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The Experimental Study on Anti-oxidant and Anti-inflammatory Effect
Hyulbuchukeotanggamibang (HBCT)

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

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

_Methods: In the study of anti-inflammatory effects, HBCT 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
(mLFCs) and RAW264.7 cells.

Results: Prior to the experiment, we investigated the cytotoxicity of HBCT.
HBCT showed a safety in cytotoxicity on mLFCs. In experiment of
anti-inflammatory effect, HBCT effected scavenging activity on DPPH free
radical, superoxide dismutase and superoxide anion radical. HBCT inhibited IL-1
B, IL-6, TNF-a, COX-2 and NOS-II mRNA expression in a concentration
-dependent manner in RAW264.7 cell line, and inhibited significantly IL-1B,
IL-6, TNF-a production at 100ug/ml in a concentration-dependent manner.

Conclusion: These results suggest that HBCT can be used for treating diverse
female diseases caused by inflammation such as endometriosis, pelvic pain,
cervicitis, pelvic inflammatory disease and pelvic tuberculosis and so forth.

Key Words: Hyulbuchukeotanggamibang, anti-inflammatory effects, inflammatory
cytokines, RAW264.7 cell.
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(HBCT)® 74 ¥ wassts ¥
SPPRLAN FYS F B A

L3y, Ao e 1} S o
23} e} (Table 1).

Table 1. Prescription of Hyulbuchukeotanggamibang(HBCT)

FREEY N IS F=(g)
B 1= Persicae Semen 10
XL 78 Carthami Flos 6
g B Angelicae Gigantis Radix 10
Aot Rehmanniae Radix 15
i = Cnidii Rhizoma 6
NG 3 Paeoniae Radix Rubra 12
B Achyranthis Bidentatae Radix 12
& AE Platycodi Radix 6
% A Bupleuri Radix 6
I Aurantii Fructus 10
H = Glycyrrhizae Radix 6
ELT IS Spatholobi caulis 12
Total 111

3) AleF 2 7)7)

(1 Al <

2 Aol 28" A% % Dulbecco’s
phosphate buffered saline. Hank's balanced
salt  solution, 3.8%
fibrinogen,  heparin,  lipopolysaccharide
(LPS), chlorosulforrodamin-B(SRB),
diethyl pyrocarbonate (DEPC), NH4CI,
KHCO3, tris-base, trissHCL, ethanol,
EDTA, trichloroacetic acid (TCA),
acetic acid, carrageenin, arachidonic
acid, 3-4,5-dimethyl-thiazol-2, dulbecco’s
minimum essential medium(DMEM),
DNase type I,
penicillin, streptomycin, .= amphotericin,
2.7-dichlorodihydro fluorescin diacettate
(DCFH-DA), anti-bady avidin-HRP,
complete adjuvent, chloroform, RPMI
-1640, isopropanol, Dulbecco’s phosphate
buffered saline(D-PBS), RNAzolg, acid,

sodium citrate,

collagenase A,

magnesium  chloride(MgCly)-2  Sigma
(Sigma Co., USA) A¥#&. normal
salineS F YAk A FE, fetal bovine
serum(FBS) Hyclone (Hyclone Logan,
USA) Al#<., RNasex Pharmingen
(Torreyana, USA) A &&, IL-1B, 1L-6,
TNF-a, COX-2, NOS-II ELISA kit2
R&D system (Minneapolis., USA) A&
< AMgEtal o, Z1EF Aok EF Al
& AHEEAH.

(2) 71 7

B Ao AS-E 7]71%  centrifuge
(Beckman Co., USA), rotary vaccum
evaporator (Biichi 461, Swiss), deep
freezer (Sanyo Co., Japan), freeze dryer
(Eyela Co.,
(Gowon  scientific  technology  Co.,
Korea), 98F%7] (43, Co., Korea),
COz incubator (Forma scientific Co.,

Japan), roller Mixer

USA), clean bench (Vision scientific
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Co., Korea), autoclave (Sanyo, Co.,
(Gilson, Co.,
France), water bath (Vision scientific

Japan), micro-pipet
Co., Korea), vortex mixer (Vision
scientific Co., Korea), spectrophotometer
(Shimazue, Co., Japan), thermocycler
system (MWG Biotech., Co.., Germany),
ice-maker (Vision scientific Co., Korea),
homogenizer (OMNI, Co., USA), plate
shaker (Lab-Line, Co., USA), ELISA
reader (Molecular Devices, Co., USA),
Biosystems 7500 Fast Real -Time PCR

p=d

system (Applied Biosystems, USA) %
< AH4-3tsidh

2. %
D Ade] xA
HBCT 23€ 3.000 ml round flaskel
¥y 255 2000 mE 718 = 347
7td F&3le FAEES 33 o935 3M
filter paper)dt, o] AL rotary
314

vaccum evaporatorl A At 3
-70C

. Round flaskell 3¢ £4&
deep freezerll A 4A1ZF &
24X 7+ E4t freeze dryer® ¥4 Ax3d}
o 240 g8 L& Ao A Ho
g FrE A el A3 AL
a4l v},

