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Atherosclerosis is a chronic inflammatory vascular disease, leading of
mortality and morbidity in many countries. High-fat and sedentary
lifestyle play important roles in the formation of atherosclerotic lesions.

Magnolia officinals is a Chinese herb drug wich have
anti-inflammatory and anti-lipid oxidative effect. Chronic exercise
training has bean reported that can reduce the production of ROS and
enhance the anti-oxidative effect which lead to slow to the process of
atherosclerosis.

Twenty-four male New Zealand white rabbits were assigned randomly
into three dietary groups for 8 weeks .The normal group was fed regular
rabbit chew, and the cholesterol group was fed a high fat and cholesterol
diet. The Magnolia officinalis group as fed the same diet as the
cholesterol group plus as the addition of 10% Magnolia officinalis . Each
dietary group was then divided into two groups with or without exercise
training. Those in exercise training groups run on a treadmill at 0.88 Km/h
for up to 60 min/day, 5 days/wk for the same period of time as the dirt
feeding.

Our data demonstrated that plasma lipids, oxidative stress, vessel lipid
deposition and intima thickness were significantly decreased in the
Magnolia officinalis group as compared to cholesterol group as well as all
exercise groups as compares to their non-exercise groups.

Moreover, the expression of adhesion molecules, proliferation factors
and apoptosis factors in the thoracic aorta were also markedly decreased
after exercise training and Magnolia officinalis treatment. Citrate
syntheses levels were also increase in the exercise group to demonstrate
the effect of exercise training.

This study to show that the role of exercise training and Magnolia
officinals may contribute the anti-oxidative and hypolipedemic effect
which there can prevent the formation of atherosclerosis
Key word:

Atherosclerosis, Magnolia officinals, Exercise training, Oxidative stress,
Free radical, Apoptosis, proliferation
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$ - &R B ( thd F]

BrRAL A - R NF A AR DRFEFN TGS
2olNA EAEG Mo R E A A Al F i Y MBA

a0 PEFERR R R E R R € i A PR ie 5 (1,2) AP M PR R T

+ & 3
(1) % = 75 Chypercholesterolmia) : 2 #& # 2. % i* & LDL ¥

@A N L e ol 1 (34) e

(2)  p 4 A(freeredical) * F]# % ~ & & B ~ AR P TA L 3
R4

(3) P asEd - Lk BRIXFALEA 0 bl
apolipoprotein E ¥7 LDL receptor 14 3% & ;% "8 1| 384 5 &k

AL () -

L S A - RS
T pPrEREERRT A ST A K (6)
- . & dm¥e & (endothelial cells) -

PR AT U RE L R AEER (7)) PR 7
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TAPFRE TP T2 B PR P S P RS e RlaE
i (8)  spet 2 thow F AR I ek ol A Ao &
F3

%b% F]+ (adhesion moleculars) °

S g AR A (intima): ¢ 2B R az B in

W

2 g B K (media): ¢ 7 T resnre (smooth muscle cells, SMC ) e

vk F R A (adventitia) © @ 7 %% 4 % (connective tissue) °

FoZ & i REBRUI2Z A48

R EIRA LA S A& e e BIFEO) ) A B AN A
fmrz K 7 v 2 % (endothelial dysfunction) (10,11) o [2]%g %% if e33) =
( fatty-streak fomation ) o [3]3k 5 ¥ & 22 & =+ (necrotic core and
Fibrous-cap ) 7375 = o [4]% #& T %k s sa s (unstable fibrous plaques )

R A S LER Al A
PR E IR LR PR FIL - > A F i p AL AR R RS S
oi# B (Sheer stress) ~ B 4 &4 Z 27 & 4 i B B N AL dmve $ IR F]
3 e R 0 B L hAF R Bk N AL S
(chemoattractant)(12) » ¥R fmre L FH P 4r o 2 F p L iz 7 50 4 3
pFElE . € RPN L ey D B PR 4 R - e i

%E% & 3 (leukicyte adhesion molecules) % p & 2 k% 4 <+ (endothelial
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adhesion molecules) 4 i3 4v » I ¢ K LDL % % & » p L e K > 5 1§
g A e koA Bla F oY o LDL % & 9 1.019-1.063g/ml
Ad % X 3000 B ratApL TR S e TE9E 48K 19-25 nm o A £+

¥ 5 1800-2500KDa = Fl3k a4+ > — 4 LDL A% fm % P et fT 8
& d LDL #% % (LDL receptor) i&m 4 f# 312 g * o § LDL @ %

T|REp F4EF A+ (reactive oxygen specles,ROS) % & (12-LO) sz #
P ,T‘ug &3¢ =~ 3 1t & LDL(oxidation LDL) » oxLDL ¢ i p A Jm¥e

A it B AR Y F] S i8¢ H % 3k (monocytes)iE > A dmve K T 4 S

% i fm *2 (macrophage) 2 i “,$ ox LDL> m 35 = — ¢ % %-72 /R %2 (foam
cells)(13) »

=~ Egimig e (Fatty-streak formation )

(ox-LDL) € fljcs # p L dm%e & 2 3% 5 chdb ¥ F|F o b4
MCP-1 (monocyte chemotactic protein) ~ ICAM-1 (Intercellular adhesion
molecule-1) » VCAM-1 (vascullar cell adhesion molecule-1) ~ P-selectin %
E-selectin % » FP¥ ox-LDL 7 ¢ %3l % @ 0¥ 3k ' # (monocyte)
v A ed G AR i F B L e T K (subendothelial ) — o
b k2 ek (cytokines) ° 4v Interlukin-1 (IL-1) » Interlukin-4 (IL-4) °
interfiron- 7 (IFN-7v) » Tumor Necrosis Factor (TNF)i& (7 % & F &

(12,14) ; & 2 HF LD g p AL e »7f 2 M-CSF ( marophage
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colony-stimulating factor) i & it & Ervfimbe o gk i3 5w ¢ B
PehErgimie & g B F i £ < 48 (scavenger receptor ) » ¥+3% ox-LDL
L33 gl E 4 0 A58 - 7 E R 2 72 K ¥ (macrophage foam
cell) + fii Migikimee > § Tt Frvmre > 7B R A &~
POEH 2 (15) 0 RisieRme 2 Tifmie o Pld PR B ZIPN TCw K
4 A5 = Fg850% (Fatty-streak ) (16) °

ZE P R R AR s A5 A A e e W F R IR 1+ o (necrotic
core and fibrous-cap )

FZIPFERD B e A $renB e ox-LDL A 2 * # @ R m
7otk A e B OE(1T) l%ﬁf d Interferon eni®#* > & ‘w2 4_w %
= o R AR g E A A A - B Y (necrotic core) Bt W €
AR T A B TR Y AR
BT fvimi R K2 0 BH I L g PR A
(fibrous-cap ) °
=~ *AE g gk o (unstable fibrous plaques)

Bbois— BRFE o o ARG AN RA bl > Hd T e
Rime s MR R I FH B A E AT E S s AP E
(necrotic core) 2 % # & 2 45 1- » Rl & A 4 # "% A 1L pr

(plaque) » 7= L & &5 J% #+ #% i (atheroma) ° ¢* P o g 0 V2§ F] 5 A
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tomBhg 2 g Rk FOFEHFN B DE R B AfERD T
g R AR ESHS Y o b T atim e L B PR (7
ZHHI(18) o A P | % ¢ EREM A > H D A
L FREZ L RGPS R F RSO RS T2 FE R TS

ST XN UL SRS RIS SRR R Y e A k]

&
|
ey
=
By

Fobo g g engrE s i (19)0 - HRE T A8
(nitric oxide, NO)% p R fm?%e — % i* § & = fix% & > (endothelial
nitric oxide synthase, eNOS)3 B (20,21)-

NO enZ 2 415 > % 7 5 F & (agonist) (£ % I} AL fm%e + 5
receptor F¥ > € & p 4 dmve N ATHEF B Ao 0 B E IR e CH4T AR
+ influx > 454+ € 23647 3+ (calmodulin) % & > it - § * §

¥ B

ad

&+pr% (NOS)» £ 4t — &4 515 (FMN / FAD ~ NADPH) -
# % pi(L-arginine) ™ #+4 4 - ¥ i* § NO ¥ L-citrulline (22)
21 NO & #H4ca T ifrewe » F 1 soluble guanylate cyclase »
% GTP #& 2 = cGMP -~ £ /& it T @ cGMP-dependent protein
kinase » & T jfrvimie vyt foo pE4dd BEELTE - i3 A 0 B AR 0 T

s g T R e g 3 efflux 0 oA A 2 i B
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(hyperpolarization) » i = 5 ¥ 4F3& % o NO f A #8p ¥ ARAR 5
- faFuif k& "% A i F]+ (anti-atherosclerotic factor)» ¥ j *
ARF DA A P E PG m R R E P TR e 2 s P
i AF EEF o R s Frd] (LDL) eh§ 1 > % Fou @ g By o

Mo B (23)°

I~

P g Ui ¥ A SRR e dlA BRI R sl T o
Fwed FLIRI-BARTIFRERI ST I Ao RT
KEAh - B F - F pd A ks (2425)

EEEHRT O pd AN FHEIMALKEY  wEFEF TP TR
TowEAgpd AR e R F0OF P
R BER F o e

[1] 5% DNA @ giit 2 i %4 » i + DNA damage °

2] B3k Fwmen: pd AesaFme it an) A7 & foiy hpk
Rz 22§ 0 0er > dRRH EEBE, TR (26) -

