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AN INTEGRATIVE VIEW OF OA PATHOPHYSIOLOGY

The OA joint
The body

Systemic metabolism

Nervous system ?

?



In the nervous system, which
parts are devoted to 

communication between brain
and periphery ?



The time of day at which circulating levels of 
key endocrine factors peak in humans

Gamble et al. Nature Rev Endoc 2014

• Fluctuations over the course of the day

• Adaptation to stress



Cermakian & Sassone-Corsi Nature Reviews Mol Cell Biol 2000 

CIRCADIAN PACEMAKER: 
THE SUPRACHIASMATIC NUCLEUS



Herzog & Muglia 2006. Nature Rev Neurosc

BRAIN OSCILLATORS

• Synchronization of circadian 

clock by daylight/dark 

signals and food

• Regulation of daily rhythms 

(hormones secretion, body 

temperature, locomotion)



Asher & Sassone-Corsi, Cell 2015

The Molecular Organization of the
Circadian Clock

(Autoregulatory feedback loop) 



Sternberg. Nature Rev Immunol 2006

HPA axis

Sympathetic-adrenal-
medullary axis

Parasymparthetic nervous system



The Inflammatory reflex 

Abboud FM.  Am J Physiol Regul Integr Comp Physiol 2010



Tracey KJ. Nature Rev Immunol 2009

the cholinergic anti-inflammatory pathway

Acetylcholine



How could the NS influence 
the OA process directly ? 



Gossan et al. Biogerontology 2014

Desynchronization of chondrocyte clocks

(Period close to 24h)
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Berenbaum F. Arthritis Rheum 2013
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Circadian release of hormones and neuromediators

Clock-controlled

genes



Chondrocyte
?



Liu et al. Cell Physiol Biochem 2015

PROTECTIVE EFFECT OF NICOTIN, A MUSCARINIC RECEPTOR LIGAND, 

IN THE MONOIODOACETATE RAT MODEL

α7 nAChR expression MIA 1mg            MIA + Nic 1mg/kg            



Takarada et al. Bone 2009

EFFECT OF ADRENALINE ON CHONDROCYTE DIFFERENTIATION

(Effect through β2-AR +++)

ATDC5 cells



Effect of norepinephrine (NE), a AR agonist, on the 
chondrogenesis of mesenchymal stem cells 

Jenei-Lanzl et al. A&R 2014



1966

Vasospastic disease of the fingers of left hand

Left cervicodorsal sympathectomy







Catecholamine effects depend on the distance 
from catecholamine source

Pongratz & Straub. AR&T 2014



ROLE OF CATECHOLAMINES 
ON (SUBCHONDRAL ?) BONE



Catecholamines and bone

� Osteoblasts and osteocytes express βAR (mainly 

β2AR), (osteoclasts uncertain)

� βAR stimulation: bone resorption (RANKL and IL6 

stimulation), inhibition of osteoblast proliferation

� Glucocorticoids stimulate β2AR expression

� βAR stimulation: Activation of circadian genes in 

osteoblasts



How could the NS influence 
the OA process indirectly ? 



Janish et al. Curr Opin Cell Biol 2014



Janish et al. Curr Opin Cell Biol 2014
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X X



Kondratov et al. Genes Dev 2006

X X



Can OA influence the brain ?



Janish et al. Curr Opin Cell Biol 2014

?



IMPACT OF PRO-INFLAMMATORY CYTOKINES ON NEURONAL CIRCUITS



Sohn et al. AR&T 2012

Levels of inflammatory cytokines are higher

in OA compared to healthy sera





Gautron et al. Cell 2015

Selected Therapeutic Options for Treating Obesity

and Diabetes by Targeting the Brain



Selected Therapeutic Options for Treating

OSTEOARTHRITIS by Targeting the Brain



THANK YOU !


