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ek Lo S LTS VASP Fil PAPP-A ik K F Y
e R 3l kot 208 P JEE PRV RH OGP 8

ok, BMEE BT (FHTE— ARERE a. OWNER; b 2550RE, BEFEEH 712000 )

W E: BB #FR E 5 (coronary heart disease, CHD ) & # fn /& & & ¥ 7K &) 4 &% % & (vasodilator stimulated
phosphoprotein, VASP) Fedtdik 8% £ & & A (pregnancy associated plasma protein-A , PAPP-A ) # & A K-F 5% % 42
Bk Z o Ak AN 2017 F 12 A ~ 2019 5 12 A B0 s e 5 — AR E R AHIS 69 200 4] CHD & H4F A 517
tF, T AN A R 2R 100 BIAF A SRR, KR A BT R S XA e — AR TAE . AALSEAR. i VASP e
PAPP-A #9 F 3k KT, v RIS NG 7 3 F A KRSFRFT R (SYNTAX ) By M AR m L= ERE, &35
ARBEAT Pearson A8 A ST A0 S LM AT EER S TR ARk, AF A 20 % FBG( 6.55 + 1.33 mmol/L vs 4.92 +0.83
mmol/L ) , FINS (9.92+3.11 mIU/L vs 5.34 +2.09 mIU/L ) , HbAlc (8.50 % +1.30 % vs 6.24 % +0.26 % ) #= PAPP-A
(17.93£5.14 mIU/L vs 10.43 +£2.96 mIU/L ) #47/K-F ¥ %7+, fi& VASP (290.77 £ 57.88 ng/L vs 406.64 + 81.81 ng/L )
) F KT REEAK, £2FH A% FEL (=11.208 ~ 23.657, 3 P <0.001) . 5 SAP 2848k, UAP 204 AMI 41
% % VASP(286.21 +59.78 ng/L, 225.85 +54.09 ng/L vs 352.22 + 66.12ng/L ) # & ik /K -F 4% , 7 PAPP-A( 18.01 £4.52
mIU/L, 26.71+5.59 mIU/L vs 13.23 +3.14mIU/L) #) R kK-35 &, £FH %4+ 5 &L (F=69.261, 144.405, 3 P
< 0.001); ZHEARIRMALEFHALEITFEL (F=0.210 ~ 2.363, 3 P> 0.05) , SYNTAX #2923 ~ 32 » & #
2 # fn i VASP RAK-F 2HIKT. M PAPP-A 25 & T 0 ~ 22 5 %54 =33 &5 Meh i VASP Rk KT 2%
M&F. M PAPP-A 255 T 0 ~ 22 50 & 23 ~ 32 5Bk, 233 A %it 3 &L (F=67.098 , 139.984, 35 P < 0.001)
Pearson 48 X £ 5 #7 B 7, f27F VASP 69 KA K-F 5 SYNTAX AR5 2 fiA8 % (=-0.208, P < 0.05) , PAPP-A #) %k ik
KT L5 SYNTAX &4y 2 EAM % (7=0.233, P<0.05) . % TLEMEB RS R R, & VASP ($=0.620, P=0.008) F=
PAPP-A (=0.884, P=0.005) #) & ikKF & SYNTAX Ry Wik %h B %, 4 CHD %% &% VASP 4= PAPP-A #)
FERFEBRRE S EREFEW L, THEAFRL WSR2 2 F 345,
KRR O Y R T R IRA DGR B T A5 RSO AR AR A
FESHES: R541.4; R392.11 XEAARIRAD: A XEHS :1671-7414 (2022 ) 03-114-05
doi:10.3969/j.issn.1671-7414.2022.03.024

Study on the Correlation between the Expression Levels of Serum VASP and
PAPP-A and the Severity of Coronary Artery Disease in Patients
with Coronary Heart Disease

