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[# ZE] [BW] FiPRamb s s F = A wie <4 A2(EphA2) B4 & A7 4k (PGRN) 5 B4k 3h bk & %
(CAD) B X ML X E AFME Fagta ke, [HE] ANk2020 F1 A—12 AL EZXKFHE T L ERS RAHK
BRI IAT BAR S BRiE 69 73 4 CAD B F AR KRB B &M RE Rk 5 mL, ELISA % f2 7 P EphA2 PGRN
7K F , Premixed Luminex M & B & 3758 B F o ( TNF-a) . & 28 MA-F 2(IL-2) & @ o2 6 (1L-6) 4% dm A L&
& 1(MCP-1) & 28 fZE B 5 F 1 (VCAM-1) & v FHRE(IFN-y) K-F, [ER] EHAEKRIIRLESIE(ACS) &
& i % EphA2 &k K 3l 43 B BT 4K (NT-proBNP) S MLILAS & & T(cTnT) . 54K C K5 & & (hs-CRP) A& WLEL % B
] T8 MB( CK-MB) & WUAR A% A7 &4 KT 812 M R AR S Bk 2 A4 (CCS) B 713 6.3 45 .15 45,161 45,13 45.2.5
#%(P<0.001) , fn. 3% TNF-a 1.6 #= VCAM-1 %5 CCS % # 9t % 37. 9% .500. 0% ,196. 6% ( P<0.01) , f2.3% PGRN &K -F
% CCS BERNARFAZH(P=0.051), fiF EphA2 PGRN . IL-6 VCAM-1 Fml ACS # i & F @A (AUC) 2 % 4
0.932.0. 646 .0.926 #= 0. 861, 3% EphA2 VCAM-1.IL-6, TNF-au, MCP-1 34 5 Gensini #F % £ 48 3% (r=0. 533, P<
0.001;r=0.549,P<0.001;r=0.621,P<0.001;r=0.263,P=0.027;r=0.264,P=0.026), ok EphA2 5 IL-6.
VCAM-1 2 EAR% (r=0.565,P<0.001;r=0.474,P<0.001) , & J PGRN X5 & % sz B - Fe 55 B B F 2 14 49 48 % 1
(P>0.05), f2i PGRN.EphA2 5 U454+ &4 2 EA £ (P<0.05), [Sit] AL AG KRG A E LEF
EphA2 £15 5E 3 4R/ 45 & M0 P9 i X R 42 | Bl BT 3% = EphA2 PGRN A 2 i 24 F 7 M i 3 &5 Tl 3 bk 345 48 58 10 %
TR ey B e b
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Correlation between circulating EphA2, PGRN and endothelial inflammatory and

adhesion factors in patients with coronary artery disease

TIAN Dan', LI Mingfei®, XU Qing', LI Xiaoyu', LU Qianzhou'

(1. Department of Pharmacy, 2. Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai 200032, China)

[ ABSTRACT] Aim  To investigate the correlation between erythropoietin-producing hepatocellular receptor A2
(EphA2), progranulin ( PGRN), and endothelial inflammatory and adhesion factors in patients with coronary artery
disease (CAD). Methods From January to December 2020, 73 CAD patients who were admitted to the Department
of Cardiology of Zhongshan Hospital Affiliated to Fudan University for coronary angiography were selected. 5 mL of elbow
vein blood was collected on an empty stomach the next morning after admission.  Serum EphA2 and PGRN levels were de-
termined by ELISA, and serum tumor necrosis factor-a (TNF-a) , interleukin-2 (IL-2) , interleukin-6 (IL-6) , monocyte
chemoattractant protein-1 (MCP-1) , vascular cell adhesion molecule-1 (VCAM-1) and interferon-y (IFN-y) levels were
determined by Premixed Luminex. Results The levels of serum EphA2, N-terminal pro-brain natriuretic peptide ( NT

