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[ Abstract ] Post-stroke depression (PSD) is a common clinical complication occurring after ischemic and
hemorrhagic cerebral infarction. About 1/3 of stroke patients develop PSD, and its incidence rate is 4 to 10 times
higher than that in the general population. In recent years, efforts have been made to identify biomarkers related
to PSD. Despite the lack of evidence supporting the use of a particular biomarker for PSD, several changes have
been observed in oxidative stress, hypothalamic-pituitary-adrenal axis dysfunction, neurotransmitter alterations,
neurotrophic factor changes, gut microbiota imbalance, and genetic susceptibility. In addition, neuroimaging
studies can detect early subtle structural brain damage in patients with PSD, and the integration with biological
biomarkers may enhance the diagnostic and predictive accuracy for this condition. This article reviews the
biological markers and imaging examinations related to PSD, aiming to understand the pathophysiology,
prevention, and treatment of PSD and provide assistance.

[ Key words ] Post-stroke depression; Biological markers; Imaging; Review

Fund program: Shandong Provincial Medical and Health Science and Technology Project(202403071100)

P

- ZEIR -

i A H SR R) i Jeg AR o e i 25 2 2L e
BAR, BRI ZURSE 3, S EUK AV S
Holleh PR 3R B8 Ay O e SR P i | 2R S L X
BRpk 4, ™ I AT BT L 2 e M AR A, AR
AT A B AN R L, 85% J2 L R A A
129% S HH LR 5 Pt 3 B0 DR A A 49
Bz | AIZE AT Al R 2R A, S BRI I i s
AT HH B2 et 0 ot BB 2

A& S AR (post-stroke depression, PSD) %
BRI R A fE 3 H A B, RIS |
DUBRTE T | SO IRBE R 5 PRJZERRAIC | AR LR

SERTRAEAR , T WLRESIPEREAE 5 s, J5Uh KA
SEARIE— LI, A ST T R D R 52 ™
B, IIIRERER , S A i1 5 e el T KU
XA EEAR 1A NA 6 s, i B T 52 BE At
SR I I T R & B PSD I
LT AR B AT, Al LADSUR S i 5 AH S Y B2
Syt a2 At HATMBTIE A B, Al Mo
B BRE AR AL TR EFEN R S5 PSD Y
KA R FEXIEHRNR T, HARBIEE A
[7] X 3585 PSD 6 ZR IR TR 485 S A — 4, R, 7R
SFRR SR E SO AR S AR B R R A B T



- 740 - M2 SRS DA 20254 10 H 20 H 5525 #:%% 103 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10

PSD FTII | 28 S 1. (D) AE IR S 8oE
SRR MR H A A sl 20 2 e I & W46 15
AR A 3 BRI N B 1By T
2GR R 5 PSD ARSI A Wb 5 0
WF5E 158 PSD WY AL I, A4 2 VA 1
SR, AN 2238 BTSRRI | A TR
A AEBIR R RAMAILIGY T SRR B
(2) A& J5 1 : PSD [ FLHIMTE T2 H CT . MRIAE
SER AR A EOR , H 2B e M T2 b 8 280
FEFRAL AP S PSDRY R, 5B M A G —
FIAT, 2215425 MRS A B0 2 PSD 92 7, anak
HO R L TR AT AR R R RO A
WEIARFETE AR | M KPR Y T RE T MRS
PeMRIFEAR , HAE 7R BT 4R | v | iigh
IR | I BESS M K B, IR 2H ZUC 625 T T
SEAL SN EWE B F LT 5 B, S PSD &AL
R R I B B . BERA PSD AR
PREY AR BOR, LI P Y455 0 PSD
AT FIS W B 22 7 B2 SCHF o

— EWrEbRs

L RMERREY) : WA il R T ik - b
MR- 7 Ei(hypothalamic-pituitary-adrenal, HPA) % 19
I X AT HPA il B930S , 52 1 Sh D RE , {52 ot
Wi a2, 3— WU ARG AR 2, 3- 3L
I A, S 80 B L R & (norepinephrine,
NE) F15-HT Az i/ | R PR R 7 A= 14 B i v 4R
PR A EPSD H B HGAS s N B B A, 7
A KA B RYER T, WTL-1, 106, TNF- o, 3411 #)
IL-6 25 (2R 2, 3- XUM A 7 A4, AT 2
5-HT B9800 o TNF- o 38 5 0 22 24 Ui AL 2
fif 38 %(mitogen-activated protein kinase, MAPK) fifi
Gl A AR AL 22 B Mg/, ki 3L PSD BT,
% v 1 RN 11 11 A Y TR N [ e 7 1
Jhi L0 200 i L 5802 AT 2 LI IR b B 3R A5 Y R 1k
HF, META 2847 & BLPSD 241 = 2 L R 49k PSD 41
(RN i PSP R o S = Al vk TG B
Ao 2 A0 e B BB B R A, R N RAAIRES
NS WA 28 N 3 DA DT RE , AT BRL M SIS ot 2388 S5
W, FELPSD,

2 AR IR ) . NSRRI b BT ALK
BAR, 25590 Z BV E AR 2 o i A v S AR e
P B S B I T AL B AR AR AR
K, KT AR S PSD Z Ml X R k)12 Kt
I R, AR Ry 2 4R B A DR S 4EE R D

