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[ Abstract] Objective To investigate the expression of serum homer scaffold protein 1 (Homerl) and Dickkopf-3
(DKK3) levels in patients with acute ischemic stroke (AIS) and their relationship with neurological outcomes. Methods Ac-
cording to the ratio of 2:1, 108 AIS patients (AIS group) and 54 healthy volunteers (healthy control group) were selected from
the Department of Neurology, Xianyang Hospital of Yan' an University from January 2022 to October 2024. The AIS group
was divided into mild, moderate and severe subgroups according to the National Institutes of Health Stroke Scale (NIHSS)
score, and divided into poor subgroup and good subgroup according to the 3-month neurological outcome. The levels of serum
Homerl and DKK3 were detected by enzyme-linked immunosorbent assay, and the correlation between them and NIHSS
score was analyzed by Spearman rank correlation. Multivariate logistic regression and receiver operating characteristic analysis
were used to analyze the relationship between serum Homerl and DKK3 levels and neurological outcome in AIS patients and
their predictive efficacy. Results Compared with the healthy control group, the serum Homerl level in the AIS group in-
creased and the DKK3 level decreased (#P=22.391/<0.001,16.202/<0.001); Among the 108 AIS patients, 31 were mild, 42

were moderate, and 35 were severe. The serum Homerl level in the mild, moderate, and severe subgroups gradually increased,
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and the DKK3 level gradually decreased (F/P=121.399/<0.001,174.103/<0.001); Serum Homerl level was positively
correlated with NIHSS score in AIS patients, and DKK3 level was negatively correlated with NIHSS score (r,/P=0.706/<

0.001,-0.745/<0.001); Compared with the good subgroup, the poor subgroup had higher NIHSS score, larger infarct volume,
higher Homer! and lower DKK3 (#Z/P=4.573/<0.001,4.520/<0.001,5.993/<0.001,6.583/<0.001); High NIHSS score, large in-
farct volume, and high Homerl were independent risk factors for poor neurological outcomes in AIS patients, and high DKK3
was an independent protective factor [ OR(95% CI) =1.088(1.025—-1.155),1.392(1.144-1.694),1.307(1.117-1.528),0.892

(0.842-0.946)]; The areas under the curve of Homerl, DKK3 and their combination in predicting poor neurological outcome

in AIS patients were 0.808, 0.814 and 0.897, respectively. The combination of the two was superior to their respective predic-
tive efficacy (Z/P=2.653/0.008,2.666/0.008).Conclusion The increase of serum Homerl level and the decrease of DKK3

level in AIS patients are related to the aggravation of the disease and the poor outcome of neurological function. The combina-

tion of Homerl and DKK3 has a higher efficacy in predicting the outcome of neurological function.
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Homerl 7K - FEREXTBRZH | i iE DKK3 7K A T
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Tab.1  Comparison of serum Homerl and DKK3 levels between
the AIS group and the healthy control group
4 5 1%k Homerl ( ng/L) DKK3( pg/L)
fd R X R 2 54 15.23+4.29 157.81+30.87
AIS4H 108 34.30+6.44 85.04+£16.52
tfi 22.391 16.202
P1d <0.001 <0.001

2.2 KNEETE AIS B IMTE Homerl \DKK3 7K 4%

IL7E Homerl 7K b4, 58 B8 W 2 < BE W7 21 < FE
MPZH 5 IR DKK3 7K P8, 6 B 40 > v B 41 >
W (P<0.01), W% 2,

R2 AEYHETE AIS BF M Homerl DKK3 K HLH  (75)
Tab.2 Comparison of serum Homerl and DKK3 levels in patients
with different types of AIS

4 % Homerl (ng/L) DKK3( ng/L)
BT 31 27.97+5.53 99.75+7.63
ERD A% 42 34.22+3.17 89.11+11.87
WA 35 40.01+4.64 67.12+9.43
FAH 121.399 174.103
P1E <0.001 <0.001

2.3 ANEMAIIREL ) AIS BE IR R L B
Vi3 NHAIS BFEMEIRES A R %0 37.04%
(40/108) , 5 R 4F W4 H#e, AN R W21 NIHSS ¥ 43
e MESEARFUR | IE Homerl 7K | L7 DKK3 7K
R (P<0.01) ;2 A HAIEIRGOR LS, 22 7 RS &
(P>0.05), L3 3,

2.4 17 Homerl \DKK3 /K15 AIS £ 35915 A &
P4 B Spearman A0 ¢4 AT 7, AIS R A ML T
Homerl 7K-F- 5 NIHSS P73 2 1EAHSE (r /P = 0.706/<
0.001) , Ifil¥% DKK3 7K F- 5 NIHSS P43 £ fuAf 5% (r./

P=-0.745/<0.001) .

