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[ Abstract] Objective;: To observe the effects of Xiaoyaosan on glucagon-like peptide-1 (GLP-1)/GLP-1 receptor
(GLP-1r) and protein kinase A (PKA)/cAMP response element binding protein (CREB)/brain-derived neurotrophic factor
(BDNF) signaling pathways in the hippocampal CA1 region of rats under chronic restraint stress (CRS) , and to explore the
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mechanism of this formula to alleviate anxiety and depression-like behaviors. Methods: 40 specific pathogen-free male Sprague-
Dawley (SD) rats were randomly divided into normal, model, Xiaoyaosan, and fluoxetine groups, with 10 rats in each group. CRS
was used to induce anxiety and depression-like behaviors. The rats in the Xiaoyaosan group were gavaged with aqueous solution of
traditional Chinese medicine formula granules (7.36 g-kg'-d") , while those in the fluoxetine group were gavaged with aqueous
solution of fluoxetine (2 mg-kg'+d"). Body weight was measured on days 0,7, 14, and 21 of the experiment. On days 0 and 22 of
the experiment, the sucrose preference test (SPT) , forced swimming test (FST) , and open field test (OFT) were performed. The
pathological morphology of the hippocampal CA1 region was observed by Nissl staining. The relative mRNA expression of post-
synaptic density protein-95 (PSD95) and synapsin (SYP) was detected by reverse transcription quantitative real-time polymerase
chain reaction. Immunohistochemistry and Western blot were used to detect expression of proteins in the GLP-1/GLP-1r and PKA/
CREB/BDNF pathways in the hippocampal CA1 region. Results: After CRS modeling, compared with the normal group, the rats
of the model group had anxiety and depression-like behavioral manifestations, neuronal damage in the hippocampal CA1 region,
significantly downregulated expression of synaptic plasticity markers PSD95 and SYP genes (P<0.01) , and inhibition of GLP-1/
GLP-1r and PKA/CREB/BDNF signaling pathways (P<0.05, P<0.01). Compared with the model group, the Xiaoyaosan group
exhibited alleviated anxiety and depression-like behaviors, reduced neuronal damage in the hippocampal CA1 region, significantly
increased expression of PSD95 and SYP genes (P<0.01),and the activation of the GLP-1/GLP-1r and PKA/CREB/BDNF signaling
pathways (P<0.05, P<0.01). Conclusion: Xiaoyaosan can alleviate anxiety and depression-like behaviors in CRS rats by
improving synaptic plasticity in the hippocampal CA1l region. The mechanisms may be related to the activation of the GLP-1/

