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[Abstract] Post—stroke anxiety disorder (PSA) is a common psychiatric complication of stroke, which jeopardizes patients’
recovery and their quality of life. Recent studies suggest that inflammation plays an important role in the pathogenesis of PSA.
Therefore, this paper reviewed the related licture about the association between PSA and serum inflammatory biomarkers in order to
provide references for the intervention of PSA. In this study, a comprehensive search was performed in China National knowledge
Infrastructure (CNKI) , Wanfang Data, Web of Science and PubMed database to identify the well qualified literature focusing on the
relationship between PSA occurrence and serum inflammatory biomarkers, and a total of 13 studies were retrieved. Analysis indicates
a certain association between PSA occurrence and serum inflammatory biomarkers, and denotes that the elevation of inflammatory
biomarkers may be a trigger for the disease occurrence and its progression, but the specific mechanism underlying this relationship
requires further study.
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Table 1  Characteristics of the included studies
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Table 2 Quality evaluation of animal experimental studies
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Table 3 Quality evaluation of cross—sectional studies

29 A SRk @® @ ® @ ® © @ @ © @ RN
4l k41300016 4F Y Y Y Y N N N N N Y Y th
Yang 21812016 4F Y Y Y Y N Y Y N N Y Y I
B (R 4E1212015 4F Y Y Y Y N N N N N Y N i
Wang 212212018 4F Y Y N Y Y Y N Y N N N rf

B IH A 2023 4F Y Y Y Y N Y N N N Y N i
1 A IR TR BRI @15 51 T 5 8 4R A 5 8 41 O (91 ANt ) B9 9 A S HEBR AR 1 2% LAAE B9 T ) s D 45 10 T S i s
B B BE s USRS AR IR AYTE , BF 5T X RS VPN & A9 M Z RS T 0F 780 G HAb 7 i AR s @2 A 38 1T AT A {4
E T A2 T AT AR BEA Utk 32 B2 485 SR PR A A AG I /P A DN ) 5 O 15 A R T HEBR A3 M AT AT S8 A B s @& A4 1 AN AT P40 AN/l 4 il T 2
PR 2 AR it s @ U AT B8 2 A5 MR 1 AT rp o AT Ak B 25 e 50 114 5 Q0 2 75 b 86 17 S0 3 A I 28008 B Bt A B vy e 2 e s D an SR Bt U, S 5
A BT 1 £ AN S BRI (5 1 A EL B T SR 5 Y S8 N, BRI A

2.4.1 BN ZE (Interleukin, IL) ARG PR B A Y & A R R BT G . TL-6 TE ik
LK LA B ) B TR IR SR ARSI BRI B A X

P2 )

AR AT A T B VE G ka0 ERES IR SN E R SEIN - o (tumor

% B A S A e A S B AR AR A R necrosis factor—a, TNF—a ) Fil C Jz i & H (C-reactive

T I R B RAE SO A AR R A EEAEM L JFYS protein, CRP) K-, 3 T 755 I 41 £ 4R S s Ioj i 2
189



http : //www. psychjm. net. cn

PUJIKS #h BAE 2024 4E%5 37 55 2

it Z AR T (IL-18  TL-6 %5 ) 3l 2 1fi A% 57 o ik
AR R G5, FE 3 R P 0 & R I F HPA BG4
PRI R AEIESY . AR A ST R, PSA R R
WIIL-6 KB B 3w o FER IR A0, TL-6 X7 20
T I PR 1) B A L 2 SRR 5 7 A s, 5 B
Y 14 I B, X S PRAZ 20 B S B Rk AL 4
Y IL-1 40 I SORE FER TE ., YA R AERT, /NS
o 40 i 3 e S 7 A TL— 1B %) AR 40 38 A P 2
20 B P 40 A -1 324K 1 (interleukin—1 receptor
type 1,IL-1R1) YRk, A2 5 | K AL B RT3l
Yy sz F B, w R /N BB S b Y TL-18 A B T
FEZ i A7 A A O T R Tak Va7 VI R =979 il K CT Y =y
KU TEAFAEFE BEARAT N B A N BB RS R ik 21
U IL-6  IL-10 J2 IL-12 7K FA 7, #2758 1L AT B
Z5PSAM KA KB,

