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Abstract  Objective: To investigate how 11.-37 affects macrophages foam-cell formation., and thereby investi-
gate the mechanism of I1.-37 in the development of atherosclerosis. Method: THP-1 cells were differentiated into
macrophages using 160 nMPMA for 24 h. And then with ox-LDL or IL.-37 combine with ox-LLDL. thereof in
growth medium for 24 hours to transform macrophages into foam cells, THP-1 cells differentiated macrophages
were stimulated with ox-LLDL for 24 h. then with 10 ng/ml IL-37 for another 24 hours., Oil red O staining and cel-
lular lipid measurement were used to identify macrophage foam cell formation. Real-time PCR and Western blot
were carried out to explore the mechanism of 11.-37-mediated suppression on THP-1-macrophages derived foam cell
formation. Result: Q1] Red O staining identified foam cell formation was significantly reduced in cells treated with
1L-37 and ox-LLDL. The similar effect of 11.-37 was obtained when extracted oil red () and measured by a spectro-
photometer., Compared with ox-LDL alone. 1L-37 and ox-LDL significantly reduced the lipids accumulation in
macrophage foam cells in a concentration-dependent manner, Total cellular cholesterol was significantly reduced in
1L-37 and ox-LDL cultures relative to ox-LDL alone [ (150. 4=+7. 36)ng/mg vs (303. 1 =8 9)ng/mg, P<I0. 01].
Moreover. real-time PCR and Western blot analysis showed that the expression of both CD36 and SRA of macro-
phage foam cells treated by ox-LLDL together with 11.-37 was significantly down-regulated, while ABCA-1 up-regu-
lated significantly. Conclusion: IL-37 may inhibit THP-1 differentiated macrophage foam-cell formation. which is
largely caused by a down-regulated expression of scavenger receptor SRA and CD36 and up-regulated expression of
ABCA-1,
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1.1 #H

THP-1 40 g & g 3 % [§ ATCC % &]. RPMI
1640 B J& 45 13 W A Gibic 4% 6. ox-LDL 1§
Yiyuan Biotechnologies 4% &) ./ B A ABCA-1 HL7g
BEBTIA (sc-58219) 1 H & ] SANTA CRUZ 2 Al . 3-
Actin(se-17778) M B 2 [ SANTA CRUZ 24 7] . #u i
A CD36 M EEH AT A % E EPITOMICS 2 4] , /)
R4t A SR-A B ST iR A % B R&D 4 Al
Trizol Jz RT-PCR it % & 1 B H A Takara 4 7,
CD36 5|4 .SRA 3|4, ABCA-1 5| 4 .GAPDH 5|4
A AP R A s w A
1.2 K
1.2.1 THP-1 fijfu ks THP-1 g0 e h B 74
KM . B & 1020 FBS i RPMI1640 1% 33 B B 3%
EMAFEE Q00 U/mD M EEEE (100 pg/mb,
37°C 5% CO, FEAPHERER B 2~3d =R
1.
1.2.2 EWEAQEASE 1 000X g.5 min B.0 |
WRFER) THP-1 4.3 B . 3% 1X10°/ml R
TR R AR A b, R B 6 FLoHR B E 4 AR B 5RO
L im A PMA (29 % & 160 nmol/L),37°C.5%
CO, i firh # B 4538 24 W00, W0 22 40 i Y & A
EEME,
1.2.3 SrARE MK MMBEA  THP-1 20 i
(1x10°/mD £ 160 nmol/L PMA #lli# 24 h 41k
AW A B, AR TS g W) 45 ox-LDL (50 mg/ml) .
ox-LDL (50 mg/ml) + IL-37 (5 ng/ml) . ox-LDL
(50 mg/mD +IL-37(10 ng/ml), ox-LDL (50 mg/
mD +11L-37(20 ng/ml), ZFHMMPWHE 5% CO, .
3TCHEFT 45 3% 24 h, H UL T ox-LDL(50 mg/
ml) 57 o] 38 9 3 B AL BT R AT — 2 A R, —
$HEE T 1L-37(10 ng/ml), 55 — 20 {55 # 5 fof I 3%
.24 h fe U EAIE.
1.2.4 9her O B Mk EELE % THP-
1 B3R TR SR 6 FLE RN . Fl PMA #
24 h JE. A ox-LDL 1 (&) IL-37 + 71 24 h.
Frab e s, 5 L. iy PBS Wik 3 k.

