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Series of presentations.

The effects of physical activity on strength

The effects of physical activity on retaining
memory and cognition

The effects of physical activity on balance/falls

Focus: The theory, rationale (research), and
practices to achieve positive outcomes.



= 2. The effects of
physical activity
on strength

Focus: The theory,
rationale (research), and
practices to achieve
positive outcomes.
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The importance of retaining or

increasing strength

It helps balance which

reduces the incidence of
falls

It maintains or increases
bone and muscle mass

Improves some
cardiovascular risk
markers (increase in HDL)

Can help or control Type
11 diabefes P

Helps do daily activities
Can help aerobic fitness

It improves cognition
more than aerobic activity
alone




In addition...... .

“The No. 1 reason people are admitted into
nursing care is a loss of leg strength. Exercising
can restore that [strength], mobility, balance,
allow you to get out more and exercise and
stay independent.”

(Colin Miller, CEO, International Council on Aging, Times Colonist, Oct.
15t 2005)



Strength and aging

There is a progressive decline in muscle mass
(sarcopenia)

There is a subsequent loss of strength

However, many studies! have demonstrated an
increase in mass (4.2 v 5.6%) and strength (35-40%)
following Resistance Training (RT) programs with
older populations (60-75 years) similar to younger
populations (20-35 years)

Strength was retained over a 16 week follow up
period with once per week training but higher
volume training seemed necessary for the older
group to retain mass

1 Bickel et al., 2011, Breen et al., 2012, Macaluso & de Vito, 2003



Start of Resistance Training: Milo
(600 BC Greek wrestler)




What is resistance training?




Tai Chi also helps to improve
balance and decrease falls
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Other forms of strength training
Pilates Chair Yoga




Increases in strength from resistance
training have been attributed to:

An increase in the cross sectional area of the
muscle (fibres) or contractile components

(hypertrophy)

An increase in the neural input (drive) to
the muscle without an increase in the
muscle cross sectional area

Energetic changes
Combination of some or all of the above



Increase in muscle size!




The role of myostatin
(inhibitor of muscle growth)







Perimysium

Skeletal Muscle ...

Blood vessels
and nerves

Skelatal muscle
(organ)

MUSCLE FIBER

SKELETAL MUSCLE



Cross section of a muscle fibre
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A myotibril

(d) MYOFIBRIL

Surrounded by:
Sarcoplasmic
reticulum

Consists of:
Sarcomeres
(Z line to Z line)




Sliding filament theory

Resting sarcomer *

Actin (thin filament) Myosin (thick fitameant)
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Sarcoplasmic Reticulum & T-Tubules
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Muscle fiber (internal organization)
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Neuromuscular junction
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Motor End Plate & Initiating Contraction

Motor
end plate

Synaptic
terminal

T-tubule

1. ACh released,
binding to receptors

3. Sarcoplasmic [~
reticulum

2. Action
potential
reaches
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5. Contraction
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Steps in the initiation of a contraction

Steps that end the contraction




How muscles contract:
“The Sliding Filament Theory”


https://www.youtube.com/watch?v=jUBBW2Yb5KI
https://www.youtube.com/watch?v=jUBBW2Yb5KI
https://www.youtube.com/watch?v=jUBBW2Yb5KI
https://www.youtube.com/watch?v=jUBBW2Yb5KI

Hypertrophy v hyperplasia?




Changes in a muscle fibre size:

Training

Morphological changes with training and detraining
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Fig. 2 Stmplified model for the relationship between muscle fibre
size and the balance between anabalic and catabolic stimuli, Muscle
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Effect of hormones
on hypertrophy

Testosterone is a strong anabolic steroid that
enhances muscle growth

= It declines in males with age (after 30!)

= However, hypertrophy of skeletal muscle is

still possible in women and older individuals
through the release of Growth hormone (GH),
IGF-1

Skeletal muscle can also synthesize

testosterone, estradiol, dehyroepiandrosterone
(DHEA), and dihydrotestosterone (DHT).



= "Resistance-training-
induced increased
muscular sex steroid
hormones may
positively affect age-
related concerns such
as accidental falls,
diabetes, sarcopenia,
and osteoporosis and
may improve the
quality of life for older

individuals,"

Sato et al., 2014
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Possible mechanisms related
to neural adaptations (Aagaard, 2003)

Greater MU recruitment (activation)
Greater rate coding (firing frequency)
Greater synchronization (?)

