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AP PR N A b S5 LS sSTREM2 Fil DKK-1 /KPS IIb)
R 71 1 T AL F 2

FRT, BEC, FEFC, LHE, FRES
(BT BERE a DEEREERE; b, PEERE; o fEeNB, BRI 430012)

W OE. BE MR LEHaMEEF (acute ischemic stroke, AIS) # & o ik 7T 7 b5 49 I £ & fik & % 4K 2(soluble
triggering receptor expressed on myeloid cells 2, sTREM2) % Wnt 425 i@ 3847 4] B F 1(DKK-1) 7K-F 3¢ #p AR & & o F0] H-
M, Fik #IR2019F 1 A ~2021 F 1 A TRX TR ERAERET G AIS EF 251 Al AMET S, HEFFEG
A~ R R R RRAP AR & ( Hamilton depression scale, HAMD ) #£4%, ¥ AIS &% 5 43k /5448 (NPSD) 41 (<7 %,
n=183 ) Fe #5474k (PSD) 41 (=74, n=68) . WERFHA—HIERTH . LA RIFP R LR EHE IR E T,
A KM ST R R Pearson A8 K 447, % B & Logistic B2 547w AIS £ 4 PSD X £ 69H il &, %iXA TEM&A ST
o2 STREM2, DKK-1 Z3A&#m 2t AIS %4 PSD ¢y Fm 16, Z55R PSD 40% % i sTREM?2 (312.79 +51.24 ng/
L), DKK-1 (447+0.62pg/L) , #BEZEZAMRLRF T E4 (NIHSS) 4. & B Rankin & (mRS) #4335
T NPSD 41 (172.96+£32.55 ng/L, 3.01£0.57wg/L), B A EEH4HE R (ADL) #4 9 Z4LT NPSD 240, £ 7%
WA it F & 5L (1=25.585, 17.607, 5.937, 47.288, 2.990, 3 P<0.05) , PSD #ifni% sTREM2, DKK-1 7K-F 1% NIHSS
4. mRSIF4H ¥ 22 F EH % (=0.657, 0.669; 0.620, 0.614, 3 P<0.05), 5 ADL #F% 2 2 % fi4a% (=-0.712,
-0.701, ¥ P<0.05)., sTREM2(OR=1.219, 95%CI=1.040 ~ 1.429) 7t &, DKK-1(OR=1.363, 95%CI=1.076 ~ 1.728) &
A% AIS %% PSD A AWk B % (P < 0.05) . fik STREM2, DKK-1 B4 A% AIS %% PSD #4Faal i &,
T&EAR (95%CI) 4 0.914 (0.843 ~ 0.967) , # T fik sSTREM2, DKK-1 #—354r4m] [0.823 (0.760 ~ 0.869) , 0.801
(0.743 ~ 0.851)], £2FBA %t F &L (Z=3.864, 4.072, ¥ P<0.05) . &t fiF sSTREM2 = DKK-1 &P+ &2
AIS % PSD w9 #em H &, s+ AIS KA 6 AN A WMApAkey & AR T AER

KRR SRR AR R A i A 2 AR 25 Wt (5 SE EEANHIE T 1
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Predictive Value of Serum sTREM2 and DKK-1 Levels in Patients with
Acute Ischemic Stroke for the Occurrence of Depression
DONG Hanning®, PENG Yunjuan®, LEI Guoqi®, Al Yanping®, FANG Zubing"

(a. Department of Psychological Rehabilitation; b. Department of Traditional Chinese Medicine; c. Department of
Neurology, Wuhan Hankou Hospital, Wuhan 430012, China)

