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ABSTRACT

The SIRT1/PGC-10/BDNF signaling pathway plays a critical
role in regulating neural plasticity and maintaining neuronal function and is activated in
response to stimuli, such as physical exercise. This study aimed to compare the effects of
moderate-intensity continuous training (MICT) and high-intensity interval training (HIIT)
on the protein expression of SIRT1, PGC-1a, and BDNF Proteins in the hippocampus of

obese sarcopenic rats.
ST SERERVYEGEIE In this experimental study, 10-week-old male Wistar rats (n = 12)

were divided into four groups: healthy control (C), sarcopenic obese control (SO),
SO+MICT, and SO+ HIIT. The sarcopenic obesity model was induced using a high-fat diet
for 12 weeks. The training protocols were performed over a 15-months period, comprising a
total of 40 training sessions. Protein expression in the hippocampus were measured using
quantitative reverse transcription Western blot analysis and ELISA, and data were analyzed
using one-way analysis of variance followed by Tukey's post hoc test.

s Both exercise protocols significantly increased the protein expression of the
SIRT1, PGC-1a, and BDNF genes compared to the SO group (P < 0.05). However, the
MICT group showed significantly greater increases in hippocampal SIRT1 (P < 0.01),
PGC-1a (P < 0.05), and BDNF (P < 0.05) protein expression compared to the HIIT

roup.
Although both types of aerobic training are effective, the MICT protocol is
superior to HIIT in activating the SIRT1/PGC-1o/BDNF signaling pathway in the
hippocampus of obese sarcopenic rats. These findings may inform the design of optimized
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Introduction

arcopenic obesity is an age-related condition

characterized by the coexistence of excessive

adiposity and progressive loss of skeletal

muscle mass and function. In addition to its

adverse effects on physical performance and
metabolic health, sarcopenic obesity may negatively affect
brain health and cognitive function. Chronic inflammation,
metabolic disturbances, oxidative stress, and impaired
muscle-brain  communication may contribute to
neurological dysfunction associated with this condition.
Therefore, identifying effective non-pharmacological
interventions that can simultaneo usly target metabolic and
neural pathways is important.

The SIRT1/PGC-1a/BDNF signaling pathway plays an
important role in regulating cellular energy metabolism,
mitochondrial ~ function,  neuronal  survival, and
neuroplasticity. SIRT1 is an energy-sensitive regulatory
protein that can activate PGC-1a, which contributes to
mitochondrial biogenesis and cellular antioxidant defense.
PGC-1la also regulates BDNF expression. BDNF is an
important neurotrophic factor involved in neuronal
survival, synaptic plasticity, neurogenesis, learning, and
memory, particularly in the hippocampus. Physical
exercise can stimulate this signaling pathway and may
consequently counteract some of the adverse neural and
metabolic consequences of aging and obesity.

Moderate-intensity continuous training (MICT) and
high-intensity interval training (HIIT) are two widely used
aerobic exercise modalities that may induce different
metabolic and molecular adaptations. Although both forms
of exercise have been associated with beneficial effects on
brain health and neuroplasticity, previous studies have
reported inconsistent findings regarding their relative
effects on BDNF- and PGC-la-related signaling.
Moreover, limited evidence exists on the effects of these
exercise modalities on the hippocampal SIRT1/PGC-
1a/BDNF signaling pathway in the specific context of
sarcopenic obesity. Therefore, the present study aimed to
compare the effects of MICT and HIIT on hippocampal
SIRT1, PGC-1a, and BDNF protein expression in aged
sarcopenic obese rats.

Methods

This experimental study included 12 male Wistar rats aged
10 weeks, with an initial body weight of approximately 200—
220 g. The animals were maintained under standard
laboratory conditions at 22°C + 2°C with a 12-hour
light/dark cycle and free access to food and water. All
procedures involving animals were conducted in accordance
with ethical guidelines for the care and use of laboratory
animals and were approved by the Ethics Committee of
Abadan University of Medical Sciences under ethics code
IR.ABADANUMS.AEC.1403.007.

The animals were randomly divided into four groups (n =
3 per group): healthy control (C), sarcopenic obese control
(SO), sarcopenic obese plus moderate-intensity continuous
training (SO + MICT), and sarcopenic obese plus high-
intensity interval training (SO + HIIT) After two weeks of
acclimatization to the laboratory environment and

consumption of a standard diet, the experimental procedures
were initiated. Sarcopenic obesity was induced over 15
months using a high-fat diet containing 60% of calories from
fat, together with age-related physiological changes. The
development of sarcopenic obesity was evaluated using
anthropometric indicators, including body weight, body
mass index, and the ratio of lower-limb muscle weight to
body weight.

Following a two-week treadmill familiarization period,
participants completed the training protocols were
performed over a 12-week period, comprising a total of 40
training  sessions. Maximal running capacity was
individually determined at the end of the familiarization
period to prescribe exercise intensity. The MICT protocol
consisted of continuous treadmill running at 50-70% of
maximal running capacity. Each session included a 5-minute
warm-up and a 3-minute cool-down, with a total duration of
approximately 31-39 minutes. The HIIT protocol consisted
of three to four 4-minute bouts of running at 80%-95% of
maximal running capacity, interspersed with two to three 3-
minute periods of active recovery at 50%—-70% of maximal
running capacity. Total session duration, including warm-up
and cool-down, ranged from 26 to 33 minutes.

To minimize the effects of acute exercise, the animals were
euthanized 48 hours after the final exercise session.
Following deep anesthesia with ketamine/xylazine (90/10
mg/kg), hippocampal tissue was rapidly dissected, frozen in
liquid nitrogen, and stored at —80°C until molecular analysis.

Hippocampal protein expression of SIRT1, PGC-1a, and
BDNF was assessed using Western blot and ELIS Aanalysis.
Total hippocampal proteins were extracted using a protein
extraction kit, and protein concentration was determined
using the Bradford assay. Approximately 30 pg of protein
from each sample was separated by SDS-PAGE and
transferred to PVDF membranes. After blocking with 5%
BSA, the membranes were incubated overnight at 4°C with
primary antibodies against SIRT1, PGC-10, and GAPDH
(internal loading control). Following incubation with
appropriate HRP-conjugated secondary antibodies, protein
bands  were  visualized using an  enhanced
chemiluminescence substrate and quantified using ImageJ
software. The expression levels of SIRT1 and PGC-10. were
normalized to GAPDH and Hippocampal BDNF levels were
measured using a Rat BDNF ELISA Kit (Cat. No.
ELO030Ra, SunLong Biotech Co., Ltd., China) with the
Sandwich ELISA method.

