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The Effect of Manbunbang on Thrombus Disease Related Factors

Woo-Suk Jung, Han-Baek Cho, Song-Baeg Kim, Chang-Min Choe, Chul-Won Choi
Department of Oriental Obstetric and Gynecology, college of Oriental
Medicine, Wonkwang University

Purpose: In this study, we evaluated anti-inflammatory activity and
anti-thrombosis effect of Manbunbang(MBB) prescribed to chronic PID patients.

Methods: We studied inhibitory effect of platelet aggregation, suppression
effect of GPIIb/IIla activity and inhibitory effect of TXB: and PGE:
biosynthesis which were caused by ADP, epinephrine. collagen and arachidonic
acid in vitro. And suppression of pulmonary embolism. changes of related factors
in dextran coagulation condition model and anti-oxidative effect of oxidative
damage were studied in vivo.

Results: MBB extract showed LD50 of 200 wg/ml or higher in mouse lung
fibroblast cells, and significantly decreased the GPT and GPT level in dextran
coagulation condition model compared to the control. MBB extract showed
dose-dependent inhibition effect on platelet coagulation induced by ADP,
epinephrine, collagen, arachidonic acid. MBB extract showed dose-dependent
inhibition effect on GPIIb/I1la activities compared to the control. MBB extract
significantly. suppressed TXB2 and PGE2 biosynthesis compared to the control.
MBB extract suppressed pulmonary embolism triggered by collagen and epi-
nephrine by 37.5% compared to the control. MBB extract significantly suppressed
the decrease of speed of bloodstream caused by blood coagulation in dextran
coagulation condition model compared to the control.

Concluson: The results strongly suggest the anti-inflammatory activity of
Manbunbang through anti-thrombus. Various applications using Manbunbang on
inflammatory diseases are anticipated. Anti-oxidative efficacy comparison data
between the Manbunbang prescription and the drug compositions may be used as
important clinical information, and further investigation of anti-oxidative
activities of Chrysanthemum indicum and Rhemaniae Radix should be followed.

Key Words: Manbunbang(MBB), Aggregation, anti-thrombosis, anti-inflammatory
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d Aoz, LEER SRER F%
HEh, ARED, PR 5o s :e
% B REN RiE 494 7
oFE iFRo] EEiEH FMEKE &
o] slo] BEHEHT o2 T Fm
Aol S8FET sloh B8 REM KA
(Pelvic Inflammatory Disease, PID)-
ute)g)o} & T EHA wupoja] A 1Yol
ofsf JER, BHRe WAHS TEE
B3t g ot FHZER] HFo] A
F AHE TG, R 9x)4)
wret d5A Wi g3 ‘{:'-‘“’Jr’ﬂ%
3t EREANA A=} o] ﬂﬂm
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M= 714 5418 Adez Qe
H3 o], HUFEMES &% Hrld F
2 +3 dAelx AREQ Mmikkk
MmEKEE, #EMmEkst MRS B
P2+ $E%EME, fibrin, prothrombin B{fA.
RIMEkS] R fh Seol FA #HER
AHREE T Qle}h, =3 RAEANA e e
ZA 9] #Es} JIesl Frme A3 FA4
I fFAFste] G zAbgol st iFifufk
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T A AS" AL A AF
180 ~ 250g2] Sprague-Dawley#) (ch &A1
FTEAH, FAFE 24 24 94X 9
18 ~ 20g% ICR(International Cancer
Research-H 4 & 554 E, A EE &
A BAE, AY 29714 18 A=
(2= 22.1%°14, ZX14 8.0% °) 3},
FAH 5.0%°138l, Z3E 8.0%°)8, 2
F 0.6%°17, & 0.4%°14 AFoFAl widt
Atg Co el & 43 FFstz, A

2 2242°TC, A = 50+10%, =9 A

ol

()

ZF 12A417H(07:00-19:00), =% 150 ~
300Lux® AAsle] 23UzF AYPAl 3t
el HEAZ F AF Wit dAs2
7748 B8RS ADE3sle] Ao A4
a3l

2) %+ F

B Aol AH8-st 1847 ( Manbunbang,
°]3} MBBZ %7])¢ XHu7AL (&
Frh B ImRLE) Vol #eslglom kB2
dgdsty B&EIuy oA Fl31g

T8 A a%e gew 2o,

Table 1. The Prescription of Manbunbang(MBB)

mEEy gy H&E(g)
At B Rhemaniae Radix 5
& IR Reevessi Geoclemys (Carapax Testucinis) 5
¥ B Carapax Amydae 5
W Moutan Cortex Radix 5
5 B Artemisiae Annuae herba 5
& Salviae Radix 5
B IR Stemonae Radix 5
%O Scrophulariae Radix 5
A g Paeoniae Radix 5
B B Licii Radicis Cortex 5
g Tyia Chrysanthemum indicum 5
Total b5

3) AleF 7 7]7)

Algel AS-8F Al platelet rich
plasma(PRP)& 842 (Korea) ol A
9 343, Dulbecco’s phosphate buffered
saline, Hank's balanced salt solution,
collagen, epinephrine, dextran, 3.8% sodium
citrate, acid citrate dextrous, heparin
Sigma(U.S.A) AMFS AH8-3}91 2. normal
saline> %-9)A) 2K Korea) #|¥-&. arachidonic
acid reagent, epinephrine reagent, ADP

reagent, collagen reagent, thrombin reagent

+ Chrono-Log(U.S.A) A ¥FE, IL Test
™ PT-Fibrinogen HS$} IL Test ™ AP
TT Lyophilized silicat® Instrumentation
Laboratory(U.S.A) A #&, aspirine s}
o] (U.S.A) A ¥<&, CD62P-PEE BD
Pharmigen(U.S.A) #|&<, PAC-1-FITC
= Becton dickinson(U.S.A) AEE,
prostaglandin E» EIA kit®} thromboxane
B: EIA kit Cayman chemical(U.S.A)
AEFE A3, 71715 centrifuge

