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A 5T A AR IR S e b fe BT A48 /1. FABMEE Wistar K R 3 97 £ A BATA T E 5 55, B EMLs A EFa
(10 ) Amik 240 (50 R ), FRIEHLLE K R, A0 R A 0k ) 22 PMDD T AR IEAE A, iR o e K R AR 4 AT
B (TaMEATRE) B T4, 8123, THEREF9:00# FAREHRIK, HFLE2AHF A, ARY 3 EE RAHFRKERFY
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(BDNF) 7K A B 5 & 4 22 BDNF | B5 282 8 85 % 4k B(TrkB) | & fik 4% & & (Syn) . & fik & % & & & 95(PSD95) 89 & ikt oL,
GR MEHBHEFF T B R ET, P T K EPMDD A AARE 694700 ¥2 & 6,4 BDNF . TrkB .PSD65 .Syn %, EIiiEzs R 2
T, 2 T T R F ¥ ek 42 4 PMDD AT SARERL A K R 60 B ZA AT AR, AR F RSN R G AL AR P AY Z MR
Wk B, A dr i BDNF /K -F e i i 3 20 22 ' BDNF \ TrkB , Syn % & 69 & ik (P<<0.05) ;e st B 2 44 K R iR 345 1 B 5%l
(P>0.05)., &5 # T 74 i PMDD AT A ARGEAE AL X R 49 3P ARE IR , 3 3% 2= 10 ST 0Tk 7, R O Ap Zou i s Lt 4F A TRk 55 9%
P48 % BDNF/TrkB A3 58 % | Ll Syn & @ 69 Rk A X,

KB BT SRR AT AARE R REAY 2B R B T A 2 AR

Study on the mechanism of rutin in ameliorating depressive symptoms associated with premenstrual
dysphoric disorder characterized by liver qi stagnation syndrome

ZHANG Yiwei', SONG Xianliang®,REN Yashuang’, GUO Dedi', SONG Runwei', CHEN Xitai',ZHAO Huaiwei',
SONG Chunhong' (1. School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan
250355, China; 2. Pharmacy Intravenous Admixture Services, the Affiliated Taian City Central Hospital of
Qingdao University, Shandong Taian 271000, China; 3. Clinical Pharmacology Laboratory, Heze Municipal
Hospital, Shandong Heze 274000, China;4. Laboratory Animal Center, Central Hospital Affiliated to Shandong
First Medical University, Jinan 250014, China)

ABSTRACT OBJECTIVE To investigate the mechanisms of rutin in alleviating depressive symptoms associated with
premenstrual dysphoric disorder (PMDD) characterized by liver qi stagnation syndrome. METHODS Network pharmacology was
employed to identify the intersecting targets of action between PMDD and rutin. A protein-protein interaction network was
constructed to screen core targets, followed by gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment analysis. Molecular docking simulations validated rutin’s binding affinity to core targets. The bilateral ovaries
of female Wistar rats were removed, followed by artificial hormone induction. The rats were then randomly divided into normal

group (10 rats) and modeling group (50 rats). PMDD rat model with liver qi stagnation syndrome was established via restraint

stress. The successfully modeled rats were further divided into
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model group, fluoxetine group (positive control) and rutin
group, with 12 rats in each group. The corresponding drug
solutions or water were administered by gavage at 9: 00 a.m.

every day, continuing for two estrous cycles. The open-field
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test, forced swimming test and Y-maze test were utilized to
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evaluate the effects of rutin on the behavioral indexes of model rats. Additionally, the density of neuronal dendritic spines in the
hippocampal tissues of the rats was observed. Serum brain-derived neurotrophic factor (BDNF) levels and the expressions of
BDNF, tyrosine kinase receptor type B (TrkB), synuclein (Syn), and postsynaptic density protein 95 (PSD95) in hippocampal
tissues were quantified, respectively. RESULTS Network pharmacology and molecular docking revealed the core targets through
which rutin ameliorated PMDD characterized by liver qi stagnation syndrome included BDNF, TrkB, PSD65, Syn, etc. The results
of experimental validation demonstrated that rutin significantly increased the spontaneous alternation behavior scores of PMDD
model rats with liver qi stagnation syndrome during the non-receptive phase, shortened their immobility time during the forced
swimming test, and enhanced the density of neuronal dendritic spines in the hippocampal tissues. Additionally, rutin upregulated
the levels of serum BDNF and the protein expressions of BDNF, TrkB and Syn in the hippocampal tissues (P<<0.05). However, it
had no significant effect on the above indexes in model rats during the receptive phase (P>0.05). CONCLUSIONS Rutin
ameliorates depressive symptoms, enhances spatial memory capabilities, and reduces neuronal damage in PMDD model rats with
liver qi stagnation syndrome. These effects may be associated with the activation of BDNF/TrkB signaling pathway and upregulation
of Syn protein expression.