A 702 e B g 2 g, (D 4iE %D, 4i4EED
E—FPIRTAE YA R, Meta 708 BRI K 44 &
D fd PSD % £E XU 384 1 3 15 (OR=3.25) ', 4k %
DB INARFR M (R VE ZE AL 2 B s i 2 R
TR HTEAC TS LA S H X o 2244 136 F1 NE B¢
WA eSS s R, L = EE(ViD,)
AT = PSD A5 AL/ BUIAE 5 24 4= K D 32 (4R BDNF fY
TR, IFHGE /N R I2 3h ) BE R AHMAR AT
S, L5 wo/ke HAUR Fefd . 754 BDNF i BR
FI(TrkB-1gG) JL-F- 58 4386 5 T VitD, BB #0 Al A1 ol
SRR VD, R A S T R R kAR
HEVEAT T A TR, % 5 7 = A B R A0 i A
T, A IL-10 FFAMHRE 2 40 P i >, AT
BPSD. ILAb, 4R R D FEbTE b A
Wyt P AR 7 A e e i i PR 40, DA R AT 2H 2L
HFR AL s SIS R B, AR 2R D R R
JTREAKF-, 7 1k Bz SRS ACE- T iR, AT & 44470 PSD AR
IV AR R, 4t 2 D R — AL
HHIFK506 45 448 UK RAETUHIARER L () [F]
R . [F) 780 e 2 S 2 2 R A R o b
AR EEACH Y, — 238 ABYABERFIE B,
FEZE AR e REAE JR Y 3 B, I35 ] R bk 2
TKOF-= 165 mmol/L i PSD % /= KUK i 6.13 51,
Zhou 25" 7 BIF ST A B, [R] 250 2 I R K - 85
(=16.98 pmol/L) i 35 kA= B &4 PSD B9 XU 3
J1110.976 /%, Jaiswal 45" 3@ 32 Meta 437 & 1 PSD
KR [ 10 e R S 2R /K SF- e v , T A ) R
K PSD AR 1 AE W2 AR s . T s 1 [) 28 2 i
IR T BUT B RIG I H S- BT 1 AR =R 1 Bk
Yol /U, I ol 50 AR O ) 3 s 2 S i 2
FIACH L, SEAMARRS . Bedh, [R5k e
iz V5 T N- H % -D— K & & ik 3% /& (N-methyl-D-
aspartate receptor, NMDAR) ¥ 0145 N I3 E 40
PAT AN S U™ [F NMDARs /- S
M AT PE S 5 T PSD YA L T LR b
G — R K %A e 2, Tl A 3 |
A2 I RERETG ), BT 2 PSD.
3HAREISHREY : T4 2 R 3 B ISl
NS, A S-HT, 20K NE, Ji%' 2 i@
EL 8 2 K i v 29 ok B4 2 2 57 K U 2 A A
BEAEL PSD 1) 55 BER 2, & B PSD 4 K BRUAH i 1 o
FINEE S ) 5-HT . NE FI 22 B4R o 500 FR 4 1 Jd
REAG, 59 K 5-HT FINE f4 38 8% 1) B8 b ik A o6,
5-HT. Z L . NEZKF-FERFEPSD 1y Az . Hk



HRZPE SR T A 2025 4F 10 H 20 H 4 25855 108 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10 - 741 -

SSRIs 125 2 1 Sk B 6 21 6497 28 1 A oo T 0 TR
HHZ R, AR ARG b
282N 5-HT FINE PR, ELW T P 1 Ah i 52 1AL
TICELIR 2, L b 3 R W R A 2 R 1) AR Ak
5PSDA K.

4425 FRHF : (DBDNF, BDNF ZEMHAL 314
8 HR KR A1 J o 22 28 G e ) e A B o A B v
ik, 35 R S BRI 32 4K (tyrosine kinase receptor,
Tkr) 455 R Z W2 | B7 1L 202 B st
T AERFRNZE ST AT | A2 S 5 fi ] 2B vk 1Y
PERI' . — TS 2 R, 24 PSD /N B IR A
JT J5 BDNF K- b Tt VAR AE BRI 4% >, BDNF
T B R Tk AL 3— V3t R Ras/ 22 54 5 036 A6 2 1
f 5l BRI Dy 2o S S R,
A FE4E PSD HIVEH] . BeAbh, fEErf, BDNF
PSD 3/ H i I B B AR s 2 — ", 3 B DR e
R S MERCR Z RS AT 22 2R AL
it , SRR i PRV , S B IR T 0N T
1 4t & E H(cyclophosphoadenosine effector binding
protein, CREB) i 2 1k, CREB B J&5 #F 14 7% BDNF
LA 14 3% BDNF-Tke {5 51 5, AT 0 42 PSD >, g
BDNF A/ TN A 72— 2D 0F5 . (2) RS R AEA:
£ A F(insulin-like growth factor, IGF), IGF-1%E K
Jili 22 5 R IE AR R i 2 AR, AR Rk
M A SRR b | FEAS ] o [ 38 AN R AR 245 T 41
JRPEIGE-1, R B8 T #p 2 3 s MAERE A 4T
AL, R E AN BT S B
T NG 1] 53 A7 B 245 SR AR s 1 —F “U” JE % Gk
A, BB AL K P B TGF-1 5 SIS AE A XU
WA T e RH O, T 5 R P JXURS: HH BT H 57 5K ~F- B
T, IGE-1 5 T IR A i 2 R 5 R — 4 Ak
A AW RIBIE T MAPKAS il 8% , 845 B R
A0 L G 5 1 18 100 M 98 3R 2 Ak i A A B RV,
R AR 2R R IR 2, S
TrkB 32 KLt i 14 R R BDNE TR PEAR
DAREAR PSD S8 A ARIEAR o

