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# OE: BRY WA c-dun AT ONKO 553 2l IR 2 (WD B AR ERiki 4l (HUVEC) 43
WA -6 (IL-6) KMIRRIERE F-0 (TNF-0) BIIEE AR /NI TTEM . A5 M4MEg% HUVEC, RIWIEE
ANFE R E (0. 504 100, 200 pg/L) KASFEEE] (0. 64 12+ 24, 48 h) YEA] HUVEC, MTT y2:&M HUVEC #8%5i1; it
ARG HUVEC 175 ELISA YEKI HUVEC 3& W 1IL-6 & TNF-a f3; Western blotting 74801l HUVEC ' p-JNK,
Bax. Bcl-2 Sz H#ik; JH/NEERL (50 pmol/L) F INK 3l 45 5 4 #1577 SP600125 (10 pmol/L) -l HUVEC, il /Mg
BT . R SR HZHAHLL, 100 ng/L A IR % n) B3] HUVEC 85, 5% HUVEC JA T, % HUVEC 73k I1L-6
K TNF-o, F)i W33 5, JFAT B3 HUVEC N p-INK K Bax & [AKIE, /b HUVEC W Bel-2 S5 3Rk S EEY]
AHLG, /INEEGR A SP600125 3417 42 2 el P IR 266 HUVEC 395 4 &% % 51 HUVEC /T2, BRRMIEE1E S HUVEC
L5 IL-6 M TNF-o (AR I AERE K HUVEC 7 p-JNK J Bax & [ I3€IA, Bin HUVEC W Bel-2 BEARIL. it /Mt
BRIk 1L-6 B2 TNF-o f5030, I8P R 2215 210 HUVEC $ifs, HHLHIAT B8 S 30H] INK {5 55 S kA 5.
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Study on berberine of reducing IL-6 and TNF-a secreted in HUVEC induced by
visfatin through JNK signal pathway
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Abstract: Objective To study the regulation of c-Jun N-terminal kinase (JNK) pathway on interleukin-6 (IL-6) and tumor necrosis
factor-alpha (TNF-a) secreted in human umbilical vein endothelial cell (HUVEC) induced by visfatin and the intervention of berberine.
Methods HUVEC was cultured for the in vitro experiment, visfatin was added at different concentration (0, 50, 100, and 200 pg/L)
and in different times (0, 6, 12, 24, and 48 h) to obserbe the effect on HUVEC. MTT assay was used to detect the proliferation of
HUVEC, apoptosis rate was measured by Flow Cytometer, the contents of IL-6 and TNF-o in HUVEC supernatant were determined by
enzyme-linked immuno-sorbent assay (ELISA) assay, and the protein expressions of p-JNK, Bax, and Bcl-2 in HUVEC lysate were
determined by Western blotting. Berberine (50 pmol/L) and SP600125 (10 umol/L) were added to interfere HUVEC and to detect the
effect of berberine. Results Compared with the control group, visfatin (100 pg/L) could significantly decrease the proliferation of
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HUVEC, induce HUVEC apoptosis, and increase the IL-6 and TNF-a contents in HUVEC supernatant. Meanwhile, it could increase
p-JNK and Bax expression, decrease Bcl-2 expression after 24 h. Compared with visfatin group, berberine and SP600125 could increase
the proliferation of HUVEC while decrease the IL-6 and TNF-a contents in HUVEC supernatant, restrain p-JNK and Bax expression while

increase Bcl-2 expression in HUVEC. Conclusion Berberine could decrease the contents of IL-6 and TNF-a in HUVEC supernatant and

ease the injury induced by visfatin, the protective mechanism is related to the inhibition of JINK signal pathway activation.
Key words: berberine; visfatin; c-Jun N-terminal kinase; human umbilical vein endothelial cell; interleukin-6; tumor necrosis factor-o.

