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[ Abstract ] Objective: To establish the vitro diabetic nephropathy model with high-glucose induced-rat
glomerular mesangial cells to detect the inhibitory effect of ethyl acetate extract of Coreopsis tinctoria ( AC) on cell
proliferation and fibrosis factor expression. Method: High glucose-induced rat glomerular mesangial cells were
treated with AC. The cells were divided into six groups: normal group, high-glucose-induced model group, high-
glucose + AC groups, with concentrations of 25, 50, 100, 150 mg-L~'. MTT and cell counting kit 8 ( CCK8)
were used to test the inhibitory effect of AC on cell proliferation. Real-time PCR and Western blot were used to test
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the inhibitory effect of AC on transforming growth factor-8, (TGF-8,), Collagen IV, fibronectin (FN) mRNA and
protein expressions. Result: AC with concentrations of 25, 50, 100, 150 mg - L' significantly inhibited the
proliferation of glomerular mesangial cells of high-glucose-induced rats (P <0.01). AC with concentrations of 25,
100, 150 mg - L™ significantly inhibited TGF-8, mRNA and protein expressions ( P < 0.01). AC with
concentrations of 100, 150 mg-L ~'significantly inhibited Collagen IV mRNA and protein expressions (P <0.01).
AC with concentrations of 50, 100, 150 mg-L ~'significantly inhibited FN mRNA and protein expressions (P <
0.01). Conclusion: AC prevents the diabetic nephropathy renal fibrosis by suppressing proliferation of rat

glomerular mesangial cells and fibrosis factor expression.
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¥ IR 9% 5 9% ( diabetic nephropathy, DN ) J& %
A8 R 9% ((diabetic mellitus, DM ) 3 Ifil 4 3+ & %E , &2
WA 10 4£ 2L B/ DMK, 4 T 5 DA 4H 2158
I BRI B E Th A 6.5% ~42% W] KA IE SR
i TEFRE DN BIERA G G AN T 2.6% ~
9.7% ,7& 1 ! DM (3t J 2 &1 DM M35 & A0 1
PRI TE BRI DA b ] 1 B0 R i B, -
INEAA 2L B 16, il DN 5 1 75 21 L2 I 42 1) A6 7 )
BARHrEE, DN IR YT H AT JC B X 1 R
PEZG ¥y, B R A 1 i AR R e P A e
BN IR 1 B I LRl Y S R
57 o SR LA b 25 9wk LLAR &7 15 B AR AR DN (4 & 2E
RERTHR, WK EA LRI 58 S350
25 A R A B TE A BE . D4Rk, T EE 21
B 35 4 PR B 7 T T E T AL W T 2
WA T EARE ST PSR I TR ES
W T RV A5, EL A RS DG B < 9D PR 1 ST
RERIAEFE ™ L W8 40935 ( Coreopsis tinctoria) H1 3
B —AE A A Y, LS RAE TP A2, I T 36,
JE A3 AR T A M (4 X 4G 7 T 9 Y B 2k
BRI, W SR N 2 M X 2Rl R
TEYE BRI G R 2y rh 5 J S 4, 2 B AR
R A =Y . DR S A5 Y o P
BN A B Oy POm ), ERA PR A
CEIN 1195 S (N sl a1 (A I O S v =1
JF 22 W AR S o 5 3 A0 AT 00 F 95 2 1, 0 4 0
LM WY RE U R AL R
(streptozotocin, STZ) 5 3 i DM K R il 4% . 1fn A 7K
- AR R R LT B i PR K -7 B e
R B /N ER FR AN ST A DN AY e B, AC
M A A S -k B (NF-kB) {5 538 % , 410 11 48 L v
RAE N F B 4% # 1k 2 H-1 ( monocyte chemotactic
protein-1, MCP-1) , 48 g [&] %k Fff 4> 7 -1 (intercellular

ethyl acetate extract of Coreopsis tinctoria; rat glomerular mesangial; cell proliferation;

adhesion molecule, ICAM-1) ) mRNA 5 & (H %
IR R PR O B & I R g R 5
LF YR W AR T 0 AC XA BR % B
LR AL S B A DR E T i AN TE R, B T2
F AT v W 75T R B /)N R AR I A i T
W R ' s A A0 A B A TR L AC X RS 7R 41 Jif
W5 S 2T AE A R AR 52

