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STEMI (4 i 3 A/ IV CCL2 sk~ F-Be AT i /Ivi NF-kB {55 1%
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& &V Aok wEE F R x A BT
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BZ B AFR S ST 34 % A0 LR 58 (STEMI) & 3 f 3¢ Fo e s AR P A AL B F CCL2 #9 7K -F B &F o s 454 B F kB(NF-kB)
125 i@ % F P65 Fv IkBa 9%, ik k#2015 F 10 A £ 2016 % 1 AkMER ZER CCU K&t STEMI & % 50 4] % [ 41
SEE AT AR 50 4], & A ELISA # o 3 & CCL2 /K -F, western blot #4-] F fn/\ 42 CCL2 #= CCR2 #4 % ik ; western blot #4
M 22 CCL2 #3805 fu /) 45 P pP65 Fo IkBa A& ik, #t B A CCR2 347 RS201895 & NF-kB 1% 5 i % 47 4] 7] Bayl1-7082 F 4k
22 AR, B A CCL2 Al AR, #i) pP65S = IkBa &35, Z58R :STEMI & 4 3t CCL2 3k A 4 222+ 98 pg/mL, iEF *f F& 40
Ao J¢ CCL2 3R E 4 162+ 24 pg/mL, % STEMI 41 2 % 41K, £ F A £ %31 5 & L (P<0.01), STEMI & 4 o 45 F CCL2 F= CCR2
849 FK B A R AL 2.3 Ae(P<0.01), & CCL2 &g , dn R pP65 K-F 435, IkBa K -F AKX (P<0.01); £ CCL2 A #t /] 4R
Z#7, 5 RS201895 3, Bay11-7082 TR 4L 32 dn MG , 3 pP65 K -F Bedk,, IkBa 7K -F 91 3 (P<0.01), &5t :STEMI &% fo ¢ & fo s
o CCL2 £k ¥ %, CCL2/CCR2 T Akid i NF-kB 125 i %% A dn MR B, B 5 fa e T %,

Fi#18): CCL2; ST 3 5 A w3 JIURE 58 ; NF-«B
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Levels of Chemokine CCL2 in the Plasma and Platelets of Patients with ST
Elevation Myocardial Infarction and Its Effect on the Signal Pathway of
Nuclear Factor Kappa B in the Platelets™
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ABSTRACT Objective: To study the expressions of chemokine CCL2 in the plasma and the platelets of patients with STEMI, and
investigate the effect of CCL2 on P65 and IkBa of the platelets. Methods: 50 patients with STEMI who were admitted in the CCU of
General Hospital of Shenyang Military Region from October 2015 to January 2016 and 50 healthy controls were enrolled. The plasma
CCL2 concentration of patients with STEMI and healthy controls were detected by ELISA. The expressions of CCL2 and CCR2 in the
platelets were detected by western blot; the phosphorylation of P65 and IkBa in the platelets were tested by western blot after CCL2 stim-
ulation, or while CCR2 antagonist RS201895 and NF-«kB signaling pathway inhibitor Bay11-7082 were pretreated on the platelets. Results:
The plasma CCL2 concentration of STEMI patients and healthy controls were 222+ 98 pg/mL and 162+ 24 pg/mL, there were signifi-
cant statistical differences between the two groups (P<0.01). Compared with control group, the expression of CCL2 and CCR2 in the
platelets were significantly increased in STEMI patients (P<0.01). After the platelets were stimulated by CCL2, pP65 increased and IkBa
decreased (P<0.01); when RS201895 or Bay11-7082 treated before CCL2 stimulation, the phosphorylation of P65 decreased and IkBa
increased (P<0.01). Conclusions: The expression of CCL2 in plasma and platelets of patients with STEMI increased. CCL2/CCR2 might
affect the functions of platelets through NF-«B signaling pathway and participate in the thrombosis.
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DL, &5 A O A BET Y 40 %L 1Y, STEMI 2 50
rhR T E 2R RO BN B R S 5 AT IV
A TEAL ARNB IR TR 1R e Ik PR ZE A RO B P b R
CCL2 X Rk #a1k & 9 1 (monocyte chemotactic protein
1, MCP-1), 7 5 [k 7k £ 1 4k, B9 (atherosclerosis , AS) Fl 22 14 5
IR B ks G HEB(acute coronary syndrome, ACS) [ & A= & &3t
B A EE/EM. CCL2 i@l 5 H A2 CCR2 2541
RARAEYZVER, AT LU ARAE B b i B 20 M 22 Sl ks e 28
H X3 7, STEMI & Il /Micsh CCL2 ik 2 7548 Jin =k W
IR FRIBEEE T X2 7R 5K+ «B(nuclear fac-
tor kappa B, NF-kB)AH 3¢ , IR A LR IE , A B 506 X7 b 47 8
i

