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[ ABSTRACT] Aim To discuss the correlation between substance P precursor ( Pro-SP) and platelet activation,
platelet parameters. Methods A total of 76 patients were enrolled in the department of cardiology.  According to the
diagnostic criteria of acute myocardial infarction, the patients were divided into non-acute myocardial infarction group (n=
39) and acute myocardial infarction group (n=38). Percentage of platelet-mononuclear aggregate (PMA) formation was
evaluated for platelet activation by flow cytometry.  The concentration of Pro-SP was determined by ELISA.  The correla-
tions of Pro-SP, PMA and the parameters of platelets were statistically compared, as well as the differences between the two
groups in Pro-SP. Results Pro-SP was positively correlated with PMA ( Pearson correlation coefficient 0. 407, P<
0.001) and platelet distribution width ( Pearson correlation coefficient 0.269, P=0.018), but not with total platelet
count, mean platelet volume, platelet specific volume, and large platelet ratio (P>0.05). Linear regression analysis
showed that Pro-SP was an independent influencing factor of PMA, and Pro-SP was significantly higher in the acute myo-
cardial infarction group than that in the non-acute myocardial infarction group (P<0.05). Conclusion  Pro-SP is
positively correlated with platelet activation and platelet distribution width, but not with total platelet count, average platelet

volume, platelet specific volume, and large platelet ratio (P>0.05).
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B2 R /IMRR A k] P L NKT 32 4k
T TR s AR T R P AT etk
PRSI AL R A, 25 56 4R 3 ok B Sk 1) B
Ji, 3 4 BN BE B AR R M, i R )
I, P S PN R A0 | I A UL i e
i A 240 L0 T e ) 55 BRI 2 A W AR 1 S bk ks A
PEHOAER S R AT SR P B R AR S (12
min ) , AN A I A 5T, il & B0 9 R E Y i
PR AL B (P precursor, Pro-SP) Al {E H ANFaE P
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FE 2 VEIRAAE | TR OV I A8 PN B I A 22 A I A A
FEVEGN . Y/ IR TG A, R T P kPR R (GP
b/ Ma 54 P340, i/ ik 5 504 20 s 3% 1
P R FPALEE IR SR 45 5, JE UL /MR- B A% 2
Jifd 28 824K ( platelet-mononuclear aggregate, PMA )%/
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I 2017 4 12 A £ 2018 48 3 A T H & o
NI B9 B ARYE 200 AR LD AR O
e B 2 4 & M VIR FL 4 (39 ) An &k AL
B (38 1), H ok & UAE 70 41 4 B
AERERA KR, AEQIAEILAE 4 ST &
HE A OHAE S ST Bt a A S AAE L,

HEWR ARl e £ 20 OB L B R MG I .
R G I L ALK L AL R 3R MR O A
B & %z kw8 BT B oh e 238 R B ke
B g % KK o kR AR B IR N DT R
F AT F A R B0 A A R T B A
K Bl ik 45 A 4E (acute coronary syndrom, ACS)
1.2 Pro-SP JUZE

K JF| B Bk % % M 52 51 2 Pro-SP, R & Fr
AR L 4 mLE R R IE# o, RN 2 AT R R

HAIBE B RE F,2 h WE L (4 °C.3000 r/min.5
min) B E ¥ o % T AR EP &, -80 °C ik
FRAr, TR Tk BB o R MR A & R AE S R
FRBE, LML E S min 1 B AR OUE 450 nm
KK T e 4 3L OD 1, # 5 W 4 48 & Pro-SP
KRE
1.3 PMA R ZERNE

KERAI R LA mL i B 2= # o, 3k
NEFT R BR NGB RGP, B R R 2 RS TR
wE A /N AR B AR L 2 h P A N AR B AT R R AT
LB E A, DU AR R AN I T I L R A A
JEl B ik LB 3 ~ 5 mL, #% BF & 50 kU/L 470 % ; B 100
wL A i 45 e X 20 pl CD14-FITC .CD61-PE 4 1%
TARA;E R T HAEF 15 min, A 1% HE
1000 wL 3 % E % 20 min, fm N\ 40 28 i 24 4% 7 3
mL, ER# K 10 min A0, Fren g,
# 0 HL1 000 r/min FHL S min, F EE, B w0.5 mL
PBS = %1 & 3% 4 e, b R 40 B 00 I kAR A B
WEH R B, 45 A% -t N AR A
B E(E 1),
1.4 SEit=4biE