2.5 ZHE Logistic M54 AIS & # & U) g 4
JAARMEmFZE LI AIS B EIGELm A R
S (AR & 017 s /o “07) , BASR 3 i P<
0.05 Wi H (LA & JRERA) N A, T2 K
& Logistic [FIEZHT, 45 5 7 : NIHSS ¥4 5 1 5t
RFIK (Homerl 520 AIS B E L INRELS B A K AY
M7 fE R R 2, DKK3 & S Al 7 AR 47 R 3 (P<0.01)
W4,

R4 U AIS BE WAL A RZIHNE Logistic [
AT

Tab.4  Multivariate Logistic regression analysis of neurological
outcomes in patients with AIS

A AR i Bfi SEA{ Waldfi P{H OR{E  95%CI
W -3.909 2.995 1.704 0.192 0.020 -
NIHSS i¥4r % 0.084 0.030 7.656  0.006 1.088 1.025~1.155
FEFEAAT 0.331 0.100 10.895  0.001 1.392 1.144~1.694
Homerl 0.267 0.080 11.183  0.001 1.307 1.117~1.528
DKK3 & -0.114 0.030 14.627 <0.001 0.892 0.842~0.946

2.6 i3 Homerl \DKK3 7K X AIS M # 2 Ihfie &%
JIARRBTINAEE 20 7E Homerl \DKK3 7K - X}
AlS BEMAIIRELS /A R BUNALRER ROC #hZk, IF
TR | (AUC) , 45 R B 7R 1% Homerl |
DKK3 7K Bl e — B G Al ALS f835 #h & D e 4s
JAN KA AUC 430514 0.808 ,0.814 ,0.897 , —FH AL
T4 B B0 0 &g ( Z/P = 2.653/0. 008, 2. 666/
0.008) , W& 5 Kl 1,

5 1M Homerl \DKK3 7KF-XI ATS f 4 # 28 DI REZ & AN KL
BT RE
Tab.5 Predictive efficiency of serum Homerl and DKK3 levels for

poor neurological outcomes in patients with AIS

. . 2%
ok B AUC 95wCl  URIE AESE ig,ﬁ
Homerl 35.96 ng/L. 0.808 0.720~0.877 0.550 0.941 0.491

DKK3 80.47 wg/L 0.814 0.728~0.883 0.900 0.647 0.547
ZHEBAE 0.897 0.824~0.948 0.950 0.765 0.715
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SRR AR | 1308 45 DR R2 AT3A HR 0 R
ZIIRRES SR E T IR B B 2 T R4 R R R
P R RSl R B I SR A PR A T ORI 3 K
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moH R4 (n=68) AR (n=40) X2/t/Z {8 P
MBI %) ] 5 48(70.59) 26(65.00) 0.365 0.546

5's 20(29.41) 14(35.00)
Y (225, %) 62.94+11.03 67.00+9.72 1.928 0.057
WS [ (%) ] 16(23.53) 12(30.00) 0.549 0.459
PRI (%) ] 20(29.41) 14(35.00) 0.365 0.546
TOAST 43[4 (%) ] KB Ik T A 78 32(47.06) 16(40.00) 3.939 0.414

LR FE TR 15(22.06) 15(37.50)

/NIl A5 PR FE R 10(14.71) 6(15.00)

oAl PR 78 8(11.76) 2(5.00)

