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[ ABSTRACT] Aim To investigate the expression of swiprosin-1 in atherosclerotic tissue and its influence on apop-
tosis and inflammatory factors expression in macrophages. Methods Establishment of atherosclerosis mouse model,
RT-PCR and Western blot were used to detect the expression of swiprosin-1 in atherosclerotic tissues. Treatment of macro-
phage THP-1, smooth muscle cell VSMC, endothelial cell EC-304 with ox-LDL, the expression levels of swiprosin-1 were
detected by RT-PCR and Western blot. Macrophage THP-1 was transfected with swiprosin-1 siRNA, and siRNA control,
after ox-LDL treatment, apoptosis was detected by flow cytometry, the expression of cleaved Caspase-3 and cleaved
Caspase-9 were detected by Western blot, TNF-a and IL-6 in the supernatant of culture medium were detected by ELISA.
Results The expression level of swiprosin-1 in atherosclerotic tissue was higher than that in normal tissue.  The
expression level of swiprosin-1 in macrophage THP-1 after ox-LDL treatment was the highest, in smooth muscle cell VSMC
and endothelial cell EC-304 were very low. The apoptotic rate of macrophage THP-1 treated with ox-LDL was as high as
21.64%+1.88% , the expression levels of cleaved Caspase-3 and cleaved Caspase-9 in cells were increased, the levels of
TNF-a and IL-6 in the supernatant of culture medium were also significantly increased. The apoptotic rate of macrophage

THP-1 treated by ox-LDL after swiprosin-1 interference decreased to 15.25% +1.10%, the expression levels of cleaved
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Caspase-3 and cleaved Caspase-9 in cells were decreased, the contents of TNF-a and I1.-6 in the supernatant of culture me-

dium also decreased obviously. Conclusion

Elevated expression of swiprosin-1 in atherosclerotic tissue, reducing

swiprosin-1 expression could inhibit apoptosis and inflammatory cytokine secretion in macrophages induced by ox-LDL.
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Figure 1. The expression of swiprosin-1 in atherosclerotic
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Figure 2. The expression of swiprosin-1 in smooth muscle cell VSMC, endothelial cell EC-304 and macrophage THP-1(n=3)
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Figure 3. Detection of macrophage apoptosis by flow cytometry(n=3)
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Figure 4. The cleaved Caspase-3 and cleaved Caspase-9 pro-
tein expression in macrophages was detected by Western
blot(n=3)

2.5 TNF-a F1IL-6 &

XTREZH M4 T4 TNF-a & AR N
86.15+6.39 ng/1..317.27+28.47 ng/L. . 189.57+17.26
ng/L,1L-6 & EAKIK N 42.36£5.20 ng/L, 170.11
12.65 ng/L.125.47+10.64 ng/L, £ &K I 245>
Br, =4 TNF-a #l IL-6 5 IR ZE R A G2 X
(P<0.01) , FIBAHM T4 TNF-o TL-6 75 5 B ik
E XTI (P<0.01) , THE4 TNF-a 1L-6 &5 22 B
WAL T AL (P<0.01; 8 5) . ox-LDL B EHEE
W40 L 43 TNF-ou  IL-6, T T ¥4 swiprosin-1 # ik HE
I ox-LDL 75 519 B W 40 i 531 TNF-o \1L-6,,

3 1 i

Sk SRR AL ) R L Bk B 2%, — BERT LA
Or AN RSO LT EBESY] SR BEHLISL 3 By
Bt Mgk A e R A B A I 7 i IR A AR AT
N FAZAN N B R R 22, AT 2 PN B e A D
240D, 1T 5T 240 0 T R IR A A, IR
TR IR AN, FREE i A B0 7= A Bt 2
Sb, LW 20 i B 0 AR 5 S AE A fie 2 30 ok o4
FEREAL IR TR ST R 18 3l KA B AL BE B
LA A AEAT R 1 L W L 717X 6 5 I 4 L 17
1o B TR 5 B0l Dk o B A L B B 4 U R E 1Y
FEH RN TESNKIREREAL K A R, E AR i
YT T LA 0 ok ok AR A A 114 A 2 T B ik ok e
R A PO TR U 50 40 L A0 D0 2 3k 3l Jk o A

400,
a
—

300
-
= ab
< 200t —
uw
Z
F 100k

0 | |
pog:ictic] RIEE FHE
200 a
—e

150 ab
- —
-
>
< 100}
[(e]
=

50 - I;I
0
pog:ictic] RIEE FHE

& 5. TNF-o . IL-6 2 (n=3)
B5b 2 P<0.01, SR HLEL
Figure 5. TNF-« and IL-6 content(n=3)

a i P<0.01, 5%F B4 1L

PRIy KR swiprosin-1 J& 3T 4F 5 K HL I 5 o g
AT RN T L AR B E R I
B A 5 200 i 55 0 v A S [ R R i Gk T
AP RGE e RS0 MK e B 55 2 g K 44 1
Frh 2y A 0 AR Y, AR B g 45 R k),
swiprosin-1 7£ 2l ik s BE A AL 21 20 e 3k b, X $2
7N, swiprosin-1 A] BEIA 2 5 B Kok AR AL ) K A=

