A b
THE JOURNAL OF ORIENTAL OBSTETRICS & GYNECOLOGY
VOL.19, NO.1 : 031 - 046 (2006)

ALILEEAS] PiiR KR HI B HiR

The Experimental Study on Antithromboetic Effect of Honghwadangguisan

Ryou Dong-Hoon, Shin Yong-wan, Kim Eui-il,
Kim Su-min, Lee Jung-eun, Yoo Dong-youl
Dept. of Ob & Gyn, College of Oriental Medicine, Daejeon Univ.

Purpose : The Purpose of this research was to investigate the effects of
antithrombotic activities of Honghwadangguisan(HDS)

Methods @ Measured the effect which was given to blood flow rate through the
regular volume of glass tube after the blood was diluted five times with ACD
soulution. Antithrombotic effect was calculated as a percentage of the experimental
animal figure protected from the paralysis of hind legs or death of the mouse that
is caused from the administration of platelet aggregation regent.

Each of the groups consisted in 8 mice, was divided into Normal, Control, and
HDS. All of these 3 group were supplied a saline solution and after an hour the
control group brought the dextran extravasated blood. Also the HDS group was
dosed to the experimental mice with Oral Zonde one day before the experiment.
After that, the mice were abstained from food. And then we gave a measured
amount of it before an hour. Finally, it gave rise to dextran extravasated blood as
well as the Control group.

Results @ The results were obtained as follows. In vitro, HDS inhibited platelet
aggregation induced by ADP and epinephrine significantly as compared with the
control group. HDS showed fibrinolytic activity insignificantly as compared with the
control group. HDS reduced blood flow rate in significantly as compared with the
control group. In vivo HDS inhibited pulmonary embolism induced by collagen and
epinephrine (inhibitive rate 50%). HDS increased number of platelet, fibrinogen
amount and shortened prothrombin time, activated partial thromboplastin time
significantly but reduced blood flow rate insignificantly as compared with the
control group in thrombus model induced by dextran.

Conclusion : HDS is effective antithrombotic activity from experimental result.

Key words : Honghwadangguisan(HDS), antithrombus, extravasated blood.
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1) & ¥

A EEdl FHY FE AF 180-250g
9] SD(Sprague-Dawley)fk Mtk BEIR(K
HRBIHYAH, THEE 54)9 18-20g
9] ICR(International Cancer Research)fk
AANRNPLIT=AEH, FHEE S4)
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Table 1. Prescription of Honghwadangguisan
(HDS, fITEEH &
B kO 4 EE (g)
FLAE Carthami Flos 4
=17 Angelicae Gigantis Radix 4
34 Flos Campsis 4
HiE Achyranthis Bidentatae Radix 4
HR(K) Glycyrrhizae Padix 4
[ ¥ N Sappan Lignun 4
HO Cinnamomum Loureirii Nees 3
W Paeonige Radix Rubra 18
A IE Angelicae dahuricae Radix 3
2% Artemisiae Anomalae Herba 10
Total 58
3) A P R
Eigo) g ®#e Dulbecco’s

phosphate  buffered saline(DPBS-A; Sigma
Co., USA), normal saline(Z9]#|%, Korea),
Hank’s balanced salt solution(tIBSS: Sigma
Co.,, USA), USA)
ephineprine(Sigma Co., USA.), dextran(Sigma
Co.,, USA), 38% sodium citrate(Sigma Co.,
USA), ADP reagent(Chrono-Log Corp., USA),
collagen reagent(Chrono-Log Corp.,, USA),
thrombin reagent(Chrono-Log Corp., USA),
IL Test ™ PI-Fibrinogen HS(Instrumentation
Laboratory, USA), IL Test ™ APTT
Lyophilized silica(Instrumentation Laboratory,
USA), fibrinogen(Sigma Co., USA), acid
dextrous(ACD: Sigma Co., USA),
heparin(Sigma Co., USA.), urokinase(Sigma
Co., USA)), aspiring {5}tk

