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Internal and External stress

-virus, bacteria, psychological stress, exhaustion




ME/CFES Is an Immune disorder

#1fOxidative stress
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Oxidative and nitrosative stress In
ME/CFS

A higher LDL thiobarbituric
acid reactive substances
(TBARS) [Vecchiet et al.,
2003]

A increased isoprostane levels
and oxidized low density
lipoproteins (LDL) [Kennedy
et al., 2005]

OvtingFre Rl A elevated protein carbonyl
et e levels [Smirnova et al., 2003]




Peroxides and LDL oxidized antibodies In
ME/CFS (Maes et al., 2010)
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A Correlations between
oxidative stress and
symptom severity

1. increased oxidative stress
IS related to the extent of
fatigue in patients with CFS
(Vecchiet et al)

2. Kennedy et al. showed that
joint pain and

postexertional malaise 2.

correlated with isoprostane
levels (Kennedy et al)

1.

Causal role for oxidative stress

INn the symptoms of ME/CFS

Results implicate The response of
CFES patients to incremental
exercise associates an accentuated
oxidative stress together with
marked alterations of the muscle
membrane excitability (Jammes et
zl)

Administration of N-acetyl-cysteine
(NAC), a strong antioxidant, delays
muscle fatigue during repetitive
handgrip exercise, supporting the
hypothesis that oxidative stress is a
causal factor in human muscle
fatigue (Matuszak et al)



Plasma Membrane Redox System
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Lower CoQ10 in ME/CFS
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Zine deficiency in ME/CES




Androgen Dynamics in

Postmenopausal Women P | aS m a D H EA
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Balance of Oadative Stress and Anti-Oxidative
Defense System

':Z:Eﬁtioxidar;t:s:::l

Reactive Oxygen
Species,
Lipid Peroxides

Life Style-Related
Diseases

(Balance is Important)

A Reduced anti-oxidative

Ve

capacity in the serum
(carnitine, zinc, DHEA,
CoQ10)

A AND induced oxidative

Ve

stress

A Thus: decreased defenses

against oxidative and
nitrosative stress

Thus: decreased defenses
against inflammation

Thus: decreased defenses
against damage by
oxidative and nitrosative
stress and inflammation



Internal and - virus, bacteria, leaky gut, food allergies
External stress - Psychological stress, exhaustion

Oxidative Stress
!

Lowered antioxidants

ChrOnIC fatlgue ————— > DepreSSIOn
chronic fatigue syndrome

~
/

, " Fibromyalgia
Anxiety (panic disorder)



INFLAMMATION IN ME/CFS

Injury




Cell-mediated immunity: cellular
Interactions T cells and
macrophages through cytokines

T cells divided into Th1l and
Th2-like cells