LI Huan®, JIAO Feng-jun®, SU Yan-ping’ ( a.Department of Cardiology; b. Department of Pharmacy, the First
People’s Hospital of Xianyang, Shaanxi Xianyang 712000, China )

Abstract: Objective To investigate the correlation between expression levels of serum vasodilator stimulated
phosphoprotein(VASP), pregnancy associated plasma protein-A(PAPP-A) and coronary lesion degree in patients with coronary
heart disease(CHD). Methods 200 patients with CHD admitted to department of cardiology of the First People’s Hospital of
Xianyang from December 2017 to December 2019 were accepted as research subjects,and 100 healthy subjects were collected as
control group. The general information,biochemical indexes and expression levels of serum VASP and PAPP-A were collected
and detected,and the coronary lesion degree was evaluated by SYNTAX. The correlation analysis and multiple linear regression
analysis were conducted. Results Compared with the control group, the levels of FBG ( 6.55 + 1.33 mmol/L vs
4.92 + 0.83mmol/L ) ,FINS (9.92 +3.11 mIU/L vs 5.34 +2.09 mIU/L ) ,HbAlc (8.50% = 1.30% vs 6.24% + 0.26% ) and
PAPP-A (17.93 £5.14 mIU/L vs 10.43 +2.96 mIU/L ) in the study group were significantly increased, and the expression level
of serum VASP(290.77 + 57.88 ng/L vs 406.64 + 81.81 ng/L ) was significantly reduced, the differences were statistically
significant(/=11.208 ~ 23.657, all P < 0.001). Compared with the SAP group, the serum VASP (286.21 + 59.78 ng/L,

225.85 + 54.09 ng/L vs 352.22 + 66.12ng/L ) was lower in UAP group and AMI group, while PAPP-A ( 18.01 +4.52 mIU/L,

fEERIT: 22 (1983-) , Lo, AFL, BIFALEIG, #F50m: o mmE )i, E-mail: li_huan1983@163.com.
BWEE: HEFE (1983-) , %, AR, FAFZ0H, W50 OIS NFHZ, E-mail: 494550645@qq.com.
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26.71 +5.59 mIU/L vs 13.23 +3.14mIU/L ) the expression level of higher, the differences were statistically significant ( F =

69.261, 144.405, ¥4 P < 0.001 ) . There was no statistically significant difference among the remaining indicators of the three
groups (F=0.210 ~ 2.363, all P > 0.05). The expression levels of serum VASP of patients with 23 ~ 32 SYNTAX points were
lower while PAPP-A were higher than patients with 0 ~ 22 SYNTAX points(#=67.098, 139.984, all P < 0.001).The expression
levels of serum VASP of patients with = 33 SYNTAX points were lower while PAPP-A were higher than patients with 0 ~ 22

and 23 ~ 32 SYNTAX points(P < 0.05). The Pearson correlation analysis showed that the expression levels of serum VASP was
negatively correlated with SYNTAX points(» =—0.208, P < 0.001), the PAPP-A was positively correlated with SYNTAX points(r
=0.233, P < 0.001). Multiple linear regression analysis showed that the expression levels of serum VASP(£=0.620, P =0.008)
and PAPP-A(f=0.884, P =0.005) were independently associated with SYNTAX points. Conclusion The expression levels of

serum VASP and PAPP-A in CHD patients were closely related to the severity of coronary artery disease, which could be

important biological indicators for early diagnosis and evaluation of the pathogenetic condition of CHD.

