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COLLAGEN VITRONECTIN

PROTHROMBIN m—m}-—wmomm
Fig. 1. Platelet biochemical pathways. AA=arachidonic acid; AC=adenylate cyclase; ADP=
adenosine diphosphate; AMP=adenosine monophosphate; ATP=adenosine triphosphate; bTG=b-
thromboglobulin; Ca2l=ionized calcium; cAMP=cyclic adenosine monophosphate; COXl=
cyclooxygenase-1; DAG=diacylglycerol; DTS=dense tubular system; Fg=fibrinogen; S5HT=
serotonin; IP3=inositol triphosphate; PAF=platelet activating factor; PDE=phosphodiesterase; PDGF
=platelet derived growth factor; PF4=platelet factor 4; PGD2=prostaglandin D2; PGEIl=
prostaglandin E1; PGG2=prostaglandin G2; PGH2=prostaglandin H2; PGI2=prostaglandin 12; PIP2
=phosphatidyl inositol diphosphate; PKC=protein kinase C; PLA2=phospholipase A2; PLC=
phospholipase C; TS=thromboxane synthetase; TxA2=thromboxane A2; vWF=von Willebrand
factor. (From: ACC Current Journal Reéview 1999; 8 : 13-16).

SrElo] glont d7lE Azl Mad Fol el BuA AMe] AP
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A7 = v g8 A (mouse anti-thrombotic assay)= 47l Tt
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=1 o
1. 8l i sEG =M (turbidimetric method)
1) 22|

4% T8 A (platelet rich plasma, PRP)Z EA#3} fibrinogen WZo] &8} P4
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plasma, PPP)°]| l—'?oi /\]-%6}*‘: A= Ty
(2) 3.8% trisodium citrate: Blo]FA ol EF 100 mlE €3 trisodium citrate 3.8 g2 %<
2. stirring barE 23 RS}

(3) a2 I

(4) B2 $H9 fxA 2% 37 FEAE kst au A Zutdd e thekdl
A A st F8A7F YA ofd FEAd o =5 =
go 2 AF7L TR E AR AZE ST F AUtk Bol o) &HE B/ FEAle] =
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Z AT, A9 g ol §43ke] 500 pg/mio] HA A AEFE FA5H icedl
Bosted ARSR HE $% 15 pg/midlA o 33 e] dojdrh. Stock solution
WA H &SI}

@ ADP(adenosine 5'-diphosphate, Chrono-Log Corp. USA) : A|l#E= ADP A%k 5 ml
o] AYPAFGFE wol | mMY stock solution®] EA 3+ thS 100 ui¥ EF3t FF
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® Arachidonic acid(Chrono-Log Corp. USA) : AlFAIXM A3t Ol ¢FRl§de=
arachidonic acidE 343l 50 mMY] =7t FA ZAIs AL stock solution®Z A}
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@ Thrombin(Chrono-Log Corp. USA) : A5 = EEH] Aol AZAAF 1 mlE 7}t
o 10 units/ml®] %= stock solutions AT & 100 Wy EF3te] Y5 H A
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® Epinephrine(Chrono-Log Corp. USA) : Al &E & dAlHu|ZF AJ2ke] 5.0 mle] S/HTE
Yol 10 mMe 57} H %2 stock solutions Zi] 3o}, A28 wj= o] stock solution
S A AATFE 108] A3t ARt HE FE 15 uMe] sEolA Hol el
dojdrt,

(5) Platelet aggregometer(Chrono-Log Corp. USA)

(6) Blood cell counter F== platelet counter
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Table 1. Platelet anti-aggregating activities of aporphine alkaloids isolated from leaves of M.obovata.

Compounds 1Cs M) -

ADP* Collagen® Epinephrine®® AA%e

ASA' >1000 420 53 66
1 450 32 0.39 0.25
2 440 8.0 0.28 0.37
3 930 6.9 0.24 0.27

4 >1000 >1000 67 44
5 >1000 >500 >100 >100

SADP; 2-5 uM, °collagen 2-5 pg/ml, epinephrine 1-4 UM, “sodium arachidonate 10-40 uM, ‘with the
threshold concentration of collagen (collagen 0.8-1.0 ug/ml), 'ASA; acetylsalicylic acid.