WHERED 2% (NIEZE, visfatin) JELENEH AT
IR 7 2H 27 P S BRI 20 85 s £ — ot I Py 4 P PR -1
BE 4 F 90 45 SRk 52 N IR &= 5 3 ik s R Al Ak
(atherosclerosis, AS) MITERUEVIMIZE, FHnliFS
5 OAS A KRR BT 4y W B BE
(berberine) X ARBHIEZR, &P WK bk - 4
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{51 E = W B BV 77723 (11 I © A ST W =
PU M2 R RIS AS ZUNPO, c-dun i
P4 (c-Jun N-terminal kinase, JNK) 38 4 1) 0% n]
TS TN AT B A P R R SE
RTINS 25 AS RIBRT. P R 4 i &
B0 o R S AR RV AS IR &2 — 1B,
NEER e 7 I R 4 INKCL S, 9D 980E K11 4y
W, MNITTIRAR BN TR 32153 1A P B2 4 B A v AR A
Hle AWFFORH MR 3553 OB i ik P9 5 4
(human umbilical vein endothelial cell, HUVEC) i
£, 0 BA/NEERE S INK T8 2% 5 S P E A1) 75 SP600125
B P U R R T B A AN S T )
Cinterleukin-6, 1L-6 ). i 98 28 3E A -0 (tumor
necrosis factor-a, TNF-a) [ 5 /% p-JNK. Bax. Bcl-2
HAMERE, I NEEmDT AS ERBLEE
P INK TE 2K, s W IR R 7531 HUVEC #4545
PASEIRL .
1 w7
1.1 RS 5

HUVEC 4iJfikk (Cascade Biologics A#)); Jii
AAiE BUNDIZEFAY) A w])D; DMEM Sl o
B (3L Gibco Aw]); —HAEH (DMSO, FE[H
Sigma A ); MTT T p-JNK Jiik. Bax ik,
Bel-2 it/ (3 [H Cell Signal Technology 2 7] ) 1L-6+
TNF-o ELISA i f (3£[H eBioscience 2 ]); H
HANNTEZRAMI T (SE[E Peprotech 7], 5 pg
BN 0.5 mL 2K 78735k ) EhRR/INEE (T
Hr$=98%, L5 211-195-9, LiE{EHAEYHIA
HIRAT, 20 mg %1 1 000 uL DMSO H1); INK

T B SRR SP600125 ('S 129-56-6, E[H
Tocris Bioscience 21, 2.5 mg %1 935 uL DMSO
H); Annexin V-FITC 5l € (3 [H Bio Vision A #]).
12 {s%

Macromax B &k 250 FL (32 [E Thermo
Electron A7]); HS-840-U AUBf & (I«
RowD; MK3 BYRfbR @ S A (48E Thermo
AT)); TS100-F %Y Eclipse Ti #¢)% {8 E Bk (H
AJBREATE]D; 241-220 AUEE A1 MBS FRA (1l
Heraeus /A 7); JY-SCZ2 % SDS MLk &4 (JbntH
ERJTHIKIR A R A FD; ECHO-PLUS 4 )
AARAX KRR 52 22 1) 2000MM 2 Kodak Image
Station k1% #%¢ (EE KODAK ZA7]); 1703940
UL Y (£1H Bio-rad 2A7]); FACSCalibur
A4 fud (32 Becton Dicknson A ] ).

2 ik
21 KWHERAIE

PR AR IR 4L 4» Ik 0. 50, 100,
200 pg/L A iR 4FH HUVEC 24 h. R ERIEHA
[ AZH: LA 100 pg/L A HE 254 3 4E H HUVEC 0.
6. 12, 24, 48 h. YT MAI s A 4 4.
OX 4 @WEE4: IAWIEEE 100 pg/L Fl#%
24 h; @WIEZE +/NEERRAL: A 50 umol/L /NEE
BREE A 1 h 5 BN P IE 2% 100 pg/L i 24 h;
@l #+SP600125 41: i\ SP600125 (Z4ik )
4 10 pmol/LM) Tk FE4R A 30 min, LT IR
% 100 pg/L %1% 24 h,

2.2 MTT AN AEIE5E

¥ HUVEC LLAgAL 1X 10* #:FT- 96 4L, 24 h
JE BRI, A4l “2.07 T, FE41% 6 N
Flo THIEEH)E, 20 uL MTT (5¢g/L) +37 C
8 4 h, £:4L00 150 ul DMSO F& K FA%# R 10
min, 2 JE RS )50 AR, 7RISR X 570
nm AL FLIROEEE (A) {H.

