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The Experimental Study on Anti-thrombotic and Anti-inflammatory Effect
of BokbangHongdeungPaejangSan (BHPS)

Lim Dong-Ug, Yoo Dong-Youl
Dept. of Ob & Gyn, College of Oriental Medicine, Daejeon University

Purpose :  This study was performed to evaluate anti-thrombotic and

?%téﬁ_i_)nsﬂ)ammatory effects of BokbangHongdeungPaejangSan water extract

Methods : BHPS was investigated using cultured cells and a murine models.
As for the parameters of inflammation. levels of several inflammatory cytokines
and chemical mediators which are known to be related to inflammation were
determined in mouse lung fibroblast cells (mLFC) and RAW 264.7 cells.

Results : In experiment of anti-thrombotic effect, BHPS inhibited the
platelet aggregation induced by ADP and epinephrine. and inhibited pulmonary
embolism induced by collagen and epinephrine. BHPS increased platelet number
and fibrinogen amount, and shortened PT and APTT in thrombus model
induced by dextran. In experiment of anti-inflammatory effect, BHPS inhibited
IL-1B, IL-6, TNF-a, COX-2 and NOS-II mRNA expression in a
concentration-dependent manner in RAW 2647 cell line, and inhibited
significantly NO production at 50, 100 we/ml, and also inhibited ROS production
in a concentration-dependent manner. BHPS inhibited IL-183, IL-6 and TNF-a
production significantly in serum of acute inflammation-induced Balb/c mice,
and decreased IL-18, IL-6 and TNF-a production in spleen tissue, but increased
IL-1B, IL-6 and TNF-a production in liver tissue. BHPS increased survival rate
at the 3th day in ICR mice with lethal endotoxemia induced by LPS.

Conclusion : These results suggest that BHPS can be used for treating
diverse female diseases caused by thrombosis and inflammation such as

endometriqsis, pelvic pain., cervicitis. pelvic inflammatory disease and pelvic
tuberculosis and so forth.
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RAEME KA AF =29 Mk AN, Mg 2
BF #%% 7N cytokine W 3ol 1 x)= B
LPSE %%l lethal endotoxemiae] T3k
Ady iR KR dE ERE Silsd
folg AaE A7)l Hksls uwholn,

0. Btk 3 Hik

1. # ¥

D & W

B> HBIAES TR RAAN 7Y
g 47 ICRA mouse, WA SEA
eloll A 73138 Balb/cA mouse ¥ SD
A ratE 159 Fe AP B A
A F AMEEg Y §E O AFSALY

71-Z conventional system® & 22 + 2
T, 19 % 12 WpfE& 200-300 Lux® =

2) % Y

Age] A3 EAHRBEERS +A
B (HEWARME) Vi # sidx
kAl KHAER MRESRIEAA K
AR AL KEEse Aesten) 1 &
KRED SRS b 2ok

# Prescription of BokbangHongdeung
PaejangSan (BHPS)

A % HELENII RADIX 2.8

S4(#)  BUPLEURI RADIX 2.8

B &  CITRI PERICARPIUM 2.8

Total 2.4

3) k%

A Bl AHSE #HZE F Dulbecco’s
phosphate buffered saline(DPBS),
lipopolysaccaride (LPS), collagen,
ephineprine, fibrinogen, dextran,
heparin, chlorosulforrodamin-B(SRB),
diethyl pyrocarbonate (DEPC),
tris-base, tris-HCl, EDTA,

trichloroacetic acid(TCA), carrageenin,
arachidonic acid, dulbecco’s minimum
essential medium (DMEM), collagenase
A, DNase type I,
avidin-HRP,

fluorescin

anti-bady

2,7-dichlorodihydro
diacetate(DCFH-DA).
aspirin, complete adjuvent, chloroform.
RPMI-1640 media, RBC lysis solution,
sulfonylamide,  naphthylethylendiamine-
2HCl. RNAzolB2 Sigma jit(Sigma
Co.. US.A) A ¥&+&, normal salined =
oA ek AES, ADP, thrombin
ChronoLog jit(ChronoLog Corp., U.S.A)
A E&, fetal bovine serum(FBS)<
Hyclone #it(Hyclone Logan., U.S.A) Al

IE O

BEL v % EE ()
#L #  SPATHOLOBI CAULIS

B#EE  PATRINIAE RADIX

EZ COICIS SEMEN

EE(H)  ANGELICAE GIGANTIS RADIX
#75% PAEONIAE RADIX RUBRA
%4 TAXILLI RAMULUS

1#&R  CRATAEGII FRUCTUS

X##  CORYDALIS TUBER

o o o O O oo oo OO

%%, propidium iodide(PI), RNasew
Pharmingen jit(Torreyana., U.S.A) A&
<, dextran sodium sulfate™ Zoetermeer
fit(Zoetermeer Netherlands.. U.S.A) Al
£%, IL-1B8, IL-6, TNF-a ELISA kit=
R&D system Jit(Minneapolis., U.S.A)
AEE TR A ed, 71 R
2 ik AgES AME-3Fo T
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2. b &

D 2K st o

EHALRBCGER 2 Aol ZE/k 2,000
mE 7Fsted Bupy MRS 3 FRR fM
33, 42 AL RA E#s o F
Rotary vacuum evaporator® E#Fst o
S, HEEREEE RSty AzxiEg
17.4 g(]3} BHPS=EEH) & o] -84TCell
A BastwA HEE REZR MY
AL-&-319] o}

2)  IM/bhHREE (Platelet aggregation)

H%E

12 BefE o)At 58S FX13 A=Y
At Aoz BE AP Mk 3.8 %
sodium citrate E"i?\l‘“ A8 AEH
o mi 1 =
2(900 rpm, 10 ¥) 3} "]'%‘—HE_E—"?—
€] platelet rich plasma(PRP)& o3 3
A oAl FAE2 (3,000 rpm, 10 ¥) 3}
o] platelet poor plasma(PPP)E <4l
o. PRP¥ A3 FA HIE 7] 44
d&ol £ e &7l WA
oFE-o] PLi/MMREER XMEE  platelet
aggregation profiler model PAP-48 A}
L3l9dlem, #HF BEE ADP 6uM
3t
Micromagnetic barE ¥
silicon-treated cuvetteoll= wig] 37Tl
Al incubation AlZl PRP 320 w<}
BHPSE 40 w1 ¥ ©A] incubation
% 3 ADP 40 WE 7lobe] 5 7 whg
Al At

