2074

5 KR 559 B2 5

J Clin Pathol Res 2019,39(9) http://Icblamegroups.com

doi: 10.3978/}.issn.2095-6959.2019.09.037
View this article at: http://dx.doi.org/10.3978/j.issn.2095-6959.2019.09.037

[ =]

ES: 2z

B % A 2 IR 1T IR T RV =

hER BE REE TH

KRR BB R R, 115 K& 116611)

H Wit FE A2 B — RN E A5 S TR . Rl KF B B e TS BR  H BRI E . 2R
Mg . AERRANAE B B N IAEE RS RN Al i A A T A A A, A WK R L s R S
ZARTTHERR M A ERA BV A . W AT LIAROE R R w SRR EA
JoT, DA 2 i s it i o B A S0 JLATE X A 05 B0 2 ROL TR I 58 B AN BT R A, Ak s 3 0 e B I g
JE— PR TT 2B 1T PR A A ORI AR AR

HWE; PREIRIT VRSN s AR s BRI s WL A ME R BEALSE 5 = SE 001 QBRI 5 0N

Regulation of autophagy in neurodegenerative diseases
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The autophagy is regulated by a series of complicated signaling molecules. The autophagy of basic levels play an
important role in clearing abnormally accumulated proteins and damaged organelles, maintaining the stability of
the cell's own environment and cell survival. The up-regulation or down-regulation of autophagy levels is related
to the development of neurodegenerative diseases closely. Abnormally accumulated proteins in nerve cells can
be eliminated effectively by regulating autophagy, thereby the disease is remitted. With the deep research on
autophagy and mechanism in recent years, promotion or reversion on autophagy may be an effective strategy in
therapy for neurodegenerative diseases.

autophagy; neurodegenerative disease; Parkinson’s disease; Alzheimer’s disease; amyotrophic lateral sclerosis;

Huntington’s disease; epilepsia

it 28 18 A7 M P 2 — il DL A 28 4 i OB AT
3 738 R 4 LA 10 A R A 8 PR AT PR . X S
PRI . BT ROR AR NE, SEE N E
RGBT RS, [ I A 4 AR R L B A 2
Ok B R G 3 B AL G N B I (cerebral
ischemia, CI). Mifit{ji(brain injury, BI). K
IR R U BRI (Alzheimer disease, AD). PTH4 7N

= HEA (Date of reception): 2018-11-09

BiEEE (Corresponding author): B9, Email: zengchangqian@163.com

(Parkinson’s disease, PD). % LT (Huntington’s
disease, HD). WLZE45 MM & il {k (amyotrophic
lateral sclerosis, ALS)MHiJi (epilepsia) &5, H 1A
AD, PD, HD. WU N Z L. W5 13%0]: AD
%H@V‘]B-ﬁ*ﬁﬁ%ﬁ(amybid-ﬁ)?ﬁ%, PD 2 i N
a-Z fill & 1 (a-synuclein) 4, HDWE K7 2 F X Ik
A B, XSEH S T S R R AR



FIETERRZERATIEROR PR IR, %

2075

18 ELTE A0 M P9 e AR, B0 b 28 A0 R AT 1k s
PET:, BAFEMAITTM /SRR, BFT A
ORI AT DL Sz 3 D) RE B i o 48 P i 28R A7 P gk
RN 5 N E N TS I N N R 0 R 237 S
Py BA B 1R YT T BE. H W D) RE RS A5 i A Wi
5, AIRETECM AN E A RENT &S W
1SR A Y 3 BT 1 RE 0 R R, T e 2R AT
PR I K 5 R o

