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BEeatE R - RBROERBF RHAERH G E KW Honokiol H
Magnolol » £& 10nM %] 100uM ¢9i% Z @Rl A » #7> SOD-RNA #H &
RiEZR—AAEKRMEGHEBER - AHERN SD B&EH
£ b 10uM & Honokiol 2R 88 &4 1uM = 0. 1M #9 Honokiol

g4 /@ ; Magnolol R K%L /A& 10uM~1pM &2 0. LM 9 iRAE £ -

 HRSDEGENAEREMENAR  PRAERELNER -

—

Mok MU EIELL  MEEREG BRSEE ER R
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it — & £ 85~ Honokiol #= Magnolol ## SOD ¢y A B &k
translation &9 & LA R~ #eFARE - ERNEFRNF LA
YR 0 Rl R A HRE(00pg/nl fv 10ng/nl) 9 LET - HAME
FREZOHLE R W AEHABAMBAER - £EEM%
RHREBHET T RNFRENE/R 10 4% lng/kg F
10mg/kg &9 BAMEABEBANG LT AFRRGRBILHRE
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The antiatherogeni'é effects of Magnolol and Alismatis

Rhizoma

Chieh-Hsi Wu
China Medical College

ABSTRACT

Chinese medicine has been widely used in protecting cardiovascular
function; however, most of the molecular mechanisms remained to be
elucidated. It was believed that the mechanisms of these drugs could be
related to the antioxidization and lipid lowering effects. Two Chinese
medicine, Magnolia Officinalis and Alismatis Rhizoma, have been regarded as
an antioxidant and a lipid lowering agent, respectively. We therefore
aimed in this study to elucidate the roles of these drugs in protecting
cardiovascular functions. Atherosclerosis has been known to be a key
injury to elicit cardiovascular diseases. Formation of atherosclerosis is
mainly resulted from accumulation of foam cells which were formed by
macrophage stuffed with excessive oxidized LDL. Since SOD is a very
potent enzyme to scavenge superoxide anions which may aggravate LDL
oxidization, it would be rational to look into the relationship between
Magnolia Officinalis and SOD gene expression. LDL receptors are believed
to clean excessive plasma cholesterol. We therefore assumed that the gene
expression of LDL r1eceptor can be upregulated by Alismatis Rhizoma.
Honokiol and Magnolol, two pure compounds of Magnolia Officinalis,
were tested for their effects on SOD gene expression. We found that the
RNA levels of SOD was increased by Honokiol and Magnolol in a dose-
dependent manner. The SOD RNA level was increased byl00uM of
Honokiol for 7 folds as compared to 10 nM while 10 folds by 100uM of
Magnolol in comparison to 10 nM. Regarding the protein levels of SOD,
three tested concentrations of Honokiol and Magnolol were shown to



potentiate the protein expression as compared to the controls. While
10uM of Honokiol was more potent than 0.1uM of Honokiol, no
differential effects on SOD protein expression by 10puM, 1uM or 0.1puM
of Magnolol were noticed, suggesting the different effects of these two
compounds on transiational efficiency of SOD. The lipid lowering effects
of Alismatis Rhizoma were shown by increasing LDL receptor RNA
expression levels in a dose-dependent manner. We finally applied these
compounds to feed hypercholesterlemic rabbits and evaluated the
antiatherosclerotic effects. With Sudan IV staining, we found that these
compounds can significantly reduce atherosclerotic lesions on rabbit aorta.
Based on these preliminary results, we believe that these Chinese
medicine can be effective in preventing atherosclerosis formation. Further
evaluation for the clinical application of these medicine on human
subjects may benefit those who are suffered from cardiovascular diseases.