proBNP) , cardiac troponin T (¢TnT) , high sensitivity C-reactive protein (hs-CRP) , creatine kinase isoenzyme-MB ( CK-
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MB) myocardial injury markers in patients with acute coronary syndrome (ACS) were 6. 3 times, 15 times, 161 times, 13
times, 2.5 times higher than those in patients with chronic coronary syndrome (CCS) (P<0.001), and serum TNF-a, IL-
6 and VCAM-1 were 37.9% , 500.0% and 196. 6% higher than those in CCS patients ( P<0.01) , and serum PGRN lev-
els were not significantly higher than those in CCS patients (P=0.051). The area under curve (AUC) of serum EphA2,
PGRN, IL-6, and VCAM-1 in predicting ACS were 0.932, 0.646, 0.926 and 0. 861 respectively. ~ Serum EphA2,
VCAM-1, IL-6, TNF-a and MCP-1 was positively correlated with Gensini scores (r=0.533, P<0.001; r=0.549, P<
0.001; r=0.621, P<0.001; r=0.263, P=0.027; r=0.264, P=0.026).

IL-6 and VCAM-1 respectively (r=0.565, P<0.001; r=0.474, P<0.001).
and inflammatory factors and adhesion factors (P>0.05).

Serum EphA2 was positively correlated with

There was no correlation between PGRN
Serum PGRN and EphA2 were positively correlated with myo-
cardial injury markers (P<0.05). Conclusions This study supports that EphA2 is involved in the process of endo-

thelial inflammation in the acute stage of plaque injury from a clinical perspective, and suggests that EphA2 and PGRN may

be potential targets to intervene in endothelial inflammation and predict the progression of atherosclerotic lesions.
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AR B K9 ( coronary artery disease, CAD) J&
PR TR E I EEEN . shkosreaEf
JEGIE CAD R XUANSNE Bl kB 55 2 Fh B 2 R
AR R Bl o R A A e R AR Ry — A
BT R, BARKINESE  (HEE AT RE AL 13 A
FRSE | KA SAEVE B Dk o A T8 L SXE R 281 i A I
FEEMERER B IKZE B AE (acute coronary syndrome,
ACS) " fiEIE, 2019 AECHE AR TR Bl kLR A AL T
FRAITIE B ) H5 CAD 20 ACS R4 TR 3 bk 23
A ( chronic coronary syndrome, CCS) P*/ | ACS J&
TR B IR FERE AL i i) FRR M2 — H N )
RERREAT | S FIGE 2% DDA DG . 1 P B2 ) B e 1
R AR 2 285 B 0 7 R 28 S R O 240 L IA) 1 1 ek B 3
SV TR B8 2| - W T A e | IRA 5 e Y |
ffi3Z A& A2 (erythropoietin-producing hepatocellular re-
ceptor A2, EphA2) Wik R A T AR ( progranulin,
PGRN) AT REZ: 5 115 5l ok o83 8 B 1k 1A B2 % SiE AT
Bk ™ . am EphA2 Z A AT ApoE™ /N
Bk ot B I Ak e AR YRR B R R ES . T B,
PGRN™"ApoE™ /INE5 Apo E7/NEAH HE & A ™ E
(BRI RERE AL AE O T i, AR T IR A
CAD /B 1% EphA2 \PGRN 15 Py Bz 4 4 K 6 bt 41
TZ A5Gk

1 E\ERFFE
1.1 #MRIFH

KAREZMNTI G EERFWMEFLEK
o YRRy CAD B, R R RN 2020 £ 1 A—12
Ho NBArvE . E8 4 40 ~85 % 2 16, 47 & W 3 Bk
EHAMEH, Hrik QU6 NA K &ML E

acute coronary syndrome;

progranulin

endothelial inflammatory; adhesion factors; erythro-

WK BRI L B2 Q@ AT o B
FORMEIR EEE B A R RRR AR,
@I 3 MABEBS A FASESR A ;@D 1 A
ABERERS A% &4 @k H5
ML WREhLhEE, AARERERNFW
BRLERBEER2ME, AFEENEHRE
miRI T R EEmERES,
1.2 IieREEW S