Greater synergistic activity

Changes in co-contraction

Reflex potentiation

Decrease in pre-synaptic inhibition (’SI)



Motor unit (MU)

= Functional unit of
movement

m Consists of a oMN
& the muscle fibers
1t innervates

(Kandel et al., 2000)



Motor neuron to muscle fiber

Neuromuscular
junction

= AP propagated
down aMN to NM]J

./ = oMN releases ACh

2 = Sarcolemma
transmembrane

Mus

potential altered —
AP

Myofibril

yofioril

(Martini et al., 2003)
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Evidence of neural adaptations

Cross training/education effects (changes in
strength, iEMG, but no hypertrophy)

Increase in specific tension (force/CSA)

Specificity of movement pattern and
contraction type

Interpolated twitch torque cp to MVC
Hypnosis and special sensory stimuli
Peak force v rate of force development

Strength gains in the absence of muscle
hypertrophy



Some things to consider in developing

[=]

a strength training program

Progression

= Need to continue to challenge the muscle group to
increase strength (5-10% increase each week)

Performing the exercises

= Do the exercise slowly (2s) in both parts (the concentric
and eccentric parts)

Do complimentary exercises
= Do a pull and push exercise for each joint

Try to exercise major muscle groups (8-10
exercises)

There is a need to go to fatigue (i.e. need to feel
tired by the last repetition)



There are several published
guidelines on the training
protocols that produce specific
neuromuscular adaptations

from resistance training
(e.g. NSCA, ACSM)



Scientific support?

= Unfortunately scientific support for the these
guidelines and techniques is lacking

Typically populations used in research are not high
performance athletes

Most training periods are relatively short term
Often well controlled research lacks ecological
validity

Many studies lack important details in regard to the
training parameters

The studies just haven’t been done!



Conclusions

= There is limited support for the notion that
resistance training programs emphasizing low-
to-moderate intensity and high volume of work
.... promote greater muscle hypertrophy than
programs with high intensity and low volume
of work.

Hrysomallis, 1997



Types of resistance

training

= Body weight exercises

= Can of soup (bag of
spuds)

= Weight training

exercises (free v
stacked weights)

= Tubing (therabands)




T h e ra. ba n d S: http://www.thera-bandacademy.com/
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Exercises for Older Adults

BICEPS CQURLS: Grasp band at
walst-level. Bend elbows, bringing
hands to shoulders. Keep back
straight. Hold & skowly returm.

Color Reps

TRICEPS EXTENSION: Grasp band
with elbows bent. Keep elbows at

side. Stralgimen elbows, bringing
hands to hips. Hold & slowdy retum.

Color Reps

Thera-Band® Lower Body Exercises

CHAIR SQUATS: Hold band at
walst. Keep elbows stralght.
Showly kowwer to chair by bending
knees and hips; keep back
straight. Hold & slowly retum

to standing.

Color Reps

CALF RAISES: Hold band at walst.
Eeep elbows stralght. Go up
omio your toes. Hold and skowly
returm.

Color Reps

ANKLE DORSIFLEXION:

Pull toes back toward head
against band. Hold and
slowly returm.

Color

Reps

PERFORM ALL THESE EXERCISES
SLCANVILY AMD REMEMEER TO BREATHE
DURING EACH REPETITION.

FROMNT RAISE (FLEXION): Grasp
band at walst-level. Keep elbows
straighit and Iift arms forward to
shoulder level. Keep back
straighit. Hold & slowly retumn.

Color Reps

LATERAL RAISE (ABDUCTION):
Grasp band at walkst-level. Keep
elbows stralight and lift arms out-
wiard to shoulder level. Hold &
slowwly returm.

Color Reps
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4 DIRECTION KICK: Perform kicks in 4 directions
against the band. Hold & slowly return. Repeat on
other leg. Use chair for support i needed.

Color Reps

PERFORM THESE KICK EXERCISES ON A FIRM SURFRACE ARST,
PROGRESS TO A STABILITY TRAIMER AS BALANCE IMPROVES.

LAT PULL DOWM:

Attach band owverhwead and
grasp band In front of you.
Eend elbows, bringing hands
to chest and elbows backward.
Hold and slowiy & retum.

Color Reps

CHEST PRESS:

Grasp band at shoulder-level.
Straighten albows, pushing
hands away from body. Hold
and slowdy & return.