Key Words: atherosclerosis, SOD , Honokiol, Magnolol, 4lismatis

Rhizoma
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WRBRRICARREGFROUR AT ARG —BELELHE
T WRORBRAHL ARG EZRINR B LS ABERBE T &
FRAAT@E  BROEMAHN B4R BAS Gkminty B
BMmamilas(l) - BRGKRBIL—BRFBEN T GBS
R>OEZAAAAEERM N LITEHN B AR MR ® T 3] AR
HIRAAHNE A RBE(1L, 15, 16) - 16E ARE & (LDL) &
TEARTRITHAGRES > BAFKSHIEILG S —BEEE
2HRAF, 17, 18, 19) - AR BBEET REAEEGRS Y
& o 5 PO R b B T % B }%-ﬁ-ﬁ.ﬁﬂ‘? AR AR REEREZ G
(20) - RALYIRE E B & & ¥4 E ¥ ta i (Macrophage) 4 & % /) {&
HEHin ek itk dmf(foam cell) » B ERAELTZ L &8
M fo BB 9%t TS AR 9 Bk 34 78 (Atheroma) » &i’ﬁ‘i‘é‘]'ﬁﬂf R ER
BEAORAGRELmBL SRS RERELORELASERE A
EHEE LERaB L AFSEBRTERETOHE L SRS
RHBRERERRGHELELA# FREeEBEOBESSARR—X
HAERBRGRTELAER > EXESmB LR £ BRI &L
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BREa@KG8BE Al iﬂﬁ#ﬂﬁﬂ@ﬁﬁ%ﬁi » Biw ERALHIE
SRR AAS G MR ER A FENA I RABRA
(Collagen) * iEibikm it MLA RMBMARNNE L %
Bk S ARRAL °
BALARAN RALEHRORRN R XALRTE

AEHAERAA FR-EEEKXELOLHABAHGERRY
FRILAEE ST ERO—BEEART G - PREGRERL
~HRRAEA R LR AYEY SRR Pﬁblﬁi%&%ﬁk
GRELVEGF 8 AN ERBTRARNS @ETF - £FLK
BEGHEREEE  RANGFoRRHRBILOTREZL NG
BERSE A8 EALAT 3 A 0 ARARME S A A A AR
o R R R A S Wk E Ak 64 #4% - Honokiol v Magnolol
% & % B4 (Magnolia Officinalis)® £ A4 > AR L4 N
RAEAEACBEEBRFR LSS ERGCEREFARTHSN
Bk (3) o 4% — kB AW KR T HA B Honokiol 4= Magnolol
oA 8 o R AR B i Nitric Oxide (NO)sy#dR @i NO-
nitro-L-arginine methyl ester (L-NAME) ¢ 4 %142 (4) » AT A
Honokiol #= Magnolo) &32f4r4¢ M it fEfe NO 9§ H st A KR

R e M - % 4ok - Honokiol #» Magnolol & JLE 2 M7 &




EHR o —RABBMOBRCETEGRAFRENBLR—BE
£ A &(D) o b4 f sk b8 F (Superoxide Dismutase, SOD)#
PRIARTOFRAZRERENER(,7,8)  REAXFEY

Honokiol #= Magnolol £ SOD % R &5 Bita s — BAMEH -

LRATAORRY » BREER(Alisnatis Rhizoma) e H b B4,
ZELYHRRESRAEERESNSE0,10) > ARSEER
tEEES ST TELT SRR T TR ERE IOEY 0] Ty
THPRERERGRLBORF(L,12)  ETHRAMAAT &
RELBFAMERAEORELESE - BT 2~ F TRTESD
REMA - At EFARSF AN HEREHEEAT Y LT
EEEORABOARARMAAABLENER - ARRHER
EZBANAENFAERETBIRAEILASE LG ER > BRI

HEHRH K IRRILG LR -

R~ #BRT %

— #ﬂmﬁfﬁmﬂﬂéﬁﬁﬁ.ﬁ%*fiﬁ Honokiol #» Magnolol &9t
A -
A ez kR ER

A BT bm kx4 ) 90% confluency B » BA44 1 mmole/l




L-argine, 1 pmol/1 insulin, 15 mmol/1 KEPES, phT. 4, penicillin,
streptomycin, and 10% heat-iﬁactivated low endotoxin fetal
calf serun (FCS)&)#f # fndr R RARYE % 4135 %% » A
50ug/ml & lipopolysaccharide (LPS): #iék4e2 % 95% 02 fo 5% CO2Z
B 37°C sk 4 gk 24 18 > AR ke e M £ b ey SOD RA(13) -
HMAEL 2z e s dkk T 100M 2 100uM FEHEF FIRAY
Honokiol #u Magnolol » # sAiE3tiE H# A 2 £ Ay #im S0D =

ARREAVE -

B. MIAT kM b 2% & I SU&FTH SOD 2 RAME KR

#F $m B2 o A Honokiol #v Magnolol 3% 4% ° 4% B-
glycerophosphate, 20 mM HEPES, pH 7.5, 100 pM sodium vanadate,
omM MgC12, 1 mM EGTA, 0.5% Triton X-100, 2 pg/mi leupeptin, 2
pg/ml aprotinin, 30 mM PMSF, 100 oM sodium fluoride, and 1 mM
DIT buffer containing #Y4E# R REME A 2 el - XL EH
% e & f 8@ SDS-polyacrylamide gel electrophoresis (SDS-
PAGE) A > BFREASFETHEGY » MEFH KX # nitrocellulose
WEYM Ponceau S HERHERFANFENEGY « ARB

