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[ Abstract] Depression is a major cause of disability and has adverse effects. Despite the many types of anti-
depressants, clinical treatments of depression remain poor. Therefore, novel anti-depressant mechanisms need to be
explored. The beneficial effects of irisin on the nervous system are gradually being elucidated, and studies have found that
irisin has an anti-depressant effect, which may become a new treatment for depression. This study explored the mechanism
of irisin and its upstream and downstream anti-depressants by reviewing the existing studies explaining the link between
irisin and depression, and proposes that SIRT1/PGC-la may mediate FNDC5/irisin to regulate BDNF to promote
neurogenesis and improve depression, which provides a new idea to study irisin and its upstream and downstream anti-
depressants.
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Note. 1 represents an activation or an elevation, | represents either inhibition or weakening, @ represents irisin.

Figure 1 Mechanism of action of irisin and its upstream and downstream antidepressants
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Table 1 List of irisin and its upstream and downstream targets and pathways

— I TR i o FHHE A
WaH s G BEE fET &
. . . Regulatory .. R Action
Investigator Animal model Intervention study Site of action Effects
pathway target
FH KSR R FNDCS - .
BN LA R | FNDCS/ i35 M2 1
Wild ] Tail  vein  injection  of risin T - . ] BDNF T N rection T
Wrann, ild mouse adenovirus FNDCS risin ippocampus europrotection
et al (% I T PGC-1 o Tk
RSN %mﬁﬂﬁ& o« PCC-lor @EHEFJJD
. L Transfection of adenovirus Hippocampal BDNF T
Experiment in vitro FNDC5 T
PGC-1a neurons
. i SESN SRR ; N
Kim, BN REERSER 57, W 1
[62] X Intraperitoneal injection  Irisin 1 . BDNF T .
et al ! Wild mouse . Hippocampus Neuroprotection 1
of irisin
X s W 5 5 5 B & -shRNA § NFNTIAE
Hung,  WRAGBRKE AR g 57y LA
[63] K Hippocampal injection of Irisin ! R BDNF | Cognitive function 1
et al 9! Diabetes model rats . .. Hippocampus
irisin-shRNA
S [ EAST
Lourenco,  HRSMER Ho AR g i
[64] . L . o Irisin T Hippocampal BDNF 1
et al \”" Experiment in vitro  Transfection of iris virus
neurons
Belviranh, AD BRI/ iz Sl i H UERLPST)
e Vlr[f;r;} ) Eﬂ L_Kj]-” % FNDCS 1 @% BDNF 1 CLEAZS I T_
et al \°" AD model mice Exercise Hippocampus Neuroprotection |
TR /N B EAT
G, WRDOANR ‘ - P |
[68] Depression R FNDC5 1 . BDNF T Depression-like
et al \™ . Oral creatine Hippocampus .
model mice behavior |
A0 i 2 10 5
Kim, AD K/ B g ¥ N1 22 {47
im ” AL/ L?L SEaa . o SIRTI 1 (fﬁ_‘ b PGC-1a | LY T.
et al > AD model mice Lateral ventricular injection Hippocampus Neuroprotection
of resveratrol
LRIRIIRE |
Ye, RohS S HK-527 4l
| EX527 SIRT1 PGC-1 Mitochondrial
et al [7") Experiment in vitro ! HK-527 cells ol ) HOL, ondna
function |
03 B iR 2 3] F7 B
FI Hayek . AN | ﬂ’ﬁﬁa&_ﬁh‘ﬂ@ﬁ o SIRT1/ 1 sajfum ATV
o (7 Wild mouse Intraperitoneal injection of PGC-lo/ Hippocampus BDNF 1 Learning and memory
eta o lactic acid FNDC5 1 ) i capacity 1
JIIARAR 76 A i35 33 51 apelin- ; i 155
Hu, Jﬂ]ﬁm‘%. KR 0 = e A s'lpelm 1'3 o PCC-1as W H]ﬁm%ﬁjﬂ' !
(73] Depression Lateral ventricular injection . BDNF 1 Depression-like
et al . FNDC5 1 Hippocampus .
model rats of apelin-13 behavior |
NE e AT B 4 o o
, . LI S P B SIRT1/ , ok
Zhao, /R . N g1, (L= S
" . Intraperitoneal injection  PGC-lo/ . BDNF T .
et al [74 Obesity model of Hippocampus Neuroprotection
. of resveratrol FNDC5 1
older mice
] 25950 S B ‘ " PN
Babaei, Jmﬁm{% KB a5l PGC-1a/ e H]ﬁmiﬁ‘jﬂi
(23] Depression . . BDNF 1 Depression-like
et al Exercise FNDCS 1 Hippocampus .
model rats behavior |
Li FAERELEL/IN B 5T miR-138 k2 SIRT1/ o ARREAT o 1
i, | 7] Depression Hippocampal injection of PGC-la/ H‘A . . BDNF | Depression-like
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T ARG Tk, | ARF MR s

