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BWE B® W4 EmER I (high-intensity interval training, HIIT) X 48 P A8 A] #1004 38 A1 # (chronic
unpredictable mild stress, CUMS) K EUHTAR M [Z 5t (prefrontal cortex, PFC) % filt o] %8 14 (%) 52 ) S L AT RE B4 4 ML) o
Fik 48 HUfEE Sprague-Dawley K EBENL A AT REZL (C4l) . ML (M4L) ., Xz 84l (HC4l) LI RBIRLE 841
(HM4) . MZF MR 8 J& CUMS #EA7 MARIE AL, HC 4L HM4LNES 5 B iR 4 R HOT 1, HOT J7 %4 3 min
i (85%~90% S,..) 11 minflLEl (50%~55% S,..) FCAKEE L (S, HERIMNGHE ), RGN 3~541, 195
YRS do 200 F56 4 A8 IR PN R BRAT M #248 1k, A ki LR & . TES 5B PRC, HmE/REE @
T 52 fil 4542254k, ELISA % BDNF. MCTL. FLERFIAS 2408 & LA R I o S-HT % &, Western blot #6158 il o] #84:
FIXHE [ c-Fos. Arc AN NMDARI FZAKF . SR 5 CAMIL, MAKFMIKMESR, 5k . E i, sEAJT
TR B U ORI ) 35 S8 2 A1 s PRC R 28 il k% 13 .35 R %, c-Fos. Arc. NMDARI1 Fik LK LR AT &R & 45 . 25 T
1%, BDNFFIMCT1 &1 & A%, M5 B S-HT & it R0, S M4, HOT fets W2 s HM 4K RAT h#464%
¥ PEC A MCT1 AIFLER & &, F£ [0l PFC H1 c-Fos, Arc. NMDARI #ih7K LA KA S BRI BDNF &1, S il las i o
W, 518 4JEHOT T3] Sl 3 i CUMS K FUPFC FFLIR & i, BEARAT &R M B M o] 8 NMDAR i FE ek, s
HANZ 2t BRSO fl ] S T o R BT R TR
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-D- K 4 & R % 1K (N-methyl-D-aspartic acid
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M2 5 £ N1 (brain derived neurotrophic factor,
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CUMS) K fli% 5 PGC-1a-FNDC5-BDNF i % & []
JEy s, FWis 8 T WAl e X CUMS KK
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15 58 EMPRHLIE 2 R g R A2 45 . BFSE CIE
52, HITHAERE CUMS /INRANABEEA TR

L KB, FLERTEME 2~ Fndis . (et
P22 2 IR 22 (R4 7 TR R A5 EAE ] . 1R
IEHAERAMET, MNMDARBIGR, FLERAENS
PR Ca” AT HETR N [ LIt , (20 B AR R 57 ol
1k, [A] B NMDAR FI1T Ui 9 240 A1 5 98 710 D
(ERK1/2) Z[BIM{5 S5 SR80S, ek 4 28
1% P )8 95 25 11 (activity-regulated cytoskeleton-
associated protein, Arc). BDNF I c-Fos 4§ 58 fifli i]
IAVEAE OCHE R g 3k 15 im 1. Carrard 45 1Y K
W, EWE SRR e S S LR K, JFIEY
TUHE T TR, AR sh A v
AEPUMARYE o 7E HUT 3[H], 1% LR /KT RE S
Pk b & 3~5 A5, JF O R R s
(monocarboxylate transporters, MCT1) #5iz JF A
Hi e, SR, HIT AHTIARACR &/ 5 FLIR A
SRR b AT SR AT O i AN BH AR

PRI, A58 o 7 CUMS FIIAREL A, Jf

XF CUMS KB EAT 4 8 HOT 95, 3 3 W 8% 1 1
HIE K BUAT 22 LI PRC o fil iR 2527784k, [+
A 46 I PEC W LR K F . Arc Fll c-Fos 5 H M
NMDAR IR FHOL, TR BB HIT 2i3g K R
BBFEAT A i A LR LA -