Color Reps

SEATED ROWN: Grasp band at
chest-level. Bend elbows,
bringing hamnds to chest amd
elbows backward. Hold &
slowvly returm.

Color Reps

M R E,

KMNEE FLEXION:

Eend knee and pull leg back
toward chair. Hold & slowly
returm.

Color Reps

KMNEE EXTENSION:

Extend knee and point foot
toward celling. Hold & slowly
retum.

Color Reps

References: Mikesoy et al. Eur J appl Physiol. 6£20100:316-320, 1994

Topp et al. Gerontology 33(4)°501-506, 1993
Topp et al_ Rehabil NUr 19(5k266-273, 1004

HIP FLEXIOMN:
Lift hip upward toward celling.
Hold & slowly returm.

Color Reps




Evidence-based resistance
training recommendations

VARIABLES:

[=]

Intensity

Load and repetition

Resistance mode/ type

Repetition duration
Volume and frequency

RECOMMENDATIONS:

[=]

Persons should train to
momentary muscular
failure

Weight >80% 1RM and
perform repetitions to
failure (8-12 reps)

Use either free or
stacked weights

= Maintain steady force

1 set is adequate; 1X or

2 X per week
From: Fisher et al., 2011



Important point

...... lower, than previously realized, intensity
high-volume resistance exercise can stimulate a
robust muscle protein synthetic response
similar to traditional high-intensity low volume
training, which may be beneficial for older
adults

Breen & Phillips, 2011



Sample Program

In general do a program of about 8-10 exercises and try
to do at least twice per week.

A simple program would consist of:

A. An exercise for biceps (e.g. bicep curl)

B. An exercise for triceps (e.g. forearm extension,
dumbbell press overhead, Arnie press)

C. An exercise for chest (bench press or push up)

D. An exercise for back (e.g. lat pull downs, arm pulls,
or seated row)



Sample program (continued)

E. An exercise for quads (leg extension on a machine or
front lunge or the single leg squat that Anna showed
you. You can do these holding dumbbells)

F. An exercise for hamstrings (leg curl machine or back
lunges or walking lunges. You can also do these with

dumbbells).

G. Side arm lifts
F. Side arm pull downs

Note: These exercises are in pairs as it is important to
work the muscles both sides of a joint. The suggestion
is to do them in pairs.



Exercises for the
back/core:
The big three

Stuart McGill



https://www.youtube.com/watch?v=033ogPH6NNE
https://www.youtube.com/watch?v=033ogPH6NNE

Nutrition is important

Need adequate protein intake

Number of studies have examined the addition of
whey protein (40 grams) to changes in protein
synthesis in the muscle with significant results

The timing of protein supplement ingestion seems
to be important, especially in preventing protein
degradation

Need to check with physician to see if this is
necessary

Most North Americans exceed the NDR for protein
intake



I*I Health Santé Your health and Votre santé et votre

Canada Canada safety... our priority.  sécurité... notre priorité. Recommended Number Of Food Guide Servings per Day
. Children Teens Adults
E at’ ng AgeinYears | 2-3 4-8 913 14-18 19-50 51+
Wel l Wi th Sex Girls and Boys Females Males | Females Males Females Males

Canadas

pguinl 31 41 6|6|7|67|8|6]7

{ WILD RICE

i

The chart above shows how many Food Guide Servings you
\/ need from each of the four food groups every day.

Having the amount and type of food recommended and
following the tips in Canada’s Food Guide will help:
« Meet your needs for vitamins, minerals and other nutrients.

« Reduce your risk of obesity, type 2 diabetes, heart disease,
certain types of cancer and osteoporosis.

« Contribute to your overall health and vitality.




Take home message

Try to incorporate some
form of strength training at
least once (twice) per week

Many programs currently
available in Recreation and
Seniors Centres (e.g.
Stretch and Strength) or
personal trainers

Include at least three
aerobic training sessions or
combine with strength
training

Eat right! Ensure you are
consuming enough protein
and calories (follow the

Canada’s Food Guide)
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Important information in regard to
the design of the training programs

(] [=] [ [= [ [= [

Time under tension (TUT)

Volitional muscular fatigue

Number of sets

Rest in-between sets

Rest in-between repetitions

Number of exercise interventions per week
Duration of experimental period

Should be reported in order to assess the
stimulatory effect of the training on
muscular protein synthesis.