(Beckman Co., U.S.A.), rotary vacuum
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evaporator{ Biichi 461, Swiss), deep freezer
(Sanyo Co., Japan), freeze dryer(Eyela
Co., Japan), autoclave(Hirayama, Japan),
roller Mixer(Gowon scientific technology
Co., Korea), vortex(Vision Co., Korea),
platelet aggregation profiler model
PAP-4(BIO/DATA Co. U.S.A). High
speed centrifuge(Hanil. Korea). FACS
Calibur(Becton Dickinson U.S.A.). ELISA
reader(Molecular devis. U.S.A) $& AF
#3ree,

MBB 23& <=7 (dH-¢ 1800)1 4
I FH4 1L500mE AR F, 3A7E )
4 FE3d, AAES 33 A474(3M
filter paper)dtx, ol SAFHAL rotary
vacuum evaporatoroll A 7t ¥-&3lgl
o} Round flaskell l“—‘j‘r% L&

P F

AH&-3k9

2) In vitro

(1) Mouse lung fibroblast cells

(mLFCs) ¥ oF

A4 Balb/c A# 2 # =4 (1g)& &
A E33te] RBC lysis bufferg 2383
£ A AF % cool D-PBSE 33} A A3}
o] conical tube(15m)ell @3 1,400rpm
A ¥ AAEE s YAEE
% tubeel DMEMicontaining collagenase
A(5mg/ml, BM, Indianapoilis, IN, USA)
¢} DNase type I(0.15mg/ml, Sigma).
antibiotics (penicillin 10'U/ml, streptomycin

10mg/ml, amphotericin B 25ue/mnl)}E ¥
I 37C COMeF7IAAM 2417 F<b )
okstdet. 7)ol 05% trypsin -0.2%
EDTAE 748 ¥ 30%7 wick ¥ <
AbkZ A 2] A 4 (PBS)Z 1,500rpmel| A
5E7 23 dA EEEER. ol F
DMEM-10% FBSZ 15 5o wlFst
3 05% trypsin-0.2% EDTAZ M EE
2elsle] d4oz 1394 33 63}
of Abolgl= EFAMEE DMEM-5%
FBS wloFd el A wlj F&hsdet.

(2) AE=5A &A

mLFCsell MBB extract(1ug/nl, 10ug/
nl, 50ug/ml, 100ug/ml, 200ue/m)E X
33, v F8 Fof wickAE Wi
PBSZ 23 AAHZ F, 7 welldl 50%
TCA (trichloroacetic acid)E 50ul & 7}
3, 1A1ZF et 4Ce WA= o
£ A FF42 53 A oS well
plate® ¥7] FoNAM Ax3IG ). 7]l
SRB(0.4%/1% acetic acid) #9& 100
ul/well2 7hetT Aol A 3087 A4
sttt 183 0.1% acetic acid &
2 9 4~53] AHZ g 7] FelA
71 z38 2 10mM Tris BaseZ 1004l /well
2 &3] A} o] plate® plate shaker
o] A1 35 speed® 5%7F shakingdtil
ELISA reader® 540mmellA EF3=E
Aeted xee ANAZ HAEZHEAL
B 7heked =

(3) M MR #EE (Platelet aggregation)

o

1247 ol FEE #2118 AUAe
Ak Aoz nE AYH FAE 38%
FAAGEF] B0l 438 AdR
o st 1:99 wE2 Yo oF
LA 22 (900rpm 10¥)3te] AS5Hoz
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¥ platelet rich plasma(PRP)E 93
Zhl & ohA] A1 E-2] (3,000rpm 103 38}
o] platelet poor plasma(PPP)E d it
PRP= A#H FH4 W3E =y oo
ol 3= §71d HA s

HEL PMMR S B &R
platelet aggregation profiler model
PAP-4E At&3lded, FHE »x:
ADP 10uM, epinephrine 10uM, collagen
5ug/m =} arachidonic acid SmMe} ¥ =
% 3}9v}. Micro-magnetic bars -2
silicon- treated cuvetteoll= m]2] 37Tl
A incubationA]Zl PRP 320u154 MBB
40w E Y3 YA incubation¥ 3 ADP,
epinephrine, collagen, arachidonic acid&
77y A0u & 7hsbed 5E-ZF wH-EA o

AL FH5el L3712 343}
o ARg3td e, HF F=71 20, 10, 1,
0.1, 0.01, 0.001mg/m 7} H == PRPe} 7}
32 A FEAS 97 AR 37Tl
A1 3¥7} incubation dt{Th A ¥ A
£33 vlx] Tl = PRPe| volumed 23
7] A8 AYAAS s 718 H F
4 SAE(%)E 23t AE T A7
ARz QAF Wik WAz Jeid 4
UE A 2XE WA slg o9, PRPZ
A2 F 247 gl EE AFE AYA
At A¥ 2% 5¢ 2% VCE &
A wH 5= 500-1,500rpm o2
3 528nmell A $AHEE ZA st
Aggregation®] QA FHE ALE & A
of ¢|#3ld transmission maximum
reduction percent® AFE3dtgT}.

