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A7 = Y.

S MAE, BME CRE, M/WREER, Sl SRR, TR, SEENE, ADP, AA,

collagen

1. B &% RS MRS o8 Lolu: mRFER
of EEst: glen, ERENNE o AEe
BEFEES 2 aspirin®| Y ticlopidine 9 I
INREENEIE S A nY glou <4EE
WA - R RIRIR RS > T ol figEo)

S24 AWAHT 27} LERE g
»~Ef 29 E, Y3 F7F 5o dde
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2] EH MENEMIE A o
o WEHEG 51 2o A o) &4
g Yoo RAEAAY mAMEA e HES o
ooy ofw)  m/MENEEE  RE ADP,
thromboxane A2 £9 M/ EEFEHES
Bulgto 24 kS Z7sle] gL ol

¢

SUe WAHE —sppEEe 2’ o
U JEERIO el b

2 ETES st A mERR,
LE RS, EinEEE, BRE{LERERS
ozt
R Feo A e HmEEA FMmiFoR i
He o) 7FA dERe] el AMEHE §
9 MMR#EEEed rlale d%FS gasr] 9
st HRT7Y u(Geilibokryunghwan;  GBH)
3 0 #mES FHSHETE RS
reETees, o e HeEs FEFAHEEStT
WRERSIA o 2HE EFLEE AREHY
AeH®

olof] A FEHET HARSI B I BRI
59 dUIMREEEREA g HdlEES
st om, kel kel 3 [KERFEHE
MatnE KBgota] old g HRE W&
2} gkt

to N 3

. M ik
1. ¥

1) a7
FOCEEO HHY e WA MY
Fikiol Al ifodo} T3t 2ol MEHsE

1.33 g
th % (Hoelen) 1.33 ¢
¥FE (Moutan Cortex Radicis) 1.33 g

#A%(Cinnamomi Ramulus)

2% Paeoniae Kadix) 1.33 ¢
k1~ (Persicae Semen) 1.33 ¢
A " 665 g

2) A
Adenosine 5'-diphosphate (ADP) dicy-
clohexylammonium  alt, rachidonic  acid
sodium salt (AA) 2 collagen {acid soluble
from alf skin)& SigmarHSt. Louis, MO,

Usa)A &+ AH&etaith

3) BB
fa TR SHEmAE 258 B
AT el Sprague-Dawley# #3230 +
20 @) & AHE&SIETh

2. itk

D) HAAREIL(GBH) 2 HEpiEEHe] AR

GBH= ##, %, 80K, 5% 2 #hi

2 27 133g A SFF 200 mlF B3 10

0Tell A 22172 28 $Eoshe @iRiEs 3

om, HpEEYe Hke #Y £ 10 g€ 2
e PHoR W S

2) MR BRI MR R

(1) M)y E#EmEE (Platelet-rich plasma,
PRP)9] T

CHCB= = Azl ##e AAelA
3.8% sodium citrate® €2 plastic FAE
Abg-sle] AEslAT). Sodium citrate
AL 200 xg=2 108TF oA g5
gted A Ede] FEAste Mo MRBHELE S
aid

(2) /R SRR PR

Modified smear method™& Al&319 ou
Ztzhel Age AYAEFE ol&std g
& TER A5t Abgsldt Plastic
micropivette® AHE-3td PRP 0156 mlE &
~8 Adfd &rln AR (dEzTE A
2ld) 002 mlE 7hsked EFetm 37T, 2
E2F wikrlzith. ADP, e collagen £
02 mlE AFZExr ZH2b 2x10-7g/ml, 5%
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10-5g/ml ¥ 1x10-57 g/mle] HE= 7}t
T 10832 AstAl £EE F oA 37T, 287
WA A Wl FE A4S slide glass o QF
A =g T F7FAA weE] AFRAIn
Wright-Giemsa G413 @ Box AzA At
Z}2v el smear® oil immersion objective lens
£ Abgeted B u] 7 (X 1000030 #HE
st o 71 g 2] muMRe SR A
3}

T2 %

FeHE WAS w9} Zol m/RisEEe] Yo
1 < BHE, (D) I M/ HoEE
b BHE, (D M/MREE] A%
3] dojytou PRPO| If/vistE FEER
< HA/ME S W BHodeE uXA 23 JHE,
(++)& PRPol M/MREE R3S 374
< do 2 Ax9 m/MRgEE] Aol
A8 JeEE Aoz s, 9o 4714 %
B71&l w2t PRPel HA A&} vt
£ RFEELS 2ol ¥AS weo MRtk
EE At h

