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The Experimental Study on Anti-thrombotic Effect of
Hyulbuchukeotanggamibang(HBCT)

Hyun-Jung Lim, Sun-Mi Shin, Soo-Min Kim, Jung-Eun Lee, Dong-Youl Yoo
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was performed to evaluate anti-thrombotic effects of
Hyulbuchukeotanggamibang(HBCT).

Methods: It was measured the effects 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.

Results:

1. HBCT showed a safety in toxicity of liver.

2. In experiment of anti-thrombotic effect, HBCT inhibited the platelet
aggregation induced by ADP and epinephrine, collagen. arachidonic acid as
compared with the control group.

3. HBCT inhibited pulmonary embolism induced by collagen and epinephrine
(inhibitory rate is 50%).

4. HBCT increased platelet number and fibrinogen amount significantly and
also HBCT shortened PT and APTT significantly as compared with the control
group in thrombus model induced by dextran.

5. HBCT increased blood flow rate insignificantly as compared with the control
group in vivo.

Conclusion: These results suggest that HBCT can be used for treating diverse
female diseases caused by thrombosis.

Key Words: Hyulbuchukeotanggamibang, anti-thrombotic effects, embolism,
thrombosis.
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(Table 1).

L1 o 34 HE(g)
B 1= Persicae Semen 10
AN 2 Carthami Flos 6
E OB Angelicae Gigantis Radix 10
o Rehmanniae Radix 15
o= Cnidii Rhizoma 6
DTS Paeoniae Radix Rubra 12
$ B Achyranthis Bidentatae Radix 12
] Platycodi Radix 6
S Bupleuri Radix 6
3% Aurantii Fructus 10
H o® Glycyrrhizae Radix 6
28 1fn iR Spatholobi caulis 12
Total 111

3) AleF 7 717)

Aol AR£38 AkE Dulbecco's
phosphate Hank's
balanced salt solution, Hank's balanced
salt  solution,

buffered  saline,
collagen, ephineprine,
dextran, 3.8% sodium citrate, fibrinogen,
acid citrate dextrous, heparin, urokinase
+ Sigma (USA) AEFEL AH&3iddy,
normal saline Z2|AF (Korea) A F
<, arachidonic acid reagent, epinephrine
reagent, ADP reagent, collagen reagent,
thrombin reagent Chrono-Log (USA)
AEE A4 sden, IL Test™
PT-Fibrinogen HS¢+ 1L Test™ AP TT
Lyophilized Instrumentation
Laboratory (USA) | #-&, aspirin2 #}
ol (USA) A& AH4-3rh

717} Serum separator (4=, Korea),
minos-ST  (Cobas  Co.,

silica®

Fran-ce),

centrifuge (Beckman Co., USA), rotary
vaccum evaporator (Biichi 461, Swiss),
deep freezer (Sanyo Co.. Japan), freeze
dryer (Eyela Co., Japan), autoclave
(Hirayama, dJapan), ultrasonic cleaner
USA)),
roller Mixer (Gowon scientific technology

(Branson Ultrasonics Corp.,

Co., Korea), vortex (Vision Co., Korea),
(Nikon, ACL-100
(Instrumentation Laboratory, USA.),

camera Japan).

silicon-treated cuvette, platelet aggregation
profiler model PAP-4 (BIO/DATA Co.
USA), simplastin kit (General, Diagnostics,
USA) & AHEsigie

2.9 ¥
D AN =A
HBCT 23-% 3,000 ml round flaskel

9y 254 2,000 mE 7FF 3 3T
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7td F&3te], AAEE 33 o3 (3M
oA L rotary
vaccum evaporatorl Al et HE3Y
o}. Round flaskel &% £4& -70C
deep freezerell Al 4A17F FoF wkx|3l %,
2427t Fot freeze dryer2 ¥4 Ax
o 240 g9 ELE dolA Al H2
T 2 A g A AL
st o},

2) 54 A

SDA FAWAM 4F2F FES A
3l3, ethyl ether2 v} A %, A
AAE Bt AL A3 9L &
£+ ¥83ld GOT, GPTE A3