ABRRAARTAR IR ER K MIFREt+oELESHE 0.20
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Tween-20 and 2% bovine serum albumin (BSA) & PBS & #%& & -
EREAEHL SOD it A b2 PBS R PSS ARFR LY
SOD B& g - BERBEABEE L BHKRSFH 0.2% Tween-20 and 2%
bovine serum albumin (BSA) & PBS &8k %kt » #1A ECL ®&
% #.(Amersham, Arlington Height, IL, USA) % &4 goat anti-mouse
IgG-IRP REEL B ARIREZ % SOD RGH4F  BIULs
Honokiol #= Magnolol XFsEai# SOD RaF @ ABE K- 5 —&
FIARATE 6y s » B U AB O AR B 4T RVA » 5X RT-PCR A
EhEatHn SO REBREHBE -MAMSSF+4 5-
GATGGTGTGGCCGATGTGTCAT- + R ®& . 31 F+ A 5-

TTCTACAGCTAGCAGGATAACA-3’ » KRB FAI4F A4 X KA 252bp »

= R RT-PR ARABERAF DA B o P REEEEGRES
Sk E A -

ATt 22 FEEH 00% confluency ¥ » B4 F 1
mole/1 L-argine, 1 pmol/1 insulin, 15 mmol/! HEPES, pHT.4,

penicillin, streptomycin, and 0.5% heat-inactivated low

endndim i Fipn] mnlf ceum (POQNth 3 G de 6 8 ¥ B B A H o g
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AN ARG EEE GRS BN AR R Mk AFRBZ
sphm ¥ A lpg/ol » 10pg/ml » 100pg/ml > log/ml ¥ WK
R o B oA e BB ARAE SRR TR RNA » 50 RT-PCR RAE & —
PRUAGEAEEORESARARANVE ARSI FH 5 -
GCACGAGGTCAGGAAGATG-3" » & 51 F 2 5'~GCCCTIGGTATCCGCAACAG-

3 REFAE A4z KA 298bp -

= AR SR AR S A AR R G FLR RS R K
Ak $n BRkRR AL &9 G AR, © |

Xt EaBMEE RO HNRESEREH  INGBEHRAR
*f#i%%é@i&.é\éﬂﬁﬁﬁﬁ' 10 masE - g F&mxe - Sag 10
o HBE— 10 EATRAEYAN  H#RaE— 10 &4
F8A4% 1% cholesterol &#1# 10 & TRE-EZWa s HM
#4% 1% cholesterol fow#f R Bk & 6 B Ao F R e aFH 10
c ABABET  BHREW Onl GHaREARRREARSEZ
ME - WAEEGARESES TR RAERBDEHN R 6 RAAM
RE2FH(LREEERAT) K FRESHER 0. 1ol 5%
ot BERS > BaBRB(EETK) > S Sl zZ&RE

R4 HEREE 20 AR RARAHRE 630 m HRRT

12




& AREGRLHEE ﬁ%*ﬁ%ﬁ#&é’u&*kﬂ%% » X Libermann
Burchard Reaction 2 ¥ X+t R » FTRAFEHBEETGNMEHZ
£ &

EREBREAT2A KB HstiEa 2B Pentobarbitol
(Nembutal sodium, Abbott Laboratories; 50 mg/kg)fE &4 » R
BRI EHERMG ISR ARG B R FROF L EL
P R E 4 4 i PP L Sudan IV &) FEERORRATHGE - &
WG S LR BRI - WL A & WG
ROFLLEH TG aKT B THARHKRRICHEE @

E-hE B ABYRBLLEWHRGIRBICE AR -
$BX

AEHANENLIZENEN TR RRRY LS T RERZ '
RFE T ALBRDRRCATREUM - AT ARG ENRER
Z i

% o AR A fa i o) 8 5 R AN 2 X B4 Fe R OB 0 S AL
%R -

AEMIAERE T RS TF L% H & REH Honokiol »