(3) MR EESEHIR] iSRS B

g 09 mlol 3.8%2 sodium citrate
0.1 mlE H7igk &7]o A% 33 &
BZ s, 1,100 rpm, 10H-3F, 23T
A AT F AANE B e f/MR
BHs 4% (platelet-rich plasma, PRP)&
det §2 E- 0 E 3,000 rpm, 10¥
b, 23CeA AAEHF o1 2AAS &
F 3l  (Km/MRMmEE  (platelet  poor
plasma, PPP)E 4%t} PRPS m/IMEE
2 ATHELASHIAE ol &3ld FH3)
3, PPPE 3x105/p¢12 3Alstd Ad&
Aoz vt #HERS AsdLHS
HAE ol&std o Cuvett (5 mmx50
mm)ol]l AEE 3 200p15 FHst] o
7ol ZF %9 AR 2BulE H7Fshd
2% Fol collagen 25u] (EF%E 104
g/mhE Hr7lgoz Qe ¢S =3
sttt AlR9] HTHEE 0.1-2.0mg/ml
2 3t o m/MREENRIFEE Jx2Te

HAYSHA 4 FEAAY AR HOE
Il AolE UEFHLR %THE A
RS a=g

AAE (%) = (1 - A8 HASH/H
Z79] Hgx) x 100

& ARHEE M o] BEEER-S 3-40 3
stm o FHfEet BRRES File] B
ol & Student®] t-test MES S
=3

. ESERR

L oBERS L 2 % BREwe
ARSI YRR SR

1) EEEIRZE S m R BEEH 1

MRS el ADP, AA EE
collagen® 2 HEH = M/ REEE o
 WfERE S 71X =4 Modified smear
method 2 73] o] & Table 1 o] &
obet A th /MR MAE(PRP) HA) 2o
2 M/MiEel & doiux ¥
ZH(-)E, PRP €493 2249
ADP, AA, collagen® H7Ig &uh = fu/)s
MEC $HE €odle 2™ +nHE &
ZEg  # dAdn. FAAUERToEM
aspirin (=) EE (X)o] m/HREEERE
£ YEo] ADP, AA, collageno] <£]3F
m/iREEEA s 23t iHER S Y
WA AL ALE PRP H71E =
SHF=EES 7S dd= ADP,
AA %% collagen®] 293t i/ REESE o]
A ()E YeEtlo] PRPOl m/MREEES
EHE S AMEE w Boh sEEEER
< YER A BH(Table 1).

2) & REREEWO m/ME BHENIH] B
FERRIR S LS Zh2be] HEmigedy Sl ADP,

AA &+ collagen®.Z % X+ M/ sk

£ &) MflEHE 71R=A Modified
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Table 1. The effect of Geijjibokryunghwan on inhibition of platelet aggregation

Aggregating agents {(g/ml)

Sample -
ADP(2x10-7) AA(5X10-5) Collagen(1x10-57)
Controls
PRP 1 - _ N
PRP Il ++ ++ + -
Aspirin 0.5mg/ml + +- +-
1.0mg/ml - - -
1.5mg/ml - - _
GBH +.++ + +
PRP 1 : without aggregating agents
PRP 0 : with aggregating agents

GBH . Getjibokryunghwan

smear method® 723l ©] & Table 2
of ZiystAch Mo MRIEHEMIE(PRP) 23|
nogE M/MREC] #EEE YolUA]
A (-)E, PRPell M /NUESE FHEME
ADP, AA, collagens 78S W= Mm
WEo] HES dode Ay +HE
T 4 ARk FAHNZET 2 aspirin

EE (R m/MEEEEES UER

= S flo

o e
o)

(_

—

o] ADP, AA, collagen®| &3t [fi/NRERE
of il 73 MREH S JEtHATH M

% FKEIS ket e E5ZEYS PRP

A7 H SHRE=EEZS S o A
@ 2 H P2 ADP, AA, collagend] 2] %

s MRS BB A BEEERE ()2 A #IfIE

< JeEh gt (Table 2).

