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The Effects of Boyanghwanotang on the Thrombosis Related Factors

Sun-Young Park, Jong-hyung Park, Yang-hi Han, Chan-yong Jun, Dong-u Kim, Se-gi Park,
Chung-jung-hye Lee, Seung-hi Go, Jae-chul Go, You-kyung Choi

Department of Internal Medicine, College of Oriental Medicine, Kyung-Won University

Purpose : To investigate the inhibitory effect of BHE on platelet aggregation and erythrocyte deformability, we performed following

experiments.

Methods : Concentrated Boyanghwanotang (BHE) was fed to rats for 10days. High dose group was treated with 5008d/kg and low dose

group with 1008a/kg.

Results : BHE enhanced the blocd filtration rate, reduced the platelet aggregability, inhibited granule release from collagen-stimulated
platelet, the prostaglandin syn-thesis in platelet and enhanced erythrocyte deformability. )
Conclusion : BHE should inhibit thrombos formation due to platiete hyperaggregabili-ty and reduction of erythrocyte deformabi-lity.

Key Word : BHE, thrombos, platelet aggregation, erythrocyte deformability
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1) B8 i 3 HEBE

Bo BhY 3758 41 44705
t fnEAste] M , EERKE o4&
ko] B3} A EERS BASHI
£ ol&sld F5F UL MEHEBEE
o] &ste] AxEATh AR A A aw
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EHESYTBHH)E SOOmg/kg wﬁ
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2) Blood flow rate BIE

WEMZEE 42 NS 1097 Y
= F4% thg, heparin g
syringeE o438t AT} M
< acid citrate dextrose(A(%ZD)%QEE
2 5 849 ohe, 948 2719 &
ZTe TH3}A st mifEE =l
T 9% A 71EL SmiY g
A kel A% 2me] 37]& 74
43E Foshs o dEde A ’%‘
A3te] AAstAT). Ehiel *F%‘?} 34
mEe 37¢7 $AEEE Hgon,

in vitro EEiQ A S ARE Y1 52
7} preincubationA| 7] & =4 3}9it}.

3) )R R EE

(1) Washed platelet suspension
(WPS) o] 27

H o BFAREIRSERE Sodium
citrate(HF Fx 0.38 %)E v|g] ¥
T FAVIE ol &8t A¥E H 42
oA 160xgZ 1587 2elA 94
g o A5 platelet rich
plasma(PRP)E {3t PRPE 1,500
XgollA 1583 Yalie]sle] 9 A
A& 2mM ethylenediamine tetraace-
tic acid(EDTA)E ¥ %3 washing
buffe(10mM HEPES, pH 74)2 A%
3l & 0.35% bovine serum albu-
min(BSA)7} &% reaction buf-
fer(129mM NaCl, 5.6mM glucose,
10mM HEPES, pH7.4)¢] ZA287
AHEEAF

(2) /19K #RE BI%E

fitg0E MEYBHE)S 1097
29 d=e AN T A
AEA Y FLIAZE 3.8% sod.
citrate7} 1/10] H]%i Aol i}
200xgol A 1587 448 sd
PRPE <1 2,000xgolA 1087
A EYE 839 platelet poor
plasma(PPP)E 4%tt. PPPE |27
o2 31 PRPE AMEste MR
5l BlAE 9%e SARAT @
A, WPSE o] &8 Z$, reaction
buffer& X2 3o washed
platelets(2 X 10%ml)E preincubation
A7) = dimethyl- sulfoxid OMSO)o]
Sq 945282 h9 O 88
incubationA]7] F, agonistE 7}3l4
fvRe) %S FEAND T 2489
o BH< 37C1A 1,200pmoE ¥



gt A gatgl om, 600mofAe] T
£ 248 AY impedenceE &3

31, AHERHE HELE EAFGCH
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BHEE 1047} B4 thg, ¥ ¥
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feraseE o] &3 RIEAIZ 1, lumi-
nescence Z37)2 ZA4359ch

(4) MR Prostaglandin(PG) A
o uX| & HE
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xgolq 1582 QAR s AL 3
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2.7mM MgCl;, 5.6mM glucose,
5mM HEPES, 0.03% BSA)o| &&H]
At AdTE Seig 37CAN 387
u]g] incubation A|Zl &, ff/|Mf A
A (Collagen)E o3tz 587
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o Bh&& FAAFTh 79 thiobar-
bituric acid(TBA)E 7}sta 2087)
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sttt §h A EL 553m, 515me]
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1. Blood flow rate0i| O|Xl= #&

1) Blood flow ratedi alx{= in
vitro 1}

BHHES FToME 57.4+8.1nl
/mino]H, BHLEES] FxoAE 60.5

+6.3m/min2 22X AAHET MK
flow rate 62.11+4.6 mi/minol| 8|3} 7
AFPAT, BAHEE FoHelR]
E3t(Table 1).

2) Blood flow rateofl Djx|& in
vivo £}

BHHE A& 61.7+6.1ml/minZ A
Az DL Mg 54.1+5.2
nifmind] ¥} FF FHE Bk
BHLE A= 54.5+6.3m/minZ A
A zgoA d& migel v 57t
s 7 RYoy fAdd Aojg

iR 9htri(Table 2)
2. I EHEREO DIXI= B

1) gam 2850 njxl= in vitro
i}

BHHE A= 98.5+4.4%0|H,
BHLE A= 96.3+4.6%0|H, 34
2T 4% $3EL 99.8+2.7%
o]}

By FEIREEL HIITE EU2 Aol
£ 2oFa] x3 AFAY 177} ¢l
= 702 JettKTable 3).