5. B WA A - i AR R S e i —
[t e R AT A AN D RE . — 3 Meta 73 AT 7
PSD "R E M) )RR E IR 2 UK AR T R
A6 AT TIRAT B e 9 PSD SR AR IR 5
X R T ISR R N i T G O T
18 Sl ARG 730, DTS2 e i 3 TR R 9 2 Y R s
]34 . WIERUEY T RES S T PSD K%, HAILH
AREANE « (1) B A7 AU A B LAt

RO SRR AR ) A Sl B R 2%
Se SRS OB 1] 7B =R iR o O e s P = i
TERAFRIE RS i S A U8 TR S i A A
IR/ IMA, S B e i 3, (i i E & PR
£ PSD B T i e i 1 AR 0 br s i L s
RS A 2 A A B B e (K,

6. iR & . 1%/ RNA(microRNA, miRNA) &
SR N R DI RE RS | AN AN T L R A U
SR I A S R L A — IO R
HIE B miR-22 F1 TrkB 2% P (NTRK 2) Z [H] #7356, H
7E PSD 835 F [ PSD £ 35 48 31 miR-22 1) K3k
LR BB LP <005, AR ENR, FF
151 1Y miR-22 41 il 5 28 fh T %84 7 5 ) BDNF-ERK-
CREB 38 [, 10 28 o v] 8P (445040 C gk B 7E PSD
KR AL H % 5 FE ZEAE . miR-22 ] §E 5 NTRK 2
SR mRNA 119 30 UTR XI5 4, 3440 26 1
(TrkB) ()G B SRS B S U N, R 280
ATEAME, BT B PSD 1Y &4 . miR-146 a-5 p ££ PSD
R R KT SR g Y, AT AEE A TR |
2 S TR NF- k B {5538 520 PSD

7. =i # R 4 85 H 1 (high mobility group box 1,
HMGB-1): HMGB-1 j& — il = 22 & 38 T # & o0 #l
NS BT AR L 5 A0 AN 8 S T R R A A A
S A% K o ShanZE 2 % BLPSD #8313 Y
HMGB-1 /K-t 7 &5, i B4 HMGB-1 5 PSD A
Ko HMGB-1Z5 PSD IHLHIAN T o (1) 755/ NI
21 0 0 55 4 P 355 L B A PR R 4 i 2
TP A, T3 PSD' ), (2) 1 P TEPE 28 A
J5, HMGB-1 B SR FE A0 o 2 Al BB i AZ O, R
RRETE TR, N PSD K AR KUK, (3) 0 e 22 Jie
[ A A SR e i B 1, JEHE N 20 M SR R 7K -
R AR, MR BRI 2350, SEPSD Y
Ko (4) BA5 P B2 4B AT I i e R 2ok
PRAALRI ), 25 PSD 7k,

8.5 iz 2 & 1 —2(lipocalin-2, LCN 2): W55
B, LCN 2 7K E-TH i 2 PSD & A (i sy f e PRl 22147
Bl It i A TP S R 5 41 3 3 NOX-NF- k B
S FHLHI R LON 2 A9 F I8R50k, BELIKT 2T
JT 4 i NHE 1 A7 ) T 9 20 e Jft P 2 1 5 LCN 241
SRR 2, LON 23 11 STAT 6B 1Lk
M2 ASRE IR 2T T BB, 1B W] 22 P38
MAPK 38 18 15 16 B /N o3 40 19 7% 12 5 PSD 1Y
KRB0, 25 F TR RTIA K LON2 J& PSD ik
FETRIFE R o



- 742 - M2 SRS DA 20254 10 H 20 H 5525 #:%% 103 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10

AR A

MRIAG A J7 2Ufd PSD 52 18 27 Ko A S Ik
h PSD 1Y€ ] LI SR AE 1 SRS 4 i 35 Bl

1. MR N BE MRI: 78 Sh Ko RERE AL 5 [
7 R D R 4 R A N Bl oA
AL 575 R 34 A BE R PSDAISE | (HHAF AR
2AMRBE , B S REAR I USRS 32 M A e
P AT RS IR RE 5 LOOGT I A5 38 )R D CAn e
L BB L AEIRSE R RE T A PR, fEIL
TECT, = HER I A BE MRIAE Sy — Rl iff 1) %
HOR, AT AR AR AP X fit N 3l RS T 25 O 8
FAAFRE0 A RERAIE REER A7 | IEVEE ) #4718
AT BT — TR EBA IR B, bk
1R 43 PR MRUAS I (R R BREER T R 2% PSD
(70 7 500 R F-(OR=1.034, 95%CI: 1.014 ~ 1.055,
P=0.001)"""" $ /R BEHA 4Pk A SR PE S PSD A 5%,
XKy PSD s BEAG A S i A B .