1 ##
L1 408k KEY /NER R B 4 i (Rat

Glomerular Mesangial Cell, HBZY-1) Il - 73 18 -+ f
YA BR S R AN A R R AR KA, el
REEFRE A RS R4
L2 % KIG4 miE (FBS), @4 DMEM # 33
W, B R 3 2% vin i (PBS 3£ [5 Hyclone 23 A, it 57>
5> SH30068. 03 ,SH30022. 01 B,SH30256. 01B) ; I
Mg b (MMT) 350 & 40 34 58 5 00 2 A6
(CCK8) 57 & (| iDLl - P A= Wy A BR A w4t
S4B AR156, AR1160-100 ) ; D-Glucose ( 3£ [
Sigma 23 F] L5 G5767) ; [ ik a0 &, RIPA H H
2 W (3£ B Thermo 2% W), 4it 5 43 5 &y K1621,
89900 ) ; s %¢ . F H# PCR ( Real-time PCR) i 57| &
(E[E Qiagen 23w, it 5 18073) ; Hu &% A/ K A
T8, (TGFB,) , 4 L EH (FN) , RIFEH IV
(CollagenV ) , il -3 - i i =L i ( GAPDH ) , B-JIlL
B [ (B-actin) (3£ [H Abcam 23 &, #t 5 20 5 K
ah92486 ,ab45688 ,ab6586 ,ab8245 ,abh82227)
1.3 U2 5424S7ZX7-1093 RO 2E @4 (B A
Olympus /A &) ) 5 5427R # 5 o ¥ R B0 AL (7 =
Eppendorf 2% & ) ; Steri-Cult %! CO, 1% 5 48 ( 3£ H
Thermo 23 @] ) ; EPS-600 %Y iy yk AL ( F ¥ K AERIHE A
FRZAF]) 5 CFX96 #I%¢ 5t 5 & PCR {X, ChemiDoc MP
TG JE 18 1% AX, 156-8001 7 T 7 ¥, Yk i ( 5% [ Bio-
Rad A7) .
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2 A& AL, Yk 23R 24 ho B AL M A CCK8 ¥ ik

2.1 UM SR MR A0 B R UL R B E KR,
HBZY-1 4 fE1C T & 10% 5 45 1 1% i &5 5 DMEM
K FR W (Hyclone ) (9 55 F L b 4 400 O 5 T &%
37 °C 5% CO, ¥iFR4a ik AT 10E 5% .

2.2 ACHWAIBCH KSR FRICAC HRTH 0.1 g,
BT LS mL B0, B B2 L,
BN Z LA (DMSO) i Wi 2 SR B 1 mL, 2
SRR O R K 3843 S A% T DMSO | 15 2] o7 2 vk JiE
100 g L7y AC W ¥ AC IR E THESA
TLOHER R 0.2 pwm (150 FL 8 B 8, AR B
£ AC I — 5 EL ) DMSO, 43 51 B AN [F)
W RE ) AC A5 W, FH - 48 H T T2 56

2.3 diMISrH Resn sy K EE SR HBZY-1 46 i
AR 55 Gk 80% ~90% B, B U AR, A I
T8 15 SR TR B A0 I X A R AT B K2 2 x
10° A/ FLAR R A TR W, 1280 T 6 FLAR Hh 4 4 4~ AL
HLRESRE 4 ~ 6 h R0 RE A KR PBS T Uk 41 i
2 R, IEH 24 DMEM 8535 1 i i AR 2 H &
B 50 mmol - L ™'y DMEM £% 7% % T #i 41 g 24 h
SEARTY | DAS TR 21 40 B e 40 B 3 A K OF, Fefb A K
K ¥ -8, (TGF-B, ) , iR [ IV (CollagenV ) , £F- 4t %
3% [ (fibronectin, FN) mRNA 5 A £ X B FE 5
T A Ry A B A R B 4
2R R AC (25,50,100,150 mg-L°") , 2
SEAEH A A, AC K [R] & R B (25, 50,100,
150 mg-L™") 41, BAWER 3 HE AL, THi 24 h
JG L, g B, o R B Al i b S RNA 5 A F &
T4 B A DU