Toigo and Boutellier (2006)
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Training variables and terminology

Load (intensity)

Volume load (reps x sets)

Rest between sets (recovery in training session)
Frequency of training ( how much is enough?)

= Times per week

Duration (how long?)
= Length of each session?
= Number of weeks/?
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Training variables and terminology
(continued)

Mesocycle structure (e.g. 3:1, 4:1, 2:2)

Number of exercises per muscle group
Variation in training

Exercise order

Periodized model (linear, constant volume etc.)
Type of workout (triset, superset etc.)

Loading strategy (drop sets, forced reps etc.)
To failure/not to failure?



Training variables and terminology
(continued)

= Concentric, eccentric, and isometric

= Time under tension (TUT) and the way the
time is achieved (e.g. a TUT of 120s can be
achieved by 4 reps x 30s actions v 3 sets x 10
reps at 4s per action)

= Also the time for the concentric, eccentric
contractions and pause (e.g. 214;21%)

=@ Movements/actions: flexion/extension,
rotation (pronation/supination),
abduction/adduction, dorsi/plantar flexion,

pull/push.



2012 Nov;92(3):174-8. doi: 10.1016/j.meatsci.2012.04.027. Epub 2012 Apr 28.
Nutrient-rich meat proteins in offsetting age-related muscle loss.

Abstract

From a health perspective, an underappreciated consequence of the normal aging
process is the impacts that the gradual loss of skeletal muscle mass, termed sarcopenia,
has on health beyond an effect on locomotion. Sarcopenia, refers to the loss of muscle
mass, and associated muscle weakness, which occurs in aging and is thought to proceed
at a rate of approximately 1% loss per year. However, periods of inactivity due to illness
or recovery from orthopedic procedures such as hip or knee replacement are times of
accelerated sarcopenic muscle loss from which it may be more difficult for older persons
to recover. Some of the consequences of age-related sarcopenia are easy to appreciate
such as weakness and, eventually, reduced mobility; however, other lesser recognized
consequences include, due to the metabolic role the skeletal muscle plays, an increased
risk for poor glucose control and a predisposition toward weight gain. What we
currently know is that two stimuli can counter this age related muscle loss and these are
physical activity, specifically resistance exercise (weightlifting), and nutrition. The focus
of this paper is on the types of dietary protein that people might reasonably consume to
offset sarcopenic muscle loss.


http://www.ncbi.nlm.nih.gov/pubmed/22632883
http://www.ncbi.nlm.nih.gov/pubmed?term=Phillips SM[Author]&cauthor=true&cauthor_uid=22632883
http://www.ncbi.nlm.nih.gov/pubmed/22632883

Resistance training restores muscle sex steroid hormone steroidogenesis in older men

4 4 4 J

and

Author Affiliations
Faculty of Sport and Health Science, Ritsumeikan University, Kusatsu, Shiga, Japan
1Correspondence: Ritsumeikan University, 1-1-1 Nojihigashi, Kusatsu, Shiga, Japan.

525-8577. E-mail:

Abstract

Skeletal muscle can synthesize testosterone and 5a-dihydrotestosterone (DHT) from
dehydroepiandrosterone (DHEA) via steroidogenic enzymes in vitro, but hormone levels and
steroidogenic enzyme expression decline with aging. Resistance exercise has been shown to
increase in plasma sex steroid hormone levels. However, it remains unclear whether resistance
training can restore impaired steroidogenic enzyme expressions in older individuals. Six young
and 13 older men were recruited, and muscle biopsies were taken from the vastus lateralis at basal
state. The same group of older subjects underwent resistance training involving knee extension and
tflexion exercises for 12 wk, and post-training biopsies were performed 4-5 d after the last exercise
session. Muscular sex steroid hormone levels and sex steroidgenesis-related enzyme expressions
were significantly lower in older subjects than younger ones at baseline, but 12 wk of resistance
training significantly restored hormone levels (DHEA: 432426 at baseline, 682131 pg/ug protein,
DHT: 6.2+0.9 at baseline, 9.8+1.4 pg/ug protein). Furthermore, the steroidogenesis-related enzymes
such as 3pB-hydroxysteroid dehydrogenase (HSD), 178-HSD, and 5o-reductase expressions were
significantly restored by resistance training. We conclude progressive resistance training restores
age-related declines in sex steroidogenic enzyme and muscle sex steroid hormone levels in older
men. —Sato, K., lemitsu, M., Matsutani, K., Kurihara, T., Hamaoka, T., Fujita, S. Resistance training
restores muscle sex steroid hormone steroidogenesis in older men.
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http://www.fasebj.org/search?author1=Motoyuki+Iemitsu&sortspec=date&submit=Submit
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http://www.fasebj.org/search?author1=Kenji+Matsutani&sortspec=date&submit=Submit
http://www.fasebj.org/search?author1=Kenji+Matsutani&sortspec=date&submit=Submit
http://www.fasebj.org/search?author1=Toshiyuki+Kurihara&sortspec=date&submit=Submit
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2012 Nov 28;108(10):1780-8. doi: 10.1017/50007114511007422. Epub 2012 Feb 7.
Resistance exercise enhances myofibrillar protein synthesis with graded intakes of whey protein

