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Recent progress of role of platelets in occurrence, development
and treatment of breast cancer
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Abstract Platelets (PLTs), the second most abundant cell type in peripheral blood, are circulating fragments of nucleated
cells that originate from the megakaryocytes in the bone marrow and play an important role in hemostasis and
initiating wound healing. In recent years, studies have shown that several parameters of PLTs in breast cancer
patients are significantly different from those in normal subjects and that PLTs can secrete a variety of cytokines to
promote epithelial-mesenchymal transition and proliferation of breast cancer cells. PLTs assist circulating tumor
cells to survival in the circulatory system, evade immune attack and promote the growth of metastatic cancer foci.
Here, the authors address the role of PLTs in breast cancer in terms of the parameter characteristics of the PLTs in
breast cancer patients, the mechanism of interaction between PLTs and breast cancer, and the potential of PLTs in
the treatment of breast cancer, so as to provide reference for the diagnosis and treatment of breast cancer.
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S 1.2 “PhyEgEsE{k PLT” B9 RNA & & &35

ERRE A KSR, M/ (platelets,
PLT ) #pid 45 B8 €5 o WPk R 83 nT A PLT
W2 B i 23 R AR PLT ) g B A K% 1fi A%
. A Bk B IR B A PLT RN A 5 F i
i AR, StoneZZUHESZ /N THLRNA (small
interfering RNA, siRNA ) i Ifil /Mg AR AR k10
BRAT % i S P R iR D B 22 6E L R
FEPUMIREAE T o Roswall % PI7E /N B P 90 461 1t /)>
WIEAEKFFCC (platelet—derived growth factor
CC, PDGF-CC) W3, fit =BTk 3L IR 5% 42
N RCER 32 A B BB L B A g3 IR T U
Mo Gresele 5% SUBLHE 1 IR BT &) DCARFEATHTPLT
TR IT AE LA R TR] f 2 1 R A 5 0 S8 A B AIR
TR 8 22 1 IF 5 LN JB S I PLT S 8 S R
ANZS ", HPLTAZL IR W &L . mE 4
J K G b B R vh R AR AR T L 2B 2R L IR
BFEPLTSHURLE . PLTS FL IR AT E AR AL |
PLTEFL IR 16 Y7 b 0 v g 45 07 T A F 2 kg, 30
LAy L i 0032 W RUA T B AT 04 £ 2

1 ZLIREEE PLT ST

11 PLTHERFUAKTEASRREENEARAR

2920%~60% [ % MR AEPLTIHEO 2, 6
AR g e 399, PLT A 220 15 3L 0 5 S R A 1
T W DL R Ik ot e T BRI B A T SF 3
PLT /N %5 4 vk B 2 B PLT 5 £k J5 14 36 S5 ks 7K
F i e A U ] B 43 BT 103 00 SR B 5 1174
TYHRIBEBENPLTSE, KW AIREA T
PLTHN AW ¥ B 2K T2 4 M 4, Xl RE &
TR S T PLTIG ALK i, & A I Bk
FEPLTHEW AL, /MR 9 (platelet
distribution width, PDW ) & —Fh i i PLT 5 i
PR IR bR, EPLTIGS AR &4, Huang®" R
PDW>16.8% 1 7L I [ # SPDW < 16.8% 1 £ &
M, B B4 . TakeuchiZE*XF 2751
FLIR e B E AT 104 R B D7, K PDW/PLT F+
o BB TCR AR AR T . Kim %8 PVl ik 43 B
105 1] $22 22 3 4 B Ak o7 00 70 B o 58 3 00 b Mk
I B 40 i B B2 PLT 55 98k B 400 i b A 5 8 il B Ak
IP R R TR B A, 4R B s AR e 4 B
B B ALY UK, 0t R A A ) R TG A A
TR,
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TR AW o 1 6 TR L [ I s 28 A gy
APLTNHS, FHPLTH SRNAKEZM, X
PLT#FR A “HFJ&E 58 /L PLT ( tumor-educated blood
platelets, TEPs ) 127 DenisZ ML TEPs 1Y FE 4
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X Al BE 2 TEPsfE JE Mg & AR RS R g™,
TEPs ™ 5 83 . TA0 M55 K 114 = AR 5 4 i
RNAKD, BB TEPs X 2 5 X L6/ P i FR RN A
sl G 1) B 5T B R A A SR T
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PLTWHE A & AR 2028 . LI/ (reticulated
platelet, RP) , AR MM /NI, &M H 5
TR R LA AR PLT, RP B PLT
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fid 8z 44 (circulating tumor cells, CTCs) P&k,
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2 PLT EZREMEE/ERING
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AL 5 ik O 40 B A2 SC3d TR L 8 5 B2 41 i Ah
B, fEME RS T, B R (interleukin-1,
IL-1) . 14 %6 (interleukin-6, IL-
6) . H4 %8 (interleukin-8, IL-8) . H
MNZE12 (interleukin-12, IL-12) . B4
%18 (interleukin-18, TL-18) . T K v
(interferon-vy , IFN-+v ) FIFRIRFEH T (tumor
necrosis factor, TNF) ZFRVEHMEHEF L, F5%
FURZ 40 a2, SO0 B AR B8 R S It/ B Y
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FEAE U R AN R LR i 2 R PLTYE £b A 5 RIS B R RS T, HRT RE S W i 2 4
T WERRIRETT (adenosine diphosphate, ADP) "' Ifi S A A R g E UE RO PLT R R A I B

