a0t 3 WPl KRR (2R 2 ) Vol.46  No.3
20254F 54 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) May 2025

AT HERERR U5 S o B Reiabd 105 1015 5 il s i o8 0k i

X R4 JE A P 2= B, VIV 7542 343009)

& E:2HCELEEIR (PFOS) B & A4 W a it | RRAS BN MU BR B 19 25 F TR . PFOS 2 &% ] {if 1fi fiki F: e
X R P AR A R T M S5 AT MR 5, S S0 5 I A R BN 5 DA % 2 AR A Y O L A PIBKY
AKT .p38 MAPK A8 Ab 07 85 FIVES 455538 I o 1ff i 5 e (9 45 3 P i 5 | R Z2 Al 48 R G dis , 1T PROS 3 it 22 R L il 5%
Wi AL A o B P B RE L E I TP AR M R IE R 15 55 . AR SC B FELRR PROS 155 i il 78 B3 53 05 AH 56 17 53 B 119
FFEHE R, S FEAR RIS W] A J SRS A 1) A P ASE 28 R B St 1) 40 A ) 2 R 8 7 B AN B0 AL
il FE PFOS 5 HAW BT 3 R A EFEIFE S , IR G IR 7R PROS 175 R 1001 45 2R e SR 22 A 4

KRR - B FEBEBAR ; 1057 5 4o 28 s WL 5 15 55

hE S ES:R329.4 XERFRERTD : A X EHE:1672-3554(2025)03-0384-07

DOI:10.13471/j.cnki.j.sun.yat—sen.univ(med.sci).2025.0303

Research Progress on the Signaling Pathway of the Blood—Brain Barrier
Injuries Induced by PFOS
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Abstract: Perfluorooctane sulfonate (PFOS) has significant biotoxicity and can disrupt the structure and function of
the blood—brain barrier. PFOS exposure can lead to the degradation of tight junction proteins in the blood-brain barrier and
damage to astrocytes, resulting in increased permeability of the blood—brain barrier, as well as the activation of multiple
signaling pathways, including PI3K/AKT, p38 MAPK, oxidative stress, and calcium signaling pathways. Damage to the
blood-brain barrier may trigger various neurological diseases, and PFOS affects the function of the blood—brain barrier
through multiple mechanisms, thereby interfering with the normal operation of the central nervous system. This article aims
to review the research progress on the signaling pathways related to PFOS—induced blood—brain barrier damage and
suggests that future studies could focus on developing more precise in vivo models, utilizing advanced molecular biology
techniques to reveal more detailed molecular mechanisms, and exploring the synergistic effects of PFOS with other
environmental toxins, in order to provide scientific evidence for the clinical prevention and treatment of PFOS—induced
neurological diseases.
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T A0 S AL 36 7 0 R A 28 5 A 5 P % K i
P05 . BBB 1 428 M b 42 il s 240 e () 9 5 1 Y
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O E % N K2 B BH (transendothelial electrical
resistance, TEER) 5% il 2 FIG 40 it 55 18 & Mk
B % 42 (tight junction, TJ) & &Y% & T Mt
T Ik 6 40 07 P B AN =2 TR A i S s A
BBB 4 ifl 55 i Pk ) e R AE e B
BT, BBB YD) Aok 55 ol 3 37 3 vT e S 80 E
W I AR N TG A B T Bk R B 5 ) R s 4403 i 4
ZUMML . PFOS 1288 7T 22 BBB B %GR 1Y
S TR 375 T AR TS R A B A R R
S AN B T e . ST RIS, PFOS I 35 P AIK
AR 20 1 T 55 T AR G A CIn R B/ IV AR T L
BEEREAS BEFEEEREA1DNRE, FHT)
B4 43 A AT 184 o o s 5 s A58 i 1 o Yu 5504
Ji B PR 1) 5% 1 B AF ICR /N B DIl PROS 28 K,
KRGS T PFOS X /)N B 5f B A s i o 5%
R I 1 LS A — Ay A TR A WL 8 30 A B i 17 )2
LA, 3E L S L R B ER B - X PROS 22 5% 5
ik #) 0.25 mg/(kg/d) BF, % N Rz 20 B0 © 1 B0 2
o B AR | ELAASRIN Ry P S5 D) e i, e A s W 2
Bifi 5 70 B TE 2 2.5 mg/(kg/d) K VAL, BBB 5% 3%
PR W B oy

BBB & 245 19 4 45 35 Z I T A 42 LA T
(neurovascular unit, NVU ) 2H 2340 itd (6] 69 AH BEAE T -
b BUIE i o 4 e 2 156 R i 48 0T 5 B AN I R A
AR BBB RS PR EEAEH . PFOS 2
A S A i A LS B A S



386 HlR AR 2 (R A2 ) 546 %
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(phosphatidylinositol 3-kinase, PI3K)/ZE [ 4 il B
(protein kinase B, PKB/AKT) {553 [ 0 3 1% = 2
B WA s @p38 22 B AL AR 1 (p38
mitogen activated protein kinases, p38 MAPK) {5 5
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il R 1Ak 480 IV Al 152 £ (peroxynitrite, ONOO™) 45 H.
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Fig.1 Schematic diagram of the signaling pathways of BBB damage induced by PFOS
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