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Effects of 12 Weeks of Badminton Training on Muscle Damage
and the Morphological Changes in Hemolysis

Kae Soon Parkl, Tae Won ]unz, Wi Young S0

Ulsan University‘ Health and Exercise Science Laboratory, Seoul National Universiiy2

Background

Red blood cell plays an important role in the function of transporting, providing oxygen to tissues, releasing CO2 from

the body, and protecting cells from hydrogen ions. However, hemolysis caused by exercise may effect anemia, the
reduction of hemoglobin, and VO2max. Furthermore, this hemolysis disrupts homeostasis. Previous studies on hemolysis
have concentrated mainly on elite athletes and subjects having taken part in high intensity exercise and little is known
about the effect of hemolysis from long term exercise. The purpose of this study was to investigate changes to hemolysis

when subjected to long term exercise, badminton.

Methods

Thirty-five healthy, middle-aged women volunteered for this study and agreed to play badminton for one hour a day at

60~70% intensity of their Heart Rate Reserve four times per week for 12 weeks. Blood samples were collected
pre-exercise, immediately post-exercise, and recovery one hour from the antecubital vein before-training and after-training,

Results Red blood cells, white blood cells, creatine phosphokinase (CPK), and lactate dehydrogenase (LDH) increased significantly;
and these changes continued after the 12-week training period. Hemoglobin and hematocrit did not change with each
exercise session nor after the 12-week training period. Erythrocyte sedimentation rate (ESR), peripheral blood smear (PBS)
morphology, and ammonia increased significantly after a single exercise session. However, these changes were not

detected after the 12-week training period.

Conclusions

CPK and LDH did not decrease but PBS morphology, ESR, and ammonia did. An increase in the latter three tests are

considered to be direct indicators of hemolysis. These results demonstrate that the magnitude of hemolysis was reduced

by the 12-weeks of exercise training,

(Korean ] Health Promot Dis Prev 2009 ; 9(1):41-49)
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Badminton Exercise (n=35)
38.54+2.92
157.79+4.83
60.98+5.07

Variable
Age (yrs)
Height (cm)
Weight (kg)

Table 1. Physical characteristics of subjects (mean+SD)
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(Effects of 12 Weeks Badminton Training on the Morphological Changes of Hemolysis, and Muscle Damages]

Table 2. HR and HRR (% exercise intensity) before and after

training
Variable Before training (n=35) After training (n=35)
Resting HR (BPM) 67.97+4.53 68.86+4.87
Average HR (BPM) 143.40+14.68 139.80+12.44
Average HRR (%) 66.3210.14 63.17+0.11

HR: Heart Rate
HRR: Heart Rate Reserve
BPM: Beat Per Minute
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Table 3. Changes in hematological indices by pre-exercise, post-exercise, and recovery lhr of before-after training (12 weeks)
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42.00
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Fig 1. Changes in hematological indices by pre-exercise, post-exercise, and recovery lhr of before-after training (12 weeks)
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(Effects of 12 Weeks Badminton Training on the Morphological Changes of Hemolysis, and Muscle Damages]

Table 4. Changes in ESR and PBS morphology at pre-exercise, post-exercise, and recovery 1hr of before-after training (12 weeks)
Time X Group (Before-After

Time (Pre Post Recovery 1hr)

Variable Training  Pre-exercise  Post-exercise ~Recovery lhr Training)
E p F p
Erythrocyte BT 2223+1301 32091451  27.11+14.89 .
Sedimentation Rate 16.668 <0.001 3.744 0.029*
(mm/hour) 12AT 21.11+12.07  2454+13.74  22.23+12.63
Peripheral Blood BT 343220 911561 55139 32080 <0.001" 10.725 <0.001"
Smear morphology(%)  12AT 2.4622.62 4.20+3.57 343322
*p<0.05 "p<0.001
BT: Before Training,
12AT: 12 weeks After Training
50.00 17.00
ESR +Pre-Trairln'rv1g 15.00 PBS ~Pre-Training
40.00 -#-Post-Training o~ -a-Post-Training
Pre-Post Training | g ‘o
3000 : p=0.029* 1;22 9.11 P:<:?;I::Lnlng
551
2000 7.00 34
500
1000 300
100 246 420 343
0.00 -1.00
- Pre Post Recovery 1hr N Pre Post Recovery 1hr
Time Course: p<0.001* Time Course: p<0.001*

Fig 2. Changes in ESR and PBS morphology by pre-exercise, post-exercise, and recovery lhr of before-after training (12 weeks)

Table 5. Changes in ammonia, CPK, and LDH by pre-exercise, post-exercise, and recovery lhr of before-after training (12 weeks)

R Time Time X Group
Variable Training  Pre-exercise ~ Post-exercise ecl(;\;ery (Pre-Post-Recovery Thr) (Before-After Training)
F p F p
Ammonia BT 25.89+5.48 40.46+21.44 30.63+7.27
< * < *
(nmol/ 2) 12AT 29.26£5.74 36.77+11.58 25.51£6.43 16554 0.001 15268 0.001
Creatine BT 1280946328 150437384 146.74:7212
Phosphokinase 67.407 <0.001* 1.236 0.297
U/ ¢) 12AT 1111445656  128.60£67.50  127.00£66.31
Lactate BT 353.17459.72  412.37+62.33  380.97+59.75
Dehydrogenase 35.011 <0.001* 1.283 0.284
U/ £) 12AT 344.11453.13  383.49+69.75  367.57+52.92
*p<0.001
BT: Before Training,
12AT: 12 weeks After Training
70.00 . 25000 50000
Ammonia ~+Pre-Training CPK ~~Pre-Training LDH ~+Pre-Training
S I -Post-Training 200,00 =-Post-Training 45000 -+Post-Training
5000 N : 146.74 - o 37 38097
Pre-Post Training 128.09 150.43 Pre-Post Training 400.00 Pre-Post Training
40.00 : pe0.001##* 0.00 : p=0.297 ‘ : p=0.284
35000
30.00 38349 367.57
- 100.00 Wumo 000 38411
. 50.00 25000
0.00 0.0 20000
- Pre Post Recovery 1hr " Pre Post Recovery 1hr " Pre Post Recovery 1hr
Time Course: p<0.001* Time Course: p<0.001* Time Course: p<0.001*

Fig 3. Changes in ammonia, CPK, and LDH pre-exercise, post-exercise, and recovery lhr of before-after training (12 weeks)
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(Effects of 12 Weeks Badminton Training on the Morphological Changes of Hemolysis, and Muscle Damages]
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