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Relationship between the levels of serum NSE,PGEZ,LCNZ and the degree of neurological
impairment in patients with acute cerebral infarction”
QU Mingwei ,ZHU Lan ,LIU Yaping ,YANG Chaoping
Department of Neurology ,Cangzhou Central Hospital ,Cangzhou , Hebei 061000,China

Abstract: Objective To investigate the levels of neuron specific enolase (NSE), prostaglandin-2 (PGE2)
and lipocalin 2 (LCN2) in the serum of patients with acute cerebral infarction (ACI),and their relationship
with the degree of neurological impairment. Methods A total of 130 ACI patients who underwent treatment
in Cangzhou Central Hospital from June 2021 to January 2023 were regarded as ACI group,which were subdi-
vided into mild group (7 =54) ,moderate group (n =42) and severe group (n =234) according to the degree of
neurological impairment in patients, meanwhile 130 outpatient health checkups in the hospital during the same
period, who had the same basic clinical data as the ACI patients,were selected as the control group. Spearman’
s correlation was applied to analyze the correlation of serum NSE,PGE2,L.LCN2 levels with the degree of neu-
rological impairment in ACI patients; multivariate Logistic regression was applied to analyze the influencing
factors of moderate and severe neurological deficits occurring in ACI patients;receiver operating characteristic
(ROC) curve was applied to analyze the diagnostic value of serum NSE,PGE2 and LCN2 levels for moderate
and severe neurological deficits occurring in ACI patients. Results Serum NSE,PGE2 and LCN2 levels in the
ACI group were significantly higher than those in the control group (P <C0. 05). The volume of cerebral in-
farction, the serum levels of low-density lipoprotein cholesterol (LDL-C),NSE,PGE2 and LCN2 in the severe
group were obviously higher than those in the moderate group and the mild group (P <C0. 05) ;the infarction
volume, the serum levels of LDL-C,NSE,PGE2 and LCN2 in the moderate group were obviously higher than
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those in the mild group (P <C0. 05). Spearman’s correlation analysis results showed that serum NSE,PGE2
and LCN2 levels in ACI patients were all positively correlated with the degree of neurological impairment (=
0.569,0.687,0.493;all P<C0.05). Multivariate Logistic regression analysis results showed that evaluated lev-
els of serum NSE,PGE2,LLCN2 and LDL-C,as well as increased cerebral infarction volume were the risk fac-
tors for moderate and severe neurological deficits occurring in ACI patients (P <C0. 05). The area under the
curve (AUC) for the combined diagnosis of the degree of moderate and severe neurological deficits occurring
in ACI patients by serum NSE,PGE2 and LCN2 was 0. 920, which was significantly better than the AUC of
NSE, PGE2 and LCN2 alone (Z=3.197,3. 235,2. 887,P<C0. 05) ,with a sensitivity of 90. 79% and a specifici-
ty of 81. 48%. Conclusion The levels of serum NSE, PGE2 and LCN2 in ACI patients are obviously in-
creased, which are positively correlated with the degree of neurological impairment,and the combined detec-

tion of the three indicators has a better diagnostic value for the occurrence of moderate and severe neurological

impairment in ACI patients.
Key words: neuron specific enolase;

