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The potential mechanism of platelet factor 4 in Alzheimer’ s disease explored by

bioinformatics analysis
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Abstract; Objective
(PF4) in Alzheimer’ s disease ( AD) by network pharmacology and

To explore the potential role of platelet factor 4
bioinformatics analysis. Methods PubChem and SwissTargetPrediction
databases were used to collect PF4 related targets, GeneCards and
DisGeNET databases were used to collect AD targets; the protein —
protein interaction ( PPI) network was constructed by using STRING
database to obtain the protein — protein interaction of common
genes. Gene ontology ( GO) function and Kyoto encyclopedia of genes
and genomes ( KEGG) pathway enrichment analysis of common targets
The VascularSingleCells

database was used to query the expression of PF4

were performed using DAVID database.
in  mouse
cerebrovascular — related cells, and the AlzData database was used to
analyze the verification of PF4 in the data set of known AD patients.
Results A total of 102 PF4 - related targets, 2 403 AD targets and
51 common targets were obtained. Enrichment analysis showed that the

common argets were mainly involved in cancer pathways, neutrophil
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extracellular trap formation, Interleukin — 17 (IL - 17) signaling pathway, platelet activation and relaxin signaling

pathway. Analysis of cerebrovascular single cell data showed that PF4 was only expressed in microglia. The results of

HPA database analysis showed that PF4 was mainly expressed in the cerebral cortex, and a small part was expressed in

the amygdala. Conclusion PF4 may interfere with AD by improving neuronal viability, oxidative stress and reducing

inflammatory response through neutrophil extracellular trapping network formation, IL — 17 signaling and other

pathways.
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Table 1 Ranking table of degree values of core targets

Rank Name Degree Score
1 STAT3 54
2 SRC 52
2 MMP9 52
4 MMP2 48
4 PTGCS2 48
6 CXCR4 40
7 SIRTI 38
7 CTSB 38
9 ACE 36
10 MMP3 32
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PF4 expression in different brain regions of AD patients
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Platelet factor 4 (PF4) expression levels in the hippo-

campus of Alzheimer’s disease (AD) patients

25

Control AD Control AD

DRF = oo, 40 2L T e 5% 400 M 3850375 9 30 4 % A o 25T
B o SRC Z—FhAE 2 K A BRI A [ 0
JINIBE S AR T A o R R LSBT | S R T 1 7 A S
AATEEA EENERY . KEGC w445 R E5HY
TS 9 TP R T RPN A U A R
IL — 1715 53 % | ML /NI T A0 RS b 2545 453 s 45
TP 200 B R S B B ) R B P A 4 i FH R 4 g
AT 20 BRI 45 ol S50 2 0 A 3 R P 488 405 1) — ol 97 480
HLAR™ ehpiok 20 0 32 i 7T i S 018 i i 5 B 5
iR e e IL - 17 B—Fp EE R R AR A 1,
A1 S B 2 S A e 05 R 2 I it
ST B E A B — A 655 I ok 4 ) g T 4 41
HIL - 17 - p33 {553l i, s T #h & 9 0E FE ] T
AN T, P e AD BN R Zh e

L b BT M4 25 B2 07 3% PRA SR AD (v
TERR G HEAT T 000, X e B s AT T R BRI
I8 538 HEE LT, O AD R LG R R SR AL T
WA, R AR EA — & 1R BRYE, Frisas i
T TR R S 2 2 B2 H R e 2 DG S 1) 5
HEo J& AT 725300 A A I K - J2 T HEAT AT, A
VE—A B PF4 5200 AD %) o S a5 76 LT, A
Hit— B WAL S



Chin J Clin Pharmacol

2525

Vol. 41 No. 17 September 2025 ( Serial No. 439)

S 3k :

[1]

[2]

[4]

[5]

[6]

[7]

[9]

[10]

[11]

[12]

KHAN S, BARVE K H, KUMAR M S. Recent Advancements in
Pathogenesis, Diagnostics and Treatment of Alzheimer’ s Disease
[J]. Curr Neuropharmacol. 2020,18(11) :1106—1125.

SCHELTENS P, DE STROOPER B, KIVIPELTO M,
2021, 397 (10284 ):

et al.
Alzheimer’ s disease [ J ] .
1577—1590.

