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[WE] BB UFSEREX PG % (visfatin) 755 A BT ##IK N B2 4018 (HUVEC) #E R T & miR-155-
3p FIKMWFEM, Fik  SRH visfatin TH HUVEC E 7 40 A AR EIHREE (0. 5,1.0,2. 0 g/L AR ZE 43I+ 1l
YR 24 h, >R MTT 346 00 4 B3 28 17 0, =X 40 AR 00 240 it 08 1217 O, ELISA ¥ 46 I 44 i2 /9 CRP Rl NF-xB 19
7K, RT-PCR 32:46 10 40 L 1N miR-155-3p 7K, western blotting i i £ 4316 K] F ( myeloid differentiation factor 88,
MyD88) EH/KF, ZER  Visfatin RERFE M H HUVEC 3658, H HiF S HA T, S MAM L 228 B &M (P <
0.01) , EHHRZ vk B4 AT B B AMH visfatin XF HUVEC 4005 1E 5 e Ah, B AR 2 b v vk J32 4 A S 38 [ AR
Jitl 13 CRP 1 NF-xB 7K SEMANE A miR-155-3p FER Rk SRR 22 5 B (P <0.01) o B4 miR-
155-3p 7K -0 58 2 A% T i MyD88 75 [ 34, 1| HUVEC 433 CRP 5 NF-kB, SHIEIZIAA 125 5h W2k (P <
0.05), &t BRERREWIR visfatin 755 HUVEC SAEBAHRON , HALHI T e 5 B R E L miR-155-3p 7K
FHIAE L MyD88 2 3R 3k , I FEARA LN CRP 5 NF-xB /KA,
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Puerarin alleviates HUVEC injury induced by visfatin through
up-regulating miR-155-3p
ZHOU Feng-hua', HUANG Zhi-yong* , ZHANG Lei', SUN Xue-gang', JIA Yu-hua'

(1. School of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China;
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[ Abstract] Object To study the effect of puerarin on the expression of inflammatory factors and miR-155-3p in
human umbilical vein endothelial cells (HUVEC) induced by visfatin. Methods The HUVEC cell injury model was es-
tablished with visfatin. Cell proliferation was measured by MTT assay. Cell apoptosis was detected by flow cytometry. The
level of CRP and NF-kB was detected by ELISA, and the expression of miR-155-3p was detected by RT-PCR. The expres-
sion of myeloid differentiation factor 88 (MyD88) was identified by western blotting. Results Visfatin induced cell prolif-
eration and inhibited apoptosis in HUVEC, meanwhile the expressions of both CRP and NF-kB were significantly increased,
compared with that of the control group (P <0.01). Puerarin at moderate and high concentrations obviously reduced the
HUVEC injury induced by visfatin, mainly through down-regulating the expression of CRP and NF-«kB, as well as up-regu-
lating the level of miR-155-3p in the HUVEC. MiR-155-3p mimic markedly decreased the level of MyD88, CRP and NF-
kB in the HUVEC induced by visfatin ( P <0.05). Conclusions Pueprarin obviously alleviates HUVEC injury induced
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by visfatin, probably related to down-regulating the level of MyD88, CRP, NF-kB, and up-regulating the expression of

miR-155-3p in HUVEC.
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sh Ik EERE AL (atherosclerosis, AS) J&AN 220 ik
A 1) e [ FH Al 2 Ay ™ A A N 2 A
RS 5 R T AS B RGP — B O il B
WFSE AR o A RO A 0 I A fe e PR 3% Ay S ] 4
B M N R D RER G 02 AS B AR B UR sh 3T, 7E ]
LI AS BEB H BERTAR K i1l B E A AE ), WFse
B, SR RPN | I i B U0 ) A AR A S 24 T B
P45 N B A0, S BOH I PG | iR ERAZ A
JEL A5 REREERG I, RIS S AS R AR DL, 4k
FR L N DIRERTIE 7 /2 AS PR IIARAS

