CN 43-1262/R i [E sh ik fb 2L 2016 4555 24 557 4 ) 355

[XEHS] 1007-3949(2016)24-04-0355-06 - SLIGER -

IO e Ot o et 2 A o 2 B 1 T WLl

A, B Rk, TR, 2= W'
(BB 255 EE |G AR 25 B A 2 A sk E B b M O E | 91k - 442000)

[X@BiIF] #2biz, Ew@li, BAER;, FXZHha, ZHBEBRFLESEHEBIKAL

[ E] BHM RAANEIREEME G (ox-LDL) M R E o 49 I8 AR ACBERD 3848 3] vRvb B a8 ik b it A2
PR R E AR Y B LR, iR RINEARD R B4 4 bk RAW264.7,  ox-LDL & Dil-ox-LDL # % %8 it
MR FACKEAR . AR B R A vEoe B 22 A0 MTT k55t S0 Rk, W RE M H 2% B4R T
wmfEL, A2 3R R 3 R BB T LA Dil-ox-LDL %5 % /& RAW264.7 20 86 W I Ji & AR 0L B 50 44 50k 2 34 ) 4m b,
HNEIEEBE T, FEZE, AL E RT-PCR HFe & G £ IE P T 5 740 40 12 F LXRa = ABCA1 mRNA Fo%&
G EERT, R 5 ox-LDL F 500 AR mANL FIrZbBuBAEREETE, LA BESSHET
i, A RS EEAE mRNA 2% G KF E7#& LXRa f= ABCAL # & Kk, Gt #1294 F AL H 4 ox-LDL 3% 5
R o AL 3 F2 8946 A | SR8 3T B9 LXRa-ABCAL # 42 kiR am it W 2 B BE 69 48

[hE4>2£S] R363 [ XEk#RIRED] A
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[ ABSTRACT] Aim  To construct the mouse macrophage foam model by using oxidized low density lipoprotein ( ox-
LDL) ; To investigate the effect of allopurinol on lipid accumulation in macrophage foam process and its mechanism.
Methods Mouse macrophage cell line RAW264. 7 was cultured in vitro, and foam model was constructed by using ox-LDL
or Dil-ox-LDL incubating macrophage cells. ~Macrophage cells were treated with different concentrations of allopurinol,
and MTT method was used to screen the suitable experimental concentration. Macrophage cells were treated with suitable
concentration of allopurinol.  After Dil-ox-LDL incubation, the lipid accumulation in RAW264. 7 cells was observed under
confocal fluorescence microscopy. The change of total cholesterol in the cells was detected by enzymatic end point method.
Semi-quantitative,, fluorescence quantitative RT-PCR and Western blot were used to detect the expressions of liver X recep-
tor « (LXRa ), ATP-binding cassette transporter Al (ABCA1) mRNA and protein in cells. Results  Compared with
the ox-LDL induced foam model group, the lipid accumulation and total cholesterol content were significantly decreased in
RAW264. 7 cells of the allopurinol group. Allopurinol could cause the high expressions of LXRa, ABCA1 mRNA and pro-
tein. Conclusion Allopurinol can restrain mouse macrophage foam process induced by ox-LDL, and regulate intracel-

lular cholesterol content through the up-regulation of LXRa-ABCA1 pathway.
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AN AE I R A A B b s o R AR JIEL A R DL R
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1.1 R

FZ oA B2 U B Sigma /A & ; ox-LDL( 1.26 mg/
L) # Dil #7328 8 ox-LDL( Dil-ox-LDL;1.9 g/L) ¥ &
FTM IR £ 4 IR A Fl  DMEM & 4 3 3R 3 A
4 % W B Gibeo /& 5 W F A A& A 4 2 (methyl
thiazolyl tetrazolium , MTT ) 41 i 34 78 X 7| & W B *
ATCC /A %] ; Trizol 1 B Invitrogen /A 7] ; 3 % 5%
WAl &, %ok E PCR KA & B Toyobo 27 ;
M-PER ¥ B Pierce /A 8 ; # %1 LXRa , ABCA1 #1 B-
actin 0 B Santa Cruz /A 8 ; 3 % {t. % & J (en-
hanced chemiluminescence, ECL) & 7| & ¢ — #& 1t
A Hg JE 4 B 4 Pierce /4 8 #8 Millipore /A 3] = ; —
w2 o B B ( bicinchoninic acid, BCA) & & & & 0 &
WA &M B Pierce & ; & JE B B 0 2R 7l & W
ERrEREY IRAR, AKX ko

