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Regulation of chlorogenic acid on ERK signal pathway in photoaging ESF-1 cells

WANG Ye-qiu, CHEN Qiao-yun, LI Jian-min, ZHANG Ning
Heilongjiang University of Chinese Medicine, Jiamusi 154007, China

Abstract: Objective To investigate the regulation of chlorogenic acid on ERK signal pathway and the protection of chlorogenic
acid on photoaging ESF-1 cells. Methods The model of photoaging ESF-1 was established by irradiating of ultraviolet light (20
J/em?). The chlorogenic acid at different concentration was used for photoaging cell. The SOD and GSH-Px activities, and MDA
content were assayed by hydroxylamine, colorimetric and TBA method, respectively. The mRNA expression levels of ERK1,
ERK2, MMP-1, and TIMP-1 were determined by RT-PCR, the protein expression of p-ERK1/2 was determined by Western
blotting assay and the secretion levels of MMP-1 and TIMP-1 of cultured ESF-1 cells were detected by ELISA. Results After the
UVA irradiation, the activities of SOD and GSH-Px, the mRNA expression level of TIMP-1, and the content of TIMP-1 were
decreased, the contents of MDA, p-ERK1/2 and MMP-1, the mRNA expression levels of ERK1, ERK2, and MMP-1 were
increased (P < 0.01). The above changes were inhibited by 10.0 and 1.0 pmol/L chlorogenic acid to improve the injury of ESF-1
cells (P <0.05,0.01). Conclusion The chlorogenic acid could regulate ERK signal pathway and inhibit the injury of ESF-1 cells
by UVA.
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W (MDA A& (M@ TRA D,
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& PCRYHAM G, HIERENZ51Y). BiiE
B PR EERZ . N, NP B0 4 Bk fiZ - SDS. Tris
ETAEY TR (R FRAF]], Western % IP 4
JHIZ4f# . PMSE. 1 mol/L Tris-HCl (pH 6.8). 1.5
mol/L Tris-HCI (pH 8.8). TEMED. SDS-PAGE &[]
FREGE MR (53O, BRI BCL b2 kot &. 2
e ARG PVDF Il CGE A KA ARMIFIN,
T PR A 22 SR s A B 11 172 A B-actin LA (A
ZHO. FPiR 1gG ALt R AR EMH ARG A
HD, IR EEEMNE 1 (MMP-1) ELISA &7 &
SR 4R s A RNHEIR T 1 (TIMP-1) ELISA X7
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HE=98%, BB EWREARAFD.
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16G—C B iy VR B bl (B S2 R EAER ),
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DYY—10C B4k LY. DYCP—31DN Z/K-F-H
KA~ DYCZ—24DN HHijk{. DYCZ—40B #l%%
EFIRA (BT /N—{X#%) ), Champ Gel5000 7Y
BIRBAEFR S AL FEaNA R A D .
2 HiE
2.1 ZHECH

T I R0 A ISR SRR KT 10 pmol/L i
X} ESF-1 4 =B 8k, it DAAS S0 28 S R I
DMEM ¥iF=i, modlem. H K (10.06 1.0.
0.1 umol/L) 3 NS, i pH {H>4 7.0, 0.22 um %
FLUE M IE I B P
2.2 ESF-1 {ApaaikspEsR

ESF-1 4IMESH 10%004- M%) DMEM 1
FeH, 37 C. 5% CO,. MIFIGSE 440 R 5%,
HOG HA= A B0 B LU v AL, I 1X
10%/mL 50T 6 fLB. 5X 10YmL BT 96 LR
2.3 {HREYCE BB AEH]E

96 fLAI 6 FLIAN I gk 224557 24 h, 75307
B, A8 20 Jem® 19 UVA BRI 40, X B ZH B4R
RN, AT AN AT . SRR HE S A
B (Jem®) =HUFREE (W/em?) X BESITE (s),
SR G I R R B3 8.33 mW/em?, U
i) A 2 400 s,
24 THHERAYTE

FERP T FLAR N () 40 S BE AL 23 S 0 HEZH, A
H, SRR B G EA . T IRA R T
DMEM }; 78385 7%, MR 40 i %, T DMEM £ 7%
WETE 24 h o, A% “2.37 T VERAT SR AN IR
S, M DMEM R FR 4k a4 5%, 2% 508 =
KA ELL40 fu4s T DMEM 553835595 24 h )5, 4%
H“2.37 T VLT R AN RIS, 45 T S AN R
JE (10.0. 1.0, 0.1 pmol/L) £¢JRFR[) DMEM £%
FEMAR BB 5%
2.5 #AAEt SOD. GSH-Px &1EF1 MDA U E

452 24 h Ja e 6 FLARCh #4140 i, H¥A PBS
THUE 2 I, AR, A R & U W A
il SOD. GSH-Px 7 PEFI MDA ) & .
2.6 RT-PCRZ#MNZAAE+ ERK1.ERK2.MMP-1
% TIMP-1 mRNA &Ri&

