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B E.B8 RTINS B I NS 8 1 (ADAMTS ) TP Sz 240 B 5 S 207 - 1 (ESM- 1) 7K 5 e i M 4 v (19) #8
B S KBE S BT A TR R A DG . 3R WUBUME A HT 20194F 1 H % 2023 4F 2 H 1EHT & 522 55— IR B2 B liIA 1) 124451
IS FE I R R (LR AL ), [] b8 BT o A A Ak R 119 124 274 AR S Dy ok B . R FH R S 28 T 4G I 1M 37 ADAMTS 1l ESM-1 7K
o TR IR S ARG IS HT LT ADAMTS1 A ESM-1 7K~ 5 2008 Bk BEHCRRIE A AR SCH: o i3 2 B F Logistic MIFAAIPEAL 1S
B BUSh Ik B etk o R B A8 B s e A 3R SR 2 A R VR R AE (ROC) il 48 K it 48 F AR (AUC) PPA% 1. 7 ADAMTS1 Al
ESM-1 /KSR fig. 6% IR H LT ADAMTS1 I ESM-1 7K -2 1 T X B4 (P<0.05) o 5880 ik CBESR LA H , B
PEREHZH FIASER 2 BEHLAH (825 113 ADAMTS1 1 ESM-1 7K P53 b I+ (P<0.05) , AHIGHESHT S/ | 1L ADAMTS1 Fl ESM-1 7K F
55 5 Bk R Sl iR AL 35 B IE AT 56 (P<0.05) . ADAMTS1 FI ESM-1 42 IS B3 S bk A8 A 52 M N 3 (P<0.05) o Ifil 7 ADAMTSI
ESM-1 S BRA12 W7 1S 583 S sh ik BEb M JR 9 AUC 23514 0.759 .0.786 .0.873 , 5 FHLEE 4351 4 65.45% .80.00% . 74.55% , 45 57 & 43
JE82.61%.73.91% .93.48% , — HEWAN T4 H SIS W (P<0.05) . I3 ADAMTST ESM-1 K IEA 2 1S 5835 #18h kosk 78 T2 18 1Y
AUC 3514 0.755.0.804 ,0.873 , R L4351 1 87.10% .67.74% . 80.64% , 553 FE 43 il J 60.78% . 84.31% .90.20% , —F BEA L Wil
F M2 (P<0.05) . £5i8 1S UK LTS ADAMTS1 A ESM-1 /KT , 15 TS #8 3% 20 30 ik ok R sh bk i Ak 52 IR ARG , LR B4l
BRI DA 82 S0 KT e 50 5 e 7 et (4 il D e
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Abstract:  Objective To investigate the correlation of the serum levels of a disintegrin and metalloproteinase with
thrombospondin 1 (ADAMTS1) and endothelial cell-specific molecule-1 (ESM-1) with the nature and stenosis degree of

carotid artery plaque in patients with ischemic stroke (IS). Methods A retrospective analysis was performed for the
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clinical data of 124 IS patients who were admitted to The First Affiliated Hospital of Xinxiang Medical College from January
2019 to February 2023 (observation group) , and 124 healthy volunteers who underwent physical examination in the
hospital were enrolled as control group. ELISA was used to measure the serum levels of ADAMTS1 and ESM-1. Spearman
rank correlation analysis was used to investigate the correlation of the serum levels of ADAMTS1 and ESM -1 with the
characteristics of carotid plaque. Multivariate logistic regression analysis was used to identify the influencing factors for the
nature and stenosis degree of carotid plaque in IS patients. Receiver operating characteristic (ROC) curve and the area
under the ROC curve (AUC) were used to assess the diagnostic performance of the serum levels of ADAMTS1 and ESM-1.
Results  The observation group had significantly higher serum levels of ADAMTS1 and ESM-1 than the control group
(P<0.05). Compared with the group without carotid artery plaques, the stable plaque group and the unstable plaque group
had gradual increases in the serum levels of ADAMTS1 and ESM-1 (P<0.05). The correlation analysis showed that the
serum levels of ADAMTS1 and ESM-1 were positively correlated with carotid arteriosclerosis (P<0.05). ADAMTS1 and
ESM -1 were influencing factors for carotid artery lesions in IS patients (P<0.05). The serum levels of ADAMTS1 and
ESM-1 alone or in combination had an AUC of 0.759, 0.786, and 0.873, respectively, in diagnosing the nature of carotid
plaque in IS patients, with a sensitivity of 65.45%, 80.00%, and 74.55%, respectively, and a specificity of 82.61%,
73.91%, and 93.48%, respectively, and the combination of the two indicators had a significantly better diagnostic
performance than each indicator alone (P<0.05). The serum levels of ADAMTS1 and ESM-1 alone or in combination had an
AUC of 0.755, 0.804, and 0.873, respectively, in determining the degree of carotid stenosis in IS patients, with a
sensitivity of 87.10%, 67.74%, and 80.64%, respectively, and a specificity of 60.78%, 84.31%, and 90.20%,
respectively, and the combination of the two indicators had a significantly better diagnostic performance than each indicator
alone (P<0.05). Conclusions There are increases in the serum levels of ADAMTS1 and ESM-1 in IS patients, which are
positively correlated with the nature and stenosis degree of carotid artery plaque, and the combination of these two
indicators can be used as an auxiliary indicator for evaluating the nature and stenosis degree of carotid artery plaque in
patients with IS.