B IR FEBE Ak IRE P b B 25 A B R A A 38
A R - V8 JULAE AR P B 4T . ox-LDL S —
T2 ARAE T N Y A IR 2 1, JHE AT LA JIE [ i i
i ) 4> B A AL AL R T AR B ox-LDL #5
A7 B REL [ e, B0 285 BT 7 3 Dk BE |, S 2080 Bk ok
BEAL KA ARBESEAE MRS ox-LDL b3 E W 4R
fitg S L0 i A0 Wﬁ?[ﬂﬂ@, éﬁ%?’if%, swiprosin-1
TE B WG A0 A S F38 , TT swiprosin-1 7EF- 5 L 4H g
FNN Kz 4L rh Rk KRR, $27R swiprosin-1 ] BE
Z: 5 LW A0 Bl Dk ok AR A ) AR S

W 40 e 2 00 T B 0 o R Bl ok ok A e A Y
HERRN WA R T A0 o 2 AN B
K, MR, Caspase S 40MIII T2/
KA I, T I RE % 0 E 40 1 R T A K AR A
S, 410 1 KRG RE 0% BHL AT A0 A U T & A0
Caspase-3 Fll Caspase-9 & Caspase ZIK 2 i H (1) I



484

ISSN 1007-3949 Chin J Arterioscler, Vol 26,No 5,2018

T-HAT -, HiG 65 JE i cleaved Caspase-3 #l
cleaved Caspase-9 AERS I T- AT TIEE™ . A
MR al R & B, wii R WS 20 B P swiprosin-1 23k A
B30 ) ox-LDL 5 5 1Y B W& 20 M U8 7= F cleaved
Caspase-3 . cleaved Caspase-9 #f H & ik, X #£7~,
swiprosin-1 &35 T JH BEAS 10 il 3l ik ot A6 A £k 1o A2 v
(S ] o=

WFFERA 3 ikoos Ao Al A i 2 v B e 4 i
AN T, S8R AH S AR 5 8 B T | SR AE S
AN R, TN ks R R AL B0 e 4 40 5 b1 R g 44
I, e A FEGEPRRL, 5 R O UREFE | fiki 74 v 45 95
FRE . G IRBEE A2 5B KNG, T
S S BERIRFEAZ O SRR S5 A G, T 5 0 40 i
TEBE R bR T 1Y 28 E R - A0 /B 8 o 3 B B 114
L R N R AN , L EAN B T swiprosin-1 &
KT JE AT LI ox-LDL 755 14 1 05 200 Jfd 43 W R A
K¥-, swiprosin-1 7] 825 L W 40 i 75 5 ok oA 4 A
fad R o S 0E PR T RO BE I

25 FHTR , swiprosin-1 7£ 8 Jlik ok A 1 £k 2H 21
Feik B, T swiprosin-1 FIRBEWAN ] ox-LDL %
S L 20 L 0 A R B A, AR IS N
Ja e — AR swiprosin-1 78 B Kk FEAE AL o i/
HPLHIBERE T FEht, A WFFT swiprosin-1 [/ 4 92T
RESEAL 18T L . A I 58 T AT 7 N Bl kot B B Ak
2 20 b B F swiprosin-1 Y 38 3K K F, A X
swiprosin-1 7£ F W20 B 6L R £k A1 F ks b A 4 A 7
BT, SRSt i h okt R A TIRADRSY

[ &% 30Hk]

[ 1] Hasan ST, Zingg JM, Kwan P, et al. Curcumin modulation of high
fat diet-induced atherosclerosis and steatohepatosis in LDL receptor
deficient mice[ J]. Atherosclerosis, 2014, 232(1) ; 40-51.

(2] M3, B #i, fof 3, 2. SR SIIKSHAERE AL 5 Stk 30k ovs 22
Gensini TP MI MG E[J]. HE B A28, 2015, 35(9):
2 391-393.

[3] Grundtman C, Jakic B, Buszko M, et al. Mycobacterial heat shock
protein 65 ( mbHSP65 ) -induced atherosclerosis: preventive oral
tolerization and definition of atheroprotective and atherogenic mbH-
SP65 peptides[ J]. Atherosclerosis, 2015, 242( 1) : 303-310.

