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Abstract: The term "blood-brain crosstalk" refers to the approach by which systemic immune cells infiltrate
into the brain parenchyma and interact with brain cells to affect central nervous system disease. Neutrophils are the
first immune cells to cross the blood-brain barrier from the circulating blood to the site of disease and are one of
the immune cells that play a major function in neuroinflammation. There are complex interactions between
neutrophils and brain cells (such as neurons, microglia, astrocytes, and cerebral microvascular endothelial cells),
which together are involved in the progression of neuroinflammatory diseases. Neutrophil-brain cell interactions
can influence brain injury due to neuroinflammation. Therefore, this article summarizes the mechanism of

neutrophil-brain cell interactions in neuroinflammatory diseases and the research progress of pharmacological
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intervention, with a view to providing a basis and reference for the future mediation through "blood-brain

crosstalk" in the treatment of neuroinflammatory diseases.
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fluid barrier, BCSFB) Al Ifil. — % ik B B f% (blood-
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RM2RM . e M1 R BERREIAL R A K 5, fn
983 YR BE Rl F-a (tumor necrosis factor-a, TNF-a))JIL-6-
IL-18F1 ROS &; $1 98 M2 KA RE /0 WA 4 [A -, WITL-10+
IL-4.IL-13 F1 % {6 4= & K F - B (transforming growth
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Figure 1 The action of mechanisms of neutrophil-brain cell interactions mediate "blood-brain crosstalk" in neuroinflammatory diseases.

ROS: Reactive oxygen species; NF-«B: Nuclear factor-kappa B; NLRP3: NOD-like receptor thermal protein domain associated protein 3;
cGAS: Cyclic GMP-AMP synthase; STING: Stimulator of interferon genes; IL-1R1: Interleukin 1 receptor 1; ASC: Apoptosis-associated

speck-like protein containing a CARD; CASP: Cysteine aspartic acid specific protease-1; GSDMD: Gasdermin D; TREM2: Triggering

receptor expressed on myeloid cells 2; PI3K: Phosphoinositide 3-kinase; Akt: Protein kinase B; IL-17A: Interleukin-17A; TNF-a: Tumor

necrosis factor-a; CXCL1: C-X-C motif chemokine ligand 1; C3: Complement protein 3; C3a: Complement protein 3a; VCAMI1: Vascular

cell adhesion molecule-1
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B FE 3 (methyltransferase-like 3, METTL3) s& m®A FF 2
R AR 4 4y, BB 1 meA B A IR
FEDR 2R, B S B0 B 9 4 R A B, R RE 41 AR Ak
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2, TREM2) B et LG5 M & Dhe, i@l A S i AR AL
figE 3-8 i/ & (1 #4 B/METTL3 (phosphatidylinositol 3-
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5 RIS D R . AR RORE IR S, vk
2 B ¥ 5 NETs, 45 £ ] DL i 10 1) B2 7% i ot 40 g v
) B Ji S AL Bl B/S- 2 R 15| Wk O IR/G 2R A IR 32 4K
(monoamine oxidase B/5-hydroxyindole acetic acid/G
protein-coupled receptor 35, MAO-B/5-HIAA/GPR35)
A1 MAO-B/ROS i i, M 1M 411 il NETs J& il LA & NETs
B FIMARIES . WL, £ dBET1 [—MHi 84T
B R 25 #4388 (1 4 (bromodomain-containing protein
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55 4 )8 -9 (matrix metalloproteinase-9, MMP9)
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IS J5 45 T dBET1 AJ ¢t ik I 175 5 14 /0 J o 24 Jf A1 2
T F2 I 4 L s 7 14 1 J 8 AR 1Y, 7R TS R R IR BT 4
i v s 2 i S 1) B 0 P, B R 5 40 B R TNF
5 940l /r % -17A (interleukin-17A, IL-17A) &5 & g
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5 4 L 4 484 A= [RD IR S W P B 4 D B e AR R
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molecule-1, PECAM-1) 45 ] IS /I RS 5 o {4 3 44 fifd 1)
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Tt 71 B[R A0 22 2R G 0 ROE, o BRI rh MR A i
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AHEAE AL A& 1 s .
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WE RT3 (signal transducer and activator of transcription
3, STAT3). H Il B JIk 52 44 1 (formyl peptide receptor 1,
FPR1). /K i i 2 1 9 (aquaporin-9, AQP9). % #% & L
(L-selectin, SELL)\MMP9 #l (44 2% 1 52 1 AH < I i 3
(interleukin-1 receptor associated kinase 3, IRAK3) iX 6
A5 e PR 2 D e R R A N YR O R D% B R R
BBB #5115 51 2 1t . 3% 44 (hemorrhagic transformation,
HT) 51S A R A5 % VIAH G . 1S J5 HT o PR 4n i
SR, HinEMm A bt R 6 B4 1447 5 G6D
(lymphocyte antigen 6 complex locus G6D, Ly6G) 5 1l
1A= i1 i R o /| A N T S N O e
(platelet endothelial adhesion molecule-1, CD31) J& &
L, IR I A B Hh PR 20 AT AR 1R A1 WA 44 {2 i BBB
s A8 K 3l ik P 2E/F5 #E 3 (middle cerebral
artery occlusion/reperfusion, MCAO/R) #E7 fh | 3] 451k
MG 2 o e b PR 2 AT e R SRR g IS A AR =
JRAB G J , fe 0% 388 ik ok S0 14 S i £ SR I ST DX A0 i o 22
JCH I, B R8> MCAO/R /N R RE AEAR AR,
22 PRREBERE  AD & W AHRIE. ©2&
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GEOST ORI 22 (R UE SR UE B, 1 42 JORE & AD (1) 5§
P . ADFFEME S 1 WV PR ABTE AL I N /N BT 4 i
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IiE R A 0, 60 45 # B #1418l 7 (migration inhibition
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W35 N 8] R HE RS 1 oA B R I BRI 284 .
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TR I 5 248 P £ 4 A1