1 BEEH#EA

AW A rh iz 4, 5
A Y K B DA B pl 2 R AT MR A TE B R DTG G
o HWER I R s B AR SERY A FRAE W —
FRAIL] 32 2R T2 5 A 4 B PN A9 2 2R 1 R
HZ WA, RN A B NSRBI R e,
MG W N W R i i A2 AT, Al B WS
3RIEM . 1)E H W (macroautophagy, WHKHA
W5 ) o FH 20 A P09 B R B 01 1 — A AR OIR T B A 1Y
g5t LT R E O Rty
VAR BRI S, B A LN O B R
E AWML RZEERAAETEZAETN. 2)
/N B W (microautophagy, MFRTHHWE) . ¥ 14
£ 5 A 0 R T B4 M A R LR R, X A i
FRAN TG B Z RN AT 58 ). 3) 28 AR R 5 09
(chaperone—mediated autophagy, CMA), W 5 fit
R AR S S FHIEE S, XPEIERNES
RS REARSS &, JF 780 B R 9 4R 1 T k%
fige S, ARG F AR A T A LA R A
P, — M R AR MR R,

H WY & AR R AR B Rl Loy AR s H O
PRI A BT ORI B WV R TR . H RS S 1Y
P EER AT AR 3. K DS R R
AA 3B B . Kuma 5B 50 260 . FE B
BARK KT SRS RE ST, BRI
AP mTORIEVEREAR, 2k 25 1 I A 3 il bl 22 40
ML AW, AERFN AR, SR &40
I IR AL AT A, Fe s ¢ 1 A WY &
RIS W K 2 M1 W R S B2 A2 S T
FITITRIPI3KAY 55, % PI3K/Akt/ mTORSE 5 i
B, R B WA AR T T E A e e A
AW FEAZLC3, Beclin-1, LAMP1, 2lA KR EE
VR PR DY, ANNE-«BAE S . ROSTE 5l
PR SE AR, A Z M E R,
TN B AR Y R R R D Es R e R A
B A AT S AR B RS 0 R R 28 0 R i 2

RE R A AR AL, 3 n] AE R 5 Eopl 2B A7 MO K
R 22—

IEROLT W BE TS B A 2 40 i P9 S ofE
R E B B AR as o i 2 R kA 2tk
AR V10 AN i e S R VA< S N e
W35 SO A M TR E MBS S, Had
it — L0 RLI e A P AL 2 B 9 A AN RE B
R, B M A e R N IR AR E L 5
AT E KA A g T

2 B S #HZIRITHERR

2.1 BE5 AD

AD F 7 B 2H 2102 58 2 I A A 7 AR I P o 22
Z??ﬁfﬁéﬁ(neurofibrillary tangles, NEFTs) . ZAEBE
VI 5w P B 1) B- 2 L UE M FE 2R I (B-amyloid, AB)
Je Taufk 114 K 35 BUIT B0 i 20 3R A7 Mg )
W B AT RE S G i A AMP R 1k 2 1
fiffal(protein kinase AMP-activated catalytic subunit
alpha 1, PRKAAL)ifB&FEMFEAR, (HJ2 55 RN
ABX AT LU 3 BV-2/M i BT 4 i LC3B-T1 1 Atg12-
AtglSE G Z, R AW FIABZ 8] AH 520
Liu% "l i BF 98 & 9. BGb761 (AR A 42 5 )
AT LAOE FE I AD /NI BT A UNLRP 32 1 #Y
W BE A o AT, AD AR N P A 28 200 i Y
FI WK B A0 IR A, 33X A B T3 B A2 54 10 4
Moas . BEERITE R E AR A FYR, WIL-18,
IL-6, TNF-a%, [HIZREHE 54 P 5 AW R
A M- R iR A 2 i 2 B, LC3-TIABIERL, A
Wi /NN BE S TR B R AR A5 &, RO e #E AD R R
T HERE . NLRP3JAE/IMASE HINLRP3SZAE |
T AH R BE S HE H (apoptosis-associated speck-like
protein containing CARD, ASC)Flcaspase-1 =35>
L, AR /N B A I NLRP 3 2 1k 4
SHIY SRR R A S ) T T DL NLRP3
KA/, FHUNE U HIIL - 1855 R M 1 Bk
4, 383 TLR(Toll-like receptors)/MyD88/NF-xB
%2 5 A WERRE IR AU Nixon % if
TEMWFFE AL . YIS A W A/ B ¥ B AR 2
IK AR AR e A R 2 —, (HAE
O HZTER T AW E R E T, AD—ie
A A WS PRI T SO RIS