Y525 24 h )i, {F ) Trizol 23 HIHEEL 6 FLH %
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W51 H . PR OB KRB R 1, RV
4. 94 CTHAEYE 2 min, 94 CAZME 30s, Bk

40s, 72 CHEM 40's, 35 NEIR, 72 CLEAH 10
min; A7) 4 pL ERET 1L5%BE 0 Bk i (%
0.5 mg/mL EB), 100V Hijk 30 min, KA
B R R G ARAR, DG B AE B0 R DNA K5
IR O 5, 55 B-actin PN M LG RITAS 21 4% Ab BEEAH (1)
FOAR

#F 1 RT-PCR RE5I¥FS. WK ERIRAERE

Table 1 Primer sequences, products length, and annealing temperature of RT-PCR reaction

HEIA el gl

FYIKE [ bp BAHRE /C

ERK1 1Em):

5’-AGCAGGTTGGAGGGCTTTAGAT-3’ 442 56

K If): 5-GGGAGGTGGAGATGGTGAAG-3’

ERK2 Eln):

5’-AAAAGCCACAACTACCAGAAAC-3’ 353 54

J2If): 5>-ACCCACACAAGAGGATTGAAGT-3

MMP-1 1EA):

5’-GGAAGGGCAAGGACTCTAT-3’ 366 53

I 5°-CAGGGTTTCAGCATCTGGT-3’

TIMP-1 E):

5’-GCTTCTGGCATCCTGTTGTTG-3’ 295 56

K If): 5’-ACTCCTCGCTGCGGTTGTG-3’

B-actin 1E

o0

5’-GACTTAGTTGCGTTACACCCTTTC-3’ 160

[7] %% H FR 25 A

& : 5’-GCTGTCACCTTCACCGTTCC-3’

2.7 Western blotting #&iN¢AfE+ p-ERK1/2 &R
Fzix

59524 hG, %6 LT EIFRE, M4
(1) PBS ¥ UEH: 3 I, BUK b, N WIP Mk (%
PMSF 1 mmol/L) 150 pL Zf#, 4 C. 12 000X g
B, RN, AN EREZEME, /KA S min,
SRJGIEAT SDS B A I i Bt Jle L vk s R R W A v
BERA®LB S PVDF s TBST vk 3 K
F2& 5% NE WKy i) TBST =i A 2 hy —$idt 1A
4 Cidf; TBST EHPEs: 3 Ik; Pl 2 h;
TBST EHUEG 3 Ik fEmG=d, FHIELOR IR
AT, 75 ECL R MNVIRA W SV 5 min 5, & X
oh, R, ER: WMABIRBGE RGN X b
FoWEE, W, XA T e m T, e S EA
28 ELISA A% MM LFE R+ MMP-1 &
TIMP-1 7k F

2575 24 h JEIAE 96 FLAR A4 i HiE
PR 4 ELISA )& 5 4 U] A il MMP-1 A%
TIMP-1 7K,
29 HEAE

H SPSS 13.0 A B AT Gt o by, Edls

PILLX 5 RoR, 2RI 25 Bk H LSD i
3 %
3.1 ZJREERXT ESF-1 Zfa+ SOD. GSH-Px ;&[4%
1 MDA £ RIS

UVA [ ESF-1 4 M i i T 4843147, Bl
RIZH 419 SOD. GSH-Px 3% 1 W] W B& 1K, MDA [¥)
T TR (P<0.01); 1748 )5 R %77 4135 REde
5 SOD. GSH-Px ¥k, F#K MDA f¥j#&, H 10.0.
1.0 umol/L 7 B4l SR ML, 257 HF S
B (P<0.05. 0.01), 455 2,
3.2 ZREERX ESF-14i2+ ERK1.ERK2.MMP-1
X TIMP-1 mRNA FixBI S0

UVA MHf ESF-1 4iffi# ERKI1. ERK2.
MMP-1 mRNA [FZKiA & W %A &, M TIMP-1
mRNA [FRE I (P<0.01); SRR %
EHYREPAC ERK1. ERK2. MMP-1 mRNA (]
IE, JF4EE TIMP-1 mRNA & &E, H 10.0.
1.0 umol/L I 41 SHAIAMLL, 25 A 502
R (P<0.05. 0.01). Z5RIE 1 M5 3.
3.3 ZREERYT ESF-14HA8 p-ERK1/2 EHFIERIZ M

UVA f5f ESF-1 4ifarh p-ERK1/2 £ K1k
W TR (P<<0.01); SRR A5 Re bk 4
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£ 2 REEEX ESF-1 A% SOD. GSH-Px ;ETEF MDA BRI (x+5,n=6)
Table 2 Effect of chlorogenic acid on SOD and GSH-Px activities and MDA content in ESF-1 cells (x + s ,n=6)