Data were expressed as mean + standard deviation. Data
normality and homogeneity of variance were assessed using
the Shapiro-Wilk and Levene tests, respectively.
Differences among the four groups were analyzed using one-
way analysis of variance followed by Tukey's post hoc test.
Statistical significance was set at P < 0.05.

Results

Significant differences were observed among the
experimental groups in hippocampal SIRT1 protein
expression (P < 0.001). Both exercise interventions
significantly increased SIRT1 expression compared with the
sarcopenic obese control group (P<0.001). Furthermore, the
increase in SIRT1 expression was significantly greater in the
MICT group than in the HIIT group (P < 0.001).
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A similar pattern was observed for PGC-lo protein
expression. One-way analysis of variance revealed
significant differences among the four groups (P < 0.001).
Both MICT and HIIT significantly increased hippocampal
PGC-1la expression compared with the sarcopenic obese
control group (P < 0.001). However, PGC-1la expression
was significantly higher in the MICT group than in the HIIT
group (P < 0.001).

Significant differences were also observed among the
groups in hippocampal BDNF protein expression (P <
0.001). BDNF expression differed significantly between the
healthy control and sarcopenic obese control groups (P <
0.001). Both MICT and HIIT significantly increased BDNF
expression compared with the sarcopenic obese control
group, with significant differences observed for MICT (P <
0.001) and HIIT (P = 0.014). Moreover, BDNF expression
was significantly greater in the MICT group than in the HIIT
group (P < 0.001).

Overall, both aerobic exercise protocols significantly
increased hippocampal SIRT1, PGC-1a, and BDNF protein
expression compared with the sarcopenic obese control
group. However, MICT consistently produced greater
increases in all three molecular markers than HIIT.

Discussion

The present findings indicate that sarcopenic obesity is
associated with reduced hippocampal expression of SIRT1,
PGC-1a, and BDNF, suggesting impairment of a molecular
pathway involved in energy regulation, mitochondrial
function, and neuroplasticity. These findings indicate that
the metabolic and muscular abnormalities associated with
sarcopenic obesity may adversely affect the molecular
environment of the hippocampus.

Both MICT and HIIT increased hippocampal SIRT1, PGC-
lo, and BDNF protein expression. Exercise-induced
activation of SIRT1 may promote PGC-1la activity, while
increased PGC-lo may contribute to enhanced BDNF
expression. Through these interconnected mechanisms,
aerobic exercise may improve the molecular environment
supporting neuronal function and neuroplasticity.

The most important finding of the present study was the
significantly greater effect of MICT compared with HIIT on
all three components of the SIRT1/PGC-1o/BDNF signaling
pathway. This finding may indicate that, in aged animals
with sarcopenic obesity, moderate-intensity continuous
exercise provides a more favorable balance between
metabolic stimulation and physiological stress.

Although some previous studies have reported greater
BDNF responses following high-intensity exercise, other
studies have demonstrated comparable or different
responses to MICT and HIIT. These discrepancies may
reflect differences in age, metabolic health, baseline physical
fitness, exercise intensity, training duration, and the
physiological characteristics of the study populations.

The greater molecular response to MICT observed in the
present study suggests that higher exercise intensity does not
necessarily result in greater activation of hippocampal
neuroplasticity-related  signaling under  pathological
conditions such as sarcopenic obesity. An appropriately
prescribed moderate-intensity continuous exercise program
may provide a sufficient physiological stimulus to enhance
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neurotrophic and mitochondrial signaling while potentially
imposing a lower physiological burden.

Conclusion

The present study demonstrated that sarcopenic obesity
was associated with reduced hippocampal protein
expression of SIRT1, PGC-1a, and BDNF. Both MICT and
HIT significantly increased the expression of these
proteins compared with the sarcopenic obese control
group. However, MICT produced significantly greater
increases in SIRT1, PGC-lo, and BDNF protein
expression than HIIT.

These findings suggest that moderate-intensity
continuous aerobic exercise may be a particularly effective
exercise strategy for enhancing the hippocampal
SIRT1/PGC-1a/BDNF  signaling pathway in aged
sarcopenic obese rats. MICT may therefore represent a
promising non-pharmacological approach for supporting
neuroplasticity and brain health in the context of
sarcopenic obesity. However, because the present study
evaluated molecular markers rather than cognitive
outcomes, further studies are needed to determine whether
improvements in learning, memory, and cognitive
performance accompany these molecular adaptations.

Ethical Considerations
Compliance with ethical guidelines

All procedures involving animals were conducted in
accordance with ethical guidelines for the care and use of
laboratory animals. The Ethics Committee of Abadan
University of Medical Sciences approved the present
study under ethics code
IR. ABADANUMS.AEC.1403.007.

Funding
The present study received no specific funding from any
public, commercial, or non-profit organization.

Author's contributions

Investigation and data collection: Simin Salkhord;Study
design and supervision: Mohammad Sajadian;Data
collection and critical revision of the manuscript: Shirin
Zilaei  Bouri;Molecular  analysis, = Western  blot
experiments, and critical revision of the manuscript:
Mohammadreza Tabandeh.All authors have read and
approved the final version of the manuscript.

Conflicts of interest
The authors declared no conflicts of interest.

Acknowledgements
The authors thank and appreciate all individuals who
contributed to and cooperated in this research.

Mohammad Sajadian, et al. Superiority of Moderate-Intensity Continuous Training over High-Intensity Interval Training in Improving BDNF-Dependent Hippocampal Plasticity in
Obese Sarcopenic Rats: Role of the SIRT1/PGC-1o/BDNF Signaling Pathway. Jundishapur Scientific Medical Journal. 2026; 25(3):259-269.



, o e
& .

