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[ ABSTRACT] Aim This study examines the relationship between PPAR- gamma and - delta and cholesterol efflux mediated
by high density lipoprotein. Methods Pooled plasma were collected from health human. ~ Component ( density 1. 063-1. 21
g/em’) was prepared by density ultracentrifugation. U937 cells were treated by [ *H]- cholesterol for 24 h, cell pellets were
washed with PBS, then added RPMF 1640 supplemented with 1% FBS. The cells were treated by the antisense PPAR- gamma
and - delta oligo DNA, PPAR-gamma activator ciglitazone, and PPAR responsive element decoy, respectively. The effects of the
oligo DNA on efflux of cholesterol was evaluated by relative radioactivity of the cell pellets. PPAR-gamma and - delta protein ex-
pression levels were assayed by Western blot. Results The results demonstrated that HDL promoted cellular cholesterol efflux
in dose- and time- dependent manner reflected by radioactivity of cell pellets. It was also observed an increase in HDL mediated
cholesterol efflux associated with a decrease of antisense oligo DNA of PPAR-gamma, and an decrease in HDI-mediated cholesterol
efflux associated with decrease of antisense oligo DNA of PPAR-delta, both in a dose dependent manner.  PPAR activator ciglita-
zone stimulated the HDL mediated cholesterol efflux.  Treatment with PPAR responsive element decoy inhibited the cholesterol ef-
flux mediated by HDL. ~ Western blot assay demonstrated that PPARgamma protein level was increased, while PPARdelta level
decreased by HDL. Conclusion This study suggests that PPAR-gamma may improve the cholesterol efflux mediated by
HDL, PPAR-delta may prevent the HDI-mediated cholesterol efflux.
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O ML R0 28 S I A IR o v 5 RS MR R
(high density lipoprotein, HDL) /K~F 2 fiAH5¢. — %
AN HDL X0 L8 B R PE I 2 i T HA S 1
211 0 JEL [ P L DA A A JE 2 4 ) B U f < 35 1) E
[ERE ¥ iz . HDL 2 41 f JH [ B2 41 3 Y 2 22 4% 52
Mo i S ARG TE P80 Y 5244 ( peroxisome prolifer-
ator-activated receptors, PPAR) #& — JSHC & & 1L 1Y %
SR, AR — e DR T, TS IR B AR RURE P AR
A . PPAR TR EMBEEA X AT — Rk
AR B F s %" . PPARY T 4 155 -
A PG, R 2 fi I e A 24 v O 3 1,
TERRWT A RIE, i S Ae T A 4346 o maE e
(rosiglitazone) ¥IE PPARY A #1135 18 K %24k A &
B K ABCAT A

ARSI BIWEFT H ) 5 fE 28 3F PPARY A1 PPARS
FE HDL 3 f 40 E s e o L b B VR

1 MR

1.1 #patEs

ANEZ —E Mk U937 W E + B A #x L
WA BRI E. F4E 10% /N i iE #
RPMF 1640 3% 5 %, # 5% 89 CO, 37 CH 5 48 F 3%
Fo FHEMK B S x 107 B, # 7 i1 7E B9 RPME 1640
B 5ml.

1.2 SEEREERSS

BFreE B, AR B N HATEEME
B, REFTEHN 1.063~ 1.210 4 4. PBS EATE
AEAR .

1.3 RXE&ZEFEBREAR

U937 48 i 4 7] Bl 50~ 400 nmol/L. X X PPARY
R X PPARS WA E 4L 12 he F A R X EHL A
% # ( oligodeoxynucleotide, ODN) /5 #| 4 T: & X
PPARY ODN: 5’-CATGAGGCTTATTGTAGAGCTGA-3’ ;
& X PPARS ODN: 5 ’-GTAGCTGCTGGAAG-
GAAGTAGAT-3.

1.4 Decoy SE5§

T AR 8 FE 4y RS TT A (peroxisome proliferator
responseelement, PPRE) # #% 47 ( decoy) LA PPARa %t
PPRE W45 & 4 ¥ ah. ## 4y f AL ODN 7 7|47
#: Decoy ODN: ACTTGATCCCGTTTCAACTC, Scram-
bled ODN: TAAGGGAATCAGCAAGAGGT . #: # U937
20 3 31 5 mg/LL lipofectin 4.3 4 h A 0. 1~ 1 Pmol/L
A 1 bmol/L &AL ODN # %, #iE 5 2 5in
HDL = PPARY # 3l 7| ciglitazone 2t 2 24 h,

