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Anti—inflammatory and Antioxidant Effects of Water Extracts of
Sasangja—-tang(SSJ) and Gami-sasangja—tang(GSJ)

Choi Jung —eun' - Park Bo-kyung' - Jin Mirim' *

Laboratory of Pharmacology, College of Korean Medicine, Daejeon University

Objectives : The anti-inflammatory and antioxidant effects of water extracts of Sasangja-tang(SSJ) and
Gami-sasangja—tang(GSJ) were investigated. The effects of SSJ and GSJ were compared.

Methods : We performed cell viability assay in HaCaT cells and RAW 264.7 cells using 3-
(4,5-dimethylthiazol-2-yl)-2, 5 diphenyltetrazolium bromide(MTT) assay. We measured chemokines( regulated
on activation normal T-cell expression and secreted ; RANTES/CCL5, interferon-inducible protein;
[P-10/CXCL10, macrophage-derived chemokine; MDC/CCL22) in HaCat cells, also we measured cytokines
(tumor necrosis factor-a; TNF-q, interleukin-6; IL-6) and nitric oxide(NO) production in RAW 264.7 cells
using enzyme-linked immunosorbent assay(ELISA) and NO assay. Western blot assay was used to evaluate the
expression for inducible nitric oxide synthase(i(NOS) in RAW 264.7 cells.

Results : SSJ and GSJ did not affect the cell viability at the concentrations treated (0-800 pg/ml). As a
result of SSJ and GSJ treatment in HaCat cells stimulated by TNF-a(10 ng/ml) and interferon(IFN)-y(10
ng/ml), the production of RANTES and IP-10 was inhibited significantly. However there was no significant
difference in the secretion of MDC. And in RAW 264. 7 cells stimulated by lipopolysaccharide(LPS, 1 pg/ml),
SSJ and GSJ treatment significantly inhibited the secretion of TNF-a and IL-6 and the production of NO. The
expression of INOS was also decresed by SSJ and GSJ treatment in RAW 264. 7 cells. Compared with SSJ,
GSJ was superior to SSJ in inhibition of RANTES, IP-10, TNF-a, IL-6 and NO production at the concentration
of 200 pg/ml.

Conclusion : Both SSJ and GSJ have anti-inflammatory and antioxidant effects. And GSJ has better effects
than SSJ.

Key Words : Sasangja-tang(SSJ), Gami-sasangja—tang(GSJ), anti-inflammatory effect, antioxidant effect,
cytokine, chemokine
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gta 7| EEo] glom SgEet T2 AFA 1
BAZ o] AbgHo] g 7}‘3]/\}*01}%(%%@1&
IRTF¥)S AP Aol W EL(FI AR
HxpHeE)E 7Hast Ak L (R
S Faradtel HAxdAage e Baw
b Qo PP RP2(RREDE FheA asrt

Aok A b,

HaCaT AMX& x99 UIF-&& AXeh= 7
AYJNERZA, v 34 AlolEF
(cytokine)¥ 7 E7}l(chemokine)& Al &}¢]
o] Wouke A F2 AMEE I ga?,
RAW 264.7 AIX&E UIAAEE 27] A543 A
o]E7}el EH] H nitric oxide(NO)E A 3}=
A MEzE2A G AT F2 A
Ha Qo FAE HaCaT AIEANA LA
+ regulated on activation normal T-cell
secreted(RANTES/CCL5),
interferon-inducible  protein—10(IP-10/CXCL10),
macrophage—derived chemokine(MDC/CCL22) 5
o] ARFNL WHF 9| o] FF S FHe=
AARAM AFAEY 24 A&E FEIT". 2
AslEl RAW  264.7 A EZA A =
interleukin(IL)-6, tumor necrosis factor—alpha
(INF-a) 59 AP|EFRIS
cytokine© 2] inducible nitric oxide synthase
(NOS)¢}  cyclooxygenase(COX)-25 ¢4 8o
nitric oxide(NO) A& EXA7]1 945 W&

