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Why do we age? 5
Whether driven by an internal clock in our genes or a fifetime of wear anw@ften can
be mitigated through lifestyle choices.

ook obder

disease

What controls aging and metabolism
in the human body?
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The Nobel Prize in <>
Physiology or Medicine manon

2009 <A REVOLUTIONARY APFROACH TO-

Photo: U. Montan Phoco: U. Montan
Elizabeth H. Carol W. Greider
Blackburm Prize share: 1/3
Prize share: 173

NOREL PAITE WiNNER

to Elizabeth H. Blackburn, Carol W. Greider and Jack W. Szostak “for ~ ElissaEpel, PhD
Kt Couel o g o b e et Length

ueattnien, tonser  Telomere Length as a Marker of Biological Age

"‘.'..."'.:.7." Telomere shortening is the main cause of age-related

break down of our cells.

the discovery of how chromosomes are protected by telomeres and

The Nobel Prize in Physiology or Medicine 2009 was awarded jointly Elizabeth Blackburn, PhD x x
Telomere
S e

~ERCKAVCEL. Nablarests sod snts ol b Srch o Mevry

the enzyme telomerase”.

Telomere Length Declines
in Dividing Cells as We Age

8,000

telomere
length in

base pairs
(human
blood cells)

35 65
age (years)

'reenager Elderly Adult

As the cell divides over time (healthy cell)..

_[®—E8

®—8

chromosome s]r ~lr *1' ‘l’
\ R \\ \\\ \‘ R \‘\ A\
\\b \‘ \\ ) ‘\ )

..telomeres shorten, eventually signaling
the cell to stop dividing (senescence).

1 Telomere length shortens with age
(A
? DNA Lol

Telomere

Telomere Length - the Key to Longevity
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long telomeres | telomere shortenin;g> short telomeres

telomere
long g arm

/ ' .agiﬁg

DNA / \
telomerase activity stress,
low oxidative stress /obesity|
Geniromere antioxidant vitamin intake /smoking',
psychological wellbeing viral infections
short p arm | physical activity | chronic inflammation
- hormone imbalance
: alcohol consumption
Ch:)l:‘:g:ids P | air pollution
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. LONG
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" i - o
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https://heho.com.tw/archives/87473

ental health, or mental wellness, is essential to your overall
M e n t a health and quality of life. It affects how we think, feel, act,
make choices, and relate to others. Managing social isolation,

loneliness, stress, depression, and mood through medical and self-

H e a lt h care is key to healthy aging.
How Stress & High Cortisol Impair Your Health

=
§§m%

e s —>'1t&w
"4

. | Adensine s Corsal _’J‘
Q-}/ b\

" - ‘ "

Convents giycogen  Increased Tunnel Aooeleraton Digeston
toglicose  blood pressure vision ofheartrate  slows down

* Poor sleep
* Weakened immune function

on Aging

Aging? ——
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How to effe'ctively manage stress and protec‘t' telomere in
older adults?

Manage Your Stress

X
What Can You Do? 6{

Lowering your stress can help you stay physically and mentally healthy
as you age. You can help manage stress by:

. Practncmg medutatlon techniques

. Partlzu:-)-atTnglgaztlwtles you enjoy

» Keeping a journal to help identify
and challenge negative and
unhelpful thoughts

« Reading a good book, magazine,
or newspaper

» Reaching out to friends and family
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" Get Moving: Exercise and Physical Activity
P h s I c a l One thing researchers know for sure is that physical activity is a
cornerstone of healthy aging. Scientific evidence suggests that people

who exercise regularly not only live longer, but also may live better —

H e a lt h meaning they enjoy more years of life without pain or disability.

Exercise episodes Exercise modality Exercise intensity

regular exercise 4 endurance training ¢ low intensity ?

acute exercise 3 resistance training 9 moderate intensity
high intensity ?