2.4.2 CRP

CRP 2 —Fh 2Pk SN 38 1, ZEAILAR 2 Flofig 2L 4R
SRR R E AR R RIEREYZ—,
CRP AU SOE #MAIR A2 1450 E W 20 i D) g LA K 9]
WRIERNL o Y BARA ZUR AR 50 L B IR
SEAFIEOLET , CRP KV 28 FH = o [FIEE, CRP A RESY
I IL=10 B 9807 T4 2 —y (Interferon—vy, IFN—vy)
BRI, DT R 45— 2 B PTRAE T o A i 2 v A
Hh, CRPAMUAE S e )y T k58 HEAEH 10 5
FEERERF I B AEAFAE R R . CRPIEAUR AR AE I Y
RS bR , HACP T Re st THUAR) RIERAES . R
i SN AT RS SO PN R 2 A A 2L, AT
LA B T 422 5 ) £ G PN e 2 8 JB K T 1 LR
S, FEUEE NIRRT AR B, R
i3 £85 ILTE CRP /K- i TG £E IR i, HL AR IRUE
PR EH AR E 5 CRP /K2 IEA K, CRP K23 me/L
F S5 T G R AR R IR — TG T AR M
PERG A B B9 R AR 84 CRP /K- TR
IR, 8 PSA M R AW e 5 CRP K- Jt &
FED S

2.4.3 TNF-a

TNF-o S 1 IG5 200 i M52 200 i 7 A 19 5
PEANRIN -, 7RG JAE R F B e M R
AEEAM . A — TR A BT, TNF-ao &
IR — P9 73 8 — S 5 A EL A T A o e ke A — S AR
RS AEAS i R TNF—o REIG I A 12 2 i 2 41
DRl 4 45 BREAIC , 400 8 219 B e A1 I A )35 3%
IR, T 3 H CHUBER G P I EE 1 CE 2
190

FIP0H] RPN Bz 40 B R SE R -1, 9 5 1L-1 B[]
VERT, A P4 Bz 40 B 2 1 Al b A SR, A2 1F il A4 T
B, TNF—o i ] 38 2o 52 ) A8 67 46 16 P 4 5T 1
PR, B K AW GR , HEN SR B A A & AR AU
TNF-o /KT = 0] RE 5| & I 1Y R AE RN, 15 5 R
iE 240 6 AL A ) 1 2R L OB AT R RE SV
TNF-o BENS EL 42 8% (B FE 34076 HPA i, 75 & 5 BP0 AR
PR, A R S T Ak P R A I PR 4
DL R S 20 B 0 T S AL A R A TR R BE
AWy S50 o AR R B P AR TNF-a /E )
R BRI AR B IR B IO 3 2R X AR ] JR S A 1
PR B AR TNF—a ZKF- AT DAYk b /)N B £ SRR
AP FEmIZE T &S B NUTE TNF-a KT+
[T (< o s < I 1 s e N 1
TNF- o K F F+ 55 5 45 08 B A ™ 3R 7 A6 M
K,

2.4.4 IFN-y

TFN—y J2& FH 1% A6 09 T 20 J A NK 48 ™ A= 19—
ol 248 JEL ERL 74 18R 3% 3 4 R 5 O A T2 4
AT RE I TFN—y F1 2 BEALAR A 5 /N B £ AT T
FNCIZIIRE™ . Li S5 R FT 45 S R |, 520 B I 1)
/N ERUHE T X TFN—y A TNF-o K V350 5, HLR B B
ZHYBEIERHMAERREA T . A WFFEHE Y TL-2 TFN—
TNF-ou 55 48 F 40 i R 6 A< v i) & 9 1L v v fig
KAEFHEME ™ . Camargos %5 X XU 251 4 20 ik
S50 S i i A /N BRI FE 45 SR R, /0N B 21
LU IFN—y Ve R . TFN—y ] RE 2 5 iR 5k 1 453 455
5 R R B2 BT M I R

2.4.5 IM/MEEH EF (platelet-activating factor , PAF)

PAF 52— i HE K40 L L P 2 48 L 15 I 200
22 A% 1 400 6 45 A B 7 A 1 i R L BT 1 R E b
Y, BAT YA . PAF AT LUAEZE /)N
A PR 20 SR A AR (A DG AR M B B PR
TNF—o IL A6 AR PO R S AR ™ 4, 38 1 457 e
ik LA | 20 A O e 4 A A | K e R NS
TSR A 2R K T RN 5 RE R O i
I8 THO0E PR B0 1) 2 R R VAR OG o i/
A2 i e i 3 R v A AL = — |, B R &
A, PAF SRR G S5, S UEBE IR AL
LTS S G L = I 11 Ik 04 13 N L0 G 5 A
AL A PN S 5 T3 R R C AL TS AR A
/N, T A, 751 A i 4 A 2, 8 i 402 1 5
P9 SRR T, 10 1 A 38 3 M R RRE SN, 51 K B



