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Leaky gut? 







Gut-Brain interaxis



•Chronic diarrhea, 
constipation, gas or bloating.
•Nutritional deficiencies
•Poor immune system.
•Headaches, brain fog, 
memory loss.
•Excessive fatigue.
•Skin rashes and problems 
such as acne, eczema or 
rosacea.
•Cravings for sugar or carbs.
•Arthritis or joint pain.

•Markers serum: Zonuline, 
Actine, LPS
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-Alzheimer
-Parkinson
-Amytrofische lateraal sclerose (ALS)
-MS
-Depressie
-Autisme
-Glioom?
-Chemotherapie bij kanker
-CFE/ME?



Disease fatique cognition decrease inflammation serum neuroinflammation dysbiosis association with BMI complement activated

ALZHEIMER + + + + + - +

PARKINSON + + + + + - +

AMYOTROFIC LATERAL SCLEROSIS + + + + + + +

MULTIPLE SCLEROSIS + + + + + - +

DEPRESSION + + + + + + +

SCHIZOFRENIA + + + + + + +

GLIOMA + + + + + - +

CVS /ME ? ? ? ? ? ? ?

Neurologische aandoeningen en inflammatie in de hersenen



CFS /ME: Definitie Centre for Disease control : (Fukuda)

Chronic fatigue syndrome (CFS), also referred to as myalgic encephalomyelitis 

(ME), is a complex, fatiguing, long-term medical condition that causes worsening 

symptoms after physical or mental activity, a greatly lowered functional ability to 

complete routine daily activities compared to prior onset of the disease, and 

unrefreshing sleep. Difficulty sitting and standing upright or cognitive 

dysfunction are also present. Other common symptoms may involve numerous 

body systems in those affected.



Signs and symptoms: The United States Centers for Disease Control and Prevention (CDC) recommends the 
following criteria for diagnosis:
-Greatly lowered ability to do activities that were usual before the illness. This drop in activity level occurs along 
with fatigue and must last six months or longer.
-Worsening of symptoms after physical or mental activity that would not have caused a problem before illness. 
This is known as post-exertional malaise (PEM).
-Sleep problems

Additionally, one of the following symptoms must be present:
-Problems with thinking and memory (cognitive dysfunction, sometimes described as "brain fog")
-While standing or sitting upright; lightheadedness, dizziness, weakness, fainting or vision changes may occur 
(orthostatic intolerance)

Other common symptoms Many, but not all people with ME/CFS report:
-Muscle pain, joint pain without swelling or redness, and headache
-Tender lymph nodes in the neck or armpits
-Sore throat
-Irritable bowel syndrome
-Chills and night sweats
-Allergies and sensitivities to foods, odors, chemicals, lights, or noise
-Shortness of breath
-Irregular heartbeat



MOGELIJKE OORZAKEN

-onbekend, genetische psychologische factoren spelen een rol
-post infectieus? Soms na griepachtige verschijnselen 
Chlamydophila pneumoniae, human herpesvirus, and Lyme disease, Epstein-
Barr geassocieerd met CVS/ME

--Niet iedereen heeft een infectie gehad!

RISICO FACTOREN:
-African-Americans, Hispanics
-Vrouwen?
-Stress, trauma in jeugd, perfectionistische persoonlijkheid, slechte conditie, 
psychologische aandoening, depressie, hoge verwachtingen van ouders 



Neurologisch:
-Lager metabolisme hersenstam
-Verminderde doorbloeding
-Neuroinflammatie (PET scan)
-Autonome CZS dysfunctie
 wisselende resultaten!!

Immunologisch:
-verminderde NK activiteit (waarschijnlijk door uitputting)
-verhoogd:  complement factoren, oxidatieve stress, interleukines, TLR4, IFN, NF-kB
--chronische inflammatie!

Endocrien:
-gestoorde HPA-as: lage cortisol, lage variatie over de dag, verminderde HPA respons

PATHOFYSIOLOGIE



Pathofysiologie CVS/ME

Neurologisch                 Immunologisch Endocrien

Verhoogde darm permeabiliteit ?







NeuroImage: Clinical 20 (2018) 102–109









Speelt het microbioom een rol  bij CVS/ME?
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Conclusion:

CFS/ME is an neuroinflammatory disease. 

The “unhealthy gut” is an important factor in the
pathophysiology and should be further investigated.

Disease fatique cognition decrease inflammation serum neuroinflammation dysbiosis association with BMI complement activated

ALZHEIMER + + + + + - +

PARKINSON + + + + + - +

AMYOTROFIC LATERAL SCLEROSIS + + + + + + +

MULTIPLE SCLEROSIS + + + + + - +

DEPRESSION + + + + + + +

SCHIZOFRENIA + + + + + + +

GLIOMA + + + + + - +

CVS /ME + + + + + - +



Mogelijke nieuwe behandelingen CVE/ME?

-Faeces transplantatie herstellen darmflora

-LPS binding proteins

-Zonuline: darmpermeabliteit

-Vagus stimulatie



Toekomstvisie onderzoek CVS/ME

-bacterieel DNA bloedonderzoek

-reproduceren beelvorming neuroinflammatie hersenen: biomarker?

-beïnvloeden darm-microbioom

-vagus activiteit metingen
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