GLP-1r pathway and its mediated PKA/CREB/BDNF signaling pathway by the formula.
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1% 25 M B A (PKA)/CAMP J2 ¥ JC 1 45 & & 1
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T, A A 8 4% 28 filh 5 20% 2 11 95(PSDYS) L % fih
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FE N R SECIR AR B R Bl ) A1 JE I R S i
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D725 A BR S ) L 588 (7.5 g, 4t 5 AB4C0823, #1124
T2 R 30 g, R H ) LA R (23.08 g, diE S
AB492033, M T A 25 30 g, ML BL) S 0
(20 g, It 5 AB49LS533, 41 24 T A= 25 30 g, 7= |
) B (2.4 g, S5 AB4AB2403, MY T A 2 &
30 g, AL L) (1A (6.67 g, b5 AB48L243, #1124
T A 430 g, PHLE R K H (75 g, S
AB4ALO063, #H > T/E 25 15 g, P2 MLl ) 2R 2%
(0.8 g, fIt*5 AB4A1973 , M FA 255 10 g, f=Hi =
B M (2.7 g, it 5 AB46A423, M Y T AR 24 &
10 g, 7 HVT o5 ) s Eh MR PG VT 438 (A DL ) B ik
[E Patheon 23 F] &It , ) fhtt 5 20510A .
1.4 A J@ [T (Nissl) 44 ¥ . Ht BDNF i 4 | #1t
GLP-1 HifA& Pt GLP-1rHiik bt PKA BUiR Bz b
(p)-CREB ¥4 4T H il % -3 2 it =i (GAPDH )
Uik CR DR LE R AR YRR BRA W)L 45 43 ) R
G1036.GB11559 . GB113493 ,GB113881,GB11598 .
GB114684 .GB11002) ; #it CREB $iL & .41 B- L 3h i
H (B-actin) A& (R =8 4 Y H R A |45 43 5
47 12208-1-AP . 20536-1-AP) ; $ii p-PKA i {4 ( 2 H
CST /s , 4lt5 5661T) ; i 4 Ak A i 157 & (22 Bk
Mo 4w R A R 2 A, it 5 BL729A)
SYBR"Premix Ex Tag™ Il ( H /X TaKaRa 28 #l , it 5
RR820A) ; & RNA $: Bl & i % s il ) & (S [
Promega /A 1) , 4t '5- 73 & LS1040 . A2800) .
1.5 {X4#F  5424R A& B 0 ML (1% B Eppendorf
Nl ) 5 SpectraMax Plus 384 #l [ A5 {8 (I ¥ 35 2% 43
TFAL RS 7] ) ;ND-ONE-W % {8 & UV-Vis 43 % % JiF
11 .4359659 7 #4AE 254X ( 3¢ [ Thermo Fisher A #] ) ;
CFX96 M 52 1] 2% 6 a1 ] & W% =0 % 1/ (Real-time
PCR) ¥ . Mini-PROTEAN®Tetra & # ¥k #f | Trans-
Blot" &l %% E[l fi . ChemiDoc 1% % %t ( 2% [# Bio-Rad
YNEIDR
2 Fik
2.1 GreH BERUIE Kegn 2 R OBRGE R R 1
Jei o FRAAR T E, BE AL A R IE R A AR 2
VT AL, A 10 K SRS 3 S SRR
FTARFEAT S <0 K BB R 81 2 28 v , & H 6 h,
Fre 21 d, g a e [a] B ALS . A ok T U o A5 i
30 min X 2% 41 K BHFATHE 1S o
E R . R 2 VR B E ot 25 e

WOk K WO (7.36 gokg'edh) L A T4 2 &
(19.27 g-kg'-d") . R 1 H TR F 251k F % &
Y30 g IR 30 2. 24H30 g K530 . 14530 g,
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FH R 15 g B2 10 g AT 10 g, 2E3F 185 g R
Pt SckmrEnt R RS N SE R Bk 6.25, R
BT FH 3E 3 AR 2 O 185 gx6.25/0 N IR i
60 kg=19.27 g-kg"'-d'; i 1.2 W A 4401, i A 1 H 1R
24 I 7 ORE B 9 70.65 g, AR A R A FAT Ak
ST ] 3E 2 HECHh 2h I 7 UKL & 7.36 grkg'-d
SEPG VT 2 R AR R RV VT KIS W (2 mg-kg'-d?) L IE
WA HRBRA T 0.9% AP (10 mL-kg'-d")
HEH EERE

22 BM SHKFEKKRGLGE ZEEAEEK24 0,
B BEPLVERC 3 HRRL, 2% S -4 (40 mg- kg
PR 0T ) BRI K B, SE 5 R FIAE BER K (4% Z R
V5 T, 6 K BRUAT 20 5 T 3 sl ko JOE R 1 1
] 78 B IS, W Sk B | T K A s, T
Je TG Y 55 G 8 2 Bk 2 e {0 AH OGS 0 . R 4%
AR (AT H), L 2% 1 B 2 488 B S, Wk
AbFE AR A SCHR (21, 78 UK & b P 4 8 i D CAL
XA Z A GRS AW A # R, H T Real-time
PCR 5 & M 8 E ik i (Western blot) ki ]

2.3 KR AR

231 KREMAFEHEWE TLEH0.7.14.21 K,
T PR 2R B T i, A SR 2R A T .
232 TR TS 0.22 K, K4S SCHR
[22-24], X5 2% 21 K BUAT 7 0% Ot 47 52 46 (SPT) L3 38
TFUKk 256 (FST) X W35 9255 (OFT) o WL 4% 20 K FR
12 A D - 25 [ R I RO A et/ R W V25 VAU #E
T+ 7K T FE ) x100% ] 5 % FH Noldus 23 &) /1) 3l
W)z S Bk R 5 & 4t (EthoVision XT) i 5% 45 41 K
B S min PN 7ZE 7K Al PO VRS Bl 09 b B R (s) 5 oR
EthoVision XT {2 s¢ A 45 41 K B 5 min W 7EW 3546
(1978 2l SR B (om) 5 e X452 B I 1] (s) o

