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Screening of Antioxidative, Anti-thrombotic and Anti-atherosclerotic
Effects of Moutan Root Bark Extracts

Chang Kye Ban, Min Ja Lee, Hye Sook Lee, Hyun Jung Jung, Hyuck Kim,
Jai Eun Kim', Sun Dong Park®, Won Hwan Park*

Cardiovascular Medical Research Center and Department of Diagnostics, 1. Department of Pathology,
2> Department of Prescriptionology, College of Oriental Medicine, Dongguk University

There is currently increased interest in the identification of antioxidant compounds that are pharmacologically
potent and have low or no side effects. Plants produce significant amounts of antioxidants to prevent the oxidative
stress caused by photons and oxygen, therefore they represent a potential source of new compounds with antioxidant
activity. Moutan Root Bark (MRB) has been frequently used as analgesic, antispasmodic, anti-inflammatory and
remedies for female diseases. in this study, the antioxidant activity of extract from MRB was studied in vitro methods
by measuring the antioxidant activity by TEAC, measuring the scavenging effects on reactive oxygen species (ROS)
{superoxide anion, hydroxyl radical] and on reactive nitrogen species (RNS) [nitric oxide and peroxynitrite] as well as
measuring the inhibitory effect on Cu® induced human LDL oxidation and the inhibitory effect on collagen induced
platelet aggregation. The MRB extracts were found to have a potent scavenging activity, as well as an inhibitory effect
on LDL oxidation and on platelet aggregation. In conclusion, the MRB exiracts have anti-oxidative and
anti-atherosclerotic effects in vitro system, which can be used for developing pharmaceutical drug against oxidative
stress and atherosclerosis.

Key words : Moutan Root Bark(MRB), antioxidative, anti-atherosclerotic, anti-hypertensive
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& HHFAlsle] AFEBINTE AR 100 g€ st £ 3 L round
flaskoll W 2 L9 E€ 719 ThE 7IFWEofA] 3 hr AY 6I
th O]& 1 mm-pore-size filter (Whatman No. 2)8 o 1l¢t & &
88 ZHE&E2 AAsth oaE

evaporator (EYELA Digital water bath SB-1000, EYELA, Japan)

OFOH &

©rois= rotary vaccum

& 1961«@1 ek Z BEAZR Blo] 1868 g9 BENXR
w2 szm( % 18.68%).
2. 98

1) TEAC assayoll i} 8418} gue] &8

MRB ¥4 ZZEE9 Trolox Equivalent Antioxidant
Capacity (TEAC) Z+S Roberta®} Miller 9] wrHo] whgt
ZFFE &, 10 pLY MRB @4 £ZE 3 89(L,000 u
g/mL) Y= Trolox standardo] ABTS * 89 1.0 mLE E7}él
ol 18 & UV/Visible spectrophotometer (Ulirospec 6300 pro,
Amersham Bioscience)& 018314 734nmoll A EETE HH51
GATt. 6827} monitoringBlF I 1 mM Trolox} W W&k &L
o Al %= VERRICH
2y DPPHol 98t /271 &4 g3kd] &4

MRBS] £217] 4A &3k Bloisol 28 wht ¥l we} &
51k 5, o' -diphenyl-B-picryl-hydrazyl (DPPH) 16 mg2
100 mLY} oflEtZof =01 & 100 mLe SFFE sl ol
AE gt & o] 4 25 mLofl 48 &L MRB g4 &&8
05 mL& &80 & 58nmollA R|7lol] WE FJE Hals
ZH IS
3) Superoxide anion A&~AH F10 &F

MRB&} superoxide anion 4 3} Gotohet Niki®] B}
W wat EEsI%nk A8 T 98 559 MRB g4 2%
2, 30 mM2] EDTA (pH 7.4), 50 mM®] NaOHo| 501 30 mM
hypoxanthine % 1.42 mM nitro blue tetrazolium (NBT)& Ztzt
30uL, 100 uL, 10 uL, 200 ul Hrisied Z8HA agisiict &2
oAl 327} ¥2A17) EFHE] 0.5 U/mL xanthine oxidase 100

g H7ist £ 50 mM phosphate buffer (pH 7.4)E 0] &3d
2% FU1E 3 mLE ZESKITE 018 o] 204 2083
SAIY & 560 nmoflA] EBEE S5

