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Anti—Oxidative and Anti—inflammatory Effect of Combined Extract and Individual
Extract of GamiSaengmaeksan

Joong—Gu J i

Dept. of Oriental Health care, Joongbu University

ABSTRACT

Objectives : The aim of this study is to investigate the various effects of individual or combined extract of
GamiSaengmaeksan (GSS) on cell viability, anti—inflammatory and antioxidant activity

Methods : In order to evaluate cytotoxicity, MTT assay was performed, We investigated the levels of pro—
inflammatory cytokines such as tumor necrosis factor (TNF)—a and interleukin (IL)—6 and interleukin (IL)—18,
and nitric oxide(NO) in LPS—induced RAW 264.7 cells to check the effects on anti—inflammatory activity. The
level of NO production in RAW 264.7 cells was measured by using Griess reagent, The levels of cytokines and
ROS were measured by Luminex and Flow cytometry, respectively,

Results : At concentration of 200 ug/ml GSS, cytotoxicity was observed in RAW 264,7 cells, However, at concentration
less than 100 ug/m¢ of both combine and individual GSS, cytotoxicity was not observed in Raw 2647 cells,
However, the level of ROS in RAW 264,7 cells were decreased at both extract of 100 ug/ml GSS. Also, the level
of NO in RAW 264.7cells were decreased from extraction of concentration of 100ug/ml in GSS and
individual—extraction of Liriopis Tuber, White Ginseng and Glycyrrhizae Radix, In addition, productions of
pro—inflammatory cytokines (TNF—a) in LPS—induced RAW 264.7 cells were decreased from extraction of
concentration of 10 and 100 (ug/m¢) in GSS and individual—extraction of Liriopis Tuber,

Conclusions : It is concluded that combined extract of GSS appears to be more effective in anti—oxidation and
anti—inflammatory effect than those in individual—extraction of GSS, These results may be developed as a raw
material for new therapeutics to ease the symptoms related with inflammatory and oxidative stress.
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1. A% 9 717]

AFEE AR Dulbecco's Modified Eagle's Medium
(DMEM : Gibco BRL Co., U.S.A), $EjoF8% (fetal bovine
serum:. FBS, Invitrogen Co., U.S.A.), lipopolysaccharide
(LPS : Sigma Co., U.S.A,), cell viability assay kit (Daeillab
sevice, Korea), penicillin (Hyclone, Co., U.S.A.), nitric
oxide detection kit (Intron Biotechnology, Korea), 1,1-
diphenyl—2—picryl—hydrazyl (DPPH : Sigma Co., U.S.A)),
(2,7)—dichlorodihydrofluorescin diacettate (DCFH—DA
. Sigma Co., U.S.A.), mouse cytokine milliplex map
U.S.A)E ARg3dtg o,
7171 rotary vacuum evaporator (Biichi B—480 Co.,
Switzerland), freeze dryer (EYELA FDU-540 Co., Japan),
spectrophotometer (Shimadzu Co., Japan), ELISA reader
U.S.A), SAZ £47] (Flow
U.S.A.), Luminex

immunoassay kit (Millipore Co.,

(Molecular Devices Co.,
cytometer, Becton Dickinson, Co.,
(Millipore Co., U.S. A,

2. A&

skAEIRE:  (GamiSaengmaeksan ©]3}, GSS)2 fikkT
(Schisandrae Fructus ©]3}, SF), 2594 (Liriopis Tuber ©]3},
LT), g% (White Ginseng ©|3}, WG), HEEL (Glycyrrhizae
Radix et Rhizoma ©]3}, GRR), #&# (Platycodi Radix ©|
3l, PR) @2U3E (Korea)ollAl Fstct. GSSe ¥
oFA ZF 50 gX & 250g°] DW 3.75L, /8= 2+ 50 ¢
Aol DW 750 m¢-2 ¥ 97 CollA 10AI7J e R ==
T oy dgloen, doR AFAHE rotary vacuum

evaporatorolAl Y &3 5= LWL freeze
dryer2 F2 ZAzRste] BU=2 AQrh dojzl B2 2x4&
W5I(=80 C)olA EHsIHA Ao wEt HBagh FrE
Rl At ARESFRT

