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5 . RSBk M I 95 4% (hypoxic-ischemic brain damage, HIBD) & 5 8 A1 & 4E N B A 2B ) LS BUR . (RAEFR LK
5 R Dh RS P 19 32 ZE R Kl 2 — . HIBD F Zi 3 R A& o A sy £k . Tau S AR N B ZEME M XED,
AT oAV R R4, wT SR sG sh, dngh i oAb e . oS 55 18 A 4E BRI A 20 4544 . BRI Ak 2 Tau
B — P WAL S, fEAEFDRES T, K5 Tau ST D) RE, 4EHF I QM0 B 38R A5 Dk EWEVRE T,
Tau W B0 R A 0, AH LS5 0 U HF 52 L Th B8, 2 Taw J (Tavopathy) & 28 o BFFF0 I, 10 sl 4 R 1L P 438 Taw B 1% 44 K
AREAL, S5 HIBD MR L FE . [FIRE, A sk &SR0 AT S A RO SO, 2 AN B RS Tau BERR A0 AE FH 1) Tau 25
H e R M AR T s, IF H Tau BERR A e 8 5 E A0S A . U, #R 3 HIBD BUE Tau & H N 1 BA% 5 L,
DL ) B B A1 5 Tau 3= BEIR 1L 2 (A (98 &R, IR X R ORI g HIBD A 567697 B 7¢ B3 B 3 Mo AN GRIAR 1 963 Tau fif
& AL7E HIBD H IAE AL, DA R Tau 8% 35 Tau BEER 1L 2 (RIS FE G R, SN HIBD 1T TURTA T R AR 15
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Research progress on the mechanisms of Tau phosphorylation and its kinases in

hypoxic-ischemic brain damage

HUANG Qi-Yi, XIANG You, TANG Jia-Hang, CHEN Li-Jia, LI Kun-Lin, ZHAO Wei-Fang, WANG Qian"
Department of Pathology and Pathophysiology, School of Basic Medical Sciences, Kunming Medical University, Kunming 650500,
China

Abstract: Hypoxic-ischemic brain damage (HIBD) is one of the main causes of disability in middle-aged and elderly people, as well
as high mortality rates and long-term physical impairments in newborns. The pathological manifestations of HIBD include neuronal
damage and loss of myelin sheaths. Tau protein is an important microtubule-associated protein in brain, exists in neurons and oligo-
dendrocytes, and regulates various cellular activities such as cell differentiation and maturation, axonal transport, and maintenance of
cellular cytoskeleton structure. Phosphorylation is a common chemical modification of Tau. In physiological condition, it maintains
normal cell cytoskeleton and biological functions by regulating Tau structure and function. In pathological conditions, it leads to ab-
normal Tau phosphorylation and influences its structure and functions, resulting in Tauopathies. Studies have shown that brain
hypoxia-ischemia could cause abnormal alteration in Tau phosphorylation, then participating in the pathological process of HIBD.
Meanwhile, brain hypoxia-ischemia can induce oxidative stress and inflammation, and multiple Tau protein kinases are activated and
involved in Tau abnormal phosphorylation. Therefore, exploring specific molecular mechanisms by which HIBD activates Tau pro-
tein kinases, and elucidating their relationship with abnormal Tau phosphorylation are crucial for future researches on HIBD related
treatments. This review aims to focus on the mechanisms of the role of Tau phosphorylation in HIBD, and the potential relationships

between Tau protein kinases and Tau phosphorylation, providing a basis for intervention and treatment of HIBD.