1 ##EFTEE

1.1 SEEEh

8 Ji] ¥ SPF 2% Sprague-Dawley ME 1 K B 48 H,
KT 170 ~ 200 g, W4 T-b 5t 258 A A2 5256 3 P4
ARG BRAE (L5 s 4 72 Al IES . SCXK
(3) 2021-0006) . LHe kA, KREAE (23
3) °C, ¥ 30%~60%, 12h B0 EEIRSIY)
B gE, shpin g B b A N R IR B [ Rk
FARZ & “SLRNWE PR MRE i T, 5K
Uiy S 2N Wiy NE=oF = B 2R T (o L S A A 1
(SXULL2022069), K kidi W35 1l 5 #4755 56 .
SCEG L RE LA 1.
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Fig.1 Flow chart of the experiment

Animals were randomly divided into a control group (Group C), a model group (Group M), a control exercise group (Group HC), and a

model exercise group (Group HM), with 12 animals in each group. Groups M and HM underwent 8 weeks of CUMS to establish a model of

depression, while Groups HC and HM underwent 4 weeks of HIIT intervention starting from week 5.

1.2 HPERREIAE ST

SREHL A XA (Cdl) . B4 (M
). XEshd (HC4) DIRFALEE4 (HM
4H), R 12 2 EABG M AT HM 4% R
TR BB HATT AR AN FE (CUMS) 7
PIAR A BB | 38 Ao A 4l TR A 2 i 0 ks 1
AT, R REEE R 24 h, 28K 24 ho 4°CiK
KI5 min. 45°CHAE 10 min. 22 min, 7
JEJIES min, BAFE3 h, 7R, R IFR,
PR BERL S 6 ~ 8 K, WHiFLE 56 d, %R
NG TARARITL, ORRFIE R ROK R SR

1.3 HIOTFHHE

AWFFER H 138 30 J7 58 2 B G SCilk ' it
To N TIPSR S R B AR R, fEER
1B Sl R HC 40 HM 21 /YK BREF T 3 d AYdE B
PG DARM G, BEE R 10, &N
Yt g — R e KRR (S,,), #53H
FarYIIZR LA 20 m/min FEEFEFF 4, I H4F 3 min A
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ANYRSEIZ B (R 2]
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Table 1 HIIT intervention program

Intensity (%  High-speed train-

Number of cycles

Intensity (%  Low-speed train-

Total training
Number of cycles

Smax) ing duration/min Smax) ing duration/min time/min
Week 5 85 3 4 50 1 3 25
Week 6 90 3 4 50 1 3 25
Week 7 90 3 5 55 1 4 29
Week 8 90 3 5 55 1 4 29
14 1THFETE 1.6 BhHnEU S5 40E
141 W55 161 FEASULEE
B R BUCE AR FR KB T (100 cmx100 55 8 JEI AT AR S U BT R RS

cmx40 cm) H, PUJEFERER B AL TEMT. B
TR B 25 M IE T, I ALsc.
MR AL PR BT A T, IR A K BB
FEMNA A T 3 h DAE R . 1 20k B R BUBCE 7R
T rh g g A I LR RS B FAEE 1 min, SRS
C SR T R 4 min N G AN D5 g TR B 2
HOTIA B W B B s, A R RS fiff
FH RO T T A T
1.4.2  BHKARZ L5

220 K SRR 4 R AN SR 8 JA (4 J& H B4 T4 /K M
TS . BRI, KR R R BRI A,
AR 12 he SR)EIERIATHIR IR Z SE5, 45T
TISCFR 1 — 1% REMA RO — M ZldoK o R
VS OB A S8 T I — 4l K R B e o —
o 12 h AR PIEFER (mD) o MK 2
R (%) =HKEFRER (ml) /EUKIFER (ml) x
100%. /K TH AL A2 PRTH AE 12 1Y S
143 SR TFRE SR

AR BRAE S 4 RS 8 Ja fli 1 s 28 1 5 ok ey
SR RGP AT IR A K SR B
IR 3 h DAGE R, B R BRI T R 4
TR E e, SRR R X, BEHOR R
Je 38 S A AR S T i AT R B R A AT R A [ 2
SRR 5 min P AYFE AT OBORIES a] o]
1.5 I ERFE

FR B R E, BUK BBk 0.2 ul,
i 1 i FL R 2> #r X (Lactate Scout 4, EKF
Diagnostics, ) KillFLRRE S

W H RIER BUR , R HAMEM [ 2 4, #EUE 3230
ki, 3 000 r/min 50> 20 min WA M7, BT -
80 CCUKFRER FRAFIM . A BTk b B8 I FE K I Pk
WU 353 B A B T, R LR TR T, -
80 °CIRIRIAATE H -
1.6.2  E/RHEGA

A3 I RTATI e R 28 ARk B vk L R T
MEE, B EERA SR E e,
TRARAT . e A Jo T 40 i SR S e (0 Tk 4 21
Yo 128, iCE [t KAL 26°CikE B AR BE 14 d.
P e VLG, B SR FE AL FR 1 h S A 1
WAL PR, 4°CHlEYCAN L3 d. KB eIk sh
PIRPLFCE b, JEDA SV B Wi Fr
JELRE R 60 pm T IN R SR W S .