BHPSE /el 484172 3A3]
o Abgstgiow, HE REZF 20 me/nl
oA 1/248 3 A3 3 w/n7t HES
PRPe 7}3}a $tfE f-=AE €7 A7
A 37CelA 3 ¥7 incubation 3ttt

epinephrine bHuMeo] HESE

BB AL} v PRPe
volume s Bt37] ¢ AHEEK 40 d
}f‘} ¥ BkEEEAE (%)< BIE3S

XH?Q T R Az old fi/MR B
2 Jehg & e BERREES IR
on, PRPE 42 ¥ 2 Bfll ol =&
BES AYAZS. BEEE F <
= JCE $X3ly BEMEEE 500 -
1,500 rpmo & 3G o™ 528 nmol A #E
EEE BlEstd.

oFE-of] 98] aggregatione] ==
A E o Aol ¢A3}ed transmission
maxium reduction percent® AtZE3}9iv},
= ¥ #AE(vehicle)

Inhivitions =7B <1091 m a x 1 u m

aggregation%
B = EEFES maxium aggregation %

3) fitiZE#2 (Pulmonary thrombosis) &%
% OB

EEY Mol FE: Kimuraol B
Ko Fated AN BRI
& 25A <9 18-20 g A=Y A ICR
Al mouseE AH8-3tl3l, BHPS k8%
2 7Y 58 mgd AEWEEK 02 mol
48] A1 A oral sondeE o] &-38fed F}F-o
1314 2 47t A7 Fd319d. 49
FEe MmNEE AFAL3 wel
collagen®+ 132 we® epinephrine)-&
HBSS 200 wel] &= A3,
mouse F 200 w®] SFoz wA o
F-Aa o

RS EE B 24 B eEAZ
F, M/ MREEEFEE AEE FIREST 8t
7] 2 B Aol BHPSE ZAF-F33H
owl, FAHMRoEE
/kgg AFFA3GAH

aspirin 100 mg
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PLILBRRCR = /MRS e M
2 9ldled A mouse Sohele v}
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2Zke] Wl g2 AAE om, o714 u)
Hl= 20 + o)A slg=le] 7%& A4Al
HAY 28 et A& W E 7 F
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4) Dextran Il REE FHiE B

(1) #EIL HRRE A8 2 fPiks

Rat 8 wlg]& 1 <22 3t EHE
$REE 2 BHPS #tlfte s 24 v
Rk EHBEE AEAEAKS ftiasty,
RS FHAHKE 58 A 1 K
M 3ol dextran #°IM REES FHagstd
owj, BHPS %832 A3 200 g 58.0
mgd EHEEAK 2 mo] £33t oral
sonde® EH 3+ Ao 1§] 37 5o
g & AT I, BEEEZ] 1 BER Aol
oAl 13 A7 T8 o RS T
g W o2 dextran Il WA E F
B skl o},

Dextran JFR AL ¥4 HE Fo
dextran(m.w. 210,000)S A &EIsko)
Hol ksl S AA 10 % BES &
A& ghEo] 1.1 ml/200 ¢4 rat®] wiA
ol 3 & ool HaF FASLY, 4 KRR
A F AR AR At E A
AME AAIERE Y. EERE Y ¥R
BEEY G4 4AHEHEKRE T34
BEREHES $d3 A Fd 4F Axs A
Abatgl o},

(2) Mg BE

mRE  BES AT TFAA,
Minos-STE AF4-3bed HIE 3} o}

(3) Prothrombin time(PT) #lE

PTE Simplastin  Kit& AF2-3le]
ACL-1002 HiE3+g T}

(4) Activated Partial
Thromboplastin time (APTT) &I
E

APTT¥ Simplastin KitZ AF&3}¢]

ACL-10022 @39}

(5) Fibrinogen & W
Fibrinogen®-2 Simplastin KitE AH-4
3l ACL-10022 #lE3ksdvt.

5) Mouse lung
cells(mLFCs) wiof

A2k Balb/cAl AFQ #HAzxA 1 g&
A B sled ACK &0 AYFE
A AZ & cold DPBSE 3 3] A A 3}le
conical tube(15 m)oll Y3l 1,400 rpmell
/ﬂ 5 X OJ/\I ;ﬂ.o:h;]. OJ/J a] z
tubeOﬂ DMEMicontaining collagenase A
5 mg/ml, DNase type I 0.15 mg/nl,
(penicillin 104  U/nl,
streptomycin 10 mg/ml, amphotericin B
25 we/m)iE ¥ 37C CO2 wiof7]el
A2 FER Eok wheFstd ok o714l 05
% trypsin-0.2 % EDTAZ #H7}+s ¥ 30
22+ ek 3 g% PBSE ¢ 2 3] 1,500
rpmel] A A A ol &
DMEM—10 % FBSE 1 +4 <+ =k
% 05 % trypsin-0.2 % EDTAZE Al
E HHdle] d&oz | FY4 3 3
-5} o Abelol = H M EE
MEM-5 % FBS okl A] wfeksial

fibroblast

antibiotics

O = }‘H e

-

) AESA AE

mLFCsel BHPS(200, 100, 50, 10 2 1
we/ml)E Z47h ARk, Wik T2 Fo
wjeFlS wg] PBSZE 2 3 AHI F
ZF wellell 50 % TCA 50 «E 7}3lx, 1
B Bob 4Tl wAsiAw. ol F thA
ZH42 5 3 AHZ G2 well plate®
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FolA Z1x3H. «17]e] SRB 4
< 100 w/wellZ 73k AlelA 30
Zb A8k 0.1 % acetic acid £
2 9F 45 3] AHT gE F7] FelA
Z3t3 10 mM Tris Base® 100 wl/well
HA S AZH}. o] plate® plate
shakerelll 5 ¥7} shaking3la ELISA
reader® 540 mellA FAE=E HIESIY
=
7) Quantitative real-time-PCR on
RAW 264.7 cell line
(1) RAW 264.7 Al £u] o
Murine macrophage cell linedl RAW
2047 AMEFE= 10 % FBSE #H g
DMEMel ¥ 37C CO, vik7]olA] 2
Befel St wiFetde. o7 05 %
trypsin-0.2 % EDTAE AH7lst ¥ 30 &
Z+ vjek & PBSE 2 3] 1.500 rpmel A
AAdE=stdw. o]E& DMEM-10 %
FBSZ 1 ¢ &<k wi¥st & 05 %
trypsin-0.2 % EDTAZ AM=EZE E83)
¥ AdE 3 3] HHEste Aelgle B F
MEE DMEM-5 % FBS wioFoeA
i oF ekl ot
(2) RAW 264.7 cell?l A} RNA ¥%
RAW 264.7 M EZFZ 24 well plateol]
1 x 10° cells/well2 #F3tgch. of 7]
BHPS(IOO 50 % 10 we/m)E A&
1 H%EF'EJ LPS 2 we/nlE Z+ wellel] A
7vat % 6 mpf Wl oFska 2,000 rpmell A
A, A48 £ A
A A3ER, o371l RNAzolB 500
I g3d drtx EFIC
FH-Ael chloroform 50 ul & A