Note. T represents an activation or an elevation, | represents either inhibition or weakening.

4 MBS

VAR 88 N BOZ AR, B 1 B R 4
AT IMARAE , 38 Y 55 EAR R BT T

255 A BE

AR J7 ik . R R AIMARAE A WA 15 T
VEHT, SCR O MARAE IR, A SCERR T8
FEZ0F HMARAE A 52 L, 32 Y 5 e 3K A e R I T A
Jil 388 5 o ik e B P 9 DA T 9 1 A A T



o P A PR A 235 2024 4E 1 A4S 34 %45 1 5] Chin J Comp Med, January 2024, Vol. 34 No. 1 135

SIIIIAREEAT N, AT TR R AH T
Ui T BE A P AR 2800 BL T, 90 28 HE W SIRT1/PGC-
la AJ A5 FNDCS/ 55 2 2 5 BDNF, 2 F i 4
K o PASRE , A BB RE I Y 4R AR TR
UTEBAE TR FE 5 WARAE 1) & e HLE A T
PRE A WFFE 0 7R 90 0 1T BB S PO ARAE (1175 & Jt 1A
Z 1T ERA IR R 3 2 B T B0 PRI A& 4
M F 7K, A 45 40 i R 6 ( interleukin 6,
IL-6) Jif 98 YR 3 A ¥ o (tumor necrosis factor-a,
TNF-a) 4014 18 ( interleukin 1B,IL-1B) ™,
AR IGE T SRR S RIEA & % VA,
AP 5 55 e R AT DA A ki 2 2 TNF-o0 A1 1L-6
() mRNA k'™ WA E ek, R R
AR IL-1B AR ez B R R M/
i, IL-6 Al TNF-o (97K P-4 s n '™ o vl L, 25
R LLN AR & 40 i I F 1L-18 , TNF-a Fll 1L-6
(KRBT R I 1EF , HE T 2038 50 51 &
ABAE, FRAK SIRT1 251 LPS 5 S/ 1L-1B 43 i
It SIRTL A3 Feak 240l 1L-18 155 (1 41 i
TR BIPRGEM . SIRT1 #4315 SRT1720
A LAFEAIC TNF-o AY7KSF157) SIRT1 S50 EX527 2%
fifi TNF-o A9 7K S 3% 515500 [6] i, SIRT1 i 3h 51
SRT1720 A LA B & 2 11 ( ovalbumin, OVA ) 35 5
FRIIEE By /N BRSSP TL-6 472 A2 i SIRT 41 751
EX527 {HBR T X FE™ . FFER, PGC-1a 5 R
9iE A B A e M PGC-1ae AY /K 5402 % 20 ity
K7 IL-18°"Y TNF-o ! F1 IL-6Y B A6, 45 1
frid, R E X H R AT AE i BDNF {2 i fih 28
Je A O AR, BT B 2 PR 1E FH oS AR AE
MR, BRI, B R KRR 5 ARE Wnfal 52 A
MR A TF T it — P, B2, SRREM
BIAE H 18 52 1 A2 3] 8RB 22 19 6 T, AR GRNS N
& ZPUIDAR ML AIF 5 B2 A %) S8 %, b T BB A A
BIAE (11 R YA T RN 25 ik 4 (B e HEAT

SE 3k :

(1] FpEkE, R, MAREE SRR 5 H R ML WF 5 4 ik Jig
[J]. WEEshYFR, 2016, 24(3) ; 321-326.
Han YY, Dai JJ. Research progress in animal models and
mechanism of depression [ J]. Acta Lab Anim Sci Sin, 2016, 24
(3):321-326.