Magnolol Fu/FEH M § ﬁi%_l‘%é BRZBEAKICBEFSEAR REY
B - K498:3% Honokiol - Magnolol #viE B ey fb/E A £ 3%
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BB SHEaLET  MRARRLEFEESBRR-BHATER
B AR SRR AR e R R LAY
MR ItEENEaTRAARRE B—HATHREARF
& i ¢ Honokiol #v Magnolo! #1#> SOD = RNA & H 4R - #
i RT-PCR By Fk - ASD HEF 23 FREFSOD 2 h &
DNA(252bp) ¢34 & S Bl a2k B4R - &R AAT » Honokiol %ﬂ
Magnolol #¥# SOD 2z RNA &i¥fE N ﬂ)iﬁr"fﬂ‘}ﬁfiﬁ{ﬂ%'&é@ W44 -
100uM #; Honokiol ## SOD ¢y A B &k s H K4 A 10nM &5 743 -

7 100uM # Magnolol ## SOD & 2 B &4 7RI 4 % 10nM &5 10 4% »
B 7 Honokiol #= Magnolol #n i —B KRB EW AR REN S
poikty#E A o B =R & 7 Honokiol #= Magnolol ## 48 R LB &
WEGERES SREGER - AEETRE Y KNER 10 &
Honokiol to 1uM#= 0. 1M H SOD B & H R &R FRKAHFR - #
B %% A ¥R e R > 10uM & Honokiol # SOD @ B Rk
hiagmn 0. 1uM & 1pM &4 1 £ 34243 v - 27 Magnolol # R 4a
BninYRBams  THRARBRATARE  RfE— Mot
REBRERMEOWNA - A ERRERET > B HEERAS
Honokiol #« Magnolol 74 #f SOD &7 RNA & 3 % & i e9 4 A ALAEAR

BHE G GRS BRI AAEARSD AR KEA M
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TEDG WA -
FoAANeRARSRTRFRAEARBEL TGRS EGA
BRiE -

ABETAERB ¥ RAVEIRITF R A0 A B P ASRT B
%éﬁﬁ\%ﬁﬂﬁﬁ s —RMT  REBRENABRBERE AT
BhoBEERTGRELEAN RO ELREAREYREZ
o Bt BRNAMEFRSHERT > AREHEBARLS RG]
KEHAER A - BAVHR @RISRl RRRIL ¥ 2 5
BHRABITRBEREEQRLSLAAREATR  FREL8BF -
ARBRERREORLS ARG LS  EREFTEFETH NG
BEIXIBOHE - A@MA A Reverse Transcription-Polymerase
Chain Reaction (RT-PCRY# 44 » HERAFRUNREERE QRS
2 RNA 9 E R ER—EIRARMEAEGH&G (BZ) - %4
Img/ml F= 100 pg/ml 8973 E 4 SOD = RNA #h & i§ b 15%serum &9 2
AR R fﬁiﬁ&ik}ié@ 10 pg/ml #= 1ug/ml % ## SOD 2 RNA
HRERBRBAANE I~ REBRGHA B LR RGN 4L RT-
PCR 152 B 5 RM syimERFAMEL » BA M d GAPDH iﬁ-f@
EAIRRNER RV EGEREAE  THEAS R YRE2 W

Bt by RNA 2 MR ERYE  AAKERAEGRESA SOD
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HARRERALRONAEA LML -
2 A SHRNRTEEI TR BH KATK SRR
BT K, o

%7 10 BeRESZA - 5L B Sudan IVHE
SEBAAABOMRSRRILLE > MAFRABESYERE
GRAATEE > REEMCENRRORARE L - BoBRA
ERABESNG LT A  BAREDENE K2 EHIKAH A
EREZWRSRRRA L > RS H 0. 10ug/ke & Ing/kg Bk
AZRAMBHALAHEAFARMNKEBRBILORE @
10mg/kg & 100mg/kg &14% B 832 5 FF R PER B KB
BEAAEANBRORRICER - LA—FTHARGEEH
0. 10mg/kg > lmg/kg » 10mg/kg & 100mg/kg B*h A FE oy M E 8L

SEHHAE RV ABERSESTNER -

- HE
AEHEWER B ANEHTHAPRYEBRABERK
SR TR« R B do 0k 8 IR AL B E B X B B3R 5 1)

