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Cardiopulmonary Exercise Testing : Basis of the physiology
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MUSCLE 0, ¢ CO,  VENTILATION 1| £ 2= g]ok(mitochondria) 9] AtA QT3 A
ACTIVITY DELIVERY (Vo Vp=Ve) T:Sl'q- @__7] %‘Z(Ventﬂation)% Olﬂ'ﬂ—%i VCOZ)Oﬂ
She | iR e whees Z7keh H.
QCD:
- CHAL & 287
i O O PO 2ES FEAP] AaAAE AUt Fesa
t o, tHR bt oA mEF=gol Yol ATPY ez 713
ag 1 onsgo sty SEmome AsAd WA ARl Phosphocreatines £ oA &
73 #(Wasserman., 1999). Bl Phophate2 7 3% A5k Phosphocreatine<-
ARZA FAZE ek webd AEHQA F59
th $52 37 e Ao AAaE FET Hole 8437 M= ATP= Aoz &
of wedom SAAK @t wEToR s Mrdo ol gH £35S s Foke] ATPe
£ Nkeb] SleEiM e AutE el Frbskal He A ge ArZ Qe 53 oo o3 uke
Sko] F7tsfiofF st wx Hysgo] dLstAl o o7 ArKHFe Zrle HiE Rt BL A
FolAof g} o]EH o ALHFHFHVO2)S 7 wAE A= ATP-PCA| 2] <3
oA o] Abaol &8 27 wiel AadFH g 2 JqyAes Taueg
£ 1 470 Jeist 54
Characteristics type I type Ila type IIb
Oxidation slow fast fast glycolytic
Color red red white
Myoglobin content high high low
Triglyceride content high high low
Glycogen content no appreciable differences
Glycolytic capacity moderate high high
Ot v o 7 | |
Fiber diameter moderate small large
Contractile behavior(time to peak tension
fellowing activation, myosin ATPase rate) slow fast fast

¥ 2. 714 Abste) ot Z2 ] 4n] Y} RER#:
substrate RER  Kcal/g Kcal/L O, Kcal/L CO, liters Oyg  liters COx/g

carbohydrate  1.00 41 5.05 5.05 0.81 0.81
fat 0.71 9.3 474 6.67 1.96 1.39
protein 0.81 4.2 4.46 457 094 0.75
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1. RESPIRATION _
a O diffusion ~~~.
b. Ventilation

c. Alveolar ventilation:
perfusion ratio

d. Hb - O, affinity

,2 CENTRAL CIRCULATION

a. Cardiac output
(heart rate, stroke volume)

b. Arterial blood pressure
¢. Hb concentration

i

3. PERIPHERAL CIRCULATION ':'1 /4 MUSCLE METABOLISM

a Flow to non-exercising-+" 4 a. Enzymes and oxidative
regions P potential
b. Muscle blood flow b. Energy stores
¢ Muscle capillary density c. Myoglobin
d. Op diffusion d. Mitochondria -
M size and number
e. Muscle vascular
conductance e. Muscle mass and

fiber type

f. Op extraction
f. Substrate delivery

g. Hb- 0, affinity

AEel A mlkg/minez FdsH A3 SA 2FM 2HEHE AE2(Vo2)7 FAkey
gae1e] 79 25-50ml/kg/min %= Ek A At A kel U A AL o & 3]

ﬁi@-ﬂ%’ﬁ* METs(metabolic equivalents)® 3 = AEE guisith &EAEIF HdeE e
§ah= 2od IMETsE 0}7“\] AR E 50-70%0°145 dolMw AtslaAe Zod ata
o 35ml/kg/rr11nE ojulgitt, o , w53t SHko] FE8HA XA Hrt o]gA HH FFo
ArrelAd  10METs7F  vhgoha éiﬁ%‘%%kol v AHlactate) FH4 o] 343 F7hech A3l
3Bpml/kg/minel gt Solt), EdE E5-HAL 2 A s AY AfFste] FAR 9AE #F
ZEZE BE METs7l #AE0] glof & w &t7] og7] wito] 7tawAS FE iR Hvt
T EEAET A= AR HeA HoFEh st} o]2 3b7) 9 X|(ventilatory threshold ; VT)

B wh % eBAw AR B Alde

02 Pulse= 4¥HE A2 AZ e 23 2
. O2 Pulse= O] Auked A4 55 E oSS AR = vlEstel Frkedt
uked il webd 02 Pulse: Y3|dtEako] 714 ol A|Hel| ol2¥ FAFA F7I3t)
Al AZZA AT AR AR =gk o7} 9 A7 EEs Al B719X]E dukklse] A
o A, AF, dol, aga dEE YRR <5 A2 HoikasF o] 50-70% WAl e}
7bssta 1 gho] 80%Hth How H|AHgdo s 7 drh =8 Awe $EeA #r|gxe] =dahd
g}, Azl F e ZUF Hled AH3 FolEx o)t
Fak224) 9 A (anaerobic threshold ; AT)E & i vlE0] HiEe FA43] FUReh e 3
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