o] &

2 N [ A

[
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T
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gL
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P
S
_xL
rlt
uﬂ“
o
ot
£

5)4~3}e] 2-propanol 200 ul &} F

A3 EEF d29lAM 16
Fd=t. ol & w4l 13.000 rpm
23 ¥ 80 % EtOH=Z A1A
vacuum pumpolA =3}
o RNAE F&3l9d. +&¥ RNA:
diethyl pyrocarbonate (DEPC)E A @l
g 20 W9 ZF5o) 5o heating block
75CoNA B85} AlZ] F first strand
cDNA Aol Ar&-3ld et

(3) GAA-FFEL d3RES

F A ALHE-S-2 F8] " total RNA 3 we
€ DNase I(10 U/u) 2 U/tubed 37T
heating blockell A 30 #7F ub-&-3t ¥ 7
5CelM 10 ¥ S "HAA7IZ, A7)
10 mM dNTPs 2.5 ul, random sequence
hexanucleotides(25 pmole/25 ul) 1 dl,
RNase inhibitor(20 U/ul) 1 al, 100
mM DTT 1 ., 5 x RT buffer(250
mM, Tris-HCI, pH 8.3, 375 mM KCl,
15 mM MgCl) 45 w& 7Fsk ¥, 1 u
] M-MLV RT(200 U/u)E “+A] 7}3}
I DEPC AH=d FF5EA HS 19
7} 20 w7k =% v v £
20 W& & A2 % 2,000 rpmollM 5 =

2]

L.
=
-2
o

N
o

&
o

l

e

o 2 Hr oM &
B2 AL
w r.f‘ﬁ

o o
B

7Zb 94 AR FHew, 37C heating
blockel Al 60 ®  Fok HH-EAIA

first-strand cDNAE A48 =5 95T
oA 5 % F¢ wWAEed M-MLV RT
£ 2343 A F 4] s=d
¢DNAE polymerase chain reaction®l] A}
48,

(4) HFH FEaL de

Real time quantitative PCR-> Applie
d Biosystems 7.500 Fast Real-Time P
CR system< o]&3lgloew AH2® pri
merst obe 2} ZF}(schem. 1).
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Schem. 1.

mouse Forward Primer Reverse Primer

G3PDH 5 TGAAGCAGGCATCTGAGGG 3 5 CGAAGGTGGAAGAGTGGGAG 3

TNF-alpha STTCTGTCTACTGAACTTCGGGGTGATCGGTCC 3 5 GTATGAGATAGCAAATCGGCTGACGGTGTGGG 3
116 5 TCCAGTTGCCTTCTTGGGAC 3 5 GTGTAATTAAGCCTCCGACTTG 3

IL-1B 5 CAACCAACAAGTGATATTCTCCATG 3 5 GATCCACACTCTCCAGCTGCA 3

COX-2 5 TCAAGTGGCATAGATGTGGAAGAA 3 5 TGGCTCTGCAGGATTTTCATG ¥

NOS-1I 5 GGCAGCCTGTGAGACCTTTG 3 5 GCATTGGAAGTGAAGCGTTTC 3

dFAtel E7kel BT FEHS SYBR
Green PCR Master mix(ABD) S 443}
%13, internal standardE G3PDHE A}
23t o™ primer®] FHEZEEZE 200
nMe] A w-ZAIF . Real time
quantitative PCR¥] F71&
pre-denaturation< 50T 2 ¥, 94T
oAl 10 £ F¢F 40 cyclesS, 95TCelA
0.15 &, 60CAM 1 £ sl 8
B3 BB internal  standard®
G3PDHE AM&3le ofefe] HAoz
target group® Quantitative PCRE& A
#F3slel  RQ(relative quantitative) gt&
A5E 3t 5 e

y

y

e = efficiency

8) Nitric oxide(NO) £&E HZE

RAW 2647 AEFZ 96 well platedl]
2 x 10" cells/well2 ®F89t}. o 7)o
BHPS(100, 50 ¥ 10 we/m)S 23},
1 K¢l % LPS 2 we/mE 7 welldll &
7}ebed 48 WERE wickslo Wik F=
F A4 ka2 2,000 rpmel A 5 E 7

Adelste JedE 33 F o7
of  Griess Al9F £ A2 %
naphthylethylenediamine 2HCI in D.W.)
o} &8 B(2 % sulfonylamide in 5 %

i

x(l+e)n, x = starting quantity

t

yvield, n = number of cycles

H3POHE 1 : 12 &3 A3
o}, wjoF AFZ) 100 wlE 96 well plate
of 23t £ £ 100 us A
% ELISA reader® Ab&-3}od 540 mmoj
AN FFE BESA.

