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Autophagy and neurological diseases
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[ Abstract ]

Autophagy is the main degradation and recycling pathway for abnormal aggregates and damaged

organelles in cells, and it maintains the normal metabolic balance and material renewal in cells. Autophagy has

neuroprotective effects and can affect the functional state of the nervous system by regulating homeostasis, development,

apoptosis, and other physiological processes of neurons and glial cells. In recent years, a large number of studies have

shown that nervous system diseases are closely related to abnormal autophagy, and inhibition or overactivation of autophagy

affects the occurrence and development of depression, neurodegenerative diseases, and schizophrenia. Understanding the

mechanisms of autophagy in nervous system diseases is of great significance for their prevention and treatment. This paper

mainly reviews the current progress of autophagy research and the above diseases of the nervous system, providing a

reference for further research into these diseases.
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1.1 BHERTRE

R A1 4 i 49y o 3 o 30 B AR 9 R R AN TRD L A
W B4 i E L E A WA AR A,
B R H AT 2 PRI ARAR, A
SCRHE R B W R EEEE A 1

20 W AR W RSO L A TR K
PAS A WEAR R A 3 AN b A, FL R i) o T BIL 3=
BEHT LUR OB  HEA TR
1.1.1 ULKI E&Y

Jet B 4 L T DG HE R 52 UNC-51 3R 1
(UNC-51 like kinase 1, ULK1) E &Y, ZE &Y
i ULK1 & 1, A WEAH 3L A 13 (autophagy-related
gene 13, Atg13) DA K nl )it 30% ULK1 /% FIP200,
ULK1 E8W3% 24> Lif(E 5@ iy, b ieh
ININEGJE AMP {546 2R FH P ( AMP-activated protein
kinase, AMPK )/ ZL 2 # & th % R 1 & A
( mammalian target of rapamycin, mTOR ) il %,
AMPK 2 5 2 1 R A R R, ZE LA | ol 445
NFCIRATS , AMP/ATP LUAE T 57, 2 i AMPK &A=
BEERIL . mTOR J& A W 1) S JE % 5 7, E el
Atgl3 b F R BB R AR A0 ] ULKL Z A9
WM, TR AMPK 38 3T #5#2 1k mTOR R AIGH S
P, AT Atg13 & Az LR fbIF 0% ULKL, e
S AR REN
1.1.2 % PBK ZEAY

MiES AR S HIEZ G, Ay A STER
TR 3 2R A, DN A W T 4 20 %€ 7 a5 ( phagophore
assembly site, PAS) VAR GEAL R A WY =N Ry N
¥, B A WERTA, 1S AL ULKL $ sk — R T
RiAE MR AT R R I Y B OIS EE UL B 3 - R
( phosphatidylinositol 3-kinase, PI3K) BEY, 1 Z8E
YA HE Vps34 Beclin-1 Fl p150, Vps34 5 p150
SEA MG , Beclin-1 MI7E ULK1 AYSRILCT & A w5 R
1k, 315 Vps34-p150 454 X i Vps34-p150-Beclin-1
HAWS . Vps34-p150-Beclin-1 AT 4k4E 5 [ WA TE
BUAHOCEE 145 6 T &K AR T ag , an s Bh e 1 F
9% 5 IS R 85 25 1 W T o 1 WA 1) S ) b
Atgld F1 & 45 Beclin-1 A [ W 2 11 1 ( beclin-1-
regulated autophagy protein 1, Ambral) , I % PI3K
SLE O I T A 20 R T A AR O S B e
JULEE ( phosphatidylinositol , PT) ] PI3P %44k, PI3P &

SR F R T 0 OCHHE 540, s SRR T
—H Atg 5B Atgl2 Atg5  Atgl6 TE R E S0 K
ek LC3 SRS PE 454, Akl LC3-11, M
S 5mEENT R
1.1.3  Atgl2-Atg5-Atgl6 1 LC3