BE2S= serum separator(=4)2}l, Korea),
minos-ST(Cobas  Co.,  France),
(Beckman Co., USA), rotary
evaporator(Biichi 461, Switzerland), deep

collagen(Sigma  Co,,

citrate

centrifuge

vaccum

freezer(Sanyo Co., Japan), freeze dryer(Eyela
Japan),
ultrasonic cleaner(Branson Ultrasonics Corp.,
USA), Mixer(Gowon
technology Co., Korea), vortex(Vision Co.,
Japan),  ACL-100

Co.,, Japan), autoclave(Hirayama,

scientific

roller

Korea), camera(Nikon,

(Instrumentation Laboratory, USA.), platelet
aggregation profiler (model PAP4, BIO/
DATA Co., USA), silicon-treated cuvette

(BIO/DATA Co. USAYSS f#fistgtk.

2.5 .

1) kel

FritwmEy(HDS) 2858 3,000 md
round flaskell ¥ ZEWK 2,000m-& ¥
ot BER & shibsta, Mgty 3
[ JEEHEM filter paper)dtsl, o] FEE
S rotary vaccum evaporatoroll Al JHEE
pAEstA k. Round flaskol] #FE WK
S -70C deep freezerol X 4FsR] <
RS, 2450 B9 freeze dryer®
i st 1 3.94g o BikS ¥ol
A Ehgell MHESE BER EMAEK
mfEste] A

2)ifii/i e (Platelet aggregation) i

£r220-23)

A

1200 DL E ZERES MERRE AT T
o] kM WIESEZRE KMFT MmKs
38% FAAUEFo] EoUe= —kIH

REgE mEI 199 HERZ Ei &
S (O0rpm 10¥)3te] Lo HH
platelet rich plasma(PRP)E 43 A& T
A EOoEE (3,000rpm 108)3he]  platelet
poor plasma(PPP)E AUtk PRP= KX
B #E tn deol Edde &7
o B skt

gl /MR EER FURE platelet
aggregation PAP-4,
BIO/DATA Co., USA)E fFH3HLoH,
5 SO -
(ADP) 6uM9} epinephrine 5uMo] HEE
g9tk Micro-magnetic

silicon-treated cuvettedl] =

profiler  (model

Adenosine

diphosphate

barg Y&

ujg] 37T
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A wjFAIZ] PRP 320 pe9} EEEES 40
wWE 93 thA] incubationdt & ADP 40
wWE ke 55k KEEAIAH T

EEHS AEKA BBAIIIN wREsH
o FHstReY F#& BEZE 10, 5, 25,
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ste] Rl B KRR RGBE W/ m/MR
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E3tgem, PRPE L2 % 28 <ol
EE BBS ETARC B% & 3¢
BEs 37CE #Fstn vt #REE
500-1,500rpmo.& 3} 528nmoi|l A %
EE BEst

gl o3 ktkol MklEE BES o
S RO kB3l transmission maxium

st

reduction percentE

Inhibition% = AZ B 100

A = control(vehicle)2)
aggregation %

maxium
B = ¥EH#f 9 maxium aggregation %

&2 BEINMY  aggregation(%)2
meantSD.2 2 YelAL HAEEEW
et BEM-S Student t-testE E3)
wEs A

3) Fibrinolytic activity J|%E

Bt 07%7) 952 4429 (plasminogen-
containing)-& 0.05M babital buffer, pH 7.8
=9 H 5me] AWE 01mle] thrombin(100
NIH/m)o] ¥ol # # Mol petri dish
(85x15mm)ol A {RA I ©] AL 37TColA
30M HiE3le] fibrin plate?} MBS

=224)

3t A fibrin plate Eoll disk
E FIste BBME¥IEEE urokinase 0.1md
(100IU/me) & EhpEsla HEE BENZ
gt ohg 37C Wi ZI7)el 24:R
9 HESIY B = whole well9]
A71E WEste HERFNG FERFES I
g 37 R

