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PNusTvdeANIEan Yot senuy Wunalnfiumieuduanudutisuasise
fusiunaeny (Age-Related Diseases) W Tsauzi3s Isaviasaidontiale lsnnnudides Tsauimiu
s Tnenalnenuesdannsnesueldmeesdanuslussduluanananevinug wu nsvuiunades
vouwad anuAnunAvedlulnasueis Amnudevnenoyyadass nglAsuaendiatu NSy
amggosiuulsunu uasnsduasoavlades Wudu Fufuuummanmsiuguasdnwenuesuae
safiAnanarmwsuileilissmednganzauamanysaigigniaiinateds Wy mmseenmdanie
msfanslavunisensiia mslden nanfasiewnaiety uazmsituydnwdemeluladmaumme
#9 9 ifudu SeRIaIsTldsunssensuhiVsr s nmuay R lTndng uBusuU sy AvS A Ml

nalnnisinwiaueimlades (Telomeres) lnstoulwdimlawesa (Telomerase) 10u
nstsiumudemeiivgindusiulaslulsusenienssuiunmsuvaead dadunavilvieades
waveioarlusraneidenanim Blackburn et al. (2009) liFnwinazAnduninnssumisnisummd
g1 uaroInaluene q Aeiluuasiaiuaiienruenveanladied Saduanuniwesnisd
angdugusniuegniniiwns egulsinmunanisfnyuazidelunyuduasdninuin anglaguinis
onadutladendndadoniafifianuduiusiuanuenveanlades asemsuazaissenou
ausssuIAnateyiaidnennlunissnuinazasuaiuenivesnlafesia Inganizluiy &n
walsl wazayulnsdsUsznaudeansngnuadl (Phytochemicals) wanswiavaansugugd (Primary
Metabolites) 19 Iniu warseningeng o uagasnaugil (Secondary Metabolite) 1iu @15Useney
Huedn (Phenolic Compounds) @1sioan1asen (Alkaloid) wazinesiiuses (Terpenoid) Wumu
Feluunariideildinauesedasatnayulnsiiddnenmlunisuzasnssuiudonvosinne
wazlsasing 9 MAstesiveegsiunalamladies wedulsslevilumsussgndliiduuuimislunis
aseasIATIENT WIS indeshu uaromnaaSuiiowran Towasurlauam fihludamunmTindiaty
wazegiidusmiusely
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Abstract

The aging process or gradual functional decline of the body according to age is associated
with the development of age-related diseases such as cancer, heart disease, memory loss,
and diabetes. This phenomenon can be explained by various molecular-level mechanisms, for
instance, cellular senescence, mitochondrial disorders, free radical, oxidative stress, inflammation,
hormonal fluctuations and telomere attrition. In order to achieve optimal health, numerous
approaches can be used such as exercise, food management, medication, taking dietary
supplement and medical treatment. Some methods are accepted as effective treatments while
others still lack clear evidence on their effectiveness.

One effective mechanism for life extension is the maintenance of telomeres length
during cell division by the activation of telomerase. This mechanism was discovered in 2009 by
Blackburn et al. leading to a lot of medical research, potential treatments, medications, dietary
supplements, and medical technologies that aim to extend the human lifespan. However, the
most effective method for the maintenance of telomeres length is food management. Nutrients
and natural compounds in food have the potential to maintain and lengthen telomeres. Plants,
especially herbs, contain a variety of phytochemicals. They have both primary metabolites and
secondary metabolites which are associated with shortened telomere length; for example,
phenolic, alkaloid, and terpenoid compounds. In this research article, we present the examples
of phytochemicals having the potential to delay the aging process and prevent age-related
diseases through telomere-related mechanisms. This information can be used to create a list of
foods, beverages, and supplements to promote anti-aging and better health, ultimately leading