2.3 FREVLRARASI A AR A T
¥ HUVEC LAl 2X10° $%:H1 T 12 LK, 24 h
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JE SR TR AR 24 h, AR4E “2.1”
i, BpH v 6 AL, WA, I Annexin V-FITC
S PEXLG, it Ui SR HUVEC PR 1226,
24 HUVEC #3F LiEi®& IL-6 & TNF-a EEE
IO BUE K HUVEC A 1X 10°/mL 250 T 5%
FEML, AR 4L “2.07 T, WA B 7 L3,
ELISA ¥ER 3w rh 1L-6 22 TNF-o, BAR#4ES
HE A BB A5 .
2.5 HUVEC # p-JNK. Bax. Bcl-2 EBFRIEHINE
M Aln) “2.07 I, PEEAN SR, BCA
HEE AR, BAL RS 20 pb, N EREGENR
W, PCRAXP 99.9 ‘CAx¥E 5 min. Hil# 12%5r Bk
K 5%ikdilks, LAEHYK, 100 mA B 1 h, 5%l
NEW#r A 1 h, TBST $efi i LA 1 2 1 000 #f (1) —
Pt 4 CRb. ¥k H TBST PEES LA 1 2 2 000 F B (1)
THUEMEME 1 h, ECLVER MG, kG
Image Tool 3.0 W&, AT ARG EE(E, LA
B-actin AN,
26 HItFEH
N SPSS 13.0 it A3 AT gt b B, BT
LAY £ £on, AR 10450, Z41MERA
FAIR 7 220y MRS 56 A1 Bonferroni £ 56
3 %R
31 ABEEARRERE RAEIER & XY
HUVEC B9{ER
3.1.1 XFHUVEC 35 S AIAHEE, 50,
100, 200 pg/L WEZEAEM 24 h Yyny 2% )
HUVEC 147 (P<<0.01); WJIEZ 100 pg/L 5 200
ne/L A5 gt X, WAk 1o 5xf 4imilt,
100 pg/L WRZEAEFT 12, 24, 48 h 54 .2 )
HUVEC #51 (P<<0.01); 100 pg/L WHRZEAEH] 24 h

5/EH 6. 12 h AHELAT HUVEC S5 HIIE H] 22 5
B (P<0.0D), 51EH 48 h ML ZE LR &E,
W% 2.
3.1.2 'S5 HUVEC J#Tfsgm  SxI 4L,
100, 200 pg/L MR HEA/ER 24 h ol B %55
HUVEC T (P<<0.01), W3 1. S5xfH4i4LL,
100 ug/L WA HEAER] 12, 24, 48 h J5lRE R #15S
HUVEC T: (P<<0.01), W% 2.
3.1.3 X HUVEC 2} IL-6 J2 TNF-a {15501 5
SR EL, 100, 200 pg/L WARZEAEH] 24 h #47]
%S HUVEC 23 IL-6 2 TNF-a (P<<0.01),
100 pg/L WiEZH S HUVEC 20 TNF-o /KT 2
FmT 200 pg/l WEZE4L (P<0.01), Wk 1. 5
XTRAAIAH L, 100 pg/L WARZVER 6 h 5 R AT i 2%
%S HUVEC 730k TNF-o (P<<0.05), fFJH 24 h
JEiSEEfE (P<<0.01), 1EH 48 hJ57rilh TNF-a &2
NRERaS, (B4R 24 h 418 B35 225 100 pg/L
WIEFEMEH 12 h 5] 823153 HUVEC 43l IL-6
(P<<0.01), YEM] 24 h Jiklg(H (P<<0.01), % 12
h 40 B #Em (P<<0.01), YEM 48 h J5 70 iih IL-6
SNBSS 24 h A B3 72 7 (P<<0.0D),
W& 2.
3.1.4 X} HUVEC # p-JNK. Bax. Bcl-2 & #KIA
QSO SXIRAIAIEE, 1004 200 pg/L IR = AR
24 h jE¥yn] B4 HUVEC 7 p-JNK. Bax K[
MFI& (P<<0.01), HE#Fub Bel-2 HHEMRIA
(P<<0.01), W& 1 5K 1. 5xHRAAAEL, 100 pg/L
WIFZAEH 12 h J5 0] W& 42 = HUVEC H p-INK.
Bax & A #EE (P<<0.01), 1M 24 h JoikFgfy
(P<0.01), JfEF W/ HUVEC  Bel-2 H 1%
i85 (P<0.01), W2 5K 2,

