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Anti-oxidative Effect of Chungpyesagan-tang in IPS Induced RAW 264.7 Cells
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Abstract

Objectives : This study was conducted to confirm the anti-oxidative effect of Chungpyesagan-tang(CPSGT)
extract.

Methods : In this study, MTT assay was performed to confirm cell viability, and DPPH and ABTS were
performed to confirm radical scavenging ability. The ROS scavenging ability and the protective effect against
DNA damage were confirmed by 2,7-dichlorofluorescin  diacetate(DCF-DA) and 4',6-diamidino-2-
phenylindole(DAPI) staining and comet assay. mRNA expression of Heme oxygenase-1(HO-1) was measured by
real-time PCR, and expression of HO-1 and Kelch-like ECH-associated protein 1(Keapl) proteins was measured
by western blot.

Results : CPSGT was not cytotoxic at 50-400ug/ml. The radical scavenging activity was increased, and the ROS
scavenging activity and the protective effect against DNA damage were increased compared to the LPS-treated
group. The mRNA expression and protein expression of HO-1 were increased in a concentration-dependent
manner. The protein expression level of Keapl was decreased in a concentration-dependent manner.

Conclusion : This suggests that CPSGT has an antioxidant effect and can be used as a potential material for

skin diseases.
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52 TP, ROSE 3714 diAle B4 BAER
Ag2] ROS= Al AL 9 Al 4ls Ado] I
Zojnf Al E45 WA A Bt st &
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B0 Vol S2E]0] Q= B0l kS 7}
3 Aqos KA FFzawEsyEsEo] AXE &
A FPzfwsE s 0T IBRCRE oS o]
BEELEIT] St HE0 R BT HEWIOE o]F
oft}. BS BN XISl AJREO R THIAL B
o pao) 4L, I, B 5O AR HQIh Mk
gio] Aol Wt fao] AmElo] HEA s
A0 Bi0] ZAJol Affike, FHEERITIERE 2
o] Helt} #yollN HawEo R AREl= IS ol
U= “WEREE 08 71&sR=t], ol AAE 45t
L 8450 gl 314, = o 715As1e] 3
o8 B 4 opr QA 75Asks B ik &
A ARLE QI3 Al AEEATE DNA ARl chld
B3 2 52 FUsle] Ax 24 9 71sAsE &
Hsi= A3 GARE Zo] Qlo] Hol7lof|, ol
ARSI A & M Bl BT8R
—$% NIRRT Ao g AAE CPSGTo]
A} AP} Y ACE wakeiglth g AE7t
A CPSGTY] Z AT F3ke FF1 518/
Az &430] digt 25 TP, Aikay/ARRo] digh
Az 8% g, 4 34 oA 8% PuE &
I G FEGY lipase T4 Ad) L HAE 7
&, G AP0 tigt At e B sl BE
AT wlH[EE Aot} oof B ¢IT= RAW 264.
Azl CPSGT] Ak} Fajo] tiet frofet 2ue
A7lo] Hisk= o]t}

-
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1. 48 M=

CPSGTS @HMAX(Korea)ollA] 3] #4ES
ot} AxEULE ARRE o= ohg meF Tk
(Table 1).

25



YtoMIS T R 3tS]R] AR4E A4 (2021E 119)

Table 1. Contents of CPSGT

Iizr:;zl Pharmacognostic Name W?Sht
ER Puerariae Radix 75
p%N Angelicae Tenuisimae Radix 37.5
W Scutelariae Radix 37.5

HHET Raphani Semen 18.75
K Rhei Rhizoma 18.75
HiF Angelicae Dahuricae Radix 18.75
THii Cimicifugae Rhizoma 18.75
5 Platycodi Radix 18.75
Total 243.75

2. Nz H=

HIE FHT 209 A heating mantle
(MS-DM607, M-TOPS, Korea)= 100CIA 4 AlZk
B9 ZZ319itt. Filter paper® o735t H, 4% 5=

£ JB10M Ht & 54 Azl &
ol

AlRZ ARSI F2E2 17.9g2
oF 14%3ict.

ol,
=
E)lli

i

%9, r%
M

)

o o rfo

K
y
:

