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RETROSPECTIVE

Seymour J. Klebanoff: Discoverer of WBC killing
mechanisms
Henry Rosena, W. Conrad Lilesa, and Wesley C. Van Voorhisa,1

Seymour J. Klebanoff, MD, PhD, died peacefully on
August 31, 2016 at the age of 89. He began his
medical and scientific career at the University of
Toronto (Doctor of Medicine, 1951), where he coau-
thored his first paper, dealing with renal anatomy, in
1950 (1). Klebanoff proceeded to complete Doctor of
Philosophy studies in biochemistry at the University of
London (1954), followed by postdoctoral fellowships
at the University of Toronto and the Rockefeller Uni-
versity. Studies conducted at the Rockefeller, investi-
gating thyroid peroxidase and its role in iodinating
tyrosine to form thyroid hormones, attracted the at-
tention of the distinguished endocrinologist Robert H.
Williams, founding chair of the Department of Medi-
cine at the University of Washington. Klebanoff was
recruited to the University of Washington, where he
spent the remainder of his career, making many im-
portant scientific contributions and serving in key
leadership positions.

Among Klebanoff’s prominent scientific discover-
ies were descriptions of the microbicidal properties of
myeloperoxidase, a protein that accounts for 5% of
the dry weight of human neutrophilic phagocytes
but with previously uncertain function. Myeloperoxi-
dase catalyzes the hydrogen peroxide-mediated oxi-
dation of halides to potent microbicidal compounds.
Of these, the chloride derived product, HOCl, is the
most readily observed in the phagocytic compartment
of neutrophils. In his own words, spoken for a lay pub-
lication, Klebanoff said: “It’s as if the phagocytes at-
tract bacteria into an intracellular swimming pool and
then turn on a spigot of Clorox to kill them” (2). In
collaboration with Robert A. Clark in his laboratory,
Klebanoff and Clark published a thoroughly compre-
hensive monograph of neutrophil histology, pathophys-
iology, and function simply entitled, The Neutrophil:
Function and Clinical Disorders (3). For more than two
decades, this carefully referenced volume of more than
600 pages served as a key authoritative resource for
individuals interested in this aspect of innate immunity.

Klebanoff became a world leader in defining the
antimicrobial mechanisms of phagocytes and the role
of biological oxidants in the pathogenesis of diseases,
with studies ranging from very basic to clinically oriented

research. Dr. Klebanoff had continuous NIH funding
during his active career and was the recipient of an NIH
MERIT Award in 1988. His research led to the un-
derstanding of how white blood cells defend the body
against bacterial infections. In recognition of the impact
of more than 230 original publications and scholarly
reviews, he was inducted into the National Academy of
Sciences in 1987.

Other scientific recognitions include the Marie T.
Bonazinga Annual Research Award of the Leukocyte
Biology Society (1985), the Burroughs Wellcome Visiting
Professorship of the Royal Society of Medicine (London)
with receipt of GoldMedal (1989), election to the Institute
of Medicine (1992), the Alexander Fleming (formerly
Bristol) Award of the Infectious Diseases Society of
America (1993), the Bristol-Myers Squibb Award for
Distinguished Achievement in Infectious Disease Re-
search (1995), election to fellowship in the American
Academy of Arts and Sciences (1998), and receipt of the
Association of AmericanMedical CollegesAward for “Dis-
tinguished Research in the Biomedical Sciences” (2007).

As a leader at his home institution, Klebanoff
served many roles, including Director of the Research

Seymour J. Klebanoff. Image courtesy of the University of Washington School of
Medicine.
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Training Unit, Director of the Medical Scientists (MD–
PhD) Training Program, Associate Chair of the Depart-
ment of Medicine, and Acting Chair of Medicine
(1979–1980). His contribution of greatest duration
was as Head of the Division of Allergy and Infec-
tious Diseases from 1976 to 1994, heading a
group of internationally recognized clinicians and
investigators.

In addition to his achievements as a scientist and
administrative leader, Dr. Klebanoff’s kindness, good
humor, and incisive wit made him a much sought after
colleague and a superb role model for peers and train-
ees throughout his scientific community. His enthusi-
asm and zest for investigation and discovery served as
an inspiration for numerous young physician-scien-
tists. Klebanoff was a wonderful mentor for many in-
fectious disease experts that have become leaders in

their field across the globe. At a recognition event
at the time of his full retirement in 2012, trainees from
his laboratory included 15 full professors, a medical
school dean, 4 department chairs, 3 associate chairs,
6 division heads, a Howard Hughes Investigator, an-
other Member of the National Academy of Sciences,
and a Vice President for Clinical Research. Among
trainees who did not go on to careers in academia,
Klebanoff remains a valued mentor and a bright spot
in the development of their careers.

We ourselves have greatly benefitted from his
tutelage, warm support, and this shining example of
a modest individual of major achievements, in his
professional career and in his life. We will miss Dr.
Klebanoff greatly, but to paraphrase a colleague upon
hearing the news, “he had a long run and very good
innings indeed.”
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