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i PNS, (23 p5 4, E-cadherin mRNA B EEH B EW (P <0.01),a-SMA £k BEW /2 (P <0.01) ,EMT % 4= g )
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T, PNS NN e Ak #5EB] RAMKIVE o 8518 :PNS ] LIRH 1L TGF-8, # R MY E/NE b AN EMT By & AE , AL T 58 2 il 4 7%
SIRT1 #E i TGF-8,/Smad 1E 5L BLHY .

[k@giR] =Leil; HhAERKETFB (TCGFB,); FHMEBIMAWEF 1 (SIRT1) /TGF-8,/Smad @ F; 5 -A1 75
WAk (EMT); MR A5

[hE 42 S] R285.5;R973 +.6;R973 +.1;5%1.42+7 [ X@k#riRE8] A [XE4HS] 1005-9903(2019)06-0089-06

[doi] 10.13422/j. cnki. syfjx. 20190636

[P HAR# ] hitp://kns. cnki. net/kems/detail/11. 3495, R.20181206. 1321. 004. html

[ HRRAE] 2018-12-07 1135

Effect of Panax Notoginseng Saponins on EMT of Rat Renal Proximal
Tubular Epithelial Cells Induced by TGF-8,

PAN Jing, DU Yue-guang” , GUO Yi
(College of Basic Medicine, Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ Abstract | Objective; To investigate the intervention effect of panax notoginseng saponins ( PNS) on
epithelial-mesenchymal transition (EMT) of rat renal tubular epithelial cells (NRK-52E) induced by transforming
growth factor-8, (TGF-B,), and analyze the mechanism based on the silent information regulation 2 homolog 1
(SIRT1) /TGF-B,/Smad signaling pathway. Method: NRK-52E were cultured in DMEM medium with 10% fetal
bovine serum, and divided into normal control group, TGF-B, group (5 pg-L™"), resveratrol ( RSV) group
(50 mg-L™"), EX527 group (10 wmol-L™"), Panax notoginseng saponins ( PNS) group (100 mg-L '), and
EX527 +PNS group (10 pmol-L™" +100 mg-L™"). Then cells were collected after drug intervention for 48 h. The
expressions of a-SMA, E-cadherin, SIRT1, TGF-8,, Smad3, Smad4 mRNA in each group were detected by
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Real-time PCR. The protein expressions of a-SMA, E-cadherin,

SIRT1 and TGF-B, were detected by Western

blot. Result: Compared with normal group, mRNA and protein expressions of a-SMA increased obviously (P <

0.05),

mRNA and protein expressions of o-SMA decreased significantly (P <0.01) ,
and EMT was inhibited. Meanwhile,

0.01) in resveratrol and PNS groups,
SIRT1 increased significantly (P <0.01),
(P<0.01).

the cells. Conclusion:

while mRNA expressions of TGF-8,, Smad3,
Under the intervention of SIRT1 blocker EX527, PNS could not play a significant inhibitory effect on

but E-cadherin decreased significantly (P < 0.01) in TGF-B, group. Compared with TGF-8, group,

while E-cadherin increased (P <

mRNA and protein expressions of

and Smad4 decreased

PNS can prevent the occurrence of EMT of renal tubular epithelial cells induced by

TGF-B,, and the mechanism may be related to active SIRT1 to inhibit TGF-8,/Smad pathway.

[ Key words | panax notoginseng saponins;
regulation 2 homolog 1

diabetic nephropathy

LR B I (ESRD ) J2 48 4% Fl 48 v 5 I < s
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P EBEFRRZ —, ,\fpﬂwf{Jaaz%ﬁ‘%/J\mE{h
HEATPE B /NG R I IR T oy )2 ) T AR A A5
/N AN B Bz - 18] 38 BT R Ak (EMT) 2 ' 2 4 Ak i 72
N R B S KN T8, (TGF-8,)/
Smad {5 5 i B% % PIARE L LIRS EOUE AR T 2
ARG 1 (SIRTL) Al 4 E’F%Wﬁ%é{é&&@ﬂh It
1B (% 5 Ok 5w ALK o A B AR L BF Y
J% PR 1 3805 SIRTL i Smad3 , Smad4 % 7, it 1k , i
ﬁ'ﬁ?’fﬂ%J TGF-B,/Smad {55 5 i % & 42 , B 1k EMT ) %

s WEMWHAFEFEMWPELERE, XH P2 H
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w0 NG b B AN EMT i kRN A
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transforming growth factor-8, (TGF-8,); silent information
( SIRT1 ) /TGF-B,/Smad pathway; epithelial-mesenchymal transition ( EMT ) ;