Inhidition % =78 x100

= 29 maxium aggregation %
B = MBB %2-] maxium aggregation %

7t 7ke] 3wl A g aggregation(%)—"—
mean * SDE YEP I, Al FEY
TAFA el Student t-test® %
3 A s

(4) GPIIb/Mla binding assay

GPIOb/Ma binding assay:= Peter9]
Ag we wWysle] Aty
Platelet rich plasma(PRP)E HAd A
Aoz HE FFitel AME-stadw. PRP
+ tyroid buffer(129mM NaCl, 2.8mM
KCIL 89mM NaHCOs 0.8mM MgCl,
0.8mM KH:POs4, 1mM CaCly;, 5.6mM
glucose, 10mM Hepes, 0.35% BSA, pH
742 o] &3t Fx7} 3 x 10°platelets/
ZAFFAT. ol F 2 x
10°platelets/m 2 3 A& & collagen(5ue
/ml)3F 7+ 3 %(1,000, 500, 250ug/ ml) ]
MBB extract® v 3t 10& &<t /i—l—?—
A wFEAIZL F AEtg e A F
PAC-1(20we/m )3  CD62P(10ug/ml) &
w3l 4TCeA 3087 ¥bS ¥ flow
cytometryE °}-&3te] &FA s

(5) Thromboxane Bx(TXB;), Prostaglandin

E:(PGE,) &4

22 (3 x 10°platelets/ml ) ol collagen
(50ug/m) 3 MBB extract® 4749 %
(1,000, 500, 250ue/m)E E3FF3te] 3
7TCAAM 382 ks A F 2mM
EDTA%} 200uM indomethacing 7}3h+
W& AAAFHT. 287 dAAEEE
F A59e #H3bd TXB:2} PGEE
thromboxane B: EIA kit®} prostaglandin
E. EIA kit &A st}

m o] =5

3) In vivo
(1) #H2# (Pulmonary Embolism)
S AlY

APA Ao $5= Kimurad A8
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e Fele] AEGE. AY EE
< 54 o 18-208 A=Y 47 ICR
A mouseE ALl 3, MBB extract
Foi & 20g ICRA moused 7|Fo 2
A 96mes A H4 02mo] £3) A
A oral zonde® °]43ted 3tFo 134
147 AF FA3dd. g4 {2
MR- 53 A12F(11.3ue®]  collagenst
1.3ug®] epinephrine)& HBSS 200ul ol
FHEEF 2AG L ICRA mouse2)
BFA 20g% 200w 2] Ssfkoz w)xw
o FAste. AEFES AY A AU
AZE AAAD F MR EEE L A
ofe] A= Fa} 2417F Aol A% =
2] MBB extract& ICRA mouseel 77
Tzl on, A RFOZE aspirin
Olmg/g% AT FAst. ¥ &9
MR B AloFe] FodE I3}
A3 mouse HTH Y viujy}p &
EHEE 23" AYFE 29 WE
E2 AAstd on, g7|A miuje 208
ol Slvtele 7|e& AAsAY 93
A7 A4dE qE 2oz kg
(2) 8% x5 &4
1097 MBB extract® Ao A
Fod3l3l, dextranZ o] Wl E fut
3t o}-& heparin(1,000units/m )& # 2]
g syringe® °]-&3te] APsigich Ad
g dAL acid citrate dextrous(ACD)
SR oz 5wl ME L A 2m =
719) FldE SHsted AdEs Az
& 71€LE & £28 SAs9
(3) Dextran 18 wWejol gt A%
@ A" e /8 P FE F
WA gulE}E 1Fo® dle AHAE
2T % MBB extract Fo|F0.2 7+
Z ygreddh A2 AAdeE F

o |o mE rl

watgde), MBB extract $o¥2 A%
60kgS 7|Fo.2 3% 2HE &
WAl FA 200g3 96.6mg S 2. /‘}7"]?'5]'93‘:]'

o] 2 A P4 2me] £33k oral
zondeZ A¥ 31§ Ao 13 AT Fod
g & AAA7Z, Agstr] 1417 Al
g2 18] AT 593 93 d2+3% F
A o2 dextran 18 HHE #
ekl o

Dextran 18 wWe] #2 : Dextran
(FA 219h) & AgAged ¥x 7}
d3tdHA A3 SHAA 10%5 =9
Log wEo] 1m/200g8 WAQ mA
Aol 3% ool AF FASIA, 4A]7F
A% F AR AAE A3 4F A
AME AAEG Y AAAE R JETE
A FE dA AYAALE Fo38le
AT T4 A7 FF Ax2E A
Abstsd .

@ 7t 71% AHA

AlY 28 F ether® v 3 WA
A AANEE B 95 FH3ldh

g 6500rpmol A 2087 A&
F A& Ao B A2
ZA7] Q) biotoxthech(F) (AU, =
ol o= ste] A3

® da% & =4

dag £ AL AFEFAA

(Minos-ST) & AH&-3le &A%t
@ Prothrombin time
Prothrombin time< Simplastin Kit&
AR2-3le] ACL-1002.2 =& 34
® Activated partial thromboplastin
time(APTT)

APTT%+ Simplastin KitZ Al-&3}
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ACL-1002.2 =319}

® Fibrinogen % &34

Fibrinogen ¢ Simplastin KitE A}
43l ACL-1002.2 =A 39

4) Az g4 =A

(1) 22-diphenyl-1-picrylhydrazyl(DPPH)

27% &4

150mM DPPH/EtOH 15049l MBRB
extractE 1000, 500, 250, 125, 62.5ug/ml
FTEEZ FXME 10008 H7EE & 3
TCAA 3082 w217 o8 3%
= 517nmel A FAsted ol by o
2 Al
DPPH &£A%(%) =
HE2we] F4x-