2.4 MTT 40 s 5 5250 8 15 5% 45 19 HBZY-1 21
BELA 1 x 10" A~/ FL40 M B2 /0 F 96 FLAR 15 5% 40 g
4 ~6 h, Ff 4l M RE AR . FF 25 B WR, PBS Y Uk 2
UK, i BT R 4320 D v TG 1 40 B 1 75 0, B AL A2
MuBE R 100 pL, B S MR L. dR2LE 524 h,
FFLFIA MTT 10 pL(5 g-L™") 4k 5 3% 4 h, /)
7% i, LA DMSO 100 pL, E4r % %
30 ~ 60 min, £ 5 4 25 5 W) 58 20 g T DMSO
fitg A T 490 nm KGO B AL A AT DL
A H .

2.5 CCKS8 4 i3 sc s W35 55 4110 HBZY-1 21
BELL 1 x 10° A~/FL A 4 i % B 7 T 96 FLARCH , 1
FEANML 4 ~6 h FRAHA G BE AR K . FF 2 B WU, PBS
THVE 2 WK 4% R R o 4 O i B B v TG ) 4
KRR, AL A 40 M B R 100 pL, 4% 4 A4
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10 WL, AR rpy SR8 By 1k I 7™ A T 52 W) 52 56
SR URZEEEIRE 2 h, EEER A T 460 nm H A I H:
AL A AT LB A L& H o

2.6 Real-time PCR SC 4 % FH trizol 32 Hu 4H g b
M RNA, HURE S 8 RNA 2 pg, % ] Thermo J %% %
B, % IR U B A5 SR S AR AR R AT U R A
O3 AR A i cDNA K2 of i DNA Sy KA, >R
QuantiFast SYBR Green PCR Kit & 5] & ik 77 52 B} 9¢
JE RERY W, B IRAELE 3 AL, EHB
BL PR 2 B KA R G R )T ROR T #E R, B
27RO FROR AR S TR AR mRNA B AR X R ik
LRSI R 1,

%1 Real-time PCR 3|45 %l

Table 1 Primer sequences for Real-time PCR

314 o5 -3 K JE /bp
TGF-B, ¥ TGAGTGGCTGTCTTTTGACG 46
T TGGGACTGATCCCATTGATT
FN I TGACAACTGCCGTAGACCTGG 125
T TACTGGTTGTAGGTGTGGCCG
CollagenlV. _E 3 TGGTCCCCAAGGTGTCAAAG 245
T GGGGGTCCTGGGTTACCATTA
GAPDH ¥ GGCATTGCTCTCAATGACAA 102
F i TGCTGAGGGAGATGCTCAGTG
2.7 HEARPEENIE (Western blot) 5255 L HI 40 g

S P T TS () 25 LA L Y A AR L 7E 10% 1Y
SR VR T P B 5 v LUK, 1 L R 2 R i TR
2K (PVDF) i b, B 10% Ji5 G W5 8 35t 141 ) 49 531
IASTN SR Bt B /8 F P, w6 R He ] 2 5 o
TGF-8,(1:500) ,FN(1:2000) ,CollagenIV (1:500) ,
GAPDH(1:2 000) ,B-actin(1:2 000)4 °C Jz i3 7% .
TS5 R L 0 BT B, 50 R B AR . BER
HAGASRT B 1 25 K BE A AT 43 47

2.8 ZEilworik A BUEBR AT SPSS 16.0 ¢
A REAT Ge it o o SE A B b b Ky B A
X xRN o ZHIA] L BRI R 5 22 43 17 (One-
Way-Analysis) ; P 20 [8] Eb %5 SR F 57 FE A ¢ K 56
(Student’s ¢ test), LI P <0.05 H % %A &%
B

