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Components of the Cardiac Autonomic Nervous
System
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Dear Editor,

I read with great interest the paper by Yilmaz et al. [1] entitled
‘Assessment of the Cardiac Autonomic Nervous System in Mercu-
ry-Exposed Individuals via Post-Exercise Heart Rate Recovery’.
They aimed to investigate cardiac autonomic function in mercury-
exposed individuals by exercise heart rate recovery. They demon-
strated lower heart rate recovery indices in the mercury-exposed
patients, implying that there was cardiac autonomic dysfunction
in these patients.

Cardiac autonomic dysfunction is an independent cardiovas-
cular risk factor and can be evaluated by noninvasive methods such
as heart rate variability, heart rate turbulence, or heart rate recov-
ery [2-4]. One of the best noninvasive approaches to assess car-
diac autonomic function is to analyze heart rate variability defined
as the oscillation of the interval between successive R waves on the
ECG between beats. Hence, heart rate variability provides numer-
ical data about the cardiac autonomic function [3]. Heart rate re-
covery is defined as the difference between maximum heart rate
and heart rate during the first minute of the recovery period after
treadmill stress testing. A difference <12 beats is considered an
abnormal response of the cardiac autonomic function [4]. Heart
rate turbulence is the measurement of turbulence onset and turbu-
lence slope according to an algorithm, and describes the return of
the heart rate to equilibrium after a premature ventricular contrac-
tion [1]. Impairments on heart rate variability, heart rate turbu-
lence, or heart rate recovery are associated with a greater risk of
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mortality [1-5]. However, these parameters of heart rate variabil-
ity, heart rate recovery, and heart rate turbulence stand for differ-
ent components of cardiac autonomic function. Heart rate vari-
ability represents the spontaneous activity of cardiac autonomic
function. Heart rate turbulence is used for evaluation of the spon-
taneous response of baroreflex receptor activity against stress.
Heart rate turbulence shows the recovery of parasympathetic to-
nus after maximal treadmill stress testing [2-5]. Piotrowicz et al.
[5] reported that 8-week physical training in patients with heart
failure changed the heart rate variability indices without signifi-
cantly altering the indices of heart rate recovery or heart rate tur-
bulence, indicating that various mechanisms affected the param-
eters of heart rate variability, heart rate recovery, and heart rate
turbulence.

I think the discussion of outcomes in the study by Yilmaz et al.
[1] might have been more useful if the authors had considered the
remarkable difference among heart rate variability, heart rate re-
covery, and heart rate turbulence measurements. Moreover, it
would have been more helpful to perform the study using the com-
bination of heart rate variability, heart rate recovery, and heart rate
turbulence for a clearer determination of the mechanism of im-
pairment of cardiac autonomic function in the mercury-exposed
individuals.
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Reply

Ugur Nadir Karakulak®, Omer Hinc Yilmaz®
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Dear Editor,

First, we would like to express our thanks for the valuable com-
ment on our report entitled ‘Assessment of the Cardiac Autonom-
ic Nervous System in Mercury-Exposed Individuals via Post-Exer-
cise Heart Rate Recovery’ [1]. As previously stated, the measure-
ment of cardiac autonomic functions with different methods will
provide more information when compared with the evaluation of
heart rate recovery (HRR) in individuals with mercury exposure.
In addition, autonomic functions can be evaluated not only with
HRR, heart rate variability (HRV), and heart rate turbulence
(HRT), but also with baroreflex sensitivity, signal averaged electro-
cardiogram, the tilt table test, and many other methods [2]. There
are many studies in the literature about the cardiac autonomic sys-
tem in individuals/workers with mercury exposure, but in most of
these studies HRV was used [3, 4]. However, we evaluated another
autonomic function, i.e. HRR, using an easy and simple method
that did not require complex equipment. Both HRV and HRT were
calculated from long-term Holter recordings and only specialized
computer software was needed. However, as the author men-
tioned, the application of different methods at the same time could
reveal a better relationship between mercury and the cardiac auto-
nomic system. I would like to thank the author again for his valu-
able and inspiring comments for future studies.

Assessment of Cardiac Autonomic
Function

Editor’s Note
Only U.N. Karakulak and O.H. Yilmaz are responsible for this
response.
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