3. ME B

E A43Lo|A= American Type Culture Collection
(ATCOPIA 743 RAW 264.7 AIEE A-E319ITh
BiF Al 10%9] FBS(GenDEPO, USA)?H 1%
penicilin/streptomycin (GenDEPO, USA)}S X3t
Dulbecco’s Modified Fagle Medium(DMEM,
GenDEPO, USA) HiAE ©l-83ll 37C, 5% CO. 24
oA Higellal 718 0E Achuidsict

4, MTT assay

CPSGTY] ANl &g Z4E ol MIT assays
Zgolet. RAW 264.7 AZEE 96 well-plate©]
5% 10" cells/well7} H=5 100u¥ 53t F 37 T,
5% CO:. ZZ10IA 24417t B2F Bt A5de
AASITL CPSGTE 25, 50, 100, 200, 400ug/m2] 5

20

T2 100wd Afstal 24417 52t wigetoirt. 1
& MTTGmg/ml) S 1040 HZSIaL 4AIZF B2 WA
71 & AEHE AAsKL DMSOE ol8sto] A2 &
SAFL}. Bolst & spectrophotometerE -85
570me FBEE SHoIH

5. DPPH assay

CPSGTY] radical &A% &3 sl DPPH
assays AFolltt. SFFE ol8st] CPSGTY X
% %7150, 100, 200, 400ug/mi7} E== A X519
of. 277 wEoll A& 250mM9] DPPH 897
112 St 5 A2ox 9 Apeotal 308 53t 6t

ol

& % spectrophotometerE ©}-851%] 517mOllAl
i ol tRZoE  200me]
Ascorbic acid(Sigma, USA)E ARSIt

2gelc

6. ABTS assay

CPSGTY radical AA% &4& 913l ABTS assay
£ ATt 7mM 2,2-azino-bis(3-ethylbenzo-
thiazoline-6-sulfonic acid) diammonium salt®}
2.45mM potassium persulfateS Eg}al0] FAojlA
24A17F 59 HESSIGIH: doleZ BT F ABTS
|A9] & 3ol 0.7-0.8 Alel9] Fho] EHes 27
itk SFFE ol8stel CPSGTY & 57} 50,
100, 200, 400ug/m7t === AX3t &, ABTS &4
100w} 5= AlE 2005 Hol pekE 4294 30
£ 59 4kS & spectrophotometerE ©]-8519] 734
med FF=E S7FsI3ih ol tiETL2 & 200m2]
Ascorbic acid(Sigma, USA)E AR5}t

7. DCF-DA assay

CPSGTY ROS 44 w2 345l 98l
DCF-DAE AAoI3tt. RAW 2647 MZE 6
well-plate®] 5x10°cells/wello] H=Z E3F39t F
37C, 5% CO. ZZoNA 24AIKE 53t PHSPAIALE.



CPSGTY] 2% =7} 50, 100, 200, 400ug/mi7} =]
T lug/mfS) LPSe} BAlol A2star 24417t F2t vy
Jsigitt. o]% 10me] DCF-DAS Azt & 102 &
t HRSAIZ] F BgENES B9l FRlokirk

8. DAPI staining

RAW 2647 AEZE 6 well-plated] 3x10°
cells/wello] H=5 2521 5 37C, 5% CO. &7
A 24ARE E<E PFSPAIFH. CPSGTS] 2 =7t
50, 100, 200, 400ug/nl7} EEE 14g/ul2] LPSS} &
Alofl APlelar 24AF E9F HiFSI: 1ug/mle]
DAPIE AZfgt & 208 &< §ESAIX F methanol
2 13] A&sielct. PBSE H7IeE § @84S &
of Ik

