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Abstract: Objective: to investigate the effect of aerobic exercise intervention on the expression of vascular endothelial growth factor
(VEGF) and learning and memory ability in hippocampus of depressive rats induced by CUMS (chronic unpredictable mild stress).
Methods: 45 3-month-old adult SD rats were randomly divided into control group / C group, depression model group / M group and
depression exercise group / E group after adaptive feeding for one week. Group C was fed naturally for 8 weeks; Group M and group E
were stimulated with cums for 4 weeks; The rats in Group E received aerobic swimming intervention for 4 weeks after cums (60 points
/ day, 6 days / week). The rats in each group were tested for sugar water consumption and 5-HT content in the whole brain to verify the
modeling results. Morris water maze test was used to detect the learning and memory ability of rats. Real time PCR and Western
blotting were used to detect the expression of VEGF in rat hippocampus. Results: (1) Cums could reduce the consumption of sugar
water and the content of 5-HT in the whole brain of rats; (2) In the Morris water maze positioning navigation experiment, the escape
latency of rats in each group decreased gradually. From day 1 to day 2, there was no difference among the groups, but from day 3, the
escape latency in group M was significantly longer than that in group C and E (P < 0.01); In the space exploration experiment, the
number of crossing the original platform in group M was significantly lower than that in group C and E (P < 0.01). (3) The results of
RT-PCR and WB showed that compared with group C, the expression of VEGF mRNA and protein in hippocampus of group M rats
decreased significantly (P << 0.01); The expression of VEGF mRNA and protein in hippocampus of group E was significantly higher
than that of group M (P < 0.01), and there was no difference between group E and group C (P > 0.05). Conclusion: aerobic
exercise can effectively reverse the depressive symptoms caused by CUMS and improve the learning and memory ability of depressed
rats. At the same time, aerobic exercise can up regulate the expression of VEGF in hippocampus of depressed rats, which indicates that
the up regulation of VEGF expression in hippocampus may be one of the neurobiological mechanisms mediating the effect of aerobic
exercise on depression and its learning and memory ability.

Keywords: aerobic exercise; depression; learning and memory; hippocampus; VEGF

FIHIAE (depression )y — T U 2 i H A3 EBRAR AR, DAL R TR A OB

Copyright © 2022 by authors and Viser Technology Pte. Ltd. 333


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dG804.5&from=Qikan_Article_Detail

@" VISER

20224 3% 1M

R TR BYERSE . BAETESIHGR  ARIThRE T 55
NEFZUGAE, MR RIR. B, RS, L5
BEAGSE AH EEIGR R . BB LA IORR R,
AT R BN R, SHICAE S 8 DR A R G S D B AT N 3 8K
(1) U ARG 22 . RTIIAIRE A A BL AR i R e 4 B »
T W P L B o AISAE 96 9 775 2% 2 R M i R 22 3
AT YA, % WA SSRI. SSNI ZEA5 #2451, B

BE 070 B2 i B A 28 R PR IR B 5 (ELIE SR G A7 AR A R 1

oy A AERATIRITIN BR, S AR, BRE. Tk
SAMRZHSE AN AL, 3 AR ™ B P R B B At 2 44

VE b5 WS AR, ARAE A OB AL A, 1T L
RPN R PR 2 ST R PR s .
KL 2 HUEHE R, REE SIS 28R 5, A B4
HIAE A S B4 S BRI e o s, RE MR
JE 7 R0 U SIAE VAl L 2 2R A2 RE I 55 b R I
ek fE Rkt (@A RIE R BN, B
A KRB FREY], B2E & BRI 8] L 2 11z
71, MRt RE . (HIE B AR R 2 2
BLH LA B HOxH 2 2102 B8 0 B 5 i R S8 A 2

VE RS TR 1 5 s o1, I8 N R AR R 1
(vascular endothelial growth factor, VEGF) C.#YilF
BRI AZ 58 M AR P& kA SRR 145 2 Fh
M R R A (R o ) A N A
Ui o vh R B EEAEH . A SCERIRIE VEGF X4 TT
HIE R FH £ 1005 AD AL b (W SR Th RERRels, 230 5 fish
AL, KBTFERTE (long—term potentiation, LTP) &
IR . Ak, I ST A RN P4 2 . FE PR B
N EAE S AP B R /N BR P 3298 VEGE ] DA S 56 5))
WACAZ R IN I AR L R R 3k VEGF Wi i
TRBEME AR R, MmN TRE ™ . g KE
FUANHIRE B S AR, AP S PR VEGF KA & & B
TR, B SRR IS, BRI BUE e
VbR EFNIAE VR, DU R IR IR 2 W AG I i
RIBRGELR A VRAE ™™ 0 R SR 1T B X R 4 R 46
WL P B AR TR I 08 2 &, T B AR 25 iR 97 ) 2=
Gefix — BRI L™, (B B S E N T HOT 30,
B IRTIE BN CUMS 75 T AR AL K SR 1 N VEGE Rk
SRR BR 57 I 10 A2 B8 7 R 5 M0 R AH R SRR BN 5L/ o B T
b, ASSCEI E S CUMS HIAR R BB, WA A s ahfEN
TF-IRTF- B 0 HHHER AL R B 27 S C 12 e T s, I
K H RT-PCR Al Western-blotting &l K BT VEGF 1)
TIE , A RIS ) T ALY K R 27 >0 a2 88 1 2
135y VEGF RIA 154 o

