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Advance in regulatory mechanism of platelet on mononuclear phagocyte system
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Abstract: Platelets are also recognized as immune-modulatory cells in addition to participating in haemostasis and

maintaining the integrity of blood vessels. Activated platelets can regulate the expression of inflammation in the

mononuclear phagocytic system (MPS) through a variety of mechanisms, which plays an important role in host immunity.

Platelets can secrete extracellular vesicles and bioactive substances, which can be taken up by MPS to regulate inflammatory

expression indirectly. Also, Activated platelets can have changes in structure and quantity through multiple membrane

receptors, and then regulate the function of MPS via direct cell-to-cell contact. This paper reviews the mechanism of platelets

to regulate the MPS.
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1 Mm/MEIEEZFZEMET MPS IhaE

1.1 Ao/ i fash 42 (PEVs ) #  MPS

PEV's A Y5 T P4 /)M 72 295 5l DAL AR H 25 79 SIF 200 Jif
SEAE B T AR R EVs BERR R AN AA | 5 9 RR
R ORE B, B LA NS A T 2 e PR R
WJL-F BT A i n] 430 EVs, PH B g B DL
BRI H S 5 2 R LA B O R A0 8 i i P
JS A A S i L 40 L ) e A R 17 52 B S AT
[ OGHER, PEVs W& YIRS 5 HZ 20 TE A5 %
G, AL 45 2 Fp & H B8 7 B2 | non-coding RNA |
mRNAP,
1.1.  miRNA-126-3p miRNA J& %) 19 ~ 24 % F
12 2H K B9 AR 9w 5 RNA , miRNA HAT F5 S pE i 5%
JE VAR o BEFEWFSE & B, PEV i BEAZ R s sk I
T K SRR 2 e MR A M I s i L R ek, 32
IR &, Laffont %)% 38 W5 41 i P 75 62 2 miRNA-
126-3p [ PEV J& , 4 4> il Il # J& [ ATF3, ATP1B1 .
ATP9A , RAI4 ) mRNA £ ik & F B, B b = 4b
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TNFo., CCL4 (C-C motif chemokine ligand 4) , CSF-1
FEIR TR, AW T RERG 98 , 1] 5 40 5L 2 miRNA-
126-3p sponge AJ i 4% IR RN, (E A5 B &, BF 5
FON KA WERE J1 0 1S 5 miRNA-126-3p JC F %
AHIC 32 PR 5 o I ) i A G 14 56 UK 37 31 miR-
NA-126-3p B 4% % , miRNA-126-3p A fig i 1 5% i
SR I PR 11 2 38 () 255 T A W D i o

1.1.2 CLECSA 2Pk 15 8 4y R0 i/l Fi
AL, 51 LA A A R - XU R REAE 1 7™ B 9
PRI I o /DNl 7 i s 2 R i e R iR AR . &
O B 2 BLE I P SRR, T | R A B I
PR EIREZR A AE . IR R, B R B LS (L E
IV 4 7= A AR 8 A0 R 10 0 8T AL /DN R
EVs" X H B R HLEI 5T & B, CLECSA J& %85 ik B
ARSI SZ AR, 1 by 1 i 22 A 7 5 2% 44 6 6 2% 1T 149
CRIBEE R, HIG AL PR NALP3 A/ MARY 7= 42 Kk
AR R TNF-a. IL-6 [ 4335 SR 1 BHIKT CLECSA
Xof IR BOAE o 1 1/ BRSO 38 43 R AP VR L Sk ik 1]
FEAE LA K 2 2 5 8 5090 B 19 R W WL, Sung
SEUORIE Y e B, B G A A BT I /A B CLEC2
S1#2 EVs B, X &84 EVs il i CLEC5A/TLR2 i 1k
L W5 40 it 7= A= TNF-a, IL-6, [) i} FEL T CLEC5A/TLR2
AMBEREI R RAE , i ] s BRI g | A 14 1t 455
B PR R I BE NS5 N BRI AT R R e T
CLEC2 5 CLECSA/TLR2 1] 1 A & 55 B B G368 I7
PR AE R 5, TR g — AR 52 T I/ 4 2
[ £A7E F MR ) BB R