This work was supported by the National Natural Science Foundation of China (No. 81860278) and Basic Research Project of Sci-
ence and Technology Department of Yunnan Province, China (No. 202201AT070197).
“Corresponding author. E-mail: wangqian@kmmu.deu.cn



140 HEFREAR Acta Physiologica Sinica, February 25, 2025, 77(1): 139-150

Key words: Tau; hypoxic-ischemic brain damage (HIBD); Tau protein kinases; Fyn; GSK3p; CDK5; MAPK; PKA

Sk A B P K B 4% (hypoxic-ischemic brain
damage, HIBD), 424 A\ ()R i 26 HhoA g 4 )L
L R AR M R, B N R AR L e B0k
B AR T A By AR T Re B B ) 2R 2
— o HIBD 3 %2 BT 2 i J5 D] 5 2 o I v FHL B iz
FSCH 0 R 1L SRS ME AT, R BRI N 4 T
A oA R 5 35 495 (white matter injury, WMI),
WMI 47 il 5 45 75 AN 4 25 2k 4. HIBD A AL
RTEAFEY], PG MR T Aok 75K
IPRAR . Tau d H 2N A —FP B Z R REE R EH,
TE2H 2 8 T8 S A AL RF A M i 2R bl o E
YEH o Tau & H G Wb R A BB 3B (glycogen
synthase kinase-3p, GSK3B). £l g J& 1] & #k #1 & A
P4 5 (cyclin-dependent kinase 5, CDKS5). #2254 J5ii%
1 H B (mitogen-activated protein kinase, MAPK)
R 22 R 2 g Fyn 55 B AT 85 B2 4L Tau 85 H HI1E
R, JF H Tau 8 B BERR AL 5 52 22 MR 22 M0 A
W, ZHZME RGN KA . HIBD F75 B it
F# 5 Tau BEER AL AN B VI G . ALRIA H SR
1 Tau B ]2 A 2 B 72 HIBD 1 (594 FH HL I A 70
HERE, BN HIBD BTG T S Ak .

1 Tau

1.1 Tau&5HF1537%6

19754, HA #2581 Tau 2 1 #7 Weingarten
EYNERURTHI R NP R S SN AN A N
MEEASEEEKY, HZE5MESHNRTES
ES; Tau (& DS SEH 9, 43 il N i 45 #4330 (N-
terminal domain, NTD). & % fifi & IR 45 ¥4 38 (proline-
rich region, PRR). il & 25 & &5 14 35 (microtubule-
binding domain, MTBD) Al C % 45 #4 3 (C-terminal
domain, CTD) "), Tau & AN [A] X 300 H D) Re K5 &
ANE VR o B AR AL /) BRI 4 2 2 0l e 8 IR
Tau 85 A AMUAEM & o RIE, 04D TR B4 i
s FE R A . 2 J5 SCAE A AR DR BRRAAE i 1) ¥ 2 A
F BT (AR AR Hh i e 2 SO HEUR K I 1 Tau 5 Z1ER
15T A TO SRR A SR JoT 4 L, 17 2D TR o
ATPREHARL . 2 TP 12 I 4 LR /)N Jise I 400 B AN 3R
1.2 TauIhgE

Tau (1) EEDj e 2 S 5 E 1 H B MR e 45

), DLAERRAH M B 2R S M AR A AR ) s 3. A
W F R 3 Tau 1) D e -5 F AL 1) 2 AN 25 M 3AH 0%
RAMIE R R, 4# CTD )5, 2L N H PRR £
AL AN Thr205. Thr212. Ser214 F1 Thr217 B ER 4L,
KPTHE, TawREHZY, wmWHSMELSS,
1M CTD AA4E ) Tau 5B Fa € 456 M5 C o
MTBD 5¢ 4 858 4 SR I, Tau RILH ANGE S50
SE S ME S SRR, R A R e
B AR 52 ) JLAH G E ) - Th g . 1X R B3 CTD AN
MTBD P 4> &5 F38AF Tau 550 45 & 1 FE g 1B 1)
WHTVER . NTD %} Tau 45 & 0008 19 F2 B A R
YEFH o I A A ) 3% AR T NTD [ Tau 4 2 44 K 52
FOXF Tau DIRERISEM, 45 R 278, NTD 6= A) 350
Tau ) PRR 5 E 45 & 6877, RBEEHSE, M
NTD fA7ERf, PRR STUE S5 G REJ N, fi Tau f
WA ThRE R, SRS AR ZEm, 5
— TGV 9 R 3 Tau A 3547 75 NTD B 7] DASE L & A i
WAE S B, Tau 8 H RS 78 R AN 8 1 1 ] 4k 9
A B R AN, e 5 i 2H %6 3 2K Tau i
(Tauopathy) & 4 . JCNTD [ Tau 35 & 2E R AH 5
BAUREME SRR, SRR AR, KRR
T Tau ) N Ui 75 U8 25 A R AR g S M R T AE
FHA BN Tauw i V67T #E AU P RE .