4) MFEE WE

(1) in vitro

heparin(1,000 units/me) @I FA}7]
& o] &3 —f EFEFAL L FHE
53 mmstdct mK-S ACDARKOZ
5 MRS oy —ES 2719 FB
< EBEHA e MR EEC Y=
PSS WEsHdth mEel dextranth-g
¥ HBHI #£¥%s RET BB
2 EWIRL, £ mE KL 37C
7t #MEFHEE o, ABE ¥ 5
[ pre-incubation A|Zl #% ki Hik
o2 my HKEE WESA

(2) in vivo

HKS 108R SDe) fEn ST
dextran® 2 JMFHE FEF oL
heparin(1,000 units/mé)S I FAL7]

£ o]&3td KimIHt

Bimg MmMKS ACDAKOE 5% W
g os —ES 2719 KBS @B
A g ik HEES WESIA

5) K%z (Pulmonary thrombosis)
OB

BEM mke FEE Kimuras HE
HEDe) #este] EiEsAT KR BY
e ERJ o 18-20g A= A ICRA
mouseE {Ff3slH 1, HDSE 20g ICR
BHAE HEHEOSZ B 258mg/20g/day &
S HAEHEK 02nld BfRA|A oral zonde
g o]&3td 26 & KRS miE
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Fe MMk BEE AE(11.3ug2 collagen
3} 1.32u89] epinephrine)& HBSS 2004(9]
EHEEE ERIEtg, ICRA moused)
F5A 2089 20049) HESE REHIk
E4st A

T BHAA B% SF midl 1@ 4
MBS, Litk 24RR RAIZ %, 1
MR BEE HE RS R R4 285
giiol _EE23 #pEre] HDSE ICRA mouse
o #&n &kEstgden, BHREBHOZE
aspirin 100mg/kgS &1 #HE3I ).

me MRS MR BE R
B2 A3l LSS mouse FHTHE] Y
iy £S5 RE RED BN BY
<79 HHXREZ FHESIYon, d7A
fiEe 20 B SdeEle] #aes EX
AV "8 REEVH FEE WE Ko
2 .
6) Dextran j5ifn #iREel Ha 5588

(1) Dextran jifn #5fE FiE L &4y vHR

HR 8niEE  meE  so  EEE
(Normal), ¥#E#¥(Control) 2 FE&EF(HDS).C.
2 &% Utk FEHES ARAHAS §&
inehal, HERS AHAEKE RET A 1
B§R 2o dextran Il KHES FHEFHL
o, HDS #HipFe 26mg/200g/day& 4 BHA
Bk 2meo] ¥fERsle oral zondeZ2 EE &1F
gio) 18 #n &Sy, o] # BAAZ #
EERSH7) 1R mie] oAl 1l EE0 RS
% HEBEHG R HEOZ dextran M
WHEE FHiEstAct

Dextran i 8 %% . Dextran(ZEALF
219HE £FHAHEKY Y3 mESHEA A
3 BREAA 10% BES BRS 1E9 11
n/200g(rat)®y] MRS EFiR 37 LR
28 HEHSlD, 4R5R A8 % O ZE
2 Bmdd £ BAZE ZEHI Ao

EER Y HRBERFS BB Y A £
HeEWKE KMo FBREL BT
Fpxle] &% #BIEE BASAH
(2) I E BE
Mg JE-S BB)MIRET S, minos-st
£ st WiEsta
(3) Prothrombin time(PT) &>
PT= simplastin  kit{General Diagnostics.,
USA)E ffsle] ACL-1002.2 HiEsdoh

(4) Activated partial thromboplastin
time(APTT) #IE
APTTE  simplastin =~ kitE  {#J3}e]

ACL-1002.2 %3k

(5) Fibrinogen & BIE

Fibrinogen #-& simplastin kit& (FH3}o
ACL-1002.2 HlEstsioh

7) #hEtERE
HES #=FE unpaired student’s T-testS
(At #iat @ISt o™ P<0.05 ®&
P<0.01 A HEES wEstsch