AV ZBHEHEE 2~4 min, 0 3% ML O 4L 7k
Peft, 15~20 min. 1 K ZE Y2 4 5 min, 25 BT 5
o, W H B R S s R L i AR T % O R
BAMERRE .
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WL TS PBS i 3 ¥ 0K 30 min, B 20 6 51 )
THHE, 800 X g &> 10 min, MA 0. 5 ml A5 {H-
HELC2 : DRGSR, 3 000X g.4°C & L>30 min,
B 37 8 o A 5 R B0 K A R 7KL 3 000 X g B L
30 min. & L EWRE. T EAEIEERE B T8
B EP &. H TC i 7 & W & TC. W & H
0. 1 mmol/L NaOH 0. 2 ml &/ .BCA £ 20 15
EAMSE., MBABEESEASREARS
) TC Fn .

1.2.6 RT-PCR ¥l RNA 28 b T 5 0
4. FH ¥ PBS ohik 3 . Bl A 1 ml Trizol,
B E 10 min, A WCFT Bk, A JC RNA i 1
L 5 ml EP#dh, 548 A 200 pl G0, B% 5.
FIEEE 10 min, 12 000X g, 15 min,4°C, B0
B E W ARIE 200 ~300 pl #]5 — EP &, %1k
TIMARE M F N E. BRIRS. —200C, E 10
min,12 000 X g.15 min. 4°C B 3 LM A 1
ml K ZBF,7 500X g, 10 min, 4C, B R
AT L& EF, WA 20 plsy DEPCH. O,
RNA e BE R0 &6 BE U /2 B 1 ] FR4R B DNA 35l
WA 99 ul DEPC K. 52 4r iR 21 AR5 B IR 23 BT X
el A260,A260/A280 H{H ,RNA ¥ & (mg/ml)
=A260X 100X F B 5. A260/A280 LM L 8
~2.0 i fE . W SRR M E PCR {UH 37°C
15min,85°C 5s5.4°C R F T %, PCR 5|9
T8 8] 4 1§ %) W F . GAPDH: 5'-CCACCCATG-
GCAAATTCCATGGCA -3', 5-TCTAGACCGCAG
GTCAGGTCCACC-3";CD36 .5 - GAGAACTGTTAT -
GGGGCTAT -3',5 -TTCAACTGGAGAGGCAAAG-
G-3'; SR-A: 5'-CCAGGGACATGGAATGCAA -3, 5~
CCAGTGGGACCTCGATCTCC-3'; ABCAL:5'-TGT-
CCAGTCCAGTAATGGTTCTG -T3',5'-AAGCGA-
GATATGGTCCGGATT -3', RT-PCR #% Takara 23]
PCR ) £ 15 10 . %% ROX Q 2 pl. SYBR® Premix Ex
TaqTM 1II 5pl, PCR Forward Primer Q 2 pl, PCR Re-
verse Primer Q 2 pl ,DNA #8241 pl.dH. O 3 4 pl. F il
10 pl 84K £ s R HUPI 4 3 PCR ™ HIbRHEFR R . 95°C |
30 8,95°C \5 ,60°CaE & JHEMH30 s, 3 40 EH,
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210 min, 4ACEL.LL 7 B, I AW 5 IUEE &
24 25 1Y 40 i 4 i 0 R0 A ) A ST 2 A L S I
TE B VKA 30 min, 30 s.6 Y% BE. (] B 5 min 3
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LDL #H 40 g 5% B¢ ox-LDL 3 20>, g P 6 i /v i B 3
Yol AT O B o PH M40 5 ox-LDL 4 8 F
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Table 1  Oil red O staining( X 200)

2.3 MR M CD36,SRA K ABCA-1 Ay F ik K
¥

Ox-LDL(50 mg/mD 201 1L-37 (10 ng/mD) +
ox-LDL (50 mg/ml) #H il i& 40 it CD36. SRA &
ABCA-1 #58 H & mRNA F£iEK¥ENWFE 3,
KI

ASERE-MEZHAZS SRS R, BHEMR
T 28 8L R 98 AT B 8 AS MO W AR A,

% 1 CD36.SRA B ABCA-1 EH F mRNA RikKF
Table I Protein and mRNA expression of CD36, SRA and ABCA-1 xts
3 — . 1 mrid -

CD36 SRA ABCA-1 CD36 SRA ABCA-1
ox-LDL 4] 2.96=0.08 4.50x0.12 0.52+0.09 4.96+0.10 7.6710.13 0.73x0.11
1L-37 +ox-LDL 4] 1.38=0.10 2.84=0.08 1.26=+0. 27 2.93=x0.15 5,72+0.08 1.24=x0.33

%2 AERE oxLDL T CD36,SRA B ABCA-1 EH K mRNA RikKkF
Table 2 Protein and mRNA expression of CD36, SRA and ABCA-1 indifferent ox-LLDL concentration x+s

