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Table 1. Hot yoga programs. The volunteers were asked to participate in a beginner or basic yoga program
according to their individual physical condition on the first day of the program.

B Yoga beginner

Block of Yoga sequence : : : Duration
Yoga Poses Names (Asanas) in Sanskrit & English
1 1Snesstil1?élt11()) rg)aratlon Session preparation instructions 1.5 min
Warm-up Warm-up
2 -Breath 6.5 min
-Shoulder joint
-Spine
3 Asana-Prone Dandayamna Bharmanasana,”Balancing Table Pose sequence 7 min
including a preparatory pose (hip strech) and follow-up pose (child pose)
4 Asana-Sitting Anjaneyasana,” Low lunge sequence 6 min
including a preparatory pose (twist pose) and follow-up pose (half sprit).
5 Phalakasana /plank pose 0.5 min
6 Bhujangasana / cobra pose 0.5 min
7 Salabhasana /Locust pose 0.5 min
8 Balasana,” Child's pose 0.75 min
9 Adho Mukha Shvanasana /" Downward-facing dog 0.75 min
10 [Asana-Standing Uttanasana ~ Standing Forward Bend 1 min
Utthita Trikonasana,” Extended triangle pose sequence
11 including four preparatory Poses (high lunge, eagle pose, wild-legged forward 14 min
bend, and Squat)
12 | Asana-Sitting Phalakasana, plank pose 0.75 min
13 Ardha Bhujangasana,” Half cobra pose 0.75 min
14 Dhanurasana,” Bow pose 0.75 min
15 Balasana,” Child's pose 0.75 min
16 Upavistha konasana,~ Wide-angle seated forward bend 6 min
17 |Cool-down Ardha Setubandhasana,”half bridge pose 0.75 min
18 Eagle twist with hip strech 3.5 min
19 Pawanmuktasana,” Wind-relieving pose 0.75 min
20 |Relaxation Shavasana,”Corpse Pose 5 min
21 Breath 1 min
22 Session closing instructions 1 min
total 60 min
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B Yoga basic

Block of Yoga sequence Yoga Poses Names (Asanas) Duration

1 Session prep aration Session preparation instructions 1 min
Instructions

2 [Warm-up Breath 1 min
3 Jathara Parivartanasana, ~ Revolved belly pose 2 min
4 Pawanmuktasana,” Wind-relieving pose 1 min
5 Kapalahbhati / Skull-shining breath 2 min
6 Marjarasana ~ Cat cow pose 1.5 min
7 Parsva balasana  Thread the needle 1.5 min
8 Uttana Shishosana “Extended Puppy Pose 1 min
9 Balasana ~Child's pose 1 min
10 Anjaneyasana /" Low lunge 2 min
11 Parighasana /Gate pose 2 min
12 Balasana ~ Child's pose 1 min
13 |Asana-Standing Utkatasana ~ Chair pose 4 min
14 Ardha chandrasana " Half moon pose 1.5 min
15 Parivrtta utkatasana  chair twist pose 1.5 min
16 Tadasana /" Mountain pose 1 min
17 Garudasana ~ Eagle pose 1.5 min
18 Parsvottanasana / Intense side stretch pose 1.5 min
19 Parivrtta Sanchalasana,” Low lunge twist pose 1 min
20 Virabhadrasana I " Warrior Il Pose 1 min
21 Utthita Trikonasana / Extended triangle pose 1 min
22 Prasarita Padottanasana ~ Wide Legged Forward Bend 1.5 min
23 Natarajasana ~ Lord of the dance pose 2 min
24 Vrksansana ” Tree pose 1.5 min
25 Tadasana /" Mountain pose 2 min
26 |Asana-Prone Phalakasana plank pose 1 min
27 Bhujangasana cobra pose 1 min
28 Dekasana /”Airplane pose 1 min
29 Dhanurasana,~ Bow Pose 1 min
30 Balasana ~Child's pose 1 min
31 Ustrasana ~ Camel pose 1 min
32 Sasangasana ~ Rabbit pose 1 min
33 |Asana-Sitting Upavistha konasana ~ Paschimottanasana 2 min
34 Krounchasana ~ Heron pose 1 min
35 Ardha Matsyendrasana ~ Half lord of the fishes Pose 1 min
36 Paschimottanasana  Seated forward bend 1 min
37 |Cool-down Ardha Setubandhasana ~ half bridge pose 1 min
38 Pawanmuktasana,” Wind-relieving pose 1 min
39 Pawanmuktasana,” Wind-relieving pose 2 min
40 |Relaxation Shavasana / Corpse Pose 5 min
41 Session closing instructions 1 min
total 60 min
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Table 2. gRT-PCR primer nucleotide sequence.