‘;.w@ 9).: o

L Wy 39802 3 YU Ol b (29l3 (303 32 bawgio S b (o09l05 (503 (559 52

S U pmne (A 1S5yl Bl sl g ;0 cweSeme BDNF @ atl

oo

SIRT1/PGC-10/BDNF
Touuli Lo jaeom 7 (5590 (oM et T il doxe ¢! 3595d s (pmonmw

O ¢ o godlot 131 ST (i 5Ty 59 @5lE 3 4 Cont 3 89,5 15553 Sl )
Ol ¢ ndgnd o ooMunl 13T oISSN5 ¢ fudgnd sl ¢ 859 P91 9 (S o F 09,5 3Ll ¥

21 eslonberzns ¢ ¥l 3131 SIS (s lonbusniomans STy (3359 @ 89,5 lusbinel T

2Ol 2) ¢3lgnl c5laal oyl pon dnpend BIRGSIS ¢ Sl 340> BASUWEND ¢ JgN g0  cliComns § 9 (commign BASWESND Hluils F

Use your device to scan Salekhord S, Sajadian M, Zilaei Bouri Sh, Tabandeh M. [Superiority of Moderate-Intensity Continuous
and read the article online | Training over High-Intensity Interval Training in Improving BDNF-Dependent Hippocampal Plasticity in Obese
Sarcopenic Rats: Role of the SIRT1/PGC-10/BDNF Signaling Pathway (Persian)]. Jundishapur Journal of Medical
Sciences. 2026; 25(3): 259-269.

https://doi.org/10.22118/jsmj.2026.572669.4133

0 S~ @ 06
e
19553 Uayg 05 3,Slos Ll 5 s Whpndiodly welii3 3 soto i3 SIRTUPGC-10/BDNF Stisigns ppuns
5295 3 (MICT) anigio €55 sngh 5205 51 il (sl b 39 g0 Jlab (g Cllad sl S v 4 sl
D1 SeiasS b (Bl a2l oo (S y590 cuaS s 1 BDNF 9 PGC-la SIRTL gy bt 2 (HIIT) Yh 0 b gl
8 U5 ) s 558 09,5 o 40 580 Vo (o b g 155 5 ol o iy VY pilo (g2 il 3
sl Wl olo VO ooy 02 1 (1€ 255 b SeigS ylw (Blor Juto iinnd pnad (HIIT) 32 505 9 (MICT) 32 305 oSO) Sty o
oS g 13 Wi ol 1521 (i 03 sy Fo Logooro g b 13 dude gy 15 s oy 438 VY oy i po3 (S0 JSTg 0
Wl s Sg7 cyg03 9 48 bSy il yly Julod b o3I g uwd (6550 5151 155Y1 g S ¢y yiwg GRT-PCR 31 a3t b
(P<++8) 3515 SO 0,5 & Cuund BDNF 5 PGC-1a SIRTL gy ol I sine il cango b9 JSTg 0 93 53
BDNF (05/0>P) 3 PGC-1a: (05/0>P) SIRT1 (0L/0>P) g miism oyl 33 5yt oI5 i il MICT 09,5 cJls ol b

i HIT 29,5 U iy o > oS g VEoF cpaged il s G ,b

i &8 3 &yt (65751 HIIT b gl )3 MICT JS3g 0 lof cisd 1530 (63180 crty03 £53 53 2 4251 VD oy ) st b
Bkt (o~ 539 B0l Ay 4D WilgT oo gl (! 3,10 Sy b GBla (g g oS g 43 SIRT1/PGC-10/BDNF KiJUKows VPl Cuiigudyl A i pdy U

il LSl Sig oS )b (Bl 4 Yiso 83 )55l Cumor (4l
S suah ¢ oy 99 453158 (30703 555 o 1 SFla

| |
1 ghwno D b
Olslrw Sosme
ol b oMl 3T oSl 2o doly ¢ sy pole g (S Sy 09)S 1L
SANFFVVASAY 20l
m.sajadian86@iau.ac.ir :asLl),

O 1Sy g 5w Bla (g g0 53 oS gend BDNF &y dily Bhpuansintly 39t 50 YUy ol by o395 o3y 1 ruwrgito ool by (0915 0y 3o (55553 - 3,10 9 (ylidlonuws oo
SIRTL/PGC-10/BDNF i i pawno



https://doi.org/10.22118/jsmj.2026.572669.4133
mailto:m.sajadian86@iau.ac.ir

YFeO (Y oyloud YO 295

. S eole dlose

X3 P

obis & iyl (ol (pdZul oh Sy padls (el
sl )3 2ol loj addhe o laicas Blg o HIT aas o
& Cal 0dds ()55 cpizmen ((A) 3,5 )8 ool 3yg0 55 o e
)15y slaJde 1 was 3 Shee e @l gl MICT g HIT
o Sl &Sl eas e gl (VWYY
ot Wlg e S el b ol o AMPK/SIRT1/PGC-1a
Seocus 53 oJlaopll (A-VY) s )8 )A;;bpou w0, BDNF
s HIT jas o0 0 1 auglio jogad )3 Gidow Ay
ol odd 5155 glize guls BDNF Sifus oo » MICT
P &S NS SIS (el b hlSen 5 F5alSsl (Jlte s
<8l 5l cpjeps g BDNF ol il coge HIT (6
S jors p b MICT 31 Jg s lon slabse oS sen
S92 8 hlen g louds Buiod ol (V) 092 > ine oS g By
o HIT 005 (o3 95 pm a8 3l lis ais plosl S yo0inS ol se
o 63 ime glis Jg 05 BDNF clale )38l coge MICT
s o g Blae oS s (V) 25 ()15 (a5 655 9
zobw » MICT s HIT )05 6o 90 alie Iyl 5l Sl
o3lje 5 Slayed (10) 391 0jgadlel 5 Gl (b5 PGC-10t o ps
pis corge HIT atin cusin a5 5145 165,551 Liduios )
e e glogige 3 welgw dae PGC-la oo 5 ity
b (V) 395 yld gime ©glis oyl (Jlocpll g 0 MICT & e
@l omly Oliiod gl )> Gglds g 39290 (Sliiod S5 4 doy
Sl Cupde diejp e glagiin Ve b Jiagh
gy S md &l sl e 3,Slee bis 5 SiipsS o
Olgisdr gilop (559 Sloyel Cuenl g ondailS s & g5 b
i o ame ol 5 Syl Bl 55 08 s Uslae K,
2 MICT s HIT (505 6580 99 51 gy 42 o5 psboss &S
SeingSylo gl slaige » SIRTL/PGC-10/BDNF jgxe
A3 o Ui 1) il 3adod o yg s a8 Gl ol plodl

@ css)

b jliasg 3135 5 (alypue (hge jw VY ol p3le (025 Gimg} 52

ol (gl Lges (lgicds )5 VY o=V &gl ()9 g atdn Ve oy
B ol 8 ol do > YYEY clod) o)libisl baylyds o cllge i
lie g ol 4l L pwd b (S0, cacloo YW/ oy el VY (598
s o (e Lo b (Ll (wtin 93) Iy 2505 () leSS
VV) oo Qb U &S (e o duw 150D s 095 93 4 (olad
e Gings (L b S (hge o & 5 (g bl (glis ((Sale

O 1S58 ) Gle W 090 13 oS g BDNF & dhunly Bty 9002 53 YU b b (19 (o 03 52 Bawwgio S b (095 (505 559 32 - Oy 9 i3l oo