9) ME Y reactive oxygen species(ROS)

o] A4

RAW 2647 AEE 24 well plateo] 5
x 10° cells/well2. 2F3tglct. o 7)o
BHPS(IOO Y 50 we/m)E s, 1
E%&F'ﬁ oAl LPS 1 we/nlE A g o
- 37 C°ﬂ/‘1 48 B whekstoldth. whek

%% % DCFH-DA 50 uM& A=tz
5 ®2b whekst g 2 3] AT F flow
cytometer® A Eu] 3 3-& BE 3}

10) LPSE fx=d 5 A7 =4

(1) iMiE IL-1B8, IL-6, TNF-a £

= i

BHPS %882 mouse 1 vll® H
5.8 mgd LFEEEIK 0.2 nlo] S3AIA 1
d 134 7 A7 AT AT 7T
% LPS 1 mg/kg= Balb/c mouse -7}l
FARE & 90 ¥ Fof ethyl ether® w3
3y AAAAE o7 AGstget Y =
MmiFEE #esle] IL-18. IL-6 ¥ TNF-a
AR RS ELISAZ @lzEstgde Zh welldll
A MiF 100 @ (1/100 dilution)® £

F38 & antibady  cytokine-biotin
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conjugated 100 wl & A el3sla 2 W A
oA wbAEE & ofA] A3 2 B
il 52t Aol whAlgk £ 2 3] washing
%F gdoz AAHI oL antibody
avidin-HRP conjugated 100 W& 2}s}
T2 BERE AelM WXE F GA] AlA
st} o37)d] TMB 71=2& 100 ws ¥
Fal3 kAol 30 £+ whxE ¥ 100
@] stop £9& g F ELISA
reader®. 450 nmelA FF=E
o},

(2) A Mg e A=y 2

T d4uks

LPSE $%% moused WA 9 7t
Z(0.1 g3 RNAzolB 500 W& ¥31
e 7R Bfste] o] & AR F
AzAE AAsIAT. o37]9 RNAzolB
500 s ¥ &3 wrtx &34
o, o &g FEfA) chloroform 50
WE HF7H & 15 27 9A] B8y
o o]E dged 15 B3 wAFH
13.000 rpmell A L4 B3 F <oF 200

2

i}

o X

we AFds 3pdke

Z£3lgct. F£3 RNAYXE  diethyl
pyrocarbonate(DEPC)E A& 20
o] ZF <ol ¥ heating block 75TCell
A EZA3 A7 & first strand ¢cDNA
Aol AHE-3H .

(3) LPSE. f=% 93 A5 229

HHERE AE

ICRAl moused ol83tq APFLE

BHPSE, &2 normal saline& 7

7t AF-Fo] & F LPS 3 mg/kes B

e

O

Zslel AW QA FAE BwENUH. &
AL LPS 9 1412+ Ao BHP
£ 13 F712 A5 s+

11) HRER

A8 A 3= mean + SEE 71539 2,
oA 722 Student’s t-test A
& o] &3t AA A

.

M. # X

1 i 2FR

1) ffaEfel wiAE 28

mLFCsell L U ok P R
BHPS 200, 100, 50, 10 ¥ 1 we/ml RBE
oA EHERE] wls] ZZF 753 £ 4.6,
85.3 £ 4.4, 89.4 £ 6.5, 95.5 = 6.6 ¥ 94.6
+ 58 %2 100 we/ml o]AFe] BIECIA
A EEA o} el (Table 1).

Table 1. Cytotoxicity of BHPS
Extract on mouse lung fibroblast cells
(mLFC)

Samples Dose % of Control Data
(pg/ml) Cell viability (%)

Control 0 100.0 £ 5.4
BHPS 200 753 + 4.6
100 85.3 + 4.4

50 89.4 £ 65

10 95.5 £ 6.6

1 946 = 5.8

*:  Statistically significant value compared with

control data (*: P<0.05, **: P<0.01)

2) IMn/MREEE (Platelet aggregation)
PIRIRR

(1) ADPell 93 i MRk RIRCR

BHPS 20, 10, 5, 25, 1.25, 0.6, 0.3, 0.15 %

0.07 me/mlE xeldtd& @ ADP 6 uMel

oy =% MMREEE HiERS 24
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100, 100, 100, 88.4, 50.4, 27.0, 6.7, 1.8 = 0
%2 vebdel(Fig. 1).

(2) Epinephrineell &8 i MREEE #1

R

BHPS 20, 10, 5. 25, 1.25, 06, 0.3, 0.15 %
0.07 me/m< #215+93& o epinephrine 5 p
Mol o3l fx¥  f/vMREHE IS
100, 100, 91.5, 76.5, 49.1, 25.1, 13.0, 5.2 2 0
%2 vehge(Fig. 2).

2 Otwered
— preoed

Fig. 2.

Fig.l., Fig.2. Effect of BHPS extract
on human platelet aggregation induced
by ADP(Fig. 1.) and epinephrine(Fig.
2.). In vitro pharmacodynamic
response(inhibition - %) versus
concentration of BHPS extract using the
Sigmoid Emax Model in WinNolin. The
solide and open circles are observed
values of ADP-induced aggregation(Fig.
1) and epinephrine- induced
aggregation(Fig. 2.) respectiely.

(3) ADP$} epinephrinel] W18t . ECs
U E4s

HEFZAZ ADPE AHE3 AS-
Enas 10247 %2 YeEpgsl, ECss
111 mg/m 2 JERY Epinephrined)
7%= Enax’tF 103.31 %, ECs= 1.25 mg
/ml 2 Yebgeh. Sigmoide Emax modelell
A ZAM9 gigmoidicityE vElE v
ADPs$} epinephrineo] Z7F 1.93¢} 1.46
o2 el (Table 2).

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

PAMEIT) b (%) ECy (ne/el)
[nducer

ADP 102.47 L1 1.93

Epinephrine 103.31 125 1.46

) Mti%E42 (Pulmonary embolism) #4#I
R

Collagen®} epinephrines] 9lsf #=%
IR 'l HEHS § ntel & 8
ale] 7} =AY 30 ®B3b o] Ak whu] st H
4 F =, kA EERMEQ aspirin $xAL
2 8 vkl & 3 wielnte] FAU 15
F o) AF w7} A& Hodw, oo uba}
ol BHPS #%&EE 8 vte] F 4 =tel7}
Z74 15 & o4t whulrt A &FH el 50
%] #HIZERE vrebd G (Table 3).

Table 3. Effect of BHPS on
pulmonary embolism mice

No. of killed or

Dose %

SRS gy S progecton
- 8/8 0

Aspirin 2 3/8 62.5

BHPS 58 4/8 50
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Control: 113  wug collagen and 132 e
epinephrine/200 ul/20 g treated group. Aspirin: 11.3
ug collagen and 1.32 we epinephrine/200 w/20 g
treated group after oral administration of 100 meg/kg
of aspirin. BHPS: 11.3 we collagen and 1.32 we
epinephrine/200 w/20 g treated group after oral
administration of 5.8 me/20 g of BHPS extract.

