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Abstract

Physical exercise is one of the most effective methods to
help prevent cardiovascular (CV) disease and to promote
CV health. Aerobic and anaerobic exercises are two types
of exercise that differ based on the intensity, interval and
types of muscle fibers incorporated. In this article, we aim
to further elaborate on these two categories of physical
exercise and to help decipher which provides the most
effective means of promoting CV health.

Key words: Cardiovascular; Exercise; Training; Aerobic;
Anaerobic
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Core tip: As the association between physical inactivity and
the increased risk of cardiovascular morbidity solidified,
further data and studies supported the advantages of
exercise on physical well-being. Anaerobic and aerobic
exercise have a favorable effect on lipid metabolism,
anaerobic exercises have been shown to have a positive
influence on the lipid profile.
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INTRODUCTION
More than 250000 yearly deaths in the United States are
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attributed to cardiovascular (CV) disease resulting from
a lack of physical activity. On the other hand, physical
inactivity is estimated to cause 30% of ischemic heart
disease™. The association between physical inactivity and
CV disease gained a foothold in the medical community
in 1996, when the American Heart Association (AHA)
published information advocating the benefit of physical
exercise in regards to improvements in hemodynamic,
hormonal, metabolic, neurological and respiratory fun-
ction®’. As the association between physical inactivity
and the increased risk of CV morbidity solidified, further
data and studies supported the advantages of exercise
on physical well-being. The 2010 recommendations by
the World Health Organization (WHO) provided activity
recommendations based on three different age groups:
Ages 5-17, 18-64, and > 64 years of age. In the age
group of 5-17 years, individuals should accrue at least
60 min of moderate activity daily. Those in the group
of 18-64 years should perform at least 150 min of
moderate activity or at least 75 min of vigorous activity
throughout the week. Finally, individuals above the age of
65 years are recommended similar length and intensity
exercise programs as the prior group, but with a focus on
activities to help enhance balance and to prevent falls™.

The inherent advantages of physical exercise stem
from an increase in the cardiac output and an enhance-
ment of the innate ability of muscles to extract and to
utilize oxygen from the blood. This benefit is further
compounded by the benefit physical exercise has on high-
density lipoprotein cholesterol (HDL-C)™, adipose tissue
distribution™, increased insulin sensitivity™, improved
cognitive function”’, enhanced response to psychosocial
stressors™, as well as determent of depression™. With the
benefit of physical exercise well established, the question
remains which type of exercise provides the most effective
and efficient means to help deter CV disease.

A recent meta-analysis published showed a decrease
in the risk of all CV outcomes and diabetes mellitus
incidence with increasing levels of physical activities!'”.
Another meta-analysis suggested that high level of
leisure time physical activity had a beneficial effect on
CV health by reducing the overall risk of incident CHD
and stroke among men and women by 20% to 30%,
while moderate level of occupational physical activity
might reduce 10% to 20% risk of CvD!"".

Furthermore, cardiac rehabilitation, which is physical
exercise based, is a promising field which showed a favor-
able outcome among patients with heart failure and post-
CVD events**?,

AEROBIC EXERCISE

The American College of Sports Medicine (ACSM) defines
aerobic exercise as any activity that uses large muscle
groups, can be maintained continuously and is rhythmic in
nature!”. As the name implies, muscle groups activated
by this type of exercise rely on aerobic metabolism to
extract energy in the form of adenosine triphosphate
(ATP) from amino acids, carbohydrates and fatty acids.
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Examples of aerobic exercise include cycling, dancing,
hiking, jogging/long distance running, swimming and
walking. These activities can best be accessed via the
aerobic capacity, which is defined by the ACSM as the
product of the capacity of the cardiorespiratory system to
supply oxygen and the capacity of the skeletal muscles
to utilize oxygen™. The criterion measure for aerobic
capacity is the peak oxygen consumption (VO2), which can
be measured either through graded exercise ergometry or
treadmill protocols with an oxygen consumption analyzer
or via mathematical formulas. The value of peak VO:z can
be appreciated by a study performed by Vaitkevicius et
af*!, in which the VOzmax was calculated along with other
dimensions, to condude that higher physical conditioning
status was directly correlated with reduced arterial
stiffness.