Il gu—i>

Gl 5 (22 8395 Gl Jald (o b badpe (S oS 5 Ol
Wil (Jalpd 4 e & s (SMae 3 Slee g 0355 B9
Sl Sidmidl )l Wad e SungSile (Sl g Sl
dozil g b bape (o)lse Wi (gl dinejp N 22
SH) S Sglie SYMBT (93 )Slee LUl 5 ©)35 Jals
oS 5 ol A8 085 ) b (Kl g bogio sl (a3l g oS 2508
5 bl 5 o)l el ol 5 oMo 1 arg B Lo @l
(V) 3 il ol o cladely inlS (ol plSimsg; dlslae

Y] 5 (93 )8hee LUl oS el s SiapSylo Sl
5 ras codlo Slgie 4l () ssdie ohiadls 3 Splis
9 yb amd e Lt ald (F) wms 3 sbicos 1) Ll o3l
od b Jite psboay calae Lo g (0 (2 ORIP G (Jele
S bl oS5 g amen bagpe Jie Jlgy g Bls NS
laaild (7 0) a8 wais 1) s ol cunl (Sae SipS )l
9 ooje Al dleajl (Sl (Bl b by Soiodnidsl
|y 3i0 3,Slas Al o o] 4 Cooglie dlasjl Splio YS!
Al ple g (Bl s wlible jials Jleisl g S Jise
ool el iy () simd Lyl 1y coiallis | Lag o 5 s
bis ) oge G Slgie SipsSle (Sl plKindgj Copie
55 ) il 555 S dgute 5 5l 3, Slae

3l S 5 8B e I3 laspe M | (6t
Sl yed g (5 Culled )bl Al o 45315 )15 J5Sdge (sla e
sl 805 JlubsS (SIRTL) N (555 (A V) 295 Jlub (5359
5 o) (PGC-10) Wioy pgj Sy basgs odigd JUeb 0,5
2> ol (ool sl 51 (BDNF) 5a 5l 20 S8 35955 ol
L SIRTL (gloJié & (laigsa wge Jlada «gpmas
g5 5 FNDCB oy (ulél cose PGC-Lot 3 alinals
Al g (6)AS giue 3)Slos gm0 B25bl 35 (i pl D9de iyl
Lis )3 BDNF ol odats (izmon g gilas oyl 5 Cladl
S 4 hadly sl 53 53 g ae oMl o Jolo jltogiogn
V) 855 o ) oS i

S5l AL s o5 355 0 45 laclled 4 (5lsn Ly po3
Jols il @l ped Jolate (o3 93 sl g5l wiamas ol 5
bausgto 00 b poghts ligyas 5 (HIIT) Yl cad b glts iy s
5 Sglie Sglite gl )55k Som) ihsas & sizen (MICT)
Sliz yo3 lo3)S" il 395 4 1) ) Kdmgy Sl 6yl a2« J5Sse
S5y o gadguy Wle o YU U lawgie i b CiseoligS
5 03983l s 3181 ) (s (g > BB e Lo (> S
5 MICT 3 HIT 4 snse olts salgss 8 sl o s

SIRT1/PGC-10/BDNF KiJUSuws yauno




Swi pgs alxe

P cdl a5l e S Lo Yol 00 g 18l Gljgen (5lwosle]
Souis 5l j o Jeols SUPErNAtant .us 45sen culio 3J ,3L
355 odliul (g slasioris sl

L BDNF 4 PGC-la SIRTL sbeubsn ol 2Uj)
gl el odlil b culSgen JS slacnSyn 1M o g
ey b o clale g zlsal (Thermo Fisher s ) sy
SDS- U5 sy wised 2 5l p)S5See ¥o 0 edmias 3,580l
43,5 Jaze membrane PVDF « 4 15 e PAGE
Y waea BSA usp 0 s> blocking il L membrane
aJql dhz,‘;slgu:ﬂ bl iy o S 661 gl jo csls
cs Cell Signalinges ,s 0\ -+ +) SIRTL ,lp s oolass]
SC- «s Santa Cruz cs,s o:--+) PGC-la (a¥va
S « Abcames,s  o:n---) BDNF (518025
S s Ve (3 S olgea) GAPDH 4 (ab108319
o F b e S e (VWA s Cell Signaling
@bl L membrane qgiscuns I g b 4SSl oIS sle
» celo ) ety (Ve - +) cwlie HRP-cONjugated 4,46
ECL (ol g 5l oslitnl b iy (slosil b g3l 361 (slos
1905 S Pppsal s o (Thermo Fisher cs )
2 ol aaw 3 IMaged lisleys b ek @ad 5 (ojle, Sl
25 3Ylby GAPHD & cous (559,

by ud o)l ezl £ Sk jgods beodld den
3 3Lzl b o puilly sl 5 Shg=gymlis g3l 5l elizal L laosl>
sloog)S oy ool duglio (gl 285 )15 ) 3590 08 190
g 3 b ol )by uilly Jdos o0l 1 5k
4 90 loauglio gl (S (b (903l 5l b e glis Banlie
» (P< o 1:0) oo oled )3 (g5 dxe gdaw 03,5 odlil g3
Y5 &5ws SPSS I8l 5 5l enlitl b b oo don .0s 483 L
Cépdy plosl

basl

2 bine Sglis @Sy Gl ly Jelow (9ol @l 4 2 L

laog,S o coSomn il SIRTL slo > oxd slow) el is
SF i 090l @l pwimen (P<e/e)) 05 saalie s
Al > o)z Golas a5 oy i eugles ol 8l (ol y
55 3gg WaogyS plo b b U558 i SIRTL sl 5 onolog
2395 09)5 93 33 33 (5l gme ©ygots SIRTL Ly (P<+/+ 1Y)
d9 b Syl 3l 0g)S 4 cwws HIIT 5 MICT
4 i MICT 635 ;3 SIRTL sl iyimon (P</- )

Sllgs 4 bgiyo slodugy dan 103)5 Bpae j5iS5)8 gsl> w2 p
L 5 45 pbl alEiylefl cllgs b S 31 claal, b illas
23,5 2l bl oKl M| daS
.(IRRABADANUMS.AEC.1403.007)