1 XWR5% %

L1 BRITHRAINIEIRE

ATEH 2015 4E 10 H 2 2016 4E 1 H T ok FH 4 X EEE B
CCU Wrif Yy STEMI H 3 50 il , 1EH X5 REH 50 4], A etfEA
Bz ik R X B BE BB ZE By 3Rl WA B A W .
A STEMI S E A0 UREE A O B MG ks ek e . i
B 30-75 % A BRI IR SRRE AR Lo UG 2% KO L BT R
PEBULE SRS 52 s A2 FT R 32 0 TRTE 32 Mo A sl iR 3 ik b
— WM AT EEE AL 75 Y. KT A SR TG Sh v i
PR MV R GER ™28 B B sl I D R R e R
JESRR O IR RS ES | 1) B SR B P ek P e B SIE 0 iy
JE MR BT M/ IR 24 BUE 24 S AT 2820 AR HERR . IR
X REZHAFEIRPE ) 5 STEMI S F AHVCHAC , Jooed.Co i i
PP R4
1.2 HARF*
12,1 MBHEARRE A ABEFEAER 3 mL # ki ,4 C
Z5PFF 3000 rpm 5.0 10 min, b3 4 MK BRAS W 101 5 AR A
%EZE EP 4 B4 A 100 wL,-80 CHRAT
1.2.2 ELISA #&fn 4z d CCL2 7K (1) Rpill i 3% A A H vk
b, Q)fil# CCL2 FRifEfh K 5 mL RD6Q ¥4 & CCL2
Frf i e, ¥R 2000 pg/mL, B 6 4~ 1.5 mL EP 45, B8 A
500 pL RD6Q Wi, Kbl Sh#EATA5 LUF e, WAy 1000
pg/mL 500 pg/mL 250 pg/mL . 125 pg/mL .62.5 pg/mL 31.3 pg/mL,
BYEFLIEMA 50 WL FRBER RD1-83, FRAILA 200 wL AR fiak
FFIUEESS B 2 h, (DFRWA, FFLINA 400 pL washing
buffer, 4% 3 ¥k, 11, (5)&FfLIIA 200 wL CCL2 Conjugate,
IE 2h, (OEEALIR@), (7)EFLANA 200 WL Substrate solu-
tion, BESEHFE 30 min, (8)7EFLINIA 50 L Stop solution, 7£ffFHR
AR
123 SEMMIRIRRER  (DESFEALRA ) STEMI &
HFIEH X RRZH 45 10 f51], Phlii 6 mL #lbki, iR T 800
pm 2.0 10 min, |- & & ML/ 3E (platelet rich plasma,
PRP). # PRP #%Z EP %1, &R T 3000 rpm Z.0» 10 min, Ji§
BBULTE R/ o (2)BRAE N AGE 1 26 (1 24, B VK - 40 min
J5i .4 ‘C&MFF 12000 rpm .0 10 min, =i HHREUAEE M
1.2.4 western blot # il fi/MEH CCL2 & CCR2 £ix ()4
I E K R, R ER B, (2)20 pL SR HHES 1