Keywords: coronary heart disease;vasodilator stimulated phosphoprotein; pregnancy associated plasma protein-A; coronary

lesion degree

568k 2 ik o FE A AL P 0 EFS ( coronary heart
disease, CHD ) J&—Ff i T3 IR sl Ik ok AR A Ak 5 | &
A R A= A 2645, AT 30O ML i ik 4
RFEH) O ERR Y, CHD M 5 51 & bk etk 3 bk
Fil, RPN N S A A R A 0 i AR
—, HEARSMNBORRMEIER D, Hik, i
AR Bl ko 22 ™ B R B TS W R PEA S Bl IR
i o KURS R, R T A R T RS
ISP B 1= N (1K= R Y e SN /o =10 e e b
J e FAE R Ay B BB R o BEAEAF o
R, Y KA BE S (vasodilator stimulated
phosphoprotein, VASP )2&—F il /M40 i & 228 1,
Sl i SRR RE | IUAE PN R 20 B S B I A
R AR AL AT 3425 YIAE DG AT 520 CHD TR SR
W IRAR G MK 25 11 A ( pregnancy associated plasma
protein-A, PAPP-A ) kel R sl ik ik A i 4k &) 1 Bk B
Frre e A B B G A, R BEPURERE B bR Ak
YWzZz—, RS 5 T CHD Wk A LR Y, SR
5 CHD & Ik sh i 22 > AR R A 6,
H At Aol . BRI B 7ER9E CHD B3 s
VASP FiI PAPP-A 1335 7K 155 S R sl Jik g 22 ™
FREMCR, MR R R I R ib it —E i
FBARAE
1 #R5FE
L1 #FRAF R 4A2017 4 12 H ~ 2019 4F 12
3 H [t B 7 55— N IR = e o0 PN RIS 1 200 451
CHD BEVENIITEN S, HrhRE RO Z00 ( stable
angina pectoris, SAP ) 65 i . AFEM LU (un-
stable angina pectoris, UAP )74 {41] | 200 JJUIAE( acute
myocardial infarction, AMI ) 61 fiil, HAbRHE: DS
HERRUNCOESR 425 ( European Society of Cardiology,
ESC) &AM R A WibRifE B!, JR4h &5
IR Bk 5 (coronary arteriography, CAG ) #i2 N
CHD f£3; @JC CHD LIS HAC 1A RSB

QiR FAR LS EANG . HEbRArE: OIE
JEEE SR R A B RGN ;. QIR IRT
FU M QM EAFEIIREA S @M R .

TN R fE R ARG 32 30 100 B A X R4,
PARRUE: OBEAETCHELH S ; @4 CAG Kifr &
DBl e, QBEMIIBEIE S o HEBRbrE: OIF
KRB, QRS FUIA ., ARETR
BEle AR M2 i bl FF BRI E S A
KEER, i ZiRE B TR 5, IF8EEH
AR

