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EDITORIAL

HUMORAL NATURE OF THE
HYPOGLYCEMIC FACTOR OF
MUSCULAR WORK

GOLDSTEIN MS. Humoral nature of the hypoglycemic factor of muscular work.
Diabetes. 1961 May-Jun;10:232-4. doi: 10.2337/diab.10.3.232. PMID: 13706674.
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Fig. 1 Bone mass across the lifespan with optimal and|suboptimal
lifestyle choices

The National Osteoporosis Foundation’s position statement on peak bone mass development and lifestyle factors: a
systematic review and implementation recommendations. C. M. Weaver. 8 February 2016. Osteoporos Int 27:1281-1386
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Enfermedades

Ruegsegger GN, Booth FW. Health Benefits of Exercise. Cold Spring Harb Perspect Med. 2018 Jul 2;8(7):0029694. doi: 10.1101/cshperspect.a029694. PMID: 28507196, PMCID: PMC6027933.
Pedersen Bk,Saltina B.; Exercise as medicine: evidence for prescribing exercise as therapy in 26 different chronic diseases Scand J Med Sci Sports 2015: (Suppl. 3) 25:1-72




Extracellular collagen
transmits lateral forces,
influencing shape and
gearing

Fluid forces resist compression
and transmit loads to the ECM

Myofilaments generate radial
forces and spacing influences

axial fomﬁ Roberts TJ, Eng CM, Sleboda DA, Holt NC, Brainerd EL, Stover KK, Marsh RL, Azizi E. The Multi-Scale, Three-
Dimensional Nature of Skeletal Muscle Contraction. Physiology (Bethesda). 2019 Nov 1,34(6):402-408. doi:
10.1152/physiol.00023.2019. PMID: 31577172; PMCID: PMC7002870
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Sarcémero

Mukund K, Subramaniam S. Skeletal muscle: A review of molecular structure and function, in health and disease. Wiley Interdiscip Rev Syst Biol Med. 2020
Jan;12(1):e1462. doi: 10.1002/wsbm.1462. Epub 2019 Aug 13. PMID: 31407867; PMCID: PMC6916202.




a Sedentary lifestyle
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Pagnotti GM, Styner M, Uzer G, Patel VS,
Wright LE, Ness KK, Guise TA, Rubin J,
Rubin CT. Combating osteoporosis and
obesity with exercise: leveraging cell
mechanosensitivity. Nat Rev Endocrinol.
2019 Jun;15(6):339-355. doi:
10.1038/541574-019-0170-1. PMID:
30814687; PMCID: PMC6520125.
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Motor and autonomic innervation

Metabolic
activity

Ca** cAMP AMPK
CaMK PKA SIRT
calcineurin p38 MAPK mTOR
N2
MEF2; NFAT; HDAC .) o .
: : — Q
ATF6; PGC1-a/p
Myofibrillar content
y \ Unfolded protein
@ response
NRF1/2; ERRa; PGC-1a/B PPARa/§; PGC-1a/3
Mitochondrial biogenesis Fatty Acid oxidation/transport
Auto/Mitophagy

Rowe GC, Safdar A, Arany Z. Running forward: new frontiers in endurance exercise biology. Circulation. 2014 Feb 18;129(7):798-810. doi: 10.1161/CIRCULATIONAHA.113.001590. PM|D: 24550551; PMCID: PMC3981549.

@ Mitochondrial fusion/fission



Endocrine system

[ Endocrine glands: pituitary, thyrold, pancreas, adrenal glands, gonads ]
(Ambolic hormones ] [Catabolic hormones]
(GH/IGF-1, insulin, testosterone) (cortisol, catecholamins)

{

11 Expression of beneficial myokines: IL-15, BONF

4

1 Myostatin, | IL-15 Expression, 1 Proteolysis

[ Myokines secretion ]

(Irisin, IL-6, IL-15, BONF, Metml, SPARC, LIF, etc,)

4

{Autocrino effects J [ Paracrine effects ]

1 Mitochondrial biogenesis < > Satellite Cell Activation (Regeneration)
1 Protein synthesis / | Muscle atrophy Myoblastic differentiation (Angiogenesis)
1 Contractile capacity Local inflammatory modulation (| TNF-a) (Repair)

Iglesias P. Muscle in Endocrinology: From Skeletal Muscle Hormone Regulation to Myokine Secretion and Its Implications in Endocrine-Metabolic Diseases. J Clin Med. 2025 Jun 25,14(13):4490. doi:
10.3390/jcm14134490. PMID: 40648864; PMCID: PMC12249830.



