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Abstract

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

Methods : We performed MMT assay to confirm the cytotoxicity of CPSGT. After inducing matrix
metalloproteinase-1(MMP-1) with tumor necrosis factor-a(TNF-e), we investigated mRNA expression and protein
secretion of MMP-1 by real-time RT-PCR and ELISA. In addition, we measured the protein expression of
mitogen-activated protein kinasesq(MAPKs) and transcription factors by western blot.

Results : CPSGT was not cytotoxic at 25-800ug/m{. The mRNA expression and protein secretion of MMP-1
decreased when treated with CPSGT. The protein expression of p-ERK, p-JNK, p-p38 was decreased by CPSGT.
In addition, the protein expression of p-c-jun and p-NF-«B, which are transcription factors, were also decreased.

Conclusion : This suggests that CPSGT can inhibit MMP-1 and thus be a potential anti-aging substance.
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t}. J% tumor necrosis factor-e(TNF-a)= 834
APIEFIQl & SPE matrix metallo-proteinases
(MMPs)E EXSIAA extracellular matrix(ECM) 4
Ho| Balg fislel 1wols 7R, Au)o]
ECM & tiF-2 type 1 E=HlOo= o]FofA] Qi &
2HS] HA| 4L Aot osh = =2t
7 vjio] Jl} AR Fofgitt. 197] whzof =
2p9] 3 A 9 Fofle v eslet 2145 o] Qi

HEPoHA Tl Eofo] fojols 848 wF ZuE
Tdok= ECM TS Hofiols ek etk @At
2 9F 25719 £57F 4¥A 2, collagenase,
gelatinase, stromelysin 522 E&¥Et 15
MMP-1 2 ECM ] ti¥F=2g AR5k type 1 E2H
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HPEE TNF-@ 7} Q7F A-fopEoll s MMP-1-2 &
ERths A7t BUERItt oY, & a4 Aojgslel
0% 9E MMP-19) U 2He WB 15}0] %49
gk majolgky & 2= 9rk.
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Table 1. Contents of CPSGT

Herbal Pharmacognostic Name Weight
Name @
B Puerariae Radix 75

HA Angelicae Tenuisimae Radix 37.5

W Scutelariae Radix 37.5
AT Raphani Semen 18.75
R# Rhei Rhizoma 18.75
Hi Angelicae Dahuricae Radix  18.75
FHi Cimicifugae Rhizoma 18.75
i Platycodi Radix 18.75
Total 243.75
2. N2 HE

FHE SF4 2.000me] ¥ heating mantle
(MS-DM607, M-TOPS, Korea)}& ©]&sto] 100
A 4A7E B9t SE51990k Filter paper(Advantec,
Tokyo, Japan)& Rt thg, Z¥s%71(CH-9230
Flawil 1, BUCHI Switzerland)Z 7% 5=3519ict 2
AL FEoA 24A1E 59 WZAT] & B xSt

of AZET 17.9g2 AUk &L oF 14%3rt

3. ME H{ef

Hs68 Al*= American Type Culture Collection
(ATCOIA  F}dsto]  ARESHAH.  10%S]  FBS
(GenDEPOT, USA)2} 1% penicilin/streptomycin
(GenDEPOT, USA)2 3%t Dulbecco’'s Modified

Fagle Medium(DMEM, GenDEPO, USA)& ol-85f
37C, 5% CO, 2704 vioFs}aict.

4. MTT assay

CPSGTY] M =/3& B7IeP] 918l MTT assays
A5t Hs68  AIZE 96 well  plateo]
5x10%cells/well2 2351 B 24A)7F S9F Hioks}d
o} ASHS AASE & CPSGTE w2 Aot
2447k B2 viFSHITE. Smg/me] MTTE A5t 4
ARE BRE RESARD & ASdE AASKIH:
Dimethylsulfoxide(DMSO)E  ©l8slo] galA]7|L
spectrophotometer® 570mel S4EE S74oIct.

5. Real-time RT-PCR

CPSGT7F MMP-1 mRNA ®&o]| nj2l= ants ot
Q8] Y8l real-time RT-PCRS Y5t Hs68
AZZ 60m plated] 6x 10°cells/well & B33t 5 24
AZE B2t BiFsETt. 200, 400 2 800ug/ml2] S
CPSGTE Azt &, TNF-o5 Azloto] 24417 5
oF B3}, RNAE Trizol reagent(Ambion, USA)
£ ol&sio
(DEPC, Sigma, USA)Z &3A17]3Z, Nano Drop
2000(Thermo Fisher, USA)22 =¥ttt cDNA
= cDNA ¥4 kit(ReverTra ACE-a, Toyobo,
Japan)s ol&3lo] A5k cDNA®F Tagman
Fisher, USA)E ©l&3
real-time RT-PCR& ZFsiqich Aol ARt
probeS& Table 207 Yefich