to a longer and healthier life.
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ﬁﬁﬁm'gzﬁ"ﬂﬂq (Long Term Care: LTC) Falu
Y 2566 Fgleatvayuavyszuiaundinau
wanUssAugua i@ (@uas.) Wuduauniy
wilafuduum Tualviselduagnisamuues
Useimdanas agnglsAnumennuasyime
YounAlulagnIenIsnmng F9A1AUAINNRIL
FafazieruzauYs IuemLuInlunis
Jostunarszannisiialsafidnazauundeusu
mqﬁmnﬁﬁu (Age-Related Diseases) sl
mstestumnudenan nveumasiusreniglid
guamanysalasan
wilawdefgnAunuadausnludrsdures
ne35Y 1930 laewasiul yalaas (Hermann
Muller: lasusiedaluiuad 1946) wagurunsi
winAdunen (Barbara McClintock: lasus1eia
Tuwat 1983) wuh Massadsfieguinaaean
voslaslulsufianunsavmidiundeddasiuley
TlfAneudene Janendiladaudsesn
Srununnfinereumanuduiusveslasadng
wladlesiiiulsase 9 wWu lsrusds lsavaen
Goawala Tsmuivau wazdu 9 (Armanios,
2013; Fyhrquist et al., 2013) #1911 Blackburn
et al, (2009) wuirnalndrdalunisvzasTeiidl
auigdestunstlesfunsunduveanladies
waztoulwslinlamelsa aulasusieialuluanig
NSUNNE ENUTINERT M sEMsWmE (Physiology
or Medicine) msdumuiiilugnisfnduuianssu
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LAZANSNENHALIINNYAUTITUY I ANA18 YT
Afnan1nlun1ssneILaglasuAIINYe1IVD
wilawlesla wu Ivan (Folate) Imdiud 12
(Vitamin B12) 3g3ud (Vitamin C) 3andud
(Vitamin E) dlafunlua (Nicotinamide) &1
In@#luea (Polyphenols) uazansineaiiu (Curcu-
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fupgsunalnmladies Mdununisweanis
fongdufusnuaztiodaasulidgeenguag
fAdsaziingiogeonafinuamindimiislnaain
Isadeldidueng 9 18
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¥ilAnn15937 (Hallmarks of Aging) il avue
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NAENUTURITUALATAUUNNTBIN UGN TTY
Faonneliinnisidenanmuswaduazuiiy
vsetiala
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RaunAs1uauLnagyinmiadure s dvazanly
Wwadlavdawanenalnn1sduasIeilushulay
nalndu 9 lusresmednainnine Faduaivnues
naidenaninveawaduarlsaiiierdesiueng
W lspdaluies
1.5 anuRaunfAvesnalnnisnuaaLes
IGNGRG]
nalnnisnuddlesveawas 1Hu
N32UIUNTINYIaNnanIelulgaiueIs19nY
Tnglalglonagvinnisdevaalgesnlsynouved
wasildsuanudsmenisluwaduessisnie
TWsAuilidouanin taweinqdunid uagans
Faluanaitlifesnisiiodinduunldaiieg
paAUsEnaUvRLTas wans el uwraandsanuli
LAAd MINNSEUILNTIYUUNNSDS 28yl
Aamsazauvesvendeneluwad Jsazdmali
WAAAMURAAUARYBINTEUIUNNSYINUSEAUWEAE
wardwaliAnlsafiierdestiunsidonaninves
waaee 9 19 wu lsawimu lsaladunensu
Tsnauaudon uazlsauzise Wudu (Rabinowitz
& White, 2010; Kitada & Koya, 2021)
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msfnio usithszuumMsdsanuuesgiifufunnses
ldaunsamuaunissnauls asviliAnay
Femesaeaduaridefoluszeren seuy
aifufuezEuTunduIhanesseesiile
3.4 azadunidlusuneldauns
N3 dvaNnaveIaUnsIluIene
Tnganzluald danuduiusiunigmssniay
uarhnitelusnenie SsoravhliAnnansenuse
AUAINKATNITVINIUTDITTUUAN 9 1Y TEUY
ANAIUNIY TEUVYREDIMNT SrUUEaTluY way
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Taq0u wiAlulagmenisunnd e waganmsiasy
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e NTANMUFURUSAUANNYTT ANEUTITUNS
Y050y waglsafiieadesiunnus violsn
audonlusianie (Erdem et al, 2021)
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fin: Palm et al, 2008
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wlatlesidulassadrsdrudansaes
TasTulaa (Chromosome) fiusznaudiemdue
wazngulushufidgadiduivadn q Foni
wawesu (Shelterin) Fevimididdalunis
Uo3iuAudenieninn1sgouaasueant
InadhndlelnddruiiutoyadAyvossia
WUgNITUIENINNTEUIUM T UAaaRuandly
ad 1 wiladleseznnduasison 9 qunTEID
finszuliAnnsdevevesidue Funi
wadvs (nmdl 2)
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X4 X

