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Abstract : Objective To investigate the relationship between serum neutrophil elastase (NE),Sortilin and
carotid atherosclerotic (CAS) plaque in patients with acute cerebral infarction (ACI) and its predictive value
for poor prognosis. Methods A total of 155 patients with ACI admitted to Daxing Teaching Hospital of Cap-
ital Medical University from December 2020 to November 2022 were selected as the study objects. According
to carotid intima-media thickness (IMT), they were divided into normal IMT group., thickened group and
plaque group,and 40 healthy subjects were selected as control group during the same period. The serum levels
of NE and Sortilin in all groups were compared and their correlations with IMT were analyzed. ACI patients
were followed up for 3 months and divided into good prognosis group and poor prognosis group. Serum NE
and Sortilin levels were compared between the two groups. Multivariate Logistic regression was used to ana-
lyze the risk factors of poor prognosis in ACI patients. Receiver operating characteristic (ROC) curve was used

to predict prognosis. Results The levels of serum NE and Sortilin in control group,IMT normal group,thick-
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ened group and plaque group were increased successively (P <C0. 05). Pearson correlation analysis showed that
serum NE and Sortilin levels were positively correlated with IMT (+=0. 509,0. 483, P <{0. 05). The incidence
of poor prognosis in ACI patients was 39. 35%. The proportion of diabetes mellitus,age,admission National
Institutes of Health Stroke Scale (NIHSS) score,low density lipoprotein cholesterol, total cholesterol, fasting
blood glucose, white blood cell count,serum creatinine, NE, uric acid (UA) and Sortilin levels in poor progno-
sis group were higher than those in good prognosis group (P<C0. 05). Multivariate Logistic regression analysis
showed that admission NIHSS score and UA,NE and Sortilin levels were independent risk factors for poor
prognosis in ACI patients (P<C0. 05). ROC curve analysis showed that the area under the curve of serum NE,
Sortilin and UA alone and combined to predict poor prognosis were 0. 695,0. 740,0. 752 and 0. 869, respective-
ly. The combined prediction efficiency of serum NE,Sortilin and UA was higher than that of single detection
of each indicator. Conclusion The increase of serum NE and Sortilin levels in ACI patients is positively corre-

lated with CAS,and is an independent risk factor for poor prognosis in ACI patients. Detection of serum NE

and Sortilin levels could help predict the short-term prognosis of ACI patients.
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TG(mmol/L) 1.784+0.80  1.70£0.75  0.632  0.528
FPG(mmol/L) 6.7241.08  6.06=1.17  3.535  0.001
Hb(g/L) 138.1516.22 133.41+15.36  1.836  0.068
ALB(g/L) 39.5043.91  40.7344.87  1.656  0.100
WBC(X10° /L) 8.1542.13  7.26£2.06  2.593  0.010
Ser(mmol/ L) 90.42416.71 84.65415.32  2.210  0.029
UA(pmol/L) 312.44472.60 280.35+60.71  2.974 0. 003
NE(mg/L) 146.12+25.19 121.93+17.92  6.507 <<0.001
Sortilin(pg/L) 50.584:15.18 33.147£10.27  7.879 <<0.001
2.4 ZHNE Logistic M54 ACT 3 152 A &

SR M B S Z N E Logistic [ BLRL, L)
ACLE WG (KETF 3 A~ H) S AR & AR . 15 A
R=1,05 Rif=0, LAATRSREE 53 Hrd P<<0. 10
FFEARh B AR . RAZ R FIR LT H A &t
%*ﬂ%’]l‘fﬁ 9&% agy —0. 10, a, =0.05, é%%ﬁﬁ'\‘y
ABE NIHSS 141 & UA.NE. Sortilin 7K 2 F 5
ACI BE TG AN R4l 57 & B & (P <<0. 05,0R >
D, WLk 3.

