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O QUE SAO?

Complexos de DNA situados nas extremidades
dos cromossomos lineares;

Formados por repetidas sequéncias
nucleotidicas hexaméricas simples

5 TTAGGG 3’ repetidas centenas a milhares
de vezes
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The Cell; 32 Edicao; Cooper, G.; pag. 193
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o COMO SE ARRANJAM?

Arranjo complexo T-loop (~50%)

Associagdo essencial a proteinas ou
arranjos especificos para se
diferenciar durante as quebras
cromossomicas
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QUAL SUA FUNCAO?

Nt

Arranjos

Degradagdo

Fusoes

Impedindo desgaste
do material genético
e mantendo a
estabilidade
estrutural do
Cromossomo
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ENCURTAMENTO DOS TELOMEROS

Nt

Telomeres
7N

Cell

Chromosome

single—stranded
“gap” of unreplicated
DNA at end of
chromosome
original 2 DHA molecules
DNA

after replication

(’3

Encurtamento durante a divisdo
celular “problemas de replicagdo
fina

DNA polimerase ndo replica
totalmente a extremidade 5° terminal,
deixando uma pequena quantidade
do telémero ndo replicada

Perda da capacidade de divisdo
celular -> apoptose/degeneracdo ->
senescéncia celular
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’ ENTAO COMO A NATUREZA MANTEM NOSSOS
CROMOSSOMOS INTACTOS?

("‘\

Enzima Telomerase

Télifierase Os telomeros sdo

sintetizados no final da

) RNA
template

\\\s replicagdo do DNA
3

pela telomerase
(transcriptase reversa -

sintetiza DNA te



) A TELOMERASE -/

1 B T AGGGTTAGGGTTAGGG
I - 7CCC

2 [ iR D PN

1 I (1 AGGGTTAGGGTTAGGGTTAGGG
[ AaTCCC CCAAUCCC

5 B AGGGTTAGGGTTAGGGTTAGGG
| AATCCCAATCCC <mmm DNA Polimerase

Figura I. Representagdo esquematica da agdo da telomerase. Na fase |, vé-se a molécula-filhade DNAcomo
fragmento neoformado com seu terminal ndo duplicado. Na fase 2, estd realcada a fragdo

neoformada. Na fase 3, vé-se o complexo da telomerase com seu motivo RNA complementar a
repeticdo telomérica. A telomerase, na fase 4, ja ampliou a seqiiéncia da fita conservada. Com o
segmento conservado alongado, a DNA Polimerase pode atuar (seta) normalmente, permitindo a
duplicagdo do segmento telomérico na fita neoformada.|



Elizabeth Blackburn, utilizando um ciliado
unicelular chamado de Tetrahymena thermophila
descobriu que a telomerase tem a capacidade de
adicionar uma sequéncia isolada de primer a fita
de DNA sem necessidade de nenhuma fita molde.
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Comprimento dos telédmeros e niveis de atividade da
telomerase em grupos de alto e baixo estresse




& "
) —/
O QUE CONTRIBUI PABA O ENCURTAMENTO DOS
- TELOMEROS?

Desgaste dos
Apesar do comprimento teldmeros

dos teldmeros terem alta

variabilidade
interindividual e ter

carregar hereditariedade

Sy

Fatores ambientais
e estilo de vida
como tabagismo,
dietq, stress

> risco de doencas

cardiovasculares,
Alzheimer,deménciq,
osteoporose, cdncer,

diabetes.
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METODOS DE DETERMINACAO DO
~ COMPRIMENTO DOS TELOMEROS

1- Andlise de fragmentos de restricdo terminal (TRF, telomere restriction fragment)
2- Andlise Unica do comprimento do teldmero (stela-single telomere length analysis)

3- Hibridizagdo fluorescente in situ (FISH) e suas variantes, tais como o método baseado
em microscopia digital (Q-FISH, quantitative fluorescent in situ hybridization) ou em
citometria de fluxo (flow-fish), o método de alta capacidade (high-throughput, HT-Q-

FISH), mapeamento telomérico (telomapping)
4- Ensaio dot-blot

5- Andlise de hibridizag¢do de protecdo (HPA, hybridization protection assay) e 2

quantificagdo da saliéncia 3’'OH de fita simples

6 - Método de PCR quantitativa em tempo real.

