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Effects of Chinemys reevesii on Lipopolysaccaride-indused
Inflammatory Reactions

Young Mi Baek, Jung Yen Choi, Cheol Woo Lee', Young Seok Jeon', Jin Taek Han',
Sung Il Jang, Hwa Seung Yoo*

FEast-West Cancer Center, Dunsan Oriental Hospital of Daejeon University,
1: East-West Comparing Oriental Medicine Society

This study is to investigate the effects of Chinemys reevesii (CR) on allergic inflammation mechanism related
chronic dermatitis. To investigate the effects of CR, we study inhibitory effect of CR on the levels of pro-inflammatory
cytokines released from RAW 264.7 cell stimulated with lipopolysaccaride (LPS), and EoL-1, THP-1, Jutkat cell
stimulated with Dermatophagoides pteronyssinus (DP), and LPS induced acute inflammatory BALB/c mouse model. CR
reduced the levels of IL-13 released from RAW 264.7 cell stimulated with LPS at 20 ug/ml, 10 ug/ml concentration.
CR significantly reduced the levels of MCP-1 released from EoL-1 cell, IL-6 from THP-1 cell, and IL-4, IL-5, TNF-a
from Jutkat cell stimulated with DP at all the concentration. CR significantly reduced the levels of TNF-q, IL-6, IL-13,
in LPS induced inflammatory BALB/c mouse model, in a dose-dependent manner. These results suggested that CR
has suppressive effects on pro-inflammatory cytokines in various inflammation related cell lines through the regulation
of immune system. CR could be a therapeutic agent for treatment of chronic inflammatory dermatitis in the future.

Key words : Chinemys reevesii, anti-inflammation, cytokines, chronic dermatitis
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ol Axt= TH(CR; Chinemys reevesu)
ZA57 ol WE A dFA 9T

B  APHoezr  FTHIIA LPS
(lipopolysaccaride) * 2|3t RAW 264.7 AZ 3¢} JAAAZE=7]
] A] BEEL
X9 Aol EFFQl A FH, in vivo

[e}) z;{ér 3&_

=

A1 7)o BastE vlo|t).

in

H olol &
V:Elvle

(Dp; Dermatophagoides pteronyssinus) ]
EoL-1, THP-1, Jurket 4|3
A LPSE fr=d g5 AFHED M Ate] BT
Aot 94 de AnE

1. J\IE

mlo] ¥

conventional system©.
ZwWEta, 12417
2ZAE iaéﬁ}L(ZD‘r““ 4221 %

£ 8.0 % o3t
FAhe B

Festgeh. A
8.0 % o3}, =4+

0.6 % ©l4, ©1 04 % °]4,

=

2 AFo] AMgE Ak F LPS (lipopolysaccharide)=
Sigma (Sigma Co., USA) A|&&, normal saline2 32| A|<F A
e, AMeigao] A, IL-18, 1L-4, IL-6, IL-8, TNF-q,
ELISA kit BDA} (USA) AlES AHS-dlow, 7]E Al
Aleks ARESHATE B AFEA AMEE =

(Beckman Co., USA), roller Mixer (Gowon scientific technology

Dp=

okO E 1L
T T 1

717] Centrifuge
Co., Korea), vortex mixer (Vision scientific Co., Korea), ELISA
reader (Molecular Devices, Co., USA) & °]t}.

/Rel

4. A
1) In vitro &
(1) RAW 2647 AEZFo|A 9] Afol g7}l WAF =74

RAW 2647 A ZE 1 x 10° cells/mle] EEZ 24well platel
taL Aol over night 3 T LPS (1 ug/ml) A 2]sted 3
T ES s E AYstal 47 wds &
Fsko ELISAY S o] &3] Alo|=7kele SA3iH.
oL-1, THP-1, Jurket AlXEol| A 9] Alo]E7}I1 YA HF
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d 9% ws o

T3] LPSE f:d

EoL-1 AZE 1 x 10° cells/m( 9] =2 &
Z71(Dp) 1 pg/mbs HEstd 6A17 F FHS
31 24A17F Bl k3 ?foﬂ 2 BS 3] ELISAH

[e]

