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Chlorgenic acid inhibits TGF-B1-induced fibrotic factors

expression of human renal tubular epithelial cell line HK-2

SUN Meng-kui, LI Shou-lin”
( Department of Urology, Shenzhen Children’ s Hospital, Shenzhen 518038, China)

Abstract: Objective To explore the effects of Chlorgenic acid (CGA) on TGF-B1 induced the change of human
renal tubular epithelial HK-2 cell fibrotic factors change and the underlying mechanism. Methods HK-2 cells
were cultured in vitro. CCK-8 assay was conducted to detect cell proliferation. Immunofluorescence assay was used
to detect the expression of collagen I and collagen Ill. RT-qPCR was used to detect mRNA expression of HK-2 cell
fibrosis related genes. Western blot assay was carried out to detect protein expression of TLR4/NF-kB pathway.
Results The proliferation rate of cells in different CGA treated groups at different time points showed no differ-
ences. The expression of collagen I ,collagen Il ,a-SMA ,vimentin, TGF-B1,snail and slug increased while E-cad-
herin decreased in TGF-B1 group( P<0.05). CGA reversed these expression changes induced by TGF-B1. Further,
CGA inhibited TGF-B1 induced TLR4, p-IkBa and p-NF-kB expression ( P<0.05). Conclusions Chlorgenic acid
can inhibit TGF-B1 induced increase of fibrotic factors expression in human renal tubular epithelial HK-2 cell
through suppressing activation of TLR4/NF-kB pathway.
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I £F 4E 4L (renal fibrosis ) £245 15 /N BR A AL, |
VB /INEZE A | 1] 5T 2F 4 Ak K 40 i Ah 3 T o A
A7 45 R A S B B s 00 1 3 e 3 2R T B i)
BRI SR Z — IRF AN IE 57 HL 7 0 5 R 2T
A Ak DA T A 1 OR AP R D R — R B 5 1 A
Mo BRJFTR ( chlorgenic acid, CGA) J& F Wil ME iR Al
£ TTRE G I R B IR, J2 A W) 28 A A
TP ERN R BB Y . A B PR RE A% A A%
MR A At FFIE > A5 3 B T ik, HR X
2T 2 Ak 2 75 A7 52 0 K0 T AR DG I . B 2T
AEA B — A BE R U W/ NVE b R A Rk i
JREFEE R T MM, AAFFEIE R CCA XA
B/NE R HK-2 40 2% 3K 21 4E 406 P 5 19 52 ) %
HWTE S THLH], ilm R EI67 5 IR 27 48 1k 4 it
w,

1 #EEFE

1.1 ##

NE/NE b R4 & HK-2(ATCC A7) 5 40 i
i g5 5 DMEM/F-12 ( Hyclone 23 ) ; CCK-8 iR 7] &
( B AL 2AWFFE BT ) 5 2% J5 R ( Sigma-Aldrich 2y
Al) s B4 TGF-B1 ( PeproTech 23 F]) ; TRIzol 5
(Invitrogen 73 1] ) ;s RNA [ 5% 5% 357 & ( TaKaRa 2%
Al) s B ERWES 1 ( B A: TAY TRA R
/Nl ) ; TLR4 ( Toll-like receptor 4/ nuclear factor
kB) . IkBa , p-IkBa, NF-kB , p-NF-kB } GAPDH #1
& ( Abcam A #])

1.2 A&

1.2.1 43R Mordl . T 10% 125 i 35
% 100 1U/mL Fl15E% R 100 1U/mL ) DMEM/
F-125555 b N/ INE R HK-2 400, 5597 5%
4 37 C,5% CO, HHHuBFEFEH . CGA X HK-2 4
JHEFE 52w 44341 0.20,40 .80 pg/mL
i) CGA 43 BIALFEZNAE 0,12 .24 36,72 h, 3L 20 4,
JE LRSS . R R (BETR ER 2% v AL B 48 h)
TGF-B1 4 (5 ng/mL AN H 4 TGF-B1 Zb3H 48 h),
CGA #H(20 .40 .80 wg/mL i) CGA AbFH 48 h)
1.2.2  CCK-8 VA I 240 M 3 5 . 4 Ak T 5% B3 7
IR HK-2 40 MR 2 2L 2x10* 4/mL 71T 96
LA, B FL 100 pl, 8 24 h FF 40 M0 BE 5,
100 L (19 40 M 55 55 3£ DMEM/F-12 5 10 pL A9

CCK-8 Il FANRAT , MAKALZ I S40 M E 1 h,
TEBCR WA 450 nm B BEAR AT I 52 45 L0k
1 (absorbance value ,A) .

