


The mechanism of IBS effect in causing
various neurological disorders







IRRITABLE BOWEL SYNDROME
(IBS): Symptoms

Abdominal Pain

-

Constipation

Flatulence

i Headache

- Loss of Appetite

Mucus in  Extreme Exhaustion & Involuntary or Accidental Troubles in
the Stool A Feeling of Lethargy Bowel Movement Micturition



Rome IV Criteria for IBS

Recurrent abdominal pain or discomfort

associated with 2 or more of the following:

Onset associated with a
change in
form of stool

"4
Onset associated with a
change in frequency of
stool

Related to defecation
&

Criteria fulfilled for the last 3 months with symptom onset at least 6
months prior to diagnosis
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Subtypes of IBS

IBS-Constipation IBS-Diarrhea
Patients with IBS-C & sl e

experience
predominant
symptoms of
constipation

alongside... alongside...

'
IBS-Mixed (Supben unces
BLOATING . : : . m
_ Patients with IBS-M experience alternating

symptoms of both IBS-C and IBS-D.

Patients with
IBS-D experience
predominant
symptoms of
diarrhea

Patients may experience one or more of these subtypes over a lifetime.




' ™
* Stress

* Circadian disruption
* Physical inactivity

Lifestyle & "
environmental
) _ factors
N

* Exocrine pancreatic insufficiency

* Low-grade inflammation " ™

* Intestinal permeability * Carbohydrate intolerance

* Bile acid diarrhea * Lactose intolerance

* Chronic constipation * Food hypersensitivity

* Dysbiosis hahabie * Non-celiac gluten sensitivity

* Small intestinal bacterial overgrowth * Nickel-related intestinal mucositis

* Parasitic infection Bowel * Vitamin D deficiency |
\_ : /,f Symptoms \_ i

Functional Nutritional

imbalances factors









IBS




1.Inflammation and the
Immune system

4.Gut microbiome and Its
metabolites
5.Leaky Gut & BBB

/. Imbalance of
neurotransmitters

IBS



Inflammation and the Immune system

T Macrophage activity

TTh17 1Treg

TNF-o JAL-1p and IL-6

l

BBB
Pain Hypersensitivity

Stress, anxiety and behavioral
changes



Inflammation and the Immune system

IL-6 TNF-a and IL-6

! !

Activation of
JAK-STAT microglia



Inflammation and the Immune system

Intestinal —— Inflammation in the

Inflammation nervous system






Gut microbiome and 1ts metabolites

1 Microbial diversity

1 The ratio of Gram-negative bacteria to probiotics



Gut microbiome and its metabolites

Biogenic amines SCFAs Toxic metabolites
1 Serotonin 1 Acetate 10rganic amines
1 GABA l Propionate 1 Nitroso products
l Butyrate

| | Dopamine



Gut microbes

. Alzheimer
' disease
Y

B

\, Parkinson
disease

Depression
I Stress

Neurodevelopmental
disorders




Leaky Gut & BBB

Normal Tight Junction Leaky and Inflamed



Leaky Gut & BBB

Depression
Schizophrenia

Chronic fatigue syndrome

Autism
Alzheimer's disease

Healthy Gut 'Leaky Gut'
Normal intestinal permeability Increased intestinal permeability
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Leaky Gut & BBB

Autonomic nervous system activity and HPA Axis

l

‘ Cortisol and neuropeptide Y — I Leaky BBB



Leaky Gut & BBB

Cognitive Dysfunctio

Disrupted Intestinal Barrier

- AW - -

g 8 \ Depression /

)

]
\ Impaired Social




LPS

monomer LPS transfer
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Tryptophan
TNF-
and |F|3-y mm) [IDO —
Kynurenine ) Kynurenic
acid

4

NMDA
activity



LPS

l AMPA and NMDA In brain regions such as hippocampus
and prefrontal cortex



Serotonin

Decreased tryptophan and
Increased levels of
Kynurenine decrease
serotonin

Glutamate
Activation of microglia,
disruption of synaptic
balance and neurotoxicity

Dopamine

Weakening of
dopaminergic pathways in
striatum and prefrontal
cortex




Imbalance of neurotransmitters

1 SerOtonin 1 Dopamine

1 GABA t Norepinephrine



Brain Connectome
Central Sensitization / Multisensory Hypersensitvity
Cortical Reorganization

Brain- <

, Immune <«—
Genetic Risk Loop
Factors
Sex Differences T

NCAM1 -axis, -

CADM2 SNS, Cytokines, Adgt?-;?sy &
PHF2 Lymphoid Primed : '
BAG6 organ Social Support,
CKAP2 innervation Healthcare

DOCK9 System

:

N Microbial
Microbiome- ) metabolites,
€ Brain Loop - Spinal &

vagal

ImrI|:1une Risk afferents
efferents actors
Glial activation =~ <~ Exposome

Sociocultural,
Early life adversity,
Developmental perturbations

Microbial
richness & SCFAs,
diversity AhR activation

Microbiome-

Immune Loop
Diet,

Antibiotics,

Pathogens,

Chemicals

Gut Connectome




The cause of the high
prevalence of

depression in IBS
patients Is related to
which of the
pathways?