FZ519tt.  Diethylpyrocarbonate

master mix(Thermo

Table 2. Gene Name and Assay ID Number in Real-time PCR Analysis

Symbol Gene Name Assay ID
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Hs02786624_gl
MMP-1 matrix metalloproteinases-1 Hs00899658_ml
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6. Western blotting

CPSGTS] MMP-1 %A AlSHIAZE SRI517] 9
Sff western blotting= Z13¥5}{tt. Hs68 AIZE 60mn
plated] 6x 10°cells/well2 B3t T 24417k 59t Hl}
F5IIT}. 200, 400 E 800ug/m2] HE& CPSGTS
HAE &, TNF-e5 15% &< A2/oigict. Halt™
protease and phosphatase inhibitor cocktail,
EDTA-free(Thermo Fisher, USA)S A7}5t RIPA
lysis extraction buffer(Thermo Fisher, USA)E ©]
8ol AEE Gl YR Siolth 2 o
BCA Protein Assay Kit(Thermo
Fisher, USA)Z A5, 5X SDS-PAGE loading
dye2 ¥ ¥ A7|¥s SI¥E  membrane©]
transferdstal 5% skim milk® blockingst &, 1A} &
AE AZste]  overnightdtHct.  Tris Buffered
Saline with Tween 20(TBST)L.E 33] A& & 22} &
AE 3ARE B2 Asi3itt. TBSTE 33] A|lH &
4 vrele slolslltt

=2 T v

22 Pierce”

7. Enzyme-linked immunosorbent assay
(ELISA)

CPSGT7F MMP-1 Td Euof| A= aits &
}I5P7] #fsf ELISAS 13311t Hs68 AEE 60m
plate®] 6x 10°cells/well& £33+ | 24417t S<t 1)
a3t 200, 400 2 800ug/mlS] == CPSGTE
A2t &, TNF-o5 Aefsto] 24417 53t Higstal
o}, S Blslo] MMP-1 human ELISA kit(GE
Healthcare Life Sciences, USA)2] A Xlof whz} Tha
Z Bn)gke =451t

o2 —1 0

8. 84 X2

E dlo]E= 33] vHEESIY AL student t-tests: B
o EAot. B+ EFHAE YERAoH BAA
|2 p0.052 FAst3tt
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. & it

1. ME =9 87t

Hs08 Ao CPSGTE s & A|2fslo] Al =4
< W71 A3t HE FEoA F540] g E]Isk
. oJof & 51 200, 400 2 800ug/ml2)] HEE Al

B2 AFtHFig. 1.
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Cell Viability(%)

Control 25 50 100 200 400 600 800

CPSGT (ug/m2)

Fig. 1. The Effects of CPSGT on Cell Viability
in Hs68 Cells

Control: untreated group: 25, 50, 100, 200, 400, 800:
treated with various concentrations of CPSGT(ug/mf)

2. MMP-1 mRNA o 3 HetE FH| 20l

Hs68 AlEolA CPSGTE A2l5te] TNF-e2 =%
MMP-19] mRNA & 2 chg %H] Si=
real-time RT-PCR ¥ ELISAS 53] RISt

TNF-o5 A2J3t 3} vlwst 23} MMP—H mRNA
W7} thilal BH) BE CPSGTE A2dlol et 7ha
1tk (Fig. 2).

3. MAPKs dIeMEZ= &0l

Hs68 A|zZof4] CPSGT Aol w2 MAPKs2] M4k
3} WSS E0ls}7] Y8l western blotting O &2 T2
@S ZRISIIH. TNF-0 & A23t o3} vlwsk 2t
p-ERK, p-JNK, p-p584 DPH-}V‘ o] CPSGTE A
23l w2k Kol A HassitkFig. 3).
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Fig. 2. The Effects of CPSGT on MMP-1 mRNA Expression and Secretion in TNF-a induced Hs68

Cells
(A) CPSGT inhibited TNF-e¢ induced MMP-1 mRNA expression. (B) CPSGT inhibited TNF-¢ induced
MMP-1 protein secretion. Forskolin was positive control. *p<0.05, significantly different from the
control. "p<0.05, significantly different from the TNF-a-treated condition.
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Fig. 3. The Effects of CPSGT on MAPKs Protein Expression in Hs68 Cells
(A) CPSGT inhibited the phosphorylation of MAPKs. (B) Data analyzed using image J. Forskolin was
positive control. *p<0.05, significantly different from the control. 'p<0.05, significantly different
from the TNF-e-treated condition.
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4, ™ARIX} AP-1 CHHHE S5

Jon

Hs68 Al2EoflA CPSGT AZlofl T c-jun®] Ak}
1S 8Q1817] I3l western blotting & Thlzl
@2 RIS TNF-e5 A=gh <2 v|wgt 2
p-c-jun®] ©Eld Weo] CPSGTE Aol wizt f
o) A HaehS ERISKICKFig. 4).

