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Forum EDITORIAL

Risk Factors in Heart Disease: Therapeutic Interventions
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MANY INVESTIGATORS CONTINUE to labor assiduously
to elucidate the seemingly endless operant conditions
resulting in cardiovascular disease. In aggregate, this work
continues to categorize the complex sets of responses of
the cardiomyocyte to noxious stimuli. This Forum aims to
explore newer concepts and mechanisms contributing to heart
tissue injury as well as presenting potential therapeutic
strategies by highlighting the work of several laboratories
currently engaged in examining nontraditional risk factors
and potentially new directions in treatment. In particular,
many of the articles presented revolve around two increas-
ingly real threats to heart health from a population perspec-
tive: obesity and diabetes. These two conditions present
formidable problems not only in the developed world but also
globally (20). Addressing these threats requires a deep un-
derstanding of the socioeconomic, environmental, and bio-
logic causal factors along with extensive dissemination of data
and coordination of investigative activities across all relevant
domains.

The current epidemic and projected worldwide increase
in obesity-related disorders in the coming decades and, in
particular, the concomitant cardiovascular effects of insulin
resistance have attracted considerable interest in examining
how cardiovascular cells respond and, in some cases,
adapt to these conditions (5, 6, 14). The real-world impli-
cations of research into myocardial oxidative stress and
ischemia/reperfusion under altered fat and glucose me-
tabolism have attracted many investigators toward this
area. In particular, the interest in molecules that regulate
the catabolism of excess fat and glucose products appears
to be a productive if not clinically relevant endeavor. As
such, we have attempted to showcase some of these ideas
in this Forum.

Yi et al. (24), in an original article, describe resistance to the
cardioprotective effects of adiponectin in fat-induced diabe-
tes. Adiponectin, a polypeptide hormone that modulates a
number of metabolic processes related to fatty acid and glu-
cose regulation, has been shown to have significant myocar-
dial protective effects in nondiabetic animals (7). This
hormone, along with other adipokines, has recently received
considerable attention, as adipose tissue continues to be in-
creasingly identified as an endocrinologically active organ
(11). The predominant transcript in adipocytes, adiponectin,
is inversely correlated with the risk of developing cardio-
vascular disease and diabetes (12, 15, 17). This link is amply

reviewed in this Forum by Lau et al. (13). These articles further
enhance support for the central role played by this hormone in
reducing risk for diabetes-related cardiovascular disease.

It is well known that under certain abnormal conditions,
including diabetes, elevated levels of advanced glycation end-
products (AGEs) play a dominant role as proinflammatory
mediators by the production of reactive oxygen species (19).
The pathogenesis of diabetes-related AGE formation within
endothelial cells is of increasing interest given that cell’s in-
ability to modulate glucose intake resulting in the subsequent
development of vasculopathy (4). In another original article in
this Forum, Liu et al. (16) explore the effects of AGEs on en-
dothelial injury during ischemia/reperfusion and suggest
that the increased damage observed results from oxidative
stress and subsequent nitrative inactivation of Trx-1. Their
research proposes that interventions that can either attenuate
signaling or increase Trx-1 activity can potentially mitigate
myocardial injury in the diabetic patient.

In keeping with the theme of inflammatory conditions as-
sociated with obesity and diabetes, Otani (18) reviews the
current understanding of the role of oxidative stress in trig-
gering inflammatory cytokines in adipose tissue, which is
increasingly being recognized as a major contributing factor
in the vasculopathy and cardiac risk resulting from metabolic
syndrome. This syndrome, however, continues to be a source
of controversy as it is yet unclear whether the cluster of in-
dividual risk factors results in greater total cardiovascular risk
than the sum of its parts (10). Nonetheless, despite doubt re-
garding its value as a unique risk marker, the condition ap-
pears to be a target-rich source for investigations into the
inflammatory occurring at the crossroads of obesity and in-
sulin resistance.

