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Myalgic encephalomyelitis:
A highly prevalent debilitating disease

APersistent, debilitating fatigue associated with numerous physical
and neurocognitive symptoms

Disease severity can range from moderate to extremely severe: patients
bedridden for years, totally caregiver dependent

APrevalence estimates: 0,3 to 0,6%; one million patients in the USA,
two million patients in Europe

This may just be the tip of the iceberg

AHigh socio -economic cost

Cost to the society estimated as approximately $16 billion in the USA, 020
billion in Europe



Norwegian study: design, parameters tested

ANorwegian study focused on a group of extremely disabled
patients

Purpose of the study: investigate clinical dysfunctions in totally bedridden
patients (Karnofski score 20-30) compared to moderately ill patients
(Karnofski 60-70), contact controls and non-contact controls

AParameters tested included immune function parameters, viruses,
intestinal dysfunction markers

- HH\:6, EBV antibodies: no differences between the groups
- Bornavirus: few positive patients, no more than controls

- HH\:6, EBV PCR: a few positive patients. Not always correlated with
antibody titers



Intestinal dysfunction marker, LPS, was
significantly different between the groups

APlasma LPS is more elevated in patients with low Karnofski score

LPS results Norwegian samples
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High levels of plasma LPS are indicative of increased
Intestinal permeability in ME patients

ALPS is a strong activator of the immune system. Presence of LPS in
the bloodstream suggests a hyperpermeable gut, which is consistent
with the numerous intestinal symptoms seen in most ME patients

Nausea Abdominal pain
Poor appetite Abnormal bowel motility
Gastric reflux Bloating

AMost likely explanation of gut permeability: alteration of the
intestinal microbial flora



Alterations of intestinal microflora in ME patients
(aerobes)

AEnterococcus and Streptococcus species are strongly over -represented
iIn ME patients :

Organisms Control ME patients p-value
E.coli 1.0 x 108 4.26 x 107 0=0.98
Enterococcusspp. 5.0 x 106 3.5x 107 p<0.001
Streptococcusspp. 8.9 x 104 9.8 x 107 p<0.001

Henry Butt, University of Melbourne



Alterations of intestinal microflora in ME patients
(anaerobes)

AAmong anaerobic bacteria, Prevotella is the most consistently
overgrown bacteria :

Organisms Control ME patients p-value
Bacteroidesspp. 3.2 x 10 1.6 x 1011 0=0.39
Prevotella spp. 1.0 X 108 9.0 x 10° < 0.001
Bifidobacterium spp. 6.0 x 108 5.5 x 10° 0=0.001
Lactobacillusspp. 2.7 x 107 1.8 x 108 0=0.002

Henry Butt, University of Melbourne



Alterations of intestinal microflora in ME patients :
ratios anaerobes/aerobes and Gm( -)IGm(+)

AGm(-)/Gm(+) ratio are very significantly altered :

Organisms Control Patients p value
Anaerobes / Aerobes 13210.62 11295.19 = 0.08
Gm(-) / Gm(+) ratio 16114.79 658.96 <0.001

Henry Butt, University of Melbourne



Microbiological assay : sample result

APatient presents increased

Prevotella

Faecal Microbial Analysis
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Bacterial overgrowth correlates with symptom severity

AEnterococcus spp. counts correlate with symptom expression

Symptoms rand p-values
Headache r=.17, p<0.01
Arm pain r=.20, p<0.003
Shoulder pain r=.15, p<0.04
Myalgia r=.20, p<0.003
Palpitations r=.16, p<0.02
Sleep disturbance r=.20, p<0.004

Henry Butt, University of Melbourne



Bacterial overgrowth correlates with symptom severity

AStreptococcus spp. counts correlate with symptom expression

Symptoms rand p-values
Post Exertional fatigue r=.15, p<0.03
Photophobia r=.14, p<0.04
Mind going blank r=.17, p<0.01
Cervical gland lymphodynia r=.14 p<0.04
Palpitations r=.15, p<0.03
Dizziness/Faintness r=.14, p<0.05

Henry Butt, University of Melbourne



Overgrown bacteria produce lactic acid

ANMR metabolic profiles of

Enterococcus faecalls
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Henry Butt, University of Melbourne



Increased production of lactic acid (Lactic Acidosis)
could contribute to symptoms

AiLactic acidd bacteria counts corirel:

Symptoms r, p-values
Mental fatigue r=.18, p<0.009
Photophobia r=.18, p<0.008
Urinary frequency r=.16, p<0.03
Urinary urgency r=.14, p<0.04
Palpitations r=.15, p<0.03
Dizziness/Faintness r=.13, p<0.05

Henry Butt, University of Melbourne



Another potential toxin produced by bacteria is hydrogen
sulfide (H 2S)

AHydrogen sulfide (H 2S) has important physiological functions...

Hz2S is produced by the cells and is an important gaseous signal molecule,

iInvolved in regulation of blood pressure, neurotransmission, muscle relaxation
and regulation of inflammation

A...but exogeneous exposure can be extremely toxic

In excess, H2S acts as a mitochondrial poison. It can directly inhibit enzymes
involved in the cellular production of energy. H 2S also interferes with oxygen

transport by blocking hemoglobin in the red blood cells. H2S is a potent
neurotoxin

Enterococcus, Streptococcus, Prevotella are strong H 2S producers




A marker associated with H 2S production can be
measured with a simple urine test

1. Collect urine 2. Open tube containing 3. Add a few drops of
test reagent urine to the test reagent

4. Mix by shaking gently.
Wait for two minutes

Negative or Moderate Severe
Pre-ME disease disease



Heavy metal exposure is another contributing factor

to the disease

APatients often present
Intoxication with mercury,
nickel or other metals
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H2S and heavy metals have cumulative effects,
causing reduction of ATP production

Gut barrier Cell

Other gaseous
mediators : NO- CO

L]

)
©®
‘ (metals)



Heavy metals interfere directly with energy production

Extracellular

Plasmamembrane

Intracellular

NADH

Adapted from James Morré 2006 J Inorg Biochem 100 2140-2149
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Genetic and environmental factors contribute to
aberrant protein conformation
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Abnormal protein conformation assay

AAberrant luminescence
response indicates 25000 -

abnormal conformation
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Abnormal conformation can be transmitted from one
cell to another

PLPPX