& | SPSS Statistics #AT 41 F 2 M, i E R
B vs T A CBOR A ¢ A2 B0, T B R H
BRA X A, B Pearson 4 % 447 3T fk Pro-SP
5 PMA B R FE R/ MRS BAHERE, 2 TEAHE
VA 2 AT Pro-SP At i /NRE A4 B v, P<0.05 %
FHGITFE L,
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XA RO WU BE 20 5 2k O LB BE 40 I IR
GERHHEAT LA, J I AL PR ) A0 e I WA
HEPRIR . BVIH [ B (total cholesterol, TC) | H i = B
(triglyceride, TG) . fa % J& g 45 1 I8 [ B ( high
density lipoprotein cholesterol, HDLC) It &g & H
JH[E EE (low density lipoprotein cholesterol, LDLC) N
IR AL fif ( alanine aminotransferase, ALT) K
14 5 R 2 K& i F% il ( aspartate aminotransferase ,
AST) %5 &2 IliL B ( fasting blood glucose, FBG) | JJLEF
(creatinine, Cr) . Ifil/NEVER 1L /AR ST 357 28 89 fi
NI T8 BE | L/ EE AR R /A B 491 22 S TS
Gt L (P>0.05) , 20E 0 WUAEFE A0 LTSS 25
F I( cardiac troponin I, ¢Tnl) JULER ¥ E-MB [5] T/
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Flgure 1. Schematic diagram of PMA formation rate measured by flow cytometry
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Table 1. Comparison of clinical data and Pro-SP and PMA

WiH FEaMoil SHO ISR
HFEH (n=39) (n=38)
F/ 2 () 18721 20/18
IR (%) 64.03+6. 84 66.63+11.72
L1 (% ) ] 20(51.28) 21(55.26)
WA (% ) ] 5(12.82) 8(21.05)
WEPRIA[ B (% ) ] 5(12.82) 6(15.79)
¢Tnl(ng/L) 9.84+27.44  7786.36+13356.61°
CK-MB( pg/L) 1.170. 60 26.37+45.91"
WA EHER (ng/L)  34.50+8.83  275.26+352.96°
TC(mmol/L) 4.69+0. 89 4.79+1.15
TG ( mmol/L) 1.23£0.55 1.50+0.96
HDLC ( mmol/L) 1.17£0.27 1.05+0.21
LDLC ( mmol/L) 2.710.72 2.90+0.92
ALT(U/L) 22.62+22.60 30.81+21.71
AST(U/L) 22.77£16.87  100.28£120.99
FBG ( mmol/L) 6.32+2.51 7.43+3.10
Cr( pmol/L) 65.18+11.41 79.86+19.44
/MR 3 (x10°/L)  215.48+63.83  216.82+58.29
MM FERL(L)  8.82+3.52 9.72£2.52
MM AR SERE (L) 12.09+4. 76 11.87+2.42
i/ R (% ) 2.02+4.32 0.8121+2.56
Kl Mg H (% ) 26.68+5.8 26.81+8.52
PMA JE 2 (% ) 29.58+10.15 46.68+19.73"
Pro-SP(ng/L) 73.80+48.21  136.34%63.59"

a i P<0.05, 5E 2 M0 NUESEA ik,

2.2 tEXMESHR

YN BEFERT G AT A M BT, & R Pro-
SP 5 PMA JE i % ( Pearson & R %N 0. 407, P<
0.001) | ML /)N #z 43 A5 9 FE ( Pearson AH ¢ R 4N
0.269,P=0.018) 2 IFAHE, 5 I/ S EL 1L/
SERIARL /N LR K/ B AN A G (P>
0.05),
2.3 ZILLMEEEASHT