Atgl12-AtgS-Atg16 Fl LC3 #°4 [ WEZ R FEE
iR GE, AT B B B L 15 B 8 I 11 42 fof 0 1]
FH, (1) Atgl2-Atg5-Atgl6 R4 Aigl2 N5 Atg7
RO B P 2 Aglo, Atgl0 /5 Atgl2
5 AtgS G5BT Atgl2-AtgS B AW, Agl2-Atg5 &
BN ik — L5 Agle 456, A TE L Atgl2-
Atg5-Atgl6 AW (2)LC3 RS AN AR
1 LC3 28 Atgd I TJSIE R LC3-1, AW &4 5, LC3-
I H Atg3 | Atg7 4k L& 4 fin T, IF 78 Atgl2-Atg5-
Atgle EEWME BT, R B uh H 2 W 5 18 v i
B9k £ B M ( phosphatidyl ethanolamine , PE ) FE 4} 45
B A KA TER) LC3-T e igia bt B i
BHRESHY LC3-IT, (R PR B b e S 301 ik
LC3-I1 9 $ ik LA B LC3-TU/T 3 9l ok BF f I
K-
1.1.4 p62

p62 TEZEREME F MRt e vh R HEEE N T
YEFIY ., TEEiek A W Ak i W R iz kg
Mibrs, p62 W HUIZ RILBM 52 456, I 1E %
SRR PRz Z AW AR Y S A WA R E A
LC3-11 254, IR IS 5 A e 422 | e F 9 e Ak
IR WIS , F VRS AR A A
VAS Tt 1T 7 BB 1S A e e, DRI, p62 ) 2 S e T
F WA ) 3 B KT 4 B v LA 1 - AL L

[7§] 10
1.2 BHERNEYFEINEE
1.2.1 Z5igHEAAH

JIg T (lipid droplets, LDs ) 2 4l Jfd P4 i 47 g 5 %)
FEAMpEL ., EYVRRE T, A a5 T A
TR Gz 2 A, B 5 2R URE i % R AR
RERgWE” P, 5T A BE RT3 5R LDs B 43 AR
FH B e ) 2 10 g g LR CD36 i —
PR i I PR £R B RS A 11, AP R B, o g M K
/IS B A7 7 B 0% B s A8 %, o D36 1 &
IRHE N, 3 AT BE A A B AMPK 3 B RIS H K
SEIMSEELAY T BTG I T A R 5 40 A X AE
AR I, DT R 0 SRR ) A
1.2.2 BRI & E N

B IR AR AROR U K M B R T S ST



[ A PR A AR 2024 4 3 4 34 %45 3 ] Chin J Comp Med, March 2024, Vol. 34,No. 3

113

PRI A2 77 W IR VLD A%, TF R
AMP/ATP

[

] 5 M A G
EE[F12
Atgl2

JiB RIS L

Atgl2

T ZRENERE | fusdnse

LI AT Q
(=m0
Atgl0

Atgl2 T
RS
Atg5

o0
OY

\

- - 53 ) ek pl508t
FIP200 14 | F1MEATSE 46013 P?;féfm HA 14 i
FIP200 Atgl3 _ asslll | Atgl4 —, .
UNC-51£E380501
ULK 1
®®
I B 25 A1 2- 4
fo YFEBS-L AT B 16
Algl2-Atg5-Algl6
Gk | OB UWHGEEU
HCEES
Autolysosome Lysosome o Algl2-Atgs
oy )47
Cargo
C? p62A IR
pe2

E1

F g BAA S F-HL F]

Figure 1 Diagram of the molecular mechanism of autophagy

BT H A 0 A AL T AR AR
ML ERR ), 5l R 2P0 . BRIZ R - A
RGN, AR5 — i B R A R (EE R
TN PR IR AR A ) M 2R 4 N B AR ST Al
(8 ZE ML, L ZE 4 ) & B L (amyotrophic
lateral sclerosis, ALS) iz B #fl £ TCAFAE FE R 58 4E
HZA R =Y HES S A R R R R
FUBTRY LR, A UBQLIN2 28742 Al BHL At 11 g i 4 11 5
P AR ALS & T N AR R p 2 PR R
LR AR B A W AR AT OGS
1.2.3 [R5 17 4 20 i o

e T e e 52 450 522 4 11 200 L 5 T 4 <
JHL PN 240 Bt 0 B i P, IS K B, A LR S
I W5 RE f1% 22 itk 1 S8 AE 2 A3 ) 22 B, At 4
BELZE 1 it s AL RS BRIk A s T ik
FEVE A WA — T, BE S Rp 5 14 b [ Ak 52 451 58 2 g
PE R ZORLAA A G ot oA g v AP 2 1 A A
FR AR K 7T 30 5% 2R AR 5 W32 A& BNIP3L i B
fiff , DTG 52 e 1l Aok 28 70 1) SR A | W sl B | U
et P £ B R A 1Y R T 40 L A A
VA B A W R e R0 5 3L, X T RE S H WGk
Fea RELAS: 1 B PN ) 8 2 9] 1) 4 R 4 R DA JBiE A 99 9 I
SIS 35 P R I AR R A
1.2.4  fEitettil