. Bl #&

B In vitro

1. m/p# gt (Platelet Aggregation)
HBR

1) ADPe)] 93 /it &EHE HHE &
R

HDS-E #E 5 30mg/mé, 20mg/mé, 10mg
/mé, Smg/ml, 25mg/mé, 1.25mg/mME
ADP(6uM)oll oJelj x| FHEH M
RIES HESIH, RABERS 824%=
Yehd K, HDS 30mg/me REEANA
RER(%)S 15.04%, 20mg/mb JEENA
= 43.93%, 10mg/mé EEANXM T 64.44%,
Smg/mé EBEANME 87.62%, 2.5mg/ml 1B
A A= 100%, 1.25mg/mé EEANA=
100% 9] HEX(%)S eI
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2) Epinephrineol] o3} i/ i &k #
R

Epinephrines]] JajA FHEH /R
ggo]l digh HE HRAMe BB
Bk EMERO] 922% 2 Jehd wid, HDS
30mg/mb AN Q] BEEFR(%)S 3.79%,
20mg/md EENNE 26.03%, 10mg/ml i

gl 54.01%, Smg/mé EEANME
57.48%, 25mg/ml EEAME  61.82%,
1.25mg/mt EIEAME 71.36%2] REXR
(%) verd.

3) ADP¢} epinephrineo] t™hHgF Emax
ECso & yat

% g  #3t inhibition %&

computer program WinNonling F{/H 3}
o] Emax modelol] 5E 3L fitting3l STt
Fitted®d JZ=5E AHE Ems ECso
2 y9] pharmaco-dynamic parameter=
(Table 2)o EHa A=, kifE FEER
ADPE gt ZA$ Enns 23682%=
Ve, ECse 66.26ug/mé 2 YERSE

Table 3. Effect of HDS on the Fibrinolytic

Activity by Fibrin Plate

t}. Epinephrine?] 7% Emax’} 91.04%,
ECs0e 5.72g/m S 2 ELE, Emex model
o| & epinephrined] gko] sigmodicity
7} = A Vel o (Table 2).

Table 2. Pharmacodynamic Parameter
Estimated by Emax Model in
WinNolin Program

parameter )
Inducer Emax (%) EC:)O(Ug/mB)
ADP 236.82 66.26
Epinephrine 91.04 5.72

Group Concentration Librinolysis size

per Dilutions(cm)

Sam A 10IU/disk .48
Sam B 10mg/disk -
Sam C  2.5mg/disk -

Sam A ; Urokinase: 10IU/disk treated group.
Sam B ; 10mg/disk HDS treated group.
Sam C ; 5mg/disk HDS treated group.

3. i FH WE mipmE vlNe
SR

EHES mgel NH #ye
XA viro BHOZ MEHES HE
SR OEHRS 2007:147(sec), HIERE

2. Fibrinolytic activityel] v]2l& 2R
Fibrin plate kol diskE& FlH3l 5
P BEEQ urokinaseE 0.1mé(1001U/ me)
2 wEsta, ARE BEHZE BET o
£ 37C incubater #2850l 24K:f T2
KBSl wMRE s whole welle] V&
HES R HDS M A BREHe
whole wello] Ro]71& 3t %R U= #
22 Jehl A= gtth(Table 3, Fig. 1).

Fig, 1. Effect of HDS on the fibrinolytic activity
by fibrin plate.

&  275+2.05(sec)) HDS REAFELS
25.4+2.25(sec) 2 eI ¥EEREC] HIE)
YREE WOMEE BEIROY
oAl e glichTable 4, Fig. 2).
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Table 4. Effect of HDS on Blood Flow Rate in Vitro

Sample Flow Rate(sec)
Norm{ 20.07+1.47

Control 27.512.05+
HDS 25.4£2.25

a) : Mean * Standard Error
Normal : Normal blood.
Control : Normal blood on 10% dextran.

Flow rate{sec)

50 e

N
o
T

[4%)
(=]
T

N
(=)
T

-
(o]

Normal Control HDS

HDS : NOrmal blOOd on 10% deXtran with 10mg F|g 2 Enhancement of b}ood ﬂow rate by

/10m¢ of HDS extract.

