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| ABSTRACT |

The Experimental Study on Anti-oxidant and Anti-inflammatory Effect of
Sungyoutanggagambang(SYTG)

Eui-Il Kim, Dong-Youl Yoo
Dept. of Oriental Medicine Graduate School, Daejeon University

Purpose: This study was performed to evaluate anti-oxidant activities and
anti-inflammatory effects of Sungyoutanggagambang(SYTG).

Methods: In the study of anti-oxidant activities, SYTG was investigated by
DPPH radical scavenger activity, superoxide dismutase activity and superoxide
anion radical scavenger activity. In the study of anti-inflammatory effects, SYTG
was investigated using cultured cells and 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 measured in mouse lung
fibroblast cells(mLFCs) and RAW264.7 cells.

Results: Prior to the experiment, we investigated the security of SYTG by
measuring GOT and GPT in serum.

1. SYTG showed high antioxidant activity in a concentration-dependent degree
by measured scavenging activity of DPPH free radical, superoxide dismutase and
superoxide anion radical

2. SYTG inhibited IL-18, IL-6, TNF-a, COX-2 and NOS-II mRNA expression
as compared with the control group in a concentration-dependent degree in
RAW264.7 cell line.

3. SYTG inhibited IL-1B, IL-6 production significantly at 100 wg/ml and TNF-a
production significantly at 50, 100 wg/ml as compared with the control group in
RAW264.7 cell line.

4. SYTG inhibited IL-18 and IL-6 production significantly as compared with
the control group In serum of acute inflammation-induced mice, and decreased
IL—11[3, IL-6 production in spleen tissue, and also decreased IL-18, IL-6 production
in liver tissue.

Conclusion: These results suggest that SYTG can be useful in treating
d1verse femalg diseases .caused. by mflamr.nauon.su.ch as endometrosw, myoma,
pelvic congestion, chronic cervicitis, chronic pelvie inflammatory disease and so
on.

Key Words: Sungyoutanggagambang, anti-oxidant activitie, anti-inflammatory
effect.
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Table 1. Prescription of
Sungyoutanggagambang(SYTQ)
5 5 Y, i
A # (Ginseng Radix 6
w O Astragall Radix 15
B Rehmannae Radix 20
Preparat

. Angelicae Gigantis

=’ F—':

IR Radix 10
i = Cnidii Rhizoma 6

FEj B Paeoniae Radix Rubra 10
i+ Cyper] Rhizoma 10

LR Curcumae Radix 10
ZRIM R Spatholobl Caulls 12
Total amount 99

3) Aok =3 717
(1) Al <F

& Aldel] ARZ-® Al°FZF Dulbecco’s
phosphate buffered saline, Hank's balanced
Hank’s balanced salt
solution, 3.8% sodium citrate, lipopolysaccaride
(LPS). chlorosulforrodamin-B (SRB),
diethyl pyrocarbonate (DEPC), NH.Cl
KHCQs;, tris-base, tris~-HCL, ethanol,
EDTA, trichloroacetic acid (TCA), acetic

acid, carrageenin,

salt solution,

arachidonic  acid,
3-4,5-dimethyl-thiazol-2, dulbecco’s minimum
essential medium (DMEM), collagenase
A, DNase type 1. 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,
magnesium chloride (MgClz)< Sigma
(Sigma Co., USA) #|¥-Z, normal saline
= FA F AFL, fetal bovine serum
(FBS)-2 Hyclone (Hyclone Logan, USA)

A &S, RNasex Pharmingen (Torreyana,
USA) A#g, IL-1B8, IL-6, TNF-a
COX-2, NOS-II ELISA kit® R&D
system (Minneapolis, USA) #&& A}
Lt om, 7E} Aok S5 Ao
AH§-31 91 .

(2) 71 7

= Ade AR 7I7E

(Beckman Co., USA.), rotary vaccum

centrifuge

evaporator (Biichi 461, Swiss), deep
freezer (Sanyo Co., Japan), freeze dryer
(Eyela Co., Japan), roller Mixer (Gowon
scientific technology Co., Korea), Q&+
Z7] (W%, Co., Korea), CO: incubator
(Forma scientific Co., USA), clean bench
(Vision scientific Co., Korea), autoclave
(Sanyo, Co.. Japan), micro pipet (Gilson,
Co., France), water bath (Vision scientific
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), Quantitative real-time-PCR
(Abi, Co., USA) &2 AH&3tdH.

2. 9

D A =

SYTG 232 3,000 nl round flaskel
Wil 2RS4 2,000 nE g 3 347
7t FE3led, AAEE 33] A7 (3M
filter paper)3til, o] of3d-g rotary
vacuum evaporatorell Azt =81y
. Round flaskel &% L9485 -70C
deep freezerel A 4’\]71} ot W8,

)

N
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24X 7F Fob freeze dryer® =4 #
o] 245 g9 EHE o A S
g FEE A A5t ARS
st et

2) Ax=4d &4

mLFCsell SYTG (200 wg/ml, 100 wg/
m, 50 wg/ml, 10 wg/ml, 1 wg/m)ZE %7
shar, wieF FE Foll wjekdEs Wi
PBS& 23] AH3ldet. AA ZF well
o 50% TCA (trichloroacetic acid)Z 50
nlE 7Fskar, 1412 ok 4°Col W3k
At ol F WA FFSE 53] AHE o
L well plateE 7] ZoA Azx3}9d )
o] 7ol SRB (0.4%/1% acetic acid) &
o2 100 nl/wellZ 7}alar Ao 4 30
B dAstAct. 1283 0.1% acetic
acid £ o7 ofF 4-53] HH3 oL F
7] FellA Az 10mM Tris Base®
100 wl/wellZ S AFHE o] plate
plate shakerelA 3.5 speed® 5&7F
shakingstal ELISA leader® 540 nmoil A
FAEE FAsA.