in older men.
1
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Abstract

Feeding stimulates robust increases in muscle protein synthesis (MPS); however, ageing may alter
the anabolic response to protein ingestion and the subsequent aminoacidaemia. With this as
background, we aimed to determine in the present study the dose-response of MPS with the
ingestion of isolated whey protein, with and without prior resistance exercise, in the elderly. For
the purpose of this study, thirty-seven elderly men (age 71 (sd 4) years) completed a bout of
unilateral leg-based resistance exercise before ingesting 0, 10, 20 or 40 g of whey protein isolate
(W0-W40, respectively). Infusion of 1-[1-13C]leucine and 1-[ring-13C6]phenylalanine with bilateral
vastus lateralis muscle biopsies were used to ascertain whole-body leucine oxidation and 4 h post-
protein consumption of MPS in the fed-state of non-exercised and exercised leg muscles. It was
determined that whole-body leucine oxidation increased in a stepwise, dose-dependent manner.
MPS increased above basal, fasting values by approximately 65 and 90 % for W20 and W40,
respectively (P < 005), but not with lower doses of whey. While resistance exercise was generally
effective at stimulating MPS, W20 and W40 ingestion post-exercise increased MPS above W0 and
W10 exercised values (P < 005) and W40 was greater than W20 (P < 0-05). Based on the study, the
following conclusions were drawn. At rest, the optimal whey protein dose for non-frail older adults
to consume, to increase myofibrillar MPS above fasting rates, was 20 g. Resistance exercise
increases MPS in the elderly at all protein doses, but to a greater extent with 40 g of whey ingestion.
These data suggest that, in contrast to younger adults, in whom post-exercise rates of MPS are
saturated with 20 g of protein, exercised muscles of older adults respond to higher protein doses.
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Effect of combined aerobic and resistance training versus aerobic training alone in

individuals with coronary artery disease: a meta-analysis.
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Abstract

BACKGROUND:

Resistance training (RT) has only a permissive role as an adjunct to aerobic training (AT)
in cardiac rehabilitation.

DESIGN AND METHODS:

To compare the effect of AT with combined RT and AT (CT) we searched MEDLINE,
Cochrane Controlled Trials Register, EMBASE, PreMedline, SPORT DISCUS, CINAHL
(from the earliest date available to October 2009) for randomized controlled trials
(RCTs), examining effects of CT versus AT on body composition, cardiovascular fitness
(VO(2peak)), strength, and quality-of-life (QOL) in coronary artery disease (CAD)
(excluding heart failure). Two reviewers selected studies independently.
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RESULTS: ( L , )

Twelve studies met the study criteria (229 AT patients, 275 CT patients). Compared with
AT, CT decreased percent body fat by -2.3% (WMD (weighted mean difference); 95% CI:
-3.59 to -1.02), decreased trunk fat (SMD (standardized mean difference): -0.56; 95% CI: -
0.96 to -0.15) and increased fat-free mass by 0.9 kg (WMD; 95% CI: 0.39 to 1.36) in three
studies (n =106). Similarly CT was associated with larger increases in lower body
strength (seven studies, n =225, SMD: 0.77; 95% CI: 0.49 to 1.04) and upper body
strength (eight studies, n =262, SMD: 1.07; 95% CI: 0.76 to 1.38). Compared to AT, CT
improved peak work capacity (three studies, n =92, SMD: 0.88; 95% CI: 0.45 to 1.31) and
there was a trend for CT to increase VO(2peak) by 0.41 ml/kg/min (nine studies,

n =399, WMD; 95% CI: -0.05 to 0.88). Qualitative analysis of QOL data favors CT. Study
withdrawals were similar for AT (14.2% £13.2) and CT (11.5% +15.5). No serious
adverse events were reported.