SN, WG, BRZE, SF . BRI BRG Z IR YT I P e s
XL R fgpr [ 0], R B2, 2021,24(12) :1454—1458.
WARKENTIN T E. Platelet — activating anti — PF4 disorders: An
overview[ J|. Semin Hematol, 2022 ,59(2) ;59—71.

IZQUIERDO J M. Blood platelet factor 4: The elixir of brain
rejuvenation[ J]. Mol Neurodegener, 2024 ,19(1) .3.

SCHROER A B, VENTURA P B, SUCHAROV ], et al. Platelet

Lancet ,

factors attenuate inflammation and rescue cognition in ageing[ J .
Nature , 2023 ,620(7976) :1071—1079.

KIN S, CHEN J, CHENG T, et al. PubChem in 2021: New data
content and improved web interfaces[ J]. Nucleic Acids Res, 2021,
49(D1) . D1388—D1395.

PINERO J, RAMIREZ - ANGUITA J M, SAUCH - PITARCH ], et
al. The DisGeNET knowledge platform for disease genomics: 2019
update[ J]. Nucleic Acids Res, 2020 ,48 (D1 ) ; D845—D855.
MEHRYARY F, NASTOU K, OHA T, et al. STRING - ing
together protein complexes: Corpus and methods for extracting
physical protein interactions from the biomedical literature [ J ] .
Bioinformatics , 2024 ,40(9) :btae552.

PO, EAFAE . BRSO AL SR T LT ] R
S g, 2023,40(5) :387—390.
BOYD A, BYME S, MIDDLETON R J,

et al. Control of

Neuroinflammation through radiation — induced microglial changes
[J]. Cells. 2021,10(9) :2381.
LENG F, EDISON P. Neuroinflammation and microglial activation

in Alzheimer disease; Where do we go from here[ J]. Nat Rev

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Neurol , 2021 ,17(3) :157—172.

XUZC, XUET, ZHANG Z X, et al. Role of signal transducer and
activator of transcription — 3 in up — regul ation of GFAP after
epilepsy[ J]. Neurochem Res, 2011, 36(12) :2208—2215.
REICHENBACH N, DELEKATE A, PLESCHER M, e al
Inhibition of Stat3 — mediated astrogliosis ameliorates pathology in an
Alzheimer’ s disease model [ J]. EMBO Mol Med, 2019, 11(2) .
€9665. 2019 - 01 - 07 [2024 - 06 - 02 ] . htps://
pubmed. ncbi. nlm. nih. gov/30617153/.

CHEN E, XU D S, LAN X Q, et al. A novel role of the STAT3

pathway in brain inflammation — induced human neural progenitor

cell differentiation [ J ] . Curr Mol Med, 2013, 13 (9):
1474—1484.
RITZERFELD J, REMMELE S, WANG T, et al. Phenotypic

profiling of the human genome reveals gene products involved in
plasma membrane targeting of SRC kinases|[ J |. Genome Res, 2011,
21(11) :1955—1968.
SOCODATO R, PORTUGAL C C, DOMITH I, et al. ¢ — Src
function is necessary and sufficien for triggering microglial cell
activation[ J]. Glia, 2015, 63 (3) :497—511.
KOLACZKOWSKA E, KUBES P. Neutrophil recruitment and
function in health and inflammation[ J]. Nat Rev Immunol, 2013,
13(3) :159—75.
ZENARO E, PIETRONIGRO E, DELLA BIANCA V, e al
Neutrophils promote Alzheimer’ s disease — like pathology and
cognitive decline via LFA — 1 integrin[ J]. Nat Med, 2015, 21
(8) :880—886.
CHEN E, XU D S, LAN X Q, et al. A novel role of the STAT3
pathway in brain inflammation — induced human neural progenitor
cell differentiation[ J]. Curr Mol Med, 2013 ,13(9) :1474—1484.
FRM. BRIl IL - 17 - p53 3 B ) R 28 98 X B
IROEBRFT /N AR BER SRR (D], Hk KEF K& P
BE 2 k2% ,2024.

(Fs B HA 2024 -06 -03)