Abstract: Objective To investigate the predictive value of serum soluble triggering receptor expressed on myeloid cells 2
(sTREM2) and Wnt signaling pathway inhibitor 1 (DKK-1) levels in the occurrence of depression in patients with acute ischemic
stroke (AIS). Methods 251 patients with AIS who were hospitalized in Wuhan Hankou Hospital from January 2019 to January
2021 were selected as the study subjects. According to the Hamilton depression scale ( HAMD ) score at 6 months after stroke,
patients with AIS were divided into a non-post stroke depression (NPSD) group (<7 points, n=183) and a post stroke depression
(PSD) group ( = 7 points, n=68). The differences of general clinical data, neurological function scores and laboratory test
indexes between the two groups were compared. Pearson correlation analysis was used for correlation analysis. Multivariate
logistic regression analysis was used to analyze the influencing factors of PSD in AIS patients. The predictive value of serum
STREM2, DKK-1 and their combined detection on PSD in patients with AIS was analyzed by receiver operating curve analysis.
Results The serum STREM2 (312.79 +51.24 ng/L ) , DKK-1 (4.47 +0.62 . g/L ) , NIHSS scores and mRS scores in PSD
group were higher than those in NPSD group ( 172.96 + 32.55 ng/L, 3.01+0.57png/L ) , and the ADL scores were significantly
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lower than those in NPSD group (#=25.585, 17.607, 5.937, 47.288, 2.990, all P<0.05). In PSD group, serum sTREM2 and
DKK-1 levels were significantly positively correlated with NIHSS score and mRS score(r=0.657, 0.669; 0.620, 0.614, all
P<0.05), and significantly negatively correlated with ADL score (r=-0.712, —0.701, all P<0.05). The elevation of sSTREM2
(OR=1.219, 95%CI=1.040 ~ 1.429) and DKK-1 (OR=1.363, 95%CI=1.076 ~ 1.728) were independent risk factors for PSD
in patients with acute ischemic stroke (P<0.05). The predictive area under the curve (95% CI) of serum sTREM2 and DKK-1
combination for PSD in AIS patients was 0.914 (0.843 ~ 0.967), and significantly higher than serum sTREM2, DKK-1 single
index detection 0.823 (0.760 ~ 0.869), 0.801 (0.743 ~ 0.851) (Z=3.864, 4.072, all P<0.05). Conclusion The elevation of

serum STREM2 and DKK-1 levels is an independent influencing factor of PSD in AIS, which can predict the occurrence of

depression within 6 months after AIS.

Keywords: acute ischemic stroke; soluble myeloid cells expressed trigger receptor 2; Wnt signal pathway inhibitor 1

BRI PER 2~ H (acute ischemic stroke, AIS)

di T A G A R A ) 70%, 2 TR R B BOR
BRI Y A S AR (post-stroke depression,
PSD ) J& i 2% Hf B R UL i kS MO R E, K
JRT IR 30% ~ 50%, 3§ AR N Il A SR A
KRBT A B0 A i T A0 i 2 3 fih & A7 1k 2
( soluble myeloid cells expressed trigger receptor 2,
sTREM2 ) fe4hi & I FE MM, 25 KR40 K&
PERLI AR AT 1 5 05 S8 B Bl A 5
FEARB, PR AN AR SE K B STREM2 1Y 6 35 fE
AT B ] [ A 2 SR AR S SN, SR VTR Y PR
PETT R A Wnt {5538 B I 7 1(Dickkopf-1,
DKK-1) J& HA P& R 45 M R 0 R 1, fiE
Zia il B - EMEE, M Wnt 8 B% 85 5%
S, WKL, DKK-1 A ik ] Wt/
B - I R, IS0, FEOMRAE A&
A4 ¥, H AT sSTREM2, DKK-1 5 AIS % PSD &
A RREATERE . ABFGR SR ALS & g
STREM2 il DKK-1 7KF-, R ## % PSD & A= )
TN

1 #R5FE

1.1 #Frest % EH20194E 1 H ~ 2021 4 1 AF
WU BEBEBEIRYT 19 ALS 35 251 6 B 5
X4 RBIMANTHE: D AIS BWiTF & h e 2% 2
P22 323 2018 AF il 1 € e L b i A vl
PRAFFE R 2018 ) HiifE ) Q4FHS 18 ~ 80 2,
Ao EAEE 1 RN ABEZ ¥ kA s Q%
Sefi CT 5k MRI 944 BB @RE LK S
XEARF GG I Z R R AT HERRbRifE: (DRE
A IARRE SO EAGRIBORE L2, 26 b R AT IR
FHPUMAERZ Y sl bORS MEER 259 ;. QA ROR AT,
2N NI E Y N e S B RS IS
Vi SETSEABESE BE T A s I & EH A0
IR . HURIRIIGEIRTS . 2tk g |
H B e PR PO & . AR 2 B A B
ZE oottt