WFoE . BV 132 6], 2k 68 i, 4F iR
63.18 +3.76 % ,BMI 24.96 + 4.02kg/m” W 4 5 40 1],
PN S 33 3], e afi S 109 5], A e el 22 il
X IR A B PR 61 o, o 39 i, AR Y 64.01 £
5.65 %, BMI 24.34 +3.34 kg/m*, WL 18 44, 7
W 13 6, i RS 45 6, AT o i, W
P S TG X (1/=0.171 ~2.408, ¥ P
> 0.05) .
1.2 AE LA FGIEE G fHA %7k (ELISA)
A& (LE BioTSZ A+l ), 4= H ShEIE 52 7 Bt
% ( 3¢ [E RND systems /A 7 ) , ADVIA CENTAUR
b2z B N PE T (FEEPGT T PR A R |, =
BORAR T (AR HT R A IR A E] ) o
1.3 7k
1.3.1  AfbdEbn: RIS ZIAE G RS I8 SMNA #E K
Ifi 10ml, 4 000r/min &.L> 10min, 2, K
%A ALEE ( glucose oxidase method, GOD ) ¥
72 25 IE 1A ( fasting blood glucose,FBG ) {8, X
Ffb2: %6 (chemiluminescence, CL ) il %5 [
Ji i % ( fasting insulin, FINS ) {H, KM & F354H#
ERCRAR AT (high performance liquid chromatogra-
phy, HPLC ) AL Im£I & ( glycosylated he-
moglobin, HbAlc) {8, PABEFZ T Ltk I
IG5 H H E 2 (low-density lipoproteincholesterol,
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LDL-C ) Hlm% N & FAHEEE (high-density lipo-
proteincholesterol, HDL-C ) , LA kb sy 46 i g AH [
fi2 (total cholesterol, TC ) A1 =Mt HH ( triglyceride,
TG) .
1.3.2 L7 VASP Hl PAPP-A B kK. RES
I Reas AN E KL 4ml, 4 000r/min 5.0
10min, B EJZIMYE , SR ELISA {58 &40 VASP
F1 PAPP-A [ 3RIKAKF-, T A AR 35 ™ A 42 3t 57
UL T
1.3.3 SRS BF AR EEPANY . LAARHE Judkins 2 ©
17 5 R 3h Bk #& 5 ( coronary Angrography, CAG )
K, SROIESNES A AR YT 78 e 4R B kA 52
(SYNTAX ) B " PFAf 5ed ok 75 7= A i . A
30 ~ 22 S NRREERRAE, 23 ~ 32 S A ERAR,
= 33 Sp WE AR
14 it W SPSS22.0 X HdE k4T
il orr, HECRBILE [n(%)] Fm, HECRH
Krge; TP R AR + briE2E (X +s) £om,
LA LR 225381 (ANOVA ) |, P HLECR
H dunnett-r £5%, AHICHE 534 R H Pearson F14i AH
KoM, Z P S Hr ok A Logistic [B1IH 4347, P
< 0.05 AZEFRAGE L
2 &R
2.1 FrRAFext B SR A A AL IRAT LA I

%1, M4 Zik# LDL-C, HDL-C, TC #1 TG /K
P Z RSB RGITFE XL (P >005). 5
X HE 2 AR b, B 5% 41 HL & FBG, FINS, HbAlc
1 PAPP-A 1Y 7K F- ¥ & 3 I+ 5 (=11.208, 13.296,
23.657, 16.000 ) ; ML VASP fZ6 157K i Z R
(=12.667 ) , ZRAGITFEL (HP<0.05) .
x 1 WARAMBAZXEMFENIBIRIEE (x=5)

A WA (n=200) AR (n=100) ¢ P
FBG(mmol)  655+133  492:083 11208 < 0.001
FINS(mIU/L) 9.92+3.11 5341200 13296 < 0.001
HbAle(%) 850130  624£026 23657 < 0.001
LDL-CmmolL) 273056  263+057 1449  0.148
HDL-Cmmol/l)  142£036  148:054 1005 0317
TC(mmol/L) 453050  449+059 0582 0561
TG(mmol/L) 1352036 127£032 1881  0.061
VASP(ng/L) ~ 290.77+57.88 406.64+81.81 12667 < 0.001
PAPP-A(mIUL)  17.93+5.14  1043:296 16000 < 0.001

2.2 SAP 8. UAP 4040 AMI 405 3K 3 o i 4 1L 35
AFredx WLE 2. 5 SAP 4AHIL, UAP 4HF1 AMI
ZH B LT VASP |19 3£ 3k K SE 8 I% . T PAPP-A
B FRK K (B P<005); 5 UAP 4 M
o, AMI ZH i % 17 VASP 19335 K FA k. i
PAPP-A [ RIBKFE R (B P <0.05) ; —4HH
A 22 R T L (P > 0.05) .