1.1.3 CD40L  Ifi/MRIGA B T B EVs 5%
A CD40L . P-selectin , GPIb . GPIIb-Illa, i% — it {fi 15
PEVs iy 47 5 1ML /AR AH AL 2 4% 2 BE T BB, Bei
SO, 4 B0 A PR A R PR R -5 (SSLS)
T /NIRRT PEV's 5 5UA% 41 i P 1 3 4 , SSLS-PE-
Vs LRI £ RS ) A4 85 ) 7 Xl DR A 4 e SR RS
Tl 48 FE AT B, A4 TL-1B . TNF-a., MCP-1 J 3 i 43 J&
B -9 (MMP-9) , SSL5-PEV's 1 i 2k 241 Jifd ¥4 1k, 25
F1-1(MCP-1) 5519 SR 40 il 12 4%, BHIKT CD4OL I 3
18/ SSL5-PEVs 5 T [ 4 i A BB i AL A% | KA,
SSL5-PEVs 5 u] BRI AL A iS5 & 2 iz M A 1 H
PRBL I T 225 A TR A BRI N LA 8 A

1.2 o B sk A A B 98 MPS

12.1 CCL5 kX CCL5 X FX RANTES, /& #
FEPEAI I R 7 CC G AL B R R IE T 12, 24504
LU N 1 TL- 1 5% TNF-a AR T Al B CCLS .
CCL5 F %y 1L/ . CD8'T , WE IR P 40 L ok 2T 4
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2 A 5 5 A L 22 Bl 2CEE A% 21 S i i kb
rf, X 22 P e AR RS R MR FHUY. /B CCLS 3=
BB AFEAE - O, 35 16 43 WA B 2 41 L 4N, Hwaiz
At 30 1 /N AR R CCLS AR FH i v 5 s 40 L, {12
It . 5 W5 240 i 43 1 CXCIL2 A5 50 75 S v P e 40 i 5
£, S EUM B AE M 1405 . Alard S50 & B, 1/ B
CCL5 5 v P47 41 ifg HNP1JE S /8 1) 25 1 o 55 44
A, T2 A A T A0 ) R 4 B P R B L 3%
WG MIRIT B S 5 0 S8 e RAE SR T e
MIARIE . BR T RIEVI LA WY B R HEVE R, CCLS 7R %¢
JE SR IR R AR EAE . Aswad 2% B CCLS 76 &
i T4 1R T 55 20 3R RS R £k R 2% 1R D6 45
A, S D6 g4I i INK R MAPK 3 i, fifi He 5
FIRE e, F BRI R B> LPS fill i 1Y TNF-o Fl
IL-12 B
122 CXCL4 F&fLPHF CXCLA BIFRIL/IMR A T 4
(PF4), 5 CXCR3 454 G Z R0 73+ i %, 7E 3 ik
o A B 0 50 I B Y R A R R A
Sachais 25 % Y PF4 K& R K5 (PF4 ) /N BB ik ol e
W fE g /b . Gleissner 252 fF 57 $2 78 PF4 5 5 5 W5 41
Jaor 4k, B kR R AL B 2 K CD163 T, %
KL R A A W-1 680 T . ULAbh, ARG R, il
I 05 R0 3 ML /DN ARG 5 4 DA A PR A i B Xof IR 2
W T, (EARE B SR, CXCLA R & 1ANTE o dif
(1) 3 T S LR 1Y 4544 A8 TS [R) A9 IE 8, Bk A CX-
CLAL1®, CXCLAL1 7E1f 5 B A% 40 il o34k 7 T A B
2 5P R DA, CXCLA4 i 1 5 CCLS B i 5 4
A, B4 In CCLS 48 25 JA A% 40 L (9 e 11, 1 CXCL4-
CCLS5 IfiL 57 A4 1 5] MKEY J& XU ki 45 28 X 55,
DI | I 200 e e ik /2
1.3 /R EL AR R 3 MPS