PAD S (o0 ' 09)5 18) 09) Yoz 4 (Bolal jgbay llge
2 59558 €8l 3liul (NiE w5, 05,5 ) C) llo J 095
Bl JAS 098 (adly cpyed gk (S5 eadllae 0y9> Jsbo
il 5 95 Wl 05 ol > Setsilo (3 Jao SO) Kss o
Cab L pped + Sl Bl 0g)S (M (05 B9 (S
I SaasSo Fo Jo 005 095 ) SOMICT) Luwgie
Gl 09,5 (15,8 1l 1) Lausgio @B b (gilon oypped dabiyy g 48,5
Jae cow 09,8 cpl SOHHIT) YU s b o yes + Sio8 o
el 1y Yl €05 by (ol 0505 Bobe 5 468,515 et o Sl
(00,8

b o 2l L plojen g atin W Stedy Siipg )l (Blo Je
i sy I oslie ol Sl S W1 ((SAA )
15 szl ay> 5 68 5+ % ¢os(High-Fat Diet; HFD)
S tagag il (slopasli jl eslitl b SiiysS sl Bl SWIVALVY)
S Pl ©Mae (g S g (G B35 (a3LE (N iy Jel)
W ydy bl (o oig &

B8 pogase Jrady b slolidl (claangs 5,90 S 5l
&an D dwd> O Cald b g aan VWY Sdedy Juol o yed sla STy
Maximal Running) ue cwdb She as sl
alSlas jobay ojlolisl dxan LU > 340 ,» (Capacity/ MRC
MICT gy 35,5 malais )] ool 5l yod ok b b (s
Dy s gyl 1 ko> D=V Jolee (S0 b diwge g0 Jols
(S AN g (3,5 p)S B> B Joldb k> S loj e
HIT 05,5 L IS JS poe U 2gr ke 4iidd ¥Y G ¥F 0
slaads F ols ¥ U Y ol 35 HIT JSSgp 2098 (gilolunen
Goyed b &S Dy sy Sl 5l asyy A0 il b g
o ot 5l (Aoyd Ve—0r wad b (gladdo ¥ Cols Y B Y) Jled céljb
8> ¥y 3,505 aidd 0 Jold awd> o JS ploj e i
A(VR) 295 4B YY U YE yy 93,5050

F9o 503131 9 (6,13 145905

Oy Al 0 3T 51 ey cslio ¥A (3 0 1 5 Gl gy
Sy Slhe Bb Gnp b Gres oS Jl om Clles
535 b o puty ool gm <l (A+/) - MGIKG) (055 el
o)S il do 3 —Ar (glod 10 g Sezmio @lo (4595 50 AlolM ladiges
B0 gyl T ey b

VF+O F byl YO 0,93

O 1Sy g 5w Bla (g g0 53 oS gend BDNF &y dily Bhpuansintly 39t 50 YUy ol by o395 o3y 1 ruwrgito ool by (0915 0y 3o (55553 - 3,10 9 (ylidlonuws oo
SIRTL/PGC-10/BDNF i i pawno




. S eole dlose
TR
)9 S >
(P<e/++V) 1 osalie aog,S plo b Wl Jyu8 o0 PGC-1a (P<e/o9V) 590 s oxe HIIT 54,5
@ cows HIT 5 MICT (505 05,5 93 0 ,» PGC-1a 2 S sime ©glds d oo uiblg Julos 905l gl 4 av g5 L
ole pli8l ieen .(P<~/“\) 391y gime Syl 5l 04,5 A odnlie 3855 (glrog,S yu PGC-l(loLg 2 ool @l s
9 b gxe HIT 095 4 cns MICT o535 5 PGC-1a Bols 8l (So i 90j] @S pomen (P<e/-0V)
(P<-1-Y) Ole g oddlol Slyus jd (gl gxe ciglis a8 sl lis lacglés
* []
|
]
L}
* * ,
L}
dkok L kokk
L | L}
E
<« S
&
dllas 3y50 SIRTL (glaog )5 55 ol Slyssis .Y yloges
HINT 05058 s MICT (05 09,5 5 Sitps )l 3l b ol J 87 095 5 loline gl ¢
HUT 505 06,5 s MICT 505 09,5 L sl dtalli 9,8 laline cglis st
: . :
L * [ ]
] 1
L * 1L * % ]
] Ll 1
1.0 LRk kokk
| ] L1} 1
=]
3]
4
« &
QS‘/
dalllas )90 L;Lm”f 2 PGC-1la Ol:.g u‘)uai Y )‘3905
HIT 05 05,8 s MICT (505 05,8 5 SiiggS s 3l 09,5 b wlls J 58 095 (6 bolino gl
HUT (05 09,5 s MICT (31505 055 b (SissS s 3l 05,5 jblins oglis s
HIT 23 09)5 9 MICT O 09)5 Hhalize gl s

O 1S58 ) Gle W 090 13 oS g BDNF & dhunly Bty 9002 53 YU b b (19 (o 03 52 Bawwgio S b (095 (505 559 32 - Oy 9 i3l oo

SIRT1/PGC-10/BDNF KiJUSuws yauno




Swi pgs alxe

ol silon (npe5 s g9 93y ol (LS adllae oyl
5 PGC-1a SIRTL clays ol SangSilo Bl 5l 36
33 39390 J0les b yol 1l 45 53,8 osSas |y oS g0 ;5 BDNF
S5l 2105328 Sgpliom cuas S oo S5 plgiedr (05 (B )90
Siled e dad o i Olidss (yasuie by (VYY) Cul
5 Vsl 1 el o (YY) A8 pala Cute jobty |y o g BDNF
b (b5 955 0 S Alagn o 4 S (sl (gilo b
1S o Jlé 1) SIRTL 30 NAD/NADH s i3l
ol loplinen (oMl 5 bjl o Jlé SIRTL (v¥)
PGC-1a )l (v) V) S o Jué 1, PGC-1a b ,uiS gie
BDNF (7)) a2 0 &) cooSgun ;5 1) BDNF ol 555 &g5a
2le Joloygyd sl poae (TTKB 55,8 4 Jlasl b casdb jiljél
s lp & S . Jwe 1, PIBK/AKt 3 MAPK/ERK
(V0) bz Gl LS g pumliw (6 JSS dgyg)ei

bsgio Gl b a3 Jbline (55 ol Dlyglsi g sl &y
OSee 85 ol cal b JeSdge cnl ol G381 53 YL b &) s
Sslie e 3ol (s Lawsie 05 St Pl J (36 o
ooyl pe gl Qlinl g ((JUSw Gl e S0 25 (61) (S
YUl ©ad b Sl yed 1 canl (S & 2L ol b gilips]
(Jool b esalio (o b Ly Slawe (5ol g 4 @25 L
Dol &8 Sl cladiges (9 (aaid 0 () Sad g lads Buiod puls
MICT 05,5 9> o o8 &8 565,85 l55 g 3l oo close
dow g Bls clacws Slhei b gxe 3900 HIT
LS“”)N L)»?) 99 O d)l)uuw CJ919.> L5‘9 PRV F:9) BDNF
B g Cpped A e dwy oo slaia il o131 0 (V) wi saaline
9,03 293 Jod alaly BDNF zaws p sls 59 cate CotoolioS
05 b 2505 51 S5 5| g BDNF s 50801 85 (5 oy
(V) cosl 00 3,155 YL

