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The role and mechanism of metabolite Itaconate in regulating neuroinflammation
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tlfntERnts (TBI)

+ Focal brain contusion

+ Vascular and blood-brain barrier rupture

* Hemorrhage

* Neuronal and axonal injury

» Release of cytokines, chemokines, and damage

associated molecular patterns

* Excitotoxicity
« Oxidative stress
Secondary & Inflammation
Injury » Programmed cell death
» Demyelination
* Autoimmunity
» Neurodegeneration

* Loss of neurological
. function
) UG TITE N . cognitive decline

deficits * Psychological alterations
+ Chronic disability

Jarrahi A et al., Biomedicines, 2020
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Traumatic Brain Injury (i)
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Time Line of Inflammation Following TBI Key Regulatory Points

VAT SRR

1) Limit the acute pro-inflammatory response to

N the level needed for clearance.
Triggers Mecrosis
A éy THNE - Vesculx permentiiny ‘\ 2) Promote an anti-inflammatory and pro-
y ‘Chemokines (pro-inflammatory) . T
s Bk s *ml“' V! heactive astrocytes Additional —p. D ated regenerative immune phenotype. )
(ii) (D:;:‘N;,"MDNA V) { Triggers Eiterrrnation 3) Prevent the development of chronic
Clearance of triggers neuroinflammation and return to normal
Free Hi lobin survival
DAMPs Gl::lm.:':g :“ﬂv\umr:rmw function.
HMGB1 Adenciine
‘—l (iii) Lysosposphaliids o
% Debris S M1-like microglia / M@
N ./ clearance &
) = phagocytosis
A y Microglia M2-like microglia / MD
Mitochondrial dysfunction, glutamate Hypoxia
excitotoxicity, ROS, cytokines, chemokines = harmful response
(iv) l o) —— = protective response
Peripheral leukocyte BBB di jon Edema M
7 recruitment e —siopt_ycor ¥
‘ Important Factors Determining Immune Response:
Age, Sex, Comorbidities, Genetic Susceptibility, Mechanism
(focal, diffuse, blast), Degree of injury (mild, mild repetitive,
: . severe), Secondary insults (hypoxemia, hypotension), Therapies
Neuronal loss Neuroinflammation
\/,- Cytokines and Chemokines
(vi) B Repair / Regeneration Tau, AB, Glial scar
o atoctns - ——E
’ " Volume Loss / Degeneration
Neurobehevioral deficits / Deg
Cerebral effects ‘ 0 1 3 7 14 Months to years
. Time (d)
Buccilli B et al., Surg Neurol Int, 2024 Simon DW et al., Nat Rev Neurol, 2017
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Homeostatic microglia
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1. Inflammatory

TLR IFN-yR TREM2

signals
4 Glycolysis
Glucose .. ﬂ
® . puk  PFKFB3
PR Pyruvate
2. Metabolic . A

reprogramming 4HIF-1a $mTOR Acetyl-CoA

MOVORVON

'‘Broken' Citrate

Lipid synthesis

Biogenesis ’ TCA
- = : Succinate cycle
Epigenetic regulation %

Cytokine NO Itaconate

3. Immune
functions production X,
L 5 »
- IL-1B TNF-a =1 w&f‘i
@ IL-6

{,GXPHOS

Neuroinflammation /
Phagocytosis

Bernier LP et al., Trends Neurosci, 2020
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Vigil TM et al., Exp Neurol, 2022
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Conditioned medium of activated microglia
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Controlled cortical impact injury model Acute Subacute Chronic
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