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W OE . ERE RN R, HRBIGIEEEE & A2 2 T THE RSN, —&AWIRTT 83U
AR, TERKI, fE£HBRE. B /RKIEERH (Alzheimer’s disease, AD) [ & & WF & HEAE IR 980K
A F 1 (dendritic cell factor 1, Defl) FR TMEMS9 (transmembrane protein 59, TMEM59), {E£E &+ ik
EBREZENER. Defl ML iH47 N- BHEE -D- RAZ R 324K (N-methyl-D-aspartic acid receptor, NMDAR) I a-
F AL -3- FR AL -5- F 3L -4- S5O e T R A2 1K (a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid receptor,
AMPAR) FZA 7 SICAZ AR BT NI R A2, B BARIPE I BLET AN . Defl 2 SRR mz —, 1
WA RGP REELER, SNERNE. FEREE RN S S REPIRE VI, SR, XL K
A AN G U 2 I A P A . DR, Defl A A B SGhRE X, HONIG RS S i A T i 4 &
Gy IR R AR SRR, BB AR TR R R DI RENLE o 2308k Defl 7227 211042 SR EREAT N iR
Hfi—2ri8 .
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The role of Dcfl in learning and memory and anxiety-like behavior
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Abstract: Anxiety disorders can exhibit anxiety-like behaviors, and their pathogenesis is complex and affected by
many factors, and the therapeutic effect of first-line drug is not satisfactory. Dendritic cell factor 1 (Dcfl), also
known as TMEMS59 (transmembrane protein 59), plays an important role in autism and Alzheimer's disease (AD) .
In recent years, it has been found to play a crucial role in anxiety. Dcfl affects learning and memory and anxiety-
like behavior by regulating N-methyl-D-aspartic acid receptor (NMDAR) and o-amino-3-hydroxy-5-methyl-4-
isoxazole-propionic acid receptor (AMPAR), but the specific role is still unclear. Dcf1 is one of the current research
hotspots. It plays a crucial role in the nervous system and is closely related to neurological diseases such as
Parkinson's disease and cerebral ischemia and so on. However, the occurrence of these diseases inevitably has an
impact on learning and memory. Dcfl1 research not only has practical significance, but also provides a research basis
for more accurate clinical treatment of neurological diseases. Its theoretical value lies in exploring the mechanism
of brain function. This article reviews the role of Dcf1 in learning and memory and anxiety-like behavior.

Key words: anxiety-like behavior; Dcfl; NMDA; AMPA; learning and memory

ks HER: 2022-03-02; 1&EIHEA: 2022-06-11
EEWE: EXRBARRBEST LIH (82073824)
“BIS1E#: E-mail: 2356688542@qq.com; Tel: 15369328971



H9 B W % DeflE2E I R IEFEAT b AR H 1169

BN B R, R N RN
HH F A Bt R AN B S S R 1R T E K
MR “ iz R W8, 2% ) id 2 s I
JORGRRDEAR . TR 0T R ICAZ R SRR, 2
B & SER K L, 2 AD. B FE . tHEARAE
P 5 1 5 4o 8 2R 0 T R AR LR 2 — UYL AR
T, 3 P K I AE Bl R RE AR AT NI Rk A B,
oy AR S X 2 51 R AR RE, SR AR RS S B AR KU
TR IE KRN RIRE )1 R B o P B RE T N —
BB, R ™ EH g ma AT AT, KIS a2 20
12 gl k— R AL B .. skah, H
TRIT 2 SC L R AS I LB AR R T 7). H i
FEIFRRA . M- 2R L BT 1k B- VER FE R A
VIR MR BT SR AR EHEE TR Z AR X
B2, I 52 R O BRI U, E T R i Rk
PRIHME, 3893 I DR 6 27 2D A2 B A A JEAEAT N )
TEAE AR A ALY EHLE A2 e R R A TS . A oG
SCHR R ERIE TSI IR ThRe AL, MIEE
P SRR R R A, SHEFEREAT NI AD
FEJEAHSCIN X AEAS R SIBORITT,  JEPR FRaK 0 5% i
AR R AR, BRI 45 1) T A e AR A A R
17 M, B SEIRgH I R ¥ 1 (dendritic cell factor 1,
Dcfl) XA REERLE 59 (transmembrane protein 59,
TMEMS9) & HIE NG 5 73T 2 5 SR GH ML) 55
AT RE . WIS A e R 4m B v U
HWEFLRE— B IRN, BTN SR HL Defl 2 5 R
LAY S = R TR VAYN G =978 = X . e
T Defl fEAERE TR IEH B 2 X