of neurological impairment

I M0 %65 9 9 s 4 R AR R R IR 2k ki AR AT
(ACD 2 fe W W 0y B 26 rh 28 AL, b ik 26 b i 3 1Y
606~ 80 % . ™ A M B 0 i FE AR Ay 2 Y
ACT F 2 F 3 ik i+ T8 a5 250 45 A %€, 30F — 25
o | 7R i 4R IR AT L B E R ML TR, ACT
J5 P 22 ) g SR RAE 2 HL ] A AR B A AR AL i 48
AR I o I 0 IR | AR J I A Ak AR P [R) 5 i b 28
JUAE G A s s 2 MEED . Wik, 335 ACT
FECE 22 T B R R A OC Y I VE AR W bR A L X
ACT B E MG RIAIT B E B, 24 50 4% 5 6 i
AR B (NSED 2 — ol I A i 32 22 8 P 248 00 FL i 48 i
JOT 40 B 28, X P2 ST P A R i i R I 7 A M
IRE, AT S 3 NSE Bk 21 i A ORI 2 s oo
W AW B AR -2 (PGE2) & 16 2k
VU Js TR 1) /N oy AT A0, 2 5 1l i I I 1 R 48 9% RE A
a4k K PERGIR G . g s 2R 2 (LCN2) J2 5 % A
K HLN A LB FE B, LCON2 78 S Ak I 18 0 4% b i
T 28 28 G0 4493 s 43 9 7 e ot P i A R A R KR
™, SR, H AT NSE, PGE2, LCN2 K F 5
ACT B3 b 28 1) BE B 3 F2 B A e b R . A
M, AR WF 5T 38 i K I ACT BB 34 1fl 3§ NSE. PGE2,
LCN2 7K, 23 #7551 22 Ty BE Blefa 72 B A0 AR DG L DA
G RAR 5 ACT 835 9 1 R BT W RS it , $2 =5 ACIT
BB MIRIT e, BURE T,

1 #ER5RA%E

11— seRt WEEARE 2021 4F 6 H & 2023 4F 1
AUYiE By 130 il ACT B EAE R ACT 41, Hrp 55 75
B L 55 ], SF B4R IS (54, 86 5. 96) %, - (K i &
B EL(BMD N (22. 3644, 28)kg/m” ; R I 3£ FH FH <7 T
HEBFSE BE A R 3 (NTHSS) U 3F 4l ACT 3 4 1))
REBRBAFERS , 40K 0~42 4y, Horh <4 43 Wik FE4
(n=54),4~15 s AP EH (n=142),>15 o W EE
H(n=34), JyBEHLFRIAAEAS B2 1112 47 fa R A 1
130 il fidt J5E & A o % BE A, Horh 53 66 i 2 64 i, F
PRI (53. 7145, 87) %, F- ¥ BMI (22, 08 £4.19)

prostaglandin-2;

lipocalin 2; acute cerebral infarction; degree
kg/m® . ACI 20 Fxf B2 BIF 58 % G 9 P 531 L 4R i . BMIT

Fo#g, 22 2 G X (P >0, 05), BAG Al Fofk,
NABRAE : (DA ACT B W bR ™ 5 (2) B IR kA
HZ ik CT 5t MRI 45 5215 24 46 25 5012 249 S R E 35 5
(3)AEWE 35~75 % 5 () K B ABERT ] <<3 d; (5)
KRERIRIT . HEBRARUE . COERE™ & O E )
e B (23 6 A A WA Sk F AR 5
B (ORI RGN A B R P B3 (D
P P B () AHLRT 3 D H 2 iy
VIR IT BB . A T SR A R 2 S b R o
B ). HE AR BE R F10 BL 2 51 & i (it 5. 2021-
04102), A MFFEAT 43 A BB AR E .

1.2 ik

1.2.1 —fegekt b s ACT B E A IF 8 & X
B I HE R

1.2.2 MtsAlcE SHRATFRESH ACT 4

FHIZIE 5 2 K =R 25 PUEE S il He=s 17 A1 5
Ifi. 5 mL, L 3 000 r/min 8.0 5 B LW, & F—
70°C VKAE HARAE S TF

1.2.3 Ifi# NSE,PGE2,LCN2 K F#M  F|
Varioskan LUX £ Iy 68 B b5 X (35 1B £ 2R KA #D)
NSE g A 58 W B 8 56 28 7] & (18 5 . m1060406, I
TR AL YR A BR A 7D (PGE2 il B¢ A 13 W B 38 56
WA & (585 ml057929, I i Wl 56 A= W B4 A R A
FD . LCN2 i BX A 9% g B ik 3 ik ) & (98 5
ml062832, [ E e AE YR A R A FD T 450 nm
KAk A 1 % NSE . PGE2,LCN2 /K,

