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MIOCINAS : DEFINICION

Citoquinas u otros péptidos producidos, expresados y liberados por las
fibras musculares esqueléticas que ejercen efectos endocrinos, paracrinos o autocrinos.

Endocrino: Viajan a tre;]vés @
del t t i i . o .
6fga53§'éiizi?]"t%i'("h‘?&;dai'a Exerkinas: Moléculas derivadas
cerebro, tejido adiposo). . .

i en respuesta al ejercicio

Paracrino: Actdan localmente en
vias de sefalizacion metabdlica

adyacentesalnisetio VG: Cardiocinas, hepatocinas,
baptocinas, neurocinas, Miocinas

Autocrino: Regulan el propio
metabolismo y crecimiento de la
célula muscular emisora.




MIOCINA EN EL METABOLISMO

Miocina Gatillo Principal Tejido Objetivo Efecto Metabdlico Principal
" e . Lipdlisis aguda, captacion de
Lo | pmimeiinpunl | SiémicoMMseo: | ucos (MFR) supein e TN
’ a (terra-cotta accent on TNF-a).
Entrenamiento de fuerza / TejidoAdiposo Visceral Reduccién de adiposidad visceral
IL-15 2 : (terra-cotta accent on ,
Resistencia " especifica.
Visceral)
IL-8 Ejercicio excéntrico EribtelicVaseulailoeal Promueve angiogénesis (creacion
exhaustivo de capilares).
v Neuroplasticidad, volumen
BDNF Contrac;;:tcé?lguscular Cerebro y Mtsculo Local | hipocampal, oxidacion de grasas
local.
FGE21 Hiperinsulinemia Higado y Misculo Regulacion transcripcional del

(Respuesta a insulina)

metabolismo energético (PGC-1a).
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Myokines mediate the cross talk between skeletal muscle and
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Osteoporosis

Osteosarcopenic
Obesity

Sarcopenia Obesity




Osteoporosis

e Q Varias similaridades entre los dos tejido

musculo/hueso Osteosarcopenic

Obesity

FACTORES EXTRINSECOS SP’ iﬂéy

i A
Acidosis Metabdlica

Bajo grado de Inflamacion

{} Masa Muscular

@ Masa Osea Estrés Oxidativo
= Microarquitectura

@ Propiedades Bioquimicas

Disregulacion Metabdlica

Ost . =  Factores Genéticos S .
steoporosis = Deficiencia Hormonal (GH, Tiroides,) arcopenia

@ Fuerza Muscular

Cambios Hormonales < L Desempefio Fisico

Lipotoxicidad

INFLAMACION

= |nsulino Resistencia
= Comorbilidades (Obesidad, diabetes, Cushing, caquexia

Ageing Research Reviews 21 (2015) 55-70
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Osteoporos Int (2013) 24:87-98
DOI 10.1007/500198-012-2057-z

ORIGINAL ARTICLE

Sarcopenia and its relationship with bone mineral density
in middle-aged and elderly European men
S. Verschueren - E. Gielen - T. W. O’Neill - S. R. Pye -

J. E. Adams -K. A. Ward-F. C. Wu -P. Szulc -
M. Laurent - F. Claessens - D. Vanderschueren - S. Boonen

Relative appendicular skeletal muscle mass (RASM)
Vs Total Hip BMD

Total Hip BMD (g/cm?)

Osteoporos Int (2013) 24: 87-98

1.5

B coeff = 0.064 p<0.001

RASM (kg/m?)
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The Endocrine Actions .!:wmpensm D
of Undercarboxylated Osteocalcin

in Skeletal Muscle: Effects

and Mechanisms

/\ Mas abundante proteina
no coldgeno en el hueso

Gustavo Duque Editor
; ucOC

P
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Osteosarcopenia:
Bone, Muscle [ Insulin sensitivity

and Fat +IR-related abnormality

* Glucose upta
1 FAs uptake
* Mitochondrial func
4 Nutrient utilization
|+ IL-6 secretion

Interactions Energy |
metabolism

3 Protein synthesis
Mass | | Protein degradation

growth |4 Cell proliferation

|+ Cell differentiation

El doctor

O Osteosarcopenia, Dr Duque www.eldoctorcastillo.com
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I
MOLECULAR
METABOLISM
' Osteocalcin is necessary and sufficient to
maintain muscle mass in older mice
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Hueso que soportan peso (cadera y columna)
pierden 1 — 1.5% de DMO / mes

6 meses en el espacio = 10 anos en la tierra

La pérdida de masa 6sea de un paciente con espasticidad
se parece mucho a la de un astronauta
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Osteocyte Bone lining cell