3 &R

3.1 AC XS REUE /NER R B0 L HBZY -1 20 )i 1 5
s A5 SR T A 4 B 1 8 A6 7 1, MITT,
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CCK8 5 XF 45 21 40 ffg 14 58 26 dF 47 & /& 0 Mro R
MTT 357 5 A6 I 40 M 1% 78 52 56 b, 5 0F % 4 L
TR 2 240 386 G K P b 2 TR B G R 218.45%
(P <0.01), AC AN[R] v B X 4H Jfo 34 5 22 3 45 0 il
YR, Hod AC 25 mg- L™ " 2H 40 3845 2 oy 212.23%
SRR A OS2 22 55 AC 50,100,150 mg- L~
2 SRR LR A A G SR ] R R (P < 0.01) 3
B % 4y ) R 184.51% ,125.96% ,81.23% , CCKS8 izt
T BRI AC X 24t 14 5 A FH i B, B 75 2 240 4 B
Foh246. 13% B ERTIEHH(P <0.01), AC KA
SRR E T AR ,AC 25 mg- L™ AHAN B AT F N
244.74% , SE R0 WA R G i 2% 2 5, AC 50 mg -
L' ZH 40 3 5 R Oy 225. 08% , 544 4] Ho A i B R
£ (P <0.05) ;AC 100,150 mg-L ™" 4 5/ 40 s 4
L8 GE KT 2 B A (P < 0. 01 ), 24 i 39 58 22 43 J3l)

J181.11% ,116.89% ,

3.2 AC X EBHAES T HBZY-1 40 £ 4k X 1
mRNA F£iE 2 BRI H 4] TGF-B, mRNA ik
BERTIEWH(P <0.01), AC A6 FT ik E+
Filf5 4% 2 TGF-B, mRNA Kik 5 W F FiH (P <
0.01) ;X & H A ML+ CollagenV mRNA ik 4it
AL A ZH Collagen IV mRNA 263k 35 &5 T 1F 4
H(P<0.01), [ AC T M & H F+ 5, Collagen [V
mRNA £ ik & i AL, Hr AC 50,100, 150 mg -
L4 2 il 3% 40 1 40 o Collagen IV mRNA 5% 3k
(P <0.01) ;%% ZH 40 s N mRNA ik & 41t 7]
AL BRI FN () mRNA RR B m FIEFH (P <
0.01) ., AC A[A) iz & ¥k B+ 1l )5 , FN mRNA Kk
8% T, AC 50,100,150 mg-L ™" ¥ hE & 3% 4 i 41
Mg FN mRNA gy (P <0.01), WK 1,

1 AEREBRE ACKBIEES HBYZ-1 Al ™ TGF-B,,CollagenlV ,FN mRNA 83Xt RKiAKEH M (v +5,n=4)
Table 1 Analysis of high glucose induced and AC treatment of TGF-g, ,CollagenIV ,FN mRNA relative expression of HBZY-1 cell in different

concentration(x +s,n=4)

%

4151 Bt /mg-L ™" TGF-B, Collagen [V FN
% - 100. 00 +21. 47 100. 00 +25.72 100. 00 +25.72
TR - 218.45 +23.52" 196. 63 +31. 15" 186. 63 £36.31"
AC 25 184. 87 £32.24% 184. 00 +37. 41 176. 50 +31.29
50 182. 47 +30. 50 150. 00 +37.77% 117.50 +38.43%
100 125.96 +26. 41 150.33 +37.77% 97. 83 +14.74%
150 81.23 +21.81% 103. 03 +20. 86°’ 88.03 +19. 197

e SIEWA R P<0.01; SHEIY] LY P <0.05, P <0.01,

3.3 AC XE B S F HBZY-1 40 b £F 4 4L
EERB W BRI TCGF-B, & A X Rk &
BERTIE®HCP <0.01), AC A A 52 % &
25,100,150 mg-L ™" 2 & 2 3 ) il 40 f 9 TGF-B, &
FHEIA (P <0.01) ; X4 2L 4 s Collagen IV 25 FH AH
SRIBEG T & B, BRI 4 Collagen [V 35 [ AH XT %
KERERTIEWH, A5 ¥ 25 (P <0.01),
AC AR B T W40 i )5, Collagen IV E ik [ AC i
BWEN TS FREY . AC 100,150 mg- L™ 4
ERRIZ AL, fE W 2 T U 4 M 9 Collagen IV 2 1
I RIKAKF- (P <0.01) s X2 ZH AN b FN 2 3Rk
WA, BRI FN B A X RS B ST
IEHA(P <0.01) . AC AS[A] Joe & ik B2 T W4 i fs
FN Ak AC Bii ik Eny Ftm 3% TR, Hirb AC
50,100,150 mg-L~"41 5B RI L ke, By Ak % T A
ML FN HA BRI (P <0.01) . WK 1,