Table 2. The effect of each constituent herbs of GBH on inhibition of platelet aggregation

Aggregating agents (g/ml)

Sample ADP AA Collagen
(2x10-7) (5x10-5) (1x10-57)
Controls
PRP 1 - - ~
PRP + + ++ -+
Aspirin 1.0mg/ml - - -
1.5mg/ml - - -

Each constituent herbs

Cinnamomi Ramulus + + +.++ + +
Hoelen + + + ++
Moutan Cortex Radicis + + +
Paeoniae Radix + + +
Persicae Semen ++ ++ +

PRP I : without aggregating agents
PRP I : with aggregating agents
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- AT 8] 29 EEAERER AL 9 2 MRl o) MR RS BT -

3) & REWH NHRCRE YEd &%
ol AT B /MR AT
EH

MR B AE(PRP) Asre 2 /)
Eo] #ES Loz & AHGE,
PRPel (MMt FHEHEA ADP, AA,
collagen% #7118 & v MMiEe] HES
dodle Y (+0)E #AHF + A &
ANFZFC 24 aspirine (-) EE ()9 m
EEEE Jelo] ADP, AA, collagenoll
of gt i R el ZHE dElfEE S W
ERIRITE AR ALY Aol MRS
PRPel #A7M&t & REFEWES H7RS
of MFIECRE JdEhd £59 #¥S HAA
70 S - REEML, S - HUTERL, TR
2 MRS ADP, AA, collagendll
93t Mm/REERFEAA (+) EE (++4)E
A OEEHNSHERS el (Table 3).

2. WEEARC WE BRI R &
B el /MR S E

1) AR b2 HEEZALe] Mk
BEE HIEETE

HERROE LS B M WREEEIIRE RS
#AAs kel 742hE sEEE slAsig
PPP 200 u1Z A& &EA o2 Cuvett (5 mmx
50 mmie] FHUtA A7lo TGF T Mk
HE IR BplE st 2839 collagen
Sul B Ao EA Arle $3E FFA
th A89 HFTEEE 01-20mg/mlZ SFH
o RS dzde Ag ey 4
FTxollAe Alge HUEHAL zelE %EY
2 Alstetdch o ZI HERIRI O] collagen
202 frHE ek disl sxo] £
of ule} AAAL= FrlEol vEl e, GBH
$5% 10mg/ml, 20mg/mlelA 73 HffEE-S
Vel tH(Table 4, Fig. 1).

Table 3. The effects of herb preparations(that have inhibition activity) on inhibition of platelet

aggregation
Aggregating agents (g/ml)
Sample ADP AA Collagen
(2x10-7 (5x10-5) (1x10-57)
Controls
PRP I - - -
PRP I ++ + + + +
Aspirin 1.0mg/ml - - -
1.5mg/ml - - -
Combined herb preparations
Paeoniae Radix+Hoelen +,++ + +
Paeoniae Radix+Moutan Cortex Radicis + + ++
Hoelen+Moutan Cortex Radicis ++ ++ +

PRP 1 : without aggregating agents
PRP I : with aggregating agents
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Table 4. Typical inhibition curves on platelet aggregation induced by collagen in the presence
of increasing amounts of complexed prescriptions of GBH

Concentration(mg/ml) Inhibition (%)
0.1 l4*¥0.2l@
0.2 5.370.54
0.5 13.5£2.52
1.0 25.2+4.33*
2.0 40.1+5.23*

@ : Mean * Standard Error.
* 1 Statistically significant as compared with 0.1 concentration group of each
concentration group ( * : p. < 0.05)

25
9
= 20 A
o
K
I
= 15
R
o
)
5 10
[«
«
©
I 5 4
[0}
o

0 r '

0.1 0.2

Geijibokryunghwan [ mg/mi]

Fig. 1. Typical inhibition curves on platelet aggregation induced by collagen in the
presence of increasing amounts of complexed prescriptions of GBH

2) MEGER) WE T KW ik FEHE mMREE dis) Fxe) F7t

st A {4 w2 WHEE Frieo YeEld o, 2l
& EedEtpel BER mobAREEIS] HAEE BE 20mg/mloA e MEES
WS Y PR, %9l collagen ® vJehd el e Table 5, Fig. 2).
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Table 5. Typical inhibition activities on platelet aggregation induced by collagen in
the presence of increasing amounts of each herb

O 2% (Paeoniae Radix)

Concentration (mg/ml) Inhibition (%)
0.1 0.56%0.04@
0.2 2.3£0.42
0.5 3.4*T0.57
1.0 5.3£0.61
2.0 13.3£1.20"

