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OUR MAIN OBJECTIVE

NEURO-PATHOPHYSIOLOGY OF SEPSIS

—> Acute and long-term brain and muscle dysfunction
—> The impact of sequels

—> Therapeutic innovations
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A CLINICAL STORY A PATHOLOGY STORY

EPIDEMIOLOGY
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N/ INITIAL INFECTION

GENERALISATION
Systemic inflammation
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SEPSIS: Acute phase & Sequels

Clinical investigation

Physiopathology
. Cellular level
. Cell interactions
. Network / Function

New treatments
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RESULTS / PERSPECTIVES

Brain & Sepsis
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W Sepsis induces brain dysfunction and sequels

Neuro-clinical investigation T. Sharshar & J. Mantz

» Clinical monitoring of sedated patients
@ * Ponto-mesencephalic dysconduction (EP) is Brain Disorders

in Critical lliness
Mec nosis, and Treatment

predictible of delirium

« EEG abnormalities are early predictible factors
of death

« Brain stem dysfunction is an independant factor
of gravity

Azabou et al. In press
Azabou et al. 2015
Rohaut et al. In press



W Sepsis induces brain dysfunction and sequels

Neuro-clinical investigation  T. Sharshar, F. Bozza & J. Mantz

» Clinical monitoring of sedated patients
Ll * Ponto-mesencephalic dysconduction (EP) is Brain Disorders

in Critical lliness
Mechanisms, Diagnosis, and Treatment

predictible of delirium

« EEG abnormalities are early predictible factors
of death

« Brain stem dysfunction is an independant factor
of gravity

What are precisely the sequels?

« Cognitive and psychiatric disorders

<#%) FONDATION
Cé-*+ \ Pierre Deniker

POUR LA RECHERCHE & LA PREVENTION EN
SANTE MENTALE

Innate immunity involvement in depression R. Gaillard

CLINICAL STUDY  ProReTro study 120/400
Azabou et al. In press Brasilian SAE BRICNet study 110/310 MOICC}II&I‘
smlbiacel doly Pan ICU study 400/400 Psychiatry
i SuiviRea Trial 494/520

Georgin-Lavialle et al. 2016



The Pathophysiology HYPOTHESIS
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Microglia: an amasing keeper of the brain

Healthy brain
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Microglia: an amasing keeper of the brain

Healthy brain
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Microglia: an amasing keeper of the brain
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An appropriate animal model

JOURNAL OF
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Phenotypic clustering: a novel method for microglial morphology
analysis

Eraock Vardons, Pascal Rous. Paticia Bamant. Lasence Fabe. Fgm.&ﬁom.
Lo

1S, Macs Lemace.
Berok Piawd, Spencer L Shone, Tarek Sharshor, Eabrce Choitien,™ and
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An appropriate animal model ‘




An automated |mag|ng system

BTN T L i, R THIE: T b 4 i R . ¥ s

() siomed Cenual INN S rons e -4 =k n coIIaboratlon with the Imagopole
™ bl S v :

il ——— e ' Anne Danckaert, Institut Pasteur.

Human tstorathorocy o Cell Moyager - CV1000 - Yokogawa , 10x, BF



An automated imaging system
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Sepsis induces very early microglial activation
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Sepsis induces sequels in microglial cells
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Sepsis induces sequels in microglial cells
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Sepsis induces durable mitochondrial dysfunction

Mitochondrial biogenesis, mass and content
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W Microglia and primary neuro-inflammation

Sy

Institut Pasteur Cellular Level F. Verdonk & F. Chrétien
Anne Danckaert « New software for 3D cell imaging
Imagopodle

* Microglial cells
Early activation and scar

Source of cytokines (No BBB permeability)
» Mitochondrial dysfunction

Laurent Chatre
Stem Cells & Development

Mouse model of sepsis
CLP
CX3CR1 GFP* mice

Verdonk et al. 2016



W Microglia and primary neuro-inflammation
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Mouse model of sepsis
CLP
CX3CR1 GFP* mice

Verdonk et al. 2016
Mazeraud et al. In Prep.

Cellular Level F. Verdonk & F. Chrétien

* New software for 3D cell imaging
* Microglial cells

Early activation and scar

Source of cytokines (No BBB permeability)
» Mitochondrial dysfunction

Inter-cellular Level A. Mazeraud & T. Sharshar
« Central amygdala nuclei is activated
Sepsis induces a PTSD-like phenotype

« Pharmacogenetic / Pharmacological silencing «-:\ CeA
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W Microglia modulation
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And in aged mice?
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Sepsis impact on Central Nervous System

Long-term clinical alteration

- — NEUROINFLAMMATION ——> Neuro-anatomical sequels

Psychological sequels

Early activation

~

Microglia

Specific localisations
The problem of priming

Mechanisms

Mitochondria alterations
Immunologic alterations
Brain connections

Modulation/Prevention/Treatments




RESULTS / PERSPECTIVES

Muscle & Sepsis
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Muscle regeneration, stem cells and sepsis

! . /r Normal context: Ad integrum regeneration
R o ian D e
- B A am ¢
Skeletal Muscle - :S|0
2 v s " :'.‘ Mo \
Tam, | X \‘\;\‘: Pathology context: Regeneration atypia

Alteration of stem cells
Alteration of environment MSC
Alteration of cell partners

Mechanisms Mitochondria

Role of immune system
MSC

Modulation / Prevention / Treatments




Sepsis and muscle pathology

P. Rocheteau & F. Chrétien
« Alteration of muscle regeneration

d21-post injury

« SC are intrinsically impaired

« MSC injection leads to better regeneration
Fibrosis/Cytokine regulation LT Gisphstinjuryiaagd s
Mitochondrial parameters CLP + Injury
Muscle force

CLP + Injury + MSCS.

CLINICAL STUDY DISCUSS 24/96 P. Rocheteau & A. Bouglé

Mouse models PHRC Trial T. Lescot
Pax7-nGFP
EIK1GFP/+ Rocheteau et al. 2016
TTlﬁl\lé\/’\— And the peripheral nervous system?
COMMUNICATIONS
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W The neurological impairment during sepsis

« Early
* Durable
* \Very severe

* An independent factor of mortality, sequels, neurological disorders
* Neuroinflammation is a key element in the pathophysiology

* Muscle and brain are concomitantly affected
* Mitochondria are a main target with severe sequels accumulated

« Even after recovery sequels in cells is the substratum of disabilities

. The need to combined both pathophysiological and clinical research

. TO propose new innovative treatments
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