1.5 BREIEERH SRR

B 5 U937 45 0. 28 mCi/L[ *H]- JE & 8 2. 8
WFH I E 24 h, 1 500 /min & /& 10 min, Y 5 20 M,
PBS JZ % 2 K, RPMF 1640 & & 21 jff, /m HDL 4 & 3%
7+ 0~ 48 ho PBS ME 7L 2 WK, M A& A MR 1T 200N 4 i
M HAE (B2 . [CH]-EE B LB,
PPARY 4 5 1% % 5 7| ciglitazone .LXRa 2 ABCA1 %
JE 7| 22 (R)-hydroxycholesterol (HCh) « LXRa [ #r 7|
4, 4’ -hiisocyanostilbene- 2, 2’ -disulfonic acid ( DIDS)
4 B Sigma /A 7] o
1.6 Western EJ3IE

241 A PPARY #1 PPARS % % £ #1& 1 B Santa
Cruz, I 41 3 HRP-#1 1k fb % & KA R 7| . PVDF
FE.BCA Z& & Ml 72 i 71| & % Western blotting 57 ¥ 48
XRFA W B Pierces

M HBRER S L) FRELHEEY .
E KB 7 % T: 50 mmol/L Tris* Cl( pH 8. 0) . 150
mmol/L. NaCl. 0. 02% & @44 0. 1% SDS. 100 mg/L
K F A BB E(PMSF) « 1 mg/L aprotinin. 1% NP-40.
0.5% % 4 B 48 . Western blotting 52 % 77 i % B
€n-F 7 52 0 45 B D3 AT: #% SDS-PAGE & #L ik
Tk, KR 12% W5 B R, R 48 RS HT LU A 10 mA,
A HEREER A 15 mA, E3 w4 50 Vg # K, £
FET, & — AR E R F L% R250 € LUk
MR B4 f 2 g & 0, % FE R A 100 mA #Y HLIT, BY
[E] % 2 h, F€ % PVDF &, % FE 5] | ¥ B 3% /& 10 min
Z A, EH A W A Pierce /8] 5 i, E R A PBS+
50% Wyt ig, — A EE N 10200, — B BEE N L
1000, BEAEEHHZEE 1 h, & BIEKA Pierce 2 7
i, AL RILENEME,
1.7 St

FraSER AN 3~ 4, AHH TinkE
(x £5) RRER LR, Gt 4 47 % A SPSS(version
9.0) 4 M # F, P< 0.05 18 & B 2 P # i A o o

2 &R

2.1 SEERZEBRMEMERER

5% U937 401 5 0. 28 mCi/L[ *H]- AH [# i 2.
WAL 24 h, EHEE IR HE J5 HIAS K B2 HDL( 0~
200 mg/L) KEFH 24 h, 45 H 2 BLAN M A H - RH S B R
HEA U EZES, BIE.OE NI TiiE B 2850
AF, 25\ RN KR (K 1, Table 1)« F 100
mg/L HDL AbFE 1 h~ 48 h, 45 5 5 B80S 5 B
SrER ) 5 HDL b FE I [A) 20 8] —R0N 6 R (R



CN 43-1262/R HEF kgL 44 & 2003 58 11 E5 4 327

2, Table 2) .

1. ATRKRENSEERERLIE 24 h 3 EEEREAN
A
Table 1. The effect of HDL at different concentrations on chol

esterol efflux

HDL 3<% (mg/L) TR S V(B BT 2D
= 5 R 6 457472
12.5 6 108 £343
25 5 811 %425
50 5 067 £207°
100 4152 £371
200 3 696 1272

a: P< 0.05, 5 AXMELES; b: P< 0.05 275 12,5, 25 Al 50
mg/L HDL Lb#% .

2. A 100 mg/ L S EEREEBLIEAFEREXBREERE
:oEA
Table 2. Time course of cholesterol efflux mediated by HDL

Ak 3 8] () TBUE PR (B 53 B o0
o 0 R 6 726 £309
6 5 602 £287
12 5312 £270°
24 4222 £274°
36 3 615 Ta47%
48 3 106 £255%

a: P< 0.05, 5% AXIBELE; b: P< 0.05, 055 6 h A1 12 h Eb#¢.

2.2 RNESUAEEBFERZE v BT
R BB E B SN R B0 220

U937 4 A FH[ H- I [ B2 7 4b 2 24 h, L
Mg 8 75 % J5, 4k 4k 5 )k X PPARY 3 i & #%
(ODN) (0~ 400 nmol/L) A1 HDL( 100 mg/L) JLi% & 24
h, 45 B30 HDL /-5 (50 240 i P [ PH - HH [ 85097 L 98t
(R 3, Table 3), HE —EMHIE AP KR, 45
S7~ PPARY 1£ HDL /15 (1) JIH [E BE i th o b — €
P2 R R R o
2.3 SEWAEEEBIER Z v IEEhFI T HDL
50940 B BE B B2 7% HY £ 0