2) In vivo A%
(1) LPSZ fr=® 45 A7 2D 3 Ao BRI
AT ulE % saline 200 ul® A FES ST, -3
Fo7e AF vlEld 200 mg/kg, 100 mg/kgS oral zondeE
ol &3ted shFol 154 797 AT FASFA 7Y F LPS 1 mg
/keS B7oll FAMGE F 90% Fof| ethyl etherZ vl 3ta A%
Aoz Hdsdch A8 92 Zasto IL1B, IL-6,
TNF-a 43S ELISAH 22 243194t 2 wellol A3 &
% 100 g0 (1/100 dilution) % ¥F3 * antibody—biotine
conjugated 100 W& HF3taL 2A17F A2olx WA & 23]
washing €% &d0= M3 o antibody avidin-HRP

ko3

= ©
= g4

gl

conjugated 100 W& st 2417 ALoA WX & thA]
A= 5tq o). oqﬂoﬂ TMB 7125 100 p¥ 2533 Aol A 30
E2F 3 3 100 409 stop £HS X3 F ELISA reader®
450 nmo| A FFEE =AU
5. BAAE

gkt Aoz RE 4 A3 mean + standard errorZ
71235902, Student's t-test 4] WS o] &35t FolAdS
Az

a3
1. In vitro
1) RAW 2647 A E oA Ato]E71 A Z WA=

(1) GM-CSFell v A& 9%

RAW 264.7 A EF0] A LPSel 98] =% GM-CSF9] A4
e v A 2] (media)oll A 11.765 + 0.969 pg/ml, thZF(LPS)dl
A 5715.727 + 546.714 pg/ml, & FZF 20 ug/ml T& Az
TN 5446537 + 245.049 pg/ml, 10 ug/ml FE Tl A
6013.193 * 553.709 pg/ml, 5 ug/ml F%= * gl A] 5745.337 +
460.926 pg/mlZ Ve, g2 ATl Bl fo4 QA
(p<0.001) Z7tatg o, 78 F2& F9FolA GM-CSF 4
S dx2Td Z AolE BolA X th(Fig. 1).

(2) IL-1B9] ® X A3

RAW 264.7 M EFol| A LPSel 93] f=% IL-189) 44 %
2 1A ] (media)o| A 2533 + 0.777 pg/ml, tZ&T(LPS) A
47155 + 0.544 pg/ml, 7% FZE 20 ug/ml = AT AA
15.92 + 5421 pg/ml, 10 ug/ml % A=A 30.027 + 5.043
pg/ml, 5 ug/ml ¥= X ol A 57413 + 5.067 pg/mlZ }E}

[e]



rlo

U iz A Ha frolA Al (p<0.001) F7HsEaL
T FE2E FAFAAE 20 ug/ml, 10 ug/ml FEA =z
ol v 94 AA (p<0.01, p<0.001) 743} HFig. 2).

(3) IL-6°ll HXE AT
RAW 264.7 X FoA] LPS 23 fr=% IL-62] A4
v 2 2] 7 (media) ol A 9.493 3.588 pg/ml, WZT(LPS)lA
16137.04 + 1937.244 pg/ml, 7% F2E 20 ug/ml F= 27
ol A 14193.65 + 108.6987 pg/ml, 10 ug/ml F% g TolA
14966.31 + 587.57 pg/ml, 5 ug/ml ¥= 2Tl 16858 +

2o
-

+

1806.509 pg/mlZ U} tl2te A vls) #9949 UA
(p<0.001) F7}8l¥a, 7+ FEE F9FME 20 ug/ml, 10
ug/ml BEoA Bz sk grdgort FAGos &

oJatA] ekskrh(Fig. 3).