BERAODFEEMDITIEE, ks MAH £
B ORFEOH HHERR FAIEMAY, BRLE
REEERAZRKRERERRD MER M LR E
o B AR K B, o AL AR AR R R
i 44 K BT 4A ( N-terminal pro-brain natriuretic peptide,
NT-proBNP) .o JLAL#5 & & T ( cardiac troponin T,
¢TnT) . & % C K & A (high sensitivity C-reactive
protein, hs-CRP ) | AL B 1% B¢ [E] T B MB ( creatine
kinase isoenzyme-MB, CK-MB) , it % Gensini i 4
DA RER SRR ERE A 4
M, Gensini F#20% TH A ME P X FHZF0(FN
R IAFRE T o A ACE F I L X BBy A R F
FEMEEMM, RE I AL, TR R KA
0.5.1,1.5.2.5,5.0, "EREFLHATHBRA K
REWERE 2t 44 32,16 8.4 .2 Fn 1, 5 4t
Fz 100% 99% 90% 75% 50% *1 25% Wy 5%
1.3 BEARRE

ANRRBER, RERXEEH M # ki 5 mL,
A AR T 4 °C 3 000 r/min F & 10 min, K & F
R E 2 mL EP £ #,-80 CHEF,
1.4 EphA2 PGRN F0E fth 40 A B F 7k F A9 E

A R E Bk %k R K 52 (enzyme
linked immunosorbent assay, ELISA ) i 7| & ( PGRN
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ELISA & % & % R&D Systems 7= & , EphA2 ELISA
& 7l & 4 RayBiotech 7= &), R AE U H F Z Rl &
EphA2 #2 PGRN A& -F, B /&3 % H F o(tumor nec-
rosis factor-at, TNF-a) | F 28 J /> % 6 (interleukin-6,
IL-6) .y T3t % (interferon-y, IFN-y) | & 48 Ji A~ % 2
(interleukin-2,1L-2) | ¥ #% % j7, # {t. % & 1( monocyte
chemotactic protein-1, MCP-1) i % %8 f8 %6 It 2 F 1
(vascular cell adhesion molecule-1, VCAM-1) 7 48 Al
[l %5 Mt 2 F 1 (intercellular adhesion molecule-1,
ICAM-1) #& i R&D 72 & i & 4 FF 7 I 4 1K &
Luminex % H FA MK A &M 2 (KA &EHE LE
T 4 A A A B A IR A B E FL) ,450 nm 4L
£ 0D 1A,
1.5 FHitELSH

KA IBM SPSS 22.0 247, 2% & & LU
BE LR, XA R T AR K Fisher” s 15 # 10 5
Mt zER, EETEN vxs P LHE (T
%) % 7~ , K A Shapiro-Wilk £ 36 3% & IE A& M, £ &
EAQANESE LT ERABIIFR L RRR T £ 4
e, & Mk A 2 A 04 36 89 Mann-Whitney U £
¥ KA %K # TAEHFAE (receiver operating charac-
teristic, ROC ) ty £ 4~ 47 Ft Ml 48 47 xf ACS &9 7l 4
B, #HK M % A Spearman 2 Pearson 8 X 2 #7
P<0.05 H =rH G FE X,

2 & R

2.1 BL&BTBLE

—ILINA 73 Bl M 54 0, Lotk 19 ] 4
W (64.3+11.0) %, ACS 41 CCS ZH N 2445 1E I
FERNZR 2 RGE T :  L(P>0.05) , ACS ¥
HOAIK 2% B 5 £ 1 (low density lipoprotein, LDL) 7K
=T CCS 4 (P<0.01) . fEGIF 255, ACS
2H 1A 55 5K K B il 0 1 5 ( angiotensin-converting
enzyme inhibitor, ACEI) /Ifil & & 7K & 32 1K 4 1t 7
(angiotensin receptor antagonist, ARB) FI{lL7T 22454
i FH H 55 T CCS 4 (P<0.05;% 1),
2.2 BRIPEFMOREBFRERFR

ACS 2 Gensini 743 J& CCS 211 11.3 % (P<
0.001), ACS & = LI E R FEE L CCS 4™
L, DR AR R ACS H 25O = IR IIR
12 (left ventricular end-systolic diameter, LVESD) &
[8] P J& )& (interventricular septal thickness, IVST ) %%
CCS H T+ 6.7% .10.0% (P<0.05) , A0 % 4 il
I8 (left ventricular ejection fraction, LVEF) # CCS

ZHIAAK 15. 4% (P<0.001;%2)

R 1. ACS 5 CCS AELFHE e BERMIWERELLE
Table 1. Comparison of baseline characteristics,
risk factors, and laboratory tests between