FEIGY. FEE NOE 54N 2%
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Table 1. Prescription of Sasangja—tang(SSJ)

Herb Scientific name Amount(g)
G/ NS Cnidii fructus 20
522 Sophora flavescens root 20
E Angelica gigas root 20
(Il Clematidis radix 20
Total amount 80

Table 2. Prescription of Gami-sasangja-tang(GSJ)

Herb Scientific name Amount(g)
e K+ Cnidii fructus 20
- Sophora flavescens 20
root
B Angelica gigas root 20
JBEEA Clematidis radix 20
AR Stemonae radix 20
RN Spirodelae herba 20
Total amount 120
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2. AlZug 2 A%

Aol AFE-3 RAW 264.7 Al EE A X5
L3(KTCC, Seoul, Korea)dlA] EFIgton
HaCat Al¥E= d39Y 49 (Cheju National
University, Korea) o Z%E] ¥k uko} A3}
Stk RAW 264.7 AlE}F HaCat AEE 100
units/ml penicilin/streptomycin® 10% fetal
bovine serum(FBS)o| &% DMEM ®jA & A}
|3t 37C, 5% CO, S1ulol el A w3}l
t}.  Lipopolysaccharide(LPS), cyclosporin
A(CsA), 3- (4, 5-dimethylthiazol-2-y)-2, 5
diphenyltetrazolium bromide(MTT),
dimethylsulfoxide(DMSO):= A]1nfet=g]x] 2g]
oKYong-in, Korea)dlxdl  FYsdx,  iNOS
monoclonal antibody(mAb), B-actin mAb, TNF-
a, interferon(IFN)-y+ Santa Cruz Biotechnology
AHSanta Cruz, CA)IA Fdsk3ith

3. MTT assay(A X542 3)

RAW 264.7 ¥ HaCaT #|£Z 5x10° cells/ml
2 96 wellol B33t 24417 Fek kg3 A
A Aggs sxdE AEstar 2447 &<t
COz M 710l wi st oiet. wieFelS W elal PBS
2 A#He & MTT A12H0.1 ng/mDS A2 skaL
4AIZF 5 COp Mol FAth MTT Aloks
# 2|3l DMSOE Ag ¥ 30 <k CO, M
710l A wiFet 9= 540 nm 3ol A mho] IR X~
HEZ ¥ EUE(Molecular Device, Sunnyvale,
CA, USA)E E-A38}t},

4. Enzyme-linked immunosorbent assay
(ELISA, Aol EFFQl & ARI 5H)
RAW 264.7 A|E£Z 2x10° cells/ml 2 48
wellol ®F38Fa1 24A2F F9F obgst A7 &
AeE  AHstar @ AR Hel LPS
(Lipopolysaccharide, 1 pg/mhz A3} A7
T2, o] F 18417 B2k CO, vl d7]ol A w3}

Qt}l. T HaCaT AEE 2X10° cells/ml & 48
wellell ®F8} 24A)7F F<F OV@} EARE
ANEE A A FHel  TNF-a(10

ol
HE

babsl g9t vlal A 7

[e

ng/mD+IFN-y(10 ng/mD=Z &3} A7l o,
o]F 18AIZF F<F COp HIF7]ol A wlF3t3ict.
s do] dske vEE AT F IL-6,
TNF-a(eBioscience, San Diego, CA, USA),
RANTES, IP-10, MDCR&D systems Inc.,
Minneapolis, USA) ELISA KitE o]-&3}o] A %A}
9] XJAlef w2} ELISAE Al &8tal 450 nm gl
A mlo] AR ~AER Y EEZ EAE,