23 ZAMEN MSRE MHZRITHERIER S 4
PP IX RO R S BRI 2 S 4 IR
P CNS. Ao 4 M {2 3k 5 e 72, 3 3502 SR Joit 4 i
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Tk S AL W) Bl AR BE BE W 00 Y 52 4K 5 (peroxisome
proliferator activated receptor 6, PPARS)- 7+ IR #H F.1F F
U] 28 P | kL i e B ) 7 A, BELIT 42 e At
T, IR PR RNE T 5 T BRI B, AT 7E MS Hh R 4%
HWAERIT R, — I 28 50308 7 il 7 B, CXC
T & Ak R 7 32 4k 4 (C-X-C motif chemokine receptor 4,
CXCR4) 4% o M (integrin alpha M, ITGAM). -l 5]
HE (B-actin, ACTB) %5 2 [K] 2 MS 3% 78 1) A= Wb &
W, AR PR A B P R A B R — T T A
R 18] A2 MIS [ 57 20 & 3R 4 i 8 B, rp PORL 24
JEURE PTG ATy MS YR IT I A AT PERE Y. e
%) BRTA 16 40 1 71 &G B 2 B 8 5 ICAM-1 AH BLAE F B
T [ W7 B2 5 3% A0 i R R AT B S R R R FE BT R T

Table 1

PEIFD JEE AR B I8 1 NS,
3 IR E MR- A AR BRI T R R IER TR
A R LA L 2R B S B I N F
PERL -t 22 TOAH AR FH R G2 1S T B M &8 5E 7,
BRI B A I T A 5 b VKL~ I S5 4 B FR AR
HAE H K 203 CNS AH O 5 T B0 #8580 47
7P, 2 MLCO01 & 56 7 1A i E % 9 /b CNIS 5
Hh PR A R DL /N IS5 A L A, I HL A e
PR TR I 5 40 ) 0, BAYRTT CNS P20 3 B # 22
AEEM, 2 R AR08 18 I Pk C3 K g i B
C3a ffI 38, AT AR MCAO/R J K BRI 9 B2 48 i v
A, b v R 4 IR R bR B Rk, DL
MCAO/R J5 [ %8 JiE A4 28 e 445" 5 ICH 0
B R FIG YT b ICH J5 K i, /284 2 aVps/
JUg B 75 1L B 1 U BE (integrin-alpha V-beta 5/AMP-
activated protein kinase, aVA5/AMPK) 8 i 411 /N iR 5
YT AR A, P AR R R R 4 i 322 i DA A I b ] ] X 3R
FRE T T, TR A 2 R /R ™. T2 o th
RE 8% 308 1o A 3 rh PR — I 400 B AR FE R 2 980 R TR
FAEPENER] . P9 YT A8 SAH J5 BBB IR, F#1IC
7K i, B s Dy R . RIS, S PEVT I8 T 4 TLR4
18 BE 4> 46 [ 7 88 (myeloid differentiation factor 88,
MyD88) [ 3 15 M 1T 5 /b Toal FH M /1N B J57 20 A 1) %4
T BRI A PR AN B IR T A A B SE T AR S H
HIT 24547 503 v L — o 240 P AH AT P 0 o o 2 R B
7RG, Inge 179,

