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WE B R aFLKRKREREF OL(FOXO0L) foki@id & & 4 (AQP4) K-F 49 5) & T/ & 1 AL T
(ACD) & Z AP 2 e fo UG IT4E TR B, ik kI 95 4] ACI B X AN L MBLEARD L DARREETF
F (NIHSS) i 55t & & 6940 2 ) e AT 3245, K L 5 A B E M4 (34 4)) Ao b T SR 4040 (61 #)) ; 7 AR IBARSL @
K5 AR E AR <20 em® 48(73 4] ) F=ARSE @ AR > 20 em® 48.(22 4)) ;AR 3% % B Rankin % % (mRS) 3% 43+ % &
TG AT IRAE , A TG BAFH (72 6)) 5F)a R B 2(23 #)) . KA BEEE %, % R i) 2 ( ELISA) 24 & % 2T % £
& FOXO1 AQP4 7K-F . K Logistic @12 5 #7 % ACI B F AP 2t M ARG B &, KA L R4 T4
(ROC) v £ 447 7 FOXO1  AQP4 /K -F T ACI B 4 2 o) ik sk Bl Ao TG 69 16 R 1. 2 R ACT B R R R
HH3E m, dn F FOXOL AP 32 B4k, AQPA AKF32 4 #+ 25 (P 35 <0.05) ; 55 52 sk AR 41 Mo 42, F & B 84748 ACL &
& fo % FOXO1 K F 2 FBefk, AQP4 K-F 2 ZFH 3 (P <0.05) ;54 50 @ A2 <20 cm® 2114, &R >20 em® 41
ACI %% fn 7 FOXO1 /K- 2 5 A%, AQP4 K -F 2 % 5H5 (P <0.05) ; 575 R AT, TS 7 R4 ACT & 3 i
FOXO1 K -F 2 Z B4k, AQP4 K-F 2 E 5 (P<0.05), AQP4 2 ACI B 5 X A ¥ FEA B LTI R BTG
e B # FOXOL 2 453 B % (P 3 <0.05) , £k FOXO1.AQP4 BAFAM ACIL &% b & FAY 2 S R 43R 09 W &
TFEAR(AUC) & F=F B mFm (P 3 <0.05), %#:ACI &% % FOXO1 B4 AQP4 /K -F #om] o7 2547 FA ) ACI
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Abstract Objective: To explore the application of dynamic changes in serum levels of box forkhead transcription factor
01 (FOXO01) and aquaporin 4 (AQP4) in the evaluation of neurological function and prognosis in patients with acute cere-
bral infarction ( ACI). Methods: A total of 95 patients with ACI were selected as the study subjects, the neurological func-
tion of patients was evaluated according to the National Institutes of Health Stroke Scale ( NIHSS) score, and they were di-
vided into mild group (34 cases) and moderate to severe group (61 cases). According to the infarct size, the patients were
divided into two groups: the infarct size <20 em” group (73 cases) and the infarct size > 20 em” group (22 cases) ; accord-
ing to the modified Rankin scale (mRS), the prognosis of patients was evaluated and grouped into a good prognosis group
and a poor prognosis group. Enzyme linked immunosorbent assay (ELISA) was applied to detect the serum levels of FOXOI
and AQP4 in the study subjects. Logistic regression analysis was applied to analyze the factors affecting neurological deficits
and prognosis in patients with ACI. Receiver operating characteristic (ROC) curve was applied to analyze the clinical value
of serum FOXO1 and AQP4 levels in predicting neurological function and prognosis in patients with ACI. Results: As the
number of days of onset increased, serum FOXO1 levels gradually decreased and AQP4 levels gradually increased in ACI pa-
tients (all P <0.05). As compared with the mild group, the serum FOXOLI level of ACI patients in the moderate to severe
defect group was significantly increased (P < 0.05), while the AQP4 level was significantly increased (P < 0.05). As
compared with the group with infarction area=<20 em’, the serum FOXO1 level of ACI patients with infarction area > 20 cm’

was significantly decreased, and the AQP4 level was significantly increased (P <0.05). As compared with the good progno-
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sis group, the serum FOXOL1 level in poor prognosis group obviously decreased (P < 0.05) , while the AQP4 level obviously

increased (P <0.05). AQP4 was a risk factor for moderate to severe neurological deficits and poor prognosis in patients

with ACI (P < 0.05), while FOXO1 was a protective factor (P < 0.05). The area under the curve ( AUC) of serum

