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Gastrodin Ameliorates Depression-like Behavior of Mice through
JAK2-STATS3 Signaling Pathway*
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ABSTRACT Objective: To observe the effects of gastrodin on the abnormal behaviors and the expressions of janus kinase 2-signal
transducer and transcription activator 3 (JAK2-STAT3) signaling pathway in depression mice model. Methods: Forty male Kunming
mice, were randomly divided into normal and model groups. After 4 weeks CUMS stimulation, the behavioral changes of mice were
detected in week 6 to verify the modeling effect. The model was then composed of three subgroups: CUMS+saline, CUMS+fluoxetine
and CUMS+gastrodin group, CUMS stimulation continued during weeks 7-8. At the same time, three subgroups of mice were injected
intraperitoneally. The behavior test was carried out again in week 9. Mouse brain tissue was HE stained and Western blot. Results: The
results of week 6 showed that, compared to control group, CUMS stimulation significantly decreased the weight change (P<0.001),
increased the immobility time in tail suspension and forced swimming test (P<0.001, P<0.001) and decreased the percentage of sucrose
intake(P<0.001). At week 9, the results showed: compared to CUMS+saline group, CUMS+fluoxetine group and CUMS+gastrodin group
significantly increased weight change (P<0.001, P<0.001), decreased the immobility time in forced swimming test (P<0.001, P<0.001),
decreased immobility the time in tail suspention test (P<0.01, P<0.01) and increased the percentage of sucrose intake(P<0.001, P<0.001).
Compared with CUMS+saline group, the expression of JAK2, STAT3 IL-1B in CUMS+gastrodin group decreased significantly(P<0.01,
P<0.01, P<0.05); The results of HE staining showed that, the morphology of neurons in CUMS+saline group was changed, the cell
structure was not clear, the nucleus shrank and dyed deeply, and the morphology of neurons in CUMS+gastrodin group was improved
compared to that in CUMS+saline group. Conclusion: Gastrodin could effectively improve the CUMS induced depressive behaviors in
mice, and its effect might be related to the expressions of key proteins in JAK2-STAT3 signaling pathway.
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Fig.1 CUMS Model Construction and Drug Intervention Process

1.2.2 B L1 ( tail suspension test, FST)  Jf4H4—if 2 THE
/NN 2 cm &b, 41248 55 4 —sin R TRER b /N SR A
SRAETE SRR B LA 30 em, ZSIIAFEE 6 b K/ NRULT
AN TERARFHLE SCA IR, WEITE R/ N RIG 5 404

Bl a]

1.2.3 3RiBEK SIS (forced swimming test, FST)  Kf/N L E
T 20 cmx20 cmx20 cm I A ST, KR 25°C i/ NRAER
Ar N HEDK 6 J3 8 F /N BV 5L SRR T KT B AR —



- 3624 -

DREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.19 Oct.2021

A/ NRARBIVEE SCHARBIIRES , MBI IE /N RS 5 738N
HYAS B ]

1.2.4 #EKIRIFSLLE ( sucrose preference test, SPT) 58 1 K44
TR/ 1%80K, 52 Ry 78 /MR HZEmK,
53 RITA/NRESK, 5 4 R T8 /MR 1% KR —
HHAZIREIK , 12 /NI 5 ST 007 B, 24 /NI A5 6 T /KRN
FRIBK I FESR o BK IR = BKISFEARE (mL )/ BE/KIHFE
A (mL )+ ZEM K IEFEA A (mL)

125 BT 51 ARRFRE/DRMAE(2); 25 5 4
KA R E/DNRARE () 5 8 AR ESG — IRk E /MR
RHE(g).

1.2.6 western blot # il JAK2 . STAT3 B2 4k BRER/D R, A
FRERIKOC WEVE 1, U 2 G20 25 7 BB F ok b, gt iz
T RET -80 T M. MG UHRX/NMNHALAHER 1%
PMSF | [ il N7 W 2 i 410 1 570 1) RIPA 25 1 24 i Yk 2 £
(200 pL),BCA GRG0 & ik 2 JH SDS-PAGE HiK 432355
R E B EREE 30 pg) JFH%E % 2 0.45 pm 1Y PVDF JE |-,
5% Mt IR 4= 54 BRAE 2 05 N B 2 /B, AR AL JAK2
STAT3 HifA&(1:1000,1:1000),4 CrRFIEE LA . 5 RAM
X R 4 (1:5000,1:5000) - F 30 T HEE 2 /N, B L
ECL W 21K 5% ; Bio-Rad BEM MR ML S5 R . ] B-actin 1E
N2 Image J # 4T Western blot 45417 #E4 7 K BEAE 4347