HRTR BRI B M SR 41 2 ik
— 2= IS I EPLA% 20 B 53 A A R SR A0 A L 1%
AT GM-CSF FIITL-427, [ 20 22 90 4E4% Fh 4] )
e, 3% R A 4 AT AR A DC e Sl b 22 i 9 P TR AT
I BEIRYT , ELIE S Al AR e £ 0 A A7 e ) A
I G E D RECS, AT, BRI 5T &K BE, DCs
TE P T 32 355 5 VR T 4 1 T 32 74 DCs(TolDCs)
Ay G 2 00 i) 248 J P B 5 DE AE I T, X B TolDCs 1]
FHFREAE . A B G P A2 P 2R M 9, (HH
H A 72 F T I R 19 DCs 26 200 75 A5 GMP #5 #E (Good
Manufacturing Practice) , Bl R 78 A 7= 15 A2 rhoE o 7E
BRI it I 2h P il v An G AR I , — 5 DR S TR
2R R A AR S IR 25 SR, ) — R AR 1T 5
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LY AH H LA VAR AR R S M S e DR S VR G A
I3 TR AEAE R B VR 1A R SR BT
JE, B DC W T2 ma e $2 S T RECY . R L, dlE STl
4G DCs A K G FR I VI FH 2. AR
It T 4 /N A 2 S R A i A A AR A K
PR~ , i 4 B %) 28 i A e R A U 2 IV A 200 B 3 o
R LA, B R T 30 5 A0 A Y s R
Z WA % , Svajger ZFPONT IfiL /1N S A 45 ) BAAZ A0 it
G346k DCs ¥ 1 R BEATIPAR |, & BRI/ M 247 40
Al LA 5 DCs 20 AL AU DG 1 B 5 R A,
AL DCs R IE S IE R A7 R 1 AN A 40 i)
REJIIEH o Sk — 2 PPAR /MR R 0 7 35 77 A
DCs J5 B, Tesic S50 HL 54848 1 TC IR 35 5%
AT LU X4y DCs TEZS (R 1 M IN R RE I AR,
Sk BV 25 I SRR SR SR A CCR7 F2 k07 5 , 4R i ofl
4T 402 17 CDA'T 40 i K CDS'T 40 il 431k 1 fig i
AN JC M3 5 37 2%, 1 ELAI Th A A6 78 T 40 i
7= IFN-y 175 5 CD8'T 475 £k (1 BE 1 7R A FIrBkees
PRL b 107 FH It/ 224 i 40 35 37 DCs Tt i 97 40 i S
RERE AL A R VAL, KRR IR B — 0 50 36 S0 0

7\3‘% o
2 /MR EEEAE T MPS

I/ A R THT A AR K E D REAZ A, 3k 46 37 AR 7E I
IR AR IS T e A 2k R H BSOS DTS 4
L T fE o
2.1 GPIb-IX

I/ GPIb-IXS& A S 1L /M 5 vWE B 25 1 47
TP KGR 32 44, A B F 1k i A A T . BRI Z Ak,
W BE5 A MR SR TR B S R Mac-1 A% o Corken
A09 % 3 GPIb-IX Bk B /I B I /N - B i L A2
g Ranliiga RN T R =) ESE (R T b v
JHeBEAE 24 h 5 0 3 TNF-o K€ I5 T B8 40 f 4 48
i AL~ 200 W 200 i 2 2 -1 (MIP-16) \MCP-1 %%
5P A RO TE DRI /N AR RT B A AR G P Tb-IX 0 il B
WAL RE 5 .

SR , Carestia % WIF 77 52 BUAH B (9 25 8 | 1/
o PP 200 i 1) ML AR I 0 A3 AT, 3 0 v
2 3 W5 TNF-o B2 A5 05 200 B BE 7 15 90, 70 SR g% J Jo if
ST e 1| R Y R [ 7= 7 1 A N R R A N e
B B R FIAF 15 %, BHLIBT GPIb-IX-Mac-1 4 AT 14 5
RN, W A R I /N BB 2 GPTb-IX ] B A% 4
it £ 3 475 JEL 8 HL 1) 2 R R 5 W A0 B A 7 01, X R
Y12EAT A B T AN B BV BR AN B, 7 e I
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B, I/ S R A B AT R AP LR T, 1T D
W WAL PR AT R ) 4R 2 200 Jf PR F- TNF -0 TL-6 B2 47E
RN IL-10, 3 AT GE A RE 17 e 250 1 /)l ik 20>
/NERUMLE TNF-o F1IL-6 KT R ax — 4, 28 1
i i, GPIb-IX 2 Il /M 3 75 MPS (1) 8 2L 454, {Hi%
X[ 50 g ELAARBIL I ATE A RR IR ST