3) Z+=A AR

SDA BFA] 1447t 7oz SYTG
2 983 mg/200 g B HFolslal, AF o
1 AR AxE B3t A 5 dH
< 228 GOT, GPTE &A sl
4) Akt 24 &4

(1) 2.2-diphenyl-1-picrylhydrazyl (DPPH)

A

150mM DPPH/EtOH 450 miel SYTG
1000, 500, 250, 125, 625 wpg/ml FX
3] Aste] 50 mA H7EgE F 37Tl
3027 WS A o] E FH= 517
nmell A ZA 3] ofef o] W oz AAk
st et

R

DPPH &7% (%) =

| e ) %100
(2) Superoxide dismutase (SOD) -+
ApgkAg®

SYTG 0.2 nlel tris-HCl buffer (pH
85) 2.6 m3 7.2 mM pyrogallol 0.2 ml
Z 7Fete] 25CeolA 10 & vk 5 1 N
HCl 0.1 m= HP—g— AAA A, gl

E AN AE HxLes PC’:] ofzff o}
el A& A3
SOD #AHEA (%) =
SYTG ¥4 F34=
buffer #71+¢ F2 =

(3) Superoxide anion radical (SAR)
Eavab- o

100-4( ) x 100}

Superoxide anion radical &A% =
A< xanthine, xanthine oxidaseZ °]-&3}
o NBTez &Asdet. 0.1 mM EDTA
7} %% 50mM phosphate buffer (pH
7.8) 25 mel 2mM xanthine 0.2 =3}
ImM NBT (nitro blue tetrazolium) 0.1
me] &35 ukEHdo] SYTGE 1000,
500, 250, 125, 62.5 we/m ], T2 4
% xanthine oxidase 0.2 unit/ml< 7}3}
of 15% oF wkSakdh s ¥ 550
mol| A SAsHH. HEzL> DWE
7kste] AR§-34d Tt
Superoxide anion radical &24% (%) =

W x2e] FRE-
SYTG E‘ﬂ—f‘«] i

{ Lo 4= ) x 100
5) Mouse lung fibroblast cells (mLFCs)
aj] ok

AAF Balb/cAl AF #HzxzA" 1 g8
A B sled ACK L9907 4372

|
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A AT F cool D-PBSZE 33] A H3sl]
conical tube (15 ml)e] ¥ 32 1,400 rpm
NA 5E7 AR stk dAEE F
tubeel DMEM {containing collagenase A
(5 mg/ml, BM. Indianapoilis, USA) ¢}
DNase type 1(0.15 mg/ml, Sigma),
antiblotics (penicillin 10 U/, streptomycin
10 mg/ml, amphotericin B 25 wg/ml)}&E
Wil 37C COz wiek7lel A 2A17F F<oF
v eksl el oy 7]e) 05% trypsin-0.2%
EDTAE #H7bg 5 3027 wjak 5 <
AbstE A ]2 94 (PBS)E oF 23] 1,500
rpmell A AAlEE3ldek o5 DMEM-10%
FBSZ 1549 S wikst % 05%
trypsin-0.2% EDTAE A x£E5 Rz|sl]
ALoz 1594 33] ubE-sle] Abops)
T FFAELE DMEM-5% FBS wjj ok
o A wl kst

6) Quantitative real-time-PCR

(1) RAW 264.7 M|zl oF

Murine macrophage cell line RAW264.7
M EF+ 10% FBSE 375t DMEMel
Wil 37C COz wiek7lel A 2A17F F<oF
v eksl el oy 7]e) 05% trypsin-0.2%
EDTAE #H7F 3 3087k wlick - <lakst
=824 (PBS)E ¢F 23] 1,500 rpmell
A AAEEe o]E DMEM-10%
FBSZ 159 Bk ¥R F 05%
trypsin-0.2% EDTAZ A =xE F3+
Aele 38 waslel Aol 23 4
X5 DMEM-5% FBS s kil A ufj oF
st

(2) RAW 264.7 A 24 RNA 2%

WA RAW2647 MEFE 24 well
plates] 1x10° M E2 RF3Ag. 7]
o SYTG (100 we/ml, 50 wg/ml, 10 wg/
m)E A28t 142t F LPS 2 ws/nl

Z A7 welll AH7MgE F 6A12F vl ok
3kar 2,000 rpmell A 582 WA= 3
At AR F AL A
o] 7]l RNAzolg 500 wl S Wi 432
7= Egpstt. o] EF EH
chloroform (CHCl3) 50 w & #H7Mg ¥
527F Al £t o] F dael 15
7+ Wb gE 3 13,000 rpmell A 94 B
gt 5 oF 200 W& AFAE 3|43l
-propanol 200 u <} FF EF F HA
| 532 dSolAM 15687 A8k eh
o] ©hA] 13,000 rpmellA A E=gH
% 80% EtOH=Z $AI8tx 3#7F vaccum
pumpell A 71z 3}l RNAE F&3l9+
23 RNAT diethyl pyrocarbonate
(DEPC)E A=s 20 wo ZFel &
o] heating block 75CelA EZFA3} A
71 % first strand cDNAgZHAdl AF&-3}
At