7000 1
6000

5000
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>
=
=
S

Media Lps CR20 CR10 CRS

Fig. 1. Effects of CR on the levels of GM-CSF in the culture sup.
of LPS-induced RAW 264.7 cells. : CR did not affected levels of GM-CSF
released from RAW 264.7 cell stimulated with LPS. Media : RAW 264.7 cell, LPS
: RAW 2647 cell + LPS (1 ug/ml), CR 20 : RAW 264.7 cell + CR (20 ug/ml),
CR 10 : RAW 264.7 cell + CR (10 ug/ml), CR 5 : RAW 264.7 cell + CR (5 ug/ml).
The results are the mean + S.D Statistically significant value compared with normal
by t-test (###p<0.001). CR : Chinemys reevesii LPS : lipopolysaccaride

70 7

1L-1p (pg/ml)

LPS

Media CR20 CR10 CRS

Fig. 2. Effects of CR on the levels of IL-13 in the culture sup. of
LPS-induced RAW 264.7 cells. : CR reduced the levels of IL-18 released
from RAW 264.7 cell stimulated with LPS at 20 ug/ml, 10 ug/ml concentration.
Media : RAW 264.7 cell, LPS : RAW 264.7 cell + LPS (1 ug/ml), CR 20 : RAW
264.7 cell + CR (20 ug/ml), CR 10 : RAW 264.7 cell + CR (10 ug/ml), CR 5 :
RAW 264.7 cell + CR (5 ug/ml). The results are the mean + S.D. 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).

2) EoL-1 K‘ﬂ_;_oﬂ/\‘] A]—O]E;]_o] Ag/‘q F‘J:oﬂ U] ]»‘E- 63:
(1) MCP-19] ®|X]& 938
EoL-1 AlEFol 4 e AR=7]0) o8] 58 MCP-19] 4

e A 2T (media)oll A 39 + 6.406 pg/ml, HZE(Dp)oll A
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1

Jo
o
ofy

96 * 2.365 pg/ml, ¥ =T (Dexa) 45 + 3.355 pg/ml, T+&# F
%% 01 ug/ml F% A2 FNA 55 + 3405 pg/ml, 1 ug/ml &
2ol A 60 + 5481 pg/ml, 10 ug/ml % g0l A 52
6.711 pg/ml=2 Ue xS Fgadd vl F94 UA
001) F7batsla, ¥4 EHZ:?LOH A 98 A (p<o. 001)
EHZ;Q] Hlgto] BE

W

o M

20000
18000
16000
14000
12000
10000

3000

1L.-6 (pg/ml)

6000 -
4000 -
2000 -

Media LPS CR20 CR10 CRS

Fig. 3. Effects of CR on the levels of IL-6 in the culture sup. of
LPS-induced RAW 264.7 cells. : CR reduced the levels of IL-6 released from
RAW 264.7 cell stimulated with LPS at 20 ug/ml, 10 ug/ml concentration, but
results are not significant. Media : RAW 264.7 cell, LPS : RAW 264.7 cell + LPS
(1 ug/ml), CR 20 : RAW 264.7 cell + CR (20 ug/ml), CR 10 : RAW 264.7 cell +
CR (10 ug/ml), CR 5 : RAW 264.7 cell + CR (5 ug/ml). The results are the mean
+ S.D Statistically significant value compared with normal by t-test (###p<0.001).

#HE

80

=N
=

=
=1

MCP-1(pg/ml)
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<

Media

Dp Dexa CRO0.1 CR1 CR10

Fig. 4. Effects of CR on the levels of MCP-1 in the culture sup. of
Dp crude-induced EoL-1 cells. : CR significantly reduced the levels of
MCP-1 released from EoL-1 cell stimulated with DP at all the concentration. Media
: EolL-1 cel, Dp : EoL-1 cell + Dp (10 ug/ml), Dexa : EoL-1 cell +
Dexamethasone (1 ug/ml), CR 0.1 : EoL-1 cell + CR (0.1 ug/ml), CR 1 : EoL-1
cell + CR (1 ug/ml), CR 10 : EoL-1 cell + CR (10 ug/ml). The results are the
mean * S.D 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°1 PIX= FF

EoL-1 AIZF A FJRAZ=7]e] o3 F=d IL-69 443
e v A 2 (media)ol A 94 + 4243 pg/ml, tlZ7(Dp)oll A
162.5 + 10.607 pg/ml, %At =7+ (Dexa) 59.5 + 9.192 pg/ml, 7
# FE2E 01 ug/ml FE He|FolA 73 + 11.314 pg/ml, 1
ug/ml = Mo A 93 + 39.598 pg/ml, 10 ug/ml &= A
2l Fol M 98 = 24.042 pg/ml2 YEN} thETL Fdatol] Hls)
T4 A (p<0.001) F7FtRAaL, A HETAA FoA8 A
A (p<0.05) Z&FFAT 73 FE2E FATdAME dZ2a 1



stel gastrle o), BAHCE frols WehEg 5)