[+]
T e Ry
Physical activity TERRA \

Telomerase

s

What Do

We Know

About

Healthy b
LSS /

Aging? o

Inflammation

@ESC 2 ° ° @ ° °

European Society The ESC Congresses & Events Journals Guidelines Education Research

of Cardiology
. o . = | @vous, svien
Endurance but not resistance training has e ..
anti-aging effects - o i
p O o e
28 Nov 2018 2 ° -0 om
g | e A L]
® A g e
Topic(s): Exercise Testing; Sports Cardiology; = ] e amet” A 5
Researchers have discovered that endurance exercise, such as running, swimming, cross-country skiing and
cycling, will help you age better than resistance exercise, which involves strength training with weights. °
<
Table 1. Characteristics of study participants. %y " - v ;
30 40 50 60 70
VO, (mL.kg '.min"')
Young old
Non-
Athlete Non-athlete Athlete athlete
Age, yr 244 (06) 236 (2.7) 69.2 (29) 69.8 (4.4) Summary I:
Weight, kg 743 (44) 809 (136) 73.1(7.8) 74.2 (46) Endurance training
Height, cm 1846 (39) 1820 (55) 1765 (3.1) 1723 (5.1) maintains telomere length
BMI kg.cm 2 218 (0.7) 243 (34) 234 (29) 25.0(1.1)
|T/S ratio 1.47 (0.2) 1.33 (0.1) 112 (0.1)  0.92(0.2)

:VOW mLkg '.min~' 67.0 (53) 539 (5.5) 454 (6.7) 394 (56) PLoS One 7: e51046, 2012.
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Training Modality and Type of Physical Activity on Telomere Length

; o - oy @R eE @-@@@*@@@ML@@@@@@@@TQ
g 10
g 0.5
3
$
3 .
pre post pre post pre post pre  post
Control Aerobic Interval Resistance
Group 9 9
Endurance and interval training protocols increased telomere ﬂ,)
length; however, RT did not register any such differences. N
f‘ f' Musole:Hpartropli higher mean and maximum
' heart rate
ﬂ Q
,;., | | nitric oxide (NO) synthase
74 Resistance exercise as a treatment for
sarcopenia

[ Physical Activity/Exercise ]

== e \.

Lack Of Exercise In The Elderly Women el el
Leads To Shorter Telomeres

Posted on 20 January 2017

Preserve
Skeletal
Muscle

Cell
Replication

+
Elderly women who sit more than 10 hours a day and fail to get at least 40
minutes of daily exercise are at risk of increased telomere shortening

[ Telomere Protection ]

How to Lengthen Your Telomeres with Exercise - . . .
exercise aerobic exercise 30 min

hormone estrogen (estradiol, progesterone)

attenuation cytokine and oxidative stress

—
Flndmgtlme for just a 30 minute walk could help reduce . lengthen your telomeres

telomere loss in elderly women. Oncotarget 8: 45008-45019, 2017.
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[OWA STATE UNIVERSITY

News Service

NEWS RELEASES VIDEO RESOURCES v MORENEWS v  CONTACT US

Exercise post-vaccine bumps up
antibodies, new study finds

Posted Feb 11, 2022 8:21 am

https://www.news.iastate.edu/news/2022/02/11/exercise-vaccine

Brain, Behavior, and Immunity 102 (2022) 1-10

Contents lists available at ScienceDirect = 5_":5?(”(‘,
and IMMUNITY
e —

Brain Behavior and Immunity

ELSEVIER journal homepage: www.elsevier.com/locatelybrbi

Full-length Article ;.)

Exercise after influenza or COVID-19 vaccination increases serum antibody &5
without an increase in side effects

Justus Hallam ®°, Tyanez Jones©, Jessica Alley *°, Marian L. Kohut®""
. of Kinesiology, lowa State University, Ames, IA, USA