215 C/ (umol-L™) SOD / (U'mg ") GSH-Px / (U'mg ") MDA / (nmol'mg ")
Xof — 44.7524+4.753" 43.4861+4.6217 3.245+0.362"
i — 21.115+2.254 23.97242.293 5.82940.561
SRR 0.1 2253442319 25.097+2.438 5.778£0.562
1.0 35.09143.348" 26.67942.955° 4.93640.425"
10.0 37.449+3.926™ 38.176+3.732" 432340419

HRONAE: "P<0.05 “P<001, T

"P<0.05 "P<0.01 vs model group, same as below

2000 bp
1 000 bp

500 bp
250 bp

ERK1

100 bp B-actin

Marker X 7% 01 1.0 100
ZEIEE / (umol- L)

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

MMP-1

B-actin

X OBE 01 10
2458/ (umol-L™)

10.0 Marker

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

ERK2

B-actin

100 bp

Marker XJ# BB 01 1.0 100
SRR/ (umol- L)

2000 bp

1 000 bp
750 bp

500 bp

TIMP-1
250 bp
100 bp B-actin

Marker X[f £ 01 10 100
2¢J57 / (mol-L™")

1 &40 ESF-1 4829 ERK1. ERK2. MMP-1 ¥ TIMP-1 mRNA %i%#7 RT-PCR 7= Bk &
Fig. 1 RT-PCR electrophorograms on mRNA expression of ERK1, ERK2, MMP-1, and TIMP-1 in ESF-1 cells of each group

£x3 FEERX ESF-1 408+ ERK1. ERK2. MMP-1 % TIMP-1 mRNA RiZBIEN (x+s,n=6)
Table 3 Effect of chlorogenic acid on mRNA expression of ERK1, ERK2, MMP-1, and TIMP-1 in ESF-1 cells (x+5,n=6)

411 C/ (umol-L™")

ERK1 ERK2 MMP-1 TIMP-1
X He — 0.314+0.032" 0.414+0.047" 0.203+0.021" 0.55240.065"
it — 0.401£0.041 0.493+£0.044 0.295+0.028 0.387+0.037
25 R 0.1 0.386£0.034 0.481£0.051 0.267+0.026 0.402+0.043
1.0 0.375+0.042" 0.467£0.042 0.251£0.022" 0.4860.049"
10.0 0.338+0.037" 0.435+0.043" 0.213£0.024™ 0.515+0.058"

Jfirh p-ERK1/2 ik, H 10.0. 1.0 pmol/L 7
AL S B ARLE, 22 55 BAA G4 L (P<0.05.
0.01). Z5R I 2.
34 IRIFERXT ESF-1 4ife EF &+ MMP-1 &
TIMP-1 7K F R 20

UVA FURHMIT ESF-1 4 /it E3E#HH MMP-1 /K-
W T, TIMP-1 KPR RS (P<0.01); %R

Mg %5 A A R AR E3S Wt MMP-1 KF, 4
TIMP-1 7KF, H.10.0 1.0 pmol/L #JH4H SR 20
M, ZrBAAgirE L (P<0.05. 0.01). 4
RILE 3,
4 g

IEFREOUN, g B 5 A7 A0 A AR I B
BrAEALE], BRI SR B UV AR, WA
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2 4R[REEST ESF-1 4088 p-ERK1/2 ERRIXHIF M
Fig. 2 Effect of chlorogenic acid on protein expression of p-ERK1/2 in ESF-1 cells
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Fig. 3 Effect of chlorogenic acid on MMP-1 and TIMP-1 levels in culture supernatant of ESF-1 cells
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MMP-3 & MMP-9 it %) TIMPs & MMPs
FARIHE e I PR A, TIMP-1 A 43
JUEE 28 500 IR 7 WA B Y, B MMP-1,
MMP-3. MMP-7 } MMP-9, TIMPs £ MMPs [/
R &P Rl B ML (ECMD F 4 BT B At v
RELEFEEMN, RO E F &Pk
W ) 4

ASZIG L) 20 T/em® UVA TS ESF-1 401, 41
M SOD il GSH-Px &t T F%, MDA & T,
ERK1.ERK2 mRNA F1 p-ERK1/2 & A #IA R T 5,
MMP-1 mRNA K& HEKE TS TIMP-1 mRNA

KR AR EIE, IMANGRIERRAAE)S, LibiEhr
KA RMR, RN 2R EIaE N 2 —E
IR FR o ALK ESF-1 41 il 26 I\ 1.0 pmol/L
ERIR G 51 MMP-1 BB RHE (P<0.05), 1
TIMP-1 AL AN S, B SE 38K, A 10.0 pmol/L
)RR, TIMP-1 A BRI (P<0.05), $&7sk
JRIR A4k ESF-1 41 i) MMP-1 sgmiR K. I
REERELH], SIARYT U B HPT UVA 51 Pt
FUABERE P A, TR R B B, PUIR L L,
MRS 240 i G 52 A A B 05[] 4 B 1 vl A i)
ERK {5 51& S #% 1 ERK1. ERK2 mRNA f)#%5%
J p-ERK1/2 WiE, Wil MMP-1 )50, $&5
TIMP-1 F53 ks hit gt
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