Brain-body crosstalk and brain health: neurovascular,
immune, and endocrine interfaces

e 2 4
i

&, - W ) g
R
L e g

Costantino ladecola, M.D.
Feil Family Brain and Mind Research Institute
Weill Cornell Medicine

New York, NY, USA



Outline

Neurovascular and neuroimmune interactions
in brain health

Systemic influences on ischemic brain injury
and stroke recovery

Body-brain crosstalk in cognitive impairment in
hypertension

Prospects for diagnostic biomarkers and
therapeutic targets



Brain health depends critically on neurovascular health
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Neurovascular dysfunction is a major threat to brain health
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The neurovascular insufficiency spectrum
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Inflammation and immunity in cerebral ischemic injury
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The brain-body interface in ischemic stroke: damage

Mast cell
e

Macrophage

Neutrophil

Monocyte
NETS
Perforins Tcell

Astrocyté TNF ,\,?.

Microglia

( Adrenals

Ster0|ds Q {> _— > Steroids

Catecholamlnes Catecholamines

Brain DAMPs
HMGB1 TLR
$100 _l’ RAGE

Bone Marrow - Lymphoid Organs

Autonomic Neutrophils I |
Nerves Immune activation
Hypothalamic 3 Monocytes
hormones
. . - NK cells .
Brain-derived . Gut -adrenergic receptors
DAMPs S N e a Soleni h Bone marrow | h .
_TPermeablllty ':; Treg plenic atrophy suppression ymphopenia
N vSTcells | | |
Microbes Immune depression
> Metabolites

ladecola., et al., JCI, 130:2777, 2020



The brain-body interface in ischemic stroke: recovery
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The brain-body interface in ischemic stroke: recovery
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The neurovascular insufficiency spectrum
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Hypertension affects 1.3 billion people worldwide and is a leading
risk factor for stroke and dementia including AD
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Harmful effects of hypertension on cognition:
The SEARCH-Health study
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Damaging effects of hypertension on the brain
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Body-brain crosstalk in salt-sensitive hypertension
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Body-brain crosstalk in the cognitive
dysfunction of salt-sensitive hypertension
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Summary and Conclusions

Crosstalk between the neurovasculature and systemic immunity plays a
critical role in both maintaining brain health and promoting disease.

In stroke, systemic factors not only exacerbate acute brain injury but also
play essential roles in brain repair.

In hypertension, interactions between systemic immune cells and the
neurovasculature impair brain resilience and lead to cognitive decline.

These body-brain interactions present promising avenues for the
development of novel biomarkers and therapeutic strategies.

A nuanced understanding of these complex, and sometimes double-
edged, processes is key to unlocking their benefit to brain health."
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