Tauf F 2 & ERESNMEMCED . EW
ik b Taw i (1 RS GO 48 125 A 02 R B8 Ui
EIPAE R OB R, BRI R A S
Khandelwal%[zo]ﬁﬁﬁﬁ%ﬁfm, RAE R FUITNF-a



2076

I R i 2 i, 2019, 39(9)  http://Icbl.amegroups.com

) 3 22 F1 /0N ¢ o 40 B 3% PR 3G 98 IR, p-Tau i
TR LI B 28 21 4k 45 . Hebron 3 V5 1 BF 9T &
B e/ AN R B ST . ABEFICX3CLIR
S B E I A T AR, TRESS I I Tk = A
Wi B, S 300N B JoT A B PN T R A AR Y SR A
f;@iﬁTp—TauéEf"jo p-TauE/‘JjE‘Jrh‘r%'l’& LN 2 1 R A
AL E R -

2.2 HES PD

PD (G B R ) J2& — Fh LR I 32 R 2 0 e
P2 TCIR A R REAE BRI . — 2 TR B S 30 i T
PETURE — # S /MR (Lewy &), 3= Bl PR 2 38 0 L
PR . Wb PERE . ShfER 2 Az sh e ag
Belarbi® oy K M. FHME MM . FNEREA
W 3505 S VR /N P DAL AL J5 8 I B vk &
PR WS A AT L E L C3-TI/K - T 3G [ Wk
o, /N PDAERA BT 2%, 1B PD B AE IR
Al g S AWK A B8 TR DL s E A
FREA K, MaitiZ PRI &I Park2 3 [ ik 2
S EARAR TR A H AT I REL, ROSMH:
AAR T R W HEFR , I HL I8 i Western B[ 35 5 W1 £ |
p38MAPKBEIR 1L K V- T i -

LRRK2ZEAZEPD P H WA & WKHTF.
GillardonZE PSP 98 & B . LPSHI L4 1% LRRK2
R1441G/NE 40 ML, 7] 5] &% 2 /) #f & o0t
T, RLRRK2Z 5 T RAE 5T 00 40 I8 5%, 1
LRRK2R1441GRAE, AJ B84 1757/ B it 41 Jifd i)
MBI AR | S 30 P D R AE I ARAE Jin ) DL R 48 A
e Sénchez-Danésfﬁ[Zé]ﬁﬂﬁ%ﬁfﬂ, PDHEH
T G2019SKAE, AW WALRRRK2EASFKAL,
G20198 5848 2 1l il i 28 248 Mg v 1 Wi ¥ (autophagic
vacuoles, AVs)[¥ & FF kAR [ W5 . Wa
SEDIRESE B . AE R PEPD AP LRRK2 (5 58 A R
A2 T 2 ) 1 A S R0 R A8 4 S A8 A R A A R R
i HLRRK2AF [ Wl b o I8 58 76 15 37 /I
J 4 A i AR b R B ABRLRRK 25 A 5 W] Do
B2 8 P L P S HI L 22 B e i 28 s i 340 FIBE T LA
S HARE RV, 22 WA W AT RE G A 4 ) /N B B 2 i
1 A AEAE R 5 PDAR IR 19 & £ 5 & JE . Nelson
205 O3 S A 8 T RN AR 1 BN A F A Z B
ﬂ?ﬂﬁfﬂ‘l’ﬁ:“EI"JOL—*?L%%ﬁ@(alpha—Galactosidase,
a-Gal) HEFH, BRI PD A BEE AR . HEIILRRK2
AT BB & PR 9 R ab AT Mok U8 1 A B AR Y Dh g, E
it CaMKKB/AMPKIE #2815 F EAR 5% AR 25 &
B W B A O R, X R A R L
ZER .