(3) ARA-FFEL DA

L\Dﬁr_{u:b—‘

A A A} (reverse transcription) HH-
F9] " total RNA 3 wgs DNase I (10
U/u) 2 U/tubeZE 37°C heating blockell
A 30%7F whE-3k 3 75C e A 107 E<t
HAAAF152, o]ol] 25 « 10 mM dNTPs
mix, 1 «l random sequence hexanucleotides
(25 pmole/ 25 w), RNA inhibitor 4]
1 « RNase inhibitor (20 U/u), 1
100 mM DTT, 45 « 5xRT buffer (250
mM, Tris-HCI, pH 8.3, 375 mM KCl,
15 mM MgClpE 7k & 1 a9
M-MLV RT (200 U/ u)E A 7Fslar
DEPC =€ FH42A HF 37t
20 w7t H = st o] 20 we] b3
a2 2 A2 F 2,000 rpmel A 5x
A4 A7}sle] 37°C heating blockel
A 602 <t WHEAIA first-strand ¢cDNA

-

R
x4
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1=

2 AT 9GS, 95CAAM 5E Fel
sle] M-MLV RTES E#8A43 A7 &
gt o] ek2 % cDNAZE polymerase chain

reaction (PCR)ell A28} ct.
(4) AR 33 T4 A4 b2

=

Table 2. Contents of Used Primers

Real time quantitative PCR-& Applied
Biosystems 7500 Fast Real-Time PCR
system(Applied Biosystems, USA)E ©]
43t S8t em, AHSE primerst

obef ol ek,

Forward Primer 5 TGAAGCAGGCATCTGAGGG 3

GIPDH g overse Primer 5 CGAAGGTGGAAGAGTGGGAG 3
TNF-alpha Forward Pr.imer STTCTGTCTACTGAACTTCGGGGTGATC GGTCC 3:
Reverse Primer 5’GTATGAGATAGCAAATCGGCTGACGGTGTGGG 3
-6 Forward Primer 5 TCCAGTTGCCTTCTTGGGAC 3
Reverse Primer 5 GTGTAATTAAGCCTCCGACTTG 3
IL-18 Forward Primer 5 CAACCAACAAGTGATATTCTCCA’TG 3
Reverse Primer 5 GATCCACACTCTCCAGCTGCA 3
COX-2 Forward Primer 5 TCAAGTGGCATAGATGTGGAAG,AA 3
Reverse Primer 5 TGGCTCTGCAGGATTTTCATG 3
NOS-II Forward Primer 5’ GGCAGCCTGTGAGACCTTTG 3

Reverse Primer 5’ GCATTGGAAGTGAAGCGTTTC 3

Real time PCRY #4& g5 Zv}
D 50Ce A 2%, 94C oA 1087 wk-&-&)
o] pre-denaturation A1Z1 ¥, 95°TelA]

15, 60C oA 187+ vreste] 403] b
5 $3skgeh SYTG Fo+3 x>
internal standard® G3PDHE AREsle] of
#e] 42232 target group®] Quantitative
PCRE A#sled RQ (relative quantitative)
& A

y = x (I+e)n

X = starting quantity, y = yield,

n number of cycles

e = efficiency

7) @FH el 2Tk EA

RAW264.7 MEZFE 24 well plateell
1x10° M 22 EFskget. o7l SYTG
(100 wg/ml, 50 we/m)E Al skaL 1A]7F
% LPS 50 wg/mE Z7+e] welldl A7t
gk & 3A1 7k wlekslal M Z£Z harvestst

of -20C9 Wealel RAF F IL-1B,
IL-6. TNF-a ELISA kit®]
A 3R 450 nmel Y FHEE A
skl et

8) Lipopolysaccharide (LPS)E ®X%

¥ A= g4z wdg

(1) IL-18, IL-6, TNF-a AAF &4

SYTG Fof-2 20 g Balb/cAl AF
Z 71Ee® A 96 med IS
0.2 mell £3)AA oral zondeE o] &3}
of BlFo 1314 7UZF AT Fo3A
o} 79 & lipopolysaccharide (LPS) 1
mg/kgS H7tel| FAR F 90F Fo
ethyl etherZ w33l AAARH oz
Ao, A F A LS E2l sty
I1-18, IL-6, TNF-a A2 ELISAZ
ZA AT 2 wellell AF S A 100
(17100 dilution)® #F3% 3 antibady
cytokine-biotined conjugated 100 W& %]
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2 star 2417 Al A nk
ARt 2 AlZE Sk Al A
g % 23] washing ¢k Sdoz M3
g+ v}& antibady avidin-HRP conjugated
100 W& A #3tar 2A12F Aol A uhH]
5 A A F stk o1 7]e] TMB 7]
15 100 w® #5310 §Eael A 30%
v g & 100 W& stop SHE H
gt & ELISA reader® 450 nmelA &

R
)
> ‘101,
i
>

b rol'

AL

R
s
A

o

2
2
=
lo
o
oft
2
ol

2) Z+3 A

3t
LPS =9 A3 AHY w9
Z2 0.1g8} RNAzols 500 & ¥
NE w7k EHstal, o] E HAlEE
A g A AR, o 7] RNAzolp
500 W& Wi &€ wrbx] E3hetad e
™, o] &3 H-HFHel chloroform (CHCl3)
50 W E AU F 1527 o] E38)
Ack olE dgd 1587 WHAF F
13,000 rpmell A A4 E=g F °F 200
w 2] 2}FAE 343l 2-propanol 200
el TEF B3 F AAI EEX A
oA 1587 WAEAR. o|FE HiA
13,000 rpmellA HA T F 80%
EtOHZ $AH8Fal 327t vaccum pump
oA ZAz3led RNAE FE39v. 53
RNAX diethyl pyrocarbonate (DEPC)E
g8 20 W@ Z=F4o| 3o heating
block 75CelA EZA3Z A7l F first
strand ¢cDNA Aol AR&-319d ot

9) &A=

kgt Adezdy A2 A
meantstandard error® 7] 58931,
2] A A Z& Student’s T-test ¥4 H}

& ol gate] A,

-

2 Fo rf

m. A3 44
1. S+AA AA

D AEzSA vlA& 8k

AE5AE F2 A3 mLFCsell A
T HEzdY AMEAEE 1000 + 6.5%¢
ated, SYTGS] 200, 100, 50, 10, 1 we/ml
Fo|A Zhzh 836 + 4.7, 86.4 + 5.9, 924
+ 48, 986 + 58, 99.5 + 5.0%% vie}yt
cH(Fig. 1).

