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The Effects of Regular Resistive Exercise on Cardiopulmonary
Ability and Cerebral Blood Flow Velocity
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Department of Physical Therapy, Sahmyook University

{Abstract>

Purpose : The purpose of this study is to analysis effects of resistive exercise on cardiopulmonary fitness and
cerebral artery blood flow velocity.

Methods : Ten healthy university students had done resistive exercise without aerobic exercise over one year
participated resistive exercise group and ten general university students, then were calculated oxygen consumption
(VO,) and respiratory exchange rate(VO»/VCO;). After a week, they were measured Transcranial Doppler
Ultrasonography(TCD) at moderate exercise(HRmax 50%), maximal exercise (HRmax 100%) for taking cerebral
blood flow velocity.

Results - In the comparison between groups, resistive exercise group showed significant higher oxygen
consumption and lower respiratory exchange than controls(p<0.05). In resistive exercise group, oxygen consumption
was significant negative correlation with cerebral artery pulsatory index(p<0.05). but, oxygen consumption was
significant positive correlation with systolic blood flow velocity in controls(p<0.05).

Conclusions : After considering all the factors, important value in resistive exercise is regular participation and

help us increasing contingency response ability.

Key Words - Oxygen consumption, Respiratory exchange rate, Regular exercise, Physical therapy
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coefficientE A8l 2t W59 A4 #9
FF 0=0052 3o FA EAHE SPSS
version 12.0 T2 1S ALE3FATH

AT AR ARk S4e (Table 1)@ 2tk
S HE A5E 20.004. 715 173.0lcm, &
FAE 7453%kgolRom, diEw Hi A
20.044), 7)== 173.29cm, EFA= 76.49%go| Atk
BMIE= 50| 24.88%, thzTo] 25.46% 0]t

Table 1. Participant General characteristics

TETY UE2F 7Y ARRAFHFHV0)Y Zele
=9 X2 HaEA(Independent t test) 02 EA3}
At Table 2)(Figure 1-A). 1& ZF F7=(HRmax
50%)0l A A HEE fofst Aol JERga
(P<0.05) HHAE(HRmax)olA AadH % 94
o3k zto]7h YERATHP<0.05).

TENEE(VCO,/V0,)Y
Zfole EY ®E HH A% (Independent t test) &2
B389tk Table 3)(Figure 1-B). 18 3+ E4%
(HRmax 50%)°1X SE&ngES folg xfol7}

Variable Exercise (n=10) Controls (n=10) t p
Age (years) 20.00+0.66 20.04+1.07 -1.000 0.058
Height (cm) 173.01+7.20 173.2947.09 -0.088 0.897
Weight (kg) 74.53£10.49 76.49+10.61 -0.415 0.843

BMI 24.88+2.83 25.46+3.04 -0.446 0.530

Note: Values are mean+S.D for age, height, weight.
BMI; Body Mass Index

Table 2. Difference of Oxygen consumption between exercise group and control group

(unit: ml/kg/min)

Oxygen consumption (VO2) Exercise group Controls t p
Moderate intensity (HRmax 50%) 25.84+2.40 20.97+1.49 5.442 0.038%*
Peak intensity (HRmax) 59.63+6.09 47.18+3.71 5.514 0.015%

#p<0.05

Table 3. Difference of Respiratory exchange rate between exercise group and control group (unit: ml/kg/min)

Respiratory exchange rate (VCO»/VO,) Exercise group Controls t p
Moderate intensity (HRmax 50%) 0.91+0.05 0.97+0.05 -2.590 0.720
Peak intensity (HRmax) 1.14+0.13 1.18+0.06 -0.954 0.022%*

#p<0.05
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(A) Oxygen Consumption(VO2)

80 14
59.63
60 = 1.2
40 1
20 0.8
0 0.6
Mederate Peak
intensity intensity

(B) Respiratory exchange rate(VCO2/VO2)

B Exercisegroup

[~ Controls

Moderate Peak

intensity intensity

Figure 1. Difference of Oxygen consumption(VO,, A) and Respiratory exchange rate(VCO./VO,, B)
according to exercise intensity between exercise group and controls
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50%)0ll = B #QllA tizdo] EA vekta
HWAEHRmax) e EZE WA 5T
=4 JEsth

A A=

ARG A Ee =
(p<0.05), HANE= HEF

FABAZE el T4
o|l¢7] £rE 29 AHwH

(Pearson's correlation coefficient). 2. =
AT Table 5). &2 T A H 7ol
HAF WHAAG(p<0.05), ANE ¥
T AFHAFE<0.059 59 FHBATE UERa
BHA 5
145(p<0.01)¢} ¢
SENEN A=