3) 843 &4 (Platelet aggregation)

filter paper)3l3, o]

d

273

1247 o4 THE $AT AU
A Qo2 e AW WAL 38 %
FAAIEFO] Bolole se AU

o dfz 1:99] vl &R Y1 YAEY
(900 rpm 10)3ted ArSHo = RE
platelet rich plasma (PRP)E 1 Ao}
+ 9Al YA EE (3,000 rpm 108) 3}
platelet poor plasma (PPP)E gt}
PRPE= AFH FA #H3E T3 g9
=l A= £714 WA s

oFE2 AHLW $F &+ platelet
aggregation profiler model PAP-4& A}
L3qden, HiE arachidonic
acid 5 mM, collagen 5 pg/ml, ADP 10

=% sy

- T -
© ~-

um3} epinephrine 10 wmo)
). Micro-magnetic barZ ¥ silicon
-treated cuvetteel= w]E] 37TColA
incubationA|Zl PRP 320 wl ¢} AP ZE
40 wE ¥ Al incubationd *
ADP 40 W& 7}8ts 587 ub-gAI A

A& HBCT extracts WA 4

Zoll L AT Ml ApLE o
o, FF F=7F 20, 10, 1, 0.1, 0.01,
0.001 mg/m7} Ex = PRPe) 7}3t1n &
A FEAE 97 A7AA TCAA 3%
7t incubation &tk AP e A&} w)
Al 9tell = PRPell volumes %37 $3
A A D5 40 WS 713 F FYeAE
(%)% A% AY F AT Az
At A4 HAZ Jebd 4 e A
9 24% wAsslen, PRPE 2&
T 242 ol RE A¥E ALAA
Alg za Eol xE 37CE A8
¥t 4=+ 500~1,500 rpmeZ 3y
528 nmellA] A =E A3
oFE-o 98] aggregatione] HAHE
AEE ohg Aol 9 A3te] transmission
maxium reduction percentE AFE3d}¢dc).

Inhibition% — JLZB %100

= 29 maxium aggregation %
B = A3 79 maxium aggregation %

77k o] Fx o A9 aggregation (%)
mean t S.D.2 YA, Alg <E9
SAAA #24-L Student t-test® %
3 A3

) R &= 34

In vivoell M= Al&2E 104z SDA
A AT Fofst dextran>®.
o]d WelE 238 & heparin (1,000
units/m )& 2138 syringes o] 43l
A3, A3 A E acid citrate
dextrous (ACD)&H o2 5wl 34 % o
+ A% 2 m 279 FH#E 5H3=

g Al Al7tE Edl JFEEE =
A3l et
5 # A" (Pulmonary thrombosis)
4 A
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AYPH A $x+ Kimura®9 A
g el F3led AAEY. AYEE
> FFA < 18~20 g ARY A
ICRA mouseEd AH8-3t% 3, HBCT %
22 20 g ICR AFAE 715z Y
8.3 mgS AeAHS 0.2 meo)] &3)AA
oral zondeE o|-g-3le 3o 134 74
AT FAsgc A9 e ¥
A% A Al (113 w2 collagendt
1.32 we®] epinephrine) & HBSS 200 w ol
FHEHAEF =A3H T, ICRA mouse?)
=5A 20 g% 200 wel Loz wA
ol FApslg] o

AFETES A A 2427 AAAZ
F o849 A 48 Ao AW Fa)
2AZE Aol A3 F=9 HBCTE
ICRA mousedl AT FAstgon, o
AANZZL 2+ aspirin 0.1 me/gE AT
o3t o

g8 2 49 A XYY B
2 Qe WA} E mouse FohE]
Ty FHgorRE RI3IH AYFE
<Akl Wl Rg2 AAkslg on, o7)A
upe] = 208 o)A Sitheld] 71%& AR
AU 23 A A4 9 E N)Fe
2 3.