4) Dextran il Helol] v]X = B

(1) Mu/btigrel = Xe g

miRE HBel M= EHEE 6587
£ 185(x10°/mi) ¥ wW]Ste], BEREES
508.0 + 15.9(x10%/mi), BHPS #keafee
602.3 + 19.8(x10°/mi) 2 ¥ AEES) B)3}
o 794 UA F7FE Aok (Table 4-1).

(2) Prothrombin time(PT)¢] w}x]&=

2

PTE EFEEe] 198 + 1.5(sec)qld)
v]3le], ¥EAREC] 28.4 + 2.1(sec), BHPS
FREBEZ 208 + 1.8(sec) @ Hf R n)
st FAA fEHEE A eH(Table
4-2).

(3) Activated partial thromboplastin
time (APTT)ell »|X]&= B4
APTT+ EHAEel 385 = 2.4(sec)?]
o ulste] $ERBEE] 527 =+ 1.6(sec).
BHPS ##7fe] 405 + 3.1(sec)® JE}
vh, EEEREC] vl Eted foA A sEHE

= A Table 4-3).

Table 4-1. Effect of BHPS on platelet

in dextran- treated rats

Table 4-2. Effeet of BHPS on
prothrombin time in dextran-treated
rats

Samples  NO. of animals  Prothrombin time (sec)

Normal 8 198 + 157
Control 8 284 %217
BHPS 8 208 + 18

Table 4-3. Effect of BHPS on
activated partial thromboplastin time in
dextran- treated rats

Samples N(,)' of APTT(sec)
animals

Normal 8 385 + 247

Control 8 527 + 16"

BHPS 8 405 + 3.1

Table 4. Normal: oral administration

of normal saline.

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

BHPS: 1.1 ml/200 g dextran iv. injected group
after oral administration of 58.0 mg/200 g of BHPS
extract. a): Mean * SE. +: Statistically significant
value compared with normal data(P<0.001). *:
Statistically significant value compared with control
data(P<0.001).

(4) Fibrinogen &ol wjX]:&= R

Fibrinogen &2 IE¥#¥ol 2375
mg/dl ¥ whshed, #EEREe] 1957
10.4 mg/dl, BHPS #&8Efo] 2204 + 5.1
mg/dIE ¥R wste] FA 9l
Z7Fekd ek (Table 5).

H+

9.8

I+

Samples  NO. of animals Platelet(x10°/mt)
) Table 5. Effect of BHPS on
Normal 8 658.7 + 18.5° fibrinogen level in dextran-treated rats
Control 8 5080 £ 15.9° NO. of
’ ibri /dl
BHPS 8 6023 + 198 Samples  imalg | brinogen (ms/dl)
Normal 8 2375 + 9.8
Control 8 1957 + 1 047
BHPS 8 2204 + 51"
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Normal: oral administration of normal saline.
Control: 1.1 ml/200 g dextran iv. injected group
after oral administration of normal saline. BHPS: 1.1
nl/200 g dextran 1v. injected group after oral
administration of 58.0 mg/200 g of BHPS extract. a):
Mean + SE, +: Statistically significant value

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

2. PLREE #%E

1) 923" cytokined m)X= g4

(1) IL-1B EE T 3Rl vA &=

RAW 2647 A EFA 1L-15 EMHT-
B RQ @, EHBE] 0.125 AR
o] 1.00Z vlelkew, BHPS 100, 50 ¥
10 we/m AFolME Zhzk 0597,
0.625, 0.8799 RQ %= vheblo] R
of Wlal EEKEHOS SAA FEH o)
B 9o (Fig. 3-1).

(2) 1L-6 ;&1 IR v] X =

RAW 2647 AZFo]A L6 &M
e RQ e, E#Eol 0.121, AR
o] 1.00& el en], BHPS 100, 50 ¥
10 we/ml EFRFEIA ZH2H 0,378, 0.391,
0.7982] RQZ-S Uehiel ¥AERES )
3 BE KEMOD EMT B
Qo (Fig. 3-2).

(3) TNF-a #&fE7 #¥el =2

-7 :

RAW 2647 A ZFo| A TNF-a &%
+ #HWS RQ S, EHFEe] 0.041, #
W] 1.002 vbelyrewi BHPS 100,
50 9 10 we/m A TelME 7zt
0.844, 0922, 098302 1}eh} HHARES
wlel] BE KIEHNCE EE BIRS I
filsk A ok (Fig. 3-3).

(4) COX-2 &MEF #3el W=

FLY

RAW 2647 M EFeIAN COX-2 &%

T g RQ g, EHBE 3ol 0.242,

BHREEe] 1.002 Yebwtem, BHPS 100,
50 210 we/ml EIEHAME A7
0.678, 0.688, 0.969°] RQ & ‘tepbo]
BB wld BE KRFHOZ EES
B o) M= Aok (Fig. 3-4).

(5) NOS-IT #fd1 #H w2

bz

RAW 2647 MEZF|A NOS-II &f#
+ #EHS RQ k. EHEREe] 0.048, ¥R
fEel 1.002 vebgtem, BHPS 100, 50
2 10 we/m EHEAAM 2 0415,
0.622, 0.8842} RQ %+ vhebo] Hiafy
o mlsl BE KFHISZ EE T FElo)
= o (Fig. 3-5).

IL-1 mRNA
1.2
1.000
1.0 0.879
&
c5 08 0.597 0625
] o
§ 0.4
9 02 4 0125
Q.0 -+
s - + + + K
WT o Ccr o 10 S0 10
BHPS (ng/mi)
Fig. 3-1.
1L-6 mRNA
~ 1.2
iy 1.000
g 1.0 0.798
0.8
; 0.6 0.378 0.391
£ 0.4
S o2 012t
g 0.0 " N . 2 —
LIPS - + + + +
WT cT 100 S0 10
BHPS (ug/mb)
Fig. 3-2.
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TNF-a mRNA

5 12 1.000
3 . 0.983
§ 1o opas 0922
s os
£ o6
Z 0.4
3 021 oom
g oo
LS - -+ + -+ -+
wWT cr 100 50 10
BHPS (ng/mD)
Fig. 3-3
COX-2 mRNA
1.2
~
3 1,000 0969
g
£ 08 0678 0688
£ o6
ZOA 0242
5 02
g oo
LPS - + o+ + +
WT CcT 100 50 10
BHPS (ng/ml)
Fig. 3-4.
NOS-II mRNA
1.2
'g 1.000
g 1.0 0884
§: 08 0622
£ os
E 0415
¢ 0.4
3
z 02 1 oo4s
g o0 +
LPS - -+ + + +
WT cT 100 50 10
BHPS (pg/ml)
Fig. 3-5.