KEYWORDS rutin; premenstrual dysphoric disorder; liver qi stagnation syndrome; brain-derived neurotrophic factor; neuronal

damage

251 255 1 (premenstrual syndrome, PMS) J& 48 %
PETE A 2 A 00 e A (B T okl 7~14 d) 3R
a5 AR — R 50 SR O3 T RER"Y
Hoop, 22 i 0 52 5% 5 (premenstrual dysphoric disorder,
PMDD) /& PMS {4 S50 AT 5]k R AR 5 45
15 2878 A LA KL D IR Sk A5 B AR, H R AR
TEE R, A 20k 1R RY, EeEkERN,
A 3%~8% WL MEFT £ PMDD 2 Wi bnife , X X T AR N
A T R RIS, Qiao SEMIE T P R A VR HI BT
AN, PMDD F= 273 AR E AT e 2 Fow A,
rf PMDD S ABE () ML ARE SRR IR A 5545 il 22 5E AR
%, PMDD ALl 2% H v A 5e 4 W1, #5 K 0P 5%
E 1IN Y G ES U TE S TN B R U 2P e 9 R g [
Ui ORI 22 A 2D T i R PMDD IR YT
D5k FEAFEAT AINAYT I PSR ER R (T
AT RSO AR E , B9 SRR AN B F R 03F
R 2597k FEARRMER Y IR R AR
PRI A AR 2 25 O] W I 2k PMIDD SR A 1Y
AHOCHEAR™ A 0T Al FH P 348 m 2 35 2L i s R B9 58398 1)
A AR 5 T € i P BT o TR I A 25 1 Sk
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T M R A B A RS T, AT
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] Ao Dl o 2 A 5 A A AR, {H PMDD
M T Z A5G 2 LBOTT REA 1 i el 4 22T
P41k 22 PMDD JIFARIE M AT, BE T, ARG
T SER T 2% 24 AP A 01 XRHEBEOR, J0 T OR4p b
2870 ZZ i PMDD JTCARUE £ 78 75 A FH BIL i A0 G B 4
A5 TR A K U R PP 24T % PMDD T UARTIE
A SAEAR IO AT T, 00 A0 B Uk T e 40 5 S ML, L
o7 T IR PMDD T CARIESR L 24 B4 dl

1 ##
1.1 FENUE

AW FT ] = 2L AR A4S MK- 18K R &1 0
i ( H A< Muromachi 23 w] ) . SuperMaze B #4714
KA ARG (IR E BRHA R A ) (7000smz-2
RUE s V) A AL (F2 [ Campden 23 7] ) \BX53 AU IF & 56t
218 ( H 7R Olympus 23 &) ) | SpectraMax i3x %1 22 I fig
fifi 11X (3€ [E Molecular Devices 2 &) ) . FluorChem M !
BEIE 54X (€ [# ProteinSimple /A 7 ) 45 .

1.2 FEARERF

FT BRA (5 B20771, 405 > 98%) W [ it
A= YRR AT BR 2 B 5 22 e R R M LR
EL HE 24 (At 543 1> Y0001524 . 1250008 , Y0000852
F20160721, 215 3 S AME T 99% . 98% . 98% .97% ) 4] 1t}
H 3¢ [H Sigma-Aldrich 23 ] 5 R R R VU T 70 B [4IL
22533A, #LA% 20 mg (LAFR PG T 11 )]04 H Patheon France
OS] PR R 2R AR (R £ (A5 PK40 1) I [ S5 [
FD NeuroTech 2\ ] ; /|y BRI U5 PE A 8 4 5% H - (brain-
derived neurotrophic factor, BDNF ) fiff B £ 32 W B I 52
(ELISA) i) & S B-1UE 1 (B-tubulin) FLiA JHAR
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i ALY (HRP) AR i L Eht S e e sk 1 G =t
(#5351 EK0308 . BM3877 . BA1054) 11 [ i fi
A ) TR A BR A Fl 5 % $T BDNF $io ik (4t =
ab108319) Iy [1 3% [& Abcam 2% 7l 5 Bl HT % fil #% & A
(synuclein, Syn)HAA b2 fi )5 %5 FE 4 1 95 (postsynaptic
density protein 95, PSD95) HL {4 S bt i 28 W i i 7 14 B
(tyrosine kinase receptor type B, TrkB) i 1A (41t-5- 4351 4y
2644 ,3450,4603 ) ¥4 [ SE[E CST 2 Al o

