3% - CCMP87-RD-045

B b By H RS SR dn 2 06 B FRAE

BRI

RS

/K% (Reactive Oxygen Metabolites; ROM) @ eL35 ° i .88
F-AEHBAURBALR  EXAFBAEATRKBRER T IRAITE
HAEEERTZEY - ROM KB AFF S AR B EBEZAM - B
NEFROESFLAERERBBER Ml 846 R EFoBEGINMG
b ~ AERIEE R BAAKE - 2FRAERSHFHRALF
Bt sl AR nA W o A0 LA Watdek R R
WERIT A2 BATEMBRKEARABRRI T BAR 0 A
MaEF Rz A LEY  FEHRABERAIRZTERBA TR
Br LG R - AP B & 0 ¥ #F4 (Magnolol officinalis) & A7
SRR REMERNWERER R AR HEF - SaRF
% magnolol % % &4t B BAbZ £ B K5 - REEKIL XM G F 4L
¥ 2 & % magnolol B F BB ZILAAER AR AALZIEELY _-
tocopherol Z 1000 4% » % B AT C 40 ¥ & R 6 mib e 7L AL
VER &5z 8 o B AT P AE K6k fn- BIEHRAE KX > K3 F A}
& magnolol ##:m 3| A AKRBEHZMEREBRUAR - KGALT
BBk — /g A TFEREER T/ TRERBRT 'K
k& magnolol & 41 (15 & 60 pg/kg) T BHBAM &M s BB IRIK X
B4 R R & (£ 44 1 150421 mm3, magnolol 7.5: 145+25 mm’,
magnolol 15: 75+22 mm3, magnolol 60: 48+15 mm?3) * 3t B B 88 18k
B dn - 4% 3R 14 B 48 8 W 2 myeloperoxidase (MPO) & & (# #/44 -
60+10, magnolol 7.5: 48%7, magnolol 15: 25x5, magnolol 60: 18x6
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units/g wet weight) ° & £ & R 87 © B4} & magnolol ¥} Ak h 5 5T
BAERMGGEER  BEFRERAZBERE TAEEARRES
B RAMBEEE MERRTEANBRIERGRE

B4 @arsER - Bsm - BUEIRBG - B e

ABSTRACT

Reactive oxygen metabolites (ROM), namely superoxide and
hydroxyl free radicals and hydrogen peroxide, are produced as a
consequence of the physiological metabolic reactions and functioning of
the central nervous system. ROM have also been implicated in the
processes of a number of pathological conditions of the brain. While
primarily indirect, evidence for this view is accumulating , and credence
for the participation of free radical oxidative interactions in promoting
tissue injury in such conditions as brain trauma, ischaemia, and toxicity,
and in neurodegenerative diseases such as Parkinson's disease,
Alzheimer's dementia, multiple sclerosis, and lipofuscinosis, is growing.
Concomitant with this new understanding of the injurious role free radical
oxidants in neural pathology, is the increasing appreciation for the need
for both fundamental and clinical research into the development of the
potential preventative and therapeutic benefits that are now being foreseen
for a variety of antioxidant nutritional and pharmacological interventions.
In Chinese medicine, magnolol officinalis was included 1n many
priscriptions. In traditional medicine, magnolol was used to treat fever,
headache, anxiety, diarrhea etc. Magnolol, an active component, were
extracted and purified from magnolol officinalis. Recently, it has been
reported that magnolol 1s a potent antioxidant and free radicals scavenger.
The antioxidant activity was 1000 fold of tocopherol. It 1s the most potent
antioxidant of Chinese herbs, so far. Therefore, the aim of this project is to
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evaluate the effect of magnolol on the cerebral ischemia-reperfusion
injury model in rats. Results demonstrated that treatment of magnolol (15
& 60 pg/kg) could significantly reduce the infarct volume induced by 1 hr
middle cerebral artery ligation followed by 24 hr reperfusion (control:
150+21 mm?, magnolol 7.5: 14525 mm?3, magnolol 15: 75+22 mm3,
magnolol 60: 48+15 mm?3). Similarly, magnolol treatment (15 & 60 ug/kg)
groups, a significant reduction of the activity of myeloperoxidase in
1schemic region was observed (control: 6010, magnolol 7.5: 48+7,
magnolol 15: 255, magnolol 60: 186 units/g wet weight). In
conclusion, magnolol possesses a pronounced cerebroprotective effect in
rats. This effect may be achieved by its antioxidant action and suppressing

neutrophils migration. Magnolol is a potential drug to be applied clinically
in future.

