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[ ZE] BHH NELEARIGAYEER LK y(PPARY) 30 A CW1929 xF EAL R AK F B AS & @ (ox-LDL)
5 E v 4 i SOCS1 . SOCS3 ik Fe it 5 3R 7L W T o ( TNF-a) . & 28 JEA~% 10(1L-10) .y F#Z (IFN-y) £ R 8%
", F7i%  ox-LDL(50 mg/L) .GW1929 (20 umol/L) 4R T R A= EE a4 h J& , KA Real-time PCR # RALE
&-28 SOCS1 & SOCS3 mRNA # %35 . R A Western blot # KYLE ox-LDL /A T A E*£ 4900 6 h /& ,SOCSI
% SOCS3 & ek ik, &J& ELISA % ox-LDL 4R T/ R E 4000 24 h &, & A3k L&+ TNF-a,
IL-10 IFN-y #9k  , 53R ox-LDL 48 E % 49 f6 SOCSI % SOCS3 mRNA fe & G Z ik B & T B 4AL5 GW1929
21 (P <0.05),/ ox-LDL + GW1929 28 SOCS1 #) & ik B % T ox-LDL 28 (P <0.05) ,SOCS3 #4 % ik 27 9 BAK T ox-
LDL 48 (P <0.05) , ox-LDL 4 %\ ffL3% Fx i P TNF-a IFN-y & IL-10 %49 3%& E vA & TNF-o/IL-10  IFN-y/IL-10 Yu{A 3%
B & Tt BA A GWI1929 4 (P <0.05) , /e X GW1929 24 h JG 3% 7k i& F TNF-o IFN-y & IL-10 #) 3% & vA & TNF-
o/IL-10 IFN-y/IL-10 ¥ 4539 9 24K T ox-LDL 28 (P <0.05) , 4518 ox-LDL 423 7 /s KM AE E % 4m i SOCS1 Fe=
SOCS3 mRNA A& & 69 &k 3 % PPARy #3) %) 7T 4k i@ i 3 — 4 £ 38 SOCSI o R2Z SOCS3 #) & ik | vAstaiit B
B KR B AT AR K/ B K RO 6 AT
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[ ABSTRACT ] Aim To investigate whether peroxisome proliferator activated receptors gamma ( PPARy) activator
GW1929 regulates suppressors of cytokine signaling-1 (SOCS1) and SOCS3 expression as well as production of tumor nec-
rosis factora (TNF-a) , interleukin-10 (IL-10) , and interferon-y (IFN-vy) in macrophages induced by oxidized low densi-
ty lipoprotein (ox-LDL). Methods Real-time PCR were used to analyze SOCS1 and SOCS3 mRNA expression after
the mouse peritoneal macrophages were pretreated with ox-LDL (50 mg/L) and GW1929 (20 pwmol/L) for4 h. Western
blot were used to analyze SOCS1 and SOCS3 protein expression after the mouse peritoneal macrophages were pretreated with
ox-LDL (50 mg/L) and GW1929 (20 pwmol/L) for 6 h.  The concentrations of TNF-a, TL-10 and TFN-vy in the culture
supernatant were detected after macrophages were pretreated with ox-LDL and GW1929 for 24 h by enzyme linked immu-
nosorbent assay (ELISA). Results The concentrations of TNF-a, IL-10 and IFN-y and ratios of TNF-a/TL-10,TFN-
v/IL-10 in ox-LDL group were higher than those in control and GW1929 group obviously, but the concentrations of the a-
bove factors in ox-LDL + GW1929 group were lower than those in ox-LDL group apparently.  The expressions of SOCS1 at
mRNA and protein level in ox-LDL group were higher than those in control and GW1929 group obviously,and SOCSI expr-
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ession in ox-LDL + GW1929 group was higher than that in ox-LDL group, but SOCS3 expression in ox-

LDL + GW1929 group was lower than that in ox-LDL group.

Conclusion PPARvy activator GW1929 up-

regulates the expressions of SOCS1 but not SOCS3 at mRNA and protein level and regulates the balance of pro-inflammatory

/anti-inflammatory reactions in macrophages induced by ox-LD.