FRATHT 5% & B, A IE i 107 3R ( visfatin ) 7E
ApoE ™/~ /NN T K BE B v 25k 2 B T i
S NIBF# Jik P Bz 40 M (HUVEC) #8005, T fig 5 E i
IL-6 'TNF-a 7K BT 22 4 583 A6 25 3 U ( mito-
gen-activated protein kinase, MAPK ) {5 5 il 1%
S0 PR visfatin 78 AS UHEHA IR BY R HEVER
PRI, miR-155 Al ELHEHE A — S A A i, AT
TE M5 P9 R 4l v % A EBEAE A vistatin J2 75
ABIE A P45 miR-155 7KF-52 00 N Bz 41 L Eh 68 v R I
8 ARFELERTH TAERAL b RS AR R
visfatin 55 HUVEC 40l 5% - 5504 HIAL ], LA
— AR visfatin B5- 3 N B 9 23 7L B2 2y
HIBT IR AL

1 #RETE

1.1 ##
L1142y

55 A% HUVEC 40 (L5 2Q00446 , I ifgHiF¢
BB A W) s HIRER (L5 110752 - 201313,
N 25K T ) BRI R 0.5 g/ml 5 A & — H
FEMAR ( DMSO ) %5 % 5, 15 H] PBS #i B, H2H A
visfatin (It 5 YJ130 - 09, & [ Peprotech 2 w] ) H
PBS 1A B 100 mg/L BIRF, — 20°C %A% .
1.1.2 1Y

TSI00-F % Eclipse Ti ¢ W i3858 ( H A< Ni-
kon 23l , ECHO-PLUS %44 [ 84 A0 AR ( 75 K] %
BT ), MK3 B b7 1ot I A 52 2 s AN B et
Ei PCR A48 (12 Thermo 23 1)) |, iz ( 35
Beckman Coulter /A F] ) , Image Station 2000MM £

REUER R 58 (52 [ Kodak A H]) o
1.1.3 35

DMEM/F12 8% 3% 5 G 2 1% (45 03/14
F7676 , 5% [ Gibco ZAH]) , MTT T4 (5 200-664-
3,3 Sigma /3 #]) , AnnexinV-FITC 4 g 3 745 I
A& (45 40302ES20, F 5Ll AW 20 | ), miR-
155-3p mimic ( #t*5 miR10004658-1-2, ]~ M Bt 18 4=
Y1/ d]), CRP 5 NF-xkB ELISA iR #| & (it 5
ab99995 | ab176647, & [E Abcam 7y 7 ), RNAiso
Plus .Prime Script™ RT Reagent Kit .SYBR Premix Ex
Taq™ (#t5 9109 . RRO37A . RR420A , H A% Takara 2%
Al)  RPURERE 76 R bt GAPDH (it*5 3699
51748, CST A7) .
1.2 FHik
1.2.1 4ifEsrdl

XPEAE R 0 40 i 43 I 2L 0,25, 50,100,200 pe/L
visfatin 171 24 h, FFHL 100 pg/L visfatin 4351+ 7
0,3,6,12,24 h, fx I 40 H 34 8 S 8 T 00 s 2590 1
T2 XF BB 2H | A5 U 26 (visfatin 100 wg/L T 75 24
h) ,ERZAM P R, EAR R T Wk AR R
$9:0.5,1.0,2.0 g/L, L[ 24 h,
1.2.2  MTT {20 3845

HUVEC LA5 x 10*/FL% B8R T 96 FLAR , Ab 3
JE NI MTT %W (W E N 5¢/1.)20 pl/fL, F 37°C
BEE 4 h, WAALHEAYEFREE, INA DMSO ¥ 150
pL/ L, 52 10 min 7553V 45 i, BEAR AN A {8
(1K 490 nm) ,
1.2.3  FnaC AR 40 e 1

AT FRS E BE T PBS BE 3 IR, RS
min, MIA 100 pL 1 x binding buffer £ 41 it , FH
A5 uL annexin V-FITC F15 L PI Y00k, IR
A1, IR RGN 10 min, SRJE A 400 pL 1 x
binding buffer, 827, ¢ & 37 BV 1 3 =X 240 Jf {04 il
(MR 488 nm, K SH A 530 nm) , 15540 g 94
T-HR5L
1.2.4 ELISA 1] CRP 5 NF-kB /K

B A AR AR IR 1 x 10° /FL I ¥R B 4 /0 T
96 FLIGFEM, 4 M2 G BEAL, BRI, B AR R AIK
o ERBELH BRI 5 DAL, A AR SR 24 h
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J5 , BB E IS, B0 10 min 5 KOOI A B
TR BRE S5 REIARE 45 50 L T i fL, 37 B
A 50 pL AEPRIRICHUER, BRIEA,3TCHE |
h, FZHPITRAAR, Ve 3 WK, BEFLTF A 80 uL 3%
SRR -HRP,IRAT, I T 37°CHEE 0.5 h, ik
3, BAFLIMAJEY) A B 4% 50 uL, BRI A1 ,37°C
HEOGIER 10 min, HBE A 50 wL 1B, 57 BI7E
450 nm P A AR E A FLIY A {EIF115 CRP 5 NF-
kB B,

