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Abstract

Introduction: Ischemic preconditioning (IPC) protects skeletal muscles from ischemia-reperfusion injury and
improves physical exercise performance. The purpose of the present study was to determine whether application of
remote ischemic preconditioning (RIPC) of upper limbs would affect the pulmonary function tests and the maximal
oxygen consumption (VOmax)-

Methods: Twenty healthy trained and untrained subjects were examined under 2 experimental conditions of control
and RIPC groups. All individuals attended the laboratory twice, once as the control group and the next time as the RIPC
group in a counterbalanced order. These visits were at least 1 week apart and were taken place at the same time of the
day. RIPC was induced using a protocol of three cycles of 5 min ischemia/5 min reperfusion in both arms. Pulmonary
function tests and oxygen saturation (SPg,) were measured before and after the RIPC protocol. VO, Was estimated by
the Queen Step Test.

Results: Analysis of data revealed that RIPC increased FEV1, FEF25-75 and MVV tests in the untrained group,
while it increased FVC, FEV1, FEF25-75 and MVV tests in the trained group. Preconditioning also increased VOomax
and the maximal heart rate in trained subjects.

Conclusion: These results show that pre-exercise induction of limb ischemic preconditioning improves pulmonary
function tests and VO,..s« €specially in trained subjects. Thus, this technique may be appropriate for the enhancement of
exercise performance in athletes during competitions and also for improving the respiratory function in different

pulmonary diseases in the near future.
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Sex
A Weight Height
Groups ge €19 & Male Female
Untrained 22.5+1.2 73.5+3  170.3+2.1 5 5
Trained 20.3+1.2 70.9+5 178.9+3.4 ** 8 2

Data are expressed as mean = SEM. ~ p<0.01 compared to untrained subjects.
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Untrained subjects

Trained subjects

Control Control RIPC
Heart rate (beat/min)
Before RIPC 84.6+2.7 88.5+2.3 76.4+34 755+34
After RIPC 84.3+23 84.1+25%* 75.1+2.8 73.1+3.2
After QCT 1492+ 6.1 1524+ 45 128.0+5.8 119.6+6.6 $
Systolic blood pressure (mmHQ)
Before RIPC 1153+24 1165+ 2.4 1175+2.1 1155+ 3.7
After RIPC 112.0+2.3 113.0+ 2.6 1121+ 26 110.0+£3.2*
After QCT 1453 +5.2 1525+ 3.3 1415+45 135.0 £ 3.0
Diastolic blood pressure (mmHgQ)
Before RIPC 73.0+1.7 75.0x21 720+ 2.0 705125
After RIPC 735+22 735+1.38 68.3+2.2 675+1.9
After QCT 66.8 2.2 67.5+2.6 66.5+2.7 64.0 £ 2.7
Blood oxygen saturation (%6)
Before RIPC 97.3+0.2 97.3+0.3 97.1+0.3
After RIPC 97.2+0.2 96.7+0.3 97.1+0.3 96.840.2
After QCT 97.5+0.2 97.2+0.4 97.3+0.2 97.4+0.2

Data are expressed as mean + SEM. $ p<0.05 compared to respective control group. * p<0.05 compared to

value before ischemic preconditioning.
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s FVC (L) FEV1 (L) FEV1/FVC (%) PEF (L/Sec) FEF25-75 (L) MVV (L/Min)
roups
Before After Before After Before  After Before After Before After Before After
Control 4.1+0.2 4,0+0.2 3.7+0.1 3.7+0.1 90+2 92+1 7.9+05 7.8+0.4 4.7+0.2 4.8+0.2 12945 3145
Untrained
RIPC 4.0+0.2 4.1+0.1 3.7+0.2 3.9+0.1* 91+1 94+1 7.7#05 8.0+0.4 47+0.1 5.0£0.2* 129+2 33+4*
Control 45+0.3 45+0.3 41+0.2 4.1+0.2 92+2 93+2 8.4+04 8.5+04 4.9+0.2 5.0+0.2 14448 4448
Trained
RIPC 44403 4.6+0.3* 4.0+0.2 4.2+0.2 93+2 92+2 8.4+0.3 8.4+0.3 4.9+0.3 5.0+0.3 141+8 46+8*

Data are expressed as mean = SEM. * p<0.05 compared to value before ischemic preconditioning.
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s FIVC (L) FIV1 (L) FIV1/FIVC (%) PIF (L/Sec)
roups
Before After Before After Before After Before After
Control 3.8+0.2 3.9+0.1 3.8+0.2 3.9+0.2 98+0.8 99+0.7 5.7+0.5 5.6+0.4
Untrained
RIPC 4.0+0.2 4.0+0.2 4.0+0.1 4.0+0.1 99+0.7 98+0.6 5.9+0.6 5.8+0.5
Control 4.3+0.3 4.3+0.3 4.2+0.2 4.3+0.3 98+1.0 99+0.3 5.5+0.6 5.7+0.5
Trained
RIPC 4.3+0.2 4.3+0.3 4.3+0.3 4.2+0.3 99+0.1 96+2 6.0+0.5 6.1+0.4

Data are expressed as mean + SEM.

15‘*'5’ 6 W(lo

Fn ol g e(5) [Frrgeiie o606 oD ol (e



¢ce

AAA

£33l ol 3 (il (bbb Ly jl An g L8 (Predict value) ond o (i g9y 5y Sles (sloins jlide sl plol doys =0 Joda

s FvC FEV1 FEV1/FVC PEF FEF25-75 MVV
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Before After Before After Before  After Before After Before After Before After
Control 94+3 9243 98+2 98+3 108+2 1102 93+3 9243 103+4 105+3 97+2  97+2
Untrained
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Data are expressed as mean + SEM. * p<0.05 compared to value before ischemic preconditioning.
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