[2] B&Z, mEAl, EFF, & S0H0RE w5 2 P50 i d vy
PO (1], W R R 2RaE, 2023, 33(5) ; 93-103.
Lyu JZ, Xiang YX, Wang D, et al. Establishment and

evaluation of rodent models of depression [ J]. Chin J Comp

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Med, 2023, 33(5): 93-103.

Malhi GS, Mann JJ. Depression [ ] ].
(10161) ; 2299-2312.

Samuel B, Wang H, Shi C, et al. The effects of coloring therapy

Lancet, 2018, 392

on patients with generalized anxiety disorder [ J]. Animal Model
Exp Med, 2022, 5(6): 502-512.

McCarron RM, Shapiro B, Rawles J, et al. Depression [ J].
Ann Intern Med, 2021, 174(5) ; ITC65-ITC80.

PRMES , ATk, ok, . BRI S S IMAREEAT
PLHIBESTL R [T]. hESE YA, 2023, 31(6) : 811-
819.

Chen YT, Lei MZ, Zhang B, et al. Research progress on
mechanisms underlying chronic-stress-induced depressive-like
behavior in animals [ J]. Acta Lab Anim Sci Sin, 2023, 31(6) ;
811-819.

Gonda X, Petschner P, Eszlari N, et al. Genetic variants in
major depressive disorder; from pathophysiology to therapy [ J].
Pharmacol Ther, 2019, 194, 22-43.

Wang S, Pan J. Irisin ameliorates depressive-like behaviors in
rats by regulating energy metabolism [ J]. Biochem Biophys Res
Commun, 2016, 474(1) . 22-28.

Bostrom P, Wu J, Jedrychowski MP, et al. A PGCl-a-
dependent myokine that drives brown-fat-like development of
white fat and thermogenesis [ J]. Nature, 2012, 481(7382) .
463-468.

Phillips C, Baktir MA, Srivatsan M, et al. Neuroprotective
effects of physical activity on the brain: a closer look at trophic
factor signaling [ J]. Front Cell Neurosci, 2014, 8. 170.
Erickson HP. Trisin and FNDCS5 in retrospect: An exercise
hormone or a transmembrane receptor [ J]. Adipocyte, 2013, 2
(4): 289-293.

Grygiel-Gorniak B, Puszczewicz M. A review on irisin, a new
protagonist that mediates

connectivity [ J]. Eur Rev Med Pharmacol Sci, 2017, 21(20) .
4687-4693.

muscle-adipose-bone-neuron

Wu J, Bostrom P, Sparks LM, et al. Beige adipocytes are a
distinct type of thermogenic fat cell in mouse and human [ J].
Cell, 2012, 150(2) : 366-376.

Moon HS, Dincer F, Mantzoros CS. Pharmacological

concentrations of irisin increase cell proliferation without
influencing markers of neurite outgrowth and synaptogenesis in
mouse H19-7 hippocampal cell lines [ J]. Metabolism, 2013, 62
(8): 1131-1136.

Askari H, Rajani SF, Poorebrahim M, et al. A glance at the
therapeutic potential of irisin against diseases involving
inflammation, oxidative stress, and apoptosis: an introductory
review [ J]. Pharmacol Res, 2018, 129. 44-55.