MBB extract #9422 FFE  x 100
HxLe F4=
(2) Superoxide dismutase(SOD) %
AL BA &

MBB extract 0.2ml el tris-HCl buffer
(pH 85) 2.6m= 7.2mM pyrogallol 0.2
mE 743kl 25TelA 108z wkg =
IN HCl 0.1m 2 ¥F3-& AHAA A, H
4L L£20melN FREE AT,
bufferE H71g #A
ofgf o} o] A
SOD #AMEA (%) =
MBB extract —?"4%94_ = 100
buffer A7}+2 F3=
A7 &4

Superoxide anion radical 27 % &3
< xanthine, xanthine oxidase® o]%-3}
o] NBT(nitro blue tetrazolium)& o]&
gt ZAslgd 0.lmM EDTAY &4
% 50mM phosphate buffer(pH 7.8) 2.5
mlZ 2mM xanthine 0.2m 3} ImM NBT
0.1 mo] &35 wlgAell MBB extract

100-

(3) Superoxide anion radical

< 1.000, 500, 250, 125, 62.5ue/m 9] ¥ =

2 4% & xanthine oxidase OZunit/ml
< 73] 15% Sob vrS A Y me
% 550nmell A EA s o, “HE%L
FHFrE A7st Ak
Superoxide anion radical 2% (%) =
o 2 F- M%}Bgﬁract —,—0:]—,— % 100

5 B4 A9

A8 A7+ unpaired student’s T-test
Abgsted BA AEstgen AAE
B = + P05 = ++ PLO0L,

++ P.001 Foz, HE2EH vl
* PL0.05 = ** P01, *** P<0.001

FANA FolAE Az el ode

_L el

+

B il

M. & #&

L AZFA nA = g3

mLFCsoll 3t A 25448 A3t A,
H 2] MEYEE] 100£24%9 vt
o, MBB extract S+ 1, 10, 50, 100, 200
wg/m®  FEoME A7 97.0+28%,
97.1+89%., 93.4%1.8%, 91.149.1%. 86.2+9.7%
2 e (Fig. 1.

Cell viability (%)
g B

Conceniration (ug/mb

Fig. 1. Cytotoxicity of MBB extract on
mouse lung fibroblast Cells(mLFCs)
Mouse lung fibroblast Cells(tmLFCs) were

treated with various concentration of the
MBB extract.
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2. I/ #E3E (Platelet Aggregation)
o B XE JF
1) ADPel 938t /MR dEEe] v
E 4%

ADP(10uM)el 98t fi/hR #E o
A 23F H2%% A3}, MBB extract 20
mg/ml, 10mg/ml, 1mg/ml, 0.1mg/ml, 0.0lmg/
ml, 0.00lmg/ml §EA Z+7z} 91.6+1.7%.
71.8+10.1%, 28.4£11.7%, 17.9%10.5%,
3.9£2.9%, 4.226.4%° #HE A EE&
e 1ok (Fig. 2).

s !

=

=]

£

z l

Z .
20 10 0.1 0.01 0.001

Concentration (mg/ml)

Fig. 2. Effects of MBB extract on
human platelet aggregation with 10uM
of ADP

Platelets were pre-incubation for Smins with
various concentrations of MBB extract at 3
7C before stimulation with 10uM of ADP. The
results are the mean * SD of four independent
experiments.

2) Epinephrineell 2]3t /MR &Rl
u) 2= o g

Epinephrine(10uM)ell 213+ M/ MR #t
£ oA &=3E #FE¥ ZI, MBB
extract 20mg/ml, 10mg/ml, Img/nl, Q.1mg
/ml, 0.01lmg/mt, 0.00lmg/ml B ZolAM 2
Zt 94.7+3.0%. 78.2+3.6%, 45.5+2.7%,
23.2£2.7%, 155£5.3%, 7.1+4.9%%] #%E
AA &2 YEP ok Fig. 3).

3) Collagendll 23t [ MR #EEd) u)
e o33

Collagen(5pg/ml) ol 23 ifi MR #E3E
S A =IdE #AI AI), MBB
extract 20mg/ml, 10mg/ml, Img/ml, (.1meg
/ml, 0.0lmg/ml, 0.00lmg/ml -EollA Z}
7+ 90.8+2.3%, 56.6£12.9%, 23.2£7.1%,
14.5+4.5%, 12.1+8.0%, 3.7+3.5%° #i%
A && e Aok (Fig. 4).

70

60

40
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20

: I m

) -

.01 0.001

Inhibition (%)
g

Concentration (mg/ml)

Fig. 3. Effects of MBB extract on
human platelet aggregation with 10uM
of epinephrine

Platelets were pre-incubation for bmins with
various concen-trations of MBB extract at
37C Dbefore stimulation with 10uM of
epinephrine. The results are the mean £ SD
of four independent experiments.

40

30

20

‘AEN-

; - —

0.001

Inhibition (%)
2

Concentration (mg/ml)

Fig. 4. Effects of MBB extract on
human platelet aggregation with 5ug/ml
of collagen

Platelets were pre-incubation for Smins with
various concentrations of MBB extract at 3
7°C Dbefore stimulation with 10pM of collagen.
The results are the mean * SD of four
independent experiments.
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4) Arachidonic acidell & fn/MR %
o] v)A & o

Arachidonic acid(5mM)ell 28 i/
R g% 94 2948 #23 43, MBB
extract 20mg/ml, 10mg/ml, lmg/ml, 0.1mg
/ul, 0.0lmg/mi, 0.00lmg/ml F=o]A Zt
Zt 937+2.6%. 86.8t5.0%, 86.1+3.2%,
70.3£4.6%, 45.3£9.5%, 32.9+10.3%<] #k
£ qdAEE Jeb A (Fig. 5).

