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Alpha-lipoic acid prevents kidney stones
in mouse model of rare genetic disease
Research at Buck Institute for Research on Aging leads to clinical trial for cystinuria at
UCSF
BUCK INSTITUTE FOR RESEARCH ON AGING
Alpha-lipoic acid, a dietary supplement widely available to consumers, prevented stone
formation in a mouse model of cystinuria, a rare inherited disease that causes recurrent
formation of painful and damaging kidney stones. The research, a collaboration between the
Buck Institute and the University of California, San Francisco (UCSF), has led to the initiation of
a clinical trial in patients suﬀering from the condition.
Publishing in Nature Medicine, researchers show that alpha-lipoic acid increased the solubility
of the cystine crystals that collected in the urinary tracts of the mice. Alpha-lipoic acid is an
anti-oxidant which naturally occurs in the body and in many foods. The supplement is
approved in Germany to treat nerve-related symptoms of diabetes; it is thought to help
prevent certain types of cell damage and is also used by consumers to treat degenerative eye
and cardiovascular diseases.
"The eﬀects were dramatic and unprecedented in this ﬁeld," said Pankaj Kapahi, PhD, a
professor at the Buck Institute and a senior co-author of the study, who noted that aﬀected
mice usually start developing cystine-laden kidney stones by three months of age. "We were
able to prevent stones from developing in young animals, and we signiﬁcantly slowed the
development of stones in animals that were already exhibiting the condition. We are excited
that these results are moving to a clinical trial."
Senior co-author Marshall Stoller, MD, heads the urinary stone division at UCSF's Department
of Urology and has had to perform repeat surgeries on patients with the disease. "These
patients are in desperate need of new options," he said, adding that most currently available
medications for cystinuria are decades old, not eﬃcacious and associated with side eﬀects.
Stoller said cystine stones don't respond well to extracorporeal shock wave therapy aimed at
breaking the stones into small pieces to allow for spontaneous stone passage, and that
dietary modiﬁcations have minimal impact on the disease. "The pain from passing kidney
stones is intense and is comparable to vaginal childbirth, and many of these patients have to
go through such an unanticipated episode every couple of months."
In addition to providing hope for patients suﬀering from cystinuria, the research also
uncovered a new role for alpha-lipoic acid. "Because it's an antioxidant, we thought the
supplement would promote cystine metabolism in the mice," said Tiﬀany Zee, PhD, a postdoc
in both the Kapahi lab and the Department of Urology at UCSF who led the research.
"Surprisingly, that was not the case. Instead, we found that the supplement increased the
solubility of the cystine stones, providing a new function for alpha-lipoic acid, one that should
be of interest to other researchers." Zee is now working on pinpointing the speciﬁc
metabolites and mechanisms by which alpha-lipoic acid solubilizes cystine. That work could
be daunting. "We estimate that there could be up to 100 metabolites that interact with cystine
in human urine and there are diﬀerences in the metabolic systems between mice and
humans," said Neelanjan Bose, PhD, a joint postdoc at the Buck Institute and the Department
of Urology at UCSF and a co-author of the paper. "Our goal is to ﬁnd the best way to exploit
the beneﬁts of alpha-lipoic acid, which means we need to drill down into the mechanisms
involved in its activity," Bose said.
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Stoller is currently recruiting cystinuria patients for a clinical trial which will run for three years
at UCSF. "While we have been able to improve surgical techniques for these patients over the
last three decades, it's time that we solve the problem of these stones forming in the ﬁrst
place, and thus eliminate the need for surgery," he said.
Even though researchers plan to test alpha-lipoic acid on other genetic models of kidney
stone disease, Stoller said it's not time for patients who have had "garden variety" kidney
stones to rely on alpha-lipoic acid to prevent stone recurrence. Those stones are primarily
composed of calcium; the supplement has not been tested in such animal models and may
not work against them.
###
Those interested in the clinical trial should call: 415 353 2433.
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Sruthi Damodar, David Hall, Monique N. O'Leary, Arvind Ramanathan and Arnold Kahn.
Additional collaborators from the Department of Urology at the University of California, San
Francisco, include David W. Killilea and Thomas Chi. Other collaborators include Jarcy Zee,
Arbor Research Collaborative for Health, Ann Arbor, MI; Jaspreet Parihar, Division of Urology,
Robert Wood Johnson Medical School, Rutgers University, New Brunswick, NJ; Min Yang, Jay
Tischﬁeld and Amrik Sahota, Department of Genetics and the Human Genetics Institute of
New Jersey, Rutgers University; and Roy R. Gerona, Department of Obstetrics, Gynecology and
Reproductive Sciences, University of California, San Francisco.
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About the Buck Institute for Research on Aging
The Buck Institute is the U.S.'s ﬁrst independent research organization devoted to
Geroscience - focused on the connection between normal aging and chronic disease. Based in
Novato, California, the Buck is dedicated to extending "healthspan," the healthy years of
human life, and does so by utilizing a unique interdisciplinary approach involving laboratories
studying the mechanisms of aging and others focused on speciﬁc diseases. Buck scientists
strive to discover new ways of detecting, preventing and treating age-related diseases such as
Alzheimer's and Parkinson's, cancer, cardiovascular disease, macular degeneration,
osteoporosis, diabetes and stroke. In their collaborative research, they are supported by the
most recent developments in genomics, proteomics, bioinformatics and stem cell
technologies. For more information: http://www.thebuck.org.
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