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Determination of Respiratory
Quotient (RQ = VCO,/VO,)

AFor glucose (a sugar)
CgH,,04 + 6 O, — 6CO, + 6 H,0
RQ =6/6 =1.0
AFor Trioleate (a fat)
Cs7H,0,05 + 80 O, — 57 CO, + 52 H,0
RQ =57/80 = 0.71

Non-Protein RQ and Substrate Partitioning

RQ %CHO % Fat

1.00 100 0
0.95 84 16
0.90 68 32
0.85 51 49
0.82 40 60
0.80 33 67
0.75 16 84
0.71 0 100

Zuntz and Schumburg, Modified by Lusk, 1924

Combustion of Foods and Body Stores

Food/ kcal/liter O, kcal/gram  RQ
Body Store

CHO 5.05 4.2 1.0
Fat 4.70 9.5 0.70
Protein 4.50 4.2 0.80
PAon 4.82 0.82
Mixed Diet

Starving 4.70 0.70

PA is Postabsorptive

Metabolic Rate in a Resting Men

AMR (kcal/min) = VO, (I/min)
(Caloric Equivalent for the RQ)

AMR (kcal/min) = 0.25 (I/min)
(4.82 kcal/lO,)

AMR (kcal/min) = 1.2 kcal/min

RQ =0.82, 40% CHO & 60% Fat
Typical of Metabolism on Awakening in the AM

Metabolic Rate in an Exercising Man

AMR (kcal/min) = VO, (I/min)
(Caloric Equivalent for the
RQ)

AMR (kcal/min) = 4.0 (I/min)
(5.05 kcal/l O,)

AMR (kcal/min) = 20.2 kcal/min

RQ =1.0, 100% CHO
Typical of Hard Exercise

Question: If the Preceding Data Were
Obtained on the Same Person, What
would be His/Her Metabolic Scope?

A Resting MR 1.2 kcal/min

A Exercise MR = 20.2
kcal/min

A Metabolic Scope = 16.8x

What was the Metabolic Scope of
Olympian, the Obese, and Heart Patient ?
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The Fick Relationship of
Oxygen Transport Use

.\./Oz = Q (@-v)0O,
Q = VO,/(a-V)0,

where: VO ,is O, consumption
ais arterial O , Content
V is mixed venous O , Content

The Fick Relationship of
Oxygen Transport Use

VO, = Q (a-v)0,
VO, = Flow (O, Extraction)
VO, =f Vs (a-V)0,
VO, = (Heart Rate) (Stroke
Volume) (O , Extraction)

Why VO ,max is Considered to Be
the Standard of Physical Fitness

Brooks et al., Exercise Physiology, 2004.

Brooks et al., Exercise Physiology, 2004.

Relative Changes in Concentrations of Phosphagens
And Related Compounds
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Spriet, Howlett, and Heigenhauser, MSSE, 2000.

Definitions of Metabolism

, Functional: the sum of all
transformations of energy and
matter that occur in a living
organism.

, Operational: rate of energy
turnover (heat production).
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B Exercise Intervention Study - Resistance exercise training

Secondary Outcome result - total duration

©2010 Humen Kinlis,Ic.
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Exercise Intervention Study related to cognitive impairment

B Exercise Intervention Study - Combined exercise (aerobic and resistance)

AGE (2014) 3£:801-811
DOI10:1007/511357-013-9533-7

Positive effects of resistance training in frail elderly patients

with dementia after long-term physical restraint

- OBJECTIVES

D To investigate the effects of 8 wees of multicomponent exercise intervention on muscle strength and

functional cutcomes in frail patients with dementia

12) To evalugte the physical cutcomes of these participants after 24 weeks of detraining

PARTICIPANTS

> age 75 years,

EXERCISE PROGRAM

the 1% part of the trial (Z-4 wk)
galt, balance cognitive exercise
the 274 part of the trial (3-8 wk)

rasictznce training + |

diagnasis of dementia,

physical restraint,

fulfillnent of Fried's critaria frailty

Follow-up period (12-24 wk)

training cessation

B Exercise Intervention Study - Combine exercise (aerobic and resistance)
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B Exercise Intervention Study - Combine exercise (aerobic and resistance)
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B Exercise Intervention Study - Aerobic / endurance exercise training

aly el kb

Laghis V2 T, Chasé K. i G. K, M. & B L 1

Benefits of Physical Exercise Training on Cognition and

Quality of Life in Frail Older Adults

PARTICIPANTS EXERCISE PROGRAM

3 times a week, 12-wizek
> aged 65 years (n=83)in (L-h session)

WMontreal, Canada aerobic workout

Main variables

Physical capacity
Cogritive perfermance
Quality of [ife
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B Qur Lab's study related to frailty @
A Tnteraction p=0.067

- Muscle queiy i more usehulfor estmaing uncinl status vt tal, 505

B QOur Lab's study related to frailty @
- Decrsased musdle qualfy i ssosied vith decreased funtone apacity

possibly vith recuctionsir neuromusculer fanctor i olcer sduls camei

Change in lean body mass after exercise intervention
Muscle strength

Table, Changssinzan bocy mass and musc e sength after 8 veeks of & 352<band raningin 2 ety worren
Control group Exercise group Group

(CON.n=19) (EX,1=19) X
PRE POST PRE posT  Time A Lover edremty s quaiy =

Mean SEM. Pyelue
- 7 Grp srengtt [)
1792071 1992001 203098 0017 B, C Upper esmemity muscl cvaty =

Am lean mass g by DXA

* Muscle quality = —
Unit of muscle mass

sokinetic N torcue

r mass (kg) by DXA

cox EX

2mity mus: 2 quality

figure. Uppe

Varigble

A lean mass. kg
Grip strength, kg 2025-100 2297 27341374 0630
Teo lean mage ko
Tnteaction’ p=0.004 ke Iafsacion:p=0i017 .
N 8 p=0.01 Pre
. B . P
coN EX o CoN EX
Figure. Lower axtremity musc'z culiy at 50 degisec Figure. Lower extremity musdle quelty at 120 deg/sec
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