1 Decfl

1.1 DcflfI& I

2002 4, SCERMR B Y AR E Defl 7E #f
S Thae, A AT KRR K I i 5 4y 25 55 7%
T4, BN AT S R AR A T 4
mRNA RIEFRZE K 2% %, K I SHDI0 fil SHD11 %
L P A bR 2 R BHPE, o SHD10 5 gil8203393
2 R 75 ] 135 A g () 5 ik 98%. gil8203393
DRI 2 R 22 5 - 3 FH 285 BRI B 21t 9 N A ) 5
PR M1 s 2B SR 200 i 256 R 2 A 1 AR 14 B 0 4% 3]
() BY, BARTHRE AN . BT S50k gr B A 55,
fit AFR 2 Ay dendritic cell factor 1 (Dcfl). 2008 4F,
SCEMFHABN U R Ih vk . DR M FRIE Defl A,
MUEFF 5 T X Defl D) eemt 9t SCEMr S A1 A
KA T /N B SR R X AR )48 78 Defl fEAR DI RE .

B T Defl (1) 3212 55 # 8 - 40 M 1) 75 4 % U A 0%,
Z BN ¥ i T Defl #i R (Defl knockout, KO)
INER, AR T A RS Dofl iR (Dcf1 knockout
in the nervous system, NKO) /Ni, PAIRAHE 7T K
AR E . AT AR LS. BEEWE T
%14 Y% % 5 A (natromonas pharaonis halorhodopsin,
NpHR) ) % K& [K] 5L i A1 5% 15 NpHR )55 7 8% 44 /)y
B, PAFRTS Defl ) S % 28 44 R0 /)N BR 4 K 8] (DG)
TN, JE8HEH C99 iR K AD R 1
Iy 4 A5 EORE SR 08 3 B0 B 1S e AL 1 F AR S A 7T 1222
Hibk, I T Defl fEAHE R H IR AT

1.2 DcfIB5 %

N Defl FERIA T 15 Jetafhk, SOy F1RA
AL A FHE H Defl ) CDS [X 4 i 323 MR LR,
AR 22T 48 B A AS (R i [X 4 2 Hh AR AR 3 5 22 e
AT B TR [R5 1 R 89.51%, B A R E T
94.12%. Dcfl FE4 5 )12 220K, Rl R e o IF
FEODR R 45 s A0 I B 25 2 4 3R T o S B,
Defl 2 g A T /R 34k B Fgkkifk, hiqeT
W, R, IR AR AR A B ASE 4 i A%, fEA
A4 A 2R H A S g A 22 5 29
1.3 DcflpyZEHs

Dcfl s&—F B ARSI, BT 6= Dofl
mn A, HLEE B S5 M I RRAE A TR N 3 {5 5 7471
LERIRBE R AL . S A R s 1. 3
P A5 MR — AN — 1) o IR, EERBK
PSR, SRR F20E . Defl B4 Fr B
263-281 aa {5 H M 1 ATG16L1 (autophagy related
16-like) &5& 5% ¥,