Gene Forward

GAPDH  5-ATGACATCAAGAAGGTGGTG-3'

SIRTI 5-TCGCAACTATACCCAGAACATAGACA-3
SIRT6 5'-CCACCAAGCACGACCGCCAT-3’

hTERT 5-CGGAAGAGTGTCTGGAGCAA-3’

hTERC 5-GTGGTGGCCATTTTTTGTCTAAC-3’

’

(5)
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Biosystems, Foster City, KE 71 7 4 )L =7 JH) THlE L
7zo BHNIAERIEFASY & — i TEEIL L. GAPDH
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Reverse Reference
5'-CATACCAGGAAAATGAGCTTG-3' 57
5-CTGTTGCAAAGGAACCATGACA-3’ 57
5'-CGCCCTCTCCAGCACACGG-3’ 58
5’-TGACCTCCGTGAGCCTGTC-3' 59
5-TGCTCTAGAATGAACGGTGGAA-3’ 60
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Fig. 1. Evaluation of body composition in volunteers before and after yoga.

Each participant individually participated in 60-minute hot yoga lessons twice weekly for 3 months. No significant changes in body weight
(a), BMI (b), or muscle mass (¢) were observed when comparing results from individuals before and after hot yoga, but the fat volume (d)
and body fat percentage (€) differed significantly before and after hot yoga. The results were analyzed using the Mann-Whitney U test and
are expressed as the mean + SE, n =48, * p < 0.05. BMI, body mass index; SE, standard error.
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Fig.2. Changes in plasma catecholamine and cortisol concentrations before and after hot yoga lessons.

Changes in plasma catecholamine and cortisol concentrations before and after hot yoga lessons. Plasma was obtained from subjects before
initiation of the hot yoga program and after. The concentrations of adrenaline (@) and noradrenaline (b) were significantly higher after
hot yoga than before individuals began the hot yoga program, but the concentrations of dopamine (¢) and cortisol (d) did not change
significantly. The results were examined by Mann-Whitney U test and are expressed as the mean + SE values, n = 48, * p < 0.05, *** p <
0.001. SE, standard error.
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Fig.3. Effect of hot yoga on oxidative stress.

(a) DCF. After completion of the hot yoga program, plasma ROS levels were significantly decreased compared to the levels observed
before the program started. (b) 8-OHdG. The percentage of oxidized DNA damage in plasma from the different groups was evaluated by
quantifying 8-OHdG levels. Hot yoga significantly decreased the level of 8-OHdG compared to the levels observed before the program. The
results were analyzed using the Mann-Whitney U test and are expressed as the mean + SE, n =48, ** p < 0.01, *** p < 0.001. ROS, reactive
oxygen species; DCF, 2’,7’-dichlorofluorescein; 8-OHdG, 8-o0x0-2’-deoxyguanosine; SE, standard error.
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Fig. 4. SIRT6 expression is changed by hot yoga.
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b) SIRT6
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Blood was collected from subjects before beginning and after completing the hot yoga program. The mRNA expression levels of SIRT6 (b) in
individual samples were significantly higher after completing the hot yoga program than they were prior to its initiation; however, no differences
were seen in the SIRTI (@), hTERT (c¢) and hTERC (d) mRNA expression levels between the two groups of samples. The expression levels of
the analyzed genes were normalized to that of GAPDH. The mRNA expression levels in the hot yoga group (white bars) are presented relative
to the levels before beginning hot yoga (represented as 1.00; black bars). The results were analyzed using the Mann-Whitney U test and are
expressed as the mean + SE, n =48, * p < 0.05. GAPDH, glyceraldehyde-3 -phosphate dehydrogenase; SE, standard error.
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Fig. 5. Protective effect of hot yoga against skin aging.