1.3 SEIEzh#

SPF ZMEPEAR T Wistar KFL 60 H, 1A H 130~170 g,
6~8 Ji i, W [ It st e A AL S50 Sh W H AR A R A H
APV ANIESS 2 SCXK (51)2021-0006, T K BRI AL
G308 (B8 5 ) I B i 48] (B K e |- 8: 00 FFAT, B |
8:00 AT ) M 5% , R 22~26 °C, HIXHER E y 40%~
0%, A EEE KK, AR T RA RS —BERK
2B v B2 B S S R A R A 22 5L St (it
35 INCHIACUC2021-79) K ELIAE I PEIR R 7 d
FEHAT R 2505
2 HEEER
2.1 MEGEZESH

A “premenstrual dysphoric disorder” b J& 5 1] , 6 2%
GeneCards £ & /% (https : //www. genecards. org/) . OMIM
B JF (https : //www. omim. org/) . TTD (4 J& (http://
bidd.nus.edu.sg/group/cjttd/) , 3845 PMDD % #1153
1:f SwissTargetPrediction £ 4} J4 (http : /www.swisstarget-
prediction. ch/) | Super-PRED %4 & /% (https: //prediction.
charite. de/index. php) . SEA %{ 4% /&£ (https://sea. bkslab.
org/) \PharmMapper 745 J4 (https : //lilab-ecust.cn/pharm-
mapper/index. html) | TargetNet %% 4} J& (http://targetnet.
scbdd. com/) | DrugBank %% & £ (https://go. drugbank.
com/) SE AR T HAE HTHE Ao B E R I AU R A
1 I 55, 28 UniProt 2445 J4 (https : /www. uniprot.org/)
e AR IER IR, PR AN S = 4245 73 HF- 15 (https ://
cloud. oebiotech.com/) Dk 3 B 52 £E 4 £ I 22 1l 75 LA
22 £ 0 5 5 A STRING % i J& (https: //string-db.
org/) , ¥ 3 & 1 - 2 1 #H H./E H (protein-protein interac-
tion, PPT) [ 2%, BB 190 265 vh oSG A 19 i, 2 1 TSV
A, FFFIH Cytoscape 3.10.1 A T AT AL /R . UL
AR DA S A M U A HERT 5 A LA K
P 28 T4 9 A G O E SR S OCHERE . IR ) = 2E
15 53 B - 5 % A8 B2 B A5 147 A A 4K (gene ontology,
GO) T g | HU AR P A K 41 5448 14 (Kyoto Encyclope-
dia of Genes and Genomes , KEGG )i i & £ 4347

TEZED; 202545 36 4 121

zE W K, il i GeneCards , OMIM , TTD %4415 J4 4k
5 PMDD $Jii #0151 4104 ;3 i SwissTargetPrediction
Super-PRED . SEA | PharmMapper ., TargetNet, DrugBank
SRR R AR TR I A5 8444~ s USE £ 3R 45 PMDD
FIP T B T 60 1o K EIRSZ M KL A STRING
B e T AT PP 45 45 5 R, e SR A6 IR F- (tumor
necrosis factor, TNF) . 51 & % fk i A (monoamine oxi-
dase A, MAOA) , TrkB . }% {4 i 37 /& 2A (hydroxytrypta-
mine receptor 2A, HTR2A ) . BDNF & #Z .08 o5 (77 o5
{53 31 2}y 72,6558, 58.56) 5 Ak, i 28 51 i b o
PSD95 ., Syn 7£ PPT I 45 rf1-th,45 Ay 822 (45 55 B 53 by
26.12) . GOIIREE T4 R (8 1A) 7R, S
A9 4 Wi #2 (biological process, BP ) FE 4L 24 2 filif% 3 |
DAY 1 2 6 B 114 T 1) 81 42 55 5 4 2 53 (cellular compo-
nent, CC) F= 295 N 5 il Jei B AR 58 2% B 46 5 4+ D) g
(molecular function, MF) 5= 2195 K #if 25 386 5t 32 4435 14
KL 54 . KEGG il ig & 8 Irai R (K 1B) s,
AT OE e 2RI PR ECAR -2 R A AR B R R
I L 5- )8 (A e B S M {5 5 R A SR AT Y R B
[CE STl
2.2 SFRE