ACS group and CCS group

5iH CCS 41 ACS 41
(n=36) (n=37)

B/ IBI(%) ] 23(63.8) 31(83.8) 0.065

Ry % 62.8+10.4  65.8x11.6 0.252

BMI/ (kg/m*) 24.6%3.6 25.1+3.2  0.520

O I AR

fER RN ZE/ [ B(% ) ]

1R IR 21(58.3) 22(59.5)  1.000

W5 PRI 8(22.2) 14(37.8)  0.203

2 KA 11(30.6) 19(51.4)  0.097

el 5(13.9) 5(13.5)  1.000

SHE KA

MLLEA/ (g/L) 134.7+16.1  134.9+17.2 0.893

HbAlc/% 5.8(5.5,6.1)5.5(5.4,5.7) 0.233

PRIR/ (wmol/L) 325.4+77.7 358.3x108.5 0.146

BUN/(mg/dL) 5.7+1.2 5.6x1.7  0.872

eCRY [l (min - 1.75 ') | (82.807,‘9(2.0) (64.703,'707.5) 0.427

LDL/( mg/dL) 69.3£27.9  94.2%31.4 0.001

FHEGEDL/ [ (% ) ]

B MR

0 4(11.1) 0(0) 0.059

1 F 27(75.0) 27(73.0)

2 Fb 5(13.9) 10(27.0)
ACEI/ARB 13(36.1) 22(59.5) 0.046
Al 11(30.6) 13(35.1) 0.677
fibiT2& 32(88.9) 37(100)  0.037
B 2 1A BH i 1) 22(61.1) 19(51.4)  0.401
42 EE] 3(8.3) 9(24.3)  0.065

. BMI: {4 57 8 %0 ; HbAlc: B 1k 1 £T 2 11 ; BUN . Il JR R &
eGFR A3 1B /NER I 1 3

2.3 EphA2 PGRN #1E it 4 i & F 7K F K AL 35
GtREW KL

ACS 4 EphA2 /KF-45 CCS T+ 6.3 fi5(P<
0.001), BLAh,ACS AT TNF-a IL-6 F1 VCAM-1
K4 CCS 44 T 5 37. 9% .500. 0% 196. 6%
(P<0.01), ACS 4 Ifil7& PGRN ICAM-1 MCP-1 /K
S R T CCS 4 H2E R RG24 L (P>0.05)
ACS B35 890 WLFE 15 AR & %) NT-proBNP | ¢TnT
hs-CRP ,CK-MB 7K F-#¢ CCS 44 43 % T+ 15 £% .
161 1% .13 £ 2. 5 1% (P<0.001;% 3) .
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2. ACSA5 CCSs ABFBKIEXMOPBEREERILE
Table 2. Comparison of coronary angiography and echocardiography results between ACS group and CCS group

IiH CCS 4 (n=36) ACS H(n=37) P

SR B kB 7 AR LAD/% 20.0(0,40.0) 80.0(40.0,100.0) <0.001
CX/% 0(0,10.0) 30.0(0,80.0) 0.001
RCA/% 0(0,10.0) 90.0(30.0,100.0) <0.001
Gensini PF43/ 43 4.25(1.25,7.5) 48.0(32.0,82.0) <0.001

L Bl AORD/mm 33.3+2.7 34.0+2.8 0.131
LAD/mm 39.0+3.3 37.8%4.7 0.375
LVEDD/mm 46.0(43.5,49.5) 49.0(44.0,51.0) 0.422
LVESD/mm 30.0(28.0,31.0) 32.0(29.0,35.0) 0.017
IVST/mm 10.0(9.0,11.0) 11.0(10.0,12.0) 0.001
LVWP/mm 10.0(9.0,10.0) 10.0(9.0,10.0) 0.114
PASP/mmHg 32.0(30.0,35.0) 32.0(30.0,34.0) 0.568
LVEF/% 65.0(64.0,67.0) 55.0(49.0,60.0) <0. 001

T LAD: ZERT I 32 CX: [BUHESZ s RCA - A7 AR Bk ; AORD . B IKAR B N A2 LAD : 260 5 IN A2 s LVWP : 6.0 5 Ji BE JEEJEE 5 PASP . i 3 ik die