Traditional Chinese medicine and western medicine components regulate neutrophil-brain cell interaction to inhibit

neuroinflammation. IS: Ischemic stroke; TBI: Traumatic brain injury; ICH: Intracerebral hemorrhage; SAH: Subarachnoid hemorrhage;

CCH: Chronic cerebral hypoperfusion; NMOSD: Neuromyelitis optica spectrum disorders

Brain cells . . . .
Category Agent Dose . . . Subject Mechanism of action ~ Disease Ref.
interact with neutrophils

Traditional Chinese Kaempferol glycosides 7.5 mg kg™ Neuron SD rat NF-xB/STAT3 IS [75]
medicine Kaempferol 25 mg-kg" Neuron SD rat BDNF/TrkB/PI3K/AKT IS [76]
Resveratrol 3 mg-kg! Neuron SD rat STING/TBK1/IRF3 CCH [77]

Cordycepin 10 mg kg Microglia CS57BL/6J mice MMP9, MMP2 TBI [78]

Cycloastragenol 50 mg kg Microglia SD rat SIRT1/FOXO1/p35 SAH [79]

MLC901 40 pg-kg' Microglia, astrocyte CS57BL/6J mice PRX6/NF-«B/TLR4 IS [80]

Ligustilide 20,40 mg-kg" Microglia, astrocyte SD rat Prx6/TLR4 IS [81]

Maraviroc 20 mg-kg Microglia, astrocyte, neuron C57BL/6J mice CCRS/HMGBI1 TBI [85]

Salidroside 50 mg-kg" Endothelial cell SD rat C3/C3a IS [82]

Western medicine  Irisin 80-750 pg-kg' Neuron C57BL/6] mice aVBS5/AMPK ICH [83]
Didymin 0.5-4.5 mg-kg" Microglia CS57BL/6J mice ASC/caspase-1/GSDMD ICH [86]

RO27-3225 60-540 pg-kg' Microglia CD1 mice AMPK/JNK/p38 MAPK ICH [87]

TO901317 30 mg-kg" Microglia C57BL/6J mice P38/JNK/MAPK/NF-xB  ICH [88]

Fluoxetine 10 mg-kg Microglia SD rat TLR4/MyD88/NF-xB SAH [84]

Methylene blue 1 mg-kg! Microglia SD rat Akt/GSK-35/MEF2D SAH [89]

INT-777 10-90 pg-kg'  Microglia SD rat TGR5/cAMP/PKA SAH [90]

Memantine 60 mg kg Microglia C57BL/6] mice AQP4/1gG NMOSD [91]

Adjudin 50 mg kg Microglia, astrocyte CS57BL/6 mice AQP4, TNF-a, IL-15 ICH [92]

COG1410 200 pg-mL™ Microglia CS57BL/6 mice Akt/CREB/BDNF TBI [93]

Deferoxamine 100 mg-kg! Microglia, astrocyte C57BL/6J mice ROS/NF-xB/NLRP3 TBI [29]




1578 - 242 %4k Acta Pharmaceutica Sinica 2025, 60(6): 1573-1581

4 REMRZE

25 b, WKLY B TE P 22 SORE I R A R R RIS
MR R EEE BN . A5 M A R A
A T AR ) RE S B, BV BN A 4 S8 E IR VR T
MEIEIREZ —. HHERGH AT DL S5 25 A AL I
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