151
A @8 control
@ | CUuMS
& 104
- sk
S
S 5
@
-3

o-

150
C @8 control
O o 8 CuMs
£ 100
=
2
% 50
£
£
=

[V E

1.2.7 757KR#E - 1AL & ( hematoxylin-eosin staining) R/
R, 2258 PP S A [ 5 B G i A 22, TP 4% 22 38 PP I Y 11
FEFESY, H G LB B R K RIVEIE R 5 pm (Y
SR A MY R W R B R R R EAlK s R
10 min, YEE5HREE T HRKAFIRYE 1 min, 1% $HR 28555
b 5 sec, ¥R HRAKFIRE 15 min, FFRELSEHIGH R H
90% BRI 7 min, 1%EEE PG Y £, 30 sec, FRET Y (0 J5 7
B RIBREE CFEiK 3 HE B R

128 it a#r LI EdE 4 A SPSS 19. 0 Fl GraphPad
Prism5. 0 5315301 ; B 2R W3 (H i 25 («£SD) . fili Al
SIREAS T K i4HTER 6 FAMAT 2 B0 s i s R R Ty 22
ST RS 9 JRAYAT A2 Ll I western blot HE

2 &R

2.1 CUMS FSHIEME/MRMBERITHFRTET

5%} HE 4 He g, CUMS 4] /)N B4 B 348 i 2 28 PR AR (P<
0.001), 5 R PR UK 2A, 5% BRZ LA, CUMS 21 /)N B3 a6 i
VRS R SN E] B S N (P<<0.001), 45 5% LK 2B, 5%
FEAH Lb3s, CUMS 20 /N BB R S50 v A Bl s ] i 238 n (<
0.001), Z5 5L ULIK 2C, 5% B4 Legss, CUMS 241/ BRI 7K i
B SEE FRR K TR SR B IR (P<<0.001) , 25 53¢ WLIE] 2D,

w
=3
e

b B8 control
@n CUuMS

»n

=3

o
1

Immobility Time(s) &
g

-
o
1

@8 control
@m CuMS

o
©
1

o
'S
1

e
)
h

Percentage of sucrose intake (J
o
o

0.0-

2 CUMS M/MNRITHZE RIEER N T
Fig. 2 Effects of CUMS stimulation on behaviors and weight in mice

Note: A: weight change; B: Immobility time in FST; C: Immobility time in TST; D: Percentage of sucrose intake in SPT; ***P<C0. 001 vs control group.
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Fig. 3 Effects of gastrodin and fluoxetine on behaviors and weight in CUMS mice

Note: A: weight change ; B:Immobility time in FST; C:Immobility time in TST ; D:Percentage of sucrose intake in SPT; **P<C0.01 vs control group;

**%p<0.001 vs control group; #P<<0.01 vs CUMS+saline group; “*P<<0.001 vs CUMS+saline group.
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Fig. 4 Effect of gastrodin and fluoxetine treatment on the expressions of JAK2, STAT3 and IL-13

Note: **P<<0.01 vs control group; “P<<0.05 vs CUMS+saline group; *P<<0.01 vs CUMS+saline group.

2.4 REREXT CUMS /NREU B FRAE TSR #2000

TEH T B /INEUB I o X eSS M e, AR M
I REAZ RO B A A 35 07 , e 6.3 5] H HED ) %5 45 ; CUMS+ A: 31
ERAKRAH /N BRI Bz o X i e AR TE B = MY, 4RSS RIS
T, A SR R, 5 CUMSH A BER KA HE , CUMSH
FPUITH S CUMS+ KRR 4/ B Bz i X 2 e IE S e
=BT ERFMHZITTNIES, (ZRELE 5).

3 3
SVHISIE R A K e R ™ T, 40 B R A E

KT UUE G AT R AT A Al B 2 (CUMS )5l
PIRETIA R DA ] FERGE R MARAEAR LT, B 5238, CUMS m] LA
Vo FAABREAT 07 A LR A2 T8 32 4080, ASBIEFE dA 4 4
1) CUMS SN SRS | A AR EEAT o, A B /)N BB R | sk i
DKAN SR 1] S5 05 o, A o S 2 R AR A B M A T e 2
WEARG , R ARAT A AL £ 5 T

KIRER B YOI B A BGR i E  AHT 248 F 0, A 05
R RIR R HAUCEARAE I DIRE . Zhang S5 A BLK R
ASE bR R BV TR e I 2 ik R A e 4 SR R 5 (BD-
NF) W25, BEEREIMAREEAT . AUFFER KRR (100



- 3626 -

PREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.19 Oct.2021

(x 40) (x 200)

(x 200)

£
270
Xt

(x 40) (x 200)

B 5 BXWATM ERXKSETHES
Fig. 5 Neurons of the frontal cortex in different experimental groups
Note: A-1(x40),A-2(x200): control group; B-1(x40), B-2(x200): CUMS+saline group;
C-1(x40), C-2(x200): CUMS+FLU group; D-1(x40), D-2(x200): CUMS+GAS group.
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