% 3. ACS 445 CCS 4 EphA2 PGRN F0E i 28 i & F 7Kk T R 0 AL 5 AR 25 4 7K T EL 8.
Table 3. Comparison of EphA2, PGRN, other cytokines and myocardial injury markers between ACS group and CCS group

i H CCS #H(n=36) ACS #H(n=37) P

PGRN/ (pg/L) 41.9(31.2,50.6) 44.1(40.4,55.4) 0.051
EphA2/(ng/L) 34.9(22.9,88.3) 256.0(173.2,375.0) <0.001
TNF-o/ (ng/L) 6.6(5.4,9.7) 9.1(7.0,12.2) 0.008
IL-6/(ng/L) 1.1(0.8,1.4) 6.6(5.0,12.1) <0.001
MCP-1/(ng/L) 218.4(173.8,286.2) 283.0(249.0,371.9) 0.063
VCAM-1/( pg/L) 755.1(520.2,1002.8) 2239.4(1188.7,3116.9) <0.001
ICAM-1/( pg/L) 336.6(270.7,452.7) 427.3(288.1,621.3) 0.125
NT-proBNP/ ( pg/L) 51.7(34.1,135.1) 846.9(323.3,2185.5) <0.001
¢TnT/(pe/L) 0.007(0.006,0.010) 1.14(0.45,5.43) <0.001
hs-CRP/ (mg/L) 0.60(0.30,0.90) 8.65(4.65,27.15) <0.001
CK-MB/(U/L) 15.0(13.0,16.0) 52.0(20.0,133.5) <0.001

1 TL-2 A1 TFN-y 72 A 3 509 LA_E AR T S R AG T R | et S AR A i

2.4 & EphA2 PGRN, R¥E B F 1 %4 Mt B F x¢
ACS B9FN &

PAIMYE EphA2 \[PGRN | 4 4E K+ Rk B B+ 4
frgn s m 22 il ROC M4k, 45 5 WoR, i EphA2 |
PGRN Tiiilll ACS B9 i £~ Ifii # (area under curve,
AUC) 439114 0. 932(95% CI:0. 870 ~0.994) 0. 646
(95% CI.0.514 ~0.779) , #WH{E 5370 146.7 ng/L,
33.4 pe/LFRR R 94. 4% 41. 7% , REGE 5
1k 84.8% 97.0% , TNF-o \IL-6 MCP-1 VCAM-1
HICAM-1 FUil ACS f9 AUC 43514 0. 689 .0. 926 .

0. 654 .0. 861 F10. 620, ot 1L-6 VCAM-1 445 5 i
S 91.7% (91.7% , R 8L 73 5 N 90.9%
75.8% , ¥ Wi 2 B A 2.9 ng/L. 1261.4 pe/L
(K1),
2.5 EphA2 PGRN 5EHMstRAIHE KSR
SRR A B 1L EphA2 [PGRN 5 & 4E K 1 il
RHBHEE O LA 5 45 75 4 | Gensini P43 3E 17 4H 56
PEOM BT, 45 B BN, Il T EphA2 5 1L-6 . VCAM-1 .
PGRN S IEAH (r=0.565,P<0.001;r=0.474,P<
0.001;r=0.281,P<0.05) ,{H PGRN 54 4 4E K F
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FNZERH P FICAH M (P>0.05) o il EphA2 5.0
WL G kR 4 NT-proBNP . ¢TnT . hs-CRP .CK-MB
B EIEME (r 5k 0.685,0.710,0.462
0.653,P <0.001), Iil# PGRN 4 NT-proBNP
¢TnT ,CK-MB & 1EAH X (r 435124 0.247 ,0.279 ,
0.307,P<0.05) , BL4h, iM% EphA2 5 Gensini 7143
EIEAZE(r=0.533,P<0.001 ;% 4 FIK 2) .