2.3 BES HD

HD & —Fh i Je ik PRS0 . = 20
FEH AR, 7R R TS 0 AR 1 (Het) 530
A W - BRI 72 22 P, AN REPRAT IE B 1T R A g
EUTRED . RuiZEPOBEIE R B Hee e/ B 40 i
hB LR IE R oy AT, B ik, i —2
FHMAEITTEL, MERGE ARSI, A
W T LA A fife 28 7 R He R 5B W) . Li%s DVl i ik oE &
B LC3-IIAT DAFFZL R0 M T w1, B3 5%
Bkl & S U R AR S, RFLC3-IIN & &S A
e A 5 B 1 A G, AT LA A A I 4 S N B LC 3 -
ILF AR Ab, 558 B 0 0B 400 i P 1 s 1) KOS 19 0
% . Wold% B2 HFoe & B . B0% AN R M 55 S I8 1
EB(transcription factor EB, TFEB) B/‘]7J(qzﬂ‘% y
HWEAHSCHE FILC3- IR B £, RUIFEHD A
faat B b, A [ WA 7K P AT i TFEB /KPR
. WP G e ST THDI AR A S e R 7E
B J5 1) H W A 58 v A I Atg 1435 R fL FI Vps34
TR, HEMHD A GE S5 Atgl /ULK1HE [ ik &
ARz, SEAERET TR, HeEARL
e A G, (H 2 Ik B 1 A 58 4 i B AL .
VT LA 56 F F WEFTHD A9 BF 5T 5 245 TP e 0% A
W ok I bR S AR B R AR, B A SR B W
AT BT T ED A R R AL G RIS T IR T
B Ao

2.4 BE5 ALS

ALSWINYZ B # 22 JCK (motorneuron disease,
MND), 5 KK 2R ARIE . MY
DO AN E WEE R S U R 21 O B EAYACR I
i = 5 R R SO Zarei % PR 5T
W 5 AWK IEZ R R 5ALSH & %
DIMIC R o Ling%5 S IHF9E &2 B ALS B R/ B
BRIthLC3-TIM] 3% £, W] A&l i AMPKAS 5 il
HEBOE T AT A MR PI3KIILR AR, ] A2 am i
M mTORE A, et AWM. BJ5, Chang®: H]
mTORTE 5 il 7] /N BEG AT ALSHEAT T 70, 455 5%
HH /N BE T BE 190 % 95 BEPE TAR DNA%S A B 143 (TAR
DNA-binding protein 43, TDP-43)REIRM AR,
UE B H W TRV B/ BETR AT T TDP-43 R K b i
HEEMAER, HEWALSHY & 5 4 M 13 W7k 1 19
BRI

2.5 BHES5ER
PR BB FR ) “2EMR7 o “FmR , 2
DU A #h 2 e I 2 S o R R . Rk T RE



FIETERRZERATIEROR PR IR, %

2077

B RGN EBERRAE 002 B o B R 1 R
FH RN 1/30 B H L AE LIS, R AER
PEWR HoAE 2338 N R 1k 22, T E S E B Y
B U RRE R AE 1 AT

AR, BOR B2 B 5T A B A W S 0N
AW E AR &R, B A mg ] DL E0m
W 1 %42 . HernandezZEPMHFSE & ¥l : mTORYD
il 55 B A 2R AT S 22 T B RE T 28 B A R s
W, UEBmTORA] DA ) 8 45 1 W, I W [R) A 7
PA AR ORI RS B oRi R 1 ey T i 7 AR
Mo GotoZ 5% & B : il mTORM LA T4k
ROV AW, IR SF 0 Y R A S R . AW
i B s 25 T UM I & A, IRRRIUIN Y & A 2
SR A WY S5 R IE o WU 1Y KR S EREE BT
WIERH . TNF-aFRER T . Ait—
XS, —JiAESS 5RMETgE s . K
I | 5 fih F 0 A R A ok R L BE Y A e AT DL
B3 W00 19 & 2, 5 — O T S R W BE R U
4 % e FVER R 90 46 B I o Benz %5103 i 2 11 i
B30 325 & BT 47 2 IR S A AL L C3 5 it (H WL
EHEE H R BT R . NG R R B
T AR BB AL g S AR LC31/LC3ITRY L
fH . Beclin-11YRIAFHE . H AT H W5 H0W 1 6 R
VAN AR T, MR 5 R U Y AL )5 R