1L:-6 (pg/ml)

CR10

Media Dp Dexa CRO.1 CR1

Fig. 5. Effects of CR on the levels of IL-6 in the culture sup. of Dp
crude-induced EoL-1 cells. : CR reduced the level of IL-6 released from
EolL-1 cell stimulated with DP, but results are not significant. Media : EoL-1 cell,
Dp : EoL-1 cell + Dp (10 ug/ml), Dexa : EoL-1 cell + Dexamethasone (1 ug/ml),
CR 0.1 : EoL-1 cell + CR (0.1 ug/ml), CR 1 : EoL-1 cell + CR (1 ug/ml), CR
10 @ EoL-1 cell + CR (10 ug/ml). The results are the mean * S.D Statistically
significant value compared with normal by t-test (###p<0.001). Statistically
significant value compared with control by t-test (xp<0.05).

(8) IL-8°ll wA= I
EoL-1 MEF A J= 1 zZ7)d 93] =g 189 A
g2 WA 2T (media)ol A 115 + 0.943 pg/ml, =T (Dp)oll Al

231 + 0.825 pg/ml, ¥ *éEHJ_Tr—_L(Dexa) 159 + 0.00 pg/ml, %
FZE 01 ug/ml % AZTelA 200 + 1.179 pg/ml, 1 ug/ml
FE ATl 201 + 12139 pg/ml, 10 ug/ml FX X 2|l
A 253 + 13199 pg/mlzE Weht tixae A HE £
A AA (p<0.001) 748 a, ¥ tzTeA Fo44 UA
(p<0.01) FF&3G e, 7k FE55 FoTo < 01 ug/ml, 1
lug/ml =AM Sz Hete Zastdov FAHCE F
AT FATHFig. 6).

1L -8 (pg/ml)

CRO.1 CR1

CR10

Media Dp Dexa

Fig. 6. Effects of CR on the levels of IL-8 in the culture sup. of Dp
crude-induced EolL-1 cells. : CR reduced the level of IL-8 released from Eol-1
cell stimulated with DP at 0.1 ug/ml, 1 ug/ml concentration, but results are not
significant. Media : EoL-1 cell, Dp : EoL-1 cell + Dp (10 ug/ml), Dexa : EoL-1 cell

+ Dexamethasone (1 ug/ml), CR 0.1 : EoL-1 cell + CR (0.1 ug/ml), CR 1 : EoL~1
cell + CR (1 ug/ml), CR 10 : EoL-1 cell + CR (10 ug/ml). The results are the
mean * S.D Statistically significant value compared with normal by t-test

(###p<0.001).
(+p<0.01).

Statistically significant value compared with control by t-test

3) THP-1 A E A Ate] B} A gol] m] X A3k
(1) MCP-19l] ®|x= 9

T9he] LPSE SE® 9= g o &g

THP-1 AEFA JAAAZA=]d o3 F%8 MCP-1¢]
A3 7-e v A 2l (media)oll A 93 + 2.776 pg/ml, tlZ(Dp)°l
] 140 + 4221 pg/ml, ¥ NZT(Dexa) 78 + 7.618 pg/ml, T+
& F2E 01 ug/ml = HFAA 117 = 3.339 pg/ml, 1
ug/ml 5% HelTollA 135 + 8228 pg/ml, 10 ug/ml = %
2ol A 184 + 2835 pg/mlE Y thETe AATl s
T4 A (p<0.001) F7bekAaL, F4 HETAA FoA U
A (p<0.001) ZAFFFoH, FA FE2E FATZIAME 01
ug/ml F=ol A izl Hste] fo4 YA (p<0.01) 723t
A ch(Fig. 7).