3. DPPH #HZ &A% &3
R

GSSE 1. 10, 100 (ug/mD)®) HESh AHORY 258 L
100 g/m®) FER BHAA ojehe] §31X71 0.2 mMo
DPPH €9 150 w¢e} GSS9} /MEek 252 7+ 100 wl
W Estel 37 oAl 3083k Wk AZTH WE F 517m
AN FFEE ZFskgc ARAY frze FR4E ¥4
on| DPPH 8919 f22o2H ofeheg Yo BAge
%ich. DPPH ehtizh A7 ofeo) Ao wet Aot

(el 8% - A2 7ol £2w)

A o p—
ATHE(%) = [Hrgio| Bate X100

4, M= Wi

Age] AFEE RAW 264.7 NlZE 8= Al 2304
FUAT. 52E RAW 264.7 AZE 50ml FEo $7
I PBS 9mE ¥ AﬂE—E— A2 H 1,200 rpmollA 58
7+ AR st AsAs AASHET. AlEZes 10% fetal
bovine serum (FBS)2} 1% penicillin®2 %A% DMEM
i 1 meS Yo BRAA AZAS7] (87T, 5% CO2) ©f
A afekstant, Al Sl 53] ol 22 S, AR
=2 AE8l7] Aol 2417+ A-SAIH T

5. NZ5Y FA

RAW 264.7 NZ: 96 well plated] 1.5 x 10° cells/well
2 EFSIe] 24A%F B v ST AR wigde=
AAFE & GSSe 1, 10, 100 (ug/m0)2] Fx=eot /NHFA =
EE2 100 ug/mie] F==2 HE|ste] ThA] 24AZF Fb vl
stk Wik 3 10 w0 WST solutione @7}0}01 HliHH
¥7] (37T, 5% COxolA 3087F ¥+ AFtH z
450 mol| 4] ELISA reader7]& ©o]-&3le] TH&9] §]—— =
A3t & gzl oigt AEZ AEES HELE FA] Sqch

olo

6. A WY Reactive oxygen species (ROS) AA
Z3

MlZ W reactive oxygen species (ROS)E =437 ¢
sto] 2',7'—dichlorofluorescin diacetate (DCF—DA)E o|-&
3tETt 12 well plated] RAW 2647 AlZE& 2 X 10°
CellS/WeHOI =HA Bt 2447 3 wieF Shlch wieF
T A2e wjgdes wAstgen, GSSe 1, 10, 100 (ug
/m)e] F=et HER) FEEL 100 ug/ml9] s LPSE
1ug/mee) F=2 AT T, ohA] 24A2F B9t 37T, 5%
COz 710l A viFstslet, v ¥, 1,200 rpmollA 587t
A EEEt B2 AIZE AR PBSE 23] AlAsha,
DCF-DA2 10 uM°] H=E H7lete 158 5 o4, A2
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FHAA FAZ B47I5 ol83te] 3= A7l mE
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7. Nitric oxide(NO) &3

NO9 =& Hjdd WO nitric oxide HEZE griess
reagent system o]83}e] ZA3IATH RAW 264.7 AE
= 96 well plateo] 1.5 x 10° cells/well® EZ35}o] 244
7t St v & & AR wjgdo R wA L GSSE
1, 10, 100 (ug/m0)®] &=t /NEFEELS 100 ug/m®] 5
Zof LPSE 1ug/mle F=EE At Al 2447k B4t
ujoFslgct. N1 buffer®t N2 buffergE 2z 1087F v &
540 mo|A SFE=E =43 tE Nitrite standard® ¥
H BEgAS 01%3}04 iAo NO 525 ZAsH

8. Al Y| cytokine &3
12 well plateo] RAW 264.7 AZZ 2 x 10° cells/wello]

=A Bt 24X Bt v & AR vjFHOR wA|
3FFI, GSSE= 1, 10, 100 (ug/m0)e] s=e MAFEES
100 ug/m09] &=l LPSE 1 ug/ml9] S=2 AT & thA
24X|17F Tt N=ujeFr] (37T, 5% CO2)olA] H%‘%}%E}.
PAET T Aoz 1-18, IL-6, TNF-

71712 S8

= luminex

9. $AA=

AY A= A¥ Zdes SPSS 11.09  unpaired
student's T—test @ ANOVAE AMESlo] 4122 o
p<0.05, p<0.01 & p<0.001 $Zo|A] S8 ARSI}

