SEETEEE

£2023410 A% 37 %% 104 Chin J Pharmacol Toxicol, Vol 37, No 10, Oct 2023 - 781 -

.25—"'.: ji.

HI—I 15=4

-m%%%ﬁ%%ﬁﬁi_tﬂmﬂimﬁV\]B'ZQHHH@iF]? M E B ITT S

BT 7R 3% it B AL A 3 it R

FRIFIR 2, R

( PRSI b 1. 2 S5 &

HE. e

CRETE SR AR R, BPEAEA, 0K R, akokD7 R, EORCE
2. L AL R 22 D R BT oLy

it 200025)

A RFEBEER(AD) TR0 R e — W i B E-f %k & £ 4% (BRAS)

a%iﬂfixﬂ'lfaADga?Hﬁﬁ%‘% Y E B35 4%, BRAS AR Ik 5 F 40 A B E-m 4 %7k & A % (RAS), ﬂ‘T

i 3 AR & U AR R A

fAb 2 dn %% U (NVU) A . ek % Mok a2 NVU 8 & 2% 7,
A 8,84 o i BT T 46 2 52 BL9 A RAS 5 BRAS R0 £ 244 £, ALELAD > N4
& m&éwﬂaziﬁ&i%'ﬂxﬁéwﬂaﬁwd IR fm A A 6 % R, AN 4a e Y ﬁ%é&vﬁa‘\imwlwﬂwkf
% BRAS /2 NVU 83 Z/F M % & e AD 5% 22 ¢9 4 A, %2 31% RAS 2 4 64 16 R AT % F= RAS

BRAS #f %‘%’

£ AD ‘#’éﬁﬁffm:‘% VA0 ) 91 BRAS 5 NVU #9342 du ) & 3L 23 AD R 2 69 3T #K , 4 AD 89 TR B F= 06 77 324

At
BB R
T‘Fﬁ—lﬂﬁéo
*%iﬂ |15L_%- m"i”%}ﬂ{—% %éﬁ; j‘?%m%ﬁ‘i; FG]'

hE 4% 5 :R964,R963 XEFRERD A
DOI: 10.3867/j.issn.1000-3002.2023.10.008

Bl SR 7% i 2R G (Alzheimer disease, AD) & 4>
BRIE WL A AR AT MR, R R B AR T,
% 2050 4F , 4x 1 5% 9 FAH AL T 2021 AR BRI K
A5, AD 14 = BRI Sy v B R S5 IXC A 4
Ja &b B-VE ¥ L4 11 (amyloid B-protein, AB)HLAH 41
b, P 28 J 2T 4 48 2% (neurofibrillary tangle, NFT)
DI RAE" . AD BE # R B B iic e ok
TRV R AT K s (R BRI 2 ) BE O R R, (A
T RO, i A5 (e B O A 2 T A P 2R A T
B [0 BEAS AR 22 — 76 AD SR TP A7 e . AD
B TP B I TP v 0 A e A R B, 9 DD
SRR AT 2t BB AE 3 2 MR S I A
A RN LR )2 R SR B AR 2. AD A9 I R
FRAA NN, L) AD S — B i A B il A
rhe S 2 AD fe 5 BLAY A ) 2 R AE 2 —

R4 I 48 PN Bz 28 it (brain microvascular endo-

EE£TH: HEARRER4S(81973297) ; H K 1 R F 2
$£4:(82073836) ; 11 5 H S Bl 24 3L 4 (81872841) ; [ K [
SR OB % 4 (82003719) ; b i 1l B Z H & H
(19JC1413100) ; |- ¥ 52 3l K 2« E%i"f4ﬁ§€ﬂ%i
(ZH2018ZDA23)