1.2. 4  ACI 3 1 g 1Y 3 /K SF K fii B8 52 4R FLAG
M SRAARZ 120FR 4 A gl A= 4k 43 B AR D 1 37 H
1% % 2 g 2 1 R B (LDL-C) | 5 28 B IR 25 (1 JE [ p
(HDL-C) . H i =5 (TG) Fl B B (TC K, R
s I3 CT A6 D0 A A58 A A4

1.3 Siiteghbs R SPSS25. 0 88 i 4 i# 47 %k
P oAt . S IESYER 10 75 5 1E 48 40 A 1Y 1 it %9k
T s TR, WYLE] LR I ST AR AR ¢ KR 56, 2 4 1]



i EF 5 IEK 2024 5 12 A% 21 5% 23 )

Lab Med Clin,December 2024, Vol. 21,No. 23 * 3517 -

He# R B R 7 22 0 A, i — 25 W EL 3R
SNK-q #5555 THH0% kL LB Bl | 4y F w410
BERF X7 KK R A Spearman A & 43 Hr AC1 B #
M5 NSE.PGE2,LCN2 /K 5 # 2 Ih fig Sl 31 12 B 1Y
FH A s SR Z 2 Logistic 4 HF ACT B % & 4
Hh R RS T R i B e R 25 4 o 32 E TR
FRAE(ROC) £ 40 #7 1fiL 3 NSE.PGE2,LCN2 Xt ACI
B KRR EEMAD R 2B E. iP<

PGE2.LCN2 /K- 1 3 & T EAH MR R4 (P <
0. 05) 5 1 3 4 # 58 1R B K 1 7 LDL-C,NSE,PGE2,
LCN2 K F R Em THREH(P<<0.05); M. f. &
BE AR PR ) BMI, & 90 PR b L & O & i
e K it 3% HDL-C, TG, TC K i, 2 R L4
PR E L (P>0.05), W 2,
x1 ACI ZHFn 3t BB ZH I 7F NSE.PGE2,LCN2
KELLE (v +5)

0.05 NESASZITFE X, 41 7] n  NSE(ng/mL)  PGE2(ng/mL)  LCN2(ug/L)
2 2 g XHMEZ4H 130 11.63+3.85 127.43436.78  72.86+14.87
2.1 ACI X B4 s NSE.PGE2.LCN2 JKF  Aci4i 130 17.41+3.89  262.58+38.14  105.90-+15.02
tr ACIALM#E NSE.PGE2.LCN2 KB HFHT 12,041 ~-29. 083 17, 293
XA (P<<0.05), W1, P <0.01 <0.01 <0.01
2.2 AFEMLIGESIRFEE ACT B3 MR K TS Fr K
LA R4 AR A8 R B &I i LDL-C. NSE.
x2 AEWMEZNBEHREE ACI BEENIERIERAKFRE [z E£s Ha(%)]
=L BREEH(=>54) FREEH (n=42) HEEHR=341) F/X* P
EH () 54,8145, 93 54.8646.01 54,9446, 13 0. 005 =>0.05
P 0.105 >0.05
5 31(57.41) 25(59.52) 19(55. 88)
5'q 23(42.59) 17(40. 48) 15(44.12)
BMI(kg/m?) 22.98+3.15 23.14+3.36 23.05+3. 24 0.029 >0. 05
RN 2. 903 =>0.05
I 16(29.63) 17(40. 48) 16(47.06)
% 38(70.37) 25(59. 52) 18(52. 94)
& IFHE R 0. 308 >0.05
& 13(24.07) 11(26.19) 10€29.41)
% 41(75.93) 31(73.81) 24(70.59)
I3 4 BE AR B (em®) 3.6241.13 5.74+1. 21° 7.81+1. 26" 131. 667 <<0. 01
LDL-C(mmol/L) 3.18+1.07 3.6841.11° 4,254+1,15" 9. 884 <0.01
HDL-C(mmol/L) 1.0240. 25 0.97-0.24 0.8940.23 3.018 >0. 05
TG(mmol/L) 2.24+0. 54 2.28+0. 56 2.354+0.57 0.411 >0. 05
TC(mmol/L) 5.8941.72 5.9741. 81 6.25+1.93 0. 430 >0. 05
NSE(ng/mL) 14.6943. 21 17.08=+3. 25° 22.13+3. 29% 55.193 <0.01
PGE2(ng/mL) 237.73426. 86 261. 56427, 69° 303.32429. 21" 58. 302 <0.01
LCN2(pg/L) 96.34+10. 79 106.26+11. 48" 120.63+12.56% 46.614 <0.01