W& ar el f, CEERRY)
% I, #4F Pannoramic scanner $138 4X 1F L £ 3
R, TR, AR A RERES
WG, i CaseViewer 2.4 F748 H 18 BN 2H 21
(1 X 1T 400 1 800 15 B o AR 58 RS fi
Fiji 20T 80, 48— DL um VB M ARvE B . 0 E
SRR BT EOZ A B IR 2 i, TR %
R B . Fiji o A e b 647 Sholl 73T, A
WA SRy O BRI B A 10 um B 10 SRR, 4L
W5 5 WO 3 1 52 s 8, I 10 S iz
M, IIE BT LTI RRIE, o0 H)
2R Y
1.7 ®WIBIRS A%
1.7.1 ELISAH] &l

WERTART B AR R 0, BRI, IR
71 3 16 BH 5 I 2 13 45 - B2 5 BDNF - (Andy gene
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/N A, AD3269Ra) . & MK (Andy gene /A H] ,
AD3298Ra) . FLl2 (Andy gene /A7, AD3646Ra)
FMIMCT1 (Andy gene/AH), AD2089Ra) 7 ikl K&
KRR FE Bk G H 5-2Al (5-HT) (Andy gene
Ndl, AD2930Ra) i,
1.7.2  Western blot

A% 2H R R A B BT, T TV Y PBS MR TR
233K, B RUNRE TAIRAE T, A 1054 ZUA
TR BERBOIEA T 5 98 50 9 5 i DK b 24 30 min
TR A 2 2%, B0 R B A Sx B
FEGE M, Wh/KIE 15 min, #E17 SDS-PAGE, Hilk
e8¢, BT % % PVDF 5, 5% 495 % i34 30
min J5 A BT & 4F 0 —$0, 4°CEE #% R 7K -
TBSTEUE A E 0, MUtk ZRTER R
AR N T ECL AOCHIEG . [ H] ATWBwell™ 73
BT 3R AT BN A3 A o M ORHUIRE BT
NMDARI1 (BIOSS, bs-2175R, 1: 1 000) . Arc
(BIOSS, bs-0385R, 1: 1000)., C-FOS (BIOSS,
bs-0469R, 1: 1 000) . GAPDH (Servicebio,
GB15004, 1: 1 000) . Goat Anti-Rabbit I1gG
(Servicebio, GB23303, 1: 5000),
1.8 HFitEHE

K IBM SPSS 26.0 F it A7 8l 0, 45
FH mean+SEM £/~ o 5 4 JEEHE PR R R O 22 00T
(one-way ANOVA), A £ i LSD K 4w,
ANFE A IE 28530 B B i A Kruskal-Wallis K57 55
5 8 B HEA T I 25 P RS I, IR R )y 22
7 Br (two-way ANOVA) , F J5 & % >k H
Bonferroni £ 46; . {# i GraphPad Prism 10.0 % {f 4=
I

2 # R
2.1 4FHITF 80 /5 CUMS X R IR A 1T 4 BY
Tk

45 CUMS ##5, 5 CH4lbir, M4LFHM
KRR | BKImZ 2R . SRS BORT B R B
IR B S P A TERIUE S T L
FREML (P<0.01), F W CUMS BRI il iy, 4
JIHOT FHUG, 5 M4, HM 408K R 2 %
WBETE (P<0.01) (K2a); Z5WkgECS B sk
(P<0.01) & ETF (K2b, c); PEATIFHUE I
[EAREC A (P<0.01) B3 BTF (Fl2d, e). 1K
W, 5CHMEL, M4 (P<0.01) fTHM 4
(P<0.01) {ATE B T, HHMAARKIKTM

A (E2f),

MR 27 2250 a5 3R, CUMS FTHIT T
O K UK % (F=35.350, P<0.01). 7%
. (F=11.820, P<0.01). E3.KEL (F=5.600, P<
0.05) . PEATFIUE AL (F=7.597, P<0.05) Fiit
AT ] (F=14.577, P<0.01) ¥ HEA 3 H
YER .