(a) Skin corneum water content: The amount of water in the corneum. (b) Skin elasticity (the maximum amplitude): Height of the skin
drawn into the opening when sucked and released at a negative pressure of 300 mbar (mm). (¢) Skin elasticity (the minimum amplitude):
Height of the skin drawn into the opening after 2 seconds of suction and release with a negative pressure of 300 mbar (mm). (d) Skin
elasticity (recover): Ratio of the maximum amplitude to the minimum amplitude value (%). The moisture content of the stratum corneum was
measured before and after completion of the hot yoga program. The moisture content in individuals who completed the hot yoga program was
significantly higher than it was for them prior to beginning hot yoga. The skin elasticity was estimated in individuals before beginning and
after completing the hot yoga program. The maximum and minimum amplitude of skin elasticity was significantly higher in individuals after
completion of the hot yoga program than it was before starting it. The results were analyzed using the Mann-Whitney U test and are expressed
as the mean + SE, n =48, *** p <0.001. SE, standard error.
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Fig. 6. The skin texture improving effect of hot yoga.

a) Skin texture visual image. Visual images of skin replicas and image analysis of the skin texture before and after hot yoga. b) Skin texture
volume ratio: The number of perceived skin textures divided by 100 per millisquare meter. ¢) Number of skin texture: The average depth of
skin texture within the unit area. d) Depth of skin texture: The number of skin texture per millimeter straight line. Green indicates areas that
are recognized as high, and brown indicates areas that are recognized as deep. The volume, number, and depth of skin texture points in three-
dimensional skin replicas was evaluated by image analysis. Quantification of the volume, number, and apparent depth of skin texture points.
The volume and number of skin texture points after hot yoga were significantly larger than they were before the lesson program began. The
apparent depth of the skin was smaller in the skin replicas after the hot yoga trial period than it was before the trial period. The results were
analyzed using the Mann-Whitney U test and are expressed as the mean + SE, n =48, * p < 0.05, ** p <0.01, and *** p < 0.001.

(9)



f

I IEME B R R 2T 2 Z RS Tw
o —H. BEZEBOBETITbORL Ky hIFIZOW
TIIEE AL EN TV R, GRS EETTITbN
Lz, Ry NI FITEFEO TN I VRICHH D AR
KEL B Lo Ty R v b3 A& 2L,
BIBARNVEY, BRILAN L 2O, L CT7 v F 24
DU T EAT ORISR T v LA 1EE
Z 776

12AMO Ay b I T IEICEES 2 ZRIZED X
BT LD ERF LI2EZ A, Ky b3 TR
DELEAEOWM T2 B EELZEDBWHLNITR > T,
CORBREIE, ZED ROV F — XU 52 (DXA)
Tk M3 AR T RO O A WE L 72 DLl
DOWfgE & —5 LT 5, KIRBFE ORI, . B
PREEALIE . HEIRIE. & L TRz & Ok & 7 s B R
IR RITL T 5303030, il £ 0B CiEE§ 5
&M AMEE S B 72052 ARIREE O BRBE R R TH
LHIENEZONL, L7z oT, ZOWESERIE. IR
FioERIZL > THIERIENIHAE FHT DI
Ay M ATHMENTH L RERZ RIEL TWw 55,

HTF A=V T I T TF ) — )b OBEHI I
MERT7Z2OMEA WML T 52 EMms L Twv 5202,
FTDRHEAETTRVFY) Y, JVTRLFY) Yy, K=
NIV, B )VF S — VOREEIN T ARy b I
HOWELEFTo ZORKE, Sy vaFickh7rL
F) VT RLF Y oA E AN L CTIEILE % L
T2 2 & TR AEINT 2 W REHEAVRE S Lz F 72
Ry NIFTIZEBITTHEP RSN G722 s F—8
RVEAR Yy VIS L D MRFAE IS L e WwZ AR
BN TRLFY Y FERIEI/IVTRFLFY V2L B
MENREEMEZF &R L, DR, EIREIR 7
70— AR LIE . P, (DATIEZE, LHEYEEE
BEDERBEEBIZOL D LEHRMEND 5, T0iz0
Ay bITEINSDEBOFRHICHRNTH L0 fElk
HRIEEN D,

