on the Cu2+-induced LDL oxidation (REM)
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Fig.6. Inhibitory effects of SNPE on the Cu2+-induced LDL OX|dat|on (REM)

h»-dm“ -

9_ 5

28

) ¢ —

3 — JR—

o

@D E ¢

é - 2
SNPE (mg/ml) - - - 00100501 05 1
CuSO4 (10 u M) - -+ + + o+ o+ 4
LDL (100 g g/ml) -+ + 4+ o+ o+ o+ o+

16



Fig.7. Inhibition of SNWE on the Cu2+-induced lipid peroxidation in LDL (TBARS)
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Fig.8. Inhibition of SNPE on the Cu2+-induced lipid peroxidation in LDL (TBARS)
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Fig.9. Inhibition of SNWE on the atherosclerosis in high fat fed New Zealand rabbits
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Fig.10. Inhibition of SNWE on serum triglyceride in high fat fed New Zealand rabbits
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Fig.11. Effect of SNWE on serum triglyceride in high fat fed New Zealand rabbits
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Fig.13. Effect of SNWE on serum HDL-C in high fat fed New Zealand rabbits
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Fig.14. Effect of SNWE on seruni ALT in high fat fed®New Zealand rabbits
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Fig.15. Effect of SNWE on serum AST in high fat fed New Zealand rabbits
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Fig.17. Effect of SNWE on liver TBARs in high fat fed New Zealand rabbits
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Fig.18. Effect of SNWE on liver catalase activity in high fat fed New Zealand rabbits
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Fig.19. Effect of SNWE on liver GSH content in high fat fed New Zealand rabbits
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Table. Summary of Echo Findings of Liver imaging from the Six Groups of Rabbits
Group  Control 1%SNWE  |[HFD 0.25%SNWE|0.5%SNWE |1%SNWE

Group group +HFD +HFD +HFD

Echo

Finding

Echogenicity [No chang ~ |No chang  |Increase Decrease Decrease Decrease

of liver

Echostructue [Smooth Smooth Coarsening |Smooth Smooth Smooth

of liver and irregular
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Fig.20. Effect of SNWE on oxLDL-induced macrophage death
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Fig.21. Effect of SNWE on oxLDL-induced macrophage death (morphological
examination)
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Fig.22. Effect of SNWE on oxLDL-induced macrophage death (DAPI stain)
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Fig.23. Effect of SNWE on oxLDL-induced macrophage death (Flow cytometrical
examination)
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Fig.24. SNWE inhibiting oxLDL-induced macrophage death is via regulation of
caspase 3 and caspase 8
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Fig.25. SNWE inhibiting oxLDL-induced macrophage death is via regulation of
mitochondrial membrane proteins
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Fig.26. Effect of SNPE on oxLDL-induced macrophage death (MTT assay)
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Fig.27. Effect of SNPE on oxLDL-induced macrophage death (DAPI stain)
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Fig.28. Effect of SNPE on oxLDL-induced macrophage death (Flow cytometrical
examination)
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Fig.29. SNPE inhibiting oxLDL-induced macrophage death is via regulation of
caspase 3 and caspase 8
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Fig.30. SNPE inhibiting oxLDL-induced macrophage death is via regulation of
mitochondrial membrane proteins
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Fig. 31. SNPE can inhibit oxLDL-induced foam cell formation
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Fig. 32. Effect of SNWE on cell viability of A7r5 cell.
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Effect of SNWE on cell viability of A7r5 cell. Cultured cells were treated with SNWE
under different concentration for 24hr or 48hr.Cell viability were analyzed by MTT
assay.The data were represented as means *SD for triplicate for each group.