Tau 1 2 2 5 3l 518 $ (1) T g %) g 5 22
ER . Tau SIE S AREMES, REHREY
ik, 5%\, AR, EMER
288 959 A BT 7R PR 95 BR 9% (Alzheimer's disease, AD)H,
Tau 0] RAE W B4, HM BN, HS5FER
B, MUES MG, sz m, SulEzZ
A, 50 R B B 1L Tau, RAERIT S I
RETHR, fFH NI E -1 (kinesin-1) 51z
W, SIS 2 PN B R AL Tau 18 W] L
BLH 5% A BEBLBEES 1 (protein phosphatase 1, PP1)AH
AR P G s A s e T TR SRR R
PR Ak Tau 45105 e R AR D) RE, (6 A BRI 2 R iz
XREEMF R, B RERMZH, Z5\MI6
Frtgl,

Tau i 2 A A5 E I BN Dhe . BERH R 2R
EH 2D 5 e Joft 441 e, B S ST TR R, /D SRR BT 40 L
Tau 5 Fyn 45 & )5 K A AH HAE S Tau ST &5 6
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e e AH R 5L, R/ R M o 4t i b A K 5 i
id P4 && H (myelin basic protein, MBP) ¥4 3%, /3 ##
BHTE R AEARANER FRIG /DRI R4t i, A />
S I J5R 4 M P9 Tau A MTBD J&, /U AT 5 Fyn 45
A, BAEREEES, 0 550 40 M4 i & 28 52
P, RS K DL MBP RIE, #F—0 SEBEH
TERURIGEY . FHEEZ R, B AT 1Y) Tau 25 H 5 Fyn
SEAEREMEAER, HaEME, 1D RRTH
Mo A, (R RERTE

A 0L, Tau 2K [ DU REXT A2 HARAH 48 RGNS
EAMMEM, HTau KAERER, HIhaeoEdnr
EHEEH, REMERGHERKE. B2, Tau
B AE ORK R 4 2 G5 A R 0 R v ok 1
YEM .
1.3 Tau ¥ & 5 HIBD

Tau Z& K A7 T 17 5 44 04k 1721 KB E, 9
i Tau EAMER G S T 16 MR T, HhgAm
DLEAT AT AR BT, i Ab T2 3 M 10 (A8 # 8
PRI % 6 A Tau 2% . ON/3R. IN/3R. ON/4R.
IN/4R. 2N/3R f12N/4R, i “R” F/RMTBD H
SEE, “N” R NmBAY I ES. 4R Tau
Lt 3R Tau B e th 5 454, RN BRI
Al DLFEAIC Tau S48 A1 77, 3R Tau fEHT AL LK
BAMEERE, 4R TaubEERIE, MERNESE
F R, 4R Tau 78 AR H 3 IA G N 3R Tau &
RPN, R R R SR g AR e, (Rt
M I8 R FEDRE . XA R 2 2 [ Ak R AL
WA SEAIE R, WRE S AR B Tau AS[FNE R
BEIR A AR BEAS R AR ARG Ko T 3R Tau BER
EFEBELL AR Tau . = FEBERR LM 3R Tau A2 5E il
EIE M LB R A AR AR IR 4R Tau ZHR 2, 15/
BN R B B, 4R Tau # ik K AR T H B Rz 1L
TR LU R AR o ) 4R Tau 55, 3R Tau i 2 A (H H
ik TR A0 P v T R B KM 3R Tau, B R B Ik
J&, T EEEER AL Y 3R Tau F 5B R R 1k 7K 732
BEAR, GRS BERR AL () 4R Tau B & 18 b i Hopk Ak,
AP FEAR, JF HXFARGATRE S —Fh R 02 10
REBRNA I, 1% NAE Tau W8 AR L 1 7] B 2 22
Tau I BFRR ALK

