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The inflammatory response of the central nervous system plays an important role on neurodegenerative diseases
and mental diseases etc, involving the activation of gliocyte and the release of inflammatory factors and many other
signaling regulatory pathways. However, more of this inflammatory response needs to be further studied. Nowadays,
more and more reserches has confirmed that glycogen synthase kinase-3¢ (GSK-3p) takes part in regulating pass
ways of neuroinflammation, including Endoplasmic reticulum stress and mitochondrial damage. Activated GSK-3
can strengthen signal of inflammation to promote neuroinflammatory reaction that leads to the damage of central
nervous system. Hence, this article gives a brief introduction that GSK-3p regulates and controls related mechanism
of neuroinflammation. Meanwhile, the paper discusses the prospect of GSK-3p for researches about diseases related
with neuroinflammation.

neuroinflammation; glycogen synthase kinase-3; Toll-like receptor; endoplasmic reticulum stress; mitochondria

7= HH (Date of reception): 2020-06-23

i#{E1E#& (Corresponding author): VUK, Email: 652797262@qq.com

E £ T0H (Foundation item): [F5 [ RFIEHES (81771170); WIFGAS FIIRBLEHES (2018]J2359); WIHE 1 ARl HL 4 T 4R HE 4> (20197]0551) .
This work was supported by the National Natural Science Foundation (81771170), the Natural Science Foundation of Hunan Province (2018]J2359), and the

Youth Foundation Project of Natural Science Foundation of Hunan Province (2019JJ0551), China.



880

I R 59 i 2 i, 2021, 41(4) http://Icblamegroups.com

Tt 28 98 i 2 TR0 B8R B Y A JRE SO, e A
JIONPS RN =K F 7S R RN =W 1 B P U Ul S e s
AU 2 g B AE B 43R AT (BT JR
TR R WA B AR A ) o AT S RS 5 A o T
R E AR, WSR2 R G A G AT
SRR CACUER | INHITRE T B R R G
Bt g RORE RN AR R F . — AL A
AW A0 PR A T R 28 AR G A6 A R I BE Y 45
P, A A0 K V-5 S S8 10 I I BOEH 2 A0 T 45 4
Bt . DIREm IR S A i bl 2 U A AL Y FE TS, A
TE Bl /R 25, 18 BR5E (Alzheimer’s disease, AD), fH£
PAE S A AR R PR A BE M PR i A G
o5 BRI N P M AR v, O HLE A B R IE
S FAE B R BT R 25 FTRRIRAD B KUK o 28
SEAE LA S 50 4 BRI R W B 5 il 48 5 A Jo
SEAFAE R RRAE DR b BEL DRI VB0 Y S 5T 4 i R 22
HEAE AN 5T A5 X8 R ki £ 3 B S R 9T A 28 A E A DGR
9o 1 R

B4 55 Tl B4 -3 (glycogen synthase kinase-
3B, GSK-3B) T 19804 M & #& AL 43 55 1 ok,
B2 5EE A MR M —, BE
PRI P 2 5 A oy R WA . AL RN EE
Bl GSK-3pW AT L2 15 4 own eid 12 A% A
F-xB(nuclear factor kappa-B, NF-xB)i& /&y
RS A VAR 1 e L R (N AL VSR R 1
RF BRI . FEM 2B ATHRNG o I 245 B0 55 S50
., GSK-3pMiM SR AIEN 74k, JF S
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1.1 GSK-3p HI%H

GSK-3BM 4> T i B 47 kD, HA 244513
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X2 A1 GSK-3B2 KL I 7 [ 2 1997 2 It
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R THE T FSC 1 35KOR 235 4 4 55 36 VOIS BB 0, R R R U
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(mitogen-activated protein kinase, MAPK )Rk 1
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1.2 GSK-3p HIFEIhfE