1 ##

L1 gnffatk kIR K BUE /NS L B 40 i ( NRK-
S2E) Wy A R B L B o

L2 ik =L 2 (PNS, m Y 25
AR A LS CP201608022) ; DMEM 1354, iR 4+
13§ (3£ & Gibeo 23 1), #5435 & C11885500BT,

1715752) ; (H ZE /5 B ( RSV ), SIRT1 11 ] 57 EX527
(26 APExBIO 2], 41540 5k A4182,A4181) ;
B a- W UILENE H (a-SMA) Pk, 4 B-45 55 %5 5
1 (E-cadherin) L4, %t SIRTI 411k , % TGF-B, ik
(3 E Abcam A F], {5 43 ) S ab21027 , ab76055 ,
ab166821,ab179695) ; K i B-WL 3l & 1 ( B-actin) T
£ ( Santa Cruz biotechnology, it 5 SC-47778 ) ; 11 ¢
BN RS 5RO 11 (lg) G L B0 % 166 — 4
(Thermo Pierce, It5 435l & 31160,31210) ; BAC &
e I 5 ) & (B m RAEWEARARA AL M
5 P0010) ; 31} 3¢ )6 52 & PCR( Real-time PCR) i 5
GOl a L YR A RA A, # S
CW2695) ;script'g DNA Clear Cdna Synthesis Kit jifi
e 347 A& (3£ E Bio-Rad, it 5 1725035)

1.3 {U#&% Gene speed X1 BI% | B0 AL (3 5 2
PIATBR 22 ] ) 5 MS3 Digital £ (8] J 72 3% & IR (1£ [
IKA /A H]) ;Bio Photometer D30 & 4% &5 [ g ] 2 4%,
Centrifuge 5417R A fik iR & & B .0 ML (18 H
Eppendorf 7% #] ) ; 7500 Fast Real-time PCR System
(35 ABI /A #]) ; DUSOO 148 &b 73 % 5 BF 1 ( 36 [
/N #) ) ; Mini-PROTEAN H 3K £ 4¢, Mini
Trans-blot ¥4 E[1 & 4t ( 35 [ Bio-Rad A H]) o

2 HE

2.1 Ziffiki3E NRK-52E 40l &2 95 5, JH & 10%
Jif 4 1L 3% 9 DMEM 8% 32 35, 1 37 °C,5% CO, B4

Beckman
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PEN AT G IR . R R E B g A AR, 2 ~
3 AR T W AR 3 IR T T S8 . o 40 M B Bl
15T 70% ~80% B, JHTCIML T DMEM 1 5% ik []
# 12 ~16 h,

2.2 4AMISEH R T ASHIESE BT 24 ik B A
3 2 25 SCHR R 0 B S e A e e L Sigh 4y
AAOIEH 4L, AL, 5.5 mmol - L™ 4 4 1 (1
DMEM Hi % W ¥ 3¢5 @ TGF-g, 41, 4 i KL &% A
5 pg-L~" TGF-B, [y DMEM ¥ 3% i 57 3% ; @) (121 B
41, AMMLLEA S pg- L7 TGF-B, M1 50 mg- L' 13
FBER DMEM B 3% 5 37 ; @EXS27 41, 40 i LA &
A5 pg-L ' TGF-B, 1 10 pmol-L~'EX527 ) DMEM
BRI 9% ©PNS 4, 41 LA & A S5 pg-L~" TGF-
B, il 100 mg - L™" PNS [ DMEM ¥ 3% ik 15 %
©PNS + EX527 41, 40 LA &% A 5 wg- L™ TGF-B, #I
10 wmol - L ™" EX527 f DMEM ¥4 5% & 8% 5% , EX527
THUL b5 FEIIAZEH B 100 mg-L™" PNS, 4541
Ak2EHE IR 48 h WAL, ] T ik — A0 Sl