[4] Robbins CS, Hilgendorf I, Weber GF, et al. Local proliferation

dominates lesional macrophage accumulation in atherosclerosis[ J].

Nat Med, 2013, 19(9): 1 166-172.

ZER, BiER, KUEH, %5 miR-142-5p #1584 TGF-B2 {2

HEAE AT ()], b E S bR AR, 2017, 25(5) .

475-479.

Brachs S, Turqueti-Neves A, Stein M, et al. Swiprosin-1/EFhd2

—
wn
[

—
o)
[l

limits germinal center responses and humoral type 2 immunity[ J].
Eur J Immunol, 2014, 44(11) . 3 206-219.
[7] Kim YD, Kwon MS, Na BR, et al. Swiprosin-1 expression is up-

regulated through protein kinase C-6 and NF-kB Pathway in T Cells
[J]. Immune Netw, 2013, 13(2): 55-62.

[8] Ramesh TP, Kim YD, Kwon MS, et al. Swiprosin-1 regulates cyto-
kine expression of human mast cell line HMC-1 through actin remod-
eling[ J]. Immune Netw, 2009, 9(6) : 274-284.

(9] XEEE, FEw, K&, 5. KSR L h 4 iEiE Kvl.3 i
WX E AR AL R SE R [ ] I RO L R 25, 2016, 32
(9) : 901-904.

[10] van Diepen JA, Berbée JFP, Havekes LM, et al. Interactions be-

tween inflammation and lipid metabolism: relevance for efficacy of

anti-inflammatory drugs in the treatment of atherosclerosis[ J]. Ath-

erosclerosis, 2013, 228(2) : 306-315.

Tabas I, Bornfeldt KE. Macrophage phenotype and function in dif-

ferent stages of atherosclerosis [ J]. Circ Res, 2016, 118 (4):

653-667.

[12] 8 8k, B0, W %, 5. miR-301a 98795 /)N BUE M40 Al o 58

SEDF Rk (1], o B 3 kORE Ak J% 3k, 2017, 25 (5):
447-451.

[11

[

[13] Han X, Boisvert WA. Interleukin-10 protects against atherosclerosis
by modulating multiple atherogenic macrophage function [ J ].
Thromb Haemost, 2015, 113(3) : 505-512.

[14] Chistiakov DA, Bobryshev YV, Orekhov AN. Macrophage-mediated
cholesterol handling in atherosclerosis[ J]. J Cell Mol Med, 2016,
20(1): 17-28.

[15] Erbel C, Akhavanpoor M, Okuyucu D, et al. IL-17A influences

[l

essential functions of the monocyte/macrophage lineage and is in-
volved in advanced murine and human atherosclerosis[ J |. J Immu-
nol, 2014, 193(9) : 4 344-355.
[16] Huh YH, Kim SH, Chung KH, et al. Swiprosin-1 modulates actin
dynamics by regulating the F-actin accessibility to cofilin[ J]. Cell
Mol Life Sci, 2013, 70(24) : 4 841-854.
XUHALT. S RO AL A rh A%/ 1 AN 1L-1 116 F ik
[J]. WrEE2:, 2015, 26(19) ; 2 818-820.
[18] Wang Y, Wang W, Xu H, et al. Non-lethal sonodynamic therapy in-

(17

[

hibits atherosclerotic plaque progression in ApoE ™~ mice and atten-
uates ox-LDL-mediated macrophage impairment by inducing heme
oxygenase-1[ J |. Cell Physiol Biochem, 2017, 41(6) ; 2 432-446.
[19] Malhi H, Kropp EM, Clavo VF, et al. C/EBP homologous protein-
induced macrophage apoptosis protects mice from steatohepatitis
[J]. T Biol Chem, 2013, 288(26) : 18 624-642.
[20] Bai X, Kinney WH, Su WL, et al. Caspase-3-independent apop-
totic pathways contribute to interleukin-32+y-mediated control of my-
cobacterium tuberculosis infection in THP-1 cells[ J]. BMC micro-
biology, 2015, 15(1): 39.
s, G, X A, A BTFEARARTT XA 2 07551 THP-
1B W40 B S8 PR 5 - 5 o B2 AL [ 7] vl el 3l ok 1t f 2
W%, 2016, 24(7) : 663-667.
Habib A, Polavarapu R, Karmali V, et al. Hepcidin-ferroportin axis

[21

[

[22

[

controls toll-like receptor 4 dependent macrophage inflammatory re-
sponses in human atherosclerotic plaques [ J ]. Atherosclerosis,
2015, 241(2) : 692-700.

[23] Hyun B, Shin S, Lee A, et al. Metformin down-regulates TNF-«

[

secretion via suppression of scavenger receptors in macrophages
[J]. Immune Netw, 2013, 13(4): 123-132.
(LT SCEID