Taw & [ 1728 ] 52 ik s S e I P 52 i ) 6 A2 A
o 8 K BRIl H 2 Jik P ZE (middle cerebral artery
occlusion, MCAO) B Y AH SCHF 5T H g ok e e i
8 BT FIIRAAR X H 2D 9% 1 5 40 P4 ) 3R Taw 78 fiki

SREAER IS BRI, RS kA sh SR, R
HRE DT, AEHE B BRI, L FRER N
B E 24 MR o 3X FhAR A AT fie A2 Xof o 45 15 1
HE—MEE M, NHIBD#4t 7 —FH a7
RS o ARRATS T RN R TN R S 5k 11 B Tau 7Y A2
5 FUBERR AL 2 [A) (1) 5% R A EAR ML o
1.4 TaufEgt

Tau £ 1 185 B2 16 /2 B 5 R B Tau 8395 5 12
MR, Tau 8 B2 A0 7K1 K A2 2038 5 R H: TR D RE )
R, HELIEZMME RGN . S ERRT
Tau 2 A F] 5] #2 K1 B B AG2 PUR ik B 5T B
A5, AR 3 Tau i K R . Tau 5 FEL 7 85 AN R
AT 25.(5 R R RN A5, 45 AR BRAL £ 35 55
SIRAL RO, IF ELAS [F) AL 50 AS 5] 75 B2 1 o IR Ak
55BN S 5 Tau BB IIRE, HE &
Tau o T — TR 7C A I Tau 2N 53 RIBEIR 1L
NG FEAEMSTAFAE , T A7 AE A AR R 5 AL )
(site interdependence). Stefanoska [A1BAP7E/RPY . 4
S A6 Thr205+ Thr50. Thre9 F1 Thrl81 45 J 1AM F
5E Tau B IR AL A7 53 BEAT W Al 5, fth 40 Thrd22,
Ser404. Ser396. Serl81 %5 % AN st (¥ BR Ak 7K ~F
W BEAG, /NEUAEIThREW] A5 Bk, JF i
7 Thr205. Thr69. Thr181 F1 Thr50 JyAH A 1 5
HUHIIAH S T AL . X IR T Taw 2 M RUBERR 16
ZNAAFAE R OB AT 2% &, I H Tau B id B2
BERR LB Taw i R A5 LA K

Tau /) 2 A7 & W1 Thr205.  Ser202 1 Ser396 %%
AJ LAY — S 40 Fyn BYRT GSK3B PR 1L 5 5
H5WE RGRESHIBOR,  Taw A MAUE WA T
K, TE R 28 £ 4E 4 45 (neurofibrillary tangles, NFT)
DURT & T s sh & oo, EHEERD, N
115 FONEN D) Be B AGE FEXF AD R R R /)
B2 i 25 i 2238 & (Curcumin) ™ (L FE 52 2R HH)
& 1k HL IV [Bis(ethylmaltolato)oxidovanadium (IV),
BEOV] "\ AB, ,,-KLH %% ™. TNF-a ) il 77
AZDO0530 (Saracatinib) (Fyn $JIil] 71))P4F1 S- iR 5 S5 &
J2 (S-adenosylmethionine, SAMe) "&£ 25 2 5, &
ATE S Al B A A Tau 2407 SRR L /KT R F%,
/> NFT 8k, Mgz fieh 2 oints, (2N a6e
WA .

