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Abstract

Objectives : This study investigated the anti-oxidant and anti-inflammatory activities of Changchulgeumryeontang
(CCGRT) extract.

Methods : The macrophage cell line RAW 264.7 cells were used and MTT assay was performed to measure
the cell viabilities at the various concentrations of CCGRT (25-200ug/mf). Nitric oxide (NO) and prostaglandin
E; (PGE,) were measured in LPS-induced RAW 264.7 cells. Expressions of iNOS, NF-«B, IL-1e, IL-18 and IL-6
were also performed by real-time PCR. The anti-oxidant activities of CCGRT was measured by DPPH radical
scavenging activity.

Results : 1. there was no cytotoxicity in RAW264.7 cells treated with CCGRT compared to the control.

2. CCGRT treated group significantly inhibited NO and PGE, production compared to the LPS
treated group.

3. CCGRT treated group significantly decreased mRNA expressions of iNOS, NF-«B, IL-1e, IL-18
and IL-6 compared to the LPS treated group.

4. CCGTR was found to have high DPPH free radical scavenging ability.
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Conclusions : According to the above results, CCGRT may be a potentional choice for the treatment of

inflammatory skin disease.

Key words : Anti-inflammation; Anti-oxidant; nitric oxide (NO); Prostaglandin E, (PGEy);

Changchulgeumreontang (CCGRT)
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Whgog, ojejet 4% 2 Fof iNosel o8
= NO% cyclooxyfenase-2(COX-2)oll 2Jsf
A== prostaglandin E(PGE,) S92 @Zui/iE
AEE HAF oA NO B4 IHO= thA] ofof
A =P, E3 tumor necrosis factor- @
(TNF-a), interluekin-1e(IL-1e), interluekin-18
(IL-1p8), interluekin-6(L-6) 59 ¢= dj7j

L=g]e]

cytokine & nuclear transcription factor
-kappa B(NF-¢B)2h= ZAIRIA 0| 9fef] o] 24
=, ROSS B8 EXIA70] wet of2] a4 4
=S AAZ F AP,

AETHHENEHS,  Changchulgeumryeontang,
CCGRT)E (RIEE) 1ol $55 F& &
o B9, 5% A4, w6l A=, b Ha, S
47, &6, A% To& /=0l AL WhEmEA

= 8508 I3A HF doo] A Tk A
o= AZtE, @AM = Aol et AHA A
At olo] & AtlA= CCGRT7F
FAS 9@ Ak} 2R ofwdt aXt QA RAL
317] 915to] RAW 264.7 HRNEE o]&3lo] AlX
=/, NO, PGE, 4%, iNOS, NF-«B, IL-le,
[L-18 181 [L-69] &S dotE A} soick

oX o
i,

. Xz 2 2

1. 48 M=

CCGRT= Z‘ﬂ}_‘&]—ﬂ _ﬂfﬂ- Q‘FXH‘]E‘ (‘T‘)HMAX(%‘%
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(Table 1).

Table 1. Contents of Changchulgeumryeontang

Herbal Pharmacognostic Name Weight
name (g)
Bt Atractylodes lancea D.C 24g
®E  Scutellaria baicalensis Georgi 16g
#¥#  Coptis japonica Makino 16g
A&  Aucklandia lappa Decne 16g
H Poncirus trifoliate Rafinesqul 16g
$E  Pinellia ternate Breitenbach 16g
Y8 Bupleurum falcatum 16g
THik  Cimicifuga heracleifolia 16g
& Cnidium officinale 16g
B Magnolia officinalis Rehder et Wilson — 16g
KifE  Playtcodon grandiflorum 16g
A Akebia quinata Decaisne 16g
H¥  Glycyrrhiza uralensis Fischer 16g

Total 216g

2. NE EH

719 eSS 3SR 2,000m02t A ¢
£ F heating mantle& ©]&3}o] 4A]7F B9t 714
3l 6ARE WZAIA CCGRTE AX3IL) 282