2.3.3  Nissl Q@A CAL X M2 e B B i 4
LU Y) R IR K S A e IR P 5 min, 7K
UEL0.1% VKIS IR 70 A, K Uk, & T B4 T, PR
% W] 10 min, £ 5o FEOGEE T W & 4K R
CAT X HIE A8 4k, [R5 4% 40 K U 5 CAL
X b 28 e

2.3.4 Real-time PCR £l CA1 X PSD95. SYP
mRNA FHXFRiE  FRECK B CA1 XA L&,
AR IR & BRAE L] R BURE S CAT X ZL R
RNA Jf ¥ # 3t & il cDNA. P J5 ¥ 1T Real-time
PCR IV : #£ 95 °CHIAE 14 30 5,95 °CAE 4 5 5,55 °C
Bk 30 s, 72 °C 4E {1 30 s, fE FF 40 X . Real-time
PCR [ W &5 5 , #4745 K 40 1. L GAPDH A
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LA AR 22 302 T A B R PR R A X Rk
o G RBRYE R AR A L P A IR 1.

*1 SI#HF7%
Table 1 Primer sequences
5149 JEHI(5-3") K /bp
PSD-95 I3 GACAACCAAGAAATACCGCT 120
Fiif GCTTCTAGGGTGTCCGTGTT
SYP 3 ACCTCAGTGGTGTTTGGCTT 231

T CCCGTAATCGGGTTGATAAC
GAPDH I3 ACAGCAACAGGGTGGTGGAC 250

T it TGAGGGTGCAGCGAACTT

235 4k (IHC) /I CA1 X BDNF ,GLP-1r
RBAE BUMHL A A, s BB E K E
it R AT A R P R A8 B W AT B IR AE 2 0 T o TR
PE 3k S0 Ak 0y Tt B DT 59 | G 92 G £ B PR TR L R 1 —
HL (BDNF, 1:200; GLP-1r,1:1 000) ,4 °Cif % . K
H 8 52 +h 22 vl i (PBS) BE I, 8 I —H0 BRI b
WCHER IR TAEW , & TS W E 5,7 /in DAB
BOW IR IR SOR W . H koK
Va5 R AT R B K, RS I, B A B
Ko 2K A Image-pro plus 6.0 # A4 & I 11 B 5%
FE(MOD) ., LUIE % 41 MOD {f b by i, 55 45 4
5 0EH 4 R) Y 22 AR RO A .

2.3.6 %y Bk (Western blot) £l CA1 X
GLP-1/GLP-1r 5 PKA/CREB/BDNF jifi i #H 5 & [
FIRIKF WEFFREUR BRI S CAL X 4 8 T it , 4%
%t (mg) - R FL (L) 1: 10, /i A 5 45 B3 5% 1k 960
(PMSF) W 2 At 25 11 g 400 1) 551 19 24 23 4 i i, (R IR
F2 HEHXN CRSAREREMFM (X+s,n=10)

A0 L B0 15 min(4 °CL, 12 000 r-min, 5.0 248
8.4 cm) W L5 . Kl & vk EE S L A AR
PR, AT AR L B EE W . 45 4 RE A TR T
SRR, FEAT T T on R R - SR TN T A O P UK
(SDS-PAGE ) Jf-#% F) 2 Bl — 9 £ 45 (PVDF) i, £
M2 hJE, PERE, iIn A—#Ht (H /8 F1 : GLP-1,1:500;
GLP-1r, 1: 500; PKA, 1: 500; p-PKA, 1: 1 000;
CREB,1:500;p-CREB, 1:300; BDNF, 1:500, N2
% [ :B-actin, 1: 10 000; GAPDH, 1:3 000) , 4 °C
oo H PEB, A — i (1:20 000) , % & CE
1 h, Yeda Zhi. BOLKMT R MR RO
(ECL) k& )tk , i@ i ChemiDoc #F 1T B G 1% . U
Image J#AF 53 17 88 19 2% I FEAE ¥ H 09 88 IR
B/ 28 F K BEAE MR 25 SN A Be it 50 #r .

