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Abstract

Anti-aging refers to treatments that delay, prevent or reverse the aging process that leads to
degenerative changes causing pathological conditions in adults. The anti-aging treatment and
service market can be divided into five categories: pharmaceutical approaches, regenerative
medical approaches, digital therapeutics, innovative supplements and new beauty products
and devices. The pharmaceutical and regenerative medical approaches are treatments for
pathological conditions and the other three are anti-aging services before or after those states.
Regenerative rehabilitation can further improve the treatment effects synergistically. From the

perspective of rehabilitation, the basis of anti-aging treatment is exercise and physical activity.
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As regenerative treatments, blood products, senolytics, and cell therapy have been studied. A S - 202214 3812
Since the aging mechanisms are diverse, a tissue-specific approach may be suitable rather

than inhibiting all aging mechanisms by a single treatment.
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“Humans are not huge worms or big mice.”).®

Koo o &
)
2
32
alles
mf o
~
2
oL
O
N
uies
ox.
=,
>

N rL
X
o

o
30
)

~

(2) =35}o] 7| A3} Z2-Eo] A (tissue-specific) FL
1e8}0] 3 A2 AshY, DUAH e 429
H]7FedA) o3 = (chronic low grade ‘sterile’ inflammation), (2)

B2} 7157l oF A A7) 7% o]AH(macromolecular

2 |



Geriatric Rehabilitation 2022;12(1):21-24

dysfunction and organelle dysfunction, ¢f|: Telomere
uncapping, [EZEgo} 7|50, @E7]A|E(stem cell),
M| E(progenitor cell), HAA| T )5 04 @AM Z =3}
(cellular senescence) -0 2 JLH3F 24~ QItk? o] -
o] HAat ile] chopst R, shte] A@yo s vl A
st 2 9]

& ol ol vor 3 AR AR £ 5l
upgo] Qlck, Habgol o 2 $elvh glonE, 27-Sol

2 22 "WhHo| o Ald 7psAlo] ok

(3) A3 :=5H(cellular senescence)} senolytics
/11] T 3l= 159 —.—8. EA (Central hallmark)_ M

— H HES RIS B ot Al
27 &AFS & d(senescence

S5he 3l A BH] TP

associated secretory phenotype, SASP)-2 HH|sl=4]|, o|g]
Sk A|EZE A ASHAU SASPE 2A|5}= k&2 senolytics
gl Shch 28 QArH o 2 o]ln] AFRE T Qe SFE S0
metformin, rapamycin, angiotensin receptor blockers
2} opjel, w8} B AT AFE] NZSA BEL
Dasatinib (dependence receptor A 3[#]), Quercetin (PI3K
Z8l|#)]), Navitoclax (Bcl-2/Bel-xL AsljA]) 5 o1& 7}A] Af

_,_—.— E;q = O] O:]-?-EJ - o]]:]_2728

(@) 71412 A 5A4

ML 32 25l 7M. 12 (stem cell exhaustion)o]
=] 11, S7|AE %] E(stem cell technology)”} a3} %]
e 4 ok” Fujell e B34 FaEGel dish
A R AGHE AR} AR Fol, o]tz £4-So]
ow ¥ 4 ol 2eFol 0 Bz

E S = B )
Zdsi,

K

bru
il

o

7| A

P
N

o]

T5olA felE EIME, 25
7} ) Lol (myoblast) 7t of e}, -go] obd
0 FIMILE o187t AB3Eol A

X jo op 2w b
oF hu o rh gy

wh Mr 3l

=+ o OE:’ o

o i

rII. [ H_l

Jo 1&

oY
ol
(o]
<

X

=

Agke] THONA e o]

oito] He Age &5 Al

A B Folet. ST, Qukele] 80% olto] e} 4k

= A

Z0] AlA| 5 2| 2]of| WEs1A] FEol, 132 Al FE A
sle} ddztElo] Qitt Al &Eo| 71&F BAlsl g4

-3l HAolmg Qo] 48
& of@7] o] gk 2y} deko] Wosjeh? AA R
24 A A, senolytics, AILX2A) Fol AT Folm, e
o] 7zdo] ThaFalr] miEol, shite] A g A =M BE L3
o] 718& AASI7 | RHe 22-5o| 2l o] AT &

At

8 A(adherence to exercise)

i

O

REFERENCES

1. Janac S, Clarke B, Gems D. Aging: natural or disease? A
view from medical textbooks. In Vaiserman AM, editor.
Anti-aging drugs: From basic research to clinical practice,
Cambridge (UK); 2017

2. Parisi JM, Rebok GW, Carlson MC, Fried LP, Seeman
TE, Tan EJ, et al. Can the wisdom of aging be activated
and make a difference societally? Educ Gerontol
2009;35:867-879

3. Tchkonia T, Zhu Y, van Deursen J, Campisi J, Kirkland
JL. Cellular senescence and the senescent secretory
phenotype: therapeutic opportunities. J Clin Invest
2013;123:966-972

4. Tikkinen KA, Leinonen JS, Guyatt GH, Ebrahim S,
Jarvinen TL. What is a disease? Perspectives of the
public, health professionals and legislators. BMJ Open
2012;2:¢001632

