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EDITORIAL

Sarcopenia and the Brain
Sarcopenia e Cérebro
John E. MORLEY1

The term sarcopenia (“a poverty of flesh”) was first described by Irving Rosenberg 
in 1989. In its original format it was limited to an aging related loss of muscle that 
was associated with functional deterioration and earlier mortality1. In 2010, the 
European Working Group on Sarcopenia in Older Persons (EWGSOP) published 

a consensus definition on sarcopenia where they required both a loss of muscle mass and 
strength to make the diagnosis2. In 2019 a revised version of the EWGSOP included SARC-F 
as a screening test3. Similar consensus recommendations have been published by ICFSR and 
SCWD4,5. SARC-F is a rapid set of 5 questions developed to screen for sarcopenia6,7,8. There is 
an ICD-10 code for sarcopenia9.

While cognitive frailty is now a well-accepted syndrome10,11, sarcopenia has not been 
classically associated with impaired cognition. In the last few years there has been an 
increasing awareness of a relationship between sarcopenia and impaired cognition12,13 as 
highlighted by the article by Cipolli et al.14. This association between poor cognition and 
sarcopenia should not be surprising as 82% of frailty persons have sarcopenia15. This raises 
the question of whether poor cognition leads to sarcopenia or more importantly can loss 
of muscle mass lead to cognitive impairment? In addition, a number of conditions, e.g., 
inflammatory cytokines, diabetes mellitus, vascular disease, can cause both brain and 
muscle dysfunction16.

In the last decade there has been increasing awareness that myokines can directly 
affect the brain17. This, in part, explains the positive effects of exercise on the brain18. 
One of these myokines is Irisin, which promotes synaptic plasticity ad can improve mem-
ory in animal models19. Irisin is derived from fibronectin type III domain – containing pro-
tein 5 (FNDC5) and is increased with exercise20. Irisin is considered to play a role in exer-
cise induced memory enhancement21,22. Other myokines that play a role in muscle-brain 
interaction include cathepsin-B, brain derived nerve growth factor insulin growth fac-
tor-1, oncostatin M, and leukemia inhibitory factor23,24,25. These myokines promote angio-
genesis, neurogenesis, synaptic function, neuronal metabolism and autophagia.

Decline in brain function can result in a decrease in muscle function. Perhaps the 
most obvious example is loss of muscle and weakness following a cerebrovascular 
accident. Persons with memory dysfunction have a slower gait speed and a decrease 
in grip strength26,27. Persons with dementia have a deficit in “dual tasking” and tend 
to be less likely to exercise leading to sarcopenia. Aging itself with the reduction in 
axonal communication and a reduction in motor unit numbers leads to a decrease in 
Type 2 muscle fibers28.

For all of these reasons, it is not surprising that there is a relationship between sarco-
penia and cognitive impairment in community dwelling older adults as found by Cipolli 
et al. and other studies14,29,30. As shown in Figure 1 there are multiple causes for the inter-
relationship between cognitive dysfunction and sarcopenia. It is important that these 
causes be recognized and treated where possible. Recently, Lundy et al.31 showed that the 
combination of cognitive stimulation therapy (CST) and exercise in older persons had a 
greater improvement in cognition, than CST alone. For this reason, we believe that physi-
cians should recommend exercise therapy not only to improve muscle function but also 
to improve cognitive deficits.
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Figure 1. Muscle-brain interactions.

https://doi.org/10.1067/mlc.2001.113504
https://doi.org/10.1067/mlc.2001.113504
https://doi.org/10.1093/ageing/afq034
https://doi.org/10.1093/ageing/afq034
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1007/s12603-018-1139-9
https://doi.org/10.1007/s12603-018-1139-9
https://doi.org/10.1002/jcsm.12483
https://doi.org/10.1002/jcsm.12483
https://doi.org/10.1002/jcsm.12048
https://doi.org/10.1007/s12603-019-1307-6
https://doi.org/10.1007/s12603-019-1307-6
https://doi.org/10.1007/s12603-020-1471-8
https://doi.org/10.1002/jcsm.12147
https://doi.org/10.1007/s12603-020-1365-9
https://doi.org/10.1007/s12603-020-1363-y
https://doi.org/10.1007/s12603-020-1363-y
https://doi.org/10.1186/s12877-020-01718-1
https://doi.org/10.1186/s12877-020-01718-1
https://doi.org/10.1007/s40520-020-01550-y
https://doi.org/10.1590/0004-282X-ANP-2020-0186
https://doi.org/10.1371/journal.pone.0233857
https://doi.org/10.1371/journal.pone.0233857


375Morley JE. Sarcopenia and the Brain

16.	 Morley JE. Bidirectional communication between brain and muscle. 
J Nutr Health Aging 2018 Dec;22:1144-5. https://doi.org/10.1007/
s12603-018-1141-2

17.	 Scisciola L, Fontanella RA, Rusina Cataldo V, Paolisso G, Barbieri M. 
Sarcopenia and cognitive function: Role of myokines in muscle brain 
cross-talk. Life (Basel). 2021 Feb;11(2):173. https://doi.org/10.3390/
life11020173 

18.	 Bray NW, Pieruccini-Faria F, Bartha R, Doherty TJ, Nagamatsu LS, 
Montero-Odasso M. The effect of physical exercise on functional 
brain network connectivity in older adults with and without 
cognitive impairment. A systematic review. Mech Ageing Dev. 2021 
Apr;196:111493. https://doi.org/10.1016/j.mad.2021.111493