A E st PPPE A&t} PRPE blood cell counter =& platelet counterS ©]-8-3t] &
2] $5 A 7% 300~350x10%ml H A, AEL] Z-$ 400~450x10%mle] = A PPP &
= A AFE A et 24l

4) =g
(1) @4 3 A 7](platelet aggregometer)E 37°C 1,000 rpm .= -FX] §Htt.
(2) PRP 500 pie} PPP 500 wiE cuvetteol]l 24 Weth ofw cuvete?] &S Hol A
2o] B4 opmg Fol@r}
(3) PRP(©|" PRP cuvette:= stiring barg 2o] Zthe} PPP cuvetteS ZHA}2] 220
33 557} incubationdld] AR & 37°CE FA|gHY.
(4) PRPOIA T=0%2, PPPOlX T=100%% ZA3s]| Ft}.
(5) PRP? vehicle = A8 &HE 5~10 plE 7Hsit)
6) 123 48 SHAZAE nlolaz gullg oj&ste] Friste] 4y $8& fx
Ela=
(7) ©1& 5~10% B3t T23} %ﬂiﬁ& 3
n}

X
=
A2 Yells AJSE vehicle S uj

< A (Fig. 2)% 2o] Ferh 4 o
Bk T%9] 3%o] A=},

) 7;”A|-I:H
% inhibition =& ol#] 9] AlLkA 3 Zho] Ak 50% A &3 FEIC500E 7+ A
Lol ZFzF 1C50 R 7F &F 25%, 50%, 75%2] W7F Hv =55 33 ol 245 &
AE ok strh. BAM-2 regression £418 St}

% inhibition=A-B/Ax100

A : vehicle?} SFFE 22 7HS W 4P 3=
B : AB9 $HAE EEE VBN S we ¥4 A%
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L1

20
L]

Transmittanes {a)

Time {min}
Fig. 2. Representative tracing of concentration-dependent increase in rat platelet aggregation induced

by collagen. Collagen was added as indicated by the arrow. The concentration of collagen : a, 1.5
pg/ml; b, 2.0 pg/mi; ¢, 3.0 pg/ml. (from: Throm. Res. 2000; 100 : 511-518).

6) 21t

o2 3K (Magnolia obovata) RO Z2XE {2|¥ 571% 9] aporphine alkaloidsQ! N-
acetylanonaine (1), N-acetylxylopine (2), N-formylanonaine (3), liriodenine (4), lanuginosine (5)
o] 3 YE FHA4LH $H AN AHAZE A6 tHfrom: Plant Med. 2003; 69 : 267-269).

7) Fol
awe §5 Fo| wet o5 FEAlS] WSS PPl 1 At e, Be
oetE fEAle] Rl W wg ol thErh EF SAAE ARA] wet w2
AL SRS A SN B 2 L ER ¢ o, 3Y A U= Ao
=& AEsiok 59, 7Fseh B

2. QIRA sisd®™ 2MB (mouse anti-thrombotic assay)
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3) =84
(1) 3AZF o AHAZIn.
01 ZAY N E &4 B vehicles BT FH3Th
3) NE Fo XZE —"?’— a4 S F=A(900 pg collagen+90 pg epinephrine/10 ml
saline/kgyg A2 Awo] FARICE ojn) 2w &3 FeAl9] &% vlg] At
o Fad 33 RF=A FAF F 158 AFEEC] oF 90% A% HIL, Fd tHE=2A
o}~ 50 mgkgs AT FAY vh2olA oF 50% IEg&E Hole w=IF AT
gtk o & f=A Fie AdstaA ste 5 uet ‘:}Eﬂ] &
(4) FAFE 15% oflloll AFsEAY phE|7E 158 o) A&Herke #Edn. o) U}
Hl& vh-AE AR dEE AERS b F401A Roke 4§ TPt

B
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o
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it
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%

&2 52 (Aconitum joponicum)®l 74E<Q] higenamine®] oH-22 FEA A4 9
AFZE A3} H(from: Plant Med. 2001; 67 : 619-622).

Table 2. Protection of mice from thrombotic challenge with the oral administration of higenamine.

Mice recovered

Sample Dose (mg/ke) Total number of
mice (n) )
Control 60 G =
ASA? 50 53 - 5
. . 50 30 11 37

Higenamine

100 27 . i

*ASA : acetylsalicylic acid
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