Various studies have been published that prove
the advantages of aerobic exercise in reversing and
preventing CV disease. In 2002, Wislgff et al*® were
the first to show the benefit of aerobic training in the
myocardium after an ischemic event. Their study was
performed on adult female Sprague-Dawley rats, which
were placed into groups categorized based on induced
myocardial infarctions (MI) with and without exercise and
controls with and without exercise. Their results showed
a 15% reduction in the left ventricle (LV) hypertrophy
post-infarction, as well as 12% and 20% decreases in
myocyte length and width, respectively, with aerobic
exercise. Furthermore, a 60% improvement was noted
in myocardial contractility in subjects with a MI who were
assigned to the training group, suggesting enhanced
myocardial Ca** sensitivity. They were able to conclude the
beneficial effects of aerobic training on cardiac remodeling
and myocardial contractility™®.

The effect of aerobic exercise were confirmed in human
subjects when Wislgff et al'”! published another study five
years later, which incorporated human subjects with post-
MI heart failure. Subjects were enrolled in aerobic interval
training (AIT), moderate continuous training (MCT) or a
control group. The AIT group showed a 46% increase
in peak VO2, which correlated with a 60% increase in
the maximal rate of Ca®* reuptake in the sarcoplasmic
reticulum in the skeletal muscles. Additionally, cardiac
remodeling was evident in humans, much like the rat
subjects in the previous study, as LV diameters declined
and LV volumes increased in both the diastolic and systolic
phases. Moreover, systolic function was noted to increase
by 35% in the AIT group'”, thereby further strengthening
the advantages of aerobic exercise.

Furthermore, aerobic exercise has been shown to
have a positive impact on other dimensions of CV heal-
th. Several studies have shown that aerobic exercise
improves the lipid profile, particularly increasing the
HDL-C'*®!. In an Australian study, aerobic exercise led
to a small but statistically significant reduction in total
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C)
and triglycerides (TG) ranging in a span of 0.08 mmol/L
to 0.10 mmol/L. They also showed an increase in HDL-C
with their aerobic exercise program of about 0.05 mmol/
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L™, Similar results have been documented in children
and adolescents, as well®”. In a meta-analysis conducted
by Kelley et al*", it was concluded that aerobic exercises
contributed to a statistically significant 9% increase in
HDL-C and an 11% decline in TG, but no statistically
significant changes in TC and LDL-C.

A positive correlation between biochemical signal
markers, such as endothelin-I (ET-1) and aerobic exercise
was recently speculated by several studies. Vascular
endothelial cells produce ET-1, which functions as a
vasoconstrictor'® and promoter of atherosclerosis'®®..
Maeda et al** were able to demonstrate a statistically
significant positive linear correlation of increasing age
with rising levels of ET-1. They were also able to exhibit
a visible reduction in ET-1 levels after a 3 mo aerobic
exercise regimen®",

While aerobic exercise appears to have some be-
neficial effects, its contribution is limited on frequency
and quantity. A very recent publication by a Danish group
was able to represent what they called a “U shaped
association” between aerobic exercise and mortality.
Their research quantified 1 to 2.4 h of exercise over 2 to
3 times per week as the optimal quantity and frequency
standard of aerobic exercise to promote improved health.
Interestingly, they quantified any amount above that
standard as being indifferent to the mortality risk, as that
of sedentary individuals®®'.