2.5 I UA.NE, Sortilin B8 K BE -4 1 % ACI
BEBE AR BB E  AETiRZ HE Logistic
o] 5 43 A 235 SR, ol 7 JRURS: BF A 1900 B A, DL Log
P=0.014XUA +0.032XNE 0. 061X Sortilin (2
B W BT NTHSS 40 550 Sk 5K A I 19 i $OLHE %
AR . 4T ROC M4 40 . 40 A 45 1R s, i i
NE. Sortilin \UA X 3 48 #r Bl B4 0 HI ) AUC
(95% CI) 4y 5 H 0. 695 (0.413~ 0. 952), 0. 740
(0.526~ 0. 944).,0. 752 (0. 494 ~ 0. 983), 0. 869
(0.758~0. 981) . KA W H AL AL iy 9 I &% fE AR =
AUC K REGE Fe 57 R 0 B 25 8 F & 48 bn S b
. W 2.% 4,

1.0

0.8}

0.6}
1
&
m
0.4}
0.2 I —<—— Sortilin
——— FRAHEER! (Log P)
QEOA HERAR
0.0LF * * : : : : :
0.0 0.2 0.4 0.6 0.8 1.0
1-H5E

miEF UANE.Sortilin B R B & N BHM ACI 2&
MEARRK ROC Hzk

=3 Z[EE Logistic A9 AClEEFENERESR

Eis D [5] 1 E 25  THR { B SE Wald X* P OR 95%CI

ABE NIHSS ¥4 i S HUE R A 0.081 0.022 14.088 <<0. 001 1. 084 1.039~1.132
UA 3% 2 08 R R g A 0.014 0. 007 4.536 0.033 1.014 1.000~1. 028
NE 4 2 B0 R A 0.032 0.010 10. 484 0.001 1.033 1.012~1.053
Sortilin 34 2 BU0E B R g A 0.061 0.016 13.856 <<0. 001 1.063 1.030~1.097

x4 & UANE.Sortilin B R EBE&N A ACI B& RS R A BN M &

&b AUC95%CI) ARG FHE REE S RS R e
UA 0.695(0. 413~0.952) 295 pmol/L 0.672 0. 660 0.332 0. 665
NE 0. 740(0. 526~0. 944) 130 mg/L 0.721 0. 745 0. 466 0.735
Sortilin 0.752(0. 494~0. 983) 40 pg/L 0. 754 0.702 0. 456 0.723
T A A (Log P) 0.869(0.758~0.981) 10.7 0.852 0. 883 0.735 0.871




« 2990 - ERte i EF Ak 20234 12 A% 4 %% 24 1  Int ] Lab Med,December 2023, Vol. 44, No. 24

3 i+ it

CAS /& ACT iz & UL 9 95 # A4= P 2% JE Rk, CAS BE
P ot & B B — TR & S BUNAESEN . RAE R
N FE CAS Hf b 72 v e O BEVE FH L I8 P9 B 40 e 3%
TG ROAE R, K 4% E 20 A s 40 B IR A F
LDL-C JE B S8 AL B %5 B2 G 25 1 Cox-LDL) R4 T 1l
B NEE AN, R B AT L AR 4T S A T
AN EE, T30 CAS BE S i 24 F i 48 2 0 fe & 51
ACT R, GBS MET A S e CAS 22 1
AL SE LI AR AR 6 ACT /9 L By 36 K fiil s PEAS -+ 45
WL WFSE SR IMT X M 48 35040 0 % A HAT 3l ST 9
AN E , H CAS BEHLIE B 5 il 1 5 2 [8] 17 78 A 2R 56
U B Bl R b DA # Sh koR AS 1Y 7 vk £ R 4
FEH A BT I R Y VBT I Y A, AR 2
W5 R U0 L AELES o O A B LG R DA U L I R
i B = AT R A L BE S T CAS B B9 IV AR S .
AT 5T e I SR FE T