120 1
a0 1

G0

cell viality %

4

20 4

oT 1 10 300100 200
SYTS (ug/ ml)

Fig. 1. Cytotoxicity of SYTG on mouse

lung fibroblast Cells (mLFCs).

mLFCs were treated with various concentration
(200, 100, 50, 10, 1 we/ml) of the SYTG.

2) 2+=5A At
7 7% A9 Ax AR GOTE
7(6]}}]"2"‘5

] 153 + 31.6 L.U/ 4, SYTG %<9
0 £ 419 LU/ 1 & vepd et
GPT 4|ellMe, A 502 = 7.0 LU/ L,
SYTG FolZolA 606 = 7.7 LU/ L Z
debleh SYTG Fol2& GOT GPT
o) 447t A W9z Gept kg o
g 7 54 AR @keh(Fig. 2).

75



ROBIESC AL X Ak S0 et AL

80 1 r GPT 2001 F GOT
70 T 180 1 ‘[
—_ ~ 160 1
< 601 S
=) 2 140 1
J . £
E 50 S 1201
2 2
& 407 £ 1001
3 ] .
£ 304 5 &
= = 609
& 20 4 @]
o O 401
10 1 204
04 R ) ol
Normal SYTG Normal SYTG

Fig. 2. Effect of SYTG on the GOT and GPT in rat .
Normal : oral administration of normal saline.
SYTG : oral administration of 98.3 mg/200 g of SYTG.

2. A3 FA o) mA = I} 81.18 + 2.23, 77.91 + 1.47, 58.04 = 2.43,
1) DPPH &A% &4 36.39 £ 0.09, 21.70 £ 0.56%°] A7 A
DPPHe 4A #A2 SYTG 1000, 2345 e Aok (Fig. 3).

500, 250, 125, 62.5 wg/ml FxolA zHzh

20

80

60
S0
40

30

DPPH scavenging activity (%)

0

10

1000 500 250 125 621.5
Concentration ( g/ m)

Fig. 3. Scavenging activity of SYTG on DPPH free radical.

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

2) SOD Ah&A &4 20.26 + 1.73, 1217 + 3.77, 16.35 * 2.53, 12.89
SOD2] AR SYTG 1000, 500, 250, t 496 %] FAFAAS e Sl ek(Fig. 4).
125, 62.5 we/ml ol A Zhzh 2495 + 4.85, 3) SAR &7A#A &4
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SAR®| R-AHAd2 SYTG 1000, 500, 250, t 5.22%° 27 24 23E vepsda
125, 62.5 we/ml = A Z4zh 43.04 £ 4.30, (Fig. 5).
30.98 + 2.09, 31.39 + 5.62, 21.63 £ 4.55, 13.48

500 62.5

250 125
Concentration ( ug/ m)

i [ [
th = n
T T T

SOD-like activity (%)

—
(=)
T

1000

Fig. 4. Scavenging activity of SYTG on Superoxide dismutase.

SYTG were reacted with tris=HCl buffer (pH 8.5) 2.6 ml and 7.2 mM pyrogallol 0.2 ml for 10
minutes at 25°C, and the absorbance at 420 nm to 1 N HCI 0.1 ml was determined. The results
are the mean * SD of three independent experiments.

500

250 125 62.5
Concentration( g/ md
Fig. 5. Scavenging activity of SYTG on Superoxide anion radical.
SYTG were reacted with 50mM phosphate buffer (pH 7.8, 0.1 mM EDTA) 2.5 nl and 2 mM
xanthine 0.2 ml and 1mM NBT (nitro blue tetrazolium) 0.1 ml for 15 minutes with xanthine

oxidase 0.2 unit/nl, and the absorbance at 550 nm. The results are the mean * SD of three
independent experiments.

Superoxide scavenging activity (%o)
— — (] [~ W (7] = e th
= th < n < h =] n <

n

[—]

1000
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3. RAW264.7 AlEFoA A= Aol =
7Hal FA A Rl v A= g3k

1) IL-1B $#31# %4

RAW264.7 A ZFA IL-18 Fx#F &
o] RQ w2 AArtel 0.086 + 0.029 Y
Zo] 1.02 £ 0.02, CSAE= 0.220 £ 0.061
2 vepgoer, SYTG 100, 50, 10 we/ml
TE FodddME 27 0.293 £ 0.069,
0.658 = 0.144, 1.095 = 0.1069 RQ #=
el o] W Zz el wis) 100, 50 wg/ mlell
A oA 2= (7*p0.001, *p<0.05) o
A Z3E FeEP A (Fig. 6).

14 IL-1p

o
o
T

o
~

RQ of LPS-CT in RAW264.7
o o
o =3

0
LPS - + + + t t
Normal Control CSA 100 50 10(u md

SYTG [ treatment

Fig. 6. Inhibitory effects of SYTG on
IL-18 mRNA expression in RAW?264.7

cell line.