+ @ Statistically significant value compared with 4

normal data (+: P<0.05)

B In vivo

1. g€ (Pulmonary embolism)dl] ¥
& MR

Collagen®} epinephrined] &3] &
B R BRAA BRHFS 89y &
gulElst AW 3050 LIE SiEst #

normal data

administration in vitro.
1 Statistically significant value compared with
(+: P<0.05).

mEES 8ulE) i 2nlElgrel AU 15
% Db 7} Fgiol BTt old w
o] HDS ffupte 8ula) v 4val7}
2AY 155 Lk il $EEol 50%
o) MHES YEAtHTable 5, Fig.
3).

fel Id=l, BYEBRES aspirin &

Table 5. Effect of HDS on Pulmonary Embolism

Mice 100
No. of killed or 9
Dose %
(mg?20g) / %S?I%Iezsted Protection .
Control HBSS 8/8 0 5
Aspirin 2 2/8 B E 0l
HDS 258 4/8 50 “
HBSS : Hanks' Balanced Salt Solution 20t
Control @ 11.3ug collagen and 1.32xg epineph-
-1ine/20044/20g treated group. 0 !

Aspirin : 11.3xg collagen and 1.32xg epinephrine Control Aspirin HDS
[20048/20g treated group after oral admini- Fig. 3. Effect of HDS on Pulmonary Embolism
~stration of 50mg/kg of aspirin.

HDS 11.3u8  collagen and 1.32ug
epinephrine/2004¢4/20g treated group after oral
administration of 2.58mg/20g of HDS extract.

Mice
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2. Dextran 1M #5fEo] vl R

1) Mg PIAE SR

M/MREE EEEEO) 889+18.8(x10°/mr) <1 vl
H|3lo], HIERES 686+5.67(x10°/mm), HDS 1%

Table 6. Effect of HDS on Platelet in Dextran
Treated Rat

Group NO. of animals Platelet(x10%/nr)

Normal 8 889+18.8
Control 8 686+5.67+++
HDS 8 725.3+4.2] %% *

a) : Mean * Standard Error

Normal : oral administration of normal saline.
Control : 1.1m£/200g dextran i.v. injected group
after oral administration of normal saline.

HDS : 1.1m¢/200g dextran iv. injected group
after oral administration of 25.8mg/200g of
HDS extract.

+ © Statistically significant value compared with
normal data ( +++ : P<0.001)

= ¢ Statistically significant value compared with
control data ( == : P<0.001)

2) Prothrombin timeo] ©) & ZE
Prothrombin
17.2610.43(sec) 1 =

IEFEfol
HRE

time&

et

Table 7. Effect of HDS on Prothrombin Time
in Dextran Treated Rat

crow_ el P
Normal 8 17.26+0.43
Control 8 30.55+8.14+

HDS 8 16.95+0.56%*

a) : Mean * Standard Error

Normal : oral administration of normal saline.
Control : 1.1m£/200g dextran i.v. injected group
after oral administration of normal saline.

HDS : 1.1m{/200g dextran iv. injected group
after oral administration of 25.8mg/200g of HDS
extract.

+ @ Statistically significant value compared with
normal data  (+: P<0.05)

= Statistically significant value compared with
control data  (x : P<0.05)

HERS 7253+4.21(x10°/m) 2 #MBHko] wl5}e]
BEP<0.001) A Z7}54%cHTable 6, Fig.
4),

RN

Platelet(X 103/mt)

o)
S

500

HDS

Normal Control

Fig. 4. Effect of HDS on platelet in dextran
treated rat.
+ @ Statistically significant value compared with
normal data ( +++ 1 P<0.001)
= . Statistically significant value compared with
control data P<0.001)

(***:

3055+8.14(sec) HDS FYHEEL 16.95+0.56(sec)
2 HER Hliste AEE (P<0.05) A= i
HEE B HTable 7, Fig. 5).