£ 1 HNEEARRRKREREN HUVEC #BHE. AT. 49 IL-6 & TNF-a # p-JNK. Bax. Bcl-2 ZERHEX RIEHSME

(xxts,n=6)

Table 1 Effects of visfatin at different concentration of on proliferation, apoptosis, IL-6 and TNF-a contents, p-JNK, Bax, and

Bcl-2 expression in HUVEC (x +s,n=6)

AR plugll)  HIRWEEA)  MIETRY% IL-6i(ng LY TNF-o/(ng-L Y p-JNK Bax Bcl-2
Xt — 0874011 14344367  351.76+12.86  170.47+£454  0.38+0.02 0.24+0.04 0.9240.04
)i 50  0.69+£0.097** 1957+4.39** 361.62+14.99** 177.25+4.43**  04240.02** 030+0.03**  0.84+0.03*
100 043+006" 447614537 58811+14.217  421.73+£8.12"  081+£0.03" 082+0.02"  0.63+0.04”
200 04720097 475343977 521.97+12.8174* 387.24+7.227** 0744003 0.63+£0.027** 0.48+0.03"4
SXRA R P<0.05 TP<0.01; SAEE 100 pg/ll ALk 4P<0.05 44P<0.01, %2

"P<0.05 P <0.01vs control group; 4P <0.05 “4P <0.01vs 100 pg/L visfatin group, Table 2 is same
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% 2 WIEZERTENEN HUVEC #3E. BAT. 49 IL-6 & TNF-a # p-JNK. Bax. Bcl-2 ZERHEX RIEHSNE

(xxts,n=6)

Table 2 Effects of visfatin in different time on proliferation, apoptosis, IL-6 and TNF-a contents, p-JNK, Bax, and Bcl-2

expression in HUVEC (x +s.,n=6)

AR RN AR ARETIR%  IL-6/(ng LY TNF-o/(ng:L ™) p-INK Bax Bcl-2

X — 0834009  1472+343  34385+1213 16541+ 9.04 0314001  033+0.03  0.89+0.04

)iFES 6  0.67+0.117** 17.61+363** 351.20+1152** 199.87+ 9.62"* 0.38+0.02** 0.38+0.04** 052+0.03"*
12 0.63+0.08™** 29.34+3.84™ 39501+10.16"** 268.19+11.50"** 0.524+0.02"** 0.53+0.03"** 0.4740.05"*
24 04510077 4284+4.28" 593.06+11.967  395.34+12597  0.88+0.03" 0.92+0.05"  0.32+0.04”
48 04840117 5853+4.697** 533.66+10.617** 37911413997 0.81+£0.047  0.75+0.047** 0.38+0.04”