A & AZZE 14 ofn} 3 & of7A| & 27 ofHE 2
P}, o izl F oS ZRE w=3to] 100

n 55N AQIt) H=AS 80T Weao I &
AR T § B °é°1 AR ARSIl 524
Al &2 9F 20%0]t

== 0

X FEES 43¢

rlE

3. MZEEiY

£ AFolA RAW 264.7 HAMZEE Amerian
Type Culture Collection (ATCC)ollA] E<F wHtof
Ado] ARgstYTE Bl Al HiRE 10% fetal
bovine serum (FBS; GenDEPOT, USA)t 1%
penicillin/streptomycin (GenDEPOT, USA)o| &
7}l Dulbecco’'s modified eagle’s medium
(DMEM; GenDEPOT, USA)S ArEsIEoH, 37C,
5% CO, incubator (MCO-17AIC, SANYO, Japan)©l

FETAEY (i) 3250 s 2 IS o] nxl= IF

A et

4. HE 4EE &3

CCGRTY] AZ=gZ APl A8 3-(4,5-
dimethylthiazol-2-y1)2,5-diphenyltetrazolium
bromide (MTT; Bio basic, Canada) assayS A%
SIATE. RAW 264.7 HAAIZE 96 well plate]
5x10* cell/well®] AE7} HEE B331a1, 244]
7+ B2t 37C, 5% CO; incubatoro4] HiYsHATE.

1 % CCGRTY &%=7} 25, 50, 100 ¥ 200ug/ml°]
Hes Afsieh 244 F%F 37T, 5% CO;
incubatoro|Al ¥ & MTT-E (4mg/ nd)S 20ul
7Fet F 4ARE 59 BESAIZTE T % AdSde AA
5tal DMSO 100uE #7Iste] &sjAlxl & MTT 3
Hof| 93] A= formazane ELISA microplate
reader (SoftMax Pro5; Molecular Devices,
Sunnyvale, California, USA)Z ©]-&3t%] 570mo]
A FBEE SHSIH AZPESE 39| A=A
of wket %2 YeRfict.

A3 o] Ea e
Al BEE%) = % x 100

5. RAW 264.7 THAIKMIZOMS| NO dds &3

NO9| W &5 7 491 11popolysaccharide
(LPS, Sigma, USA)9} CCGRTE sZE= A2|5}]
RAW 264.7 HAAIRE Hig woﬂ EAskE NO2|
kS Griess reagent (Sigma, USAXS ARg3la] =
A5t RAW 264.7 HAA|ZE 96 well plated]
5x10* cells/well®] NZ57} Ee8 E3sl7, 24
AIZE &< 37C, 5% CO, incubatorollA] BiFst3l
t. 1 & CCGRTE 25, 50, 100 % 200ug/m<}
LPS (1ug/ml)e SAlol st 24417t 52t Hijekst
Atk 1o AlR9] B 100uE THE 96 well
plateol] &4 & ¥, Griess reagentE 100l A=]51%
o} Aol 10i B HARE ¥, ELISA microplate

£ ol&slo] 540mollM FBEE Sl
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6. PGE, =™

LPSE ¥Zo] ¥=% RAW 264.7 macrophage
cellse AM&stol PGE,9] A/d& PGE, ELISA kit
(abcam, UK)& AR&sto] 4513t 6 well plate
o RAW 264.7 HAAIZEE 5 x 10° cells/well2 &
g 5 24417 82t 37 €, 5% CO; incubatoro]]
oFgal AlFth 24A17F §| CCGRT &% 25, 50,
100 % 200ug/mi7t H=% LPS (1ug/nf)<t FAlOl
A2]star wiekstict. wik F J5A= 13,000rpm
oA 158 ¢4 Eelsto] PGE, Aol AREsI3ILY.
Goat anti-mouse 1gG7} THEOIUE 96 well
plated] 4ZHE 5= HZ 7} wello] 7ottt
PGE, alkaline phosphate conjugate® 50u37}
3t ¥ PGE, antibodyE 50u 7Foto] A2004] 2
ATt &9t HRSAIF. ¥ & 1 x wash bufferg
ARgsto] 2 - 33] AJA3t F PnPP substrateE 200