5. NO assay(Nitric Oxide &4)

RAW 264.7 AIEE 2x10° cells/ml & 48
welldll &F3F3 24A17F F<t bA3E Al &
ARE Agsta g A FHel LPSA pg/mh=E
g4t A7l thg, ol F 24413 B9 COp MY
71l A wjFelsith wjgA S Hdo] NO assay
Kit(iNtRON Biotechnology, Sungnam, Korea)
& AR&ate] Al zAe] A Ao wel NO assayE
A3t 540 nm IFA mlolg R AFHER
EEVEHE A3

6. Western Blots(E}7] @& £4)

RAW 264.7 A|EZ 2x10° cells/ml Z 6
welldll &F3F3 24A17F F<t HA3E Al &,
NEEE= ﬂa]é}"r gk AJZF FHo LPS(1 pg/mD=
G438k A7 5 1817 F<F COp vl g 710l A il
Fatelct. wigaS HE)a PBSE Mg & A
EE FFete] §ES AU o] §IE
SDS-page Geloll 28t "EHA A
blocking®dF 3 1%} antibodyE 16417 %<k 4T
ol "kS-AIZl ¥ 24} antibodyE 1A17F B9F
Ao A W-$-A)7]aL Chemi Doc ou|#] £47
71(Bio-Rad Laboratories, Hercules, CA)= &
skl 4188t

(3

o 2
R

7. A A

2% A7 mean £ standard deviation (SD)2.
2 71ZH%len SPSS ER IS o] fale] U
X EAHEA (ANOVA) .2 oS 75319
th P<0.05 9w felst Aoz ddsioin
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RAW 264.7 A ¥¢ HaCat AH¥(5x10°
cells/mDoll AMGFAR FEE(SSNHH 7H ARG AL
E(GSDS == E(0-800 pg/ml) A
3t 2442wk T MTT assay2 =43 A3}
BE sxolA 5485 YeElWA etk (Table 1,
Table 2).

E}Z;

Table 3. Effects of various extracts on cell
viability in HaCaT cells.D

Concentration Cell viability (%)

(ug/mb) SSJ GSJ

0 100.00£1.90  100.00£1.90
25 106.45%2.55 100.95+4.86
50 106.13£1.00  113.88%+6.91
100 111.66%£5.28  119.48+20.15
200 113.63£9.30  131.42+7.61
400 109.33+5.66 125.184+4.91
800 115.29£2.60  125.0848.23

Table 4. Effects of various extracts on cell
viability in Raw 264.7 cells.2)

Concentration Cell viability (%)

(ug/) ssJ GsJ
0 100.0043.73 100.00+3.73
25 93.71£7.48 104.02+3.69
50 103.06£7.34 124.14£8.06
100 108.82+14.57 119.94+5.66
200 97.19£5.93 124.10+3.97
400 106.22+10.32 126.95+11.24
800 111.80%6.36 130.82+9.33

1)  HaCaT cells were treated with various
concentrations of extracts for 24 hr, and then cell
viability was measured by MTT assay. The data
represent the mean + SD  of triplicate
determinations.

2) Raw 2647 cells were treated with various
concentrations of extracts for 24 hr, and then cell
viability was measured by MTT assay. The data
represent the mean * SD  of triplicate
determinations.

XE&E B23E B

2. AZFIA(RANTES, IP-10, MDC) XA 4
e 93

AR FEE(SSHI 7HAPIAY FEE
(GSh)e] HaCaT Alxzol4] d == RANTESS}
P-10 AAS JAsE Aoz Felmgon
SSJEth GSJe] & o 2 Aoz yeyt
(Fig. 1A, 1B). L&t} MDC A4 olE A3S )
A7 @& Aoz YeRthFig. 10). A=

o 24 CsA(l uM)E AF&3tg o)

1P 10 (pzfml)