FE HIK)E 7% 8 PVDF 8 I, Q)55 ENEF(Y PVDF JEA 5 %
JBENE W B RS 2 he (4) K PVDF B8 T B4 0 —Hiis b
(CCL2 1:1000,CCR2 1:1000, GAPDH 1:2000),4 C % & i 1% -
(5)F¢ PVDF JEE B T BC i (i — el vh (1:10000), Z HBEE 2 h
(6% ECL i TR L , W5 = W Ao W] Image Pro Plus %k -k
TTIRE AT
1.2.5 western blot & iUl ifn 7\ % F1 2 P65.pP65 F1 IkBa ik
()BEEEA G IE 5 X RELL 10 451, 4355 /MBS , SNE R A
H N CCL2 [ i ol /A s 803 il CCR2 5 4t 57
RS201895 \NF-kB {55 i@ #4157 Bay11-7082 FALFL il /M ,
TR HEA A CCL2 FEFHIB M /MR . (2)FEILEAZE M, western
blot Kzl 54 P65 .pP65 Fll IxBow ik , — 4V BE 73l o (&, P65 1:
1000, pP65 1:1000,1kBa1:1000, GAPDH 1: 2000), H 4> [A]
1.24,
1.3 FritabiE

FH SPSS 21.0 GEit f A fb A T3, TR PORH S b
WE2ZE R, AL TR B L BER T t KB . LA P<0.05 A 22 R A48

PES-S8
2 5R

2.1 STEMI & 5EEXERAME B CCL2 RikHILLE
STEMI 3% IM12¢ i CCL2 ¥k JiE 3y 222+ 98 pg/mL, IF %t

BRI 2E CCL2 e Ry 162+ 24 pg/mL, P4 HLIAEAE 51
Gt 245 (P<0.01), STEMI 41 & & = T 1IEH X RZH . DL 1,

é 250+

£ 200+

g —

§ 150+

-

S

o 100+

"

-

£ :

control STEMI

1 STEMI EZEFIEERAMIEH CCL2 HyLbE
Fig.l1 Comparison of the plasma CCL2 concentration between patients with
STEMI and controls

Note: compared with controls, n=50. **P<0.01.

2.2 STEMI BESEEXBAM/MEH CCL2 F1 CCR2 BIFR
BRI L

I F western blot ¥ i , STEMI £ 3 1fiL /M T CCL2 K
CCR2 W RAW M TIEH XA, FAERENRIT 2R
(P<0.01), DLIE 2,
2.3 CCL2 3t fn/IviE B NF-xB 19840

M F CCL2(1000 ng/mL) il B i/ MR F& , 1/ H s R 4k
P65 2% ik K- Tt i, IkBa 33k K- BE AL (P<0.01); L A
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RS201895(50 pg/mL)sk; Bay11-7082(25 wWM)Fi b B i /)M i 5
TN CCL2 Hlsu/IMR)E , B2 1L P65 Fik /KT FEK, IkBa
FIRIKPTHE(P<0.01), LI 3,

3 control
@B STEMI  sx

»
o

CCL2 w1 KD

CCR2 s S :2KD

Optical density ratio of
CCL2(CCR2)/GAPDH

GAPDH w S 36K D

[l 2 STEMI BEFEFEITERA M/ MEAF CCL2 F1 CCR2 HyFRIEHIEE
®
Fig.2 Comparison of the expressions of CCL2 and CCR2 in the platelets
between patients with STEMI and controls

Note: compared with controls, n=5. **P<0.01.

2 baseline

g - CcL2
@B Bay11-7082+CCL2
P65(total) £ RS102895+CCL2
IkBa
GAPDH
CCL2 g’g \&o
Bay11-7082 - - + =
RS102895 - - - +
3 CCL2,RS102895 #a Bayl1-7082 %t NF-xB i# @1 P65 1 IkBa

IR
Fig.3 Effects of CCL2, RS102895 and Bay11-7082 on P65 and IkBa in
NF-«B pathway
Note: CCL2 vs. baseline, n=5. **P<0.01; Bay11-7082/RS102895 vs.
CCL2, n=5. ##P<0.01.