9. Comet assay

RAW 2647 AEZE 6 well-plated] 3x10°
cells/wello] ==% £33t 5 37C, 5% CO. £71°]
A 24ARE SR PSP CPSGTS] #E &7t
50, 100, 200, 400ug/ni7} F=E 14g/n02] LPS} &
Alofl MZIStal 24A17F EF HigsIgitt. PBSE AlEE
AIASIL scraperg o5l $85I3ItE 487t 1x10
® cells/nl AIZE low melting agarose2} 1:10(v/v)
&2 238t F 5045 comet slide(Trevigen,
USA)ell Eoiqiet. 4Tl 3aAXl 5 lysis
solution® = 4TCoA 20% &< &) A2
A 208 B9t Alkali unwinding solution®] E7}
DNAZ unwinding AT 4C9 A7|95 traydl] &
Zo|=E 9 F 21VollA 30& 5% A7) d5st 7,
2542 23], 70% ethanolZ 13] Aot} &eto]
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TS 37ColA AZXSE 3 10042 SYBR green &
Hog 304 Bt WAkl FHRFE AlAslict BM
g gt AR F FFETEoRE Tkl

10. real-time RT-PCR

RAW 264.7 HZE 6 well-plated] 7x10°
cells/wello] =% £33t 5 37C, 5% CO. £71°|
A 24ARE <t PFSAZH. CPSGTE] 2 Bt
50, 100, 200, 400ug/ni7} == 1yg/ni®) LPSS} 5
Aol AZfsial 24A1%F Bt EiFSIITE  Trizol
reagent(Ambion, USA)E o]-85}o] RNAS F&3 &
diethylpyrocarbonate(DEPC
Sigma, USA)Z -&3l5tal Nano Drop 2000(Thermo
fisher, USA)2= o3t A RNA= cDNA
M4 kit(Revertra ACE-a-, Toyobo, Japan)= o&
3 cDNAZ 335ttt cDNAQF Tagman master
mix(Thermo fisher, USAYS Z3519] real-time
RT-PCR2 Xstoion, AAtog FAxpd s
< ZRlsIih. Ado AMEE probesd t ®O
LtHTable 2).

treated  water,

11. Western blotting

RAW 264.7 AZE 6 well-plated] 7x10°
cells/wello] H=5 £33t F 37C, 5% CO. &7
A 24417t B2% PESIAIZIEE CPSCTY 2 =7t
50, 100, 200, 400ug/nl7} FE2 14g/ui2] LPSS} &
Alof] HEstar 24A17F E3F HigsiSitE. 1 & RIPA
Lysis Extraction Buffer(Thermo fisher, USA)°l
Halt™ Protease and Phosphatase Inhibitor
Cocktail, EDTA-free(Thermo fisher, USA)S &7}

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

Symbol Gene name Assay ID
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915_g1
HO-1 heme oxygenase-1 Mm00516005_m1
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g §AZ ARSI AlEZE ESAXI F 4T,
12000rpm®] 27108 20% 52t YAt &
S HHEE  Pierce™ BCA Protein Assay
Kit(Thermo fisher, USA)E o|-&s}o] Aalict A
& BiAS 5X SDS-PAGE Loading dyes AM8-t
o] FMskE F A719%5 AFTE Gel&
2 transfer A71 F 5%2] skim milk® 1417+ B<F
blockinge A3§st & 12} YAZ overnight SFITh
Tris Buffered Saline with Tween 20(TBST)Z 5&
7HE0= 33] Mg H secondary antibodyS 34|
7k 5<%t AEolgitt. TBST= A& & Thlzo] Wi

membrane®.
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Fig. 1. The Effects of CPSGT on Cell Viability

in RAW 264.7 Cells

Control: untreated group; 25, 50, 100, 200, 400: treated
with various concentrations of CPSGT(ug/mf)
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A Az

Ay A= SPSS 12.0 version (SPSS Inc,
Chicago, IL, USA) il%‘f:_’._ 83199 RE go]
Bl 33 REESIGlY, Wat+ AR AL
CPSGTS] ghAkst i—l—]~— olslr] el student
t-testE &9l BlnL EAlSIIC

1. ME =9 87t

CPSGTZ 25, 50, 100, 200, 400ug/m2] s==
A2 RAW 264.7 AlRZojlA Al =4 B71E AT
3} RAW 264.7 A3zl CPSGTe] 25-400ug/ml®]
S HHoIA =40l flZ2 Ejlsto] & Aok
50-400ug/m0] FEZ A¥S NFsIHFig. 1).

