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NEPHROLOGY
Martin Pollak, MD, Chief — The Division of Nephrology is committed to providing the best possible
patient care, educating the next generation of academic nephrologists, and moving the field of
nephrology forward through its clinical, translation and basic research efforts. We are committed
to providing leading-edge diagnosis and treatment for the entire spectrum of renal disease, with
expertise in chronic kidney disease, polycystic kidney disease, renal transplantation, hemodialysis
and peritoneal dialysis. We are dedicated to ensuring compassionate, high-quality care to patients
with end-stage renal disease.
We are committed to training nephrologists for
both academic careers and clinical practice. We
are dedicated to education on all levels of the
medical curriculum, teaching medical student,
residents and our own Nephrology fellows. Many graduates of our program
have gone on to become leaders in their
respective areas.
Our faculty members perform cuttingedge research in a wide variety of areas
related to renal physiology and kidney
disease. These activities encompass both
laboratory, translational and clinical investigations. The range of topics under
Martin Pollak, MD
investigation includes the pathophysiology and treatment of acute renal failure, the molecular mechanisms of cell injury and cell metabolism, regulation of ion transport and water
excretion, mechanisms of muscle wasting and
intracellular protein breakdown, preeclampsia,
glomerular pathology, vascular leak, diabetic
nephropathy, kidney fibrosis and the genetic
basis of kidney disease.

Highlights
Acute kidney injury (AKI) is a common and
morbid condition that compounds the mortality of sepsis and related critical illnesses. Recent
large clinical trials designed to optimize renal
outcomes in AKI have yielded disappointingly
equivocal results. With the rising societal burden of AKI and the lack of clinical advances,
there is an unprecedented need for discovery
of new disease-causing pathways that can be
manipulated to benefit AKI sufferers.
Dr. Samir Parikh’s laboratory has identified a
critical role for a molecular pathway, the Tie-2
signaling axis. In the septic kidney, Tie-2 function is markedly impaired. As a result, renal
blood vessels become leaky and inflamed with
sluggish blood flow. Restoration of Tie-2 function prevents AKI in experimental models of
sepsis. The ongoing clinical development of
therapies to enhance Tie-2 function may enable us to translate these findings for patients
afflicted with AKI.
Using complementary screening approaches,
we have identified a second pathway in the septic kidney that governs the ability of the kidney
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to generate the energy necessary to filter blood
and balance electrolytes throughout the body.
Its master regulator, PGC1-alpha, is a protein
that accelerates the production of mitochondria, the energy factory of cells. In septic AKI,
kidney levels of PGC1-alpha rapidly plummet. In

turn, this prevents the kidney from recovering
after a bout of sepsis. Pharmaceutical approaches to enhance the expression of PGC1-alpha or
its downstream targets may therefore shorten
or even prevent the often-prolonged course of
AKI in patients.

The healthy kidney contains abundant mitochondria, the energy powerhouses of the cell, visible here as elongated
tubes in left image. In acute kidney injury related to sepsis, these mitochondria become swollen, seen as clear circular structures in middle image. The activity of a critical mitochondrial enzyme, cytochrome c oxidase, is markedly
diminished in the septic kidney, evident in the right hand image as reduced brown staining in the upper right and
lower left of this low-power kidney photomicrograph. Courtesy of Samir Parikh, MD.
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