2) Mouse lung fibroblast cells(mLFCs)

uj oF

A4 Balb/cA AFS #HA=zA 1 g&
A B sled ACK £doz2 HIP1E
AA% %, cool D-PBSE 33] A s}ed
conical tube (15 ml)el] ¥ 37 1,400 rpmell
A 5EZ AR e A4 9 &
tubeel DMEM {containing collagenase
A (5 mg/ml, BM, Indianapoilis, USA) %}

ot
.
(]

DNase type I1(0.15 mg/ml, Sigma),
(penicillin 10 U/,
streptomycin 10 mg/ml, amphotericin B
25 wg/m)}E WYL 37C CO;p ¥iek7lelA
2A1Zb ok wiekEtodeh. o37)el 0.5%
trypsin-0.2% EDTAE #7713t ¥ 30+
7 ik ¥ AargEAE A 4 (PBS)
2 <F 23 1500 rpmelAH LA E A
t}. 0|2 DMEM-10% FBS=Z 15 ¥
oF wjeFst & 0.5% trypsin-0.2% EDTA
2 AEE Edtd d&02 1594 3
3 ubEsled  Abelgle RAAEE
DMEM-5% FBS ull sk oll A} ulj oF}d e}

3 Ax=s4 A

mLFCsol HBCT (200 we/ml, 100 ug/
ml, 50 wug/ml, 10 wg/nl, 1 wg/mnl)ZE A=
s, wiF T8 Fo wikAE W
PBSZ 23] MAH3 F 7 welldl 50%
TCA (trichloroacetic acid)& 50 ul & 7}
832, 1A17F B9 4Tel WA 3 o
E A 2F4E 53] AAT 95 well
plate® ¥71 FoNAM Az3tA . o 7]l
SRB (0.4%/1% acetic acid) -£<§& 100
u/well2 7}t Aol A 3082 94
stgdel. 23] 0.1% acetic acid £
2 oF 4-53] AHT oE F7] FolA
%83 10mM Tris BaseZ 100 u
/well2 &3 A7}, o] plated plate
shakerel Al 3.5 speed® 5¥7F shaking3}
3 ELISA leader® 540 mmollA FF =
£ A3+,

4) A3t g4 &4

(1) 2,2-diphenyl-1-picrylhydrazyl(DPPH)

&A% 54

150mM DPPH/EtOH 150 wl el HBCT
£ 1000, 500, 250, 125, 62.5 we/ml F=
2 3AMsle] 100 WX H7ksk F 37Cel

antibiotics
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A 3087 BN A ol % FHE 517

nmel A 243kl ohehsl wgoz A

saie,

DPPH &A% (%) =
H22 FRE

HBCT Sei2¢ 23%
%Tégjl —;%_E X 100

(2) Superoxide dismutase(SOD) -
ALgA &A

HBCT 0.2 mioll tris-HCl buffer (pH

8.5) 2.6 m3 7.2 mM pyrogallol 0.2 ml

€ 7h3ked 25CellA 10% dbe ¥+ 1 N

HCl 0.1 m2 ¥hg AXAIZT, vk

£ 420 nmelAM FAEE =Hs3
bufferg A7I% A& dzFoz 3o
ofzlj o} o] A &S A stgc).

SOD #+At&A (%) =

HBCT #4+9 F3=

100 - buffer #7129 %=

X 100

(3) Superoxide anion radical(SAR)
AR A
Superoxide anion radical A27% &3
< xanthine, xanthine oxidaseS ©]-&3}¢
NBTH2o= ZA34d. 0.lmM EDTA
7} &% 50mM phosphate buffer (pH
7.8) 2.5 mlell 2mM xanthine 0.2 m3}
ImM NBT (nitro blue tetrazolium) 0.1
me] Eg® whgdo] HBCTE 1000,
500, 250, 125, 62.5 (ue/m)2}, T2 4
< % xanthine oxidase 0.2 unit/m & 7}
sted 15% St ubS-sdeh wg & 550
nmll A FA3H . HEFE DWE
7vsted AbE-3l4l o
Superoxide anion radical 24 % (%)
qx2+e F3=

2ol F3=
s R

2t

5) Quantitative real-time-PCR
(1) RAW264.7 M E wjjoF

Murine macrophage cell line RAW264.7
AN EZFE 10% FBSE A7}t DMEMoI
WA 37C COp wieF7)ellA 2417 F<F
vl oFatdet. 37l 0.5% trypsin-0.2%
EDTAE A7gt F 3083 vk & Akt
A4 94 (PBS)E <oF 23] 1,500 rpmell
A (A 23Tk o]E DMEM-10%
FBSZ 15749 S wiFst F 05%
trypsin-0.2% EDTAZ M EE B3l
2l & 33 whE3le] Alelgle R A
£5 DMEM-5% FBS s Fejol ) o}
sl o

(2) RAW264.7 Al Z oA RNA ¥2]