2.1 AT REMRI: # B AT HE MRIAEZRI K
i 7EF EOIR ST 1Y B A MRl 2 o0 iE 3, B Bl X
B 2 TR)AH SC 1 1) 0 2% 3% 2, i B A MRI %25 i
Jai B — Z M (regional homogeneity, ReHo)., {[CA51 % &
(amplitude of low-frequency fluctuation, ALFF), Ijj fig
4% (functional connectivity, FC) S AR 22 ST NG 311
HAE PSD 1 £ 2K F ReHo . ALFF JZ B il it 28 7% 2.
BRI S 1 BFST PSD SR /Ml 453507 ReHo & B
AN T | /NG S P 8 K/ Nk i T R ReHo
{EFEAG. A FANEIS > il ALFF 4347 PSD £
LeAEPSD AL, % B PSD 41 A7 M 4nafs m] | AL IX
FROIR 24 [l Bz 2 09 ALFF {12 35 AL, 2 5 ih %
YL - P T - BUIRMR - 45 1Bk - Fe il 3R B A G, 5K
JREES" 7 % BL PSD A SR I 45 H MDA X 1 FC
KA, WA A TUCT [0 FC S, P
HTR A8 8] DL R 22 b R FC ARG, R B BRIA
2% 55 PSD BRGHLFIA 5. Wu 2 S i i AR
A5 ALFF 850405 4 B ALFF B850 8 AR 1 1 A2 45 1
AT RARLE AN 7 35 B PSD 4 PEAUE o

3. Rk SR TR R GRS K 1Y
H Iz g% 1) e aE AT A o i, B ATRETS 14
735 R B OV S ) e B ) TR AR R . L
B OSEAER2 10) SR04 F R BOR E FIRTR
R L) = ZE B R AR 4E R EA T 1
HED | S | BRI R B, — T
39 i) [l JE5i: AF 5% %% 30 PSD 41 i 4 1 T | 4y
(D@31 N 91 s p S 11 NP s R+ N4 Y 3 )

9o Sk X0 1) A 34 1 2 I T X (P < 0.05), 4271
PSD 14 & A 1l 8 5 Hi AR 35 AN Bl 22 2R 8% | 2% &
G5 B/ AL S 4R O,

4. 5RHICUAE BE AR s TR OO i R TR g T
B v 38 53 A AR, AE A A A 179 200
R Ao A A5 B A ) e e, UK o3 AR ZU P Y
P HOFANRM = oA o VR B RN R K
R — R, Hog— Rk o> 7 iR AR
e 30T 43 A1 R8O 1 7, BE B IR VR HOOK B AR Y Sy PR
PE, SRR IR D R S, SR AL R A 412
WEER 5 B, HA LB RG4S (fractional
anisotropy, FA) FIPEY4I 3 (mean kurtosis, MK), LAt
MK D R HR R LS VMO A S 3R . Shen %
KB, PSD ALY Ze i FA AR, SO - . XA it -
L JGENEAAR MU X MKABL AR, S N2 D 2 R 5¢
FROZH R3S A DRI A% 2 2432 P R ik~ Bk 328
£22 10 AN o TN W /) WD BU R A i ¢ DN e B!
G5 RS GBI HEEAEN, B, Bt Bk
P BTG Ah 451497 PT B2 PSD |y A IR =2 — | 3
PR JBE AR AT AR PSD RTINS A A

5 OREIR A AEAOSUR - TRHOK LT 4R R
J H RO B G R e Tk , ] 7 1 B 4T 4E i
3D MG, HI TR RUH AT | i B4 J 10 e e i 55
i 1T OS2 Ak HS AR R FH R i ek £F
YR RARFE AR MEL PSD AL B, R INARL R | 2 i
AR AT AR AT R R Y B B S A A
PSD R FEA 3¢, #1275 PSD (WAL 2% 1k 22 34 B% D) RE Bt
15, BTR Ok i 2T 4E RO AT ARy PSD HYSZAR A 46
HTE

6. G ILHRVE T AR« AR HE T A5 AT A il
AR £ D0 P T O B A B L SRy R
TRYT O AR TR S 1 SR B A
IR, PSD A I DA 0 R A2 ) U000 5 i ik | A O 38
IR A 258 ik 1 37 Y 2 AR T4 FR 4. (P < 0.05),
$2 75 PSD &5 JF I\ R A5 1) & AE 1T RE A A8 20U 430
| 2 AR | A O 3 DX L g 9 1 9 3
FR R D BE S 1 A OG0 (B G HARIE 1 R 1) ) )
JEOGHR I SAFAE NI R R, Qe 8 1 0 L R
JE L BRUESS , ORI B S AR A

75T RE ARG B R LR B R — b
e AR L T =X, T W% 32 450 il X1 4 35 28
fb. 5PSDA KPR L M A - LBERA R
@ﬁ(N-acetyl aspartate, NAA). H B (choline, Cho). L



PG SR T A 20254 10 A 20 HEE 25555 10 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10 - 743 -

% (creatine, Cr), WA EESE" 5 i B F WG IR IS
5% 30 PSD 41 W5 ) - Jii NAA/Cr FE AR /N T B IR 4H
Zhang 25" 7 TR HEAR D 4 BLPSD X/ 1M
5 R g A8 1Y Cho/Cr Fll Cho/NAA FE A 347 85 T B
# 5 Qiao %5 7 3E i IR T RESAR B & B PSD 4111
HH 3B 0 T ] Cho/Cr HEAE B 4 & T4 PSD
2o DA AF5E 28 % BRPSD 9% 5 ik A AR AR A 5%