2.2 4FEHIOTFHBIECUMSK R RMAEENEL

XoF 2% 20 K FRRTABU B2 J2 A0 8T8 A A 7 e R e
g (K3a) &P, S5CHIMEL, MALFTET K
2R SRR D, B SR R R AL (P<
0.01), 7E4JAHUT TG, HCA1E: C A5
RS (P<0.05), HM ZH4 M 445 5] i 3 [A]
8 (P<0.05), B HIIT 7 i 3% 20 3% CUMS KR
WA E (B 3c) 5 X441 K A4t 1T sholl
bt (E3b), Z5R N, Ml TCH, MAmz
433 5 RLO R AS S RO D, HM 4l 7E8 3l 5 38 s
BAFR|mE, AR EES (K3d)., XEY
HIIT F i GE A% 48 i CUMS K BRURiT 40 - e 2 AR 28 3
SRR, MR RRZ TR 2 .

WUH 2 TJ7 22 i 45 R 32, CUMS FTHIT T
O K B PFC B8 % . (F=0.197, P>0.05) Al
Fi 22 o0 28 5 N (F=0.41, P>0.05) ¥ H
YEM .

2.3 4FHITFFHxCUMSK R ELEE R 5t 5 Ry Znrt
B R 15 K T B R

PSS 8 JElAZ Bl 45 AR R AR K R DK RSz o
A, AREM, 5CHAMEt, M4zl
L EFL (P<0.05), HCAHWETIE (P<0.05);
HM 415 M 411 FLIR & 2 8. 3% FH i (P<0.05) ([
4a) . BDNF il # 9 H iz s e ph &k Bt fi e
A BB EY R EY, AHRT, S5C4ll
B, MALKFAIAN &2 BDNF &&= i % T (P
<0.01); 5SMAHMLL, HM A RiHiM % JZ BDNF
TR EFE (P<0.01) (F4b)., SC4LE,
M 41 1L 3 Y 5-HT KSF 8 3 B AL (P<0.01), 48
HOT THi)5, SMAMtE, HM 4] 5-HT K-8 3%
FHE (P<0.05) (Kldc). XFMCTI & Al & Bt
M 245 CH B E AL (P<0.01); HCAHE CH B H
T (P<0.01), HMAEMA & T+ (P<0.01)
(Kl4d). XFPFCH IR & mitfrkill & #M, 5C
ki, MAMHCA K ZFRE ETHE (P<
0.01, P<0.01); 1M HM A& MH & ETHE (P<
0.01) (Klde). SCAML, MARAR & E



XXXX; XX (XXOEME, % ASEERSIIZETIARN SH R BMERECUMSK RINERHEITA 5.

A B Cc -c

=M

T 100 o » 60 15 == HC
= *k *k E = HM
7] »

o o o

; 2 £

g *k 'g 40 ## g 10

e o - ##

) =4 w“

- 3] o

g s 5

o 20 o 5

g E ek ek i € % ok 5

E]

2 € z

S S
a Z 0 0

Week 4 Week 8 Week 4 Week 8 Week 4 Week 8

X 50 60 500

5 e - Control
E 40 § - Model
< D s

c PR ,g = 400 —&— HIIT+Control

*h

2 30 € 5 " ¥ HIT+Model
) ] ) £

£ 2 E 2 300

g *k _— © °

2 § @

o 10 *k -3

g o 200

= 0 T T T

Week 4 Week 8 Week 4 Week 8 Week 0 Week 4 Week 8

Fig. 2 Behavioral comparisons in each group
(a) Sucrose water preference ratio in each group in the fourth and eighth weeks. (b) Number of crossing grids in the open field experiment in
each group in the fourth and eighth weeks. (c) Number of upright times in the open field experiment in each group in the 4th and 8th weeks. (d)
Percentage of entries in the elevated plus maze to enter the open arm in each group in the fourth and eighth weeks. (e) Percentage of time in the
elevated plus maze to enter the open arm in each group in the fourth and eighth weeks. (f) Body weight of rats in each group in weeks 4 and 8.

