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Foundation

Awarded to Prof. dr. Luc van Loon,
Maastricht University Medical Center

Prof. dr. Eric Kerckhofs,
Dean of the Faculty of Physical Education and Physiotherapy
invites you to the

INAUGURAL LECTURE: ‘THE HUMAN ENGINE'
Thursday 12t of February at 6 pm in room D0.07

Monday 2" of March: Exercise Metabolism

* 9.30 am - 11.30 am: Sports Nutrition to modulate fuel
selection | Room 12.10

© 1 pm - 3 pm: Sports Nutrition to improve recovery
after exercise | Room L2.10
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Monday 20* of April: Protein Metabolism

 9.30 am - 11.30 am: Regulation of muscle mass
maintenance | Room 12.10

* 1 pm - 3 pm: Muscle loss with ageing | Room 12.10

/ Monday 4% of May: Exercise and chronic metabolic disease

* 1pm - 3 pm: Exercise in the prevention and treatment
of type 2 diabetes | Room L2.10




Betekenis ' onbezoldigd '
Je hebt gezocht op het woord: onbezoldigd.
on-be-zgl-digd (bijvoeglijk naamwoord)

1 geen loon ontvangend

2 geen loon opleverend

Francqui leerstoel VUB

The human engine

B4 Maastricht University

Muscle anatomy
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Muscle contraction
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Muscle energetics
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Endogenous energy stores

A fat

A carbohydrate

e 38Kg'
o large storage capacity (500 MJ)

e 7 days running

e energy turnover low

o 17Kg!
e limited storage (8 M)

e 60-90 min running

e energy turnover high




The human engine

Exercise metabolism

Muscle metabolism

The human engine

Endogenous fuel selection

80 O | muscle glycogen

O | plasma glucose
60 | | plasma fatty acids
@ | intramuscular lipid

40

20

Energy expenditure (kjmin"')

40 55 75

Exercise intensity (%Wmax)
van Loon et l, . Physiol, 2001

Dietary intervention targets

o Before competition: optimize muscle

glycogen stores

o During competition: exogenous

carbohydrate administration

o After competition: replenish muscle

glycogen stores




Nutritional needs of the athlete
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42819, CHO drink (<18%)
osmolality <400 mOsmol
iSo=to hypotone
gliicose / maltodextrin
sodiumi400-1200 mg/L

dosage volume

6=8)ml/kg - 400-500 ml
223 ml/kg per§I5-20/min

Reasons to use sportsdrinks

Exercise and gastro-intestinal function

.
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Optimizing performance

Improve recovery




The human engine

Lecture se

Monday 2™ of March: Exercise Metabolism

® 9.30 am - 11.30 am: Sports Nutrition to modulate fuel
selection | Room L2.10

® 1 pm - 3 pm: Sports Nutrition to improve recovery
after exercise | Room L2.10

Lifestyle

The compromised human engine

Overfeeding

o High fat diet
e High energy intake

o Low physical activity level

Obesity

Little visceral fat Lots of visceral fat




Flooding the human engine

Type 2 diabetes

- skeletal muscle insulin resistance

- impaired heart function

- liver dysfunction / impaired glucoregulation
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van Dijk et al,, Diabetes Res Clin Pract, 201 |

Type 2 diabetes

Skeletal muscle tissue is responsible for up to
80% of all the glucose taken up from the

circulation.

Prevalence of hyperglycemia

Exercise and type 2 diabetes

Rest Exercise

Praet et al, Med Sci Sports Exerc, 2006




Monday 4" of May: Exercise and chronic metabolic disease

® 1 pm - 3 pm: Exercise in the prevention and treatment
of type 2 diabetes | Room L2.10

The human engine

Muscle reconditioning

Lance Amstrong Jay Cutler

Muscle deconditioning

- immobilisation
- sarcopenia

- cancer cachexia
- COPD

- type 2 diabetes

- cardiovascular disease

What regulates muscle conditioning?