Fig. 3. Inhibitory effects of BHPS
extract on IL-1B mRNA, IL-6 mRNA,
TNF-a mRNA, COX-2 mRNA and
NOS-II mRNA expression in RAW
264.7 cell line. RAW 264.7 cells were
pretreated with various concentrations
of BHPS extract(100, 50 and 10 we/ml)
in the presence or absence of
lipopolysacchride(2 wg/m) for 6 hrs.
1L-18 mRNA, IL-6 mRNA, TNF-a
mRNA, COX-2 mRNA and NOS-II
mRNA synthesized by real-time PCR
was analyzed. IL-18 mRNA, IL-6
mRNA, TNF-a mRNA, COX-2 mRNA
and NOS-II mRNA express were

measured real-time PCR. The amount
of SYBR Green was measured at the
end of each cycle. The cycle number
at which the emission intensity of the
sample rises above the Dbaseline is
referred as to the RQ and is
proportional to the target
concentration.

3) Nitric oxide(NO) &l 72+
-7

RAW 264.7 N EFNA NO ARES
EFERS OD3kel 0.054 = 0.012, % FEE*
o] 1.458 + 0.2362 Yelwrew, BHPS
100, 50 2 10 we/ml BHEFA 47+
0.552 £ 0.148, 00.894 = 0.143, 0.904 +
032302 iel} EEREE wlste] 100,
S0ug/ml o] BEAM 94 UA NO A
o] #1515 S5 (Fig. 4).

1.8 F—.

~ 1.6
§ 1.4

1.2
< -
z Q 1.0 ]:
4 ¥ o8 foias
£ os I
z 0.4
b4 0.2

0.0 =

LPS - + + + +
WT CcT 100 50 10

BHPS (ng/mi)

Fig. 4. Inhibitory effect of BHPS
extract on the nitric oxide release in
RAW 264.7 cell line. RAW 264.7 cells
were pretreated with various
concentrations of BHPS extract (100,
50 and 10 wg/ml) in the presence or
absence of lipopolysacchride(2 wg/ml)
for 48 hrs. The culture supernatent
was collected 24 hrs later and NO
concentration in the supernatent was
assayed. The data are expressed as

the mean <+ SE. +: Statistically
significant  compared with  normal
data(P<0.001). *: Statistically
significant  compared  with  control

data(*: P<0.05, **: P<0.01).
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4) ME Y reactive oxygen species
(ROS) el mA:
ROS #ES> BTl 197 %, iR
#Eol 795 %R B vded & Fo
2 Z7stg v, BHPS %8E(100 we/
m C, 50 wg/ml D)= 5947 & 735%=%
R vdle BE KEMSE ROS

Aol #Hl= S oH(Fig. 5).

Fluoresence Intensity (ROS)

Fig. 5. Inhibitory effect of BHPS

extract on the ROS production in
RAW 264.7 cell line.
RAW 264.7 cells were treated with
various  concentrations of BHPS
extract(C: 100 wg/ml, D: 50 wg/ml) in
the presence(control, B) or absence(A)
of LPS(2 we/ml) for 48 hrs. After
culture, cells were treated  with
DCFH-DA reagent(50 mM), harvested.
and assayed for ROS  positive
cells(M1) by flow cytometry.

¥4 954 A3 A4 2dg om
iH W cytokine W 3lel] w| X L
) IL-1B A gEel v X

4 95 HEE AFAC nE KN
IL-18 Ak &S WES A3, E¥ES
1.3 £ 0.7 ng/ml, ¥HEFES 574 + 52 ng/
m & VeRd wbd, BHPS fefififol M=
40.1 = 3.7 ng/m 2 YER} HEEEE) W)
gt fo0A A #HAFUH(Fig. 6-1).

s B

197 % M 795 %o w1
Su
£
£
ElS L‘_i
N R T - R T e Tt T
=l :
Z 5047% w7 D 735 % w1
4 ——l —_t
-
2
2
E
A
&

70 1

= +++

Z 60+

2

Z 50 .

o L

3 J

..? 30

2 201

N

3 10 9

= =

LPS imgkey - + -+

WT Control BHPS

Fig. 6-1.

(2) 1L-6 B v A+ B

Sl RiEel FAEE AFY mim A
IL-6 AmEs WEst 23, E¥EHS
37 + 1.4 ng/ml, RS 3264 = 274
ng/m & Vet Wb BHPS $% Sl A
= 2471 + 159 ng/m 2 veh} HHEERE
of vjgte] FoA SlAl AAFHAA(Fig.
6-2).

400 1 et
2 3504 I
2 3001 oy
g 250 1 I
& 2001
'é 150 1
£ 100 1
el
2 501

0
LB (Imgkgy - - g
wWT Control BHPS

Fig. 6-2.

(3) TNF-a gl A& %

& REC FHEF AFY mE A
TNF-a« £ ES HEs 29, E¥EH
1.1 + 0.6 ng/ml, ¥EEES 778 £ 4.7 ng/
m 2 el vbH BHPS %@l A =
61.7 = 5.1 ng/m = veER} EEEE] ¥
stod f-o A A FAE S H(Fig. 6-3).
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Fig. 6-3

Fig. 6. The effect of BHPS extract
on IL-1B. IL-6 and TNF-a production
in sera following LPS co-treatment.
Female mice were co-treatment with
BHPS extract(5.8 mg/20 g) and LPS(1
mg/kg). Total IL-1B, IL-6 and TNF-
a levels were measured by a sandwich
ELISA using an ELISA kit. The data
are expressed as the mean £ SE. +:
Statistically significant value compared
with normal data(P<0.001). *
Statistically significant value compared
with control data(P<0.01).