S
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METODOS DE DETERMINACAO DO COMPRIMENTO DOS TELOMEROS

Metodo Resolugdo MNimero de células Capacidade
requendo
A
u Medida de TRF 1 kb 1x10° células Baixa
teldmeros por
amosira
qPCR M 20 mg de DA Alta
Medida de Flow-FISH 0,3 kb 0.5x1 0% c&lulas Alta
teldImeras paor
celulas
Teldmernos -FIsH 0,2 kb 15-20 metafases Baixa
individuais
Intérfase - 0,2 kb 30 intérfases Baixa
FisH
FPontos teloméricos
HT &-FisH 0,3 kb o,01=1 0% cé&lulas Alta
individuais aderentes

0,07x10° células
linfoides

Seccao histoldgica

fixada

0,1x10% células
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METODO DE PCR QUANTITATIVA EM TEMPO REAL ~
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Place the capped tubes into the blue Rotor-Disc 72 rotor.
Always make sure to fill the rotor completely, placing blank tubes in any empty positions.

e = ¢ @ - = * 4"“\“\“\‘«\

Sequéncia (3" - 3) Tamanho do
amplicon

Telo direto ou  CGGTTTGTITGGGTTTGGGTTTGGGETTTGGGTTTGGG >76 pb
forward T

|nicia dores Teloreverso  GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACC
ou reverse  CT

utilizados na .
36B4 direto  CAGCAAGTGGGAAGGTGTAATCC 75 pb

ou forward

reagdo de PCRq

36B4 reverso CCCATTCTATCATCAACGGGTACAA
ou reverse

Fonte: O'Callaghan (2011) (266). Telo: sequéncia do oligonucleotideo iniciador do telémero.
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COMPRIMENTO RELATIVO DOS TELOMEROS ./

N

Z-M.Cl ou 2-(ﬁCt1-z~.Ct2)

ACt1: Ct da amplificacio da sequéncia telomérica- Ct da amplificacio da sequéncia do gene
de cOpia Unica na amostra experimental.

ACH2: essa mesma mas na amostra referéncia.

Coeficiente de variacao do T/S relativo

(T, sequéncia telomérica; S, gene de copiainica) € calculado pela divisdo do desvio padrio
pela média do T/S relativo da amostra referéncia.
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ESTRESSE OXIDATIVO E INFLAMACAO
PREJUDICAM OS CONSTITUINTES CELULARES
MAQUINARIA DE REPARO DO DNA E @S‘iﬁ
DEFICIENTE EM TELOMEROS i
~ : o
- O iu,o - w2 5>

Peroxidacdo lipidica {BH,

HCCHch Dano ao DNA ';_;, 2

( \‘ ).’
“i’ L n ~
\ Dano Morte
Protéico celular
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A OBESIDADE

Obesity

e R S

Microbiome

1 Bacteroidetes
1 Firmicutes

Chronic
inflammation

Insulin
resistance

TTNF
TIL-6
TMIF

Adipokines

JIGFBP-1
L IGFBP-2

T Insulin
TIGF-1

T Leptin

| Adiponectin

Mitogenic activity in epithelial cells
Antiapoptotic signaling

Genotoxicity

A OBESIDADE E UM ESTADO DE ALTO ESTRESSE OXIDATIVO E INFLAMACAO

g

POR CAUSA DOS EFEITOS NEGATIVOS DO ESTRESSE OXIDATIVO NOS LT, A HIPOTESE
E DE QUE A OBESIDADE ACELERA O ENCURTAMENTO DOS TELOMEROS
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METODOLOGIA