1.2 AEB5%% A sTREM2 ELISA %] & ( I

MR B A\, 925 KPR-1265) , A DKK-1
ELISA i & (CRINEEEYRHE AR, 775 RX-
0103 ) , Varioskan LUX ZIGEEFARY ( SEEIFEER K
NHED o

1.3 Fi&

131 Rk s SR FH RGO 2 W T S e e il afn v
sTREM2 Fll DKK-1 ik, B BUIA WF 50 4 A B
Je o R RS KL 2T 5 ml, 3 000 r/min .0
10 min, FAE )2 M0E R . SE500 g I &
VLRSI T o 20k RN e BEFRAS I 450nm Ak (i
SCEEMHE, ARPEHRIE S FLWOE BRI RARE A FLIR BE A
132 WEAEbR: WAEBEMEN . ER . ZHEF
PR . 4T F5 %8 ( body mass index, BMI)., = il FE 52
RIS L . BRI S . e O s L R IUAE
S AR S TORE, 0T B AR A
2 R ER AN, SO R SRR,
SEEH . SR A - IHEEE (R ER A -
IRE R 2SR . IR ZE A . LS. S4iEm
133 At oEAh Soordl: FHRE AR K
Pt R = A 55 [ B 7 DA R B A i R
(National Institutes of Health Stroke Scale, NIHSS )
Al ALS BRI E AR, PEmEE o 0 ~ 4247,
SYRUM R, P2z E N BT R A
Ja 6 MHBE, SR H® AN TESIHE 53R (activities
of daily living, ADL) PFili H % EIG TG s UiGE, T
STIERIN 0 ~ 100 43, SrECEAG, B H R AT
TG shAE 2z M SR FHk B Rankin 3 (modified
Rankin scale, mRS ) PG DI Rek Z A5 B, 4
WHE RO ~ 647, /rEUME, BEMAEIRRIKE
55 0 2 U ORI R I AR 2% (Hamilton
depression scale, HAMD) X} fIf & AIS & & ik 17 F
5r, 7 PSDAL (=745, n=68) Fldl PSD (none
PSD,NPSD ) 41 (<7 43, n=183) .

1.4 %t F o4 N SPSS22.0 Gt 4 UEAT 4L
Wt AFA IEA G H oy 255 M HE ORI
o+ bR (Xxs) Fon, A0 HRBCR H P S AE
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Aok, THETERILIR (%) FRon, dmE iR
HRTrkes . AHIAE 5B K H Pearson AH G730 #r o
Z N &K Logistic [H/M5200 AIS 3% PSD &4/
W, ZilE AR M L sTREM2, DKK-1
K WiZ B AN AIS i PSD & A Ay M (. LA
P<0.05 2 A gt #E 3L

2.1 P4k STREM2, DKK-1 & & s &k 35 47
voix WK 1. PSD AU BPELLH] . 4FEY . AERIBR
FEL . EBRIMCAE L . G EEE, Ii3E sTREM2,
DKK-1, NIHSS 43 & mRS 143 T NPSD 41,
ADL W IR F NPSD 4, 2R HA SR (3
P<0.05) .

2 &R
x1 WAL E sSTREM2, DKK-1 7K R IGRIBHFREEES [n(%), x + 5]
% il NPSD 41 (n=183) PSD 4 (n=68) i P
il 97 (53.01) 48 (70.59) 5.408 0.020
E (5 55.13 2 4.64 60.86  4.79 8.619 0.000
BMI (kg/m”) 2574 +3.71 25.46 +3.84 0.526 0.599
ZHEFR< 94 128 (69.95) 42 (61.76) 1307 0.253
HEHBRR R SR 6(3.28) 2(17.65) 13.234 0.000
LR 137 (74.86) 57 (83.82) 1.952 0.162
BRI S 49 (26.78) 20 (29.41) 0.149 0.700
SO 47 (25.68) 20 (29.41) 0.303 0.582
g I S 62 (33.88) 37 (5441) 7.532 0.006
RO FiTn 84 (45.90) 34 (50.00)
Hiwkmt 54 (29.51) 19 (27.94) 0.352 0.839
FEIER AT 45 (2459) 15 (22.06)

ERZIZ (pwmolll) 12,24 £4.36 13.51£5.20 1.943 0.053
SIEE (mmol/L, ) 5.03+2.06 571+2.14 2.300 0.022
S (mmol/L ) 170 £0.15 71+0.14 0478 0.633
TR - TR (mmol/L ) 1.60 +0.34 158 +0.41 0.391 0.696
(R R - IR (mmol/L ) 274067 287071 1344 0.180
MR IMURE (mmol/L ) 7.15+2.06 7.67+2.14 1.759 0.080
HLUEF ( pmol/L) 59.14 +7.68 60.40 + 8.83 1.108 0.269
MPREA (mmol/L) 17.54£3.57 18.11£339 1139 0.256
MLRFR ( pmollL,) 334.19£4521 327.51+39.75 1.074 0.284
FHEAR (pgl) 2.94+0.46 3.03+0.52 1329 0.185
STREM2 (ng/L.) 172.96 +32.55 312.79 £ 51.24 25585 0.000
DKK-1 ( pg/l) 3.01£0.57 4.47+0.62 17.607 0.000
NIHSS i3 2322071 2.95+0.84 5.937 0.000
ADL ¥4y 94.58 +7.55 91.41£7.23 2.990 0.003
mRS P43 0.50+0.17 2234041 47.288 0.000