B

FO|

—

foh

5. MARQIXt NF-xB THHHE 2o

J

Hs68 AlEolA CPSGT A2joll @& NF-xB2] ¢4t
3} HolE ER1517] 8l western blotting @2 whildl
aH S BRIBIILE TNF-o S A2]et 3} vlwet At
p-NF-«B2] thijd Higlo] CPSGTE Azlglol wet &
g YA A4S ERIsIAKFig. 5).
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V. 1

2k

R 7P Felzo] At gt @744 821
TS 7] whizol] Al7He] S50 wE Wil w3t %

- 8Rlol| ofgt 9 kst dofuAl Het Aot
Aol ofsf A=l ECME Z2ll 9 dehAd 50
Z O]FolA Urt. EFHAE 1R AR FE Fofsh=
ol pzjoln] FeRle] g2 dul AqotAlze] 2
s 2d=l=d, Pl FuA S2Hlel gol Aot
T B3 F5o0] HAe). MMPse 24 g
B Y] oz AR ahwA AT AEMe
W2 0w IEnh s ek Aol T
Fo] Z7ete] 249 BAE fiest Hot. 15 S0t
AL 3 ] o MMP-10] oJsf &afigrt.

®)

p-c-jun/B-actin
(velative protein level)
e m b okl oL owoa s

Control TNF-a 200 400 800 forskolin

CPSGT (Mg/me)

Fig. 4. The Effects of CPSGT on p-c-jun Protein Expression in Hs68 Cells
(A) CPSGT inhibited the phosphorylation of c-jun. (B) Data analyzed using image ]. Forskolin was
positive control. *p<0.05, significantly different from the control. 'p<0.05, significantly different

from the TNF-a-treated condition.
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Fig. 5. The Effects of CPSGT on p—NF-«B Protein Expression in Hs68 Cells
(A) CPSGT inhibited the phosphorylation of NF-¢B. (B) Data analyzed using image J. Forskolin was
positive control. *p<0.05, significantly different from the control. p<0.05, significantly different

from the TNF-a-treated condition.
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MMP-1-2& ROtz BAF=S type I Sl
Hoslo] 55 fEgith MMP-19] Hae [1-14,
TNF-e9} 22 AASA4 AllE7IRI0) ol 71t
% TNF-e= A1 UlolA 49 Qs 82 R
Sto] MMPE] HARE Fiegith QAR = Thild %
% 3= MAPKSZ c-Jun N-terminal kinase(JNK),
extracellular signal-regulated kinase(ERK), p38%
=t 245k MAPKsE AP-19] 73991 c-jun
< Qulslstal BHafslol MMPS] AANE: ey,

TR (RESERIT)OlA B 1 K

R EA RS o) ARBRITRAL Fo] Slth
o ofoAl o] Wt (TSIl T
ity 0= Aol A AN AfEil, HE, Hi,
R, WGz 521 T S30] FSioH Hehtd
A SAO AN Bz, /NER 57T, e 52
S SHRt S 282 = Ao #eie] S4=0I
LrER ZJefiollA gigho] X&EA S, I, H, Kol
TZE]o] ko] SAEe] YA Fc?, ofefet ¥
212 I S, I, Hh, R 22 A MY ol
UAR7E £REHAM UERts A 75 Askz & 5
=t Aol ot It AAET. e
o 7 Fese B #Hcks AU B 34, B
I, THiRt fEAEshe ¥, MASks MR T, BTt
+ K, HtAEshe fifEC= F/d=o] figiots 54
of A iikgetE 280l &S 5T Ak ok
At B B o BuA, RS T ARSSH s
< ofidolaat gt 20 HQILE il Hakol
BEsto] H sauo] ALEo] Hehs 45| A
7|5 Aok 2480l tish 7ot s B iR 282 A
d ZA0% B 5 opo?,

A 715 Asld A B eokE Soks B
o] 3 Wik IAsh= RS Akt avie]
et A oul AREHAT Diae T,
DNA, T A2 59| HHAIS JAE EAIA dA 7]
5 Aofet leokE et e BolA et
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T AT T2 50 S B4 (oxygen free
radical)?} Z=HAl B8 4(collagenase)’} 7 ¥l
S5 @rlEy Sl 53] SIS Edficks 34 5
type | A Ed8fdl= collagenase(MMP-1)7} 7}
% Wol deiA Utk

iRl et A2 ArRe 38,
A AN, SF/AF Aol HAE 8D, F
el w3 AuF0, HEEY), lipase B4 A
4 A% A4, @F A4, UCP 1,2 &P, wgt?,
=20, AP 5o gis) Hag|giont, mjx sl
tigt A= QIR oo 2 Aol il
ks ajo] Wt AldY QI72V0] 7|HkS o] QIZH A
FroPAIZzolA JlitETES] T Fieslo] digt avks
Rl