Prothrombin Time(sec)
w S @
=) S

N
[=]
T

-
o

HDS

Normal Control
Fig. 5. Effect of HDS on prothrombin time in
dextran treated rat.
+ @ Statistically significant value compared
with normal data  (+: P<0.05)
« @ Statistically significant value compared
with control data  (+ : P<0.05)
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3) Activated partial thromboplastin PrEARE-S 39.52+2.73(sec) 2 EN} HE
time(APTT)o] vjxl= #E ol 3l HEMP<0.001) e T

APTTE E#AfO] 44.0+1.35(sec) bl
et HREAEES  67.8+2.02(sec), HDS

Table 8. Effect of HDS on Activated Partial

Thromboplastin =~ Time in  Dextran
Treated Rat
Group NO. of animals  APTT(sec)
Normal 8 44,0+1.35
Control 8 67.8+2.02+++
HDS 8 39.52+2.73**x*

a) : Mean * Standard Error

Normal : oral administration of normal saline.
Control : 1.1mé/200g dextran iv. injected group
after oral administration of normal saline.

HDS : 1.1mE/200g dextran iv. injected group
after oral administration of 25.8mg/200g of HDS
extract.

+ @ Statistically significant value compared with
normal data ( +++ : P<0.001)

» 1 Statistically significant value compared with
control data P<0.001)

(***:

4) Fibrinogen #9l w|Al= &)

Fibrinogen B EFEREC]
263.3+10.58(mg/ d0)A ] Wlste, ¥R
2 181.5+11.5(mg/de), HDS #ELFELS

Table 9. Effect of HDS on Fibrinogen in
Dextran Treated Rat
Group NO. of animals APTT(sec)

Normal 8 263.3+10.58
Control 8 181.5+11.5+++
HDS 8 231.0+7.66%x*

a) : Mean * Standard Error

Normal : oral administration of normal saline.
Control : 1.1m¢/200g dextran iv. injected group
after oral administration of normal saline.

HDS : 1.1m#/200g dextran iv. injected group
after oral administration of 25.8mg/200g of HDS
extract.

+ @ Statistically significant value compared with
normal data  {( +++ : P<0.001)

= @ Statistically significant value compared with
control data (= : P<0.01)

&% Ve g cH(Table 8, Fig. 6).

D +++

APTT(sec)

HDS

Control

Normal

Fig. 6. Effect of HDS on activated partial
thromboplastin time in dextran treated
rat.

+ : Statistically significant value compared

with normal data  ( +++ : P<Q.001)

“» 1 Statistically significant value compared

(***:

with control data P<0.001)

3k
ey

231.0+7.66(mg/ d0) 0.2 ¥ REEE
BHEMEP<0.01)U= BhEERE
% tH(Table 9, Fig. 7).

300

Fibrinogen{mg/di)

HDS

Normal Control

7. Effect of HDS on fibrinogen in
dextran treated rat.
+ @ Statistically significant value compared

Fig.

with normal data  ( +++ : P<0.001)
= : Statistically significant value compared
with control data  ( ** : P<0.01)
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3.

26.26+2.81(sec),

B W miEEd vlAs
ok
21.07+2.48(sec),

HDS

HREHS
RS

IEEFHS

Enhancement of Blood Flow Rate
by Administration in Vivo

Table 10.

Sample Flow Rate(sec)

Norm{ 21.07+2.48

Control 26.26+2.81
HDS 25.16£4.56

a) : Mean = Standard Error

Normal : Oral administration of normal saline.
Control : 1.1mé/200g dextran iv. injected group
after oral administration of normal saline.

HDS : 1.1m£/200g dextran iv. injected group
after oral administration of 25.8mg/200g of HDS
extract.

V. # %
MEEFHRS BAKZR) YA
2yqon, BEBERT EBER E

o2t stel mER AP MEFITE
B 2Ro2 uHHREH, KL B
St o) 1Rel &8k Act

o] #H
QA AR BHRTF He

gl A HAES AT MK
3t P —fEe WEHY EY
RAoZ MK

BT AR RS mEk EE B9 N
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Fig. 8. Enhancement of blood flow rate by
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