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Comparison of Changes in Glucose and Lipid Parameters Associated with
Three Types of Long-Distance Running
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Purpose: The purpose of this study was to evaluate biochemical markers of blood glucose and blood lipids
associated with extreme long-distance running races (marathon, 100 km, 308 km).

Methods: The participants were 45 middle-aged male runners: 15 corresponding to each distance. All participants
performed graded exercise tests before the races. Blood glucose, total cholesterol (TC), triglyceride (TG),
high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) levels were analyzed
by blood collection before and after the races to identify differences between the groups and before and after the
races.

Results: No differences were found in blood glucose levels before and after all races, as well as between the groups.
TC levels decreased only after the 308-km race, and this decrease was lower than the differences after the marathon
and 100-km races. TG levels decreased after all three races and were lower after the 100-km and 308-km races
than that after the marathon race. HDL-C levels showed no differences after the marathon race but increased after
the 100-km and 308-km races, with higher levels after the 308-km race than those after the marathon and 100-km
races. LDL-C levels increased after the marathon race, but decreased after the 308-km race, with lower levels after
the 308-km race than those after the marathon and 100-km races.

Conclusion: The 308-km race was associated with decreases in TC, TG, and LDL-C levels and an increase in HDL-C
levels, indicating that exercise time may have a positive effect on lipid metabolism rather than exercise intensity.
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Table 1. Subject characteristics

Factor Marathon race (n=15) 100-km race (n=15) 308-km race (n=15) p-value
Age (yr) 50.5+8.3 51.0+3.8 50.0+6.3 0.845
Height (cm) 167.0+4.8 169.3+3.9 167.945.7 0.434
Weight (kg) 62.1+£3.3 64.9+5.2 65.7+5.5 0.109
BMI (kg/m?) 22.2+0.9 22.6+1.7 23.3+1.3 0.084
Exercise history (yr) 12.2+£0.9 10.3+£6.8 10.8+£4.6 0.881
Values are presented as meanzstandard deviation.
BMI: body mass index.
Table 2. Hemodynamic and cardiorespiratory fitness in graded exercise test
Factor Marathon race (n=15) 100-km race (n=15) 308-km race (n=15) p-value
HRrest (beats/min) 62.5+8.9 60.6+8.9 59.6+9.8 0.692
HRmax (beats/min) 170.3+12.4 169.04+8.3 169.848.5 0.941
SBPrest (mm Hg) 127.2+£10.6 119.1+£12.8 117.5+11.8 0.067
DBPrest (mm Hg) 79.5+5.5 75.0+8.0 75.6+8.8 0.226
SBPmax (mm Hg) 220.5+24.4 232.0£30.0 213.8+21.7 0.163
DBPmax (mm Hg) 69.6+10.8 72.6+£18.3 73.5+£12.2 0.729
VOomax (ML/kg/min) 50.9+6.8 49.4+3.6 49.2+5.2 0.652

Values are presented as meanzstandard deviation.

HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure, VOomax, maximal oxygen consumption.
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Table 3. Changes in blood glucose and lipid battery according to long distance race

Factor Race Pre-race post-race
Glucose (mg/dL) Marathon (A) 100.3+£13.9 100.6+20.0
100 km (B) 100.5+£16.1 103.0£14.4
308 km (C) 101.7£17.0 103.2+13.5
TC (mg/dL) Marathon (A) 207.2+41.6 206.9+38.5
100 km (B) 199.6+27.9 199.2+35.4
308 km (C) 185.9+28.2 156.4+25.5+
TG (mg/dL) Marathon (A) 117.3+£48.0 89.7443.6%
100 km (B) 130.1+£48.2 47.44£25.2%
308 km (C) 136.4+48.7 35.6£17.4~*
HOL-C (mg/dL) Marathon (A) 66.8+13.1 67.8+£10.9
100 km (B) 60.6£15.0 67.0£13.6*
308 km (C) 56.6+11.1 68.2+14.3*
LOL-C (mg/dL) Marathon (A) 123.8+£32.3 130.1+£32.0+
100 km (B) 116.7+£24.8 123.8+£33.7
308 km (C) 113.8+£28.5 71.0£25.2*

Values are presented as meanzstandard deviation.

TC: total cholesterol, TG: triglyceride, HDL-C: high—-density

cholesterol.

*Significantly different from the pre-race at p<0.05.
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Fig. 1. Comparison of pre— and post-race glucose level
difference by distance.
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Fig. 2. Comparison of pre and post total cholesterol (TC)
level difference by distance. Long—-distance differences for
the before and after difference in TC are shown in mar-
athon (—0.2+10.2), 100 km (—0.4%1.1), and 308 km
(—29.5+14.6). *Significantly different from marathon at p<
0.05; TSignificantly different from 100 km at p<0.05.
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Fig. 3. Comparison of pre/post triglyceride (TG) level dif-
ference by distance. Long-distance differences for the
before and after difference in TGs are shown for marathon
(—27.6+46.6), 100 km (—82.7+40.2), and 308 km (—100.8+
46.4). *Significantly different from marathon at p<0.05.
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Fig. 4. Comparison of pre/post high—density lipoprotein
cholesterol (HDL-C) level difference by distance.
Long—distance differences for the before and after differ—
ence in HDL-C are shown for marathon (1.0£4.4), 100 km
(6.3+6.2), 308 km (11.5+9.4). *Significantly different from
marathon at p<0.05; TSignificantly different from 100 km
at p<0.05.
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0.05) (Fig. 5).
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Fig. 5. Comparison of pre/post low-density lipoprotein
cholesterol (LDL-C) level difference by distance. Long
distance differences for the before and after difference in
LDL-C are shown for marathon (6.24+7.3), 100 km
(7.1£17.3), 308 km (—29.8+10.8). *Significantly different
from marathon at p<0.05; TSignificantly different from 100
km at p<0.05.
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