AT K& B ML NE, Sortilin 7K 3 78 X} A 41
IMT IE 8 41 B8R4 | 5 H 4 AP AR IR Tt 57 » Pearson
KM R L 13 NE. Sortilin /K5 IMT #4 5 1F 4
XL iR ACT B I3 NE, Sortilin K FH &, 5
CAS BJEH ML, NE J& T B & (8 5% W 5,
A= BIUIR ZS TR B A7 T R A0 40 A 2 0K HR L 98 RE I I
S = I e MR 4 L Ak, NE TSR B 55 % 4 i 4 L R Ot
NE B0 % 5E A i e A1 i 4 A 40 12 1 [7] B % 48
TEPEI 5 LR K B SR Y. A RS & B NE
AE A% 38 2 B m) Toll A2 K 4/# I +-«B 15 5 38 fi% {2
HE I8 BT AR N BE 2 (NHD , i 7E NE i Bg /) B
NH B &b, OH SN2 #F5e & B, J§ ¥R 1l b NE
K518 P ol T BT R A Bl RS P AR R AL OE
FHIE, HEM NE 38 52 £ 7 56 K M e % R e N & A
NS B ah B Bk S A5 . Rt NE KSF T 5 88 il i
P HE 5T S NH , T2 5 1048 B 78 o CAS I B
%S ACL 1 &4, Sortilin /& —Fh [ BIEEE N, £
FULEAE T R FE A A0 B 3 A St LA O i il
HfE 2 2072 DY . ARG R L L Sortil-
in AKCOFAE R R LR B A R TR, S IMT 2 IF
HH e R B K 1Y Sortilin fE B 5 38 5 & M 25 i
FE % A e CAS KU, SIMSEK 28 #F 5% §iF 52
Sortilin /K35 CAS Be75 12 B 5 15 A 56, H 1 & B
eAE CAS A 5 0 R (83.49%) ., Bk #fE
NE, Sortilin 7] fig il i ¢ ¥ CAS BT i F 2 ACI 1Y
KA. AR B8 NE, Sortilin 5 IMT ¥ 5 1E 4
X, 5381 NE.Sortilin 7K Th 5 T 80 CAS Bl He 3 )5 (1
AT RE R R KOV T = R A8 38 o R SORE O,
SO T AR 2 AL, 52 e A PN B A0 i ) RE L AT 5 3L
CAS M H AR ERHIE, B 5 ACT B &L 1
7~ NE, Sortilin 7] fig i CAS A 560 I i 45 595 18
7B A ALK A

A5 %2 Z Logistic 181443 #7 & B, NIH-
SS P4 UA /KRS8 ACT B & s A B Ay ol 7
faf R . = NIHSS ¥ 2 4 78 flt 28 T g 4 45 ™
SLi2 I NTHSS $F20 i & 2 ACT Bis A K A9k 57 16 16
HEROPIET™ . UA RSS2, 2 —Fho
BAALH, fEfE B 1 LDL-C &AL TE i ox-LDL. 3 %
M 60 % /g A RS (H i UA W] R 51 R & Ak
WA RN . 2SI, B K UA 2 ACI
FRH R AN B ST G B R 5 AR BIF g 5 R —
., A, A BF5E & M NE, Sortilin 7K F ¥ & 5 5%
ACT B TR AR A fa b &R . AMEA T,
WX Bl 28 22 ¢ 327 I ki 5 s O 370 1 FH TG 4 A2 i Y6 14 % RE
&5 ACT 5 I i B B 25 48 AL T g 2 & AR 0K, I 45
VA B 240 32 0, B 3 8 M Bl e R, I i B I 3 A
B, NE KA & e B kA A B kR A
it 240 L TR 5 O A 1 B KRR L ik —
T R ot A A 0 R AR E ACT i i 845 . AT
SEBREBE AR ., MA U %5, i i 0% 845 7
Fii 452 473 70N BU NE B % Jin 38 1 i 5 B 09 3K, il NE
T P i A% R I i 5 Y A PR . LEINWEBER 25
i B NE $0 il 770 790 6 5 G v 3l ik P 2 N B BF Y
25 0 0 /0N BRI P B B L 9ORE PR A0 DR /N B 2 T
REAT 2 2036 G FE R FEAG . BLAk, NE DA b s 41 g v
BTG - i BEVS 5 11 40 LA 3-8 A% Al -« B 4t it [H) %6
[ e 5, A SR 1) s R oY1 B <ol | R
PEJAE R BT, B RS R NE 8 K OF Al fig s
T 03 A YR I B B L I B ACT S I 4 2R 4k k1 R AE
05 - DT 80 5 AS BLRUK: . BISCETTT 282 BF 5%
RIS BE PRI A I H0 FE ) KB 9 B8 % Sortilin 7K
T, Sortilin {5 K5 8 E WS 9 E 2R RO i
BRM(MACE) A %, % MACE &k A= 4 % i 10 Ay
fH(AUC Hy 0.94), I HLHEM Sortilin 7K - FF &5 4 Jin
ACT B UG A B X /9 7T 88 ML A 7 7K F Sortilin
A 08 (2 2 1 7 065 A S Ak B BROE B, 5 30 ACT B3 il
AN B XU 3G An B 2R BIL ] 3 RF R A 5T . AS i 5
—# 2 ROC Wi £ 43 #r & B, L5 NE, Sortilin & UA
= o RS T ACT B E Y 3 A H R fiUE A
Ef AUC & 0.695,0.740,0. 752,0. 869, 4Rk, {0
F 1% NE . Sortilin 78 PN KA 15000 4% 68 BH & & T 4%
TR BAORS: N L 5E BH G I ifL H NE. Sortilin /K 44 Bl
THEBHUN ACI BE G,

