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Why is this study important?
The findings by He et al. uncover a novel role for
renal macrophages in maintaining tissue ho-
meostasis and proper kidney function: the pre-
vention of nephrolithiasis in mice. The authors
did not translate their findings into humans,
arguing that this new function could not have
been discovered by examining kidney biopsies,
because these usually do not capture the me-
dulla, at least not the papillary parts where os-
molarity is highest. Nevertheless, a recent spatial
transcriptomics study examined renal papillary
biopsies during elective percutaneous neph-
rolithotomy in patients with stone disease” and
found an activated macrophage fingerprint in
the human papillae, which nicely supports the
present findings. Future translational research
might investigate nephrectomy specimens or
kidney preimplantation biopsies. Also, it would
be interesting to examine urine samples from
humans for the presence of macrophages car-
rying crystals in future translational studies, to
support the notion that renal macrophages
perform similar functions in humans. However,
all these descriptive approaches would not
resolve how effective macrophages are at
removing crystals compared with other anti-
lithiatic strategies intrinsic to the kidney, like
citrate excretion or production of uromodulin.
This might be possible by studying CX;CR;-
deficient humans, although so far only poly-
morphisms have been reported, and it is unclear
whether renal MNPs are CX;CR; dependent in
humans as they are in mice.

In conclusion, the study by He et al. pro-
foundly advances our understanding of kidney
physiology, immunology, and nephrolithiasis

elimination, and will stimulate further research
in this neglected area of research.

DISCLOSURE
All the authors declared no competing interests.

ACKNOWLEDGMENTS

We are very thankful to Prof. Sibylle von Vietinghoff
from the Nephrology Department of Bonn University
Clinic for critical and constructive advice on this
commentary. This work was supported by the
German Research Foundation (DFG) through
SFB1192 number 264599542, KFO329 number
386793560, EXC2151 number 390873048, and a
Gottfried Wilhelm Leibniz Award to CK.

REFERENCES

1. Nelson PJ, Rees AJ, Griffin MD, et al. The renal
mononuclear phagocytic system. J Am Soc Nephrol.
2012;23:194-203.

2. Hochheiser K, Heuser C, Krause TA, et al. Exclusive CX3CR1
dependence of kidney DCs impacts glomerulonephritis
progression. J Clin Invest. 2013;123:4242-4254.

3. Lionakis MS, Swamydas M, Fischer BG, et al. CX3CR1-
dependent renal macrophage survival promotes
Candida control and host survival. J Clin Invest.
2013;123:5035-5051.

4. Kurts C, Ginhoux F, Panzer U. Kidney dendritic cells:
fundamental biology and functional roles in health and
disease. Nat Rev Nephrol. 2020;16:391-407.

5. Stamatiades EG, Tremblay ME, Bohm M, et al. Immune
monitoring of trans-endothelial transport by kidney-
resident macrophages. Cell. 2016;166:991-1003.

6. Knauf F, Asplin JR, Granja |, et al. NALP3-mediated
inflammation is a principal cause of progressive renal
failure in oxalate nephropathy. Kidney Int. 2013;84:895-901.

7. He J, Cao Y, Zhu Q, et al. Renal macrophages monitor
and remove particles from urine to prevent tubule
obstruction. Immunity. 2024;57:106-123.e107.

8. Niess JH, Brand S, Gu X, et al. CX3CR1-mediated
dendritic cell access to the intestinal lumen and
bacterial clearance. Science. 2005;307:254-258.

9. Canela VH, Bowen WS, Ferreira RM, et al. A spatially
anchored transcriptomic atlas of the human kidney
papilla identifies significant immune injury in patients
with stone disease. Nat Commun. 2023;14:4140.

translational science

Identification of the gut microbial
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or ages, the transparency, smell, color, and
even taste of urine have been scrutinized
by physicians and laypeople willing to

understand disease and to make a diagnosis.
Some of these associations have stood the test
of time. The color of urine, in particular, is still
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