Msduasvasnladies
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‘ﬁan: Palm et al,, 2008

dlowadvswasideuaninas wadezadn
wdnulatosas wusiiladesas vepaiawas
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tosis) Mlmdleinnsasauveewaditnuws iy
dedovesetrranntufivvdamaliszansam
nsThuveteenztuanas AaLasalunIs
douusunioazin uavihluglanieiduiusiu
anudounazegdu wu Tsevle Tsauimiu
lsadaluiues wazlsawisiudu (Judu (Burkle
et al,, 2015; Gao et al., 2022)

Tnenalnnisudsnvewadviiowladless
mnintusaEnAulavildmladledduas
Sandund dhlvdenussisiniimuaiazena
Fliwaduninaneduwaduzidels Jadufise
TAansuUsiveuaaunsawlalies uwuseen
oy 2 Jade Aethdensusnuaztladeniely
Yadunieuen WU AMUEENIEVRUTARIN
puLadHTY UANIZINFLINEDY waeyd wag
nAnssuMsuluTindlaifdeguam sndeeng
U AsgUYMS Auueanesed lieendidsneg
W30N1IENNLNTUINTT (Valdes et al., 2005;
Mcgrath et al,, 2007; Mirabello et al., 2009)
wazladunigly wu ugnssy anuraunfves
SEUUAN 9 TUs19n18 1L 905luu ANLASEA
oyyadasz n1sdniaulusnanie n1sdaidelu
$19me waznnzideuaninvewasaduiiie
(Mirabello et al., 2010; Shin et al., 2019; Gu
et al., 2020; Gavia-Garcia et al., 2021)
355nw1Anneawnlaiiesfatednsngnueiadl
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Tneunfladiosenaduasdes 4 lunnads
ffinssansiosesiidule lunsuuas
vousadiuanavnadiazyszna 50-200 Fuua
(Allsopp et al. 1992; Allsopp & Harley, 1995)
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(Roake & Artandi, 2020) uffianssuvesoulud
wlalelsadre e ansnveInsiinuiigeu
LAZANRININDNE INNTTANYINUIININTTUVDS
ulsivlaweisaavandaadenamiluay
dlesrangldumnaaien (Oxidative Stress)
NAANULEENEURIRLOUE (DNA Damage) #se
NnAnuliaunaiusenieyyadaseivasiny
auadasy dwaliwadiinniseniauuazidems
Wi nsdudaiuieded uafivnieeinia nsey
v Auneanosed masulszmuensTiina
w3oluugs 1Wusiu (Harley et al, 2011)

NyUsznoumeansngnuAiivaleuin Wy
nauansUsEneuiiuedn (Phenolic Compounds)
gnfageme navarswailauesn (Flavonoids)
W AU13U (Coumarins) waguwnuily (Tannins)
nauansueanaaes (Alkaloids) uagnguansines
fiuees (Terpenoids) uwazawnasess (Steroids) 71l
AR dulnvunduifdnenmlunsinuuas
ETUANE YRR aLES INNITITBAUNUT
anulnsvaneviaiinanseiuianssuveseulud
wlameisauazamemvaanladies lngvivini
Huansinueyyadaszilazyhanowaduaziue
19 Wu a15ain31n31nARa (Kozhevnikova
et al,, 2022) a’lﬁaﬁlﬂmﬂ’mwwﬁﬂi (Zhuang et al,,
2023) uavansataanlay Wudu fedulua
Wetarnunudoyafodnguasmgnmaii
fidnennlunissnuaruemussladesid

1. asweaudnanlse (Polysaccharide)

ansnedudnlsaduansermsusean
mslulansndedou Ussnousehmaluanaiie)
nietatuannn 2 lmanatul Sennluana
ahaiusziuasUsznoudu wu nsnewiily lusfu
vidoseatng Aazdaudilumaduasesngrinis
Fanm i quislumsdnueyyadasy FuaunId
wazden Wudu