= Rgh RS

KRN T ZPEYEbR S S R PSD 1
FTREVEFHML, A v e R XI5 | & s B i) 9
FLRE, AE A N 15 0 HPA Sl 1, S 35 e o
KT, AT T P E () BDNF K, i —2 5
PSD R o AR mT v T BRI I [ I )
5 S A5 A 17 4 R 1 DX P B e gL, T 53 PSD
B Gt 7/l AT Bl B UNY G AW b ol 7B 1< B ii i
PESEHLEEF T PSD, 1118t £4 DX 1 D) 38 1 4% o i %
SN PSD W R o AP R4 IR R A AN
T PSD FEANL, i 0] DASE— 2 T fiff i 505 52 P il 45 4
AR i BEG ELAE 1L, R PSD AL o5 4L ks A
I HE

A AT — 25 ML R AL [R] L W RE | $E 5
BT VAR B R] A DU BARSE R A T, ImRAEAR
i, K S0E R T AR RS R R B AR
2, SIAM NN ESF K i DI Re i 22 4k, 5835 PSD 4%
PRI 2%, TRAL PSD A& I AL, i 2% PSD iy 4
RE IR
FgsRze S0 A (S AT S0 T SR 25 i
YEERAAMR 0 SRS ORI BT IR

5 £ X W

[1] Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and
stroke statistics--2015 update: a report from the American Heart
Association] J |. Circulation, 2015, 131(4): 29-e322. DOI:
10.1161/CIR.0000000000000152.

[2] Broughton BR, Reutens DC, Sobey CG. Apoptotic mechanisms
after cerebral ischemial J ]. Stroke, 2009, 40(5): €331-339. DOI
10.1161/STROKEAHA.108.531632.

[3] Sivolap YP, Damulin IV. Stroke and depression[] 1. Zh Nevrol
Psikhiatr Im S S Korsakova, 2019, 119(9): 143-147. DOI:
10.17116/jnevro2019119091143.

[4] GuoJ, Wang J, Sun W, et al. The advances of post-stroke
depression: 2021 update[ J 1. J Neurol, 2022, 269(3): 1236-
1249. DOT: 10.1007/s00415-021-10597-4.

[5] KimSJ,Moon GJ, Bang OY. Biomarkers for stroke[ J 1. J Stroke,
2013, 15(1): 27-37. DOI: 10.5853/j0s.2013.15.1.27.

[6] Zhou L, Wang T, Yu Y, et al. The etiology of poststroke-
depression: a hypothesis involving HPA axis[ J |. Biomed

[8]

[11]

[12]

[15]

[17]

[18]

Pharmacother, 2022, 151: 113146. DOI: 10.1016/j.biopha.2022.
113146.

Feng X, Ma X, Li J, et al. Inflammatory pathogenesis of post-
stroke depression[.] 1. Aging Dis, 2024, 16(1): 209-238. DOI:
10.14336/AD.2024.0203.

Cheng Y, Wang Y, Wang X, et al. Neutrophil-to-lymphocyte
ratio, platelet-to-lymphocyte ratio, and monocyte-to-lymphocyte
ratio in depression: An updated systematic review and Meta-
analysis[] 1. Front Psychiatry, 2022, 13: 893097. DOI: 10.3389/
{psyt.2022.893097.

Chun HY, Ford A, Kutlubaev MA, et al. Depression, anxiety,
and suicide after stroke: a narrative review of the best available
evidencel J ]. Stroke, 2022, 53(4): 1402-1410. DOI: 10.1161/
STROKEAHA.121.035499.

Hung KC, Wu JY, Illias AM, et al. Association of a low vitamin
D status with risk of post-stroke depression: a meta-analysis and
systematic review[ J |. Front Nutr, 2023, 10: 1142035. DOI:
10.3389/fnut.2023.1142035.

Xu Y, Liang L. Vitamin D3/vitamin D receptor signaling mitigates
symptoms of post-stroke depression in mice by upregulating
hippocampal BDNF expressinn[ J 1. Neurosci Res, 2021, 170:
306-313. DOI: 10.1016/j.neures.2020.08.002.

Lopez DV, Al-Jaberi F, Woetmann A, et al. Macrophages
control the bioavailability of vitamin D and vitamin D-regulated
T cell responses[ J 1. Front Immunol, 2021, 12: 722806. DOI:
10.3389/fimmu.2021.722806.

Pal E, Ungvari Z, Beny6 Z, et al. Role of vitamin D deficiency in
the pathogenesis of cardiovascular and cerebrovascular diseases[ J ].
Nutrients, 2023, 15(2): 334. DOI: 10.3390/nu15020334.
Al-Ramadhan FR, Abulmeaty M, Alquraishi M, et al. Effect of
vitamin D3 on depressive behaviors of rats exposed to chronic
unpredictable mild stress[ J |. Biomedicines, 2023, 11(8): 2112.
DOI: 10.3390/biomedicines11082112.

Gammoh O, Ibrahim A, Qnais E, et al. Vitamins C and D exhibit
similar antidepressant effects to escitalopram mediated by NOx
and FKBPL in a stress-induced mice model[ J |. Nutrients,
2023, 15(12): 2692. DOI: 10.3390/nu15122692.