I Wk = 3 o T R A0 B PN e R A
2 508 F2 G 1 R T RIS 58 IO 5 T R 4 B 92

YEF™ . mTOR & &%) HA WK h G g4l B 4l jifd il
i B 40 M Ak, (R B 40 & B B4R Y
STING A 56 R e S8 G Ik S5 0 118 S A 0 [H 1, g A%
PG e KA IR s . WF9E &3, STING
PO R RENS S LC3 B AR BLAE A i ) Le3-
T 54k, T 5 8 WK, 39 S Kt

2 HERGHEREERE

2.1 HESH#WER
2.1.1 RiFMETEE

A WEsE I 5 2200 & B 1 2 A7 I, el 28T
(& A= Ak g B AR AR S g g A i
WIS, W kb 2 40 M A DB 0 24 5 1 3R 9T
oAb BT A A 280 R0 e I3 A AR 10 S R
TS, A7 AR S KR I B 5L 38 A 6 R
[] 7 T FRAR BE B p 2 A B, an 3R PR R L R E
RLEF/NG K% B A% ULKI  Beclin-1 #1 LC3
GEAR AR I e IR MR Bl 98 FE A A2, o Beclin-1 2878
FEY PLM BT (—Ff 2 i Bl 28 P AR AR AR ) i
5 P A R P 5 5 I Al S B A TR 2 S BUL N A
£ ok PR REN 37 S et SR T IR SRS
BT S 10 WSS A8 55 %, A BN S
% PI3K/PKB/AKT/mTOR |2 & 5 T & 017
TR A A R
2.1.2 HEErmaoniads

AR 2o S P s E B EN A A,
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W R B, ArgT B 1Y 2 LB BE ( dopamine, DA ) it
ZouH A MR T R i E A R E R
FFAEMZICR F RS #5557 EB Al 3@ ad $2
LC3B- I (43R 7K - M 11 Wi — i B AR & 4%, AT
ZE i 6-F2 2 EUME/BUIR MR XT DA #2803 A A 4
PRI B 5> 1 2E 7 BEE i B0 PISK/AKT/
mTOR 8 [H 061 I W, 2 1 08 2 i it i K BRU P
J T2 R it DX U 1 235 R 400 1 TN p 28 e A8 P T AE
25T PI3K RIS , Moot 5 ™ &, HLAE S AR
gt 20 TR R AT AL/N B ULKD 7%
REKFZ R R B JF 5 7R SE 8 = B0
AR Pt SE B FH 0 SARMI 2 A7 AE BLAEA
PERIEY . AW Im ) 3-MA 2 8 W AE 224> 07 I
S5 T Mgt E KL,
2.1.3 P RRAITT

F9E e B, 76 PR A1 1 28 o0 SR A B AL oy | 28 35T Bk
P 1 (sirtuin 1, SIRTL) #0307 4b ¥ 5 4 22 o
I T K B SR RRAIG, 5 DU R B, mTOR 28 1 7K~
R LC3B /K 2 b, W] SIRT1 ] fgid
UK (T EZST E R 1) Ry EZSTH UL N Y .|
12152 Staurosporine ZbHE YR ZETC N, I T-HR &
¥ caspase3 PP IE fE #E T Beclin-1 F9 24 i, 5
Beclin-1 HA7 caspase3 Hu 4k, W fig ik 2 42 = # £480¢
AEIE 2 R R 22T 2K | IX 7R Beclin-1 1Y)
E /& caspase3 A SFHA I TS EEAE B | b
BRI /N BT H BRI 1 2 5T B i o o [X ol 2
TUAETESS R85, LA P T2 85 1A Beclin-1,LC3B
JKF-B S 42 DL M2 AKT PI3K .mTOR H#ERR 1L /K-
REALG, 7R At B 30 Sy 2 IR 3 25 /) L
S 2o AR TR T RERLE 2 —
2.2 BESKRZM
2.2.1 PR B AR A