RAW264.7 cells were pretreated with various
concentrations of SYTG (100, 50, and 10 wg/ml)
in the presence or absence of lipopolysaccharide
(LPS: 2 weg/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<0.05, ***p<0.001).

2) IL-6 §3# %9

RAW264.7 A 25| A IL-6 FA1AF &
9] RQ 2, Aol 0315 £ 0.09 Wz
o] 1.073 = 0.073, CSA+ 0.203 = 0.006
2 vepgoer, SYTG 100, 50, 10 we/ml
T FoALdAME 22 0372 £ 0.046,
0.56 = 0.046, 0.655 = 0.0639 RQ #=

vehdle] el v 2E R
= ooz fo4 dE (**pd.00L,
#p<0.01) Al £3HE vhehd ek (Fig. 7).

127 IL-6
1+
08
06
041

02t

RQ of LPS-CT in RAW264.7

0
LPS - + + + + +
Normal Control CSA 100 50  10(w/ m

SYTG  treatment

Fig. 7. Inhibitory effects of SYTG on
IL-6 mRNA expression in RAW264.7
cell line.

RAW?264.7 cells were pretreated with various
concentrations of SYTG (100, 50, and 10 wg/ml)
in the presence or absence of lipopolysaccharide
(LPS: 2 wg/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<0.01,***p<0.001).

3) TNF-a #3172 g

RAW264.7 A 254 TNF-a £
wal o] RQ 2, AAL el 0.027 £ 0.007
) 2] 1006 + 0.006, CSAE 0.238 + 0.06
2 vehygten | SYTG 100, 50, 10 wg/ml
5 FodAE 27t 0314 + 0.066,
0.439 = 0.02, 0.538 * 0.12¢] RQ %<
Ehfo] wzell Bls) 100, 50 we/ml F=
A oA e (F**p<0.001. **p<0.01)
I &74F ek (Fig. 8).

4) COX-2 HAA od

RAW264.7 Al 25X COX-2 HA A
wal o] RQ 2, AATel 0.202 + 0.06
g ze] 1.106 + 0.106, CSAE 0.268 +
0.055% eprem, SYTG 100, 50, 10

wg/ml FE FoltelM e Zhzh 062 ¢
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0.077, 0.525 = 0.144, 0.685 + 0.0282] RQ
we deplle] dzLel w3 L& v
ANA FoAd sl (FF*p0.001, **p<0.01)
AA &5 el $ek(Fig. 9).
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SYTG treatment

Fig. 8. Inhibitory effects of SYTG on
TNF-a mRNA expression in RAW?264.7
cell line.

RAW264.7 cells were pretreated with various
concentrations of SYTG (100, 50, and 10 wg/ml)
in the presence or absence of lipopolysaccharide
(LPS: 2 wg/ml) 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<0.01, ***p<0.001).

147 COX-2
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02
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SYTG  treatment

Fig. 9. Inhibitory effects of SYTG on
COX-2 mRNA expression in RAW264.7
cell line.

RAW264.7 cells were pretreated with various
concentrations of SYTG (100, 50, and 10 wg/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<0.01, ***p<0.001).

5 NOS-IT #AA &d

RAW264.7 A £FoA NOS-II #4
b e RQ w2, AAde] 013 ¢
0.045 Wz2e] 1.067 + 0.067, CSA:
0.122 + 0.0422 vtebkem, SYTG 100,
50, 10 we/ml ¥% FojLoME 7t
00.734 + 0.056, 0.724 + 0.027, 00.842 +
0.026%] RQ #% vebie] Wzl v
3 2 FmeA #2A sle (FFpd0.001,
##p<0.01, *p<0.05) JA ZHAE el
ek (Fig. 10).

12 1 NOS- 11
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Fig. 10. Inhibitory effects of SYTG on
NOS-IT mRNA expression in RAW264.7
cell line.

RAW?264.7 cells were pretreated with various
concentrations of SYTG (100, 50, and 10 wg/ml)
in the presence or absence of lipopolysaccharide
(LPS: 2 wg/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, **p<0.01, ***p<0.001).

4. RAW264.7 Al ZF0 A €5 Aol =
7t AA gl vl A& 43¢

1) IL-18 A Ad=k

RAW264.7 A EZ0 A IL-18 A ek
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AAZL 385 + 182 pg/ml, HFRL
701.0 = 594 pg/m, SYTG 100 we/ml &
458.0 = 60.8 pg/ml, SYTG 50 we/ml
o] £2 582.0 t 83.4 pg/nmE, ELe
v sted 100 we/mlF=AAM FIA A=
(*p<0.05) A &2AE Ve Aok Fig. 11).
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SYTG treatment

Fig. 11. Effect of SYTG on the levels of

IL-18 in the RAW264.7 cell.

RAW?264.7 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).

IL-1betalevel (pg/ml’

2) IL-6 AAd=

RAW264.7 Al EFo A IL-6 AAdF
AAZL 3630 + 77.8 pg/ml, HFL
6002.0 = 729.7 pg/ml, SYTG 100 wg/ml+
3210.0 = 585.5 pg/ml, SYTG 50 wg/ml F
o 2 4650.0 = 704.3 pg/ml 2, W ZLo
vlate] 100 we/ml FxolAM FA e
(*p<0.05) AA ZAE Ve odek(Fig. 12).