WA RAW2647 AEFE 24 well
plates] 1x10° M £2 BF3toict. of 7]
HBCT (100 wg/ml, 50 wg/ml, 10 wug/ml)
£ A3 3 1412+ #F lipopolysaccharide
(LPS) 2 we/mE 772 wellel]l A 7}sE
% 6AIZF vl sl 2,000 rpmell A 5
LA E 3 A F A
A 7182, o3 7)o RNAzolg 500 & 9
3 2" w7t EFEAG. o EF
HfHeoll chloroform (CHCl3) 50 w &
A7kt 3 1527 9] £ o
E g5 1587 W& % 13,000 rpm
A A FeE F ok 200 wd AF
o} & 3]43le] 2-propanol 200 w9 F
F AA3 EET dEAM 15
x)8tgier. o] € A 13,000 rpm
Al 228 ¥ 80% EtOH= A
¥7F vaccum pumpol A 23]
FZ39d. F£3 RNA®:
DEPCE A=t 20 u®] FFHFol =99
heating block 75ColA B&AI3} A7l &
first strand ¢cDNA Aol AFg-3slgde

o

‘L

i

2 e o
> N
!1] — rv-‘ FH’

e

3

=)
Z,
e
e oo
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(3) GAA-FFEA 94 695

A A} (reverse transcription) HF-&-&
#u8]= total RNA 3 ug& DNase I (10
U/ul) 2U/tubed 37TC heating blockell
A 3087 ¥ESE ¥ 75TCeA 108 F
o WHAAFIZ, oldl 25 4 10 mM
dNTPs mix, 1 « random sequence
hexanucleotides (25 pmole/ 25 ul), RNA
inhibitor24] 1 w RNase inhibitor (20
U/a), 1 w 100 mM DTT, 45 u
5xRT buffer (250 mM, Tris-HCl, pH
8.3, 375 mM KCI, 15 mM MgCl)E 7}
8 & 1 W M-MLV RT (200 U/ul)
£ v4] 7}8l3 DEPC AHaEd FH4=
A #HFE 27 20 wrt =5 g

N
>~

He

AL

i

o] 20 w® uhg EFYE
2,000 rpmel A 5&7F ¥4
7T heating blockell A 60+
7 first-strand cDNAS A3 o
5CelM 5% F¢ WAste] M-ML
RTE 2843 A7 F 4o ¢=3
¢cDNAE polymerase chain reaction
(PCR)oll AH-8-3Fsdtt.

(4 AFH ¢ 24 93 B8

Real time quantitative PCR2 Applied
Biosystems 7500 Fast Real -Time PCR
system (Applied Biosystems, USA)E
o] &3l fysglem, AHE-H primers

= obe o R,

U

o} W

LAY

A

oft
olo-&
o I w

< do
<

Forward Primer 5 TGAAGCAGGCATCTGAGGG 3

GIPDH  poverse Primer 5 CGAAGGTGGAAGAGTGGGAG 3
TNF-alpha Forward Pr'imer 5 TTCTGTCTACTGAACTTCGGGGTGATCGGTCC 3”
Reverse Primer 5" GTATGAGATAGCAAATCGGCTGACGGTGTGGG 3
-6 Forward Primer 5 TCCAGTTGCCTTCTTGGGAC ¥
Reverse Primer 5 GTGTAATTAAGCCTCCGACTTG 3
IL-18 Forward Primer 5 CAACCAACAAGTGATATTCTCCATG 3
Reverse Primer 5" GATCCACACTCTCCAGCTGCA 3
COX-2 Forward Primer 5 TCAAGTGGCATAGATGTGGAAGAA 3
Reverse Primer 5 TGGCTCTGCAGGATTTTCATG 3
NOS-II Forward Primer 5 GGCAGCCTGTGAGACCTTTG 3

Reverse Primer 5 GCATTGGAAGTGAAGCGTTTC 3

Real time PCR® 72 953 2
o 50CoNA 2%, 94CollA 1087 vk
3le .pre-denaturation A1Z1 H, 95T
A 156z, 60TelA 187+ |
w8 »aslgitl, HBCT £ gz
T2 internal standard® G3PDHE A}
23te] ofhe] FA 02  target groupd
Quantitative PCR& A sled RQ
(relative quantitative)Zt& &3 s}sic}.

olo
o
£
[
=)
]

x (1+e)n,

starting quantity,
yield,

B Mo«
Il

= number of cycles

e = efficiency

6) 9% cytokine WA HF FA

RAW264.7 MEFE 24 well plateol
1x10° M2 #3% F oJ7]e] HBCT
(100 wg/nl, 50 we/m)E &3t 1A
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F LPS 50 we/mE Z+7ke] wello] A7}
g F A7 wiekst e o5 £33l
-20C8 WExe =2#d = IL-18,
IL-6, TNF-a ELISA kit®] vlel wiz}
ARG 450 mol N FJEE =A3)
At

7 B4 A3

theFst Agezng de A
meantstandard error® 7]E39,
2l 7AZL Student's T-test &Au}b

& ol gshel AYasin.

i Jo fff

m A A

1. IEEA

mLFCsell A 27 Az J2&&
1000 + 65%% x»A3tge =, HBCT
200, 100, 50, 10, 1 we/nl FEdA = 7
7} 789 + 5.6, 86.4 + 5.8, 90.1 £ 3.9, 96.1
+ 43, 1154 + 48%= JebdoH(Fig. 1).