WS &I, miR T /N BN Ag7 R /N B
RO BRI IC Y3 2 | D 58 1 Jo A4 i % 4
T I RATT A TR A VR T B I I IR AN I
i, Hof p-AKT ., p-mTOR 1 p62 25 {4 ik B W B
i, LC3- 11 #1 Beclin-1 ik /K F L1, 1L-18 il TNF-
o WRIFERE 2 B IR 2 nTNE _E R O, m 2
TE M Jo 40 i i 4 ) AKT/mTOR 8 5% 1 175 5 1
AT A E R RE 2 I A Ak 7 38, B G 40 i A7 3
RO REBR AtgT 5, /0N S5 400 L H A i A
RANEESOARSELAR GBI tau (99 BOE
2.2.2 R e o A i

2 I A L 3 8 T Ak 2 5 i 2 Bl 48 R E

T8 I A TS T AT M A 1 b B
Atg5 BRFET RS W50 ] RE A8 0 /NI BT 40 B, JF
5| AR B A 28 9 R i e i /N B S i TR
L IR AR AT AR G FR T FUS I RAE, iF—
R R, FUS JRAEY AT FELL30E A W, 5 3
LC3- T8 K, e 2 S 80t i A e, A ik 2 0 e
HMMAGTE AL KM v 3 i A 2E K LR 2 5 X
FEAE VB0 | H Beclin-1 FI1 LC3B ik FTH, & A
W75 557 Tat-Beclin-1 A0 B 5 | /N B¢ 5T 40 ffd {2 35 3%
b, JAE SNt — A e
2.2.3 PR T A AR A

ZINE I 440 L ) A AR TR A SR B Rl (1) A5 R
16 M1, 38 5 20 WM 26 TR 7375 & RAE , B X #2823
REMPLE ; (2) A 25 ik M2, 38 3 73 W bt 5 7l
A AE e i LUK, BRI, &8 A s 9
AEFRE /NS M1 Bk i 2238 T R, M2 #l Ak
IR 1T TCOLAE 155 10 48 R E A5 3 22
[ A 1 Beclin-1 1 LC3- 11/ T AR5 8 14 m
1Ml p-mTOR F1 p62 15 FEAIK, £ 7R &0 A] 38 43 9 5
mTOR 38 77175 5 [ W5, I /08 e B 4 i A M1
et M2 e fb R R b e R E L R R T
TNF-« 3813 AKT/mTOR 38 0 [ W, 75 5/
YA M1 WA AR T (8 FH TR A A K 0E A v
AT DA S /N B 5 40 L 4R 0 T IR A 1) M2 36 B
A1 AEBR /N BB R AL SR A R 1 Sestrin2
I A mTOR () 3% 35 1 30 A W, #5517 LC3-
I/ T i HCE IR S T /NS BT 20 A 1) M2 4 fb &
NI R AR 2 A

3 BESHMEZRFER

3.1 BESHERE

FVEIAE Ja8 155 SRR G il B0 i DR 22 R B R A
S IZ A A AR | DRI 2K | e HIR DA R0 st B 1 3 4
IR HIAR B4 B S B A A R D A 2R
R L iR EZSTVE (L1 Vo I OR) GTE
HOR 2 IR BT, A BET RS 5.0 B 05 S5
MR Be I R0 R, AR B VR 2
W SEINARIE B FR A5 T [l %o i B8 SRR S8 2 AT
JURE B, FA B S A mTOR (4 306 1 ik 35 86 o
P78 RGN Y AR R S 08N B IR
FEAT R, Tk 39 JF /)N Je S5 40 e A 2 T T I 4 e 0k 3%
%, 6] IV 4 22 50 p-AMPK | Atg7 | Beclin-1 £/l
LC3 /KE R, 1 p-mTOR F1 p62 K- Fhi , #2855
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PEAR 7 S A HEJHE AT RE J8 53 AMPK/mTOR i % 417
il A W B0 A ABAEAT A 5 48 F WA T R 7 R
BERIVITIE /D B ARAE AT 045 B 0% 3 7T BE
5 WAEE 2 M mTOR 38 B, W% B W, M 7y
e AR ORI 2 e 2 PR TIRYT R I/
BRUIARAT M A5 2505 L AtgS Beclin-1 Al LC3- T 1)
FEIRI R AR, /0N IS J5 A A AR S 1 IR SR 5 )
BRUPET 1 W0 o 1T 5 & AR, 26 1T 5 1 K 7= J AR
BA%HN 2 2 BB PRI 1 — MR T 259, © 9GIE B
HA MG ER Y DhE 3B, s 5 i 76 4
AR B v X B 2 FE BT IR 5 E— 20 AF
GER B, %A% 5 i T 308 Ao A /)N Bl I Bz o i 28
JCH) AMPK 8RR AL, 4EFF b ZE AR 2208 H R, M
i R A AR A FH