19.	 Lourenco MV, Frozza RL, de Freitas GB, Zhang H, Kincheski GC, 
Ribeiro FC, et al. Exercise-linked FNDC5/Irisin rescues synaptic 
plasticity and memory defects in Alzheimer’s models. Nat Med. 2019 
Jan;25(1):165-75. https://doi.org/10.1038/s41591-018-0275-4

20.	 de Freitas GB, Lourenco MV, De Felice FG. Protective actions of 
exercise-related FNDC5/Irisin in memory and Alzheimer’s disease. 
J Neurochem. 2020 Dec;155(6):602-11.  https://doi.org/10.1111/
jnc.15039

21.	 Lourenco MV, Ribeiro FC, Sudo FK, Drummond C, Assunção N, 
Vanderborght B, Tovar-Moll F, Mattos P, De Felice FG, Ferreira ST. 
Cerebrospinal fluid irisin correlates with amyloid-β, BDNF, and 
cognition in Alzheimer’s disease. Alzheimers Dement. 2020 Jun 
21;12(1):e12034. https://doi.org/10.1002/dad2.12034

22.	 Kim OY, Song J. The role of irisin in Alzheimer’s disease. J Clin Med. 
2018 Nov;7(11):407. https://doi.org/10.3390/jcm7110407 

23.	 Delezie J, Handschin C. Endocrine crosstalk between skeletal muscle 
and the brain. Front Neurol. 2018 Aug;9:698. https://doi.org/10.3389/
fneur.2018.00698

24.	 Lee HJ, Lee JO, Lee YW, Kim SA, Seo IH, Han JA, et al. LIF, a novel myokine, 
protects against amyloid-beta-induced neurotoxicity via Akt-Mediated 
autophagy signaling in hippocampal cells. Int J Neuropsychopharmacol. 
2019 Jun;22(6):402-14. https://doi.org/10.1093/ijnp/pyz016

25.	 Seok Hyung WW, Lee SG, Kim KT, Kim HS. Oncostatin M, a muscle-
secreted myokine, recovers high-glucose0induced impairment of 
Akt phosphorylation by Fos induction in hippocampal neuron cells. 
Neuroreport. 2019 Aug;30(11):765-70. https://doi.org/10.1097/
WNR.0000000000001271

26.	 Carson RG. Get a grip: Individual variations in grip strength are 
a marker of brain health. Neurobiol Aging. 2018 Nov;71:189-222. 
https://doi.org/10.1016/j.neurobiolaging.2018.07.023

27.	 Del Campo N, Payoux P, Djilali A, Delrieu J, Hoogendijk EO, Rolland Y, 
et al. MPI:DSA study group. Relationship of regional brain β-amyloid 
to gait speed. Neurology. 2016 Jan;86(1):36-43. https://doi.
org/10.1212/WNL.0000000000002235

28.	 Manini TM, Hong SL, Clark BC. Aging and muscle: a neuron’s 
perspective. Curr Opin Clin Nutr Metab Care. 2013 Jan;16(1):21-6. 
https://doi.org/10.1097/MCO.0b013e32835b5880

29.	 Cipolli GC, Yassuda MS, Aprahamian I. Sarcopenia is associated 
with cognitive impairment in older adults: a systematic review and 
meta-analysis. J Nutr Health Aging. 2019;23(6):525-31. https://doi.
org/10.1007/s12603-019-1188-8

30.	 Moon JH, Moon JH, Kim KM, Choi SH, Lim S, Park KS, et al. 
Sarcopenia as a predictor of future cognitive impairment in older 
adults. J Nutr Health Aging. 2016;20(5):496-502. https://doi.
org/10.1007/s12603-015-0613-x

31.	 Lundy J, Hayden D, Pyland S, Berg-Weger M, Malmstrom TK, 
Morley JE. An age-friendly health system. J Am Geriatr Soc. 2018 
Jan;66(1):22-4. https://doi.org/10.1111/jgs.15076

https://doi.org/10.1007/s12603-018-1141-2
https://doi.org/10.1007/s12603-018-1141-2
https://doi.org/10.3390/life11020173
https://doi.org/10.3390/life11020173
https://doi.org/10.1016/j.mad.2021.111493
https://doi.org/10.1038/s41591-018-0275-4
https://doi.org/10.1111/jnc.15039
https://doi.org/10.1111/jnc.15039
https://doi.org/10.1002/dad2.12034
https://doi.org/10.3390/jcm7110407
https://doi.org/10.3389/fneur.2018.00698
https://doi.org/10.3389/fneur.2018.00698
https://doi.org/10.1093/ijnp/pyz016
https://doi.org/10.1097/WNR.0000000000001271
https://doi.org/10.1097/WNR.0000000000001271
https://doi.org/10.1016/j.neurobiolaging.2018.07.023
https://doi.org/10.1212/WNL.0000000000002235
https://doi.org/10.1212/WNL.0000000000002235
https://doi.org/10.1097/MCO.0b013e32835b5880
https://doi.org/10.1007/s12603-019-1188-8
https://doi.org/10.1007/s12603-019-1188-8
https://doi.org/10.1007/s12603-015-0613-x
https://doi.org/10.1007/s12603-015-0613-x
https://doi.org/10.1111/jgs.15076