E-) SAP £H, UAP A1 AMI AiXE 155 VASP F PAPP-A RikKFELLE (x+5)

I H SAP 41 (n=65) UAP 4] (n=74) AMI 41 (n=61) F P
FBG(mmol/L) 648+ 1.13 6.78+1.33 6.36.+1.34 1.988 0.140
FINS(mIU/L) 10.12£3.13 9.89£2.93 9.78 +3.01 0210 0.811

HbAlc(%) 8.50+1.30 8.02+1.27 8354145 2.363 0.097
LDL-C(mmol/L) 271£0.56 274055 2.75+0.59 0.795 0.498
HDL-C(mmol/L) 139+0.33 141039 1431033 0.703 0.551

TC(mmol/L) 4.56+0.53 4541051 4504043 0.296 0.828

TG(mmol/L) 136036 133033 1374041 1373 0.251

VASP(ng/L) 35222 +66.12 28621 +39.78 225.85 +54.09 69.261 < 0.001
PAPP-A(mIU/L) 13.23£3.14 18.01 £4.52 26.71+5.59 144.405 < 0.001

23 FREAMkIREAREEF b iF VASP F= PAPP-A
89 Fak R-F . LR 3. SYNTAX #4323 ~ 32
B AINTE VASP FKik/K-F- KT . PAPP-A
WERTO~2BH54H(HP<005);

SYNTAX R 43 = 33 4 H & 41 19 IfiL 7 VASP K ik
JKOF K T, PAPP-A B & T 0 ~ 22 530D M
23 ~ 2 HEMN (B P<005), ZRWESIT

*3 ARIERKFIIEE BEMF VASP #1 PAPP-A MIRIZEKFELLE (x+5)
SYNTAX Uy
HiH F P
0~22 (n=63 ) 23 ~ 32(n=T78) = 33(n=59)
VASP(ng/L) 350.46 + 65.13 289.55 + 57.40 230.46 + 50.79 67.098 < 0.001
PAPP-A(mIU/L) 13.55+4.06 19.43 +4.68 2751535 139.984 < 0.001

2.4 VASP #= PAPP-A &) £ A K-F 598 % = E42 F
# % % Pearson FH XN BN, ZIXEFER S
SYNTAX B2 1EAH (7=0.310, P < 0.001) , %

A LTS VASP 11 335 K5 SYNTAX Fr & 1
M (r=-0.391, P < 0.05) , PAPP-A iy ik/KF
5 SYNTAX Bl 2 1EAHE (7=0.363, P < 0.05) ;
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BEAEZ R E AR 5, L7 VASP 1Y 33K 7K A%
5 SYNTAX 42 (7=-0.208, P=0.037 ) ,
PAPP-A 1Y % 15 K F- A5 5 SYNTAX FH 4 5 1F A4 5%
(7=0.233, P=0.019 ) .

¥ LR g A Zon et B by, 45 R
7~, il ¥ VASP (f=0.620, P=0.008 ) FiI PAPP-A
(f=0.884, P=0.005) M3 ik/KF & SYNTAX 14

FsT R R, WLk 4.

x4 Edn- 2 e dEER Xy
A B SE Wald 7/ P OR 95%CI
VASP 0.620 0.234 7.020 0.008 1.859 1175 2.941
PAPP-A 0.884 0313 7977 0.005 2421 1311 4470
3 g RI, £ B E R PAPP-A FikK W EE T

TEAR SRR AR AL COEE (CHD ) SHIG IR
UL U NS A A i R ) B2 0 AR 2 —, 2
I PER IR, TR AR, ffaH2E, B
AR A AR I7 S5 AT AT e O WA FE B0 TR PR S
TR IEAR B2 e ™, ik, #%55 CHD &
T ks A8 7 AR B AR OG0 NI 2= AEds , MR
Fizih, MEGEREDS . BN RFAR
KERAEZENE X,

