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Abstract

Background: There are accumulated evidences that plasma
concentration of homocysteine (Hcy), platelet (plt) and fibrinogen
(Fib) is a prognostic factor for cardiovascular morbidity and mortality.

The aim of the present study was to investigate the influence
of a bout of incremental exercise during morning and evening on
hey, fib, and plt.

Methods: 15 healthy trained women (age: 18-25 years, BMI: 21
+ 2.35) participated in the study voluntarily and performed maximal
incremental Bruce exercise test in morning (8 am) and evening (10
pm) during two separate days. Blood samples were taken before
and after every exercise test session. Statistical method of repeated
measures was used for analysis of data.

Results: Finding of study indicated a significant increase in Hcy
after the exercise in the evening compared to morning (P=0.015).
There were no significant difference in fib and plt during morning
and evening before and after exercise and hcy before exercise
during morning and evening (P>0.05).

Conclusion: According to hcy increase after evening compared
to morning exercise we can recommend evening as more proper
time for exercise than morning.
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Background

Although physical exercise is recommended for prevention
of cardiac disease ,there are discrepancies regarding the safety or
priority of morning or evening exercise in this regard [1]. Some
studies indicate that acute ischemic events show a circadian rhythm
which correlate with increased activity of the sympathetic nervous
system and increased platelet aggregation during early morning [2,3].
Elevation of plasma catecholamine following sympathetic nervous
system activation can result in increased platelet aggregation (possibly
by activating platelet o, -adrenergic receptors) [4]. Some studies
revealed that acute vigorous physical activity or exercise may trigger
coronary syndrome and induce thrombogenesis [5]. So interaction
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of circadian rhythm and exercise in cardiac events is very important.
Abnormalities in endogenous coagulation and fibrinolysis may
contribute in increasing the risk of an acute cardiovascular event [6].

Hcy is a non-essential sulfur-containing amino acid methionine
[7]. Hey impairs nitric oxide production and is implicated in the
generation of oxidized species leading to endothelial dysfunction
and platelet activation [8,9]. It has been implicated as a significant
contributor in mortality [10,11]. Since elevated Hcy levels can
frequently be found in elderly persons, its measurement is generally
recommended to this age group [12]. While, recent studies
demonstrated that high Hcy can also be observed in young people
[13,14]. More recently, plasma Hcy levels were also shown to have
circadian rhythm in humans with an evening peak and a morning
fall [3]. Little information is available on the effect of exercise on Hcy.
Although a few studies on endurance trained men and untrained
young women have shown that a single bout of intensive exercise
acutely increased Hcy [15].

Fib represents a major step in platelets aggregations [16]. Fib
is also the main substrate for coagulation cascade and forms a
polymerized fibrin clot. Platelet-dependent thromboembolism is an
important mechanism of arterial thrombosis and the basic role of
platelets in thrombosis is now highly accepted [17]. Its role in the
arterial thrombosis is focused on adhesive properties and ability to
respond to stimuli with quick activation and finally aggregation [18].
Some researchers have indicated increasing of fib and decreasing
of plt following acute single boat of high intensity exercise [19-21].
While acrophases of fib and plt in circadian rhythm has been reported
in afternoon and evening no study was found related to influence of
exercise during morning and evening on fib, plt and hcy [22]. So the
purpose of present study was evaluating influence of acute morning
and evening incremental exercise on fib, plt and homocystein.

Objectives

Because the number of studies related to circadian rhythm of
homocystein were, however, too small to provide conclusive evidence
for effect of acute exercise on Hcy. So the aims of this study were
to investigate the influence of acute incremental exercise during
morning and evening on Hcy, Fib, and plt. We also investigated if the
time (i.e., morning or evening) had a different effect on the resultant
plasma Hcy, fib and plt concentration during rest or as a result of
exercise.

Patients and Methods

Subjects of study included 15 healthy trained women (age: 18-
25 years, BMI: 21 + 2.35) who participated in this study voluntarily.
They were qualified for general and cardiovascular health status by a
physician and signed informed consent.

Subjects performed maximal incremental Bruce test on treadmill
during morning (8- 8:30 a. m) and evening (9-9:30 p.m) during 2
separate days (48 hours as rest). Venous blood samples were taken
before and immediately after every exercise sessions. Blood specimens
were kept on ice for 20 min. After clotting, serum was separated
immediately from the blood cells by centrifugation, transported on
ice to the laboratory and then stored at -20°C until analysis. Hcy was
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assessed by fluorescence detection (immunodiagnostic, Blenheim,
Germany).

Fibrinogen was assessed by the time titration method using the
ST-4 coagulation instrument (Zymutest Fibrinogen, ELISA, Hyphen
Biomed, Neuville sur Oise, France). Platelets were counted by Act-
Diff-Coulter Electronics, Krefeld, Germany.