2 3
1. AZ 54

GSSe| RAW 264.7 Al Y H4& &3¢ 23, dizxL
€ 100.0 + 6.5 %= YEFHES o, 1, 10, 100, 200 (ug/me)
E=woA] 1144+ 94%, 1152+ 84%, 103.3+7.4%,
79.15.5 %9 AlZ AFEE&Z UEhfo] 200 ug/mle] FEolA
0] Yeht 100 ug/mee] s=7HA] AES A8k ch(Fig.
1), =3 GSSE A4S MEAl FEE9] 100 ug/me
EToj|A] SF, LT, WG, GRR, PRE tZ7-& 100.0 + 6.5 %2
vebdS o, Zk2F 120.7 + 3.3%, 119.5+ 1.7%, 106.2
+22%, 102.5+44%, 1154 +3.7%Y HZ YELS
el 100 ug/ml 5= JNEEA FEEL2 A3 AL
2 Yehgth(Fig. 1B).
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Fig. 1. Effects of GSS and individual —extraction of GSS on the
cell viability in RAW 264.7 cells.

Cell viability was determined using the WST assay. The results are
expressed as mean + SD from three independent experiments, A; Cells
were treated with 1, 10, 100 (ug/m¢) of GSS for 24hr., B; Cells were
treated with 100 ug/m¢ of individual—extraction of GSS for 24hr,
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nXE 9

2, DPPH 2 &A%

GSS9] DPPH @) 2A4%L &A% Ax 1, 10, 100
(ug/ml) =4 195+ 1.1%, 251 £+ 0.5%, 54,4 + 3.4
%= Uet} = o2 HdZ AASE YEthFig.
24), E3 GSSE A= A oA 2E2E9] 100 ug/md
=Tol|A SF, LT, WG, GRR, PR Ztz} 41.5 + 2.6 %,
50,5+ 5.1%, 32.2+3.1%, 39.8+5.3%, 46.6 + 3.1 %,
30.5+0.6 %2 golEd £A4%5S UEPUTHFig. 2B).
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Fig. 2. Effect of GSS and individual —extraction of GSS on DPPH
free radical scavenging activity.

Activities were determined by measurement of absorbance at 517 nm,
The results were expressed as mean £ S,D from three independent
experiments, A; Concentration is 1, 10, 100 (ug/ml) of GSS. B;
Concentration is 100 ug/m¢ of individual—extraction of GSS,

DPPHIree radical scavengingfs] =

3. ROS A% nA= 9F

GSSe] RAW 264.7 NIZ W ROS AAFS &4 A,
2L 1000 + 1.0%=2 JEWE o, 1, 10, 100 (ug/ml)
EzolA 987+ 0.9%, 953+ 7.5%, 60.2+59%= 1}
et izl Blske] 100 ug/ml FEANA f24 A= ( p
<0.001) #27F depydth(Fig. 3A). E3, GSSE FA%t=
MNE oA F2EY 100wg/m¢ F=oIA SF, LT, WG,
GRR, PRS Hz=#L 100.0 + 1.0%E Uede o, zZ=z
70.6 £ 8.1%, 64.3+1.9%, 65.9+0.6%, 72.7 +8.9%,
T7.4+6.9%, 79.4+1.6%= Je} thzgol] Hlste =
E M o FEEY 100wg/ml F=oNN G4 QU=

("p<0.001, "p<0.05) 47k eksithFig, 3B).
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Fig. 3. Effect of GSS and individual —extraction of GSS on ROS
production in RAW 264.7 cells.

The ROS production was analyzed by flow cytometry, The results
were expressed as mean + S.D from three independent experiments
(Significance of results,  :p<0.001, :p<0.05). A; Cells were
treated with 1, 10, 100 (ug/m¢) of GSS and LPS 1 ug/m¢ for 24hr. B;
Cells were treated with 100 ug/m¢ of individual—extraction and LPS 1
ug/ml for 24hr,
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4. NO A%l vlA&= 9%

GSS9 RAW 264.7 AlZ U NO AMAZS =43 A3
Y22 100.0 + 1.0 %= VYEPYE o, 1, 10, 100 (ug/ml)
Ezo)A 939 +10.2%, 97.8 +0. 7%, 80.3 + 6.7 %= 1}
et g2 wgte] 100 wg/ml H=oIA 994 A= (p
€0.05) Za7h UERATHFig. 4A). E3, GSSE T4

NE ok FE2EQ 100ug/m¢ F=o|A SF, LT, WG,
GRR, PRS =7 100.0 = 1.0%2 Uede o, Zz
97.7+0.1%, 1251 +4.7%, 88.6 +3.1%, 70.4 +2.8

%. 73.8 £2.9%, 92.2+0.1%=2 Yeht dizge] H|sto]
LT, WG, GRRY 100 ug/ml BZoA 294 9= ( o<
0.01. * p<0.05) 47} YehdthFig. 4B).
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Fig. 4. Effect of GCE and individual —extraction of GSS on NO
production in RAW 264.7 cells.