SRR L E L P<C0. 05; S5 h EE4L LA, P P<C0. 05,

2.3 ACI & L7 NSE.PGE2,LCN2 /K5 i &
TRE B LB (A A Spearman A 56 20 45 SR B
~,ACI % Il 7§ NSE.PGE2,LCN2 /K 5 # 2
) e Bl bi B BE 2 IEAH 56 (- =0. 569.0. 687.0. 493, P <<
0.01),

2.4 ZRHE Logistic MIIF4Hr ACl & A4 &
FEM TN RE BB 0 sZ i 2R DL 28 Ty RE i i R
R A (R EE =1, % E =0, NSE.PGE2,
LCN2 i #E4EAR FL LDL-C () % 2245 &, LA 4
M) BEZEEHIT L E Logistic BIIH rHr, 4553
/8L NSE.PGE2,LCN2,LDL-C 7K 3t & ., figi 45 4
TRBUE KRS ACT g & A rh 5 B pi 22 D) B it

a2 (P<<0.05), L3 3.
%3  ZBEZE Logistic BIIASH ACI B % %k th BEEWE
T B B 45 0 B I B 3=

W& B SE  WaldX* P OR  OR K 95%CI
NSE 1148 0.358 10.284 <C0.01 3.152  1.563~6.358
PGE2 1055 0.336  9.866 <<0.01 2.873  1.487~5.551
LCN2 1,216 0.372  10.687 <<0.01 3.374  1.627~6.995
MAEBEMARRL  0.611  0.239  6.544 <0.01 1.843  1.154~2.944
LDL-C 0.759 0.264 8264 <C0.01 2.136  1.273~2.584

2.5 I3 NSE.PGE2.LCN2 Bl J& B¢ & & W %)



¢ 3518 - I E ¥ 5K 2024 5 12 A% 21 %% 23 81  Lab Med Clin, December 2024, Vol. 21, No. 23

ACI B LA (EHEM LD REE M 2 (d L
rf B A 28 T AL AR 3R R BH I X R LR B
T RE B i1 2 R B X IR 2 ] ROC fhi k., 253
7R, MG NSE.PGE2.LCN2 2 ACI % kHrp &
JEE P 25 T AR R ) 2T T AL CAUC) 4351 0. 822,

0.822.,0.851; = HEA W ACI & K rp (5 JE
L YIfEB A AUC K 0. 920, B AL T NSE.PGE2,
LCN2 B2 Wi i) AUC(Z = 3. 197, 3. 235,2. 887,
P<C0.05), Wk 4.K 1,

x4 % NSE.PGE2,LCN2 BB EARAX AClEELEh EEHAIERIRMNISHNE

Ei=E7N T AERETE AUC AUC 19 95%CI REECD FFFED  ABIRE P

NSE 17.53 ng/mL 0. 822 0.746~0. 884 71.05 83. 33 0. 544 <0.05
PGE2 258.15 ng/mL 0. 822 0.745~0. 883 69. 74 81.48 0.512 <<0.05
LCN2 110.79 pg/L 0. 851 0.778~0. 907 65.79 88. 89 0. 547 <0.05
=HRBA - 0. 920 0.859~0. 960 90. 79 81.48 0.723 <0. 05