2. DPPH % ABTS radical 2715 &4

CPSGTQ| radical £7%& %7] 95} DPPH %
ABTSZ AAJa19Ict. CPSGTE 50, 100, 200, 400ug/

me] FEZ M3 ), radical £7%0] 2
E#o= Z71519tkFig. 2).
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Fig. 2. The Effects of CPSGT on DPPH and ABTS Radical Scavenging
Control: untreated group. Positive control: 200 uM ascorbic acid (AC). 50, 100, 200, 400: treated with various
concentrations of CPSGT(ug/mf). (A) DPPH radical scavenging, (B) ABTS radical scavenging. (*p<0.05)
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Control

100 200 400

Fig. 3. The Effects of CPSGT on Intracellular ROS Generation in LPS-stimulated RAW 264.7 Cells
Control: untreated group. LPS: treated with LPS(1ug/mf): 50, 100, 200, 400: treated with various concentrations of
CPSGT(ug/mf) with LPS(1ug/nf)

Control

Fig. 4. Inhibition of DNA Damage by CPSGT in LPS-stimulated RAW 264.7 Cells.
Control: untreated group. LPS: treated with LPS(1yg/mf); 50, 100, 200 400: treated with various concentrations of
CPSGT(ug/mb) with LPS(1ug/mf).
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3. ROS A75 &4

DCF-DAZ o]-g3lo] LPSZ S=¥ RAW 264.7 Al
IZof|A CPSGTE] ROS &74%5-& =73t 23, LPS A
2t vl o, s ojEH o= Fgo A7t
71—/\0],011:](1:1g 3)

4. DAPI staining

olgslo] [PSE GEE RAW
264.7 NJEo|A] CPSGTS] DNA ¢4t st slEaS
275t 23}, LPSE Aefet iz} vlwsihE o,

% olExo Fge] Aplrl Z4assithFie 4).

DAPI staining

5. Comet assay

Comet assaye °l8dl LPSE H=¥ RAW
264.7 AJEollA CPSGTS] DNA &4l tigt 3152
4% 27}, LPSE Aot tixaa H|wsighE: o,
S gEHo= me| o7t ASITHFig. 5).

6. Real-time PCR

LPSZ A= RAW 264.7 A=A CPSGTO] digt
HO-19] mRNA H&%g SRIsigitt. LPSE A=gh
3} Hlwstod HO-1 R34 a2 400ug/ml] &%
oA S7FtitHFig. 6).
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Fig. 6. The Effects of CPSGT on HO-1 mRNA Ex-
pression in LPS-induced RAW 264.7 Cells.

Control: untreated group. LPS: treated with LPS(1ug/md):
50, 100, 200, 400: treated with various concentrations
of CPSGT(ug/ml) with LPS(1ug/mf). (*p<0.05)

=

Control

Fig. 5. Inhibition of DNA Damage by CPSGT in LPS-stimulated RAW 264.7 Cells.
Control: untreated group. LPS: treated with LPS(1ug/mf); 50, 100, 200, 400: treated with various concentrations of

CPSGT(ug/ml) with LPS(1g/mf)
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7. Western blotting

LPSZ =% RAW 264.7 AlEoA] CPSGTO]l thgt
Keapl®t HO-19] &S FRIsIitt PSS A2
ot 2} H| WSS o], B 9jEZ 07 Keapl9 &
Fo] A3l HO-19] o] S7lslicKFig. 7).

X}
=

V.

=l

2 Atee BA B2 gAY Feje] At Ao
RS o|FA] g2 A= 7}1] BolAsl FRIES &4
Sk Z19%, 0,7 - OH 62 XFRIth &4 4lhe
AR BF Alo] Fplom %“JEI% o= A A3
o= AAETHY. T4 Abde BPgsl HhgAde
7] vjRo] slu} Azl DNA, 49 59| EAS
& S % U, 0] T AslE ol 7

—

(A)
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AeAe] gt A7t S7kekal et Akl ARt
2o HA A} o FAeHAl= e 7F
7 g ol 8= Sl= A AH|RE phenolic
compound24] QIF IER! butylated hydro-
xyanisole(BHA), butylated hydroxytoluene(BHT)
5ol A Utk ST o5 T A3 Al 549
fraf/de] HefEle] QAo Fafistal Fitsko] FHofjt
A FAlA] gt Balo] AR UpEY),
CPSGT- (REE D) Vo] S2E]o] Qb A
Yol K 71t AOE KA IFZaviaEEs
o] B Y A AHOIA A AA =, o] (G
PR OoIRE iEiRRelee SHE A
02 AMRE|QIT. AR AL RIE H
RZRIT S ok, o] i@sholA] ekl
Bt =lo] Aol HIOoR BURTHAIR} BT AIR
o]SolZIt}. Hyi HARE X/AJ5taL o] Y= AH