[3] & LDL 3= ox LDL : ox LDL 732 g d F 513 cfg Fi ¥
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it (lipid peroxidation) 3 40§ cPB B o Pq 5y L E - fap d FKoud
4 & J& (chain reaction) > &=/ 4% F I F®2p d A Chydroxyl
radical » OH ) sz # % = 7 47 {r?g Bk (polyunsaturated fatty acid > PUFAs)
FenpEst(double bonds) > 25 p d A€ il F A e ey AR R i
hE R o AR A befeigiaipd A (R )R F P AEF A
(ROO - )» &t 4 *iF i " W(ROOH) 2 ¥ — >+ % & foig "5pk p

d A (R D) BEHETI > RFAEF L 2 X EF L F T

roidieikinte X @ AR EGA 5 0 Ao -

pd A2 B8

Bpwme it g 2 cidity > - FHE 5 %3 taddzi sd o
¢ it423 1233 (superoxide anion » 0. .) > i ¥ it p d & (hydorxyl
radical » .OH) >~ 2 %2 5% * & (hydrogen peroxide ) > & # 4~ %8 % i+ &

WA E T AP AT S B g e B R

4y

> ¢

F_L
&

d
FAAERANRE P AQT2R) FALE A ) ABiEF tapd A
PR REAZAP LR DI Fpd Aopd A3 T B!
1~ 425 v g3 1 a O ZB3 A4 mpd & LRy =iy
ROUOTERFHAFHEEISERGT LT pd AEIFRHF R

AdHupd Ao EaHAFHEIFREST o
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2~ #% * & (Hydrogen peroxide, H:0») : 5 - L% % 2 H B » % 5 i
W BN gycE £ (4 ) 35 % 4 Fenton F /& o

GEF P e AN EEEE o AR

M A

NN
D
&

A

¥
W
\ﬁ'

i F pd AT BB ESRE R AR > AT EF
LR *F,‘r R RN .ﬁ,u VLT gL o
3~ & % pd A (Hydroxylradical, *OH ): # 31 & kik3 = :[1]
cO, & DO GiFsdp3+ Bt s 24 G2 O, S8 H ¢ FAEM LB
<+ & ¥f 12 e Fenton reaction * sm 224 - A R g~ g iy v
BFime > I € HPESE & AR BT PBHEF R @ Y KE
% Z o #Fuls €4cDNA P hpurine 2 pyrimide F# » iE & e R E
R
4~ % % (Lipidperoxide) : #« % £ ehp d A F B > HF 1 4y
Frierdsdepd & =5 T i ol
malondialdehyde (MDA) % - @ % * q i~ € E &P L ho F

Prph > Ed g S e g E = (29)

$TH R RF A RRBRA L AR
BRI A A F g k0 g b g A e s s H BT

it B8 d fwre &= (apoptosis) B fm e 3% ¢ (necrosis) @ B F_fm e %Y
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24 % (toxin) “73l4=ehB 2 o @ — ALBIPN €4 = A p ITHE > B A
SEE R R AR RHHRRLE VBT o FRIPN FLF R R S
TG o pod S R A S 4ot AR MDA B 4 o R
LDL £ 3| p d Zp 3k @& ox-LDL > »i&m 2 ofs Jr B " A - 350

2

A R8¢ enp% % 4is (4~ primary antioxidant enzymes 3 & F =
f8(Fig 18) : » % & (1) SOD ( Superoxide dismutase ) ,(2) CAT ( catalase )
% (3) GPx ( glutathioneperoxidase ) » /¥ i* & & 5 3 #F  [1]Fp 7 1+
FoF VR TR F RSB IS et F o ¢ 3 ¢ catalase frH
@ hpif CAE2 o 7 024 f2 ROOH -

(2)¢rald g 1t ) draalt fi - AT F 4p f- 27 (phenols) & 5 4 M4E
(aromatic amines) © & EAE P 0 A & hETAAM LY L5 5 ALF s
it f% % (superoxide dismutase > SOD) ~ %%+ ' < iF3 ‘¥ 2
(glutathione peroxidase) ~ i % i & catalase > v € F @4 F & o

SOD Hrti— 11 « Oy X HenfE > LR 1E* g # 30 iitagy pd A
2_ dismutation ¥ J& > #-+ 0, > #EH#H X 0,2 HO, 0 F il 4eT 0 4
PR P EREL S —EP R 30) -

® 0274— ® 027‘|—2H+ ----------------------------- 9 H202+02

3

SOD ¢ & teim®e p BB P INid > ¥ Ao = 4!

B

[1]im%e Fp chdg § 1 g% % (CuZn—SOD) » &34 $ — & € ch Cu’'4r
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Zn2+ R

[2]#44g ® edg § 1 fEAE % (Mn—SOD) » # Mn”

[3]imre ¢k crdz ¥ 1 A% R (EC—SOD) > d w B Ap et 8 = orfe = »
FF g EE E’v’ﬂCuHﬂfr Zn*" o

Glutathione peroxidase (GSH-Px) ¥ 12 #-:% & & 5 Glutathione
(GSH)¥ ™ =5 i feenGlutathione (GSSH) » # ¥ #— BiEF it 3 -
BRAABRLS T FY P FAFHMRIT PP EBEZ S -Ep
caralase * & & F % (heme) & w B 4p e =v H ~ o4 = » F]7 & L0,
witay 5 oo

glutathione reductive form(GSH) : % z:@¥ % [ dnig v 4 » F 5 —
SH A< triple peptide > & A #8ph 4 & 7 3 M 4ig L 55 5%
m¥ ¢ § FRA ehE L LT (v GPx chE B0 A 2B M E 0@ T

¥ & vitamin Et b Fefe g e < pd Anig d oo

N SRR, B b SRy L
# 4 ~#s (Proliferation) frim®¢ %= (apoptosis) #.s ¥
Tgvimie (VOMCs) s i e de?ipl 4 ~ n § LR R 2 B o B 5

BE& T+ (Fig:19,20) - 2% pd A &% VOMCs A2 7 Ipenf?
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o bldeAg ¥ £ €3 2 wfe R 2 5 H0: € 5142 apoptosis (31) °

“ ROS ¢ Sgrafs ke doripl it 2252 5 {1 proliferation fr3!4
VSMCs £ apoptosis ° ox LDL ¥2 m% 3 # (32) ~ ‘¥ F |4 % ‘m¥e ¥ =
% oox LDL B F " Fo BEARY i TF L Sdai b
(33,34) -

44T

\\3

RERA T ek A - BAFNPARETE 2 BRALY
Ten- BEEFZ > ARSFE T OEA AL TR E S NE L HHE
TR e AR FEFEE LS > A S BRT %%:f:m’?é Vi S
T L AL IR E R Er e L TR
4 Mihimre 7= (programmed cell death) o & iw?s - EAEP > 3
548 capase FlF 2 E FHFmw sl Frme k= o meE= €3 T 7
¥t % ¢ Wiksg(chromatin condensation) ~ DNA %77 = = Bk &
(DNA fragmentation) ~ ‘m#® 1= ~ $ A L i2 % ~ W% Eﬁﬁ‘ﬁ(cell
shrinkage) ~ 35 3F % &%= -] %8 (apoptotic bodies) (35H) -

mPe k= Ap M i 7)1 ¢ 4% Fas >~ Fas ligand (FasL )~ RIP ~ FADD---

o Fasl tsiedeoskm i R Fp AL ¥ FBRAZ2Z ) (36) H ¥
Fas = # Apo-1 & CD95 » £ TNF-receptor = b — 72% o § #fi k&%
HHA, N PE > P FasL § * £ AR > @ FasL & Fas 261> &

P2 %M % 1Y pro-caspase-8 b pro-caspase-8 # E A 0 F H A E
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iLis» g%+ 5 F M caspase-8 & {|J pro-caspase-3 ¥ =
caspase—3 » M ik » fm e % R e i T hmie F = o

yoob oo R2rime k- B4 dp M g 5 > MAPK (Mitogen
activated protein kinase pathway):it i @ LT » 4 & 4879 e
S E BT A F N Bk S BF o f we
RF ¢ Fraed £ FF ~wie i R ZO0ET o A FHFTRL
BERET PR TR > A AL BT > TR kF3EL i
Bamreyiph @i :2m 24 w2 2k B Ak 24 (native)
gy it DL g 5d 3 B R A B FPaRin 1t ERKL/2 MAPK & @ 31
Az T acimiz 3 2 (37) MAPK B /i @+ % 4 5 = i [1]5 1 Raf »
MEK 1/2 ~Erk 1/2 % gipcit Erk 1/2 5 L eni@ pe s » P Eajsa &
Ef Firmre 2 R o it o [2]% X - RS B {E b4 TNF-a -
IL-1 0P > i@ € 7514 TAK ~ MKK » #1875 i 75 it p38 MAPK 8245 < [3]
3] UV pest > AR AR SR > ¢ % 1 MEKKL, 4 ~ MKK4/7 > 5.
#& 1 SAPK/INKL, 2, 3 B A » 127 BRELTR| & A 04 ~ 3 X F i frimie