3) TNF-a A4

RAW264.7 M EF A TNF-a WA=
2 AL 2725 + 81.3 pg/nl, AR
32435 = 3924 pg/ml, SYTG 100 wg/ml
+ 1655.0 + 131.5 pg/ml, SYTG 50 wg/ml
Fo 22 24160 + 109.3 pg/mZ, HE

ol ¥)3te] 100, 50 we/ml FEAA
2144 ele (7*p<0.01, *p<0.05) AA =3
= e = (Fig. 13).
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Normal Control 100 50(ue/ mb

SYTG treatment

Fig. 12. Effect of SYTG 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).
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Fig. 13. Effect of SYTG 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,
**p<0.01).
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5. :];'_Ag o] = 1] 7\;}

H 57 AF ndo ¥3

v Aol x7tql W3te] w| X 3}

1) IL-18 A=

AW IL-18 =S 4% 454
AAZL 503 £ 11.24 pg/ml, HFL
75.8 = 0.42 pg/m & Yept WbE, SYTG
Folol M= 625 + 54 pg/mlZ vER}
o 2ol vlste] /oA sle (Fp<0.05)
AA ZHF Veh e (Fig. 14).

2) IL-6 AAd=

gAY IL-6 AAAFES FAT A
AAZL 1530 + 123 pg/ml, HFEL
497.0 = 0.84 pg/ml & el vbE ) SYTG
Fof o A= 454.0 + 124 pg/mE viE}
v gzt wiste] o)A gl (p<0.001)
AA ZHF Vep o= (Fig. 15).
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Fig. 14. The effect of SYTG on IL-18
production in sera following LPS
co—treatment.

Female mice were co-treatment with SYTG
(9.8 mg/20 g) and LPS (1 mg/kg). Total
IL-1B levels were measured by a sandwich
ELISA wusing an KELISA kit (Boehringer
Mannheim Biochemica, Mannheim, Germany).
Statistically significant value compared with
normal data (+:p<0.05). Statistically significant
value compared with control data (*:p<0.05)
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Fig. 15. The effect of SYTG on IL-6
production in sera following LPS
co—treatment.

Female mice were co-treatment with SYTG
(9.8 mg/20 g) and LPS (1 meg/ke). Total IL-6
levels were measured by a sandwich ELISA
using an KLISA kit (Boehringer Mannheim
Biochemica, Mannheim, Germany). Statistically
significant value compared with normal data
(+++:p<0.001). Statistically significant value
compared with control data (***:p{0.001)
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ZAY IL-18 mRNA A
43k, ZrxA A A
0.014 pg/ml, ¥ ZZ-2 1.066
006 pg/nl 2 viERG WbE, SYTG 5
o = 0.818 + 0.029 pg/mlZ e}t
el vlgle] F-2A sle (FFp<0.001)
| &E37F el v AdzAedq A A
F 22 (0.064 + 0.010 pg/nl, HFEL
0.995 + 0.006 pg/m & +}eld ubd, SYTG
Fol A= 0599 + 0.085 pg/mlZ b
R} izl nlEled 24 sl (Fp<0.01)
AA &3 Vbt (Fig. 16).
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Fig. 16. Inhibitory effects of SYTG on
IL-18 mRNA expression level in spleen
and liver following LPS co-treatment.
Female mice were co-treatment with SYTG
(9.8 me/20 g) and LPS (1 mg/ke). Spleen and
liver were collected after 90 minutes and
total RNA was extracted and IL-18 mRNA
express were measured real-time PCR. Statistically
significant value compared with normal data
(+++:p<0.001). Statistically significant value
compared with control data (¥**:p<{0.01, ***
:p<0.001)

FS = ,
0.196 + 0.008 pg/m, YFL2 1.051 =
0.051 pg/mZ vepd wbd, SYTG Fof

ol A= 0.698 + 0.081 pg/mZ et
2o vlate] 24 e (FFpc0.01)
AA I} et v EzA oA A
A2 0290 = 0.045 pg/ml, HFL
0.989 + 0.011 pg/m & jepd ubdE, SYTG
Bof ol A= 0.893 £ 0.004 pg/mE e}
v izl vlste] oAl gl (p<0.001)
AA &7 vepte(Fig. 17).
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Fig. 17. Inhibitory effects of SYTG on
IL-6 mRNA expression level in spleen
and liver following LPS co-treatment.
Female mice were co-treatment with SYTG
(9.8 mg/20 g) and LPS (1 mg/ke). Spleen
and liver were collected after 90 minutes
and total RNA was extracted and IL-6
mBENA express were measured real-time
PCR. Statistically significant value compared
with normal data (+++:p<0.001). Statistically
significant value compared with control data
(**:p<0.01, ***:p<0.001 )
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i At en 7 A3 f2o3 A
A 7ol B sl ufe]dt.

A kA SYTGS otz H7be
A3 mLFCse] A&E&3 SDA Al 10
A7 S Fog AP % GOT,
GPT &4 =E &A4%u9+. mLFCso A
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W 2H () vaste] HAF WY E
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= A Al x2S A Aoz A
E2HH, 7 FAAZEA HAAM = FH
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9200 we/mEEAE QAT Aoz
vhebtel (Fig. 1, 2).
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A A3, SOD FAHA FA A9
SYTG 250 wg/ml 7] +& A3 v
A BE APl wx oEHez st
3t &4 235 e (Fig. 3, 4. 5).
=42 2 o423l lipopolysaccharide
(LPS)= RAW264.7 A2} %2 macrophage
== monocytedl Al Interleukin(IL)-1a,
IL-18, IL-6, transforming growth factor
(TNF)-a¢} Z-2 pro-inflammatory cytokine
< Z7PTIE AR odEA glel =3 o]
23t 957l 42| 342> phospholipase
A9l & o= <l3l arachidonic acid7}
prostaglandins(PG) 22 wlH &= A o
NO¥A A ez o)A ™
Wt GFol #AFE o2 cytokine
Z IL-1B, IL-6 ¥ TNF-ax= "AAxE
ANA A== ;A 954 cytokine
o2, IL-6%5 B-cell#t T-celld 23
35 E3A17IH "HGA e = A
g < e B, "G A A
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&3 g7 host defense
mechanismell A 5938 q&s @ &
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34 AZY FH3 $3E 2P
=3 FYFE ATl FAAES 9
33 52 FANNE 5 AFV3A
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Adsle FEE 939 AuAL o

Cyclooxgennase(COX) %  arachidonic
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o #A 5 AAAA AA 7S5 AEs

R5A

ml COX-2= AZwjHEaal PGEQ%
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AS AA A= (Fig. 9, 10).