Lourenco MV | Frozza RL, de Freitas GB, et al. Exercise-linked
FNDCS5/irisin rescues synaptic plasticity and memory defects in
Alzheimer’ s models [ J]. Nat Med, 2019, 25(1): 165-175.
Guo M, Yao J, Li J, et al. Irisin ameliorates age-associated

sarcopenia and metabolic dysfunction [ J]. J Cachexia Sarcopenia



136

o [ H A PR A 275 2024 4E 1 A5 34 %45 1 5] Chin J Comp Med, January 2024, Vol. 34 No. 1

[19]

[20]

[21]

[23]

[25]

[26]

[29]

Muscle, 2023, 14(1): 391-405.
Tu W, Qiu H, Liu Q, et al. Decreased level of irisin, a skeletal
is associated with post-stroke

[T ]

muscle cell-derived myokine,

depression in the ischemic stroke population
Neuroinflammation, 2018, 15(1); 133.

Gongalves RA, Sudo FK, Lourenco MV, et al. Cerebrospinal
fluid irisin and lipoxin A4 are reduced in elderly Brazilian
individuals with depression: insight into shared mechanisms
between depression and dementia [ J]. Alzheimers Dement,
2023, 19(6) : 2595-2604.

Mucher P, Batmyagmar D, Perkmann T, et al. Basal myokine
levels are associated with quality of life and depressed mood in
older adults [ J]. Psychophysiology, 2021, 58(5) : e13799.
Piya MK, Harte AL, Sivakumar K, et al. The identification of
irisin in human cerebrospinal fluid: influence of adiposity,
metabolic markers, and gestational diabetes [ J]. Am J Physiol
Endocrinol Metab, 2014, 306(5) : E512-E518.

Bilek F, Cetisli-Korkmaz N, Ercan Z, et al. Aerobic exercise
increases irisin serum levels and improves depression and fatigue
in patients with relapsing remitting multiple sclerosis; a
randomized controlled trial [ J]. Mult Scler Relat Disord, 2022,
61. 103742.

Babaei A, Nourshahi M, Fani M, et al. The effectiveness of
continuous and interval exercise preconditioning against chronic
unpredictable stress: involvement of hippocampal PGC-la/
FNDC5/BDNF pathway [ J]. J Psychiatr Res, 2021, 136; 173-
183.

BEVG, BBENYS, XUBTRS, &5, SWARAE B KA Ty i
st (1], hESEshYIeER, 2015, 23(3) . 321-326.
Xue T, Wu LS, Liu XM, et al. Research progress on animal
models of depression and their evaluation methods [ J]. Acta Lab
Anim Sci Sin, 2015, 23(3) : 321-326.

Siteneski A, Olescowicz G, Pazini FL, et al. Antidepressant-like
and pro-neurogenic effects of physical exercise: the putative role
of FNDC5/irisin pathway [ J]. J Neural Transm, 2020, 127.
355-370.

Hou Z, Zhang J, Yu KK, et al. Irisin ameliorates the
postoperative depressive-like behavior by reducing the surface
expression of epidermal growth factor receptor in mice [ J].
Neurochem Int, 2020, 135 104705.

Pignataro P, Dicarlo M, Zerlotin R, et al. Antidepressant effect
of intermittent long-term systemic administration of irisin in mice
[J]. Int J Mol Sci, 2022, 23(14) : 7596.

Siteneski A, Cunha MP, Lieberknecht V, et al. Central irisin
administration affords antidepressant-like effect and modulates
neuroplasticity-related genes in the hippocampus and prefrontal
cortex of mice [ J]. Prog Neuropsychopharmacol Biol Psychiatry,
2018, 84(Pt A): 294-303.

Pignataro P, Dicarlo M, Suriano C, et al. Once-daily
subcutaneous irisin administration mitigates

Int J Mol Sci, 2023,

depression- and
anxiety-like behavior in young mice [J].

24(7): 6715.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

BN, HmEW, £UE, 4F. T Sinl/FoxO1 8 B Hi
W A e A /S BUSRA 5 B AL S (0], vh E S2 8 3h )
4%, 2023, 31(1) : 82-90.