4) DCFDA assayol] 2i¢h hydroxyl radical &~ @39 £F

MRBY hydroxyl radicald] MASE &Fs] 95k
27,7"-dichloro dihydofluorescein diacetate (DCFDA) ZEurg'®
2 AEoid EF8IP0E UF 559 MRB 84 £&55 10 ul
2} menadione 10 yLE € 1 potassium phosphate buffer (pH
74) 130 yLE ¥o] hydroxyl radicalg& 4HA1Z] &, 125 uM
DCFDAG]| esteraseZ ol 2171 DCFDHE 50 pl 715k
2087 Ady EZ9 HIE FFSRE o] #EEY ¥
excitation wavelength 485 nm % emission wavelength 530 nm
o4 Multi-detection
Fluorescence Genious, Tecan, Austria)® S48}
5) NO radical 2+ &9 £5

MRBS} NO radical 424 &= DAF-2 assay & 0] &3l

microplate  reader  (Microplate
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Egoi¥tt MRB &4 £&E 10 plet NO AZEE0l

3-morpholinosydnonimine  hydrochloride ~ (SIN-1)7}  4,5-
Diaminofluorescein (DAF-2)E 96 well platedl] 71513 24,
DAF-28} NO9J 820 Sl3 g&n= HBE 108 = excitation
wave length 485 nm % emission wave length 530 nmojl 4]
Multi-detection microplate readerZ ¢|&8l0) HA 5193
6) Peroxynitrite A~ GO HF

MRBS] peroxynitrite &7 &3H= Crow9] 8l wg} &
ABI¥Tt. &, 96-well microplated] MRB ¥4 2EES &

Z F8lZ 90 mM NaCl, 5 mM KCl % 100 M
diethylenetriaminepenta acetic acid®} 10 yM DHR 123& 3+3
3h= sodium phosphate buffer (pH 7.4)Z 7}s1C). olefl 10 u
M ONOOE A718t & EHBATAHE 0)85K] excitation 500
nm, emission 536 nmollA] HEEI9c)

7) RT-PCRol| 918} eHsla oA g4 54

BT MRB g4 ZEEE 24417} H2id HepG2 M Z &
FE9] total RNA £&E TRI-reagent (MRC, Cincinnati, OH,
USA)E O]&3IR 2™, RNase-freedt £71 3loflA] o1FoFrt
GHAL G4 ¥HE2 Promegaiiol Al Fl &% manufactured] wieh
DNase®| & 2] & reverse transcription T2 &AME O T 44
silem, 32 thga 2ok WA 2 uLel RNAE DNase9} 43
JL DNA A E4E 37TolA] 308 EQF 43t AlZrh vs
o] ZEE H 75ColAl DNaseE 843} A7) & 74 HIS
= Mg si¥ct. IHAL diSolAlE FE8l RNAS oligo dT
primerE 411 70CollA] 5871 BISE AVAIZ] § 4To4] 58
St HAIBI¥CE tHE S E RNA inhibitor (1 unit/pL)7} ZHg
15 uLe} AP E3 ulE) oligo AT UH2E A7) 5 ule RNA #
g E¢6lod 25T oA 587} annealdl T, 42ColA] 60 E=01
extension HEE M F mWOZ 70Tl 158 =0
heat-inactivate 13T} o]l PFEF DNAE  polymerase
chain reaction (PCR)oll 0] &3l%irt. PCR EE S8d5l7] {¢
Z7AOF Table 13} Z+2 primersZ MAMIHLE

8) Relative Electrophoretic Mobility (REM)SQ] &%

Human LDLY] REME & EM9) grHo] iz} agarose gel
electrophoresis = #443191T} Ict5], PBS (pH 7.4)0l] =01 LDL
(120 pyg/mL)E LE 559 MRB ¥4 Z&E, 10 pM CuSO,%}
Egslad 37ColA] 12 RAI7HEQ MiQt 8F &, 3 pgdl LDLE 0.7%
agarose gelof loadinggkd TAE buffer (40 mM Tris, 40 mM
acetic acid, and 1ImM EDTA)04] 85 VE 1417} E0} A7 |@E5]
AQrt. Gel2 HAXSI Coomassie brilliant blue R-2502 ¢ 415151
1, E¢9] inhibition ratio (%)= TS 4lo) Q5] ARSIATY

q4E

s
R M-

migration distance of ox LDL-migration
. distance of s LDL
% = X
% Inhibition migration distance of ox LDL.-migration 100
distance of n LDL