=3 SYTGE #=8F RAW264.7 A%
FollA IL-1B, IL-6 % TNF-a® A=
=48 A, [L-18¢9F IL-69 A=
AT SYTG Fo9 100 ug/ mlgEol A
iz mlste] {24 = (P0.05)
oA &= vpepl el ai(Fig. 10, 11), TNF-a
o] QA E dHEzLd vske] 100,
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*p<0.05) A EHAE e eH(Fig. 11,
12, 13).
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w7t 2 e M e IL-1B8, IL-69]
AR del mA ke dehE A
3 IL-1B8, IL-69] AAd=kellA Azl
vlste] 724 l=(P<0.0L 0.001, P<0.001,
0.01) 9A &35 el = (Fig. 16, 17).
o] AL AHA AL AHE Zdts)] &
o, EREGMEGE ddE 9 s
A7t ARG, mEgRdA Tyt
FA A3 g Aty oz <y A4
3 &2 4 s ez

&3.%

%‘)ﬂ ‘(F)F% o o= T A
Al E
V.4 £

TEBIEY (SYTG) o) 4bsh 9 3
A% w3 FHE FAA FAS 24

1. SYTGE 200 wg/ml ¥ %74 mLFCs
of da) AlEx54E 7HAA ke,
SDA 3 dAH 7 AA=ZEA
of AME H 200 w/m FEZ
A kAl B

2. SYTGE sx7t 7} &35 =2
DPPH A#AZA, superoxide anion
radical 2AZAAE EHem, 1000,
500, 125, 62.5 wg/ml XA SOD
AR S Heof, stk aart Sl
Ao E viebytel,

3. SYTGE RAW264.7 M EFNA IL-1
B, IL-6, TNF-a, COX-2 % NOS-II
o Az AL Yzl v F
= o|EH o7 AA A

4, SYTGE RAW2647 MEF|A IL-1
Bk TL-6 AAd=FE 100 ue/m o 5
AN Wzl vlE 2l Al o
Askdar, TNF-a AA=FEES 100, 50
wg/m &) FxolA Tzl uls
214 oAl AA gk,

5. SYTGE ¥4 95 & AHe 84
v IL-1B, IL-69] AAS iz
vz F9A A AAEE . vA
U 2A A AR ER M =
IL-18, IL-69 =S dx=L 1
3 FA A JABEE

2, RIMEHT FimzEe]l Az w3




The Journal of Oriental Obstetrics & Gynecology Vol.21 No.4 November 2008

(=] A [=}
&4 4 3E

A% Al 1 3
Aoz Az
O % 2z o 2089 109 22
A A o @ 20089 10 28Y
O Axksk= 2 @ 20089 119 7Y
U |

L 2R WEM. M BEE
Rl E BRI Ae
2006:406.

3. gre| Rol st A H ke 8] 3], WS
ABME(L). A2 =XET A, 2001
:61, 101, 121, 181.

4. gre| Rl st A H 2k |) 3], WS
ABHE(T). A= =XET A=, 2001
1105, 352, 374, 378, 384.

5. 7] B 97%9 wel u XA 43
Akl 3st3] %], 2005:48(7) 11613-1620.

6. BERERE HRIRHER iR SRR
A= it 1999:288.

7. B AR AR ME IR
AZ Ak, 1999:98, 128, 131, 135, 136,
141, 375.

8. TUA. R AR R R BT
gebe s iRt 1985138, 55, 78, 86-88, 104,
107, 110, 116-124, 213, 233, 247, 256, 273.

. 1994:103.
EAZAIL.

[N

9. Ao, wmhHRHE, o8 ALFIA).
1983:5-34.
0. ZE1E5R, BRERVE, & HER Nk A5 ol

GIZEIEM e ml A d3 K
Fim ARHEEEE. 1999:12(2) 1198-224.

11 W, wfoREe] @est Bt
of BHR RAKY ZE. KEmEEEE
F5. 1990:11(2) :54-58.

12.

13.

14.

15.

16.

17.

18.

19. %

20.

21.

22.

23.

24.

23.

HERE 5. el BR RRKY ZEE
REREERELE-EE 1989:10(1) - 193-226.
G, ArRel RIS WEEREEM
Z= WEEEE 1986:12(1) :19-23.
LA 5. Homeostasisel FulE /X i
PE IS PUEARHIGRN AT, K
JNEPEersE. 1990:11(2) :53-67.
st sts]. Wele . Mg EAR
1995:71-104, 112-120, 540-542.
A RERE T RS A )
FEE T e A ik, 1981:317, 347.
ek, FostxagdEs £ s
sty eZgAF, 2000:3-15, 329, 650,
0683.

AAE, olelF. Fubdel A7 F3
A kRl sk s] %], 1994
7(1) 31-46.

"é o] gf, olel. R’

2002:15(2) :114-125.