REVISAO SISTEMATICA

4

METANALISES

4

ESTUDOS EPIDEMIOLOGICOS

4

IMC X COMPRIMENTO DOS TELOMEROS DE LEUCOCITOS NA
POPULACAO GERAL



METODOLOGIA

Pubmed online (Ovid Technologies, nova york, NY, EUA), Embase (Elsevier,
Amsterdd, Holanda), Web of Knowledge (Thomson Scientific Technical
Support, Nova York, NY, EUA)

Tempo: primeiros estudos até publicacdes de 16 de janeiro de 2013
Descritores: 'telomere’, 'weight' e 'obesity*

Software Reference Manager 12 (Thomson Reuters, nova york, NY, EUA)

Duplicatas removidas

Dois revisores independentes para a busca e comparacdo dos resultados



o METODOLOGIA

EXCLUIDOS:

" ARTIGOS NAO
EPIDEMIOLOGICOS

= OUTRAS CELULAS QUE
NAO LEUCOCITOS
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o METODOLOGIA

Extracdo de dados NUMERO DE SUJEITOS

DESENHO DO ESTUDO
AUTOR (ES)
ANO DE PUBLICACAO
POPULACAO ESTUDADA

PAIS

MEDIA DE IDADE
FAIXA ETARIA
IMC MEDIO

COEFICIENTE DE CORRELACAO DO
IMC E LTL

COEFICIENTE DE REGRESSAO
QUANDO DISPONIVEL

N
-
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o METODOLOGIA

ESTUDOS QUE APRESENTAM COEFICIENTES DE CORRELACAO E/OU REGRESSAO

3

ESTUDOS QUE NAO REPORTAM QUALQUER CORRELACAO OU COEFICIENTES DE REGRESSAO

Qualidade da varidvel preditora Auto relato X IMC medido

Relato dos coeficientes de variagcdo das medidas de

Qualidade da varidvel de desfecho LTL

Qualidade das estimativas calculadas Ajustes por idade e sexo

Diferenca das faixas etdria nas coorte Duas ou mais décadas versus menos de duas décadas

- — P



9 METODOLOGIA

Para estudos de alta e baixa qualidade: andlises de subgrupos

\_

Metandlises foram realizadas separadamente para estudos transversais e longitudinais

)

regressdo

As andlises dos coeficientes de regressdo foram estratificadas pelo método de
mensuragdo da LTL

\_

[ Metandlises separadas foram realizadas para os coeficientes de correlagdo e
[ Auxilio de um software de meta-andlise (biostat, englewood, NJ, EUA)

)




METODOLOGIA

|dentificar um possivel viés de publicagcdo

Y4

Q-valor (reflete a porcentagem da variabilidade total no tamanho
do efeito por causa da heterogeneidade entre os estudos)

J
N

AN

V4

Coeficiente de correlag¢do Tau de Kendall

AV

Andlises de sensibilidade foram realizadas para determinar a
robustez das estimativas em subgrupos

AN




RESULTADOS

IS| search PubMed MEDLINE search Embase search
214 333 383
Tatal
930
_l’ —_— I 278 duplicates removed I
Titles and abstracts
reviewed 652
i - 607 articles not relevant |
Selected
148
Mot primary literature 20
Methodological study 7
5 Animal study 28
Molecular study 28
Telomere length not measured in
b leukocytes 33
Included
29
Meta-analysis Wvithout meta-analysis
18 12
Figure S1 Flow diagram of the systematic Cross-sectional Bi‘“" LDI‘G'f!Il-Iﬂil'ﬂl
literature search process. 14




Table 1 Surmmary of main findings of the studies that could not be included in meta-analysis