GSK-3BIc ) 1k 5 5 Ky 22 5 1 / 75 S R g
W TR AR 5 O B T RS U (glycogen
synthase, GS)}ﬁﬁﬂﬁrﬁ‘J/ﬁ\:fﬁ‘@o 10 b6 5 WF 55 00 IR
A, GSK-3BAT DLl it £ 4% & 45 0 3T 40 i A A
B R —F AR R AR R g,
YEF IR L 1007 s H T C R GSK-3p 1 HAZ/E
Yyeb g 23k, JRAEME I ARAE . 20 M ] 04 A
T, WRRAE . b, MiEizsh. MEE
AE . 2 0 26 BRE A0 2 RE 45 2% il i A A= JR g B Ao A
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A 2 Wl 1R T T 0 U0 A OC i s 5 i R
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fiffB (phosphatidylinositol 3-kinase and protein kinase
B, PI3K-Akt)f5 5 il #& A, fif GSK-3p 3 141
SR 1T AR HE NF - B i 458 10 9 9 [ 7 7 4, TR
GSK-3BH I B F 3k 1l LLiE i NE-xBi 12 3 AD
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% -10(interleukin-10, IL-10)774 DA W TLR4
TR BT AR BN . Wang %P E FIBV-2 /1N KE 5 41 i
WIF 98 55 K JE X AR 5 #i 48 9 ik 3 250 T\ A1 D) e B 1
fF, S0k 1 AT DLE o 30 G SK-3 i R ok B AR /I i
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25 SV IR UG 4% At s ok 5 S T PG R 8 1 o 22 A
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IL-6/JAK-2/STAT-3/SOCS-3%8 2% | F i ¢ £ i %
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AKT R, PI3K/AKT Y 5 2516 il 445 GSK-3p
T3 DR A5 Of 4 0 L A7 TR T He S i I i £
WS S 0 2 0 RAE RV I, & I TLR4-PI3K/AKT-
GSK-3Bi A2 1y I iG o] L2 i P8 T K A Bax/Bcl-25%
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oy E S, AN R 45 45 15 5 T DA JB R0 e
) 20 B o R A%, S O M A A O S A
To4F, HT BETE 22 8080 1 A s ALl v k4 OC B
PR o 3 A7 SF o JT D) 7 S84 A Ay 2 45 o A
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25 RAG S B R 3, BB AR i BE 1a (inositol-
require enzyme la, IREla). & [ B REE A
M@i@ﬁ[protein kinase R (PKR)-like endoplasmic
reticulum kinase, PERK] *ﬂ?)’?)’liﬁ%%lﬂ?(activating
transcription factor, ATF); HFARE MR, =
5 BT R R 4 A e 2 BR AR 1 (heavy-chain
binding protein, Bip)Zif, AKITEHE ARG
Bip 5 BB Ja A T B R A

DA I 7 Rk & R AE T, TRE1a H B R 1L

J5 45 4 M SR BE R 1Bk & 32 /K2 (TNF receptor-
associated factor 2, TRAF2)5E4ET-«xBF i (1-xB
kinase, IKK)F%%IKB&{EL#NFKB*Zﬂffjﬂ%]%‘
RAELI o [FN, IRE1T-TRAF2E G ¥kl LIS
Jun N-R v BB AH ELAE HT, 00 %% s IR 300G 2R
H1(activator protein 1, AP-1), FERIAEZLKM
AR AR MR TS BLR . IRE1aF] 3%
TR AL O R TR N DD, A B X-box &b &
[1-1(X-box binding proteinl, XBP-1)[JmRNA1 %!
26T AN & 7, FECAA SRR S HIE A
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SR TLRAF 5 02 2 7T U AR O I8 57 IR 738005 5 8ok
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i TE M A 4 DR PN ST O O R R, A
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RAE 3 A% I NE-«BFIMAPKIE /> i 98 A4 1l
Kim %5 P05 & B . A P 9 R BN, GSK-3 Bl
JLIRE 1 af fi P 38005 48 55 11/ Z - 1B (Interleukin-
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SEFEAK, T GSK-3B IO M I XBP- 15 U 8 IR 4
?a(tumor necrosis factor-a, TNF-OL)%%:US%HEE
BN I, Kim %A N TNE-a 5% 55 58 it
IRE 1a {6 (1) GSK- 3 B i FITRE 1o A P 0 19 9
DIBG U 45, T IL - 1B A % 55 A0 5 38 4 TR E 1 aff
(¥ GSK-3 BT A P42 o [F] B Pintado % P> 5E &
B RAERA TN S UPRIEKE , JF H 5 M AH G
# F F#f# (endoplasmic reticulum associated protein
degradation, ERAD; L XA ] 7 38 U o Pk &2 2
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UPR- P J5T I 37 98- G SK-3 BAE i 28 R v K # 4 T 2
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metalloproteinase 8, MMPS)E"JmRNA%:zﬂj, mim
) 240 L PR 7 A T B - A 2k Y ik K A2
A mRNAZ A FEAT, 3% 2L %00 AT A8 J2 8 o G
MAPK, {2 R 5 5 H T NE-«BZHE 8 175
B R RAE RN . TERAERNL T, LRk |
AP RRAG 1 B il B R A4 i A3 i — 20 51 Kk B IO
17T FP R ol 28 2R 6 v a9 S E SO N7 Y /)N JiE JB 4 i A
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GENE SN 3R £ A A0 i 3 28R L TR 3 58 i AR
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TNF-afIIL-1B M Mk 635 [RIB /N5 Joit 4 ik 7 it
28 JNE SN B 22 R E A TR, WA A N T
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GSK-3BfL 4t I Bih hyJ& —Fh EZAFAE T 40
A&, AICAM" & GSK-3p T
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P IR ZS AT LA 5 Ry A S0 sh o IR s
AR GSK-3B7E AL N P A HE BE 8 T S5 A5 4 R T
RER I T2, GSK-3BXT bR k4. tEY
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GSK-3BK I J5 AT i e Rk A=W kA, AR o
1) DA S S TR N B L - RS R TR N iR
SRR e 2 S e o S A tiva X EP
F2(NF-E2 related factor 2, Nrf2) ] 52 i 4 fifd i5R%e
LR, WIEWI . ik . RIES, Nrf2 )bk
558 R X BT el 28 S E S 7 2R A i QT A2 8 BT
AR AR B N S, B R B AR 4 AR IR
PR AR R rh R i T AN S O PR A A R
2N S N = W1 Y U = R A A V= PO A )
Jiie Bt 28 J0 1 R 28 RIE SN, HL B TR e 5 400 g )
IF 2 P it 25 N ef2 R Wt 18 305 0 48 Jin 1 i %ok 22 B g
e B —E R ET . TTGKS-3B ] i Nrf2 1)
neh6 %5 My IR 1L, AT 90 41 N £2 3% 2 B AEG H: X 3t
RAE R