100
2
80
= 70
=
DR
g .
E =2
2
£ .
= 40
E
30
.
10 -
0
20 16 1 0.1 0.01 0.001

Concentration (ing/ml)

Fig. 5. Effects of MBB extract on
human platelet aggregation with 5mM
of arachidonic acid

Platelets were pre-incubation for bmins with
various concentrations of MBB extract at 3
7C  before stimulation with 10uM of
arachidonic acid. The results are the mean +
SD of four independent experiments.

5) Emaxs”]' ECSO%I-
HE FSAZ ADPE 2143 A%

Enaxt 121.7%, ECs02 4.70mg/m 2. }e}
%2, epinephrinex> Epax?t 99.3%, ECs
< 0.72mg/ml, collagen®] A+ Ena’h
493.4%. ECs2 9.90mg/ml, arachidonic
acid® Ena?F 101.8%, ECs52 0.02mg/ ml
Z el et(Table 2).

Table 2. Pharmacodynamic Parameter
Estimated by Enax Model in Win Nolinn
Program

arameter Enax( %) ECso(mg/ml)
Inducer

ADP 121.7 4.70
Epinephrine 99.3 0.72
Collagen 493.4 9.90
Arachidonic acid  101.8 0.02

3. MuphfRANAM e GPIb/Ma ##e

H3 FAHAZE EME 53 collagenel
S3lelA GPTb/M

A, AATE 4B E

a4, Hx2ZoAME 91.0% ek

g Ax7t A FohEg o,
MBB extract®] %57} 250ug/mlel A=

72.7%, 500ue/m EFENAME 63.1%, 1000

ug/ml F=ME 453%2 el =
oMoz Wio| ZtAdw(Fig. 6).
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Fig. 6. Effects of MBB extract on binding of fibrinogen to platelet GPI'b/Ma

The inhibitory effect of MBB extract on binding of fibrinogen to platelet GPIb/MMa in collagen
stimulated platelets was examined by flow cytometric analysis. Platelets were prepared and
adjusted to 2x10%platelets/m with modified tyroid buffer(pH 7.4). The fluorescence signal was
measured 10min after collagen(5ug/ml), PAC-1(20ug/m ) and CD62P(10ug/ml) were added. The
point show the fluorescence signal of collagen -activated platelets in the presence of various

concentration of MBB extract.
. Normal : Platelet
: Control : Platelet and collagen.

moaQw e

4. Thromboxane B2(TXBy) AA A
& 5ol WX o33

MBB extractell ©]8 TXB,¢] WA A
A3, HzFdAE
0.347£0.002(0D) 2.2  Yeh} AAF9
0.177£0.003(0OD) el ®vl3te] f-2A QA (P
<0.00D) Z7}sksi o™, MBB extract 250ug
/ml FEelAME 0.176£0.005(0D). MBB
extract 500ug/ml FXolAE (0.174£0.001
(OD), MBB extract 1000ue/ml ¥ =
A& 0.169£0.001(0D) 2 et H2F
o B3t FE oEH R {oAYA
(P <0.001) #A3tg ek (Fig. 7).

e o = o1a
AsE AT

. Platelet and collagen and MBB extract 250ug/ ml
. Platelet and collagen and MBB extract 500ug/ ml
: Platelet and collagen and MBB extract 1000ug/ ml

5. Prostaglandin E:(PGE;) A4 A
3 5ol WX 3%

MBB extractell 218 PGE.9 A4 A
Az, dzTdAE
0.363£0.012(0D) 2.2 e}  AHAEY
0.173£0.001(0OD)o wisle] #HA A F
7vsld em, MBB extract 250ug/nl 55
ol A= (.285+0.008(0D), MBB extract
500ug/ ml3g- S0l A= 0.283+0.003(0D), MBB
extract 1000ue/ ml %=l A+ 0.236+0.003
(0D)2 vehd gz H3ld =
oER oz fo0A U=(P<0.01, P<0.01,
P<0.001) #AE veb ook (Fig. 8).

- (=} - =
Pss AT
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e

Normal Contrel MBB250 MRES00 MBE1000

Fig. 7. Effects of MBB extract on
thromboxane B; formation in collagen
stimulated platelets

Various concentrations of MBB extract were
pre-incubated with platelets(3 x 10°platelets/
m) at 37C for 3mins. followed by addition
of collagen{50ug/ml). After 6mins the
thromboxane B2 formation was determined
by 2mM EDTA and 200uM indomethacin.
Normal : Platelet

Control : Platelet and collagen

MBB 250 : Platelet and collagen and MBB
extract 250ug/ ml

MBB 500 : Platelet and collagen and MBB
extract 500ug/ ml

MBB 1000 Platelet and collagen and
MBB extract 1000ug/ nl

The results are the mean * SD.

+++ 1 P <0.00] compared with normal group
*#% . P <0.001 compared with control group

TXB, (ODA0S)

PGE, (OD 405nm)
-
8

e SEPY
Normal Controk MBB2%0 NBRS00 MBB1806

Fig. 8. Effects of MBB extract on
prostaglandin K. formation in collagen
stimulated platelets

Various concentrations of MBB extract were
pre-incubated with platelets(3 x 108platelets/
ml ) at 37°C for 3mins. followed by addition
of collagen(b0ug/m). After 6mins the
prostaglandin E, formation was determined
by 2mM EDTA and 200uM indomethacin.
Normal ® Platelet

Control : Platelet and collagen

MBB 250 : Platelet and collagen and MBB
extract 250ug/ ml

MBB 500 : Platelet and collagen and MBB
extract 500ug/ ml

MBB 1000 Platelet and collagen and
MBB extract 1000ug/ ml

The results are the mean = SD.

