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Ox-LDL %} PMA i S11 THP-1 ELWi 2 & Wit 55 i

A &,& ZF X, gYE
(1. HEARFWER —ERya A2, 84K %0 &Rz H R,
AL E R LR E, HE M 421001)

# OE. BN AR EEIEE Y (Ox-LDL) & PMA # %4 THP-1 EE M A% ¥a, Hix
PMA # % THP-1 20/ 24 h, 4% 3 544 EE i, &4 %) A 0,10,20 .40 3 80 mg/L #9 Ox-LDL 422 24 h, # 4% R
SoBiEsk B (RT-PCR) e %, 9% 9 i K (Western blotting) %~ % #: Beclin-1 A% LC3 # mRNA & & & £ i& ; 20 J2 %,
JE R AN LC3 AWM 6 4F;MDC & n A ERe MR, SR MAE Ox-LDL K E 693w THP-1 R
P E 7% 28 8 Beclin-1 mRNA B % & % ik B F 4K (P <0.05) ;LC3 mRNA A X R Z A E(P>0.05) {2 & @K -F
LC3II/LC31 B FBAR(P <0.001) ; 0% % R4 R AR & Ox-LDL 3R JE 6938 4m | LC3IL A F Ak, MDC £ &4 R 2
T A E B E Ox-LDL R E ¥ mmm Y, L5 Ox-LDL #7#] PMA #5345 THP-1 Ev#mAe & *4

X#EAE: Ox-LDL; THP-1 Ex@mfe, @&
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The Effect of Ox-LDL on Autophagy in PMA Induced
THP-1-derived Macrophages

BAI Jie, MENG Jun,LIU Yanhui,et al
( Department of Function ,the First Affiliated Hospital , University of South China,
Hengyang , Hunan 421001 , China)

Objective To explore the effect of oxidized low density lipoprotein ( Ox-LDL) on autophagy in THP-1-
derived macrophages induced by phorbol-12-myristate-13-acetate (PMA).  Methods
24 h,THP-1-derived macrophages were treated with 0,10,20,40 or 80 mg/L Ox-LDL for 24 h. Reverse transcription poly-

Abstract ;
After treatment with PMA for

merase chain reaction (RT-PCR) and Western blotting were used to detect Beclin 1 and LC3 mRNA and protein expres-
sion. Cell immunofluorescence was used to detect intracellular LC31I protein concentration. The autofluorescent substance
monodansylcadaverine (MDC) was used to detect autophagic vacuoles (AVs). Results After treated with 0,10,20,40
or 80 mg/L Ox-LDL for 24 h,Beclin-1 mRNA and protein expression were obviously decreased (P <0.05). There was no
obvious change in LC3 mRNA expression (P >0.05). However, the ratio of LC3II/LC31 was decreased with a concentration
dependent manner at the level of protein (P <0.001 ). Cell immunofluorescence showed that the intracellular LC31I concen-
tration was decreased in response to Ox-LDL concentration. MDC staining showed that AVs had negative correlation with Ox-
LDL concentration.  Conclusion Ox-LDL inhibited PMA induced-THP-1 macrophage autophagy.

Key words : oxidized low density lipoprotein; THP-1 macrophage; autophagy

ShIK o AERE £k (atherosclerosis, As) J& F 8 & 4T

A5 #2014 -01 - 02

EETE WK A RFHAS4 BT H (81370378).

PEE R 1%, BIREIT, E-mail :381104519@ qq. com , 3l ilAE % &
MfE T Bz, WEIE 0 R B0 bR R 1 Ak 1 s AL R S B IR
E-mail ; weizhonghua99 @ 126. com.

R BN Y ML PR EE N 3R st P = AR
VEHIFTECR 18 P S AE PRI e, F2 BRI LA P B
IHREZEAL NI T AR TORR P30 JULAM B A B A 2 L )
TR LU SR AIMRTE L, B 4 B A BB
AR FE R 8 H (oxidized low density lipopro-
tein, Ox-LDL) J2& As B S7 fE R R, RES 1R LA A