Medical Engineering and PhysicsO00 (2015) 1-10
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Article
Exercise Promotes the Osteoinduction of HA/B-TCP
Biomaterials via the Wnt Signaling Pathway

Lijia Cheng **([), Ahmad Taha Khalaf ©, Tianchang Lin, Ling Ran, Zheng Shi, Jun Wan,
Xin Zhou and Liang Zou *

Metabolites 2020, 10, 90
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Article

Exercise Promotes the Osteoinduction of HA/B-TCP
Biomaterials via the Wnt Signaling Pathway

Lijia Cheng *1(©, Ahmad Taha Khalaf '®, Tianchang Lin, Ling Ran, Zheng Shi, Jun Wan,

Xin Zhou and Liang Zou *
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Factor

Carga mecanica

Hormonas sistémicas

Miocinas

Adipocinas/inflamacion

MIOCINAS

Impacto sobre hueso

Principal
Muy alto
Modulador relevante

Modulador

‘Modulan:

diferenciacion osteoblastica
actividad osteoclastica
supervivencia osteocitaria
sefializacion Wnt/B-catenina
RANKL/OPG

inflamacion medular

Pero:

Su efecto aislado probablemente es:

modulador
no el principal determinante absoluto de masa désea

La carga mecanica sigue siendo dominante.




Células del hueso

Recubrimiento




Bone Remodeling System
Mechanical Load

}

Mineralization _ | Mineralized §Mechanotransduction
g Bone

Resorption

_ Regulation
Osteoclast -

Osteoid Osteocyte

Regulation

Differentiation

Formation

Osteoblast

A

Regulation

\

Nutrients Hormones Precursor Cells Waste

New Horizons in Osteoporosis Management Yasser El Miedany
A\ B\



Q)
Osteoblast ﬂ - Osteocyte
@ L195/6 7 H—(Sclrostin}

Osteoblast
precursor

Osteoclast
precursor
Osteoblastogenesis Osteoprotegerin l
Estréogenos RANK
Osteoblast ) Osteoclast
RANK
Increased bone formation RANR Decreased bone resorption

Nat. Rev. Endocrinol. 9, 575-583 (2013) -
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shear
stress

Osteocyte

Osteoclast

New Horizons in Osteoporosis Management Yasser El Miedany
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CWNT1 Ob\ . Osteoblast

NN
a5 /X

(WNT10b) Loading Deformation

Flow of canalicular fluid around
the osteocytes

PTHIR|&=

Mechano-sensing by the
osteocytes

Production of soluble factors

Bone remodelling by the
osteoblasts/ Osteoclasts

Osteoclast

New Horizons in Osteoporosis Management Yasser El Miedany
¥\
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Contents lists available at ScienceDirect

Journal of Advanced Research

journal www.elsevier.

Review

Irisin as an agent for protecting against osteoporosis: A review of the .
current mechanisms and pathways k=

Xinli Hu', Zheng Wang ', Wei Wang ', Peng Cui, Chao Kong *, Xiaolong Chen *, Shibao Lu*

Cell death : apoptosis,
autophagy, pyroptosis
and ferroptosis.

— (_Irisin ?—» Inflammation

Osteoporotic bone Regular exercise Signaling pathways

Journal of Advanced Research 62 (2024) 175-186

Osteocytes

Osteoblasts

Osteoclasts

Healthy bone
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Contents lists available at ScienceDirect
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Review

Irisin as an agent for protecting against osteoporosis: A review of the
current mechanisms and pathways
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|BC ARTICLE

IL-6 exhibits both cis- and trans-signaling in osteocytes
osteoblasts, but only trans-signaling promotes bone
formation and osteoclastogenesis

and

Received for publication, February 21, 2019, and in revised form, March 25,2019 Published, Papers in Press, March 28, 2018, DOI 10.1074//bcRA119.008074

J. Biol. Chem. (2019) 294(19) 7850 -7863

. v trans
E osteoblast

lineage

TRAP+ osteoclasts

E TRAP+
binucleate cells
sIL-6R\ Tnfsf11 ‘ “

osteocytes



Hyperosteoclastosis and inhibition of bone formation during rheumatoid arthritis

Activated dendritic cell
- Osteoclasts

Th1 lymphocyte
TNF-a Activated T Tfymphocyte

L1 — o
IL-6 o \

Synoviocytes
IL-17—
O, S50
CC .
L Osteoclasts Osteocytes
R
Monocyte Wnt/LRP5/6 '— Sclerostin L
T °
°
TNF-« DKK-1