Keapl

-

HO-1

Control LPS

(B)

50
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CPSGT (py/ne)

e
=

Bk e te
S th S

HO-1/ p-actin
(Relative Protein Level)
I

-
=

=

LPS 50

Control

100 200
CPSGT (uo/ne)

400

Keapl/ [-actin
(Relative Protein Level)

LPS 50 100 200

CPSCT (ug/ng)

Control

400

Fig. 7. The Effects of CPSGT on HO-1 Protein Expressions in LPS-induced RAW 264.7 Cells.

Control: untreated group. LPS: treated with LPS(1yg/mf); 50, 100, 200, 400: treated with various concentrations of
CPSGT(ug/ml) with LPS(1ug/mf). (A) protein expression level, (B) HO-1, Keapl protein level was proved by image J.

Values are relative to the control. (*p{0.05)
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O AV, TR, N RES) AL IE B M R
B, %, SERVESGRE, W) SRS BT K
S digho] Aol wet fao] AnEo] KT
wulslol] AfHighE FOSESTTIEE BOE, DA,
EERS, WA BICHE. o] =
Skt~ LiFK, S5 So oJsiol
Witk ol whet ChRgks, EHER 59 24
op/|sh= #ho] HAst, #io] X|4go] wet fifasto]
VEWGREIEC) ST RSB, IR, (B 5
9] 3L oVIske Kt SR sk Aos
Heph (i) Vol e oleh e ela it
O #oll A HAOE ANPHLS S HHES 18
3o} ‘ehiERHE O = 71&Sa Ik ByEolA Kk
o 29| BE]A 718 P A9 fao] FEHEEIO] 7%
i) 7)%50] MHFo A5} He 3, = A
7VsAs}e] IO & 4= e, oje} 7o ol
TVsAfst IS T ke B AAE Qls) SdE
ARk AEH AT} A1 -3ERE RNA ARE DNA 4kt
52 opylslo] AlE I ¢ Esp} Lo s us)
L 223 QAR ZHo] Qlo] HQIth olof o]
AMEE AHEo] sl aapl S How A7els
T, % CHEE BGbs AR 8 1
R FUKBA (Bl 1518 R RRswp Y o
2 HEC] HpEEC S oAz A CPSGTo] &
Asl Gl Qle Aos S os weksiglth T1e
U CPSGTo] ot 2 4 53k 3471 539, %
5 gojo] BT, H5d 2410, 518 /A
A &40l tidt e &9, Aska/AeERel Hidt
A 2% a0, i 37 oA 28Y, J9% &
I G FEIY lipase A A L AE 7
% 4 A4, UCP 1,2 @Po] 9oy, gislel o
3 A7 w]u|g Aol gl ofof) & giollA LPS
2 ROSZ §5o] RAW 264.7 A|Zo)A CPSGT #
2o W& Rk avs Hrsigh

B8 CPSGT Aol mfe AlE B2e-2 3715
Q5 MTT assayE 2SI 1 23} CPSGT+=
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2 5591 400ug/ml2) HEME 87.37%2] HEES
Helons AEZ=4de YAl ok22 ERlskitt
(Fig. 1). of2bA o)) AR 50-400ug/ml0] FE2
APt CPSGTY radical £&46<2 ERIsk| 9
] DPPH, ABTS assays <ottt 11 23}, DPPH
= 400ug/ml FEOA 74.96%] AA5S, ABTS=
400ug/ml S=ONA 38.55%Y] AAsS HoH =
ot 5% 9&Z 02 radical &7%5°] F7IFS 115t
ArkFig. 2). WA Lipopolysaccharide(LPS)=
JFSAT o] FRAEOR Toll-like receptor
4(TLR4)el Zkslo] of2] Al MY H2E Lot
o A= vES] Aol WRSoke AR EE
9] a3t uj7iE ROSE A/datal W&E3PY. ROS
275E ERIsP] 98 LPSE ROSE R=d &
DCF-DAE Zl¥otglch. LPS Azt H]asioq
CPSGT= Azjlo] we} = 220 FFo] A7
7¢ 4519 Fig. 3).