RCT¥Y 5 s plonl 5,655, )39, Lauwgs 45 ()90 dalllas S5 5
adlan Yo g 505 oy (0 AYF o VA=Y +/F) auS'es 15 505 L
HIT US55, 99 2 o ol guls s oslisl (glasus 5U0e (ol
s Ll wims o ilsél |y BDNF GaasligS” gaw MICT
o gl b aS (YY) 549 sobize jeboty Jpi8” 4y s HITT sl
b wwl BDNF s HHT jiig 186 51 Sk a8 Jlo o3l g4,
CONtEXT-) diej 4 ditunly Hlows 5555 4 el &5 canl Jool ()
Slo) Sdplie LU cunsy asuie Hba .cuwl (dependent
Slows (bl oo Yhainl 5 o (oo blis > SiysS )l
Wl 35)5 lises glacad |y (Golite Jsse slageuly w55 0
(2 S SSgn silepasis 900y adlae nl ol ply S

Otres oS 93 b ilon (nped Jl gy pol Al Gan
SIRT1/PGC- KiSww o » HITy MICT
SIS 3y SgSl Jo sha e aSsun > L/BDNF
latse caaSsn 5 BDNF ,PGC-1a SIRTL L sbiee
s Sy Gres BT sl Syl Sk 4 M
9 Fiop wwas Sdplie Mo ol a5 (2 JUSw
Colon 0By gl 31 aily (gl S Lo orkais |y (prglies (£ ipcillas]
(SeysSile (Bb) usle 5 Bl (55 STl & WS (e
38des (s 5 Seotpn Spide Sl )bl S5 0
(Bl & Wloalsy L5 zadga b imgsy a8 ylicos |y ks
SIlL/PGC- s i jouo oy 2lié w5 8
b oS yw oyl g 435 o 5loe cuoSsun 3 |, Lo/FNDC5/BDNF
SIRTL (e ol o (V) Conl olpon a3ls oYM wais
cshol B8 Jlb oS gl B wdals 5 (S5l Sus S lyisa
E6> 5 WS ga (2ljCumaj > sy i & sl PGC-1at
Jslge 99 ol Sinlon (1l a8 oo il loyg)si )3 (g 3
2y oSt oyl Gl gpaS e IE & e Ylazs]
099 Ses g W sl 5l 50 Johe Lo 3 ST oles
ol wre by S sisa BDNF (als (0l jsboay 0550
25 a0 slon S @l sl (s

P19 0919 sl g aladls SIS (o Migy g8 ol BDNF
BDNF (0 993 b (V1) Casl (55935 ol oS guus dlos 5|
S robds il 48,5 )15 ST 590 a0 oM bais 3 PGC-1at 4
5 am5 il cwSsun 3 1, BDNF oL sy PGC-1a. a5
ok CREB iloJké )bjl wlg e Ml 55 BDNF
ol badosnlie (gals (plplo (YY) 8 cog |, PGC-1a
bl 08gdlasl Come B2 S Mg S gun > b JsSse
d3:05 5l oBl) uSste 28lee MBI ol 5 &5 S
souaS 5 e LialS |, BDNF wg (SIRT1/PGC-1a
e 5l il e Sk | uae (spdybllas] g pre s 50 BDNF
(s2955l) (SHae ind a5 303 3929 Sl cpl cjramalas LLS)|
wle) ol slaplge mdy Gl LS L ki
SIRTL/PGC-101 youue ki 5 395 &S (e wFNDC5/
2l ausly i85 cwSomd BDNF b iy Ll o s
bt SepsSlo (Sl o wad 0 (U5 @l cnl ggeme 3 (TY)
Gl Sl mae Jily S a8k ((Mas-Splio Cundy S
i oS 33 33 SIRTL/PGC-10/BDNF s 5 oy 45
gl il b (slo el 85 b g (sl ommlie

VF+O F byl YO 0,93

O 1Sy g 5w Bla (g g0 53 oS gend BDNF &y dily Bhpuansintly 39t 50 YUy ol by o395 o3y 1 ruwrgito ool by (0915 0y 3o (55553 - 3,10 9 (ylidlonuws oo
SIRTL/PGC-10/BDNF i i pawno




YFeO (Y oyloud YO 295

. S eole dlose

X3 P

Sglio Ol g Jobo oyl szl « SIS sy
SISy (383 el 1) ped s b ey

S olhae
ogR G Jgo! I (59m

b pole oSl hmgd )3 M Al bawg pols imgl
(IR ABADANUMS.AEC.1403.007) sjles 4 bl

Ll oas A0l

Sb o>
28 e ol

OB S g &8 ) Uiko

e 10 03l (5] gex floloms daze S5 iyl g ik
o 753 5 o5t D e 75t ol s 3 3001 53,530
103,840l g obiled |y dlde Slos oo Baiug s ads ol Lo,
Bl ol
D)8 52 (Blis e (ABle o)l S

)48 g Sis Wdged )b ) Lo gy cpl plosl 3 a5 Sl Ao )
D)5 o

O 1S58 ) Gle W 090 13 oS g BDNF & dhunly Bty 9002 53 YU b b (19 (o 03 52 Bawwgio S b (095 (505 559 32 - Oy 9 i3l oo

Ip e gu—

15h Splie 5 S5 slagsilon Wb Glacues > ogu
Jb cpe 0 g o) bl S laisay MICT (Eg0ome 40 LS o
S0 Silgio oMo 3gm0 (sl 0113 gl (6 S8y B ey 3o
a3 1l SaizgS o 3l b Lariyo ilis YN L el
b cawgio ©ud b o3gds (gjlon oyl & Wi o L sl -yl
S5 pedlio b basye (68" oS50 slojgme (lojien (s pS S0
b oablie sl S50 29)bpe Pl SO ras b S
S o Bl ale (glodoms bl 3> Slgpliom e YS!