Bk RERE AL, (atherosclerosis, As ) 725 |0 114
PRI 1 TR A WFIE R WY, As S — 58 P 9
o As ZLLT SEBIZAML 1 (T help cells, Thl) ZHEHE
TR RAE SR F e, A PR 155 S 55
(suppressors of cytokine signaling, SOCS) /&— Z&FI|REME
MR FESHSEN, TR AM,S0CS HEH
K5 As RAIER B BYIRER IR Z 4t
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IX 1 E st rf oA Ao fE SOCST Fi SOCS3 Wik .
SOCS3 [k = HE W fie 1 1 1 240 it 64 701k B 9 0E Fe
B SOCST IYSEERAY T RERSAN I I B Sapieth D Lo
A SR LN, R, L SOCS 2 1 A st 1
Ji SOCS1 I SOCS3 {2 I%, hdi /b i 5 4l HE N 5~ 2E
J, NI Th A5 B RAE R, T RE LA B R As
FRIABTRENE Ao S AR 184 B A TR 7 A2 1A ( peroxisome
proliferator activated receptors, PPAR) J& T2 A
ISR -, WF9R 2R B, PPARy I fig il i A H 1l
N AR ST LA B AR L) A T R R
BHPLR BT As PEA' . ARBF5T B AEWLEE PPARy
IR GW1929 XK SOCST 1 SOCS3 FFIA K
PAE SN I FE

1 #RFTTE

1.1 EFE#HE

£ BALB/c /N (6 ~8 B 1K & 18 ~20 g)
HEPLAFEFREBIP PO, RERE
BRBFEREWE AXIHAE DR EZ AR AE,
A A KB E A5 & A (oxidized low density lipopro-
tein,ox-LDL) 1 & # B [& % # 5 fx 2 ah 2 F 5 & f
HAb fr, GW1929 1 B % [ Sigma 2 &, RPMI-
1640 3 5= 2 Gibeo A B 75 &, 3 A& /N4 g 1 A
MMNEEF AN T EMARARAE, BERLE
¥ (tumor necrosis factora, TNF-a0) .y T3 & (inter-
feron-y,IFN-y) . & %8 f /> & 10 ( interleukin-10, IL-
10)ELISA KA & W B @ AW TR-ARNE (&
KA M ARV 4 ng/L) , /N SOCS1 K SOCS3 % 7 [&
Y % Zymed 2F]
1.2 #patEsR

He M BALB/c /N BROBE IE 7 4t 8% 7 B BR 2h 7 1

mL, B R1 K, %53 K, F4 R FLANR,BET
TR IR RO, REHEE, 46 mL PBS /£
NS R FHRERERM 15 min, K E4 LER
PRALAEEE KN B — I, R R R R, 3K
Ak R EANBCES BEAN ERMFEL K, 2
KB A FF,4°C1000 t/min FH 0 10 min, + EiF, Ao
)\ 10 mL RPMI-1640 ¥ 377K , 38 47 J& v % 40 i, o %
H2x10°/L, B2 6 M F,F72mL, 2h FF
F R4 PBS # ik 2 5k, B m N RPMI-1640 3 5% 7,
ICHFREFIERI R AL HE,
1.3 KEHA

X BE 4 . 3R P Kk e N R A GW1929 4
GW1929 B %3k £ # 20 wmol/L;ox-LDL 4 ; ox-LDL #Y
AIRE H 50 mg/L;ox-LDL + GW1929 41 ox-LDL #7 4
W E A 50 mg/L,GW1929 43K FE 20 wmol/L,
1.4 Real-time PCR #& il SOCSI & SOCS3 mRNA