+++ : P <0.001 compared with normal group.
P <0.01,

**% 0 P <0.001 compared with control group.

6. A A (Pulmonary Embolism)ell
g &3

Collagen®} epinephrineo| 93] Hx3
HAA Aol M o 272 8utE] F 8w}
7t FE7y 3087 oA uhu| 7} Ao
e, FAdH 2T aspirin FoJF2
gute] & 2upE]ate] FAv 158 o4 w}
vl7} A &=, el ubsled MBB
extract - 8ukE] F Hwielr A
w158 o] A} miul7E A &H e 37.5%9
AA &3 JePf ot (Table 3).

Table 3. Effect of MBB on Pulmonary
Embolism Mice

Dose No. of killed or Protection

(mg/ paralyzed ratio
mouse) / No. tested (%)

Control HBSS* 8/8 0
Aspirin 2 2/8 75.0
MBB 9.6 5/8 37.5

* HBSS : Hanks Balanced Salt Solution
Control : Collagen(11.3ug) and epinephrine
(1.3ug/2001 /20g) treated group

Aspirin : Collagen(11.3ug) and epinephrine
(1.3ue/200u1 /20g) treated group after oral
administration of aspirin(0.1mg/g)

MBB : Collagen(11.3ug) and epinephrine
(1.3ug/200u /20g) treated group after oral
administration of MBB extract(9.6mg/20g)
Data are means = SD.

¥ FHAIZ] Ao A HHS A
sl 7 28 A3 A, AA
T2 20.1£1.5sec, HEZTS 27.2+1.9sec




BR750! M KL 5 B0 0= we

MBB extract o 22.7+1.2sec2 1}
el d 2ol wlste] A|zbo] ©ErEH o]
FF &=7F 594 UAPC.05) F71
3t} (Table 4, Fig. 9).

Table 4. Effect of MBB extract on
Enhancement of Blood Flow Rate by
Administration in Vivo

Sample Flow Rate(sec)
Normal 20,1 £ 1.5
Control 272 £ 19"
MBB 22.7 + 1.2*
Normal : Oral administration of normal
saline
Control : Dextran(iv. 1ml/200g) injected

group after oral administration of normal
saline

MBB : Dextran(i.v. 1ml/200g) injected group
after oral administration of MBB extract
(96.6meg/200g)

Values represent the means * SD.

+ @ P<0.05 compared with normal group

* : P<0.05 compared with control group

35

2s

29

Flow rate (sec)

is

10

Normai Controi MBB

Fig. 9. Effect of MBB extract on
Enhancement of Blood Flow Rate by
Administration in Vivo

Normal Oral administration of normal
saline
Control Dextran(i.v. 1ml/200g) injected

group after oral administration of normal
saline

MBB : Dextran(i.v. 1m1/200g) injected group
after oral administration of MBB extract
(96.6me/200g).

Values represent the means * SD.

+ : P<0.05 compared with normal group

* 1 P<0.05 compared with control group

8. Dextran o1¥ Wejo] v|X & J ¥

D 7t 7%l MAE 3

7+ 71% 249 AxAd GOTE HxT
o] 258.2+37.31.U/L, AAe] 153.0£31.6
LU/Le 2 vt Aol vl gz
ZAA FA A= (P0.05) F7HE
epiit}. =3 MBB extract oI TolA
E 167.4+289L.U/LE Wzl Hl3le
A dE(P0.05) FE2E ERS]
o}, GPTE Y=xFe] 90.1+511.U/L, A
AFd-o] 50.220.71L.U/LE el AAL
of dzzAA FAA A= (P0.05) F
7+ Yelli gl e MBB extract $H
ol ¥ 59.8+6.3L.U/LE WHx+el w3}
o #9A4 AE(P.05) #4225 e
% cH(Fig 10, 11).
200

250
200

*
- .
150
100
50
0 .

*
Normal Control MBB

Fig. 10. Effect of MBB extract on the
GOT in dextran treated rat

60

40 -

30

20

10

0 RS—— -

Normal Control MBB

Fig. 11. Effect of MBB extract on the
GPT in dextran treated rat

Normal : Oral administration of normal saline
Control : Dextran(i.v. 1m/200g) injected group
after oral administration of normal saline
MBB : Dextran(i.v. 1ml/200g) injected group
after oral administration of MBB extract
(96.6mg/200g)

Values represent the means £ SD.

+ : P<0.05 compared with normal group

* 1 P<0.05 compared with control group

GOT level in serum
(LU/L)

GPT level in serum (LU/L)
o
g
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2) MRSl wAE o

M/ REk 3ol M= A A Lol 889.0+18.8
(x10°/mi) e WSt} hZFE 686
£5.7(x10%/mt) 2.2 R ALZe| wlle &
A AAI(P0.001) #4393, MBB
extract T2 844.6£12.5(x10°/mt) 2
veht izl vlsted A SlA
(P<0.001) =713k =H(Table 5).

Table 5. Effect of MBB extract on
Platelet in Dextran Treated Rat

Group NO. of Platelet
animals (x10%/mt)
Normal 8 889.0 =+ 18.8
Control 8 686.0 £ 577"
MBB 8 844.6 £ 12.5%**
Normal : Oral administration of normal
saline
Control : Dextran (i.v. 1ml/200g) injected

group after oral administration of normal
saline

MBB  Dextran{iv. 1m/200g) injected group
after oral administration of MBB extract
(96.6meg/200g )

Data are means + SD.