TR, ARHIH. AL hREEE
1994:73-79.
TR FETEEE ME KA

jit. 1996:372-373.

B EERICE ARFEESIR IhfE. A
A AL kAt 1998:190-192,
195-196, 354-355, 409-410, 413-414,
445-446, 531-533, 534-536, 578- 581.
T, AE, A e EEAbe A
ztope] akstAd . gh=53kehs]. 1992
:35(4) 1327-327.

A7 5. FEAe] AE #H Nitric
Oxide A A &3t A oFsts] ).
2000 31(1):1-6.

9% 5. 3] Acetylcholinesterase
244 A AR P LT AL Aok

87



s

2ERBOESQ AL

2 AR = Ul

1=

st o1z

26.

o

27.

28.

29.

30.

31

32.

33.

34.

3o.

36.

37.

38.

8+3) %] | 1996:27(2) :91-95.

2 A, o] 23], mlef. Al™EF2] ¥
Abst 241, AJofsts)=]. 2005:36(1) :50-55.
Blois MS. Atioxident determination
by the use of a stable free radical
Nature. 1958:181(1) :199-200.
Marklund S, Marklund G. Involvement
of superoxide anion radical in the
oxidation of pyrogallol and a convenient
assay for superoxid dismutase. Eur
J Biochem. 1975:;47:468-474.
Nishikimi M, Rao NA, Yagi K. The
occumence of superoxide anion in
the reaction of reduced phenazine
methosulfate and molecular oxygen.
Biochem Biophys Res Commun. 1972
:46:849-854.

KIEE. BHmARHE A& d31E
. 1995:17-19.

R, AR BB B A
£ HAEME. 1987:133-134, 137-138.

oQIEl. AR A HBAE.
1989:355-358.

Mg FAANE, AL 2AEW
AL, 1999:318-325.

LI BRIRIAERHE, A% L.

1989:104-107.

SRME A, BEIGER. 1972:172-173,

228, 236.

SRR S ETOAER 0
Z3AF 1999:1-3, 5-8, 15-16.

e 2] oA A9 5. e 2
s}, gHolSE-3HAE 2007:52-57, 111-117,
389, 475.
AWE E M) el 2 Ee
s S, B ) ehal). 1989:
4(1):93 -102.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

0.

ol.

RZM . MREEHE AR
RS ik, 1990:429-431.
JRMER. ghe] Shell A el w7 ).
o) gFghef sk 3] %], 1984:5(1) 1138-140.
Argoshd. PR BIRIAE AP

A et 7| <2 AE 1984:367.
Feleot 5. FEF(A). HH:
w9 A ZAL 1985:118.

Zzlel. BB, F AR A
Z3HA}E, 1986:113-114.

B M NiTERARAF
1984:115-120.

FIHME. Bpkdkel. A& —ruit. 1992:
85-86.

Halliwell B, Gutteridga JM. Oxygen
radicals, transition metals and
disease. Biochem J. 1984:219:1-14.
Halliwell B, Gutteridga JM. Free
radicals in Dbiology and medicine.
New York: Oxford Universitu Press.
1999.

Lee JM. Protective effect of Ganoderma
C.A.
Meyer on oxidative damage. Seoul
National University MS Thesis. 1997.
Cheng ZJ et al. Antioxidantat properties

lucidum and Panax ginseng,

of Dbutein isolated from Dalbergia

odorifera. Bilochim Biophys Acta.
1987:1392:291-299.
Korycka-Dahl M et al. Superoxide

Dismutase Activity in Bovine Milk
Serum. J Food Protection. 1994:42

:867-871.
Scott MG, Hancock RE. Cationic
antimicrobial peptides andtheir

multifunctional role in the immune
system. Crit Rev Immunol. 2000:20

88



The Journal of Oriental Obstetrics & Gynecology Vol.21 No.4 November 2008

92.

93.

o4.

5.

1407-431.

Aeberi D et al. Inhibition of the
TNF-pathway: use of infliximab and
etanercept as remission-inducing agents
in case of therapy-resistant chronic
inflammatory disorders. Swiss Med.
Wkly. 2002:132:414-422.

Feldman M et al. Anti-TNF-a therapy
is useful in rheumatoid arthritis and
Crohn’s of the

mechanism of action predicts utility

disease: analysis

in other disease. Transplant Proc.
1998:30:4126-4127.

Brian TP et al. The effect of fetal
acidemia on fetal-placental vascular
tone and production of inflammatory
cytokines interleukin-6 and tumor
necrosis factor-a, American Journal
of Obstetrics and Gynecology. 2002:
187(4) :894-897.

Charles NL Jr et al. Expression of

6.

o7

8.

99.

cyclooxygenase—?2 in cervical, endometrial,
and ovarian malignancies. American
Journal of Obstetrics and Gynecology.
2003:188(5) :1174-1176.

ol A1} . wikE Az of vl A
EFol A Al FA&el 23 MMP-2
o} MMP-9¢] ®alel sl COX-2.
o AR 3) %] 2002:45(10) : 1752-1757.
X Ad, FAlE. Nitric OxideZ} €17k
A3 A5 A 22
off w2 & oF k. o ghAbR-3]#]. 2002:
45(5) :766-773.

Ryu JH et al. Inhibitory activity of

plant extracts on nitric oxide synthesis

FETEA L

in LPS-activated macrophage. Phytother
Res. 2003:17:485-489.

Mu MM et al. The inhibitory action
of quercetin on lipopolysaccharide
-induced nitric oxide production in
RAW 264.7 macrophage cells. .

Endotoxin Res. 2001:7:431-438.

89