120 4
100 4
80 9

60 1

cell viavility %

40 9

20 9

T 1 10 50 0 200
HBCT extract (pg/ml)

Fig. 1. Cytotoxicity of HBCT on mouse

lung fibroblast cells (mLFCs).

mLFCs were treated with various concentration

(200, 100, 50, 10, 1 we/nl) of the HBCT
extract.

2. 33 g WA 33
1) DPPH &4 4%
DPPHS &7 &4%< HBCT 1000.

500, 250, 125, 62.5 wg/ml  FxolA 72tz
85.35 + 0.33, 82.31 = 0.52, 59.38 = (.81,
35.58 + 2.77. 20.69 £ 1.90%2 &7 &4
23E e (Fig. 2).

avenging activity (%)

w
=

DPPH sc
3
e TTINIR BT

=

-

1000 500 250 125 62.5
Concentration (ug/mi)

Fig. 2. Scavenging activity of HBCT on
DPPH free radical.

HBCT were reacted with DPPH for 30
minutes at 37°C, and the absorbance at 518
nm due to DPPH radical was determined.
The results were the mean = SD of three
independent experiments.

2) SOD AF 24

SOD A+ &A% HBCT 1000, 500,
250, 125, 625 we/ml FEAAM Z7
97.93 + 3.13, 50.71 = 4.36, 29.97 + 3.35,
29.69 = 3.81, 23.63 £ 1.00%2] frA+EA
<= e e (Fig. 3).

SOD-like activity (%)
w
-

1060 500 250 125 62.5

Coneentration (ug/mt)

Fig. 3. Scavenging activity of HBCT on
Superoxide dismutase.

HBCT were reacted with trissHCl buffer
(pH 85) 2.6 m and 7.2 mM pyrogallol 0.2
m  for 10 minutes at 25T, and the
absorbance at 420nm to 1 N HCI 0.1 ml
was determined. The results were the mean
£ SD of three independent experiments.
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SAR® 2474 #A%2 HBCT 1000,
500, 250, 125, 62.5 we/m F=elA Z+7}
63.03 = 0.12, 45.86 = 0.69, 33.61 + 2.33.
2751 + 0.84, 971 + 0.58%2% &7 ¥A
35 el e (Fig. 4).
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3
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Fig. 4. Scavenging activity of HBCT on
Superoxide anion radical.

HBCT were reacted with 50 mM phosphate
buffer (pH 7.8, 0.1 mM EDTA) 25 ml and
2 mM xanthine 02 wm and 1mM NBT
(nitro blue tetrazolium) 0.1 ml for 15
minutes with xanthine oxidase 0.2 unit/ml,
and the absorbance at 550 nm. The results
were the mean = SD of three independent
experiments.

3. RAW264.7 M £Fo| A g2 cytokine
FAA LHo) PR = G}

D IL-1B A= ¢4

RAW?264.7 M EFA IL-18 5=}
wE RQ w2 AAREel 0.021 £ 0.008.
HEFel 0.995 + 0.006, CSA Fof ol
0.22 = 0.0612 “ebgtem, HBCT 100,
50, 10 we/ml FE FoZoME zzt
0.144 £ 0.022, 0.331 + 0.11, 0.631 = 0.021
2 e d2Fe] vlE BE FEA
A e (Fp0.001) #FA ERE
et 15k (Fig. 5).

IL-18

RQ of LPS-CT in RAW264.7

LPS - + + + +
Normal! Control CSA 100 50 10ug/ml

HBCT treatment

Fig. 5. Inhibitory effects of HBCT
extract on IL-18 mRNA expression in
RAW264.7 cell line.

RAW264.7 cells were pretreated with various
concentrations of HBCT extract (100, 50,
and 10 ug/ml) in the presence or absence of
lipopolysaccharide (LPS: 2 wg/ml) for 6 hrs.
IL-18 mRNA synthesized by real-time PCR
was analyzed.Statistically significant value
compared with normal by T  test
(+++p<0.001). Statistically significant value
compared with control by T  test
(***p<0.001).

2) IL-6 A=A 23

RAW264.7 M EZEFNA IL-6 A
Wd RQ W AATol 0124 + 0.091,
gzl 1.006 £ 0.006, CSA FofFo]
0.203 + 0.0062 ebsem, HBCT 100, 50,
10 we/nl ¥% FAZNME 47 0535 +
0.06. 0.719 + 0.004, 0.977 + 0.041 RQ #%
vieplo], dlz=Fell Blal 100, 50 we/ml FE
ol HoA glE (***p<0.001, ***p<0.001)
4 295 JepAok(Fig. 6).

3) TNF-a $-3z# 23

RAW264.7 M E£Fo)A TNF-a 347}
wE RQ - AATEel 0.027 = 0.007,
270 1.006 + 0.006, CSA FoFo]
0.238 + 0.060% tebytem, HBCT 100.
50, 10 w/ml ¥E FoFdME 27
0.171 + 0.004, 0.231 = 0.075. 0.558 =
0.047 RQ e Jehlie] dzol w3
EE FECAM A4 A (Fp<0.001)
A 235 el (Fig. 7).
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Normal Control CSA 100 50 10ug/ml

HBCT treatment

Fig. 6. Inhibitory effects of HBCT
extract on IL-6 mRBNA expression in
RAW264.7 cell line.