NnATEnUIEsataneduinalse
MNIINAdveEendnetheinned Infvieten
(Astragalus membranaceus) %ﬂﬂuﬁ%éﬂqﬂu
p3zQaM annsafiueuenvesladeslumad
dindanunilé (Zhu et al, 2012; Kozhevnikova
et al, 2022) wennniifeinmsdunuinasain
woaudnarlsadszianiimas-nudnlna (O-
Galactose) 9nlaumngziansie (Cistanche; Cistanche
deserticola) eanunsanszAuNISIaTLvaseuley
wlawesauaznengrearadifiaidenyn s
failaaudRlunisiueyyadasednaie (Zhang
et al, 2011)

2. aslwariuea (Polyphenols)
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arsiwdfueaiduasindingylnajfiae
fwasne wusoenilu 4 nguvan loun ansngu
Wuoadn (Phenolic Compounds) &@13ngy
Walees (Flavonoids) asnauafadu (Stil-
benes) kazansnauantiuduazlndiwesvosdniy
(Lignin) asindflusadiulngiinaaudfiduans
sofuouyadasy (Antioxidant) Bnvedaduans
Invunduiiiusglomideauaimenusing 4 a1
¥iinvesans Wy anrandsanininlsarila fu
TsALUmU wazAunzise Wudy

aslsaneTMIea (Resveratrol) Faifiy
asiwdtlueanduaialu (Stilbenes) Anulely
flunanevialagianizoduuns fawedd 11 uay
ganvlulnluasuazliduny nnsidenudn
assanesmsealdnenmlunisiueyyadase
Yr8vranisuazaudonveswadiionin
aunsadensygueuludinlaweisaniuniems
PrvAuBudiwosydu (Sirtuin) Fudududid
UNUINTUNITATUANNITINAIYNRIIY UaY
Frumne Bnvdefumsiinoyyadas Ly
danalitistinegwanlvilidingue1y (Howitz
et al,, 2003; Fuggetta et al., 2006)
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a1saindidAY (Epimedins) 21n%e
NI (Epimedium Brevicornum) tJuansarin
Tunguwalused (Flavonoids) #9a1neuide
WU @Ta8nEIANeveunlaLle s
KuMIAIUALMSYNNLYBBUA p16 Fadungy
fudfoglunduiudiuuzise Avwehiisudenis
uwishveaeadedidliduan vhlwansatiostu
anudsmeveanladlesfianannisuiale
(Hu et al,, 2004; Zhuang et al., 2023)

A15ann3UT50a (Gingerol) N
uarsusznoungunailiueesd (Flavonoids)
FauansaudRcueandiatu (Antioxidant) uaz
Faduanstesiunisnenzide (Chemo-Preventive
Agents) flvATenuiasatnandedelsznay
PYEITANANANAD Juwesseaausaduds
waduzidslenuazannsadudinisduasves
wiladeslanunalnnsdaiufanssunsineu
vosoulwilmlawelsa (Kaewtunjai et al., 2018)

asimesAiiu (Curcumin) Wuansing
Huoalunguansiresmiiuees (Curcuminoid) i
wuluniiudu Sovsdumssniauuazeyyadasy
uonantudelgnstestuaudemenesas
Wugnssulufiduewadidnidonsnn wazwad
UYHTINaanLanmA U0 N ue fidrududanis

]

= s

VEDUNIIZVDIAAIINNITASIILALRAIATRY

'
=

A lAAanIsenLau (Senescence-Associated
Secretory Phenotype) &inalin19111914v83
dodefinund uavduasulfiAneuesuaslsa
anuanke (Sun et al,, 2015; Matacchione et al.,
2021) ag1alsimuluanuddevrsaunui ais
mosaiurildvladosneduasuazdmanly
nsfudamaduzidddallfinnsutsfuasiasy
Bulaseld (Knaw et al, 2013) fafunnsnm
Windnifeiuesdussneunmaadl Usinaansana
fdera Jadefdavina waznismaaedluuywd
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1§ (Guo et al, 2010) wenantudanuitans

Y a

waansINlalenanusanseAuianssuvesoulesl
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WUIUDNAIY (Hong et al., 2021)
4. #15Usznauwmasvu (Terpenes)
a15Usznaumeslu (Terpenes) 139
wmosiiuees (Terpenoid) 1Wulslasansuau
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arsunanalylen (Madecassoside)
wavei@edlalen (Asiaticoside) 1uasainlu
ngulasimeudiwuanluluthun (Centella-
asiatica) fiflnuandilunsiusyyadaszuas
AUN15enLay (Bandopadhyay et al., 2023)
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et al,, 2023)
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