Keywords: ischemic stroke; nature of carotid artery plaque; stenosis degree; a disintegrin and metalloproteinase with

thrombospondin 1; endothelial cell-specific molecule-1
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Jiki 26 (ischemic stroke, 1S) N B2 IS AYHZ .0
9o [R5 i A Bl ok R A SR B T B B T B AR G, 2
50% R Bl S & . F B RTITG R 1 5= A5 304
N R NN IRT R T o 7/ B Y e N 3l 1WA O I 4
H1(a disintegrin and metalloprotease 1, ADAMTS1 ) —
TR0 A A0 AR LG, 75 &% B A AL A 7 T A A B
VER . ABFSE SR , ADAMTS T 767609 2R 2 I 35 vh ik
Tt HL5 5k 20 kS SRR s PEAR OC™ o (ELAE i 105
w55 SN DK R P B e A A R A O Ik i R B . N
B2 20 4 554 43 F-- 1 (endothelial cell specific molecule-1,
ESM- 1) —Bl N JRIESR RS . WFE 4B, ESM-1 78 Stk
AR BE S5 7 I35 TP KT T i (H 0 R DL 5 35080 ik ke e
T M R P B M OCHE () R G5 . ADAMTSI HI
ESM-1 25738 i a4 1l A FE B 98 A B L B il A8 A B B g
2 5 ) IR RERE AL s BT B HE I T35 AT B B R S e 1S
SR S PR BESE BT N e A R . ST H A E N A k=
T 35K T o 35 P R S TEA 1S S8 3 30 50 ko A2 (R AR
ABIESE 15 A8 50 B 1S 8K I ADAMTS1 A1 ESM-17K

S R R 22 5 T VAR 1S 2835 1 2508 Jok Bt B Jo R e A
PR AR HE AT REME
1 BRE55E
1.1 HEIEK

WL 53 BT 2019 4F 1 7 5 20234 2 H i & B2 B 5
— B R B IR B 124 19 TS JR 3 B R Bk (R84
Ivi Fsf 3 B2 B A G R BRE 114 124 4 75 B8 1 A o) AL

WS : OFFA IR 1 CT IS Bz Wibsife ', Zat
Sk BT BAUAZ 1% (computed tomography, CT) (#ZILHR
1% (magnetic resonance imaging, MR 112 ; @ & Ik
IR B BE<24 hs QINHITIREIE #

HEBRARE : DG I H B S22 5295 1 IR 2R GEAH EHE
Wi s @I 3N A PR e il 25 O ds B A &
KIE ; DI IR FERAE 5

ABFFE LB S B B o — B s B g B2 2 A PR R B
At E(HIEHE S : 20230617)
1.2 MRAE
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B WrA CRIIIE B BRI, 895 DC-75) 4514 J8 5 50 ik 43
A, I 451 30 ik N I T )2 2 B (intima - media thickness,
IMT) o AR I i 2 o o A8 P A A 8 S T 2 Wb
W Y FBKIMT>1.5 mm B BEHIE L7 . MR A2 Wi 2
FBE ISR o 3™ JE B A (27 1)) e E PEBE
HeeH (42 1)) FUARTE € BEHA (55 491)) o
1.2.2 #HMKERALS