1.0 ﬁ 1 7
g
0.8F ’ g
0.6-
i /L
ﬁ / —PGRN
Y 04l —EphA2
: y — TNF-«
/ IL-6
MCP-1
0.2H VCAM-1
') ICAM-1
—5E%
0 | | | | |
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1-%5RE
& 1. 1% EphA2 PGRN, & fEEFF1
TR A F3F ACS BTN MME
Figure 1. Predictive value of serum EphA2, PGRN,

inflammatory factors and adhesion factors on ACS

% 4. EphA2 PGRN 5 E fiigtreut8 X 53 1
Table 4. Correlation of EphA2, PGRN and other indicators

PGRN/ (pg/L) EphA2/(ng/L)
UH
r P r P
TNF-o/ (ng/L) 0.036 0.768 0.123 0.316
IL-6/(ng/L) 0.162 0.177 0.565 <0.001
MCP-1/(ng/L) -0.214 0.073  0.039 0.752
VCAM-1/(pg/L) 0.175 0.144 0.474 <0.001
ICAM-1/(ng/L) 0.065 0.592 -0.018 0.882
NT-proBNP/(png/L) 0.247  0.035 0.685 <0.001
c¢TnT/(pg/L) 0.279 0.017 0.710 <0.001
hs-CRP/(mg/L) 0.184 0.119 0.462 <0.001
CK-MB/(U/L) 0.307 0.008 0.653 <0.001
EphA2/(ng/L) 0.281 0.018 — —
Gensini PE43/ 53 0.091 0.443 0.533 <0.001
=" R EER

2.6 RIEEFFRHFMEFSONBRGIREDEIHE
X4

L7 TNF-a 5 NT-proBNP , ¢TnT  hs-CRP £ 1F
K (P<0.05) , IfiL i 1L-6 . VCAM-1 5 NT-proBNP
¢TnT hs-CRP } CK-MB % IE#f 5 ( P<0.001 ), 1
ICAM-1 MCP-1 5.0 bR A s AH G (P>
0.05), Iy VCAM-1.1L-6 , TNF-a }2 MCP-1 ¥ 5
Gensini FR3 5 TFAH G (P<0. 05 8 P<0.001;3 5) .

&5, RERFIFMEFKFESOUBRGIREMAIE R

Table 5. Correlation between inflammatory factors, adhesion factors and myocardial injury markers

: TNF-o/ (ng/L) IL-6/(ng/L) MCP-1/(ng/L)  VCAM-1/(pg/L)  ICAM-1/( pg/L)
o r P r P r P y P r P
NT-proBNP/(pg/L)  0.248  <0.05  0.636 <0.001 0.025 >0.05 0.604 <0.001 0.047  >0.05
Tl (pg/L) 0.255 <0.05 0.767 <0.001 0.113 >0.05 0.612 <0.001 0.049  >0.05
hs-CRP/(mg/L) 0.335  <0.01 0.726 <0.001 0.205 >0.05 0.582 <0.001 0.228  >0.05
CK-MB/(U/L) 0.103  >0.05 0.629 <0.001 0.100 >0.05 0.451 <0.001 -0.055 >0.05
Gensini P43/ 4} 0.263  <0.05 0.621 <0.001 0.264 <0.05 0.549 <0.001 0.157  >0.05

3w #

AUESE R, S KA FERE AL P 22 BT PRS0 |
KA JR A N JAE PRI 14 LR R J 5 e A A T
TR 53 i A S0 2 18] AN 45 061200 X 3l fik
PORERE AL SR D, B 301/ 5 BB A R S R 2 i A
JFU/ AR A T L % e T WG 0/ e 5 Bl T
WL, GRAEAE B koo A A A 1) e A i J v L 3 B B 1Y
VR, Z2 P9 AE N5 T A1 g 3 Jk ok A B A AH OG0 1

B G TN AR AR AR BE ST ST T 0 B
EphA2 PGRN | P B 4 E K F1 6 B R 2 a5 1 22
S K A SN S5 & B ACS ZHIM3% EphA2 K48
CCS #HTFwr . R, X T 2 56 i 1) ( B B il
4 AT ) , EphA2 ik T+, Xt 18 1 R oE
GE Mz J8Y7 AN 7 SR R e
% IR ) EphA2 IR Z W FEAL, X 47~ EphA2
FIRES I PR % 0O eSS A0 4R AR 2S00, T FH 42
7~ CAD AR e B Bt
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Figure 2. Scatter diagram of correlations between EphA2, PGRN and other indicators
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