Factors related to the onset of Osteoporosis and Sarcopenia

Inflammation Genetic Factors
Vitamin D
Comorbidities . Deficiency
Inactivity Metabolic
Aging Dysfunction

OSTEOPOROSIS
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Cariati, I, Bonanni, R, Onorato, F., Mastrogregori, A, Rossi, D., lundusi, R, Gasbarra, E., Tancredi, V., & Tarantino, U. (2021). Role of Physical Activity in Bone-Muscle Crosstalk: Biological Aspects
and Clinical Implications. Journal of Functional Morphology and Kinesiology, 6(2), 55. https.//doi.org/10.3390/jfmk6020055




Physical exercise

Follistatin = l
A ("

Inflammation

Leptin
Resistin
Adiponectin

Francesca Bosco, et al The muscle to bone axis (and viceversa): An encrypted language affecting tissues and organs and yet to
be codified?, Pharmacological Research, Volume 165, 2021, 105427,ISSN 1043-6618, https.//doi.org/10.1016/j.phrs.2021.105427.




SUSTAINED EFFECTS OF
INCREASING SEDENTARY BEHAVIOR

SUSTAINED EFFECTS OF REDUCING/
INTERRUPTING SEDENTARY BEHAVIOR

Central nervous system: Central nervous system:

-no data T cerebrovascular blood flow »
Cardiorespiratory system:

L cardiorespiratory fitness Cardiovascular and

[respirgtory systems:

Intermediary metabolism: d ggmﬁ?&,mg nre"’

T postprandial (pp) glucose

fnd insulin responses

insulin sensitivity Intermediary metabolism:

T TG, poor lipid profile » | fasting gIJZose 3

T fasting/pp CHO oxidation » and insulin * concentrations

| fasting/pp lipid oxidation » | glucose variability »

T pro-inflammatory markers » L HbA1c levels * »

Impaired adaptations to | fasting HDL concentration * »
exercise sessions
Adipose tissue: Body wei iposity:
1 total body fat, adiposity 2 M“ﬁ;%;‘.fﬁi" adipostty:
T visceral fat depot = { total body fat percentage *

{ waist circumf s
Musculoskeletal system: waist circumference

Imuscle activity

Ltotal fat-free mass Musculoskeletal system:
Imuscle strength T muscle activity

linsulin sensitivity T total fat-free mass #
loxidative capacity T muscle strength #

Ubone mineral density

Cardiovascular system: Cardiovascular system:
T vascular dysfunction - T vascular function *

* Evidence from meta-analyses;
» Mixed evidence; = Limited evidence

Pinto AJ, Bergouignan A, Dempsey PC, Roschel H, Owen N, Gualano B, Dunstan DW. Physiology of sedentary behavior. Physiol Rev. 2023 Oct 1,103(4).2561-2622. doi:
10.1152/physrev.00022.2022. Epub 2023 Jun 16. PMID: 37326297; PMCID: PMC10625842.
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Reumatologia Reumatolo gla

journal homepage: www.elsevier.es/rcreuma

Documento de consenso

Guia de Practica Clinica multidisciplinaria para la osteoporosis en
Colombia: recomendaciones basadas en la evidencia y adaptadas al
contexto nacional

Multidisciplinary clinical practice guideline for osteoporosis in Colombia: evidence-based
recommendations adapted to the national context

Geraldine Altamar-Canales™*, Daniel G. Fernindez-Avila®, Miguel Angel Gonzélez-Reyes",
Francisco Bernardo Linares-Restrepo’, Adriana Medina-Orjuela®, Francisco Oscar Fernando Rosero-Olarte’,
Javier Armando Veldsquez-Mendoza®, Ximena Castro-Flérez", Edgar Eduardo Castro-Osorio’,