MR A it FH A 56 i R P 550 30 Jok P9 B 90 3% 3K 38 (north
american  symptomatic  carotid endarterectomy  trial,
NASCET) #13k 8 32 8h fk 5 CT Il 4 15 5% (CT angiography,
CTA) AL SIS B DA L

AR CTA Ko A ik # b, A 1A S ORI 3
Incivise CT, X Hb 0 Ay id H W B 97 ( o ) A BRA Wl 2R
75 H R L R 320 mg/mL, B SG A FHE AN R Sk
AT ey o DAV 3] it T A Ao, J2 5RO 3 mm, FL TR
BN 120 KV, S EE B ) 300 mAs, P45 AR S
FNE DU A R B, XS HE R B 3.5 mL/s X LE
FITE PSS AT R A%, A U
AT A

AR 25 G 1S FR 7 i s A (42 1), A R
<50%) AR AR (51 6], BRAEREE 50%~69% ) FI L[
PeAE 2 (3161, BRAE AR 70%~99% )
1.2.3  MLE M Fe 5F B 40 e 75 ADAMTS1 Fe ESM-1 K -F
M

IMARERAETT S  WARLHAEABE 24 h A 0 HEZE 763 FLAAK
Rz BRI S MR DK 1L 3 mL, 7 45 580250 L (3 500 r/min)

ABFE 15 min AR5 EIER IR LVETRTFI

R FH Tt BBG 67 28 W o 125 (enzyme-linked immunosorbent
assay, ELISA) il 1Ml i ADAMTS1 1 ESM -1 7K 3 ,
ADAMTST K357 65 W [ 2 0035 Sz 7 AE M R A BR 2
F), ESM-1 R G 11 s AR 8 AE ) TR A BRZA WD
53 R v L CRf B Ik B b o i ) R e RS AL (7
TREAS ) Fn2s (1 BEFL (UM i) o BEFLIMAJKR 9 M
LR TE 450 nm AN E 2 FLIY G EE
1.3 Sit¥EHE

K SPSS 22.0 #4755 43 1 o £ A B A Hor
ZEFF MR GORE LI R bR 22 (0 + 5) 3R, 2 4 A) Fo A
KB ¢ K 5, 22 4 I b AR FH B R Ry 22 0 i, ik —
P LR SNK-g K56 o 076 R L BSR4 %
[n(%) 1327 , AR LR FH xR 30 . 8 M Je R 2 4 2
AHIEA3 AT L3 ADAMTS1 1 ESM-1 7K - 15 £ 3 fik B B
Jo K B A AR (A AH S o it 2 I F Logistic B A 7Y
TEA S50 0 Bk B B 1 5 B B A R IS R R . SR Z IR
H P AE B AE i 25 (receiver operator characteristic curves,
ROC) ¥FA IfiL 75 ADAMTS 1 Fl1 ESM-1 7K -5 - 25 3y fik St B
PR KRB R EE 2 i (6 . P<0.05 8 22 5 A Ge it 2
2 BR
2.1 WERZAFAXS R L IGR B #H AT P 3R

UL R Bk B 22 3 RG24 8 S, A T T
PE(P>0.05), W1,

F1 WEAMNRANGKH R L

Eisk o x+ B0 (n=124) YL (n=124) AR PAL

DEZ

5 HE[n(%)] 64(51.6) 66(53.2) 0. 065 0. 799

St [n(%)] 60(48. 4) 58(46.8)
T FEIY (2 xs) 65. 64+2.29 65.78+2. 89 0.423 0.673
A2 h; (x + 5) - 5.56+1.17 - -
BMI/(kg/m*) 5 (x + s5) 23.56+1.38 23.45+1. 46 0.610 0.543
BB % [n(%))] 58(46.8) 56(45.2) 0. 065 0.799
AR X n(%)] 54(43.6) 58(46.8) 0.261 0.610
ZHE KF

% 5 B VLT [n(%)] 75(60.5) 77(62.1) 0. 068 0.794

X BV E[n(%)] 49(39.5) 47(37.9)

VE:BMI=AAE45 4,

2.2 WZRAFNNTERA M F ADAMTS1 #1 ESM-1 7K F #
b

WS 2H 3% 175 ADAMTS1 1 ESM-1 7K -4 % IR 4H
THE (P<0.05), 2.