2.4 Gt ffF SPSS 26.0 #4 X B s kAT
Gt ARV x £ s KR o A EE IR MIE S 70 A
HoJ5 22550 R IR R O 22 40 B i AT S 50K 5
21 [a] k%% fii B Bonferroni 5 ; 2 B HE IR M 1E 35 4 16
B 75 22485, W% FH B0 PR R 5 22 430 B, 2R A) T AR
JH Tamhane's 72 ¥, P<0.05 N ZRAGITHE L,

3 &R

3.1 GO CRS K BRUAR R & 52 1 BT 4
A, 45 40K RO B i 22 3 B 40T 38 3 i B 06
Jo L A H R RAR TR SR R K . 5IE®ALL
A BB R BRI T BEAE S 701421 R I3 B 25 %
IR (P<0.01); SBIAYA LK, 3 1 AL HUPE VT 40 K
B BT BEAE S 7,14 .21 KB 1 5 2548 in (P<0.01) 5
P 25 20 2 [ A i it 22 S OC et 2R B . R 2,

Table 2 Effect of Xiaoyaosan on body weight of CRS rats (x£s,n=10) g
215 il /g kg EAPN ENPN 14K 521K
A 253.06+19.15 317.45+14.85 349.64+17.01 386.66+16.75
H A 2 261.05+17.61 278.22+12.16% 292.15+16.68% 309.36+19.78%
M 8 7.36 255.65+14.67 310.65+12.43% 336.83+19.82% 362.14+19.99"
FPEIT A 0.002 248.42+17.94 307.40+15.07 329.26+14.91% 353.73+19.25%

TE 5 IE# 4 I8 VP<0.05,7P<0.01; 5 B A 20 Lh 4 Y P<0.05,% P<0.01; 5 iP5 7T 46 Lb % ¥ P<0.05( 3% 3-% 8 i)

3.2 HEHIN CRS KRAT M# I MR 1B
M HKRITAERIELER LG8 X S
21dJA, SIEH A A AR KR 5 min B 2 B
B 05 min O X5 B R] L R OBE e G R 3 R AR
(P<0.01), # 1E B[]t 25 E 4 (P<0.01) ; S AR 4 L
BOWMAAHKE S min B ah B S min R [X
15 BA B ()RR i 4 2R B e T (P<0.05, P<0.01) ,
e 1l mF E) B S 45 45 (P<0.05, P<0.01) ; ¥ JH 24 4 1)

IR RA2ZRIGIF L, W3 F4b,

3.3 i BT CRS KB D CAL X i H#LJE & 5%
M JE TG Y B 45 51 B oR |, 1E H 4K BRURE DD CATL X
25 T HES RN B 25, 8 TGN A T B T 5 A5 A 21 R R
5 CAL X Z WAool 2 AN 76 6 o0 A
JE TG/ D A T % 5 1 8 dA VS VT 4R R
T3 B X 28 TCHE B 43 A AR R 4 oK | 2 A 40T
W ILE L, MR T R B, 5IEE 4
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R3 HEHI CRSKR OFT KM (x+s,n=10)
Table 3 Effect of Xiaoyaosan on OFT in CRS rats (x+s,n=10)

5 min B 3l & B /om 5 min H e X 452 BE B[] /s
éﬂf’” %ljé/g.kgrl e 2 R — e N2 i —
Tt AT A S T AL T TS
E# A 2807.26:177.36 2 499.23+296.05 23.76£3.25 22.71+2.88
IR 2 2892.17+193.52 1 432.53+292.01% 24.81£2.75 10.95+3.39%
1 3 H 7.36 2 825.35+198.45 2268.81+377.52% 24.71+2.61 15.71+4.03%
FPGTT 4 0.002 2 890.72+169.81 2280.99+342.39% 23.46+4.13 15.97+3.51%
R4 HEH I CRSARSPT.FSTHI N (X+s5,n=10)
Table 4 Effect of Xiaoyaosan on SPT and FST in CRS rats (x+s,n=10)
TR D 4 22/ % S8R 3L Y K A L 5 ) /s
241 3 /g ke — " . "
T ARl R T A WA E
EHA 85.02+4.73 85.27+5.09 102.58+18.22 107.84+16.76
A2 85.89+4.59 54.06+7.06% 101.40+16.47 160.24+18.31%
1 3 7.36 86.25+7.85 72.53+7.52% 103.78+13.31 132.02+21.60%
FVGIT 4 0.002 88.53+6.17 71.84+6.83% 103.36+14.25 125.82+20.88"

o, B2 R R D CAT IX i 28 T B0 B 28 U /b
(P<0.01) ; AR 20 LA, 38 3 B2 JRUP 7T 41K R
T CAL X & oo B 5 1 £ (P<0.01) ; I 2
2z ph e 22 R s E R L