Guo XL, Yang CM, Wang C, et al. Mechanism of remazolam in
reducing brain injury in sepsis mice based on Sirtl/FoxOl
pathway [J]. Acta Lab Anim Sci Sin, 2023, 31(1) : 82-90.
MR, ERde, sRE L, % AZEEEE LI SIRTL #E
Keap1-Nrf2-HO- 1 3874 & #%0 H PG W 45 A T2 10 i 9 #2247 )
[J]. WPEEERIE, 2020, 30(2) ; 77-83.

Tian H, Wang ZL, Zhang ZH, et al. Resveratrol plays a
regulatory role in the formation of calcium oxalate kidney stones
by targeting SIRT1 to activate the Keapl-Nrf2-HO-1 pathway
[J]. Chin J Comp Med, 2020, 30(2): 77-83.

Michdn S, Li Y, Chou MMH, et al. SIRTI is essential for
normal cognitive function and synaptic plasticity [ J]. J
Neurosci, 2010, 30(29) : 9695-9707.

Consortium C. Sparse whole-genome sequencing identifies two
loci for major depressive disorder [ J]. Nature, 2015, 523
(7562) . 588-591.

Kishi T, Yoshimura R, Kitajima T, et al. SIRT1 gene is

associated with major depressive disorder in the Japanese
population [J]. J Affect Disord, 2010, 126(1-2): 167-173.
Liu S, Xiu J, Zhu C, et al. Fat mass and obesity-associated
protein regulates RNA methylation associated with depression-like
behavior in mice [ J]. Nat Commun, 2021, 12(1): 6937.
Abe-Higuchi N, Uchida S, Yamagata H, et al. Hippocampal
sirtuin 1 signaling mediates depression-like behavior [ J]. Biol
Psychiatry, 2016, 80(11) . 815-826.

Hurley LL, Akinfiresoye L, Kalejaiye O, et al. Antidepressant
effects of resveratrol in an animal model of depression [ J].
Behav Brain Res, 2014, 268. 1-7.

Finnell JE, Lombard CM, Melson MN, et al. The protective
effects of resveratrol on social stress-induced cytokine release and
depressive-like behavior [ J]. Brain Behav Immun, 2017, 59.
147-157.

Chen WJ, Du JK, Hu X, et al. Protective effects of resveratrol

on mitochondrial function in the hippocampus improves
inflammation-induced depressive-like behavior [ J ]. Physiol
Behav, 2017, 182 54-61.

Ge L, Liu L, Liu H, et al. Resveratrol abrogates
lipopolysaccharide-induced depressive-like behavior,

neuroinflammatory response, and CREB/BDNF signaling in mice
[J]. Eur J Pharmacol, 2015, 768. 49-57.

Peng K, Yang L, Wang J, et al. The interaction of mitochondrial
biogenesis and fission/fusion mediated by PGC-la regulates
rotenone-induced  dopaminergic  neurotoxicity [ J ]. Mol
Neurobiol, 2017, 54(5) : 3783-3797.

Ryan KM, Patterson I, McLoughlin DM. Peroxisome proliferator-
activated receptor gamma co-activator-1 alpha in depression and
the response to electroconvulsive therapy [ J]. Psychol Med,

2018, 49(11) : 1859-1868.

Allison DJ, Nederveen JP, Snijders T, et al. Exercise training



o A PR 2 A 2024 4F 1 H A 34 555 1) Chin J Comp Med, January 2024, Vol. 34 ,No. 1

137

[44]

[50]

[51]

[52]

[53]

impacts skeletal muscle gene expression related to the kynurenine
pathway [J]. Am J Physiol Cell Physiol, 2019, 316(3) ;. C444
-(C448.

Szalardy L, Molndar M, Zadori D, et al. Non-motor behavioral
alterations of PGC-la-deficient mice-A peculiar phenotype with
slight male preponderance and No apparent progression [ J].
Front Behav Neurosci, 2018, 12 180.

XSFHE, BHufg, s, 5 i PGC-Ta X/ IR T
Rt T 2% 30 DX R B SR B AR S s [J]. R ZE 4R KA
2F4, 2022, 44(10) ; 975-983.

Deng YH, Luo YM, Liang X, et al. Effects of hippocampal
PGC-1a on depression-like behaviors and number of astrocytes in
hippocampal subregions in mice [J]. J Army Med Univ, 2022,
44(10) : 975-983.