9T #E— BB 4T PPARY 40 g P fEL ] O L
(R P, U937 40 A [ “H - BE [E B i 4b FE 24 h 5,
EANRIA L PPARY e BB 71 ciglitazone( 0~ 200
Umol/L) A1 HDL( 100 mg/L) JLi% & 24 h, &5 5k M40
LT TECE 17 1 o Ak B ) B 3 0T R PR (R 4, Tar
ble 4) , BV HDL -5 (40 2 P9 [ “H - L[ B9 H 384000,

I8 K &R, %45 R — P IESK PPARY ££
HDL 4 {7 JE [ B AL 1 e fe gt e

®3 RXEBENEEEYHERZR yEREZENSE
ERREANT SRR EE R H a0
Table 3. Effect of antisense PPARY oligodeoxynucleotide on
HDL mediated cellular cholesterol efflux

TR IS AL (B3 B £

ODN ¥ ¥ ( nmol/ L)

o TR 6 423 £326
Scrambled 4 163 £235°
0 4 024 £385°

50 4 465 £206
100 4 578 £206"°
200 5041 £411%
400 5 444 £330

a: P< 0.05, 545 AT B HL %, b: P< 0.05, 5 0 nmol/L J X PPARY
ODN L5 ¢ P< 0.05, 4515 50 nmol/L 1 100 nmol/L . X PPARY
ODN Eb#.

* 4. TEUFBEYHRRZ HFHIFISS HOL 1+ FHEE
B2 B0 2

Table 4. Effect of PPARY activator ciglitazone on cellular cholesterol
efflux mediated by HDL

BN (mol/L) TR IS AL (B3 B 2

RSPy 6 426 412
0 4 371 £243°

25 3 869 £212°

50 3 469 £209*
100 3 156 £315%
200 3 020 £296%°

a: P< 0.05, 52 AXFIELE; b: P< 0.05, 5 0 Umol/L #4507 Eb 45
¢t P< 0.05, 43 515 25 Umol/L F1 50 Bmol/ L 35 71 L% o

2.4 RS EBEBER Z 4 6 R IE T4
R BB E 2SR B9 520

FH[ P H - FIE [ B 40 22 U937 4H M 24 h Ji5, B #t
Te IR 77 4 42 5 [« L PPARS ODN( 0~ 400 nmol/
L) AT HDL( 100 mg/L) 3 & 24 h, &5 R & 3 HDL 4
SRR Y[ H - RE B A N B R (K S,
Table 5), 2 —ERERFE- BPKR, Z4RE
H] PPARS 7£ HDL 13 I I [ B 90 o o i ke (0 4 F
AT e A FHAIAE
2.5 RNESHAEEEMBIERSZA v 6 A
i 4 i BB [&] iz S 7 9 =2 i)

Sz X PPARY F1 PPARS [F] B #i Ak BE 410 Y f5 , HDL
-5 0 200 A L[ 9 H 982D (R 6, Table 6), %45
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R W] PAPRY 7E {ig 41 i JEL [ B2 3t 4 op 4R o T
PPARG [SH #0114 Jfa JIEL [ I o7t )4 D, 9 3 L R A
33 RO D 4 PR R I P L U2 o

RS RXEEAEIBEMHERZ M 6 BREZE XS HDL
S AB E B R A 200

Figure 5. Effect of antisense PPARGS oligodeoxynucleotide on
HDL mediated cellular cholesterol efflux

TG AL (B Bl 5

ODN ¥ & (nmol/L)

EEPaNiG 6580 423
Scrambled 4241 £317*
0 4 131 £279°
50 3 826 £227%
100 3 458 £283%
200 3 277 £339®
400 3 164 £213%¢

a: P< 0.05, 52 AXELE; b: P< 0.05, 5 0 nmol/L. & L PPARS
ODN HL%Z; e: P< 0. 05, 43515 50 #1100 nmol/L /z . PPARS ODN Ht

.

RO RXBEUFEEYHERZE O v BEREKET
HDL 975 AB [E 8% 7t 89 %2
Table 6. Influence of antisense PPARS and PPARY oligodeoxy-

nucleotides on HDL mediated cellular cholesterol efflux

< (nmol/L) I RER CA RS )

EEPaNiG 6 481 £383
Scrambled 4 433 £364°

0 3 576 £390°

25 3 799 1497°

50 3 851 £381°

100 4 177 £320°

200 4 368 £316°

a: P< 0.05, 52X

2.6 SEMNMAEIEEYR M ITHZELFF( decoy) Xt
4 R AE B EZ S R B R0

UL 5 mg/L lipofectin 4bFH 4 h J5, F 0. 1~ 1
Umol/L. PPAR J B Ju - ZALL 7 #1)( decoy, HE R4 5L 1
Umol/L. BE AL ODN %% %, e 1% 9% 3t J5 in HDL Y
PPARY ¥5h 7] ciglitazone 203 24 ho &5 5 &I, HDL
S5 0 24 L[] e 97 sk (3R 7, Table 7) , 1% 45
B PAPRY 8 it S0 ML R N 1 5 (R 1B 5 5
21 A R [ A A
2.7 RYEBRESZEXNTSWAFIEEDNHERS
& v 1 s EEFRIERFE M