Li Y, Cao LL, Liu L, et al. Serum levels of homocysteine at
admission are associated with post-stroke depression in acute
ischemic stroke[ J |. Neurol Sci, 2017, 38(5): 811-817. DOI .
10.1007/510072-017-2848-2.

Zhou H, Wang C, Wang W, et al. Lesion location and serum
levels of homocysteine are associated with early-onset post-stroke
depression in acute ischemic stroke[ J ]. Brain Behav, 2023, 13
(10): €3210. DOI: 10.1002/brb3.3210.

Jaiswal V, Ang SP, Suresh V, et al. Association between baseline
high-sensitive C-reactive protein, homocysteine levels, and post-
stroke depression among stroke patients: a systematic review,
meta-analysis, and meta—regressinn[ J]. Curr Probl Cardiol,
2024, 49(3): 102338. DOI: 10.1016/j.cpcardiol.2023.102338.
Bhatia P, Singh N. Homocysteine excess: delineating the possible
mechanism of neurotoxicity and depression[ J 1. Fundam Clin
Pharmacol, 2015, 29(6): 522-528. DOI: 10.1111/fcp.12145.
Poddar R, Chen A, Winter L, et al. Role of AMPA receptors in
homocysteine-NMDA receptor-induced crosstalk between ERK
and p38 MAPK( J ]. J Neurochem, 2017, 142(4): 560-573. DOI:
10.1111/jne.14078.



- 744 -

[21]

PR SR T A 20254 10 A 20 HEE 25555 10 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10

Wang M, Liang X, Zhang Q, et al. Homocysteine can aggravate
depressive like behaviors in a middle cerebral artery occlusion/
reperfusion rat model: a possible role for NMDARs-mediated
synaptic alterations| J |. Nutr Neurosci, 2023, 26(6): 483-495.
DOI: 10.1080/1028415X.2022.2060642.

Kang J, Wang D, Duan Y, et al. Aerobic exercise prevents
depression via alleviating hippocampus injury in chronic stressed
depression rats[ J |. Brain Seci, 2020, 11(1): 9. DOI: 10.3390/
brainsci11010009.

Ji XW, Wu CL, Wang XC, et al. Monoamine neurotransmitters
and fibroblast growth factor-2 in the brains of rats with post-stroke
depression[ J]. Exp Ther Med, 2014, 8(1): 159-164. DOI:
10.3892/etm.2014.1674.

AR LB 5- SR A R PRI R S 2 ey T I A P S
AR A SR A ERTTE () ], EIARZE NI, 2020,
14(21): 139-141.DOI: 10.14164/.cnki.cn11-5581/r.2020.21.061.
Castrén E, Monteggia LM. Brain-derived neurotrophic factor
signaling in depression and antidepressant action[ J ]. Biol
Psychiatry, 2021, 90(2): 128-136. DOI: 10.1016/j.hiopsych.
2021.05.008.

Zhong W, Yuan Y, Gu X, et al. Neuropsychological deficits
chronically developed after focal ischemic stroke and beneficial
effects of pharmacological hypothermia in the mouse[ J |. Aging
Dis, 2020, 11(1): 1-16. DOI: 10.14336/AD.2019.0507.

Chen HH, Zhang N, Li WY, et al. Overexpression of brain-
derived neurotrophic factor in the hippocampus protects against
post-stroke depression[ J . Neural Regen Res, 2015, 10(9):
1427-1432. DOI: 10.4103/1673-5374.165510.

Qiu X, Wang H, Lan Y, et al. Blood biomarkers of post-stroke
depression after minor stroke at three months in males and
females [ J ]. BMC Psychiatry, 2022, 22(1): 162. DOI:; 10.1186/
512888-022-03805-6.

Jiang H, Xiao L, Jin K, et al. Estrogen administration attenuates
post-stroke depression by enhancing CREB/BDNF/TrkB signaling
in the rat hippocampus| J ]. Exp Ther Med, 2021, 21(5): 433.
DOI: 10.3892/etm.2021.9850.

Serhan A, Aerts JL, Boddeke E, et al. Neuroprotection by
insulin-like growth factor-1 in rats with ischemic stroke
is associated with microglial changes and a reduction in
neuroinflammation[ J |. Neuroscience, 2020, 426: 101-114.
DOI: 10.1016/j.neuroscience.2019.11.035.

Hayes CA, Valcarcel-Ares MN, Ashpole NM. Preclinical and
clinical evidence of IGF-1 as a prognostic marker and acute
intervention with ischemic stroke[ J |. J Cereb Blood Flow Metab,
2021, 41(10): 2475-2491. DOI: 10.1177/0271678X211000894.

Chigogora S, Zaninotto P, Kivimaki M, et al. Insulin-like growth
factor 1 and risk of depression in older people: the English
Longitudinal Study of Ageing|[ J ]. Transl Psychiatry, 2016, 6(9):
€898. DOI: 10.1038/tp.2016.167.

Yuan L], Zhang M, Chen S, et al. Anti-inflammatory effect of
IGF-1 is mediated by IGF-1R cross talk with GPER in MPTP/
MPP(+)-induced astrocyte activation[ J ]. Mol Cell Endocrinol,
2021, 519: 111053. DOI: 10.1016/j.mce.2020.111053.