1.4 DcflFIf R i# R

Ullrich 2 P #5672 ) Defl(TMEMS9) £ 5 f
FE A A BT 2R % B AH DG ) AR R 2R AN T
SO BN B gt — DR 7R B, Defl 5 # 4 ik
FIA LLYEFF e &P, 1 microRNA-351 A i 7
Defl £ikFH N SMHE T AMMEE KA. o,
Defl it 22520 18 it Al DR 2 s A 225 40 A0S R T2 A
MK Caspase-3 {5 5 5 S WLl 4l 1o 2 e s g 1)
B, BTN RAH R A I Defl 2 Rk 2 5 200N B
HBORRBEEEAR, T RS REHCERTE
K, S FMARAE, (RN 40 ) IR S
LhReRtg AL 28 40 B R S 0 80, BRI /)N e Joit 4
MRER . FHERE S PY, i F R B Defl B2k
(R /8 B HE B AL AE PP Defl B = 5 B 8 i 2%
1M 2215 Defl v] L4 B8 5 T2 oA A2, 4k & 30
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Dcfl FERESHTE 1 A8 3l P A0~ bk A B AR A
P B Defl 5850/ KU iz 2 P 18 v A1 i a2 451 B
WAk, Defl BRI R 2 520 7N BT A 00 5 )2 )
GABA R4, MIifi 5800 sHE B IR 1
B UESE T Defl #0] y- 43 Wi Eg, D VE R B
EA AR MMM AD, i F ik Defl 158 5 s
22510268 P 2022 4, Luo %5 B RFAT R IR Defl
5 Wnt 524K Frizzled (FZD) UK % B i B H 52 AR A
FHEH 6 (low density lipoprotein receptor related prot
ein 6, LRP6) Al H.1E H LLJE fl i 74 1) Wt {5 5 14,
S Wnt3a,  ZERERHZE T 40 I TR R /N R 5
AL . H4h, Boada-Romero 25 P9 B 7T R B,
TMEMS9 A& — AN ATG16L1 £5 &35, Atk
LC3 fJmifiis, PJETE TMEMS9 &5 ATGI16L1 #f
BRI Lin 2% P R BUBEREAI AL 2 (TREM2)
518 d H TMEMS9 FHEAEA, TMEMS9 £ik
WA DAEEE E I, R TMEMS9 Al g Trem2KO
/N J5T 440 WL PRV, ORI /N T O 4 M 1 PR B A
Zhang 25 ™ 3t — 5 WF 58 & I TMEMS9 3 15 171 1 4
A TR JORE S Bk Sk A e XU R R . 25
FFTi&, Defl (TMEMS9) 7E#1£2 2 G857 47
EAM, AMMUSEBEM AD M5, & 5239812
REERS RN A FE REAT NI R A B bR o 12T,

2 DefIZE IR RGERT S ST R R
o

HLHIBIE 70 3R IR R K B 5 Defl (1) 520
DcfI Filr/N AN = 39K, iR S 240, H
RO A ()0 12 B g A A R REAT O 1Y, Defl £E
XM RG2S 21, SEIEFEAT IR
XK, HHLBENHITIA .

2.1 DcflEME Iz
2.1.1  Def L filt A FBRIE B BEICIZ T 1K

Dcfl J& T | MEBEEH, Z 5K KA
WFIT R, 520 B SRR IR 250 S S B, T #
ST, X SIREI A EEAER B0 W
RWFOCA] DA pp 2 g0 A AL s 5, JF25idi
TERE M, K AR 9 (long-term potential, LTP) 2 Hff
T2 AR AT N R FE R M. 7E C99 F i,
Defl MIRIBAMY S H 5 ) 1d12, kw3 e e
BERE A P, 52 AHMLE, Lu%g "R
Dcfl [ RATA SRS K R A2 A8k, DRETE R A
FEFEAC, LTP JR5S, MBS a9, 1
5 Defl 13835 7] 45 Bt R R A M Th g, Bk

B2 AT EY], Defl 2 5 RN K & HF et
JCICHITEa. SR, 45 B UEMm AT AR A5 FEH -1
XU FELR /N B, (B-amyloid precursor protein presenilin-1,
APP-PS1) iff 5 [X 3744 € 0] 73 5 Defl Hidk Jm 21 3k
Bl SRz e it Bl s B, BkAh, Defl Sl
NAE AD HURJE PR — @R, 5 )i iZ s E R
AD 1) # il R FFAE, A V2 TAERES T Defl I
AD )55 R, Billm, 2020 4, Meng % ™ Kk L85
B F 1) Defl 1E# 5 [X 1)1 FE 0k T 80U A 2/
BICAZPERG . LTP 5240, KAk eI B4 05, s
5xFAD /M AP UTRARII R E FRAN R, EI% 5xFAD
/N B 2 IR AR SR T B 4 A 0, SR Defl
(1 B AR AN AL P FEARANVE TR AB ZK-T. AR BB A Al
REFRAR, MMk 7 5xFAD /) iR 1 5 fih mp 24
PRI 2. FEE, X5 Wang %5 "Def1 1)
FE AR AP 28 2R Gty e MR R S BUN R gz
WG SAHXS AL, FLJR IR RE & Defl B A A4 dik 2%
55 58 A R AN AR 7 1 R R AE AN [R50 S AN [R5
R R B VR A — 8, BAKRR J5 RE 75 23
— IR,
2.1.2 Deflilid I i5 fiiz 8 8 H2 (lipocalin2,
Len2)s2 0 ic4Z