LI R ALIE 4 h 5, e\ Trizol 12 540 JE %
RNA, & %4 ot bl s Efn ik 2, 56 %
Ky K RNA Fl R4 FK 7 & 6 i cDNA % 1 44,
PL& B 89 cDNA M, /N B B-actin 7 W&, K/b
. SOCS1 & SOCS3 k| T i 5l 4147 Real-time PCR
Kol 540t TaKaRa 2 8] & B, SOCS1 % % £
J# 5'- TCG TCC TCG TCT TCG TCC T-3', i 5'-
GAA GGT GCG GAA GTG AGT GT-3";S0CS3 L i
5'-GGA GAT TTC GCT TCG GGA CTA-3', i 5'-
GGA AAC TTG CTG TGG GTG AC-3'; B-actin | %
5-TGA CAG GAT GCA GAA GGA GA-3', T 5'-
GCT GGA AGG TGG ACA GTG AG-3', K J B4Rk
# 20 pL,2E 40 A8 FF, ABI PRISM7000 Real-time
PCR ¥ 3 UK &9 0y Cu 18, 2t b 0 & B 3L H 75 5
ACL1E, & 4185 — AACt 8, B AE B AR R 4 2
W&, MY WRERE, AN E AT
M ATE R T H B,
1.5 Western blot %] SOCS1 % SOCS3 EHFiAKF

LR ARLE6h FRRAMEEA  F £
%4, A T4 B PBS G 3k 40 e e, Bl R T PBS, e
N\ RIPA Z 5, vk £ 24 ##E 30 min, & T 4008, B0,
BEFRT -80CHhF, REAMEEAREZ
Mini BCA 3 € &, + = bo 8 B 49- R 7 W Bt i ¢
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JiE W, 3k (SDS-PAGE ) A0 #, % Bl i 22 &2 ; & BX 12 plL
UK ,100°C & 1 5 min, b B ok # R E H
MN—FACHE, RE, WA TERETER?2
h, BREEHATHFANL, B¥, REELTEEN
AL H B SOCS1 & SOCS3 & & th &k F L,
1.6 #iMEEFERP TNF-o IFN-y & IL-10 BIRE
SC a2 R AL FE 24 h J5  ELISA A4 I & 4 B
F i TNF-o IFN-y % IL-10 B9 48, H1EF B
KA EWHBHATNFEAN A E, UFRER K
JEFnAE BB A {H R A %, A SPSS10. 0 484t 2Kk 4 3
THSEEAE, FHMLE TR EETAN A
ERNT REH SRR RE,
1.7 SEitF4E
THE R A +s £ &, #F SPSS10.0 41t %k
BHATHITFAE, EAHBE LR XA 2 H &
77 % 4 # (One-way ANOVA) ,

2 & R
2.1 Real-time PCR ¥ 2 SOCS1 #1 SOCS3 mRNA
HIRIE

T4 38 4 AT RN A AR R R Ce fAL, P il
fiff i 2 AT U 20 7= ) 2 — S B — R il e R
B 38 = e e (1 R 2)

Ox-LDLAEH FEME4IM 4 h J5, SOCS1 K&
SOCS3 mRNA {235 = T B AT GW1929 4
(P <0.05), 1M ox-LDL + GW1929 #H . W 41 Jifg
SOCS1 mRNA ) % ik B & & T ox-LDL 41 (P <
0.05) ,0x-LDL + GW1929 £ Fi I 4 it SOCS3 mRNA
268 BAK T ox-LDL 4H (P <0.05) , GW1929 £H
5%} BB 2H 2 8] B W 40 i SOCST 2 SOCS3 mRNA )
FTIETHBER(EL) .,

Delta Rn

I L

SHNRBRE BT
Cycle Number

1. Real-time PCR 1% ph £k

Figure 1. Amplification curves of Real-time PCR
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& 2. Real-time PCR 7=#) H R f% i 2%
Figure 2. Melting curves of Real-time PCR products