Authors, yoar Country Sample size Study design Age range || Sex BMI-TL association Pvalue Other adiposity-TL Measuremant Mature of association
{mean) association method of adiposity with TL
Tainen at &', Finland 1,842 Cross-sectional  57-70 MW Cata not given WHR PCR (T/S ratio) Mo association
2012 (22)
Buxton etal., France 703 Cross-sectional | 2-17 Boys and Unpaired Htest for obese P< 0.0001 Weight, BMI zscona PCR (T/S ratio} Inverse (both overall
2011 522 girls ws. non-obesa children and genderspecific)
Entringer etal., Garmany 04 Cross-sectional  {24.5) M, W atal stress adj.) Fovalue not Mong PCR {converied Mo association
2011 (24) & =-0.001 {unadj.) given but no to kBP)
a=0.000 (fully adj.) statistical
significance
Strandberg Finland 622 Cross-sactional  (75.7) M TL differences across BMI P {unadj.)=0.14 Weaight gain batween TRF analysis Weak inversa
at al, 2011 (25) classes FPlage adj.)=0.10 1960 and 2003 (kBP) association with no
P {multipla statistical significance
adj.) =0.07
Zhu et al, 2011 usa BET Cross-zectional |14-138 Boys and Data not given WIC, %BF, VAT, SAAT PCR (T/S ratio) Mo association with any
.@1 girls adiposity variablas
Farzaneh-Far usa [ty Longitudinal {BB.1) M, W Cross sectionally no association; waisi-to-hip Adiponectin, leptin, PCR (converied  Inwerse for WHR but not
at al, 2010 (27 ratio longitudinally and telomere loss raie per CRF, IL-&, TMF-a WHR a to kBP) BN for rate of yearly
year 4 (adj.) =-86; P=002 {adj.) = —120 (BP per telomera loss
yaar) F=0.003
Prascott ef al, usa Conirol: 1,181 Masted (-59) w BMI v=. RTL quartile in controls; & for Weight gain from 18 PCR (T/S ratio Inverse
2010 {28) casa-control trend = 0.003 uritil blood collection comverted to
study Z-500nes)
Kim et al, 2009 usa 644 Cross-sectional 35-74 w P for trend 0.003 BMI in 30 =, weight PCR (T/S ratio)} Inverse
(29) change since 30 s,
frequancy of waight
cycling
Zannolli af al. Ital 76 (53 children, Cross-sectional | 2.5-15.2; M, W t-Test for difference of Childran: 0.402 Mong TRF analysis Mo association in
T peiz gy morme means for cbese and Adults: 0.041 (kBP} children; inverse
normial association in adults
McGrath et &', usa Conirol: 192 Case-control {64.1) M, W Mot given P=08 Mone PCR (T/S ratio} No association
2007 (31) Cases: 184
Cherkas af al, UK 1,662 Cross-sactional 3268 P for trend (age adj.) P= 0045 MNona TRF analysis Invarse
2006 (32) (kBP)
Epel af al, 2006 USA &2 Cross-sactional  20-50 Crata not given Sagittal diameter PCR Mo association
33)
Bischoff af al, Denmark 125 b4 Cross-zectional 73-101 M, W Crata not given Mona TRF analysis Mo association
2006 (34) (kBP}

*All wath stable coronary artery disease.
%BF, percentage body fat, adj., adjusted for; BMI, body mass index; CRF, C-reactive protein; IL-G, interleukin &; kBP, kilobase pairs; M, men; PCR, polymerase chain reaction; RTL, relative telomeare langth; SAAT,
subcutanecus abdominal adipose tissue; TL, telomere length; TNF-4, tumour necrosis factor 4; TRE terminal restriction fragment; unadj.. unadjusted for; VAT, visceral adipose tissue; W, women; WC, waist

circumference; WHR, waist-to-hip ratio.




ESTUDOS NAO INCLUIDOS NA
METANALISE

A COMPARACAO ENTRE ESSES ESTUDOS FOI LIMITADA DEVIDO A ALTA
HETEROGENEIDADE NOS DADOS

NO GERAL, ESSES ESTUDOS NAO RELATARAM ASSOCIACAO NEGATIVA
OU ESTATISTICAMENTE SIGNIFICANTE ENTRE IMC E LTL



Women and
men (3)
TRF (7) e
Regression Men only
cosfricient ()
Women and
PCR (3) —I
Cross-sectional men (5)
siches (15) Women and|
men (6)
Correlation Women
coefficient only (7)
Men only
(3)

Figure 1 Information provided by cross-sectional studies involved in
meta-analysis. The number of studies in each group is indicated in
parenthesis. PCR, polymerase chain reaction; TRF, terminal restriction

fragment.