]

& 345 4o

P Gees MBI 4 e SingS e Bl o Lyl ddllas
wSomn » SIRT1/PGC-1o/BDNF  SiJifw oo

48 <30 ol S plgiear (o359 Adbie STl Siore 29 0
Ll sl g4lS SladeSlge cnl ple S g ST ! s
sl P HHT & s MICT Jslins g5, g opl 4lsls
o MlCT )’d‘“‘ﬁ) JJLJ )’1 u::l} .\3|93‘_gn Sryp Q?.I D¢ yrmo "ﬁ.l
AL glanST o gt Sl Sl 5 (S Sglie ill sl
Coanl I SaysS sl (Bl Baomg Sigdgly Jae ) a5 Al dojl i
o) eumnslSe bYD sine S sl (Jbcpll sl Jlayed p slodg
Cusl oY S Gligios Vb g hawgie @5 b cpyed lp Colis

SIRT1/PGC-10/BDNF KiJUSuws yauno




Jundishapur

Journal of Medical Sciences

References
1.Benz E, Pinel A, Guillet C, Capel F, Pereira B, De Antonio
M, et al. Sarcopenia and sarcopenic obesity and mortality
among older people. JAMA netw open. 2024;
7(3):€243604. [10.1001/jamanetworkopen. 2024. 3604]
[PMID]
2.Prado CM, Batsis JA, Donini LM, Gonzalez MC, Siervo
M. Sarcopenic obesity in older adults: a clinical overview.
Nat Rev endocrinol. 2024;20(5):261-77. [10.1038/s4
1574-023-00943-z] [PMID]
3.Gholabi A, Ghalavand A, Barmala A, Sadegh Joola M,
Gholami A. Effect of exercise training on insulin
dysfunction related to obesity across the lifespan. Razi J
Med Sci.0-. [10.47176/rjms.32.50]
4.Booranasuksakul U, Guan Z, Macdonald 1A, Tsintzas K,
Stephan BC, Siervo M. Sarcopenic obesity and brain
health: a critical appraisal of the current evidence. Nutr
Bull. 2025;50(1):30-43. [10.1111/nbu.12725] [PMID]
5.Copeland EN, LeBlanc PJ, Duarte-Guterman P, Fajardo
VA, MacPherson RE. The link between sarcopenic
obesity and alzheimer's disease: a brain-derived
neurotrophic factor point of view. J Physiol. 2025.
[10.1113/JP288032] [PMID]
6.Zhang J, Na X, Li Z, Ji JS, Li G, Yang H, et al. Sarcopenic
obesity is part of obesity paradox in dementia
development: evidence from a population-based cohort
study. BMC med. 2024;22(1):133. [10.1186/512916-024-
03357-4] [PMID]
7.De Sousa R. Molecular crosstalk for longevity: exercise
and the ampk/sirtl/pgc-1o/irisin/bdnf axis. Mol Biol Rep.
2026;53(1):142. [10.1007/s11033-025-11315-3] [PMID]
8.De Sousa Lages A, Lopes V, Horta J, Espregueira-Mendes
J, Andrade R, Rebelo-Marques A. Therapeutics that can
potentially replicate or augment the anti-aging effects of
physical exercise. Int J mol sci. 2022;23(17):9957.
[103390/ijms23179957] [PMID]
9.Wewege M, Van Den Berg R, Ward R, Keech A. The
effects of high-intensity interval training vs. moderate-
intensity continuous training on body composition in
overweight and obese adults: a systematic review and
meta-analysis. Obes Rev. 2017;18(6):635-46. [10.1111/
obr.12532] [PMID]
10.Marcourt C, Rivera C, Tuvikene J, Langeard A, Esvald
E-E, Cabrera-Cabrera F, et al. High-intensity interval
and moderate-intensity continuous training on cerebral
energy metabolism in older rats. GeroScience. 2025:1-
16. [10.1007/s11357-025-01820-5] [PMID]
11.Lei Z, Mozaffaritabar S, Kawamura T, Koike A,
Kolonics A, Kéringer J, et al. The effects of long-term
lactate and high-intensity interval training (hiit) on brain
neuroplasticity of aged mice. Heliyon. 2024;10(2).
[10.1016/j.heliyon.2024.24421] [PMID]
12.Hugues N, Pin-Barre C, Pellegrino C, Rivera C, Berton
E, Laurin J. Time-dependent cortical plasticity during
moderate-intensity continuous training versus high-
intensity interval training in rats. Cereb Cortex. 2022;
32(17):3829-47. [10.1093/cercor/bhab451] [PMID]
13.0kamoto M, Mizuuchi D, Omura K, Lee M, Oharazawa
A, Yook JS, et al. High-intensity intermittent training
enhances spatial memory and hippocampal neurogenesis

Vol 25, No 3, 2026

associated with bdnf signaling in rats. Cereb Cortex.
2021;31:4386-97. [10.1093/cercor/bhab093] [PMID]

14.de Lima NS, De Sousa RAL, Amorim FT, Gripp F, Diniz
e Magalhaes CO ,Henrique Pinto S, et al. Moderate-
intensity continuous training and high-intensity interval
training improve cognition and bdnf levels of middle-
aged overweight men. Metab Brain Dis. 2022;
37(2):463-71. [10.1007/s11011-021-00859-5] [PMID]

15.Behravan B, Khodaei K, Zolfaghardidani M. The effects
of moderate-intensity continuous training and high-
intensity interval training during a ketogenic diet on
serum levels of irisin pgc-1o and ucp1 in overweight and
obese women. J Sport and Exerc Physiol. 2024;17(3):36-
55. [10.48308/joeppa.2024.235909.1262]

16.Shirvani H, Arabzadeh E. Metabolic cross-talk between
skeletal muscle and adipose tissue in high-intensity
interval training vs. moderate-intensity continuous
training by regulation of pgc-la. Eat Weight Disord.
2020;25(1):17-24. [10.1007/s40519-018-0491-4]
[PMID]

17.Zhu H, Sun Q, Tang H, Chen Y, Tan K, Xu X, et al. A
novel rat model of sarcopenic obesity based on aging and
high-fat diet consumption. Biogerontology. 2023;
24(2):235-44. [10.1007/s10522-022-10010-1] [PMID]

18.Bollheimer LC, Buettner R, Pongratz G, Brunner-Ploss
R, Hechtl C, Banas M, et al. Sarcopenia in the aging
high-fat fed rat: a pilot study for modeling sarcopenic
obesity in rodents. Biogerontology. 2012;13(6):609-20.
[10.1007/s10522-012-9405-4] [PMID]

19.Haram PM, Kemi OJ, Lee SJ, Bendheim M@, Al-Share
QY, Waldum HL, et al. Aerobic interval training vs.
continuous moderate exercise in the metabolic syndrome
of rats artificially selected for low aerobic capacity.
Cardiovasc Res. 2009;81(4):723-32. [10.1093/cvr/ cvn
332] [PMID]

20.Zhao Z, Yao M, Wei L, Ge S. Obesity caused by a high-
fat diet regulates the sirtl/pgc-1o/fndc5/bdnf pathway to
exacerbate isoflurane-induced postoperative cognitive
dysfunction in older mice. Nutr neurosci. 2020;
23(12):971-82.[10.1080/1028415x.2019.1581460]
[PMID]

21.Bi X, Fang J, Jin X, Thirupathi A. The interplay between
bdnf and pgc-1 alpha in maintaining brain health: role of
exercise. Front Endocrinol. 2024;15:1433750. [10.3389/
fendo.2024.1433750] [PMID]

22.Scisciola L, Fontanella RA, Surina n, Cataldo V, Paolisso
G, Barbieri M. Sarcopenia and cognitive function: role
of myokines in muscle brain cross-talk. Life.
2021;11(2):173. [10.3390/1ife11020173] [PMID]

23.Gharakhanlou R, Dalir T, Matin Homaee H. Effect of 8
weeks aerobic training on srtl, creb and bdnf genes
expression in hippocampus of wistar rats. J Sports
Biomotor Sci. 2018;10(19):11-8.