TRLF)EI VT RLFY VIEB-TRLFY V5
R E AL CROSOEA RS 7201 Ky haFid
AL AL ZOEHNIZK R TH 2 WHEHED B 5

FiEZEQLIZONT, MBOROSL NIV IFHHE 412
LR, RE. ¥ o528 RUBBoOmbrT &k
T ETHEIEBIEREZRTZ EAREShTws?, £+
CTHRY FIHIZEBROSL ALK T8-OHAG & #iat L
kA, Ry I HIFIROSEIHIT L 2 LA S NI
o lze BN LY MFEATEMS 2 2 & T, I N Rz A
FAZT VIS A 2 ) BB E 2 R &b 2 L 5 5
Mo TW0EY, FFNIBHICL ) —F 21 228
WAL &N, I b FY 7 OROS O REA % IH L, 1%
PARET AL L FEIFEN TV B, Fhin i, BE

(10)

Glycative Stress Research

WF Nrf2OBBIT 2 REST S 2L LFEH I TE D,
Y—F a2 YIEINf2OAT 7 FN—F—L LTHEET S
CENRBENATVET, Doz b FHAaldhy b
IHIZ &Y SIRTI & SIRT6 DFEBNFEEN LD TIE
GuwiprbEz T, TofER, BR%IC SIRT6 ® mRNA
BB LTWAE I Ebh ol LROMAERFEL
CTRRLAERICEDE Iy FaAET VRN E -
THELLAN=ZAL%H L TSIRT6 EERL /2D T
EawhrtFEAEEZ L, SIRTO IEHHEET L LT
MHENTWDLS, X o TRIFIEIZE Y. SIRT6 DiftEL
FRT Ay M I IEREFGFORECHRITHL L
TREMEDRIZ S NI — . SOWRHAENFET H720D12
. XY RN 2mAE DRy b I T o REOME
b, SOLRDMAEVPLETH L,

F—Faf 773 =LA THXT—YOuEME
AEDHIMFEDOMEICEHEL TEBY ., 7025 —F¥OuEHE
e b OO OFMOLERICEN D Z & HE
FEENT VS, BIREWC L 12, SIRT6 % @ 5B &
HEPbF ATV 2oy 7T ADHEMIE, A ATRIEE
ENDLN, AADYTATIFIEEEN LW EAREN
TWa¥, LhL, SNOLOEREWII AL AD %W
RELZBRETHEIN TS, AL, Bk b,
PES A AL RLFIRIE . SR (UV) % EOkk 4 7 Bi5%
ARV AICBEENT WS, HIAMEEEIC L) ROS AYA R
SN DA, Sirt6 FBH BT, BRIL AT L AIZE
%R JE BRI SN DAL D 5

COWFETIE, RERHI T hTERT & hTERC DT/ O
BIET THEREZIRONd o7z —T5, REHT & I
5 L e B 1 hTERT & hTERC O J5 O #1131 BEF
REIMER Z R L Tz, Lzh»> T, 5%z T
YINVEAEER L, Ry FAHICLAETORXT—EDE
HAL % FEERE L 72w,

WL 7K 55 & BT DA T 2SI IR C A U B 208, L3
. 0wk, LbaolEmozitit, Eitokd H
WCRZDRED12THSHY, KifFETid. Ay baF
TUT T ARET Lz, AR &L T EF oK
e & B MEARIGIZMINL Tz, T b 0%t
L MESIZAE D LbOTERICx L CFRICAER 3 500
BEMED D %

T2 ARSI, Ky I TERIToHB. WY
DOPLO F AN L ESINL 2 EPEFLEI NIz, AWV AF4HE
FONIDHIDF XAV EXHMS TS,
o, BEEICHEEG T 2 BEOHIEITMZ T, &
NATDBEEONRE LGRS T DB DD EIRE L
2o COWRFEMIFT HI2I1ZE 5124 L OBIFRE D L
ECHDo SRNTEH O AN LY RIFEERL 725,
Ay b ITOPIMERE L HEICRTICIE, 4% 51
EWIN 2B ARTH 5o