W A7} S B 2oNH 458 W F 450mel &
Beg Ze

7. 8434

AOIEZI2I9] mRNA &d £F

RAW 264.7 HAAIZA 9 CCGRT7} 2t
iNOS, NF-«B, IL-1e, 1L-18 18|31 IL-6 &d
A AL 2RI517| Al realtime PCR 4 Z¢)

319t} 6 well plateo] 5 x 10° cells/well& B3
ok F 24417 52t 37C, 5% CO; incubatorolA] QF
ASIAATE. 24417 H CCGRT FF 5%7t 25, 50,
100 % 200ug/mi7t H=% LPS (1ug/mf)2 SAI°0
Ag)stal vigatHct. 24A17F § Trizol reagent

(Ambion, USA)E Argsto] RNAE &39I &
£5 RNAE diethyl (DEPC
treated-water; Sigma, USA)Z -&3foto] AR&-5}%
1, cDNA &4 kit (Revetra ACE-a-; Toyobo,
Japan)E 53l total RNA (2u)2.E cDNAE T4
sto] ARSI DNA 4 & F7d4E9 4
9] %k Tagman master mix (Thermo fisher,
USA) 10ul, B 44, primer 1u, cDNA 5uE
S3gksto] iNOS, NF-4B, IL-1e, IL-18, 1L-6& 4
AZEOR §AAE mRNARAC] ARg5Hgct AFo]
AMEE probeS2 Table 207 YeRiTh

pyrocarbonate

8. DPPH radical A5 &H

DPPH radical 2752 &7d5P7] s A=<t
DPPH assay< AAIsI3E 96 well plate] CCGRT
£ 25, 50, 100 ¥ 200ug/m®] H=Z MeOH
(Methanol)ol 34Jsle] 100u# Azlskal, DPPH
(250um) -89 100ut-& Aforict. A2ofx W Ak
Shal 304 WRSAIXD
o 520melA =S =45199} Positive control
2 ascorbic acid (200um)S ARE5F3Tk

% microplate reader2 ARES}

9. SAIXz

A AIE= SPSS 12.0 version (SPSS Inc,
Chicago, IL, USA) T2 13 o|835}9icth HE §|
olElE B¢ + EFWAE HAIGIYY, CCGRTY
2 W] ST FATH B2 59 i
t-test (independent t-test)& Boto] v E45}

Table 2. Gene Name and Assay ID Number in Realtime PCR Analysis

Symbol Gene name Assay ID
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915_g1
iNOS Inducible nitic oxide synase Mm00440502_m1
IL-1e Interleukin 1 alpha Mm00439620_m1
1L-18 Interleukin 1 beta Mm004344228 m1
IL-6 Interleukin 6 Mm00446190_m1
NF-«B Nfkb1 Mm00476361_ml
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gtk AlR9] BT 77k 25, 50, 100 ¥ 200ug/nl
A2 PZ gE dxat Hwslth

n. z o

1. M2 MEE

CCGRTZ 22} 25, 50, 100 & 200ug/ml2] 5%
2 uiFet RAW 264.7 tiAM| 2] 28-S FEsH
23}, controll BISHA 96.86 £ 5.62%, 95.56
+ 3.42%, 99.15 + 4.62% 2 104.4 + 3.45%=
yepttt olgfst A3, CCGRTE 25, 50, 100 ¥
200ug/mis = HolA RAW 264.7 thRIAEA
BATHoRE [ofobA] EAo] gleZ FIsigitt

(p»0.05)(Fig. 1).
15 I 50 I 100 I 200

CCGRT(ug/mL)

Cell viability(%)

control

Fig. 1. Effect of Changchulgeumryeontang (CCGRT)
on the Toxicity of RAW 264.7 Cells.

Control: untreated group; 25, 50, 100, 200: treated with
various concentrations of CCGRT (ug/mf). values are
represented to the mean * SD.

2. NOYgo Dxl= I

AZoJA9] NO AAol digt
CCGRTY| Asiazts 4ottt LPS @ A2t
9] NO BAE2 389.71 + 9.35%% 271519t
ShH LPS9F CCGRTE 25, 50, 100 E 200ug/mi<]
SEE et FollA= 364.27 £ 6.75%, 335.31
+ 13.2%, 326.6 + 5.65% % 294.69 + 7%= .
Bht LPS A2jto] Hlot] 5= ofEH 07 Z4Aste

RAW 264.7 th4]

FEFIREInE) F280 At 2 AT ol v 9%
HFig. 2).