R 4l 000 4 24 2 45 S | A 9 356 BRGS0 I
TNF .BDNF , TrkB . MAOA . HTR2A Fl# 28 ST 45 5 45 5
¥y Syn,PSD95 HEAT 73T X He g ik, HARERAE LI : JA
PDB %4 % (https : //www.rcsb.org ) H R BUC R 15 A 25
PSR, e PR AR s K H Schrodinger Maestro 12.8
A% 1Y “Protein Preparation Wizard” #iz B X 25 14 45 74 (1)
SERHEATOLAR, B 8 B N ST R AL AR AL 4
J ¥ 8375 4.0 W3 B 43 B AR AR 5T 5 IR A FIE X
i ff o M PubChem %{ 4} & (https: //pubchem. ncbi. nlm.
nih. gov/) 3K B2 T (19 /N 43 F 45 ¥4, fili ] Schrodinger
Maestro 12.8 #X{4-1#) “LigPrep” M xf Hik 1 r a5t ik,
{ii Ffl “Receptor Grid Generation” Hg Bk 52 L 25 & 5., 7%
SR A R BN B o Al PR A B AT
HEAT o1 X, WA 3B INR R SE R ) BOK (455 g
JrbEsR™ 455 5K, Syn . BDNF  TrkB . PSD95 . MAOA
ST 0T AR50 00 53 —6.099 . —5.936 . —5.940
—5.887,—3.184 keal/mol (1 keal=4.19 kJ) , I 45 A fiE
I8 5 1 TNF JHTR2A 525 T 45 A0

LR I 22 RO XS S nT i, 2T AT L d
i /5 I F 4% 0 HI 45 BDNF , TrkB A1 0f 28 353 1 4 i
PSDY5 ., Syn (£ & fEXI/NT —5 keal/mol) K24 3% PMDD
SEIR

China Pharmacy 2025 Vol. 36 No. 12 - 1451 -



14 B BN T o

LERRIRRR O S
GRS IR 73, SRR — (R
MR E R

MRS

IEREE MR

PR R 2 I E S

BRI

PISK/AKL S S Y R

e sl

AR

S

i

e

i)
LERMEATIHAL A
Rfih

LE

i

KRR

BIRSG

(e

MRS

Bz kit

Sl

[l el

G MR Z i

MFRLSS

SR R4
T

I T T
0 3 6 9

e
A. GO TR = 44 Hr (i 1047)
S T L ° JEIH
SRR o * 50
Ras 5 5 ® 75
T Y ® 100
R | ® @125
2RIREIR . P
AR [ ] 5X107°
iR - 4X107°
s . 3X10°°
BPHEIET TR | i MR B HEET 0K | St o 23107
it 2464 . I 1X10
WARL .
SR R .
B o
LT @
HeimalA 7 5 o
AE RS .
S 1 .
WEEREREE .
RN (5 B0 a3

T
B. KEGG i # & #4347 (1if 20 37

PI3K/AKt: BT 3 Wt/ 45 (10 B s Ras A L PARTG R 28
A
Bl AT-PMDDZEEIHEES AR

2.3 ZHYISEIRIEIE
2.3.1 IERMMANTIHES

WP 1 AR BRI B I T I — el 4. d, 43
ST S S S A S s R, Feh Sh I R
I JE I Sl A X FRIEHE3Z (non-receptive, NR)
SEI N FR$E3Z (receptive, R)IA™ T4 LK RUIT AL
1) SN 1% FE IR 56 4 — 30, EL Sl J 30 B0 A 1 e LA PRI
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BRE . REREIRE 7 d, B TR AT, RIS SIrk
s (DNR (Bl 5 1) & B b4 12:.00, 52 F 75
0.012 5 pg/pL A HI R E — 5% 0.04 mL; (2)NR W] (215 1]
W)W H W | 8:00, K¢ 5 0.012 5 pg/pL M % 0.04
mL; (3)NR # (B R ) 565 3 K 77 8:00, B2 T 4
0.012 5 pg/wL Z2fi 0.04 mL; (4) R WIAFEATAEAT T
W R ELEF 2 AN R, RS8R T
1:00—3: 00 FF47 FFI 8 H BE i A (K B NR 491 7% [ 1 Fo, BHL
H <3 kQ,RIIAGPIE A FHAE =3 kQ™™) , M4i%2E 3 d 13
NR .1 d H 3 RIIES, 90— B A 1 . e 22
L 24 Bl TR A R BRI TS 2 55
2.3.2 B TS