CONCLUSIONS:

CT is more effective than AT in improving body composition, strength, and some
indicators of cardiovascular fitness, and does not compromise study completion or
safety when compared to AT.
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Resistance exercise enhances myofibrillar protein synthesis with graded intakes of whey protein

in older men.
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Abstract

Feeding stimulates robust increases in muscle protein synthesis (MPS); however, ageing may alter
the anabolic response to protein ingestion and the subsequent aminoacidaemia. With this as
background, we aimed to determine in the present study the dose-response of MPS with the
ingestion of isolated whey protein, with and without prior resistance exercise, in the elderly. For
the purpose of this study, thirty-seven elderly men (age 71 (sd 4) years) completed a bout of
unilateral leg-based resistance exercise before ingesting 0, 10, 20 or 40 g of whey protein isolate
(W0-W40, respectively). Infusion of 1-[1-13C]leucine and 1-[ring-13C6]phenylalanine with bilateral
vastus lateralis muscle biopsies were used to ascertain whole-body leucine oxidation and 4 h post-
protein consumption of MPS in the fed-state of non-exercised and exercised leg muscles. It was
determined that whole-body leucine oxidation increased in a stepwise, dose-dependent manner.
MPS increased above basal, fasting values by approximately 65 and 90 % for W20 and W40,
respectively (P < 005), but not with lower doses of whey. While resistance exercise was generally
effective at stimulating MPS, W20 and W40 ingestion post-exercise increased MPS above W0 and
W10 exercised values (P < 005) and W40 was greater than W20 (P < 0-05). Based on the study, the
following conclusions were drawn. At rest, the optimal whey protein dose for non-frail older adults
to consume, to increase myofibrillar MPS above fasting rates, was 20 g. Resistance exercise
increases MPS in the elderly at all protein doses, but to a greater extent with 40 g of whey ingestion.
These data suggest that, in contrast to younger adults, in whom post-exercise rates of MPS are
saturated with 20 g of protein, exercised muscles of older adults respond to higher protein doses.
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Skeletal muscle protein metabolism in the elderly: Interventions to counteract the 'anabolic

resistance' of ageing.
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Abstract

Age-related muscle wasting (sarcopenia) is accompanied by a loss of strength which can
compromise the functional abilities of the elderly. Muscle proteins are in a dynamic equilibrium
between their respective rates of synthesis and breakdown. It has been suggested that age-related
sarcopenia is due to: i) elevated basal-fasted rates of muscle protein breakdown, ii) a reduction in
basal muscle protein synthesis (MPS), or iii) a combination of the two factors. However, basal rates
of muscle protein synthesis and breakdown are unchanged with advancing healthy age. Instead, it
appears that the muscles of the elderly are resistant to normally robust anabolic stimuli such as
amino acids and resistance exercise. Ageing muscle is less sensitive to lower doses of amino acids
than the young and may require higher quantities of protein to acutely stimulate equivalent muscle
protein synthesis above rest and accrue muscle proteins. With regard to dietary protein
recommendations, emerging evidence suggests that the elderly may need to distribute protein
intake evenly throughout the day, so as to promote an optimal per meal stimulation of MPS. The
branched-chain amino acid leucine is thought to play a central role in mediating mRNA translation
for MPS, and the elderly should ensure sufficient leucine is provided with dietary protein intake.
With regards to physical activity, lower, than previously realized, intensity high-volume resistance
exercise can stimulate a robust muscle protein synthetic response similar to traditional high-
intensity low volume training, which may be beneficial for older adults. Resistance exercise
combined with amino acid ingestion elicits the greatest anabolic response and may assist elderly in
producing a 'youthful' muscle protein synthetic response provided sufficient protein is ingested
following exercise.
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The acute metabolic and molecular responses to resistance training to
momentary muscular failure do not differ from that of traditional
endurance training. Myocardial function appears to be maintained,
perhaps enhanced, in acute response to high intensity resistance
training, and contraction intensity appears to mediate the acute
vascular response to resistance training. The results of chronic
physiological adaptations demonstrate that resistance training to
momentary muscular failure produces a number of physiological
adaptations, which may facilitate the observed improvements in
cardiovascular fitness. The adaptations may include an increase in
mitochondrial enzymes, mitochondrial proliferation, phenotypic