6) Dextran 18 W& 4 A3

(1) Dextran oJ™&¥e] $4 ° oE

7o

SDA TAWMA gule}E 1Ze= 3§ty
A, AFEZ 9 HBCT FdFoz
742y e AT AN dEeS
F33, dE2Le AHAdeE =
A 1217+ Fell dextran °1f§ el
fslg e, HBCT FoAF A
200 g3 83.3 mes A PS5 2 m1°ﬂ
#13}led oral zondez A 3tF Ao 13

e OI-J

Dextran 18 ¥Well 4 Dextran(F
AbgF 219H & A A gl Y spdsE
HA fA3] SHAA 0% 5= &9
& 5] 11 ml/200 g WA o] uA
o] 3% olvel Mg FAFSI, 4"]7} 7
I 3 A AR Y3t AF
£ AABH. A ¥ ‘HZ‘_—E% Al
F oE dA AYAAFE
3 T A7) 75 A
skl e

(2) 4% & &4

43 FAHLE AT FAA,
Minos-STE AH&-3ted A3t

(3) Prothrombin time (PT) &34

Prothrombin time-2 Simplastin KitZ
Al-4-8te] ACL-1002.2 &R 34},

(4) Activated partial thromboplastin

time (APTT) &3A

Activated partial thromboplastin time
< Simplastin KitE AH-3le ACL-100
2z ZA3gH.

(5) Fibrinogen ¢ &3

Fibrinogen ¢ Simplastin Kit& A}
43}y ACL-1002.2 &A1

7 EA A

A4 2+ unpaired student’s T-test
£ AHEsted BA A=std e P<.05
o3l oA FoAE FHAsA.
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AAFel 153 £ 316 LU/ ¢, HRF0)
258.2 + 37.3 LU/ ¢ 2 Yeh} Aol
vate] d2FAM F-94 e (+ P
€0.05) &7F% ®gch. HBCT %ol
AME 1317 £ 433 LU/ 2 2 S Z2Fel 1)
gted foA 9dE (%P 0.05) #HaxE
el GPT $AdME, AT
50.2 + 7.0 LU/ 2, HZFe] 90.0 + 5.1
LU/ ¢ 2 veht AAE] vl #9
A e (++ 1 PL0.0D 71 e
. HBCT o ZelA 525 + 528
ZFo HEd {2dA A (F P

0.01) #4E vehd(Fig. D).

2. €49 A (Platelet Aggregation)
q9A =3

1) ADPell &8 4% 34 A =3

HBCT 20 mg/ml, 10 mg/ml, 1 mg/ml,
0.1 mg/mt, 0.01 mg/ml, 0.001 mg/ml X
Z Fo3% F ADP (10 m)el 93 =
H gag A6 #3 A wHsE A
Azl HE2FL 9% SAEE B
ol ¥hd, HBCT Ho 22 20 mg/nl ¥ %
A 100%, 10 mg/m EE] A4 58.33%,
1 mg/ml FEoA 1212%, 0.1 mg/ml %
EqME 0.0%, 0.01 me/ml FEAME
7.07%, 0.001 mg/ml oA E -5.05%
9l A A &L et A (Fig. 2).

2) Epinephrinedl &% 49 23

AA &3

HBCT 20 mg/ml, 10 mg/ml, 1 mg/ml,
0.1 mg/ml, 0.01 mg/ml, 0001 mg/ml %
2 Fo 3 % epinephrine (10 )l <

8 f=d 2 S AT AA u
<& AAERAG. 2L HB%e A
&% veRd w, HBCT H4<<2 20

ng/m FEA 98.79%, 10 me/ml FE
oA 9518%, 1 mg/ml F =M 6.31%,
0.1 mg/ml =AM 13.68%, 0.01 mg/nl
ESo Al 18.94%, 0.001 mg/ml 5o A
E 8.42%9 A JAEE e
(Fig. 3).
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Fig. 1. Effect of HBCT on the GOT
and GPT in rat.

Normal : oral administration of normal saline.
Control : 1.1 ml/200 g dextran iv. injected
group after oral administration of normal saline.
HBCT : oral administration of 83.3 meg/200
g of HBCT extract.