=7 gk 20 BEig (38, 39) o
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B8 A ERET Sk FAREP
E 4k ( Magnolia officinalis ) % & 5 " B4k » 5 * fF #
(Magnoliaceae) s £ & Aot > * LB A& W E B 4L - 2 £ 3w 1 s
B E I S RE S F Y AT R AZ AT S E e A
17 \;ﬁ_,ﬂiié:}é{«?;ﬁ’;ﬁ'ﬁ\*f FoFRTeE o AN N YMeF FE
i d o BARN RS BAE s B EANE s v 4 B4k o
EOAR RIS d& KRB 2 A o A FER TR 2 5 D B4EES
AR RE b SR D R R RveaniE R o BAldg 2 B4y R
Beenie® o HEAE G R RMEEY 5 4o g E ¢ FFHE
Bt R F L niopE F (40) -
E4bE i & en2 8= 4~ 1 5 Magnolol 2 Honokiol (45,47) (Fig:
21) e g Mg X (anti-inflammatory) £ 42% i £ 5 M >
A KA RIpFHEE SR B fAF R R0 TR
P~ U LE kg > #r4) neutrophil A% (41) - ¥ ¢ Magnolol
BFrdlPg H§ i 2% b a-tocopherol % 1000 & > & & 5 $2iq T ¥
(anti-lipid peroxidation) ~ ¥ &% # (anti-arrhythmia) ~ ¢
# W F & (anti-inflammatory) ~ 1t 7 »2/& (analgesic effects) ~
## v (anti-asthmatic) ~ #2pF# > (anti-microbial effects) »

fun o) FF Y (anti-platelet activity) ~ & g A iRl
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(vascular smooth muscle relaxation effect)~fwf rirt § it pZ
(anti-xanthine oxidase) % » :®&¥ 11 i%’-",f hydroxyl radicals
pedgenp d Ao ¥ 0 | sig UV BB ET3 14 end 33 R % (UV-induced
mutation)e ¥ HI A In vitroF B A SEH RPN L iz RS by
Mmagnolol># 125 »x*% i TNF o #7343 2= NF- kB #4172 % VCAM-1
2B hinvivoR B o L1 2% B FEAmAN A F L F B EHBL
0 TR %5 P /A% magnolol (1 ug/Kgbody weight ) 6 ¥ 2 {& »
< FRERT R (42) -

E4bv i< Blag? GOT~GPT /B 722 pd Aiv* > iy
Bg i Hiyrd ) MDA 2 24 & 4 ¢ a-tocopherol % 41340 & >~ v #
ForErdlE FERYAEFEAT0OR (43)rpt 2t B RGO
Bd R BE L2 T (44,45) » ¥ #r4) Cu”-induced LDL-
oxidation (44) » H ¥ E g »cdnd & > v uFrd|pd Aeg 4 o B
PE A0 Bloveid g BRI G T drdlAs BF tapd AL
(46,47) > #p coAg ¥ 235 p d A €4 FMCP-1 £ 3 > MCP-1 &
chemotactic factor » m 4 TNF-a ~ IL-18 ~ INF-v -~ endotoxin =
wpE o MCP-1 23 g2 3 » BAbgs & ndrq] MCP-1 £ 3R » %38 SOD &
catalase @ 4t 3 ROS ; i“f s FLE g e o BRAR 2 ROS R

& (46) > B4 ps B Mac-1 £ Ry 7 st BEFr4]H & BT > b4
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protein kinase K ~phospholipase Az~prostaglandin D:~ thromboxane
Boo H EAbEsdrdlaz s p o At 4 wavs 2NOF B - 27 adFp
Rime NOAR »#LAE pd R NOR T E% » ¥t £ ¥2cx NO

o g R PRk (47) -
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FRA A R FERRA AF A o RFT B AL
A EGRE B a8 M (48) BRA I g TG BN g e E
¥ ic 4 3 3 B (vascular dysfunction) > bl4e @ H % 3RAEF 2 =0~ TR
v e il 4 2 GBS s R AR T 2 e PR 5 BE(49) ¢

AOAHN LB 3 R T AP A mre 4R R & NO -
prostaglandin I (PGL.)% endothelium-derived relaxing factor (EDRF )

P NO B L a B E dRedphl o ABEY O NOS B =R
Bt ARANARER G P AL EEZ A ? o S fheT
1.4 5 %2 ¢ gapeuronal NOS (nNOS) A 4 5 NO ¥ # 3% long term
potentiation > ¥tzsfh 2 ¥ L 5 g iT* o

2. LB A e @ o endothelial NOS (eNOS) B4 & NO > & %
PR 0 eNOS e ¥ LM F% 2w BAE ~ F F TS

T UE R

¥k < £ 4 Lo inducible NOS (INOS) R & % faimre @
FJE hiie chEBErme v st @5l < 8 INOS chd R r&2m & 4
% ® NO» A Eviim EHHA 2 oz hi & 7% FINOS £

RBELF A WA EE G FEr Ml ®r o
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B4 v ptdg o GHEE R PIRZ 1S o RPRAR AT e B 6T
5 F EE 35 NO (hA 2 2 eNOS A F1& s 4e (50,51,52) » @ =
NO % eNOS /&g & 3 " MHPRad it A= csedk (53) > e f A A4
RECIFGRFPEFigpad bt > Rl g a2 2 INOS
& IR (54,55) > X2 B 5 I ApE g B - LAEF TS AL Blde
P-selectin,vascular cell adhesion molecule- 1(VCAM-1),intercellular adhesion
molecule-1,monocyte chemo attractant protein-1 (MCP-1) (56-58) = iNOS
(inducible nitric oxide synthase) =% % = m I FE B ehdk & > F1 L 3 ¢F
K BB r ARRES > 0 B H B LR P INOS € 2 s EARF
it 3 d < NO (nitricoxide) » NO FI&E F AR+ @ 2 p d
& (free radical) 775 3% » ¥ 2 se i b kpp B> ME T LA F ik
% o gt b 5 INOS & #RA I il AR Y S hd d 2 - > AT H
T INOS teds *% A 1 e # ehd T € 34 (59) > ¥ ac 22 B PR AT (v 2
FHEAUF DAL G Moa EERT B4 F NOAE M2 eNOS
12 R(60,12) ° 7 F F 3 A INOS ehd A & M e &2 80P 1L A
BB A o ML SEenS R INOS Fra BN~ fe BE B TR F AR A A
G2 %0 LAP O FIREIRA )2 G R HE$(6]1) e nitric oxide
NO)F #AR 5 — fAp 2 i "R F] 3 (62-60) » H & 5 5 T ifse

e~ el [ F AR F 2 RE C dr I E PR AR Y 2 88 - E AL
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B ehg 24 s e LDL ehF it 5% > 2 e T ivmie B 4 iU H
(67)°NO # ¥ ¢ &4|- & oxidant-responsive genes * |4 monocyte
chemoattractant protein-1 (MCP-1) % vascular adhesion molecule-1
(VCAM-1) (68-71) °
7 ¥ ¥ (acrobic exercise) #dp 7 & A PR f 2 4L eni@ e o H

e 21L& d TCAcycle 24 > & % 3% (anaerobic exercise ) B 4 &P+
B wRES > Ha £ 4£F 28 5E ATP-CP system % §Ufi % it
lactic acid system (F% fif % i 5t glycolysis) & 2 o wi@dpFw o g % 5L g
ST A E AR LE R R Rk R
Frw o g foEd b PR L A 2 SR 0 @ S f
5k % p&}_»ﬁ/ﬂ_ﬁmlmi v Tl BREPA S ARpA L RS G o0 B

€ HAu B AR e AEw g T EIFF 55 L g o

‘J&%\t

B T VLTS - BRSO L B ARG LT

ATAFLR T FHV UM R BEHE LR MR A R
GR DGR B AL e B F AR E i RESER T
AR SRR >~ R BRI A g 2 KA - Bl B R R
(72-74) » Iz (g2 I]%Iﬁﬁ A 'g R e ent gy (75-77) 0 » ¥ I

v Bk E R SR

2o g i@fa 4 (78-80) T g it i g

B g R R g it (81-83) 0 d A JEd EH TR
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GRRR S R UL o § ST U ST R SRl A
o B F SR G e a4 A R kT

F SRR S B PR Ry o SOUN- R T CEEY M

= A #PRE NO i B8
B FE R BELES T UFRGCEEFN IR (50T 1
B 4e NO ef#a 2 o § 4758 7 iy (84-86) ~ 7 1§ »cdk & 7 ¥ HDL
27 LDL &2 (87-89) »» €' MR & F 2 i kd R it
cytokines(&#]4e : IL-1 @ , TNF-a, TNF),* ¢ 3 4c i3 | 9 cytokines( &
v ! [L-4, transforming growth factor A1) (90) > I A & F 3R & PR 3
RAFH R T LE M AR H Ao B AREAR (91) A ¢ RIS
PR S Ao e p L e ie eNOS AR (92,93) 0 # AgEd Hf 4o
o R4 (shear stress) m & eNOS & Bt 4c (94) o & s in R 4 3 4c
pEiE 1w 4 NOS 4 & &% 2 50 ds PR 1 B3 2 7F o 0 g 34
SOD (95) % prostacyclin 83 (96,97) ° 7 G EEH I R2Z {8
W d % ) o R RERE TN A mie i F 4RE TS NO A B 6 P AR 4
(98) i R2 1oy H B NO 2 eNOS A FIL R €
BEdi4e o AR FER ) Ll SRR F R P 2 T 04 38 NOS

% endothelial cell nitric oxide synthase & 2 (ecNOS) (99 ) »
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ZEEPRET AL F RS L

2

% Zuker rat (faffa)® R ¢ £ &R FH 00 > 7 U Sep § 1
LR A Fyep 5% anfe buld (insulin resistance ) 0 % 3 4e % = )
Mo * 23 F L X R (100)° GSH 7 5 d @ de 20 32 18 5 *e o

AR HF AT P AR BT P4 (101102) 0 E2 BAEE
2R Rl R @RSV URET VRS Z GG F L
(103,104) » & Zuker rat 5B 7 X /i¥ > & X ]} PF O 8iFER D2 L
w34 SOD 02 3R(105) © 2 BEIR G ¥ g o EE T 2L 2

2V

e+ ~DNA~ b2 P B~ v Fa A4 e B d o e - BRE A
60-80% % ~ 4 ¥ € (maximal oxygen uptake ) R ¥ 5 & i & i
Edeow & (106,107)