Prabhu D, Khan SM, Blackburn K, et al. Loss of insulin-
like growth factor-1 signaling in astrocytes disrupts glutamate
handling[ J 1. ] Neurochem, 2019, 151(6): 689-702. DOI:
10.1111/jne.14879.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[44]

[45]

[46]

[47]

[48]

Zhang C, Wang X, Zhu Q, et al. Decreased serum brain-derived
neurotrophic factor in poststroke depression: a systematic review
and Mela-analysis[ J 1. Front Psychiatry, 2022, 13: 876557.
DOI: 10.3389/fpsyt.2022.876557.

Luo F, Fang C. Association between gut microbiota and post-
stroke depression in Chinese population: a meta-analysis[ J ].
Heliyon, 2022, 8(12): ¢12605. DOI: 10.1016/j.heliyon.2022.
e12605.

Sun M, Chen H,Dong S, et al. Alteration of gut microbiota in post-
stroke depression patients with Helicobacter pylori infection[ J |.
Neurobiol Dis, 2024, 193: 106458. DOI: 10.1016/j.nhd.2024.
106458.

Li X, Han G, Zhao ], et al. Intestinal flora induces depression
by mediating the dysregulation of cerebral cortex gene expression
and regulating the metabolism of stroke patients| J |. Front Mol
Biosci, 2022, 9: 865788. DOI: 10.3389/fmolb.2022.865788.
Zhong J, Chen J, Cao M, et al. Elevated plasma intestinal fatty
acid binding protein and aberrant lipid metabolism predict post-
stroke depressinn[ T]. Heliyon, 2022, 8(11): e11848. DOI:
10.1016/}.heliyon.2022.e11848.

Hu J, Zhou W, Zhou Z, et al. miR-22 and cerebral microbleeds
in brainstem and deep area are associated with depression one
month after ischemic stroke] J |. Braz ] Med Biol Res,2020,53(5):
€9162. DOI: 10.1590/1414-431x20209162.

Chen Z, Wang N, Na R, et al. Bioinformatic prediction of
depression-related signaling pathways regulated by miR-146a in
peripheral blood of patients with post-stroke depression[] 1. Cell
Mol Biol (Noisy-le-grand), 2022, 68(6): 40-47. DOI: 10.14715/
c¢mb/2022.68.6.7.

Shan W, Xu L, Qiu Z, et al. Increased high-mobility group box
1 levels are associated with depression after acute ischemic
stroke [ J ]. Neurol Sci, 2022, 43(5): 3131-3137. DOI: 10.1007/
510072-021-05571-x.

Wang C, Jiang J, Zhang X, et al. Inhibiting HMGB1 reduces
cerebral ischemia reperfusion injury in diabetic mice[ J ].
Inflammation, 2016, 39(6): 1862-1870. DOI: 10.1007/510753-
016-0418-z.

Ye Y, ZengZ, Jin T, et al. The role of high mobility group box 1
in ischemic strokel J ]. Front Cell Neurosci, 2019, 13: 127. DOI:
10.3389/fncel.2019.00127.

Bonanno G, Raiteri L, Milanese M, et al. The high-mobility
group box 1 cytokine induces transporter-mediated release of
glutamate from glial subcellular particles (gliosomes) prepared
from in situ-matured astrocytes [ J]. Int Rev Neurobiol, 2007,
82:73-93. DOI: 10.1016/S0074-7742(07)82004-6.

Villa RF, Ferrari F, Moretti A. Post-stroke depression:
Mechanisms and pharmacological treatment] J ]. Pharmacol Ther,
2018, 184: 131-144. DOI: 10.1016/j.pharmthera.2017.11.005.
LiuY, Liu L, Zhi Z, et al. Higher serum lipocalin 2 is associated
with post-stroke depression at discharge[ J 1. BMC Neurol, 2023,
23(1): 294. DOI: 10.1186/512883-023-03319-y.

LiuR, WangJ, Chen Y, et al. NOX activation in reactive astrocytes
regulates astrocytic LCN2 expression and neurodegeneration[ J].
Cell Death Dis, 2022, 13(4): 371. DOI: 10.1038/s41419-022-
04831-8.

Zhao RY, Wei PJ, Sun X, et al. Role of lipocalin 2 in strokel J |.
Neurobiol Dis, 2023, 179: 106044. DOI: 10.1016/j.nbd.
2023.106044.



PG SR T A 20254 10 A 20 HEE 25555 10 Journal of Neuroscience and Mental Health, October 20, 2025, Vol.25, No.10 - 745 -

[50]

[51]

[58]

Wei L, Du Y, Xie Y, et al. Lipocalin-2 regulates hippocampal
microglial activation in poststroke depression[ J ]. Front Aging
Neurosci, 2021, 13:798335. DOI: 10.3389/fnagi.2021.798335.
Chen YK, Qu JF, Xiao WM, et al. Intracranial atherosclerosis
and poststroke depression in Chinese patients with ischemic
stroke[ J ]. J Stroke Cerebrovasc Dis, 2016, 25(4): 998-1004.
DOLI: 10.1016/j.jstrokecerebrovasdis.2015.12.038.

Song JW, Wasserman BA. Vessel wall MR imaging of intracranial
atherosclerosis| J |. Cardiovasc Diagn Ther, 2020; 10(4): 982-
993. DOI: 10.21037/cdt-20-470.