@ : Mean t Standard Error
*  Statistically significant as compared with 0.1 concentration group of each
concentration group ( * : p < 0.05 )

O #H%E (Moutan Cortex Radicis)

Concentration (mg/ml) Inhibition (%)
0.1 0.5+0.04@
0.2 2.3=0.42
0.5 3.4x0.57
1.0 5.3=0.61
2. 13.3+1.20"

@ : Mean + Standard Error
* . Statistically significant as compared with 0.1 concentration group of each
concentration group ( * : p < 0.05)

O %% (Hoelen)

Concentration (mg/ml) Inhibition (%)
0.1 1.2x0.11e
0.2 4.4*0.16
0.5 6.271.09
1.0 12.2=1.65
2.0 184211

@ ! Mean + Standard Error
* 1 Statistically significant as compared with 0.1 concentration group of each
concentration group ( * @ p < 0.05 )
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35
e 307 : :
s O Paeoniae Radix
g Moutan Cortex Radicis
= Hoelen
2
= 20 1
=
2
LU
<
&
@ 101
s}
[
5 5
o
0

0.1 0.2 0.5 1 2
Concentration of Herbs [mg/ml]

Fig. 2. Typical inhibition curves on platelet aggregation induced by collagen in the
presence of increasing amounts of each herb

3) mEEESC 2 K o] HAdl o Z7ksol vebgeh E=3F 253 - MR RS}
gt /v BESE IR RA - PR B 10, 2.0(mg/ml)elA
HEREE S AHATE & el A i) 723 S Jeldia, g - KEERE

MOBESEHIHINE S 25 - 1K%5, 538 - HURL, 1R IBEE 2.0(mg/mD)ollA] 23 A &o] AR =H AT
%M EEAA collagenl® S EEE M (Table 6, Fig. 3).
gt T St whEt #EE

Table 6. Typical inhibition activities on platelet aggregation induced by collagen in
the presence of increasing amounts of combined prescriptions

(O Paeoniae Radix - Hoelen

Concentration (mg/ml) Inhibition (%)
0.1 0.5£0.01@
0.2 6.310.42
0.5 9.4=x1.12
1.0 15.6=2.01
2.0 18.2+2.43*

@ : Mean + Standard Error.
# © Statistically significant as compared with 0.1 concentration group of each
concentration group ( * @ p < 0.05)
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(O Paeoniae Radix - Moutan Cortex Radicis

Concentration (mg/ml) Inhibition (%)
0.1 1.56x0.21@
0.2 4.4%0.35
0.5 12.2+2.43
1.0 23.3X2.76*
2.0 32.4+4 23"

@ : Mean + Standard Error.
* 1 Statistically significant as compared with 0.1 concentration group of each
concentration group ( * : p < 0.05 )

() Hoelen - Moutan Cortex Radicis

Concentration (mg/ml) Inhibition (%)
0.1 2.2%0.27@
0,52 3.370.42
0.5 11.8+1.54
1.0 18.6+2.32
2.0 28.3+3.54"

@ : Mean + Standard Error.
# o Statistically significant as compared with 0.1 concentration group of each
concentration group ( * : p < 0.05)

40
35 - O Paeoniae Radix+Hoelen
9 Paeoniae+Moutan Cortex
P 30 1 Radicis
= N Hoelen+Moutan Cortex \
2 25 Radicis
<
c
S 2o
©
o
i
o 15 -
o
©
©
[ 10
©
E —-_—
5
0 s

0.1 0.2 0.5 1 2
Concentration of combined herb prescription [ mg/ ml]

Fig. 3. Typical inhibition curves on platelet aggregation induced by collagen in the presence
of increasing amounts of combined prescriptions
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300 AZF R 2 AMEEo] gt olEe| M
Feigfel AR AR BRI JEEUS
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M-S MR MAE(PRP) AA Do 2E M/l
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3 = Aok R ERT o2 aspiring (-)
TE (D)9 mMREERS Jehlo] ADP, AA,
collagenoll &g+ iv/)HrEEsE] sl Z-eh e
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=Abstract=

Effect of Geijibokryunghwan and each constituent
herb on inhibition of platelet aggregation

Jong-Goo Kim - ”Sun—Dong Park - Won-Hwan Park

Dept. of Diagnostics,
”Dept.' of Prescription, College of Oriental Medicine,
Dongguk University

The cause that the increase of animality fat intakes, under exercise, fatness, adding the stress,
advanced age etc., the occurrence rate of the circulation system disease has been increased. And
the thrombosis importantly came to the front as the risk factor of these circulation system's
disease. Nowadays, the ischemic disease has especially discussed, for example the angina or
myocardial infarction, originated in thrombosis that came from the platelet aggregation. In the
western medicine, as the cure and prevention, using the aspirin or ticlopidine for platelet
aggregation suppressant. But in the <Synopsis of the golden chamber @ On Pulse, Syndrome
Complex and Treatment of Chest Obstruction, Heart Pain and Shortness of Breath>, the curing
method must be used properly according to the pectoralgia or heartache's kind, state, grade.