¢ Streptozotocin (STZ) #7 3% % % = 4| # F i € B (Otsuka
Long-Evans Tokushima fatty rats) » 5B &@ & 3" 2 18 > ke £ 5 3
tv o fpPEgR TS b B 475k F i 0 T 17 indomethacine % L-NNA B
FEE BEG DRI AR E NOAZ i IR w B 72> T
FOREMRPEERE s Z B W g 2 IR E B Ak 0 2 RS G

Foeomt L ¥ Rl TG-St § ~ £ A R fde A 14 1 38 i engd

_J

5 0 H mRNA § £ &880 25 12 {5 0 B § 4835 % :K(108) °

NE
K
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VI FREBEL L F L > FlA0% £ 7 Tk GLUT4
e gLy dme o translocate > R A BIuR tmRe S0 FRE P8 5 2
Bz o RmiEd F S é;gie%;é‘ifu » B | 218 H > BpER N i S n
GLUT4 &4 &3~ s chtranslocate > B> 249 & & & df o034 (109) »
R GEER L L 16 L) o FHAE Y F RIS LF] 5
AR FREERT UL BET] S gy TR E - Bl
IRS1 4= IRS2- # = ¥ 5 B ferep e d 3L E 2 L B EohE £ )5
W2 AT A BARE Y endtd EE I RG X/iF 09 i) EEYTR
{6 48 /] F¥ > insulin  reptor v IRS1 &9 mRNA F 3 4e e3R8 % (110) » &4
By a4 A i@ &0 R0 A Flenk s 4 % insulin receptor 2 ¢k i
B i mfomtd @HIVROGPF/R X)) @R 16 B

223

-

*Evep RSI 39 FAMEF P LIRS2 3% FAMEL 2 o e
L IRS] & IRS2 31 # enPBBK i f3m s + 2 > @ ¥ > @d 7 %15 16 B /)
PERIE I > IRST 2T % > RS2 4 Ar§t R 27 i # ch¥ Bl4p 5 >
8258 IRS1 % 3T %% » & §_IRSI 514 ch PBK & (B £+ = 5 RS2 9%
MRz 4 s o B IRS] T % » e £ 7 5 PIBK ig 2 4rt 2 > 7 5
—fAp AR T AR BE R P R E R T BEL Y AL BRI
PR mordry o A i E@HDRT R IRS1 L § o F hig

Wk g F 3 A1L112) ©
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NN

Ed D RE4AT RS NO » 4 F]+ 2 B 58
TAmar RERVRAEZEAEPRERZ LA ESP L
P inE i 2 R4 Y G ek B(113-118) ASE A PE R 1S
T4 n F 4R B2 £ & M muscarinic receptors % o
»adrenergic receptors R#ic P HAfrd > Apfe e € H A A dmve b 4T

B+ 7 E (119-121) > #» #p eNOS 4 calcium-dependent 3 & % %

)

(122,123) > FJet p L lwfe P 4T3+ R R i &0 F 54 2 NO 9§

W RHFEENES (124)° - B2 PATHF RiIRG = e — 5

FITNS

dmFe bR AE G R~ 0 ¥ - Glmie pATAEG B H ((timE
sarcoplasmic reticulum ; £ # @2 % endoplasmic reticulum ) ¢ NO 7§ 2
FRATAE T R R M b 0 R dmap S 5 & -9 (calmodulin) % & 2
G kA d AT e R 0 BHRRAEA L NO - P
3 T piemie o B0 soluble  guanylate cyclase @ # GTP & % =
c-GMP > ¢-GMP #F jfrvim¥e p ¢ 7% i cGMP-dependent Kinase > @ 72
gl HwpEE Fr @ T F e 2 myosin light chain 4 BRI
A AL F 4RI G o c-GMP + T AL iE T i ie e Ca-pump
Tt el Lk B TP G R R E KA
535« @ NO 4 ¢ Pl oot 49ip i i (K -channel) » & 4742 /L

I 2

fmre thon o A& 4 e o 4k 1 (hyperpolarizatioon) © R T 4
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RerdTg T L E M @ Biore P AT ERE KA A2 L F AR
% (125) °
BE S ABERY A BLb pE A EBER2 S BT
89 3 ##% o ¥ 0 14 Pluronic F127 2 Fura-2-AM & £ % ¢ > & g B 23
T iainEz ¢ (flow chamber) » ¥ R A ACE ™ BB 0 ¥ 5% S 4080
FMEL A R 2 340 nm # 380 nm A & 2 o BRI & 510nm 2 T
PO AT F o L F T RF A (SxI0M) A e Ris 0 £ B
7 kR e fRitak (10°M~10"M) FH 4 5 F 458 2 & lwve p 4T
F A gE g ¥ mriaie (Cafree solution) % F 3 # o
(gadolinium-Gd™*-mechanosensitive cationic channel blocker)2 #F 3 4T 3+
W AvEL T o B 18 357 e M 4TS 7 B Bodp R 80 %4 jonomycin
BN enimie A 4 A g {80 4 » EGTA 2 K& e p 4+
73 &+ 380nm *c &k ( Aomax) £ )+ & (Rmin)~ *H 4 % CaCl,
35 e frdf g+ % 340 nm ek~ MnCl, p) 22 w22 1 Fura-2-AM
Rl 22 Fka @AERE o BEd ~ 2N [Cat=KR
Rmin)/Rmax-R)]B > ¥ Fiosfps + = & 2 & g 4Rk T3P 00 o
BRI ERERLE @ Fprteg sl 3 o9 4 &% L*g%?%EF),@
g 5 MIEF B % (logarithmically fitted curves) » = 4534+

influx 7% & € £2 NO e 3cH 4v 7 2 4540 B 12(120) ©
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B Wy R4 2 PR
WH P Rt apoE 4 % i) B o F FF Mo e ek
% » & apolipoprotein E-deficient mice (53 12 ik ¢ Ri@ &0 - H €
v HIEd - BRIFREAFEZ 7 E 2 6= eNOS 2 £ > & 5

PRRE I R AR (127) -

v )i*ﬁ FERDIGUPT UL g R T LB EA L FIRRN L e

ﬁ
&

(aortic endothelialcells » AEC) *# M % 1 B4 i T o G "R it 4~
¥ iv § A2 - & Superoxide 42 ¥ i 4 » H X f reactive oxygen species
(ROS) » A_tes ¢ P A5d NADPH oxidase; xanthine oxidase & 2 14
¥ (128-130) » ",f TEERNOE RPN T gEEEPN L e 4
3 #a o dtewn goaE (131132) - 5 A2 5 HRA
v F - ~DNA it 3% -a s g4 4iEFHRK
(peroxynitrite) ™ 2 § * F=v ¢ 7 4 fk 1wk (tyrosine residues) > i@
* ity 2 G B epw g A3 0 F peroxynitrite € A 2 AL F AT
superoxide anion (133-135) > @ ¥+ NO 2 & 7 7Lk o F it g i R4 2%
gt ¥ 1 %’% d Cu/Zn-dependent superoxide dismutase (SOD)-1 4 "ﬁ—: - A
.00 B e d T FRFEER TR L B AR B (136) P X E G RE
Pl W TE M BB B FlF (137,138) o - dnd MR -
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£ 3 4 = 3453 - Cu/Zn-dependent isoforms : SOD-1 7# # cytosol %
nucleus > SOD-3 73 = extracellular matrix > ¥ “t 5 Mn dependent isoforms :

SOD-2 % % mitochondria ® = ¥ ¢t it & + % 5 catalase %

glutathione peroxidase (GPx).p* & 4g 1 & F 7 iy i R4 2 f3f
PR 2 NOehA 2 5 5 % SOD i SeX 3> B € 5 NO &
>3 TR (139,140) o A FlsR P - F %5 SOD & £ SOD-1 %
g d-v BT 2z s NO #1424 chfg Uefls (141) - @3 $303F

A4 PpE Tl §H A SOD § B 04 v g @ Ey

¥ oo BURg A $59% SOD-3 & 1 (142)

2

s e RERT W) R e s st E i (143) 0 B
B o(l44) s A ggeant Fo g7 5 Ak (145) » B 7 it &2 i 4o
NO ené &2 4 it jafh g B > & BIB 8 7 i FEd H4 SOD 7 Bigd
e NO /&4 (146) » Afé * w55 § 3k i # (Yucatan miniature
pig) &5 1217 BEHIR (40-50%EH~4£5 £ ) T > R R
LS ER AL EL S N IR WA ¥ RIRE SR i
R4 BAER g A Bk L e IR H SOD-1 € PP AR 4e o
H s oengg i %3 (SOD-2, catalase)R|iZ 7 7 &g % i

ws &' SNAD(PHF pg A ensn AFAs S p67T™ 2 &, 2 %%
Fg it R As MDA 2 2w 2 2 ¥ 82 5 MFF -gip i
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ERK-1/2 e = o 3 % % e NOS ~ nitrotyrosine - heme oxygenase-1
protein R|X 5 P &g it (147) o ¥ ¢t éil?%# dpdt o 5iE 16-20 FE
TR (S g g o BB R #7% SOD-1 mRNA € < & 3
v m T NI EARF pd AAL > Furk N2 R
(half-life) » #i 4} A fm¥e #7518 chsF 3R F i~ Sk &% L it &

fe & SOD-2 ~ catalase ~ p67™ protein B]ix § % (148) -

A AERPIRE S PARS E CNORRE - RFFF2EF
G B PEFIB A S A H B URAL 1 B b 2 B aip L v g

B AT LS ER LM SRS B T A9 A B

‘?‘“

AN
@,\"
-

R IR Sen i ? WPEFR S LDLE £ 0 BoH g1 BiRk 2
HIRAEF € B AP FAME fintimal B G e 0 T LR R I D
BV IR € H 4o — B AEF F]F (P-selecting VCAM-1, MCP-1) % iNOS