Bax U e o
Belz T — — ——
Bractin S S S S—

o 50 100 200
P2/ (ug-mL )
1 MEEEARREREREX HUVEC A p-JINK.Bax.Bcl-2
EA=ES ey Al
Fig. 1 Effects of visfatin at different concentration on p-JNK,
Bax, and Bcl-2 expression in HUVEC

p-JNK
Bax — —— -
BCl-Z e e -
fractin. — — — — —
Xt 6h 12h 24h  48h

2 MAEEERARETEX HUVEC 1 p-IJNK.Bax.Bcl-2
EA=ESuN: b )

Fig. 2 Effects of visfatin in different time on p-JNK, Bax,
and Bcl-2 expression in HUVEC

3.2 NEEEYFIR/ER

3.2.1 XFNAEZEE HUVEC 851 T-HEH 5
MR Z4IM L, 50 pmol/L /NEEGH AT 10 pmol/L
SP600125 1 H] 24 h 4] & 2 k4% P i 3 6 HUVEC
BAE AAMEIE ] (P<<0.01), WL# 3.

322 XMWIEEE S HUVEC T THEN 5
WG Z A, 50 pmol/L /NEERHFI 10 pmol/L
SP600125 1EH 24 h Xyn] B i/b N le B 75T 1)
HUVEC 1 (P<<0.01), W% 3.

3.2.3 XHWIEHEES HUVEC 20k IL-6 A2 TNF-a
FFIER 5N RRAML, 50 pmol/L /NEERHFI
10 pumol/L SP600125 1 24 h 3] i T A g %
73 HUVEC 43t IL-6 J TNF-a 7K°F- (P<<0.0D),
L2 3,

3.2.4 XA HEZE M HUVEC 1 p-JNK. Bax. Bcl-2
HAREMTHEH  SHER4AMLE, 50 pmol/L
/NEEGHAN 10 umol/L SP600125 1 F 24 h ¥4 ] i 2 [4
ik HUVEC 1 p-JNK. Bax #[A\#ik, Jf &
I HUVEC 1 Bel-2 5  13Rik (P<<0.01), M. 3
5K 3,

F 3 NEEE K SP600125 X WA ZEHNFI HUVEC 8%, %5 HUVEC AT, R#H S IL-6 & TNF-a, T p-INK. Bax.

Bel-2 EEMEMFIXZREM (x+s,n=6)

Table 3 Effects of berberine and SP600125 on proliferation, apoptosis, IL-6 and TNF-e, contents, p-JNK, Bax, and Bcl-2

expression in HUVEC (x+s,n=6)

415 ClumolL™)  #IMuMiE(A)  AMMAT %1%  IL-6/(ngL™”)  TNF-o/(ngL™?) p-INK Bax Bcl-2
it i — 083+0.11 15244368 3567741109  17641+1370 0744023  055+0.04 0894005
MlER - 042£008" 466243877 58597+9.96°  40591+16717  0.93£0197 08720067 042+0.04”
P % +SP600125 10 0.65+0.107** 2853+265"* 462.56+16.07"** 285.86+13.16"** 0.37£017"** 051+£0.04** 078+0.06™
PIRRE + /B 50 0772009  22.84+305™* 398.68+13.127** 221.62+18.96™** 0.53+£0.21"** 0.47£0.03** 063+0.05™*

LA P<0.05 TP<001: LRSE4IEE: 4P<005 “44P<0.01
“P<0.05 “P<0.01vs control group; *P <0.05 “*P <0.01 vs visfatin group
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Bel-2 p—— | —

B_aCtin —

X lER ABERE AR
SP600125  /NEERL

B 3 SP600125 K /NBERFTRALIR RN MBS Z K8 24 h 3
HUVEC & p-JNK. Bax. Bcl-2 RiEHIENH

Fig. 3 Effects of SP600125 and berberine preprocessing
before visfatin stimulating for 24 h on p-JNK, Bax, and Bcl-2
expression in HUVEC