— LIBT3 AT RE A A R i WU A 2B B AL 1
5 W7 A 5 18] o
3 ik

I WG AE A 22 3B A PR B R ke 2 AR PR AR
i 2 B B AL B LA O 1 ad ORISR o FEIR
P 114 5L 30T B BE 1 Wk 4 9T AR A W] RE R SRAT 9 PR
WREREAR, KERPMICIIRE; HA WS
— AR E AR AR, A W P AR AT — A B B
£14 BEL W s 4 £ R A AT B S EOLIR g i 45 .
B2 R S8 F R AT TSk 7 B B B, A2
I L 2 TR T, W A AN [R] 4 e 2 R S 1Y
A B B AR, HAR 2 L, o
FIWGAY " 2 2 CANER S, a7 A 45 1
YERT, 2F5% o NIETE I [ K -F n] BB 8T R T
MBSO RYIL A . BAR, AR 2Rk
5 WF 5T UE WY A W5 22 R AT MR R Z A AR
YT S, E N T I PR A4 25 W) AN HAR
17 EL R HOR M o — P R, X R X
FI I A 22 0B AT M B 18 A A TR R R it — 2P
w5,

S5 3k

1. Wang C, Telpoukhovskaia MA, Bahr BA, et al. Endo-lysosomal
dysfunction: a converging mechanism in neurodegenerative
diseases|[ J]. Curr Opin Neurobiol, 2018, 48: 52-58.

2. Donaldson IM. James Parkinson’s essay on the shaking palsy[J]. J R
Coll Physicians Edinb, 2015, 45(1): 84-86.

3. Stolz A, Ernst A, Dikic I. Cargo recognition and trafficking in selective
autophagy[ J]. Nat Cell Biol, 2014, 16(6): 495-501.

4. Orenstein SJ, Cuervo AM. Chaperone-mediated autophagy: Molecular
mechanisms and physiological relevance[J]. Semin Cell Dev Biol,
2010,21(7): 719-726.

5. LiY, Zhang J, Chen X, et al. Molecular machinery of autophagy and its
implication in cancer[ J]. Am J Med Sci, 2012, 343(2): 155-161.

6.  Choi AM, Ryter SW, Levine B. Autophagy in human health and
disease[ J]. N Engl ] Med, 2013, 368(7): 651-662.

7. Ghavami S, Shojaei S, Yeganeh B. Autophagy and apoptosis dysfunction
in neurodegenerative disorders[ J]. Prog Neurobiol, 2014, 112(1): 24-49.

8. Kuma A, Hatano M, MatsuiM, et al. The role of autophagy during the early
neonatal starvation period| J]. Nature, 2004, 432(7020): 1032-1036.

9. BRUI, T2, R, 45, ARG S BN 1T PI3K/AKT /mTOR

T I P A0 1 R PR N SE R AT (T, v R 2,
2017, 42(7): 1358-1364.
CHEN Ming, WANG Jutao, WU Zhenni, et al. In vivo study on the
induction of autophagy of tumor cells by total flavonoids of Scutellaria
barbata via PI3K/AKT/mTOR pathway] J]. China Journal of Chinese
Materia Medica, 2017, 42(7): 1358-1364.

10. M, #F4955. Bel-2/Beclin- 152 & K7 A BEF YR TTEHI ).
FE A WAL 5 93T E )41, 2013, 29(26): S13-519.

YE Ting, SHAO Zengwu. Regulatory role of Bcl-2/Beclin-1 complex in
autophagy[ J]. Chinese Journal of Biochemistry and Molecular Biology,
2013,29(26): 513-519.

