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| ABSTRACT |

Review of Experimental Studies on Antithrombotic in Oriental Medicine
-Within Articles in The Journal of Oriental Obstetrics & Gynecology Since 2001'-

Soo Jung Jung!, Young-Hun Ma? Seung-Bum Choi’, Kyung-Mi Park!
Dept. of GY&OB Dong-Shin Mokdong Oriental Medlcal Hospital
Dept of Internal Medicine, Dong-Shin Mokdong Oriental Medical Hospital

Purpose: The purpose of this study is to compare with the result of experimental
study about antithrombotic effect by reviewing recent oriental medicine journals
that have been published since 2001 in Korea.

Methods: Articles on antithrombotic effect that have been published from
2001 to 2013 in oriental medicine journals registered National Research Foundation
of Korea were searched. After that, 12 articles using same ‘thrombosis condition
model’ were selected and reviewed.

Results: The results were as follows.

1. If there is no limit drug concentrations, platelet aggregation induced by
adenosine diphosphate (ADP) in hyulbuchukeo-tanggamibang (HBCT) was the largest
aggregation inhibitory effect and platelet aggregation induced by epinephrine in
Saegeum-san (SGS). Jogan-tanggagambang (JGTQG), hyulbuchukeo-tanggamibang (HBCT)

ad a large inhibitory effect on aggregation.

2. At the lowest concentration, Mokdan-san (MDS) of the inhibition of platelet
aggregation induced by ADP and Hyunhosaik-san (HHS) of the inhibition of platelet
aggregation induced by epinephrine were effective.

3. Pulmonary embolism induced by collagen and epinephrine in Neungasojeok-tang
(NSJT) has the highest antithrombotic effect.

4. Pathological conditions of extravasated blood by dextran, Jogan-tanggagambang
(JGTG) has the highest inhibitory effect on decrease in platelet numbers. Compared
to the rest of the experimental drug, Saegeum-san (SGS), Heanggyonghonghwa-tang
(HGTHHT), Wusl-san (WSS), Mokdan-san (MDS) showed significant inhibitory effect
on the prothrombin time (PT) increases. Honghwadanggui-san (HDS), Saegeum-san
(SGS) showed significant inhibitory effect on increase in activated partial thromboplastin
time (APTT) and Jogan-tanggagambang (JGTG), Heanggyonghonghwa-tang
(HGTHHT) showed significant inhibitory effect on decrease in fibrinogen.

Conclusions: This result will provide useful information for the prescriptions
of antithrombotic medicine in the field of Oriental medicine. We will have to
carry out further studies that will compare each herb used in the diseases caused
by extravasated blood.

Key Words: Antithrombotic, Oriental Medicine, Extravasated Blood
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Table 1. Selected Studies