2.2 ok sSTREM2, DKKI K-F 5 &if 456448 % M
PSD 41 Ifil 1 sTREM2, DKK-1 7K *F- 5 NIHSS ¥ 43
(7=0.657, 0.620, P=0.000 ), mRS #-4/3( r=0.669, 0.614,
P=0.000 ) £ ZF FAHOC, 5 ADL P42 i 3 A
X (r=-0.712; -0.701, J P=0.000) .

23 HMmAISEXPSDAAMEE WHEK2
PLAIS 8 # & 7% & 4 PSD N K A4 i, DA ML 75
sTREM2, DKK-1 K H78r, LIPEG . 4FH . Kwh
PRSI | BIR AR 5L . SR E B . NTHSS $F43

mRS P43 Fl ADL ¥ 43 M A8 7, £ [ & Logistic
[W )43 H 78, 1L sTREM2, DKK-1 2500 AIS
BH PSD AR fER R .

2.4 i % STREM2, DKK-1 #F AIS # # PSD %
Ay M WLEE 3, K1, L7 sSTREM2,
DKK-1 BEA K XF AIS H34 PSD & A= il ) fih £k
TR T I sSTREM2, DKK-1 HIfifsbr, %5
HAG G2 X (Z=3.864, 4.072, ¥ P<0.05) .
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x2 £ FEZE Logistic @I 8400 AIS B3E PSD XA EE
o B SE Wald OR 95%(I P
sTREM2 0.198 0.131 5.975 1.219 1.040 ~ 1.429 0.000
DKK-1 0.310 0.121 6.564 1.363 1.076 ~ 1.728 0.000
=3 Mm% sTREM2, DKK-1 REX&#MIT AIS B PSD &4 RFMMNE
moH ZIRARE et e) ok FeSE ik T A 95%CI
sTREM2 0.491 305.14 ng/L 0.788 0.703 0.823 0.760~0.869
DKK-1 0.362 431 e/l 0.780 0.582 0.801 0.743~0.851
[LER A 0.691 - 0.768 0.923 0.914 0.843~0.967
e F it it A SR I, B0 STREM2 & iA7K
e T = T U9, BEAh, STREM2 REQSHLT M REFE T 2 1
0s | WM AME, fRFEANER 18, MEIRIEH F o
SR AR AN PR 7 B A R 7 1 o e A, R i 2
o 06 | 215895 2 i ", HISAYAMA 45 U7V B 5% 438, 1fn
R T8 STREM2 7K F-F1 =5 REAS G 35 48 i it AP R 1) &
@ oo AR AFSE & BE, IE sSTREM2 ik 5B
U | & oo NIHSS P-4, mRS P50 5 B35 EAHSC, 5 ADL
o o WA R B DG, RIIMTE sTREM2 KF-RES
e ij; 08 1.0 W P D) Re i " AR, sSTREM2 /K,
BE AT R, B A shee s
R il i SPHTHLIEI, STREM2 RENSIA 505 AIS J5 M2
3 e ) ROCRIER I, TR MZITHHL, FEUB# 2

IR L, ZH)EHAS (PSD) B EEEH A
T2V, . DL . Pkl = K g AR IR
PSD Z W2 AR, IGIRRILE EREA, M
PEGRIMAERG A (AIS) B Mgk, 14
T AIS B8 &R X EBER P, H i PSD 12 W &
BURPEIGIR LB, Bz vl g0 LY Fdatn, MELL L
ik & B R iGy  PSD ALK M AN TEAE, H R
IS BZE b SR R SR 42 s K
SRR . IRARFSY PSD % A R B B
FIRBEMEIEAL ALS 23 PSD & MM T8FR, A
BT PSD H M THUAYT .