+++ P <0.001 compared with normal group
**% 1 P <0.001 compared with control group

3) Prothrombin time(PT)ol w]X]3= <33k

Prothrombin time< A AFZ-o] 10.90.7sec
of u]sted WfERTL 13.8+0.6secE }E}
4 F94 AAPL0.01) F7Hstee vk
W MBB extract -2 11.6+0.9sec
vehg gzl wsle] gofA A
(P<0.05) zrA3tsdvt(Table 6).

4) Activated partial thromboplastin
time(APTT) ol v]X]3= <33k
APTTE AHATel 30.7+1.3sec® e}
owbd 27 34.2+1.1sec®E eRY
oA AA(PC.05) F71ski o™, MBB
extract Fo2 31.3+0.9sec® peh}

2ol vt FAdg ot AL
gl (Table 7).

Table 6. Effect of MBB extract on
Prothrombin Time in Dextran treated Rat

NO. of Prothrombin
Group ) .
animals time(sec)
Normal 8 10.9 = 0.7
Control 8 138 = 06°°
MBB 8 11.6 £ 0.9*
Normal : Oral administration of normal
saline
Control : Dextran(iv. 1ml/200g) injected

group after oral administration of normal
saline

MBB : Dextran(i.v. 1m/200g) injected group
after oral administration of MBB extract
(96.6mg/200g)

Data are means = SD.

++ 1 P {0.01 compared with normal group
* 1+ P <0.05 compared with control group

Table 7. Effect of MBB extract on
Activated Partial Thromboplastin Time
in Dextran Treated Rat

Group NQ' of APTT(sec)
animals
Normal 8 307 £ 1.3
Control 8 342 + 117
MBB 8 31.3 £ 0.9
Normal : Oral administration of normal
saline
Control : Dextran(iv. 1m/200g) injected

group after oral administration of normal
saline

MBB : Dextran(i.v. 1m/200g) injected group
after oral administration of MBB extract
(96.6me/200g)

Data are means = SD.

+ © P <0.05 compared with normal group

5) Fibrinogen %ol vl X &= o 3k

Fibrinogen <¥-= A A<-o] 290.0+18.7me
/ml, ERFE 224.0%16.2me/ nl B eI}
ATl Blstey f9A U= (PC0.05)
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2425 vebd vbH, MBB extract —‘?—°’l
2 274.8+14. 3mg/ml o2 Jehd gz

of wlsled %-2)A A (P0.05) %ﬂﬁ}
A H(Table 8).

Table 8. Effect of MBB extract on
Fibrinogen in Dextran Treated Rat

Group N(.)' of Fibrinogen(mg/ml)
animals
Normal 8 290.0 = 187
Control 8 2240 £ 16.2"
MBB 8 2748 £ 14.3*
Normal : Oral administration of normal
saline

Control : Dextran(iv. 1mi/200g) injected group
after oral administration of normal saline
MBB : Dextran(i.v. 1m/200g) injected group
after oral administration of MBB extract
(96.6me/200g)

Data are means = SD.

+ : P <0.05 compared with normal group
* o P <0.05 compared with control group

9. A3} Aol WX FFF

1) DPPH &A%l vA&= 43

(1) MBB extract ¥«

DPPH9 47 #4<e MBB extract
1000, 500, 250, 125, 62.5ue/ml ¥ ElA
747t 82.4+2.4%, 80.8:0.9%. 66.7+9.1%,
46.1£6.0%. 23.0£0.7%2) &£A 4 &3
£ Jehi ek (Fig. 12).

DPPH scavenging activity (%)

125

Ceoncentration (ug/mi)y
Fig. 12 Scavenging activities of MBB

extract on DPPH free radical
MBB extract were reacted with DPPH for

30mins at 37C, and the absorbance at
517nm due to DPPH radical was
determined. The results are the mean + SD.

(2) 74 GE FoAF

MBB F4 <&9 DPPH &4 &4
AE PHE, HUHK, AE%E, BEHIE
ol oA AdHes ¥ oA A
< el (Table 9, Fig. 13).

2) SOD A &l A& <33

(1) MBB extract <

MBB extract®] SOD A A2
1000, 500, 250. 125, 62.5 ug/ml =l A
77y 42.0+3.5%, 25.8%2.0%, 13.7+4.8%.
79+3.7%, 0.97£1.2%9 A AL
el s1oH(Fig. 14).

Table 9. Scavenging Activities of
Compositions of MBB on DPPH Free
Radical

SN wd
obg o 1000ug/ ml 500ug/ ml
SR 66.4 + 1.7 68.9 + 5.8
I 30.2 £ 5.9 142 = 1.7
® B 0 0
IR 75.7 = 0.5 82.7 £ 0.5
% B 70.1 + 44 395 + 12.8
% 62.3 + 1.5 16.8 + 4.6
AR 68.1 =+ 3.1 139 = 24
S 51.6 = 55 18.1 + 6.2
SE=E 75.0 £ 0.7 79.0 £ 1.1
MK 715 £ 79 459 + 6.6
HETE 773 £ 4.2 729 * 6.4
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DPPH scavenging activi
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Fig. 13. Scavenging activities of compositions of MBB on DPPH free radical
Compositions of MBB were reacted with DPPH for 30mins at 37°C. and the absorbance at
517nm due to DPPH radical was determined. The results are the mean + SD.