PR Bl BAE 2024 AE5S 37 555 230

http : //www. psychjm. net. cn

T e A i, 5 e 22 T T RE , 5 BORh 22 T RE 2%
FeAT A o Zhang %5 B S M) S A5 R R
PAF 5K SR f JEREAT B VIR G

3 INEERE

L5 LRIk, JAE SOV AT BEAE PSA B S 2R K g v
P 2N 0, T RAEAR S WA 1 PSA 1 A2
Yibr S 808 1 o (B E A B TEAF AR A B X4
/N RO SE BT AN P LA S MR BT T AN 6
RASFJR BRI o AR AT TF e KAL) 1 i PRAVF
G, HE— L BRI JAE X 71 PSA e s e P 894
BLH , A2 T PG S AE AR S MU E XS PSA & 297
HOEIRIER

S 30k

[1] Chun HY, Whiteley WN, Dennis MS, et al. Anxiety after
stroke: the importance of subtyping[J]. Stroke, 2018, 49 (3) :
556-564.

[2] Broomfield NM, Scoular A, Welsh P, et al. Poststroke anxiety is
prevalent at the population level, especially among socially
deprived and younger age community stroke survivors [J]. Int J
Stroke, 2015, 10(6): 897-902.

[3]  Knapp P, Dunn—Roberts A, Sahib N, et al. Frequency of anxiety
after stroke: an updated systematic review and meta—analysis of
observational studies[J . Int J Stroke, 2020, 15(3): 244-255.

[4] Morrison V, Pollard B, Johnston M, et al. Anxiety and
depression 3 years following stroke: demographic, clinical, and
psychological predictors [J]. J Psychosom Res, 2005, 59 (4) :
209-213.

[5] Bt AR R0 A5 A8 B AR I T 1) S 5 K5 i R 3R 4R
WTL hEEEZY, 2013, 8(9): 1236-1237.

Li M, Xue YF. Status of anxiety and depression after stroke [J].
China Medicine, 2013, 8(9): 1236-1237.

[6] Sanner Beauchamp JE, Casameni Montiel T, Cai C, et al. A
retrospective study to identify novel factors associated with post—
stroke anxiety[ J ]. J Stroke Cerebrovasc Dis, 2020, 29(2): 104582.

[7]  Kapoor A, Si K, Yu AYX, et al. Younger age and depressive
symptoms predict high risk of generalized anxiety after stroke and
transient ischemic attack[J ]. Stroke, 2019, 50(9): 2359-2363.

[8] Li W, Xiao WM, Chen YK, et al. Anxiety in patients with acute
ischemic stroke: risk factors and effects on functional status[]].
Front Psychiatry, 2019, 10: 257.

[9] Liu F, Yang Y, Wang S, et al. Impact of sleep duration on
depression and anxiety after acute ischemic stroke [J]. Front
Neurol, 2021, 12: 630638.

[10] Lee S, Rhee DK. Effects of ginseng on stress—related depression,
anxiety, and the hypothalamic—pituitary—adrenal axis [J]. J
Ginseng Res, 2017, 41(4): 589-594.

[11] Percie du Sert N, Hurst V, Ahluwalia A, et al. The ARRIVE
guidelines 2.0: updated guidelines for reporting animal research

[J]. BrJ Pharmacol, 2020, 177(16): 3617-3624.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Chou R, Baker WL, Bafiez LL, et al. Agency for Healthcare
Research and Quality Evidence—based Practice Center methods
provide guidance on prioritization and selection of harms in
systematic reviews[ ] ]. J Clin Epidemiol, 2018, 98: 98-104.
AR, SRR IL, BN . A5 SRS R A R -6 SR TR
AEABLT ). B S REE AL, 2016, 11(5): 419-420, 423.
Zou W, Zhang XF, Yang Y. Changes in interleukin—6 levels and
cortisol fluctuations in post—stroke anxiety patients [J]. Neural
Injury and Functional Reconstruction, 2016, 11 (5) : 419-
420, 423.

Niraula A, Witcher KG, Sheridan JF, et al. Interleukin—-6
induced by social stress promotes a unique transcriptional
signature in the monocytes that facilitate anxiety [J]. Biol
Psychiatry, 2019, 85(8): 679-689.

McKim DB, Weber MD, Niraula A, et al. Microglial recruitment
of IL-1B —producing monocytes to brain endothelium causes
stress—induced anxiety[ﬂ. Mol Psychiatry, 2018, 23(6): 1421-
1431.