Spss (version 16) was used for data analysis. Statistical method of
repeated measure was used to compare variables during morning and
evening, before and after exercise sessions.

Results

Findings of study revealed a significant increase in serum Hcy
after the exercise in the evening compared to morning (P=0.015). Hey
concentration increased after every exercise sessions in the morning
and evening (Table 1), although this increase was statistically
significant in the evening ( P=0.05) but not in the morning (P>0.05). .

Platelet increased after every exercise sessions and in the evening
compared to morning (Table 1), but these differences were not
significant statistically (P>0.05). Fibrinogen fluctuations during
morning and evening and after every exercise sessions were not
statically significant (P>0.05).

Discussion

Findings of study indicated that hct increased significantly
after exercise in the evening compared to exercise in the morning.
Although, hct increases after morning or evening exercise compared
to before exercise were not statistically significant.

Available literature indicates that exercise intensity can be
important effective factor on hct fluctuations. Konig et al. (2003)
indicated that intense acute exercise increased plasma Hcy level in
young healthy men [23]. Wright et al. (1998) indicated that moderate
average intensity exercises will not probably increase plasma Hcy
level [24]. Hermann et al. (2003) found that endurance exercise can
cause a significant increase in plasma Hcy which fluctuate as a result
of different duration and intensity of exercise [15]. In the present
study, subjects performed Bruce exercise testing until exhaustion,
but, probably, its duration was not enough to induce significant hcy
increase after exercise. However, hcy increase after evening exercise
was significantly higher than morning exercise, although there was

Table 1: Homocystein , Fibrinogen and Platelet before and after exercise during
morning and evening.

Variable Mean + SD
Homocystein (um/lit) Morning Pre exercise 10.09 + 4.30
Post exercise  11.60 = 3.19
Evening Pre exercise 11.45 £7.33
Post exercise  15.93 + 4.79* ©
Platelet (number/1000ul) Morning Pre exercise 176.50 £54.35
Post exercise  179.90 + 50.08
Evening Pre exercise 177.00 £53.09
Post exercise  182.70 + 51.76
Morning Pre exercise 228.00 +49.60
. Post exercise  260.90+ 62.20
Fibrinogen (mg/dL) Evening Pre exercise 228.80 +42.92

Post exercise  234.20+ 94.54

*significant difference between morning and evening fluctuations
Osignificant difference between pre and post exercise
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no significant difference between pre exercise morning and evening
hey. Lavie and Lavie (2004) reported that there was a daily rhythm in
plasma concentration of Hcy which was independent of sleep-wake
and food consumption [25]. Hcy peak was reported around 22.00
to 24.00. but because the most usual training time was at evening
about 19.00 to 21.00 , blood samples were taken at about 21.00 (+
half an hour) and this may resulted in no significant difference in hcy
between morning and evening.

The metabolism of Hcy is performed by two major pathways,
remethylation into methionine and transsulfuration to cystationine
[26]. In remethylation process, Hcy gains a methyl group from N-5-
methyltetrahydrofolate or from betaine and make methionine. In
the transsulforation pathway, Hcy condenses with serine and make
cystationine in an irreversible reaction catalyzed by the pyridoxal-5’-
phos phate (PLP)-containing enzyme, cystationine beta syntheses.
The underlying mechanism responsible for the daily rhythm in
plasma Hcy is not clear yet and most probably, it is related to the
balance between its rates of production and clearance. A high Hcy
concentration could be due to a high rate of production, a decreased
rate of trans sulforation, remethylation to methionine, or combination
of these processes Lavie and Lavie [25]. However, according to
findings of present study we can conclude that interaction of exercise
and time of day effects probably have elevated production of hcy
compared to its elimination.

The catecholamines including epinephrine and norepinephrine
have indicated circadian rhythm and are potent vasoactive hormones
that contribute to vasoconstriction, endothelial function and platelet
activation [27] .

According to findings of present study platelet and fibrinogen
did not change significantly after incremental exercise to exhaustion
during morning and evening. Some studies confirm our findings
and indicate no significant influence of exercise on fibrinogen [28]
and platelet count [29,30], but some studies indicate increasing of
fibrinogen [31,32] and increasing of platelet count [33-37] after acute
exercise. Differences in exercise intensity, mode, duration and day
time of exercise, fitness level, sex and health condition of subjects
may have caused controversies in research findings. Lippi et al (2008)
found that baseline cortisol levels in the morning might predict
higher fibrinogen in the general population [38]. Cortisol increasing
as a result of exercise may conflict with its circadian rhythm and have
affected our findings; Small number of subjects is a limitation of this
study and may affected our findings. So, further studies are required
for more clarification.

In general, according to findings of his study, evening post
exercise increased Hcy concentrations which may be associated with
increased cardiovascular risks of sport participation during evening.
However more research is required for better clarification. These
findings may have implications for the health of sport men/ women.
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