2.3 AEEzh Ak B B A ADAMTS1 #1 ESM-1
KEH LI

55 300 ok JC B B 4 A LL , AR 1 B e 4RO B B
o2l B35 1% ADAMTS1 H1 ESM-1 7K -3 7185 (P<0.05) .
HART e B = A E e BE 24 (P<0.05) o W3 3.
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R2 WWAMEADAMTSIFIESM-1KFEHLLER  (x +5) *4 AEFMBAREEREBEHNMEFADAMTS1 #1 ESM-17kF
3 Bl ADAMTS/(pg/mL) ESM-1/(mg/mL) Mt (x5
MLELLA 124 123. 16+25. 76 2.930. 78 21 %) #l4  ADAMTS1/(png/mL) ESM-1/(mg/mL)
*t 848 124 45.13+12. 04 1. 0420. 24 =Y 3 Y21 42 97. 1426. 32 2.02+0. 59
i1 30. 558 25.789 bR 4 51 128. 9828, 24° 2.98x0. 89"
P1E <0. 001 <0. 001 TEREN 31 148. 84+29. 56 4.09+1. 18"
& : ADAMTS1=4" 8 Ik 854 s MUELR 358 15 ESM-1= 1 i 2m i 5 FiL 32.402 48. 464
BAYTF-1. PAE <0.001 <0. 001

#x3 TREFShBRERME R B E R IMF ADAMTS1 1 ESM-1 7K

BILEE:  (x x5)
2053 %  ADAMTS1/(pg/mL) ESM-1/(mg/mL)
T BEH 4 27 88.21+26. 96 1. 93+0. 46
AE B A 42 115. 13+29. 04* 2. 65+0. 47
TRAEE BEH 4 55 146. 45+38. 56™ 3. 64+0. 85"
FA4 29. 635 65.519
PAE <0. 001 <0. 001

& : ADAMTS1=4 /& Ak B 4 o /) AR BB B & 1; ESM-1= 1A i 4m i 4%
FME AT -1, ah B REHLILI P<0.05;b H 5% sk 4 b5
P<0.05,

2.4 AREIFMBHBKEEEEE B E M E ADAMTS1 1
ESM-1 7K F B b 57

5351 3 Jik A B B A5 ZHF B R RE B AR 4 RN R R A
ZH A4 I ADAMTS1 H1ESM-1 /KF-FH 85 (P<0.05) , H %
A T R AL (P<0.05) , W3 4,
2.5 ISEZEMF ADAMTS1 #1 ESM-1 7k F 5 35 % Bk 4
FERE{L BOHE K

IML3E ADAMTS1 7K -5 1S #8325 AN [F] M J5 114 551 3 Jok B
B ELIEANSE (r=0.536, P<0.05) ; 5 50 ikope A5 FL 8 5 IE A
X (r=0.518,P<0.05) . L7 ESM-1 /K15 1S 5 A [ 1
T B 5 B Bk BEER 2 A AH 2 (r=0.578, P<0.05) ; 5 5 sl ksl
ZE TR B IE A (r,=0.604, P<0.05) .
2.6 ISEEFFNFRER S EE Logistic B 7547

FERSIE AR PRI s PR s KR/ R 2

JE : ADAMTS 1 =4 & Bk B4 o N AR BB & 8 13 ESM-1= 1 % 28 JiL 4% 7
PyF-1, ahBEEREMILE,P0.05;b A5 F EREHE
%, P<0.05,

Y s KSR A R RS LIS B S sl o AR
(=0, &=1) F KA, LLlL7E ADAMTS1 il ESM-1 /K-
g H AR, AT 2 I K Logistic [F1H 43 Hr , 45 % BoR
ADAMTS1 Fll ESM-1 24 1S F8 & 291 )y Jik Jos A% 1) 52 i R 3% o
WS,