ox LDL: oxidized LDL, s LDL: sample LDL, n LDL: native LDL

9) Human LDL {13} SR &30 &5
MRB #£&E9| human LDL 418} A 3= Yagiol wey™

- 137 -

of 9d £33ttt £, human LDL 0.5 mLo] 10 mM PBS
buffer (pH 74)Z 1.5 mL, 0.1 mM CuSO; 40 L L £} F=
AlE 40 uLE Frlole 37ColA 3087 eNYsict. olrld
20% TCAE 1.5 mL, 0.05 M NaOHoll =901 0.67% TBAZ 1.5 mL
HIlGIHTE #hE EMRE 90T, 45871 water batholl A BRI
I ARGA HZE & 2,000xgell A SR F418E] SIvich 48
HE Fold 7128 AAS & 532 nmollA SZTEE SFET).
10) Fibrinolytic clear zoned] &

MRB €4 ZZE9] Mo thgt 23|84 2 human fibrin
plateZ 0]185lo] Astrup}l Mullertz®] ai3*"'S Bl &5 35}
Gt 100 mm petri dishof] thrombin 894(50 unit/mL)E 100
L Figt &, of7]ol 01 M phosphate (pH 7.5) buffero]
05%(w/w)7t 2 =01 fibrinogen 8N 5 mLE F5lT &
HOIFALT. Fibrino] =& wi7bA] A20i4] 3087 EXI5kd
fibrin plate& MZAGIHTE A ZME fibrin plate9] HS¢toll MRB &
£2 02 g& B 37T 207X 9S8e
zoned] 2HE FHBINTL

1) €4 S dAgde &5

MRBY &gt S dHgHe F4sr Ak
aggregometer (Chrono Log 490-2D, Chrono Log, USA)E ©| &3}
o 4T 8 YAEHE impedance HOE EXEIICE HA,
Sprague Dawley (SD) male rat®] &8 E 3.8% sodium citrate 3}
A7 ZEES QlE  vaccutainer (BD 363048, Becton
Dicknson, UK)ol] A&} &, 1,000 rppmSF 1087} YA 2E] 5
ATt A5 (platelet rich plasma, PRP)S 2181 2,300 rpmS.
T 1030 fHEE] oF & FZE(platelet rich pellet)S washing
buffer (pH 6.3)& % ¥ MASLIL, 2,300 rpmoilA] 1087} K4l
2l El¥rh. A4S (platelet poor plasma, PPP)S A A3} &,
suspending buffer (pH 74)Z HE831] 2,300 rpm Q2 1057} A
ot F @4 271 4~5x10° cells/mLo] H| =8 8)4sl] UE
ofl AHS3ITE. Washing buffer®] 42 138 mM NaCl, 2.7 mM
Kl 12 mM NaH,CO;, 0.36 mM NaH,PO,, 55 mM Glucose 2
1 mM EDTAOIM, suspending buffer®] Z4-E 138 mM Nadl,
27 mM KCl, 12 mM NaH;CO;, 036 mM NatPOs; 55 mM
Glucose, 0.49 mM MgCh % 0.25% Gelatino|t}. Cuvetted] PRP
400 yl, agonistQ] collagen 50 uL, sample pLE & 1, FEAZE
= 7St dAan #8451 AHAES collagen2 2 ST H
aggregation (%)& WIET(A)2E, MRB &4 2222 HX|S
& R5E aggregation (%)2 AZAB)CZ sl vl Al
wl inhibition (%)Z LERAATE

ol

i

b lysis

[ 1
il

e A-B
Inhibition (%) = ——— %100
A
A control gggregation (%3 B: sample aggregation (%)
12) SAAE]
BA BA4& SPSS (version 14.0 for Windows, SPSS Inc.,

USA) program& O} &0 7t 7ol i TEBALE A&
T 7] Alo] REE one-way ANOVAE 2416 ¥ p<0.050]| A1
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Table 1. Primer set list for polymerase chain reaction

Genes Sequences
5-AGGGCATCATCAATTTCGAG-Y

sob 5-ACATTGCCCAAGTCTCCAAC-S
002 5-AGCACTAGCAGCATGTTGAG-3
5-ACTTCTCCTCGTTGACGTTC-3

ooy 5-GTACGGAGCCCTCACCATT-S
5-AGCCCAGAATGACCAGACC-3
oR 5-TTACTGCAGTTCCCGGTAGGS
5-CAGCAGCTATTGCAACTGGA-S

Cataase a\ CCCTCTCATICCCAGTTGGT-3
5-TAGTTGGCCACTCGAGCACY
GAPDH 5-GGAAGGACTCATGACCACAG-3

5-TTGGCAGGTTTTTCTAGACGS

243 % n@

1. TEAC assayol] 219+ MRBQ @Hétal g3
TEACH S gZolu &9 g4isl gyt ohel gt

3l a3 EFo A 7ra FHAoH ASEE gHeR 22
-azinobis 3-ethylbenzo-thiazoline 6-sulfonate (ABTS M@ ¢fo]
2 oige arsle gidAe s8E 84 diEl E
analogue@! Trolox®} H] EFO Z4 BB, MRB g4 A&
£9] Mgl ANE TEACH2 = &3t Z 3, Table 201 LIERN