218 Medical Science Journal of Central South China,May 2014 ,Vol. 42 ,No. 3

B AR ML A5 475 B A7 2 RE R A, 184 DA I A 1 B F) ] B
FLEFENE , 5 BB As PG A JAE 40 i N K2 H &
BULVES: As BB RO R . eAh, 2450 il 55 Py
Bz AL 53 W AN PR 5 S R AE R 1, 5 SR B I D
R B 200 R B 3 PN B SR T, TR T T B
WIS SR 55 Aol B WA 15 s 40 5 5k
RSS2 A T O A 3 RIS B, 72 R R TR A
L IR As BYSLBPEAE . ITAER AT R B, As BE
e A E RGN A W R T o VA R R
G5 WA 2 S AR 1 R A 8 0 O3 B BE B DL
A0 o3 A B T A A R BT T RN N
g A AT RE A5 AR SCWEE T Ox-LDL X
%35 T ( phorbol-12-myristate-13-acetate, PMA ) 175 5
(¥) THP-1 40 i A s 20, LU As BB iR
S AT Y B PR RN SR

1 MRETE

1.1 ##

NJ5PE THP-1 a0 T rhRHBe T i A= ) e 248 i
Hls 1640 ZHAEES R34 T Hyclone /A #l, Ox-LDL 1y
B M2 AE )2 7], PMA W [ 225 KA AL PCR 5
YIERCT il A T A TAEA R/, B-actin Mouse
Monoclonal Antibody W H B & i 40 /A &, MAP
LC3Monoclonal Antibody W4 H Santa Cruz 3 F], Beclin-
1 PolyClonal Antibody Il H Datasheet 23 F] ,

1.2 ZHRatEsR

THP-1 40 jf 2K ] 1640 B35 3, F 37 °C 5%
CO, MAHMLRE FRAR B % | OO B0 4 M A7 S5 55
160 nmol/L (1) PMA il 4b FEAN A 24 h, % S04k N
THP-1 EWE4 M, 45 3258 R AW EE Ox-LDL(0 |
10,20 .40 80 mg/L) %5 24 h,

1.3 HEREEHERN

PRI L RNA B 1 L B RNA %%k oD-
NA,FEHC 1 L ¢DNA #E4T PCR 9738 | 5149751 K
R AU : GAPDH ; Forward Sequence 5'-CAAGGT-
CATCCATGACAACTTTG-3', Reverse Sequence 5'-
GTCCACCACCCTGTTGCTGTAG-3"; PCR [ I 41
94 °C HiZEME 5 min, 94 C7ZEME 30 5,60 CiE & 30 s,
72 CHEAH 30 5,26 NME;72 CHEM S min, T
Hayp= WK i Sk 496 bp, Beclin-1: Forward Sequence
5'-GGATGGATGTGGAGAAAGGCAAG-3',
Sequence 5'-TGAGGACACCCAAGCAAGACC-3"; PCR

Reverse

R Z5AF: 94 C AR 2 ming 94 °C A8 HE 30 s,
61 ‘CiR K 30 5,72 CHERf 30 5,32 MEIF; 72 CHE
{2 min,ﬁﬁ“?fifm%figﬁ 152 bp, LC3:For-
ward Sequence 5'-GAGTTACCTCCCGACGCCGCA-3’,
Reverse Sequence 5'-TCCGCCGCTGCTTGAAAGGC-
3"; PCR JOI 2cf4: 94 °C HZEME 2 ming 94 CAE P
30 5,61 CiEk 30 5,72 °C ZEMH 30 5,32 MEE;
72 CHEAH 2 min, TP 1=K N 181 bp,
1.4 Western blotting 43 #

LB 1, R SDS-PAGE 7y B8 B M1, B #
% PVDF J,5% W ENR A 2 i EH A 2 he, —H0 T
4 CHFE 1478 ; TBST % 15 min x3 WK, AN AT —HT
WEE 2 h, TBST Y& =K, BK 15 min, B3, IR LE
f£. Quanty One FRAF/AT 45 RN B 71455 e HOXGT
1Y B-actin JKJEAH .
1.5 ZHRERERL

BOW B0 A K B i, 44,5 x 10° 440
MIAZERNT 24 FLAR, 3555 24 h, AR Ox-LDL(0
10,20 40 3¢ 80 mg/L) M FH 24 h, BN E 3 &
flo FEiEE SR, ] PBS Mk, 4% £ 58 WS [ 5
30 min, 5T ; PBS ¥ ¥k 3 K, &K 5 min; 0. 5%
Triton #%5F 30 min, PBS 3k 2 K, BIK 5 min; 10%
FINGA- MG B 1 h, LC3 —¢ 4 CFF i 7% ; PBS
VB3 W, B S min MR CY3 SR bRICH 4L
37 CHFH 2 h,PBS ¥k 4 K, £K 5 min;Spg/mL
DAPI JE (A 4 {5 2 min, PBS Uk 2 YK, 51K 5 min; 3T
FER I R R, 500 AR T 4 IRORAE
1.6 BEFER B (MDC)#E