HA mRNA
2 91 : : :
CD36 SRA ABCA-1 CD36 SRA ABCA-1
ox-LDL #{ 3.21.40: 11 5.98E0.13 '0:58L0.12 5.8020.32 8.22450.15 0: 867012
IL-37+ ox-LDL(5 ng/mb £ 2.51=0.13 4.72x0.11 1.02=x0.15 4.12=x0.27 7.67=0.23 2.23=0.31
IL-37+ ox-LDL(10 ng/mD 4] 1.28+0.08 3.54=0.19 3.13+0.27 3.86=0.18 5.86=0.31 3.96=%0.17
IL-37+ 0x-LDL(20 ng/mD # 0.96=0.07 2.36%=0.13 4.11+0.32 3.41=%0.21 3.24=%0.33 5.10%0.26
#£3 EELANE CD36.SRA B ABCA-1 EH E mRNA £k Kk F

Table 3 Protein and mRNA expression of CD36, SRA and ABCA-1 in foam cells zts

CD36 SRA ABCA-1 CD36 SRA ABCA-1
ox-LDL #{ 4.23=x0.12 6.44x0.13 0.43=0.08 7.63+0.16 9.15%0.18 0.65=0.19
IL-374+ ox-LDL #f 2.2140.13 3.9640.15 0.78+0, 21 3.8440.09 6.4940.13 1.1140.23
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B, 5 IL-10 # i 2 il s 2 o ok 40 i B B
B H P e AR R, A SRR B T IL-37
R 40 M B HLAD L 55 1L-33 \TGF-B AL, 1L-37 i@ it
I SRA FI CD36 , [7] i 5 55 9% i AH [&] 155 iz 4 & H
ABCA1 Ay 223K 0l 72 B 0 40 i I & 7 o, 0 20 6 3K
Ei\ TR S A S e (BRI R i3 1 AN o
A 11L-37 F1 PMA [ B 30 3% THP-1 /94> 1k . BE % ek
/b I 200 G 0 T2 B S LA R T T A 0 N 2 i R
B A M R B, 52
Al B9 B o — 5,

WFaE £, 1L-37 B T8 2 fh 50 B 7 0 1
FH 2 A P A R 40 i 0 R R, L AT LT i A e
AR FEH E 1 CDS6 fl MHC [T 2635 & ., 3 4% (&
A G FE P R E RN, 5 1133 A 1L-1a A
Bl TL-37 HA7 WL A 9 2 16 P . — 1 16 R o] 35
A F @i S 1L-18a 8 # IL-18BP 45 & . & %
o g6 M F L (802 1 20 A ML i R P s S — O
B IL37 fE N A T ot A, 5 Smad3
HMEERA AY24£FESEBMWCER. 0 fF
FAK.PyK2, MAPKp38,STATsl4 %, i IL-
37 4y THP-1 4. % % LPS 1 IEN-y Hl ¥ )5 . 5
Xt MR #H FH L, FAK., Pyk2, MAP kinase p38a.
STATs.p53.TOR %3k @3 F™ s b STAT
RIEFAC T JAK/STAT {5 5 & 09 6 g i 5t W
+ il i i ABCATL Y 3% 5K 52 M0 & W 41 i 33 ) 7%

iz il B T s e Ah . mTOR {5 % il i . MAPK {5 5
W th 5 T B g A0 A9 B8 B ARt . BT L. 3R A
eI R SRy TL-37 JF AME# IS . 5 Smad3 #5445,
i o) 25 4% 0 DA 1 A B 9 55 A i SRR [
W i) 5 iz A7 AR I Gk L I 4 A L R TR Ak, AT
W AS R,

SR A1 a] A0 5 B A% 0= A R BV AN i K Tk
() 364 R 25 .SRA R CD36 2 5 Ik 40 il 45 & R 88 B
ox-LDL 9 £ # 2 {& . ABCA1 2 E 1 40 A iy M [ i
SR E BB K, MBR CD36 2 E /DR R K
] Bt i B CD36.SRA RE B /N AS 3 2 B g 3E 2%
i b ABCA1 W BE % %E 28 AS Wi B, £ M
CD36.SRA #1 ABCAl R #H HEM/EM. A9
GER KWL IL-37 A LA F 6 CD36 Fll SRA 9%
ik fEHE ABCA-1 Ry ik B AR R OC K. I
Fh, %t B8 B Y K 4R B . TL-37 b BE W3 b
ABCAL, F il SRA #l CD36 [f13ik .

LA IL-37 EAH ASHWER. 4462
A e F TL-37 HLAT F i 22 Fh 48 o4 B8 40 i) 42 4 40
ML TE kLU R 46 AT R I B AF 5T L AR 1L-37 A Al EE
2Rk AS TR FIIR T R BT S
£ % 30k
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