% MRB g4 &89 TEAC k2 0.053:0.0018 LERICE
2 tRFCE  AKESE ascorbic acid (AA)Q} butylated
hydroxytoluene (BHT)®} TEAC o] ZH2r 0.327:0.0013%
1.2170.0028 VERGE=EE MRB £480] 0]E g9} ¥l asiod
ABTS " A BHE oA He [ o Iig ot

18 &8 /elvisl vig

= 7*O§ vﬂ‘ 7V oA S g4 DIQOH HAE Sos)
Alg 59 gzl aad el k3lg dAlshs HEE
EE Ul DPPHe oPE¢r EHIZE cysteine, glutathioned} 2
e ol

2 MRBQ] DPPHell 98t 2171 oA 53

VAESSS

& &

o
ol
& 4% ascorbic acid, tocopherol, hydroguinone,
pyrogallol?} & polyhydroxy aromatic compounds, p
-phenylenediamine, p-aminophenoli} Z2 aromatic amine &
of Oisf Felzlo] M Apo] BUEER £4 S0 B |
gi7l &A 2ge Fgslket del ABE L = Heloh gl
olt¥’. 2 ¢Fol A DPPHE ©I831%1 MRB 94 £&89 &
El7] 2AGTHE &0 23 Table 291 Zth MRB € £&
£9 FolV] A EME ICofto] 4121841037 pg/mLE R F
©F 0] AA I BHT Brk= 57 Uskioh 8058, ’é}ﬁi}

8 E IRl J1sMo) YrkT BOE 1059 AI8HA U
u%@ DPPH 2i1Z 24 €48 Uehd Kim %9 93«
E HAL 19.9%, AE7HHAL 44%, Z2&01HA 37.2%, FAH
9.9%2] DPPH £itiZh A4 &4 & LERICh B8 catechin
-rroﬂ olsh hEHO! §Hts BUR YKl =Xi0] DPPH 2l

ii

4o

rr’

>~L4,O§Ul
_%
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4] g4Jo] 50. 6%§ HIHACH. Wk, MRB ¥4 Z&E50)
QA AGSH ZEB HId] AsEolA 50% ~ASES LPEM

SelciA Q %LB’«W crgslgolul ghilkgl HTE ¢l
ol vlgle R217] &AEH0] HXA Rerths AE 2ol
- UACL

n@ ;}r

Table 2. Antioxidant activities of the extract of MRB as determined
by the ABTS " assay and DPPH assay

MRB Pasitive control
W AA BHT
TEAC 00S3:CO0T 03270001 12174000
(MM Trolox eguivalent) e e s
DPPH racical )
SCavenging activities 41218x10.37 16280964 1911521012
(ICs:=ng/mL)

a W, water extract, o Each value represents e mean + SE of riplicate measurements

3. MRB&] ROS 4! RNS 4~H g3
Superoxide anion2 AMEIA P24 E X4 44Tt
RGN UE pilgR YESE AuExg ieg
singlet oxygen, hydroxyl radical 55 43| ZLOZHN =
&g oplg «= 4L, APFHOZ NI IKIELE Al E
). MRB @4 2ZE0] superoxide anion A4 E}E ;@’6}7
28] NBT sIH & ol85Ieirt o] 2HHE xanthine oxidaseol
hypoxanthineZ & 7}k 44F superoxide anion¢] L-gHHS]
NBTE 2HlAlAH A9 diformazan2Z PGIAZOEZM 560
nmollAl EBEIF S7EEA By olul, superoxide anion 47
g8Eg Ze 2EE HUKH, NBTY #g ZAAHA
diformazan®] 484 @A} Z45A . MRB €4 £&29
superoxide anion 24 E4E EXE 21} Table 3o LIRS Hl
o} 200] ICso@to] 043:0.03 mg/mLE SAIBLE T} ge] Ueir
AA (IC5=1.22+0.02 mg/mL) HrCh= BIEEAH L4086 A7 24
2 vlehlio] superoxide anionoll theh &340l AAXAZE &
ke HOE LIEKIT
Hydroxyl radical® 7} Y QU= |El7IE 23S
biomoleculeo] Z1HX¢! £412 QIBIC) 9] molecule 2], &
B e Zeo@