2 Tau G4t 5 HIBD
H 3% Tau BB AL (0T 78k 2 S04 h 78 AD
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G AE HIBD H A TR 8 /b, AHATS SR AT 1E 4 & 3 Tau
W AR 1k K V- 7E HIBD i F b & B AR 4b 32 56t
it .
2.1 Tauf#E4{L5 HIBD [EHI#HZ TR

i B A SR . B A 2 G R T S Tau BE R AL T 0
Feo 2T BB 43 S5 4E X HIBD FIsh AR AL 3E4 T4
KA, &5 F R BN SR S 0L 5 7 2 X R 5 X Tau
ZAM I Thr205 ), Ser202 #4481 Ser396 131,
Thr231 U550 Ser199 U647 Ser62 5%, Ser356 3,
Ser214 71 Ser402 " B R KT &, FEH S5
TR &I BN . X ERIR Tau BRI S 54 0
R, #HZ TGN Tau BERR /K F-AE B SR IS T 5
FLRAE F 0 TR PR AR AN AT M B 2L 5245, U AR O T
B, AR R AT T, — U R A, AN
B BRI JS 24 hy 48 h 172 h, Tau 47 25 Thr231
BRI 1 7K Y I B T P 38 0 G T 5, 43 T 44 G320
AR AR A (R EH AR B 1) s BB R AX. T 575748 9 1
P I R Ak Taw)BY, (R TTI T [FE,
WEARFFEIE A B, B R 4K Tau 348 W] i I 44 22 76 il
REUE R H A ph 2015 S HBm AT, x5
I fi e 4 R i A7) $97 P 92 4 3 7 B 5 Taw B R 117K
SF- DARS TR0 14 T v A O

G S S ST KL 453475 ey 8B 5 Tau BEER AL T i %
FHORAR N SES8 45 B, 78 1 i Sl of B ol R 1L
(1] Tau SREE T PP e fl o p, 0@ I A A Bl 93 9 ol
YN, IR VSR 5K AR, 0
RPN, A B BELAS i 2 as >0

Tau /& HIBD [ — MEEREIT L Y. ZAN0F
A BATE AH S A Sz 56 Hh 43 ) As FH 22 b 254 iy 5
— & (Lamotrigine, LTG)"*, ANV g & 2 AL A K
¥ 1 (insulin-like growth factor 1, IGF-1)"*"F1 =4¢ %
(Sanhua Decoction, SHD)“Y 5, Tau ff B fk 7K ~F B
A%, & otifhgefi, Sk EEE ). =
XL 2 B AR Tau B BRAL 0 B ARHLHI MR A, )5
SEM P IRER.
2.2 Tau#%ER{L 5 HIBD EHIBEE R 5

A0 A 5 DX B Tau B B2 10 7K Pt 52 b fi 420 i L £
SR T R A AR AL . MCAO 5 78 [ A 96 S 06 485 1 Rk
W, SEFARAM, B0 4 00 5 R A X
Tau {7 £1 Thr205 B*F1 Ser202 P1PL iz Thr396 iz 1k
KETHE, SO RKREAMEIL e, RN %
ZORMBER LSS5 Z P, FH0EA REH MBP Jk/b
TR oRHR R, 50055 ISR X Hh 2D 58 15 o 4 B

BIFRRBOI D, G Z . B R UKL
2 [0 RN R > IR R AT AR, — &7 2
Jiq e A i S I 457 0 P el 8 i 2 58 T A 2 i A 3
55, BRI A Tau 35, (2 2E 40 i B 28 FE €
FEEANTIER 405 X I 0t BRBCRIE B L8105 (1B
B0, e Bt R BE AL . 5 —E R TN
R AR R L FELAS 1 453003 X AR 2 R R 5 i A 4 . 1) 2
R, A RARAE B A, e ML 5 R AL
Tau 5%, T ER—J5 5 KA B R S50
75 BURE IR AL Tau HEAR T/ R G40 N A K5 53
— 77 TH1 5 1 R A Taw 73 o 1 28 T A% 4 25 /0 SRR iR
AR A AR IR A K, XU IR ER AR R 5
RN, D FUBEHEL, S 5AATI6EE
453 SRTT,  Tau B R P S50RE B ok S i M P 43 05 2
LRI HLAR TS AR S8 2 Wt 2D SR JoR i R 40 B AT (2
BRI JE 2 Z M, 47 8 o HIBD [ — FP g e
IR T SN o

