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get/Direction

Sequence (5'-3')

HEK3-Fwd ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNATGTGGGCTGCCTA
GAAAGG
HEK3-Rev GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCCAGCCAAACTTGTCAACC
RNE2-Fwd ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNACGTCTCAT
ATGCCCCTTGG
RNE2-Rev GACTGGAGTTCAGACGTGTGCTCTTCCGATCTACGTAGGAATTTTGGTGGGACA
CDK4-Fwd ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTGCTACGGGCAATCAC
TCTC
CDK4-Rev GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCGAGATCTGAAGCCAGGAACA
RBI1-Fwd ACACTCTTTCCCTACACGACGCTCTTCCGATCT
NNNNCGAACACCCAGGCGAGGTCA
RBI-Rev GACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGAAGTAAATATTGTTAGGGAG
AAVSI1-Fwd ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGCAGGG
CAGGGAAGGAGACA
AAVS1-Rev GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTGGCTTTGGCAGCCTGTGCTG

octd K177A-Fwd

octd K177A-Rev

ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTCCCTGAACCTAGTGGG
GAG

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTTCCTCCACCCACTTCTGC
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Mechanism of Action

Clinical/Preclinical

Applications

Reference

Partial reprogramming (OSKM factors) ‘Transient Yamanaka factor (OCT4, Animal models; improved regeneration, PMID: 27984723
SOX2, KLF4, MYC) expression resets organ function, vision restoration PMID: 30328784
epigenetic age
Decitabine, 5-Azacytidine DNA methylation inhibitors; reactivate Preclinical studies PMID: 27039820
silenced genes
‘Trichostatin A, Butyrate Increase histone acetylation, restore Preclinical longevity studies PMID: 15695762

youthful gene expression patterns

Sirtuin activators Enhance DNA repair, chromatin Preclinical models, calorie restriction PMID: 27028172
silencing mimeics
SUV39H1, LSDI inhibitors Alter histone methylation patterns Preclinical studies PMID: 35000672

linked to senescence-associated
heterochromatin
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Mechanism of Action

Clinical/Preclinical

Applications

Reference

Dasatinib

Quercetin

Navitoclax (ABT-263)

FOXO4-DRI peptide

Digoxin, Ouabain

Broad-spectrum tyrosine kinase
inhibitor (Src kinases, ephrin signaling,
PI3K/AKT pathways)

Inhibits PI3K/AKT, interferes with

BCL-xL pathway

Selective BCL-2 family protein inhibitor
(BCL-2, BCL-xL, BCL-W)

Disrupts FOXO4-pS3 interaction,
releasing active p53 to induce apoptosis

Inhibit Na*/K* pumps, disrupt cellular
homeostasis

Human trials (in combination with
Quercetin); improved frailty, fibrosis,
metabolic function in animal models

Human trials in combination with
Dasatinib; broad-spectrum senolytic
activity

Preclinical studies; in vivo clearance of
senescent bone marrow and
chemotherapy-induced senescent cells

Restored fitness and organ function in
aged mice

Preclinical models, especially
therapy-induced senescence

PMID: 31542391

PMID: 31542391

PMID: 26657143

PMID: 35510614

PMID: 31636264

BPTES Glutaminase inhibitor, targets altered Preclinical PMID: 36435512
‘metabolism in senescent cells

RSL3 Induces ferroptosis in senescent cells Preclinical PMID: 35607817

SSKI (-gal prodrug) p-galactosidase activated prodrug, Preclinical (mouse models) PMID: 32341413

triggers p38 MAPK apoptosis
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Rapamycin, Everolimus, Temsirolimus

Metformin

Ruxolitinib

Mechanism of Action

mTOR pathway inhibitors; reduce SASP
via NF-KB/STAT3 suppression

AMPK activator; indirectly inhibits
mTOR/NE-«B signaling, reduces SASP

Inhibit cytokine-driven JAK/STAT
pathway, block SASP cytokines (IL-6,
1L-8)

Clinical/Preclinical

Applications

Preclinical and early human trials;
extend lifespan, reduce inflammaging
in animal models

Preclinical and human trials (TAME
study)