FOXO1 and AQP4 combined in predicting moderate to severe neurological deficits in patients with ACI was higher than that
predicted by FOXOI and AQP4 alone (P < 0.05). Conclusion: The detection of serum FOXOI combined with AQP4 levels

in patients with ACI can better predict the degree of neurological deficit and prognosis of patients with ACIL.
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1. —J&%eRl JEEL 2020 425 H 2022 4£ 5 HHP
T puc BE B R B S RHIGA 19 95 1] ACT (45
WFFEx G, Horp 55 65 3], 2 30 441, 4 4% 50 ~ 74 %,
SF-14(58.50 +6.04) % (R85 ( body mass index,
BMI) 4(22.72 £2.50) kg/m”; WA 52 32 4], 4K i
s 71 5, BE PR S 34 451, g il T S 40 1

PAFRUE : DACT 75 € [ 2t B PE A A Hh
iR 2018) btk , HAREILR AR S CT 4
R @ U ABE s @RETETC 0 15 T4
o YRR I 55 s (D KR A BERT 8] <24 ho HEBRAR
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ARG ; OEEAE ACT HAFAE 4 ) 5E G4t
#OMEA B S et SRR . AP A
BEfe 322 01 2t (4165 :2020-01053) , A 5K &
BRg I E R B4 .

ACT B35 AR o R 56 [ [ 57 TUAE RIS e 26 vh
3% ( National Institute of Health Stroke Scale, NIH-
SS) PSR PPN 2 I BE TR DL , 5 ACL R 43
N R BB 2 (NTHSS <4 73 ) 34 {51] A1 v B B2 gl 43 20
(NIHSS >4 43)61 i, MR HEAEFE i AR /N 4

HAy NAEBE T TR <20 em® 41 73 5] A4S AE 1A FR >
20 em” 4122 ),

2. Jitk:

(1) F 5 5k : NI FOXO1 gk fu i
0% fff M) %€ ( enzyme linked immunosorbent assay,
ELISA) 170 & A iRBUGE A IR IRA A A
137 AQP4 ELISA 57 &0 F B LAE BHE By
AR ZIRERHR 73 BT (FK-SY96S) Ity F LLZR
T RHEA BR A

(2) —FRTTRHISCEE AR BT AT BIFFE X0 RAE S M
N I s G G T O 0 R s s N DA S
IREEFR

(3) MLIREE Al B R R SR AE BT A7 ACT |38 A
Be 755 1.3.7 RAMPUN &Ik M 4 mL, BT REE
F, FEIREE 20 min J5, DL 3 000 #/min B 0>
10 min, WEHCFIEW BRI M I o B o 2 7E LW EP
B E - 20°C I A7 R

(4) ELISA A M A 524 4 1L 7 FOXO1 ,AQP4
AR BRI IR L % BRI FOXO1  AQP4 il 5
R B U B A5 D7 A I I A A X R IMLTE FOXOL |
AQP4 /K-,

(5) Fifis : ACT B ZARSIR ST A s 3 4>
AJG 6 AT T T2 5 90 d, iR4E M R Rankin &
2% (modified rankin scale, mRS) ¥E43"2 6 ACI B 3%
o3 A TE RAFH (mRS PEr <2 43) 72 Bl FIF S AN
R (mRS ¥¥53 >2 73)23 B, 258 %, WA BUS
AR,

3. Geita s R SPSS 25. 0 Giit2 kA, it
PR (7 +5) 2R, R ¢ K50 LU THECRORL LA
FAME( %) Frm , R x* K% ; R Logistics [A11
SyHTE ACT B85 Pl 2 ) e Bl 450 0 3305 i IR 3R .
K2 TAERRE (receiver operating characteris-
tic, ROC) i 28 ¥4 IfiL 7 FOXO1 , AQP4 7K - %f ACI
B P2 T RE SR AN IS 0 B A, i 2T TR
(area under the curve, AUC) [A] Fb AR Z #5656, LA
P <0.05 JZEFAGIFE S
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1. ACI 3% IfL3% FOXO1 ,AQP4 FZ5 /K F-: ACI
B 1.3.7 R I FOXOL KP4 U B fIX,
AQPA JKFARIK Tt Ry (P 3 <0.05) , LA 1,

