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[Abstract] Objective To investigate the correlation between changes in the Kelch like epichlorohydrin related pro-
tein 1 (Keapl) nuclear factor E2 related factor 2 (Nrf2)/antioxidant response element (ARE) signaling pathway in peripheral
blood of patients with acute cerebral infarction (ACI) and prognosis.Methods One hundred and ten patients with ACI diag-
nosed and treated in the Department of Neurology, Chaohu Hospital, Anhui Medical University, from June 2020 to March
2022 were selected as the research subjects. According to the modified Rankin Scale (mRs) scores three months after throm-
bolysis, they were divided into a group with good short-term prognosis and a group with poor short-term prognosis. Whether
ACI recurred after one year of follow-up was divided into a group with good long-term prognosis and a group with poor long-
term prognosis. Different short-term and long-term prognosis groups were compared before and 7 days after thrombolysis Af-

ter 3 months of thrombolysis, the relative expression levels of Keap1, quinone oxidoreductase 1 (NQO1), Nrf2, ARE proteins,
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and neurological impairment (NIHSS) scores in peripheral blood were analyzed. The correlation between each protein and
NIHSS score was analyzed, and the predictive value of each protein on prognosis was evaluated using the subject operating
characteristic curve (ROC). Results One hundred and ten ACI patients, 78 with good recent prognosis, and 32 with poor re-
cent prognosis; Following up for 1 year, 6 cases were lost, 83 cases had good long-term prognosis, and 21 cases had poor
long-term prognosis. The relative expression level of Keapl protein and NIHSS score in the group with poor short-term and
long-term prognosis after thrombolysis at 7 days and 3 months were higher than those in the group with good short-term and
long-term prognosis, while the relative expression levels of NQO1, Nrf2, and ARE proteins were lower than those in the
group with good short-term and long-term prognosis (P <0.001). The relative expression of Keapl protein was positively
correlated with NIHSS score 7 days and 3 months after thrombolysis (r=0.684, 0.702,P <0.001), while the relative expres-
sion of NQO1, Nrf2, and ARE protein was negatively correlated with NIHSS score (7 d:r= -0.615, -0.628, -0.609, 3
months:r= -0.631, -0.657, —0.629,P<0.001). The relative expression levels of Keapl, NQOI1, Nrf2, and ARE proteins 7
days after thrombolysis, as well as the AUC of the combination of the four for predicting short-term prognosis, were 0.803,
0.717, 0.800, 0.765, and 0.907. The combination of the four was better than the individual prediction of each protein (Z/P =
2.105/0.026, 2.413/0.004, 2.113/0.021, 2.205/0.016). The relative expression levels of Keap1, NQOI1, Nrf2, and ARE proteins
at 3 months after thrombolysis, as well as the combined prediction of AUC for poor long-term prognosis, were 0.766, 0.765,
0.812, 0.767, and 0.927. The combination of the four proteins was better than the individual prediction of each protein (Z/P =
2.238/0.010, 2.241/0.008, 2.115/0.019, 2.231/0.012). There was no statistically significant difference (Z/P =0.102/0.563) be-
tween the predicted long-term prognosis of peripheral blood Keap1-Nrf2/ARE protein at 3 months after thrombolysis and the
predicted short-term prognosis of peripheral blood Keap1-Nrf2/ARE protein at 7 days after thrombolysis. Conclusion The
changes in the Keap1-Nrf2/ARE signaling pathway in peripheral blood of ACI patients are significantly correlated with the

degree of neurological impairment and short-term and long-term prognosis, which can effectively predict the short-term and

long-term prognosis from the perspective of changes in related protein content.
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Tab.1 Comparison of Keapl-Nrf2/ARE protein expression and NIHSS score in peripheral blood between different short-term prognosis
groups before and after thrombolysis
i s8] Keapl Nif2 ARE NIHSS 143 (41)
WG BRI R 1.06 +0.15 0.70 +0.13 0.15 +0.05 0.15 £0.04 14.87 +2.89
(n=78) BRI T d 0.49 +0.09 1.32+£0.21 1.09 +0.22 1.16 +0.24 9.26 +1.76
wi)E 3 A 0.17 +0.05 1.96 +0.30 1.41 +£0.27 1.61 +0.29 5.01£1.21
EWITEARA T 1.08 +0. 13 0.73 +0.10 0.14 +0.04 0.16 +0.05 15.20 +3.16
(n=32) BRET d 0.70 £0.11 1.08 £0.17 0.84+0.19 0.89 £0.20 12.10 £2.03
wHE3 A 0.41 +0.08 1.55+0.24 1.12 £0.21 1.20£0.22 7.69 £1.64
F/P TG RAFH NE 1 436.755/ <0.001  615.115/<0.001  810.746/ <0.001  912.867/ <0.001  443.201/ <0.001
F/P TS AN R4 E 306.170/ <0.001 168.423/ <0.001  299.032/ <0.001  301.096/ <0.001 81.708/ <0.001

o/PHERRJE T d A
/P ¥R 3 N e

10. 402/ <0.001
19.003/ <0.001

5.735/ <0.001
6.875/ <0.001

5.622/ <0.001
5.434/ <0.001

5.611/ <0.001
7.187/ <0.001

7.346/ <0.001
9.474/ <0.001
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Tab.3 Relationship between NIHSS score and peripheral blood
Keapl-Nrf2/ARE protein
e NIHSS ¥4
& N

iR T d s 3 A A
Keapl 0.684/ <0.001 0.702/ <0.001
NQO1 -0.615/<0.001 -0.631/<0.001
Nif2 -0.628/ <0.001 -0.657/ <0.001
ARE -0.609/ <0.001 -0.629/ <0.001