2.2 GPlIb-Illa

/N 2R B R il A T 75 2 I GPTIb/1a 37 {A
21455 11 454, GPIIb F11 GPIIa 75 DL Ca® il —
R E A AELIRE . Kastrup 55" & I %
JEFT T T 5 RS ASTALL Il A 2 1 1l A SR B 9 A I
Vg LA Ay /N Al 2R B T B kg i ST TR B AR A Az A
SEE L s 8 PR Il A P . AR SR AT
SR i /B AE I PG DL Rl 1Y 0 RO
SE A AL R A B T K A A AT Ok AT RE S
KCs 523, K JF S B 43 Bh aT Sl p AR 9 1/3 It 3, i JH
FENAELE R i KCs, 33X — 8544 0] T A7 204 i 37 40
B RARGERE . J5 R Jenne 2514 3 A LPS )30/ B
4 e, FPE Y /MRS K Cs KGR S 22 180, Jim 25T
PO IR A B B W B 2], 78 IEH I 00T, i 1 52
P A IfiL /N Al 5 GPIba 5 KCs 5 32 i vWF JE 1%
“touch-and-go” , I &5 F A1 IfiL /M5 KCs J5 8 A9 X2
T R I 52 00 A A9 /AR K 8 B G, vWE IR 36 eh
(A I A A T BRI ZF AT R A
FH 40 PG P 4 00 8 25 B R R ) T 5 K Cs i3, - f
J% ML /NB M “touch-and-go” K [ #% 5 i GPIIb-111a 47
118 B RO R A DT A S A0 TR, PR 400 B DA KCs
Hk i, IZ ST BN T LIV AE I3 H P ] K Cs itk
AN ML (AR R WF 5 B e S I A X
KCs WA W 5 AE A 5t RE 45 T B 1) 28 b R TR 5T
PR AT AT LR Rk 1) S 6 5 3512 2 Uk
2.3 P-selectin(CD62P)

P-selectin /2 J& T 1 RIS RO R (1, F BORAE T £
BLAEAE T ML/ o- 0K I /NS KI5 P-selectin A
UL PR 2 8 2 MG, DT A AR A ot N A T A A B 1 1
Fhbr . AFITEERI, RAERZS T 16 fb 1L /MR P-se-
lectin A] DL 55 riv i b 4 i Ko B A2 200 B R 1 P RE R 3R
BE A FIBCAAR-1 (PSGL-1) AH 4% fifh , 3 2 ERK 1/2 MAPK
T R LA MR A B R AL A R H AT
I A5 2 3R [

A ST o, /N AT T A/ D ot oA 4 B ) e
Ji 28 SR I DI RE , TRl BPA% 240 B 43 Ay oo ) A4 3
PR 5 M, 1% 3 T2 K B P-selectin-PSGL-1 “ 2 ff 2
fink ™ A4 TR AR 200 R PN A 0 Bl NFeB A9 A 2 37 K 4 i 4
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55 A5 P ERK) SRR AL, I AR 7= A
S M o 996 20 11 408 LU 2 1%, B BE R 1 R B
GG ARTR Y7 75 2, 380 5 foft FH R 2o A e 5 1% 240 i IR
TR T AV A R S S, SR, XA S A1 it
PR S8 A= R B bR A i A 2 e B ek T
B IRIT IR A 25 o IR IE S i /MR S 55 0 48
21 60 £ A 200 PR A B A, AR DR T R ik
5 240 JfL ) T RE E— 25 1EAL . BRILZ4b, Ivano 451
WF5E 7 16 Ak /N AT 38 2 P-selectin {2 {5 HLAZ 41 i
P B U F (TF) , % B AR BT TF 25 1
B, R 2 B 0w /N A 7 ), S A4t/ A
fEfih & TF Bk, imii EL i /Ml sh 7] B3 AN ag
T ik % BPLA% 4 FELRR I TF, R A A K P-selectin-
PSGL-1 X} FixX — R 2B
2.4 CDA40L