YEE B SR, MR o A, 2 R AT PR
2 G 2ATTSY , E-mail: ZPA1668643677 @ 163.com

BIFIEE: £ &, E-mail: angela_wanghao @sijtu.edu.cn

R BRI B A R e e
X E 43S :1000-3002-(2023)10-0781-11

thelial cell, BMEC) J&: 4] 7 i = 2 1. 45 1 25 1 1ft filg
Ji# % (blood brain barrier, BBB) (i 3 7 41 g, ] it
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#hFEAMIEE Ang I WA Bl T 92 3 AR A543 , i 7 5
RETF A0 AGT W2 28 2 5E 4, Ang I
AMUS 587 BT R AN 76 Ak | RAE BE A 4E Lk
7 3%, AT e R I TR A T BBB I fiE i
[z vt/
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/1N T 440 JH AR A T 3 o A s 28 0T 58 il A
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3 A O AL TR R IO 200 BRI X e 28 T R A
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KT B IRAE N 1 o Bk 88 1 i S AL ) A 4
B SZ AR y R Toll B 32 1A 55 Z2 /I Jie I 240 i 1)
WAk K [l A7 e SR 44500 Ang Il AT 3005 /N ot
S Toll B 37 1 4/MYD88 4% K # i {5 5 i 3 it
A /NF-kB {5530 175 5 /Mg i 40 AT Ak, 1 ARy /s
U2 5 240 b 2 0 — 25 Bk 22 T R T A BBB 54495 5 L
F ATAR #5370 577 2 #b 70 35 (candesartan) I ] 171 i
Ang Il M-SR 2 9 . Park 552 WF 55 & 3L,
KIS Ang I 238 2 /0N B T 240 B Ab 75 IR AR
70 &6 Ang Il IR RAVER A RFFEdE BRI/ NI
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MasR il , 47 By F 40046l /)N i Jo3 40 B 3 0% , 2% i pf 2
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S DR T SR, M A R R R R,
BBB 175 £ £4 5 56 5% 1) 45 44 F1 5 B D) i, DR LA B¢
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g5 b i R RE P 9 00 9T ) 23 3 3 NVC 2 i)
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JitS, 52 NVU FIFE

TENVU H, BUE I T 41 i 5 BMEC 3¢ R il
WY, RIY I A 3 o LA i 2% /2 5 BMEC 2%
A, F: (R 44 i BBB, 3 1] 1] BMEC 1% 8 #if 4832 Ji
s 500 1 AEM £t 5 BMEC ) & 4% 1 5 Al i 42
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NVU ¥ 2 9 25 1 3 ZH0 40 . BMEC 22 48 4 )3
A, 2 323k (1 40 i A & 6 (interleukin 6, 1L-6) Al
IL-1B 25 44 K7, 1fif 1IL-6 AT IL-1B B A 12 ik B2 i
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FHEe L RS A RN I RAETT 52T,
BMEC W] 12 B il 48 i PR -, {8 a2k AL 2 e Jo 248 i v
AGT (335, T3t BRAS Fa s, le & S 3 NVU 4 4
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Ang Il 2SR 4000 . B IL, 76 @ i R T SR,
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S P R SN B 3R W3R8 5 R, B R PR AR
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IKVTF i — 5 T 23 B A 90T , 53— Jr AL 23 n
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FRAE R BDIRZE T 19 Ang Il 7T 38 i AT1R 2 CNS
AR 1 7= A L B A AR AR IO 3ORT 9 E S )
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Brain renin-angiotensin system mediates Alzheimer disease by
regulating neurovascular units via brain microvascular
endothelial cells: a review

ZHANG Pingao'?, SONG Chenghuan'?, SHI Jiyun'?, HUANG Wanying'?, ZHANG Rui'?,
ZHANG Yongfang'?, WANG Hao'?
(1. Department of Pharmacology and Chemical Biology, 2. Shanghai Universities Collaborative
Innovation Center for Translational Medicine, School of Medicine, Shanghai Jiaotong
University, Shanghai 200025, China)

Abstract: Cerebrovascular dysfunction is one of the main features of Alzheimer disease (AD). And
the pathological change of the renin-angiotensin system (RAS) is an important indicator of vascular injury
in AD patients. Brain RAS (BRAS) is independent of peripheral RAS and is capable of regulating neurons
and glial cells, which is of great significance for the regulation of the neurovascular unit (NVU). The
brain microvascular endothelial cells (BMECs) are important members of NVU. The blood-brain barriers
composed of BMECs make it a pivotal link connecting the peripheral RAS with BRAS. This paper reviews
the impact of BRAS on functions of neurons, BMECs and glial cells in AD as well as its contributions to
the NVU. BRAS harmonizes AD pathology through energy metabolism, oxidative stress, and inflamma-
tory response. Furthermore, this review summarizes the RAS antagonist agents used in clinic trials to
emphasize the important role of BRAS in NVU regulation in AD.

Key words: renin-angiotensin system; neurovascular unit; Alzheimer disease; brain microvascular
endothelial cells
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