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Abstract: Blood-brain barrier (BBB) is a natural structural and functional barrier, which can inhibit
the entry of pathogens and control the entry of molecules into the brain parenchyma. An intact BBB is
essential to maintain the homeostasis of the central nervous system. The function of this barrier is
determined by its special multicellular structure. Each cell type has an indispensable contribution to the
BBB integrity. Inflammasome known as a complex protein is a key component of the innate immune
system and mediates the secretion of pro-inflammatory cytokines including IL-1B, IL-18, and IL-1a,
which plays a critical role in the excessive inflammatory response. The up-regulated expression of
proinflammatory cytokines results in the destruction of BBB. As a result, the pathogen breaks through
BBB and enters the central nervous system, which finally causes brain diseases. In this paper, we

reviewed infectious diseases and non-infectious diseases associated with the inflammasome-mediated

injury of BBB.
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SARS-CoV-2 breaks through the BBB mechanism!'”l. SARS-CoV-2 reaches blood-brain barrier

endothelial cells and perivascular astrocytes by binding ACE2 and CD147. Hyperactivation of SARS-CoV-2
and P2X7 receptors activates the NLRP3 inflammasome, which mediates the secretion of cytokines, thereby

increasing the permeability of the blood-brain barrier.
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Figure 2 BBB damage caused by ischemia or hypoxia[3 8, During ischemic stroke, ROS is generated and the
MAPK pathway is activated; at the same time, TXNIP activates the NLRP3 inflammasome, triggers the
expression of IL-1f and caspase-1, reduces the expression of tight junction proteins, and increases the

permeability of the BBB.
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42 BRIFSF
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IV 375 T 500 30 5 P R 40 Y TS,
NLRP3 RAE/MAE, 1ILI4ERE BBB (525,
7 Bi#f(lychee seed polyphenol, LSP)f&—Fjik
AR WE g2y, W5 &3, LSP id@xt
AMPK/mTOR/ULK1 i&#2¥E AW, W&
NLRP3 RAE/IMERITES, I LIRSS TIs 1Y
ik, Xt BBB R BUR AR,

Al Rihani SRS SRR, & O B

#z 1 ARE#HHIRIP BBB &MY
Table 1

(oleocanthal, OC)HJFFAWIVEMIME Tl (extra-virgin
olive oil, EVOO)i@ i # il NLRP3 4 it /MA K
WD B 28 RAE , I AL AMP 16 10 R (I
B AW, WMKKE BBB IR, AL AD A%
REARP,

5 N

R /IMA R S R Ao 328 3 5 o T I AL D
4y 22—, B1E BBB 2 HiHLE o & B 4
o B, RAE/MATE BBB LA WL 5 i
WF5E, KR4 BBB 29 T IR A HIR SR,
PUA R B 5, 235 R A= o i R
RE SR, OIS RAE /A, A A R T S
I fii % s R R I, B0 I € Al BBB i A H X it
ZRG, FEMHNBRNE . YA AR &5
KL B RN, BB S3E (U0 NF-xB
TLR4) 5 AZ A EE I 0E (U1 TXNIP), SR AE
IV BT I AR 7, 51 BBB 4. H
A, I R RORE/IMA R E A2 5 BBB IRIT
R, NSRBI BRI R TR A
DR, X 4R AE /AR ZE ATLAAS I i ¢ B 463 473 v 1 1
FABLEN 2 — B RAM ST, BRI TR Ras
TG P 9 AL B AR AR v T L B

Various drugs that protect the BBB by different mechanisms

Ways to improve BBB integrity Drug name

Inhibits NLRP3 inflammasome activation

MCC950™"; Oridonin (Ori)™*¥; XingNaoJing(XNI)P*; Glibenclamide!™;

Adiponectin (APN)P*®); Memantine®”); Calcitriol®®); Resolvin D1 (RVD1)P;
Telmisartan'®®!; Melatonin(MT)["l; HIOC!®¥; Minocycline!®; Hydrogen
(H2)1%%; 2-(2-benzofuranyl)-2-imidazoline (2-BFI)!*¥); Nrf2/OPTNL®®!;
Verapamil®®”); Iptakalim (Ipt)[*®); ATN-161[%

AG490M!

Ruscogenin

Inhibits AIM2 inflammasome activation
Inhibits MAPK pathway
Inhibits NF-kB pathway

[70]

Isoliquiritigenin (ILG)Y; Maf17?; vX765*"; Dexmedetomidine (DEX)P?);

Icariin (ICA)P¥; 20CT); Atorvastatin”®'; Antioxidant a-lipoic acid(LA)"®

Inhibits AMPK/TXNIP/NLRP3 signaling
pathway

Apelin-13/APJ system!””); Umbelliferone (UMB)!"®!; Qingkailing (QKL)""
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