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[HE] B RITHEER(BBR)MEZHE(LPS ) FSH AR E N EMB(HUVECS RGN RIMERRENG. FiE
ESMEFE HUVECS, 9 A IEH XF B4R (Control 2R).LPS 4H.LPS+ M8 B WA SHIFEMB R (RAPA)A LPS+ 41AE B meilHI7 3- BE
BRIZIS(3-MA )T LPS+BBR 4, B T &EXAMMEHREPREIEF, XA EJU L E&XRRNMRIFET L, EAEHEAEZER
&L, Western blot 546 B X FEA p62.LC3- I ILC3- | RikKFELk, ZR 5 Control HLELE,LPS A EdU 2& MR MHA
RPE T, ZRE85TFEX(P<0.05); 5 LPS 4 ELER,LPS+RAPA 4A EdU 2t FA 4 AR B & T b, T LPS+3—-MA 4H EdU
ZEMREMMRRKIEE EF,LPS+BBR 4 EdU L& RMMARRPEE L FH, ZRHFHITEE X P<0.05), 5 Control 4tL%;, LPS
28 B A RN B RGA BEA S B 190, p62 #0 LC3- 11 /LC3- | FiAKFEH EFH 1Y P<0.05); 5 LPS 4ALL %, BBR A B m/MAF] B
SRS AEEE D, p62 1 LC3- I /LC3- | RIAKEH TR (¥ P<0.05),. %it LPSiES HUVECs /=4 Bi%,BBR @id 4 H
LPS ES 4 ER R LPS S H HUVECSs fh.
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[ Abstract ] Objective To investigate the protective effect and mechanism of berberine(BBR) on lipopolysaccharide(LPS)
—induced injury of human umbilical vein endothelial cells in vitro. Methods HUVECs were cultured in vitro. LPS, rapamycin
(RAPA), 3—methyladenine (3—-MA) and BBR.were used to intervene on LPS, LPS+RAPA, LPS+3-MA and LPS+BBR group but not
in Control group. The ability of cell proliferation was detected by EdU incorporation assay, the changes of autophagy in cells
which were infected with adenovirus expressing tandem mRFP-GFP-LC3 and then observed by Fluorescence microscopy, the
protein levels of p62 and LC3 were detected by Western blot. Results Compare with Control group, LPS treatment significantly
decreased HUVECSs viability. (P<0.05); compare with LPS group, adding RAPA could aggravate this damage (P<0.05), adding
3-MA could alleviate this damage; (P<0.05), and BBR could also protect LPS-induced damage to HUVECs (P<0.05). Compare
with Control group, after.L.PS treated with HUVECSs, the numbers of autophagosomes and autolysosomes were increased, and the
expression of p62 and LC3- Il /LC3- | were increased (P<0.05). However, compare with LPS group, pretreatment with BBR
could decrease the numbers of autophagosomes and autophagic lysosomes, also the expression of p62 and LC3- Il /LC3- | (P<
0.05). Conclusion ', Autopahgy was induced by LPS in HUVECs, and BBR may protect HUVECs from LPS-induced damage by
reducing autophagy.
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hlk kiR S AL (atherosclerosis, AS ) e AR 22 0> il 1145
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RAFGERES, HATAN A AR AS WTEIR T S
FIHORBZ O . EZFTHIRETE T, A A A & 9 B i
% (berberine,, BBR) B 1 c—Jun 22 5 K Vi i ifF (c—Jun
N—terminal kinase, INK )55 518 X1 g 2 B (lipopolysac—
charide , LPS ) 5 3 (19 A\ JB% #5 Jok 1M 487 P B2 48} ( human
umbilical vein endothelial cells, HUVECs )44 FH©,
H1 T INK {5538 -5 40 M G R 40 U0, i S
AOANAE F W T BB AS IV SRR, PR A 5o 2ot
LPS i35 HUVECs &7 M8 N B RAE AT, %<
BBR £ LPS % 51y HUVECs 1 4i J& 40 g [ Wi v ) 4
A1, LU BBR FE4T AS 167 i AR h 4R Bt 2 Y
HE ML R