R*5 IS BETFBKE TR S E = Logistic B34 #7

Wald y*

¥ B1i SE1L . P{E  ORAL 95%CI
ADAMTS1 0.766 0.349  4.813 0.028 2.152 1.085~4.267
ESM-1 1.190 0.339 12.343 <0.001 3.286 1.692~6.383
" -4.218 0.418 101.820 <0.001 0.015 -

VE : ADAMTS =4 /& Bk B A fn AR R & @ 1 ESM-1= 1 i 4 i 4% 5
ST -1,

2.7 M5 ADAMTS1 71 ESM-1 7k 3 3 5 5h Bk BE SR 14 R
KIS BT E

FE TCHEH=0, Fa 5 BB =1 JE17 ROC Bk 70 #r , 25
JL IR, IS ADAMTS1 H1 ESM-1 1564512 K 25 3 Jik B B 1
Bt T4 H 2 (P<0.05) , ik 6.

FE SURRE BEH =0, ANE3 € BEHe=1 £ 4T ROC i £k 53
Br, 45 B R, L35 ADAMTS1 # ESM-1 3412 16 2 50 ik
BEHCHE R T 45 A B2 T (P<0.05) , L3R 7

Fz6 I ADAMTS1 #1 ESM-1/K Fi2 B sizh Bk DA LR RBUMNE (DR vs FREBIIRA)
TF AUC A& AR 95%CI R % HFEI% RS R
ADAMTS1 0. 853 101. 86 wg/mL 0.750~0. 926 77.78 88. 89 0. 667
ESM-1 0. 882 2. 19 mg/mL 0.785~0. 946 88. 09 70. 37 0.593
ZERE 0. 949 - 0. 870~0. 987 93.33 85.19 0.785
JEADAMTS =4 & Bk B 4 fn AR R R & & 15 ESM-1=R & 2 f4F - F-1; AUC=W & F @47,
7 M5 ADAMTS1 #1 ESM-17K 2B SAZhAK DI RN E (IR EDIRA vs RIEEFIHRA)

TE AUC AR R 95%C1 RHEID % SRR
ADAMTSI1 0.759 140. 64 pg/ml, 0. 664~0. 838 65. 45 82.61 0. 481
ESM-1 0.786 2. 86 mg/mL 0. 693~0. 862 80. 00 73.91 0.539
el 0.873 - 0.792~0. 931 74.55 93. 48 0. 680

32 ADAMTS =4 & Bk B4 e N UBLE B & 15 ESM-1= M ] 2 fass i 4 F-1; AUC=WH & T @42,
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2.8 INiE ADAMTS1 #1 ESM-1 7K EX S zh Bk =12 &
KIS BT &

7B SUR B ZE =0, v BE AR 78 =1 4T ROC it £ 437,
RGN, ML ADAMTS1 A1 ESM-1 BES2 Wi i T 5k 2

Hr(P<0.05), L7 8,

FE SCHEE PR AE =0, T R AE =1 #E4T ROC T 4347,
ZER IR, LT ADAMTS1 A1 ESM-1 M B 42 W i sh ik g
EFEEEPL T HRAi2 M (P<0.05) , L3R 9.

%8 M5 ADAMTS1#1ESM-1/kK FiSiSIzhikIk BIRENNE (BEREHvs FEREH)
¥ AUC AT AE 95%CI R % H 5 E % R T e
ADAMTS1 0.779 107. 18 pg/mL 0. 681~0. 859 82.35 61.90 0. 443
ESM-1 0.838 2.51 mg/mL 0. 747~0. 906 82.35 80.95 0. 633
ZEBA 0. 895 - 0. 814~0. 906 86.27 80. 95 0. 672
JE: ADAMTS =4 & Ik B4 fn /AR BURL & & 15 ESM-1= R & 28 B4F - F-1; AUC= W & F @47,

*9 5 ADAMTS1FAESM-17K FiS Wi Szh ik ERRENME (DEREAvs EEREAR)
¥ AUC AR B A 95%CI REFEN % HFEI%  HEREK
ADAMTSI 0.755 144. 68 wg/ml, 0. 649~0. 842 87. 10 60. 78 0.479
ESM-1 0. 804 3.20 mg/mL 0.703~0. 882 67.74 84.31 0.521
ZHRA 0. 873 - 0.782~0. 936 80. 64 90. 20 0. 708