MAEY 5k & 1 (VASP) MALSh & 45
4 % 1 (actin binding protein, ABP ) , 7] 5 Profii-
lin, Vinculin, Zyxin 28 AL A MI1EHN cGMP {5
S TR, KRR/ RCREE L T 41
MERS . AR RERT . AR s . TR K
RER Y. B U R, FESh Ko AR AL AR
HEREIHZGE L /W H /% -1 8 (interluekin-1 3,
IL-1B ), IL-6 S RAIEN T, HZME5H 5 s
e S 1S 7 (janus-activated kinase singal trans-
ducers and activators of transcriprion, JAK-STAT ) ifi
% K Janus WEE(E 5155, DM FMERE 7 2H 21
A B R IR ARy 3R AL, (ks dR sk A AL
BEHAIERL; AR VASP BEN G, & I/INRIRN
cGMP {55 10k, A € i 107 40 1 %) A S e
REANMS LAdEse, JREEE T A @A AL m AR R D
AUNFEAL, It VASP 0] 1 kA sh koK R A 1k
W TE A B R R —

REAERFSE U A, CHD By ZA8 B 5 eIk 5h
Ik sk AL BT A R PR B8 DAH DG o SR IR DG I 3
HH A (PAPP-A) J&—F sk S Ik ok FERE AL S it
BEYO R ) GRS RO, AT REIRBREH AR e M
PAPP-A 5 i i E 4 K [HF (insulin-like growth
factor, IGF ) ZURLf5 55 R at, (kM4 il
ML IG5 . BRSO IRAH MO AN S PR 40 A A 3
g2 O S R o A R P73 o 3 1 S e e 1
T W3 40 e B AT B JCHC 79 PAPP-A AL, B
15 PAPP-A kAT U, EAE3 s 1Y
A, PAPP-A 3R 3A 7K (1 g 1K AT 2t 57 350 00 3 ik
o5 B 1 B B i S8 1) IXURS: o R PN R 2 g Y

PSR AR R ARE, 8 PAPP-A AR 5] CHD
BE R TEAAAE D B A LT 7 .

AWFFELEHE B VASP 1 PAPP-A (195235 7]
fie 5 CHD My & LA, [RIIT AT fe -5 5 ks
AR TR O, dE— 1Y Pearson AH I ME BT I
/N, SYNTAX 40532 # 4F IS . PAPP-A BY3Rik
BIEMX ., 5 VASP M RR BT, KIEZiAH
MAE I8 J5, SYNTAX B35 5 32 i3 PAPP-A (1)
FIREIEMSE, 5 VASP [YFE R MAME, WL T
CHD £ #I75 VASP 1 PAPP-A (13535 7K - 5 5t ik
S AR R UG, Zon Rk A T 2 B,
MLY% VASP Fil PAPP-A [1)#iA7K )& SYNTAX 43
FIR ST R R

AR EER DR, %5 SYNTAX FRor 2 1EAH
X, IXATRES il S 200 S N R R T . R A e
Bo et R I (IR E R s PR T S B SO w6 Y P
RN E| KRS Kok RERE AL (1) B i R R 1O,
[F) i o 4 R 2 S BOH LA G A/ 545 T80 35 P i 2 2 o
A%, MimigmLms ", w3
WESEINR , A5 el A P R %) AR, S22 TEAF G
FEOIME A RFER ST fER R R 22— KIEAFR
J&, SYNTAX 4344 5 57 i 3% PAPP-A 1) %35 2
IEHIE, 5 VASP f#iA 2 7, CHONG % !
R oE 2B, VASP Al 3# i NO/sGC/cGMP, RhoA/
ROCK V) J% Racl/PAK/cRaf/ERK 1/2 % £ Fh {5 5 i@
5 5 sh kol R AL i R R XA B A 9T )
FEFR W], PAPP-A 1] AR oh ik it A il £k B e (1)
Fesetk, nTRES CHD S 1 e ks AR R B 2 IEAH G .
AHIFGEAN I 2 A AE T2 X6 AN i) s ] i 79 20 8 3 1L 335
VASP Fl PAPP-A 7K VA AL HE AT Ko DU A L3, B AE
JE SR ST T R IFRA ST

Zi L ik, CHD 44 M7 VASP F1 PAPP-A A
PR 5 el kg As e AR MG, IR R
WL W APk a1 10 B AR )2 48
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