CDA40L J2 /£ 1 1k 1 /)N Al B 1 feg 38 3K 1) 1255 o 2
1, i/ CD4OL 5 HoAth 4t i B 352 1] CD40 4545 7T A
Bz B AR , AL A AR RE FN IR T A AR A4 B AT
Nishat S0 57 45 5L 7, 368 0Lt 105 Ak %) it/ N AR RE ik
CDAOL 3% 58 i > 5 A% 5 241 T i PP 4L P bR 4 2 £
2 BRI A R RE T, 42 AR 2 A0 M B bR AR
CD80 i, & 5E A 7 TNF-a. IL-12 IL-6 FEikTHi , 75
% D) fig % Cytochalasin D FH W, 3% B £ W 68 7 A3 5
S E 2 EHEA 6. MR, Singh SEIFIE & B
5 /AR SNBSS A0 B 53 Ak Sy T R B 7Y
58 240 Jf L RIY 2& BR 4 i 3% T CD206 . CD80., CD86 .
CCRT7 R 2R A1 A48 S 200 B 1) A B 7 -3- P
AR FRIB T PURSRICRE ) R AL, 1S L HE CD4”
HCDS'T 4 g LA K2 430 TL-12p70 B RE ST LA, X &
SO S 40 X HIV 305G 1 150 4028 17 25 i g A, BT
FEE A AR B S hAs B AP/ Mk 254 ] B
WA= B ) R BB AR SR AT, LA Sk 238 58 X6 HITV e
HilA B .
2.5 actin

6 Z 40 i fih % 24K (TREM) Kk E £k T
ORI PR A | I A0 i A S 1T, 1t TREM-1
TREM-2, TREM-3 41 i, J& % A 51 32 4 b i) — K
. 420 4E ], TREM-1 (4 48 3500 32 5] |12 %
L I BEIE 52 R MR EEREVR T 1Y 1A B S50, Yang
SECIF Y 5 S BN, /MR AT 3G LPS 5 1R Y W40
L IL-1B 35, M52 44 i TREM-1 AT BHWrZ 500,
PRI AT DA 2 I /MR b 43 A 3 1 Fh R SR B TREM-1 L
i A BAR R Fp Y BRI T UL, Fu SEHE T
TIRABGE , 455 B i/ MRS & F (actin) 7T 5
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TREM-1 AHE 254, ot 2R A5 W fus WL 45 21 ik s
/N B/ actin 5 B 4RI TREM-1 3858 7 5 1B A6,
20 LBN AR PN B TR trem 17/ BRUAY 28 0 I 248, %o B
Az BN B SR RE 34 9 A/ FH 1T g TREM-1 90l 57 LP17
P, HE R AR O R, MR IE /D BT A 2100
JREER actin-TREM-1 332 (5 A7 75 o IS0 E T
1M/ actin j& TREM-1 AT LA , 4 & Az LB /)y
Ml 8 i IR AR R ARAE I

3 45iE

i PR 22 BB (5 U515 /BB 5%, AR e
FRA e REAE /I I R AT AU 3, 3 o A
VR AT Il ™ E A G BRI MPS A J2 8
4 S SN 2 L 2R B, I/ NP LD RE SR AT T Y I 4%
BARIE N EEL

F bR R AN R s T B 2T AL
(19 10/ o S R A% - A W A AR 5, R
Hofeak  (HEE TR APREE B9 S 21, 1l PR -
E P A LA 5 B ot JE A4S SR AR S TS BoA
PR . PEER RGP 1Y miRNA DL SE 9 UAETE
B WOLTRIG A (E LR AT (45 53 Jm I P 35 TR 52
HIFTE 3 7 R , DRI T 56 5 165 9 miRNA I /M
JEANBEELE S R A, 8 1) ] SR AE 20 KT 23
AR HFTE T 10

2 X Hk:

[1] GORDON S, PLUDDEMANN A. The mononuclear phago-
cytic system. generation of diversity [J]. Front Immunol,
2019, 10:1893.

