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Acquired and Innate Immunity

innate immunity Adaptive immunity

(rapid response) T S (slow response)
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Peritoneal Immunity: The Challenge

* 50 trillion cells in the human body

* 90% are bacteria
* 10,000 species of bacteria on a human
e Total weight of bacteria 1-3kg
* Most reside in the gut




Inflammation

* Response to Tissue Injury
e Bacteria, toxins, trauma, heat

e Release of Chemical Mediators

* Histamine, Bradykinin,
prostaglandins

 Changes in Tissue
 Hot, Red, Swollen, Painful, Loss of
Function

* Leaky vessels: fluid accumulation
e +Chemotactic mediators: cells invade
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Changes in the peritoneal membrane during PD
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Peritoneal cell populations in PD patients
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Macrophages

D |

Initiation and resolution of inflammation Waste disposal
Pathogen recognition, cytokine productio Clearance of erythrocytes, erythroid nuclei,
\ W Q\ apoptotic cells
—— —— > A ¥
ronic inflammation, tissue damage , — E Lungs
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Peritoneal macrophage origins and proliferative control
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Gatab Is a master transcriptional regulator of peritoneal
resident macrophage phenotype, function and survival
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Peritoneal Dendritic Cell Identification and Origin

Peritoneal Cell Response to Inflammation
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Human Peritoneal MO/DC Subsets Exhibit different gene expression profiles
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Macrophage/DC Ratio in PD patients
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Peritoneal macrophage heterogeneity is associated

with different peritoneal dialysis outcomes
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Identification and Function of Soluble TLR2

Detection of sSTLR2 in human milk and plasma Molecular modeling of sTLR2-sCD14 Interaction
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Soluble TLR2 Actions

Microbial ligand

sTLR2
i STLR2:

-Acts as a decoy receptor for microbes
TLR2 -Can target CD14 to inhibit TLR2-mediated responses
sTLR2 (&TLR1/6)

Pro-inflammatory response
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Peritoneal Cell TLR Expression and Function

TLR Expression on peritoneal cells TLR Blockade Diminishes Peritoneal Leucocyte Responses to Bacteria
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STLR2 (pg/ml)

Soluble TLR2 is detected in the effluent during peritonitis recovery, and limits
inflammatory response

Soluble TLR2 in the effluent following peritonitis
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TLR2 Activation Enhances Profibrotic Response to Bacterial Challenge

Live Bacteria Heat-killed bacteria
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TLR2 Knockout or Soluble TLR2 Administration: Effect on Peritoneal Fibrosis Secondary
to Bacteria

TLR2 Knockout Soluble TLR2 Administration
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IL-6 {pg/ml)

PD Solutions Induce Intraperitoneal Cytokine Release

Peritoneal leucocytes from stable PD patients
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TLR Blockade reduces dialysate-induced cytokine generation from uremic
peritoneal leucocytes

TLR2/4 Blockade

Soluble TLR2
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PD Effluent from stable patients contains

TLR Ligands
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TLR Ligand Blockade Reduces PD Solution-Induced Inflammation In Vitro
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Infusion of Peritoneal Dialysate Induces TLR Ligands and Inflammation

TLR Ligand Expression
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Soluble TLR2 Inhibits Peritoneal Fibrosis Development In Vivo

Histology
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Peritoneal Inflammation: Effects Beyond the Peritoneal Membrane

 Bidirectional effects on vessels and distant sites?

* Contribution to Comorbidity
e Cardiovascular risk
* Cognitive change
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Summary

The peritoneal immune system faces a continuous challenge by micro-
organisms in peritoneal dialysis patients

Different types of peritoneal macrophage have distinct origins and
phenotype

Tissue-resident peritoneal macrophages are a unique, self-renewing population
* Their deficiency may perpetuate peritoneal inflammation

A subpopulation of tissue-resident Dendritic Cells can be identified

Altered MO:DC ratio is seen in patients with non-resolving peritonitis and in those with
multiple previous peritonitis episodes

* TLRs are key drivers of peritoneal inflammatory response
* SsTLR2 limits adverse responses to peritoneal infection and dialysate in vivo
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