R5 HEHBXCRSARED CAIRHETLE

Table 5

S (x+s,n=3)

Effect of Xiaoyaosan on number of neurons in

hippocampal CA1 region of CRS rats (x+s,n=3)

F6 BEHNCRSARED CAIXRAMFTEMEMNZ

Table 6

of Xiaoyaosan on

synaptic

W3S, 25 it/g kg BB CAT X A28 T KUk /A~
IEHH 161.00+13.75
AR 2 82.33+12.66%
BIERE & 7.36 135.33+11.37%
FPGIT 4 0.002 131.00£10.82*
FE . WaR6,

Sl (x £ s,n=3)
plasticity in

hippocampal CA1 region of CRS rats (x+s,n=3)

S ,, 15 K f/g-kg'  SYP/GAPDH PSD95/GAPDH
L EHA 1.000+0.033 1.000+0.043
c D R 41 0.334+0.084% 0.261+0.027%
WA ER A ;B BRI C.3 3 W4l D JU P 7T 41 (& 2- 1 3 A 7.36 0.846+0.081% 0.871+0.061"
SRIY ST IT 4 0.002 0.817+0.068" 0.8320.097"
E1 EEHWCRSARED CAIRBEESHEM (JEIK,%200)
Fig. 1  Effect of Xiaoyaosan on pathological morphology of

hippocampal CA1 region in CRS rats (Nissl, x200)

3.4 JHIEHON CRS KLU CAT DX 5 fih il 98 14 Y
M Real-time PCR &5 3L 878 , 5 1E % 4 HL#&¢, #E
RIZH K B 5 CALIX SYP 5 PSD95 () mRNA #f %f
Feak B 8 E 00 (P<0.01) ; SRR 4 Ho R, T 38 1L
L F PG T 41 K B D CAL X SYP 5 PSD9S 1Y
mRNA X 2 3k 5 14 18 25 3 i (P<0.01) ; P 25 41
Z [ SYP 5 PSD95 i) mRNA # %} ikt 22 R L4
. 38 .

3.5 JHIEE CRS K # S CA1 X GLP-1/GLP-1r
fF2 g m THC 4R Bon , 51 W 24 B
20 K B S CAL X GLP-1r 9 MOD {4 & 2 i /b
(P<0.01); 5B A 21 L 5%, 38 3 B4l K B 5 CAL
X GLP-1r ) MOD {8 & 2 Ft 5 (P<0.01) , %P5 7T 41
KB D CA1 X GLP-1r B MOD {8 2 % L 48 i ¢

B S HVGITA A, HERA K RES CALX
GLP—lrE’\JMOD{EHHEﬂ[%(P<O.OS),J&@Li’%%
Western blot %5 2} 7~ , 5 15 & 41 Ho ¢, B AY 2 K )
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7 5 CA1 X GLP-1,GLP-1r % [ % ik i & W /b
(P<0.01) ; 5 BRI AL L, 38 1% /4] K B 5 CAL
X GLP-1.GLP-1r & F £ 5 & % & 7+ (P<0.01) , #
PEIT 41K BUfE 5 CA1IX GLP-1 GLP-1r K [ £ ik 2%
SEGIHF B MHAHZNES LRIT¥E
X W3 T,

C D
2 HEHBMCRSKRIED CA1K GLP-1r R & § % I
(THC,x200)
Fig. 2
hippocampal CA1 region in CRS rats (IHC,x200)

Effect of Xiaoyaosan on expression of GLP-1r of

£7 BEEHX CRS AR GLP-1/GLP-1ri# B MMM (+s,n=3)
Table 7 Effect of Xiaoyaosan on GLP-1/GLP-1r pathway in CRS

rats (x+s,n=3)