[2] THERY C, WITWER K W, AIKAWA E, et al. Minimal infor-
mation for studies of extracellular vesicles 2018 (MISEV
2018):a position statement of the International Society for Ex-
tracellular Vesicles and update of the MISEV2014 guidelines
[J]. J Extracell Vesicles, 2018, 7(1):1535750.

[3] KERRIS E W J, HOPTAY C, CALDERON T, et al. Platelets
and platelet extracellular vesicles in hemostasis and sepsis
[7]. J Investig Med, 2020, 68(4):813-820.

[4] DUCHEZ A C, BOUDREAU L H, NAIKA G S, et al. Plate-
let microparticles are internalized in neutrophils via the con-
certed activity of 12-lipoxygenase and secreted phospholi-
pase A2-IIA [J]. Proc Natl Acad Sci USA, 2015, 112(27):
E3564-3573.

[5] LAFFONT B, CORDUAN A, ROUSSEAU M, et al. Platelet
microparticles reprogram macrophage gene expression and
function [J]. Thromb Haemost, 2016, 115(2):311-323.

[6] WU M F, CHEN S T, HSIEH S L. Distinct regulation of den-

http://www.cnki.net



o 4 3]

gk b b S L I/INEORT LR A A R S IR AL B S 503

gue virus-induced inflammasome activation in human macro-
phage subsets [J]. J Biomed Sci, 2013, 20:36.

[7THOTTZ E D, LOPES J F, FREITAS C, et al. Platelets medi-
ate increased endothelium permeability in dengue through
NLRP3-inflammasome activation [J]. Blood, 2013, 122(20):
3405-3414.

[8] CHEN ST, LIN Y L, HUANG M T, et al. CLECS5A is critical
for dengue-virus-induced lethal disease [J]. Nature, 2008, 453
(7195):672-676.

[9JHUANG Y L, CHEN S T, LIU R S, et al. CLEC5A is critical
for dengue virus-induced osteoclast activation and bone ho-
meostasis [J]. J Mol Med (Berl), 2016, 94(9):1025-1037.

[10] SUNG P S, HUANG T F, HSIEH S L. Extracellular vesicles
from CLEC2-activated platelets enhance dengue virus-in-
duced lethality via CLEC5A/TLR2 [J]. Nat Commun, 2019,
10(1):2402.

[11] BURNOUF T, GOUBRAN H A, CHOU M L, et al. Platelet
microparticles:detection and assessment of their paradoxical
functional roles in disease and regenerative medicine [J].
Blood Rev, 2014, 28(4):155-166.

[12] BEI J J, LIU C, PENG S, et al. Staphylococcal SSL5-in-
duced platelet microparticles provoke proinflammatory
responses via the CD40/TRAF6/NFkB signalling pathway
in monocytes [J]. Thromb Haemost, 2016, 115(3):632-645.

[13] MARQUES R E, GUABIRABA R, RUSSO R C, et al. Tar-
geting CCLS in inflammation [J]. Expert Opin Ther Targets,
2013, 17(12):1439-1460.

[14] MARRA F, TACKE F. Roles for chemokines in liver disease
[J]. Gastroenterology, 2014, 147(3):577-594.e571.

[15] BAKOGIANNIS C, SACHSE M, STAMATELOPOULOS
K, et al. Platelet-derived chemokines in inflammation and
atherosclerosis [J]. Cytokine, 2019, 122:154157.

[16] HWAIZ R, RAHMAN M, SYK I, et al. Racl-dependent
secretion of platelet-derived CCLS5 regulates neutrophil
recruitment via activation of alveolar macrophages in septic
lung injury [J]. J Leukoc Biol, 2015, 97(5):975-984.

[17] ALARD J E, ORTEGA-GOMEZ A, WICHAPONG K, et al.
Recruitment of classical monocytes can be inhibited by dis-
turbing heteromers of neutrophil HNP1 and platelet CCLS5
[J]. Sci Transl Med, 2015, 7(317):317ral96.

[18] ASWAD M, ASSI S, SCHIF-ZUCK S, et al. CCLS5 promotes
resolution-phase macrophage reprogramming in concert
with the atypical chemokine receptor d6 and apoptotic poly-
morphonuclear cells [J]. J Immunol, 2017, 199(4): 1393-
1404.