4 ITig

DN e it A2 v P Bt 2 ' UK 2 2 45 4 ) i

B LT AL B . T2 2RI B /N K 2R 4 i 1
SO RCET 20 L S G B DR CE DN RO IR
RMG Az JE i S04 JEE DA K 455 5 P 400 i A0 ik o 9 AR
(ITE L, LA b3 A 76 5 E 2 2 Ab 19 & A ot e o 7
A EEAMEA o BB BN R I
BERHARY AR EA, Kb & ERZHH
Collagen IV 2y 3 iC I8 3= 22 1% 4y, % 88 VA AL 4G oy,
o, o5 3 FRJNEE . AR MEEH PN, 2 3 %
HAS, B W, DM ik 10 L2 Eiy B, &
JREIE A= B /N BRI R0 JRE AR R S PR AR K )
FHOG . b Collagen IV, FN, J2 R % 8 11 4 L 2 B /)
BR AR i A 18] S5 0 E 2 A R gy, L B RO R R
AL B /IR PR B K R BN AR T
7R B 5 0 /N R AR R A0 A 5, Collagen IV 1)
mRNA 58 [ 3R IK K 3% & T OE W 400, #F— 25
UESE T bR H e f9 1E A A o
FN Jy—F g o0 7 I 386 &, ZE ALK b 32 22
Z: 5 405 A0 L A R B 2 TR ARG O 5 4E 4R IR
- 137 -



5523 #5519 1] FEXEFFFRE Vol. 23 ,No. 19
2017 4£ 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2017
TGF-ﬂl.‘-;;-' ;...250kDa Colagen IV F““’H N 300 kDa FN 5% W% o by =+« 262kDa

GAPDH s weh wme wmue e e 37 kDa
A B C D E F

TGF- 3, / GAPDH
Colagen IV / -actin

B
AL TEH 4B BERIZE ;C ~ F. AC(25,50,100,150 mg-L~" )2, SIEHAILE" P <0.01; SR 4 P <0.05,V P <

[-actin W S Gl el et S 42 kDa
A B C DEF

[-actin Wk Seeh Bmh ek &b B 42 kDa
A B C D E F

FN / -actin

E1 ACAREREBREXNSEFS HBYZ-1 i TGF-B,,CollagenlV ,FN ZEERIKWHM (x ts,n=4)

Figure 1 Analysis of high glucose induced and AC treatment of TGF-g,, Collagen IV, FN protein expressions of HBZY-1 cell in different

concentration(x +s,n =4)

20 T 25 5 1 Ay 200 6 ) 5K 5 1 2 B T L, S 5 A0 i 4
5 J LR T3 P A S 0 T O YT 40 B A2 B, £ O A
T A U SR AN 5 Ak B AN T 2 5 R RE R
N 32 5k i 5 EE S R A . AR BT FN R E DN
BRELJRC I 40 A A1 18] 3 A A R R 4> 2 — o H T
A A T a5 A AR e AR A R R i H At
B JE DU T B /NS B BT et S b 2 — o IR
W, 76 B S50 0 5 2F 46K BB RS A PN AE R
B 5 A T S G 0, S R A KT 2 P Y
S, FE TR B LT R AL AR R Ak S 5
FWT FN AT LA 5 210 40 M55 0048 P R A i Y A %
£, DM B3 M3 o FN K- T &, vl & B0 ol
I IE B DM RO A IF e o A WS 4G R
W, ERETE 0 N ER R AL FN ) mRNA
Fh HE HRIRKOE 38 T 1E 5 4 Mk — 25 ik
T FN 2 DN B e £F 4 A A2 1 E 2 bR B o