38



Fig. 33. Effect of SNPE on cell viability of A7r5 cell.
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Effect of SNPE on cell viability of A7r5 cell. Cultured cells were treated with SNPE
under different concentration for 24hr or 48hr. Cell viability were analyzed by MTT assay.
The data were represented as means +SD for triplicate for each group.
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Fig. 34. Cell migration of A7r5 cell were inhibited by SNWE.
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Fig. 35. Cell migration of A7r5 cell were inhibited by SNPE
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Cell migration of A7r5 cell were inhibited by SNPE. Monolayers of growth-arrested
AT7r5 cells induce by PDGF (30ng/ml) and treated with different concentration SNPE (0,
0.25, 0.5mg/ml).It were scraped and the number of cells in the denuded zone(i.e.,wound),at

indicated time (0, 24, 48, 72hr),to observe the cell under a light microscopy. The data were
represented as means *SD for triplicate for each group.
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Fig. 36. Cell migration of A7r5 cell were inhibited by the components of SNPE.
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Cell migration of A7r5 cell were inhibited by the components of SNPE. (A)
Monolayers of growth-arrested A7r5 cells induce by PDGF(30ng/ml) and treated with
different concentration Rutin(1, 10uM), Caftfeic acid(1, 10uM),Gallic acid(1, 10uM).It
were scraped and the number of cells in the denuded zone(i.e.,wound),at indicated time (0,
24, 48, 72hr),to observe the cell under a light microscopy.(B) Quantitive assessment of the
mean number of cells at indicated time (0, 24, 48, 72hr) in the denuded zone. The data were
represented as means +SD for triplicate for each group. *p<0.01, compared with PDGF

group.
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Fig. 37. Effects of SNWE and SNPE on MMP-9 and MMP-2 activity of A7r5 cell by
Gelatin Zymography assay.
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Effects of SNWE and SNPE on MMP-9 and MMP-2 activity of A7r5 cell by Gelatin
Zymography assay. (A) A7r5 cells were induce by PDGF(30ng/ml) and treated with
different concentration SNPE (0.25, 0.5mg/ml) or SNWE (0.5, 2mg/ml). (B) Quantitive
assessment of the MMP-2. The data were represented as means +SD for triplicate for each

group. #p <0.05, compared with Normal group. *p <0.05, compared with PDGF group.
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Fig. 38. Expression of Ras superfamily protein were inhibited by SNWE and SNPE in
ATr5 cells
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Expression of Ras superfamily protein were inhibited by SNWE and SNPE in A7r5
cells .Cultured cells were induce by PDGF(30ng/ml) and treated with different
concentration SNPE (0.25, 0.5mg/ml) or SNWE (0.5, 2mg/ml) for 48hr.The protein level of
RhoA, RhoB, Ras, CDC42 were analyzed by Western blotting. The data were represented
as means *SD for triplicate for each group.
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Fig. 39. The effect of SNWE on VEGF level in aorta arch of HFD-induced New
Zealand rabbit
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The effect of SNWE on VEGF level in aorta arch of HFD-induced New

Zealand rabbit. The arrows pointed red signals mean positive area. Data are
represented as the means *+ SD. #, P<0.01, compared with normal group; *,P<

0.01, compared with HFD group.
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Fig. 40. The effect of SNWE on RhoA level in aorta arch of HFD-induced New
Zealand rabbit
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The effect of SNWE on RhoA level in aorta arch of HFD-induced New

Zealand rabbit. The arrows pointed red signals mean positive area. Data are
represented as the means * SD. #, P< 0.01, compared with normal group; *,P<

0.01, compared with HFD group.
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Fig. 41. The effect of SNWE on CDC42 level in aorta arch of HFD-induced New
Zealand rabbit
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The effect of SNWE on CDC42 level in aorta arch of HFD-induced

New Zealand rabbit. The arrows pointed red signals mean positive area. Data
are represented as the means * SD. #, P< 0.01, compared with normal group;

* P<0.01, compared with HFD group.
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Fig. 42. The effect of SNWE on Rac level in aorta arch of HFD-induced New
Zealand rabbit
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The effect of SNWE on Rac level in aorta arch of HFD-induced New

Zealand rabbit. The arrows pointed red signals mean positive area. Data are
represented as the means + SD. #, P< 0.01, compared with normal group; *,P<

0.01, compared with HFD group.
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