T E G . KB AR5
B SR 0T Len2 72 820 2 2] 10 12 1 50 i 2k
Kz —, KW Len2 A B SR2 00, NS
[FC1Z B8 F198 58 . Defl i@ it 524 Len2 ALEIE
PSD95 (postsynaptic density protein 95)-NMDAR 1
FORANK B R R AT RE, FX IS T
ez sz 45 M, Liu & 3B R, fE
Dcfl KO /NS X, racl #1 cded2 (Rho GTPases)
Ko FLR U RN B A p21 W5 AL B EE 3 (p21-activated
kinase 3, PAK3) /b, i3k PAK3 J5, c-Jun &
F K U B (c-Jun N-terminal kinase, JNK) Fl1 c-Jun
FIBERR LI I, {23k PSD9S R LML, 5
PSD95 45 & i) 4+ A R 52 R WL & GluR1 A NR1 3£
BTl N1 P 7 =g T R G U K 2 BTk VAP il )
Decfl il #151] Len2 M Racl Fil cded2 ik, R
RARBE LD, P TTIBA KA, T 24
RRPIKRE, W07, X —0FHHNETT
5 SIEA RS B WA U
2.2 DefIFZMmMEERITH

DcfI NKO /NRAEW 7 Ml 48520 5 segs
RO XS T A5 B ) 1) B SR ek, /N BRI H £ R
FEAT R ™ Defl KO S8 5 [X Na'y K'-ATP i Bl
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T3 (ATPIB1) ik LI, 2% & B 0 R 0 m 2,
‘B 5 5-HT (5-hydroxytryptamine) F1 GABA (y-aminobutyric
acid) S A BT, EHIHIXME RGNS
HITEES) . A2 R RE P A% 8 2 5 1 E I MUK
IR EE REAH S5 I AE L], 2R R g
WE AT LA SR RS el g et g
2.2.1 Dcfl{E ki 5 #1 4 K 2 (adult hippocampal
neurogenesis, AHN) AT 5 M £ FEAEAT

Dcfl P4 Z G855 7 Ve B /N BRI A 3, #oR
T Defl fEMG K E T EZAEH, i S
S0 FE A T SR E (DG) X, EMEA RS
H Defl SR f5, NKO /NRFTAEME oiE S5 4E
R 2 5, B4 (GFAP) 3 £ M,
XY HRIE— MRS, NKO /MR AHN %
AN Ty GFAP i B35k ), 8 #OR I #h 4
FePERR R SRNE, SRS R AR . A SR
38 Defl BRI PTER f5, 20 Bt im) T2 b R 22 e
R FRANM ", SZHE T Defl w5 # A 4
TR 5B A A LR A 2 7 H GFAP 14 21X — M
R AHATRE TR AR BL S DefT i B R 3 R
A=, PBGRFRBEAE, DNRPE RS2 B0
PR EA—B, GRS RA T ZE R

FE I Dy R o 2T 4 i 7 A B i 4 X — i i
BEFR NN S E KA (AHN). S8 B4
HEEEVIMK, WIESE T AHN fEHHAL 24
B 0 AR R R BT A AR AR B b R A A, S n
AHN & DL2Z fiff < 301 I FH B Joi B 1) /) B AF £ RS R
FMABAHRAT A, A iBH 2 Defl gefe il 5 s 4ot
7= A U550 S g T A 42 0 £ L AE DG X PR A,
I T 2 TO I 25 5 40 B A B ST N K ad 12 A
IR . Defl NKO /I BB A # 4 e 30 1 2
I/, S DGl X JE KA &R b, s
RAEDA, WEIUE A S B 1. R —
Mkt , NKO /NI 1 GFAP #1 & e A 34,
(HANZ T A2 2= E AR 1, X b T A R T
Dcf1 7l Ja ¥ A g B 4 65 GFAP 7EA R STk
AR JE 25 SR
2.2.2  Defliiid #2021 R G20 52

% & (DA) XI5 25 75 AN FAS o] Blsk, B
SRt 22 AT FUAIE S AR RS 25 R T B AT 2 B R
#4112 5", Defl AT LA 1L o- 3 ili#% 5 [ (o-syn)
B2 OEMETREL, ZRZDkEmaT
bk, K H A Y Defl NKO S0 % B R 4,
SRS X 2 O 2R EETE, DRERIH