0
NormalControl CsA 50 100 200 550 100 200

g 200- = *x
E
2 100+ ik
: LA N
< "
: M. . . N .. e N
NormalControl CzA 50 100 200 a0 100 200
87 {ug/mD GSItugfml)
6
*iwo
- *%k
E ]
:\'CIIEHELCCH-’.(EI Cza 50 100 ‘UC a0 1 ) “OO““
551 {ug/mD GST (wg/mD)
Fig. 1. Effect of SSJ and GSJ on
inflammatory  chemokine  production in

activated HaCaT cells. HaCaT cells were
treated with
extracts or CsA(1 pM) for 1 hr followed by
stimulation with TNF-a(10 ng/ml)+IFN-y(10
ng/ml) for 18 hr. The levels of (A) RANTES,
(B) IP-10 and (C) MDC were determined by
ELISA. The data represent the mean = SD

(One-way
p<0.01, =5

various concentrations of

determinations.
p <0.05, =*x;

of triplicate
ANOVA test *;
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p<0.001 vs. Control, #; p <0.05 vs. SSJ)

3. Al EFFI(L-6, TNF-a) AAd mX+&
A

APFAR FEE(SSHI ZHAIRY 5
(GS])°] RAW 264.7 AlEo| A 2& 5= -6
TNF-a A& AsH: oz gxgon
SSIEth GSJ9] &7t o & Aoz et
(Fig. 2). dARETFoEZA CsA(l uM)E AL
aklTh

A

#

3000+

8000
b ] I I I I
[\ — '__ . L

NormalControl. Cs4

a {pefml)

TNF

B 551 {ug/ml) G5 lug/ml)
4300 - .
E 3000 -
N cr"n:t-t_ﬂ"l rol 3.4. B
S8T{zg/ml) GSI{gg/ml}
Fig. 2. Effect of SSJ] and GSJ on
inflammatory cytokine production in

activated Raw 264.7 cells. Raw 264.7 cells
were treated with various concentrations of
extracts or CsA(1 uM) for 1 hr followed by
stimulation with LPS(1 pg/ml) for 18 hr. The
levels of (A) TNF-a and (B) IL-6 were
determined by ELISA. The data represent
the mean = SD of triplicate determinations.
(One-way ANOVA test * p <0.05, #x;
p<0.01, #=*x; p<0.001 vs. Control, #; p <0.05
vs. SSJ)

4. Nitric Oxide(NO) A vl A= 93
AR FEE(SS)) 7}UWO A FEE
(GSDe] RAW 264.7 AlEA &%= Nitric

N

Oxide AAS dAsl= Aoz 3oy
SSJETH GSJo &3t o 2 Aew yeut
(Fig. 3).
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Fig. 3. Effect of SSJ and GSJ on NO
production in activated Raw 264.7 cells. Raw
264.7 cells were treated with various
concentrations of extracts or CsA(1 pM) for
1 hr followed by stimulation with LPS(1
ng/ml) for 24 hr. The level of NO in the cell
culture supernatant was measured by NO
detection Kit. The data represent the mean
+ SD of triplicate determinations. (One-way
ANOVA test #=xx; p<0.001 vs. Control, #; p
<0.05 vs. SSJ)

5. iNOS &d9 vX& 94

ARV FEE(SSDHH ZHu) ARk 5
(GSD°] RAW 264.7 AlEejA] iNOS 2d& 7
2A7IE AoE FRlEglom SSJHTE GSJC]
237 o 2 Aoz JelYth(Fig. 4).

Normal Control  CsA S8I GSI
LPS - + + + +

iNO5 —

8 —actin TTE—" ——

Fig. 4. Effect of SSJ and GSJ on iNOS
expression in activated Raw 264.7 cells. Raw
264.7 cells were treated with SSJ(200
pg/ml), GSJ(200 pg/ml) or CsA(1 uM) for 1
hr followed by stimulation with LPS(1 pg/ml)
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for 24 hr. The total cell lysates(18 hr) were
isolated and analyzed by western bolt
analysis using INOS antibody. B-actin was
used as loading controls. The data presented
are representative of three independent

experiments.
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F7rste] M AR AR Ok IR 7)) AN
TFAstaL o] Ao FEE(GSHY AP F
Z=(SS)e AT 4 kst aves Adsta
I ZE vkl