2.4 AMNEIM Keapl -Nrf2/ ARE 85 15 % 35 e 8 1 4 73
RN

2.4.1 TABUS B BINAE . 22 hE RS 7 d BAM A
Il Keapl-Nrf2/ARE %} ACT #3% B M {H 19 ROC
Mk I AL T (AUC) 4R B, KRG 7
d ) Keapl .NQO1 Nrf2  ARE 75 [ 5 U 1562 0 i

WS A BB AUC 4 0. 803.0. 717.0. 800 .0. 765 .
0.907, P43 Bk & 00 T 4 & 1 o B 4 {8 (Z2/P =
2.105/0.026 2. 413/0. 004, 2. 113/0. 021, 2. 205/
0.016) , W% 4 K1,
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A e
Tab.4 Predictive value of Keapl-Nrf2/ARE protein in peripheral

blood for short-term prognosis

H b B AUC 95%Cl  BURE FrREE ABIREL
Keapl 0.61 0.803 0.716 ~0.872 0.906 0.538  0.445
NQO1 1.15  0.717 0.623~0.798 0.844 0.538  0.382
Nif2 0.92  0.800 0.713~0.870 0.750 0.769  0.519
ARE 0.96 0.765 0.675~0.841 0.844 0.615  0.459
VU IR A 0.907 0.837~0.954 0.719 0.936  0.655

Bl 1 AR Keapl -Nef2/ARE £ FH B ACT &2 3539 1S (9
ROC £k
Fig. 1 ROC curve of Keapl-Nrf2/ARE protein in peripheral blood

for predicting short-term prognosis

R2 RFEHLEATRG 4 ACI B ZVERTTE SN M Keapl -Nef2/ARE & [15:35 NIHSS 43 4 (2 +5)
Tab.2 Comparison of Keapl-Nrf2/ARE protein expression and NIHSS score in peripheral blood before and after thrombolysis in different

long-term prognosis groups

4 5l Fisf A1) Keapl Nrf2 ARE NIHSS ¥4 (47)
WIS R4 AR 1.05+0.14 0.70 0. 15 0.15 +0.05 0.16 £0.05 14.82 +3.04
(n=83) WHJE 7 d 0.51 +0.12 1.40 £0.24 1.13 +0.23 1.15+0.26 9.08 +2.12

wie)E 3 A 0.15 +0.05 1.44 £0.28 1.47 +0.29 1.67 £0.32 4.96 +1.43
AT A R4 AR 1.09 +0. 12 0.71 +0.11 0.13 +0.04 0.15 +0.03 15.31 £3.20
(n=21) wRETd 0.68 +0.10 1.05 +0.21 0.82 +0.18 0.91 +0.22 12.23 £2.59

weE3 A 0.44+0.11 1.15+0.25 1.10 £0.24 1.18 £0.27 7.80 £1.84
F/P AT BA2H I E 1399.858/ <0.001 272.093/<0.001  838.449/<0.001  849.391/<0.001  386.947/ <0.001

186.469/ <0.001
5.982/ <0.001
17.934/ <0.001

F/P i TE A K4 E
/P ISR 7 d ALY
t/P R 3 A4 H 4l

28.236/ <0.001
6.112/ <0.001
4.327/<0.001

171.416/ <0.001
5.740/ <0.001
5.392/ <0.001

147.052/ <0.001
3.889/ <0.001
6.454/ <0.001

44.157/ <0.001
5.809/ <0.001
7.653/ <0.001
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0.010.2.241/0.008 .2. 115/0. 019 2. 231/0.012) , WL
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M E
Tab.5 Predictive value of Keapl-Nrf2/ARE protein in peripheral

blood for long-term prognosis

s FF ®WWiE  AUC 95%Cl  HURE R A8
Keapl 0.35  0.766 0.676 ~0.842 0.571 0.933  0.504
NQOI1 1.71  0.765 0.673~0.841 0.762 0.759  0.521
Nrf2 1.24  0.812 0.723~0.882 0.809 0.723  0.532
ARE 1.36 0.767 0.674~0.844 0.714 0.759  0.473
VU B 0.927 0.859~0.969 0.952 0.868  0.820

B2 ShHEIM Keapl -Nef2/ARE 2 H BTN ACT (8 1 301 1S (19
ROC £k
Fig.2 ROC curve of Keapl-Nrf2/ARE protein in peripheral blood

for predicting long-term prognosis
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YA, a] WLANE I Keapl -Nrf2/ ARE {5538 & AH ¢ 5
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1L \NQO1 45 R KA, = S redi il
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FIRE TR 19905 A R AUC Sk, B T4 & H
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