T8 40 i ¢ 35 fih &% 5% & 2(TREM2) 3 E H 5T
i 7N J5G o AN B T, A K i S A I T B nT
STREM2, & /N8 ot 440 Jifd 135 £k i) A6 s s 1
WFSE KB, 76 BT JR 2500 B0 . 14 AR S5 A 2R
P b, B BB P sTREM2 KT,
STREM2 i i i HEA 28 O IR T~ J RAE TR BT I AL,
I H RS B A A AU B T AR g
PSD #H i # IfiL 74 sTREM2 T} 55, 427~ sTREM2 J
S AIS 23 PSD W&, AMFsERE, K
H Bl ik P ZE /N FRAS AR AL sSTREM2 f5% 51 8 354
T, AE B X S5 R i 2 22, sSTREM2 3%
K5 A TR DU, sTREM2 REMS I i 32 461

ThBE RS, A WFFEHE , TREM2 REAS 8 1 0T /)
JE IR A A Ao 22 T AR T RE SRS . IR I S A
AR, (R Zoe R i E Ak e 2 oe i T,
FAAR SR I TR AN (R ph A S A Y ARBiFSE
STREM2 T} /2 5 i) AIS 3 PSD & A= iy 1 ST 1
W K 2, BRI STREM2 & 587 B iTAl ALS 3%
PSD &A= KBS i B AR i . W &30, /e BT 4
Wik B e I LH 2 S E S N NER,  RE S | A K v
X T R AR, SRR R R AR SR T
FH

VR S U R [ A R X R MR 28 A Y
B X —, FEAARIE A & A K i %
FAEH . Wit/ B - EAE A TE S 5EED
P2 TE Y & AR RN OE R DI RE B 3, 1238 B 10 S
LS IARAE (9 & A= # BT AR 56 U, DKK-1 /228 81 Wt
5 I A . A RS HGE, ALS A
T7AE DKK-1 Ak THE B 4, HoK ST & ml i i
PSD [ % A AU B AFFE R W], PSD 4 4 I
75 DKK-1 K FTHE, #8 DKK-1 FHE2 5 AIS
& PSD iy % . PSD 41 I 7% DKK-1 KF-F &
(BRI T RE IS ATS J,  BRFEAE KR K/ M G 5
DKK-1 Bl 22, DKK-1 38 iz 32 451 14 ifin i 5 s 1F
NS, 51 s DKK-1 7K. 1 DKK-1
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KR RS B - IR FIAERIL, il
L Tu i, S EUAR A I D RE R E 1Y
K B ARBFSEH, i DKK-1 7K F 5 PSD i
HMERETEr A &, $n L7 DKK-1 /KF4A Bl
T B PSD B E M & Re B0 " EARE . MFE A
M, DKK-1 7K Tt 5 BE 0% A2 2F I PR A 2 41 it [H -+
BB, BT T, INE R E LI REM
i B AT B R, A R 414U DKK-1
FEIR T E BRI IR IR A B L -3 B 2R 9 1)
WEER L, iV D 4 oT i EAL N R, § R
G2 S FEAZZ . RS, I DKK-1
T R ALS B34 PSD & A= (4 ST f I A
K, #/8 DKK-1 2 M s £ br &8, A
BT ITAS ATS [ PSD A& XU . 4324 RiE,
1} ik DKK-1 fefg8 L i Wt s i, PG5
CAl RFZITTZEMmT ¥, 5P T e
o Iifeiede, SRR EERIAN kA ¥
iCfZ e mEaG . b, DKK-1 35T E b g i
T IS PN R 20 B A R A RS, I Il A 4L 2
e R E AN 9 iRk, BmEREHZ, EAL
I B B e HE R 2R, KR RA T s A S b 22
JCIi, SECPSD kA B AR AL, I
sTREM2, DKK-1 M # It & Xf AIS &4 PSD i) &
ABABEIZEE, HI2WnBUS e fRe 5
43907k 0768, 0.923, HREAREBCA K ALS B 1T
STREM2, DKK-1 /K45 B T34l PSD 4 & A= AU
i A T4 %F 5 i PSD B B T HAYr, LI
BENAAER, (R DReRIMRE .

ZE Bk, JF%& PSD 1) AIS & MG sTREM2,
DKK-1 /K FF+ 5, M# ik 5 NIHSS #7453, mRS
P45 . ADL 35045 . IiLiE sTREM2, DKK-1 7K
TR ALS B PSD KA RS G R, W
FHEA XS AIS 3 PSD 1Y & A= LA %5 1Y T
. IR EE T Al AR ATS S I3 sTREM2 F
DKK-1 7KF-%F AIS 3% PSD %A= KU #6174 2
PARIRIRIATT 58, DA i s D pe i 0 i B,
FEAI% PSD & A4 KU, B3& B A IGIKBS . Ah,
X sTREM2, DKK-1 AHE &S Il RIAY T BE 5 A Bl
T AIS #i55 PSD WIRYT . (HASAS TR A TIR AW
HIAMRUAEE —E AL, AFFRARGEXT AIS &
M STREM2, DKK-1 7KFEsh 2528 (b 46 ,
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