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Effects of Emodin on Proliferation of NRK-49F Cells Induced by TGF-g1
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Abstract Objective: To investigate the mechanism of emodin on the proliferation of TGF-B1 induced renal fibroblasts ( NRK-
49F ) and the reduction of protein and gene expressions of FN (fibronectin) , Col-I( type I collagen) and Smad2/3. Methods; The
effects of different concentrations of emodin on the proliferation of NRK-49F cells were detected by CCK8 assay. NRK-49F cells
were treated with emodin at a final concentrations of 20,40,80 wmol/L for 30 min. Both the model group and the treatment group
were stimulated with TGF-B1 at a final concentration of 5 ng/mL for 24 h,and the cells were collected. The expression levels of
FN, Col-I and Smad2/3 protein were detected by Western blot, and the expressions of FN, Col-I and Smad2/3 mRNA were detected
by real-time PCR. Results: The expression of FN,Col-I,Smad2/3 protein and gene in the model group was significantly increased.
The emodin-containing serum group inhibited the proliferation of NRK-49F cells and inhibited the expression of FN, Col-I, Smad2/
3 protein( P <0.05). The higher the concentration of emodin was, the more obvious the inhibition was. Emodin concentration and
inhibition were dose-effect relationships. Conclusion ; After emodin intervention, it can improve the degree of renal fibrosis and pro-

tect the NRK49F cell model injury.
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AEAN g (NRK-A9F) #4751 , W46 K 3 3 % NRKA9F
JI 358 LA K %f FN, Col-T, Smad2/3 5 [ e 55 H 5%
M), PRI B ZN B LR A Ak ) LR 3 1 R AL

1 #BEHE

L1 e

L1.1 4Afibk  NRKAF KU R RET 2 40 S ik
E EEP R A G, RER (SR >98%),
Ve T 3L 7. ( Dimethyl Sulfoxide , DMSO) Ji5
JRIR BT F5 NRK-AOF 46 i & T 5% 10% fifi 4= 1M i
) DMEM J; 32, 725 A 5% CO, R e 2 1)
37 CHAEIE B TR b S IR A0 PR R 45
2 ~3 A1 R, FRA AR IEFR 2 60% ~T0%
Rt T AT AE AR, IBOR SO E R S A i 52 5
.12 &% 5108s KIE &K (Sigma, E7881) ; TGF-
Bl ANF 41 1 (5L Peprotech 24 7)) \DMEM H; 57
e Xt (KL [E Hyclone 22 7)) 50.25% [ ( 56
Thermo Scientific /] ) ; — I ZL P AH ( DMSO, |4
TABRZ A ) ; Fbs10099-141 Jif A= IfiL ¥ ( 3¢ [ Gibeo
A7) s BCA H 1 f iR & RIPA 2R 25 11 il
A0 ) | B8 T il 410 7l %) L PMISE | Ll R0 S — T (LR
KW ARA PR F]) s PVDF i ( 36 [F Millipore 23 A,
0.45 um) ; 5P/ FN IgG | Col-I IgG Smad2/3 IgG
(B[ Abcam /AT]) , BioTek Synergy2 FffRiY ( 3£ H
Biotek Z471) ;5810R £ 2 B 0oHL(F41 Eppendorf 2
H]) ; Mill-Q Integral 3 ##8 4l 7K 1% ( 3£ [E Millpore 2%
Al s AL B 3R AR (3€ [ Thermo 23 ) ; OLYM-
PUS IX71 ' 5% 8458 ( H A OLYMPUS 24 +]) 5
ProteinSimple FluorChem M 4> [ 38 & /0¥ & 4t ( 3£
[# ProteinSimple 2\ 7] ) ; trizol i, | ( 3& [# Invitrogen
A D) s POEE i PCR AL (P [K LightCycler 480)
1.2 i