Joint erosion
Periarticular demineralisation
Generalised osteoporosis

Bone Remodelling Markers in Rheumatoid Arthritis. Mediators Inflamm. 22 de octubre de 2013.



https://onlinelibrary.wiley.com/doi/10.1155/2014/484280
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Contents lists available at ScienceDirect

The International Journal of Biochemistry
& Cell Biology

journal homepage: www.elsevier.com/locate/bioce

Review article

Cell-specific paracrine actions of IL-6 family cytokines from bone, @Gw,m
marrow and muscle that control bone formation and resorption

Bone Marrow dipocyte
IL-6
IL-6, IL-11 ;
OSM, CT-1 acrophage

]

Osteocytes

Bone - -

The International Journal of Biochemistry & Cell Biology 79 (2016) 14-23
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PERSPECTIVE natre | .
https://doi.org/10.1038/542255-022-00538-4 metab()l 1Sm

Interleukin 6 as an energy allocator in muscle tissue

Timothy M. Kistner ©'=, Bente K. Pedersen®2™ and Daniel E. Lieberman®'=
Classical signalling Trans-signalling Cluster signalling

Transmitting cell

Receiving cell

Select cell types Multiple Signalling between
(especially liver cell types leukocytes
and muscle)

Adipocitos
Hepatocitos
Miocitos
Leucocitos

NaTurE METaBoLIsM | VOL 4 | FEBRUARy 2022 | 170-179
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PERSPECTIVE natre | .
https://doi.org/10.1038/542255-022-00538-4 metabOI 1Sm

Interleukin 6 as an energy allocator in muscle tissue

Timothy M. Kistner ©'=, Bente K. Pedersen®2™ and Daniel E. Lieberman®'=
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nature
FE/ESP/ECTIVE metabolism
Duracion
Interleukin 6 as an energy allocator in muscle tissue Intensidad

Masa Muscular

/

Timothy M. Kistner ©'=, Bente K. Pedersen®2™ and Daniel E. Lieberman®'=

a b
Respuesta inmune 8 8
VS ejercicio S 5
= =
o o
£ 2
kS kS
g g
O (&)
[ | | [ |
! o1 1 2 3 4
Pathogen Exercise Time (h)
— TNF-a — IL-6 — IL-10 — TNF receptor —IL-1ra

NaTurE METaBolLIsM | VOL4 | FEBRUARy 2022 | 170-179



5000

ELSEVIER journal homepage: www.elsevier.com/locate/bone.

Full Length Article
Leukemia inhibitory factor treatment attenuates the detrimental effects of | %

Sham/PBS  Pred/PBS Sham/LIF Pred/LIF

LIF: Leukemoa Inhibitory Factor

Bone 145 (2021) 115843
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Fibroblast Growth Factor 2 Stimulation of Osteoblast
Differentiation and Bone Formation Is Mediated by
Modulation of the Wnt Signaling Pathway™

Received for publication, June 22, 2011, and in revised form, October 6, 2011 Published, JBC Papers in Press, October 10,2011, DOI 10.1074/bcM111.274910
Yurong Fei’, Liping Xiao®, Thomas Doetschman®, Douglas J. Coffin®, and Marja M. Hurley "'

From the *University of Connecticut Health Center, Farmington, Connecticut 06030, the University of Arizona, Tucson, Arizona
85724, and the"University of Montana, Missoula, Montana 59812
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Review Article

Effect of myokines on bone tissue metabolism: a systematic review

Lukasz Jaskiewicz®", Anna Romaszko-Wojtowicz", Grzegorz Chmielewski ¢, Jakub Kuna ¢,
Magdalena Krajewska-Wtodarczyk

Actualmente no existen ensayos clinicos que utilicen miocinas como intervencion terapéutica
directa para mejorar el metabolismo 0seo. La investigacion se encuentra principalmente en fase

preclinica (estudios in vitro y en modelos animales) y en estudios observacionales en humanos que
evaluian asociaciones entre niveles circulantes de miocinas y salud 0sea. Bone

Bone 201 (2025) 117654
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Review Article

Effect of myokines on bone tissue metabolism: a systematic review

Lukasz Jaskiewicz®", Anna Romaszko-Wojtowicz", Grzegorz Chmielewski ¢, Jakub Kuna ¢,
Magdalena Krajewska-Wtodarczyk
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CONCLUSIONES : RESPUESTA DEL HUESO

|

| Tension

| Fuerza Muscular




CONCLUSIONES : RESPUESTA DEL HUESO MENOS APROPIADA

| Ciclismo

| Natacion

Buenas para el perfil Metabdlico
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