Muscle protein synthesis Fractional muscle protein synthesis

Muscle Proteins

1-2 % per day

(0.04 - 0.14 %h1)

A
Muscle free pool
O Plasma free pool )

Burd et al., Exerc Sport Sci Rey, 2013

Main anabolic stimuli

Nutrition is an anabolic stimulus Amino acids




Amino acids stimulate protein synthesis
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Muscle contraction is an anabolic stimulus

Muscle contraction

Protein Synthetic Rate (% h)

Fig. 1. Muscle protein synthetic rate in biceps brachii
from the control and exercised arm, 24 h after a
typical weight training session. Values are means
(£SD). The open histogram denotes the non-
exercised (control) arm and the hatched histogram
denotes the exercised arm (n = 4).

Chesley et al., 1992

Interaction between physical activity and food intake

Exercise and nutrition

[J FED WE FED-EX

Myofibrillar FSR

Fast 1h 3h sh

Moore et al., J. Physiol., 2009.

Post-prandial muscle protein synthesis
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Anabolic resistance to protein intake

31% l '
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Monday 20 of April: Protein Metabolism

® 9.30 am - 11.30 am: Regulation of muscle mass
maintenance | Room L2.10
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Sarcopenia

Global aging

Percent of the Fopulation Aged 65 and Over for Regions of the World: 2000 and 2030
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Population demographics

In Europe, the number of people aged 65 years and over
are projected to rise by almost 80% over the next 50

years, from 85 million in 2008 to up to 152 million by
2060.

By the year 2060, people with an age of 65 and over will
comprise more than 30% of the total EU population.

Functional capacity in the elderly

Leenders et al, Med. Sci. Sports Exerc., 2013.
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Muscle mass maintenance

Body 100
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Loss of muscle mass with aging

Height and weight matched
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Short and Nair, 2000
Sarcopenia
=

o type |l muscle fiber atrophy
o muscle fiber type grouping

o muscle fiber loss

Nilwik et l, 2013 @

Muscle mass versus muscle strength
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Muscle loss versus strength loss
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Ferrucci et al, . Gerontology, 2012

Age related decline in muscle strength

- functional capacity
- metabolic disease

- quality of life
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Prevention and treatment of sarcopenia

Nutrition is an anabolic stimulus
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Cuthbertson et al, FASEB J, 2005

Protein intake in the elderly populations

Protein intake (g)
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Tieland et al, Eur | Nutr, 201 |

Total lean mass (kg)

Protein supplementation in frail elderly
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Tieland et al, JAMDA, 2012-A
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Exercise training in the elderly

Muscle mass and strength
Endurance capacity
Functional capacity
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Exercise training and protein supplementation
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Protein supplementation in frail elderly
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Falls and fractures

Wall ot al. Acta Physiol. Scand., 2013

Muscle disuse atrophy

Wall et al. Acta Physiol. Scand., 2013

Muscle disuse atrophy

Wall ot al. Acta Physiol. Scand., 2013

Prevention of disuse atrophy
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Dietary protein consumption

Bed rest and physical activity

Unique Bed Loom
Gives Invalids
Fun and Exercise

KEEPING young patients
entertained while exercis-
ing their muscles at the
same time is the purpose
of the invalid's weaving
loom pictured at the left.
The invention of Margaret
Gleave, a nurse at the
James Whitcomb Riley
Hospital for Children, in
Indianapolis, Ind., the loom
is operated by youngsters
suffering from leg and hip
diseases to help them ex-

ercise their afflicted limbs.
‘ e - . The invention won a fifty-
Taking this kind of me: fun—and good for the patient, foo dollar prize for the nurse.

Akima, Acta Physiol Scand, 2001
Oates ef al. Musice Nerve, 2010

Neuromuscular electrical stimulation

Wall ot al. Am J Physiol, 2012

Neuromuscular electrical stimulation

Wall ot al, Nutr Rev, 2013

NMES to prevent disuse atrophy

Comatose patients

Dirks ot a, Acta Physiol, 2013
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Monday 20™ of April: Protein Metabolism

e 1 pm - 3 pm: Muscle loss with ageing | Room L2.10
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Prof.dr. L.J.C. van Loon

17