Arenillas JF, Dieleman N, Bos D. Intracranial arterial wall imaging:
techniques, clinical applicability, and future perspectives| J |. Int J
Stroke, 2019, 14(6): 564-573. DOI: 10.1177/1747493019840942.
Liu F, Song M, Huang X, et al. Symptomatic plaque enhancement
is associated with early-onset post-stroke depressinn[ T 1.7 Affect
Disord, 2022, 306: 281-287. DOI: 10.1016/j.jad.2022.03.026.
SR, 2BEHT, F A, S5 A S AR R/ S T e
TESLARBUE IR R IEE [ ) ] BN BRI 2243, 2022, 43(4):
48-52. DOI: 10.13847/j.cnki.lnmu.2022.04.015.

Zhang F, Jiang HX, Zheng SL, et al. Clinical observation on
the alternations of cerebellum by resting-state functional MRI
in patients with post-stroke depression[ J ]. Journal of Jinzhou
Medical University, 2022, 43 (4): 48-52.

W, ANRT A S AR B A I X I RETG S A0 [ .
WALEEZ, 2019, 41(19): 3007-3009. DOI: 10.3969/j.issn.1002-
7386.2019.19.034.

Yang RR, Piao XY. Analysis for the brain region activities in
patients with post-stroke depression[ J 1. Hebei Medical Journal ,
2019, 41(19): 3007-3009.

TRARIE, Edh, A, 55 Bt Sk A S AR £ B
N E T BASTIREREAHRIITE [ ) ] iERISR, 2020, 11(8):
615-619. DOI: 10.12015/issn.1674-8034.2020.08.004.

Zhang PY, Wang J, Wang J, et al. Resting-state functional
magnetic resonance study of default mood network in patients
with subacute post-ischemic stroke[ J ]. Chinese Journal of
Magnetic Resonance Imaging, 2020, 11(8): 615-619.

Wu X, Wang L, Jiang H, et al. Frequency-dependent and time-
variant alterations of neural activity in post-stroke depression:
a resting-state fMRI study[.] 1. Neuroimage Clin, 2023, 38:
103445. DOI: 10.1016/j.nic1.2023.103445.

Hao X, Liu Z, He S, et al. Application of DTI and fMRI in
moyamoya disease[ J ]. Front Neurol, 2022, 13: 948830. DOI:
10.3389/fneur.2022.948830.

WRIASE, P&l e IR T 1809k ek AR X 26 o J5 AR B 12
Wi (E L) . h B2 AR A, 2024, 32(1): 42-47. DOL:
10.3969/j.1ssn.1005-5185.2024.01.007.

[61]

[62]

[65]

[66]

Chen YH, Sui RB. Diagnosis of diffusion tensor imaging in
poststroke depression[ J ]. Chinese Journal of Medical Imaging,
2024, 32(1): 42-47.
Kamiya K, Kamagata K, Miyajima M, et al. Diffusional kurtosis
imaging in idiopathic normal pressure hydrocephalus: correlation
with severity of cognitive impairment[ J ]. Magn Reson Med Sci,
2016, 15(3): 316-323. DOI: 10.2463/mrms.mp.2015-0093.
Shen XY, Fan ZX, Wang L, et al. Altered white matter
microstructure in patients with post-stroke depression detected by
diffusion kurtosis imaging[ J 1. Neurol Sci, 2019, 40(10): 2097-
2103. DOI: 10.1007/s10072-019-03947-8.
ARAS, ok, SIS Ao JS VAR £ 25 ki 11 BT A sl el s
LSRR BE MG FEL T . b [ e Bh PR A2, 2022, 25(9):
1123-1129, 1135. DOI: 10.12114/j.issn.1007-9572.2021.02.079.
Qi J, Zhang L, Deng LJ, et al. Brain white matter fiber bundle
alterations and severity of depression in patients with post-stroke
depressinn[ J 1. Chinese General Practice, 2022, 25(9): 1123-
1129, 1135.
AV, X242, SRk AR il A b S AR I AR D) e RS
PIREHARIE I R ) LRI S B2 L 2022, 6(1):
28-30. DOI: 10.3969/}.issn.2096-3807.2022.01.010.
Zhao QH, Liu XJ, Guo YH. Observation of magnetic resonance
perfusion imaging of post-stroke depression combined with
cognitive dysfunction[ J ]. Journal of Imaging Research and
Medical Applications, 2022, 6(1): 28-30.
WAER, T, T3, 45 A PSRRI el AL
R R IR RIBE ST [0 ). P EBMREE A, 2019, 57(15):
20-23, 27.
Pan CY, Wang YS, Wang PL, et al. Magnetic resonance
spectroscopy analysis of metabolic changes of thalamus in
patients with post-stroke depression[ J ]. China Modern Doctor,
2019, 57(15): 20-23, 27.
Zhang L, Sui R, Zhang L, et al. Morphological and metabolic
alteration of cerebellum in patients with post-stroke depression[ J |
Cell Physiol Biochem, 2016, 40(3/4): 420-430. DOI: 10.1159/
000452557.
Qiao J, Sui R, Zhang L, et al. Construction of a risk model
associated with prognosis of post-stroke depression based on
magnetic resonance Speclrnscopy[ J1. Neuropsychiatr Dis Treat,
2020, 16: 1171-1180. DOI: 10.2147/NDT.S245129.

(ks H 31 : 2024-11-04)

(ARG : £