3 Tau#E§5S HIBD

it SR L PR O ek A v, I R SRR I A Taw %
FEAG KPR AR AL ) BRI oK 52 4 e B, (H H Rt
A T bR et e . diRdkaE, s S st v]
i £ M & 4% 0 HIF-0/Ngb/ROS 38 B0 R 2 i iz
N Ik ¥ (asparagine endopeptidase, AEP)/4 [ i iR
2A (protein phosphatase 2A, PP2A) i #%™ Al 45 15
Glymphatic R4t (— Fixi A6 B 2035 B L) 15 5
Tau BEFR A IK-FH sy, S 5Miifs. B4 Tau il 2
5 AE M B R v [R) R 7 B A (4 ? Tau SR EHIM
Filg oy =20 (1) 22 SRR/ 2 IR il 2 1R 7 1) Bl
U GSK3B, CDKS, MAPK FlHAth 5 I 5 0% s
(2) 225 W/ 77 A IR AR I 2 W2 € 1, W DYRKIA,
TR H ¥ A (protein kinase A, PKA), 45 1 2 1K 4 25
1 ¥ & 11 (Calmodulin-dependent protein kinase II,
CaMKII) F1 CK1; (3) & & FR ¥l , 41 Fyn, Yes,
Lyn F1Sre B>, Forr, 5 45-I v] 52 S B i 5
Y757 Tau BB AL AKF- (B 1),
3.1 GSK3B 5 Tau &1L

Wi J5L A T 3B -3 (glycogen synthase kinase-3,
GSK3) /& — 3t i 08 FIEL A 36 1 I3, mI PR
2 PR 2 IR TR IR AL 1 e R R T
28 80 X, Embi ] BAM G i UL FE 42 H
HRS, 19 5 etk fl 3 5 Je itk R E SR R
Yitd, GSK-3A WP : GSK3a (51 kDa)fil
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Fig. 1. Mechanism of Tau high phosphorylation level induced by brain hypoxia-ischemia (HI). The elevation of Tau phosphorylation

can be induced by brain HI through various mechanisms, including in signaling pathways such as PI3K/AKT/GSK3p pathway, LPA/
CDKS5 pathway, APE/PP2A pathway, ROS/microglia pathway, Fyn/NMDAR pathway; and other mechanisms such as the increased
interaction of GSK3f and a-Syn, as well as the impairment of the glymphatic system. This further aggravated hypoxic-ischemic brain

damage, including neuronal axon injury and loss of myelin formed by oligodendrocytes. However, whether phosphorylation of Tau

can be elevated by Fyn in HIBD still remains unclear. ROS: reactive oxygen species; AEP: asparagine endopeptidase; PP2A: protein

phosphatase 2A; a-Syn: a-Synuclein; LPA: lysophosphatidic acid; CDKS5: cyclin-dependent kinase 5; PI3K: phosphatidylinositol 3-
kinase; AKT: protein kinase B; GSK3p: glycogen synthase kinase-33; NMDAR: N-mythly-D-aspartate receptor; HIBD: hypoxic-

ischemic brain damage.

GSK3B (47 kDa) 1>, H AR K2 FIA,

Z RO AL R B R B S R R, Y
X F R 2 X A B 1 H I Tau 22 M7 5 4 Ser396 777
Thr231 "1, Ser202 "7 Ser404 ", Ser199 1" 7IH
Ser262 PR K TR, B3 Kl 2 GSK3B i
P AE SR A BRI H I T 5 (Ser9 BERR AL FEAR)™ 772,
X ARIR Tau BEER A0 T8 5 1 Sk 20 Bk L3805 GSK3B A
%, I H GSK3P Al i — 2235 2 8 45 Tau B R ALK
o R MCAO LAY B AH O SR 245 R W0, iR 48
Bl 24 h f5 GSK3B 7] iE it PI3K/AKT i 42 4% i »
18 Tau BERR ALKV T, I H GSK3B7E ) 28 dAJ)
AR BRI RS, Tau BE R ALK PAT & T I 4,
F ELRR 4515 36 A2t A 52 1R 3 338 WA A i a0 e
o GSK3B AT K ] R RIS, 8 Tau K ] 4ERF 5
BEER AL AT H N E R % . 55— TAE /N B MCAO 1
R R Py s oe o SRR B, G AR R I S R 1
GSK3B it 5 o-Ffilit% & 1 (a-synuclein, a-Syn) & 4=
FHEAER, Al Tau 8 B BEER ALKV FHm, 25 ndn