2.3  Real-time PCR K | 40 f§ SIRTL, TGF-8B,,
a-SMA | E-cadherin, Smad3 , Smad4 mRNA 1) & ik

W S 4, 72 IR trizol 32057 350 B 5 3 UAH I EL RNA,
KD IF 58 RNA Y 2l 52 A0 32, i 390 e =% )
gk ¢cDNA, JH SYBR Green 7% )G #t47 PCR §
W4, PCR WP 5 i A A9 A ( B ) IRy A
PR R0, R F B W3R 1o RO A 295 C il AR
£ 10 min,95 C7Z8 4 15 5,60 °CiB K LEfH 1 min, 3t
40 MR, BEADFEARBE 3 DAL WOLE B
fH(C) BE, TR A4 AC,, L 27 %R mRNA
(A X £ 3k & (AC, = HIY mRNA C, f - B &
mRNA C, {H,AAC, = HH) mRNA AC, - IEH 4 AC,
fi)

2.4 FEARIEEIIEE (Western blot) #:] NRK-52E
Y SIRT1, TGF-B, , a-SMA | E-cadherin & [ 1) 35
ik WA, R RV AR O R I E T
RIGRM BCA ERIAM GfTERREERE, +
e R B -5 TN 0 T i ( SDS-PAGE ) BE Ji HRL VK,
BAL LA 60 pg, UK 2 h ZEfi, SEERR B 2
PVDF JI b BSOS R T-TBS (5 5% NG
k3) = BE M 1 h, Bl A —$t SIRT1(1:2 500) ,
a-SMA (1 : 500), E-cadherin (1 : 500 ), TGF-B,
(1:1000) ,B-actin(1:1500) ,4 CEF LK., LK
JEMMAZH(1:5000) =iwMEE 1 h, 26, R
Super Signal® WestDura Extended Duration Substrate
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Table 1 Primer sequence
) K
XS J¥ 51
/bp
SIRT1 i 5'-AGAGTTGCCACCAACACCTC-3' 238
FiF 5'-ACTGGAACCAACAGCCTTGA-3’
a-SMA 3% 5'-CAGGATGCAGAAGGAGATCA-3’ 137
T 5 -TCCACATCTGCTGGAAGGTA-3'
E-cadherin | 5'-GGTCGGTGCCCGTATTGC-3’ 140
N 5'-TGCCCTCGTTGGTCTTGG-3'
TGF-B, i 5'-GGTAACCGGCTGCTGACC-3’ 102
R 5'-GCCCTGTATTCCGTCTCCTTG-3’
Smad3 3% 5'-AGGGCTTTGAGGCTGTCTACC-3’ 232
% 5'-ACCCGATCCCTTTACTCCCA-3’
Smad4 i 5'-CCTGGGTCCGTAGGTGGAATAG-3' 145
R 5'-CTTTGATGCTCTGTCTCGGGTAG-3’
B-actin i 5'-ATGCCATCCTGCGTCTG-3' 567

N 5'-ACTCCTGCTTGCTGATCCACAT-3’

W HE R Image J BAF 3 M 200 00K (B . H Y
HAMM KL R = (HEA KEE/ NS KE
fH) x10587R

2.5 Gttt R SPSS 19.0 Geit 44 AT
BEATSEARAT . T RVORRI ¥ = 05, SR
SR8 07 2 47 260 5 LR
PE2E 5 1% LSD-r 35, DL P <0.05 Jy 22 7 A 4 it 2
=98