AR FE (0,10 ,20 .40 5% 80 mg/L) Ox-LDL %
B 24 h, BNREE 3 NS, FEER, R
THEALINA 500 wL & MDC FYTCIMLTE 1640 1535
37 CHWFE 2 h, FEEFRM, M 20 L HToEEH KGR
B R, PO B TR
1.7 SitFEAE

JIT A HcE 1Y 80 + AR 22 387K, T GraphPad
Prism 5 AT G122 04, AL I0) 22 SR ¢ ke,
P<0.05 RRERAGIFEX,

2 # K

2.1 Ox-LDL Tif PMA iF 5 THP-1 E I 40 it
Beclin-1 FRi%x
160 nmol/L 1 7S THP-1 40/ 24 h, fdi
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T BE I 43 A S B g AR M, & A 0,10,20,40 Y
80 mg/L Ox-LDL (35 FR M 4R B2 35 F2 40 Ml 24 h, RT-
PCR F1 Western blotting 43 5| il THP-1 [ W 41 g
H EEFRICY) Beclin-1 mRNA FIEE KSR, 45
KW 40 mg/LF1 80 mg/L Ox-LDL 44 Beclin-
I mRNA FRAWIRFEAR(E 1 A F1B) i & HK
VB Ox-LDL ¥ 238 Jin i B ARG, 52 v B2 AR v (11 1
CHID),
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Relative density ©
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0 10 20 40 80
OX-LDL (mg/L)

E 1 Ox-LDL TiF PMA %S THP-1 E &40 Beclin-1
mRNA FIETEAFRIZE  A.Beclin-1 PCR 45 ; B Beclin-1 PCR 453
ERANA] ;C:Beclin-1 Western blotting é’i%;D;Beclin—l Western blot-
ting Z5 MG, M AR Marker, 53 FRALAH L, = . P <0. 05,
* % . P<0.01, % % % .,P<0.001,n=4

2.2  Ox-LDL Tif PMA 58 THP-1 B I 40
LC3 Rix

Ox-LDL W% & PMA 5319 THP-1 B W4, 5
0 mg/L A I, 10,20 .40 .80 mg/L Ox-LDL &b ¥ 2{
LC3 1) mRNA /KA BB SE (P > 0.05,K2 A
I B) ; TR R IB K, B Ox-LDL ¥ B2 1Y 34 fin
LC3 11/ L3 T S B AR Mk A (P < 0. 01, [&] 2C
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D)., 0Dt B RBEE Ox-LDL #k B () 1
Jn,Le3 T &= i BRI (F 3) .

A Ox-LDL(mg/L)
M 0 10 20 40 80

500 bp 7 GAPDH(496 bp)
LC3(181 bp)

B 15~
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-§ 1.OF

o
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S05F

(=2
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~———— | (3 |

e ——— 1.3 1]

—_— —_——— — — B*actin

v
< o
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LC31I/LC3 1
<
o

o
o
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2 Ox-LDL #l#l PMA 58 THP-1 EREAME LC3 &
£ A:LC3 PCR %5 4%;B. LC3 PCR %5 B (%38 ; C: LC3 Western
blotting 55 ;D. LC3 1/ LC3 T &3t & M AR3 Marker, 5% i 2H AH
H, = % :P<0.01, * * % .,P<0.001,n=4

2.3 Ox-LDL il PMA 5 S # THP-1 EMEZHRE B
ik 36 B RS X

MDC G 245 I 17 Wi & A o 78 v [ WA TR 1
AR, MDC Pt 7R, B Ox-LDL ¥ 11
Han, BRI ss > (4 A B.C.D FIE)

WFFE R, Ox-LDL 451475 ML 48 A B, B804l e 53
ZBERN B A3 FAL 2 R Al o1 8 R v 4 B
AL T2 R LA PN B AR L, O N O 8, B
P A, A7 W 5 38 B Jo, e 2 D i TR A
TN As BYSIIRAE . WIS UE I AR
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B3 Ox-LDL #{k PMA iS5 THP-1 EREMEA LC3IM &  AIRHKEE M Ox-LDL 43 THP-1 E WE4NMI 24 h, 408 S0 52 6k

BN LC31T &
THP-1 B WENPY LC3IT & PR AIL

VLA Cy3 POERPRCH LC3, W 4 DAPLARIC IR, WK Al LG B3 Ox-LDL ¥ BZAYBE A, PMA 531

B4 Ox-LDL #I#l THP-1 EREZHAE BETEAAIFLA  A:0 mg/L Ox-LDL 4b¥4H ;B: 10 mg/L Ox-LDL Zb¥H4H ;C:20 mg/L Ox-LDL 4b3H

