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How can disturbances of the nervous
system translate in OA phenotypes ?
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AN INTEGRATIVE VIEW OF OA PATHOPHYSIOLOGY
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In the nervous system, which
parts are devoted to
communication between brain
and periphery ?
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The time of day at which circulating levels of
key endocrine factors peak in humans
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* Fluctuations over the course of the day
» Adaptation to stress
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CIRCADIAN PACEMAKER:
THE SUPRACHIASMATIC NUCLEUS
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BRAIN OSCILLATORS

\ \ Daily rhythms in
physiology and behavior

~ Brainstem | ¢ Synchronization of circadian
e clock by daylight/dark
signals and food
« Regulation of daily rhythms
(hormones secretion, body
temperature, locomotion)
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The Molecular Organization of the
Circadian Clock
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The Inflammatory reflex
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the cholinergic anti-inflammatory pathway

Exogenous or
endogenous ligands
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How could the NS influence
the OA process directly ?
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Desynchronization of chondrocyte clocks

Rhythmic Balance
Catabolic Anabolic

Chondrocyte Clock ; ;
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PROTECTIVE EFFECT OF NICOTIN, A MUSCARINIC RECEPTOR LIGAND,
IN THE MONOIODOACETATE RAT MODEL

a7 nAChR expression MIA 1mg MIA + Nic 1mg/kg
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EFFECT OF ADRENALINE ON CHONDROCYTE DIFFERENTIATION
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Effect of norepinephrine (NE), a AR agonist, on the
chondrogenesis of mesenchymal stem cells
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1966

ANNALS OF SU R GERY

A Monthly Review of Surgical Science Since 1885

Effect of Sympathectomy on Development
of Chronic Osteoarthritis:

Case Report

GeorGe D. LiLLy, M.D.

IFrom the Department of Surgery, the Miami Heart Institute, Miami Beach, Florida

Vasospastic disease of the fingers of left hand
Left cervicodorsal sympathectomy
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Catecholamine effects depend on the distance

from catecholamine source

zone of anti-inflammation

(B-adrenoceptor domiriant)

zone of inflammation
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ROLE OF CATECHOLAMINES
ON (SUBCHONDRAL ?) BONE
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Catecholamines and bone

Osteoblasts and osteocytes express AR (mainly
B2AR), (osteoclasts uncertain)

BAR stimulation: bone resorption (RANKL and IL6
stimulation), inhibition of osteoblast proliferation

Glucocorticoids stimulate 2AR expression

BAR stimulation: Activation of circadian genes in
osteoblasts



How could the NS influence
the OA process indirectly ?
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Central clock
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Time for Food: The Intimate Interplay between
Nutrition, Metabolism, and the Circadian Clock
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The mind and the belly: a glance at how the nervous system
directs metabolism

Diurnal Variation in Vascular and Metabolic Function in
Diet-Induced Obesity

Divergence of Insulin Resistance and Loss of Clock
Rhythm
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Mammalian circadian clock and metabolism —
the epigenetic link
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A new role for the brain in metabolic control
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Can OA influence the brain ?
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IMPACT OF PRO-INFLAMMATORY CYTOKINES ON NEURONAL CIRCUITS

o TMNS cytokines
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Levels of inflammatory cytokines are higher

in OA compared to healthy sera
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Kyrkanides et al. Journal of Neuroinflammation 2011, 8:112 JOURNAL OF
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Osteoarthritis accelerates and exacerbates
Alzheimer’s disease pathology in mice
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Selected Therapeutic Options for Treating Obesity
and Diabetes by Targeting the Brain

Hypothalamus

Dorsal raphe nucleus (DR)

Intermedioclateral cell column (IML)

Parabrachial nucleus (PBMN)
Dorsal vagal complex (DWC)

Cortex

PERIPHERY

SPINAL CORD
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HYPOTHALAMUS

BRAINSTEM

Cortex
tDCS

Hypothalamus (e.g.. Arc, VIMH,
DMH, PVH, LHA)

hfDBS

Leptin

Lorcaserin

Liraglutide

Exenatide

Rimonabant

Mecdr agonists

Pramlintide
Buproprion-Maltrexone
Fenfluramine-Phentermine

Brainstem (e.g., PBEN, DR, DVC)
Leptin

Mcdr agonists

Lorcaserin

Sibutramine
Fenfluramine-Phentermine
Topiramate-Fhentermine
Pramlintide

Periphery (e.g., liver, stomach,
pancreas, intestines, WAT, BAT)
Metformin

VSG

RYGB

Lap band

Vagal nerves

VNS

VBloc

Spinal cord (e.g., INL)
Mecdr agonists
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Selected Therapeutic Options for Treating
OSTEOARTHRITIS by Targeting the Brain
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