Table 1. Effect of BHE on Biood Flow Rate in vitro

Group Flow rate(m!/min)" P value
NC? 62.1 +4.6 -
BHH* 574 + 8.1 -
BHL» 60.5 + 6.3 -

a) Mean + Standard Error YNC: AZRF

2) BHH : BHE 500ug/ml B2 3) BHL : BHE 100ug/ml BT

Table 2. Effect of BHE on Blood Flow Rate in vitro
Group Flow rate(ml/min)* P value
NC» 541+52 -
BHH* 61.7 £ 6.1%* p< 0.05
BHL» 545 + 64 -

a) Mean + Standard Error
2) BHH : BHE 500mg/kg, p.o.
* . p<0.035 vs. NC

DNC: A4dzz
3) BHL : BHE 100mg/ke, p.o.
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2) g% &5 0fAlE in vivo
k- s

BHHE A& 55.4+7.8%0°]H,
BHLECME 84.5£6.7%°]5, A4
2T 48] SHEL 99.7£3.4%
olich.

BHHE 7 $ole M/MRe] #iEfES
AAE w3 o 45% JAE JE
on, BHLE: A$-o& oF 16% A4S
B % tHTable 4).

3. )i TRkl DX @

BHHE A= 75.7+11.2%0]1,
BHLE A= 85.3+7.6%0]H, R4
fzze 4% ydfge 99.0+
6.2%0]3]Th.

ES#ER, BHHEY /MR 44 &

25% ATP2 HEE By on, BHL

B MR AS & 15% E9E e
1 tHTable 5).

4. /MR PG €80 DIXI= S48

BHHEN A= 70.7+14.7%0]9,
BHLE A= 88.0+8.64%0°]H, A4}
gz 4% PGS 99.83+
7.41%0]%]c}.

BHHRS} BHLES 27} $oig 9
25 £33 Mm/wke arachidonic
acid(AA)AI A & 3 malondi-
aldehide(MDA) AA & < 30%,
12%3E #flsle A2 Yehso
(Table 6).

5. fmEk A EiBeEAH0 Of
e e
1) =i HEs o)X= in vitro
=0
BHH#E A= 7.28 + 0.62ml/min
ooy, BHLEE M E 7.45+0.47 nl/min
02X FAYRT FmEkY EAEE

Table 3. Effect of BHE on Collagen-induced Platelet Aggregation in vitro

Group Aggregation (%)a) P value
NCv 99.8 £ 2.7 -
BHH? 985+ 44 : -
BHL> 963 + 4.6 -

a) Mean + Standard Error
2) BHH : BHE 500uz/ml 93

1)NC : HA M ZF
3) BHL : BHE 100ug/nl 3

Table 4. Inhibitory Effect of BHE on Coilagen-induced Platelet Aggregation in

vivo

Group Aggregation(%)a) P value
NC» 99.7+ 34 -
BHH> 554. & 7.8%* p<0.01
BHLY 84.5 + 6.7** p<0.01

a)Mean + Standard Error |
2) BHH : BHE 500mg/kg, p.o;
**:p<0.01 vs. NC

DNC: AU =T
3) BHL : BHE 100ng/ke, p.o.

Table 5. Effect of BHE on Granule Release in Collagen-stimulated Platelet in

vivo

Group ATP release (%)a) P value
NC» 99.0 £ 6.2 -
BHH? 757 £11.2*%* p<0.01
BHL?Y 853 + 7.6** p<0.01

a) Mean + Standard Error
2) BHH : BHE 500mg/kg, p.o.
**:p<0.01 vs. NC ‘

DNC: A z7
3) BHL : BHE 100ng/ks, p.o.

Table 6. Effect of BHE on Prostaglandin Synthesis of Platelet from Rat

Administered BHE

Group PG synthesis(%)a) P value
NC» 99.83 + 741 -
BHH? 70.7 + 14.7* p<0.05
BHL? | 88.0 + 8.64* p<0.05"

a) Mean + Standard Error
2) BHH : BHE 500mg/kg, p.o.
*:p<0.05vs.NC

7.63+0.98ni/mind]| B3] 7As}AT

BHHE} BHLES 7}8t3 prein-
cubation A|Z 7, FRMEk BFeE5 7}
2 Q3 FHEEE 2N E ASEE

ROt} 84 YATH(Table 7).

2) R BHES DI?I-‘E in vivo
}

Fol
3

A2 P R BREEE

ol

1)NC: Az
3) BHL : BHE 100ng/ks, p.o.

8.58 + 0.69ml/mino|™, BHHEE] A]
= 795 + 040mi/mine], BHLS A
= 9.73 £ 0.91n/minE Jeh}]
BHE: 7RI EEREE S7H71€
72 0.2 Vel thTable 8).

V. £ &
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Table 7. Effect of BHE on Prostaglandin Synthesis of Platelet from Rat

Administered BHE

Group Filtration rate(ml/min)a) P value
NC» 7.63 + 0.98 -
BHH? 728 + 0.62

BHL? 745 + 047

a) Mean * Standard Error
2) BHH : BHE 500ug/nl 9T

Table 8. Enhancement of Erythrocyte Deformability by BHE Administration in -

DNC: B3dzs
3) BHL : BHE 100ug/nl F0}F

vivo

Group Filtraion rate (ml/min)a) P value
NC 8.58 + 0.69 -
BHH? 7.95 + 040 -
BHLY 9.73 + 0.91* p<0.05

a) Mean + Standard Error
2) BHH : BHE 500ng/kg, p.o.
*:p<0.05vs.NC
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