2H;D:40 mg/L Ox-LDL Z-¥#4H ; E .80 mg/L Ox-LDL 4 FRZH

(macrophage autophagy, AP) &4 T As 09 &4 K&
PEART P A e 2 L I P A R R
AR B E WA | K T 3 i 80 S Tl A T S0 Wk T
PRI FEATIREAR: , 52 A0 L PN DR 01400 Jo B 4 A 441
RIS A S A MR A B RS

Beclin 1 S} ATG6/ Vps30 FY [F] J5 HE A | & —
PRI B R AL T A B 4K 17q21 1. Beclin-1
ML BH3 (Bel2 homolog 3) ., % i 42 i 25 4 b4

(coiled-coil domain/CCD) | AL £4 <1 2% #4 15, ( evolu-
tionarily conserved domain/ECD) FliZHi HH &5#ik =5
I S | F R 2 i R s g 2 7  LC3 J2
WEEE ATGS HY[FIIREE N, 2 H W i AR s PR LI, 72 o
T A WA A WK, 25 A WA RTIE A, 2
AR PT . Zhaorigetu 55 fF 7 A REUIR
1 L6 ( Apolipoprotein L6, Apol6) i1t 5 BH3 4544,
G55 1R Beclin-1, {2 8F P2 (TS RTEE A,
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DT REREAT 1Y) 4 i 25 1) £ 22 R0z ) B9 AR R4 ] A
I Maria 251100 % 90 2 5 25 11 1 ( Vacuole Mem-
brane Protein 1, VMP1) i i3 5 Beclin-1 /) BH3 454
&AM ALEE 3 3# (PI3K) hVps34 JE A2
BYATT AN, Jae IR PTIHT IR Bel2
F1 Beclin-1 F:[R] i3 22 35 14 41 Bt 7 i 56 K, H. Beclin-1
(3t FERREH N A WEARIC AR 1 LC3-IBY Rk, Il
T FLsh%) T 1A% = 825 (1 ( Mammalian target of rapa-
mycin,mTOR) IEPETE R A AR A IE B, AR
BIRFSE & B, Ox-LDL 38 it ZH 4146 11 il L AR e i
MR Hb b 3R] 10 A8 A R A0 B F e DT ] Ox-
LDL 75 LA A R 20 1202 T Dler 5% 2
A ALY B R 34 58 ) 135 1k 5Z 1A ( Peroxisome proliferator-
activated receptor vy, PPARy) 18 2 57 Zb B\ BA4% 41 iy
DR AR LG 4 L, 45 SR 3 W] PPARry 4020 790 ¥ B ARt
PEREAR Beclin 1 F1 LC3 HYZE, i A W, (EAR S5
o AS[RIHE ) Ox-LDL (0,10 .20 40 55 80 mg/L) ¥
H THP-1 FEE4NHT 24 h, Ox-LDL 4 B AR At 1 i [ 16
Beclin-1 (235 & LC3IL/LC31 4 HU{E; LC3 AY A1 A
SEH L 7R Ox-LDL ¥k AR T I 401N LC3 1
(135 4 MDC Bt 178 [ W88 i IE B Ox-LDL ¥
JiE S URISE 6 Ox-LDL ¥R BE A1 il PMA 5
S THP-1 ELREZRARAY F 4

R W] T8 As B B W 4 MR R I IR 40 iR
IR, TEE RN As BEH PN, A0 I A 0 T M
JAT A A A R 5 R B 24, T 5| & 2tk
SR AT . AR LE TR ) SO AL A A S [E]
I IE , E B AT 2 1) 5 40 M T OC AL T —FhoAl 5 AR
(PR, B WA T, ] CRAP A A T S A PR T
IFE, WAk BFFE R A S 5 iR B 2 . A W
A T TG 53 A Ay e 125 L T B0 A/ 5 G 2R I W B A
PR SUTCTE 5 A B Wi/ JIE [ 5 5 41
HEMARSEHERR i — 20155 5 B W 4 L i) v iR L L
W ALY S PR T AR BE, il As itk et AR 3
YE#E AR Ox-LDL W] g 38 1ok 410 il Wt 4 A 1 iz, A
775 5 L W 4 L A8 1 RN R B8 LA K 200 L Py L [T e ) 2
RN ZE As AR, A, #E—2P B Ox-LDL
] WAL W ) 2 HLAR K AT RE S As BIBTIR
FEATHT 1) A BT A L AR
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