3 e

AMI A 5 B9 RN = SR T 23R B o 6 B EE A L LA )
Bz — o A4 2013 AR ELC AR FE ) , 38 1 455 &
AMI A82y 50 J7 , FLE AMI A %42y 250 ™, STEMI 275 i
ik AR B BEH I 2L A0 e m | 2k % I AR T i, S B0 ik 2k
78 A SE  MIBAE IR A RE TR 50 57, 5 R O MU SR IR AE . ARAE
SN B I/ INR B A BR A 2 M R i R A B AL

CCL2(MCP-1)J2 4tk A F CC WK EH I — 52, 7l i 5%
YL L A L 07 PN R A T LA ST AR A O L
2 0 5 20 B D , 2 SE S R B R e s R e AR
PEA B A FURET T OE RS e AS (it e, JRygs
FikW CCL2 B HA #afbiG AL, B0 LIE SHAHF £
TR T ZH 2 PR A AN A B 00 A A (A s R -, A O A
W, AWM CCL2 H3RiEN ACS B B S d M
ARSI ik i F CCL2 fIRFRIAMY B E A, Parissis 5451 AMI f#
FHABEES 1AL A H JE s CCL2 e BE 5 IE # X 41 Y
TR PR CCL2 5.0 IIUESE )5 Ae 0 3 S 88 G, Kobusi-
ak-Prokopowicz %5:42i STEMI & #hJE 1A CCL2 7K 3 g
XS IR, PR, ABFFE i ekl T STEMI R FIE &
XFRRZA IS CCL2 (3Rik , 453 7R STEMI [ 13 CCL2
T EE W 8 v T IE 6 IR, 5 SR E — 3K

CCR2 J& CCL2 MR, 2 &4 7T MBS IEIX 19 G 3R
FIRBISZ Ak, CCL2 it 5 CCR2 454 )R 7E AS e AMI K JE 1
2~ Be U g J5T 2 SO I BE 2L | il T i 1) R HE A
FHUS, 25 R R /MR A SR A A Pl e 473 0 R
fta, FATHEN CCL2 1 STEMI B 5 1E 5 % IR ALl /M
FIR N REAFFE 2257 . AT western blot £l % #1 STEMI
AREBE RO IR /i CCL2 A1 CCR2 1Y 235 1 W] (2
Sk T AR HEN , F ] CCL2/CCR2 RIRES 53] 1 I 1Y
TE, (E AR SR 1 AN B

NF-kB J& — 8l A7 7 1) 22 BUMERS S3 IH 7-520% , i NF-«B
FIRW G — AR AL O D)RERY NF-«B i P65 P50 P52,
RelB Fil c-Rel 4 [ 2 IR PR 8 5 U5 — 2R 44, 33 /& P52 &Y P50
45 RelB .c-Rel 5} P65 H L5 I 54K, 1fij P65 J& NF-kB 1%
YEVE IR 535 85318, Leonardo Rivadeneyra 24 i NF-kB J&
Z: 5 RE /MR AR5 5 % — TR ML MR B0 IR
AT NF-kB 75 RS IkBa 254 < S i/ NZESE G55 175
SR , B BERERR 1L , HEMTBERERE . IS NF-xB 5%
TR, IS i, i CCL2 2R 25 /M
NE-«B 13 i 2t — L UE] . AN western blot 45 2]
STEMI 8 FHHIE K X B 1l /M CCL2 il CCR2 [ 3RIA T
TEZE 505, SIS IR CCL2 YRl /M, & Bt/ i
P65 IBERRAL KV T4 IkBa ZKTREAR, #E—28 )W CCR2 4%
i3 RS201895 B NF-kB {553 41 1l 77 Bay11-7082 kb3
/NS, FERE T CCL2 RN/ I, & B P6S MR ALK ¥
1, IkBa /K- FH , % 475 CCL2/CCR2 W] fig i i NF-xB {55
T EE S L/ MR RE , 245 MU .

5 L Prid, STEMI 3 I 3K Sz ifi/ Mz CCL2 9 4A ]
BT IELL, B CCL2 35 T I/ MR P 5 538 % NF-«B 1
Wi o AT, CCL2/CCR2 i NF-kB {5 5 i B 0] i /MR D fig
SN ) BA R Rt — 2D 0F5E . CCL2 W REISC AL/ MR
IHRE R SCHE IR I, o AR PR B B VA 4 B dE .