1 R

L1 SEEMEL HUVECs I [ BB 3E R4 8K
A BRNHE] ;BBR.LPS AR £ ( rapamycin, RAPA YRII3=
i JE R 2048 (3 —methyladenine , 3-MA ) #4525 {5
Sigma A 7 ; DMEM/F12 . 10%FBS 411 [ 3% [ Gibco 24
a5 WS AR T (mRFP-GFP-LC3)W [ b iU fE A=
VIR A BR 2 7] 5 5- 1R -2 i SR I B (Rd U ) 3057 &
RIPA S 75 5 30 i G o, 8 190 B2 0 7 i) 60 39 1
AVLIR A = RAEYE ARG R A RPN p62 Hiik &
LN LC3 ik SO it S Wy B br i i Rt e — 40y
) A9 E Abcam 23 A o
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1.2.1 HUVEGs A5 5% gl AL BE 4 ds 3% . HU-
VECs & 75 &4 SU/ml AFZR 2mmol/L L-A 2 BEiE
100U/ml % & \10pg/ml £ K 50pg/ml P 52 40 i A
KA 10%FBS i) DMEM/F12 533 35:05%5%, BT
37°C . 5%CO, K46 I BE S 5%, Fr i i AR K & 80% il
BRI, FH 0.25%E8E (& 0.02% 2, — 0 2.1 ) W k1%
AR 18] B i B S I ) A K R AR S AR e
i TS5 o SE5G 43 2 RN ALBE . (1) 1E % % B 2H (Control
). ATHRBRAER; (QLPS 4. H44F LPS20pg/ml; (3)
LPS+RAPA 41 : LIZHAE A W75 755 RAPA 100nmol/L i
A3 30min J5 R4S T LPS 20pg/ml H113 ; (4)LPS+3-MA
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20 DAZHRE B BRI 3-MA Smmol/L TiANFHE30min J5
TH4AT LPS 20wg/ml Hli# ; (5)LPS+BBR #1:BBR 10uM Fiil
R4 8595 24h J5 4T LPS 20pg/ml H#4. Control 41
LPS 1 .LPS+RAPA £ F1 LPS+3-MA #H 4 ZH 4 AH H 1
B, WELJH TS AN B WK SE X 4R 73 1Y 52 1R 5 Control
ZH \LPS £ Al LPS+BBR £ 3 040 . He 5, %< BBR
(R4 FH B X A 3 W s

122 ZUHEIEPERI SR EdU ek BOdEd- Kb
() HUVECs, il & PRA0 S0, AR ARV S5 8 1x10%/ml
BEFR T 96 FLBOF4RSE 8 37 24h, 4y L RS SR TS,
AL N 50mmol/L () EAU 855 2h, VA 4% 5
T ] 7 WK %8 TR B 30min, 0.5% TritonX 100 25 6% &
20min, BFLANA 1xApollo M 100wl #IEHFE 30min,
o A Smg/L Hoechst33342 YL B0 E 30min,
Y ta, 58 UG 37 RITEDEE AR T MEIF IR EdU et
Y % 43 (0,56 s Hoechst33342 Ye (0 41 Jfl & Wi (0,58,
EdU BH 4 4 i 25 = 0L 87 i & 260 2 S A a5l % 5
DG ALX100%

1230 OWERA0M A Wi A2 A RO BB Ek .
BOCHEA K 19 HUVECsS, il £ 5020 it B, V8 4 40 i
WeE 2 1x10Yml, ZEFPF 24 £LA, K5 = 24 al 5 50%
~70% , F§ mRFP-GFP-LC3 &Y 24h, F5-3% 7 2 15 78 4k
PG RO R A9 AT T ML A~ A 4T
M AR LT OB SR, 2R MBS A
WEVA WA , 21 SN ER G (R A 1 # (ALB0E A F AR
124 HWEAEEEH p62.LC3- 1 /LC3- 1 =ik
Il >R FH Western blot 1. WAEA IR A FRZH A9 41, L)
RIPA 24 W% 75 70 24/ J PR P2 ORI S B 1, oK
30min Z4f#IR~),4°C 13 000g 50> 10min, BCA E M E
i, SDS-PAGE 43 B & it , Z Je % %) PVDF € I, =
IR 5% NRW# LA 1h )5, A p62 .LC3 & GAPDH
—H1(1:1000 i B )4CHF B 1 %2, TBST VERE 3 ¥k, InA
HRP #ric i BRBTRPUAIFE 1h, TBST $EAE 3 K, ECL
22 R TR I AR 1 A RBTE Ol