Agudelo IZ, Femenia T, Orhan F, et al. Skeletal muscle PGC-
lal modulates kynurenine metabolism and mediates resilience to
stress-induced depression [ J]. Cell, 2014, 159(1) ; 33-45.
BRI R, SR, AE B XIMAER K L S 2H 2 CREB/
BDNE/TekB {5 Sl A2 ()], W B2 B o4l , 2023,
29(7): 516-522.

Zhao TT, Zhu T, Zhang J, et al
hippocampal CREB/BDNF/TrkB in depressive rats effects of
signaling pathways [ J]. J Hainan Med Univ, 2023, 29(7) : 516
-522.

Li Z, Ruan M, Chen J, et al.

Electroacupuncture on

Major depressive disorder;
advances in neuroscience research and translational applications
[J]. Neurosci Bull, 2021, 37(6) : 863-880.

Ayaz A, Zeng G, Mudassar A, et al. Combination of Shengmai
San and Radix puerariae ameliorates depression-like symptoms in
diabetic rats at the nexus of PI3K/BDNF/SYN protein expression
[J]. Animal Model Exp Med, 2023, 6(3): 211-220.

Duman RS, Monteggia LM. A neurotrophic model for stress-
related mood disorders [ J]. Biol Psychiatry, 2006, 59 (12):
1116-1127.

Autry AE, Monteggia LM. Brain-derived neurotrophic factor and
neuropsychiatric disorders [ J]. Pharmacol Rev, 2012, 64(2) .
238-258.

Kim CS, Cha L, Sim M, et al. Probiotic supplementation
improves cognitive function and mood with changes in gut
microbiota in community-dwelling older adults: a randomized,
double-blind, placebo-controlled, multicenter trial [ J]. J
Gerontol A Biol Sci Med Sci, 2021, 76(1) : 32-40.

Kraus C,

Castrén E, Kasper S, et al. Serotonin and

neuroplasticity-Links ~ between  molecular,  functional —and
structural pathophysiology in depression [ J]. Neurosci Biobehav
Rev, 2017, 77: 317-326.

Prochnik A, Burgueiio AL, Rubinstein MR, et al. Sexual
dimorphism modulates metabolic and cognitive alterations under
HFD nutrition and chronic stress exposure in mice. Correlation
between spatial memory impairment and BDNF mRNA expression
2022,

in hippocampus and spleen [ J]. Neurochem Int,

160: 105416.

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

Rial D, Lemos C, Pinheiro H, et al. Depression as a glial-based
synaptic dysfunction [ J]. Front Cell Neurosci, 2015, 9. 521.
Teixeira AL, Barbosa IG, Diniz BS, et al. Circulating levels of
brain-derived neurotrophic factor; correlation with mood,
cognition and motor function [ J]. Biomark Med, 2010, 4(6) .
871-887.
Krishnan V, Nestler EJ. The
depression [J]. Nature, 2008, 455(7215) : 894-902.
Ma XC, Liu P, Zhang XL, et al.

recombinant AAV containing BDNF fused with HA2TAT:. a

molecular neurobiology of

Intranasal delivery of

potential promising therapy strategy for major depressive disorder
[J]. Sci Rep, 2016, 6 22404.
Rabiee F, Ghaedi K Fndc5

Forouzanfar M et al.

s s )

overexpression facilitated neural differentiation of mouse
embryonic stem cells [ J]. Cell Biol Int, 2015, 39(5): 629
-637.

Wrann CD, White JP, Salogiannnis J, et al. Exercise induces
hippocampal BDNF through a PGC-1a/FNDC5 pathway [J].
Cell Metab, 2013, 18(5) : 649-659.

Natalicchio A, Marrano N, Biondi G, et al. Irisin increases the
expression of anorexigenic and neurotrophic genes in mouse brain
[J]. Diabetes Metab Res Rev, 2020, 36(3) : 3238.