% % 3T i ( References )
[1] White HD, Chew DP. Acute myocardial infarction [J]. Lancet, 2008,

372(8): 570-584
[2] BAKF, AK—. o FHBLTIEHMEE M] LT ARZAEHKR

#%,2004: 81-89

Zhao Shui-ping, Hu Da-yi. Interpretation of guidelines for diagnosis

and treatment of cardiovascular disease[M]. Beijing: People's Medical

Publishing House, 2004: 81-89
[3] Ma S, Tian XY, Zhang Y, et al. E-selectin-targeting delivery of mi-

croRNAs by microparticles ameliorates endothelial inflammation and

atherosclerosis[J]. Sci Rep, 2016, 6(3): 22910
[4] Naya N, Fukao K, Nakamura A, et al. A selective peroxisome prolifer-

ator-activated receptor § agonist PYPEP suppresses atherosclerosis in

association with improvement of the serum lipoprotein profiles in hu-
man apolipoprotein B100 and cholesteryl ester transfer protein double

transgenic mice[J]. Metabolism, 2016, 65(1): 16-25
[5] Gao L, Xu Z, Yin Z, et al. Association of hydrogen sulfide with alter-

ations of monocyte chemokine receptors, CCR2 and CX3CR1 in pa-

tients with coronary artery disease [J]. Inflamm Res, 2015, 64 (8):

627-635



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.1 JAN.2017 - 65

[6] Caruso R, Rocchiccioli S, Gori AM, et al. Inflammatory and antioxi-
dant pattern unbalance in "clopidogrel-resistant” patients during acute
coronary syndrome[J]. Mediators Inflamm, 2015, 2015(3): 710123

[7]1 O'Connor T, Borsig L, Heikenwalder M. CCL2-CCR2 Signaling in
Disease Pathogenesis[J]. Endocr Metab Immune Disord Drug Targets,
2015, 15(2): 105-118

(8] FRAhth, B R, 2y &, 3. P B o RIS 2013 &[], F
JeErZe &, 2014, 29(7): 487-491
Chen Wei-wei, Gao Run-lin, Liu Li-sheng, et al. The report of Chinese
cardiovascular disease 2013 overview [J]. China Circulation Maga-
zine, 2014, 29(7): 487-491

[9] Avecilla ST, Hattori K, Heissig B, et al. Chemokine-mediated interac-
tion of hematopoietic progenitors with the bone marrow vascular
niche is required for thrombopoiesis[J]. Nat Med, 2004, 10(1): 64-71

[10] Satonaka H, Nagata D, Takahashi M, et al. Involvement of P2Y12 re-
ceptor in vascular smooth muscle inflammatory changes via MCP-1
upregulation and monocyte adhesion [J]. Am J Physiol Heart Circ
Physiol, 2015, 308(8): H853-861

[11] BRER, Higdk. SRR B BT A BB 8 A E[T]. F
W6 R 52 A B4, 2007, 1(4): 79-82
Cai Xue-li, Yang De-ye. The role of inflammatory factors in
atherosclerosis [J]. China clinical practical medicine, 2007, 1 (4):
79-82

[12] Nakamura Y, Yamada Y, Shimomura H, et al. Effect of edaravone on
plasma monocyte chemoattractant protein-1 levels in patients with
acute myocardial infarction[J]. J Cardiol, 2009, 54(3): 416-424

[13] Parissis JT, Adamopoulos S, VenetsanouKF, et al. Serum profiles of

C-C chemokines in acutemyocardial infarction: possible implication

in postinfarction left ventricular remodeling [J]. J Interferon Cytokine
Res, 2002, 2(2): 223-229

[14] Kobusiak-Prokopowicz M, Orzeszko J, Mazur G, et al. Chemokines
and left ventricular function in patients with acute myocardial infarc-
tion[J]. Eur J Intern Med, 2007, 18(4): 288-294

[15] Chuang SY, Yang SH, Pang JH. Cilostazol reduces MCP-1-induced
chemotaxis and adhesion of THP-1 monocytes by inhibiting CCR2
gene expression [J]. Biochem Biophys Res Commun, 2011, 411(2):
402-408