1.2.3 Real-time PCR £l mRNA ik, I4EX4]
HK-2 40 fifd, %3 i1 Trizol 20 M9 24 % W 1 mL #& B
RAN, F4ME06 TR RNA WG, K AE
260 nm AW EIE/280 nm AW G BEH (ALe/ Ay, ) fiE
T 1.8~2.1 WA, AT TR, Wi
RNA S sl A G i 45, FH 20 wL B AR R iEAT
JE 5 RIS cDNA . SR 20wl 2B AR & LA
iR cDNA AR BT 1, H cDNA Sh4 pL,
RS 1 L, SYBR IS 10 wL, 4l
K4 pl, W 2cA:95 C HiAE 10 min, 95 °C A8k
10 5,60 CiE k 30 s, 70 °C #EAH 30 s, Fit 30 95
¥R, LI GAPDH NNZ 27 14 mRNA (141 %}
Fikiw, L MEHMIERESIY, Collagen 1 LT
%) 5'-GCCAAGACGAAGACATCCCA-3', F i I¥ 4
5'-CACCATCATTTCCACGAGCA-3'; collagen I I-iif
JF 41 5'-GAGCTGGCTACTTCTCGCTC-3", F i ¢ 1)
5'-CCTTGACCATTAGGAGGGCG-3'; E-cadherin |-
%1 5'-GGGGTCTGTCATGGAAGGTG-3', T i
5] 5'-CAAAATCCAAGCCCGTGGTG-3'; a-SMA [-{if
41 5'-AAAGCAAGTCCTCCAGCGTT-3", Fiif /%4
5"-TTAGTCCCGGGGATAGGCAA-3’ ; vimentin | 75
%) 5'-CCGCACATTCGAGCAAAGAC-3", F ¥if ¥ %
5"-AAGCGCACCTTGTCGATGTA-3"; TGF-B1 I ¥ ¥
%51 5'-ATGGTGGAAACCCACAACGA-3", T % J¥ %1l
5'-ATGACACAGAGATCCGCAGTC-3"; snail | ¥i#)F %)
5'-CGAGTGGTTCTTCTGCGCTA-3', FiFF4 5'-GG
GCTGCTGGAAGGTAAACT-3';slug I i 5 51 5'-AC
GCCTCCAAAAAGCCAAAC-3', F i ¥ %1 5'-ACTC
ACTCGCCCCAAAGATG-3"; GAPDH | {i# 41 5'-TT
GCAACCGGGAAGGAAATG-3', T iif ¥ %] 5'-TGGA
ATTTGCCATGGGTGGA-3'

12,4 SR St I 240 A i Bt 21 4 1) 3R 36 . KAk
FXP RO AR 1) HK-2 40 R B LA 2% 10% 4~/ml
BT 6 fFLIIE . 4% £ B [E E 10 min,
0. 5%1% Triton X-100 5 10 min, W3 F 7 01l =
I3 & M 30 min, 285 M — P 8EF o K.
Collagen 1 F1 collagen I Hy¥BESA R 1 2 50, [a] 3%
A B e, e OB R 1 h, N
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DAPT HEEHEE 5 min, 2R 5 796 B U5 T WLEIT:
SRAEEUR a5t R RN, B9k D) A Bl AL
5 ANHLEF R H Image Pro Plus 6. 0 [8144 40 B0 Hr 4k
P A B L T 2% AL
1.2.5 Western blot 5 HAYE HFE L. B0
RIPA i HK-2 4 ff - 42 BCE 2 (1, i BCA %
AT A E &, & SDS/PAGE B, &% fLhn A
20 pLEE M, MK B, B R 1 R IR 2
He KM, S%MAGAWEA 2 h, BN ALK TLR4
(1:1000) .p-IkBa(1:1000) IkBa (1:1000) .
p-NF-kB(1: 1 000) NF-kB(1 : 1 000) 5% GAPDH
(1:1000),4CHEH L7, TBST PEME 3 1K, 5 min/
W I —H(1: 10 000) , = IEHFH 1 h, TBST 3%
JIEE 3 ¥k, 5 min/¥K, K ECL Ab2f & E Mgt B3y,
Ll GAPDH HNZ:,
1.3 SitESH

B AL FE R ] SPSS 22. 0 B4, Fr A5 SL 6 1y
WANEAEE 4 WOFRERIE, IEAS &

OB DL R AR iR 22 (ats) R, ZAFEAR HLBOR
FHEA IR 3R J7 22 53 A, ML) L B8R - student-o
K5,