B A7 TNF-¢2 MMP-1& f5ate] Izt As
opAf|azolA] CPSGT A2lof whg =F 3o} avs o
Q7] 9ol FP=9ict. CPSGT Aol w2 5=
AlZ 534S B7kel7] Yol MIT assays AAISIT
1 A3} CPSGT= #1591 800ug/mi7kA] AIX =4
< UERA] Q9cKFig. 1). J0f| wet o5l Ay
200, 400 2 800ug/nl®] FE I,

QR AdobAER] Hs68 AlzollA CPSGT7F TNF-a
E feE MMP-12 9Alsk=Al ERIsh] i
real-time RT-PCR¥} ELISAE Afslct. 11 23t
CPSGTE= MMP-1 mRNA 2&& =% 9&Ho= 7k
AL, e LS fold Al AAAZKFig. 2).

MAPKs= Al A%, AP 52 24ok= o $8%t
A3kZ 51 ERK, JNK, p38& UrolXich oy A&
obAIZoA TNF-e¢E #2J5HH ERK, JNK, p38°] &
AelEa ol MMP-19] ol S mjP.
CPSGT7} MAPKs 325 531 MMP-12 AISR=A]
ols7] Yall western blottinge A3oi¥ict. 1 4
3, CPSGTE Aol et p-ERK, p-JNK, p-p38
o] thiid ido] [old QA Hatke ERIsigitt
(Fig. 3).

AP-12 c-jun ¥ c-fosZ OJF0) HARIRFZA]

s

olo

AT
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MMP-19] XS Swstcha ZiA et c-fose Q1
7t mRolA P A= Gl gl wizell AP-1
O] 2 c-jun?] TA F7H= QI WA Ao
< 2ARIEE o, c-juns] B2 F7ksto] MMPY] |
o] FFE v o, c-fos?] AL WP} QIdck=
A77F BaEQepe?, 287] wo] MMP-19] AAL
S 315 PIsiAl= c-jund] TE Hep7t 583t
ohl & = Qlrh CPSGT7F c-juns] S AAlsH=A]
BRI Yol western blottings  RI¥st 2,
CPSGTE Aol et p-c-jun?] T wglo] 7+
4%hs ERISHITHFig. 4).

MMP2] HAR= AP-1, NF-4B2} 22 HARIAZ 2
3 At I5 NF-4BE RelA, RelB, p50 52&
o]Foixl E3HA=A] ERK % p389] QKRS F3f &
Aslelo] MMPS S350, CPSGT7H NF-£B9)
S Aok ERlslr] Y8l western blottingS
2133t A3}, CPSGTE Aol wet p-NF-¢B] &
o] 7h4she BRIsHITKFig. 5).
olde] Zi= CPSGT7F MAPKs/AP-1/NF-«B 7

TNF-¢2 9= MMP-19] 9&S oAgke:

QIRF=?1 mitogen-activated protein kinase kinase
(MEK), SAPK/ERK kinase(SEK)l| tfelr= 335 4]
T Qe 71 At 293 Aoz Azt

V.2 B

QI7F Ao 2] Hs68 AEolA CPSGTY] T%- &
ot avE st Ay ot 42 e Atk
1. Hs68 A|XollA CPSGTY] Al =4S slolst A},

25-800ug/ml F=ONA 43S HolA] ottt
2. Hs68 A|ZolA CPSGTE At w, MMP-1

ZH3] 9] 391 : wEiTES] wR Piest Ao it A7

o] mRNA ¥4 ¥ thild Buls SRlgh 3},
TNF-o5 A3t <2t Hlarste] MMP-19] mRNA
i e LR e g

3. Hs68 AlZoA CPSGTE A2J5193e o, MAPKsS]
ol WS SRISH A3t TNF-oE A3t <t
Hlwslo] ERK, JNK, p389] Wb} Z4-siqich

4. Hs68 Alxof|4 CPSGTE A2let9S W, p-c-jun
o] thild WS SRISH A3, TNF-o S A3t &
I} vlwste] QKIsE} 74t

5. Hs68 A|ZolA CPSGTE A2I513S w, p-NF-«B
o] child WS SRISH A} TNF-o 5 A3t &
I} vlwsle] QUISE} AT,

VI. ZAe 2

2 A= 202285 WS50] Ao AR
o] 2|YS o} L34 22pA-tst @Rt 2| Hg

Al ARe] AxI(2021RIS-001).
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