[16] Lu W, Xie Z, Tang Y, et al. Photoluminescent Mesoporous Silicon
Nanoparticles with siCCR2 Improve the Effects of Mesenchymal
Stromal Cell Transplantation after Acute Myocardial Infarction [J].
Theranostics, 2015, 5(10): 1068-1082

[17] Lee TK, Covert MW. High-throughput, single-cell NF-kappaB dy-
namics[J]. Curr Opin Genet Dev, 2010, 20(6): 677-683

[18] Dev A, Iyer S. NF-kappaB and Innate Immunity[J]. Curr Top Microb-
iol Immunol, 2010, 349: 115-143

[19] Zhou Z, Gushiken FC, Bolgiano D, et al. Signal transducer and acti-
vator of transcription 3 (STAT3) regulates collagen-induced platelet
aggregation independently of its transcription factor activity[J]. Circu-
lation, 2013, 127(4): 476-485

[20] Rivadeneyra L, Carestia A, Etulain J, et al. Regulation of platelet re-
sponses triggered by Toll-like receptor 2 and 4 ligands is another
non-genomic role of nuclear factor-kappaB [J]. Thromb Res, 2014,
133(2): 235-243

[21] Hachem A, Yacoub D, Zaid Y, et al. Involvement of nuclear factor jB
in platelet CD40 signaling[J]. Biochem Biophys Res Commun, 2012,
425(1): 58-63

(E#EE 110 7)

[15] Weje. oG btk B ik 74 97 4% 5L 66 #1[T]. + B K JH 77 #%, 2013, 21
(7): 64-64
Yao Xu. Xipayi mouth rinse in treatment of gingivitis in 66 cases of
[J]. China folk therapy, 2013, 21(7): 64-64

[16] x| 2. ¥ hafR B 4Rk & 97 A M 2 B3 5 97 AT ] F e oA R
#2,2013, 11(6): 889-889
Liu Gang. Xipayi mouth rinse in treatment of recurrent oral ulcer of
[J]. Chinese medicine, 2013, 11(6): 889-889

[17] R 2, Bp3e3h. TR TR 0E 7 A 1 B K 97 RO [J]. 4 3%
E 1% 53R, 2014, 39(2): 270-271
Wang Qing-lan, Qiu Yan-ru. Different gargle in the treatment of ra-
dioactive stomatitis curative effect observation [J]. Journal of Bengbu
Medical College, 2014, 39(2): 270-271

[18] &4k, i 4k &, XV, &. 10 F F £ &4 404 7% F ON.IL-18 #»
IL-23 )% & H s R [I] A4 S 8 5 42 &, 2013, 26(5): 642-645

Yuan Wei, Pan Ji-jun, Liu Ying, et al. Chronic periodontitis patients

ON, IL-18 and IL-23 measurement and clinical evaluation of [J]. Ra-
diation immunology journal, 2013, 26(5): 642-645

[19] #h4= 5, #6048, MR ok, Bk R4k T 4 AR 8- it o IR L2 8%
R B R et 97 2 [J] P 46 B B R B 5 40 &, 2014, 24(3): 713-714
Lin Ren-yong, Bao Xian-wo, Chen Yi. Cetylpyridinium chloride and
poly povidone iodine gargle of oral Candida infection effect [J]. The
hospital infection journal, 2014, 24 (3): 713-714

[20] %/, &6, 4 FH4F. TR KIN I E FBMAE ] L FORE
52,2013, 21(6): 329-331
Wu Chen, Gong Yi, Yang Sheng-hui. Experimental study on the in
vitro antibacterial cetylpyridinium chloride
Stomatology, 2013, 21(6): 329-331

[21] ¥ & A& @R BRI 97 R4 IR K 324 [J]. ¥ E 25k,
2013, 22(21): 81-82

[J]. Beijing Journal of

Yang Xiu-jie. The effect of Xipayi mouth rinse on simple gingivitis in

32 cases of [J]. Chinese medicine, 2013, 22(21): 81-82