W 05 158 T A5 R B0 R IE 2 (n=10) FIE AL (n=
50) o RIS HCEE N R4 EE PMDD AR UE R B
B BLAREAEANT F NRIA, KB R AR i (B
AL K 20 em A2 6 cm) RAE5 h(F472:00—7:00)
T AR AR 34 A IR Sl (R A Sl s R Tomaa
UK S 30 A 35 52 50, VA R BRI AS5 NR 9 R 9 )
Bl . HF FIRTERLE NR AR 5830 Pk B PR A shin
] () 25 (E N/ INBI KA THE I | 2085 26 (B 80/ NI I 30% K
B, HA K BURE  PMDD AR TE A AL # g 2™, i
20 1 H AR R I A R B 36 o ASBIF TG T A A ) B
KR FEHLA ABAI L SOG4 (PR PEXT ) 2 T4, 4
12 H o FREA9:00, FPGTTH A BHE S FGTT 2.7
mg/kg (LAAEFRER K A, S N I IR 5 19 8 4% )™,
T4 R BRUE T 8.65 me/kg (LA AR BLER K A
FDU TE K 2RISR 20 K BRI 1 AR AR K, 1 AR
10 mL/kg, ¥EH 2 A4S IE AR AT ik, VE
IR E 5 M A 4 K RS R S i A T B 18
PERA T
2.3.3  ArheEiiK

A3 T Sh A R I A NR R #1747 M 2E 0 . AE
TERRZE 25 3 sl T A ) Sl 15 TR A AN S I 2R 25 1 h
JE AT A R K SR Y SR . R
SRR 24 3 ks BEL X A s HL Ak ST 3

(DB A5 L4809, 58 L = 435918 50,
50,40 cm. KA A K RUICE TEW 3 0 rh e X (8 T2
WIAT R REE T RGEIC I 6 min N YIE 3 S FE S  rh
e DX BRZ B EE B | e XSl A5 B ], >R JH GraphPad
Prism 8.0 J X B AT G430 5 LI B LA x + s
N, Z ] U RCR 7 26 50 A, iE— 20 W LL AR
LSD-1 46 5 s Ky /K U = 0.05(Se i T ) .
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FLAZ 20 em BRI . 035 SC 025 s B R BRUA
JnA (23 £ 1)°CK By B f& v, 1R HHEAT 6 min (938 L 2k
2o IERSER, I Z AT R AT R G sk T
IRSEE 5 2~6 min PN ETEA ST E]

(3)Y BRESLLG . Y 2R B A A fp AH AR A R 120001 3
ANEFER AR, AWK LR G B RRETY
BT — SR AR, (B AT R R AL R Gt ie AL
8 min P H B ERR I EIR , Ge it R Fe gk iy
RWMUEL, IR B R WAT NS A R TAT S
3= M e v B e R FE T B X 100% o

PR (R D) WoR  7E NRIAIR B0 d 5280 v, 25 40
KB A IE 3 B B rp st X I sh R B | A ok X e 5e BE
fa] LR, 22 S TG it 2 L (P>0.05) ., 7F NR #i%
KL S, 5 IR AL R RG] K R IR AN B
F A i 25 B (P<<0.05) 5 SBERIAT LA, #P4 7T 2 A
T2 R B AR N Bl )R] 34 I 2 A R (P<<0.05) . FE
NR Y 8B SE5 5 1E 5 4L g, SRV K R F &
BWAT I8 BERR(P<<0.05) ; SHBIZH L&,
TTLHRNP T KB H R AT M550 35 25 T
(P<<0.05), £ RIMIGRIAPEIK LI AY 2R E SLg, 4541
KB AR bR L 22 R TESe T4 L (P>0.05) .
2.3.4 FEARAE