RS, FH 2 ERS 2 B ARSI s E it
AT R b
2.3 DcfliEIINMDAR. AMPARE N 3321250
EERHITA

PR 5 TR 11 R R TR A R e S A AT S 4, Defl
RBEMAPNAELIRE, Gk G RAEE 224
B9, VI X A R L R SR SR R
K > P, SR, AMPAR Al NMDAR 7 58
figh T 98k v oy v EE B A £, AMPAR A 5K 4
KEZBPOE N AL, HA R Z R R
ik T Y M R LAl M. DefT e DR R 4 N v 1 B
B2 5 4 B B TR R (Glu), 2R fish A1 1] B2 4 2 1 T
&4 1 0% NR2B B NMDAR, M1 % 35 28 i
g, MBAMERHMRIKIE Glu MHLHK T8 2R
U ) AMPAR, AMPAR ¥ FC 44 25 & 35k 5 98 fl iy
i Glu &5, fH 9o I Ak, S fa P 115
— B R 5 REMA ZG500 . NMDAR
ST O SR B~ S mT Y 1 1 BR 2 21842
Wy B E N, NMDAR $5 577 o] 9 55 /5 B2
242 ™ LTP & #t 1 28 filh 5 AMPARs 1) 1 &,
] () 5fih AMPARs £ it B 42 o a2 S8 it f
I XM E R GE Defl R 24 Ry 5 MR R (neural
specific knockout of DcfI gene, NKO) [¥)/)N i 7E [ %
R, RN ZERLAZTT, RU/NRID
121245 ", Ak, Defl NKO /N NMDA Fil AMPA
ZARFEE [ GluR1. GluR2. NR2A . NR2B #J Fif,
PL GluR1 #11 NR2B #iz 4 5 % ™. Defl 2k 4% 58
fili J5 NMDAR, S84S5, 5IRRIER P, 2
S LTP it AMPAR BB L 223 4 N\ 5 il J5 i
FECLTP /b, MIMUESE T Defl # 20 K5 S 14 i b
T T AMPAR A1 NMDAR, M 5200 2 > 1242
e ™, X 5 Wang 25 " )i AMPAR 1 #47
(Glurl) B I)/N RN B R IRIKE T, R
HE S ISR, ¥R FR—8. T oA
D& BLNR2C % ARG &6, SRk AR 1B B 4 i
Dcfl 7] g 38 it I8 15 NR2C 3k 2 i NMDAR & [ (1]
RiE, HEARIEREEFRUE. b, 2
(glyoxalase,Glo1) A1 2% bt H ik it J5i B (glutathione
reductase, GSR) #& B Z L EAREN), 1E Dofl #4
B SRR /N SR S b 2 A, g mr S I )
AENE DefIKO /1N BRI SR IZ AR FE AR AT R 14,
2.4 Dcf1EEEBETMEMSILAEEREFHER

5 5 B 2K 1 59 (transmembrane protein 59-like,
TMEMS9L) 4 BR A i 4 5 M el e B 11, e i o
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R, WMERGEELEEN, HEREMT
Bett ik 19p128°", TMEMSOL [F] Defl (TMEMS9) —
B, B—MIRGE 1 MED, S25BEMEIT
(3 4 J i 5 S A, R T B S 2R 1 43 ik PP, Ullrich
24 P 21 Defl f& TMEMSOL () [FJE & 4, TMEMSIL
X APP FEH 5 Defl AHBL,  $2 73X P i 2 [ 7
HEAA L T RE

TMEMSOL K H [F Y84 Defl #RAL T P AR Al i
IR AR, TMEMSOL & — M i 5 5 % %5 0 85 1,
FESMATHRME RS, RiMEeEAMET,
S5 EERE. AR R AE P, [EREEN S,
TMEMS9L Al Defl it ik #8753 A M, R E
TMEMSOL b Defl 5 SR T- 8 &3, TMEMSIL )
TG T AR G| ) 42 T Y TR 2 D R
BB 3 BEGE . sAh, RN R I TMEMSIL
AT DAY A FE AR 5212, IX 7R T TMEMS9L
TESAT b B AR B

3 MNESRE

Dcfl FEMIZ 2 G5 T 4y 8 B 22 AR (0« Defl B[]
iR T AN B A S A A R AR AR A, il SR ik AN
BERAR T, Eshh AT Y RIS
PR EAR, (R340 M 1 750 AR 4 A
Forih s B, RO S)CAZ RS A EEREAT N
KA, Defl @it Len2-Racl 38 B 5400 27 =] 1212, LA
L2 NMDAR Al AMPAR 5 i 7 3] 12 AZ A1 £ FE AT
Sy UL {H Defl % £R FE R Iz A 1 Tk