1 M5 REE

1.1 ZEE

3 H S S AE#EY: SPF 2% Sprague—Dawley (SD) K iR (45

334

H, #HE 300g+20g, BATEIU AR A RA TGN,
HTF RERAE B SPF LI Zh W 77 5 (L : 26 £3°C,
FHXTRRE: 40%-60%) HEATE . S0 KR ICRARTE LT
TREEIEEE, JFEBIRE. K.

1.2 SIS ERSER AR

KRG ES 1 I ERWESE, BN 3 4 g. C
AT NI 8 R ARME SR M AT 4 F BRI TR 5
HEAT 4 J& CUMS Jl34; E 4K ERAEEAT 4 JA CUMS HIBUE #E47
4 JAEIRKIZE T (60 73/ K, 6 K/FD. BEAASLE
FRVENE 1o ARSI T RNV IAC T 22 2 H %
it .

o ELISA
.
418 ErAmE A48 AT SPT ‘-,"
»
A 1
418 BRI 4/ CUMS SPT
4/ CUMS 48 ARE® SPT RT-PCR. WB

1 SIS ERFEEFR

1.3 CUMS $MAR#EBRYE ST

VAT A BRI 7 37 SR I 22 g CUMIS T ™, %07 A
58 M AR, UK. MRS, WREEE RE. BR
H) A, Mk, RERBENLHE—FhRIoRIEOT R, H
7] — T AN LR A, R E0T A8 SR AN T
4 Fh, FLHEREE 4 H.

1.4 BREHTM

HEEBEH TR KRR EIKNE", 344,
TEFEIFKEL N OKIE: 34+2°C) 347, B 1A
FiE M RO 2, (10min—60min, &HIEIN 10min, 6
R/ED KA 3 FRE R I ZRC60 40/ K, 6 R/JHD.

1.5 FEKGHFESIE

4 J& CUMS ZE AR AL J , AT B /K Y FE SR 58 (SPT)
SR B MR T = P SR 1% B KA R

(Sucrose aqueous solution, SAS) HEATMIR, BFEEE
1-3 RIJ@E MG 4 RIGIERSLL, b4 K.

ENHING B—RK: EAWMOKEZEN 1%
SAS, 24h; 55 R IAMIRKH T N SAS B FKIBAR,
24h; =K. oK. #f, 24h,

IEREE HIUK: B4 8:00, WOKKEM AN
JETE SAS R KRR, HFRE. id3%. 2 H 20:00, ik
BRI E, KH 8:00 B EHXRFRE. it3K.

%S EROK B 4 SB35, RA] RE PR IE A S8 ORI
LB RIFEARTE, FFORFRRl—m B, B8 12h He— koK
TEIALE, LA SLI K = A2 A7 B R

1.6 Morris 7KK = SLI6

MIIHLAESERE, 4T 7 RIW Morris /KR EAT N2
SEIG . AHEEE 1-6 RIEMMITSER GiskibEE R
5 7 RIS AR R LR GeFg - P8 mE0, kst

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



BB TR MR kAR

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

@* VISER

K BRI B2 RE Sy, 6t T R Kk e B NS
FEHIT T, (RIEFREEZH: . et B, SRy
MK R B R, AL EEE, TN E
BB I 7 BT R BRI % 2 L

SENLAT RN RIS RV K R SR 1. 3%
PR, DK R RRHA N ZRIBAIK, [ I
SEFEH TR IR0, B B B HREAE SR 2 238 R BRI B 42
HE SR B G ATHNE . #ARKREF& LIFEE 10 2,
M SZ56 E 3hiE 1k, 25 K RAE 2 e R IRBEE T &, &
PEE BN, R EIHE BT & 1R R T L #H KRG 2
T&, 158 10-20 #,

IR R LS %S RV K R A2 a8 7). 52
ST IE AT 2B DU R B &, HARZMFLERIAA {1

FER AR EE — R IR s B TBOK T, FFIF RS -

RGHICTE 1 8N KR IIZsh U % 8 & 1R
5, 1508hE, BAENF IR .

1.7 FEABUA KA

IKIRE LI EE WG AT IO, B T WA N TR A
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