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Table 1 Compression pressure of tights at rest and during exercise

Upright Recumbent
rest exercise rest exercise
Ankle (mmHg) 22.6+£8.0 21.6£5.6 235+£5.7 234+48
GL (mmHg) 240+£39 21.2+£3.7 212134 204+4.4
GM (mmHg) 23.5+9.8 21.3+£82 19.0+£4.0 19.5+£3.9
VL (mmHg) 9.4+2.4 10.8 £2.0 *"¢ 8.9 £2.0 11.3+£2.3
VM (mmHg) 9.6 +3.7 9.8 +2.1 8.9 +2.3 ¢ 11.7 £ 1.7

GL, gastrocnemius lateral head; GM, gastrocnemius medial head; VL, vastuslateralis; VM, vastusmedialis.
Values are mean * SD. * p<0.001 v.s Ankle, ® p<0.001 v.s GM, © p<0.001 v.s VM.
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Table 2 Work rate, heart rate, and respiratory gas parameters during upright bicycle ergometer exercise

With GCT Without GCT p value
Work rate AT 135.8+£9.9 135.0£10.1 0.904
(watts) Peak 2346 £10.2 233.7+8.9 '
Heat rate AT 136.6 £ 5.6 136.1 £ 6.5 0.726
(bpm) Peak 185.7+2.6 184.0+34 '
VO, AT 1557.6 + 144.9 1452.0 + 120.6 0936
(ml/min) Peak 3056.5 £ 133.4 3142.1 £187.0 '
\./'COz AT 14357+ 137.8 1273.1 £110.5 0526
(ml/min) Peak 3602.8 £ 141.4 3582.1£179.2 ’

+ +

VE AT 40.8+34 34225 0.057
(1/min) Peak 1224+44 1143x+7.2

Values are mean + SE.

GCT, graded compression tights; AT, anaerobic threshold; \'102, oxygen uptake; \‘/COz, carbon dioxide out-

put; VE, ventilation.

Table 3 Work rate, heart rate, and respiratory gas parameters during recumbent bicycle ergometer exercise

With GCT Without GCT p value
20% 46.7+2.1 46.7+2.1
Workrate g, 93.5+42 93.5+42 —
(watts)
60% 140.2+£6.3 140.2+£6.3
20% 98.8+2.9 97.8+3.2
Heat rate
40% 120.5+£2.7 121.8+4.0 0.690
(bpm)
60% 140.8 £3.0 1454144
Vo 20% 966.8 £ 28.6 1044.1 £ 106.9
2
(ml/min) 40% 1556.5 +£37.7 1653.2 £ 163.9 0.541
60% 2059.4 £ 69.9 21749 £211.4
. 20% 802.1 £23.2 861.1 £82.7
VCOZ. 40% 1448.4 £27.1 1581.5+145.2 0.434
(ml/min)
60% 2100.7 £52.7 2236.1 £202.1
20% 256+ 1.1 254109
VE . 40% 41.0+1.8 420+1.8 0.918
(1/min)
60% 571123 56.7+2.6

Values are mean * SE. . X
GCT, graded compression tights; VO,, oxygen uptake; VCO,, carbon dioxide output; VE, ventilation.
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Figure 1 Changes in oxy-hemoglobin (oxy-Hb), deoxy-hemoglobin (deoxy-Hb), total-hemoglobin (total-Hb), and tissue oxygenation
index (TOI) of vastus lateralis muscle during upright bicycle ergometer exercise.
@, with GCT (graded compression tights); O, without GCT. Values are mean +/— SE. No significant difference was observed between

with and without GCT.
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Figure 2 Changes in oxy-hemoglobin (oxy-Hb), deoxy-hemoglobin (deoxy-Hb), total-hemoglobin (total-Hb), and tissue oxygenation
index (TOI) of lateral head of gastrocnemius muscle during upright bicycle ergometer exercise.

@, with GCT (graded compression tights); O, without GCT. Values are mean +/— SE. "Significant interaction between with or without
GCT and exercise time (p<0.05).
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Figure 3 Tissue oxygenation index of vastus later-
alis muscle and lateral head of gastrocnemius muscle
during upright bicycle ergometer exercise.

M. with GCT (graded compression tights); [,
without GCT; VL, vastus lateralis muscle; GL, lateral
head of gastrocnemius muscle; WU, warming up;
AT, anaerobic threshold; REC, recovery. Values
are mean +/— SE. "p<0.05 v.s. without GCT.

Figure 4 Tissue oxygenation index of vastus later-
alis muscle and lateral head of gastrocnemius muscle
during recumbent bicycle ergometer exercise.

M. with GCT (graded compression tights); [,
without GCT; VL, vastus lateralis muscle; GL, lateral
head of gastrocnemius muscle; REC, recovery. Val-
ues are mean +/— SE. “p<0.01 v.s. without GCT.
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Effects of Graded Compression Tights on Peripheral Circulation during Bicycle
Ergometer Exercise: A Study of Two Different Exercise Postures
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Akiko Sanada,” Takashi Miura,” Tetsuji Iwasaki,? and Toshihito Katsumura'

'Department of Sports Medicine for Health Promotion, Tokyo Medical University, Tokyo, Japan
*Medical Engineering Laboratory, Alcare Co., Ltd., Tokyo, Japan
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Introduction: The purpose of this study was to clarify the effects of graded compression tights (GCT) on muscle oxy-
genation in the lower limbs during bicycle ergometer exercise.

Methods: Fourteen healthy males (33 +/— 7 years) participated in this study. They conducted bicycle ergometer exercise
using a ramp method (20 W/min) in an upright posture (ExI) and in a recumbent posture (Ex2), with and without GCT.
Tissue oxygenation index (TOI) in the vastus lateralis (VL) and in the lateral head of the gastrocnemius (GL) muscles was
measured by near infrared spectroscopy.

Results: During Ex1, no significant difference was observed in TOI in VL, either with or without GCT, although TOI
in GL with GCT was significantly higher (p<0.05) than that without GCT at rest and at an intensity lower than that of anaero-
bic threshold. During Ex2, no significant difference was observed in TOI in VL and GL, either with or without GCT dur-
ing exercise, although TOI in GL with GCT was significantly higher (p<0.01) than that without GCT at rest.

Conclusion: GCT was effective in increasing muscle oxygenation levels to inhibit venous pooling in the lower limbs at

rest and during low intensity exercise in an upright posture. (J Jpn Coll Angiol, 2010, 50: 467-473)
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