Author Subject Issue Journal
of year
Lim MC, The experimental studies on antithrombotic 2003" Korean J. Oriental
et al'V effect of Hyunhosaik-san (HHS) Physiology & Pathology
Park MJ, The experimental study on antithrombotic 2004" The Journal of Oriental
et al'¥  effect of Mokdan-san (MDS) Obstetrics & Gynecology
Lee BR, The experimental study on antithrombotic 2005" The Journal of Oriental
et al'® activities of Saegeum-san (SGS) Obstetrics & Gynecology
Kim KS, The experimental study on antithrombotic 2005" The Journal of Oriental
et al'¥ activities of Wusl-san (WSS) Obstetrics & Gynecology
Ryou DH., The experimental study on antithrombotic 2006" The Journal of Oriental
et al®® effect of Honghwadanggui-san (HDS) Obstetrics & Gynecology
Kim EI, The experimental study on antithrombotic 2006" The Journal of Oriental
et al'®  effect of Heanggyonghongwa-tang (HGHHT) Obstetrics & Gynecology
. The experimental study on antithrombotic .
Lértnaﬁ}f’ and antiinflammatory effect of 2006° ggseteiﬁilgng (gyggéiitga;
Bokbanghongdeungpaejang-san (BHPS)
Lee JE. The exp.grimental study on antithrombotic ‘ Korean J. Oriental
ot all¥ and gntnnflammatory effect of 2006 Physiology & Pathology
Kamiboyanghwanoh-tang (KBHT)
The experimental study on antithrombotic .
Je Jl}g)’ and antiinflammatory effect of Neungasojeok-tang 2007 The Jgu rnal of Oriental
et al (NSJT) Obstetrics & Gynecology
Lim HJ. The experimental study on antithrombotic 2008" The Journal of Oriental
et al®” effect of Hyulbuchukeo-tanggamibang (HBCT) Obstetrics & Gynecology
Lee SA, The experimental study on antithrombotic 2009° The Journal of Oriental
et al®  effect of Jogan-tanggagambang (JGTG) Obstetrics & Gynecology
The experimental study on antithrombotic .
Lee GWP)I " effect of Cheongyeoljohyeol-tangkamibang  2009° The Jop mal of Oriental
et al (CYJHT) Obstetrics & Gynecology
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-3 F+=A= ADPE AHEst A
Emax: HHS extract 5o 134.39%.
MDS extract F++ 98.80%. SGS
extract o9+ 93.06%, BHPS extract
T2 102.47%. KBHT extract 5o
T2 102.87%. NSJT extract Fol<
103.01%, HBCT extract 53+ 297.0%.
JGTG extract o3+ 129.4%, CYJHT
extract Tl 119.0%% epyton,
EC5H0-& HHS extract o3+ 1.71 mg/ml,
MDS extract Fe3+-2 0.16 mg/ml, SGS
extract Fo1+= 4.61 mg/ml, BHPS extract
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Fol£2 1.11 mg/ml, KBHT extract §¢3
2 0.48 mg/ml, NSJT extract Fo3+<
0.35 mg/ml, HBCT extract §oi<-2 3.96
mg/ml, JGTG extract £+ 4.9 mg/ml,
CYJHT extract ¥ 4.0 mg/ml=
el ek (Fig. 1).

42 8 %A Z epinephrines AFL&3F
7%+ Emax: HHS extract o2&
96.36%. MDS extract Fo12 42.19%.
SGS extract e+ 151.53%. BHPS
extract FoJ-2 103.31%, KBHT extract
Fol & 102.38%. NSJIT extract o3
< 105.42%. HBCT extract Fo+2
138.0%., JGTG extract FoI2 145.1%.

CYJHT extract o2 117.0%=
Elytem, EC502 HHS extract Fo3
< 0.004 mg/ml, MDS extract 5T
15.59 mg/ml. SGS extract Fol-< 12.41
mg/ml, BHPS extract —'7:*0313"94 1.25 mg/ml,
KBHT extract —r":”] 2 (.73 mg/ml, NSJT
extract T2 0.22 mg/ml, HBCT extract
Fo] 2 0.62 mg/ml, JGTG extract ¥
o2& 7.1 mg/ml. CYJHT extract %o
< 3.0 mg/mlE HebGeh(Fig. 2). 2
H3kE FEstH o3 Z2o(Table 2).

WSS extract Foi<*, HDS extract
o3, HGHHT extract F9 7
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Fig. 1. Effect of Medicine Extract on Human Platelet Aggregation Induced by ADP.
* ¢ Maximum effect
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Fig. 2. Effect of Medicine Extract on Human Platelet Aggregation Induced by Epinephrine.

* : Maximum effect
+ . Effective concentration of 50%
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Table 2. Pharmacodynamic Parameter
Estimated by Emax and ECsy Model in
Win Nolinn Program

ADP Epinephrine

Group Emax  ECst  Emax  ECso
(%) (mg/mD (%) (mg/ml)

Table 3. Effect of Medicine Extract
on Pulmonary Embolism Rats

No. of killed or
paralyzed (Medicine) %

HHS 13439 1.71  96.36  0.004
MDS 93880 0.16 4219 1559
SGS  93.06  4.61 151.53 1241
BHPS 10247 1.11 10331 1.25
KBHT 10287 0.48 102.38 0.73
NSJT 103.01 035 10542 0.22
HBCT 297.0 396 138.0 0.62
JGTG 1294 4.9 145.1 7.1
CYJHT 119.0 4.0 117.0 3.0
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S 158 oA vhu| 7t A &E g

olell wlsl| Alg-e] 7% 8ute] 5 HHS
extract o= 69h2], SGS extract F
o], WSS extract o9, JGTG extract
Tl 242t Hute], MDS extract Fo3+7,
HDS extract <=, HGHHT extract
T+, BHPS extract oI, KBHT
extract ¥, HBCT extract &<,
CYJHT extract —r°‘]*’ > Zbzb 4wle,
NSJT extract T+ 3ulgl7l A
15+ o4 whu]7} ]—-‘rﬂ‘ﬂ AA &EIE
el ade dxz2ed A LAM AF
sletele] whuy F3o] yelhd wlE3}
2ol Bl ALl AF ek
vy S50 2 HE By AYFEY
£ o3 2o (Table 3, Fig. 3).