3
4%

1.2 ¢HpatEsE

/NRCEAZE 20 %k RAW264.7 W B E A
FREBEEMNFEE BB EDFF TR, EE
10% fib 4F fn 7% B DMEM 35 2% 3t o Ik B 4 K 3% 5%
%MK 37°C 5%CO,, M %E K E 90% i 5K 1
Ko B A KB @EIHATER, EFRERA
Hmp s EREN IXI0/L I ERFELA,
J ox-LDL( & % & # 50 mg/L) # Dil-ox-LDL( 10
mg/L) 43 24 h, F R Em @B KN, LHEN
3H. (1) F AT EA, (2) 8K HEE 4 (ox-LDL
2 Dil-ox-LDL 41) 5 (3) 4| £ % B 41 ; ox-LDL 2 Dil-
ox-LDL 1€ Fl J& , 72 5 FR iR o fm N\ 5 "B vh 5 40 38 2
h B & 400,
1.3 MTT &R EEE

3L ¥ T DMEM 3% 5 2 (B2 Bk E 5
~500 wmol/L) , it MTT,37°C .5%CO, ¥ % 5 h J&
L EL AN E T 100 pL, £REHE 4 h, 1
ek T 4% # 5 T 84 8L (KHB ST-360) 570
nm 40 % K & (absorbance, A) fH . 40 M7 7E R %
AR E AR FEE=LEU Ay, /T ERA
Agy . x100%
1.4 HEEWAXBRBERNMAMA Dil-ox-LDL &
EE

B AL FE 5 4 B, 40 AR AR R PBS SR 3 K,
B ERERN WA T WE 4 N Dil-ox-LDL 8 %
RAF I o
1.5 #HRa M S PE BB E

R4 o S E 45 R e 4, R PBS 3t 3
R, 3% Folch % ¥EAT i it 1 4% , 4K P8 Jig ot 0 € X 71 &
Pt 45 ) 2 KB [ B2 (total cholesterol, TC) By 4 & .
Y0 j 2 | JUa & Al BCA BRIl E
1.6 RT-PCR #&#l] LXRa 1 ABCA1 EFEMRIE

F 40 TR 5 By 40 B Aim O\ Trizol , 3% 3¢, B 45 42 BX 40 JE,
B RNA, BU& 21400 % RNA 4 g, Fl R 45 o 4% 5
KA &b A R cDNA, B 4 2 ul, B B-actin
# W 54T PCR 44, PCR 18 3F % # . 94°C i #4 2
min, 94°C % 4 30 s,58°C 1 K 30 s,72°C Z1# 30 s, 3E
BEAT 28 NEEN, R KB FE 72°C, X f# 10 min,
LXRa 5| 47 )7 7 . 5° -CGACAGAGCTTCCGTCCACAA-
3”,5’ -GCTCGTTCCCCAGCATTTT-3" . ABCA1 3| 4f
F 7.5 -GGACATGCACAAGGTCCTGA-3" ;5 -CA-
GAAAATCCTGGAGCTTCAAA-3’ . B-actin B| 4 F
7.5’ -TGGCCTCCAAGGAGTAAGAAAC-3’ ;5 -GG-
GATAGGGCCTCTCTTGCT-3" , 8 #E i w0, ¥k 4 #1 &
45 A4 I 947 A %41 LXRa , ABCA1 F B-actin 3£ [ By
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500 pmol/L) JIBEWE BEAE AT RAW264.7 4Hifitd 48
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JILA Dil-ox-LDL )25 [ % B 21 B W5 40 i 9 T %<l
(& 2A) ;A Dil-ox-LDL A3 IR AL AR 4 | B3 &
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20 pmol/L iR s 55 3 R AL AR B 21 TC ) B 2 5%
(K 2C) ,{H 80 wmol/L HIMERSELL] Dil-ox-LDL AL
(0,5 6 . V855 , B8 80 mol /L i) IEE W4 fist b B f=
WA i P B 5 5 R e (I 2D) . R, SR
SRR T 80 wmol/L Sl BERS BEFEAT S5

o 11
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AR ERE ( umol/L )
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Figure 1. The effect of allopurinol on proliferation in