Key words: cerebral 1schemia, magnolol, reperfusion, free radicals
*WE

R AL MEB FAILRBEZ PRAKAMAY L EaMHATE
EMBXEEERBBRZIAR - HEELAASHERE EIMA
ol OB RERE CMEE S EILLREESR 16)c BEAL-FE
REME K¥4AWey T+ o' &kEGY » BE R DNA ¥ % % 81t
HAER (7-9) °

HBMEASBAMSET > PRERAKLYMBELMI L ZIBE SN
By REGTHRFSZAL ABRRBRIFTRAALT ¢ (1) BARH
FMEIRFE G Q TRVELEBEEREENESAIRES; O £
1% % % 1 988 catalase A glutathione peroxidase Z B E&: 1) & & —
M EILEREE A N A MRROM; 6) b @41 5 R &iv & F
EMEARB A WL T fE; (6) 4o e iR & W % #L cytoplasmic volume Z
th ) @ (7) AP AL 4RSI 5 AR AR B) MRt A e AR Y o

SBRELEERZIBAERZFEAN G <3 B8 38 S5 A4
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ARG Z AR FHAER o BGRB8 4 4B 7T FR4) &1t
BRGRERZEIT - BAIFSHRREET | BEAFLBEAILE
LB T s m | e a8 - RIL > BE R LI L B4 8
magnolol A& BRHA X AALIER » KR AILER 4 A o-tocopherol Z
1000 4 (10) * A&/ M TR T H H 5 ° magnolol o kst d 3]t
CSHERER G BER RASBE RABEEZRENER - B
MEZRITRZHRIBRE  BFPRPARRTAZCEBRZ— W
BRI BZ 2B RE S REEREANRA TS T8
B - b ARABEARAMEATER SR RSN o AE L
A ABENFRE AU LEEFREAKAMA BESHBBREE B
magnolol ¥ k&b 3| A B G X FEHEER T HETEERE
B UHRMBEEABCEHE PR ZEY o

B\ M AR &

(—) - S EH

M~ 4 280-350 g X Sprague-Dawley (SD) K& & @ M
sodium pentobarbital 50 mg/kg * BLAEES RREFE 0 T AT ARIALE
BIRIEE » A& SHRLBZH - £F K584
AL IR 0 DAMEFFRALIE AN 37 £ 05C - BRRBAELER M2 ks -
B2 Pco, > Po, K pHE » A pdF A EFHEN -

(=)~ THa®AK (middle cerebral artery; MCA) & % F4#5 (A T B R %)
(11) '

BAURRIEZNSFEROLEETH BERAGEATRFHR
KVIER » LB H# T T ME (inferotemporal fossa) ° 4= §F [H FL
(foramen ovale)#; £ % B 18 B 48 3-4 mm &9/ 3L » A& H MCA &4
% 0 A MCA 3eAe » MW 5 kA B &K 38 49 %4 (lenticulostriate
branches) &4 % (B AR) * #3847 MCA thds &% © Fike i
MCA 342 » #4830 F B## Ak (inferior cerebral vein) R4 % (EBR)
REGHHHMA U —RER AT LR AABRR I OREL - B
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(Z) Foana

Gtk (1) EH4 N MCA &RAT 15 nhE R A
IEIBET 3 48 %] &4 — =k vehicle ° (2) Magnolol it b X
Ak Sl BPAS MCA & RAT 15 288 R AJEIERA 3 48 Bl A4
$i1L— =k magnolol 7.5 & 15 & 60 pgrkg ° F 41 hasrd 60 a4Eth 0 BT
W45 R A 3R 24 /B o G RANREEETRAEHHR LRI &

e g 18 R BRI B KD °
(v9) ~ B &R E =R A

TP B TR A BEKETH KRS BT ITEFERE K
B 3t AR (—30°C) ° SAARVIA # (—20°C) A&tk ¥4 thionin 1% 4,
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REERE ) b T ABMNE BIERE K - MR RS R
EBPBR L UBEIMRBEFLRES -