1.3 SiileRabsE SR SPSS 22.0 Geitikft., i %kt
Phas?rn , A BRI R 208, P<0.05
ERAGIFERE XL,

2 H#R

2.1 4N BEAU Qe PHPEg R g 4 A
ARSI R SRR 24h 5, EAU Ze (0 5H P4 i %

S A G 2%E X (P<0.05), H—EHPLig, &
5 Control 4H Hu%%, LPS 4 EAU 0 BHAE 41 o 2R B (g
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TR, 2Z2RA G #E X (P<0.05); 5 LPS 41 b3,
LPS+RAPA 41 EAU Y0 PHM: 40 i 5 B & R B, 1fi] LPS+
3-MA 4 EdU G fHPEARARR T 5 o, 22 e A gt
SR (3 P<0.05), WL 1(46i5T) 3% 1,

F1 4 M EAU G BRI R e (%)

Gigll n EdU FATEAIHEA (%)
Control £ 6 55.50 £ 2.09

LPS 41 6 36.83 +1.97"
LPS+RAPA 4 6 31.33+£1.61%
LPS+3-MA 41 6 43.17 +1.95%

15 Control 41 1%, *P<<0.05; 5 LPS 4 k%%, 2P<0.05

22 34N BEAU Qi PHPE AN g 3 Al it
A2 B 5 BLHEL 24h |5, EAU Y0 B E40 R
FR 2% A Gei T B L (P<0.05), #E—L MW i, 5
Control 41 FL#¢ ,LPS 2H EAU Y& {5 FH M 40 il 0] R
i, 25 A X (P<0.05) ;05 LPS 4HAH L,
LPS+BBR 4 Edu 4 (0 FHIEANI R A & T, 2745
2R X (P<0.05), WL 2046 10) (55 2.

F2 34 EdU GO AR LA (% )

A5 n EdU BAPEARAL (%)
Control 2 6 59.67 +£2.94

LPS 4 6 34.67 +2.14
LPS+BBR 41 6 42.50 +2.39%

5 Control 4 HH, "P<0.05; 5 LPS 41 FL#¢, 2P<0.05

2.3 3NN A TR AR EE S 3 LA A A G2
VIR B3 5 24h 5, HUVECs 4PN [ WA (8 {0
BE 0 )R A il A (PR 21 2 1) 3388, i 2 BBR
Jei . A WEAA (B8 (LB 57, ) R ) I AR B 27 5 07 ) 400
b L 3T .

2.4 3 HANM p62 LC3-M/AC3- [ A £ KKFH
5 Control ZH 14, EPS 41 p62 2 kKT M,
LC- II/LC- T RBKF LM, Z 53 AH 5 FE X
(¥J P<0.05); 15 LPS 4l b4, BBR 41 p62 %1k
I EC3-I/LC3- T AR T M, 25 WA g0t
B (HP<0.05), 457 UL 4 .3 3.

P62

LC3 [
LC3 1T

GAPDH
Control 21 LPS 20 LPS+BBR 2
B4 34400 p62 LC3- [1/LC3- | B EEBHIKE

£ 3 3AMME p62 LC3- 11 /LC3- [ EHAFIKKFLLE

2H 51 n p62 LC3-T/LC3- 1
Control £ 3 1.12+0.06 0.76 0.04
LPS 4 3 0.73 = 0.05" 1.00 £ 0.05
LPS+BBR 41 3 0.92 + 0.08% 0.79 £ 0.08"