T gt 2 vh s ¢ T ARRREG T i B AR F 0 AL G

=

GiEY RER Y RIFE L > d 10-004 48 0 i 2088 km/h FiES5%

SRS 2 18 0 Fr g G pRE M 31;?54;5:;2 SERA- P Y X

4

bl %’ﬁf o 4 N -nitro-L-arginine methyl ester ( L-NAME ) -~
indomethacin  tetracthylammonium chloride (TEA ) & 4%35& %] 5 e >
2 FEFE R AT A e F PR F BEZ G P },%g}lﬁ B A5l 42 e
B AR BERAT LB EA 2 No % endothelium-derived
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hyperpolarization factor (EDHF) #73(149) °

ﬁ”ﬁ'\».ﬂ-?m.l_?'i (S R E g BRI R T
X6 LB 2% FEFM S 0 5iE 24,60 FEH R (088 22/
PE S BSR40 A /R 5 X /3F) 0 B2d18g 4 7% (thoracic aortas ) &
#* L-NAME (NO #r#4|#%) ~ TEA (EDHF #r#|#]) 2 > (53 2 &
BEFIMR AR S 2 (0 R PEFEME CLDL AT g P EER 4 0 X 2 g R
Mo FprEdg T Az FARRE pooa B LG AR B R X
23 VA A F] S H - F v 5 2 EDHF 7 M ’“fﬁ‘*iﬂ R
4 3 6 FpF o EHFER EME M- LR FAR o X g MAEF TS
P-selectin, VCAM-1, monocyte chemoattractant protein-1( MCP-1) > % iNOS
F L E VR E MR 1 enA) A o 3 PERY R s s e
EUgNeS T 2\%5%)1%? UREN Lk L B 0 [ 46T LG

LU REEEY EREE S XL £ S SN

i (150) -

PR E N bd Lo A% 2% BEFMmAS 0 5 8 &
0.88 22 /| BFEE T2 (50 A ddy d + B % F B B2 mounted
- B4 4 % flow chamber » #+ % # PE-precontracted ' %

acetylcholine (ACh)J1 * &)= % B A4 2 PlEw B 675k F 0 T I PRI
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TP w7 bR TERRREA RS IR E PR g R e R
BFEFE ~LDL 7 € 0 2 F A - intimal 3 5. I3 YE A 2 0
PR AT 7R RS P ER IR S e ARMEREH P 8 4Pk
FRZ AL mre AT H4e > VA 2 NO 7 APRE o i@ S dm g+
FETG g RAATH S B RS el G SO 2L G0 E e
SE T g PR Bl WA WH ST A g 51

i R R B 4 (15D) ¢
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ARHLRT T G Kotk E B A CETIMA A H Bk
b go T L3N] P REHDRE b r Bk s
G2 foiv e BrRA B TR ARF TS R L% R T
A B RS A s U E R AR L4 o B AERE R
e BAbY Eepide 2 180 AT H o § e e s Ji
FIHcdig Pt P R e A 2 o PR REORA 1 T
S E e LRERG v Ao
(1) s %50k R ehec g o

(2) =g B a4 o

(5) mm 2 ~ = WHlz 5 m% 3 A TR RERE -

(6) 34zt FH 2 ~ = 4] Lgd PARETIF o
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£z FmHEES 3
F-8 3 RHE
A &RE
Rotary vacumn evaporator N-11(EYELA, Tokyo, Japan)
LRIEE
pd & & 7 & Chemiluminescence CLD-110 (Chemiluminescence,

TOHOKU, Kawasaki, Japan)
32 % Polytron PT3100(POLYTRON,Luzernerstrasse)
-k 14 Water bath(TKS, Taipei, Taiwan)

.o % (Beckman)

fhdg B P T3+ (C831; Consort, UK)
g% 18 (Model 110001; Boekel)
Mg * T (GR-200; A&D, Japan)

4 35 K93 ¥ (Minipore, USA)
A2 8 1# 3o % (himac CS 120GX)

Shaker bath (BT-350; YIH DER, Taiwan)
Az 5 A B2 F B Sonicater (MISONIX, Farmingdale, NY , USA)
ELISA reader ( ANTHOS-2020,Salzbrug,Austria )

SDS-PAGE & 7 # £ % (Amersham, UK)

-0 FHF T A% ¥ (Bio-Rad, USA)

- 40 -



kg1, Water bath (TKS, Taipei, Taiwan )
2.5 A 45 & B (Alphalmager'™ 2200, USA)

A d A & 47 &k Chemiluminescence CLD-100 ( TOHOKU, Kawasaki,

Japan)

B #i#

PVDF #& 7% % (Minipore, USA)
F % (Kimble, USA)

3 (Marriefeld, Germany)
s g (F B, Taiwan)

X-film ( Kodak,USA)

C #41
Acrylamide/Bis (# &, Taichung, Taiwan)

APS (Ammonium persulfate; USB)
Bradford reagent (BIO-RAD, Hercules, California, USA)
BSA (Bovine serum albumin ) ( SIGMA, ST.Louis, MO, USA )

ECL kit (Amersham, UK)
Ethanol (# B it 1, Taichung, Taiwan )
Glycine (AppliChem, Germany)

Glyerol (Scharlau, Spain)
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Hydrochloric acid (Merck, USA)

Methanol (# P* i+ 1, Taichung, Taiwan)
Paraformaldehyde (# P* i 1, Taichung, Taiwan)
Protein assay-Dye reagent concentrate (Bio-Rad, USA)
Protein maker (Amersham, UK)

SDS (Sodium dodecyl sulfate; USB)

Sodium chloride (Scharlau, Spain)

Sodium hydroxide (SHOWA, Japan)

Sodium pyruvate (GIBCO, USA)

TBA (2-Thiobarbituric acid; Sigma, USA)

TCA (Trichloroacetic acid; Sigma, USA)

Tris (Tristhydroxymethly)-aminomethane; Pharmacia, Sweden)
Triton X-100 (USB)

Trysin-EDTA (GIBCO, USA)

Tween 20 (Pharmacia, Sweden)

R g v ks (% i#, New Zealand)

&g 32| (Kodak, USA)

732 (Kodak, USA)

-4 -



- &y
(a).abti-SOD-1(Santa Cruz, California, USA)

(b) anti-P-selectin(Santa Cruz, California, USA)
(c) anti-VCAM (Santa Cruz, California, USA)
(d) anti-Raf-1 (Santa Cruz, California, USA)
(e) anti-MEK-1 (Santa Cruz, California, USA)
(f) anti-p-Erk(Santa Cruz, California, USA)
(g2) anti-p-Erk(Santa Cruz, California, USA)
(h) anti-p-Erk(Santa Cruz, California, USA)
(1) anti-Bcl2(Santa Cruz, California, USA)

(7)) anti-Bax(Santa Cruz, California, USA)

(k) anti-Bad(Santa Cruz, California, USA)

(1) anti-FasL(BD Biosciences, USA)

(m) anti-Cap8(Santa Cruz, California, USA)
(n) anti-Cap3(Santa Cruz, California ,USA)
(0). anti-bata actin (abcam, USA)

(p) anti-eNOS(R& D, USA)

(@) ant1-XRCC1(BD Biosciences, USA)
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g ® 2 ;]

anti-mouse IgG (horseradish peroxidase conjugated; Santa Cruz, California,
USA)

anti-goat 1gG (horseradish peroxidase conjugated; Santa Cruz, California,
USA)

"8 Ag ¢ (Sigma, ST.Louis, MO, USA)

FF e+ 8w (54, Kaohsiung, Taiwan )

B+ 4 2 (Magnolia officinalis, 1%, Taichung, Taiwan)

B b5 % 5 1 Magnolol standard #%5+; Honokiol standard 2 3+, Taipei,
Taiwan)

09.98% Methanol(TEDIA, Fairfield, Ohio, USA)

F % 4 &5 (452 > Shalu, Taichung, Taiwan )

Lucigemin ( SIGMA, ST.Louis, MO, USA )
TBHP(t-Butyl hydroperoxide) ( SIGMA, ST.Louis, MO, USA )
MDA = # % (Malonaldehyde Bis) (SIGMA, ST.Louis, MO, USA)

CuSO«USB, Ohio, USA)

DTNB(2,2-Dinitro-5,5-dithiodibenzoic acid, Merck Darstadt, Germany)
OAA (Oxalacetic acid, Merck Darstadt, Germany )

Sudan IV (SIGMA, ST.Louis, MO, USA )
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S8 R %2

1.E %

AR CBERGEL FHTL OB L0 4 New
Zealand white rabbit) » % + 9 4-63F + > B E G 15~2 27 - AR
RFEF-FRREP? oo » 3208 23 PEIfe T8 - T
AR - X' Lr e RN E 12 FEREIMES > FF 2
B 2543 °Co =* R &g (50 g AL o AR "4 o B4 F LA = 6

Eoo—- H 3 B8 (p=3)e Ak Nd4eT

A

~

— % @ # & normal diet (Normal diet : N &)

N
~

2 1 & & normal diet+:& # 2" 3 % ( Normal diet+exercise - NE %)

Iy

N
~

Ji

D& q 0.5%/% "2FEE 2 10%/% "q 04 (high cholesterol diet

Yl A&a 05%% PEHEE 10%% g a8 & 0" e (high
cholesterol diet+exercise : HE %)