15 2R 2 RS, 43 S HCIE s 2H NR O AR 1K
BRLE L UBIRIA] HPE VT4 o T 41 NR IR R 91K FRL 6
ST L2 RS T = SR I 5 mL., IR
B 30 min)5, T4 °CF LA 3 000 r/min &> 15 min, L _FJE
M7 , T —80 °CFRAF, &k o SRIM 5 , K A BTk
ARBE, TE UK B oy A A T 2 20 AT i R
ety fiife A SR E I , T —80 °C M RAE, # K
2.3.5  IfiLi# BDNF K46

K FH ELISA A6 . B “2.3.47 30~ 4541 NR \R 1]
R BRI I 3 e, 2 RO Ry 3 e I PR L
Z DI RERF AR ORI L 1M 7 BDNF /K-,

SR (3R2) s  FENR W, 5 IEH 4 U, A R
BRL 4 1L 7% BDNF 7K F- i 25 B IR (P<<0.05) ; 5 BRI [
B, BT A R B I BDNE 7K i 25 7 (P<<0.05)

T 9RUPE 7T 2K BRI TS BDNF /K- JC 2 5284k (P>0.05) .
7E R, 4% 20 K RUIMLE BDNF K L85 , 25 % T 4i 12
B X (P>0.05),
2.3.6  PRZTUIEA WS 5 A OCHR Rt

KRR AW, BU2.3.47 B M4 4INR R
IR BRI A2, Pk 2K 2% 11 VRS R T 4% 2 38 H R
W, B2 24 h e M A SV T i R Y (0 Hh ke e e
@14 d, 248 h G B B R ah , 2 5
B3 d T 1RG5 D AR ZH 2L AR R A T 46 B B
J K R 2R W5 K S (R R 3 U1 A HLYTHE 100 um
SRR R, AT S o D2 s 2 HL i
AL TR ST (AT 2 B ) . RH
Image J R GETT #2058 IR AN 2 B, 5
XA 10 wm B 5E L A S 0 B

gER (2 K 2) s, fENR Y, 5 1F 3 41 b, 1
TRVZH A BRUING Vi 5 2 U 22 ST 2 M 5 R 9l D> | AR 5 8
T E AR (P<<0.05) ; SR L, SPG VT4 A T 41
TR BRUG VA T 2H 4R 22 TT S M 5 R MG 22 | v 28 R i 1)\
ETHE (P<0.05). 76 R, &4 K BUlk i S 2Uph 20
S ZE R AR L, AR 28 i B LU B 22 R E g2 L
(P>0.05),
2.3.7  AHKRE R

K H Western blot 760 . HL“2.3.47 T~ 424 NR |
R K BUARAF (0 i v S 20 2058 o, S0 50 L
W5 L BCA VRN 2 2 Uk B2 S VR R VAL 3, HUE MR
M, 22 LKA B JE I, DAt ALY T8 08 T 34041 2 hs
TBST ¥EM 30 min J5 , 435/l A BDNF .PSD95 . Syn . TrkB |
B-tubulin—4¢ (B B8 43124 1:1 000, 1:2 000, 1:2 000,
1:2000,1:2000),F 4 °CRIFHE LR ; H TBST PR 30
min f& , IIAFARN 5t (R B R 1:5 000) , TER T
BEE 2 h; BAJE, THEERRGACT G B, i
Image J #4, Lh B 15 WS 8 M (B-tubulin) ) 2574
JKEEAH HUEZR B 9 A B A R A i

SRR (F 3K 3) s, 76 NR Y, 5 1F 3 41 Heds, 1
TR0 K BRIV £ 2H 27 vh BDNF . Syn  TrkB 75 [ 11 614
W T (P<0.05) ; SHERIL] HLi, SPG VT AR T 41

®1 BHRKBITAZTFMNIERIER (x 1)

- , BHEEEm X HIZ X SRR s BRI AR
NRH R NRA R R NR RH NRH RY
FEH 10 26061409 31874308 2134049 2414046 776+222 899+181 1340£388 12344329 64404222 51504324
BEE 1 3015H469 3495478 1641071 381072 554136 1035428 29924539 11744307 53244241 51.66+2.74
ATH 1 2563445 26531441 2164052 201402 989+0.15 0874343 15154333 14182412 6846433 53754418
ETH 1 946:491 327268 3162015 2804047 17611036 1241£239 1348£261" 12374371 6626328 53131405

a: HIERA AL, P<0.05;b: SR LA, P<0.05,
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Bt (x+s)
29 ] BDNF/(pg/ml) RBERE /(410 pm)
NRY RY NRA RY
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