Zi Bk, ACT H A I3 NE. Sortilin 7K 77 &
5 CAS BIEM &, HJ&#m B s A R M7 &
K6 P25, K IV NE. Sortilin 7K F 45 By T %6 Bh ) iy
ACY B HE WG . ABAS T 55 A1 A7 46 FE A 5 /N K B 17 B
AN R, FEE T RAF R DSt -9 KA
i, %K NE, Sortilin X7 ACI & 22 W U5 52
S ACT WYl PR b7 16 B A1 0 58 2 A S 4



ER#hES A& 2023 4F 12 A% 4 %% 24 Int ] Lab Med,December 2023, Vol. 44,No. 24

+ 2991 -

2% Uk
(1] =W, R0, R W 2. 45, A P (Y JAT 9 2 T TRUBS 45 e

(2]

[3]

[4]

[5]

(6]

L7]

(8]

[9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

LI, oh e R R £ 2 7, 2021, 24.(6) 1 726-732.
BOS D, ARSHI B, VAN DEN BOUWHUIJSEN Q ] A,
et al. Atherosclerotic carotid plaque composition and inci-
dent stroke and coronary events[J]. ] Am Coll Cardiol,
2021,77(11):1426-1435.
DAIDONE M,CATALDI M,PINTO A,et al. Non-coding
RNAs and other determinants of neuroinflammation and
endothelial dysfunction: regulation of gene expression in
the acute phase of ischemic stroke and possible therapeu-
tic applications [ J ]. Neural Regen Res, 2021, 16 (11):
2154-2158.
MURPHY S J, WERRING D ]. Stroke:causes and clinical
features[J]. Medicine ( Abingdon),2020,48(9):561-566.
WANG L,PAN J,SUN Y,et al. Increased neutrophil elastase
and proteinase 3 are closely associated with occurrence and
severity of stroke and acute myocardial infarction in patients
with type 2 diabetes mellitus[ J]. Diabetes Res Clin Pract,
2022,38(186) :109853.
X AR LD, 57 R HAE il 48 A8 L o 4 e A i 55 1k AR R
I 200 M b B 3 -1 9 338 S =L HUE MM (4 A LT . o E
BARBE 2 44 5 ,2022,32(16) 1 19-24.
TAFENH , SRR FY T . o MR AN R M A X 2 B
PRI G I 2y Ik o83 A B b BE B 1912 W B LT . WY B 2
2022,44(23) :2516-2520.
MITOK K A, KELLER M P, ATTIE A D. Sorting
through the extensive and confusing roles of sortilin in
metabolic disease[]J]. ] Lipid Res.2022,63(8):100243.
IR, 2T 4E L A0 1E BH , 25, Sortilin 78 B JK 5 1L B 45 1k T
HEH AR B &I L 1. [ 3l ko e 2% 35, 2018, 26 (8) -
792-797.
HUANG S.YU X,WANG H.et al. Elevated serum sor-
tilin is related to carotid plaque concomitant with calcifi-
cation[ ] ]. Biomark Med,2020,14(5) :381-389.
AR R A S i B 25 A 4, AR IR 2 S W B0 2% 41 43 T
T8 97 2 2. v kAR 12 iR 46 S 2018 .
AR 2B 2875 .2018.51(9) :666-682.
LIU Y,WANG M,ZHANG B, et al. Size of carotid artery
intraplaque hemorrhage and acute ischemic stroke:a car-
diovascular magnetic resonance Chinese atherosclerosis
risk evaluation study [J]. J Cardiovasc Magn Reson,
2019,21(1):36.
QURESHI A I,CAPLAN L R. Intracranial atherosclero-
sis[J]. Lancet,2014,383(9921) :984-998.
PURROY F, MONTSERRAT J, BEGUE R, et al. Higher
carotid intima media thickness predicts extracranial vascular
events and not stroke recurrence among transient ischemic
attack patients[J . Int J Stroke,2012,7(2):125-132.
Ak W5 L SR IR, A 1 BHZE M A s AR A I
NE.al-AT.CRP.PCT ) 315 K 5 Jifi 2y i 1 5% 2 #F 5¢
(070, BUAC A= Wy BE 2 5 JB . 2018, 18(15) : 2966-2969.
YANG M, CHEN Q, MEI L, et al. Neutrophil elastase