YA FITA W FE X R AT 2 50 10 VA 4, DA
PMA JE SR 5 DL Pro-SP /K | Ifil/ M B
B /IO ZE R /ISR T B i/l EE AR
PN N AR SRS L R v e AC SR 2 T AN
Pro-SP J& PMA JE RIS R (£ 2) .
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Table 2. Multiple linear regression analysis

i H B ¢ P
Pro-SP 0.407 3.674 <0.001
IfiL /MR K 0.13 0.99 0.325
I/ 325 R -0. 658 -0.593 0.555
/IR 43 A B 0.221 0.948 0.346
/MR LEFR -0. 801 -0.74 0.462
KL /N L A 0.177 0.592 0.555
3 3t g

/IR TG 2 A | S AN B UL TR AR 1 1, &40
S AP S5 ) T A% 00 L I A M v T ok g/ B
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MR, e IR AT B A 1T RE N S A
U EL AR R AR, IE R /MR A R
EEXFHLMAER GV T, R ) 2 1 B0 4 ol B B koK
SR, HJR /MR BE W Al A AR 7 A e
I, ANk IUREBE i IR S50

FLAE 1996 4F SP T gk Hh 76 I/ I ) 1 Al #
SRR TG AR, JF H &k B SP K HsZ ik NK1
BRI KL RS Bi)E Gecse
FURRE 2 NKI SZ 1402 G 8 BB SZ R KR

— b1, AR N A AR I R G SRR UK R A2 1Y
PG A X — RN SP &2 il /MR g, LA
B 50 UR IR I N, IFUER] T SP RSk
TSR AR AR s X IR | I AR Ak A% 0 1 H R
AR BE AR, o e B AR 0F 5 = ViR B 1) SP X i /Nl
(RS BA IS VE] . Graham 25 AP 24 SP jii it
T, i/ INS P 5 Bl 5% AR SR >R 35 1 I 3K I s A
REMVE, IR EE 1Y SP AN RE & 47 1L/ M 3 46 4
FH 5588 1 g RS i A 1 MR EE SRR 7 A R AR
VEFT) BRI AT 0 1l /b & A SR 46 | TRl sk & 81 NK1 3%
PRFEDLFNI0 I T Ho A 2E 1l /I b 3R 4 19 3 s 351 7=
A RERLN 0 & INAE NK1 AZ A BB A0 R BRLSE
B SP AN R I/ IR AEAE F, AT % J& NK3 52
1A SP ZE I /IR L e fidd . SP S ILAZ AR AL
Z 5314 T B, i HL7E A A7 B AT
e fi P T M R, NK A2 M 42 K 30k 5 by ik
XF AR AR LA AS TR B8R, 4K A 1) NKIR
SZRME AR T RE Y AR I R B AR
Pro-SP 5 PMA JE AL | ML/ 43 7 0 B 22 1 AH 5,
/N 53 A B P88 2 — T Jsz Bt i /N A R LA /) 8 il
JERFE AR, 5 iR TR AL VIR G ARBIFSE & 3R
Pro-SP 5 Il /NS AL B /IR P 25 25 Bl /A
L R/ B S A G, 5 5 A BE 5 R AR A b
S/ RS B = R A DG, PMA JE R
S SRR I/ NS T A 1) R AR 7R A, 2 e Il A 4y
M 7R Pro-SP & PMA JE R (1) 4 57 5 i (R K |, 36
B Pro-SP 5 IfiL/IM % AL 2% VI AH 56, X 5 BEAE 5T AH
o SR WA BE £ % A e bR sl bk o A 1 1k Bk
A8 SER | e 207 DR S50l e R B Jok o R B e il 2
I It /N T e, 7 R 2 1 B B g TR 4 T K
I, BHZE SRR 30 Tk A8 1, 5 B0 M O LR I 17 R
BE, R b 2O LA B0 28 3 VB0 28 v ot /N 22 2
IR, AHI AT op 2P O U ZELL PMA T R4
2t Ol A W5, S22, JFE A%
D WAESELL Pro-SP #3E 2Pk D WUFESELH W 3 T,

IR 2 TGRS 5 1 T Pro-SP FH S IFAF , ik
T Pro-SP 5 /M i AL S AH G

25 FRTR , ABFSE 0 Pro-SP 5 Ifi /MG Ak &
TEARDG, IF 5 /MR 4 A B8 B 2 TE AR O, 5 1/l
SVER /AT B 25 AR i /N Al L B R R I /Al B
BIAFL
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