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Inhibitory Effect of Peroxisome Proliferator Activated Receptor Y Ligands on Secretion of

Inflammatory Cytokine and Matrix Metalloproteinase in Macrophages and Foam Cell
ZHANG Jurr Feng, GE Heng, WANG Chang Qian, and SHAO Qin
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[ ABSTRACT]

tory cytokine and matrix metalloproteinase ( MMP) secretion by macrophages and foam cell.

Ligands;

Macrophage;  Foam Cell;  Inflammatory Cyto-

Aim To investigate the effect of peroxisome proliferator activated receptor ¥ (PPARY) ligands on inflamma-

Methods THP-1 monocytes

were differentiated to macrophages in vitro by addition of PMA, and then induced into foam cell by oxidized low density lipoprotein

(oxLDL).
PPARY.

Macrophage CD40 protein expression was detected by Western blot.

Semr quantitative reverse transcription polymerase chain reaction( RT-PCR) was performed to detect the expression of

Interleukin 6 (11-6), tumor necrosis factor a

(TNF-a) and MMP-9 secretion in foam cell culture medium was measured by enzyme linked immunosorbent assay ( ELISA) .

MMP-9 activities were determined by gelatin zymography.
LDL did not affect the expression.

dent manner.

Results Macrophages expressed PPARY and treatment with ox-
PPARY ligand pioglitazone greatly inhibited macrophage expression of CD40 in a dose- depen-
Moreover, pioglitazone significantly inhibited the secretion of II-6, TNF-a and MMP-9 by foam cell as well as the
activity of MMP-9 ( P< 0.05), although it had no effect on MMP-2 secretion or activity.

Conclusions peroxisome prolifera-

tor-activated receptor Y ligands significantly inhibited the secretion of several inflammatory molecules by macrophages/foam cell

which were closely related to atherosclerotic ( As) plaque development and plaque mstability.  Thus, PPARY ligands may have

potential advantages in As therapy.
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JBAN 2L 5 4 B 1 ¥ ( matrix metalloproteinase, MMP) ,
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A B K5 57 L H AR B A T T, $R T PPARY B4 X B R/
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1 MR

L1 #

THP-1 ABEZAMIEE & EH ¥k L&Ak
BT, RPMI 1640 3 7= %, /N4 1 7& ( PAA laboratories
GmBH), 1% %5 & Ji6 %& & - % % B "t 4% 7| BH ( Calbio-
chem) , BCA Z& & # il & 7| & ( Pierce) , CD40 & #1 A
B B FR(BD), I H R £ 7 4R ( Sigma) , Bactin
BRI A B 7 & #14K ( Sigma) , Trizol( Invitrogen) , ¥ %%
iR 7 & ( Qiagen) , Taq B (New England Biolabs), A
B % /- % 6( interleukin 6, 11-6) B H L EH F a
(tumor necrosis factor a, TNF-a) \MMP-2.MMP-9 ¥ &x
S % TR 2 IR A & (R&D) , BA R ( Sigma) o
1.2 REEREZEEMNEL

KRAEE FEME" . BEREEBE G (low
density lipoprotein, LDL) & T 0. 01 mol/L pH7. 4 &
PBS #, 4 CH#EAT 24 h, £ /& £ 4 10 Hmol/T. CuSO, #J
PBS # EE 41 20 h~ 24 h, H T4 1 mmol/L EDTA
WPBSHF4C4hE LR, EaBEHIRKENR
B KR 41 J ( thiobarbituric acid-reacting substances,
TBARS) i 6 & .
1.3 B —SREENESHEE

THP-1 48 f8 % i 4 10% /N4 1 7& # RPMI 1640
BrAkREi, BEEBRE S5 10°/L, /ot H# B (40
Uo/l) T3 54k, 3\ 12 L R L 7% 20~ 24 h, £
RFMa N ME B A K E " 40 fe. PBS 7& ot 3
K, E#H T & RPMI 1640 #&23E%. EE S 4 M
F fm N4 1k A LDL( oxidized LDL, ox-LDL) ( 50 mg/L)
FEBE(37C,5%C0,)24h BEEAHM. ET
WA G R 40 fE o A =7, i 22407 (0l red)
AR R AT R,
1.4 Bl XA PEEAIGENHERS
& ¥ mRNA A94&30)

Rk 40 MV 3 R 2, T 24 h #0148 49 it RNA,
DLE — B B R A o LDL ¥ 5 B9 B o4 40 A A 2 e
HEAE X BE . 3% Trizol f£ F i1 BA$R B RNA. EX 1 Mg &
RNA, DA Oligo-dI(T12) A 5147 37 Ci & 60 min X %%

