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Peripheral arterial disease (PAD) manifests with a wide
range of symptoms, from mild claudication to critical
limb-threatening ischemia with tissue loss. Symptom
severity is often a direct result of the increased athero-
sclerotic vascular burden and diminished limb arterial
outflow. Current management paradigms ranges from
conservative medical optimization that relies on anti-
platelet and cholesterol lowering agents to invasive sur-
gical intervention using endovascular, open, or hybrid
approaches. However, this armamentarium is limited in
its ability to encourage angiogenesis, especially when tis-
sue loss has occurred. Contemporary attempts at
inducing angiogenesis in patients with PAD using gene
therapy have not yet been clinically efficacious."? Thus,
new therapeutic approaches to PAD are needed.

In a new JVS Vascular Science article, Tsuruoka et al®
found a unique role for an essential element, zinc. Zinc
encouraged angiogenesis and limb salvage in a murine
model of limb ischemia and improved surface perfusion
in patients with PAD requiring surgical intervention. Nor-
mally, zinc is implicated in cellular oxidative processes
and has not been linked to angiogenic properties in
the PAD population. In their study, the authors showed
that in diet-induced, zinc-deficient mice, the ischemic
wounds exhibited slower, less-efficient repair and
decreased angiogenesis compared with their wild-type
counterparts consuming normal chow. They subse-
quently studied patients who had undergone an index
surgical intervention for critical limb-threatening
ischemia and noted that those with increased serum
levels of zinc had better blood—tissue perfusion postop-
eratively, implying that zinc is essential to limb salvage.
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The concept of nutrition in the context of surgical out-
comes is not new.*® In general, well-nourished patients
have better outcomes postoperatively because their
intake matches the increased anabolic needs after sur-
gery. The importance of trace elements such as zinc to
complete nutrition has been shown by the requirement
for its inclusion in total parenteral nutrition formula-
tions.” In addition, it has been recognized that patients
with PAD taking certain antihypertensive medications
such as an angiotensin receptor blocker, thiazide,
angiotensin-converting enzyme inhibitor, or potassium-
sparing diuretics might develop a net negative zinc bal-
ance that could necessitate monitoring and nutritional
supplementation.® What is unknown, however, is the
role and mechanisms of trace elements, most of which
serve as co-factors for essential enzymatic processes, in
the management of PAD. Although much study has
been performed on copper and selenium in cardiovascu-
lar disease,”'® where they facilitate cell migration, prolif-
eration, neurogenesis, and atherosclerosis, none of
these has been studied in the context of PAD and
ischemic wound healing. Thus, the study by Tsuruoka
et al® is particularly apt to our specialty.

Inthe end, could their findings change the pre- and post-
operative treatment of patients with PAD? Potentially, yes;
however, more research is needed to expand the current
work. For one, detailed biochemical and immunologic
mechanistic studies are required to fully understand
zinc activity in angiogenesis. Additionally, better clinical
outcome studies are needed, such as trials examining
zinc supplementation for patients with PAD. Nevertheless,
the work begun by Tsuruoka et al® has provided a start to-
wards a basic scientific underpinning for the validity of
such research endeavors and potentially offers an alterna-
tive therapeutic strategy for a challenging disease.

The opinions or views expressed in this commentary are
those of the authors and do not necessarily reflect the opin-
ions or recommendations ofthe Journal of Vascular Surgery
Vascular Science or the Society for Vascular Surgery.
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