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

(29]

[30]

promotes neointimal hyperplasia by targeting toll-like re-
ceptor 4 (TLR4)-NF-kB signalling[ J]. Br ] Pharmacol,
2021,178(20) :4048-4068.

OH D J,LEE ] H,KWON Y E, et al. Relationship be-
tween arteriovenous fistula stenosis and circulating levels
of neutrophil granule proteins in chronic hemodialysis pa-
tients[ J]. Ann Vasc Surg,2021,36(77):226-235.
GOETTSCH C, KJOLBY M, AIKAWA E. Sortilin and
its multiple roles in cardiovascular and metabolic diseases
[J]. Arterioscler Thromb Vasc Biol,2018,38(1):19-25.
CHU X, LIU R, LI C, et al. The association of plasma
sortilin with essential hypertension and subclinical carotid
atherosclerosis:a cross-sectional study[J]. Front Cardio-
vasc Med,2022,9(10) :966890.

SIMSEK Z, ALIZADE E, GUNER A, et al. Correlation
between serum sortilin levels and severity of extracranial
carotid artery stenosis[J]. Int J Clin Pract.2021,75(11) :
eld733.

FF L PMHE R LR, A A R Al
PR 20 i 55 B R A R RE S (T AR R
2£,2012,24(9) :988-989.

HIJAZI Z.WALLENTIN L,LINDBACK J,et al. Screen-
ing of multiple biomarkers associated with ischemic
stroke in atrial fibrillation[J]. ] Am Heart Assoc,2020,9
(24) :e018984.

T HE AT PR, 2 B Il P i AR s A LTS Netrin-1 7K
-5 NIHSS P45 TR 9 R L. o4 BE 454 0 i il
WA .2021,19(21) :3782-3786.

NAKANISHI K,MORITA H. Uric acid[J]. Int Heart J,
2022,63(3) :423-425.

LU RN AT S SR IR AT B A I AR R K P
XA A R S R L] . h AR RS B gt R, 2022, 31
(6):817-821.

TR BN ORI AR AL A R B0 M i B AR AR
B 6 A~ WA & ki fa i KR LT, i w2 G g 2=
i 2 2% ¢ 2022, 29(3) 1 230-233.

VT v R A 3R R P R T A v i PR T BIL AR
(V). BE2EWE TS 2 4, 2013,26 (1) : 73-76.

MA X,NIU X.,ZHAO J,et al. Downregulation of sepi-
na3n aggravated blood-brain barrier disruption after trau-
matic brain injury by activating neutrophil elastase in
mice[ J]. Neuroscience,2022,47(503) :45-57.
LEINWEBER ], MIZURINI D M, FRANCISCHETTTI 1
M B, et al. Elastase inhibitor agaphelin protects from a-
cute ischemic stroke in mice by reducing thrombosis,
blood-brain barrier damage, and inflammation[ ] ]. Brain
Behav Immun,2021,35(93) :288-298.

BISCETTI F,NARDELLA E,RANDO M M,et al. Sorti-
lin levels correlate with major cardiovascular events of di-
abetic patients with peripheral artery disease following
revascularization:a prospective study[J]. Cardiovasc Dia-
betol,2020,19(1) :147.

(Wi B 11:2023-05-15 & H 11 :2023-10-09)