RAW264.7 cells were pretreated with various
concentrations of HBCT extract (100, 50,
and 10 we/ml) in the presence or absence of
lipopolysaccharide (LPS: 2 we/ml) for 6 hrs.
IL-6 mRNA synthesized by real-time PCR
was analyzed. Statistically significant value
compared with normal by T test
(+++p<0.001). Statistically significant value
compared with control by T test (¥**p<0.001).

- -2 TNF- @
g
3
So.s
éo.a
£, '
So0.2
&

. l

LPS - + +

Normal Control CSA 10 lOug/ml

HBCT treatment

Fig. 7. Inhibitory effects of HBCT

extract on TNF-a mRNA expression in
RAW264.7 cell line.

RAW?264.7 cells were pretreated with various
concentrations of HBCT extract (100, 50,
and 10 wug/ml) in the presence or absence of
lipopolysaccharide (LPS: 2 we/nl) for 6 hrs.
TNF-a mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by T test
(+++p<0.001). Statistically significant value
compared with control by T test (***p<0.001).

4) COX-2 #AA %3

RAW264.7 Ml £Fl A COX-2 F31#}
$H RQ 2 ATl 0.202 £ 0.06, o
Z°] 1106 + 0.106, CSA FofFe]
0.268 = 0.055% “tebxtem, HBCT 100,

50, 10 we/nl ¥% FogolME 77t
0.211 + 0.052, 0.208 + 0.013, 0.29 + 0.077
RQ @& tehle) dzzdl ws) ==
srolA fo4 e (Fp.001) 2
& 232 Y99 (Fig. 8.

e COX-2
12 ‘

08
06

04 -

RQ of LPS-CT in RAW264.7

02 -

s - -

Norma! Control CSA 100 10ug/m1
HBCT treatment

Fig. 8. Inhibitory effects of HBCT
extract on COX-2 mRNA expression in
RAW264.7 cell line.

RAW?264.7 cells were pretreated with various
concentrations of HBCT extract (100, 50,
and 10 weg/ml) in the presence or absence of
lipopolysaccharide (LPS: 2 wg/ml) for 6 hrs.
COX-2 mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by T test
(+++p<0.001). Statistically significant value
compared with control by T test (¥**p<0.001).

5 NOS-1I 4z @3

RAW?264.7 A E£Fel4 NOS-II $A
A d RQ -2 A Aol 0.13 £ 0.045,
HZFe] 1.067 = 0.067. CSA FojFo
0.122 + 0.042% “tebxtew, HBCT 100,
50, 10 we/ml % FoFolAME ztz}
0.516 * 0.045, 0.61 + 0.138. 0.819 + 0.102
RQ #E& vepleo] gz Fel w3 28
TEAM FA e FAE ZHRE e
Wl ek (Fig. 9).
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08
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0.2

RQ of LPS-CT in RAW264.7

0 _—

LPs - - + +

Normal Con!rol CSA 100 50 10ug/ml
HBCT treatment

Fig. 9. Inhibitory effects of HBCT
extract on NOS-II mRNA expression in
RAW264.7 cell line.

RAW264.7 cells were pretreated with various
concentrations of HBCT extract (100, 50,
and 10 we/m) in the presence or absence of
lipopolysaccharide (LPS: 2 we/ml) for 6 hrs.
NOS-II mRNA synthesized by real-time
PCR was analyzed. Statistically significant
value compared with normal by T test
(+++p<0.001). Statistically significant value
compared with control by T test (*p<0.05,
##%5<0.001).

4. RAW264.7 M X3 A 9 F cytokine
Azl WX G

1) IL-18 BA=H

ELISA kit2 &A% IL-18 AAdHFS
AT 385 £ 182 pg/uml, HFEFo)
701.0 £ 59.4 pg/m, HBCT 100 wg/ml *
E FoFo] 463.0 £ 82.0 pg/ml, HBCT
50 we/ml FE FoFe] 5565 = 62.9
pg/nl 2 Yeh}, dl 27 vsted 100 we/ml
TE FoFNA F94 e (*p<0.05) #
& 2345 el sick(Fig. 10).

800 1 re
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Les. - + - +
Normal Control 100 50 ug/mi

HBCT treatment

Fig. 10. Effect of HBCT extract on the
levels of IL-13 in the RAW?264.7 cell.
RAW264.7 cell was collected from the

retro-orbital plexus under ether anesthesia
and serum was obtained by 10,000 rpm
centrifugation and stored at -20°C until use.
The levels of IL-1B were determined using a
commercially available ELISA kit. Statistically
significant value compared with normal by T
test (+++p<0.001). Statistically significant
value compared with control by T test
(*p<0.05).

2) IL-6 AA =

ELISA kit2 A IL-6 YAF
AAFF0] 363.0 + 77.8 pg/ml, THRFO]
6002.0 + 729.7 pg/m, HBCT 100 wg/ml
E% EojFo| 37180 + 4857 pg/ml,
HBCT 50 we/nl 5 Foi-o] 46335 =
98.2 pg/mZ el Bzl wldte] 100
we/nl FEANA 994 e (*p<0.05) 7
2 2345 Je ek (Fig. 11).