500
g 400
C
.0
g 300
3
=
5]
& 200
]
< 0

0
control LPS lDD IDD

LPS

CCGRT(pg/mL)

Fig. 2. Effect of CCGRT the NO Production in

RAW264.7 cells.
control: untreated group; LPS: treated with LPS (1ug/mi);
25, 50, 100 and 200: treated with LPS and CCGRT (ug/mf).
Values are relative to the control. *p < 0.05 indicate a
significant different from the LPS.

3. PGE, ‘4d ol =1t

CCGRT9] NO 4/ Adfe= st & & o
Z % vi7iAIQ] PGE2] A3 A S5 H71oH
t} LPSE ¥Zo] SE% RAW 264.7 thAA|Zo]A
PGE9] 4ol S7Fehe %J‘cﬂ%‘;ﬁk LPS A &

oA PGE,Y Bk 602.22 + 2.907pg/mZE &7}
Skt S CCGRT (25, 50, 100 2 200ug/mf) A
2|24 PGE, BEE 594.5 + 5.34, 592.78 +

700

500 + =
500
00
300 +

200 -

PGE; (pg/mL)

100 r

0

control LPs 25 50 100 200
LPS - + + + + +

CCaRT(ug/mL)

Fig. 3. Effect of CCGRT the PGE2 Production in

RAW 264.7 cells.
Control: untreated group; LPS: treated with LPS (1ug/mf);
25, 50, 100 and 200: treated with LPS and CCGRT(25, 50,
100 and 200ug/mf). Values are relative to the control. *p <
0.05 indicate a significant different from the LPS.
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2.12, 564.78 + 0.39 ¥ 498.78 + 4.64pg/mlC=
Ueht CCGRT+= LPSE R=H PGE9] 440l &
£ ooz oEe & & UkFig. 3)

4. iINOS, NF-«B, IL-1a, IL-18 d2|11 IL-6
o] mRNA &0 Ojxl= S

CCGRT7} LPSE §&% RAW264.7 thAA|=

(A) 10
< 100
E
3 § a0 - * *
g s
2B L
= § 60
Z g
k- § a0 f % .
-
20
o
control LPS 25 30 100 200
LPS - + + + + +
CCGRT(pg/mL)
(C) 120
‘zf 100
[y ® ®
E & *
s & 80 *
- 2
0 w
= § 60
e =
i
5§
K] 40
[
-
20 r

control LPS 25 50 100 200
LPS - + + + + +
CCGRT(pg/mL)
(E) 120
< 100 |
g . *
E £ gt ¥ .
-
t o "
£z 2
E8 |
W
@
20 |
0

control LPS 25 50 100 200
5 - + + + + +
CCGRT(ug/mL)

—_

A 7= iNOS, NF-¢B, IL-1e, IL-18 18] IL-6
9] mRNAYE 835 EA46i3ith. INOS, NF-«B,
[L-1e, IL-18 and IL-69] ©&L LPS A7] 23} H]
WolHE W x oEHoz FhAdhs Ae st

ek Wb CCGRTe d5miiEd Hd AsiE

=1 sld= =L oo .
B FEF 85°] U= UERHFig. 4).
B) 120
2 wof *
% -~
g
w E 80 [ * i #
£ 8
3% e |
@ 5
£
£ § |
L]
4
0 |
0
control  LPS 25 50 100 200
LPS - + + + + +
CCGRT(pg/mL)
(©) 120
< 100 +
¥ g *
E< wt
© 0
- *
PR *
2 g- ®
5
5% g0t
14
20 r
0
control  LPS 25 50 100 200
LPS - + + + + +
CCGRT(ug/mL)
Fig. 4. Effect of CCGRT on LPS-induced

iNOS, NF-«B, IL-1a, IL-18 and IL-6
mRNA Expressions in RAW 264.7
Macrophage Cells.