7 GLP-1 GLP-1
ag - _ ! GLP-1r
/g kg /B-actin /B-actin
ERA 0.943+0.056  0.833£0.074  1.000+0.057
IR 2] 0.495+0.053%  0.327+0.043> 0.72640.036%

HIEEHA  7.36 0.758+0.056"  0.648+0.125% 0.941+0.036"

SPEITZL 0.002  0.633£0.043  0.471£0.070  0.755+0.072

3.6 M & H XS CRS K i & CA1 X PKA/CREB/
BDNF {5 53 i (52 THC 45 3R WoR , 5 1E # 41
%, 1R 2H K LR ) CA1 X BDNF # MOD {H i
W (P<0.01) ; AR 20 Lh A, 3 38 WA IR P 7T
20 K Bl & CA1 X BDNF A MOD {8 & & % £

*®8 IHEH N CRS AR PKA/CREB/BDNF & % & 1 &%

GLP-1r 53 kDa

21 kDa

GLP-1

p-actin 42 kDa

A B [ D
El3 CRSXAXR GLP-1/GLP-1r @B E B RIZE )

Fig. 3 Electrophoresis of protein expression of GLP-1/GLP-1r

pathway in CRS rats

(P<0.01) ; " H 25 4l Z i) 22 % LG it % & L.
L8 Kl 4.

Western blot %5 2 i} 7~ , 5 1E & 41 b 5%, 15 1 2
KEUHE D CA1IX PKA .CREB % [ # ik 2 3 L4t
2 7% ¥ ,p-PKA .p-CREB .BDNF 4575 |9 % ik /K - ¥
W, 25 BA S EE L (P<0.05,P<0.01) ;5
R 20 Lh A, 38 B AL IRV VT 4R RO S CAL X
PKA.CREB & 1% ik 2 5 L4 it 22 & XL, p-PKA
p-CREB .BDNF %4 [ & 5 K F- 1 2 [ (P<0.05,
P<0.01) ;I ZidH Z M 2R K git = E L. W
# 8.5,

Bl 4 HEHNCRSKARIED CAl X BDNF R X ) % 1@
(IHC,x200)

Fig. 4
hippocampal CA1 region in CRS rats (IHC,*200)

Effect of Xiaoyaosan on expression of BDNF of

M (X+s,n=3)

Table 8 Effect of Xiaoyaosan on PKA/CREB/BDNF pathway protein expression in CRS rats (x£s,n=3)

2 531 Hik/g-kg!'  PKA/GAPDH p-PKA/PKA CREB/GAPDH  p-CREB/CREB BDNF/GAPDH BDNF
1E w4 1.039+0.048 0.503+0.052 1.179+0.065 0.929+0.043 0.720+0.053 1.000+0.054
TR 2] 1.050+0.037 0.215+0.014% 1.149+0.061 0.192£0.038% 0.502+0.065" 0.657+0.042%
14 3% il 7.36 1.058+0.030 0.395+0.027" 1.14540.049 0.678+0.028" 0.710+0.055> 0.930+0.057%
FPGTT 4 0.002 1.042+0.045 0.337+0.011" 1.16940.057 0.605+0.033" 0.862+0.056" 0.943+0.053%

.39.
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fil i 8 X S AR T 4 M R A 4k
peRE _ proe i s T S T B, % 1 e 5 ok 4 K T 0 e O
e _ - AT B WS T B
CRS K B T CA1 X % il 7T 33 1k 9 B 0 , % 90 1]
o PKA _ 21Da i CRS K UM 5 CA1IX SYP .PSDO5 iy mRNA %
WK L 45 7 45 T g il 7T 938 P T i S 1308 10 3 45

PKA | £1 D VBRI ARRE 77 A 1 T B
. GLP-1 {2k Y A5 41 JE 5 kK 2 i, A A AT 76 5
BDNF _ 18 kDa il o T B R PR 4 D06 40 N 4 96 L A Tl £ T i
- 9 DS A% 5 e ] AR % i B L 22 B
BRI AT A3 A T AR BFSE R B, AT AR AL AT b 1Y
pooB e P S R W T 16 GLP-1 % 3% Pk GLP-1r % 15

El5 CRSXR PKA/CREB/BDNF i# % & B & ik B ik

Fig. 5 Electrophoresis of protein expression of PKA/CREB/ A R GLP-1 i 3l 55 T 3 i 0 A R AT