2 #R

2.1 ARIREMZER(CGA) X HK-2 4HiEIE%E
=20

FURE(0,20,40 .80 pwg/mL) & J5 R 21 40 i 1
FHZ BT E R (R,
2.2 CGA 3t TGF-Bl1 # S8 HK-2 4R iX T4
HHXERREARNZ I

SXFRA A, TGF-B1 2H collagen [ | collagen
Il . «-SMA | vimentin , TGF-B1 . snail & slug 3 ik 3%
B 1 E-cadherin ik FEK (P<0.01), 5 TGF-B1
HAH EE, AR M BE BY CGA BE W% [ IX collagen 1 |
collagen Il | a-SMA | vimentin , TGF-B1 . snail % slug
F3K, MBI E-cadherin 63K (P<0.01) (K 1~2,5%
2~4),

F1 CGA 3t HK-2 R 58 K 500
Table 1 Effect of chlorogenic acid on proliferation of HK-2 cells (x+s,n=4)

A value
time/hour
CGA(0 pg/mL) CGA(20 pg/mL) CGA (40 pg/mL) CGA(80 pg/mL)
0 0.43+0. 04 0.44+0. 04 0.46+0. 02 0.45+0.05
12 0. 54+0. 06 0.53+0.02 0.53+0. 04 0.55+0. 05
24 0. 64+0. 04 0. 67+0. 05 0.62+0. 07 0. 63+0. 04
36 0.96+0. 06 0.93+0. 08 0.92+0. 06 0.94+0. 07
48 1.37+0. 08 1.38+0. 06 1.39+0.07 1.42+0. 09
60 1. 67+0. 05 1. 69+0. 08 1. 64+0. 05 1. 62+0. 09
72 1.72+0. 05 1. 74+0. 07 1. 76+0. 08 1.73+0. 05

%2 CGA X HK-2 #fAf collagen I ,collagen I  E-cadherin & o-SMA mRNA 3% B 80

Table 2 Effect of chlorogenic acid on collagen I , collagen IIl, E-cadherin and «-SMA expression of

HK-2 cells in mRNA level (x+s,n=4)

relative mRNA expression level

group

collagen 1 collagen Tl E-cadherin a-SMA
control 1. 000. 09 1. 0020. 01 1. 0020. 08 1. 00=0. 907
TGF-B1 1.70+0. 07 * 1.810.08* 0.52+0.05 " 1.91+0. 13"
TGF-B1 + CGA (20 wg/mL) 1. 61+0. 05 1.64+0.11* 0. 66=0. 05* 1. 68+0. 04*
TGF-B1 + CGA (40 pg/ml) 1. 46+0. 03* 1. 52+0. 12* 0. 74+0. 08* 1. 53+0. 04*
TGF-B1 + CGA (80 pg/mL) 1.23+0. 08* 1.32£0. 07* 0. 87+0. 10* 1. 32+0. 07*

*P<0. 05 compared with control group;*P<0. 05 compared with TGF-B1 group.
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collagen I API collagen I/DAPL
control
5 wm 5 wm
TGF-p1
5 pm
TGF-B1+CGA
5 wm
B 1 CGA Xf HK-2 48/ collagen 1 RiXIZMm
Fig 1 Effect of chlorogenic acid on collagen I expression of HK-2 cells
collagen III DAPI collagen III/DAPI
control
5 pm 5 wm 5 um
TGF-p1
5 pm 5 pwm
TGF-B1+CGA
5 pm 5 um 5 pm
B2 CGA Xf HK-2 48/ collagen IR i%#I M
Fig 2 Effect of chlorogenic acid on collagen III expression of HK-2 cells
2.3 CGA 3 TLR4/NF-«B ESEEEXEAR e
3 iTig
H’J«?/ ﬂl']
55 % B4 A [, TGF-B1 41 TLR4, p-IxBa K MR 2T 24 A 2 P A0 A A A 4 A

p-NF-«kBIE ARBREIG I (P<0.01) . 5 TGF-B1 40 /IR R IR IR B 45 K i 28 2R M0 5 i iy 3t
AHEE, 2R R (80 we/mL) 41 HK-2 4f il TLR4 [ R e A% Az H AT, B 0E 25 4R 4k 9 AL R
p-IkBa & p-NF-«kB 5 1 &35 5 I B F# Ik (P<0.01) SERT , TFHA BB E UL LT 4L TF B B AT