FHZR B B i) Je L PPARY ODN B¢ J Y. PPARS

ODN 4hHEZE 80 mg/L ox-LDL Till% & 12 h ) U937 41
Jfl, Western blot 43 %45l PPARY Al PPARS & (4 % ik
B, G5 SRR, I ST M A8 A% B R AL 3 v el
PPARY H1 PPARS i) 8 H & IE7KF( B 1, Figure 1)

&R 7. TEALMIEIEY R BT ZEAUFF( decoy) BEH EAZE
Ff HDL 45 B E B H B 200

Table 7. Effect of PPRE decoy oligodeoxynucleotide on HDL
mediated cellular cholesterol efflux

decoy # & (nmol/L) JBCRIEAE (BBt £D)

RSPy 6 474 1275
Lipofectin 4 664 £325°
Scrambled 4 652 1304
0 4 397 £330°

50 4 533 £248°
100 4 996 T460°"
200 5 705 2262
400 6 413 426"
800 6 636 £345"

a: P< 0.05, 5 AX B b: P< 0.05, 5 0 nmol/I. decoy ODN Eb
; c: P< 0.05, 2755 lipofectin A1 scrambled .

(A) Antisense PPAR ¥ ODN

0 50 100 200

0 50 100 200

. RXBERESZETEMEEEDBFRZA Y6
TEARIE R HIHI K U937 403 53 5 i 04 50- 100 A1 200
nmol/L. [ X AL H AL BE, A SN PPARY (S50 45 5, B N PPARS
SRR .

Figure 1. Inhibitory effect of antisense oligodeoxynucleotides on

expression of peroxisome proliferators activated receptor ganr

ma and - delta
3 1t ig
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5 2% B e R B sl ko R AL A F AL 2 — 2
(e ) i [ BE i d2 . 2h ) SE 90 45 R %o HDL #g
A6 B 1 v R AT B 75 5 903 7 =2 1 e 2 B R
AR P e R PSR RE AL 1R DA
R BH [ B33 [ 3% 32 (RCT) ML o 3 S84k A4 3 B 0 8%
T2 AR s 2 — 2 HE AR A PR AR AS (1) 2 A%
AR, I E A R B O B S AR v B 5 i SR
)i AT AEE CD36 ik F i, {24 OxLDL #F A 20 L.
SR, o 484X 1 388 5 0 8 0 TR 2 A v AT DL A
HDL A5 (1) 41 i RH [ B30 H o 1 o S Ab A 388 5
WOE B2 A4 6 02U 7 200 A AR [ 9 1 A B 4 e A
RO ASSZEG N [ H RE R EE A T B0 B
TR 20 LG T VAR TN MR T, % R R R B
S0 H BRI B AR DA b S U T 5
PO AR S Bt o N BROAZ ST SRR [ s 4 40 L 5] ey 2K
JE R R R A A S IHE B AN, 45 R ER
TS A AR B DS RS2 AR Y Bl A e A P R e 4
L, T 3k SR A 18 B A R Az A S D)k R T R )
A — 7E B FELAMAE FT . Han 25" 523 $)% 38, HDL
¥ MAPK 25 53E 1L, 91 CD36 ik, HDL i& i i
FAL R FEYIBOE R 3246 ¥ mRNA AR (3 %k KT
B, 75 50 S U 3G B S B 2 AR v A R )
PR AZZ () A5 DA B 3t B8 A A7 188 B A 80 T 2 4 v ()T
Bk . SR AL PRIG T Y BE T 52 A 6 7 41 i A [
T Ve, ASIGEE RS Vosper &' B I —
. {H Oliver &' fRIE 5 LA L 45 A Iz, AT Bk &
55K F B4 LA R S AR R 9o i S Ak Ak
BTG RS2 R v 75 40 Mo AE ] B A 3 H DA & & AR A
BAWmENE, — 75 mid Sk E Y BoE B 24k v
BEhF AT LA 58 CD36 MK IK, X & —Fp B KiEE
FZAR, N PR E R E AR, 5234
PA R ] P 5 AR 59— D7 T, O SR A A B B A I B
AR v R A AL R G FE A S B 82 A4 S T ABCA
(Ran > St SE A A T R RS2 A v e E
i ABCAV/LXR 4% {2 3k fH [ i 1 o ey > . i
FAPRIGFA VDB R AR Y BV P S B T

PR Win E) A D A B ot 15 4 b L ] e 4% 32 4 A7
£
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