54 conversion from type IIx towards type Ila muscle fibers, and
vascular remodeling (including capillarization). Resistance training to
momentary muscular failure causes sufficient acute stimuli to produce
chronic physiological adaptations that enhance cardiovascular fitness.
This review appears to be the first to present this conclusion and,
therefore, it may help stimulate a changing paradigm addressing the
misnomer of ‘cardiovascular’ exercise as being determined by
modality.
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Abstract

Feeding stimulates robust increases in muscle protein synthesis (MPS); however, ageing may alter
the anabolic response to protein ingestion and the subsequent aminoacidaemia. With this as
background, we aimed to determine in the present study the dose-response of MPS with the
ingestion of isolated whey protein, with and without prior resistance exercise, in the elderly. For
the purpose of this study, thirty-seven elderly men (age 71 (sd 4) years) completed a bout of
unilateral leg-based resistance exercise before ingesting 0, 10, 20 or 40 g of whey protein isolate
(W0-W40, respectively). Infusion of 1-[1-13C]leucine and 1-[ring-13C6]phenylalanine with bilateral
vastus lateralis muscle biopsies were used to ascertain whole-body leucine oxidation and 4 h post-
protein consumption of MPS in the fed-state of non-exercised and exercised leg muscles. It was
determined that whole-body leucine oxidation increased in a stepwise, dose-dependent manner.
MPS increased above basal, fasting values by approximately 65 and 90 % for W20 and W40,
respectively (P < 005), but not with lower doses of whey. While resistance exercise was generally
effective at stimulating MPS, W20 and W40 ingestion post-exercise increased MPS above W0 and
W10 exercised values (P < 005) and W40 was greater than W20 (P < 0-05). Based on the study, the
following conclusions were drawn. At rest, the optimal whey protein dose for non-frail older adults
to consume, to increase myofibrillar MPS above fasting rates, was 20 g. Resistance exercise
increases MPS in the elderly at all protein doses, but to a greater extent with 40 g of whey ingestion.
These data suggest that, in contrast to younger adults, in whom post-exercise rates of MPS are
saturated with 20 g of protein, exercised muscles of older adults respond to higher protein doses.
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Steele J, Fisher J, McGuff D, Bruce-Low S, Smith D.

Resistance Training to Momentary Muscular Failure Improves
Cardiovascular

Fitness in Humans: A Review of Acute Physiological Responses and Chronic
Physiological Adaptations. JEPonline 2012;15(3):53- 80.

Research demonstrates resistance training produces significant
improvement in cardiovascular fitness (VO2 max, economy of
movement). To date no review article has considered the underlying
physiological mechanisms that might support such improvements.
This article is a comprehensive, systematic narrative review of the
literature surrounding the area of resistance training, cardiovascular
fitness and the acute responses and chronic adaptations it produces.
The primary concern with existing research is the lack of clarity and
inappropriate quantification of resistance training intensity. Thus, an
important consideration of this review is the effect of intensity.



Recommendations
Presentation 1:

@ Do some form of
moderate aerobic activity
for 30 min, 5 days per
week (it can be 1n
increments of 10 min)

or

@ Do some form of
vi§orous aerobic activity
3 days a week for 20
min continuous

or

@ Some form of HIIT 3
days per week!

or
E combination




HIIT options

High Volume:

= Astrand model ot 5-10 repeats of 1-3min high
intensity work with equal parts active recovery
(1:1). Can build to 30 min of high intensity
work (athletes)

= McMaster model of 10 repeats of 1 min high
intensity work followed by 1 min active
recovery or 10 min of high intensity work

Low Volume:

= Tabata model of 8 repeats of 20s high intensity
work followed by 10s active recovery.
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Inflammation occurs in the vasculature as a
response to injury, lipid peroxidation, and
perhaps infection. Various risk factors,
including hypertension, diabetes, and
smoking, are amplified by the harmful effects
of oxidized low-density-lipoprotein
cholesterol, initiating a chronic inflammatory
reaction, the result of which is a vulnerable
plaque, prone to rupture and thrombosis.

Inflammation as a Cardiovascular Risk Factor,)
MD; , MD, MPH
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