
catalase activity in myocardial of exercised animals are in accordance
with the study published by Hong and Johnson [15]. The authors also
observed an increase in cardiac activity of SOD in exercised animals,
but activity of CAT remained unchanged [15]. It is important to note
that, although studies indicate that antioxidants improve heartmuscle
function, its adaptation to the antioxidant system depends on tissue
analyzed and type, intensity and duration of exercise [16].

Western blotting analysis showed that SOD and Catalase protein
levels were similar among the groups in both tissues (Fig. 1P). In
myocardial tissue, GPx protein expression was reduced by about 70%
in obese animals, when compared to the lean group; however,
exercise restored the GPx expression in myocardial tissue of obese
animals (Fig. 1P). GPx expression was similar in aortas of both groups
(Fig. 1P). These findings showed that the effects of exercise on the
myocardium and aorta of obese rats appear to occur at the level of
enzyme activity rather than the protein levels.

Since the deficiency of antioxidant response is associated with
vulnerability of the myocardial infarction and ischemia–reperfusion
injury [6,8], we sought to determine whether antioxidant effects of
exercise could increase the survival during experimental infarction in
obese animals. Thus, 48 h after the last session of exercise, lean, obese
and exercised obese rats were submitted to infarction by using
subcutaneous injection of isoproterenol hydrochloride (60 mg/kg)
(n=10 animals per group). We observed that obese group presented
high levels of mortality (pb0.001), when comparedwith lean rats. Only
one obese animal survived after experimental infarction. Interestingly,
exercise increased the rate of survival of infarcted animals, when
compared to the obese group at rest (Fig. 1Q).

The increase in survival rate in exercised animals after the
experimental infarction occurred, at least in part, due to the
modulation of the antioxidant system, though we cannot exclude
the possibility that other factors, such as anti-inflammatory action,
structural and functional myocardial and vascular adaptation could be
associated with this phenomenon.

Collectively, exercise training resulted in low formation of super-
oxide anion and minor damage to lipids and proteins, probably due to
increased activity of SOD and GPx. Furthermore, the reduction in
percentage of death in obese rats may be related to lower levels of
oxidative stress, as a cardioprotective mechanism.
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To the Editor:

The QT interval provides an indirect estimation of the duration
of the electrical systole. Abnormal short and long QT intervals are
associated with increased risk of syncope and sudden death [1].
Also, an increasing number of noncardiac drugs have the potential
for serious proarrhythmic effects related to QT prolongation. Thus,
health care professionals in all fields of medicine, ranging from
pediatrics to neurology, can encounter patients with abnormal QT
duration.

Because of its inverse relationship to heart rate, the QT interval
should be corrected for heart rate. Many correction formulas haveE-mail address: mcobosg@hotmail.com.
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been proposed, but the one developed by Bazett [2], is the most used
in practice:

QTc = QT =
ffiffiffiffiffiffiffi

RR
p

:

The reliability of the measurement of the QTc by the ECGmachines
is questionable, and should be supplemented by manual overreading.
Thus, it seems mandatory that every physician should be able to
measure the QTc when reading an ECG.

However, various studies have shown that most physicians,
including cardiologists and even arrhythmia experts, fail at this
basic task [3,4]. This lack of competence when estimating the QTc is
partially related to the complexity of the Bazett formula, requiring the
resolution of a square root.

Thus, I have devised a graphic method for the estimation of the QTc
interval, and I have compared this method with the standard Bazett
procedure.

QTc interval is obtained graphically in two steps. First, we build the
square root of the RR interval using the classical Descartes' construc-
tion [5]. Then, we evaluate QT/√ RR applying the properties of similar
triangles.

As shown in Fig. 1, we draw two perpendicular green lines
(vertical and horizontal) intersecting at point O (the beginning of the
QRS complex). Then, wemark point A in the beginning of the previous
QRS, and point B, to the right at a distance of 1 s from point O.

Now, we construct the rectangular triangle ABC with vertex C
on the vertical line. This can be easily done using a sheet of
paper as shown in the figure. The distance OC so obtained measures
ffiffiffiffiffiffiffi

RR
p

.
Finally, we draw the oblique blue line AC, and erect a vertical line

through the end of the QT. The segment of this vertical line intersected
between the horizontal and the oblique line equals QT/

ffiffiffiffiffiffiffi

RR
p

and can
be measured.