" o
COr X0 g

SL 2

i

&R Al superoxide anioni} hydrogen
peroxideot] &18} 44xio] &, ETIFEl|E, A 4 DNA
¢} ¥r2sh=t], E3] thiamind guanosine™} HE ] w24 v}
Sdh= ACE gEx U mwEl, FEEd EMsE

hydroxyl radical £HAE HMsHE A o] vkt Agg

olgrah= ARlolAl £Q38F o7t QUITh Dyed {ISI2HE] 44
e &S 24O 24 microsomel} ester DCFDASIS] 415
WS g &4 6K DCFDA assay® microsome?] {4 #irizt
BEE A8 ferriting] B4 Hrighy] #gt wh21, Pt
ol 9178t Al AEO0IL). MRB €4 £2&%29] hydroxyl radical
27 GIE ZEHE B3, ICa10] 102.87+10.24 pg/mLE LIE}
U} el SIS E O Qs AA (ICx=59.7942.96 ug/mL)

Pk LAY hydroxyl radicalo] tish A7 848 zZH= HO
Z VIEG O (Table 3), Wt MRB= hydroxyl radicalS g3}
HOog 4HEK] microsomes] XEAMRISE AAAIY HOE
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Nitric oxide (NO) radical® F7] JEX} 22t E2A] AlAH
2715, €98l W €Y £ s, A Zd tidlshs Her)
5 89 dgo] UM Urk B/ NO= cyclooxygenase
(COX)9] E4E EXIAA prostaglandin E,Q Qg ST 81
o GEHR2E A0 IEE SRl AIA septic shockS @
O7)= A0Z HaHPrIY. RNS & 81LI0] nitric oxide radical
of tigk MRBO 4 E8& £E¢ Zoh= Table 33} Zrh
MRB g F&E9 Gl 1.5240.04 pg/mLE BHE5MH &=
NO radical 424 24 Hold Yo, HETCE ol8% AA
(IC5=59.79+2.96 ng/mL)= MRBo| 813 S143] w2 A g
€ Bt o|gist MRBY 2iidt AHF v ROSEC} RNSO|
oAl o] BEd EHE Role ALE AIFHUCT

T t}E RNS & BhiQl peroxynitrite= Q] NOX}
superoxide anionoll Ol3] H4xlo] ThIA B x)xo) IRIGE
FEHIL, Alzheimer’s disease, Parkinson’s disease, amyotrophic
lateral sclerosis £ & AZA &g FUocty dedx Q)
L} 0|8} Zo] NO= NO X EA] Hobs peroxynitrite®] ZJEl 5

e AHSlE &8 R, Ut A4E NOE= ONOOQ &
HE 28 £48 dOI7I2E, NOo| At tiekel alskg ojjg) o

= XE3P] Y814 = ONOOE AAHE & Q= EXo] 8835}
Tl In vitroolA 7} ZEF  peroxynitrite LAHEE

D(-)penicillamine3} ebseleno] 11, 1 9 1Y, 901, &}, =3l
A ALY JEBOEAM HWmEel EMBIME dud s
ascorbic acid, a-tocopherol, flavonoids, polyhydroxyphenol =
o] ¥, B UBE peroxynitrite 2A%5 UHFOF MRB £&
E0] RNSS] 88& EHHE UA & = JEAE v
AP MRBS} ONOO™ 427 &4 & DHR 1238 0|83l £85I
T} MRB g HEE(1Cx=4.35+0.13 ng/mL)2] peroxynitrite 4
A G UIRTOE ARRE AA (IC5=2.540.04 ng/ml) Hr}
= SR HlaE 22 4&A GWE 2o, MRBYE GaE0)
peroxynitrite ~HAE ZEEE & & UACKTable 3).

Table 3. Reactive oxygen species and reactive nitrogen species
scavenging activities of the extract of MRB

MRB Positive control
W AA BHT
Superoxide anion
scavenging activities 043£0,03° 122002 NAS
(ICsp=mg/mL)
Hydroxy! radical
scavenging activites 10287£1024°  59.79+2.96 NAS
(ICs0=ng/mL)
Nitric oxide radical
scavenging activities 15040.04° 59.79+2.96 NA®
(ICso=pg/mL)
Peroxynitrite
scavenging activities 4354013 254+0.04 5724122890
{ICso=pg/mL)

2 W, water extract AA, ascorbic acid. b Each value represents the mean + SE of
triplicate measurements. ¢: NA is not active.