P’ . FEZ5 /N B Bk S GSK3B # 71 J5 , Tau
WERRAC A, Mndifisiz

GSK3p # I\ 4 /& HIBD [ ¥4 J7 48 S04, w5
N G 2% R TE i il S S50 I K SC 3 A 284 o 4 ) £
& Ak %5 (lithium chloride, LiCl) “®™ Jg Z& Hh ~F
(Nimodipine) "', A\ Z %1 Rd (Ginsenoside Rd) ",
% 4> Wil (Memantine) V" Fl i £ & 3% % (Neurotropin,
NTP) "G MZjW G, s RER, S
VIAIEL, 425200 N GSK3PE I 2 2 F4MIK, Tau
AL SRR KR R, MU Bl
AN D) RS A A A RIS B B BB R 1),
3.2 Fyn 5 Tau 8581k

Fyn (59 kDa)/& Src 5% 1% W 1) — Fh AE 2 AR g 2
FR g, AT Yk eq2l RN, AA

537 MR LR R ) Fyn-B. Fyn-T Ml Fyn-Delta7
J& Fyn B =AM A0, A7 79 Ky dles- 7, o

SH2 5 SH3 {1l S2 7 Fyn 5 H Al 8 (9 57 21 Tau 25 4
AR AR B EAE R Tyrd20 A Tyr531 72
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Fyn [R5 AN OCER AR ALY, AT 55 23 T B IR A A 2
BERR AL B A Y Fyn i MR/ U1, Fyn 76K
R RES S, HSH5RWHRS S WET
TR D SRR 0T 20 P R 24 R i B T S 2 P
?ﬁijJU&SO]O

HE M) E, Fyn 250 Tau & A B R 1L 1)
. KREBFFIESE, 78 AD #ER/N RABTH ho
Fyn i [4: 548 1] AZD0530 (Fyn #0141 550) #1141 Fyn J5
S5 2H /N BRU A H 3 Taw 25 1A 22 M7 2000 Thr205
Ser202. Ser396. Ser404. Ser199 il Thr231 % () fik
P& Ak 7K 1 B IS AT Taw 2 3 8 R 46 5 58 48 T I
NFT Jik/b, M 22 fift Taw 95 (R & o 177 A0 Fyn 411
i) 771 B4 /I B T Tau 28 % B2 A0 K P BB
NFT &3 2, /Bt 30 50 7 501 9\ %0 D) R s
FRBH82 81 38 G B 7T & B Fyn 38 0] DLIE I 3006 Pyk2
WG — 20 8 Tau 85 FUBERE ALY, 0 EE Tau Wi K 2E

FE /N BRI SIFK B THIBD A5 28w (14 4H S Fi 45
RN, PEIAE XA G2 e N H, Fyn RIA A
o P A S ot e AR S L IE AL B T Y, X R
7 HIBD .5 Fyn 573 % U6 A7 ¢ . X LEHfF 7038 I
WS 1) Fyn v BERE A0 L R U R 7 N-F JE-D- R A 2R
52 {& (N-methyl-D-aspartate receptors, NMDAR) fiff 1
WO, J5 PRI I A A R A R R R,
AT B A R P S PP2 (Fyn #0141 7)) f5 S
HIBD F 8L B a5 %, Xt — P T Fyn 2 5
HIBD. 74b, —IAE/N R MCAO AL I AH A 78 45
SR I, 54 /N BRI Y B B Fyn FTHBOE 1
NMDAR # 3% [K ¥ cAMP % ] 7G4 45 & 5 H (cAMP
response element-binding protein, CREB)-5 Tau i 21t
FrEth & u R A e ™, A 7T BAR AR UIE SE Tau
BRI T 5 5 Fyn B BRARSC R, (HILSE AR 16k
SR ML S5 0N Y Tau B 12 A6 T & W] BE 5 Fyn B80T
NMDAR K. a4kt — PR A Tau iR 5 Fyn
XTGP E R, DUARALTE 2 (U4
i Fyn J& HIBD [ —/METEIRITHL AT R 1),
3.3 CDK5 5 Tau BBt