H

r-lm

Group / No. of killed or Protection
paralyzed (Control)
HHS 6/7 14
MDS 4/8 50
SGS 5/8 37.5
WSS 5/8 37.5
HDS 4/8 50
HGHHT 4/8 50
BHPS 4/8 50
KBHT 4/8 50
NSJT 3/8 62.5
HBCT 4/8 50
JGTG 5/8 37.5
CYJHT 4/8 50

0 25 S0 78 100
atection (%)

Fig. 3. Effect of Medicine Extract on
Pulmonary Embolism Rats.
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Table 4. Effect of Medicine Extract on Platelet in Dextran Treated Rats
Group Platelet of control group Platelet of the experimental group Ratio
HHS 686.07"F 765.0%%* 1.12
MDS 686.07** 765.00%** 1.83
SGS 686.07** 789.00%** 1.15
WSS 686.07" 725.13%%* 1.06
HDS 686.07"" 725.30%** 1.05
HGHHT 686.07** 708.50** 1.03
BHPS 508.00" 602.30* 1.19
KBHT 508.00*"* 587.6%* 1.16
NSJT 508.007 602.50%*** 1.19
HBCT 686.00*" 922.30** 1.34
JGTG 686.00** 972.60%*** 1.42
CYJHT 686.00"" 063.30*** 1.40
+, ++, +++ Significantly different from normal group (+ : p<0.05, ++ : p<0.01, +++ : p<0.001).
kR EER GQignificantly different from control group (* : p<0.05, ** : p<0.01, *** : p<0.001).
ot Zb Aol BFE AAT v]3ke] df
s =79 PT7} %7} glom, AL
o B zzel wete] Frbakel Halch Al
= 79 PTel H& dzze PT wg
= Axkstel okl sl PT 27b7h A
Hmo 04 08 12 16 2 ﬂ}\f‘ Xé]l":'—g H] ﬂﬁ]—‘}i‘:}(Table 5. Flg 5)
Fig. 4. Effect of Medicine Extract on Ratio=A/B
Platelet in Dextran Treated Rats. A= =x=¢ PT
—Adze PT
2) PTell vlA& =+
Table 5. Effect of Medicine Extract on PT in Dextran Treated Rats
Group PT of experimental group PT of the control group Ratio
HHS 13.50 15.40 -
MDS 16.65* 30.55" 1.83
SGS 15.95* 30.55" 1.92
WSS 16.50* 30.55" 1.85
HDS 16.95* 30.55* 1.80
HGHHT 16.24* 30.55* 1.88
BHPS 20.80* 28.40" 1.37
KBHT 22.10** 28.40™ 1.29
NSJT 23.20%* 28.40™ 1.22
HBCT 11.54* 13.80™ 1.20
JGTG 13.40 13.80™ -
CYJHT 12.60 13.80™ -
+, ++, +++ Significantly different from normal group (+ : p<0.05, ++ : p<0.01, +++ : p<0.001).
kR EEER GQignificantly different from control group (* : p<0.05, ** : p<0.01, *** : p<0.001).
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04 0.2 1.2 16
Ratio of PT

Fig. 5. Effect of Medicine Extract on PT
in Dextran Treated Rats.

3) APTTe vlx= &3}

7 AFeA mE ATl wlste] o
z2 APTT7} —3-7]—6]— om AFPTL
o 2ol B]3le] Z7}eFo] Aol AT
o] APTTel w18t djx22] APTT v &<
| Adste] <FEel 23] APTT Z717} oA
1= A=E vlwstgoh(Table 6, Fig. 6).
Ratio=A/B