512848 05%% "2HME 2 10%®8 & +190 5 4Hfe 5 4 2 (high
cholesterol diet+ Magnolia officinalis extract : HM &) % = %= 4 8 0.5%
BERAME R 10%8 a1 90 5 e F b 4@ #p0 s e (high

cholesterol diet+ Magnolia ofticinalis extract+ exercise * HME %)
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238 B & d P N

fodd F- FRNAASTZ 05%% PLHREE 10%B gt o &S 8
o gt 3 N H R ) SR B R A e B EFIRR AR R
AfEBAd > U O5% T R A - Aok o g kA AR o Ty
Weih 60 C 5ok 4-6 o] B 0 3 05% T FRITE o v N AR F R
Lk B ESRAEE 0% £ 4> 7 8% W E 05%%
g @ H 2 2AEN LN Y 0 B~ AR Bk e g 4

6N ACHERERT o

3.8 47 38 & " PSS

Boo FEAFAN KT NEA L %Y 10 A4 PRARRZ
(s faHh Shdie - FEEWRALIFI L6 HY FH w52 0
¢ BiE® I H-at 4 A (endurance-type) @ % B 5 60~T70%Voums * i#
A& 0.88km/hr (Chenand Li, 1993) > — 3273 5 % » s 4 8% > 1= ¥
B 10448 23 % A~ 604 0 B ipdlemE X 3k b
WA 10 248 R FIE e Ap e R 2 T (Fig - 22) -
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4.9 BYUH

E 4k 4 % )00 Kg » # /B Sk 2 5 % 0908% 7 #

(TEDIA,Fairfield, USA) % i3 45> £ %3 % > S § EpH 2 @ fei2
oo BRI A R RIESEE 507 C 620-640 mmHg 48 Tm R o 4 d3n
AU R E 0 FAE L 680 mmHg o g2 A T pRE I8 kA 0 R Y
PEELSOCHEEI A T EAF A T E R F R

TohEn20C a2 285 20Ke 2 #F97 F3[4 2 7P o

s B NE Y 7RF N5 10% £ ¥ b 538 HPLC
A 47 21 % & (Magnolol standard ~ Honokiol standard ) v* 2 5 >

FEXH NP R T F F oL o

i * iR % £ K LabAlliance = & »Model Series III* pump/UV620° UV/VIS

Detector °

R 47 4L ¢ INERTSIL 5 ods-2 4.6%150mm

# #4p * 50%Acetonitrile > 0.1%HsPO: in H:0

g 0 1.0 ml/min

A 1280 nm

1. #% % & (Magnolol standard ~ Honokiol standard ) : #=B~ Magnolol standard
3.7mg~Honokiol standard 1.9mg> #r » ® f% 7ml i% f%{s > 47k 2 10ml-

Wit o A ~E S 20ule
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2. BAb it Bl g fEBA R R 02443 g 4o~ T FR 35 ml B R 1S
bek 2 S0ml o ERHE T o it 5 0ul
3 B A BB R R4 R 00851 g0 4o~ T R 35 ml B iR 1S

beokE S0ml gAY A2 5 20ule

BESE A1 OSTIFHE S ED ok A B RY Bl 157
A T AR s 3 g 60 C Fg i 4-6 ] PF > 3 OS%EIOH 4% -
VLl b B ZREERR TN 0 B 7R SRR E 0% e 7
B EEEE 0SRPEFRE > R E 2 XA Y o BN R
TS5 C~60 0 EBfs i~ B g ¢ B cndeiil > Poid V)35 5

ATt o A4 CiHRFd o

oA foF LG 24 [ pF o R A FR B0 6 20cc w0 ok

FFEE N AL FLRRFLE A CHe 1S8R B

r

o Fa 80 Ceo T RY ZWEHM S Mg - 8 B A

B MR A G b A PN R RAE A L R LR R -
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BRI e 2 B LS A2 (8 080 C kg i o F
B BoX) ] 24 g s 4o~ 0.5cc Tris-sucrose buffer - 1% 32
Fos el 2 T BSR4 C~ 4000g &t 30 4 48> B~ L
Gt o SRR Ak e 2 {8 P i 200 ] 4e >~ Luminol 100 ¢
12337 CxA 1044 2 pd Aoty » LRI 100 )

‘e » TBHP100 wljgegiesip d A2 » Rl 1000 ) » v # 4
fspd AE 0 Ly FTRETTEDN Tad AipiE, =5

dAME/E R TR

7 & # MDA(malondialdehyde) z £

BHREBL RN REFE T FRL 4@ C13,000 rpm ~ 10 A&
&) o P pi T L ow jp(serum) 0 Beok i 251 4e r 2541 60Mm
CuSO: 2 225u1 = = k- E393 fo gk g » 37°C -kipth g v
4] pF o £ 4 » 0.35ml 20%TCA 2 0.35ml 0.67%TBA k & ¢ 2 ik -
R R SIS WRIEI 6T CRIFHES L3044 R F
A4 F IR o B L3 (Z R 10000 rpm ~ 3 A 48) 0 B0 R
A4S0 nm A R B EGEE I 2 kR MDA 8 R s 4R

o F rmpE N T D MDA KR -
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8.1% ¥ fs & = f% % Bl = (citrate synthase activity )

Wb dh 18 BT st B gy (soleus muscle ) 0 4 PBS ik g 2
{5k 580 Co Bl TP F2B~ 0,1g 7% & > % 4c ~ 5 3 MAF 0.1M Tris buffer
% 0.1% Triton X-100 & &7k » &M M3 i k-le SRR > 3t 4

Caes 15 A 4815 » B b iRkt 4 Co BB P& B 40 » DD 7k
DTNB ~acetyl Co-A~ Fifik » iR 393 2 (84 T B B ¢ 3% r kiR
P LBE 10 A48 BFIEE T fvr OAA T iedrH #iciE -
FRSA&2 (8 jethbts— Bhlicie > £ » 233 5 0 8 e >
12 F 47 soleus muscle citrate synthase activity ( # == @ ¢ mol/min/g wet
weught )

A8 IT(F ot BhficfE-de » OAA F BB HE) 220 (6 &7 p A

Ml)g /51‘}’5 EL&/S

0.Sudan IV g~ = .4 4

Sudan IV 26, P oK gt mib b @ A4 ke d o 17 g3 T

iR e F A b oplaque 5 BB E 0 R T F B AR
o foF AR 1S B A FRa 0 L PBS k2 8 o %—xﬁ;

YRR S AR s B TR o 2 s 296 Sudan IV g %4

> £ 2~ 100% ~ 90% ~ 80% ~ 70% ~ 60% ~ 50% Methanol p i3 % >

-50 -



£ PBS it B fs T H g g B BB AP 3 AH° ' Image pro plus
g A

2 (B R TR G R ) $100%

10. HE #& A % -# =% ¢ (Hematoxylin / Eosin staining )
A g2 BT intimal thickness 57 0w B BRI 4% ¢ (L RlAE B

# (paraformaldehyde ) Bl & ff k2 {6 » M B -k e @ E g o> £

%

PR R w g BR B xylene ~ ¢ g (Btok 100% —95% —85%
—75% )~ = =& -KiFi® e » Hematoxylin % #/#ca ~ = kifse o £
2 oeosin 1TH Heh > £A4F S (® ok 85% —95% —100% —100% ) -
xylene » # s ¥ 12 glycerol gelatin 3+ 7 " 2 EH F &7 > LR
Al o LT EMET BB > BAP T Ah o 2 Image pro plus #r4E
T

23 D (PMEH B G intimal thickness area / E £ f# lumen area)*100

%

112 %9 Fa3
Boiga d % K 1% 2 & 0 de » 500 1 Lysis buffer » 11 #* 325 % #-x

¥ 3F % sonicater #-dmre Bk kw = o ¥ A 4CH (13000 rpm
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10 A 48) 0 B i > 17 9 R &k 020C o

© Lysis buffer fie @l = ;2

oA RS ER Ak R Mg/ £E
Tris-Hel (PH:6.8)  |6.25M 0.5M 5ml

SDS 2 % 10 % 8 ml

DTT 50 mM 0.3M 6.67 ml
DDW — — 20.33 ml
SR 40ml

12.3%-% 72 &

2O GG FEMAER 0 E RS- 1 Fd FHRE AT

RPET A i (e B AL T

A.4e > ER|

3 F k& (ug/ml) DDW(uD 0.Img/ml BSA (1) |Baradford ( ¢1) SR (ul)

0 800 0 200 1000

5 750 50 200 1000

10 700 100 200 1000

15 650 150 200 1000

20 600 200 200 1000

25 550 250 200 1000

Sample DDW (ul) [Sample Bradford (ul) |&## (u«l)
790 10ul 200 1000
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2 #- ELISA reader B5#% 30 4~ 48 & B e » 12+ 2 &) > & wlid) 0~25
(Lo/ml iR Bis s R L gk E R F B Smin F BEAE L B 200
w113 96 well plate ® > FU* 590 nm i & B 2%k (@ o Bk (@ 2 pF
SRR AEG 3 EATC Y RN kR SRk R FEA S
BB T RNAEF R A2 o RTEF E>0.90 0 & * Excel 388 4
D30 FHRER ENARRR DS F N REIRRE() T R