1.2.5 RT-PCR ] miR-155-3p 7K~}

PEILANARL L RNA BB I FL DR I B RNA
it S Al SR AN o S e O B (A) 260280
cDNA &8 BRI R 20 wL 4 14 L i
RNA,2 plL enzyme mix,5 x RT 2k 4 wL,42°C 2
R 60 min,95°C S 5 min , B & B cDNA {R77
F -20C &, £ PCR: B WAKZR 20 pL i 2
x PCR M {RAY) 10 pL ¢cDNA 1 pL miR-155-3p
51470.5 wL 20 x SYBR 1 pL 5 H,07.5 pL 44/,
95°C K 10 min, FFF%1a] (95°C 10 s.60°C 1 min) 3
40 MEH . miR-155-3p 5NZ U6 ATk & H
2 AT ROR ST 3 IR,

1.2.6 Western blotting 1] MyD88 & H

A3 LH AL FE S SRR R 11, BCA BT 8
Ef RIS T SDS-PAGE MUk, & 1 FRER N FL
35 g, BUZ AN 3 25 e v FE 43 53R 5% 1 12% , H
VKT 1.5 h, FE BT8R 70 min, 5% s 4 7
FIRBM 1 h, —H 4CIEF LR (1:2000) , T
37°CHEE 2 h(1:5000) , ECL % i A /4, Image Tool
3.0 M BRI E(H (14) ,GAPDH A NS ],
1.2.7 Giitsrbr

K HH SPSS 20. 0 S8 i34 47 B4iE v A, o i
BORHEHE ] « £ 5 /oK, BAFA IES SR one-
way ANOVA 37 s 25 ANAF G TE 2 43 A 0Lk FH AR RS
5, P<0.05 WEGI¥ER,

2 R

2.1 Visfatin { HUVEC #if5

25 50 peg/L visfatin X HUVEC 458 UL 4
YEF, 11 100,200 pe/L BE ] HUVEC H4FH (P <
0.01, W3 1) ;100 wg/L visfatin TR 3 .6 h K45
TCHA AR, 9 12 24 h o] WA R BA &, HO R
24 h fEFf 3 (P <0.01, W3 2) . 100 pg/L visfatin
T 24 h B AR TR (P <0.01) .

R1 AFEWE visfatin X HUVEC 3455 X BT
P (x +£s,n=6)
Tab.1 Effect of visfatin at different concentrations on

HUVEC proliferation and apoptosis

e - 5%
151 c &?. W T ﬁ%
Groups oncentration Proliferation/A poplosis
(pg/L) index( Al)
i HR 4
X,TMVE — 0.92 £0.28 4.37 £1.25
Control
Visfatin 25 0.82 +0. 31 6.44 +2.63
50 0.69 +0.33 " 8.38+1.92"
100 0.51 £0.36 13.86 +3.17
200 0.42 +0.27 16.55 +3.44 ™

T SXELIMILL, * P <0.05,* P <0.01(%2 ),
Note. Compared with the control group, * P <0.05, ™ P <0.01.
(Tab. 2 is the same) .
F 2 Visfatin THAFBEXT HUVEC 3558 A
JIT-IEM (2 £5,n =6)
Tab.2 Effect of visfatin at different incubation times on the

HUVEC proliferation and apoptosis

P Yﬂ > . =5
an o w WOLIE N
Groups Time/h Proliferation/A poptosts
index( Al)
i IR
MR — 1.03 +£0.39 4.15+1.53
Control
Visfatin 3 0.89 +0.26 5.36+1.98
6 0.77 £0.33 7.21+£1.28
12 0.58 +0.31 ™ 10.44 £2.37 ™
24 0.52+0.24™ 13.92 £3.82™