Values represent the means + SD of 6 rats.
+ P <0.05 ++ : P <0.01, compared with
normal group. * : P <0.05, ** : P <0.01
compared with control group.
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Fig. 2. Effect of HBCT extract on human platelet aggregation with 10 wm of ADP.
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Fig. 3. Effect of HBCT extract on human platelet aggregation with 10 wum of

epinephrine.

3) Collagenel 23 dag &3 A
3

HBCT 20 mg/m, 10 mg/ml, 1 mg/ml,
0.1 mg/ml, 0.01 mg/ml, 0.001 mg/ml ¥=
2 5% F collagen (5 pg/m)el 2]3)
=29 g4 A ek AA us-&
HAs Ao 2 3% +HEE
ehd ubd, HBCT T2 20 me/nl $5
WA 9512%, 10 mg/m F=oNA 17.07%. 1
mg/ml FEolA 8.60%, 0.1 mg/ml ¥ EolA
= -4.30%, 0.01 mg/ml FENAE -6.45%,

0.001 mg/ml FENA -215%°] &3 <A
£+ i (Fig. 4).

4) Arachidonic acidell ¢J38 4% &

A A &3

HBCT 20 mg/ml, 10 mg/ml, 1 mg/ml,
0.1 mg/m, 0.01 mg/ml, 0.001 mg/ml =%
2 %3 F arachidonic acid (5 mM)
ol o8 frd AT SFell H3t oA vt
& AAsGT 2T 8% $AES
vehd wbA, HBCT 54+ 20 me/ml 5
Eollx] 93.18%, 10 meg/nl F=oA 13.6%. 1
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mg/ml EEolA 48.86%, 0.1 me/ml 5ol A

mg/ml FENM 113%9] $H JAEE

-34%, 001 me/ml s=eAM 17.04%, 0.001 el cH(Fig. 5).
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Fig. 4. Effect of HBCT extract on human platelet aggregation with 5 pg/ml of collagen.
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Fig. 5. Effect of HBCT extract on human platelet aggregation with 5 mM/ml of

arachidonic acid.

5) Emax®t ECso%k

-3 FEAZ ADPE AL AS
Emax= 297.0%., ECsp2 3.96 meg/mlZ )
e}t ow, epinephrine¥ Ena’b 138.0%.
ECs> 0.62 mg/ml, collagene Ena’t
691.1%, ECs2 14.9 mg/nl, arachidonic
acid®= EpaZb 59.1%. ECs0= 0.055 mg/

nl 2 e},
3. Wl AA (Pulmonary embolism)el
s &z

Collagen® epinephrined 93] =%
HAABA A dzF 8utg] F 8uly
v EAY 3087 oA iRt A &e] H
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Aet. olel wls] FAHHZFQ aspirin F
o2 8ule] & 2mfElnbe] FAY 158
ol w7} A &Eo] 75%9] JA&E 1}
5y, HBCT Fo422 8qtg] & 4}
g7t FAY 158 oA mhulrl A4 o
50%2 Al &35 el ok (Table 2).

Table 2. Effect of HBCT on Pulmonary
Embolism Mice

No. of killed or

Dose paralyzed % .
(mg/20 g) / No. tested Protection
Control HBSS 8/8 0
Aspirin 2 2/8 75
HBCT 8.3 4/8 50

HBSS : Hanks Balanced Salt Solution
Control 113 wg collagen and 1.32 we
epinephrine/200 «l /20 g treated group.
Aspirin : 11.3 wug collagen and 1.32 we
epinephrine/200 u/20 g treated group after
oral administration of 100 mg/kg of aspirin.
HBCT : 11.3 wg collagen and 1.32 w
epinephrine/200 ul /20 g treated group after
oral administration of 83 me/20 g of
HBCT extract.

4. Dextran &1 8 ":‘Eﬂ"ﬂ “]5‘1% E>

D d4a% o nxE= 53

A4 4 M3t = FAFTo] 889 +
18.8 (x10%/mi) Q1 ¥ w]3bed, 2L 686
+ 567 (x10°/mi) 2 Ao wlske] &
AP0 e #FA2 2HE By
™, HBCT o1& 922.3 + 23.73 (x10%/
mi) 2 o 2ol w3kl §-2A4 (P<0.01)
PE F7 295 299 (Fig. 6).