B4iA2 (thromboxane A2, TxA2) "SI o 40 it
) B4 Ml ok 5 S PLTTE AL, T AL PLT R i 2
0NN -, OB R AN N B A KA, e g A D
Jey B R TR AP PRSI I A P9 B A K BT
( vascular endothelial growth factor, VEGF ) il
i PI3K/PKCAR 5 1 i fil &2 VEGFR2 -5 & 2 Ph [Fl
155 530 6 0 E 98 A B 9 2L a3 0 i /N AR DR A R
[+ (platelet derived growth factor, PDGF ) &
240 0 PR 0 R AR P PLTRR I s Ak AR K A
F B (transforming growth factor-B, TGF-§ )
55 T 968 A L L 4 ik O V00 4B R B TGE B /Smad
FINF-« B %, 55 LRIt (epithelial-
mesenchymal transition, EMT ) , f&#FkEA4=
78 KAk #1224 PLT SR UG RORE AT L E A i 96 240 fif vy
PIRUNZREZ IR (microRNA, miRNA ) KM H
2 D5 g i PR AN 8 SR DR 1 R A R
2.2 PLT @ i FL AR 8 46 47 I & 4 A

L i 2H 200 I A8 AR 2 I R RO S R
G L R T A M K AR O R AL
I AE A TR A A W R R D, — bR R A A
I8 A AU S T B b R A fE oAk, o — Tl 2 A
I A R i I A T e B R AR RESS A, X AR
AL il 40 40 5 T R 33 R 412 S L A P A B
582V BLP LT R 0 A L g 40 At By [ 12 3 P 1 4
JifL 6 40 1 A RE A 0 TR B, PLTE S 1) i R 42 it &2
PR 1ML A2 B 7, ANVEGF . PDGFFIG M i £F
A K AT (basic fibroblast growth factor,
bFGF ) , Jf il i ) X 26 5 7 iy & ik, g —
AN SCRER A L A BRI, By ok g a0
Bhanu% VR LPLT A o — PR A 28 9 AH O B 4K
48 (vesicle-associated membrane protein 8,
VAMPS ) BEWE WK 5] 55 45 1 i 40 M = b 9 2 0P Y
RSSO, AT BT IR P LA A TR
2.3 PLT {RthfyE%:
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B P W6 R IT AR e e R kb A K . — SR ST 4R Y b
AN FPLTERAE (tumor cell induced platelet
aggregation, TCIPA ) MHE ) 5 HE g 6E Z 0
(O AH JEPE 4 Canobbio 5510 21 fi 928 4f il 175 5
FPLT 5 A 2 i IfiL ¢ vh 7 Az /b B 1f 16 5K 2 Y PLT
W A FN 53 WA i K 1, PLT 43I M ADPIE B AE 2 15t
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i R e 0V i M e 0T, ZEFLE D, PDGE
L NF- « B 53 % o o 5% B0 PLT S
CTCsZ G5, MEBRHALMENEE G141 (major
histocompatibility complex 1, MHC 1) JSHEH
BHICTCs RSB A R A D™, RPAE WS B & i
T R IR A AZ TR AN AR 1B AE AR AR S, PR BICTCs
B, fRfECTCs bk s RGE Wi, PLTIE AL
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L 75 A 23 4 B, O LB BEALBR AR 7, R AT %
ML B 1 2B, OF A 50 A i R A S 5 N
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3 PLT HEZBRERTHHIESN