The amount of nitric oxide in supernatant was measured using Griess
reagent, The results were expressed as mean = SD from three
independent experiments(Significance of results, : p<0.01, : p<{0.05).
A; Cells were treated with 1, 10, 100 (ug/m¢) of GSS and LPS 1 ug/m¢
for 24hr, B; Cells were treated with 100 ug/m¢ of individual—extraction
and LPS 1ug/ml for 24hr,

5. Cytokine AJAdFo]| u|x]&= FgF
1) IL-18

GSSe] RAW 264.7 AlZ W IL-18 B93-S 533 4k,
2ol 24.5 £ 0.7 pg/mE UEhgem, 1, 10, 100 (ug/me)
oA 255407 21.5+07 21.3+0.4 (pg/m)=
UeRdthFig. 54). E3 GSSE T4 MY o 2589
100 ug/m¢ H=°)|A SF, LT, WG, GRR, PR& zHzt 255
+0.7, 262+ 1.1, 23.0+0.1, 26.5+0.7, 27.2 + 1.1,
29.5 £ 0.7 (pg/m)Z Uetstth(Fig. 5B).
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Fig. 5. Effect of GSS and individual —extraction of GSS on IL—18
production in RAW 264.7 cells.

The IL—1f production was analyzed by Luminex, A: Cells were treated
with 1, 10, 100 (ug/mf) of GSS and LPS 1 ug/ml for 24hr, B: Cells were
treated with 100 ug/m¢ of individual—extraction and LPS 1 ug/ml for
24hr,

LD productienipgint) =
F OB B OB B
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2) IL—6

GSSe] RAW 264.7 AI=Z U IL-6 AAAAHFS A% 21},
t2o] 2382.8 + 69.7 pg/mé=Z UERGS™ 1, 10, 100
(ug/ml) S=ollA 2256.0 = 3189, 2394.2 + 94.4, 2402.3
+ 59.0 (pg/md)=E YepthFig. 6A). 3 GSSE A=
Y ok 2280 100ug/ml FEolM SF, LT, WG,
GRR, PRZ ZZ} 2478.0 + 65.1, 2535.5 + 321.0, 2469.0
+419.0, 2480.5 £ 111.7, 2437.8 £ 75.3, 2519.8 + 43.5
(pg/m) 2 elstth(Fig. 6B).
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Fig. 6. Effect of GSS and individual —extraction of GSS on IL—6
production in RAW 264.7 cells.

The IL—6 production was analyzed by Luminex, A; Cells were treated
with 1, 10, 100 (ug/m¢) of GSS and LPS 1 ug/m¢ for 24hr, B; Cells were
treated with 100 ug/m¢ of individual—extraction and LPS 1 ug/ml for
24hr.,

3) TNF—«a
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GSSe] RAW 264.7 Al W TNF—a RS E43 A7)
0] 9563.5 + 56,6 pg/miE UEREeH, 1, 10, 100 (ug/ml)
=wolA 95635 + 12.0, 8335.3 + 135.4, 8522.5+132.2
(pg/m)2 YERt gz Hlste] 10, 100 (ug/ml) FZ=ollA
o4 9= (T p<0.01) #ATF UehdchFig. TA). EI,
GSSE A5k /i oA FEEY 100 ug/ml FEOIA
SF, LT, WG, GRR, PR Z+Z} 9318.0 £ 316.8, 9446.8
+ 158.7, 7833.0 + 131.7, 9466.8 + 32.2, 9493.5 + 354.3,
9381.0 + 370.5 (pg/m0)E Yeh} tiRol| vl3te] WEs
M 22BN 44 Ad: ( p<0.01) a7t dehgot

(Fig. 7).
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Fig. 7. Effect of GSS and individual —extraction of GSS on TNF—
a production in RAW 264.7 cells.