BDNF pathway in CRS rats

4 iTig

TOVAR i AR J8 v B A E R I R YL, R
B2 h b 220, B R AR IS B R E A
HIAE P AZ DR AL Z — o EEHC— )7, AR E
RARR 7Y, S E AR 518 R % (AT
F A A A5 2 ) 4R, LA A G A
B2, OB IE KRB E AR H 25 . I
PRAFF5E 22 0A , 8 3 60T F 5% P AR |, 7= 5 B
IS , Jit i AH S 30T A T 22 48 1 955 4 DG 4 AR AE 1)
BT B BIG T REEE AT WK K T PR R
AR B9 FE FH AL W] e 5 H 2 5 i i i &0
JE O A AN PR T R 2B SR g k] 9
PES R B - A LR (HPA) Bl 5 A 4 - -
oG il 45 g AR A 5 T DL T o 2
2 R PEPUEE IR AAERE o A ST SR 2 M R
TN B RSO B 21 d, LA G AR R
PABEEAT s, g L W | 3l 3 1 RT 4 3% B CRS
KRB MABEEAT IR TG S CAL X R B 45
Ut B 7 S ARY Y 20 D) .

2 fish T U P R i 5% fll (R 3% O R R T A AR
Mo ZRHLEN LR S 5 58 il T 98, AL 4 8 fid iy A
28 336 JORE T A R AR L S i X A 2 s AR ) i
AR, DA K 5 ol 245 b VB B BICAE o VT IX 2 ik m] 98
PR AR Ak B2 HATE 9 B2 4R ¢, SYP . PSD95 45 58 fish 1]
IV bR A AE IS 3 4 1 I X B R RS B
6T A R AR SRR AR AP S i i A 2 ik
e B L 5 ik S 5 2H 28 ik, SYP Sy 28 fi iy S 4 v 7R
I, AT B 58 fiok ) 250 %% B B A3 AR PSD9S Sy %8

. 40 .

10, BWFFEINN , GLP-1/GLP-1r B Hi 45 i A AR 1
a5 H 2 5 el 38 58 filh n] 98 P BN AR A
Jelo2! - pPKA/CREB/BDNF 1% 33 # 9 Ay & k4
PUAE & INARROH B9 R AR PRA T AL 5 T fik
% CREB 22 % & 133 {v o5 () 85 FR 1L , 3 o) 0 3
BDNF 1 7% 5, ifF 1M 38 2o 3 0% % 520 2 i i <2 1K B
(TrkB) i % PSD95 . SYP ik , i 35 ¥ 5 [X %€ fish ]
IR

WE 5T 7, 0 AR A5 AU K BRI 5 X PKA/CREB/
BDNF {55 53l [t D) 68 52 290 61, 3005 1238 % n] 5
R I IX 58 fh T ¥ PEC . GLP-1/GLP-1r 5 PKA/
CREB/BDNF il }f X & % % , 24 GLP-1 5 GLP-1r 4%
B Ja ATEOE G B8R W BE B 5 AR T R PR A R
1A ATP 5% 46 5% — {5 i SR 85 I 1 (cAMP) | B &
0 ML cAMP ZKSF- B9 T, A 1 PRKA B CE A i ik
T P 1 S, DT e 50 ol TR b S B0 B Iy o G A A 5
& B, T W 5 X GLP-1/GLP-1r 1] i i3 PKA/
CREB/BDNF il [ ik 4% g T [X i 48 R AE I b 4 8
PRSI gE A5 R W, 1 i HnT aE o BT CRS
K Bl & CAl X GLP-1/GLP-1r 5 PKA/CREB/
BDNF {5 53 % , 42 FF CR'S K B2 fith ] 9 1 , DA 17 24
LA AR FEAT A

25 TR H A WORT B T MV T CA L IX % fih m]
SAME WS A R R AR AR AT Sy, SLAIL I AT AR 2 o
i GLP-1/GLP-1r J 2 4 5 ) PKA/CREB/BDNF
17 538 [ T S B . AR IE 5 Sk B B i 3 BT AR 1Y
B2 BL ] B T8 010 AE h BS 24 116 PR 2 97 R It
TR AR
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