4. RT-PCRE E38} MRBY 413l g AH 84 3}
AI5LE AEH AT ROS = RNSSO) 8RIsia o A 710 &

_,_
—
C
[l

signal transduction
= Q4rh @4 3AA
15 AEH AT 71SE o, 0] 2 Q18 £48
3 oA whEol ErieheEdl glEA o
9 AEHAE AHGH BHEE RG] a9
T Aol IoF™. 2 @Fol4 HepG2 MHZo)
g 7%t ¥ MRB ¢ 2258 A
3 RIS E A9 mRNA 26 g Ha
I A1, Fig. 1o} VERS 1S} Z20] Cu - Zn-SOD, GPx
! catalase® mMRNA Wl halolli= & @37} LIERIA] QU0
mRNA 2iof] Rlcd
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Fig. 1. Effects of MRB on hepatic antioxidative enzymes(SOD, GPx,
GR and catalase) mRNAs expression after H:O, exposure in HepG2
cells by RT-PCR. A PCR biot of antioxidant enzyme mRNAs obtained by
RT-PCR after exposure of HepG2 cells to indicated concentrations of H.0; for 24
hrsLane 18 M, step-ladder marker: Lane 2: Control: Lane 34: 5, 10 ug/mL of
MRB: Lanes 5 1 mM of H:0z Lanes 67: 1 mM of H:O, + 5, 10 ng/mL of MRB

5. REM assayZ2 3+ MRB2} LDL 413} oim &
LDL2 €7 ¢l & wE7} 1.025~1.05800 siesh=s A

- 139 -



CHICE QHE= 4A5M0) triglvceride cholesteryl esterT &
A Rem, BHEE FH0 XA B2 BHAHER ol &
oA ot 215 apo B-100018) Bl B4a@ chilg g 54
Fo} Q=w 0] apo B-1002 LDLojA] Fxm BRIZIE Exis)
o Q1A W oA FHAHESY £E U tiilel 2F Foidt
o} S apo B-100¢ LDL-receptoro] g 4= = ligand 2
EHE St FAMEe] LDLE 4habs ~Ef Aol O3 HA 418kE
o] LDL-receptor®} ZAeH5IA] Eoict. LDL 413k £7] EMA3)
& HEo HEn ,Kj{io{l FQT JE& B, ox-LDLO] H4H
¢l LDL Brh thald Zoff Qe g4 E2lHo] HENZE E4
BIOEM SUZASIE SuiPY, REM assay= apo B-1000] %)
AAMY AHSEE At AFE dPE O 2, Fig. 2&
Cu®oll 93] S5 LDL 24}+5ke] REMojl thdt MRBO &0}
£ HoiFE 1 9lrl Native LDLY REME 10]2t1 7PE8 S ),
Cu2+ 7o) 93] REMo] 317K £7}619171, MRB Q4 A&

A7l 98] 1, 10 ng/mL oAl 24z} 2.9, 1477};<1 A
o~1 11.76%, 82.3%2] LDL 48} B3 F0E LIERAQCE

OE =X O].}:.

A

B)

126

|

2

Relative electrophoretic mobility
(protection %)
" s
H S

w
@

. ]

i 2 3 4

Fig. 2. The relative electrophoretic mobility (REM) of human LDL
incubated with Cu® and with or without extracts of MRB. DL (20
1g/mL) was oxlized with 10 uM CuSO: at 37°C in he ﬂresence of MRB extracts
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Table 4. Inhibitory effect on Cu®-induced LDL oxidation of the
extract of MRB

MRB Positive control

W AA BHT
mhibitory effect on Cu**- )
induced LDL oxication A317£11F 2109:062 26312022

{Cx=ug/mL)

A, ascorte acd, o Fach velue represents che (030, mear = SE

Fig. 3. Fibrinolytic activity of MRB by flbnnplate assay.
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Fig. 4. Effects of the extract of MRB on the platelet aggregation
induced by collagen. 1. Platelet rich plasma (PRP) 400 ul+DW 50 uLs 2. PR
400 plL+DW 50 ul +collagen 50 ul (100 ug/mi): 3. PRP 400 ul +coliagen 40
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