Pmyam of Immunobiology, lowa State University, Ames, IA, USA
€ Nanovaccine Institute, lowa State University, Ames, IA, USA
ARTICLEINFO ABSTRACT
Keywords: Vaccination is an effective public health measure, yet vaccme efﬁcacy varies across different popul.auons Ad-
Exercice juvants improve vaccine efficacy but often increase reac An ional behavi dj "is
Vaccine physical exercise at the time of vaccination. Here, in separate experiments, we examined the effect of 90-minute
lgg";;? ° light- to mod i ity cycle or outdoor walk/jog aerobic exercise performed once after immu-

ization on serum ibody to three different vaccines (2009 pandemic i HIN1,

influenza, and COVID-19). Exemse took place after influenza vaccination or after the first dose of Pfizer-
BioNTech COVID-19 vaccine. A mouse model of influenza A immunization was used to examine the effect of
exercise on antibody response and the role of IFN«a as a potential mechanism by treating mice with anti-IFN«
antibody. The results show that 90 min of exercise consistently increased serum antibody to each vaccine four
weeks post-immunization, and IFNa may partially contribute to the exercise-related benefit. Exercise did not
increase side effects after the COVID-19 vaccination. These findings suggest that adults who exercise regularly
may mtrease antibody response to unluenm or COVID-19 vaccine by performing a single session of light- to
exercise pos
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Thank youl!

A "Decade of Healthy Aging": Are you ready?
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Barbell Training is Big Medicine.

The
Barbell Prescription
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*Eﬁﬂﬁﬁﬁﬁifau(Joint—by—Joint Approach)
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Barbell Training is Big Medicine.
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%ﬁ/ l\.v\ LISZ %ﬁ 5£(Goldberg etal, 1975) (Dudley&Fleck, 1987)
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WEEENEEFNITNIER vs EBFRETEMN

EEMARFNBERE
N X 25 A
.
)
T
' .
.
.
o

.
—
|
- .
AN, |
X =] A

CHNUP

t Lipolysis

Follistatin
tucpP-1 L6 |LL"; t Hepatic glucose
trisin L8 production
IL-7
IL-15 Myostatin
e R8N /Ny

during exercise

Unknown -
: t Hepatic CXCL-1
Gs!:i?v:ﬁlliz production
IL6 A EHAERAEE
HRARSURENSE
L=
5 (ABEXHARDWEREE)
: iz Follistatin-related
e TR s IL8? protein 1
t Insulin secretion CXCL-1?
via GLP-1

Promotes endothelial
function and
revascularization
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B B EN
= Bt AR

= {REYE1R?

= SER B RYEZEN?

ok U E 2%

FEE (waist) :

FEEBAE R (Central obesity) S 590 om ;LM 280 cm

MM/ (BP) LF SBP 2130 mmHg / DBP =85 mmHg

SEERE8EERE HDL-C)BE St <40 mg/dl; 4 <50 mg/dl
ZEfg M #E1E (Fasting glucose) EF FG 2100 mg/dl

— B H s (Triglyceride) EF+ TG 2150 mg/dl

L {EIE B A= E A8 2 B =8

HEETAEEREZ
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AE BV E F=—h=BEfh

305U F 305 £
5 14-20% 17-23% >25%
£°3 17-24% 20-27% >30%

BB+ E &-BMI
=BMI (iE£/55?)

=B\ 18.5

= |F&:18.5~23.9

=38 85:24.0~26.9

- SEE L :27.0-29.9

= BEAL:30.0-34.9

- BB AKES
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10%

BEINSEEE
30 %

B HEAH
60 %

KRB BHZRFTEFTIE(RMR)

Mifflin-St Jeor
Harris Benedict
Owen
WHO/FAO/UNU:
St
18-30 RMR = 15.3 X f2&E+ 479
31-60 RMR = 11.6 X385+ 879
>60 RMR = 13.5 Xf2 &+ 487
g
18-30 RMR = 14.7 XBEE+ 496
31-60 RMR = 8.7 X§2&E+ 829
>60 RMR = 10.5 XA28Z + 596

Andesvidencelibrary.com
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RBRBEZRFTETTIE(RMR)

&0 {51

—I55 14255k B E 68kg

ns:

18-30 RMR = 15.3 X 68 + 679=1719.4 (Kcal/day)

—IX 14455 #2E 57kg

Ans:

31-60 RMR = 8.7 X57+ 829=1324.9 (Kcal/day)

BEIEH(BR)

— A%

Frequency($83):

HO)

BE-2A=RK
Intensity (58 &):
EJIIIB\E§E1%E-§J$:65~85 %(;eBEHE F—

Time(f5E):