Kim MH, Leem YH. The effects of peripherally-subacute
treatment with irisin on hippocampal dendritogenesis and
astrocyte-secreted factors [ J]. J Exerc Nutr Biochem, 2019, 23
(4):32-35.

Huang L, Yan S, Luo L, et al. Irisin regulates the expression of
BDNF and glycometabolism in diabetic rats [ J]. Mol Med Rep,
2019, 19(2) . 1074-1082.

Lourenco M, de Freitas GB, Raony [, et al. Irisin stimulates
protective signaling pathways in rat hippocampal neurons [ J].
Front Cell Neurosci, 2022, 16; 953991.

Briken S, Rosenkranz SC, Keminer O, et al. Effects of exercise
on Irisin, BDNF and IL-6 serum levels in patients with
progressive multiple sclerosis [ J]. J Neuroimmunol, 2016, 299,
53-58.

Glazachev OS, Zapara MA, Kryzhanovskaya SY, et al. Whole-
body repeated hyperthermia increases irisin and brain-derived
neurotrophic factor; a randomized controlled trial [ J]. J Therm
Biol, 2021, 101: 103067.

Belviranhh M, Okudan N. Exercise training protects against aging-
induced cognitive dysfunction via activation of the hippocampal
PGC-1a/FNDC5/BDNF pathway [ J]. Neuromol Med, 2018,
20(3) : 386-400.

Cunha MP, Pazini FL, Lieberknecht V, et al. Subchronic
administration of creatine produces antidepressant-like effect by
modulating hippocampal signaling pathway mediated by FNDC5/
BDNF/Akt in mice [J]. J Psychiatr Res, 2018, 104, 78-87.

Kim D, Nguyen MD, Dobbin MM, et al. SIRT1 deacetylase
protects against neurodegeneration in models for Alzheimer’ s

disease and amyotrophic lateral sclerosis [ J]. EMBO J, 2007,
26(13): 3169-3179.



138

o [ H A PR A 275 2024 4E 1 A5 34 %45 1 5] Chin J Comp Med, January 2024, Vol. 34 No. 1

[70]

[71]

[73]

[74]

[77]

[80]

[81]

[82]

Chao CC, Huang CL, Cheng JJ, et al. SRT1720 as an SIRTI
activator for alleviating paraquat-induced models of Parkinson’ s
disease [J]. Redox Biol, 2022, 58 102534.

Ye P, Li W, Huang X, et al. BMALI regulates mitochondrial
homeostasis in renal ischaemia-reperfusion injury by mediating
the SIRT1/PGC-la axis [J]. J Cell Mol Med, 2022, 26(7):
1994-2009.

El Hayek L, Khalifeh M, Zibara V, et al. Lactate mediates the
effects of exercise on learning and memory through SIRTI-
dependent activation of hippocampal brain-derived neurotrophic
factor (BDNF) [J]. J Neurosci, 2019, 39(13) . 2369-2382.
Hu S, He L, Chen B, et al. Apelin-13 attenuates depressive-
like behaviors induced by chronic unpredictable mild stress via
activating AMPK/PGC-1a/FNDC5/BDNF  pathway [ J ].
Peptides, 2022, 156 170847.

Zhao Z, Yao M, Wei L, et al. Obesity caused by a high-fat diet
regulates  the  Sirtl/PGC-1a/FNDC5/BDNF  pathway to
exacerbate isoflurane-induced postoperative cognitive dysfunction
in older mice [ J]. Nutr Neurosci, 2020, 23(12): 971-982.
Schuch FB, Vancampfort D, Richards J, et al. Exercise as a
treatment for depression: a meta-analysis adjusting for publication
bias [J]. J Psychiatr Res, 2016, 77, 42-51.

Tian SW, Xu F, Gui SJ. Apelin-13 reverses memory impairment
and depression-like behavior in chronic social defeat stressed rats
[J]. Peptides, 2018, 108: 1-6.