LPS: treated with LPS (1ug/mf); 25, 50, 100 and 200ug/m(:
treated with various concentrations of CCGRT with LPS
(1ug/mf). Values are relative to the control. *p < 0.05
indicate a significant different from the LPS.
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5. DPPH radical A&

CCGRTY 93t free radical 2A%S &3l 3
Akl a5 doti 7] Yste] DPPH assays 535}
%t} E3F CCGRTE 25, 50, 100 % 200ug/mi2]
5k HRZ Aet FoA= DPPH free radical &
Aso] 8.156 * 0.14%, 27.33 + 1.01%, 46.853
+ 1.35% 9 72.532 + 2.69%% UERHTh olst
23 CCGRTY &&= &4l free radical £A%
gl & 4= AUSITKFig. 5).

60
3: I I l
25 50 100 200

contro! Ascorbic

filo

Scavenging activity(%a)

CCGRT{ug/mL)

Fig. 5. DPPH Free Radical Scavenging Capability
of Extract.

Ascorbic: treated with ascorbic acid (200um). 25, 50, 100
and 200ug/ml: treated with various concentrations of
CCGRT.

v. 1 #

7 A5 YA 2A 0| ETEEoly 35t &
A, Al A9 5 olmet 7184 #apt 715 o, o]
of 3l ol o= A=E thget 28 7]Ko] H=A
DotE]= %50] Wojzkgolt). ol2gt w2 ti4]
A2 (macrophage)olAl F==E WYRRSOA 7}
A Fa3 dkgog A Y. JF ukgolA F
3%t 932 3= nuclear transcription factor-
kappa B(NF-¢B)i= TH3E Al|E7IQ] & 24
k= AL IRl NF-4BE & ko Eoj7t A
ARIAIZA] 2k8519 interleukin-6 ([L-6), interleukin-
le (IL-1ae), interleukin-18 (L-18) 5 |5

>,

Oll

BRI 2220 st 3 9% 0l v oY
cytokineg A5t pitric oxide (NO),
prostaglandin E; (PGE»S} 22 thafzt A3/ Hf
heEdEso] /et

FAACRE AHEH NO= AW Bo] 75, 4%
D75, A=A, 28y 59 03t B9l
< 7KL gloH, 3FR
oxide synthase (nNOS), endothelial nitric oxide
synthase (eNOS), inducible nitric oxide
synthase (iNOS)°ll 9J&f 3+ =1, °]5 NOS &
iINOS©|| 9J2k NO A3/do] Ao @won] oj= 1
JHoz s Z8g FH?. INOSE 9% AL
o AN 5 TRt AlEolA ddEo] thek
9] NOE AAketetal Huslw 9ok, PGEy= B
o] s} gt Hol FiHde w0l SR |
M| ZEo] olA o But ol]g} [[-69} 2 I
A AolE71919] BHIE 2AZIHY,

Ayskela ARSh §RE-2 A WellA Bagt oldA|
To= Flol BAfle] dojur o] IAolA 4
Aot SYAAS WA 3].1-1;1]15 AL HALA
Ql thAoIM e A PR AE 7|5 RA
of Ba3t FFo|ARt S Holt seHEAo] Higt
E, AEHA, HTE 5o ofsta] Aol S5
U AAALEY 7]50] ofblE= e Skt
Al 388 ZFetA wh3sto] Aot 2o &
AFg 7RRITHY. et AdAtao] ofat Al 9] 279
X429l 24 DNA A7, gl Baj'®, ol
54 &4, 40, w58 2 =, &
‘dAtae NF-¢BE B/43HAA o2 2A94 iNOS,
[L-1 221 [L-6 59 d%F SAEEES 37
S,

of3t Z7gol sl thyRt T A Aol &
El=d, A A9 AElkE QIS ofEwd mji
o T, HRE 5 TRt v A5 Aol
S7FetaL QLA FAS A Ao IRt 4 A
R ol gt &9k A(well-being) w217+ &
AL Sl FA0l whet o) HR|of EAAA AA