3 GSK-3p 5 HRSM R fE IR M

3.1 GSK-3p 42 #5 BR 9 10 A9 48 iE I BZ

W B R . GSK3BS 5 Bl & 4t i
W R, e A R . BEIRE . R R i 2
BAESE, P GSK3P AT BH 1k F Ik 41 At Y A2 5%
SERREY, (H AT SR 4T 98 6 PRRE 7 1 45 A6 B R
L, FT LA GSK3BXT FIR YT AMNE R AE R A & B
K S0 [FISunZE BT 58 K B . 700 PR I O LR
. GSK3BMYMERR LA T-REAL, [RIHT £ BENF-AB#
it . TNF-aBfIIL-61Y LI, FE00 ME 5 5 34
hns I H & BUAL B8 v 25 21 2 AT L st DR e o0
LI b e A8 T e IE R 45 . Rt A A g
KB WE BRI 0 F R I, I PR AR P R
B A A IV BB 1 5 BN E-AB I8 T A2 ol .00 I 28 98 S i
JNE, DL GSK-3BIIG 5 R s AN B 3Gl . A7
PR TS — N H RRE RV . Zhang % Bl IR Lk
P Ll ZS W AT L BH KT G SK-3 B 1% Ak 0 45 AH OC I 5

T S R R RO U 0 O T R AEOME IR R
P o0 77 35 vy BF 9 0E B N T & #5034 H
25 L iR, GSK-3pHA 1 REil £ NF-ABLE #1598 SiE 1]
PRI AR PR A5 S SN, T A ) G 3 4 0 AT A A BE
Wi JUE 4 AR Js2 7 P G

3.2 GSK-3p ¥z BT BE K fiE & B2

TESFIEAR SCHER b, SAE U K 45+ B %
Ve, BFRW . A S IFRGIE, I
JIE S BLIR Bad AAL . — A R R A A
W2 Al -3 . UM R i Befk . I C RN
B . TNF-aflIIL-18F+ &, [FHF GSK-3pM#ER 1L
I I, 10 B G SK-3 B2 90 £ B 48 i S5 1 1Y
FHENE . AlhusainiZE L B, By ih 3 T4 4
NF—KBﬂ]c—]unﬁ%ﬂifﬁﬁﬁ@@@i@fi’fk(c—]un N-terminal
kinase, JNK) A {2t 2002 1) K & & 02 & 1 K
fift lifi-3 (cysteinyl aspartate specific proteinase-3,
caspase—S)g\%ﬁEiﬁﬂ, WﬁAKT%ﬂGSK3ﬁ@$M¢%F&
IG5 T 22 B R T DU S OE AKT L A IR
WE-3B . GSK3B, ol A S AL 45 I 58 AE 2 W M T
LB 5 I R . B ROk M 2 O UEHE TR
Jo D) 7 85 H L FE A5 0 S0 0 A B R 5 G [
B, PN 9 #4RT R A NF-NB T G SK-3 BT fif T
JUE 77 £ W) 1 S RE SO, H R AE 45 T GSK-3 BT 5
PER IR SB216763 J5 n] 0t % b g 28 e ] P 47 T
I A P F A e i PR S 5] R B R
GSK-3B/TLR{5 538 i B 0% T B0V 8 R AE B,
Zhou % V3 ot R /N B GSK-3B & BT L ki 35 1 4
St i P T T 1 A B T SRE SN o 3X S BIF S 4 R

T GSK-3B 1] LUVE A JH-45 473 (36 T7 HE A
4 Z5iE

GKS-3p 5B IT SN . AR A RS
PR A B BYIRR, R M RG]
PIAR 3 48 RE S AT o Jel 6 s & Jié o B GKS -
3B Y AIF 5 B A B 2 Ml 2R R A B 28 AR I RE I A AL A
L, 5 TR RAERNMF 25, A s
&, IF HAE R T MR . ORS Pi R e A5 R B L
WAEEZEMRYIEN, BRTC A —2GKS-3p
BT 351 6 R DG o 45 o R HE TR N BRI AE A
THEFEIEMEREE RO AMECLYHTIG
PR o AH & GKS-3PXTHft 28 5 4 S5 0 I 44 114 e 5 M AL
il i AN EARIERE DA S IR A ML A 5¥ GKS-3 B 7E
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