The TNF—«a production was analyzed by Luminex, The results were
expressed as mean +S.D from three independent experiments (Significance
of results, :p<0.01). A; Cells were treated with 1, 10, 100 (ug/mf) of
GSS and LPS 1uwg/m¢ for 24hr, B; Cells were treated with 100 ug/m
of individual—extraction and LPS 1 ug/m¢ for 24hr,
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Tumor necrosis factor(TNF)—q= 83 =4 Alo|E
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oA, TAIZ, BAIZ, WaAxz 9 oAz £x]gEt
M ghek Aol Hw, A 4EuheS doym ofstAre
°]X]'§ 23t =, dekedos 438 AxzsY 24
32 =t oY B=ash Hulg 1L-16, IL-6 %
TNF-o= HEA 39 E48S sty ohFat Mzt
ZZo| 7|5ANE oA A 28 G, B854 AT, FutE
& #EE 5 22 ES 2 AHHEEES 9T &+
ATk LA 9lo] AF B Al Y9k Z2 Ao EFRRIL H
S zad Aol Gsset A ok 2EEo] Alo|E

7HQ1 gkl mA = °§ S IS A7), IL-189 IL-6+=
gz v §94 A= Favt UER geke, GSs
9] 10, 100 (ug/ml) 5=} LToA TNF-oE 24 U
s A FT ole T2 A= 79 AfEEke] IL-68 A
A7 AL g2 AAE UeRfgled ols Il AfRARel
Hgl| & dAtolx= 7H7t @ Sl g8 &9 HIt
ASH Aolgt ARHY, ol % BA dAFE gz
sttt

olel AIE F9E & w, GSSE AN HIEE T3
100 ug/mle] H=7kA] ¢HAsE Aoz FelEgon, GSSE
T35 N Sl vl E E84k4aF E NO, TNF-
a Y 94 U= Ta: ZBE Fol L 2 FEF R
5o APHoE FHEUY, wekA ol¢t 22 AAE v
o2 HFA Agte] otk Bk AAFQ AYAL DAY I+
E APstarzt gk, tigk, AwWAbe] gupo|A QiE ARG3E
A g 2 Ao wakE ARSIl o] HA %

A1E B8 559 vudqFTS AAstaar gt

28

B ATl kAR o, At 9 39E &
Se AWHoE FAZFsy] stel, MESH @A 2 DPPH
St 274%, ROS AT, NO A, Aol=skel 44F
o e BALE AN A% TheIt B ARG AT,

1. JRAENRELS] RAW 264.7 AlEoA =4 HrEE A4
g A3}, 1, 10, 100 (ug/md)e] FEolA+= 100% ol
Aol AEgE Ueifo] ¢hHgt Fo= FIEont,
200 ug/ml FEANA 80% olEte] NE BEEE YE
Witk E3, JNE oA $E2E2 100 ug/ml FE=ONA
IAS Aoz BIHc)

so 243 2t
10, 100 (ug/mp)®) =N F= 22H<l amg IS
LAY oM FEEalel vaois

7]-11— 0/\3]- A

3. fkAERRERS] RAW 264.7 A3 W Reactive oxygen
species (ROS) AAdHFE &3¢ Ax, 100 (ug/ml) 5
T4 o4 e HAAE JeEhided, iE oA
FEE BF $94 = TAE YERT

4, hekAERSS] RAW 264.7 A2 W Nitric oxide (NO)

AAEE 243 A, 100 wg/ml F=A 494
, N o FEEQ] WES,
LR Ad e s P °~l*é 31% #AE YeEh AT

s
oy
B
ru{m
_;
> o
=
9
0
_EL

5. JkAEIRERS] RAW 264.7 A= W cytokine (IL—1p,
IL-6, TNF—a) BAZHS =43 A1, TNF—a AL
10, 100 (ug/ml) H=oNA |24 A& A2E Yehy
deom, /i A FEEQ WEF 9 94 d=
FAE UEpfiglou, IL-1p9 IL-69] A= Mk
AiREe 2 1 A FE2E 2R 94 U= 740t
UERGA] it

olo] ATER Wol NBKENRKS A U e
Fo 50 i P& whol AHe FRHIT,
o TAH RS F F urk AEYE ATE Foko] uet
Holof & o2 Mot olgh ge A fmkdikkke] At
obd &4 U G4 ABe] A2ARA A48E 5 9 Aol
o AbRgr,
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