L2.1 RERFHK  FEHARIBCCE R 50 mg, I
A1 1 mL DMSO 875 8 0 i i, A 4 mL 55 5% BEf
B AR B R R 37 mmol/L A A7, {5 FH RS
1.2.2 CCK 8 ¥EKG I 40 ff 3% 58 1% ¥ &2 75 NRK-
49F 41, DAAEFL 100 wL,4 x 10* A4~40 i/ mL 42250
96 fLtk A 5% CO, J 37 CREFFFh IR, 1F
AN BE S, 55 RIS, 10 & fL A 100 L [
(20,40 .80 .,160 ,320) wmol/ L. K 2 JE 173550, F:41
FATBCE S AN EAL, IR X IR . AR
KBRS 12.24 h J5, /010 pl. CCK 8, bR
ASCIE 450 nm PR ARG OD {8, 1554 i 4
Hil% = (1 - A BB41/A 25 (H41) x100%

1.2.3 YHfRsIR Bordl A5y 5 . 28 N IR

2 BEAIA (TGF-B1 5 ng/mL) | KB K 41 (20,40,
80 wmol/L) o BOW A K A NRK-49F 4 i bk, Jg
B AL, 97 LA 2 x 10° A~/mL (% B 5 F T 75 FLAR
H i AR K 2R 60% ~70% By, TG LIS 1 15 7 R b
FRANML 24 h, W52 AL 53 0 I A ek Bl 20,40,
80 wmol/LA K B &K 30 min Ji, B 7Y 21 Fl WL £ 41 #
TIMAZIRSE ] 5 ng/mL 1) TGF-B1 #il3 24 h, i 4340
a2 mL, 4R J5 W A4E 40 i 4808 1 BRI N
qPCR 73-#7 o

1.2.4 Western Blot f&MFE KL 24T 24 h
J& 35 BIEW, T PBS 9k 3 Yk, RIPA SR .
PMSF =50: 1 ) Hu o], 76 vK - Z4f# 400 5 min,4 °C |
12 000 r/min 0> 15 min JGUREEANAE . 875 R 2
PR b3 9, Il it BCA Jy 3 D e 2 1 ok B 0
o MO E A LA R 40 pg, & [ marker
5 L, HL 3k 80 V 120 min 5 , Vi 250 mA F5 [ 2 h,
FEAP A F] 0.45 wm () PVDF i . 5% G 5
WrEIRE A 1 h, 43515 FN(ab2413,1:500) , Col-1
(ab34710,1:5 000) ,Smad 2/3 (ab63672,1:1 000) ,
GAPDH ( weiao,1:2 000) —$Hi7E 4 CHEIRMGE 7 o
552 K TBST 9% 3 K, 10 min/ K, FEIIA 4T, &
HFIFE 1 h, FFH TBST 9k 3 ¥k, 10 min/ IR 5 1R
Jto GAPDH fE N 2, Image J #4347 K B {H
G307 o

1.2.5 2CHF 56 E & PCR( Real-time PCR) £ ] 32
PRIZik e R Trizol 12704 FH 7 i, 450 0045 4 4 i
(5 RNA, il b5 SCAS I RNA 3 J& K 400 5, o £
Ao Asso o TE 1.8 ~ 2.0 & %, W] RNA A%
fifeo #4 RNA 33 %% 5t cDNA, ] I 45 37 C
15 min,85 °C 5 s, SREL20 L {KZ ,PCR 41 ) :
95 °C 30 s FilAFPE,95 C 5 s A5 ,60 °C 34 s iR K HE
1,40 MG, 519 A TAY TRA A A
B BIFRAIE 1) o 455 2742 I 5 o
Br, AC, =C, HWFH - C, NS HH, A ACt= AC,
KR - AC, 5 AX Y], 524 mRNA [ AH X%
R =200 Mo (U0 B I BE B N 1

1.3 Geit ik SRH] SPSS 23.0 Gt B4 74L
Paohto P BRI ISR « Arii2E (2 25) R, 2
2 2Z ()5 LA, W JE AE A 431 F1 7 2 55 1R IR FH
R J7 225387 (One way ANOVA) ARG E—5 HLECR:
FHLSD #:, L P <0.05 NESAL2EE X,