Al7F Wb (p<0.05),

=

Qg A] 4EA0]-8-E(METS)
F(p<0.05), HHNA= HE

Table 4. Difference of cerebral blood flow between exercise group and controls

7&—}}’__

ZFX

kel
=
=
=

7&—}}’__

HgR

AT HAF YA
H2A(p005)%} &

Variable of cerebral blood flow Exercise Controls t p
Velocity of Systolic  Moderate Intensity (HRmax 50%) 133.60+37.82  154.70+30.78  -1.368 0.443
(nfiljzzc) Peak Intensity (HRmax) 148.20+35.14  143.90+33.71 0.279 0.813
Velocity of Diastolic Moderate Intensity (HRmax 50%) 59.40+14.36  61.40+13.43 0322 0.733
(ri}rljzzc) Peak Intensity (HRmax) 49.40+14.57  41.50+12.02 1.322 0.685
Mean Velocity ~ Moderate Intensity (HRmax 50%) — 89.20421.03  98.20+19.93 -0.982 0.832
(mm/sec) Peak Intensity (HRmax) 86.80+20.55  80.80+20.76 0.649 0.740
pulsatlty index Moderate Intensity (HRmax 50%)  0.94+0.14 0.95+0.12 -0.115 0.405
Peak Intensity (HRmax) 1.1440.14 1.28+0.19 -1.788 0.453
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Table 5. Correlation of cardiopulmonary fitness and cerebral blood flow in exercise group

Oxygen consumption

Respiratory exchange rate

Moderate Peak Moderate Peak METS
Intensity Intensity Intensity Intensity
Velocity Moderate Intensity r -0.443 -0.435 -0.578 -0.620 -0.433
of Systolic p 0.199 0.209 0.080 0.056 0.211
phase Peak Intensity r 0.174 0.094 -0.414 -0.035 0.203
p 0.630 0.796 0.234 0.924 0.573
Velocity Moderate Intensity r 0.107 0.135 -0.646* -0.407 0.131
of Diastolic p 0.768 0.711 0.044 0.243 0.719
. r 0.551 0.477 -0.417 -0.048 0.571
phase Peak Intensity
p 0.099 0.164 0.231 0.896 0.085
Moderate Tntensity r 0.042 0.058 -0.534 -0.227 0.069
Mean p 0.908 0.874 0.112 0.528 0.850
Velocity Peak Tntensity r 0.334 0.254 -0.485 -0.093 0.360
p 0.346 0.480 0.156 0.799 0.307
Moderate Intensity r -0.635* -0.709* 0.415 0.182 -0.634*
Pulsatility p 0.049 0.022 0.233 0.614 0.049
index Peak Intensity r -0.755* -0.766** 0.153 0.066 -0.743*
p 0.012 0.010 0.672 0.857 0.014
METS; Metabolic equivalent
*p<0.05, **p<0.01
of A7 s gzzel 49 593 H¥F 7o 4ude 3
o]& AP (Pearson's correlation coefficient) &2
2tz A9 Se HuF o) Fey AR TTable 6> UEPe FHE A

Table 6. Correlation of cardiopulmonary fithness and cerebral blood flow in controls

Oxygen consumption

Respiratory exchange rate

Moderate Peak Moderate Peak METS

Intensity Intensity Intensity Intensity
Velocity Moderate Intensity r 0.662* 0.660* 0.113 0.276 0.660*
of Systolic p 0.037 0.038 0.755 0.440 0.038
phase Peak Intensity r 0.673* 0.670* 0.064 0.407 0.671*
p 0.033 0.034 0.861 0.243 0.034
Velocity Moderate Intensity r 0.403 0.400 0.312 -0.035 0.400
of Diastolic p 0.249 0.252 0.380 0.925 0.252
. r 0.384 0.382 0.171 0.233 0.382

phase Peak Intensity

p 0.273 0.276 0.636 0.518 0.276
Moderate Intensity r 0.572 0.569 0.205 0.156 0.569
Mean p 0.084 0.086 0.570 0.666 0.086
Velocity Peak Tntensity r 0.524 0.521 0.164 0.435 0.522
p 0.120 0.123 0.650 0.209 0.122
Moderate Intensity r 0.459 0.460 -0.444 0.599 0.460
Pulsatility p 0.182 0.181 0.199 0.067 0.181
index Peak Intensity r 0.384 0.385 -0.281 -0.036 0.385
p 0.273 0.272 0.432 0.921 0.271

METS; Metabolic equivalent

%p<0.05
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