Data were presented as mean+=SEM, n=8. **P<0. 01 vs group C; ##P<0.01 vs group M.
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Fig. 3 Comparison of synaptic spine density and sholl analysis results in each group
(a) Golgi staining results of prefrontal cortex in each group, Scale bar, 10 um. (b) Schematic diagram of sholl analysis. (c) Statistics of

dendritic spine density in prefrontal cortex in each group. (d) Results of sholl analysis in each group. Data were presented as mean=SEM, n=3.
*P<0.05, **P<0.01 vs group C; #P<0.05 vs group M.
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FHE5 (P<0.01); 45 HIT TR ET 5 HCAHAHE
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Fig. 4 Lactate metabolism and neurotransmitter levels in the prefrontal cortex in each group

(a) Blood lactate. (b) BDNF in prefrontal cortex.

(¢c) Serum 5-HT.

(F) Glutamate in prefrontal cortex. Data were presented as meantSEM,

group M.

SR ZE T 220 M8, CUMS F1HIIT + X}
KEIMFR (F=0.062, P>0.5). KEF B (F=
0.226, P>0.05) . I3 5-HT (F=3.795, P>0.05)
WA TR, XK JZEBDNF (F=7.042, P<
0.05) . MCT1 (F=9.693, P<0.01) MIB &R (F=
13.114, P<0.01) HALHAEH,
24 ABHUTFHAET/FECUMSK
EANTH

Western blot 25 B i/~ , 5 CAMH L, MR
L B2 T c-Fos Fll Are £ 1R IA7KF i E T (P<

B SR R A 2B AR K

(e) Lactate in prefrontal cortex.
##P<0. 01 vs

(d) MCTI in prefrontal cortex.
n=6.*P<0. 05, **P<0.01 vs group C; #P<0. 05,

0.01), 4 HIT fg4% & 3 718 HM 2 c-Fos il Arc
HEHEIE (P<0.01, P<0.05) ([ Sa~c), 5 CHIH
e, MALR BRI I iz 5T NMDA 52 /R 335 i 3 Tt
&, 48 HUT TG, HC 1% C 41 NMDA %1k 3%
KT (P<0.01); HMABRMABE T (P
<0.01) (&l5d, e)s

MR Ty 220 BB, CUMS MTHIIT + 1 X}
Kl c-Fos (F=6.244, P<0.05). Arc (F=5.469, P
<0.05) FINMDARI (F=14.277, P<0.01) ¥ EfH
ZHAEH.
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Fig. 5 Expression of synaptic plasticity—related proteins in the prefrontal cortex in each group

(a) Representative Western blot images of c-Fos. (b) Protein expression level of c-Fos. (c) Representative Western blot images of Arc. (d)

Protein expression level of Arc.

presented as mean+SEM,

3 g

(e) Representative Western blot images of NMDARI.
n=3.**P<0. 01 vs group C; #P<0. 05 ##P<0. 01 vs group M.

3.1 4FEHITFFH K ECUMSK RINEREEIT A
CUMS 2 £ My AR sh Wi il 2 — 10 pioK
i 22 S5 55 LA 5000 16 B O g 32 A A s 4 o 7
SRR, S F T A I S e A AR R
) ARG ST I FRIRREAT 2, AR TR
S5 VUV FH R e AT IR SR s ] 91 5 Bt R
RAEIRIEZ 2, Ll h2miils H T r ok

(f) Protein expression level of NMDARI. Data were

SR AR SERET T . ARIFTE & 30 4 J6 HIIT &4
T CUMS KB M KR 2 % . 03 S5 v iy B
ST BRIV AR B8 LA B IR AT BRSO B ]
FUIHIT +FAE 6% 35 44 = CUMS K B 3l AR
EXVIR

5-HT RGEUIREAK T 2 M ARAE % i 1 B ZEAL I
Z— 2 WAL, A PTIAR 2 LT Y )
B 258 T S-HT RETIRE, WO T 58
B, fEEmmamAge S B, REFRH, CUMS kK
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SRUMLYE 5-HT & & W2 FEAK, 4 HIT THf5, HM
AP R F M, ARG EN, 45 HIT T
AE A% 2% fift CUMS K U AR AE AR, o 3% L 1 AR A
114,
32 4B HIOTF R ZE ¥ ECUMSK R Rl wT
B