(&3,%5), TSI R
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%3 CGA X HK-2 4ijfl vimentin, TGF-p1.snail & slug mRNA 3iZ% 8800
Table 3 Effect of chlorogenic acid on vimentin, TGF-31, snail and slug mRNA expression of HK-2 cells
in mRNA level (x+s,n=4)
group vimentin TGF-B1 snail slug
control 1.00+0. 03 1. 00+0. 06 1. 00+0. 09 1. 00+0. 03
TGF-B1 1.76+0.05 " 1.83+0.05" 1.74£0.07 " 1.98+0. 13"
TGF-B1 + CGA (20 pg/mL) 1.63+0. 12 1.59+0. 05* 1.61+0. 08 1.64=0. 11*
TGF-B1 + CGA (40 pg/mL) 1.42+0. 03* 1. 47+0. 07" 1.49+0. 12* 1.52+0. 15*
TGF-B1 + CGA (80 wg/mL) 1. 18+0. 06* 1. 12+0. 06* 1.23+0. 02* 1.28=0. 13*
“P<0. 05 compared with control group;*P<0. 05 compared with TGF-B1 group.
# 4 CGA X HK-2 4} collagen I 0 collagen II
control TGF-B1 TGFPI+CGA ku

ey E Al
Table 4 Effect of chlorogenic acid on collagen I and

collagen Il expression of HK-2 cells

(xxs,n=4)
A value
group

collagen [ collagen Il
control 0.23+0.02 0.16+0. 01
TGF-B1 2.13+0.31° 1.93+0.27"
TGF-B1 + CGA (80 pg/mL)  1.170. 19* 0.95+0. 14* NI-«xB I- s mmas | 10
*P<0. 05 compared with control group;*P<0. 05 compared with TGF-B1
group.

CGA | FA MY h, ZWaF5R R,
CGA HABUEAAS Huhhs Y mae, BRitZ 4,
W5 R CGA REMEAT B PR £F 2 Ak, LA
HL 5 98 55 TGF-B1/Smad7 {5 5 i@ #&'> , #1 #
TLR4/MyD88/NF-kB {5 Sl i A X 2 H 2
CGA J& 5 REBZ M il '%‘/J\ﬁﬁé’ﬁtﬂél]ﬁ%?ﬁin_ o

TGF-B1 5% HK-2 A5 W 27 Ak K 72 % H
AR JUE £F i 1k 41 j 455 B80S Collagen T collagen
T2 o V) Joi o 22 (1 A i B T A, Wi IO 2F 4 Ak

%5 CGA X TLR4/NF-«B {5

E 3 CGA %t TLR4/NF-«kB 15 218 iK%

BERRiEMHEm
Fig 3 Effect of chlorogenic acid on expression of TLR4/
NF-kB signal pathway related protein

(e, Ao WaE RN A0 AN R

TR B ELT AEAL R A Y R I 2 — | BB R A T
B /INBR AR I A e A N b R AR B S Rl R
W AT KB, TGF-B1 TUAb S (9 N /NG
B2 HK-2 4iffd collagen I F1 collagen Il 23BN,

SEBEXERRIENZIMT

Table 5 The effect of chlorogenic acid on expression of TLR4/NF-kB signal pathway related protein (x+s,n=4)

protein expression level

group

TLR4 p-IkBa IkBa p-NF-xB NF-«B
control 0. 4520. 02 0.23+0. 03 0. 34x0. 04 0.30=0. 01 0. 38+0. 05
TGF-B1 0.73+0. 04" 0.42+0.01 " 0. 36x0. 05 0.52+0. 04" 0. 41=0. 03
TGF-B1 + CGA (80 wg/mL) 0. 52+0. 03" 0.24=0.01* 0. 37+0. 03 0. 37+0. 03" 0. 400. 04

*P<0. 05 compared with control group;*P<0. 05 compared with TGF-B1

group.
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2% ) R Ab B HK-2 40 i, BB 4% K% G collagen 1 FiI
collagen I AYIA 8070 41 g 70 356 o 1) 7 A= #0071
JIELT 44k

T, 5 T 27 4 A i B /DN 40 i RE A% 1) [ia]
TS AR M oAk, 7 A8 R BT A 2 L 18y A4 L A1 35 Y
—ANEEORIE b R 4R 1 7] S5 20 A Tk R B
NI ELR 5> T E-cadherin A F&MK, a-SMA Fik
AT, AR AR & A AR AL, vimentin FRIRIE AN snail |
slug FIAHIN M S ARBFFE T, CGA RERS A R4
il TGF-B1 551 HK-2 20 AL Kz [l s £k , M i 41 il
B /NE bR

A WFFTIESE TLRA/NF-xB {5 5l 2 5 B k£
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