CDKS5 J& — Fh 22 28 IR/ 75 2 B2 il 2 R 7 1) LI
B R0 A 22 53 LR IR VR 2 22 PR Y IR
AN B A 1R - 20 B ) B B 1 A % B0 7
p25. p35 Flp39 A 4K CDKS ¥7°%1, 7E 2 M4 R
235993 W1 AD A1 4 £% )% (Parkinson's disease, PD)[1)
FHIEHE 45 R E W], CDKS F2 /i Tau (1) 3 5 4 s
Z—, FESRERES T I p25 i BEBOE, {8 Tau

Hid R, A I RIS, FE
2R IARL, 24 CDKS #4005, Tau B 1k
B, IR R G E AR AP0,

S VT B MCAO F: B (R 70 45 SR B, B
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Table 1. Potential pharmacological therapeutic strategy targeting Tau, GSK3 and Fyn in hypoxic-ischemic brain damage
p g p gy targeting y yp: g
Strategy Name Animal Method of Effect to Tau T.au phospho- Eff?Ct to Reference
model treatment sites brain damage
Inhibition
of p-Tau
Sanhua Rat MCAO Intragastric Reduced phosphory- Ser199/202  Promoting el
Decoction model administration lation level of Tau neurogenesis
Exogenous Rat MCAO Intravenous Reduced phosphory- Thr205/ Diminished (3]
insulin-like model administration lation level of Tau Ser396 neuron injury
growth factor 1
Lamotrigine Rat MCAO Intraperitoneal Reduced phosphory- Ser202/ Diminished (4]
model administration lation level of Tau Thr205 neuron injury
Inhibition
of GSK3p
Ginsenoside Rd  Rat MCAO Intraperitoneal Reduced phosphory- Ser199/202,  Diminished w7
model administration  lation level of Tau PHF-1 neuron injury
LiCL Rat HIBD  Intragastric Reduced phosphory- Ser396 Diminished [68. 701
model administration  lation level of Tau neuron injury
Nimodipine Rat model  Intragastric Reduced phosphory- Ser396 Diminished (91
of CCH administration  lation level of Tau neuron injury
and myelin loss
Neurotropin Rat model  Intragastric Reduced phosphory- Ser396 Diminished 7
of CCH administration lation level of Tau neuron injury
Memantine Rat MCAO Intraperitoneal Reduced phosphory- Thr231 Diminished 7
model administration lation level of Tau neuron injury
Inhibition
of Fyn
PP2 (Tocris) Rat HIBD  Intraperitoneal Lack Lack Diminished téel
model administration neuron injury

and myelin loss

In this Table, previous in vivo studies demonstrated hypoxic-ischemic brain damage can be attenuated by inhibiting p-Tau, Fyn and
GSK3p respectively. Among them, inhibition of GSK3f showed the indirect effect to alleviate HIBD through reducing Tau phos-
phorylation. However, inhibition of Fyn contributed to the mitigation of HIBD, but its effect on Tau phosphorylation is still unknown.

MCAO: middle cerebral artery occlusion; CCH: chronic cerebral hypoperfusion; PP2: 4-amino-5-(4-chlorophenyl)-7- (t-butyl) pyr-

azolo [3, 4-d] pyramidine; HIBD: hypoxic-ischemic brain damage.
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