3 A Ak cDNA . MR 3E SCHER[ 2] 4 B A PPARY # B-actin
ERERIM(LERREHEALNF). PPARY
(479 bp) IF X 5| #7: 5-CCA TTC TGG CCC ACC AAC-
3, R X 5| #5: 5°-CTG AAA CCG ACA GTA CTG-3 .
B-actin( 195 bp) I X 5| 4: 5°-ATC GTG CGT GAC ATT
AAG G-3”, K X 3l #: 5°-ACA GGA CTC CAT GCC
CAG G-3’ . ¥ 3 A PPARY PCR K Ji % ##: 95 CHi &
P 5min /5,94°C30s 53°C30s 72°C 30 s, #AT
28 MEF(EFF B T E), 72 CEAM S min.
F# Bactin PCR KA 4 #F: 95 CHLZ 4 5 min, 94 C
30s57°C30s  72°C30s, #4729 ANER, 72 CHE
4 5 min. FYE 1. 5% 37 8 M5 R Lok, X A& 4
AT AT E AT
1.5 Waestern blot

THP-1 48 fft 22 # % B (40 Ug/L) % 5 24 h, T 1n
7E RPMI 1640 2 4235 3% 24 ho HRIE T W44 44

B v 4 fE ot B4, (OF % 40 i+ TNF-a( 50 Mg/L)

4, e A Ao Bl B4 fi+ TNF-a( 50 mg/L)
F 47 m & 5 BR 104 20 A2 30 Umol/L, 3 [F #% &
24h ERBEE. FA4CHARBR(E pH 7.5 W
50 mmol/L TrissHCl. 0. 5% Nonidet40~ 1 mmol/L. ED-
TA. 1 mmol/L EGTA . 150 mmol/L NaCl. 10% H . 50
mmol/L # A 44+ 10 mmol/L E & EL 44 1 mmol/L #LBR
49, 80 Umol/L B-H 8 B . 1 mmol/L PMSF. 10 mg/L
aprotinins 100 mg/L soybean trypsin inhibitor 2 10 mg/L
leupeptin) ¢ ## 40 i, Z= G K Bl — & %% 918
(BCA) M E. B 25 REOHRS P HZHREET
M J& 4 10% SDS-PAGE 1T 2 H .3k, 200 V % 50 min,
Fim 100 V x 100 min %5 &, 5% 4 % Z & & A 1 he
&4 —Hi( RATA CD40 2 7 B Hi4K, H H A& 101 000
). ZR1h &4 _F(FRE S TBHE, L
2000 ), Elm 1 he REGEH, EELAWHEWE
TRAE AT
1.6 BB & I MM E

REFHREFIARSA: ER4a, @fx
YH LA, OWE R 40 B+ A% PR (10 Bmol/L) 4. K
JF B B 4, % R ) R AR W 4 B R BB R R IL-
6. TNF-a.MMP-2 F1 MMP-9 % & , # £ % B % B iR A
WA
1.7 FARREGIEE

F®ampmEs EE®, 1000 /min B % 5 min,
BEE FER 4K E(BCA) A EEEH, &
FEHEZ 10%SDS B (4 0. 1% AR TEEHEH
Bk, 125 VX900 mn. N TEKE TEKZ # K
(25%Triton X-100) # % i& % & 30 min, & 1 3k %
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#e 1% B # (50 mmol/L Tris~0. 2 mol/L NaCl.5 mmol/
L CaCl, 7 0. 02% Brij 35) = i& 4% % 30 min - #7 %t
R EH#F&# B E®R, 37CHE 12h. A 0.5%
(w/v) & B #i % = R-250 % & 20 min~ 30 min, & &
HREZR20BERME. FRMHHTHE L
5.
1.8 HitFEaIE

SRHEA s BT, SULBRRA LR £
77 Z 2 HT(ANOVA) 7 4 8] th 3% Fl ¢ 46 30 (t-test) ,
P<0.05 WEZRFEEFMH, P< 0.0l Y ZRFEE

e

Bl Ly (e A A O

E 1. JRTTHP 1 B0 . B9 K ERABEFLEAAMmEERLER

2 #HR

2.1 EEARKES

ZKI I ox-LDL HH 7N % & & W % & F LDL( 43
AN 6.7 F10.6 Bmol/L), $&75 LDL F AL L)
B SR L E W 4 2 T H B 2 e, A O
ZL40” X 4 M P i AT Yt AU Y S AR AL Sl
KR, PN A S (B ) .