3 HR

3.1 X} a-SMA, E-cadherin, TGF-8,, SIRT1, Smad3,
Smad4 mRNA LIk 5 E % 4H I, TGF-8,
2] «-SMA ,TGF-B, ,Smad3,Smad4 mRNA ik & Tt
H(P<0.05,P <0.01),E-cadherin, SIRT1 mRNA 3
KW FEREM (P <0.01) ;5 TCF-B, H L, HEE
T2 F1 = & 547 240 «-SMA, Smad3, Smad4, TGF-B,
mRNA FRH B WL (P <0.05,P <0.01), E-
cadherin,SIRT1 mRNA k¥ B ZEFE (P <0.01),
W23,

3.2 X} a-SMA, E-cadherin, TGF-8,, SIRT1 % [
SR 5 IE R A B, TGF-8, 41 a-SMA, TGF-
B, LB EH (P <0.01) ,SIRTI, E-cadherin
HHRIKBF WA (P <0.01);5 TCGF-B, H LK,
H 22 7 B4 A PNS A1 o-SMA, TGF-B, FHH &
kB EW /D (P <0.01),E-cadherin, SIRTI & H % ik
BERM(P <0.01), WE 1,54,

.91 .
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%2 Z=+tEH TGF-8,i55 NRK-52E 4}l a-SMA, E-cadherin, TGF-8, mRNA Rk &M (z +s,n=3)
Table 2 Effect of PNS on mRNA expressions of a-SMA, E-cadherin, TGF-8, in TGF-8, induced NRK-52E(x +s,n=3)
253 W a-SMA E-cadherin TGF-B,
EH - 1 1 1
TGF-8, 5 pg-L7! 2.345 +1.173" 0.429 +0.082% 4.742 +£0.792%
EE 320 5 wg- L' +50 mg L' 0.423 +0.131% 1.068 +0.261% 1.319 0. 577%
EX527 5 ng-L™" +10 pmol-L~! 2.502 £0. 158 0.351 £0. 176 4.968 +1.089
PNS 5 pg-L7" +100 mg 1.~ 0.657 £0. 144" 1.149 0. 122% 1.402 0. 1354
PNS + EX527 10 pmol-L ™" +100 mg-L ™" 2.772 +1.182°) 0.244 +0. 098" 5.059 +1.152%

HSEHALEY P <0.05,2P<0.01;5 TGF-8, 414> P <0.05, P <0.01;5 PNS 41 4> P <0.01 (£ 3 [A) .

%3 =+t 8% TGFB, S NRK-52E #iil Smad3,Smad4 #1 SIRT1 mRNA RLHEM (x +s,n=3)
Table 3 Effect of PNS on mRNA expressions of Smad3,Smad4 SIRT1 in TGF-g8, induced NRK-52E(x +s,n=3)
Eigl e SIRTI Smad3 Smad4
H - 1 1 1
TGF-B, 5 ng L 0. 166 +0. 099 8.922 +1.422% 18.313 0. 769%
EE 320 5 wg-L7" +50 mg-L™! 0.796 +0. 136 2.397 £0.785% 4.189 +1.350%
EX527 5 ug L' +10 pmol-L ™! 0.193 0. 045 11.263 +1.780 21.184 2. 465
PNS 5 pg-L™" +100 mg 1.~ 0.827 £0.278% 2.218 £0. 197% 3.364 £1.507%
PNS + EX527 10 pmol-L ™" +100 mg-L ™" 0.211 +0.051% 8.920 +0.014% 15.734 2. 487%
AIRAEDURR . EMT o 72 v 40 i 2 3K O i 21 4 40 i
o-SMA U, 43 1D PSR 1 (FSP-1) , a-SMA %5 ] 75 i 40 0 4 3 70
Bcadhoriy W —— e — Y, JF LA M2 T B B) E-cadherin i 3 3% R
B B 2 B ) AT 4 Ak, I B I EMT R
TGF-, e — ) KA NCAIGIT DN W E R A5 o mA A