=ﬂ12:—94 APTT

Ag el APTT

>

o

Table 6. Effect of Medicine Extract on APTT in Dextran Treated Rats

Group  APTT of experimental group APTT of the control group Ratio
HHS 56.30* 63.20" 1.12
MDS 41.25%** 67.80""" 1.64
SGS 39.65%** 67.80** 1.71
WSS 47 57 67.80"" 1.43
HDS 39.52%#* 67.80"" 1.72
HGHHT 43.90%** 67.80" 1.54
BHPS 40.50* 52.70% 1.30
KBHT 42.80** 52.70™** 1.23
NSJT 40.50%** 52.70" 1.30
HBCT 26.50* 34.17° 1.29
JGTG 31.10 34.17° -
CYJHT 31.30* 34.17" 1.09
+, ++, +++ Significantly different from normal group (+ : p<0.05, ++ : p<0.01, +++ : p<0.001).
®, kxR Gienificantly different from control group (* © p<0.05, ** @ p<0.01, *** : p<0.001).

o 04 08 12 16
Ratio of APTT

Fig. 6. Effect of Medicine Extract on
APTT in Dextran Treated Rats.

4) Fibrinogen el v X &3}

. FH_{T-J flbrlnogen ol
9] fibrinogen ¥ ¥ &<
o 2]&] fibrinogen ¥ FA7F JAH
A =E vl wsd e (Table 7, Fig. 7).
Ratio=B/A

A=d=F9 fibrinogen =%
B=A3& 29 fibrinogen %

o | R R NP PN
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Table 7. Effect of Medicine Extract on Fibrinogen in Dextran Treated Rats

Group Fibrinogen of control group

Fibrinogen of the experimental group Ratio

HHS 209.00"
MDS 181.50"
SGS 181.50
WSS 181.50""
HDS 181.50
HGHHT 181.50""
BHPS 195.70"
KBHT 195.70"
NSJT 195.70"
HBCT 224.00"
JGTG 224.00"
CYJHT 224.00"

234.00%* 1.12
240.25%** 1.32
244.75%%* 1.35
229.50** 1.26
231.00%* 1.27
266.40™* 1.47
220.40% 1.13
237.5 -
230.40%* 1.18
289.50% 1.29
340.00* 1.52
282.70% 1.26

+, ++, +++ Significantly different from normal group (+ : p<0.05, ++ : p<0.01, +++ : p<0.001).

ECIE
.

0 04 02

Fig. 7. Effect of Medicine Extract on
Fibrinogen in Dextran Treated Rats.
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* % Qignificantly different from control group (* : p<0.05, ** : p<0.01, *** : p<0.001).
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ADP$} epinephrine®] &4 $-Flo o
g AAE, S fode] sk JA &3}
9 dextran oJEWE] model& °] 83}
49 4, prothrombin time. activated
partial thromboplastin time, fibrinogen
Foll WA= &3] A A3} S W

wahe] et B AR A

WA 2w Al #F APl
N, 23 $EA= ADPE AL AS

Emax+ HBCT. HHS, JGTG, CYJHT.
NSJT, KBHT, BHPS, MDS, SGS extract
Fol ol Z+7t 297.0%, 134.39%, 129.4%,
119.0%. 103.01%. 102.87%. 102.47%. 98.80%.
93.06%° M2 ZA el EC50
< MDS, KBHT, NSJT, BHPS, HHS,
HBCT, CYJHT, SGS, JGTG extract &
ol o] 27+ (.16 mg/ml, 0.48 mg/ml,
0.35 mg/ml, 1.11 mg/ml, 1.71 mg/ml,
3.96 mg/ml, 4.0 mg/ml, 4.61 mg/ml, 4.9
mg/mle] £AM2 A Yebda(Fig. 1).
+A FEAZ epinephrines AHE-3 A
¥+ Emax+ SGS, JGTG, HBCT,
CYJHT, NSJT, BHPS, KBHT, HHS,
MDS extract Foi+-°] ZZ 151.53%.
145.1%., 138.0%. 117.0%, 105.42%. 103.31%.
102.38%, 96.36%, 42.19%°] A= ZA
vebsteh. EC502 HHS, NSJT, HBCT,
KBHT, BHPS, CYJHT, JGTG, SGS,
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MDS extract Fo+-°] 27 0.004 mg/ml,
0.22 mg/ml, 0.62 mg/ml, 0.73 mg/ml,
1.25 mg/ml, 3.0 mg/ml, 7.1 mg/ml
12.41 mg/ml. 1559 mg/mle] A2
A Jebsteh(Fig. 2).
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el 2, EC50- 50%2] JAl&S Hol
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