RAW264.7 cell
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Figure 2. The changes of the lipid ( Dil-ox-LDL) deposition after treated with allopurinol under the confocal fluorescence mi-

croscopy (x40)
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M E R IR L (R 1) .
2.4 FIEKEXERNKEEMM LXRa F1 ABCAL
FRIEH M

I 2 PG E | RT-PCR, AT A, 5
HIRARE A 2] (ox-LDL 41) A1 Eb, 591 REE 5 it Ach 2 f
LXRa F1 ABCA1 £ mRNA 2% 357K 52 B I 98 # 34
(P<0.05; & 3A . B) , 1Mii=s (4 X BEZH v i A 1) IEE sy it
FFAREMT LXRa i1 ABCAT £ mRNA ik 7K Hi 8
WAZ (E 3B) ., Western blot IZE R 52 Ew . 966
FE i RT-PCR BYZ5 R —2, WR il iR dl 25
X RAZH [ MEAN I T TXRa A9 353 R IR A K F
H I 22 5 1M B ERS BEA] LXRo 235 B B3,
Ut BH ) EERS S Y PR AL E A0 M Y LXRae 2R
IRABAEER . 5 —Jr i, 525 Ao IR He A, i

TRALRERIZ] ABCAL 263500 B30, 278 ox-LDL AJ
DU E RV IR 40N ABCAT AR KK S5 IR A AR
T LA, NS4 2] ABCAT RYFIAAA HiM, 2%
SHA BEME(P<0.05;14 3C)

* 1. SARMKSEERNSE (ves, mg/g HI)
Table 1. Total cholesterol content in each group cells (xzs,

mg/g protein)

| n TC

25 % B2 4 33.29+0.69
IR R 2] 4 55.84+0.76"
S| RS e 26 4 36.51+2.52"

a i P<0.001, 575 (AT A A ;b b P<0.01, 5 1 ik L AR A 4
A,
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E 3. FIEREEXT KK B LXRa 1 ABCA1 RiZHIF 0
JeE i RT-PCR #:{1] LXRa F11 ABCA1 mRNA {335 ;C & Western blot £l LXRa 1 ABCA1 fE AL, a N P<0.05, 50K AL T4 AR L,

Figure 3. The effects of allopurinol on LXRa and ABCA1 expression in foam macrophages
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T BF 5T ) A X LXRa 3% 42 T Ak
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kI SR9243 M LXRa B RITEAL , SR FEAG I
ABCA1 FJFRIA K, i Western blot & F, At
TR 2 A 2 | 4 R 2 i A SR9243 , #B 44tk
FFEAIL ABCAL 2 357K (P<0.05) , {H 5 s
B2l ABCAL 8 1Rk KA i T iR A A 4
(FE 4) , UiIA s BEs | ABCAT ik 1 iR A9/
EZ2 N E TR, H LXRa JA2 M5 L 521

A NRSE R RT-PCR A& LXRa A1 ABCA1 mRNA {335 B 7%

IS TS| ABCAL SR8 LA RE—EMW
EH,

3 3 i

FURTIA A, 15 05t 200 6 PR i T £ it i B 55 2 3
240 PR AR, BRI A A T IR AR As TG
W PLRERN S . RN PR b S I WA Sy 8 I S A
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H P<0.05, SR LB AL 1L b SRy P<0.05, 5 FIIERS BELIA L,
Figure 4. Allopurinol regulated the expression of ABCA1l