SIRTI W e I -~ -

44 kDa

p-actin D SRS D S S 43 kDa
A B C D E F

A IFEH 4 B. TGF-8, 41; C. [HZE M B4l ; D. EX527 41; E. PNS 41; F.
PNS + EX527 4
Bl ARS/NELEMEM+H a-SMA, E-cadherin, TGF-g, , SIRT1

EBRRIZRIK

Fig.1 Electrophoresis of a-SMA and E-cadherin expression in rat

renal tubular epithelial cells

4 ifit
DN 2 8% B B UL B9 B3 il A8 O K 2 —,
T E M R B N e i, K B DR B R
REWOR 55 , s 20 ESRD 9 25 o A
JRET AL (RIF) S 4 28 B & i O ESRD [ g 2L
fiff, Forp , EMT & RIF g C B g8 2R N
TEZ ARG I T A E TR B /N L B A0 I A W4
RS DIRENG 5k, 7 AR AT AR E R R 1, T BN A B S

.92 .

TGF-B, M T 1, & B4 o-SMA 1) & 14 % ik
Fl mRNA Fi54#0 T}, E-cadherin [ 335 T &, £ 5R
TGF-B, nl{fi K BB /N L i 40 % /E EMT,

BN A TGF-B 7F 4 21 2 2 b vl 3] T 56 4
I, AR BLh TGF-B AT il 3 £ 2 240 i 43 1k o JUL Ak 27
O 240 0, 012 20 A0 L TR ) A, T (15 2 R 27
4ifl' ) Hoh TGF-B,/Smad & % A& 2F 4E AL 1 T 5245
3 B, TGF-B, 5 TGF-B 32 k45 &, oA I — 3
Wy, % WO RS S8 AR MER) Smad2/3, 315 Smad4
2 RR TR A U, ST PN A B £ E L R Ak A
EMT, LI 4@ o P03 & B, TGF-8, % S
NRK-52E 4 fifi Smad3 2 B fk 7K 3F 34 fin, 48 7% R-
Smads {75 P BR T 52 2 8 82 16 A9 52 i, [ B 2 2
ALK B R

SIRT Jg— it A8 19 e Jt W2 08 — 4% 1 82 (NAD )
W Y 20 23R 1 K O R AL B, 3 A AE T A0 A% RN [
FiH, 32 2 AMPK () 8 455, 3 2 8 A0 I R B A6 R A
Pk e BAAZ T R, 389 00 NAD * 1 235 7K 7 S A8 32E 5 5%
TEHUEAL I 8, DNA 3 4 16 52, i 20 e 28 3 B i 4
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x4 Z=tEH3 TGF-B, i S NRK-52E #iffl a-SMA ,E-cadherin, TGF-8, ,SIRT1 EEREW M (s +5,n=6)

Table 4 Effect of PNS on protein expressions of a-SMA, E-cadherin TGF-8,, SIRT1 in TGF-g, induced NRK-52E(x +5,n=6)

4151 Wz a-SMA/B-actin E-cadherin/B-actin
EH - 1.622 +0. 142 4.983 +0.308
TGF-B, 5 pge L 4.427 +0.092" 2.260 0. 166"
1 22 i 5 pg-L7™" +50 mg-L7! 2.917 0. 063% 4.333 £0.271%
EX527 5 wg-L™" +10 pmol-L~! 6.632 +0. 864 1.315 0. 494
PNS 5 wg L' +100 mg-L.~" 3.513 £0. 106> 3.555 £0.310%
PNS + EX527 10 pmol+L ™" +100 mg-L~" 6.905 £0. 861" 1.587 £0.193%
4151 Wz SIRT1/B-actin TGF-B, /B-actin
E® - 8.165 £1.270 1.807 £0.264
TGF-B, 5 pgL7! 3.010 £0. 669" 2.980 0. 235"
SES) 5 pg L7 +50 mg-L7! 6.103 £0.578% 1.578 £0. 064°
EX527 5 wg'L™" +10 wmol-L ™' 0.872 +0. 248 5.108 +0. 030
PNS 5 pg-L7" +100 mg 1.~ 3.675 0. 4527 1.622 +0. 0343
PNS + EX527 10 pmol-L ™" +100 mg-L ™" 1. 143 0. 106" 4.083 +0.037"