I assessed the geometric method performance compared to the
Bazett one, in a sample of 20 standard ECG tracings (25 mm/s paper
speed, 10 mm/mV amplitude).

Fig. 1. Graphical construction of the QTc.
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Fig. 2. Comparison between geometric and standard measurements. A: The Bland–
Altman plot indicates a good concordance between the methods, with a negligible bias
(mean difference−0.7, 95% limits of agreement−13.6 to 12.3). B: The Passing–Bablok
analysis shows a regression line, (slope 1.05, 95% CI 0.93 to 1.18, Intercept −20.53, 95%
CI −67.65 to 25.81), not significantly different from the identity line, supporting the
good agreement between the methods.
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In each ECG, I constructed the QTc segment using the newmethod,
and measured the QTc to the nearest 20 ms.

I also estimated the QTc interval in the standard way, bymeasuring
the QT and RR intervals to the nearest 20 ms, and calculating the QTc
according to the Bazett formula using a pocket calculator.

As can be seen in Fig. 2, showing the Bland–Altman and Passing–
Bablok statistics, a very good agreement was found between both
methods.

Thus, the new method allows the accurate estimation of the QTc
interval and, obviously, it can be used without the necessity of a
calculator or especial QT rulers. Additionally, by building the QTc
interval graphically, the physician gains a sound appreciation on the
dependence of the QTc on the QTand the RR intervals. The QTc interval
is no longer an abstract number given by the calculator, but a real
geometric entity constructed and measured on the electrocardio-
graphic tracing.

In summary, I propose an accurate, new method for the
estimation of the QTc. It is hoped that its graphical nature could
improve the physician's familiarity with this pivotal electrocardio-
graphic topic.

I wish to acknowledge Beatriz Cobos del Álamo and Miguel María
Cobos del Álamo for the geometrical advice. I also thank Paloma del

Álamo for her help with some aspects on the English language, and Dr.
Fernando Alfonso for critically reading the manuscript. The use of
color in the text and illustrations was inspired by the magnificent
edition of the Elements of Euclid by Robert Byrne [6]. Publication of
this article was made possible through the collaboration of Fundación
Interhospitalaria para la Investigación Cardiovascular (FIC).
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We read the article by Bahloul et al. [1] with great interest. In
this review the mechanisms underlying the scorpion envenomation-
induced pulmonary edema and manifestations have been described.
The authors have attributed pulmonary edema to the cardiogenic
mechanisms like hemodynamic alterations resulting from acute left
ventricular failure. The explanations revolve around increased vascular
pressure leading to endothelial damage and protein rich fluid
accumulation in the interstitium. Endothelial damage produces acute
lung injury and inflammation hence, cannot be a passive phenomenon
to produce pulmonary edema. In addition to inflammatory mediators
there are other non-cardiogenic factors that may be responsible for
pulmonary edema after envenomation as shown in Fig. 1.

It has been shown that scorpion venom produces acute inflamma-
tory responses in various organs and leads to multi-system failure and

death [2]. The involvement of kinins in venom-induced pulmonary
edema and cardio-respiratory abnormalities has been shown in our
studies with rats and elsewhere [3,4]. Aprotinin (kinin synthase
inhibitor) pre-treatment increased the survival time of the envenomed
animals, reversed the cardiac changes and blocked the pulmonary
edema [4]. In our earlier reports, the pulmonary edema induced by
scorpionvenomhasbeen schematically explainedby the involvementof
kinin mediated NO–guanylate cyclase–cGMP pathway, activating
chloride channels to increase the interstitialfluid volume [5]. In addition
to kinins, involvement of prostaglandins, PAF and histamine has also
been reported [6–9]. Further, a pulmonary edema inducing toxin (PoTx)

⁎ Corresponding author. Tel.: +91 542 2369069; fax: +91 542 2367568.
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Fig. 1. Schematic showing the mechanisms involved for mediating the scorpion venom-
induced pulmonary edema. Minus sign in parenthesis (−) represents decrease.
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