6) =t REM KB AFH =E B
e 2 AAEEE A cytokine W 3o
U] x| = fps
(1) IL-18 mRNA EEIRE n|A+=
7
Pl ARl A IL-18 AERES BIE
g A3, RQ 2, EEFES 0.012, ¥R
B2 1.0002 vield wbd, BHPS ##
Bl M e 08232 Zasigdoh. 7hzA o
A= EFE 0.021, HEES 1.000=
vepbd wbd, BHPS @I E 1102
2 ZF7)8k eH(Fig. 7-1).
(2) IL-6 mRNA ERE X+
-2
Rk #HilM IL-6 £RES BES
A3, RQ 2, EWES 0175, HEN
< 1.0002 viepd €bd, BHPS %@
AAE 07142 Zrastde. 7z A
= EFEEC] 0.214, BEES 1.0002

el wbd, BHPS &AM = 1102%
Z7}8t 9 oH(Fig. 7-2).

(3) TNF-a mRNA #BIEE v|X+&

iz

Pl kel Al TNF-o £RES HE
3 A3, RQAT, EHFES 0.078 $ARAE
< 1.000% ield vbd, BHPS #%Mfs
A E 0.8482 A stAch 7HxA oA
= E¥EEol 0112 ¥R 1.000&
eld ubd, BHPS @AM T 11242
Z 748t H(Fig. 7-3).

IL-13 mRNA
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12 Liver 1102
y 1.000 1000
1.0
£ 0.823
£ 08
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2 0.6
5 04
k]
g %% 1 0012 ooz
0.0 =+ L
LPS (1mpka) - + +
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Fig. 7-1.
IL-6 mRNA
Spleen
12 Liver 1102
© 1.000 1000
7z 1.0 4
8
£ 08 4 0.714
=
Q 06 1
g
3 0.4 1
5 ] 0475 0214
& 02
% 0.0 L . g
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Fig. 7-2.
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TNF-g mRNA
Spleen
10 Liver 1124
o J 1.000 1000
2 1.0 0.848
4 :
.£ 0.8 1
S 0.6 41
72
3 04 4
& 02 4 oorg 0112
% 00 . ~L-
LPS (imgikgy - + +
WT Control BHPS
Fig. 7-3.

Fig. 7. Inhibitory effects of BHPS
extract on IL-1B8 mRNA, IL-6 mRNA
and TNF-a mRNA expression level in
spleen and liver following LPS
co-treatment. Female mice  were
co-treatment with BHPS extract(5.8 mg
/20 g) and LPS(1 mg/kg). Spleen and
liver were collected after 90 minutes
and total RNA was extracted and IL-1
B mRNA, IL-6 mRNA and TNF-a
mRNA express were measured
real-time PCR. The amount of SYBR
Green was measured at the end of
each cycle. The cycle number at which
the emission intensity of the sample
rises above the baseline is referred as
to the RQ and is proportional to the
target concentration.

7) LPSEZ %% lethal endotoxemia
of Hjat ATk HKE
AF el Bre) LPS 3 me/ke & FAb
e 5 A7F AHAAE FAG ZA=
BHPS Fojte] LPS o F 3959
W 2ol nsle] AEL] FUlEE A
= TFY & A Fig. 8).

.

-4 LPS-control

{%) Surviva

Hours after LPS injection

Fig. 8 BHPS protects mice from
LPS-induced lethality. Groups of 7
ICR mice were injected iv. with 100
vg of LPS(3 mg/keg) after oral
administration of normal
saline(control) or BHPS(5.8 mg/20 g)
for 7 days. Another group of mice
received 100 wg of LPS together with
BHPS(5.8 meg/20 g) to serve as a
positive control for 100 % protection
from LPS-induced lethality. Survival
was monitored over the next 5 days.
Similar results were obtained in five
identical independent experiments. The
survival curves from all five
experiments were analyzed by the
Kaplan-Meier method.

ol

HEE Hilld M FRRolGe £
< B 4 olout BB WT, RE
W, BAME, R, AHE oA o] KA
I} fAE FAE B S e RKFR
M, EAE AEAH fE a8
ToR <ste] RKAMAFIY B s,
W, BR T BRI el &Es)
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o] el Marhel f&3lel RimpcEAE T
EEEESe] RS 29 @i
BRERO) WS BEe MH. W 2
E, FRMERGRE, BAVERE, BT K A
REE, Tk B 5 259 ki iR
A ool d?, KK BEABES)
fatel e #MEE Uehl: B
MM, #aEe) ERECGE Kol A%
sle] Rikel Frime) fEfkel 157t HE
KiEmpE, 18y 29 Bk &
BNl RS FAdete] HUES RS
el = frmaigs 2 kel i
< BEEAA Eigel WSt FMmAR
I Eige Eke F2 YehdE REE
BE oz FEE 5 dghl,

EH RS S KRB B A
& L% BT EXS £tz AR
BE BRATMAEES S SS8N, WIATE AR
st &EA BEREEBIBUKRSE B
B AR R kB mE gHY
o2 SmES TR, SRS, B
B EHRE, HEDRE, BORLE &
BCe MEE,  EEBEEE LERS
RINAE. BUFML, EES MIfm FS -
T, AR G, B, MR, L. K
Ag EHGUN, BN ILES) REEe) 9
o B MERAS) BEMHFME TR
Feoll A AstA ERE 4 glodley 2
T;]_1~3)‘

M-S A Miigel {Eikd W
sheldl, EESZ M) Ao oAt
ol o] EiTol AHgste] TR R
of MHikE Aoz Fz K FE E
W, IR, B S s 2RI,
A 7kx) @EE dFo] glelM milkel
= £8 B9 WS ez =
iz da) Aol He EAo=

e dAFel AT FAM L FAH<
A5 T3 WA Aol H ARl
2 dejve 743 wWedsE rmel W
Fol &3 Aoz AAT, HFLl
g APH dyze F2 I3 W
=24

>
off of

EY-EL 213}
A, A & & 24 S Fime
T CONCRAET R I VR
A @B A Y EME S e
Mo WMo Wg xH® ozt 4=
o Wg 9A zx Jehd Aeletw
As g

ool EEE EEMARAUERS P
9 BIRIE &I didle AR AFE
23 olr ot

PR gkgEel g AlfelA], wA|
AY sz 44 98 mLFCsel o
g A ZEHE Hrhstg el 5 ALK
SEE(BHPS)Z 50, 10 ¥ 1 w/nl $=
oA WZZ(100 %)l B8 22 89.4 +
6.5, 955 + 6.6, 94.6 £ 58 %= Jeh}
AZEH 9 Aoz HrEAd
(Table 1).