The critical role of Toll-like receptors in myocardial in-
flammation is discussed in individual articles by investigators
from distinct laboratories (2, 8). Ha et al. (8), for example,
review the relationship between these receptors and other
intracellular signaling pathways during ischemia/reperfu-
sion. In addition, they discuss the role they play in the gen-
eration of important innate inflammatory responses by
cardiac myocytes, including the generation of cytokines and
chemokines. This review is complemented by that of Avlas
et al. (2), which outlines how these receptors on cardiac cells
react to immunological triggers supporting their central role
in various disease states, including the cardiac depression
seen during sepsis.
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The original article by Adluri et al. (1) documented that
disruption of hypoxia-inducible factor-prolyl hydroxylase-1
leads to cardioprotection by stabilization of hypoxia-
inducible factor-1« followed by increased mRNA expression
of proangiogenic and antiapoptotic molecules in the ische-
mic/reperfused myocardium. Again, the cardioprotective
effects of Heme oxygenase-1 (HO-1), a stress response protein
that provides antioxidant and anti-inflammatory activity, are
extensively surveyed by Wu et al. (23). The article examines
HO-1 from a variety of different perspectives, including the
development of atherosclerosis, plaque stability, arterial in-
jury, and repair, along with other clinically relevant condi-
tions, including diabetes and angiogenesis. HO-1, a member
of the HO family, appears to be an important component in
the body’s protection against oxidative stress. Its ubiquity and
pivotal role in cardiovascular homeostasis makes its modes of
action an important object of study with potential implica-
tions in the treatment of disease.

Elevated levels of homocystein in plasma have long been
known to result in an increased risk for cardiovascular dis-
ease. In a review by Steed and Tyagi (21), the mechanisms of
cardiovascular remodeling in hyperhomocysteinemia are
described. They report on studies in their laboratory and
others describing the complex nature of increased oxidative/
nitrative oxidation of matrix metalloproteinase activity re-
sulting in loss of elastic compliance and the significant vas-
cular remodeling often found in this condition.

Two additional articles explore the potential therapeutic
application of stem cells in myocardial repair. Han and Yoon
(9) review current techniques for generating pluripotent stem
cells resulting from reprogrammed somatic cells as well as
their enormous potential in the field of regenerative medicine
and other therapeutic applications. Additionally, Zuba-
Surma and colleagues (25) examine the characteristics and
potential use of very small embryonic stem cells that are ca-
pable of producing cellular derivatives from all three germ
layers, including their ability to differentiate into various car-
diovascular cells and to secrete several cardioprotective factors.

Alterations in the function of the ryanodine receptor, the
major cellular mediator of calcium-induced calcium release,
can result in critical dysregulation of physiologic processes
with profound clinical manifestations, including atrial and
ventricular arrhythmias (26). Turan and Vassort (22) review
the impact of diabetes on the capacity of this receptor to
regulate calcium transport in the myocardium. The article
provides an excellent summary of recent findings regarding
the redox regulation of calcium transport systems in the heart
both in health and disease.

Finally, the contribution of ionizing radiation to cardio-
vascular disease is explored by Baker and his colleagues (3),
who present evidence of this association even at low levels of
exposure. Not often included on the list of cardiovascular risk
factors, the prevalence of radiation, both as a result of back-
ground exposure as well as that incurred through the
healthcare system, should be of considerable concern. Bio-
medical research into the underlying mechanisms of radia-
tion-induced cardiac injury and repair should be a focus of
increased inquiry—particularly, in light of potentially new
sources of threats such as worldwide terrorism and exposure
to cosmic radiation during long-duration spaceflight.

It is hoped that this Forum generates substantial interest in
these novel concepts and that promising new technologies
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emerge as a result. The increasingly obvious complexity in the
biology of cardiovascular responses to injury and the many
causative conditions involved creates a compelling reason to
periodically review and disseminate fresh ideas such as these in
the hope that other investigators can increasingly contribute to
an enhanced mechanistic understanding and thereby generating
innovative solutions in the future.
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