1. EMEZA SOCS] B SOCS3 mRNA BIRiE (v +5, n=4)
Table 1. Expression of SOCS1 and SOCS3 mRNA in mac-

rophages in various groups

gy S0CSl1 S0CS3

Xof HE 20 1.00£0.00  1.00 0. 00
GW1929 41 1.24+£0.36  1.19 +0.40
ox-LDL 41 2.94 +£0.65" 2.68 +0.41"
ox-LDL + GW1929 £ 4.87+0.71"  1.28 +0.38"

a i P<0.05, 5B K% GW1929 4 Hedi ;b A P <0. 05,5 ox-LDL
A,

2.2 Western blot M 22 SOCS1 #1 SOCS3 EHHW
Fix

Ox-LDL 4 E 40 is SOCS1 Al SOCS3 & H 1Y%+
IR TR B AT GW1929 4 (P <0.05); ox-
LDL + GW1929 41 F W4 e SOCS1 & 1 i 235 B
T ox-LDL 41 (P <0.05) , 1 SOCS3 & 1 ik
B SAR T ox-LDL ZH (P <0.05) . GW1929 #4H 5% iR
2H 2 [A) L W4 il SOCS1 Al SOCS3 2 1A 19 22 35 JEHH
WES (K3 &kE2),

1 2 3 4
SOCS1 (26 kDa) —im— m— | — — ‘

B —actin(43 kDa) —»-6- —

2

1 3 4
e T T T

B —actin(43 kDa) =

3. EME4RAE SOCS] #1SOCS3 BAMKIE 1 Wutigl 2
A GW1929 41,2 A ox-LDL 4,4 24 ox-LDL + GW1929 41 ,
Figure 3. SOCS1 and SOCS3 protein expression in macro-

phages in various groups



236

ISSN 1007-3949 Chin J Arterioscler, Vol 21 ,No 3,2013

F 2. EIEZHAE SOCSI & SOCS3 EEBIRIE (v +5,n=3)
Table 2. SOCS1 and SOCS3 protein expression in macro-

phages

A | S0CS1 S0CS3

X B 2R 0.63 0. 13 1.27 £0.33
GW1929 44 0.54 0. 08 1.22 £0.27
ox-LDL £ 1.12 £0. 19" 2.39 +0.22°
ox-LDL + GW1929 4 2.15£0.27" 1.23 +0.34"

a N P<0.05, 5% WRLH K GW1929 414 ;b A P <0. 05,5 ox-LDL
A,

2.3 1EFW LTS TNF-o IFN-y & IL-10 R E

ox-LDL 2H 41 iy % 7% W TNF-o | IFN-y | IL-10
Hy3 BE K TNF-o/TL-10 , IFN-y/TL-10 £ b A 35 B i
T R4 K GW1929 #H (P < 0.05), 1 il A
GW1929 24 h J5 W 40 Mg 5% 72 W H TNF- , IFN-y
IL-10 BH& B K TNF-o/IL-10 IFN-y/IL-10 B B
B AT ox-LDL 4 (P <0.05;% 3)

F 3. BEEF®H TNF-o IFN-y IL-10 YK E K TNF-a/1L-10 IFN-y/1L-10 EE{B (% +s,ng/1.,n =6)
Table 3. The concentration of TNF-o, IFN-y,IL-10 and TNF-o/IL-10,IL-6/IL-10 ratio in culture fluid of various groups

EiERE XT R ZH GW1929 # ox-LDL 21 ox-LDL + GW1929 21
TNF-a 21.17 +10.31 20.30 +9. 82 181. 86 +38. 07° 35.60 +3. 40"
IFN-y 24.92 +5.25 26.46 £5.21 98.45 +12.70° 41.23 £8. 46"
IL-10 19.01 £6. 86 14.07 £5.29 44.17 £9. 18" 23.57 +7.16"
TNF-o/IL-10 1.10 0. 21 1.08 £0.23 4.27+1.16" 1.68+0.71"
IFN-v/1L-10 1.46 +0.24 1.60 +0.24 2.21 £0.21° 1.67 +0.28"