[19] ALTARA R, MANCA M, BRANDAZO R D, et al. Emerging
importance of chemokine receptor CXCR3 and its ligands in
cardiovascular diseases [J]. Clin Sci (Lond), 2016, 130(7):
463-478.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

[20] KASPER B, PETERSEN F. Molecular pathways of platelet
factor 4/CXCL4 signaling [J]. Eur J Cell Biol, 2011, 90:
521-526.

[21] SACHAIS B S, TURRENTINE T, DAWICKI MCKENNA J
M, et al. Elimination of platelet factor 4 (PF4) from platelets
reduces atherosclerosis in C57Bl/6 and apoE-/- mice [J].
Thromb Haemost, 2007, 98(5):1108-1113.

[22] GLEISSNER C A, SHAKED I, ERBEL C, et al. CXCL4
downregulates the atheroprotective hemoglobin receptor
CD163 in human macrophages [J]. Circ Res, 2010, 106(1):
203-211.

[23] GOETZL E J, SCHWARTZ J B, MUSTAPIC M, et al.
Altered cargo proteins of human plasma endothelial cell-
derived exosomes in atherosclerotic cerebrovascular disease
[J]. FASEB J, 2017, 31(8):3689-3694.

[24] DE SUTTER J, VAN DE VEIRE N R, STRUYF §, et al. PF-
4var/CXCLA4L1 predicts outcome in stable coronary artery
disease patients with preserved left ventricular function [J].
PLoS One, 2012, 7(2):e31343.

[25] GOUWY M, RUYTINX P, RADICE E, et al. CXCL4 and
CXCLA4L1 differentially affect monocyte survival and den-
dritic cell differentiation and phagocytosis [J]. PLoS One,
2016, 11(11):e0166006.

[26] FAN Y, XIONG X, ZHANG Y, et al. MKEY, a Peptide
inhibitor of CXCL4-CCLS5 heterodimer formation, protects
against stroke in mice [J]. J Am Heart Assoc, 2016, 5(9):
€003615

[27] CHAPUIS F, ROSENZWAJG M, YAGELLO M, et al.
Differentiation of human dendritic cells from monocytes in
vitro [J]. Eur J Immunol, 1997, 27(2):431-441.

[28] ANGUILLE S, SMITS E L, LION E, et al. Clinical use of
dendritic cells for cancer therapy [J]. Lancet Oncol, 2014, 15
(7):€257-267.

[29] ANGUILLE S, SMITS E L, BRYANT C, et al. Dendritic
cells as pharmacological tools for cancer immunotherapy
[J]. Pharmacol Rev, 2015, 67(4):731-753.

[30] BELL G M, ANDERSON A E, DIBOLL J, et al. Autologous
tolerogenic dendritic cells for rheumatoid and inflammatory
arthritis [J]. Ann Rheum Dis, 2017, 76(1):227-234.

[31] SVAJGER U, ROZMAN P. Tolerogenic dendritic cells:molec-
ular and cellular mechanisms in transplantation [J]. J Leukoc
Biol, 2014, 95(1):53-69.

[32] HAASE C, EJRNAES M, JUEDES A E, et al. Immunomod-
ulatory dendritic cells require autologous serum to circum-
vent nonspecific immunosuppressive activity in vivo [J].
Blood, 2005, 106(13):4225-4233.

[33]HEMEDA H, GIEBEL B, WAGNER W. Evaluation of
human platelet lysate versus fetal bovine serum for culture

of mesenchymal stromal cells [J]. Cytotherapy, 2014, 16(2):

http://www.cnki.net



504 IR N R VNI -

2021 4555 39 4

170-180.

[34] BURNOUF T, STRUNK D, KOH M B, et al. Human plate-
let lysate: Replacing fetal bovine serum as a gold standard
for human cell propagation? [J]. Biomaterials, 2016, 76: 371
-387.

[35] SHIH D T, BURNOUF T. Preparation, quality criteria, and
properties of human blood platelet lysate supplements for ex
vivo stem cell expansion [J]. N Biotechnol, 2015, 32(1):
199-211.

[36] SVAJGER U. Human platelet lysate is a successful alterna-
tive serum supplement for propagation of monocyte-derived
dendritic cells [J]. Cytotherapy, 2017, 19(4):486-499.