Li C, Wang F, Miao P, et al. miR-138 increases depressive-like
behaviors by targeting SIRT1 in  hippocampus [ J ].
Neuropsychiatr Dis Treat, 2020, 16. 949-957.
Carrera-Gonzédlez MP, Cantén-Habas V, Rich-Ruiz M. Aging,
depression and dementia; the inflammatory process [ J]. Adv
Clin Exp Med, 2022, 31(5) : 469-473.

Tanaka M, Toéth F, Polydk H, et al. Immune influencers in
action: metabolites and enzymes of the tryptophan-kynurenine
metabolic pathway [ J]. Biomedicines, 2021, 9(7); 734.
Vadala G, di Giacomo G, Ambrosio L, et al. Irisin recovers
osteoarthritic chondrocytes in witro [ J]. Cells, 2020, 9
(6): 1478.

Wang FS, Kuo CW, Ko J, et al. Irisin mitigates oxidative stress,
chondrocyte dysfunction and osteoarthritis development through
[T

integrity and  autophagy

9(9) . 810.

regulating  mitochondrial
Antioxidants (Basel) , 2020,
Jin Z, Guo P, Li X, et al. Neuroprotective effects of irisin
against cerebral ischemia/reperfusion injury via Notch signaling

pathway [ J]. Biomed Pharmacother, 2019, 120. 109452.

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

Li X, Jamal M, Guo P, et al. Irisin alleviates pulmonary
epithelial barrier dysfunction in sepsis-induced acute lung injury
via activation of AMPK/SIRT1 [J].

Pharmacother, 2019, 118 109363.

pathways Biomed
Luo Y, Qiao X, Ma Y, et al. Disordered metabolism in mice
lacking irisin [ J]. Sci Rep, 2020, 10(1): 17368.

Park S, Shin J, Bae J, et al. SIRT1 alleviates LPS-induced IL-
1B production by suppressing NLRP3 inflammasome activation
and ROS production in trophoblasts [ J]. Cells, 2020, 9
(3): 728.

Shen J, Fang J, Hao J, et al. SIRTI inhibits the catabolic effect
of IL-1B through TLR2/SIRT1/NF-kB pathway in
Pain Physician, 2016,

human
degenerative nucleus pulposus cells [J].
19(1) : E215-E226.

Wen Q, Wang Y, Pan Q, et al. MicroRNA-155-5p promotes
neuroinflammation and central sensitization via inhibiting SIRT1
in a nitroglycerin-induced chronic migraine mouse model [J]. ]
Neuroinflammation, 2021, 18(1): 287.

Qian Y, Xin Z, Lv Y, et al. Asiatic acid suppresses
neuroinflammation in BV2 microglia via modulation of the Sirtl/
NF-kB signaling pathway [J]. Food Funct, 2018, 9(2) . 1048
-1057.

Tomomi I, Ryuji H, Kensuke S, et al. Sirtuin 1 activator
SRT1720 suppresses inflammation in an ovalbumin-induced
mouse model of asthma [ J]. Respirol Carlton Vie, 2013, 18
(2):332-339.

Xu C, Song Y, Wang Z, et al. Pterostilbene suppresses
oxidative stress and allergic airway inflammation through AMPK/
Sirtl and Nrf2/HO-1 pathways [ J]. Immun Inflamm Dis, 2021,
9(4) . 1406-1417.

Wang Y, Guan X, Gao CL, et al. Medioresinol as a novel PGC-
lo activator prevents pyroptosis of endothelial cells in ischemic
stroke through PPARa-GOT1 axis [ J]. Pharmacol Res, 2021,
169 105640.

Xie S, Jiang X, Doycheva D, et al. Activation of GPR39 with
TC-G 1008 attenuates neuroinflammation via SIRT1/PGC-la/
Nrif2 pathway post-neonatal hypoxic-ischemic injury in rats [ J].
J Neuroinflammation, 2021, 18(1) . 226.

Yang B, Yang X, Sun X, et al. IL-6 deficiency attenuates
skeletal muscle atrophy by inhibiting mitochondrial ROS

production through the upregulation of PGC-la in septic mice

[J]. Oxid Med Cell Longev, 2022, 2022 9148246.

(%= H#3)2023-03-27



