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KIDNEYS HAVE AN INNATE CLOCK THAT AFFECTS
MANY METABOLIC PROCESSES IN THE BODY
Highlights
• Daily fluctuations caused by the kidney’s circadian clock have an important effect
on the levels of various amino acids, lipids, and other components of blood in the
body.
• In individuals who take medications, the kidney’s circadian clock controls drug
elimination from the body and therefore can influence the duration of a drug’s
action and the effectiveness of the therapy.
Circadian clocks help cells, tissues, organs, and whole organisms follow daily rhythms based on
light-dark cycles.

Washington, DC (April 7, 2016) — An internal clock within the kidneys plays an
important role in maintaining balance within the body, according to a study appearing in
an upcoming issue of the Journal of the American Society of Nephrology (JASN).
Many of the body’s processes follow a natural daily rhythm or circadian clock that is
based on regular light-dark cycles as the earth rotates. Dmitri Firsov, PhD, Natsuko
Tokonami, PhD (University of Lausanne, in Switzerland) and their colleagues have now
demonstrated that the kidney possesses such an intrinsic circadian clock that regulates
and coordinates a variety of the organ’s functions. “Since urine formation and excretion
by the kidney is one of the most easily detectable rhythmic processes (we are forming
and excreting much more urine during the day), we hypothesized that at least a part of
this rhythmicity is dependent on the circadian clock mechanism,” said Dr. Tokonami.
By blocking kidney cells’ expression of a gene that is critically involved in the circadian
clock system, the team found that the clock is responsible for the temporal adaptation of
kidney function to the light and dark phases of the day that correspond to activity and
rest. Such adaptations have an important effect on the levels of various amino acids,
lipids, and other components of blood in the body. Furthermore, in individuals who take
medications, the kidney’s circadian clock controls the process of drug elimination from the
body and therefore can influence the duration of a drug’s action and the effectiveness of
the therapy.

“We’ve shown that the circadian clock in the kidney plays an important role in different
metabolic and homeostatic processes at both the intra-renal and systemic levels and is
involved in drug disposition,” said Dr. Firsov.
Disclosures: The authors reported no financial disclosures.
The article, entitled “Nephron-Specific Deletion of Circadian Clock Gene Bmal1 Alters the
Plasma and Renal Metabolome and Impairs Drug Disposition,” will appear online at
http://jasn.asnjournals.org/ on April 7, 2016, doi: 10.1681/ASN.2015091055.
The content of this article does not reflect the views or opinions of The American Society of
Nephrology (ASN). Responsibility for the information and views expressed therein lies entirely with
the author(s). ASN does not offer medical advice. All content in ASN publications is for
informational purposes only, and is not intended to cover all possible uses, directions, precautions,
drug interactions, or adverse effects. This content should not be used during a medical emergency
or for the diagnosis or treatment of any medical condition. Please consult your doctor or other
qualified health care provider if you have any questions about a medical condition, or before taking
any drug, changing your diet or commencing or discontinuing any course of treatment. Do not
ignore or delay obtaining professional medical advice because of information accessed through
ASN. Call 911 or your doctor for all medical emergencies.
Founded in 1966, and with nearly 16,000 members, the American Society of Nephrology (ASN)
leads the fight against kidney disease by educating health professionals, sharing new knowledge,
advancing research, and advocating the highest quality care for patients.
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