NOSSQ! neuronal nitric

=
=
o
=
Q

Eiﬂ

X

Sk

(0]
OO
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-

50| = Aot 2 9 I FEe 2= AR
=3 52 AdEolH dAolM = A 2

Al o]FoiA| 2L Ui,
£ AolA AR AEaHR (B ES) T
o A (RKEE)] 5o = A Fof 5t
UE M= ZEEh), Ta@ES), TG, 5%
(KB, AARE), TrolPE), AT ), STHTHR,
S ERD, 2GR, B50hE), dxHE), 1
(1% o2 FAd=]o] qlom, “IREERA )2t ot
Aol WET 22 (LR D 4B Sol F& Alo]
of FeoR Qo HG A WY A| H71E HEst
I HEE Bohfo] 29A71E 28-g 7y
T3 A FolA FOFOE AMEEE &2 v &
Ho| oJsf 49 L kst B LS 2= Aow
AFEer, FFe & 5] LPSE S T4
AIZ9] cytokined} FF UAF S FYoHA A
3 By, gL o] 50| gy ANE, 4
50| FAS}t B4 aWE Hudh v Qo E3 =
I, FAE Z INOS A4 oA 5o& At
3} &%50] kg0l HuEglon® A48 7 5P
o] Qg £ AAE B3 348 ool FE &Y
7} go] wEAL, #x E§ uh 509 Ao)A]
NOA/ol = 1A FEF B3P/t ok Hare
B} Qlch ojQlow A AL Pt D FAksE TP,

ol

]_

=

O.?.}.’;
rlo

X 1o

ool

o) F3 HFEudTS 2 FE2 vIEH @
o, Tt Pt A 55 7K o dAlER A
Hol L & 4 o, @A) olet st 24

o

olo] AA= CCGRTY FHF E 43}t ats
dotr7] YsiA] AE FEE| vAl= T, Akt
Aol mlAE FF, NOAAC vAl= ¥, PGE;
A4, realtime PCRE &3t iNOS, NF-«B, IL-1a,
IL-18 ¥ IL-6 mRNA Z&3F 5| dis] A¥steict.

Aol A CCGRTY Alx=4 H7ME 96l
RAW 264.7 tAA12E9] &S S755I30th RAW
264.7 HAAZS] BEE Z7golA CCGRT 25, 50,
100 ¥ 200ug/nls% B2 Aet 23} BF g2
I} vlwsto] Al Bl Fogt &ol7h gtk
(Fig. 1). W2t CCGRTE 200ug/ml] %74
RAW 264.7 tiAA| oA BASF 0= o3t 5/
o] gl&s FRISHATHpP(0.05).

CCGRTY] @935 e d5t7] flstd NO A
43, PGE, A4 & a3ts AT NO A
/3 AdA3t LPSE AEgh 2 2wl HlsiA] &
oJstAl  F7IFAL (p<0.05), CCGRT 200ug/mi+=
LPSAE] w3 HlwotghE o <F 35% rAsigltt
(Fig. 2). PGE;2] A4 T3 CCGRTE LPS A &
off vlahAl <F 19% FrAotcHFig. 3).

Y] AME 7122 stef NO9| B4 A8f 7]%&
Lot 7] A3t realtime PCRE 351t} INOS,
NF-«B, IL-1a, IL-18 ¥ IL-6 mRNAZES &4
3t A7} INOS HAAAE NO2| A oA} FAKsH
A 23loH, NO9 A49Al= INOSY UaA]
ol 719lste] Uehd AUS & 4 YUSith NF-«B,
IL-1a, IL-18 I3 IL-69] &d2 E3t 5= o9&
Ho= Aok A ERIsHITKFig. 4).

CCGRTY] it} a3ks 453171 9isted, DPPH
A7 S ZARIILE £ Ao|AE DPPHAI%RS:
ARE3t] CCGRTE 25, 50, 100 ¥ 200ug/ml 5=
H2 et gvE 43 43, CCGRTY Bk 9
EH0T g2 WIS Ho| FAS At Hold A
< ZRlolthFig. 5).

ol49] Z¥= CCGRT7} LPS f=4 ¥5 Zdo
oA FES &It U9, ESF DPPH 44 24
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< B9 A EPt U FRloteltt. whetA
CCGRTE ¥ 34 Tx W A3 =% 2l

283 S Yg Aoz FeEy, 2 Adiie
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