IR I3 IF 58 25 2 B A Wik 1) 3 32 4 of) 25 5|
JAWARIE , O A W] E AR RE IR {H A B 5
M, A REHMARAE AE 7R TR, R R S
SR p 28 TR AR i 2 on R T A
HR AR R Rl AG I 9 By CAT IX Beclin-1 Al
LC3B-1I/ 1 1y % ik b F+, M PI3K, p-AKT F1 p-
mTOR Y335 TR, BLHTHAETE B W0 ; 1R
AL AT B 8 s K B AR AE IR, HLRE % E R 1
O, R WTEH IR A8 7 AL AT RS2 38 5 0 PI3K/AKT/
mTOR 3 B0 ] [ W3 17 & FEBUIARAE FE ., 2l
(), ) 72 I AT 38 0T mTOR 38 i 30 ) ik BE [
Wik, DT A 3 22 Mk 12 1k AN RT B PR B R N I
( chronic unpredictable mild stress, CUMS) K i [ 4
ARAEAR ", B AR AE £ AEAE A MR IR LC3
Beclin-1 fil Atgl12 Ak FIA . HTaAR 2y &k
IR R P 7T 2 T e AR D AR B Rl 2R 0T
TR G

EUHT, JCTHARIR AT 1 W5 YT 30 2 410 1 1
KA T, HWFIE K, Beclin-1 F1 LC3B YR ik
5 T AR 22 A5 003 J BBUR Bt i) 1 2 T i s 28
AR FE CUMS 345 AN [ B Vg B 1A HR ] b
TCAEFEANIRI R BRAE AL PR, AR AR S T
I R A 1Y AN [6) ] B 5 A [i] 3t AR 14 If ) LA B A
IRILIEE PSS
3.2 BHESM/RRXERR

BA] /R % T 2R % ( Alzheimer’ s disease , AD) {5 Fik
EARTARAE , Il R 3 3R B A A I 25 B i | id
PCTIVRIR PERS VB4 | o PR AL T B2 i A B-
TEMIFEEE 1 (amyloid B-protein, AR ) R LI Al & 4F
B (senile plaque,SP) LA tau £ H i BE B R 1L & hl

Y4 25 £ 2 98 25 (neurofibrillary tangles, NFTs) , H
I — %5 T 1A 345 42 (autophagy-lysosome pathway, ALP)
SR N A R R R AR, 2 E WD RE S
BF, P AR R tau 2 11 R A IO B i 2 A 1T Kt
HEBL I A0 & A D RE R AR AR T A
mTOR I FIVE FH 0 K 7 i 2 F 22 ) m] AR i
# X AKT/mTOR il 8% ) AR 14 B, [7] B 38 5 41 1
tau BEERIL' . BFFE & BL, AD FE AL K e 2 o
FETER T SP ULR, [l 2 3, T S b 22 o0 v | WA
ICY) LC3 MACRIS 2 | M BHASRICY) Lampl 93R
IRUED P S IR BEAR 3K $ s 1 W A R il
A Rl 5 i BEL T 5507 775 il Ak 1) 8 i 0si /b, 3 B0 AD
RFMG I 20 A WK R 78 AD /R
L 21 [ A & R, Beclin-1 1 LC3 9 mRNA FlEE
FIKSF- 34 S & B AIG, LC3B- 11/ T FefE A i T %,
VI HAALE ARG K o CAL X 525
ICACHINHIRE 300 56 F fie R 0, i IX A 28T F I
DIRE K A= AR AL By 5 i) AD FRH B 1% . BFaR 3R
W, BT RIGY7 T B 35 00 AD JBRUE IE 12 BN AT s
i 6 AR HLEE A 23 BL I 2 — D R B,
R, AD KBS CAL X 5200 A I
HUIAAOCHY e I/ MA IR BT 1 T, 487 F B AT g
AT HE 200 A WK P I BCE AD SERTY . £
il AMPK #2551 mTOR #1451, 405 A7 R —
HHSUNIC, S48 R ] PT 38 o 4 e i 42 7T A /K F- ThT A
RO/ AR R A BA MR ICAZ AR I BE
M AE BN S 230 07 BT R R T B Y T TR
EIL 7/ R
3.3 BMSTEWEEE