protein through LXRa activation

FHAN B RERE R A O L F AT R A
AECEEMREE LAY B0 T s .
O UL o P8 A 0005 L R A 2% S Jbk o3 A i £ 3E
Tl SR, ST R B, NS BERERS T IR 2R IR R
FE S5 PR /0y BRUt vk £k w3 4t i v 2% 4 7 1
L/ 2 1B (interleukin-1B, IL-1B) \IL-6 1L-12 Fl
R SRAE IR F o AR, DRIk, AT 4 0 5] 0
P ] BEAm o — AL A As R A KR, TEAR
5T, 3 2R A 5O W B SR Dil-ox-LDL [#)
Ty A e 4 A P i 5 AR O, FRATT e B M
WA ELAT 0 3 00 ) I 400 PR R R RN, R
TS R i M A A R T 9 R Ak I 4 e I [
EPRMER, RO T4 A4l TC & i, 45
SRR AL E W40 i P TC 5 1 B 3 22 il 12
WAL B 20 fE 0% B T R I AN B VR P 30 UK 41 i
HTC B, kgl S A PR S| N R4 i ] 3 ik
SN I [E B a5 5 As iR,
ARG R B, B A0 M N LXRa BB
16— R Y5510 B R 2 LR B A, AT DL 2o oy
% 5 A FERI ez A Ao W B JE PR 2R3k, I
T 2 A LA f10 LT s N R B R Y ISR
7, LXRa 8l FIE B B 4T As 4E L, fBR LXRa
ZAR AT LAB /N R A As P AR B S bk B s
FA X R ZH RN 9 PR AR AR R 2 P ) LXRa 2 AIRK - 36
ik, I REERS A P S BE A5 £ E LXRa 9 mRNA FIZ

Ik, B, FRATIA B RERS fEE i LXRa iR 12
0 1T % 20 M P 5 R A L A L ] P BRBE A
R IELZ AR AN T B, BHLIE As YRR

HE— LB SE 48 B LXRa (93805 7T LLs S5 H
T Vi 1 I A DR DG B A R ROk TR A
Ji P L T g A3 A L R A R
JEIE G AN P IR B RS, Hvh B B G T 1A R
SZ VRN R [ 5% 32 36 (1, Y& I8 R 24K B1 A ATP
E GG s K (ABCAL F ABCGL) '™ | ABCA1 J&
F W20 A N 2 5 00 [ B 3 A 5 300 6 1 G B B
ITAERE ST 7R, ABCAL RELL ATP A g R 7% iz 45
JEEH, T 20 P 22 A 1 R e g R B
4 ABCA1 F IR BEARAT , 233 B A0 i P R 2 i i I
MR, 5 J5 TR MG IR 4 o o i LXRee 35 4k 7T DA
i ELEEUR T ABCAL 1) 8l 06 PR A 5 I [ 41
HEUT L SEIARFSY R ox-LDL RERSIEHE THP-1 ASh
BEWEANAE Y ABCAL & 2k n' ™ | i bt 24
Sk A 1L 245 1) RE 0% 38 1 30 LXRa-ABCA1 i&
ARV A R A A, DA T AR A6 200 i P AL
f i 0 AR A TRt 28L& B, i RT-PCR
VR 10T B0 3 ST G AR, R AT W 48 1) 25 1 X R 2
ABCAT 7K F-3RIK8 S 30 IR R KR E, T ox-LDL §¥
HEe N FVHAM N ABCAL kK, {H 2
ox-LDL XT LA ] LXRaw 2635 TG, 156 B ox-LDL
9 ABCAT ByFIATIFARE R BE LXRa SESEILM
Y5 ox-LDL 55 19 9 TR FR A5 70 21 A L, 3] N2 iy iz 20
ABCA1 1Y 23K W I T35 , 2% W S5 W2 A4 s ] 5 o
PE= ABCAT B2 3A R A2 1 B g 240 Ji P A [t et vy 2
i&, T LXRoo 361 590 49 R, 3IF S 50 12 04 I 34
ABCAT1 9 33R 1 5538430 48 LXRov 3 B SEBY

Zi b T i, A W5 R R fF ox-LDL i 7
RAW264.7 W5 4 Jf i IR AL ASE AL opy | S50 BEE 04 B R %
TACRE W T 30 R A e A e A S R 5 A, AR ML
il 23 3 IO LXRa-ABCA1 3848 DA HE G 5t 4 HE
TS5 AR RS BEAE AT As 90 TE IR R A8
FHERHE T BRI SIS
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