8000 1
7000 +tr+
6000 9
5000 4
4000
3000
2000
1000 o
LPSO - - + + +
Normal Control 100 50 ug/ml

IL-6 fevel (pg/ml)

HBCT treatment

Fig. 11. Effect of HBCT extract on the
levels of IL-6 in the RAW264.7 cell
RAW264.7 cell was collected from the
retro-orbital plexus under ether anesthesia
and serum was obtained by 10,000 rpm
centrifugation and stored at -20°C until use.
The levels of IL-6 were determined using a
commercially available ELISA kit.
Statistically significant value compared with
normal by T  test (+++p<0.001).
Statistically significant value compared with
control by T test (*p<0.05).

3) TNF-a A4
ELISA kit® Z2A 3 TNF-oa A F
RAAFo] 2725 £ 81.3 pg/ml, HFEFLe]
32435 £ 3924 pg/ml, HBCT 100 we/ml

%
&
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FE FoiFo] 1824 + 270.1 pg/ml, HBCT
o0 we/m FE FoFo] 25785 + 1462
pg/mE veh} dl 7o) vldted 100 ue/ml
FEAA F94 Adx (p0.05) FA &
& e ek (Fig. 12).

4000 9
3500 4
3000 4
2500 4
2000 4
1500 <
1000 9
500 o

TNF-a level {pg/ml)

- + + +
Normal Control 100 50 ug/ml

LPS

HBCT treatment

Fig. 12. Effect of HBCT extract on the
levels of TNF-a in the RAW264.7 cell.
RAW264.7 cell was collected from the
retro-orbital plexus under ether anesthesia
and serum was obtained by 10,000 rpm
centrifugation and stored at -20°C until use.
The levels of TNF-a were determined using a
commercially available ELISA kit. Statistically
significant value compared with normal by
T test (+++p<0.001). Statistically significant
value compared with control by T test
(*p<0.05).
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MZRFBNRSQ AE REB RFA B BEN OIXis S

REES] 4% FA BH7AHL2 &

2 ¥g#F7)e] W3 (changes in
vascular flow and caliber), 3%} A
2] ¥ 3} (permeablity changes), ® & F+3
$ (leukocytic infiltration)ell 7] Q1 &k}
121339)

MIFZRE-> H EFEfEe] A<d
<<§1=4<ﬂ5t$§>>“oﬂ Hzz 71599 ke
Ao R {HMATHA7) = BRALIG S 2
GIFER A7l Wik MR SRS
doiFE BES s T 4+
B2 2AH —¥)¢ RFLFES &
B gy

MAFZEG MRS & FA e FEE
EeE ASEH, k¥ BimES T
35 s HIA 4A 3 #imnstE
WwmaA A sk AAHe| 9l Wk
AREAFL Bt o KA &L Xsd
0 e MMAGL, FE LR RE
M, #FFm Fo=zH — mHFS X
B3, AmES Hm, EFE BRI
2 PeEEs, R, FmEn, iF
By 5 BS X239 LS FM
B, wFslT fLEE Gl R, BR
oz MEAEEH, BORITER, BRATHEG
T B Assy, M R TR 8

oz N MEER, WRE, GRERRE
LERR 5 &S Az3be, RAH%ES
EEL, THMBORT o E N KA, BT
815, WEER 5 RMFEE #& A
B3l3, LA BE, HTFRE, FHEB
RI MmEERHEE 8K ‘?}"i&ﬂ ISR HS
Je R e s, H%‘“TE@ #E As3)H,
HEE #iE r%‘“ﬂlﬁ?}°iéﬂ +=
®e 1_1T"]7]_1- HES FMAZC &
He BEME o= Bl st
o, B TR, Sk, TEEmn

gt rlo

gozHn ARAH EEFHEER KT
8, BEEE 5 &% Ha3a TR
S BEM, BEAs, BRELEA mim
SR, RS, ARAHE. KATHEE 54
PR 5 Aadg®?,

o] Ao 7 Mol [AFZEFGMKSE
MR, HERRERSE % UM, K
m=z dst Aefe oA R £
Z94E Yeld Aoz AmdEH

oo EHL MAFZFE Mk HRIAE
B 3eiS SslA ghakst &4l b
e g3z RAW2647 A EFNA
1L-18, IL-6, TNF-a, COX-2, NOS-1I
o) EET IR A BE ¢ IL-1
B, IL-6, TNF-a8 AA el ulA& 3
ol i3t BES $33AH-.

w1 Ay 3= AAE ¢33 mLFCs
o g MEEAE Fristded AT
ZFE kA (HBCT)- 200, 100, 50, 10
2 1 w/nl FEAAM HEZ(100 +
6.5%)l wlsl Z+7Zk 789 + 5.6, 864 =
5.8, 90.1 + 3.9, 96.1 = 4.3, 1154 + 48%
2 Yeht NEEA g Aoz Hrt
= $1eH(Fig. 1).