MCP-1 (pg/ml)

CR10

Media Dp Dexa CRO.1 CR1

Fig. 7. Effects of CR on the levels of MCP-1 in the culture sup. of
Dp crude-induced THP-1 cells. : CR significantly reduced the levels of
MCP-1 released from THP-1 cell stimulated with DP at 0.1 ug/ml concentration.
Media : THP-1 cell, Dp : THP-1 cell + Dp (10 ug/ml), Dexa : THP-1 cell +
Dexamethasone (1 ug/ml), AS 0.1 : THP-1 cell + AS (0.1 ug/ml), AS 1 : THP-1
cell + AS (1 ug/ml), AS 10 : THP-1 cell + AS (10 ug/ml). The results are the
mean * S.D Statistically significant value compared with normal by t-test
(###p<0.001). Statistically significant value compared with control by t-test
(+++p<0.001, *p<0.01).

@) IL-6o ®| = J&
THP-1 A EZFAA AARAZA=7]d 3] F=8 1162 A
2 1) 2] (media) ol A 87.333 + 1.528 pg/ml, tlZ(Dp)ol
A 168 + 1.732 pg/ml, ¥4 =T (Dexa) 92.333 + 2517 pg/ml,
T3 FEE 01 ug/ml 5 HTFANA 65333 + 19.604 pg/ml,
1 ug/ml % HzlTolA 60 + 1414 pg/ml, 10 ug/ml F= A
ol A 87.333 + 12,014 pg/mlE YeEhY e Aol
HlE oA AA (p<0.001) F7H8kAE, 8 HEzTAAM F9
4 A (p<0.001) ZastRen, 73 FE2E FoLdA= W
Zaol Higte BE FEAAM FoA Al (p<0.001) ZHAEATH
(Fig. 8).
(3) IL-8ol| ®|X|:= &
THP-1 A X7 A JUAZIE=7]e o3 fr=¥ IL-89] A
g2 1A 2] (media)ol A 246 + 3.768 pg/ml, T (Dp)elA
486 + 7.362 pg/ml, Y37 (Dexa) 374 + 14.607 pg/ml, T
FEE 01 ug/ml 55 AHFTolA 459 + 12.066 pg/ml, 1
ug/ml & AT 476 + 30.627 pg/ml, 10 ug/ml T= A
gl ol A 517 + 29.361 pg/mlZ YERY t27L FATol Bls)
994 JA (p<0.001) F7F3tH R, &4 diEzTolA F94
A (p<0.01) Z2eFoy, T8 328 Tl IL-89 AA
Fo 2T & Aol Holx EFHTHFig. 9).
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1L -6 (pg/ml)

Media Dp Dexa CRO.1 CR1 CR10

Fig. 8. Effects of CR on the levels of IL-6 in the culture sup. of Dp
crude-induced THP-1 cells. : CR significantly reduced the level of IL-6
released from THP-1 cell stimulated with DP at all the concentration. Media :
THP-1 cell, Dp : THP-1 cell + Dp (10 ug/ml), Dexa : THP-1 cell +
Dexamethasone (1 ug/ml), CR 0.1 : THP-1 cell + CR (0.1 ug/ml), CR 1 : THP-1
cell + CR (1 ug/ml), CR 10 : THP-1 cell + CR (10 ug/ml). The results are the
mean * S.D Statistically significant value compared with normal by t-test
(###p<0.001). Statistically significant value compared with control by t-test
(+++p<0.001).

600
500
400

300 |

1L-8 (pg/ml)

Media Dp Dexa CRO.1 CR1 CR10

Fig. 9. Effects of CR on the levels of IL-8 in the culture sup. of Dp
crude-induced THP-1 cells. : CR did not affected levels of IL-8 released from
THP-1 cell stimulated with DP. Media : THP-1 cell, Dp : THP-1 cell + Dp (10
ug/ml), Dexa : THP-1 cell + Dexamethasone (1 ug/ml), CR 0.1 : THP-1 cell +
CR (0.1 ug/ml), CR 1 : THP-1 cell + CR (1 ug/ml), CR 10 : THP-1 cell + CR
(10 ug/ml). The results are the mean + S.D Statistically significant value compared
with normal by t-test (###p<0.001). Statistically significant value compared with
control by t-test (++p<0.01).