11. Ulamek-Koziol M, Kocki J, Bogucka-Kocka A, et al. Autophagy,
mitophagy and apoptotic gene changes in the hippocampal CA1 area in
a rat ischemic model of Alzheimer's disease[ J]. Pharmacol Rep, 2017,
69(6): 1289-1294.

12. Zare-Shahabadi A, Masliah E, Johnson GV, et al. Autophagy in
Alzheimer’s disease[ J]. Rev Neurosci, 2015, 26(4): 385-395.

13. Sweeney P, Park H, Baumann M, et al. Protein misfolding in
neurodegenerative diseases: implications and strategies[ J]. Transl
Neurodegener, 2017, 6: 6.

14. Cho MH, Cho K, Kang HJ, et al. Autophagy in microglia
degrades extracellular B-amyloid fibrils and regulates the NLRP3
inflammasome/[ J]. Autophagy, 2014, 10(10): 1761-1775.

15.  LiuX, Hao W, QinY, et al. Long-term treatment with Ginkgo biloba extract
EGb 761 improves symptoms and pathology in a transgenic mouse model

of Alzheimer's disease[ J]. Brain Behav Immun, 2015, 46: 121-131.



2078

KRR B2, 2019,39(9)  http://lcbl.amegroups.com

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Switon K, Kotulska K, Janusz-Kaminska A, et al. Molecular
neurobiology of mMTOR[J]. Neuroscience, 2017, 341: 112-153.
FH NLRP3JE/IMA I A0 A PR (7 5 IS 2 i B 5E (D). b
st FEBEABE R, 2018,
WANG Yan. Intracellular localization and activation regulation of
NLRP3 inflammatory bodies[D]. Beijing: University of Chinese
Academy of Sciences, 2015.

IHAE. NLRP3JEREA T ) /INBE B A S S AE S P4 i 22 74k
EF'EI’WEFH[D]. VU2 HIPU AR K2, 2016.
WANG Diya. Role of NLRP3 inflammation mediated microglial
inflammation in manganese neurotoxicity[D]. Xi’an: The Fourth
Military Medical University, 2016.
Nixon RA, Yang DS. Autophagy failure in Alzheimer's disease—
locating the primary defect[ J]. Neurobiol Dis, 2011, 43(1): 38-45.
Khandelwal PJ, Dumanis SB, Herman AM, et al. Wild type and
P301L mutant Tau promote neuro-inflammation and a-Synuclein
accumulation in lentiviral gene delivery models[ J]. Mol Cell Neurosci,
2012,49(1): 44-53.
Hebron ML, Algarzae NK, Lonskaya I, et al. Fractalkine signaling and
Tau hyper-phosphorylation are associated with autophagic alterations
in lentiviral Tau and AB1-42 gene transfer models[ J]. Exp Neurol,
2014,251: 127-138.
Miki Y, Shimoyama S, Kon T, et al. Alteration of autophagy-related
proteins in peripheral blood mononuclear cells of patients with
Parkinson’s disease[ J]. Neurobiol Aging, 2018, 63: 33-43.
Belarbi K, Cuvelier E, Destée A, et al. NADPH oxidases in Parkinson's
disease: A systematic review[ J]. Mol Neurodegener, 2017, 12(1): 84.
Maiti P, Manna ], Dunbar GL. Current understanding of the molecular
mechanisms in Parkinson’s disease: Targets for potentialtreatments[J].
Transl Neurodegener, 2017, 6: 28.
Gillardon F, Schmid R, Draheim H. Parkinson's disease-linked leucine-
rich repeat kinase 2 (R1441G) mutation increases proinflammatory
cytokine release from activated primary microglial cells and resultant
neurotoxicity[ J]. Neuroscience, 2012, 208: 41-48.
Séanchez-Danés A, Richaud-Patin Y, Carballo-Carbajal I, et al. Disease-
specific phenotypes in dopamine neurons from human iPS-based
models of genetic and sporadic Parkinson's disease[J]. EMBO Mol
Med, 2012, 4(5): 380-395.
‘Wu MY, Song JX, Wang SF, et al. Selective autophagy: The new player
in the fight against neurodegenerative diseases?[J]. Brain Res Bull,
2017, 137: 79-90.
Nelson MP, Boutin M, Tse TE, et al. The lysosomal enzyme alpha-
Galactosidase A is deficient in Parkinson’s disease brain in association
with the pathologic accumulation of alpha-synuclein[ J]. Neurobiol
Dis, 2017, 110: 68-81.
Menzies FM, Fleming A, Caricasole A, et al. Autophagy and