AbA27E 283 QArRA A £t 3
A NZE JHAINE SAHAERLE] ¥
g2 ghEo X o A& AL e
I g, gAAALEE QA 2A4E T4
sto] MEZE A3, EA4AT]E FE oM
frejaragt s sho), AvAbslel] 4ulE
= A AbAZ(reactive oxygen species;
ROS) 2 2A & oxygen ('02), superoxide
(02), hydroxy radical (HO"), hydrogen
peroxide (H:02)%°] ke, o=g &
A AREES 95 b #o Y
Pl FYE AAY AR 0y
(superoxideanion), HO (hydroxy radical),
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H>0s(hydrogen peroxide), Ox(singlet oxygen)
T34 2 AL free radical® W
g=o] A FHarslute& AP AA
Azt w3, Az x31 DNAo| o
g AEZEAE DA A 7%
kA7), <l Hel= #AAIA
Ao2HY A& HIsy FAA
frA3lE = WA 2% selenium, Vt. C,
E 59 #l&EAA9 SOD9 catalase,
peroxidases# 22 TAA7} &) 3o
“9 23 S0DE MEWel HAH 0
T H:0:2 AR I 2224 48A
o) 64N

ool FMILEA o PIXE= QgFes A
HqHog &3t32A DPPH &7 A
SOD #AF &4l, SAR &AEA &
& ZA3, HBCT 1000, 500, 250, 125, 62.5
wg/nl FEAM DPPH 44 &4 &3},
SOD 9 #AF &4 9 SARS &7 24
E3E el (Fig. 2-4). o& MAFE
G Mk B o] FAALe] ZA oz nE
ZAE B33y FAAE FAAINE

Fgol 9se griee

to it e

L

O

A
oX,

[N}

gEUee Fawew WAMLes
drA Hed, 13 A 19
Az gz zolo] gl Aol
FAFE AR WHE wdd oy
dge 27 &4 Fol Yol Wz
A Aol st AR W FARe

<Ab 9 AHE (prostaglandin, leukotriene).
A4 fAl5-8 7] (oxygen-derived free
radical), A% Az, AR
(NO), cytokine 5o] et

Cytokineoldt AZ, FZWHE T
FH|HE DA EAHE, o Fel
EolwH oo o cytokineE2 AEF
7l (interleukin, IL)ol2tnE B2},

w7 Qo] FAY 98 cytokines
% IL-1B, IL-6 ¥ TNF-a¥= A A Zo
A AAEE dE:AHA 9354 cytokines
02, IL-65 B-cell# T-cell®] &A1}
3E SAATIY dGdAe} A
oFdt 71 YetdEdE, F2 B-cell,
T-cell, monocyte 5ol s Eu|=w,
HAA NN WAurs, FA7] s
hematopoiesisS == &3 7
host defense mechanismelr 23 o
&g 2 # TNF-ax H4A =
of HiEH E Fell A EulEe] GFAHE
ol A IL-13F AR g3/ 2H2-3) A

T pul
w9 ZA3 pHE 24%Y VALS
du AFANE ATE B 24T
A5 $ALET gAY FE 27}
N GEHSIH F2T Ve o
53 TNFo 9% 248 3ees
¥e ¥Ez 2499, H2: TNFa
2 AR BT 939 AmAe

HBCTY #4935 & o3t 7ol
A HEA el 9ZA cytokinesel IL-183,
IL-6 ® TNF-a®] 3z w3 =X
= <8< RT-PCRE H7g #HH,
RAW264.7 A ZFolA IL-18 HAA
s RQ #HE AEF 0.095 £ 0.0069
vl HBCT Fo+ 100, 50, 10 we/ml ol
A ZkzE 0144 + 0.022, 0331 £ 0.11,
0.631 + 0.021% el dzFo wid)
EE FEAA oA sle HrEHE
dep 2, 1L-6 32 238 RQ A=
27 1.006 £ 0.006¢1 w8 HBCT %

m



M ZRBIOKTSQ &

I RE RFet Bic)) BE 0is &g

o= 100, 50, 10 we/m s xeA 27}
0.535 + 0.06, 0.719 = 0.004, 0.977 £ 0.041
2 et dz el B8 100, 50 we/ml
=AM F94 e AL 2IHE e
Wsleh =3, TNF-a #4# 23 RQ
= dxF 1006 = 0.0060] w)sy
HBCT Fo+ 100, 50, 10 wug/ml Fxol
A Zkzy 0171 + 0.004, 0.231 + 0.075,
0.558 = 0.0472 velt Az Fell v
EE =AM #9A e AL 295
‘/}E}‘ﬂi’d‘:}.
o] Abell A HBCT 100, 50, 10 wug/ml %
&< IL-18, IL-6 ¥ TNF-a8 #A
wEE 7 2o vlE sx 9
o2 AAs Y= (Fig. 5-7), o=
MmAFZEFEG kS ol WA} ZHA
g

2L 8

_12‘,

o

ST oz 1o

A& 9| g
°é‘—i= cytokine®] MAFE H
, RAW264.7 M EFA  IL-1
o] A Aol 385 + 182 pg/ml,
701.0 £ 594 pg/ml HBCT %
00, 50 we/m FEA 27+ 463.0
, 556.5+62.9 pg/m 2 e, Wiz
H3] 100 we/nl FE FoJ Tl
oA e (p<0.05) 74 EHE e}
Wl IL-6 BAF FA AT 363.0
£77.8 pg/m, WRF 6002.0 = 729.7 pg/
ml, HBCT F<3 100, 50 we/ml ¥ =0l
A Z+zd 3718.0 + 485.7, 46335 + 98.2
pg/ml Z Yeh} 2 Fe vlsled 100 ue
/ol FEolA f2A e (p<0.05) 34
EE e