[37] TESIC N, PEKLE SIMONIC I, ROSKAR K, et al. Dendritic
cells generated in the presence of platelet lysate have a
reduced type 1 polarization capacity [J]. Immunol Invest,
2020, 49(3):215-231.

[38] CORKEN A, RUSSELL S, DENT J, et al. Platelet glycopro-
tein Ib-IX as a regulator of systemic inflammation [J]. Arte-
rioscler Thromb Vasc Biol, 2014, 34(5):996-1001.

[39] CARESTIA A, MENA H A, OLEXEN C M, et al. Platelets
promote macrophage polarization toward pro-inflammatory
phenotype and increase survival of septic mice [J]. Cell
Rep, 2019, 28(4):896-908 e895.

[40] XIANG B, ZHANG G, GUO L, et al. Platelets protect from
septic shock by inhibiting macrophage-dependent inflamma-
tion via the cyclooxygenase 1 signalling pathway [J]. Nat
Commun, 2013, 4:2657.

[41] KASTRUP C J, BOEDICKER J Q, POMERANTSEV A P,
et al. Spatial localization of bacteria controls coagulation of
human blood by 'quorum acting' [J]. Nature chemical biolo-
gy, 2008, 4(12):742-750.

[42] JENNE C N, WONG CH, PETRI B, et al. The use of spin-
ning-disk confocal microscopy for the intravital analysis of
platelet dynamics in response to systemic and local inflam-
mation [J]. PloS one, 2011, 6(9):¢25109.

[43] WONG C H, JENNE C N, PETRI B, et al. Nucleation of
platelets with blood-borne pathogens on Kupffer cells pre-

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

cedes other innate immunity and contributes to bacterial
clearance [J]. Nat Immunol, 2013, 14(8):785-792.

[44] ZUCHTRIEGEL G, UHL B, PUHR-WESTERHEIDE D, et
al. Platelets guide leukocytes to their sites of extravasation
[7]. PLoS Biol, 2016, 14(5):¢1002459.

[45]HAN P, HANLON D, ARSHAD N, et al. Platelet P-selectin
initiates cross-presentation and dendritic cell differentiation
in blood monocytes [J]. Sci Adv, 2020, 6(11):eaaz1580.

[46] IVANOV 1 I, APTA B H R, BONNA A M, et al. Platelet
P-selectin triggers rapid surface exposure of tissue factor in
monocytes [J]. Sci Rep, 2019, 9(1):13397.

[471 PAMUKCU B, LIP G Y, SNEZHITSKIY V, et al. The
CD40-CD40L system in cardiovascular disease [J]. Ann
Med, 2011, 43(5):331-340.

[48] NISHAT S, WUESCHER L M, WORTH R G. Platelets en-
hance dendritic cell responses against staphylococcus aureus
through CD40-CD40L [J]. Infect Immun, 2018, 86(9):
e00186-18.

[49] SINGH M V, SUWUNNAKORN S, SIMPSON S R, et al.
Monocytes complexed to platelets differentiate into func-
tionally deficient dendritic cells [J]. J Leukoc Biol, 2020:1-
14.

[50] YANG C,ZHAO J, LIN L, et al. Targeting TREM-1 signaling
in the presence of antibiotics is effective against streptococ-
cal toxic-shock-like syndrome (STSLS) caused by Strepto-
coccus suis [J]. Front Cell Infect Microbiol, 2015, 5:79.

[51] YANG C, CHEN B, ZHAO J, et al. TREM-1 signaling pro-
motes host defense during the early stage of infection with
highly pathogenic Streptococcus suis [J]. Infect Immun,
2015, 83(8):3293-3301.

[52]1 FU L, HAN L, XIE C, et al. Identification of extracellular
actin as a ligand for triggering receptor expressed on my-
eloid cells-1 signaling [J]. Front Immunol, 2017, 8:917.

[53] CLAUSHUIS T A, VAN VUGHT L A, SCICLUNA B P, et
al. Thrombocytopenia is associated with a dysregulated host
response in critically ill sepsis patients [J]. Blood, 2016, 127
(24):3062-3072.

http://www.cnki.net