SOD-like activity (%)
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Fig. 14. Effects of MBB extract on superoxide dismutase like activity

MBBEB extract were reacted with tris-HCl buffer(pH 8.5) 2.6m and 7.2mM pyrogallol 0.2ml for
10mins at 25°C, and determined at 420nm after stopping the reaction by adding 0.1m of IN
HCl. The results are the mean * SD of three independent experiments.

(2) 74 o4& FodL
MBB T4 &9 SOD #A} &
PHE, THE SN AdqHer =
< 4<% Jebl e (Table 10, Fig. 15).
3) Superoxide anion &A% m A&
3 &
(1) MBB extract 5o
MBB extract %{+-9] superoxide anion
A7 AL 1000, 500, 250, 125, 62.5ue/ ml

FxoA A7 543%6.3%. 46.9+3.9%.
37.5£4.3%, 27.420.6%, 13.2429%% AA
24 234F e Aok (Fig. 16).
(2) T4 4E FoAL
A1 °FE9] superoxide anion &~ &
B E, BOHK, HE K, FEE T
A AHez 2> 44 S
Wsiek(Table 11, Fig. 17).

A
o
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Table 10. Effects of Compositions of MBB on Superoxide
Dismutase like Activity

=

ok 1000ug/ ml 500ug/ ml

=
LRy 56.4 = 0.9 429 + 1.0
& R 217 £ 2.2 13.1 = 4.1
® H 3.2+ 04 48 + 0.3
®WFK 19.7 £ 3.3 142 £ 25
F & 242 + 33 14.8 £ 2.3
% 55 + 0.8 0.7 £ 13
BER 18.7 £ 3.1 135 £ 1.7
S 279 + 1.8 129 = 1.2
EESE S 199 £ 1.0 126 £ 3.1
HE K 11.0 = 0.2 124 + 0.4
ig ILia 50.0+ 1.2 322 = (0.3

70 - B 1000xg/mé B 500ug/md

SOD-like activity (%)

HHE GR KF KK BE AT S8R X BHE BEE BRE

Fig. 15. Effects of compositions of MBB on superoxide dismutase like activity.
Compositions of MBB were reacted with tris-HCl buffer(pH 8.5) 2.6ml and 7.2mM pyrogallol
0.2ml for 10mins at 25°C, and determined at 420nm after stopping the reaction by adding 0.1ml
of IN HCL The results are the mean * SD of three independent experiments.

500 250 62.5

Superoxide scavenging activity (%)

1000 125

0

Concentration (ug/ml)

Fig. 16. Scavenging activities of MBB on superoxide anion radical.

MBB extract were reacted with 50mM phosphate buffer(pH 7.8, 0.lImM EDTA) 25mn and
2mM xanthine 0.2ml and 1lmM NBT(nitro blue tetrazolium) 0.1ml for 15mins with xanthine
oxidase 0.2unit/ml, and determined at 550nm. The results are the mean = SD.
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Table 11. Scavenging Activities of Compositions of MBB on
Superoxide Anion Radical

FE

op g 1000ug/ ml 500ug/ ml
Shith 467 £ 2.6 273 £ 3.4
& R 106 = 25 17.9 = 4.3
® B 119 + 41 44 + 3.0
WF 60.6 + 5.7 315 + 0.7
% B 448 + 1.6 259 + 35
% 38.1 + 3.2 419 = 0.3
AR 26.8 + 5.1 458 £ 2.1
K3 18.7 = 0.5 270 £ 7.0
2y 28.2 £ 5.2 94 + 14
HhE 40.9 + 4.6 26.9 £ 4.7
BrEi 432 + 5.8 297 + 59

~1
[
al

®1000ug/mi B 500ug/mé

[ w o> N *H
= = =) < ]

Superoxide scavenging activity (%)
=

i E BIR KPP HAR BE fZ THER X3P BEE #HEE HHL

Fig. 17. Scavenging activities of compositions of MBB on superoxide anion radical.
Compositions of MBB were reacted with 50mM phosphate buffer(pH 7.8, 0..lmM EDTA) 2.5ml
and 2mM xanthine 0.2ml and ImM NBT(nitro blue tetrazolium) 0.1ml for 15mins with xanthine
oxidase 0.2unit/ml, and determined at 550nm. The results are the mean * SD.
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28 34 2t glg Aoz Al
Hsidh

meta B =R E 71E o
of F3be] Wi BB RIEN K
L5 BEH me 2% 93 A
Y d7E B3t ik S AHRH
o2 gtz i

A in vitroel ¥ ADP, epinephrine,
collagen, arachidonic acidell €3t i/t
HE A4 &3 GPIb/Ma 28 oA
23, TXB:¢t PGE; A4 A&l 5ol o
3 AEE 39T, in vivodl M E il
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ol A= WA in vitrool A Alghe]l
oA 2 PRPel ¥ S <xkel
ADP, epinephrine, collagen 2331
arachidonic acid® 7}8bed /MR #EE
of H3 A& AL A3

MBB extract 42 Mz =A<
v FHel et R = gEHo=
A3 AL Jepllen, EC#2
arachidonic acido| Al 0.02me/ml, collagen
oA 9.90mg/ml, ADPelA 4.70mg/ml L
23 epinephrines] Al 0.70mg/ml 2 el
%A 3L(Table 2, Fig. 2-5), 3] arachidonic
acidell H&te] F& ECsatE vehli gl
Aoz ADP, epinephrineell =3 7]
2 Ay AHV wssAY AgA
22 ¥ £AE JepddE ol 7]
&9 AUt HEE EHilfbR A K
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