(#) Myeloperoxidase activity (MPO) 7& 18] &
MPO A8 ¥ & @3k ¥ 5 X HMFEH (azurophilic granule) £
HEIEER » 8T MPO FHAEARBE P AR, THIEE 2
BYREEREAQEAOMPOEN » ATHRIEFHGLKGBA -
RIE R E(12,13) BHRFFHdo T ¢
a. tkARE
ARG B AP ER BN -T0C 245K EF -
b. # B (homogenized) # 4%
¥ B 48 8% & 7 potassium phosphate solution (4 K,HPO,, 20
mM, pH 6) ¥ (B2 LML ¥ mA 10 £F) » £020,000 g (4
C) o=+ 44 R LFERE  BZARYD -10CAR
T o
C. A% B 4 1%
f 48 4% A% R 1% v X2 0.5% hexacyltrimethylammonium
bromide (HTAB) X 5 U/ml aprotinine & 50 mM potassium
phosphate buffer (pH 6) # 0.5 ml > A A3 &% £ (sonicatior)
A% 0 2A40,000g AC) B =+ 454 0 REFRE
ITAT R -

d. BB ZE
BREFKR 01 ZH » wA 0.9 £H 24 o-dianisidine
dihydrochloride (0.167 mg/ml) A 0.0005 % H202 % 50 mM
potassium phosphate buffer (pH 6) # B F —+ 448 N LK &
405 nm &R K E 1k -

e. MPO E M2 & &
MPO #FHZ X KR4 25C TH44E5# 1 mmol 8 f1t &,
#] MPO &) & » fesb A5 2 50 B A B 748 7 405 nm B K &
Wy 84t B — B4 (unit/g wet weight) & o
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(B) ~ %3t F %

zhﬁﬁnﬁﬁ 3z 4 % A means + standard error of means (S.E.M.) &
T oo HEFUE G B35 (one-way analysis of variance) Aw B 5T
Z B 4%t L2 AEE £ B (p<0.05) * & A Newman-Keuls method 7 ¥
FLE o

% TRER

—) ~ R FIE I E = E) K

B—8E > 4l ei =T AHBE A BB E B 0 M 584 h)
TRV BIERAMII A EASRAR R - B —REBTH
HER  BABeSEaBlHs 249484150221 mm3 » MBERE
magnolol 7.5 pg/kg #&EZFP{REEH (145£25 mm3) * 12 15 & 60
ng/keg =45 % A 75422 mm3 A& 48+15 mm?3 ° $L3EH] 4048 2 A BR L &
BEMEIR I 0 B4t L2 2 B (p< 0.05) 12—t [ 3t & &3t L ay
=& e

(=) ~ MPOEM R ZE

etz MPO 7F1 % 60+10 units/g wet weight ° =% magnolol
(7.5, 15, 60 pg/kg) 4% 45 %] B 48+7, 2545, 18+6 units/g wet weight
(REZ) #8582 —4aAAMRK MPO EHE (p< 0.05) ' 12—
z /st L&y £ £ -