ANAEROBIC EXERCISE

Anaerobic exercise has been defined by the ACSM as
intense physical activity of very short duration, fueled by
the energy sources within the contracting muscles and
independent of the use of inhaled oxygen as an energy
sourcet™, Without the use of oxygen, our cells revert to
the formation of ATP via glycolysis and fermentation. This
process produces significantly less ATP than its aerobic
counterpart and leads to the build-up of lactic acid.
Exercises typically thought of as anaerobic consist of
fast twitch muscles and include sprinting, high-intensity
interval training (HIIT), power-lifting, etc. Sustained
anaerobic metabolism, in other words, anaerobic exercise,
causes a sustained increase in lactate and metabolic
acidosis and this transition point is referred to anaerobic
threshold (AT)?®®. AT can be directly measured via
frequent blood samples measuring the blood lactate level
during a graded-exercise regimen. Once the blood lactate
values are plotted, the point at which the curve makes a
sudden sharp incline represents the AT. Other methods
include portal lactate analyzers and mathematical
formulas involving heart rate (HR).

Similar to aerobic exercise, anaerobic exercise may
exert a potentially beneficial influence on the CV system.
In a Turkish study completed by Akseki Temiir et af*”,
the effects of anaerobic exercise were evaluated with
a member of the natriuretic peptide family, known as
C-type natriuretic peptide (CNP). CNP is synthesized
by the endothelium and offers a protective effect thr-
ough its effects on the vascular tone of blood vessels,

Raishidenge ~ WJC | www.wjgnet.com

136

as well as exerting antifibrotic and antiproliferative
properties. It produces a hyperpolarization effect on the
smooth muscle layer of blood vessels, which causes
vasodilatation'®. CNP has also been reported to exert
its nonproliferative effects on cardiac fibroblasts to
help prevent cardiac aging through LV fibrosis via the
cyclic guanosine monophosphate (cGMP) pathway'**.
In this study, twelve healthy young male subjects were
divided into two groups based on their previous history
of exercise. Once categorized into groups, the subjects
were asked to participate in a thirty second high intensity
exercise program, which encompassed the anaerobic
exercise factor. Blood samples were obtained from the
subjects before exercise and then one minute, five
minutes and thirty minutes after exercise and were
tested for the levels of aminoterminal proCNP (NT-
proCNP), a biologically inactive peptide of CNP. The
results showed a statistically significant increase of NT-
proCNP level in the five minute mark post-exercise in the
physically active group after anaerobic exercise.

Similar to aerobic exercise and their favorable effect
on lipid metabolism, anaerobic exercises have been
shown to have a positive influence on the lipid profile. A
small European study composed of 16 obese subjects
was able to show the increased benefits of an aerobic
workout followed by anaerobic training, as compared
to aerobic training alone. Subjects who underwent
core training with both aerobic and anaerobic exercises
showed a larger reduction in non-esterified fatty acids.
The same group was also found to have the greatest
reduction in their body mass index (BMI)**".,

There are speculations about disadvantages of such
an exercise program. One such shortcoming was brought
to light by an Iranian study published by Manshouri et
al®, which concluded that anaerobic training led to a
significant reduction in human growth hormone (HGH).
It has long been theorized that long-standing HGH
deficiencies can attribute to CV morbidity and mortality
through the development of premature arthrosclerosis.
HGH deficiency has been shown to result in higher BMI
and TG, lower concentrations of HDL-C, as well as the
development of hypertension (HTN)®?. Furthermore,
cardiac structure is affected in HGH deficient subjects,
as manifested by reduced LV posterior wall thickness,
smaller LV mass index and compromised LV ejection
fraction (LVEF)®?!. The exact mechanism of action for
such changes remains to be determined.

CONCLUSION

With the high incidence of CV disease worldwide, it is an
irrefutable notion that exercise helps deter CV morbidity
and mortality. Both aerobic and anaerobic exercises
have unique and collective positive correlations towards
improved CV health. Despite all the research, further
studies are still warranted to delve further into the
impact that both aerobic and anaerobic exercise may
have on human physiology to unequivocally determine
if there is superiority of one type of exercise over
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