





Lipid profile of masters athletes in ice-skating
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Fig 1. Profiles of serum lipids in masters athletes.
BMI, body mass index; TG, triglyceride; LDL, low-density lipoprotein cholesterol; HDL, high-density lipoprotein cholesterol; Al, atherogenic index.
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Table2. Data of the subjects and the normal ratio of each marker.

BMI (kg/m?)
TG (mg/dL)
HDL (mg/dL)
LDL (mg/dL)
LDL/HDL

Al

BMI, body mass index; TG, triglyceride; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol;

Mean

23.4

119

61.3

121

2.08

2.5

data of the subjects (n = 76)

SD max
2.1 30.1
64.5 339
14.3 109
25 183
0.62 3.78
0.9 53

Al atherogenic index; SD, standard deviation.

min

18.1

34

33

47

0.72

09

median

97

61

76

2.02

2.5

Table3. p and r values of correlation among lipid markers.

BMI
TG
HDL
p value
LDL
LDL/HDL

Al

BMI
TG
r value HDL
LDL
LDL/HDL

Al

BMI, body mass index; TG, triglyceride; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol;

Al, atherogenic index.

BMI TG
— 0.003 *
0.003 * —
0.06 <0.001%
0.43 0.12
0.06 0.005*
0.03% <0.001%
— 0.31
0.31 —
0.18 0.52
0.02 0.13
0.18 0.29
0.22 0.57

HDL

0.06

<0.001%

0.22
<0.001%

<0.001%

0.18

0.52

0.09
0.72

0.83
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LDL

0.43

0.12

0.22

normal

range

<25
<150
= 40
< 140
=30

<40

<0.001%

<0.001%*

0.02

0.13

0.09

0.69

0.41

normal

number

64/76
58776
75176
64/76
71776

74776

LDL/HDL

0.06
0.005*
<0.001%*

<0.001%*

0.29
0.72

0.69

0.89

Glycative Stress Research

normal

ratio (%)

84.2
76.3
98.6
84.2
93.4

97.4

Al

0.03%*
<0.001%*
<0.001%*
<0.001%*

<0.001%

0.22
0.57
0.83
041

0.89
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Discussion

In this study, we examined the lipid profiles of masters
athletes in ice skating, a model of anti-aging research. The
subjects represented a population exclusively with nearly
uniform lifestyles. Since no study of such a limited population
has been reported to date, the present study is believed to be
of highly clinical significance as it provides relevant basic
data for significant research.

Reported studies using AAQOL revealed that masters
athletes in ice skating and those in field and track events had
less symptoms physically and mentally, and had favorable
lifestyle profiles”-*. Moreover, genetic and metabolic adaptive
pathways are known to be altered by exercise habit in masters
athletes '¥. AAQOL has been the simple and useful tool
for evaluating more than 50 physiological/psychological
symptoms. The limitation of AAQOL, however, would be
unable to cover all other clinical symptoms and problems.

In the anti-aging and sports medicine, people with daily
exercise habits are reported to have low BMI values and
appropriate HDL and TG concentrations ¥, Skating and
rowing have similarity for its strong powerful load and long-
time endurance exercise. A study on lipids in rowing athletes
(mean age: 64 years; 17 subjects) revealed that their LDL/
HDL ratios were lower than those of subjects at similar ages
and young rowing athletes, indicating that rowing was suitable
for health promotion . In addition, habitual rowing exercise
in the elderly did not influence arteriosclerosis .

No study on BMI or lipid profile data from a limited study
population as middle-aged and elderly masters athletes in ice
skating has thus far been reported; the present report is the
first such report. In the present study, the BMI value tended to
be lower than the normal range, whereas the ratio of subjects
with normal TG, HDL, LDL, LDL/HDL ratio, and Al values
was higher at 76-98% (Fig. 1, Table 2).

With regard to correlations between various combinations
of parameters, many significant correlations were found,
including the correlation between high HDL and low TG,
which was characteristic of masters athletes in ice skating
(Table 3). This appears to be related to the fact that the study
population consisted of subjects having a limited range of
conditions.

On the other hand, the correlation between BMI and
HDL or LDL/HDL ratio was found to have a p-value of 0.06,
which was slightly lower than the cutoff value for a significant
correlation (p < 0.05); this was attributable, in part, to the low
LDL/HDL ratio values in patients with extremely high HDL
values.

Persisting aerobic exercises do not always result in
increased HDL. In a review of 84 articles, including 58
randomized controlled trials (RCTs), studies were roughly
classified according to exercise conditions '”. That review
found significantly increased HDL at 3-25% incidences
(6/28 articles) and decreased TG at 18-25% (3/27 articles)
with moderate aerobic exercises, significantly increased
HDL at 2-21% (22/37 articles) and decreased TG at 2-20%
(12/35 articles) with intense aerobic exercises, decreased
LDL at 5-23% (9/23 articles) and decreased TG at 11-28%
(3/23 articles) with resistance exercises, and decreased LDL
at 4-34% (3/8 articles) and increased HDL at 3.5-23% (3/8
articles) with both aerobic and resistance exercises.

Separately, a review of 1833 subjects in 31 RCT reports
found that aerobic exercises produced a reduction of TG of
7.1 mg/dL and a rise of HDL of 1.9 mg/dL'®. A review of

46 articles, including 8 RCT articles and 3 articles on quasi-
experimental studies, suggests that the intensity and duration
of aerobic exercises may have a differential effect on HDL
increases '?). Changed ratio of HDL and TG levels are higher
in athletes than that in non-athletes *”’. The age-dependent
worsening of lipid profiles is observed in sedentary elderly
subjects, but the beneficial effects of motor activities on lipid
profile observed, recommending of physical exercises to
the elderly V. Moreover, in the masters athletes and normal
healthy subjects, persisting aerobic exercise (inspiration and
expiration) influence the changes of TG and HDL levels .

A practical demonstrative study reviewed 25 RCT
articles encompassing a period of 40 years, showing that the
HDL level began increasing at an exercise volume of 120
minutes/week, with a 1.4 mg/dL increment of HDL every 10
minutes *. We can apply these results to the data obtained in
the present study, with the data of average exercise volume of
60-90 minutes/day and = 3-4 days/week for masters athletes
in ice skating. The weekly exercise volume was calculated as
approximately 240-360 minutes, and the increase in HDL as
approximately 16-32 mg/dL. The present data seems to be in
agreement with the aforementioned result (Table 2).

A study conducted from the viewpoint of anti-aging
research showed that perceptions of the 5-year age competitive
categories influence the competitiveness in masters sports,
and it identified five mental factors (expectancy, motivation,
training, awareness of advantages, and physiological
capacity Y. It is hoped that further investigations will
be conducted to clarify not only lipid profiles, but also
associations with AAQOL findings, cardiopulmonary
function, exercise capacity, and other related factors.

Conclusion

Lipid profiles were examined in masters athletes in ice
skating, the model of anti-aging research. The observed BMI,
TG, HDL, LDL, LDL/HDL, and Al values were found to
often be within their respective normal ranges associated with
low glycation stress, and were attributable to exercise habits
over many years.
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