Li M, Li C, Yu H, et al. Lentivirus—mediated interleukin—13
(IL-1B)

lipopolysaccharide (LPS)—induced memory deficits and anxiety—

knock-down in the hippocampus alleviates
and depression—like behaviors in mice[J]. J Neuroinflammation,
2017, 14(1): 190.

Li N, Wang Q, Wang Y, et al. Fecal microbiota transplantation
from chronic unpredictable mild stress mice donors affects
anxiety—like and depression-like behavior in recipient mice via
the gut microbiota—inflammation—brain axis[J ]. Stress, 2019, 22
(5): 592-602.

Yang RR, Lu BC, Li T, et al. The relationship between high—
sensitivity C-reactive protein at admission and post stroke
depression: a 6-month follow—up study [J]. Int J Geriatr
Psychiatry, 2016, 31(3): 231-239.

BN, BKIEE) . B C-RNE A R 18 5F R
PRI AS P 5 RSB AR SCTELT 1. v [l o 22 G e 2 T 22 2
ki, 2015, 22(6): 408-411.

Bao JJ, Geng DQ. Study on IL-18 and hs—CRP in young patients
Journal  of

anxiety [J].  Chinese

Neuroimmunology and Neurology, 2015, 22(6): 408-411.

with  post—stroke

Connor TJ, Song C, Leonard BE, et al. An assessment of the
effects of central interleukin—1beta, -2, —6, and tumor necrosis
factor—alpha administration on some behavioural, neurochemical,
endocrine and immune parameters in the rat [J]. Neuroscience,
1998, 84(3): 923-933.

Camara ML, Corrigan F, Jaehne EJ, et al. TNF- a and its
receptors modulate complex behaviours and neurotrophins in
transgenic mice[ ] |. Psychoneuroendocrinology, 2013, 38(12) :
3102-3114.

Wang J, Hu Z, Yang S, et al. Inflammatory cytokines and cells
are potential markers for patients with cerebral apoplexy in
intensive care unit[J ]. Exp Ther Med, 2018, 16(2): 1014-1020.
BURAE, T, RO . i i N A v B B A0 A 1T CDC42
FIRIKF SR I Th AN L D 7K 8 K HE 5 b 22 D) g
5 AR R AT L2 AT S RE R i R BE A AR S M [0 ). TP R 2

191



http : //www. psychjm. net. cn

PUJIKS #h BAE 2024 4E%5 37 55 2

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

192

2023, 45(15): 1789-1793.

Jia JJ, Ma HF, Hao G. Peripheral blood CDC42 expression,
inflammation-related Th and cytokines levels of patients with
ischemic cerebral stroke and their correlation with degrees of
neurological deficit, anxiety/depression and cognitive dysfunction
[Jl. Guangxi Medical Journal, 2023, 45(15): 1789-1793.
Camargos QM, Silva BC, Silva DG, et al. Minocycline treatment
prevents depression and anxiety—like behaviors and promotes
neuroprotection after experimental ischemic stroke[J]. Brain Res
Bull, 2020, 155: 1-10.

Zhang Q, Zhang J, Yan Y, et al. Proinflammatory cytokines
correlate with early exercise attenuating anxiety—like behavior
after cerebral ischemial J]. Brain Behav, 2017, 7(11): e00854.
Yong HYF, Rawji KS, Ghorbani S, et al. The benefits of
neuroinflammation for the repair of the injured central nervous
system[ ] ]. Cell Mol Immunol, 2019, 16(6): 540-546.
Cervellati C, Trentini A, Pecorelli A, et al. Inflammation in
neurological disorders: the thin boundary between brain and
periphery[J]. Antioxid Redox Signal, 2020, 33(3): 191-210.
T, s, FAIL, 55 IARAE R IR 2 Y TTIAYT RS 1
5 A H - C= B 2 (R K A2 A gE L) ). T AT
PRk, 2005, 14(9): 792-794.

Yang K, Zhang ZX, Wang CH, et al. The study of level changes
of serum cytokine, C-reactive protein and zinc in patients with
depression at pre— and post—treatment of paroxetine [J]. Chinese
Journal of Behavioral Medicine and Brain Science, 2005, 14
(9): 792-794.

X, BEARTAL, UL, A5 AT AR i 40 N K oF
FARRFZ L], PARAT N B2 SR 220k, 2014, 23
(9): 801-804.

Liu CX, Han LL, Yang ZZ, et al. An analysis of serum levels of
cytokines and relative factors in depression patients[J]. Chinese
Journal of Behavioral Medicine and Brain Science, 2014, 23
(9): 801-804.