A MAIORIA FOI REALIZADA NOS ESTADOS UNIDOS
A FAIXA ETARIA VARIOU DE 18 A 93 ANOS
A MEDIA DO IMC VARIOU DE 24,5 A 30,4

A MAIORIA DOS COEFICIENTES DE CORRELACAO RELATADOS NAO
FOI AJUSTADA PARA COVARIAVEIS

TODOS OS COEFICIENTES DE REGRESSAO FORAM AJUSTADOS PARA
MULTIPLOS POSSIVEIS FATORES CONFUNDIDORES, INCLUINDO IDADE

A PROPORCAO DE ESTUDOS DE ALTA QUALIDADE FOI DE 50% E 56%
PARA  COEFICIENTES DE  CORRELACAO E  REGRESSAQ,
RESPECTIVAMENTE
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Table 2 Detsils of cross-sectional studies

N

Authors, year Country  Sample siza Age range Maan BMI Sax BMI and TL association Measurement mathod
{mean age)

Cormelation coefficient Regression coafficient®

Correlation coefficient Covariates Regression cosefficient Covariates adjusted for

(P-walua) adjusted for (P-wvalua)
Miajou at &', LISA 2721 TO-T9 (7T3.6) 274 M, W — - —0.12 (=0.05) Age, sax, race, smoking, PCR (T/S ratio)
2012 (37) physical activity, T2DM
Howatta af ail. Finland 311 40-54 (56.9) 30.4 MW 001 (0.E3) Mona - - PCR (T/S ratio)
2012 (38)
Sun afal, 2012 LIsaA 5 BE2 (58.7) 252 W 0,02 (0.15) Agea - - PCR (T/S ratio conwverted
(29) 0 Zsconos)
Leo atfal, 2011 USA 300 18-80 (39.7) 26.4 M,W  1=_-0.315 1: None —0.021 (0.001) Age and other significantty PCR (T/S ratio)
{40 2= 0.227(=0.0001) 2: Age associated factorst
Diaz af al. 2010 USA 317 40-64 (&0) i el B, W OOS [OET Mona 2.98 = 10+ (0.92) Agea, sax, race PCR (T/S ratio)
[41)
Cassidy of al, [WESTE 2,284 (58.9) 255 W —0.06 {(0.009) Mona BMI =35 v=. normal BMI Age and othear significantty PCR (T/S ratio converted
2010 {42) —0. 14 (0.03) associated factors? to zsconas)
Al-Attas ot &l Saudi 193 18656 (40.68) 233 M, W 02T (all) | Mona —0AE (0.004) Age and other significantty PCR (convertad to KBP)
2010 {43) Arabiz —0.26 {women) associated faciors®

e men) (ol B= 0.05)
Kiefar at al., Usa Study 1: 36 Study 1: 20-50 (38.9) Study 1: 2600 W 51: 048 (P=0.5) Mona 51: —0.12 (0.36) S51: age, smoking PCR (T/S ratio)
2008 (38) Study 2: 20 Study 2: 52-79 (59.7) Study 2: 27.9 52: —0.20 (P= 0.5) 52: —0.20 (0.22) 52: age Combined: ags,

Combinad: —-0.12 (P= 1) smoking

Mordfiall et al Sweden 989 2675 (52.6) P6.4 M, W Al -o.nal(o.oia}l Age, sax. - - PCRH (T/S ratio)
!UUBES!! T —————_—. | cantra

Women: —0.106 (0.021)
O'Donnall af al. LISA 1,062 3386 (50.1) 27T M, W — — LAl —0.01 (0.01) Age, sax, smoking stalus, TRF analysis (kKBF)
e TPE— =) pulse pressura, ICA—IMTY

