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Relationship between peripheral blood levels of Claudin-5, NPAR, Nrf2
and depression severity as well as cognitive impairment in patients with

post-ischemic stroke depression

BAI Lu, MA Haifeng, ZHAI Xiuzhen, SUN Jian, WANG Gang, JING Yonghui
Department of Neurology, The First Affiliated Hospital of Hebei North University, Zhangjiakou 075000,
Hebei, China

Abstract

Objective: To explore the relationship between peripheral blood levels of Claudin-5, neutrophil-
to-albumin ratio (NPAR), and nuclear factor E2-related factor 2 (Nrf2), and both depression severity
and cognitive impairment in patients with post - ischemic stroke depression (IS). Methods: From

January 2022 to December 2024, 106 patients with depression after IS were included in the study.
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ELISA was used to detect levels of Claudin-5 and Nrf2 in peripheral blood, and the NPAR was calcu-
lated. Logistic regression was used to explore the influencing factors of cognitive impairment in pa-
tients. ROC curves were plotted to explore the predictive value of peripheral blood Claudin-5,
NPAR, and Nrf2 for cognitive impairment in patients. Spearman and Pearson correlation analyses
were used to explore the correlation between Claudin-5, NPAR, Nrf2 and the degree of depression
and Montreal Cognitive Assessment (MoCA) scores. Results: Compared with the mild depression
group, the moderate and severe groups showed lower Claudin-5 levels. Claudin-5 was negatively cor-
related with the degree of depression (r==—0. 534, P<C0. 05); while NPAR and Nrf2 were positively
correlated with the degree of depression (r==0. 512, 0. 533; P<C0. 05). Claudin-5 was a protective fac-
tor for cognitive function, and a positive correlation was found between Claudin-5 and MoCA scores (r
=0.498, P<C0.05), while NPAR and Nrf2 were risk factors for cognitive impairment (P<Z0. 05), and
NPAR and Nrf2 were negatively correlated with MoCA scores (r=—0.472, —0.489; P<C0.05).
The combination of peripheral blood Claudin-5, NPAR, and Nrf2 demonstrated significantly superior
predictive performance for post-ischemic stroke cognitive impairment compared to Claudin-5 alone (Z
=3. 144, P=0.002), NPAR alone (Z=2. 874, P=0.004), or Nrf2 alone (Z=3. 379, P=0.001).
Conclusion: Claudin-5, NPAR, and Nrf2 in the peripheral blood of patients with depression IS are re-
lated to the degree of depression, and have certain predictive value for cognitive impairment.
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depression scale, SDS) #F 17 # A 72 B ¥F- A&, % BT
B H SRR DL 1. 25, Bk Ry fe 24454y . Hih
53~62 4 52 BE AR (28 f9]) , 63~72 43 g v JEE F AR
(554]) , =73 43 Ry FEAAR (23 Bi]) .

K 5 RE A K A AL IE Al = R (Montreal

cognitive assessment, MoCA ) #F17INHI T BE A , 3k
30 43, =26 43 R IN N IE & 4 R AR FE A 4H (61 41 )
<2647 HAFAENAINE 2 HFER<124E %
2 (45450, m 143 .
1.2.2 4 A f Claudin5. NPAR Nrf2 /& - # a1
TE ABEIE RN 5 mL, Ind&E 7, % H ELISA £
W3R 7] A I Claudin-5(FS-E989949, ¥4 ) |
Nrf2 (JKSW70286, [ dh bt ) /K. Wil 2 mL £
I A 3 5, 32 NPAR, NPAR= 1 ki 41 ffd
HAal/HEA.
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1.3 Sit=EHH R SPSS 25. 00 #1750 5i it
3R AR AR (A A L) DI (06) 1R,k
kg, B Ak 3 )5, i i R LAY B £ 45
2 (o) Fom , AL BRI K %, = 4110 1L
Bk F K6, F— 25 P L 38R ) SNK-g /5 5%,
Logistic [l 94387 /8 & A R0 D) e 0t 3 52 i [H 2%, 42
Hl 2 F TR 4R AE (ROC) #2820 B 4b JA 1l
Claudin-5 NPAR Nrf2 X} £ 35 tA 1 2y g 451 35 74 70
i {8 , Pearson ¥ K& Spearman 43 #r Claudin-5.
NPAR Nrf2 /KF 5 8 # AR & EE & MoCA P43 Y
FHXEPE, P<<0.05RRZFEAZRIFEE L.
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2.1 EREASEEBSE—MHMARER EEHMNY
SF-36 ¥ 4 % F 1k i % 40 (P<<0.05) , I % 1 fF
7R o

*1 BRASIEBEE—REREREI(X)

s A A 4L U\iﬂl‘ﬁﬁ%éﬂ i p
(n=61) (n=45)

RIS/ =65 32(52.46) 26(57.78)  0.296  0.587
<65 29(47.54) 19(42.22)

P 5 9 30(49.18) 25(55.56)  0.422  0.516
@ 31(50.82) 20(44.44)

Ve I 15(24.59) 13(28.89) 0.246  0.620
& 46(75.41) 32(71.11)

] = 13(21.31) 12(26.67)  0.412  0.521
& 48(78.89) 33(73.33)

SRR W LA 35(57.38) 32(71.11)  2.100  0.147
FHR L 26(42.62) 13(28.89)

mILE 36(59.02) 28(62.22) 0.111  0.739
& 25(40.98) 17(37.78)

MR 2 14(22.95) 15(33.33) 1.405 0.236
# 47(77.05) 30(66.67)

TEOR 32(52.46) 25(55.56)  0.100  0.752
5 29(47.54) 20(44.44)

A4 AT TR 30(49.18) 21(46.67) 0.066 0.798
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FEAEHR A7 B 26(42.62) 20(44.44) 0.240 0.887
L3/ 27(44.26) 18(40.00)
i e/ 8(13.11) 7(15.56)

BMI/kg'm * 22.0542.48 22.1942.51 0.286 0.776
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Logistic [f1 I3 48 H7 & /K , Claudin-5 7K 3 F+ #5452 il
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x4 BENANBHOZWEZRSEEZSN

LD B SE  Wald P OR 95%CI
0.310~
Claudin-5 —0.757 0.210 12.999 <C0.001 0.469
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NPAR  0.566 0.286 3.923 0.048 1.762
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EmEA 23 4.53+0.487 2.064+0.267 3.12+0.377
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SRR M L, P<<0.05; 5 A L, T P<<0.05,
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(r=—0.534) , NPAR , Nrf2 5 #) A5 F£ & £ 1F 41 ¢
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TN AR, 5 AR R B 2 60 0G|, $27R Claudin 5 7K
-5 R CE AR R A O . BIROE A FE AR R
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IR, FE Claudin=5 e B /0N BRLAp X0 88 31 1 g o 5 XoF
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