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Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS):
more symptoms than fatigue
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How ME/CFS patients describe their illness

“I feel like I’ve been hit by a truck”

“I feel as 1if my body 1s trying to
recover from a severe mjury”

A significant percentage of ME/CFS
patients have low blood volume




How ME/CFS patients describe their illness
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“I feel drained of energy”
“I’m worn out, not like the fatigue from staying up late at night”

“I’m unable to recharge my battery by a good night’s sleep as I
could before”
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The fatigue of ME/CFS does not result from lack of psychological motivation

Post-exertional malaise i1s one of the most disabling symptoms

“I have the will to push through the fatigue to accomplish more but can’t because of
the penalty I’ll pay afterward”

PU.Sh meet with friends
1 for half an hour

Crash

Push

!
Crash

!

Permanent low level of function




Cornell University

Documented biological abnormalities in ME/CFS

Altered response to exercise by cardiopulmonary exercise testing

Altered levels of plasma metabolites
ME/CES Center

Altered gut microbiome

Abnormal metabolism of immune cells

Reduced natural killer cell function

Altered levels of signaling proteins

Differences 1n gene expression in circulating immune cells

Changes 1n levels of molecules in the brain indicating increased oxidative stress or neuroinflammation



Abnormal natural Killer cell function: repeatedly reproduced in ME/CFS
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Summary of
prior study
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Do immune cells in ME/CFS vs controls differ in fatty acid oxidation?
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Current data about fatty acid oxidation in immune cells

Increased use of fatty acid oxidation in circulating
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Does cytokine signaling differ in ME/CFS?

Cytokines can be secreted from cells or
packaged in extracellular vesicles (EVs)
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Cytokine networks
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How does exercise atfect the networks of cytokines in plasma and
extracellular vesicles?
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Cytokine-cytokine correlations in plasma
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Cytokine-cytokine correlations in extracellular vesicles
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Cytokine networks differ between ME/CFS and controls at baseline
and between the two post-exercise time points measured
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Take-home messages

Metabolism of T and NK cells differs between ME/CFS and control subjects

Cytokine networks differ between ME/CFS and controls subjects at baseline
and following an exercise challenge

Take-home questions

How 1s altered immune metabolism and signaling related to the fatigue and
other symptoms of ME/CFS?

Can immune modulating drugs be used to restore normal functioning of the
Immune system?

What underlying abnormality results in the altered immune signaling?
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