AN TR R 7 3(4.41) 1(2.50)
GIRE[ B (%) ] iy i sl 12(17.65) 12(30.00) 2.224 0.136
RN ] 14(20.59) 12(30.00) 1.221 0.269
Wi IR 21(30.88) 18(45.00) 2.176 0.140
L 38(55.88) 28(70.00) 2.112 0.146
1= i 1A 16(23.53) 11(27.50) 0.212 0.645
K995 2B A BRI ] (%£s, min) 135.75+54.09 155.03+61.30 1.702 0.092
NIHSS ¥4 [ M(Q,,Q5) , 53] 6.50(3.00,19.25) 21.00( 11.50,35.00) 4.573 <0.001
FESCARFIL M(Q,,0Q;) ,em® ] 4.14(2.32,6.88) 7.53(5.37,10.91) 4.520 <0.001
BT [ %) ] kAR 48(70.59) 26(65.00) 0.381 0.827

HUAR 11(16.18) 8(20.00)

R 9(13.24) 6(15.00)
Wi & (2+s ,mmHg) 146.97+16.47 147.65+22.03 0.182 0.856
#F 3K (x+s, mmHg) 87.31+18.60 91.35+25.12 0.885 0.380
A (x+s, mmol/L) 7.58+2.04 7.63x1.80 0.115 0.910
MZTHEEH (x+s,g/L) 142.60+22.66 136.28+13.74 1.806 0.074
P50 (25, % 10° /1) 8.00+1.82 8.42+2.22 1.066 0.289
S JIE [ B (xs , mmol/L) 4.55+1.22 4.54+1.18 0.042 0.967
H I =g (%£s, mmol/L) 1.69+0.21 1.86+0.68 1.491 0.143
T B I A 11 L1 B2 (s, mmol/1L) 1.23+0.25 1.20+0.12 0.747 0.457
A% 4 N 2K 11 I 31 952 ( 25, mmol/ L) 2.76+0.71 2.90+0.46 1.213 0.228
BEM BRI E[M(Q,,05) ,s] 12.85(11.43,14.68) 13.25(12.43,14.65) 0.910 0.363
TEALTR 3 B LS ] [ M ( Q4 ,05) 5] 28.80(25.75,32.18) 30.30(22.63,33.55) 0.598 0.550
MLFRFR (x5, pmol/L) 364.85+61.17 375.74+108.86 0.581 0.564
MLALEF (E4s, pmol /L) 71.39+18.49 77.58+20.32 1.618 0.109
Homerl (x+s,ng/L) 31.83%5.45 38.51+5.83 5.993 <0.001
DKK3(##s,pg/L) 91.83+14.09 73.49%13.79 6.583 <0.001

Mt ohfe s XK, NIHSS P4 A5 SRR B8R fig
TE—E R Fm AIS M2 U 6e4s R, (HHAFAE

I 5 Z R AR EAE AT, 98715 S SN A TR
AE N A AR 2 R B SRR, 7R/

FALPER | 5 52 VAl 5 2 g S e X L 4 TS B i 4
FEEESE R BRI PR, A7 B T RO R Al
WAYIBREY)

shIk kLS AL (atherosclerosis, AS) &5 JiL A 5] 2 figg
ZH AR M SRR, RERE A 28 1R B A7 B IS /)N e Joa 240
UL TR I T 240 L, 34 58 58 P s it PR - 3R 38 S B 48
RV, I35 T ph 2 on A T, DTN R+ 28 1) g
! . Homerl 2—F 4l il )y X2 EH, FEAEF K
PR G AR TIF AL T 5 Ml 25 A A, A0 4% A Y
Homerla 14 %Y Homerlb/ ¢, ) 1Z 434 F I K2 Joi i
I BRJEAN 2 45 DX, ZE R 2 5 T 9 5