TGF-B, /& DN B LE ST EES S
o FEERIKN TCF-B, W1l T B /NVE 12
HE B /NG b Rz A 43 Ak A £ 2 R A0, o 3 22 R gk
PE 0 5 8 Rk, X — b B2 B IR 2T e Ak A2 KR
SLGNE N HAE I, IR B TGF-B, {2 i B 4 41
20 M A/ T TR B T 0 o) G I A R 4 51 R N BR B
b B /NERE R . AT UL TGF-B, #£ DN RAFE [ [ 5 £F
Aefbps 2 R R EEEN ., KELRFRC
UESE, TGF-B, 45417 LA & TGF-, i T ) Smads %
155 38 % 1 %1 77 AT A& 92 DN 5 JUE 21 4 b 9 A2 BF
T TGF-B, BEE N DN GIF RS N T 24
WF &, Bl an TGF-B, Z ARV i ), 4T TCF-B, Hi ik i
L, TGF-B, Ak I FE B, Lh LG 7 J7 3 vl 3 il '
I 55 B 235 K4 45405 400 ) B U £F 4k Ak A5 . BT TGF-B,
Ui 77 Fresolimumab (1) T # I IR AF 5% & 1, % 24
Wy T e S i R 2 Y M N kR Ak R R
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J¥ o 75 —FhHe TGF-B, Hrik 5 LY2382770 H i iE
TE AT W[ 1 Jrg 3 Y 235755 P 5 /N Bk A A 5 B2 DN A
I I RS

S 45 2R W VR BE S T O BRUEE /0N IR AR IR i
EWA e, [R5 A 47 TGF-B, , Collagen IV 5 FN & 11 5
mRNA F5 K1Y 525 T, Ud B 12 40 0 A R ] &
G BAAAR B /N ER T e AL A8 i B o R IR P
IR AEDTE LT 4k AL o5 2% vh A2 B O, 8 4 3% Rl aE i
00T 240 P 2 1 U €3 T BEL Lk o B 7 T v D
B ML R IK Collagen]V , FN 55, %f DN ' I £F 4
A 78 A — 58 I R85 B 55 4K S T TR AT ) A DR
R RE /N BRURE B /N A8 (8] B R CTGF, 3 A 25 1 1Y
FIB W T B, [A] B 5 0 2H 2L rh Smad7, SonN
FIKF 36 TCF-B, 23k 7K1 AT U6k 4 155 (8] 5 £ 4
A6 B NER R AN W K IR A I £ S
20N, 12 200 I G A P U £ 4 AL B B
J2 5 U L A 1 A PR O R A BRI 0N BR R IR A
JRLAE R A A1 SE 56 B F S X 42 . MTT 55 CCK8 52 5 2%
REWT,AC RE W2 0 ) B = R BUE /DR R
A0 3G 5E , AC 150 mg- L~ 20 9 il 4 A @ 3%, L3l
T3 A A G 40 e 1 45 R K B AC 150 mg-LTTF,
T AN MAL H 3580 70% 1 AC 200 mg- L™ 4L T
40 B H KT 50% , KA g AC 150 mg- 17"l %
R ROREE VB ARDETE AC 1Y fi i A 08T vk
TFIR R S5 520 BF 0. 0 M 4041 Mt TGE-B,,
CollagenlV 5 FN () mRNA 57E 1 F ik /K F B #FH T
L, AC B mRNA 58 (R A K B2
R B, TGF-B, mRNA 5 7E AC 50 mg- L~ fi&
WP T U Rk HR — B HED TGF-B, mRNA %
ik i RFRREAR IT AR A R B PRI R, B
Ji 3 T o A 25 2 ] FR AT AN o bR g R )



523 F5 19
2017 4£ 10 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23, No. 19
Oct. ,2017

W, AC AT RE 8 I 1] N BRI A 3 GE K 2T 4k
L 7RIk T R AEXT DN 2R AL Bl iR 1E o 4R
AC th Z A b=A o 28, Herp B DN BE 2T 4 4k
YE R A RO o3 T BE 0 — Fh sl 2 Ao, B PR
S B AVE FHAIL ] o AN 15 4 IR AR 7 S5 225 v, 4
2 34 AC | DN B E 25 28 LA A R0
2E— 2 W AC Biif DN B k25 4 46 (9 11 I a5 5
PERILH o
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