a N P<0.05, 5% ML ;b N P <0.05,5 ox-LDL 4 H#5

3 3

YRR 15 5 1 B ] R 4255 SOCS SR AR S
As BB B ®YIEF . {H SOCSI A1 SOCS3 7E As
e BO1EH B R A 4, Ortiz-Munoz FYBFFE &
PR A/ MBI SOCS3 kPR Y26 | 38 3ot 1 hn ke e
R A P B4 St A R 7 i 285k, e ik T B
Hg I i, 1M Taleb A9 AF 58 & B0, T 9k B4 20 g
SOCS3 FBkAEAEHE T IL-10 Mz IL-17 B4 %, {2 fdi
I 200 A B MR BT 9 S L ) R Y, - LA TL-17 AR Y
Dy 2P T KRR B B A RAE RS T, Yu S A
LRI, PPARy 3l it 4% 1) 38 51 175 % SOCS3 1Y
Fi8, W JAK2/STAT3 {55 4% Fig 4%, it — 240
il 1L-6 A2k, 1 PPARy #3h575 SOCS AR H
R — 2 G, WEFE RIS PPARy ik
Z A LUk F R SOCS3 BRIk, 11l 2 AE 1 W s 1)
RAE RN, 5 Z # &, Collino LEL0] B0 T 9% 32 e,
PPARry 3#8)) 71 kA% %) [ 38 25 410 1) JIF IE SOCS3 19 2%
K A A8 S0 BNy B 5 BT, A F R R
B, As 3 & Hh SOCST Fi1 SOCS3 7 3k il B FR I A
[ SOCST 7E As Ji7A8 B RG24 i v 244
FGR IR T A As KRR P H S0CS3 78
B rh i ik, R BITE As RIRIME I, A
WF5E GW1929 X SOCS1 MIVEFFE/RER T ox-LDL 3

I 20 i e B PR i B SOCST B 3 3k 38 2 LU Ab,
GW1929 ifi it PPARy A2 /A sl SR AR Y s 28 1 —
HARHE T SOCSI 263k, LARTHBL I BE Ay 40 210,
T GW1929 F-3EEA 1l id SOCS3 il k184 Z2 14
YA RAE S, AT R R SOCST FRikEs SOCS3 .,
GW1929 14 Jeilid ek SOCS1 Hy ekt & i
YRR A AE J N, S I B SOCS3 1Y) B S 545 5 Ukt
557,S0CS3 AR T,

A F AR A R As BYTE A R kS 5 A
., WFFE R AN T As AP Rk s T
IEH Bk i 2k, HLAR 4 4i it X 7 ( TNF-ou, IFN-
v) SRR TR AR F (114 1L-10) "2 i
RMELRI] IL-10 BAKPAE 2RO LRI SE 8 5 LR
SERLO SO B E T R AET 1 TNF-a B mR-
NA KA T RO 20 g b i 2 T &, 110
IKEAE L B BB E 5 (R IR FE A B B R
[i],{H TNF-a 5 IL-10 A ELBIBH BT b . RIE, BT
FHZ UAR R/ BT R 40 M F 19 E A ( TNF-o/IL-10
IFN-y/IL-10) 1t Th1/Th2 () Ho 40 842 48 /40 46 )2
7P AR SIS 25 R B ox-LDL £ i#E /) B
i s L 44 O 43 W TNF-ou  IFN-y J% IL-10 HH & 3%
% INF-o/IL-10 }2 IFN-y/IL-10 ) bt {f o B i 3%
B T GW1929 M T ox-LDL £ #F TNF-o , IFN-y
K IL-10 (53, B T TNF-o/IL-10 % TFN-y/IL-
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10 W LBE . DA SR 45 427, ox-LDL 1 —Fp
SLIEL As FERE R, BENS 5 A B W20 g Th1/Th2
PNE S Y AT A ARAE ] LA Th 40 i B 7 o I 34
B 7 ] & %, T GW1929 A] REIE it FE AR ik T
Thl [1] Th2 4 T 0951k, TR 5 02 98 /BT 98 )
7 B AR ox-LDL X EL W40 i F8 B0 VR FH

DL E#FgT 4 R W PPARYy #4307 GW1929 fiE
i 1A F LI SOCST A J&: SOCS3 By ik, #iil
TNF-o \IL-6 J TL-10 (A AR, I8 95 42 5 /B0 4R S i 1
A5, PPARy S8FIH 5 42 28 /9T R B g - () AL
il AT B 5 HAE Y SOCS | H M AR HLEIA G, H
AW R R GW1929 275 f 2T Fif SOCS1
[k ZHE DL EAE R, 750 i B PR bR sk RNA +
P ARG LRI,
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