BUIA 4 MUY | Homerl FE435 i 55 3 R IK B W fH,
I+ 5 BIP I A M I 22 037, Homer 32 36314 AT 1 i 22 24
JE I AL 25 H P4 B ( mitogen-activated protein kinase,
MAPK) {553 [, Ui/ A1 YR JW o 440 it 2 A e e |
Pt A2 BRI I o 40 L 1) 2R 3, DA T 0 2 Ao 28 AR e
Bt A TSR R 1 PC12 4RI
F B 2 e R Homerl F 8 AT FEAGIE R R 1
AT AR SCEE DR A 38, /bt 28 58 1 I 17 R0 248 i o1
T 2 g & B, A A 40 A1 35 Ho-
merla, B] # il 4#Z% A F-«kB (nuclear factor-kB,NF-kB) i
T AT 0 IR A B -1T A it R E A1 BB
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1 L% Homerl \DKK3 7Tl AIS i85 1 22 D RESS 5 A
R ROC ik
Fig.1 ROC curve for predicting poor neurological outcome in AIS

patients based on serum Homerl and DKK3 levels
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IHEE, EM AR S B E B, ]
MAPK | NF-«B {5538 # , 98/t 58 PRl 1 T2k PR
SN G E2S7 & @ VAR 1 1 o e R S R
IiRe., HIk, 3 Homerl /KT 5 o] GE (A E 42 78 AIS
SR AEAE T ™ EE 0 0 28 8 1 B g RN A A A, IR
S |V Homerl 42 i 4647 3817 4 117 Homer!
AKOF T e S IR T EE AR B M R T RB S A R A AR
KM Ly AU SIS R, Homerl 76 /1N BRI
KT 2 B 4 e 2535 (R R Homert
GRS €2 3 AR R EZoe w1 I F a8 )
Homerl BEIH X —id 2,

DKK3 & i1 2 Fh2H 285 1 8] 72 5 240 Jfd 53-8 1) — b
SHIRFIRER A, BB 2 B IE B-catenin BYA% 5 07, BT
Wnt/B-catenin {5 5 i s, T 15 T i 2 5515 5 18
e ABTEM 2 RGP R R A B A ER T

DKK3 7 5 J52 il 7 5 8 57 09 A i 55 76 /s B rp fik 36
ik AMIEPEE S DKK3 BERH T c-Jun 220258 A Ui P ( c-
Jun N-terminal kinase, JNK) /¥ 7% F & [ 1 (activator
protein 1, AP1) {55 i 5 , MR 28 A 1 S I R i3 i
ZU)Re ™ KR EA g T, DKK3 RE il 41 i 94
215 5 V89 B4 1 (apoptosis signal regulating kinase 1,
ASK1) /JNK/p38 -1 /INie Jot 4t il Ak, ool 4 4 28
PER P I AN, DKK3 |- 3 i 30 i 4 I 5 1 54 g
3B/ B-catenin 38 K , I /b BT R % Vg BR A A BR800
T2, NI ph e D g™ Rk A 5T % B, DKK3 B
AR HE R, [F I Caffo 251 S2ub 48 | Kk b
BN bk B 1A ZE K B DKK3 IR 1A 5 0 28 58 Pk s 0y A4
JOJE T RGN OC, BOENIN T DKK3 KAl aES AIS
BEMAIN eSS RAAEAEIR R, AR LI, AIS B
BT DKK3 7K REAR , I Fifi 5 909 155 i 8 i ReeA1 il v
DKK3 7KF-Fh ok AIS fBE M S D RE 45 R A Rl S A7
PRZE, X—25 R ER, M5 DKK3 KT 5 ALS
I 1 DB AN R A 2 T Re 45 ey AU BRI D AR G, I
HLII AT REJE , DKK3 F 5 BEF5 P Wit/ B-catenin {55538
B, T H0 I R i INK/AP1  ASK1/p38 2538 #% , ik /0>
PRRANBIR - PR TR FRIR | A0 i 28 58 P I 0y R s
AR ICITS R ALS JERTE A% M DRSS )
T gy 24 . I4Ah, DKK3 Fii Wnt/-catenin E5 1 %
WRE R AP AS A VER S ke, it
18 DKK3 7K F 55 Al e 3E i 0] AS i & 1 i # TB
R, VRl i L e A P S AR N S A A A ST KR
TG L E T, T M ATS SR M 2 Dh Rk LS R

ABFFE ROC 146 .75, Homerl \DKK3 — F &
T AIS A P2 TIRESS A BRI AUC IR T 45 A 1
M | A I Homerl \DKK3 7K P-4 B T-Hiilll AIS
A2 D RESS )R, [RERS I i3 Homerl . DKK3 7K
P HLA T A AL fE
4 i
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