NIH-NIDDK

- | Oxalate impacts macrophage metabolism and immune response to
s uropathogenic E. coli infection

THE UNIVERSITY OF

ALABAMA AT BIRMINGHAM | Parveen Kumar, PhD', Vikram Saini, PhD?, and Tanecia Mitchell, PhD'
'Department of Urology, University of Alabama at Birmingham, Birmingham, AL, USA, “All India Institute of Medical CAIRIBU 2020
\_ -/ Sciences, New Delhi, India Annual Meeting

Introduction & Objective Results
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» Urinary stones are suggested to be associated with . Treated with sodium oxalate (NaOx)

oxalate and bacterial infection. (50 uM, 48 hours)

.. . . . « Differentiated into macrophages
Escherichia coli (E.coli) has been isolated from ? (PMA, 200 nM, 48 hours;) J

human urine and urinary stones composed of

oxalate.’? It has also been shown to promote

calcium oxalate (CaOx) crystallization.3 THP-1m (Macrophages) y

. =+ CaOx Crystals (50 uM, 24 hours) . O+«»
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Stone formers have a high incidence of urinary tract ——— . =+ Uropathogenic E. coli strain
infection (UTI) and increased inflammation.*> e s (CFTO73: 1:2, 1-8 hours)

Oxalate and Crystals have been shown to induce Figure 3: The effect of oxalate and CFT037 on THP-1 macrophage (A) mitochondrial membrane potential, (B) mitochondrial superoxide, and (C) total reactive
inflammation (i.e. Monocyte Chemoattractant Methods oxygen species (ROS) levels. Positive controls: FCCP, LPS, and Menadione. n=5 per treatment group. *p<0.095, **p<0.01, ***p<0.001, ****p<0.0001.

Protein-1 chemokine release) in renal epithelial « Cell Viability & Prollferatlpn: C_CK8 and.LD_ITI assays were performed to
assess macrophage proliferation and viability, respectively.

-7 . . . .
cells®. Mitochondrial Membrane Potential: was measured using TMRE, a
: : L fluorescence dye. Oligomycin  FCCP  Antimycin A
The_ mechanisms 'ead'”_g to UTlin kidney stone Oxidative Stress: Mitochondrial superoxide was measured using a l l 1 300000~
patients are not well defined. fluorescence mitochondrial superoxide dye and total ROS was
@ Control 200000

- - assessed using DCF staining.
We have previously determined that 1) monocyte Cellular Energetics: A Seahorse XF Analyzer was used to assess o Oxalate
@ Oxalate + CFT037

cellular energetics is reduced in CaOx kidney stone metabolism.
< CFT037 100000

formers, and 2) oxalate alters redox homeostasis Infection assay: The colony forming unit (CFU) count was determined

and cellular energetics in monocytes (Figure 1). by counting the amount of bacteria present in cell lysates following
treatment.
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® Control Figure 4: The effect of oxalate and CFT037 on THP-1 macrophage cellular Figure 5: The effect of oxalate on the anti-bacterial response of THP-1
© 0.1 mM NaOx energetics. Results are presented as mean =% se; n=5-6 replicates per group. macrophages over time. *p<0.05, ***p<0.001, ****p<0.0001.
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Figure 1: Cellular energetic profiles in (A) monocytes isolated from
healthy subjects (HS; black circle) and CaOx SF (white circle) and (B)
monocytes from HS (black circle) treated with sodium oxalate. Results
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Jan H, Akbar |, Kamran H et al. Frequency of renal stone disease in patients with urinary tract

baCterIaI response to uropathogenlc ESCherIChIa metab0|lsm, and anti-bacterial reSPOnSe. E]:;:EZ\T\;anquﬁngjvT:.N?(:ﬁ:nbgtlfa(t)):;a‘jg\iiiszggj;cza?;ii(r)n_iiélate crystals stimulate MCP-1
coli (E. CO/i) infection. Figure 2: The effect of oxalate and CFT037 on THP-1 macrophage (A) proliferation

o
o
|

o

o

|
Cytotoxicity (%)

W
o
|

Proliferation (%, relative to control)

o
l

* Elucidating the role of CaOx crystals on macrophages during KS ~ expression by renal epithelial cells. Kidney Int 2002:61(1):105-112.
and (B) viability. n=5 per treatment group. *p<0.05 ****p<0.0001. disease is critical and should provide new |nS|ght to the field since . LiuZ, Wang T, Yang J, et al. Calcium oxalate monohydrate crystals stimulate monocyte

chemoattractant protein-1 and transforming growth factor beta-1 expression in human renal epithelial

stone formers have increased KS recurrence and associated UTls. cells. Mol Med Rep 2012:5:1241-1244.
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