T — FoR T

1.0

.
ot
—
@ T
@ ®
0.8
gl |
H
" 0.6 or
- L
& If ©
M T
0.4 Fr"
BhZkiR
(DNSE
@PGE2
@LCN2
0.2 @=EBA
©sEL%
0.0 0.2 0.4 0.6 0.8 1.0
1-5RE

B 1 ImiE NSE.PGE2,LCN2 B R EK &2 ACI BE
kEh EEMAINAERRM ROC #

3 i3 ®

3.1 KW ACT B E M Lo R R B B
NV AL A 05 KO 10 B2 08 L A1 &5 48 B Bl i
LA PR 1 2 98 2R I B8R R B AE LT R L
B4R E DA 150 J7 NFEF 2 v, i 4 38 & — Fl i
NS R a7 7 NG 2 37 A o1 B o LEZ- T 1]
AT E L ACT B W 1 Bk SR R & R, 4 4t
SMFEREAN e UL E i, k., Rt W ACT
R R 22 AR 45 R B L T B R BT S R0 R A R, K
S ki 2000 6 P O AR LA K 2 G 400 5 405 5 % 42 o R A I
RIGIT R B LR,

3.2 NSE 5 ACI & W&ot 07 72 B 19 C &R
NSE J& — Ff m] 754 i 85 (1, 2 I B A0 i 1) #i £8 JT [R] T
L T S R TV SO €0 A R = 2 i o |
007 Bt 4 2 e e Ak L nT DA O R ORE S I L AT ARUHE I i
LR, SR CRAE B B R R R E 5 2
PR 5 FLHLE A ¢, OZYUNCU % % B,
NSE J& — Flt 3 0 1) #i 28 0 B i A 2 9, oK 780 )
Wl B E R B ET R SR ) R 4T
Pif5 % A %, KHANDARE 26 % 31, ACI 3%
NSE 7K & 3 T+ = » H 550 3 18 £ 2 1E 4 56, NSE 7K
ST AR Sy L W ATE BB K /N (R F8 B S AT EOI ACT B 1

JEE R, AW R B, ACT B F LW NSE K F &
FAEC R PR AT NSE KR K
Fhn BRI NSE AT 683 i 98 A N A8 S I i
bR e ACT (B3 i 2 on it 45 ™ AR .

3.3 PGE2 5 ACI B # 0 & oo 46 12 B 1 56 R
PGE2 J&—Fh# B4 5t . 7] DL Y 40 % 158 i B2 17,
i WA B 55 43 DAL A R 4% b A B RS BE O AR
BIN %00 % 8, % 5 R B Y S 8 PGE2 K 2 % 7
150 » AT ) DG AR A5 % 25 45 R Ak Jy 2438 o B B PGE2 1
G R AR B ) i bR A 28 o b B PGE2 2Z K0T IH
B R e LA SR 0 HROK L8 B I B AR A
R, PGE2 5 W T8 55 8 18R e 10 42 B P 9 5 )2 0 A 0%
LT 260 % B, ol ot 1 i A b B 103 PGE2 K
= L7, PGE2 292 Kt COX-2/mPGES-1 i} &
YW FE Y, E A Tk M A COX-2 A
mPGES-1 LA 3 0 A F & h & HEZOER, &
TG A v R A A PR KT L 48 TR E A K i &
Az e BN R 3 02 2h D) BE R AT RN AR SR AT R, JF AR
HRWI BT, JF— 25 0 5. AR oY R B,
PGE2 /K¥-1E ACT B35 LG b 8 3 T i . B HK S Bl
M 2 R 45 AR B 1 hn = T L B R PGE2 ] fig &
ACT BE R B JRAE RV AHE IS5 ACT A 1) #f
Zoubi .