E S ERAILRY P <0.01;5 TCF-B, 411> P <0.05,” P <0.01;5 PNS £ [t4%* P <0.01,

e A EEAMAENT . AR EM, AT
SIRT i B ) /I BRUZE B B R 25 4 R I 0, L
JIE g A5 S £ 4 Ak e 3 Ry 28 Y, $% SIRTL A fig 55
S EMT 7561 0 A AT 4R ", (8 A Y S b ik
V5 I R AL K RS AL o TGF-B, Rk W3 1T,
fifi I SIRT1 3 8h 71 22 P B ), TGF-B, 1 ik W i
T, BSR4 SIRTL ] §8 i f £ 3 TGF-g,
(14 5 5 308 I8 oh 0 1) 4L 208 B AT AR VR T . ARS8
W& B, ffi i SIRT1 % 3h ) (1 22 2 B J5 |, TGF-B, 1)
FIR T, SIRTL 1 3k L7t 5 80 B BEWF 55 T om
— B YT A PO A X L STRT 303 ) 11 2
A7) EX527 %t 5 /NG b R 40 0 5% i & B 1
AR % B B FR AT «-SMA & (1 ik, T+ E-
cadherin & (138 3k , i EX527 WIASGE , o e 4 00 (1 22
PR AT LA 16BN B R A0 A 2k EMT, 5 AR S2 R
5% 45 e — %

SIRTI /N RS F TGF-B, il i o Ay ff ek, He
o Smad3 Y FRIETE R, B AL L MR 2, b
& SIRT1 JIE 2, ot i 9 335 4, WT LLGE 2o 90 i) Smad3 >k
155 TGF-B, i T M9 bz 27 44k . SIRT1 H A]
3t Smad4 2 L FEAL SR 0H TGF-8, 5 S 1M 51 & 1)
EMT %25 o 16 /N BRSO i PR 465 4 BELAE 280 b 20 3
i PR Smad4 RTME TCF-B, % 5 1Y B £ 44k, i
Smad4 A] A€ i 5 Smad3 FHE AR, 50 TGF-B, 7&
B R £F 4 Ak v 1 5 S0 M NTT I TGF-B, 7 2F 4t

Pl 56 B 5 IR F o b b 2 TR 5 42 O, SIRTI
] i 238 1 5 W TGF-B,/Smad 3@ % , % T Tl 4F 4k ik
B H O R, AR SER Tt & B, TGF-8, 4 Smad3,
Smad4 ) mRNA 2k B 75

Hh DA AR PR S B EE AL T VB AR R
WL IEAT SO LA S S T2 R, B R
SRR o G R I BT 2 AR 04 9 B, ST AR
FOR M EZF R, BT T AR IR 2, Ol R IR Y7 IR
W) AN o F . B RETRE A R, B
A HORS I I R I I % RN 5 H: S TR, AR IR 1
FTER . R RRTT SR, S B A
BOR R IF DN A B hr i g7 sk . w3 i 5
B R HEEA NS =R DN KR AEA BT
BT Al AR P R R T AE Y L s s et
PNS of i 75 3 1 K BURE /NG L B A g 3R 97 1
Mo ASzubgt— 4 m i w4 N TCF-8, & H Ml 5
AN I B A0 AT SR, & IR PNS YR YT S E-
cadherin 7215 FF 55, a-SMA F iKW/, BREMR T
EMT %, [RlF, SIRT1 3k T &, TGF-B, , Smad3 ,
Smadd # ik MG, i A SIRT1 #I41%] EX527 J&5 , PNS
KNEELE i EMT, | ot 9 30 PNS ] 8 J2 38 i 3% 7%
SIRTI, #1 ] TGF-B,/Smad i ¥, 5 i 2% EMT (¥
o

Zi L Frik, PNS 1] 8 J& i $#0% SIRTIL, fH 1k
TGF-B,/Smad i #% , K i # 240 A\ TGF-8, & (A 34

.03 .
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