7 : 5 Control 41 %5 ,"P<<0.05; 5 LPS 4 4, 2P<0.05
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IR P A b o B AR ST ARG 3 2 2 5
Z i A BRI BT RS 4 1 T A S gt S LR
1 DNA 245155 2 PR 200, <lad I8 nionl2 i v ok
PR 25 A2 400 1) A Lt B 1 O, 3 ek Y il A 4 R i
WY, i Ie R UR S R RS TR A 4 i $ It i
i, AERE N IR EE AR MNP IEBERR BRI 33 it/
T 22 SR S S R e/ TR N A E FE AR 1 (mTOR) 5
SESEBE AR T R EENE S REK T —.
RAPA JZ— Pt B IR N B G Il 5], o2 M 7L 50
Y mTORAE Sl B pe S e e PR R 7, Rt 5
mTORCL & AW M2 &, PR EAni A v & 4
PRt RAPA 385 VR 40 M [ s 3 A, 3-MA W
J& PI3K {55 B R RS I I50], ] 4 5 1 BELT 441 i
A Wit A e [ W VA B R A R, 38 R 1 Sy A W
TR, EARFFE T, A RAPA J5 , 5 B840 LPS
U B, 5 5 F S 8 40 S 7 0 — 25 T R i
3-MA J& , A% F WS A S 7 B AR T 1B 4 i A
WEFE LPS 55 HUVECs 45 h R 45 EZAIVEH .

Sy — A WEE LPS 55 HUVECGs #4035 1 Wi i 725
1k} BBR 1T TAEH, A58 2% H mRFP-GFP-LC3 3L
I H WER Z R A LI AZ /L . mRFP-GFP-LC3
YA L LC3 2K (9% RFP 4L (A58 6 F GFP (14
SRR . 24 A W/ IMAR S I B ARG T B 1A W B A
Jei , T R AR R BV REE , S8 GFP S (A5G T
K, PRI PR Al 20 48,5 ' 55 (GFP-RFP+) by H W Bl ¢
T 218, 5 ' RN S (8 58 S il 5 1T 1 1) #6828 ) 1
(GFP+RFP+)HIV Ry [ Wit/ IMAR 3 3 2 't 8 S L8R 21 1
DN KRN EE (0,5 ' AT ER i 114 28 T B AH BT ARSI B el
TEIWTHL A Y A WG B 5 BGE g S A, FEARBEGE
LPS YEF 5 HUVECs N B 82 0 (22 A W/IMA)
LT i (H W B #RIE I, 1 i 1 BBR 114k
G, WO SR ST , #28 BBR 1] RES
i W0 A WX LPS 35S HUVECs it 105 &A% 47 75 11 .
BBR JE—WRfE b2y, £ T B iy Ik,
ZIWERNAT ST 2R B BBR ELA BEIMUGE 85 g s ik
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LC3 Fl p62 #/2 A Wb S EE H . AR R, 1LC3
EHE I M3 A Le3(Le3- 1), Hm LC3- [ &7
fiff i —/INBE 22 IO RN RS IR AH BLAE = A LC3- 11, #88
255 FEAN P B AR B L5 i 5 [ i
SIEASE, R A W R T SR AR AR, 3l H H LC3
1T SRR 5 LC3- M/LC3- T FUfE B K/NPI T 45k
fTT A WEACE B AR, 17 p62 B FIVE R A MER BERE I
JE, TE B W B U R R A VS A S R, LR
iS5 A2 AR, FEAHFE, LPS fEH HUVECs
J&, p62 LT, LC3- T /LC3- T HefE sk, i
I BBR 15, p62 £ Rk /i, LC3- /LC3- 1 Lk
/D, B0 BBR 1T 3k B2 40 13 e f
LPS i 5 HUVECs #5445 . {5t T 40 A W i a4 o
W, W H] PI3K/mTOR JNK  AMPK % £ 445 5@
B, ARSCEGARAAEIESS BBR AT DL i 3l i BE A
X} LPS 55 HUVCs {9 EH, Je gl ik —2 i H
INK B4 SEPEIm &I 770 0 SP600125 &5 k47 w55 , B
P H ISR PR A B nT RE A ALt FratE—25 20098 .

zi bArd, AP vIAAIESE BBR AE M Hl HU-
VEes 1 B A EXF LPS 5 5 19 HUVECs #5405 & {4
YERT, MG IR 2K BBR A T P9 2 4 i 453 473 A G 1
W AS BB iR SR AL IS AR SR A S 00 S
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