ADP 6 uMel SsiN 4= Mg
BEHE PEIE2 BHPS 20, 10, 5, 2.5,

i
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1.25, 0.6, 0.3, 0.15 % 0.07 mg/ml (B
A ZkzF 100, 100, 100, 88.4, 50.4, 27.0,
6.7, 1.8 ® 0 %= Jepdom(Fig. 1),
epinephrine 5 pMel| g A =% i
HosEsE #imZS BHPS 20, 10, 5. 2.5,
1.25. 0.6, 0.3. 0.15 % 0.07 mg/m JEEE ]
A1 100, 100, 91.5, 76.5. 49.1, 25.1, 13.0,
52 2 0 %=& el (Fig. 2).

#%E FEAZ ADPE AT A%
Enae 10247 %2 Yepd i, ECse
111 mg/m & velbyttl. Epinephrine?)
A+ Ena’b 10331 %, ECs02 1.25 mg
/m 2 Gebgel. Sigmoide Emsx modelol)
A FAY sigmoidicityE YEM = vy
AD P9} epinephrinee] 7}2+ 1.93¢9} 1.462
2 vepdeh(Table 2).

Collagen®} epinephrinee] &3 ==
fmZERe APeA HEEES 8 vt
wte] 7 FAAvE 30 E-3F o)Al whal s} X]
&o] FHPEd, FAEMAEY aspirin %
A 8 vhe] F 3 whelgte] A 15
E ol mhRlzE A& Hdh oo ubs}
of BHPS %82 8 wie] & 4 uiels}
F7v 15 & oA win|7} A &Ee] 50
%2 #f RS Ve 9ok (Table 3).

Dextran< EEWESZHE] BhEojx =
cFoer FAY FEAYGFEA g

E ol&3 WimE +EAZl F BHPS
extractS Fof 3l ed AT,
Prothrombin time(PT), Activated

partial thromboplastin

fibrinogen &-& &*3A ).

Hirge 1w §
=

time(APTT).

4 oha
o)

=4

Aoz

S :10

ol 1o

phospholipids & =

ki N Al 4] ol #F2} fARE
(prostaglandins, serotonin, A% AJAF

2k, cyclic AMP §)el ola 3y

Oﬂ.&u _°_ \:rJ Euﬂﬂi z‘ﬂAl— = o}
bt <1 [} =

g Alel AA W Rgel HME 3
AgAe) Aol ARHoE Helsh:
Rez WA, da% pr el 9 o
AR Ao fER A% A1 9l

H

o Dy ot Lo mx

rl

/s Hetell M= IEF el 6587
+ 185(x10°/mi) 18l wlske], RS
508 + 15.9(x10°/mi), BHPS #&8fEo
602.3 = 19.8(x10°/mi) % ¥EARES] w3}
o] F-9A A ZE7Fskd e (Table 4-1).

Prothrombin time %2 & Aol z4|
thromboplastin®}  cacium= A 7}&}o]
fibrine] M4 && w7122 A 7h& &A s}
Aoz, o MbE WL X, TdAke}
fibrinogenel FA3tm=E PTE 2<UA
7l ._L_E/HA o7 A2 o) AE &3}
Bc}‘ﬂ ‘E}_ZON )8).

Prothrombin timeell ™ X = #fHell A
= IE#BEC] 19.8 + 1.5(sec)eldl uv]&}beq,
$ffRBEe] 284 + 2.1(sec), BHPS #%8iE
o] 20.8 * 1.8(sec)® HHBHEl B8l
F24 AA =3EF A G (Table 4-2).

Thromboplastin-= #H-§-31el] F2
AR ZFF A A el 9]
prothrombine thrombin® 2 ®gFo
A ko] #FHedstE Ao, A R
F APTTS AAHEHL2 A871729 o
/‘“’] el sl 7HE TAMSEE AHALR

awm AT Hol AL w4l
s o

-t

==

rlr

3

APTTOﬂ 2= KR E EFRE
385 = 2.4(sec)eld w]3led, % AREEC
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52.7 + 1.6(sec), BHPS #%8Fke] 405 +
31(sec) 2 $HEEE w3l Fo0A SlA
&5 Ao (Table 4-3).

Fibrinogen< #z2 1 Ex71 &<l
g AR A HEFDA <
Zhelot. Zhef M FAH T dF oz UE
H 1 thrombinell &8 23 = o] fibrin
22 AHAgFAM AR} == AT
49 fibrin matrix®} 7)xA 27 59,
Fibrinogen< 47 wk-gi 2] 3ju}o]
1= dte] dF AAFL A FA47.

i=]
AR, Fud SN Fose A8

FW-+37=(DIC,
intravascular coagulation)ol A3 4w
g2-g 5 $ ok gEtA o= AEA

disseminated

A AR, AN 4 W 2859 2
e A9 d% 3 Azel f457

Fibrinogen Eell ®3 FlAM+E= IE
HBEol 2375 + 0.8 mg/dlQldl wbsle], ¥
BBEfo]l 1957 £ 104 mg/dl, BHPS %8
BEo) 2204 + 5.1 mg/dlE YER} $-9A
UA F71sk o (Table 5).

2 o Fe| A} BHPS 5o 2] platelets
2] ¥ fibrinogen el Wzl u
3] Z7tsl 7212, BHPSo| 2 &2 7t
Aoz S3A 4& AN A
=E 5y dAL] A4S fE3Y
ibrinogen®] Au}E A A}Z)
Aztely Bl

w3 Ao #AYE 48 cytokines
% IL-1B, IL-6 ¥ TNF-a¥ dHAAE
oA AAEE  dEHed 954
cytokines o 2, IL-6% B-cell? T-cell®)
AT 235 FAATH "9A 9 =

ol
=3
o+
ot
D
@,
(¢
[l
%l
—

Ao gt 715 Yeil =, F2
B-cell, T-cell, monocyte 5o jsi #w]
He], WA A HAnkg, 47 vhE
3} hematopoiesis® st I
7 host defense mechanismell A %28
98- FFHY. TNF-ax= HAA
Zo vPHE FollA] FulEe] F4A
ZoH NEELLEE sl GFHEAA
IL-12 #2950 =83 Al=z9
FA 5 235 Atz A FolH
AgelMs 98E 3 FAFE AS
%

o A3t 9o

|
TE2 £33, FZdE TNF-a
Gl FEEC] 9359 AsA=
H3 g, =g gxm A
IL-6 gL
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