HaCaT AXE o]&3to] ZIEIFJARANTES,
IP-10, MDC)&, RAW 264.7 AIZE °] &3}
APl EFLI(TNF -0, IL-6)7 NOZ %4313
ARIIILS AT A, dex] A3 5 2H
o] Jom WMPFE o]FS FHJTL
a2 e, RANTESE 88t5A4l o vt
A i WP o] FARIARE 2
o] Elﬂ‘”ﬂ—mm T P-10<
SFok @] shkEAd el A4 A
So]  dEAd  goemPY  MDCE W
(monocyte)9} @3l -2 2] M E(denritic
cell) ¥ =43 s M E(natural killer cell)el tf
3 ol Foll T3l Toldhs AR Il eI,
HaCaT AXE o] &3t ol ARINIS &
A Ay, AR FEESSHI 7He A AL
¥ FZE(GS)HS RANTESS IP-10 A4S =
T dAlsle Ae®2 YgYen, s& 200
pg/mlell A SSJR Y GSJ9 a37F o & Ao=
gl w9 th(Fig. 1A, 1B). L2t} MDC #H]o &=
oAl Apol7t A THFig. 10).

A BYAIE AAAS o 7 HA oS

N HE23B HAR

o
2 )4 Al E(macrophage) & B
“H]jﬁgi oL A o uheo Fo AETT

S At U olF UAEE T ¢
71] AAgolo] 9o Hx dl-SMEZA FUA A
AEZEA ] V5% ettt g2 Mx7F &4 st
= TNF-q, IL-6 5 27] 9574 AlolE7t

zZ

]
& EH gt TNF-a= Y

st MEEL2 EFT(neutrophil),
)

(monocyte

2719 T
of ©el 77k 49 RH® olsehs Aol wolst
W olES @A FUE AetES e
FRF Ao O [L-63= ol &4
o= 7 FA weg nolv] 45 o] dof
the Sek Qs Aol A ol ¢
Zull EAe P42 iINOSSF COX-29] A<

ZZA7 NOZ A4eth NOE Bt 7]4
2FE)e] free radical®A A ole] Ael 2 W
A Bl A FR3% IS 3} A Z79
A NOE FFelu 7148%, Alet 59 wold #
ofst= Wk FJEskA AAdE NOE  toxic
radical2 2F83lo] M XL} F32 9 &AS Yo
7]E1r20>21) o2 BEUlE A|¥E 5@0 ‘C

= 303 T LPSE d9F WkZo] F® RAW
264.7 A AREAE %%%(SSJM Fhu) Ay
e ZZE(GSDHES A st A EFIIS =
4% A3, TNF-a9 IL-6 BF 5% oFEHo
2 o4 QA ZAaEoen, ¥% 200 pg/ml
ol A GSJ7} SSJH.t} TNF-a9} IL-65 §9& o
2 ZAAAHFig. 2). 28l

§2

Nitric oxide®

=43 Ay} SSJ9F GSJ ¥ RAW 264.7 AE
o 4 ¥ ¥ = Nitric Oxide A4S A5t A
o7 ZoEelon SSJRTE GSJY &7 o &
Ao & Yebth(Fig. 3). E3F, SSI9F GSIE NO
o] WS fEEE INOSE #ZAA7E g2
UrE}Mﬂﬂ GSJe] &37} SSjnth o 2 Aow

ol = I TH(Fig. 4).

é%@ii, APPSR FEE(SS)) I 7Fe AR
A FEE(GS)S dFwsol =% HaCaT
AEZ A RANTES, IP-10 ®H]E A3t
RAW 26.47 A¥Eo|H TNF-a, IL-6 8] 2
NO A& A Wb F A4 =% &
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o ox
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TNF-q, IL-6 1232 NOE dAlst= a3}
7Y e Aoz e,
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T 49S 2 s gt
T Ae] Hale A= 7
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A 2
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