-
—



SIRTG6 #E1aF ROSAEW B X OB ERTE X T % 7k v b 37 D RRARIEH

i ot

Fald, Ay bIaFTOBBICLYD AT I—NVT IV
P S, MR 2 RET 52 & 2R L7z, SIRT6 DFsHL
FETIC & o TROS FFMERITHEZEALD O RES 2 R
MEEEN D (Fig. 7)o & v b3 # & SIRT6 i& AL % 4 5
AL DAE RO W TIRAB 2 0% < #El 7
AHNZ AL EHLTH720121F, 5% LWENLET
H5bo

FIER 8 R A &

K213 25 & A LAVA International, Inc® Hf
TEHETERENT,

B EF

SR DY 2 TV OHHIAHHE IR G LT < L7z LAVA
International 2 ¥ v 7 IZJ&K#H T 5,

Fig. 7. Schematic diagram showing the mechanism of hot yoga action.

ROS, reactive oxygen species.

(11)



SE R

1) Zimmet P, Alberti KG, Shaw J. Global and societal
implications of the diabetes epidemic. Nature. 2001; 414:
782-787.

2) Wang JC, Bennett M. Aging and atherosclerosis:
Mechanisms, functional consequences, and potential
therapeutics for cellular senescence. Circ Res. 2012; 111:
245-259.

3) Soriano-Térraga C, Giralt-Steinhauer E, Mola-Caminal M,
et al. Biological age is a predictor of mortality in ischemic
stroke. Sci Rep. 2018; 8: 4148.

4) Childs BG, Durik M, Baker DJ, et al. Cellular senescence
in aging and age-related disease: From mechanisms to
therapy. Nat Med. 2015; 21: 1424-1435.

5) Higashi Y, Kihara Y, Noma K. Endothelial dysfunction
and hypertension in aging. Hypertens Res.2012; 35: 1039-
1047.

6) Guddeti RR, Dang G, Williams MA, et al. Role of yoga in
cardiac disease and rehabilitation. J Cardiopulm Rehabil
Prev. 2019; 39: 146-152.

7) Danucalov MA, Kozasa EH, Afonso RF, et al. Yoga and
compassion meditation program improve quality of life
and self-compassion in family caregivers of Alzheimer's
disease patients: A randomized controlled trial. Geriatr
Gerontol Int. 2017; 17: 85-91.

8) Gallagher A, Kring D, Whitley T. Effects of yoga on
anxiety and depression for high risk mothers on hospital
bedrest. Complement Ther Clin Pract. 2020; 38: 101079.

9) Tolahunase M, Sagar R, Dada R. Impact of yoga and
meditation on cellular aging in apparently healthy
individuals: A prospective, open-label single-arm
exploratory study. Oxid Med Cell Longev. 2017; 2017:
7928981.

10) Tabara Y, Yuasa T, Oshiumi A, et al. Effect of acute
and long-term aerobic exercise on arterial stiffness in the
elderly. Hypertens Res. 2007; 30: 895-902.

11) Brown BM, Peiffer JJ, Martins RN. Multiple effects of
physical activity on molecular and cognitive signs of brain
aging: Can exercise slow neurodegeneration and delay
Alzheimer's disease? Mol Psychiatry. 2013; 18: 864-874.

12) Santos-Parker JR, LaRocca TJ, Seals DR. Aerobic exercise
and other healthy lifestyle factors that influence vascular
aging. Adv Physiol Educ. 2014; 38: 296-307.

13) Tanaka H. Antiaging effects of aerobic exercise on
systemic arteries. Hypertension. 2019; 74: 237-243.

14) Gonzalez-Alonso J. Human thermoregulation and the
cardiovascular system. Exp Physiol. 2012; 97, 340-346.
15) Sawka MN, Cheuvront SN, Kenefick RW. High
skin temperature and hypohydration impair aerobic

performance. Exp Physiol. 2012; 97: 327-332.

16) Rowell LB, Brengelmann GL, Murray JA, et al. Human
metabolic responses to hyperthermia during mild to
maximal exercise. J Appl Physiol. 1969; 26: 395-402.

17) Gallagher A, Kring D, Whitley T. Effects of yoga on
anxiety and depression for high risk mothers on hospital
bedrest. Complement Ther Clin Pract. 2020; 38: 101079.

18) Sun F, Ding XP, An SM, et al. Adrenergic DNA damage
of embryonic pluripotent cells via 32 receptor signalling.
Sci Rep. 2015; 5: 15950.