ARHT SR, LR FE IR B AR FI B L AL 1 i
L [T B R, WOE B /N 5 4 i (microglia,
MQG) % i m, XitEkEEEREE BT R Y.
SR A BB A&, Defl #2742 3 MG 3% 46 BY,
SN AR SOBFI S fk 25 B2, T MG 0SS EUR M4
T R G5 % A T R A 5 5 1) o 0 A ) 2 Jk iy B,
I (1) /0 T J5T 240 e e ek 7 R kA T R 2K
MG AR, W ARER -, BB I O
28Iy A A U6 AL Uik 2y VRN it
I AE YR IR ik m B R R 2 (] i 1 BB e Ok AR
L IFiE— Rk S ez B M1 AL MG i
PR ST AR, X P ERFEAT N
FEAE T RE -5 PN O A R S5 A A 22 T B RO
FE AR A o B, X 5 Defl 20 48 FEREAT N I HL A
PN AHARL,  H. Def1 52 i At 5%k 2 52 A0 /) 152 Joia 24 it
ifie, Defl 2 752l i vl A/ B 5T 240 Jf i 5 e £ &
FEAT NIRRT

FETERE F A AE L D REMR AT, Defl SRR At
FHREA JOE, I BUBOE I/ R 5T A0 T B BE RS
BHIE T 3T R B T RE RO HAT B WL JE AT RN
KA FITIRE, M2 I AR RS AR AT R
IE Ak, Defl SR 2% FEAR 1 42 28 48 i B 5~ &1 Cox-2
(cyclooxygenase-2). IL-6 (interleukin-6). CSF1
(colony stimulating factor 1) {3k B, 4 Mk fn
PtE MR EERE 1 KR, =505 NS piE E R
MR R, BORNNTIRE, I £ FE AL REAT
L Defl [ S0 KA ThRERE, SRR
RT3 8 i AT R R EURIE I R 2 —

FRZEIRY (neuropeptide Y, NPY )y- 285 T 1R (gamma-
aminobutyric acid, GABA) X #f1 4 R4t A HEAEH,
Defl JH I fEHE NPY )25 K245 5 GE & V-1, NPY
B DAL ) i 2R AT B I AR AR R, Defl KO /MR TR
Frfi GABA J§i/)>, ] Defl %t GABA A i 1EH .
Liu %5 ™V B 9 Defl {E T NPY F: 18 iz, il
77 NPY 3 ik 5 Wi NPY-NPY % 1k 1-GABA 15 5,
Defl i1 NPY 52 GABA &% 4= 38 A 7 BE /& 52 i £
JEH) 7 — R

BeAt, AR5 8 5 Wnt/B-catenin {5 5 3 #
SEUNH ML T EEN I, 2012
B S SEFERETE S8 MR, 4020 B T B0 B AR S
FEAT 42, /B DG X 1) Wat/B-catenin {5 51
JE O JE 43 AR R X A 2 R AR BT Def1 1Y
Wnt 5 55 5 Y, RMAH B, #iG Wnt 55
SN AHN,  (EAS 1 5 30 ) B v 253 o =) Al
R RS, P2 A B R PTAR SR B AR,
i FR DefT 2k PR AT 38 2o P00 /0 Bl PR i B R B I A o
Wnt/B-catenin {5 5 8 #i7 FACBERL B, SRR
W1 7792 % I Defl 41 Wt {5 58K )Rk, 5 E
& Defl 1958 Wnt {5 5 8 345 47 M1 B, X A BE i 22
% BB AL 15 S Defl £E AN 8] 50 A7 Fr 22 30 H 1) 22
P, DUEZR Defl (AR B, 45 BRTIR, Defl
5 Wt {5 538 B% M1 AE S8 B % R0k, BAHFZ W, H
Dcfl /& 71 it Wnt {5 5 18 2% 52 00 £5 AR AT N H
Frdk— 5T

Dcfl Xt RG A BERFE W Ab, L e
i ST A P AN A TR S A TR R A S8, AT S
FERIKF o Defl E4E 47 il il A= M ) 1L 23 At o
EEEZIER, Dofl KO /)78 AR e 4 ok
AT BEFEARAN, MIERCE YR AR R IR B,
JTE A AT E e B R - 11 - Tl (microbe-gut-brain
axis) FHELAEFH, (2 i g 731 4 i o3 WA 226 ik 256
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Yo, S D RS AT O, T TE 2 T R 8 AR S T
HPA i JF7E A JRAE . HIVHICAE 1Y 2605 o % #4  1Y
XL R AN Def 1 FE M FR 8 K i 8 1A A AL AL 52
BB B, T H M W — AR A R D £ R
T PR TR AR

(& £ X #]
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