FE2 g 9 QR Edo] 9Jsf AlEe] DNA
7b &40 DNA 42 Al APES do7]i &
Holg et &= Qlrh. ROSE DNA THHSHE: S7HA]
DNA &/F& o7y, A= #J2skd DNA
$S 29 S Alrke A77h BaEgdePtY. Lpse
ROSE f=sto] DNA 42 doXl §, CPSGTE
A2fsial LSt Hlwsto] DNA &4of tigt 23 &
9] 7R5A3E ERIEIith 11 A}, DAPI staining
LPS<:a} H]isl] CPSGTE Aefolie uf 349 ¥
717} 24019t Fig. 4). Comet assay= LPSw} H
wslo] CPSGTE AEslgke wf A2ej9] Zol7} H4xst
AcHFig. 5).

Al wo] i} a4 deFl HO-12 A=sie
A& Ak AEHIAE Wofsh= A%t 714 $9 5t
uolck HO-12 ARBH AEHAS Rk A=
ofsf| = Al W] 42kl - AAISH=H|
71o3tt}. HO-12 A9 AAF 9A4RR1 Nuclear factor
erythroid-2-related factor 2(Nrf2) o 2Js]] A§4do]
FrEE Aog A ok Nrf2= Keapld} A%
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sto] Az o] EAfstrt A5 2l KeaplolAd 1
£%]o] HoZ o]F3f Antioxidant reactive element
(ARE)ell Zgsto] At 8491 HO-1, NAD(P)H:
quinone oxidoreductase(NQO1) 59| ¥dS =4
St} O5 HO-12 AR &4 2 A2E 434
712t F83% 9 oh= A et g=A 9l
q36-39)'

HO-1& LPSZ =gt & CPSGTE BE= A7
Sto] mRNA 9 ohigo] Hasks gRlsigith. 1 2
5= 9EHOFE HO-19 mRNA &gl S7tet
AckFig. 6). Keapl THRo] HHATRS 7HASIH T,
HO-1 ©Hld Wad=ke S716llckFig. 7). olE &3l
CPSGTY] st Adts Rlsioltt. FF CPSGTE
o83t HO-19] %A} QIRRQI Nrf2 st & thE 3
Akl G491 NQO19f| Higt F7H4Ql 57 F e A
o5 AYziEch

V.2 B

H dPofA= LPSE SEE RAW 264.7 AlFEoflA]
CPSGTY] Mzt a3ts Aollor theat 22 2
2 A9tk
1. CPSGTE Aol o so] I AlxE =4
I3t A3} 25-400ug/mioA E4Jo] S-S 9l
St

2. CPSGTE Ast9kS Wl ol TE radical 471
5S ERIgH A3t DPPH ¥ ABTSOIA 5= 9j=4
907 radical £745°] Z7150H

3. CPSGTE Aol o 5o wE ROS &7s
= SISt A¥} LPSE At < Hlsto] CPSGT
9] Bt 7Kkl wet g% F=rt AAgich

4. CPSGTE Aol il wkol =2 DNA &/
et Al B5 g3E SR1gh Axt LPSE AEdt o
I} vlwsto] s SR oR FPA|7E AT

5. CPSGTE A6l o 550l =& DNA &30l

Hws] €] 391 : LPSE =8 RAW 264.7 AlEolA i) Alst aat

ik Al 25 53K 2RI A} LPSE et &

I} vl sk oEH o= we] Zolrt At
6. CPSGTE Aol wf s%=o] @& HO-19

mRNA HAFS SISt A7} LPSE At vt

Hlwele] F olEH o Wgo] Frtelirt
7. CPSGTE A&sigte W &%) & HO-19] &
W RS SRIg A3} LPSE A2eh ot vl
ofo] B ojEog Wdgo] F7kolit

VI. ZARel 2
£ A= 20219% Aol ofsis4l 219 AL
of o5l XM= R
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