The platelet do not attache to the normal hemangioendothelial cell. But when it stimulated by
endothelium peronia and so on, it attache to the injury endothelium or rise aggregation between
the platelet. On this time, it secrete the platelet aggregation inducer as like ADP, thromboxane
A2 from the inside of platelet. So it has first defensive function through the aggregation augment
that prevent the celerity consumption of blood. But the activation of abnormal platelet occur the
platelet grume and thrombogenesis. So it bring up the occlusive angiosis, so to speak,
cardiovascular disease, cerebrovascular disease, arterial sclerosis.

In oriental medicine, the thrombosis in the category of blood stasis and this blood stasis
present the generalise or local blood circulation disturbance that generated by all kinds of
pathological fact or blood stream retention accompanying with a series of syndrome. As the
syndrome, stabbing pain fixed at certain region, squamous and dry skin, fullness and pain of the
chest and hypochondrium, firmness and fullness of the lower abdomen, black stool, dark purple
tongue or with ecchymoses and petechiae etc.. has been created. And it becomes the pathopoiesis
cause that the convulsion and palpitation, severe palpitatiion, tympanites, the symtom complex
with a mass or swelling in the abdomen, insanity, stricken by wind etc..
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Moreover, it used the drugs for invigorating blood circulation and eliminating blood stasis or
drugs for removing blood stasis for all kinds of syndrome through the blood stasis. And the
drugs for activating the blood circulation, such as Salviae Radix, Angelicae Sinensis Radix,
Persicae Semen, Achyranthis Radix, Cnidii Rhizoma, Carthami Flos are used for that. And it is
used to the herbs of insects that has strong effect about the disintergrating blood stasis such as
Hirudo, Scolopendrae Corpus, Buthus, Lumbricus etc..

On this study, It used Geijjibokryunghwan(GBH) and the consisting herbs to investigate the
influence of platelet aggregation about drugs that used to improvement various symptoms created
by the thrombosis in oriental medicine. GBH formula has as formula recorded in the <Synopsis of
the golden chamber>, action of 'eleminating the evil and not impairment of healthy energy’ and
'promoting the flow of QI and cold and heat, so used for the expel blood stasis herbs from the
ancient.

Therefore we investigated the restraint effect of GBH and the consisting herbs about the platelet
agregation induced to the ADP, AA or collagen. The conclusion is following.

1. When it added the aggregation inducer after that it added GBH and individual
consisting herbs in the PRP, GBH showed the (+) inhibition effect on the platelet
aggregation and it showed the (+) inhibition effect in the individual consisting
herbs as like Paeoniae Radix and Moutan Cortex Radicis.

2. It showed the (+), (+++) inhibition effect on the platelet aggregation in
Paeoniae Radix - Hoelen, Paeoniae Radix - Moutan Cortex Radicis, Hoelen + Moutan
Cortex Radicis etc.

3. In the aggregation inhibition activating on the difference of density, GBH showed
strong inhibition effect to the aggregation state induced to collagen, and it showed
the inhibition effect in the individual consisting herbs as like Paeoniae Radix and
Moutan Cortex Radicis about the aggregation induced by the collagen.

4. It showed the strong inhibition effect about the aggregation induced by the
collagen in Paeoniae Radix - Hoelen, Paeoniae Radix - Moutan Cortex Radicis,
Hoelen - Moutan Cortex Radicis etc

Like this, as confirm GBH and the individual consisting herb’s inhibition effect of platelet
aggregation, We considerated that GBH and the individual consisting herbs have practical

applicational value of clinical trial in the thrombosis caused by platelet aggregation.

Key Words : Thrombosis, Ischemic disease, Platelet aggregation, Blood stasis, Geijibokryunghwan
(GBH), Synopsis of the golden chamber, ADP, AA, Collagen
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