30 ~6045 %
Type(iE#8):
g?ﬁﬂﬁﬂﬂ’éﬁ K~ ERE  BRIE - BE
ot JLFq
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D REBREE

7o 7 BB B SRR RO B!
208-(0.7*6E ) or 220-4F B8 *

kIR BB ZRINE;
HRR=2285 0 B+ S8 0 B = (B A D B -

ZRFI0BE)

[N
I
Y
=
=i

]
ILVEKIREE (HRR) 2

B 205 BB LOH72 EERAOHIRE X .65~85 %
SH0k?
=P
B A0 Bk:208-(0.7420)=194(F)

Fofe —

wmALT:
HRR 65%=72+0.65(194-72)=151(F)
HRR 85%=72+0.85(194-72)=176(F)

BB EN I DR T IR 151~176F 2] 'iL
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AN 705N AR 4 14

{El A {E-Individuality
#EHE AA R ETREF (F71E)

1SR M -Specificity
FHHEARKLUR BB ETLHE

B8 fF-Overload

AP IEEEZEHNIIMECE (JEE - KR - EE)
AR D E=EcEGRE

{HHA{E-Progression/Periodization
REABEBENHRE

i & 14 -Diminishing Returns
R AV B (O] R

o] 3% % -Reversibility
BRAIIR  SERIIRERNTEER (FAER BEER)

— R B ENEE 73 (AL 75N 4R)

Frequency(383):
BE=-R
Intensity(G& E):
50~85% 1RM
Time(B5E):
607 LA
Type(E#H):

AL DENAR (1R 5 ~ Mg - HEER ~ K - B%) -
ZLAIER - BREERAE
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1RM 883

1\

1 100%

2 95%

3 93%

4 90%

5 87%

6 85%

7 83%

8 80%

9 77%

10 75%

11 70%

12 67%

13 65%

= = =
£ = il & R 8
g7 |mBe| %IRM | RAxRH f’"iﬁ“ @RIA
| 2-3 (1-
38 BLwEt A < 67 12-20 < 30 #»
3)

ﬁ’ BLRE K 67-85 8-12 3-6 30-90 #»
/‘l’—i e X2 75-90 <5h 3-5 2-5 4
& A >8H <6 2-6 2-5 &
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[Tl
(I

=2 | 3 a 5 6 4 8 9 10|11 (12|13 |14 (15| 16 | 17 | 18 | 19 | 220

Strength
vover J=INNNEEN ~

R —
[ e —

2| 3|4 |5|6|7|8|9 |[10|[11[12|13[14|15| 16|17 | 18| 19 |220
©2008 Human Kinetics Repetition maximum continuum

Training goal

Baechle, T.R, & Earle, R. W. (Eds). (2008.

@7l AR

= 1T RE R 4R 7= L B Bk (3l i B FE it s PR AE
= BEEEI4 ( Otago training )
= Knee bends

= Backwards walking &
alking and turning around

= Sideways walking

=Tandem stance (heel toe stand)

=Tandem walk (heel toe walk)

= One leg stand

= Heel walking

=Toe walk

= Sit to stand

= Stair walking
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51F

LeSuer, Dale A.1; McCormick, James H.2; Mayhew, Jerry L.3;
Wasserstein, Ronald L.4; Arnold, Michael D.5. The Accuracy of
Prediction Equations for Estimating 1-RM Performance in the
Bench Press, Squat, and Deadlift. Journal of Strength and
Conditioning Research 11(4):p 211-213, November 1997.
BEENSRERRRS:
https://www.hpa.gov.tiw/Home/Index.aspxXx

Baechle, T. R., & Earle, R. W. (Eds.). (2008). Essentials of strength
training and conditioning. Human kinetics.

Thomas, S., Mackintosh, S., & Halbert, J. (2010?. Does the ‘Otago
exercise programme’reduce mortality and falls in older adults?: a
?és]i'eérg_lghc review and meta-analysis. Age and ageing, 3%(6),

Academy of Nutrition and Dietetics: hitps://www.andeal.org/
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Barbell Training is Big Medicine.
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