S T YR 2 T R J R L B X F A S
VARG S M ROV I RE T, IXFPRE AR AR e
TR E EEAEA B AR, CUMS KR
SRR P RS, WS S, R BRI
I J7 258 A e 8 M N U5 3240, 483t 4 JA HIIT
THUE, HM 4K B 5 B B DL KR 98 43 3 3
i, WoRE ZePEAS 20 . BDNF £E 2 fil & 7 Fim]
AP RS, R RIWAASAE 1Y 7Y 7 AT
KEE R 2, O A I 2% B 40 AR E AR R N
BDNF ik KRR >, AR A, CUMS K
5 PFC " BDNF % &t i FFEAL, 48 HIT T-Hi)5,
HM 2 BDNF & 12 8 2 [WH . 454 K EAT e s
e S8, SR IBPERL AT LAS 2K B PFC
' BDNF [ 3R A /KT 1 25 [, E 52 i 28 ik
H., SHWARER &AL, 48 HIT GERS YT
BDNF /K-, BCGEMARK R MIEA, Ml &t
TR

Arc 8 FE—KAZIF IR (IEG), 51
TR M T YA, RIS RN R T R A AR
H, HRHRRSEmME T B, A ik %
NMDAR ({3035 7 LA S Arc A 0, BF5E & P
Arc )1 B 2855 W] fik 5 1 1 F AMPA 2 14K 1 N AT
Fl| 55 2 AL 3B 0%, DI ARG 22 fuh Ty e ] 98 277
FLARUT A5 ¥ & B CUMS L #/ FUIBE S 2 40 Are
EARIBETE, 24WRITEHREIERE, c-
Fos A MIE—ZKIEG, & 540 oMlF s it 40 i
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Abstract Objective This study aimed to investigate the effects of 4-week high-intensity interval training
(HIIT) on synaptic plasticity in the prefrontal cortex (PFC) of rats exposed to chronic unpredictable mild stress
(CUMS), and to explore its potential mechanisms. Methods A total of 48 male Sprague-Dawley rats were
randomly divided into 4 groups: control (C), model (M), control plus HIIT (HC), and model plus HIIT (HM). Rats
in groups M and HM underwent 8 weeks of CUMS to establish depression-like behaviors, while groups HC and
HM received HIIT intervention beginning from the 5th week for 4 consecutive weeks. The HIIT protocol
consisted of repeated intervals of 3 min at high speed (85% - 90% maximal training speed, S,,,) alternated with
one minute at low speed (50% - 55% S,...), with 3 to 5 sets per session, conducted 5 d per week. Behavioral
assessments and tail-vein blood lactate levels were measured at the end of the 4th and 8th weeks. After the

intervention, rat PFC tissues were collected for Golgi staining to analyze synaptic morphology. Enzyme-linked
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immunosorbent assays (ELISA) were employed to detect brain-derived neurotrophic factor (BDNF),
monocarboxylate transporter 1 (MCT1), lactate, and glutamate levels in the PFC, as well as serotonin (5-HT)
levels in serum. Additionally, Western blot analysis was conducted to quantify the expression of synaptic
plasticity-related proteins, including c-Fos, activity-regulated cytoskeleton-associated protein (Arc), and N-
methyl-D-aspartate receptor | (NMDAR1). Results Compared to the control group (C), the CUMS-exposed rats
(group M) exhibited significant reductions in sucrose preference rates, number of grid crossings, frequency of
upright postures, and entries into and duration spent in open arms of the elevated plus maze, indicating marked
depressive-like behaviors. Additionally, the group M showed significantly reduced dendritic spine density in the
PFC, along with elevated levels of c-Fos, Arc, NMDARI protein expression, and increased concentrations of
lactate and glutamate. Conversely, BDNF and MCTI1 contents in the PFC and 5-HT levels in serum were
significantly decreased. Following HIIT intervention, rats in the group HM displayed considerable improvement
in behavioral indicators compared with the group M, accompanied by significant elevations in PFC MCT1 and
lactate concentrations. Furthermore, HIIT notably normalized the expression levels of c-Fos, Arc, NMDARI, as
well as glutamate and BDNF contents in the PFC. Synaptic spine density also exhibited significant recovery.
Conclusion 4 weeks of HIIT intervention may alleviate depressive-like behaviors in CUMS rats by increasing
lactate levels and reducing glutamate concentration in the prefrontal cortex (PFC), thereby downregulating the

overexpression of NMDAR, attenuating excitotoxicity, and enhancing synaptic plasticity.
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