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Introduction




Healthy Kidney

Blood enters the kidney

X

Blood goes through the
kidney, which filters out
waste and excess fluid

through the urine \‘
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Filtered blood
exits the kidney

Damaged Kidney

Blood enters the kidney

Waste stays in the
body instead of
being carried out
through urine

Damaged kidneys do not
filter out waste and excess
fluid from the blood as

they should \




(Chronic Kidney Disease)CKD
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GFR > 90 GFR=60-89 R GFR=15-29
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What is the microbiome?

The term “microbiome* encompasses a microbial
ecosystem or community that inhabits a defined
space with specific characteristics. Basically, the
microbiome is understood as the totality of
all microorganisms, bacteria, archaea, viruses,
fungi and protozoa, that colonies a microorganism
(such as humans, animals, plants).



https://www.omni-biotic.com/en-uk/gut-health/centre-of-health-gut/gutflora/

Branches of Gut Microbiom

Proteobacteria
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The ""bad" microbiome
v' Bacteroides

v Ruminococcus gnavus
v' Enterobacteriaceae

v" Pathogenic bacteria

Microbiomes

VS

The ""good™ microbiome

v
v
v
v
v
v

Lactobacillus
Bifidobacterium
Eubacterium
Faecalibacterium
Akkermansia muciniphila

Butyrate-producing
bacteria( Faecalibacterium , Roseburia)
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Gut- kidney axis
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Gut Dysbiosis
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Obesity

Autoimmune diseases 12
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Gut- kidney axis

L Resistant starches
- and fibres

T Proteins

T Animal fats

T Uraemic toxins.




Mechanism of Gut Dysbiosis on Kidney Health

Chronic kidney disease
CKD-associated factors
Low fiber intake, metabolic acidosis,
antibiotics/medication use, increased intestinal
excretion of urea and other uremic toxins,
reduced gut motility, malnutrition, etc.

# Choline

i} Tryptophan Fiber
1
Translocation : Increased : :
of bacteria microbial- ! 1 | Reduced
ﬁ and LPS . | derived | pastee | | COFAS
* + | uremic toxins | 4 i
3,2’::“1' T TMA 11S, PCS
T LPS ®) s SCFAs
Gut lumen ‘ {::} 0. (e l. L

Circulation

Enhancement of TLR4-
dependent inflammation

Treg/Th17 imbalance

Dysregulation of

immune response

CKD progression
Associated complications
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Signaling Pathway

Gut microbiota ferment dietary

& fiber leading to the production of
. SCFA (acetate, butyrate and
e propionate) Small amount of SCFAs reach
Dietéﬁ V4 P N A systemic circulation
fiber SRS SErTIRRE
(RS foods) %% 'y oo
W DU i
" b \
GPR41 GPR109a GPR43 Gut- kidney axis s
Immune cells in circulation and kidneys
v Kidney injury
Signalling i )
metabolites . ‘ Inflammation
SCFA ¢ ° Immune cell
- butyrate | © infiltration

@ C Immune regulation )—» o - ot .
inhibition

°
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l LS o':b-eTlL-w

L » Regulatory Tcells

.Q‘_',.e
@ /R .\ Th2
IL-10  Tolerogenic DC ’.”!.'.
TGF-B Macrophage | © 8. 2te’ue
» polarization ® IL-4
M1 IL-13 M2
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Gut Dysbiosis
— SCFA Depletion == GPR41/43{ == Inflammation i

Uremic Toxins === AhR/NF-KB ==& Oxidative Stress

Endotoxemia === TLR4/NLRP3 === Fibrosis

— Metabolic Dysregulation =y AMPK/Mtor === |_ipotoxicity

A\ 4

Kidney Injury ( l GFR, T Albuminuria)
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Brain-Gut-Kidney Axis in Hypertension and CKD

Hypertension
CKD
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Probiotic
Foods

Kefir

Fermented

Kimchi Veggies

Miso

Foods that have
beneficial bacteria
for gut health

Diet

Prebiotic
Foods

I 7 i

Asparagus Leeks  Onion
o )
Garlic  Banana  Berries
Oats Legumes Seeds

Foods that feed the
beneficial bacteria
in your gut

Synbiotic

5+ & =&é

Prebiotics are chemical
substances that promote the growth
of probiotic microorganisms

Prebiotic

Probiotics are living
microorganisms that are
beneficial to the health

Synbiotics are supplements
combining probiotics and prebiotics
in a form of synergism
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Intervention

Description

Mechanism of Action

Plant-based Diet

Diet rich in fruits, vegetables ,whole
grains

-promotes saccharolytic fermentation
-reduces uremic toxin producing
(indoxyl sulfate)

-increase SCFA production

Low-Protein Diet

Protein restriction (0/6-0/8g/kg/day)

-Limits substrate for proteolytic
bacterial

-Reduces generation of p-cresol
&other nitrogenous toxins

High- fiber diet

>25-38g/day of dietary fiber

-Acts as probiotic for beneficial
bacteria

-Enhances intestinal barrier function
-Lowers systemic inflammation

Probiotics Microbial supplements(Lactobacillus, | -competes with pathogenic bacteria
Bifidobacterium) -reduces endotoxemia
-modulates T-regulatory cell response
Prebiotics Non- digestible fibers -stimulates growth of commensal
(inulin,FOS,G0OS) bacteria
-increase fecal urea excretion
-lowers serum IS levels
Synbiotics Combined probiotics + prebiotics -synergistic modulation of microbiota

-enhances uremic toxin clearance
-improves intestinal PH
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Role of Fecal Microbiota Transplantation in Treating CKD

Step 1 Step 2
Bowel preparation FMT delivery
@ methods

3-7 days of antibiotic
before FMT

.~ Stool suspension via
endoscope,
naso-enteric tube, or
capsules by ingestion

\\\ / o

Stool suspension
duodenal tube, rectal
tube, colonoscopy

Oral polyetﬁylene
glycol with electrolyte
purgative




Fecal Microbiota Transplantation (FMT)

‘ Patient with

Healthy donor

Patient after
transplant

Astrt S
microbiota
Frozen ?
Capsules -
Dysbiosis Restored
microbiota
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Conclusion :

The gut microbiota has crucial roles in a variety of diseases, including
hypertension and chronic kidney disease (CKD).

The gut microbiota communicates with the endocrine, nervous and immune
systems to regulate host homeostasis, including blood pressure and kidney
functions.

The brain-gut-kidney axis involves connections between these organs that are
mediated by descending autonomic regulation from the brain and signals from
the gut and the kidney, such as immune products and microbial metabolites

Potential therapeutic strategies for CKD and hypertension that target the gut
microbiota include dietary interventions, probiotics, prebiotics, synbiotics,
faecal microbiota transplant and metabolome modulation.
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