N 3-0 FRAR(png/ml) e

13.39 § 2 #* (SDS-PAGE)
PR e AR T A o

T & % (10%Separation gel) [+ & %% (5% Stacking gel)
EN -+ SR -5E BFE
DDW 475 ml 0.5 ml 3.04 ml  |6.08 ml
1.5M Tris(PH:8.8) 2.5 ml 5.0 ml — —
0.5M Tris(PH:6.8) — — 1.25ml [2.5ml
10%SDS 100 u1 200 w1 501 100 @l
40% Acrylamide/bis(29:1)2.5 ml 5.0 ml 610 1 |1.22 ml
10%APS 50 kel 100 ¢1 50 1 100 1
TEMED 10 ¢l 20 ©1 6 1l 12 ©l
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Afe TR F RN IR W R FlRD T B UFR R "T_ H )
Foe LRI bk RERFY 30 A& BHEIFREL S 0 der
B 5% 0 3~ comb FHRE K 30 4 48 0 #-comb P~ fs L * DDW ik
well » #3042 » & A M %% Running buffer °

loading sample # B > £ 4cd (95C ~5 ~48) = g 3tk 4 4r 30
Fy 14+ o - Marker (6 ¢1) 4 sample (18~24 1) loading ¥ well p >
BALE T T AT R o Tonde™ 1% 100V 88T A48 40 ~ ~ 120V &
30 4 ~ 150V 88 20 & > B3 Marker ¢ #3553 s BB k o 2 {585 i
35 FHA L PVDF W Bk BT KT R r 01 %
Commassie blue & {7 3¢ B A 4 o

14.% * & ®;2 (Western blot)
#-§5 % 1 SDS-PAGE ™ k& % BT > 274 F - PVDF membrane B 5 +£
* Methanol ;& 30 #j @ ¥t 3V kBB i dv FF - BF XA &

S g3

EA T A AT

G R g % T (+)

& AW

Filter paper
PVDF membrane *% %8 (gel)

Filter paper
& AW

i (-)
2Rk

S R Bf ez & > 2T Transfer box » P ¥%717% Transfer buffer
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FHEIF B AFY o AFACHIERE - T 0% 2100 valtage
1 /] P o #-3&& {& 9 PVYDF membrane *x > 5 % fat-free milk % &
bloclking 1 /' ¥ » 0.1 % PBST ‘Jﬁ“ijﬂ 10 248> £ 3% o4 membrane 3%
7 F - spadte B > 4Ckda R BIE R o B2 membrane %
» 0.1 % PBST i 10 # 4 > & 3= » #-membrane > 3 7 = &in
Bt ®Y > FRE* 1) B membrane * » (0.1% PBST 7%
044 £3% TPLA® AL  BLIY TAR -
AR IARBCLR &Rz F e 1 240 £ 3 memgrane %
>~ BECLR &P X3 448> 44 membrane * ¥ **F P 2 3 FH 245>

RELS AT FFH® datirde Ry BB bk TR

N

ok g L SRR R R B AR F A B

Ponceau S % ¢ : i /% {4 ¢ PVDF membrane ¥ M4 Ponceau S % ¢ 20 A
48 > £ 12 DDW M-k 2 3| band J1 3R o

Membrane % 7% - #-/& % {4 “d3membrane ' 0.1%PBST 10 4 452 =% » %

> 7 0.1%PBST sh# 3 % 4C 75 o

Commassie Blue % ¢ @ 7 1% kiplorfgid »c% » gel £ DDW i
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15 4 4 > 4 » Commassic Blue # & 20 4 48 > ¢ » destain buffer 4%
e > T% ‘}?"’K‘}"Ft“}%ti ‘}'};L *{&ﬁband 65 A 12080 C~ 120 4 25z o
 Ponceau S % #|fe fl 4T -

0.5g Ponceau S #r 1 ml 7k iz i (glacial acetic acid) » # & 4 DDW |48 f#
100ml °

*Comassie Brilliant Blue R-250 iz %] * j*

IS BYROER A kR Wi/ L8
Comassie Brilliant| — — 025¢

Blue

Methanal — 100 % 45 ml
Acetic acid — 100 % 10 ml
DDW — — 45 ml
B 100 ml
*Dstain buffer ;¢ & = 2

o BEER A7k R i /EE
Methanol 10 % 100 % 100 ml
Acetic acid — 100 % 70 ml

= =R — — 830 ml
SRk 1000 ml

14,5031 A 4




F % % % 11 unpaired Student r-fest 3+ & & 47 o Bedp F % 12 mean +
SD.2 7 &35 #ciE o x4 7 P<005 > 5 g AR o0 > R 8

0 F3R3E (39 FLAMBAE / B-actn 2MBAE)

e

NEY
=

E S
=]
el
i}
AR
i
)\m
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Fop R FA LR 8 pd  E e o

P 8 FRBEBmAS EFPRE A ERP LS 2 LR

AT R > SESEAR L FlR e B RRLE WE 2

fflscF m AR o BT L e A bt AP IR B RAE 0 P A

b
7

o8 I 3RFMBAS - EEVRE BAERFFL I LRE L ESD
¥ % (Table 2-1,2-2)
| st M %A 3% (LDL) » & (Table2-1): T ¥4 6 it
BiER e PRI ELE  ANB K FEAMS i
¢ LDL P &85 4 2 7924110mg/d] > fe R4 Fe o %]t 55 i 8 #5332
o RIF F AT L 470419/d] 0 RS EE AP AES Eh RS H T
io T O358424/d1 0 F R PEL AN R EE DS A L
o % BT o
2. tex % HDL * & (Table 2-1) : B "2 Fft 2.2 F "L FfE e S 4h4k &
g B A ApHE

3. tem ;% TG (Table 2-1) @ ® *2refit fe t = 2 271+ 34mg/dL » P & v
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HuW g ¥ g3 e F A S (54 F i ww] 137417 me/dL

4, tx % TC,Total cholesterol (Table 2-1) : L% 3| & s % ¢ LDL 7 £
st DR AR EEER P2 TPl RT &2 LR > ANE
NG BUEEMGS 0 B TC P R 4 2 1366+ 66mg/dl
AP ] RSB E R IR (S 0 BT 5 2T M T 1061 79/d1 0 A&
SR AER eSS T T E D 200454/ 0 T L I pEIS B
th2 R PP WERRBZE Lo Bk o

5.%x 7% GOT (Table 2-2) :

TSR EEEREZ PRI AL R AGHE N TKIBE

FEgfe c Hop? GOT P A 4v 3 258452 mg/dl > 2 B A4p fe %] 235

WEEH VIR (8 BT F T E D 63435d] 0 RSB B A S E ST R

3 174425/d1 > %5 BAb 2 E@E G H T oA T F T 55422/dl -

6.7 ;& GPT (Table 2-2) :
THE GBS ER P VR AL B ACE A &S FE

FEEte 0 B ? GPT PP A M 4v 3 189+5mg/dL » fe 4P e %)
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BEH VIR BT 4T L 6THIL 0 BB EANSE ST
3113150 > %3 B4k 2 e A 56T % 3 31411/dL -

% GOT~GPT B %87 > A 8 B EFMASZ (3 > 7 it
gﬁl’?ﬂ_“‘a}k};}@ US4 #%fil"{};[@?%’gg} Bavv BEEALZE E

m 3 ATEC

oMy L BEHPIRI P FD o

FIO I BRFMBAS EHPRE SAERSFEL I P AR
HEL & F p¢#% (citrate synthase activity) % ~ %€ £ 98 48 (Table 3)
R A ER B R PSS EH S Ew s H gt p g e (soleus

muscle) ¥ RIFFEESFEZ ALY FRATFERIFRESEZE

e & BRFMRAS CEFVRE EIMERFEL IR §F 1
2 4p #-MDA(malondialdehyde) %2 8 (Figl)

THEESHBREEER e PRI E LR AGE RS FE
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HEg e > B a5 MDA 7 2P A3+ 1 164210 7 mol/ml » 2 &4p

2

Ples pEER IR BF 50T %1 8747 n mol/ml @ &35
WEANEELL > TR 6917 mol/ml 0 RAEITEAFE 2 EH DURIS
HI ™I 43827 mol/ml > ¥ AT FEHIRALT ¥ U E M i
L TRE = SN ) g iy R AR 5 Sl QR i (i 5 O B L L A e

B

FI8BREFBAST EHVRE B ERFHEL I 9L 6% §
%3 dpth-p J AR FFig2)

i adEdEpd A7 E 164424 FR count /mg protein *“ ¥ PR 2 X >
EEEAFERIBIERAMRGS  HgaidiReY pd Rz e AT
838450 FR count /mg protein » & &4 b o %] & S EH R (5 0 B
¥ § AT "% 3 522453 FR count /mg protein 0t i B4 L E (S 0 TR
3 487458 FR count /mg protein » ¥ E4H 2 2 @ H IR H T T
% 3 385+13 FR ount /mg protein®> ¥ L &3 F& 2 g ¥ 14 ' M99 A4

e BTN LR FR YR T IR L4 51

¥
)
il
=N
g\
9

S Bt Rng  F]F SOD-1 &9 F 4 R4 o
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¥R EIBRFRAKS EHVRE BRSSP EHL IR
%3 (SOD-1) 3v ¥4 RE 8% (Fig3)

2

oy

g g_%/ééﬁ/?