3.4 LCN2 5 ACI B H W#R oo i 45 18 5 1) 6 &
LCNZ JE 5 iz 2 8 A R B2, & —Fh B £ Fp
DIBemy 2t A B 1 A8 RAE R Y B RS O T AE R
WML RGP A BIFR BSFZMBEREF2 5%
i N, I AT RE B GE W A0 Y 2 BT WANG
ST S B AE /N BRI v B0 bk PR ZE R R o o KU 1
Ji 2 h 7E BRIP40 M b B 3% A S LCN2 £k,
LCNZ i 5: 5 T2 6 I 440 Jfa 3 Ak 1 n il 412 ¢ 1 4 it 1R
B 23 175 S I i ot A 4 E 8 40 L BB LCN2 3 A
Jei o /N BB BE AR BRI /DN i 28 R0 T e A B ek
LT 255 5 8, LON2 2 Wi 37 i dole 1 1775 43 906 £147 5 LA AR ik
FEUE P, LON2 By 58 DA e 2 mT 4 =28 ik 20 kg A< )
W6 405 . ASHIESE & B0, ACT 3% 1M %E LCON2 7K F &



i EF 5 IEK 2024 5 12 A% 21 5% 23 )

Lab Med Clin,December 2024, Vol. 21,No. 23

+ 3519 -

Tt L H K O B 22 o0 45045 RE R 0 R i T L 4R
7~ LON2 7K F- 7] 8 iz e ACT i i 1570 » HL 5 #2550 Gk
PR JEE AF O
3.5 Ifil{ NSE.PGE2.LCN2 B4 W % ACI 5 %
AT REE IR B2 Wi (. i — 2P 61T Spearman
AH T 7R s ACT B I3E NSE.PGE2, LCN2 7K
¥ 5 2 T Be B R 2 IEAH ¢, NSELPGE2,
LCNZ BkAi2Wr ACT fBE & A v 3+ 28 ) B ik i
i AUC B3 545 T NSE.PGE2.LCN2 Fphi2 Wy, 32 7%
M35 NSE.PGE2,LCN2 7] )2 Bt ACT & i 2271
REB A, PTVE S ACT 34 #i 28 T R B 2 19 2 9 o 75
Y., AW E WL AL R LDL-C o] fE £ 40145 9 2 48
M S B0 A2 DX I A A 9 ORE BN R UK 4 M, E 3 ik
o5 AR B £ BRE B 110 98 R S 5 4 b R AR L R A R
I 1M A e o SRR AR ST £ I & Logistic (8] I
A HTEE B R, i NSE.PGE2,LCN2 ., 5 ## JE 4 FH |
LDL-C j& ACT HB 35 & A= v | 5 B #i 28 Tg i s 0 1) 5%
M) PR 2R, 3 7 Iif DR %% D) O 1 b iR 48 A . S B 38 3R
ST R

zi B Arid, ACT & 1L % NSE,PGE2, LCN2 /K
IR TR, 55 b2 ) AR kB AR B R E ARG, =
FHA RN ACT B & A rh (B ph 2 Dy ne sk P
B2 W, A1 NSE.PGE2,.LCN2 &5 ACI
FB P 2 ) BE SRR BE G BARHL S 7 — T,

2% Uk

[1] LIU L,BEN X,LI C,et al. The clinical characteristics of
acute cerebral infarction patients with thalassemia in a
tropic area in Chinal[]J]. Transl Neurosci, 2023, 14 (1)
20220290-20220297.

SHAO Y.ZHANG Y,WU R,et al. Network pharmacolo-

gy approach to investigate the multitarget mechanisms of

2]

Zhishi Rhubarb soup on acute cerebral infarction [ ] ].
Pharm Biol,2022,60(1) :1394-1406.

YANG ]J,DUAN J,LI M, et al. Aldehyde dehydrogenase
isoform 1 predicts a poor prognosis of acute cerebral in-
farction[ J ]. Contrast Media Mol Imaging, 2022, 1 (1)
8199917-8199922.

ZHANG L T.XU X.HAN H.et al. The value of NSE to

predict ICU mortality in patients with septic shock:a pro-

(3]

[4]

spective observational study[]]. Medicine (Baltimore) ,
2022,101(40) :30941-30946.