2 #R

2.1 X} NRK-49F 4 fusfFa iysn - 525 [0 R
FLA8 , B R 160 320 pumol/L [ A% 2 X NRK-49F
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519 EUEFEFI(5'-37) TUEFFI(S'3")

FN ACCAAGTATGAAGTCAGCGTCTATGC CAGTGATCGTCTCTGTCTTCGTTCTC

Col-I TGTGCGATGGCGTGCTATGC TGCGTCTGGTGATACATATTCTTCTGG
Smad2 GCCAGACCTTCACAGCCATCATG TAGTCATCCAGAGGCGGCAGTTC
Smad3 TCCTGGCTACCTGAGTGAAGATGG TGGTTCAGCTCGTAGTAGGAGATGG
GAPDH ACGGCAAGTTCAACGGCACAG CGACATACTCAGCACCAGCATCAC

F2 KEEX NRKAIF HHAaIETE A FIRSNE (v +5,n=3)

265 12 h 24 h
75 % R 0.98 +0. 08 0.98 +0. 03
K#ZE (pmol/L)
20 0.98 £0. 18 0.97 +0. 14
40 0.96 +0. 13 0.94 +0. 11
80 0.92 £0. 16 0.91 +£0. 09
160 0.68 £0. 15 0.63 +0. 12
320 0.56 £0. 11 0.52 +£0.11

T g A B L AE, © P < 0.05, 7% P <0.01; 55 4 1L,
4P <0.05,22P<0.01
24 A D ) A 4 5 W BE S 20,40 .80 wmol /L
(R BE R X NRK-4OF 0y 7% 1 JC 8. 3% 5 . At
76 20,40 .80 pmol/L I T /5 2e85, Wik 2,
2.2 R#EX TGF-Bl 55 T NRK49F 4y FN,
Col-I,Smad 2/3 THKIBHIF M 525 6 BRAL L
B, 28 TGF-B1 il 38 i 45 7Y 25 40 U 384 58, FN, Col-I,
Smad 2/3 R FHAREB A mFRAK (P <0.01) , 1
BARY 2 P, & Wk B R BT R H n] R FN, Col-I,
Smad 2/3 HKIK, ERAGIHE L (P <0.01),
B 1R 3,

Hi%S 20umol /1. 40pmol /L 80umol 1. kDa

FN M 262

Col-l . ’ . 130
Smad2/3 48
[ G e

(iAPD[I----- 37

1 %} TGF-Bl #5549 NRK49F 4 E ARz A
R3 AEREHAXEEI TGF-pl HST NRK4IF

M E A RIEMEIE (x 25,0 =3)

20 51 FN/GAPDH  Col-I/GAPDH  Smad 2/3/GAPDH
SEMEL  0.8320.01 0.22 +0.02 0.12 +0.01
T2 1.30+0.10** 0.72+0.09**  1.65£0.15"*
K H (pmol/L)

20 1.10 £0.07% 0.37 +0.08%% 1.55 +0. 14
40 1.00 £0.05%% 0.35 £0.06%% 0.78 +0. 0824
80 0.90 £0.04%% 0.24 £0.05°2 0.18 £0.032%4

o SGX A, " P <0.05,7 " P <0.01; S H L,
4P <0.05,44P<0.01

2.3 KEZEN TGF-B1 if5 5 T NRK49F 4l FN,
Col-I,Smad 2,Smad 3 mRNA FiA/KFHEm 5
25 0 BRZH LA, TGF-B1 il 5 1) NRK-49F 44 fifg
A3 IbEY FN, Col-1,Smad 2 ,Smad 3 mRNA ikt i
(P <0.01); SERIH AL, W R R 4525208
" ] FN, Col-I, Smad 2, Smad 3 mRNA Ay 3
K, HRBER 25 2 Wk B BOK, R DG 3 PR 33K i TG
(P<0.05,P<0.01), W34,
3 itig