5. Bulterijs S, Hull RS, Bjork VC, Roy AG. It is time
to classify biological aging as a disease. Front Genet
2015;6:205

6. Anker SD, Morley JE, von Haehling S. Welcome to
the ICD-10 code for sarcopenia. J Cachexia Sarcopenia
Muscle 2016;7:512-514

7. Zhavoronkov A, Bhullar B. Classifying aging as a disease
in the context of ICD-11. Front Genet 2015;6:326

8. Ahmed MS, Tkram S, Bibi N, Mir A. Hutchinson-Gilford
Progeria syndrome: A premature aging disease. Mol
Neurobiol 2018;55:4417-4427

2 |



Geriatric Rehabilitation 2022;12(1):21-24

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

Pokorski M, Barassi G, Bellomo RG, Prosperi L,
Crudeli M, Saggini R. Bioprogressive paradigm in
physiotherapeutic and antiaging strategies: A review. Adv
Exp Med Biol 2018;1116:1-9

Blair SN, Kohl HW, 3rd, Paffenbarger RS, Jr., Clark DG,
Cooper KH, Gibbons LW. Physical fitness and all-cause
mortality. A prospective study of healthy men and women.
JAMA 1989;262:2395-2401

Franco OH, de Lact C, Pecters A, Jonker J, Mackenbach
J, Nusselder W. Effects of physical activity on life
expectancy with cardiovascular disease. Arch Intern Med
2005;165:2355-2360

Myers J, Prakash M, Froelicher V, Do D, Partington S,
Atwood JE. Exercise capacity and mortality among men
referred for exercise testing. N Engl J Med 2002;346:793-
801

Mora S, Redberg RF, Cui Y, Whiteman MK, Flaws JA,
Sharrett AR, et al. Ability of exercise testing to predict
cardiovascular and all-cause death in asymptomatic
women: a 20-year follow-up of the lipid research clinics
prevalence study. JAMA 2003;290:1600-1607

Ding D, Mutrie N, Bauman A, Pratt M, Hallal PRC,
Powell KE. Physical activity guidelines 2020:
comprehensive and inclusive recommendations to activate
populations. Lancet 2020;396:1780-1782

WHO. WHO guidelines on physical activity and
sedentary behaviour, 2020

White NT, Delitto A, Manal TJ, Miller S. The american
physical therapy association's top five choosing wisely
recommendations. Phys Ther 2015;95:9-24

A& Il 2 7 5 AE]A ARe] A% 3 R 2020
Rose LF, Wolf EJ, Brindle T, Cernich A, Dean WK,
Dearth CL, et al. The convergence of regenerative
medicine and rehabilitation: federal perspectives. NPJ
Regen Med 2018;3:19

Conboy IM, Conboy MIJ, Wagers AJ, Girma ER,

Weissman IL, Rando TA. Rejuvenation of aged progenitor

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

cells by exposure to a young systemic environment.
Nature 2005;433:760-764

Rebo J, Mehdipour M, Gathwala R, Causey K, Liu Y,
Conboy MJ, et al. A single heterochronic blood exchange
reveals rapid inhibition of multiple tissues by old blood.
Nat Commun 2016;7:13363

Conese M, Carbone A, Beccia E, Angiolillo A. The
fountain of youth: A tale of parabiosis, stem cells, and
rejuvenation. Open Med (Wars) 2017;12:376-383

De Magalhaes JP, Stevens M, Thornton D. The business of
anti-aging science. Trends Biotechnol 2017;35:1062-1073
Kirkland JL, Tchkonia T. Senolytic drugs: from discovery
to translation. J Intern Med 2020;288:518-536

McHugh D, Gil J. Senescence and aging: Causes,
consequences, and therapeutic avenues. J Cell Biol
2018;217:65-77

Thoppil H, Riabowol K. Senolytics: A translational bridge
between cellular senescence and organismal aging. Front
Cell Dev Biol 2019;7:367

Son Y, Kim JR. Can we rejuvenate? Implications of
biological aging research. Yeungnam Univ J Med
2017;34:1-10

73783, A =ste]] tiet AR X5 B, Al
Sle} =olyt FH|ERIAYP(SASP). EAA|ZAYE5t A
e 2017;7:1-6

Yu Y. Application of stem cell technology in antiaging
and aging-related diseases. Adv Exp Med Biol
2018;1086:255-265

Qazi TH, Duda GN, Ort MJ, Perka C, Geissler S, Winkler
T. Cell therapy to improve regeneration of skeletal muscle
injuries. J Cachexia Sarcopenia Muscle 2019;10:501-516
Rivera-Torres S, Fahey TD, Rivera MA. Adherence to
exercise programs in older adults: Informative report.
Gerontol Geriatr Med 2019;5:2333721418823604
Neiman A, Ruppar T, Ho M, Garber L, Weidle P, Hong
Y, et al. CDC Grand rounds: Improving medication
adherence for chronic disease management — innovations
and opportunities. MMWR Morb Mortal Wkly Rep
2017;66:1248-1251

24 |





