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Two ways and possible mechanisms of virus crossing the blood-

brain barrier
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Abstract: The blood-brain barrier (BBB) is an important protective structure to maintain the homeostasis of
the central nervous system, limiting the invasion of most pathogens in the blood. Some viruses can cross the
BBB to invade the central nervous system by cellular and (or) paracellular ways, causing neurological
dysfunction. The cellular ways consist of direct infection of the brain microvascular endothelial cells and
transcellular pathway. The paracellular ways are composed of breaching of the tight junction between
endothelial cells and the “Trojan horse” pathway. In this review, the current research progress on viral

impacts on the BBB is summarized.

Key words: Virus; Blood-brain barrier; Mechanism

1ML i 5% % (blood-brain barrier, BBB) 4 F- 1l ik
ERGLHZZ 18] 2 4E 4 AR pl 28 R 58 N IR B AR E 1Y
FEALEER, A AR AR KRB, &
T A S 2 T 38 3 A [R] 174 2 428 FNAIL T 2 168 1l i S5

| SRR s
B A G » T 2 0 5 0 ) R B 5 AP AR I il 5 R R & s

Zrik

VO JE 2955 75 (West Nile virus, WNV)I | 2 2k figi
P I 97 FNEAE I B B IR 22— AR SOt I 4 K
T2 R i o B 1 7 SRR A T

CUEZE 5 W 3 LB S R ks R DR i Nk Lo SR 2
(human immunodeficiency virus, HIV) | JRIZ 9K 7
(measles virus) 58 K5 4 5 7 (poliovirus, PV) |
Z K 26 % 7 (Japanese encephalitis virus, JEV) FlI

Fe4TH - E R [ R4 (81273557)
EEEHE R

Corresponding author. QI Zhongtian, E-mail: gizt@smmu. edu. cn

1885 4F. Enrlich 250 % B Y k) I K BE 28 i bk
FESTEA PR #22 255, 1909 4, Goldmann %5
N KB NAFAE—FhE5F PEBR R . B3 20 20 i,
Reese Al Karnovsky " 75 AL8E I & B T 1L fiki i e %)



I A5 » S5 2 25 IR 5 e 3 74 o 7 55 ] BEAIL

G 45 M R AR F M R A N K 48 S (brain
microvascular endothelial cell, BMEC) A L4 g [8]
2 9% 14 4% (tight junction) | 5¢ % it JL [ (basement
membrane) ., Ji] 40 4 Cpericyte ). /N i Ji 40 iy
(microglial cell) K 5L Ji Jii 24 Jifg I Al Castrocytic
endfeet) [l il i Bl 28 J5¢ o B g 4 (&1 1), Horpr
BMEC S Ifil i 5 5 1) 32 22 45 440 » L 100 187 -5 i

+ 367 -

B H R 09T 2 fioh » 2 JE 1 DU 55 M P9 A 3 BMEEC [H]
Y SR H T R AR 55 B IR AR RO W i . I
G J A0 R A T Il B I A P S8 B 5 /N A
B I ARG T R 2R ML PR T A D A
TR 5 240 M RT3 ] e PR B R T R
YSEREPEST . X BB [ R AN REBE R A TR
M2 RG GRS

LRl

1 s % B

E LA

ehE A
FEER
P 4R A

P@E

1 InfE GRS R

Fig. 1 Structural characteristics of the blood-brain barrier
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A Direct infection of the brain microvascular endothelial cells. B: Transcellular pathway. C: Breaching of the tight junction between

endothelial cells. D: The “Trojan horse” pathway.
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