19) Corbi G, Conti V, Russomanno G, et al. Adrenergic signaling
and oxidative stress: A role for sirtuins? Front Physiol.
2013; 4: 324.

(12)

Glycative Stress Research

20) Romana-Souza B, Santos Lima-Cezar G, Monte-Alto-
Costa A. Psychological stress-induced catecholamines
accelerates cutaneous aging in mice. Mech Ageing Dev.
2015; 152, 63-73.

21) Terao M, Katayama I. Local cortisol/corticosterone
activation in skin physiology and pathology. J Dermatol
Sci. 2016; 84: 11-16.

22)Redman LM, Smith SR, Burton JH, et al. Metabolic
slowing and reduced oxidative damage with sustained
caloric restriction support the rate of living and oxidative
damage theories of aging. Cell Metab. 2018; 3: 805-815.

23)Imai S, Guarente L. It takes two to tango: NAD™ and
sirtuins in aging/longevity control. NPJ Aging Mech Dis.
2016; 2: 16017.

24) Balan E, Decottignies A, Deldicque L. Physical activity
and nutrition: Two promising strategies for telomere
maintenance? Nutrients. 2018; 10: 1942.

25) Done AJ, Traustadottir T. Nrf2 mediates redox adaptations
to exercise. Redox Biol. 2016; 10: 191-199.

26) Gordon LA, Morrison EY, McGrowder DA, et al. Effect of
exercise therapy on lipid profile and oxidative stress
indicators in patients with type 2 diabetes. BMC Complement
Altern Med. 2008; 8: 21.

27yLavu S, Boss O, Elliott PJ, et al. Sirtuins: Novel
therapeutic targets to treat age-associated diseases. Nat Rev
Drug Discov.2008; 7: 841-853.

28) Boily G, Seifert EL, Bevilacqua L, et al. SirT1 regulates
energy metabolism and response to caloric restriction in
mice. PLoS One. 2008; 3: e1759.

29) Baur JA, Pearson KJ, Price NL, et al. Resveratrol improves
health and survival of mice on a high-calorie diet. Nature.
2006; 444: 337-342.

30) Kuang J, Chen L, Tang Q, et al. The role of Sirt6 in obesity
and diabetes. Front Physiol. 2018; 9: 135.

31) Sundaresan NR, Vasudevan P, Zhong L, et al. The sirtuin
SIRT6 blocks IGF-Akt signaling and development of
cardiac hypertrophy by targeting c-Jun. Nat Med. 2012;
18: 1643-1650.

32) Lerrer B, Gertler AA, Cohen HY . The complex role of SIRT6
in carcinogenesis. Carcinogenesis. 2016; 37: 108-118.

33) Mostoslavsky R, Chua KF, Lombard DB, et al. Genomic
instability and aging-like phenotype in the absence of
mammalian SIRT6. Cell. 2006; 124: 315-329.

34)Cui X, Yao L, Yang X, et al. SIRT6 regulates metabolic
homeostasis in skeletal muscle through activation AMPK.
Am J Physiol Endocrinol Metab.2017; 313: E493-E505.

35) Tzanetakou IP, Nzietchueng R, Perrea DN, et al. Telomeres
and their role in aging and longevity. Curr Vasc Pharmacol.
2014; 12: 726-734.

36) Cong Y, Shay JW. Actions of human telomerase beyond
telomeres. Cell Res. 2008; 18: 725-732.

37)Savage SA, Bertuch AA. The genetics and clinical
manifestations of telomere biology disorders. Genet Med.
2010; 12: 753-764.

38) Ledo R, Apoldnio JD, Lee D, et al. Mechanisms of human
telomerase reverse transcriptase (hTERT) regulation:
Clinical impacts in cancer. J Biomed Sci.2018; 25: 22.

39) Werner C, Hanhoun M, Widmann T, et al. Effects of
physical exercise on myocardial telomere-regulating
proteins, survival pathways, and apoptosis. J Am Coll Cardiol.
2008; 52: 470-482.



SIRTG6 #E1aF ROSAEW B X OB ERTE X T % 7k v b 37 D RRARIEH

40) Ludlow AT, Zimmerman JB, Witkowski S, et al.
Relationship between physical activity level, telomere
length, and telomerase activity. Med Sci Sports Exerc.
2008; 40: 1764-1771.

