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General Principles

Chronic inflammation produces a complex multi-system
disorder with metabolic and behavioral components

Inflammation produces prolonged and dysfunctional
activation of evolutionarily conserved sickness responses

Even trivial peripheral inflammation produces a profound
stress response due to multiple levels of bioamplification

The CNS is a primary director of the behavioral and
metabolic responses and provides therapeutic targets for
reversing dysfunctional sickness responses to chronic
inflammation



Acute Survival Challenges Throughout Evolution

Predation “Fight or Flight”
HPA activation
Epinephrine
Glycolysis
Cardiac Output
Anesthesia
Fear/Aggression

This response cannot
be sustained.



Acute Survival Challenges Throughout Evolution

Coordinated
Behavioral and
Metabolic Response

This response also
cannot be sustained
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lllustration of St. Elizabeth from
around 1380, as she gives a patient
nutrition, on an altar of a Cologne
master.

Minimize energy
expenditure

Divert resources to
fight “infection”

Sickness behavior:

An adaptive response to infection

e Anorexia
eLethargy
eSomnolence

e Anhedonia
eMuscle Catabolism
eHyperalgesia



Radiation-Induced Bioamplification
of Inflammation by DAMP Signaling
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Systemic Inflammation:
DAMP, PAMP
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Complex BBB in the Hypothalamus

Access to the medial basal hypothalamus is regulated,
and the BBB is highly attenuated.

Unique vasculature, microglia, tanycytes, etc.
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Amplification of Inflammation in the Hypothalamus

1. Peripheral 2. Central Inflammation 3. Behavioral Changes
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* Direct cytokine action on
POMC neurons causes anorexia

* Support MC4R antagonism as
Tx

Jarrad Scarlett MD PhD * POMC activation necessary to

suppress feeding
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Orexin (hypocretin) Neurons
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e Active during wakefulness; silent during sleep
e Stabilize Wakefulness

* Integrate energy balance with physiologic arousal



Inflammation-Induced Lethargy Is Mediated by Suppression
of Orexin Neuron Activity
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OxA replacement restores
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Impact of CNS Cytokines on Neuronal Populations
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CNS inflammation contributes to muscle catabolism
in a corticosterone-dependent manner

Inflammatory Cytokines
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Summary

Chronic radiation-induced inflammation produces an understandable
pathophysiological state with multiple avenues for treatment, not an
inevitable side effect.

The MBH functions as a receiver and an amplifier of peripheral
inflammatory signals.

The translation of peripheral inflammatory signals into local paracrine
inflammation in the MBH is complex and involves multiple unique cell

types.

Orexin signaling is lost early during onset of inflammation. Actigraphy is
the most sensitive signal for inflammation onset.







Lipocalin-2 is an endogenous bioamplification signal that
produces anorexia via binding to MC4R in the CNS
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Starvation Cachexia
; Pyloric Stenosis
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