® 353174779 P &t H 4t e

(SOD-1) # w8 » &
ﬁ”lé ’ SCH)-l‘% ﬁlii

FOL B R R G 0 bR AT 42 @6 w0 2 SOD-

S8 2087642879 B H LS B4 B E L F o

S B BRI REEF TS Y grg: R o

B R Bbe e iR F 99 A FRAETY

I\ e T
Wi 1 &

]

%
ZH R EEEARG iE

LS

F]+ (P-selectin * VCAM-1) %% (Fig4,5)

4 EH

1. &4k % %13 P-selectin 72 &

10328644274 »
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FAE I FRFMARS EHVRE BB HA L Fk
F]3 -PCNA 8 & (Figh)

AHAFFPCONA B HY UGB EFMEs BB o afk?
BEEM A P B S TR E TS A B L w2 AT EH e B R

AP EZE -

FA4EBRAMBAT - EHPRE GRS EL T3 R 2
B2 (MAPK pathway) & ]+ (Raf-1~ Mek-1 ~ p-Erk) 2 3¢ B e
= (Fig 7-Fig9)

1. & Raf-1 @ 83 24 /2 (MAPK pathway) &} #5¥ mitogens ~ 2 &

F+F MR Fo AL RERERLE - 3 EFMR LR

g

BEFARLSCEF T LR o AY B 2RI ERST > N
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v FEAREA o
FLE I BREFBAST EHVRE BAERFHL 9L B
¥ /& (Capase pathway) % #]+ (Bcl: ~ Bax ~ Bad ~ Fas ligan ~ Cap8 ~

Cap3) 2 Fv F %3 (Fig 10-Fig 15)

b1

LBcl2: e oz Bgprt g RIFRE BT F A

kS
v
\4
P2}
g\
&
A
e
=
¥
-
b
¥
A
K
N\
Fr
o
/0]
1
PH
N—
¥
A
4
il
T

Fipvi g RIzimigs 2 2 o

2Cap8 : B"eFfA G s > H Capl 2 2 At e g - AHAL
2 Bpv o RIFREEEF LR -

3.Cap3 ¢ BHeFfR4katfs » H Cap3 zEREAL g » T L 5HEE

P2 SEETE ARG Lu o PANELSR

FAIP C BEFMEIGA R ARG R o
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LS

Lo HRRFRAS CE R RE AR R 31 Bk
R BAR B F R P (Fig 16)

w F R TR X Sudan IV A4 BHER %I LY ASHERY
Wi BB B R A AR o H S > B R

fifk & (5 - B P iade g 3

\F‘lﬂ

gL EE > A hn FERA LR S

—\\

M

A Ao EER2Z S FTE o

B FREMAS R RE SRS H LS A Bk
F 0O B % R P (Fig17)

i FBRRAMT P HE %6 SR B3 B H B E

B FHEAMMS ~ FHPRE SR FFHLS 3 L FRBE (R
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-—

£ 0GR )

Body weight(Kg)  OBody weight(Kg) Food intake(g) /day  Food efficiency(%)

N 3.27+0.31 1.6£0.30 128.51£7.45 3.97+0.50
NE 2.93+0.31 1.3+0.29 113.31+12.09 3.91£0.12
H 3.6010.30 2.0£0.10 124.22+18.66 3.47+0.57
HE 2.93+0.08 1.4+0.18 99.93+16.77 3.40+0.50
HM 3.43+0.23 2.0+0.15  126.97£20.00 3.69+0.50
HME  2.92+0.36 1.5+0.06 102.58+14.44 3.53+0.46

Table 1:The effect of high cholesterol diet, exerccise training and
Magnolia officinalis extract treatment on body weight,food intake and

food efficiency of rabbits for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3, abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

BiEBEFAMAS EHPRE B EFHFHLF LR B P
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Table2-1:LDL ~ HDL ~ TG ~ TC(mg/dl)

LDL HDL TG TC

N 11.4615.63 15.3748.88 107.05+52.07 51.36+21.37

NE 15.1247.97 20.3044.37 77.92+25.31 53.77 +6.16

H 792.83£110.27  169.63%26.20  270.93+24.18  1366.37£66.03

* * * *

HE 470.34£19.05  134.41+23.72 137.32+17.40  1061.56£79.69

HM  614.22421.70 176.88+5.63 122.25+37.11  1132.45+94.31

* * *

Table 2-1. Serum TG and TC; LDL-C; and HDL-C levels from rabbits
fed with high cholesterol diet,exercise training and Magnolia officinalis

extract for8 weeks

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol
diet with Magnolia officinalis extract and exercise)

(TG, triacylglycerol; TC, total cholesterol; LDL, low-density lipoprotein;
HDL, high-density lipoprotein.)

GOT(Glutamic Oxaloacetic acid Transaminase),GPT(Glutamic
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Pyruvic acid Transaminase)(mg/dl)

GOT GPT
N 63.70+35.82 51.46+ 13.93
NE 50.63+£33.22 62.31+8.39
H 258.83+52.90 189.68 *+ 5.03
HE 03.70+35.82 = 07.92 £7.00 =
HM 174.85+25.10 113.39 + 15.77
HME 55.00£22.54 31.27 £11.33 %

Table 2-2. Serum GPT and GPT levels from rabbits fed with high
cholesterol diet,exercise training and Magnolia officinalis extract for8

weeks.

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

( GOT, glutamate oxaloacetate transaminase; GPT, glutamate pyruvate

transaminase )

AR EAMBAS ~ EHYRZ B RTFHA T P AR S
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% %% (citrate synthase activity) % <% € € @

Citrate synthase Heart weight/Body weight
(& mol / min/ g / wet protein ) (%)
N 1.08+0.02 0.230.01
NE 1.38+0.06” 0.26+0.03
H 1.0920.05 0.25+0.04
HE 1.40£0.04 0.28+0.06
HM 1.14+0.01 0.23+0.02
HME 1.3940.01" 0.26+0.03

Table 3 : The effect of high cholesterol diet, exercise training and

Magnolia officinalis extract treatment on citratr synthase level in the
soleus muscle and heart weight of rabbits for 8weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

8 TR LAMAS ~FH VW2 RS FHA TR §F G
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32 H-MDA &2 35

200 MDA

180
160 -
140
120 - %

100 -

80 [ T

60 - *
40 =

20 -
o [ [

n mol/ml

N NE H group HE HM HME

Fig 1: The effect of high cholesterol diet, exerccise training and Magnolia

officinalis extract treatment on MDA (malondialdehyde) level in the blood
of rabbits for 8 weeks.

All data are meanst S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high

cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

8 kB EEMARG  EH PRI B EHHL I A B § 1
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% T dpth-p ¢ A& (Freeradical) @i

Blood vessel Free radical

1000 r

900 |

800 -

700

.8 600

*

2500 - *
2400

300 *

200

s B

0
N NE H HE HM HME

group

CL110-FR count / mg

Fig 2 : The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on oxidative impaired index- free radical on
thoracic aortae of rabbits for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

BB RAMAS WHP R BAHE AT 93 BT 1

-71 -



5]+ (SOD-1) ¥v ¥4 R E 3B
(SOD-1) 23KDa - . — —

( B -actin) 42KDa

SOD-1
40000 x5
35000 - il
230000 - N
£ 25000 r T
o
£ 20000 I

g 15000 -

10000 |-
5000 - I"‘I |_L‘
O | | | | |

N NE  HgowpHE HM HME

Fig 3:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of antioxidative factor

(SOD-1) of rabbits thoracic aortae for 8 weeks.

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

B kA ETMAS  WHYRE I EEFHAS L BT
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3 (P-selectin) @458

(P-selectin) 140KDa ..—“

(B-actin) 42KDa

P-selectin
120000

T

100000

1ty

80000 - T
60000 |- T
40000 *
20000 |-

0

proteinn dens

—%

N NE H group HE HM  HME

Fig 4:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of adhesion molecule

(P-selectin) of rabbits thoracic aortae for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 5:The effect of high cholesterol diet, exerccise training and Magnolia

officinalis extract treatment on protein expression of adhesion molecule

(VCAM-1) of rabbits thoracic aortae for 8 weeks.

All data are meanst S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

S HHREMAS EH PRI S E R HA

‘?“

(CE: ey

\_.

-4 -



3 -PCNA & 48

(PCNA) 36KDa ™ e -

( B -actin) 42KDa

60000 PCNA

50000

1ty

40000

30000

proteinn dens

20000

0
HM  HME

N NE H group HE

Fig 6:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of growth factor(PCNA)

of rabbits thoracic aortae for 8 weeks.

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 7:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of growth factor(Raf-1)

of rabbits thoracic aortae for 8 weeks.

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 8:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of growth factor

(Mek-1) of rabbits thoracic aortae for 8 weeks.

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 9:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of growth factor (p-Erk)
of rabbits thoracic aortae for 8 weeks.

(n=1,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)

S B HAMAE  FHPRE R RTFHLT LR B

-8 -



iz (Capase pathway ) - (RIRMEIL) Bel-2 2 F-v Frefp

BADIEDE o s -

( B -actin) 42KDa

Bcl2
70000

60000
50000

10

40000

30000

relative rat

20000
10000

N NE H group HE HM  HME

Fig 10:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor
(Bcl-2) of rabbits thoracic aortae for 8 weeks.

(n=2,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 11:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor

(Bax) of rabbits thoracic aortae for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 12:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor

(Bad) of rabbits thoracic aortae for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 13:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor (Fas
-ligan) of rabbits thoracic aortae for 8 weeks.

All data are meanst S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 14:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor

(Cap8) of rabbits thoracic aortae for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 15:The effect of high cholesterol diet, exerccise training and Magnolia
officinalis extract treatment on protein expression of apoptosis factor

(Cap3) of rabbits thoracic aortae for 8 weeks.

All data are means+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Fig 16 : The extent of the development of lipid lesions-rabbits after
feeding of Magnolia officinalis extract and exercise training.
(original magnification 1X, one of three).

All data are meanst+ S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM

(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high
cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol

diet with Magnolia officinalis extract and exercise)
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Figl7 + Explement of hematoxylin-cosin of rabbits thoracic aortac. The plaque
areas were 1ndicated by arrows.
All data are meanst S.D.

*P<0.05, NE vs. N, HE vs. H; HME vs. HM
(n=3,abbreviation: N:normal; NE:normal diet with exercise, H:high
cholesterol diet; HE: high cholesterol diet with exercise, HM: high

cholesterol diet with Magnolia officinalis extract ; HME: high cholesterol
diet with Magnolia officinalis extract and exercise)
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(nerve growth factor receptor ) I f— % superfamily o FasL > — f&.im %
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