41) Laye MJ, Solomon TP, Karstoft K, et al. Increased
shelterin mRNA expression in peripheral blood
mononuclear cells and skeletal muscle following an ultra-
long-distance running event. J Appl Physiol. 2012; 112:
773-781.

42) Yamamori T, DeRicco J, Naqvi A, et al. SIRTI
deacetylates APE1 and regulates cellular base excision
repair. Nucleic Acids Res. 2010; 38: 832-845.

43) Chilton WL, Marques FZ, West J, et al. Acute exercise
leads to regulation of telomere-associated genes and
microRNA expression in immune cells. PLoS One. 2014;
9: €92088.

44) Patel PL, Suram A, Mirani N, etal. Derepression of hTERT
gene expression promotes escape from oncogene-induced
cellular senescence. Proc Natl Acad Sci USA. 2016; 113:
E5024-5033.

45) Rubtsova M, Naraykina Y, Vasilkova D, et al. Protein
encoded in human telomerase RNA is involved in cell
protective pathways. Nucleic Acids Res. 2018; 46: 8966-
8977.

46) Shiratsuchi E, Nakaba M, Yamada M. Elastin hydrolysate
derived from fish enhances proliferation of human skin
fibroblasts and elastin synthesis in human skin fibroblasts
and improves the skin conditions. J Sci Food Agric. 2016;
96: 1672-1677.

47) Wang AS, Dreesen O. Biomarkers of cellular senescence
and skin aging. Front Genet. 2018; 9: 247.

48) Czajka A, Kania EM, Genovese L, et al. Daily oral
supplementation with collagen peptides combined with
vitamins and other bioactive compounds improves skin
elasticity and has a beneficial effect on joint and general
wellbeing. Nutr Res. 2018; 57: 97-108.

49) Hunter SD, Laosiripisan J, Elmenshawy A, et al. Effects of
yoga interventions practised in heated and thermoneutral
conditions on endothelium-dependent vasodilatation: The
Bikram yoga heart study. Exp Physiol. 2018; 103: 391-
396.

50)Lee J, Jung S, Kim N, et al. Myocardial metabolic
alterations in mice with diet-induced atherosclerosis:
Linking sulfur amino acid and lipid metabolism. Sci Rep.
2017; 7: 13597.

51) Khandekar MJ, Cohen P, Spiegelman BM. Molecular
mechanisms of cancer development in obesity. Nat Rev
Cancer. 2011; 11: 886-895.

52) Petrofsky J, Berk L, Alshammari F, et al. The effect of
moist air on skin blood flow and temperature in subjects
with and without diabetes. Diabetes Technol Ther. 2012;
14: 105-116.

53) Petrofsky JS, McLellan K, Prowse M, et al. The effect of
body fat, aging, and diabetes on vertical and shear pressure
in and under a waist belt and its effect on skin blood flow.
Diabetes Technol Ther. 2010; 12: 153-160.

54) Ferrari R, Camici PG, Crea F, et al. Expert consensus
document: A 'diamond' approach to personalized treatment
of angina. Nat Rev Cardiol. 2018; 15: 120-132.

55) Cunningham KS, Gotlieb Al. The role of shear stress in
the pathogenesis of atherosclerosis. Lab Invest. 2005; 85:
9-23.

56) Satta S, Mahmoud AM, Wilkinson F, et al. The role Nrf2
in cardiovascular function and disease. Oxid Med Cell
Longev. 2017; 2017: 9237263.

(13)

57)Pan H, Guan D, Liu X, et al. SIRT6 safeguards human
mesenchymal stem cells from oxidative stress by
coactivating NRF2. Cell Res. 2016; 26: 190-205.

58)Kanfi Y, Naiman S, Amir G, et al. The sirtuin SIRT6
regulates lifespan in male mice. Nature. 2012; 483: 218-
221.

59) Choi JW, Kwon SH, Huh CH, et al. The influences of skin
visco-elasticity, hydration level and aging on the formation
of wrinkles: A comprehensive and objective approach.
Skin Res Technol. 2013; 19: €e349-355.

60) Lagarde JM, Rouvrais C, Black D. Topography and
anisotropy of the skin surface with ageing. Skin Res
Technol. 2005; 11: 110-119.