A Dy THP- 1 B AZ (% 200) 5 By MR 40 (5 A% 200 M 4 D

BEWE T 24 h, x 200); C VRN, i kP v 2= ( EREGNEIN o LDL 27 24 h, x 400)

2.2 FEUAEIGEMHERSZE vy EERK. BIXHA
R By FRIX

A AR DS B2 R v mRNA AT 7RIk
M RIE, Lh Bactin NN SR, &Y 0 Bl 5%
KA B R PRI, HRIA RS 0. Bz 7
TREH(E2) .

M 1 2 3

500 bp
250 bp

PPAR Y

B-actin

B2 SEAAEEEMBGERZE y EERERZAMR. B
HRRAN SRR AIFRIE (n=3) M 4 Marker, 1 34 THP-
| BN, 2 NEREAIE, 3 MR .

2.3 WAR%ERXT B M 4B AR 433 CD40 B2
ELIVE 41 i N TNF-a( 50 Hg/L) J5 CD40 3 1%

SN, A8 sk AL B O\ niE 4% #1 B (10 20 A0 30
Umol/L, 24 h) U & 2 #0H] CD40 FIFRIE, 2 B 17
BRI 3) .

o 8D o o - 00

(44 kDa)
B-actin
(42 kDa)
1 2 3 4 5
3. AR B R % B Rk £ A 43 1k CD40 B9 520 1 B4

Mot B4, 2 AE MM+ TNF-a( 50 mg/L) 40, 3.4.5 45 B4
M+ TNF-a( 50 mg/L) + HtA% 1 10,20 A1 30 Pmol/L 4.,

2.4 MEAETIERRT KRR i BB/ & 6. BhiE
FREF o ERERBERAE 2 9 20
YR M ZH 116 TNF-a. MMP-2 1 MMP-9 %>
WA 55 [ W 4 Pt %o R ZH (T ox-LDL) LU 22 7 G
EME(P> 0.05) o VUIRANAE+ MEA% F1EH( 10 Pmol/L)
2H 1-6 A1 TNF-a 43 1 5 /b 5 96 R 240 ol HE 2 LG g
ZRAHBEE(P< 0.05); MMP-9 433 & B B kb,
5k AR ERAREREE (P<O.
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01), T MMP-2 ] 53 W 8 5 V60 1 240 i 0 R 4 Ll e 22
RERZEME(P> 0.05) (K1),

1. MRS HIER X 8K 4R B 53 i B 4B 1 3R 6. B IR 5t B

FaEREREBOH 2 M IBFM(x £s, n=5)

# b Bl kgl ﬁgﬁﬁ%
11-6( ng/L) 148 36 138 £33 64 £42¢
TNF-a( ng/L) 3 181 £597 3 000 £497 1 489 +874°
MMP-2(mg/L) 844 158 796 £190 659 £190
MMP-9(mg/L) 1349 235 1206 £115 942 94"

a N P< 0.05, b N P< 0.01, 5 KMEH L .

2.5 MARTIERXT A ABRERESBEEAMREHEN
AL

22 ANOVA 5 2 43 #t, % B2 % 5 4 2 4 1] =
EASEZRLE E M. WA M4 MMP-9 3F
i B A B xS R A I =, (E P A LA R TG B S
TP A 5 5N 19 655 £2 337 Fll 16 847 4
982( P> 0.05, n= 4) . MEAEFIEH( 10 Hmol/L, 24 h)
158 Y0 R 20 0 43 04 ) MMLP-9) 75 1 FAAEG, 5 90 3Kk 400 i ot
AR ZERF REE, L PRu%EE SN 12
508 1 925 1 19 654 2 336( P< 0.05, n= 4) .

15 kDa

4. ML FIERS R MRS ERERERR 9 FEHNT
i L AEWEAA, 2 J9i kA, 3 Sk 1R AL .

TEVRYN A 4 24 h MMP-2 3 1 55 5 0 400 g %ot 18
TG RAR A, FF 356 B AE 4 5 3151 £609
13286 £721(P> 0.05 n= 4). ML FIE (10
Hmol/L, 24 h) XA 40 Ml 43 W MMP-2 [ 3% P4 521,
500 Mot B BB 2 7 TG B 3 1, P3O
FEAE 43 5104 3 219 £453 F1 3 286 £721( P> 0.05, n
= 4)(KEls5) .