%1 ACI £ # f1% FOXO1  AQP4 3 A A F WA (% +5,n=95)

B 8] FOXO1 (ng/pL) AQP4 (ng/mL)
%1 £ 370. 18 £24.23 3.39+1.08

%3 K 348.52 £26.08 " 3.87+0.85"
%7 X 314.45 £29.22** 4.25+0.83""

.58 1 Xik#,"P<0.05;5% 3 £ ki,"P<0.05

2. R AL S v E R B 4 i v FOXOL |
AQP4 K- SR RE bt 4 oA, vh B BB 4 ACT
B M FOXO1 7K 5 25 F A%, AQP4 /K7 i 25 7t
(P 1#9<0.05), #E2,

k2 BESFALEE LR A ME FOX01 AQP4 kT th %
(%

I+

$)

i) 11 FOXOl1 (ng/pL) AQP4(ng/mL)
B2 H i 34 399.64 £20.46  2.29 £0.95
I & st 61 353.76 £26.33  4.01 =1.15
t {4 8.782 7.419

P i <0.001 <0.001

3. REMEFEHF ACI B3 Il i FOXO1  AQP4
IR 5K B8 1 A < 20 em® 41 Fb AR, A 1 A >
20 em’ 41 ACI 8 2 IfL 1 FOXO1 7K 3 & 3 B AR,
AQP4 JKF- B E TR (P <0.05) , W4 3,

%3 FEERLER ACT &4 fiF FOXO1 AQPA KT H % (% +5)

2.5 % FOXOl(ng/pL) AQP4(ng/mL)
RRGHAE<Oe’ 22 B 375.61£25.17  3.11£1.02
RAGASDen’ 22 2 352.16:21.13 4332129

R 3.965 4.615

P i <0.001 <0.001
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4. Logistic [ Hr 52 M ACT J8 35 #i 2 D) fig
PR R DL ACH B 2 A5 & A rh 3 32 ph 2 Ay
A4S &, L FOXO1 ,AQP4 mRS ¥¥4> A A &, £
K2 logistic [A1)5 43 BT 45 2 7, AQP4 & i H &R
W A S R SR P &R L, FOXOL & ACT & &
A BB AR R (P 1 <0.05) , L3R
(AR RAE T LR L, A SO A R A
SRR o

5. IMi{E FOXO1 ,AQP4 7K V-1l ACI 35 &
JE R 2R D RESA ST : 1L FOXO1  AQP4 154 Fil i
ACI B B ph 2 T RE Bt 1 AUC & T35 |
MFM (P ¥ <0.05) , WK S K1,

6. ANIF] HlJG 4113 FOXO1 ,AQP4 7K F-: 55 fii
Ja RO b, WiE A R 4H ACT 3 17 FOXO1 /K
FREAK, AQP4 JKF-THE (P <0.05) , L& 6,

7. Logistic [ 43 #r5Z M ACT H 35 15 1) A
HE: DL ACT B35 #5100 b IR AR & DL FOXO1 |
AQP4 7KV {5 . Z R F logistic [A1IH 43 H 4%
R, AQP4 2 ACT B H WG A R M fak &,
FOXO1 ZHARIHZ (P ¥ <0.05) , W3R 7 (A2 HIR
{5 2R IR 2, 4 SR — e A A 4 SO

8. IiLi FOXO1 AQP4 /K15l ACI % i )5
G307 1L FOXO1 B AQP4 ZKP- A Ft il ACI &
HHUE R AUC S, K ZHBG R IL T AQP4
KA BRI (2 e — AQPA = 3. 350, P =
0.001) ,{H = F B Al 5 FOXO1 Ul Fii oA,
KSR TLe A L (Z s — FOXO1 =0.216,P =
0.829), %8 K2,

Wit
ACT J—Ffr e L FR) i ML 5 B, 00 70 R 2 1

SRR WSS R , 7 T T U i, B
FEr= RIS ACT TPk AT A B %

%4 LHEE logisic B I B ACL EH A s R B &

EAC) by B1h SE 14 Wald y* 14 P i OR 95% CI
FOXO1 -0.612 0.185 10. 961 0.001 0.542 0.377 ~0.779
AQP4 2.013 0. 620 10. 546 0.001 7.489 2.222 ~25.245

mRS #F 5 0. 944 0.574 2.702 0. 100 2.569 0.834 ~7.913

%5 i FOXOL AQPA AP FUI ACT & 2 o & £ 4 2 o fi2 6 R 44
LS AUC AIHE 95% CI FAE(%) H (%) Youden 454