24.Liu Y, Zhong C, Yang Y, Hu J, Yi X, Huang J, et al. The
role of mitochondrial energy metabolism in the
mechanism of exercise improving depression. Curr
Issues Mol Biol. 2025;47(5):382. [10.3390/ cimb 470
50382] [PMID]

25.Dana A, Fallah Z, Moradi J, Ghalavand A. The effect of
cognitive and aerobic training on cognitive and motor
function, and brain-derived neurotrophic factors in

Mohammad Sajadian, et al. Superiority of Moderate-Intensity Continuous Training over High-Intensity Interval Training in Improving BDNF-Dependent Hippocampal Plasticity

in Obese Sarcopenic Rats: Role of the SIRT1/PGC-1o/BDNF Signaling Pathway. Jundishapur Journal of Medical Sciences. 2026; 25(3):259-269.



https://doi.org/10.1001/jamanetworkopen.2024.3604
https://pubmed.ncbi.nlm.nih.gov/38526491/
https://doi.org/10.1038/s41574-023-00943-z
https://doi.org/10.1038/s41574-023-00943-z
https://pubmed.ncbi.nlm.nih.gov/38321142/
http://dx.doi.org/10.47176/rjms.32.50
https://doi.org/10.1111/nbu.12725
https://pubmed.ncbi.nlm.nih.gov/39799465/
https://doi.org/10.1113/jp288032
https://pubmed.ncbi.nlm.nih.gov/39937973/
https://doi.org/10.1186/s12916-024-03357-4
https://doi.org/10.1186/s12916-024-03357-4
https://pubmed.ncbi.nlm.nih.gov/38520024/
https://doi.org/10.1007/s11033-025-11315-3
https://pubmed.ncbi.nlm.nih.gov/41317217/
https://doi.org/10.3390/ijms23179957
https://pubmed.ncbi.nlm.nih.gov/36077358/
https://doi.org/10.1111/obr.12532
https://doi.org/10.1111/obr.12532
https://pubmed.ncbi.nlm.nih.gov/28401638/
https://doi.org/10.1007/s11357-025-01820-5
https://pubmed.ncbi.nlm.nih.gov/40739064/
https://doi.org/10.1016/j.heliyon.2024.e24421
https://pubmed.ncbi.nlm.nih.gov/38293399/
https://doi.org/10.1093/cercor/bhab451
https://pubmed.ncbi.nlm.nih.gov/35029628/
https://doi.org/10.1093/cercor/bhab093
https://pubmed.ncbi.nlm.nih.gov/33982757/
https://doi.org/10.1007/s11011-021-00859-5
https://pubmed.ncbi.nlm.nih.gov/34762211/
https://doi.org/10.48308/joeppa.2024.235909.1262
https://doi.org/10.1007/s40519-018-0491-4
https://pubmed.ncbi.nlm.nih.gov/29480414/
https://doi.org/10.1007/s10522-022-10010-1
https://pubmed.ncbi.nlm.nih.gov/36607484/
https://doi.org/10.1007/s10522-012-9405-4
https://pubmed.ncbi.nlm.nih.gov/23065329/
https://doi.org/10.1093/cvr/cvn332
https://doi.org/10.1093/cvr/cvn332
https://pubmed.ncbi.nlm.nih.gov/19047339/
https://doi.org/10.1080/1028415x.2019.1581460
https://pubmed.ncbi.nlm.nih.gov/30794116/
https://doi.org/10.3389/fendo.2024.1433750
https://doi.org/10.3389/fendo.2024.1433750
https://pubmed.ncbi.nlm.nih.gov/39239097/
https://doi.org/10.3390/life11020173
https://pubmed.ncbi.nlm.nih.gov/33672427/
https://doi.org/10.3390/cimb47050382
https://doi.org/10.3390/cimb47050382
https://pubmed.ncbi.nlm.nih.gov/40699781/

Jundishapur

Journal of Medical Sciences

elderly men. J Sports Mot Dev Learn. 2019;10(4):537- 27.Rodriguez-Gutiérrez E, Torres-Costoso A, Saz-Lara A,
52.[10.22059/jmIm.2018.252689.1352] Bizzozero-Peroni B, Guzman-Pavon MJ, Sanchez-

26.Marquez CMS, Vanaudenaerde B, Troosters T, Ldpez M, et al. Effectiveness of high-intensity interval
Wenderoth N. High-intensity interval training evokes training on peripheral brain-derived neurotrophic factor
larger serum bdnf levels compared with intense in adults: a systematic review and network meta-
continuous exercise. J Appl Physiol. 2015; 119 (12): analysis. Scand J Med Sci Sports. 2024;34(1):e14496.
1363-73. [10.1152/japplphysiol.00126.2015] [PMID] [10.1111/sms.14496] [PMID]

Authors retain the copyright and full publishing rights.
Published by Ahvaz Jundishapur University of Medical

Science. This article is an open access article licensed under
8 @ ®» & l the Creative Commons Attribution-NonCommercial4.0

(https://creativecommons.org/licenses/by-nc/4.0/).

Mohammad Sajadian, et al. Superiority of Moderate-Intensity Continuous Training over High-Intensity Interval Training in Improving BDNF-Dependent Hippocampal Plasticity in
Obese Sarcopenic Rats: Role of the SIRT1/PGC-1a/BDNF Signaling Pathway. Jundishapur Journal of Medical Sciences. 2026; 25(3):259-269.



https://doi.org/10.22059/jmlm.2018.252689.1352
https://doi.org/10.1152/japplphysiol.00126.2015
https://pubmed.ncbi.nlm.nih.gov/26472862/
https://doi.org/10.1111/sms.14496
https://pubmed.ncbi.nlm.nih.gov/37728896/
https://en.ajums.ac.ir/
https://en.ajums.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/