Monique Chalem’, Carlos Augusto Pérez-Niifio", Ariana Margarita Sierra-Osorio’,

Regulo Andrés Vidal-Barragan™, Susan Martinez® v Linda Ibata®
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G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de Practica Clinica multidisciplinaria para la osteoporosis en Colombia: de Osteoporosis y
recomendaciones basadas en la evidencia y adaptadas al contexto nacional, Revista Colombiana de Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840 Metabolismo Mineral
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G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzalez-Reyes et al., Guia de Practica Clinica multidisciplinaria para la osteoporosis en Colombia: @ Df: Javfe_r Ve’d‘squez
Meédico Deportologo

recomendaciones basadas en la evidencia y adaptadas al contexto nacional, Revista Colombiana de Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840




Intervencion segura

Muy alto riesgo
Fracturas previas

Javier Velasquez

G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de Préctica Clinica multidisciplinaria para la osteoporosis en Colombia: @ D.r.
Meédico Deportologo

recomendaciones basadas en la evidencia y adaptadas al contexto nacional, Revista Colombiana de Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840
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Supervision
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A Osteoporosis

e alto o muy alto
riesgo de fractura

Recomendacion 20:
Evidencia: Fuerte a favor certeza: moderada.

G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de Practica Clinica
multidisciplinaria para la osteoporosis en Colombia: recomendaciones basadas en la evidencia y adaptadas al
contexto nacional, Revista Colombiana de Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840
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Recomendacion 16-17: Evidencia: Fuerte a favor,
certeza: moderada

G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzéalez-Reyes et al., Guia de Préactica Clinica multidisciplinaria para la osteoporosis en Colombia: recomendaciones basadas en la evidencia y adaptadas al
contexto nacional, Revista Colombiana de Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840. // MEDICINA DEPORTIVA, Ejercicio fisico y salud: pautas de actuacién, EDU, Madrid 03/2015 pag,13-40



https://doi.org/10.1016/j.rcreu.2025.504840
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Evidencia: Fuerte a favor certeza: moderada.

G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de
Préactica Clinica multidisciplinaria para la osteoporosis en Colombia: recomendaciones
basadas en la evidencia y adaptadas al contexto nacional, Revista Colombiana de " | ..
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Reumatologia, https://doi.org/10.1016/j.rcreu.2025.504840 LAY
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G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al.,
Guia de Préactica Clinica multidisciplinaria para la osteoporosis en
Colombia: recomendaciones basadas en la evidencia y adaptadas al
contexto nacional, Revista Colombiana de Reumatologia,
https://doi.org/10.1016/j.rcreu.2025.504840
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2 series
Técnica
Progresion
Individualizada

Recomendacion 19.
(Fuerte a favor, certeza en la evidencia: moderada)

G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de Préactica
Clinica multidisciplinaria para la osteoporosis en Colombia: recomendaciones basadas en la
evidencia y adaptadas al contexto nacional, Revista Colombiana de Reumatologia,
https://doi.org/10.1016/j.rcreu.2025.504840
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Recomendacion 20: Uso de Ayudas G. Altamar-Canales, D.G. Fernandez-Avila, M.A. Gonzélez-Reyes et al., Guia de Préctica Clinica multidisciplinaria para la osteoporosis en
Evidencia: Fuerte a favor certeza: moderada. Colombia: recomendaciones basadas en la evidencia y adaptadas al contexto nacional, Revista Colombiana de Reumatologia,

https://doi.org/10.1016/j.rcreu.2025.504840




CADA MOVIMIENTO CUENTA V)

Mantenerse activo tlene considerables beneficlos para

la salud del corazon, el cuerpo y la mente, ya sea
caminando, montando en bicicleta, bailando, haciendo
deporte o jugando con los nNiNos.
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Guia de la OMS sobre actividad fisica y sedentarismo (2020) H (225% World Health
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Antoni Morral a b, Jonathan Cazorla ¢, Francesc Alos a b d e, Jordi Puig-Torregrosa a b, Marta Buela Castell b f, Montserrat Romaguera b g Prescription of physical activity and physical exercise in primary care: Current situation and

implementation challenges Elsevier Atencién Primaria Volume 57, Issue 9, September 2025, 103308 https.//doi.org/10.1016/j.aprim.2025.103308
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