FOXO1 0.917 381.53 ng/pl 0.842 ~0.963 83.61 91.18 0.748
AQP4 0. 946 3.14 ng/ml, 0. 880 ~0.982 90. 16 88.24 0.784

e i 0.981 0.929 ~0.998 91.80 84.12 0.859
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&6 TERHFAE TG R A M FOXO AQP4 AT b3k (% £5)

20 %) 1) FOXO1 (ng/pL) AQP4 (ng/mlL)
TG B4 72 381.39 +24.18 2.95+1.03
FERRH 23 335.08 +24. 40 4.77+1.23

t1E - 7.979 7.023

P1E - <0.001 <0.001

Fi CT P-4, H X LA ME B 0 W7 F s 57 ACT R 4915
JED R TR R R A AR ACT B
(A9 T AT PPAR H A 2R S, NIHSS P4 2 Il
PRIEAL ACT M 2 D e Bt i 3 FH AR s mRS
VA3 B A i i i A b S R 2 T R WK S A
DL, A, R UG A B R

FOXO1 RIAEA I 16 4 42 7R 598 R | o 0 0
U8V B s o TR 3 FOXO1 7K SE7E MR 15 48 JR &
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IRk, FOXO1 7ERE = A I RE B 0145 S5 9
9o A FHT S A E 52, 1EL G 1 A8 5 95 v A A 92 38
Do Mei 2517 T 5 % B ot 1 7798 9 468 0 K A
HEH FOXO1 3k 1 R, fo ot 4k 34 AT LA iof
MG DT B S KT 1 (silent information regulator
1,SITR1)/FOXO1 {55 18 i, ¥4 i FOXO1 & [ %
IR A 20 R B D G R I PR A . AT
H, ACT BB IS FOXOT 7KF-Fifi s KA iz 45
REAG s v B B 41 R 3 1L YE FOXO1 AKPAIG T2
AL ; B A RALEE S FOXO1 KPR T Hil)s
R4, $&RIM7F FOXO1 7KF-RT g5 ACT i fE ke
XK. #F— 058 & B, i FOXOL 7K F AR F
381.53 ng/pL B, ACIT B AT BE A rh H B i 2 1)
REGRA ; 24 IV FOXO1 JKPIK T 363. 64 ng/ L i},
ACI R ATRETE AN R .

AQPA F= LA 7 ki 552 Jo F0 32 B 1 25 7K [a] Bit 58
Tk REAERRI K F-# . AQPA FEHI 28 0 A
HITRE &5 #h 28 2 50 B B0 AR op R 5 T AR
FAPY S BRI R B, W] AQP4 K F- B B I
2L A, 0] 8 R A0 S O, A K i 2
RRERG AL, O I R 45 5 . S Bk, ACL B
B 137 KT AQP4 7K - Fifi KA /K- 1% A
T s o EE R R 4 AR I AQP4 KR TR
SRR TS AN R 4L I AQP4 JK P15 T S
RAFA, 3R m 4RIk 1) AQP4 RIREHY i ACT J& 35 #if
ZUIBEER A TG A R . 13 AQP4 7K -5
T 3. 14 ng/mL ], ACI J 35 AT REAEAT HH E BE A A &2
IRE B ; 24 17 AQP4 /K - F3. 75 ng/mLHE},
ACI B ATRETE AN R .

% A &K Logistic [8] 19 73 #7 2.7, Il 16 AQP4 &

*7 % EF logistic BIH A% ACL &£ FG oy H %

Yram & B 1L SE 18 Wald y* 14 P14 OR 95% CI
FOXO1 -1.852 0.256 52.308 <0.001 0.157 0.095 ~0.259
AQP4 2.163 0.782 7.651 0. 006 8.697 1.878 ~40.274
%8 ¥ FOXO1 AQP4 A-FF Ml ACI & % il & 441
PE AUC A A 95% CI RABFE(%) (%) Youden 4§
FOXO1 0.941 363.64 ng/plL 0.874 ~0.979 82.61 80. 56 0. 806
AQP4 0. 804 3.75 ng/mL 0.710 ~0. 879 52.17 94.44 0. 466
Z A 0.945 - 0.878 ~0.981 96. 85 75.00 0.750
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