Preclinical studies; IPF trials showed
improved physical function

Reference

PMID: 23258954

PMID: 35640743

PMID: 26578790

Parthenolide, BAY 11-7082

PTBP1 inhibitors

PDIA3 inhibitors

Siltuximab, Canakinumab

Block NF-kB-mediated transcription of
SASP components

RNA-splicing factor required for full
SASP secretion

Blocks PDIA3, inhibits TGF-p
activation and fibrotic SASP

Neutralize SASP cytokines directly

Preclinical studies; reduced

inflammation in mouse models

Preclinical

Preclinical

Human trials

PMID: 20093358

PMID: 29990503

PMID: 32687065

PMID: 36509292

PMID: 29447987
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tudy or Subgro Mean D Total Mean D Total Weight

1.1.1 Older adults without sarcopenia (healthy)

Machado A 2010 2168 322 13 0.632 4.119
Mikhael M 2010 365 92 4 22 165
Timén R 2024 1 10 12 04 95
Subtotal (95% Cl) 29

Heterogeneity: Chi? = 1.39, df = 2 (P = 0.50); I> = 0%
Test for overall effect: Z=1.31 (P = 0.19)

1.1.2 Older adults with sarcopenia

Wei N 2017 005 122 20 -0.08 1.21
Zhu'Y 2019 017 254 28 002 1.98
Subtotal (95% Cl) 48

Heterogeneity: Chi? = 0.01, df =1 (P = 0.92); I? = 0%
Test for overall effect: Z = 0.40 (P = 0.69)

13 14.6%

7 5.0%
13 14.3%
33  33.9%

20 23.0%
27 31.6%
47 54.6%

1.1.3 Older adults with low functionality (frail or institutionalized)

Grubbs B 2020 0.02 1.53 10 -0.05 2.12
Subtotal (95% CI) 10

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% Cl) 87
Heterogeneity: Chiz = 2.11, df =5 (P = 0.83); 2= 0%
Test for overall effect: Z=1.09 (P = 0.28)

10 11.5%
10 11.5%
90 100.0%

Test for subaroup differences: Chi2=0.71.df=2 (P =0.70). 2= 0%

Std. Mean Difference
IV, Fixed, 95% CI

0.40 [-0.38, 1.18]
0.98 [-0.35, 2.31]
0.06 [-0.73, 0.84]
0.34[-0.17, 0.85]

0.10 [-0.52, 0.73]
0.06 [-0.46, 0.59)]
0.08 [-0.32, 0.48]

0.04 [-0.84, 0.91]
0.04 [-0.84, 0.91]

0.16 [-0.13, 0.46]

Std. Mean Difference
1V, Fixed, 95% CI
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1_Weigh

WBVT CON

r I Mean D Total Mean D T
1.2.1 Older adults without sarcopenia (healthy)
Camacho-Cardenosa M 2019  16.44 10.39 11 0.83 14.07 10
Goudarzian M 2017 577 443 7 068 6.12 7
Leung K 2014 1.61 43352 280 -0.85 5.692 316
Marin-Casales E 2017 9.3 2.9 15 07 77 10
Mikhael M 2010 202 319.59 4 959 943 7
Rees S 2007 13.3 349 15 -24 373 15
Tseng S 2016 1217  8.17 14 143 6.59 14
Subtotal (95% CI) 346 379
Heterogeneity: Chi? = 11.80, df = 6 (P = 0.07); I> = 49%
Test for overall effect: Z =7.42 (P < 0.00001)
1.2.2 Older adults with sarcopenia
Wei N 2017 10.7 183 20 -0.15 12.68 20
Zhang H 2025 4.1 4.8 20 07 532 20
Zhu'Y 2019 3.09 379 28 056 33 27
Subtotal (95% Cl) 68 67
Heterogeneity: Chi? = 0.01, df = 2 (P = 1.00); I = 0%
Test for overall effect: Z = 3.84 (P = 0.0001)
1.2.3 Older adults with low functionality (frail or institutionalized)
Grubbs B 2020 33 425 10 -02 795 10
Zhang L 2014 3.84 1.885 19 254 1.705 18
Subtotal (95% CI) 29 28
Heterogeneity: Chi? = 0.10, df = 1 (P = 0.75); I = 0%
Test for overall effect: Z = 2.35 (P = 0.02)
Total (95% Cl) 443 474

