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This study was conducted to investigate the electrolyte metabolic responses to a 100 km
ultra-marathon in 22 male amateur runners. Their average age was 50.91+4.77 years old and
their VO,max value was 48.19+6.43 mL/kg/min. The participants completed the race with a mean
finishing time of 205.55+19.61 minute. Electrolyte parameters based on blood tests including
calcium, inorganic phosphorus, magnesium, sodium, potassium, chloride, total carbon dioxide,
anion gap, plasma volume change and osmolality were measured pre-race, at 50 km, and at 100
km (post-race). Only slight changes in sodium level with no cases of hypernatremia or

hyponatremia were observed. Additionally, all the electrolyte parameters changes were within the
normal range and plasma volumes were unchanged. Overall, amateur marathon runners are not at
risk to develop clinically significant electrolyte or osmolality changes during a 100 km

ultra-marathon.
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Table 1. Subject characteristics (N=22)
Variable Mean+SD

Age (year) 50.91%4.77

Height (cm) 168.74+4.30

Weight (kg) 66.55+6.39

Body mass index (kg/m?) 23.35%1.79

Resting heart rate (bpm) 64.32+9.26

167.18+£11.23
121.00+10.04

Maximal heart rate (bpm)
Resting SBP (mmHg)

Resting DBP (mmHg) 72.95+8.57
Maximal SBP (mmHg) 247.73+16.89
Maximal DBP (mmHg) 68.55+13.69
VO,max (mL/kg/min) 48.19+6.43

Race time (min) 829.64+89.31
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SR Mot

100 km &E} ofehE 7 170 SR IRy s 7] A
(14.33+0.84 g/dL)Et} 50 km (14.74+0.97 g/dL)2} 100 km
(14.63£0.99 g/dL)ellA ZH2F 213t Z7He B3 01 K(p=0.002),
YuIEIYEE 7] A(42.25+£2.30%)F B3] 50 km
(42.81£2.45%)2}F 100 km (42.38%2.66%)114 *}o]7} $12ict.
EoH EAFE 50 km (-3.75+4.37%)%F 100 km (-2.05 £6.20%)
oA F-2J8k sk} Sl A S = UERGTH Table 2).

Table 2. Changes in Hb, Hct, plasma volume during the 100 km
ultra-marathon

Variable Pre-race 50 km 100 km 0
Hemoglobin 14.33+£0.84 14.74x0.97* 14.63£0.99* 0.002
(g/db)

Hematocrit (%) 42.25+2.30 42.81+2.45 42.38+2.66 0.141
Plasma volume -3.75%4.37 -2.05£6.20 0.101
change (%)

Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood
pressure.

Calculated by repeated measured ANOVA and bonferroni test.
*Significantly different from pre-race at p<0.05.
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146 1
144 A
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132

*t

Nat* (mEq/L)

Pre—race 50 km 100 km
Fig. 1. Changes in sodium concentration during the 100 km
ultra-marathon. *Significantly different from pre-race at p<0.05.

TSignificantly different from 50 km at p<0.05.

7] H(4.094£0.19 mEq/LE} 50 km (4.42+0.35 mEq/L)%}
100 km (4.33+0.39 mEg/L)ollAl 2424 F2fet S7F& 2ttt
(p=0.002) (Fig. 2).
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Fig. 2. Changes in potassium concentration during the 100 km
ultra-marathon. *Significantly different from pre-race at p<0.05.

Table 3. Changes in osmolality, electrolyte during the 100 km ultra—marathon

Variable Pre-race 50 km 100 km p
Osmolality (mOsm/kgH20) 300.90+5.00 303.51+9.21 304.07 £8.65 0.299
Calcium (mg/dL) 9.49+0.31 9.77+0.43* 9.66+0.42* <0.001
Inorganic phosphorus (mg/dL) 3.80+0.48 5.08+0.88* 5.60+0.90%" <0.001
Magnesium (mg/dL) 2.20+0.13 2.12+0.11* 2.20+£0.17 0.041
Chloride (mEg/L) 100.90%1.82 100.48+2.36* 99.08+3.56* 0.029
Total CO, (mEq/L) 26.28+1.61 23.93£1.93* 22.50+2.20*" <0.001
Anion gap 16.68+1.85 19.55+2.04* 20.60+4.21* <0.001

Calculated by repeated measured ANOVA and bonferroni test.
*Significantly different from pre-race at p<0.05.
TSigniﬁcantly different from 50 km at p<0.05.
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