neurodegeneration: pathogenic mechanisms and therapeutic

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

40.

41.

A5 A

opportunities[ J]. Neuron, 2017, 93(5): 1015-1034.

Rui YN, Xu Z, Patel B, et al. HTT /huntingtin in selective autophagy
and huntington disease: a foe or a friend within?[ J]. Autophagy, 2015,
11(5): 858-860.

Li L, Zhang Q, Tan J, et al. Autophagy and hippocampal neuronal
injury[ J]. Sleep Breath, 2014, 18(2): 243-249.

Wold MS, Lim J, Lachance V, et al. ULK1-mediated phosphorylation of
ATG14 promotes autophagy and is impaired in Huntington’s disease
models[ J]. Mol Neurodegener, 2016, 11(1): 76.

Peters OM, Ghasemi M, Brown RH Jr. Emerging mechanisms of
molecular pathology in ALS[J]. J Clin Invest, 2018, 125(5): 1767-1779.
Zarei S, Carr K, Reiley L, et al. A comprehensive review of amyotrophic
lateral sclerosis J]. Surg Neurol Int, 2015, 6: 171.

Ling SC, Polymenidou M, Cleveland DW. Converging mechanisms in
ALS and FTD: disrupted RNA and protein homeostasis[ J]. Neuron,
2013,79(3): 416-438.

Chang CF, Lee YC, Lee KH, et al. Terapeutic effect of berberine on
TDP-43-related pathogenesis in FTLD and ALS[]]. J Biomed Sci,
2016,23(1): 72.

TRuik, BEE ST, ARAT, A5 SR A9 G M BA 2L
SR
XU Qiang, LU Lingdan, ZHU Dongyu, et al. Harm and education for

B fERHH
12015, 10(2): 122-125.

prevention and treatment of epilepsy[ J]. Health Education and Health
Promotion, 2015, 10(2): 122-125.

Hernandez D, Torres CA, Setlik W, et al. Regulation of presynaptic
neurotransmission by macroautophagy|[ J]. Neuron, 2012, 74(10):
277-284.

Goto J, Talos DM, Klein P, et al. Regulable neural progenitor-specific
Tscl loss yields giant cells with organellar dysfunction in a model
of tuberous sclerosis complex.[J]. Proc Natl Acad Sci U S A, 2011,
108(45): E1070-E1079.

Benz AP, Niquet J, Wasterlain CG, et al. Status epilepticus in the
immature rodent brain alters the dynamics of autophagy[J]. Curr
Neurovasc Res, 2014, 11(2): 125-135.

Ni H, Yan JZ, Zhang LL, et al. Long-term effects of recurrent neonatal
seizures on neurobehavioral function and related gene expression and
its intervention by inhibitor of cathepsin B[ J]. Neurochem Res, 2012,
37(1): 31-39.

B gy, Mw v, H WA A 4 B AT R R R A

FEAEILT]. I PR S 2%, 2019, 39(9): 2074-2078. doi: 10.3978/
jissn.2095-6959.2019.09.037
Cite this article as: XU Hongrui, ZENG Changgqian. Regulation
of autophagy in neurodegenerative diseases[]J]. Journal of Clinical
and Pathological Research, 2019, 39(9): 2074-2078. doi: 10.3978/
jissn.2095-6959.2019.09.037