PENG Z,L1 M,TAN X.et al. MiR-211-5p alleviates focal
cerebral ischemia-reperfusion injury in rats by down-regu-
lating the expression of COX2[]]. Biochem Pharmacol,
2020,177(1):113983.

GUO Z.XU G,XU J,et al. Role of Lipocalin-2 in N1/N2
neutrophil polarization after stroke[ J]. CNS Neurol Dis-
ord Drug Targets,2024,23(4) :525-535. .

LYDEN P. Using the national institutes of health stroke

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

scale:a cautionary tale[J]. Stroke,2017,48(2) :513-519.
HAR PR AR Bl B o A 43, AR I 2 W B0 2 4r S ki
555 5 2. v M ol M i AR 2 iR e m 20187 ).
e 2R 2878, 2018.51(9) 1 666-682.

B A B D5 L BRI, 4. PR TR 15 0 A S8 AR OGP BIF 9%
LI, RS M 2 24 7, 2018,35(7) 1 668-672.

XU M,HE X Y,HUANG P. The value of combined de-
tection of D-dimer and CD62p in judging the severity of
acute cerebral infarction and short-term prognosis[J]. Bi-
omed Res Int,2021,1(1):6620311-6620316.

XU C M,LUO Y L,LI S.et al. Multifunctional neuron-
specific enolase: its role in lung diseases[]]. Biosci Rep,
2019,39(11):20192732-20192747.

OZYUNCU N,GULEC S,KAYA C T,et al. Relation of
acute decompensated heart failure to silent cerebral in-
farcts in patients with reduced left ventricular ejection
fraction[J]. Am J Cardiol,2019,123(11) :1835-1839.
KHANDARE P,SALUJA A.SOLANKI R S,et al. Ser-
um S100B and NSE levels correlate with infarct size and
bladder-bowel involvement among acute ischemic stroke
patients[ ] ]. J Neurosci Rural Pract, 2022, 13 (2): 218-
225.

WANG Z,WEI X,JI C,et al. PGE2 inhibits neutrophil phag-
ocytosis through the EP2R-cAMP-PTEN pathway[ J]. Im-
mun Inflamm Dis,2022,10(7) :662-669.

BIN N R,PRESCOTT S L, HORIO N,et al. An airway-
to-brain sensory pathway mediates influenza-induced
sickness[J]. Nature,2023,615(7953) :660-667.
LIL,YASMEN N,HOU R,et al. Inducible prostaglandin
E synthase as a pharmacological target for ischemic
stroke[ J]. Neurotherapeutics,2022,19(1) ;:366-385.
ZHAO N, XU X, JIANG Y,et al. Lipocalin-2 may pro-
duce damaging effect after cerebral ischemia by inducing
astrocytes classical activation[]]. J Neuroinflammation,
2019,16(1):168-185.

WANG G,WENG Y C,CHIANG I C, et al. Neutraliza-
tion of lipocalin-2 diminishes stroke-reperfusion injury
[JJ. Int ] Mol Sci»2020,21(17) :6253-6272,

LI ]J,XU P,HONG Y,et al. Lipocalin-2-mediated astro-
cyte pyroptosis promotes neuroinflammatory injury via
NLRP3 inflaimmasome activation in cerebral ischemia/
reperfusion injury[ J]. ] Neuroinflammation,2023,20(1) :
148-166.

JBKF L . M TC.MHR F1 Hey B4 46 0 XF 2 1k
T A AE 12 W A (B LT . A6 36 R 2% 516 R . 2024, 21 (5) .
682-686.

JIA J. WANG L.ZHANG L, et al. Analysis of the ex-
pression levels of chemerin,ox-LDL, MMP-9,and PAPP-
A in ICVD patients and their relationship with the severi-
ty of neurological impairment[]]. Brain Behav, 2022, 12
(7):2613-2620.

Qs H . 2024-03-01 18 H 3 :2024-07-01)