3 g
ZBKERERE AL As) KB FE b, 3% LDL 7K

5. MARSIEEX SRR AR ERERERM 2 E N
M) 1y EREAR L, 2 IR, 3 untAg SRl .

7t = 330 LDL 75 I 55 BE ¥ SR 4R, 75 b & S A AR 1
) LDL( ox-LDL) 0 IfiL 58 A B 20 Jf, B T 4 R 1,
WS 5| 408 A F P B A 200 PR B 468 17T a3 N 0L/ B 431k
B . KE Ak A Ah S50 IE SE, 40 M 7E 30 ik
SRERE AL SR AR R A R R R B et AR A, i
PRI S M TR AR I 98 0 S5 B, A P 3 i, i 4
4 4k, AT 3E B B R R I 5 o AR E P
PPARY 1E As #0F [ M1 22 AN B8 1T  #5 55 B 22 1) 1
AR . WEFTR B, B0% PPARY T 5% 00 B4 k% 24 M f)
Tiir B R SR, A A0 i 2 b 98 1 R SR A AN
PR AR A, R LR AR Y . TSR R B
CD40-CD4OL | " ZAF1E T As Ji B 5 ANB B, JF B
SpE e rb oy B 40 A ~F UL 40 R0 0 4T P ) e
VIAHIR, 3 AHEAE R AT E As 2RE 40 A1
Atk D7 ARG 4> T RO 2RI, R AR AL T 8L
As RER F A LE, BEFOKMHAT. FHB
CD40-CD4O0L 15 5 I8 E& W B E As Al S 7R 20 ik
CREER R R IR AT F B EASMORF AT
UESE T PPARY Xt EL SR A TNF-a. 11-6 F1 MMP 28 %
YA B #0056 76 B, {2 PPARY i W 48 il CD40
FIEHIREIA W o . BRATTHIE 7T I, Ak A% 5 B TT
B HNH TNF-a i S E WS4 CD40 R IE =, B
R HI M. $2 7% PPARY XT 5 Wk 28 i 48 1t A 52 45
WA 22 AN ER T B IR

E 20 gt — 0 @ IS 1 R AR A ox
LDL J¥ A8 & N o (96 oK 48 A, 1% 0 72 A RFAIE 14 1
AR AV R AR 58 AN B R 4l B R R . BEBR S
0 Wk 4 L YR Y A 4B AT R I 2 B 6 A A o A
MMP, BB 3R R e . X — s
PERT 1 A2 50 40 o Th B 1 £R B5 R0 e 22, TR
PEXTREMA As B3R AR LA AR AR B & . AT
FEER R, B RING T BRI 1L, 4k s T
ox-LDL 3 — 015 5 H AR Y iR 40 i, 1l i B & %
WS AIH 20 07 G 8 % 58 1R /8 T SR 40 M 5 5 B 20
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S0 101 L 3 3R A R s VT SIZ 15 4 B 43 A R Y A 4T
JaH PPARY R R L EH R . ERMMLE R LR

EME . X5 Yamada 25" 5 F % 5 41 44k 2 R 3 5
SR G R SN A W R B R SR VA 4 e R )
RI—F . X—450 N8 PPARY Fo A& + L 3K
A IE PR E T R A A . R I R
B, 1L-6 A2 18P 20 0 I 00 8 (Rl 7, TNF-a 2 B 2L ARRAE
PERE R FTo 16 A1 TNF-a 334 F S 0] 500
EEANGREY . MRS ERERTE T As &
AR R A I FE, MMP A& B8 R 38 5 1) = g K.
BB A B VR 40 ] 43 2 Fh MMP 40 MMP- 1

MMP-2 1 MMP-9, H 0 MMP-9 2 40 ffd 7 wb {1 3 5
MMP, ] B g 22 o i J A '™ o A Sz 56y o 5 1 4

i — 2 A iR AR s, F4r W -6, TNF-a.
MMP-2 F1 MMP-9 [ 375 P76 52 380 P (24 h) A4 & A B
BEAR . MEAR BIER (10 Pmol/L) BT 2 2 0 A L 40
YR Y R4 i -6 A1 TNF-a 43 WA ( P < 0. 05), 1)
H MMP-9 () 703 FVEPE( P< 0. 01), X MMP-2 )43
WAEYETE B . X — KI5 5 AR B e AR T
THN B A 20 L 5 W 4 D 8 1 A 0 W B 483 B 25 1
ﬁﬁ—ﬁ;~¢%mﬂ7%m%F?NWQé@ﬁ
K B Ah, Argmann 251 AN PPARY 4 3h 718
LA H48 o A ] 3 1 % 32 B4R, B BT R R
S ML ) T R o

27 BRI, PPARY e A4 5o B B =3 35 22 b 4 i 46
PESY R 3 W 1 22 AN IR B S AE L B ET A,
PPARY MK T Bt 5 B3N ik e B R AL 1 22 P AR 5t
KL, [ A I B B2 E o R 088 A0 20 E S L1 2 AN 3R

K AEE EENR AR, B2 WA
T HFz.
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