5 - 3

bt THARREF AL AT AGE  abEAGTHEBRAG
g » R RGNS TRAE & BABRGH  HIAG v
BRE BALYANKATERL TR At —ZFHALH S
Wb it 0 BPE B REGE » BRI EGFRALT®R > £H02
ETHAFHEESELAGEAEW AEREFIEL  adiAFR
B HALBACE > Blios At K E Hiha-BHABRE LA IEEER
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(14) - AL R8T » AR magnolol (15 & 60 pg/kg) * AR
RISt BB EZIFABRKRAD BABEATREAHHFEE
BB XERE PN ELNATE AR O-ABEITE
Bk R o RENESRRBZ— (15) 0 BkipH*s 74 & 03K
W EALAE T A A SR e iR AR o — AR A MPO #EAE Ak
ek PG KA ENIER > L EMEREMPO FHEREATRER
ot g AR EN  CRAHABERRENER
AE S P FHEIE magnolol ¥ THABAMRIK SD KA B0 AT HE
MPOQ ;&4 » miz4léa MPO FHEF AL L@ R - LWERK
7 magnolol TT ¥ 415 ¥ 1 & I E ARG A2 B IR > B LT RG4S B L
wmmA Lt ahAEAL M hia®E L REER o H XRKIE
B (15) 0 B BB LR PAEZ G RIK 0 T AR M- B
Fris e R EmAE c A A A-BREEGBE FRAETHRER
3% i EIb L & @& NADPH oxidase #E A0 FHE AL A A B EARB
%4t &, » it B €%4t phospholipase A, ¥ il arachidonic acid (AA) &R
lyso-platelet activating factor (lyso-PAF) > 1 AA & B S-lipoxygenase |
Ve A A& LTA, R# K # A LTB, * B & lyso-PAF & acetyl-
transferase enzyme 1§ i % % PAF > &4 % &4 AA ~ PAF X LTB,
PEER—SAAREBAGEA - F—H & FHFTHEEL
& i — 1k &g ek (proteolytic enzyme) $ il » #ldwE P&
& EE ey E k& F A (azurophilic granule) €% & MPO - 4
MPO A #.8 F (chloride) #9474 F € & & hypochlorous acid (HOCI) °
= R A M8 HOCI & it — S 81 154 % (nitrogenous compound) &
4 monochloramine (NH,Cl) * stib &4 X RAs ) RALE  BAmK
WEAN SRR E  HES A BIERNE/E T EaRiK
AA T NHCIL# > ETHeEF BRI L R@EAES
(organelles) (16) ° & #tT %= magnolol B 3b o] MR &k . & 32 °F e A=
K4 E 0 B b A5 48 b T A b RS A 8 6 IR AE B 3 o
MM BRBERE  ANA RS R REERTEY
KmEehiak - FPEREaNY pH E - ATP R
creatinine phosphate * B &% ATP R EMHE > FRE A TiE
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HIEHG (17) ERABRBRBRAENSETRAGAGE R e
R BERGRIE SRR AEFSRATPHRES  EnERLE
TRE - BA - bR AR BER Y RERAEEES T
AETRZEARATELEBGE  HRM LK BB 1215 8
HAHRYNE S TAL PEBZT BABRSEAL A 0ANE
WA A BAR -

Magnolol A% & ¥ & B4k (Magnolia officinalis) FrihB » &4k
THREFIGEMZ - MR RA S L TEERALETER B
Yo ARGHRIBER BB -BERE BERTREER  -BEHER
£3EFE > magnolol FH S BEEZHER AR MRBEEAHR
(18) ~ 74 RAEA (19) ~ WHEFA (20) ~ L EHKRAFEA (21) R T4
SapwlER (22) 0 L AR —ERILEARE (23) - X~ ° magnolol
AR CHEAEAGRAELETBRILREYE SN i o-tocopherol
(BPéE A KE ) 69— F4% (23) - RsbZ 5 » magnolol T i# A48 E H £
& 8 d & dlphenyl—p plcryhydrazyl (DPPH) * #% magnolol & — A &
EAGRRE  RAEFA bR I B84 FEHB (23) - BiRE
2% » magnolol T %i%mﬁﬂﬁimﬁ4blxﬁﬁﬁ N HIFR B Fbﬁa'ﬁ?
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Control

Fig. 1 Distribution of hte cross-sectional area of the infarct AL
resulting from the occlusion of the middle cerebral artery in rats.
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1 Control

M hapnolol 7.5 pp/ke
s> 201 zzz magnolol 15 pg/kg
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ig 2 Effects of mangolol on infact volume in SD rats
undergoing | hr of middle cerebral artery ligation
[ollowed by 24 hr of reperfusion. Values are
expressed as means + S.E.M., *P<0.05 vs control

group.
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Iig 3 Ellects of mangolol on myeloperoxidase (MPO) in SD
rats undergotng 1 hr of middle cerebral artery ligation
followed by 24 hr of reperlusion. Values are
expressed as means + S.E.M., *P<0.05 vs control
group.
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