3.1 #Hl PLT ThaeiE & ZLAR IRt R

IR E T, VEGF, TGF-B 1Al
1L /Nl 2 o 2 A 1 (thrombospondin 1, TSP1) X
3 Wy ok i e ot A8 AR RN R AE BE e B E R
S g R L B S ADP L B RS A7
TRT . 2B OT SZ R4 R D A2 RS PLT, AT
WAL B FHEVEGE . TSPIMTGF-B 1431,
P2Y 12Z MEPLTR M EZEMADPZAA, ZPLTG
T B EAE 5 RCR I T, P2Y 1252 (KA S PLT IR
bR e #e , A Z AR AT LLEEIRVEGF . TSPLAI
TGF-B 15" I PLTRAER 254, W4 Hni
W GAMEAR TR L RS R S A e 00 i AR IR R T
Wt 4 A2 AR5 B A DPAZ A S5 Ok 15 i 6 4 M S5 PLT
{1 R AR T DA R i A AR Y, 4 ) L R g
BRURSE A g i 1) 8 A 5 B 1
3.2 M PLT HEMH L IRELR

Shirai®F PG i/ BURN R K R 50 R 5%
ZHEH R ( murine- and primate-specific antisense
oligonucleotides, THPO-ASO ) , 7£AFH W AT 4h
fE ML /MR A R FE A (hepatic thrombopoietin
gene, THPO ) FRiEMIH LT M FIETHPO R % ik
UUER . M ATZ5 6 I BFIMMTV -PyMTH; 3£ 8 [ % 7L AR
S /N BRI TE SFTHPO-ASO, X A/ BUE2~31 A
N A= i o iy 1A N R S A & NS R g ]
Har R R MEFLIRETY, THPO-ASORITIEK T F
Y2z IRFE T H], BEAR T 4 B PLTIG AL AR iC 1 /) AR
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3 b DL K b g Dy i A R B L N BUM R T A 22 oy
Z4S 1 4 o 164 45 KK - 67 BH P 40 i A B i, R
THPO-ASO R B 0] DU ] 40 B b 5, AhuAr] 0% 5236 3%
B 1E B 1k 1L B 7 38 BB PLT %50 s 20 ml L4 ) /N
B PL AR AR P, Demers 5 % BH7E FLAR I /)N LA
AU PLTTE D o] e P8 175 S 348 o 8 16 75 )
BYE, FIFAIT 2 IE AR N, BRI RCR .
3.3 %l PDGF-C Z & = A 2L PR EEFr 1L 4 i
HEZAPEMER
AU AR UR A KT 2R o
( platelet-derived growth factor-a , PDGFR-«a )
M FRE T RE R LR T B T Rt & 0 T
e B — ) J5 B Ak ) S AN LA R AE . PDGF-CCAY
S S o WA B R AR LR TP EENE SRR
WA FEST R /N BRI R 3 e Y o BT
K, 7E12.58 HIMDA-MB-23 17 IR 41 g & vp
e W) e R A2 AR AR OK OIS T AR i N Al R
HEKKHTFC (platelet—derived growth factor C,
PDGF-C) $iR6B3IAYT A, M R Z Ik Rk E
LW, X—Z55ELE FPDCF-CCHY 55 43 W
53 I 7E = B PR LR R o T R 2 R R R A
B AR RAMER, g XTPDGF-CC Ay 5 [ B
1] 410 ) 25 40 T LA feft = BH 1 LR 9 A Ak 3 3R A2 Ak

FHAERAS , 389 mxg 3 2308 16 7 U
4 B =2

BT MR CWARIE R A A 4 T2 Wi
PALT —FF B, MR T AR R R, 2
S 3 T 004 2B A R R AR E 12 W A R R
£, BIHAT AL, S DNA, MR FICTCs
S5 HE DN 3k T I A W IR A A A BB T
121

Best %5 A A PLT AT LUAE Jy— F 4 ik A= ) 5
T, RIS . S R 2R B R oy A T
AL AE, A AT 2 X283 PLTAE A AT mRNA
W7, % 228 i) Jmy K RN O Ab e 7% 1Y R OE SR
B, SSBMERRAK, WHHFE 6%, FEIE/N AN
il . 25 e . BT BRI . R . AFIR
i FLIRE 7S RS R B hoRg 2 R, AT DL OE B
WU IR i 7, HERRR N T1%, A, A
TEPs mRNA &% 0] LLER X 4 MET s HER 2 3% (5] fH
PE X KRAS, EGFRE{PIK3CAJE K 58 748 () i 983
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