rr

4) Jurkat A Zol| A ALl EFFQ Aol m X FFF
(1) 4ol wR= F&F
Jurkat A| XS A FARAANE 7)) 93] F=8 1L-42] A
ZF2 n)x el (media)ol A 97 + 2.835 pg/ml, thZET(Dp)olA
347 + 15983 pg/ml, YW= (Dexa) 65 + 13.503 pg/ml, T
FE% 01 ug/ml 3= A FAX 72 + 16.586 pg/ml, 1 ug/ml
TE Aol A 60 + 17.063 pg/ml, 10 ug/ml F& &0l A
73 + 3655 pg/mlE LR} 22 Aol va) 24 9
A (p<0.001) F7Fstar, YA dETdA FAH A
(p<0.001) 243t en, 78 F2E FATAAE T H
st BE FZoA F94 AA (p<0.001) 743} CHFig. 10).
(2) IL-50] WA= F%F
Jurkat Al ZF A HAXA=7]0 o8 F=d IL-52 A
e WA (media)ol Al 13 + 0.289 pg/ml, X (Dp)oll A
0577 pg/ml, FANZT(Dexa) 9 + 1155 pg/ml, +& 5
£% 01 ug/ml 5% HTA 11 + 1.984 pg/ml, 1 ug/ml &

3]

T AT 16 £ 0354 pg/ml, 10 ug/ml %= A TNA 6
+ 1528 pg/mlZ YElY di2Fe AT vl f24 A
(p<0.001) S7FtAar, F4 szl Fo4 AA (p<0.001)
Fasiglon, 74 FEE FoTlAE dxwd vste BE
FEAAM FoA UA (p<0.001) 4 FATH(Fig. 11).

i

1L -4 (pg/ml)

Media Dp Dexa CRO.1 CR1 CR10

Fig. 10. Effects of CR on the levels of IL-4 in the culture sup. of Dp
crude-induced Jurkat cells. : CR significantly reduced the levels of IL-4
released from Jutkat cell stimulated with DP at all the concentration. Media : Jurkat
cell, Dp : Jurkat cell + Dp (10 ug/ml), Dexa : Jurkat cell + Dexamethasone ¢l
ug/ml), CR 0.1 : Jurkat cell + CR (0.1 ug/ml), CR 1 : Jurkat cell + CR (1 ug/ml),

CR 10 : Jurkat cell + CR (10 ug/ml). The results are the mean + S.D Statistically
significant value compared with normal by t-test (###p<0.001). Statistically
significant value compared with control by t-test (+++p<0.001).

IL-5 (pg/ml)

Media Dp Dexa CRO.1 CR1 CR10

Fig. 11. Effects of CR on the levels of IL-5 in the culture sup. of Dp
crude-induced Jurkat cells. : CR significantly reduced the levels of IL-5
released from Jutkat cell stimulated with DP at all the concentration. Media :
Jurkat cell, Dp : Jurkat cell + Dp (10 ug/ml), Dexa : Jurkat cell + Dexamethasone
(1 ug/ml), CR 0.1 : Jurkat cell + CR (0.1 ug/ml), CR 1 : Jurkat cell + CR (1 ug/ml),
CR 10 : Jurkat cell + CR (10 ug/ml). The results are the mean + S.D Statistically
significant value compared with normal by t-test (###p<0.001). Statistically
significant value compared with control by t-test (+p<0.001).

(3) TNF-ao] "] X& 4
Jurkat A EFo A JAXHA=7]9] 93] =% TNF-a2] A
F2 WA (media)ll Al 5 £ 2.950 pg/ml, T (Dp)oll Al
+ 1.902 pg/ml, FAHZF(Dexa) 8 + 0.082 pg/ml, 73
E 01 ug/ml = Aol A 6 + 0502 pg/ml, 1 ug/ml &
ATl A 12 + 2771 pg/ml, 10 ug/ml F= AT TNA 4
0795 pg/miz ey e gl s o4 A
p<0.001) 7+, FA =z F44 A (p<0.001)
2dloe, 3 %%% FoATgME dzad Hlsteq ZE

FoH e Roox

—

g
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T LPSE &

FEAA fAA A (p<0.001) a8 THFig. 12).

