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W.Fl. 2476 Barbara McClintock tiNAaaNugANanFsedalulug W.A.2552 ngaany
Tnsaa¥rafidanalasuaiin Ussunos 300 ALLA flautn laendniidanalasusiingan
AATCCC wintinfinsiaalis?in TRF1, TRF2, TIN2, POT1, TPP1 uaz RAP1 ifinlaseaing
fnEnizviag T-loop 1uda Shelterin complex Usznausnaafuysalalng TTAGGG %ﬂ
Uszanns 2500 A1 flArnaiena 15,000 +- ALA LAZIANTDAUTARAE

Telomeres are found at the termini of chromosomes. The er||d ofa
telomere inserts back into the main body of the telomere to form a T-loop

Shelterin complex Usznau T-loop Lilunuaniaslulau
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Hermann Joseph Muller (1890-1967)

W.A. 2514 WAz 2516 Dr. Alexy Matveyvich Olovnikov $in93e/Wamanen
o = Ao Ao A a v ~ s 1 o
1naisiauenn ) Andaanlatud (Aieuie) Iduaaiiaimaduiias (3113413 Dokl Akad
Nauk SSSR 1971;201:1496 wag J Theor Biol 1973;41:181-190)

Dr. Alexy Matveyevich Olovnikov

Elizabeth H. Blackburn, Carol W. Greider wag Jack W. Szostak 165us19daTuiua
ANNAFTINYINTULNNET W.A. 2552 AannisansnunisANiulnslalananuuanTusulay
wazieudesilaiisg (The Discovery of how Chromosomes are protected by Telomeres

and the enzyme Telomerase; http://theicononline.com/posts/RBcsCi)
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AENINALENINN (Unryn BM, et al. Paternal age is positively linked to telomere length
of children. Aging Cell 2005; 4(2): 97-101)

manusnaaannaniuslulaneng 10-15 flawa naulndniawaealdinu 3 ilaws
NRIARBAAINATINNITAN NN TN T TANVRINEYILNINTII T BN NN EUTIRE LNFIZERTT
NFAUIBITILFINT umnim‘tmimmmuuwﬁmﬂsmﬂfm%uﬁqrmL‘Wﬂqu R9AENFINTN
mmmqm@wmﬂimﬂmmLﬁﬂﬁmﬁuamﬁmLﬁ@ﬂﬁmu% sﬁﬂiﬂmﬁﬁ?uﬁuqmmﬁmqqmq
Andnannienenydien swanluslilavresymsiifinaininieanguin avenaiu 17 - 22 A
Lu@ﬁi’a@ﬁﬂﬁmﬂﬁgﬂ%u 17 (Unryn BM, et al. Paternal age is positively linked to telomere
length of children. Aging Cell 2005; 4(2): 97-101; De Meyer T, et al. Paternal age at birth
is an important determinant of offspring telomere length. Hum Mol Genet 2007;16(24):3097-
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W.A. 2551 An1sAneuansdvuaniasiulanaasaueEiuLeansiuanandansai
AT (Hunt SC, et al. Leukocyte telomeres are longer in African Americans than
in whites: the National Heart, Lung, and Blood Instiute Family Heart Study and the Bog-
alusa Heart Study. Aging Cell 2008; 7:451-8.)

W.A. 2557 4N193904 LATHFLITN WazAny Anmadnuesunanissiulanzesnu
Inemannausiany wudnaueng 28 Fauly wuanlaslalauenandn 6.3 Alawa eng 30-44
g9 5.5-6.3 NL. mqtﬁu 46 219 5.5 nu. (The study on telomere length for age esti-
mation in a Thai population. Am J Forensic Med Pathol 2014; 35(2): 148-53.)

mﬂm?ﬁﬂmm}ﬁuﬁﬂ@ﬁﬁﬂﬁlﬁmmf;xwém%mimmu WUIVUEWUENTIN TERT
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Taslulanndupuganinias (Bayne S, et al. Estrogen deficiency leads to telomere inhi-
bition, telomere shortening and reduced cell proliferation in the adrenal gland of mice.
Cell Res 2008; 18(11): 1140-50)

nsAnEANeagasanlasiulanaasassianaswuInnsidsuaalnsaudang
AraANErearNanTasiulay (Lin J, et al. Greater endogenous estrogen exposure
is associated with longer telomeres in postmenopausal women at risk for cognitive de-
cline. Brain Res 2011; 1379: 224-31)

AN ngananlssTulanfulnuIn Ui AuEin Aeunsiilednd
N L%gﬂﬁumﬂim‘iuimé%uﬂdﬁmﬁimmmmm duilauns Frandes d1aans naliuaz
fnan &9 wani ulasius a19namen nu thvanugaas (Netterton JA, et al. Dietary
patterns and telomere length. Am J Clin Nutrition 2008; 88(5): 1405-12. Paul L. Diet,
nutrition and telomere length. J Nutr Biochem 2011; 22:895-901)

neRnEsummMetespiuLvisevsanlaslulanyiusnesadeu v lhd lateng
AsudunsaaesnnRneenddiauselasiulan (Huang J, et al. Telomere susceptibility
to cigarette smoke-induced oxidative damage and chromosomal instability of mouse
embryo in vitro. Free Radic Biol Med 2010; 48(12): 1663-76.)
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firnenidemeiiulszafuuaniastulauen (Latifovic L, etal. The Influence of Alcohol
Consumption, Cigarette Smoking, and Physical Activity on Leukocyte Telomere Length.
Cancer Epidemiol Biomarkers Prev 2016; 25(2): 374-80.)
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5 Tl FnnnTunnulanenai uazanaanméas (Garcia-Calzon S, et al. Longitudinal
association of telomere length and obesity indices in an intervention study with a Med-
iterranean diet: the PREMED-NAVARRA trial. Internat J Obesity 2014; 38: 177-82.)

méumﬁwﬁu?‘ﬂmmmfhLﬁﬂumﬂﬁumrﬂm‘imim%u (Zhu H, et al. High
sodium intake is associated with short leukocyte telomere length in overweight and obese
adolescents. Internat J Obesity 2015; doi: 10.1038/ij0.2015.51)
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‘wm'qgmummﬁummmfmmﬂimiuimummmimﬂuﬂmmymmmm (A1 A 0.005)
(Marta Alda kazAnde. Zen meditaion, Length of Telomeres, and the Role of Experimen-
tal Avoidance and Compassion. Minndfulness 2016; DOI 10.1007/s12671-016-0500-5)
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Tulaneng (Zhao J, et al. Short leukocyte telomere length predicts risk of diabetes in
American Indians: the Strong Heart Family Study. Diabetes 2013; 63: 354-62.)
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Ine 1 98 (Novel mutation of the TINF2 gene in a patient with dyskeratosis congenital.
Case Rep Dermatol 2015;7: 212-9.)
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91s4d1s [suwerwra unidngrdevounnu 79

of Normal-Body Weight Thais and Obese Thais. Asian Med J & Alternative Med 2022;
144-152)
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2017. JAMA Oncol Published online February 23, 2017)
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16 (Ramunas J, et al. Transient delivery of modified mRNA encoding TERT rapidly extends
telomeres in human cells. FASEBJ 2015; 29: 1930-9.)
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