Heterogeneity: Chi? = 12.29, df = 11 (P = 0.34); I?=11%
Test for overall effect: Z = 8.66 (P < 0.00001)
Test for subaroup differences: Chi2=0.38.df=2 (P =0.83). 12=0%

2.0%
1.4%
66.7%
2.1%
1.0%
3.4%
2.5%
79.1%

4.4%
4.4%
6.0%
14.7%

2.2%
4.0%
6.2%

100.0%

Std. Mean Difference

1V, Fix Y

1.22[0.27, 2.17]
0.89 [-0.23, 2.01]
0.48 [0.32, 0.64]
1.56 [0.63, 2.49]
0.88 [-0.43, 2.19]
0.42[0.30, 1.15]
1.40 [0.56, 2.25]
0.57 [0.42, 0.72]

0.68 [0.04, 1.31]
0.66 [0.02, 1.30]
0.70 [0.16, 1.25]
0.68 [0.33, 1.03]

0.53 [-0.37, 1.42]
0.71[0.04, 1.37]
0.64[0.11, 1.18]
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Std. Mean Difference
1V, Fix % Cl
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tudy or Subgrou Mean
3.1.1 Low frequency, low amplitude
Mikhael M 2010 3.65
Zhang L 2014 3.84

Subtotal (95% CI)

WBVT
D Total Mean
9.2 4 22
1.885

CON

D Total Weight

1.65

19 254 1.705

23

Heterogeneity: Tau? = 0.00; Chi? = 0.13, df =1 (P = 0.72); I? = 0%
Test for overall effect: Z =2.50 (P = 0.01)

3.1.2 Low frequency, high amplitude

Camacho-Cardenosa M 2019  16.44
Rees S 2007 13.3
Tseng S 2016 1217
Wei N 2017 7.5
Zhu'Y 2019 3.09

Subtotal (95% CI)

10.39
34.9
8.17

13.75
3.79

11
15
14
20
28
88

0.83
-2.4
1.43
-0.15
0.56

14.07
37.3
6.59

12.68

Heterogeneity: Tau? = 0.01; Chi? = 4.40, df = 4 (P = 0.35); > = 9%
Test for overall effect: Z = 4.62 (P < 0.00001)

3.1.3 High frequency, low amplitude
Leung K 2014 1.61
Subtotal (95% CI)

Heterogeneity: Not applicable

4.3352

Test for overall effect: Z = 5.79 (P < 0.00001)

3.1.4 High frequency, high amplitude

Goudarzian M 2017 5.77
Marin-Casales E 2017 9.3
Wei N 2017 10.7

Subtotal (95% CI)

443
2.9
183

280
280

7
15
20
42

-0.85

0.68
0.7
-0.15

5.692

6.12
3.5
12.68

Heterogeneity: Tau? = 0.81; Chi?=8.98, df =2 (P = 0.01); I?=78%
Test for overall effect: Z=2.27 (P = 0.02)

Total (95% CI)

433

Heterogeneity: Tau? = 0.10; Chi? = 20.81, df = 10 (P = 0.02); I = 52%
Test for overall effect: Z = 5.59 (P < 0.00001)

Test for subaroup differences: Chi2=4.73.df=3 (P =0.19). 2= 36.6%

7
18
25

316
316

10
20
37

464

3.8%
10.0%
13.8%

6.4%
9.1%
7.6%
10.5%
12.1%
45.7%

20.1%
20.1%

5.0%
5.0%
10.4%
20.4%

100.0%

Std. Mean Difference

IV, Random, 95% Cl

0.98 [0.35, 2.31]
0.71[0.04, 1.37]
0.76 [0.16, 1.36]

1.2210.27, 2.17]
0.42 [-0.30, 1.15]
1.40 [0.56, 2.25]
0.57 [-0.07, 1.20]
0.70[0.16, 1.25]
0.78 [0.45, 1.11]

0.48 [0.32, 0.64]
0.48 [0.32, 0.64]

0.89 [-0.23, 2.01]
2.64 [1.51,3.77]
0.68 [0.04, 1.31]
1.35[0.18, 2.51]

0.82 [0.53, 1.11]

Std. Mean Difference
1V. Random. 95% CI
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Embase (648) through other sources (n=0)
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