=
th

20

o

10

TNIF-u (pg/ml)

CRO01

CR1

Media Dp Dexa CR10

Fig. 12. Effects of CR on the levels of TNF-a in the culture sup. of
Dp crude-induced Jurkat cells. : CR significantly reduced the levels of TNF-a
released from Jutkat cell stimulated with DP at all the concentration. Media : Jurkat
cell, Dp : Jurkat cell + Dp (10 ug/ml), Dexa : Jurkat cell + Dexamethasone (1
ug/ml), CR 0.1 : Jurkat cell + CR (0.1 ug/ml), CR 1 : Jurkat cell + CR (1 ug/ml),
CR 10 : Jurkat cell + CR (10 ug/ml). The results are the mean + S.D 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. In vivo

1) TNF -a

BALB/c A4l 7
F4 92D 834
T2 603.2 + 115 pg/ml, thZ70] 17866 + 1365 pg/ml,
£E 100 mg/kg FTE 12712 + 527 pg/ml, & 3%
0 mg/kg Tl 859.8 + 65.7 pg/mlZ eI B2
Aol vlsl A A (###p<0.001) F7IEHAT TR %g
B EdTAE 2T Held 5 oEzHo s oA A
(*p<0.01, **p<0.001) 73t TH(Fig. 13).
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Fig. 13. The effect of CR on TNF-a production in serum following
LPS co-treatment. : CR significantly reduced the levels of TNF-a in LPS
indused acute inflammatory BALB/c mouse model, in a dose-dependent. Female
mice were co-treatment with CR (200, 100 ul/kg) and LPS (1 mg/kg). Total TNF-a
levels were measured by a sandwich ELISA using an ELISA kit.(n=6) Normal :
BALB/c + saline (200 ul/mouse), Control : BALB/c + LPS (1 mg/kg), CR 100
: BALB/c + LPS (1 mg/kg) + CR (100 ulkg), CR 200 : BALB/c + LPS (1
mg/kg) + CR (200 ul/kg) 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).

2) IL-6
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9% WS oA A%

BALB/c AF ol 747 73 =
78 dERddA A S st
781.2 + 39.7 pg/ml, ThZET0] 3624.8 + 1654 pg/
100 mg/kg F -2 3143.0 + 347.7 pg/ml, —_rLJ,ﬂr
g/kg T2 24878 + 147.6 pg/mlZ e} EH
o Hls) o149 A (###p<0.001) 27}0}31
TAAME dE2Td Blste & o
, **p<0.001) 723 ThFig. 14).
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Fig. 14. The effect of CR on IL-6 production in serum following LPS
co-treatment. : CR significantly reduced the levels of IL-6 in LPS indused acute
inflammatory BALB/c mouse model, in a dose-dependent. Female mice were
co-treatment with CR (200, 100 ul/kg) and LPS (1 mg/kg). Total IL-6 levels were
measured by a sandwich ELISA using an ELISA kit.(n=6) Normal : BALB/c +
saline (200 ul/mouse), Control : BALB/c + LPS (1 mg/kg), CR 100 : BALB/c +
LPS (1 mg/kg) + CR (100 ulkkg), CR 200 : BALB/c + LPS (1 mg/kg) + CR
(200 ulkkg). 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).
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Fig. 15. The effect of CR on IL-18 production in serum following
LPS co-treatment. : AS significantly reduced the levels of IL-18 in LPS indused
acute inflammatory BALB/c mouse model, in a dose-dependent. Female mice were
co-treatment with CR (200, 100 ul/kg) and LPS (1 mg/kg). Total IL-18 levels were
measured by a sandwich ELISA using an ELISA kit.(n=6) Normal : BALB/c +
saline (200 ul/mouse), Control : BALB/c + LPS (1 mg/kg), CR 100 : BALB/c +
LPS (1 mg/kg) + CR (100 ulkkg), CR 200 : BALB/c + LPS (1 mgkg) + CR
(200 ulkg). Statistically significant value compared with normal by t-test

(###p<0.001). Statistically significant value compared with control by t-test
(+++p<0.001).
3) IL-1B8

BALB/c AF o] 797t 73 FE5& T3 § LPSE f %
74 dsrddA HE Tt IL1pE AT 29 A
A 362 £ 61 pg/ml, HETo] 992 104 pg/ml, T F
% 100 mg/kg FATL 594 * 74 pg/ml, & FE5 200
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