2) Prothrombin time (PT)el v]x]= &3
Prothrombin timeel] 3t &I} o=
AAEo] 1095 £ 0.67 secqldl »)she,
272 138 £ 0.56 sec® veht AAF
of vl3led $-2) A (P00 e F7)
#E BHeow HBCT FoF2 1154

O

boh 4 é

+ 0.94 sec® veht 2ol vlisted
A (PQ.05) AE B4 EAE o
(Fig. 7).
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200.0

0.0 Normal Control HBCT

Fig. 6. Effect of HBCT extract on
platelet in dextran treated rat.

Normal : Oral administration of normal saline.
Control : 1.1 ml/200 g dextran iv. injected
group after oral administration of normal saline.
HBCT : 1.1 m/200 g dextran i.v. injected
group after oral administration of 83.3 mg
/200g of HBCT extract.

+: Statistically significant value compared
with normal group(++ : P<0.01 )

* . Statistically significant value compared
with control group(** : P<0.01 )

16.0 9
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Prothrombin time (sec)

Normal Control HBCT

Fig. 7. Effect of HBCT extract on
prothrombin time in dextran treated rat.
Normal : Oral administration of normal saline.
Control : 1.1 m/200 g dextran iv. injected
group after oral administration of normal saline.
HBCT : 1.1 m/200 g dextran i.v. injected
group after oral administration of 83.3 mg
/200 g of HBCT extract.

+ : Statistically significant value compared
with normal group(++: P<0.01)

* : Statistically significant value compared
with control group(* : P<0.05)
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3) Activated partial thromboplastin
time (APTT)dl mlX& &=
APTTel w3 &M= RAAE
30.7 = 1.3 secdddl wlFe, Hz=Te
34.17 = 1.1 sec® el AT B3
o A (PC.05 e 71 295
el e, HBCT o972 265 =
2.81 secE el dj 2ol B 3led §-9
A (P0.05) e A 23E Jeigd
o}H(Fig. 8).
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Fig. 8. Effect of HBCT extract on
activated partial thromboplastin time in
dextran treated rat.

Normal : oral administration of normal saline.
Control. : 1.1 ml/200 g dextran iv. injected
group after oral administration of normal saline.
HBCT : 1.1 ml/200 g dextran i.v. injected
group after oral administration of 83.3 mg
/200 g of HBCT extract.

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

* . Statistically significant value compared
with control group(* : P<0.05)

Normal

4) Fibrinogen °Fell ©]X]= o33k

Fibrinogen ool =3t & FolME= A
2ol A 290 £ 18.74 mg/dlel® Hbs}ed,
2L 224 + 1617 mg/d 2 JER} A
Aol vkl f-214 (P<0.05) = #
42 23E vedigles, HBCT F42
2 2895 + 18.01 me/dl 2 YEh} 2T
of wigted FoJA (P0.05) dE F7}

=72 vheh Ao (Fig. 9).
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Fig. 9. Effect of HBCT extract on
fibrinogen in dextran treated rat.
Normal : oral administration of normal saline.
Control : 1.1 ml/200 g dextran i.v. injected
group after oral administration of normal saline.
HBCT : 1.1 ml/200 g dextran iv. injected
group after oral administration of 83.3 me
/200 g of HBCT extract.

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

* . Statistically significant value compared
with control group(* : P<0.05)

Control

5. 018 2ol HE WF &5 WA
S E!

£ dehigled #94e sith(Fis.
10).
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Fig. 10. Enhancement of blood flow rate
by administration in vivo.

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

HBCT : 1.1 ml/200 g dextran i.v. injected
group after oral administration of 83.3 mg
/200 g of HBCT extract.

+: Statistically significant value compared
with normal group(+ : P<0.05, ++
P<0.01, +++ : P<0.001)
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