JE :ADAMTS =4 /& Bk B A AR B R & @ 1 ESM-1=1 % 20 i 45 - F-1; AUC=w & F @A,

3 e

IS ] O I B 28 0 20 sh Wk ok RE s AL 255 | K, 3508
ik B HROAN T B e s R R HLOG B DR 2 T I R
B A RO A 4 S AR R . IRk, TR i 4 T
o 75 0 RIS A TV o T 1 T 1S R 25 39 8l Ik s e s £ ) e
AR FBEHOR S HAA BN 3L,

ADAMTS1 1] LAJE 5 40 i 40 38 53 A1 20 g &1 B 1 09 45
FA RN RE , FH P B 200 L 200 e &0 356 5 o A~ i UL 4 i 5
KU A BFSEHRIE , ADAMTS 1 A 85 J5e J5 968 200 A 1) 34
FE ANk R LA K T RE AT R K 0 e R )
BeAbA R ARBIRST & B, TS 3 LT ADAMTS1 /K P
TE 20 B WK A2 (A [R) 4 2 P 34 77, $78 ADAMTST A g
5518 g S sh kR R A A e

ESM-17E3EREAAF T, EEE DMK Rk  H S8
VFZ2 A 9 4N PR 13, 451000 P 4 A -1 8 ke SR 5K
HF o' ZRRIERZEIG , ESM-1 K435 F T4,
7 ] 7 240 i 7 35 8 o 8405 , I h A5 5 BRI g« A 9%
FEUH  ESM-1 2 5 AT | 1148 PN K D) R R 1 R 3 fik ks A s
Ab 3R AH 56 1 G 2 RAEBR A L T RE SR 1S [ N I T RE R
TR — Pl B A WA G 7 o ok ST B4 w8 B0 JIUAE
SUHY & 5 IS VY B2 D RE A | S E TS M BEHON RS e
WA, O LT ESM-1 /K - %5 5 ok 1T 5 AR i 2 T
TS ARBESEAE R, 1S B LT ESM-1 /K S i T
FEE , HAT S8 BkBES F 3 1Y ESM-1 /K- 5 6 51 30 fik
B B3, A B, ESM-1 7K S B 8 745 B B o =i &8 1
Tk X $E7R ESM-1 AT AE 5 1S 535 1 1 Bz S e B 5 A1 S8 4
HEREA .

A FE LSS ADAMTS1 A1 ESM-1 /K5 1S J & 1)
S h kBB o A B A8 R R 34 R E AR G .l ROC 2k

HE— 2B BT A6 4020 F B9 1L ADAMTS1 Al ESM-1 /K -
Xif TS F8 35 201 Bl Jok B b S R B A5 2 B (42 T 1L, 485
RIR, IMIE ADAMTS1 F1 ESM-1 /K -1 A2 W 1S % 35 5)
Ok B St S R B A8 B B AN LI LT 2 sz e, DA
EERBR, I ADAMTS1 A1 ESM-1 /KSRl BEAL A 1S
HILWIRNRYT VAR MV bR -

AHIFGEAFAE—BE < BEAR 1 DL R 1) 35 B ok 4
)RR ARG I R e, FLRHEA T Z2 g8 0E . hAh AR
5T ARSI E 33T, AL BEUESE ADAMTS1 Il ESM-17KF 5
3180 koI A2 (AR S, JEIR I E B R R A R R
Kah P (FIRKER), IR P ik B IS 4k & R 8.
R R e (8 FH e 2 et R i B P BA B F 5, s 2 M DU e
BYAKVARAL 5 BEH AS P TS 9 DGk, DL AR L
R, UMEF XIS B35 ML ADAMTS1 # ESM-1 7K
-5 551 st ik o AR B L R A S AL RS TR AT o

25 B LIS # 3 I ADAMTS1 H1 ESM-1 7K -7+
=, 5 1S R BN ko R B ik A b S IE A O, HL IfiL i
ADAMTS1 1 ESM-1 7K - 1 B8 i A2 W 1S 58 5 351 8 ik o8
R B0 K A Ak 1 Sl B PR FR s

s % x W
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