BERKEESHOEHRILE  SRARRBAERELTNLTR
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T - AABEREWRGRBILY TR EE  BERARE
LGB RHRART —BREEEZNRET G - ROFEH
%ﬁ%’%‘ffv*ﬁ]éﬁ%/’@i AR AR A DA AMBGELE D
EORMER &AL CAT AR THRAHER - £AHE P
BNERRA - HEH A RRBEE  BRALCEE  RER
#&E%#%ﬁﬁ.&ﬁ'f’ﬁﬂ o HEELE T RERMEECE-LL
MALEEE » AR A8 T 658 AL R AR A A AC IS - S R
DR AR E NIRRT ABE — T HREHE
Ao £ RRARTRHNE RS EFOBE  ANRAFBAR
Rit) —ERNARRER  AN—FTBARFCETLEHRE - &
ZATHIRE P 0 RV 2 SR8 A AP e E A 47 Honokiol #» Magnolol
HAEH 2 e A0 SOD 6 RNA R ik » mE— A X ZRARAE A E48
ML 1ER - LS RBEFRERBIHRA G RIETHZ » Bpie
AR BB ERLRACHEFNARRE - A TE—F TRA
T FRE BT TRAA LB FNEZa TS EATEE
RERWEER e - AR TEF LAREIH » KMER
Honokiol #v Magnolol % #ABAs ¥ AR R LR E G Y4 F -
RME—E o3 JE—BRMEGER - Honokiol £ S AERHNEGY

S EHmE RVABGEA L ERESENF B E# Nagnolol - M
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AR 8 prdg A ¢ =4 Magnolol RS L RRLEROE
BHAE EEAABRARRRERAZREAVE - HT A

# Magnolol ®4E A €& & R #— % 0 TR BAGH R R
% £7% Magnolol R R B RNES % aRERREKRHES

B4 °

At E B — IR 6 RREHEBR T RA RHRS K
iR - EANORRY  BHETARBEALY LT RE
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PREAAG AT RESGSE  ARARLEARBESNA
2@k TR - AMCEat REFGFRAARH LB T
R REEARERNEE B ARREE - AT RAF
E s TR RIVAERA AR etk - R RNA SURSHE
FEEEORSROARNAEATLHYE - # RT-PR &y WMER
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S a AR R EEB(10pg/ul Ao lug/mD) B
FAEEGESEMARRENRAEROBE T RAKRME
HMARA T REEREECELBaARAERA THRAFEEL
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B —: RT-PCR 894 R 8-~ 24K 58 & # Honokio] #v Magnolol #
750D 2 RNA REREH 9% « B Cu, Zn-SOD &5 F4 M » 3518
P82 & PCR AL i — £ 252bp &4 SOD cDNA » TEASHAFTHS & S0D

RNA G B Mg 8 H R -
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Henokiol (uM) Magnolol (uM) Serum

| | 1 |

19 1 01 10 1 01 15% 0.5%

SOD (21kd) = §

® = > Magnolol #v Honokiol #NW ARt ERILBE2E Y
REABE - ERFAREARET - 10pM é’J Honokiol #fuig &,
BRACHEFZEFGARERLHHAHR - ® Magnolol HAHM i M 642
AR EEGRRERMAF ER—BRERMEGHE - B & 1_5%

&7 serum A2 0. 5%%) serum AWK R EGF g G2 B4 -
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B =: RT-PCR 9 & R BT R FR A & FEH» LDL receptor
z RNA &Rise H 9% % - 3 & LDL receptor &5/ -F4E M » 35 184%
%6 PCR A & 4 — 5 298bp # LDL receptor cDNA» ZEM G &~
#% % # LDL receptor RNA # B #4058 H R - 15%Serun /X%

positive control - 283bp & GAPDH & —4apy ik Hreh#H M da + K&

LarmmhANRBH RN EFE -
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B BAcRFEGBESERAFH YN MRBARG L EER A &
FRAHRESOLTENK; B: BRAABERNEATEHR R
B o (FmEmin)RRE L WK BB e 4, C: A0 Ing/kg
BHAFENRESERAAMRGLTESHNK,; D: MK Ing/kg 6982
EERA A £ 8%; E: R 10ng/kg RABHGEHK; F: 4
£ 100mg/kg RAFIF &) £ 83K -
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- BRIAREBSGAT AXREHREI AL L PR
BEHFOLH YR Th 1% ES@s b0 pvalue <0, 05; X

#&5% p value <0.01 » n=10 -

ot WBEHASE (ng/dl)

.
—

EXAHE ' 86 + 18
1%68% E] 8% 42 1750 + 365
0.10mg/kg BAMNRFH 1689 1+ 253
lmg/kg A4 B %R 1320 1+ 316%
10mg/kg BANRER . 832 + 192%x

100mg/kg B AR EG 702 + 201%x
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