=3, TNF-a AAdF=E AR 2725
+ 81.3, EF 32435 + 3924 pg/ml,
HBCT Fol% 100, 50 we/ml >s=oljA
Z+z 1824 + 270.1, 2578.5 = 146.2 pg/ml
2 Jveht dz2Fel 83le 100 we/nl

o
O — r'l‘] oX ﬂ!ﬁ:
o, QE_, :—4

2.

HJ '+_&£@_\.L

° 2

FroA F9A e (p<0.05) Z4: &
H5 e gl

Cyclooxygenase(COX)+&  arachidonic
acid= %€ prostaglandin(PG)& A3}
oA ALt 2ied, AA
COX-13 COX-27} &= A vk COX-1
< =4 YoM Z|2H ez Exsn ¢
g z4g FEI] ehle 9
COX-2= 945& =33 k3 A=l
s @717k Wl FA3] LIRS AL
2 o48A v COX-29 HAE A
sl Qeloz2¥ JL-1, IL-2, TNF-a%}

2 cytokines Z¥| 3 1% AT Al
Z Zdo) EAste WAz A @Fu
2o A Fod d¥ge = EAR
or2] 2l lipopolysaccharide(LPS)7} sl&
™ [L-2%} IL-109 98 oA 85>,

RAW264.7 A EZFA COX-2 A A
wael RQ #H2, AT Freol 0.268
0.055, dZ=7°] 1106 + 0.106% “tepxt
©owy, HBCT 100, 50 ¥ 10 wg/m o
FolME 2z 0211 £ 0.052, 0.208 =
0.013, 0.29 + 0.0779] RQ < vhebdli o]
HxFol w3 s JEHoR AR
& oA st g (Fig. 8).

Nitric Oxide(NO)&= AA W el
A ZrEs dRgA 85 3 4w
SHE Azt -’?"4:1"‘/} Yoo o
TR 2] F-F3E
q&-& 3t A Wl NO«] ATEA
2 L-arginine® 24} nitric oxide synthes1s
(NOS)®] 2422 L-argininee] At3H
= L-citrullinezt NOE AA3A .
NOSE 429 Astz Az A oA
ZA NOS, AAAEA NOS ¥ /=4
NOS(INOS) 2] A 7}#] o}3 oz &3k
o, IR EA NOS, AAAMEA
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NOSE= #A 3 sl=d 247 calmodulin
o] e X&HHow Hujg vy
INOSE Ze3 F331A A sEH
%4 cytokineo]\} LPSZ ol u-23}e]
H g

M a2

53] iNOS2t COX-29 @Zub-g-olA
TaAol dFHL glor oJEE HF
g 3 dF 271 Al o6 4
s ZAHIL, ALY o)E &k 9
T AAE F4 B A dEuse
T8 WA E HE4Rgs deA gl
l:]_56)

RAW264.7 M EFA  NOS-II £A
2 el mX = S ol A}
RQ 32 E¥EEe] 013 £ 0.045, N=F
o] 1.067 + 0.0672 Yelxtew, HBCT
100, 50 2 10 we/ml FofFo M= 2zt
0.516 £ 0.045, 0.61 = 0.138, 0.819 = 0.102
9] RQ & veto] sz vid 5
EEHoR FAHA B JA sy
(Fig. 9).

T3 RAW264.7 Al ZFoA IL-18,
IL-6, TNF-a®] AAzFE =3 A7
HBCT 100 we/m FBoqgF2 IL-16,
IL-6, TNF-a2] A& #+4 A o
Al skl o (Fig. 10-12).

ol AYA AT ANE Fisle] B
o, MmAFEFE Mk S (HBCT)S- DPPH
27 8457, SODHAF &4 % SAR
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A xzFA  IL-1B8, IL-6, TNF-a %
COX-2, NOS-II9] fAAEE S Fo0A
AA AAFHF e, [L-18. IL-6 %
TNF-a® AL F9AUA dAs4

exz HBCTS MRIE EI7F 55
Hekx wehEo

V. 2 =

= L
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ke FHE s 9z B
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T B2 A% e 2
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. MFFBIEE RS A E54 o] e}
WA st
2. MAFBFEE MRS 2 1000, 500, 250,
125, 625 we/ml FX=A DPPH &
A #A4&s}, SOD HAF 84 A
SAR &7 A &FHE Jebisdd.
3. MLAFZF Mk 52 100, 50, 10 we/ml
s =AM IL-1B8, TNF-a, COX-2 ¥
NOS-11¢] fAz 2HdEE F2AA4 3l
A JA sk 2w, 100, 50 we/ml FE
A IL-69 FAA LI FAA
WA A sk
4. MAFEFH MRS 2 100 we/m &) F
Zo|A IL-1B8, IL-6, TNF-a®] AA
= FA4 A AAEA .
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