2.2 EBRZEX HUVEC A CRP NF-«kB & miR-
155-3p 7K FHIF N

SRRV AR LG, AR R e v A 4 P A 4
HlBA RS (P <0.01) , AT 48 B0 AR (P <
0.01,03%3), BIEI 4L 3 ' CRP 5 NF-xB
WIS ey, B AR R b R R A R 0 2 FE IR CRP
5 NF-kB JKF- (P <0.01) . #AEIZH miR-155-3p /K
AT B A ] S B AL, B AR R Rk B T BiUE miR-
1553p FHim, 25 A B EME(P <0.05) , Mk EL %
A REE(P<0.01), SHEAHMLIL, HHRRMK
W4 HUVEC #5858 1, LA & CRP NF-kB miR-
155-3p K-, ZF B EM(P>0.05)
2.3 #7& miR-155-3p ¥ HUVEC B850

ERAIHAR ., AR E 415 miR-155 mimic ZH 40
JRLHEBE A B IR (P <0.01) , T 485K (P <
0.01) ,AHERWEF(P>0.05,LFE4), SaHA
A AR RIZH CRP NF-kB 5 MyD88 & /K 1 3%
B, 2 A BETE(P <0.01) , miR-155-3p mim-
ic IR FEACANAE PN CRP NF-kB 5 MyD88 & 1%
ik, SEAIHA L 2 5 A B ETE(P <0.05, 81 1),
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F3 EAREXT HUVEC 40085 P37 M CRP NF-kB miR-155 7K (x £5,n =6)
Tab.3 Effect of puerarin at different concentrations on HUVEC proliferation and apoptosis,

CRP, NF-«kB and miR-155 level

251 e ' JHT 8% CRIiEA %M F-«B LRSS
Groups Proliferation /A Apoptosis index( Al) CRP(ng/L) NF-kB(ng/L)
X BEZH Control 0.98 +0.23 5.28 £2.15 65.47 £15.62 82.38 £9.53 3.74 +0. 68
HERIZH Model 0.50 +0. 36 15.06 £3. 06 235.83 +£29.33 332.61 £21.28 0.95 +0. 38
Puerarin 1% low 0.69 +£0.33 13.28 £2.90 147.92 +34. 17 240.92 +14. 36 1.62 +£0.47
Puerarin "' middle 0.82+0.19™ 8.31+3.29™ 105.47 +£22.52* 163.02 +15. 64 ™ 2.81 +0.54™
Puerarin 7 high 0.89 +0.22 ™ 7.66 £2. 14 86.32 +£19.24 145.42 +19. 02 ** 3.29+0.77 "
L SHRMAIML, * P <0.05, " P<0.01,
Note. Compared with the model group, * P <0.05, ™ P <0.01.
F4 WIS miR-155 XF HUVEC W50 (x +s,n =6)
Tab.4 Effect of miR-155 activation on the HUVEC activities
) W - C R R s
Groups Proliferation /A Apoptosis index( Al) CRP(ng/L) NF-kB(ng/L)

X 20 Control 0.95+0.27 ™ 5.87+1.26™ 73.22 £11.54 ™ 67.51 £12.85 4.25 +0.71
FRHIZ Model 0.43 £0.21 17.62 £4.39 259.76 +24. 82 317.54 £15.01 1.33 £0.54
FME A Puerarin® 0.83 +0.33™ 9.08 £3.17™ 98.45 +20.74 ™ 152.39 £19.44 ™ 3.41 £0.92 ™

miR-155" 0.77 £0.31™ 11.64 £2.07 ™ 132.56 +£22.52* 193.28 +13.65 8.19£1.48™

RN 1.0 g/L, "miRNA-155-3p mimic Y€ 50 nmol/L, ¥ T 24 h, SHEEBIZHAHIL, * P <0.05, ** P <0.01,
Note. Puerarin®: 1.0 g/L for 24 h, miR-155; * ( miRNA-155-3p mimic) ; 50 nM for 24 h. Compared with the model group, *P <0.05, * P <0.01.