4 THie

UTAER AS FEFIE 5|6 o Jii 1005575995 s %
W HRIEBRER N, B0k R R N AE AS BB
M i FErh i 7 ORBE, Ly T 2Bivh AS
(P EEZETRMG . IR FZ AT JLARB AR LI 5 RE A %
e e 70, 5 AS HEGE RS YA, AS
SR I P O 25 0 e T IE R AN, A i
ARG IR 2 B8R R B, s IR =K
-5 mBiahlik AS EBEEDIAIOC, WHRZEACE A {E
g E AR R S AR RR A, A AS B
AFEWFEREE AN, WARR MR
IR, AR ST 9 R B A R R AT ek
MR E A E SEERR (ApoE ) /N LR Y A IS
RRIEFFRIERM AN KA, 3k AS Ik
AR e S T R RS2 (SR -A
F1 CD-36 #1314, 5 SN ] it MEAR 22 i 4 i LAfiE
HEAS TR, Py Rz AR AR AR e e %
n AV EXAS E 0kl I pa 2 AN = gAY b b e A =3
RV, ATTAESE AS TR, ASHIT 5745 A 52
fEZ 0 %155 HUVEC 2 RIER T IL-6
TNF-o 8840, 4074 HUVEC 395 115 5 HUVEC
T,

INK 15 583322 MAPKs BF KA 2
—, MR T BRSS9k 4.6 X 10* Fl 5.4 10%, INK
{5 5B AEME IL-1. TNF-a S A= KR 125 22 Rl it
DR F BT . 5 ApoE /N L, INK2 BE[H
R ApoE /N AEIE L S SR, AR A 1
AS P P45 T W] 0D, {8 SP600125 i INK
4 R AT BT AS I9RCRM, SR INK i
76 AS g R 2 T EE/EH . TNF-o 5%

F R RZ AN itk R -1 (MCP-1) JE[A R IA il i
INK {5 518562 5 d i e & 85 ) 1 A 5 10 5
RIEST, TS AS A, ZEEL IR BY
I3 AVE R 1 10055 P 52 40 A 6% 3 i e s INK
W, (%S 1«B (NF-xB) 51 L 1y 48 in
MCP-1 %5 98 JE I IR ik (et AS &I, INK il
AT, TR Bax KT R
1 Bel-2 (A AR R 24 M T s b, Al
X LA e 40 A7 TPk SCBRE o ARSI STUE 5K
WG Z I HUVEC J&, nIiin Bax &5 AR IA I
/b Bel-2 S E#RIL, RYINIFZERT HUVEC [
TR AT g I8 i Bax 5 Bel-2 A He A ke sz
LI .

I AEARAIETUUE S/ NEERR FEm L G« P e iy
BB i, BUARSEZ IR RIS AS 1E AP,
HPT AS BV IE 5 INK B & DIM 9. A A -2
(COX-2) nl Nttt AS B ben Afa etk AS Bt
Putedl, HRIEACT G S e et AS ) %
Az M0, AS B By — R A,
WFFTUE 52/ NBER AT I INK 38 4300\ &b & 1 o
4 it COX-2 mRNA K& AL, LAH AS
PES KRR, BTSN /NSRRI SP600125 T
T B 3 ] R vk IR 0T HUVEC 3
B, 9 IR ER S S 1 HUVEC T, il
HUVEC ' p-JNK. Bax & [ 1JZ&IA 44 i HUVEC
H Bel-2 S H RIS, FIKH W IR %553 HUVEC
IR RRE T 1L-6 Sz TNF-0i0 TES2/INEEBRT 4 G 2%
I JE S N, (1) TV E AT e dd o e INK {5 5 %%
SRS, /NEEBR BT AS AR ML AT REIE
D I A5 5 RN T AS 18 98 RER LASE IR

AWK, WIEZE 5T HUVEC 73l
RIENF IL-6 J2 TNF-a; /NEERH A] 2 23046 1L-6
& TNF-a 533k, 980 B IR 2215 5 (1) HUVEC 45437,
LR S 4mah] INK 8 A%

S 3k
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