S IETHEEITAE ( Huntington” s disease , HD) /& L)
PZERERS AN A FEBE LR AT R R S I R
R 2B AT PRI | I 7228 A T I 59 0 K ik
W2, Hp 22 5o N ) 2 SE 5085 ( Huntingtin, HTT)
N = 3 4 4 22 5 4 B Bt e 7 47 ( polyglutamine
polyQ) T 28 5 | J& Jii, 5¢ 78 HY 5 4& il 75 1 ( mutant
HTT,mHTT) . HTT REARRT F W EA e BEARE
fdi I mTOR 41 57 B0 [ wE ] DL in HTT A Be iy
TR, WD AR EM R HD R,
Beclin-1 Hi 268 Bk mHTT 24 W -0k &2 348
P2 JC D) e, (0 AE B T, mHTT 2R 4E B | JF 461 3
Beclin-1 48 (1) A W , 5 BCHTIC 7L 96 %% mHTT 19 4H
R RN B — L R A
mTOR P57 1) F Wi i, v B8 i L 28 8% 36 3 B
FAR I HT- A5 5 B R B SR R A
WFFE R, AU b Y- AT 38 Aok ST 28 T0 1 I T 1 5
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mHTT B3R, M3 BoHD /N §LAY iz 3 1h 1 fEg
F17 TRl A R A A i A YACT28 /)
SR B SR IR AR, WS /0 BRI B Wi, DT A By
F mHTT WTER . DLERFFE R, A WEAE HD
A B TR S BEAE R mHTT T2 . (A
o245 R R, R6/2 BLAL/N R AE HD 401 B i 2R
mHTT R (B IR [ VK00 B s
3.4 BESWHEHRRK

A4 5% ( Parkinson” s disease , PD) 42 DA BA i 8
HIXHY) DA PR TTIE AT Iz MR R A R
TR 2 AR VERR , Hoph 2 00 NAEAE LA o A% S fi B
H (a-synuclein, «-Syn ) Ay 3222 Bl 43 10 W8 R PE 4% 5 /1N
A I PR 22 R Bk LR L e Lk MR B L) K
N, PD BE N a-Syn KA MM & A R IT B
HRE BRI MAENE a-Syn, HFEE T HWR
RIATRR MR, PIZIa N Y A I S 0 I 2 S B0 Pk
B AN B S ¥es o 1 R HE AR 7 AR 4 B vz A
M"Y, 2K R B, PD B E K
FHAH O X IAF 7E H Wi DI REAZ 51, 4N B BT DA 4ii g v
4 T DT A B /DN I S5 AT L B |
G 1 2 2k T S B0 B B0 4 FR O RERE IR
AU, FE MPTP 755 1Y 21 A1 2 M PD /) BRUASE
R NI A AtgS BOERICTT LUINEE /N BRUAG 32 30
BEfig Al DA #2047 PR AE X F N370SGBA
SRA LEUAY PD , RH [ %) 36 T 25 BELAS 9 0 — S A4
(I RE , oo AR A i bt B W 25 A A p62 AR ER
feig 55 Ut — 2 AR BRI TR A 7T AT LA
FEAK PD 9 RS , i — 250098 & L, e BT FE ARAth 7T Ak
FREG MPTP #5145/ BUE DA #2850 v 1 05 38 1 1%
T, LC3-11/1 By He B 2 B 8, [A] A -SynSer129 )
FEIRAT AR, SR BT FC AR TT T B2 i Ll A
I VT AL 1 4 AR IR 3 A T 3 B mTOR/
p70S6K 38 FE I F W , AT AL 2E 07 4 AR AR A K BB
JEECE P o-Syn BYE BR, B s AT s R
Y DL ERFIE R, AW REZ 1 PD A AT HE
KRB 22—, $2 5 WK AT el A 4 AR eIk
3.5 BESHEHSHE

K 4y 2L GE ( Schizophrenia , S7.) E—MiT kT
T R A BT I 1 02 P o RO Ao e A, 32 R IR TR R

e SRR S AT N ONAETAE 2 5 R BERS ns

LI B RBIR A ST ARk Z A R, A
WEERE M SUE R KRN ERE S 5%, SL BH
(1) [ WG AF DG JE PR A6 S0, 24 g sz 3 s, BUER 1Y)
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