MyD88

GAPDH

il s

CBUMAL E BHEY miRNA-ISS-

Model Control Paerarin  3p3aEh 4
group group group  mimic group

B 1 454 MyD88 £ H /K
Fig.1 MyD88 protein levels in different groups

3 e

DAL A s L VN B B, B 2 30 % Al L
P8 PR 3R AR & A Dy R RN 28 4 S v, LD g
i AS KA R MR IBITY . — BN D fg
Sty , KB B NG B AL A A A R A BN B, 3L
FAEFIRSCHIIE B DR, 4 45 1 N 1 40 i
UIRe A IS AS — 7 T AR E 224

Visfatin =22 H A JIE 0 (1 €888 105 2 245506, e
I BB I P visfatin ZKF B & T e, HAES CRP &
if9eg SR A Rl F--o (tumor necrosis factor-o, TNF-o0) )
TrEt L AT R B, visfatin 7E ApoE ~ /N BT
PR FRB IR T, TR Y visfatin 775 E

IV 200 9 T V5 T 2 AR A, sk ko L T i 2 4R A1
WREARE AR ENE, FECOIRAMIE R Ak, vis-
fatin AT W 1755 HUVEC Z0M38 740 1, R 4n i 1
THH TNF-a X EAFR-6(1L-6) KT, 75 40 5 S 46
15, HALH 5 visfatin #4355 MAPK % H A9 ERK1/2 .
INK 5 p38 (55 B AA KT ALBh A1tk
B, visfatin 5 HUVEC 35555 | 4O 7 0], 41
K, Figh CRP 5 NF-xB /KB @b, ik —4E
SET visfatin HA B E A S RAERER .,

CRP J& RIE U s bR 2 —, CRP THE 5
AS MR R X IG A BV R . 5 &, CRP
A E S E HUVEC 41 4™ . CRP Al F H
I 4 A B LDL, {1 328 V0 UK 20 B 1, kb, CRP
REAIE 31 Jr) 8 O 28 I8 1 B A%, 75 5 BRE B F R % il
24030 RS B I visfatin BE R 2 1 HUVEC I
B CRP K S dE A0 i RAEI 5, BARF =ik
JEE AT A S 0 A0 FE T visfatin 5355 0] 515
SETEA,

ARIITJE N, NF-kB 25 RAE | e | A0 U
N Al i, R A S T, NF-xB A B Ak
ZIER PR Z AL, — B NF-«B 83800 i 942 i 45 40
it 6 e 1 1 O a1 4 V7% MR O = o e YA e
2 ; [RIISE, NF-B A 400 5 200 L 0 7, S5 350 45 7 AL
AL NP 3 A B 2T A Ak, SR AR EAS B HE
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B MyD88 2 Toll A 52 14 {5 5 3 i i) — A4~ 56

BT, 1T S NF-kB F5 52 PESS A 006 T I R E

FHOCHE PRI IR NI R — FR NI A AE N, i

— AR HE AS FERE | T MyD88/NF-kB tH#IA M

U AS BEEIAY , AT L I, 45T HUVEC Sk

U5k visfatin JPKS , 40 M N MyD88 £ 13535 W 3%

s, E3EHH NF-kB AKSETHE , $278 visfatin 755

HUVEC #5145 7] i85 106 MyD88/NF-kB 48 JiE i A

XK, B AR R ] B S FEARAN i MyD88 5 NF-xB /K,

Al e HHTRAE AR5 Bl

f#/]5 RNA ( microRNA , miRNA ) 76155 AS ¥ 725

PR S A IS RE S SN | SR 240 - f AR D [ it

IR T 4 T HEAEA™ . miR-155-3p J&—

A Z I RE miRNA | E R UE SRS BE SN, RIAE |

Jiigg e e AR AR v Y R 4 T HEAE A, miR-155-3p

P BN i ] M N, A O R vl e 1 N N B 2 N B = N

AR AR I ] 9 TR A0 I 1), TNF- ] 5835 129

HUVEC P miR-155-3p /K3, 3 AT GRS ML N 76 2L

(B SR 1T LA, 8 2 41 ) MyD88/NF-kB 3 [ 4

RPN B2 A4, T IBAR AS 5145507, ml LUK 2 1Y 2,

miR-155-3p 7E AS HHA W 5 iy B Bee S PEAE T, B

CUCIE AR RE e b S R e =S AN | =)

W 210 B 34 5 1 J B 0T SR A R I8 Bel-6 SRk Pl AS

BESepEJRlS AR SzE 100 e/ Lvisfatin il HU-

VEC 24 h BE 2 RN miR-155-3p ik, 1M 5

MR AT RO X A R AR . 3 m4e A miR-155-

3p ZKF-RE f2 35 1 1 L ) MyD8S i 1 % ik, FEAIX

NF-«kB 5 CRP 7K, T8 4% visfatin X} HUVEC [

WGIVEI, AR E X HUVEC B3 18 20 J2 18

i F R miR-155-3p K ES20AY

s % X #
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