B DI RE AL REBE 5 5 1) o 21 i AL 2 5 DI AH
Ko BEHAE P25 SiEke 3 2 A 1
I R YRS 18 M, L4 (E] BT 2T 4R AL
B/ INERFNE /N REAL , S5 0 i T O A8 1 ' 5
B0 A SR RS S 4] R BT 4 2
JROME B, ZR BB T [0 A 400 i A5k gl F ECM 5 J32
DU B /NBRB A0 4 R At 403 , I s i, B/
BRI AE AL, T 0 L SRR, e 2 R 2R 4
I [ AN AR H B U 45 4 o e SR % T e
FEARM B 2T 4 Ak R ph 22 iR IR S SR i A
S UG R T A SR UEERE ) i
TG AN R 398 6 A 2

TE RS IR T B A4 B 4, J/ T %
R K R IR A . i R TE AU
JE SRS AN HR AL 32 SR AR IR
T4 i, bR R E A bR RN R,
RRLTAN | WP e rp e B i N P Y 1 il = B e
HEJT T, TSRS g B R B LT R S
L L AR ol o GiL D R AR R W AN NI 11
PIAAOG, SR AN i , <O PT B0, i s
I, B T K 2B, AR, 30K, — BB IR
5, AT 3 A S OB A 2 I, A, A
SEEMAE . H AR RIRTE 4%, H AR
PR T, T PR

5 I [ 14 JS T A4 200 L 47 % S 400 e 1] it
AT AEAM NS, Horp TCF-B1 R EEM BN R, B
L1 LR R 1 Z2 P 45 AT 5 T AT A 2 M T A AL
2T YA R B TGF-B 1 Al Ui T 2T 4E 241 it 3



- 1096 - WORLD CHINESE MEDICINE May 2019, Vol. 14,No. 5
F4 TEREMAEEX TCF-pl 55T NRK4F fRE EREMI M (x 25,0 =3)
215 FN Col-I Smad 2 Smad 3
25 0 R 1.00 1.00 1.00 1.00
R 9.63+£1.25** 12.39+2.86* * 26.78 +5.23 % * 27.99+1.75%*
KFZE (pmol/L)
20 8.76 +0.932 11.24 +2.48% 24.30 +3.75% 25.43 +1.89%
40 7.39 +0.8244 10.48 +2.054% 21.75 £3. 1344 22.83 £1.62442
80 6.52+0.2544 9.02+1.894% 20.95 £1.3444 21.37 £1.5944
TE SRR, ¢ P <0.05, * * P <0. 01 ; 5 HIL Hedg, 4 P <0.05,24 P <0.01

B, B IR E Y P A BT TGF-B1 AT LASE 2 ' 21 4
Prg 3 AT LR 4T 4E 20 B RE 5 4 WA K 1Y
ECM, {335 FN, Col-I 2" | TGF-B1 Hill 3 ik £F 4 4
L, —J5 TG I ECM B 4345 B, 75— J T 38 5 41 1
FEJ5 4 B AR i (MMPs ) 35 R 4 il ECM [
fiRt " TGF-B1 BEfs B4R B /NG _E B 40 -]
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JINBR FE JEE IS 1) 14 JEE S B 41 446 TGF-gl
A 1 RIZ AR (TRR-T) (11 BYAZ{& (TRR-II) il 111 BY 57
A (TER-IIT) , Hor Smad2/3 & TGF-B1 3 f% T W71
G I, R RN R, HAE BN ERAE AL A
165 T 4 A ol 3 IR R R A Y
TGF-B1 AZAK4% B I, P-Smad 2 H1 P-Smad 3 A L4
55 Smad 4 454, B AV HITE U5 2 40 A v LA
R R e T R A R T 2 R
JROT Z— o 2 R v RS o, A Vs 1 i
RIRE , BLEA 3 BB IR A 4Rt 1
[ B JR AR 2 ECM (19 =225, MR 3 9 1k
SN AZ AR AL, BT e A S v SR AR 1 4k, 1F
22 A M R 0 0 R S T 4 A A U S DR B 1T 1
TR A AR AR, UL U6 B AR Ak 2 T A i i
TE B /INERFIES /N 3k 3 R I e R G R
A S, AP IR TGF-B1 5l il 2T 4 4 i
PRIGAE , 45 R BR 545 6 B 45, BRI 2 ( H
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