TYLLRE, PR RN, A AR R SR N IR I R K
B TN RE RS BT[], FP AT B2 SRR 2R,
2011, 20(11): 1025-1028.

Yin HL, Hong J, Xue X, et al. A controlled study of cortisol,
thyroid hormone and autonomic function in anxiety disorder [J].
Chinese Journal of Behavioral Medicine and Brain Science,
2011, 20(11): 1025-1028.

Petrovic=Djergovic D,  Goonewardena SN, Pinsky DJ.
Inflammatory disequilibrium in stroke[J]. Circ Res, 2016, 119
(1): 142-158.

Levinson T, Wasserman A. C—reactive protein velocity (CRPv)
as a new biomarker for the early detection of acute infection/
inflammation[ ] ]. Int J Mol Sci, 2022, 23(15): 8100.

Mold C, Gewurz H, Du Clos TW. Regulation of complement
activation by C-reactive protein [J]. Immunopharmacology,
1999, 42(1-3): 23-30.

Wu Y, Potempa LA, El Kebir D, et al. C-reactive protein and
inflammation: conformational changes affect function [J]. Biol

Chem, 2015, 396(11): 1181-1197.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Kennedy E, Niedzwiedz CL. The association of anxiety and
stress—related disorders with C-reactive protein (CRP) within
UK biobank[J]. Brain Behav Immun Health, 2021, 19: 100410.
Tang Z, Ye G, Chen X, et al. Peripheral proinflammatory
cytokines in Chinese patients with generalised anxiety disorder
[J].J Affect Disord, 2018, 225: 593-598.
Vassalli P. The pathophysiology of tumor necrosis factors [J].
Annu Rev Immunol, 1992, 10: 411-452.
KA, B, XURRAP L IR IR AR I -5 R v B S S DG R
WFFEHE L) ] BURH IR S & 2%, 2011, 20(16) : 2079-2080.
Zhang M, Tian Y, Liu CP. Research progress on the relationship
between tumor necrosis factor and inflammatory response of stroke
[J]. Modern Journal of Integrated Traditional Chinese and
Western Medicine, 2011, 20(16) : 2079-2080.
Rink L, Kirchner H. Recent progress in the tumor necrosis
factor—alpha field [J]. Int Arch Allergy Immunol, 1996, 111
(3): 199-209.
Liu T, Clark RK, McDonnell PC, et al. Tumor necrosis factor—
alpha expression in ischemic neurons[J]. Stroke, 1994, 25(7):
1481-1488.
Bernardini R, Kamilaris TC, Calogero AE, et al. Interactions
between tumor necrosis factor—alpha, hypothalamic corticotropin—
releasing hormone, and adrenocorticotropin secretion in the rat[J].
Endocrinology, 1990, 126(6): 2876-2881.
Turnbull AV, Pitossi FJ, Lebrun JJ, et al. Inhibition of tumor
necrosis factor-alpha action within the CNS markedly reduces the
plasma  adrenocorticotropin  response to peripheral local
inflammation in rats[J]. ] Neurosci, 1997, 17(9): 3262-3273.
Wk, B, XUKAE, & TRy ORI R
Az, 2010(8) : 29-34.
Yang SH, Yin H, Liu YS, et al. Advances in Research of
Interferon—gammal J |. Biotechnology Bulletinc, 2010(8) : 29-34.
Garofalo S, Cocozza G, Mormino A, et al. Natural killer cells
and innate lymphoid cells 1 tune anxiety-like behavior and
memory in mice via interferon— y and acetylcholine [J]. Nat
Commun, 2023, 14(1): 3103.
Arumugam TV, Granger DN, Mattson MP. Stroke and T-cells
[J]. Neuromolecular Med, 2005, 7(3): 229-242.
FRRE, EFPI, B, &R S /MR (R T R R 2
RIS LT ] R 252k, 2017, 42(24) : 4750-4755.
Wang ZG, Wang DQ, Jiao Y, et al. Stroke, platelet activating
factor and receptor antagonists [J]. China Journal of Chinese
Materia Medica, 2017, 42(24): 4750-4755.
Yoshida H, Imaizumi T, Tanji K, et al. Platelet-activating factor
enhances the expression of nerve growth factor in normal human
astrocytes under hypoxia [J]. Brain Res Mol Brain Res, 2005,
133(1): 95-101.
Toscano EC, Silva BC, Victoria EC, et al. Platelet—activating
factor receptor (PAFR) plays a crucial role in experimental
global cerebral ischemia and reperfusion [J]. Brain Res Bull,
2016, 124: 55-61.

(Ui B 22023 - 12 - 12)

(RS - R AR



