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Acute Variation of Hematological Parameters during
622 km Ultra-Marathon

Kyung-A Shin' and Young-Joo Kim*

'Department of Clinical Laboratory Science, Shinsung University, Chungnam 31801, Korea
’Department of Exercise Rehabilitaion Welfare, Sungshin University, Seoul 02844, Korea

To investigate the effects of strenuous physical exercise on commonly used hematological markers in subjects the

intensive long running. Blood samples were obtained from nineteen participants in a 622 km ultra-marathon race before,

300 km and immediately after completion of the 622 km ultra-marathon. Samples were analyzed for total white cell count

(WBC) and differential, total red cell count (RBC), hemoglobin, hematocrit, mean corpuscular volume (MCV), mean

corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), red cell distribution width (RDW),

platelets, mean platelets volume (MPV), platelets distribution width (PDW). Significant increases were found in WBC,

neutrophil and platelets at 622 km compared to the pre-race. RBC, hemoglobin and hematocrit decreased statistically

significantly the race at 300 km and 622 km compared to pre-race. A wide range of hematological perturbations occur
during 622 km ultra-marathon running but it was physiological changes within a reference range. The 622 km ultra-
marathon is less likely to cause clinically significant hematologic changes in athletes.
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Table 1. Subject characteristics (N=19)

Variables Mean = SD
Age (year) 53.00£4.36
Height (cm) 171.32£3.83
Weight (kg) 69.631+3.89
BMI (kg/m®) 23.65+1.32
RHR (bpm) 65.47%6.80
MHR (bpm) 177.00£5.93
RSBP (mmHg) 126.05+8.78
RDBP (mmHg) 80.21+5.82
MSBP (mmHg) 219.89+17.37
MDBP (mmHg) 78.32+8.31
VO,max (mL/kg/min) 49.651+5.76

Race time (min) 8,110.26%1,312.05

Abbreviations: BMI, body mass index; RHR, resting heart rate;
MHR, maximum heart rate; RSBP, resting systolic blood pressure;
RDBP, resting diastolic blood pressure; MSBP, maximum systolic
blood pressure; MDBP, maximum diastolic blood pressure.

Table 2. Changes in WBC parameters during the 622 km ultra-marathon

Variables Pre-race 300 km 622 km P-value
WBC (X10° cells/pL) 6.20£0.99 9.79+2.06" 8.95+2.29" <0.001
WBC differential count
Neutrophil (%) 51.31+10.09 71.20£7.90" 72.77+6.53" <0.001
Lymphocyte (%) 38.40+8.76 19.43+6.52" 17.66%5.26" <0.001
Monocyte (%) 6.46+1.27 7.58+1.64 742+42.03 0.053
Eosinophil (%) 3214250 1.49+1.17" 1.83+1.54 0.042
Basophil (%) 0.60£0.25 0.27+0.13" 0.28+0.14" <0.001

Calculated by one way repeated measures ANOVA and Bonferroni test.

Values are presented as mean + SD.
Abbreviations: WBC, white blood cell.
*; Significantly different from Pre-race at P<0.05.
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Table 3. Changes in RBC and RBC indices during the 622 km ultra-marathon

Variables Pre-race 300 km 622 km P-value
RBC (<10° cells/uL) 4.60%+0.42 4284036 41340347 <0.001
Hb (g/dL) 14.10%1.54 13.05+1.44" 12.524+1.35" <0.001
Het (%) 40.1243.50 37.80+3.36" 36.96+3.40" <0.001
MCV (L) 87.38+6.01 88.36+6.23" 89.63+6.33" <0.001
MCH (pg) 30.69£2.71 30.49+2.66" 30.35+2.64" <0.001
MCHC (g/dL) 35.07+1.25 34.45+1.20" 33.82+1.07 <0.001
RDW (%) 13.06£1.46 13.19£1.49 13.36£1.97 0.144

Calculated by one way repeated measures ANOVA and Bonferroni test.

Values are presented as mean + SD.

Abbreviations: RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red cell distribution width.
*; Significantly different from Pre-race at P<0.05, 1; Significantly different from 300 km at P<0.05.

Table 4. Changes in platelet parameters during the 622 km ultra-marathon

Variables Pre-race 300 km 622 km P-value
Platelet (><10° cells/pL) 225.78+53.12 225.31+47.78 240.26+48.66"" 0.011
PCT (%) 0.2340.05 0.2320.04 0.26+0.04" <0.001
MPV (fL) 10.4440.92 10.53%0.81 11.00+0.86"" <0.001
PDW (fL) 12.5142.19 12.48+1.78 12.8241.67 0.144

Calculated by one way repeated measures ANOVA and Bonferroni test.

Values are presented as mean + SD.

Abbreviations: PCT, plateletcrit; MPV, mean platelet volume, PDW, platelet distribution width.
*; Significantly different from Pre-race at P<0.05, T; Significantly different from 300 km at P<0.05.
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