Women: —0.015 (0.01)
Hurnt at al_, LISA 2,453 19-93 (&61.5) 295 M, W 0L07 4 (0u002) Mona - - TRF analysis (KBP)
D008 (46)
I

Fitzpatrick USA 419 6592 (74.2) — M, W — — —0.01 {0.13) Age, sax, race TRF analysis (KBP)
at al., 2007 (47)
Bakaert of al., Belgum 2,509 3555 (448) 258 M, W - — Man: —4.484 (0.41) Age TRF analysis (kBP)
2007 (48) Women: —4.122 (0.35)
Brouilatte af al., LK Controls: 1,068 4564 (B6.7) 256 M 0.043 (0. 700} Age - - PCR (T/S ratio)
F00T (35)
Waldes af al., LK 1,122 18-76 (47.8) 251 W —0.077 (0.019) Aga - - TRF analysis (KBF)
P00 (49)

“Unit of regression coefiicients for TRF-basod studies is kBP kg mr=, for PCR-based studies is (T/S ratic) kg mr=.
tadjusted for age, total cholestercl/HDL-C rafic, HOL-C | log-triglycerides, apolipoprotein B, systolic blood pressure and a categorized variabla for glucose lavel.
+Adjusted for age, smoking, post-mencpacsal hormone wse, physical activity, intakes of polyunsaturated FA, saturated FA, trans-FA, monounsaturataed BA, energy, cereal fibre and protein.
Sadjusted for age, systolic and diastolic blood pressura, WHR, glucosa, insulin, HOMA-IR, HDL, LOL, total cholesterol, triglycarides, lapting, adiponscting resistin, THNF-4, aPAL1, ANG-Il and CRP.
Yintarnal carotid artery intima—media thicknass.
AMG-II, angictensin Il; aPAl-1, active plasminogen activator inhibitor-1; BMI, body mass index; CRP. C-reactive protein; FA, fatty acid; HDL-C. high-density lipoprotein cholesterol; HOMA-IR, homeostasis modesl of
assassment—insulin resistance; 1CA-IMT, internal carctid artery—intima-media thickness; kBF, kilobase pairs; LOL. low-density lipoprotein; M, men; PCR, polymearase chain reaction; TZDM, type 2 diabetes mellitus;
TL, telomers langth; THF-a. tumour necrosis factor &; TRF, terminal restriction fragment; W, women; WHR, waisi-to-hip rafic.
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Table 3 Results from the meta-analyses of cross-sectional studies

Summary statistic P-value 95% confidence interval Number of Total
studies population
Lower limit Upper limit size
Meta-analysis of Men and women -.092 0.013 -0.163 -0.019 6 4572
correlation coefficients Women only -0.063 0.053 -0.125 0.001 7 9,839
between BMI and Men only -0.055 0.303 -0.159 0.050 3 1,669
telomere length All combined -0.057 0.013 -0.102 -0.012 12 12 501
Meta-analysis of adjusted Absolute telomere length
regression coefficients® of Men and women -0.014 0.125 -0.032 0.004 3 1,674
BMI with telomere length Women only -0.009 0.100 -0.019 0.002 2 1,913
Men only -0.005 0.214 -0.012 0.003 2 1,714
All combined -0.008 0.058 -0.016 0.000 5 4,183
Relative telomere length
Men and women -0.014 0.249 -0.037 0.010 3 3,347

*Unit of regression coefficients for TRF-based studies (measure absolute telomere length) is kBP kg m?, for PCR-based studies (measure relative
telomere length) is (T/S ratio) kg mr2.
BMI, body mass index; PCR, polymerase chain reaction; TRF, terminal restriction fragment.
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Authors, Year

Hovatta et al., 2012
Lee et al,, 2011
Diaz et al, 2010
Al-Attas et al, 2010
Nordfigll et al., 2008
Hunt et al., 2008
Sunetal., 2012
Cassidy et al., 2010

Kiefer et al, 2008 (Study 1)
Kiefer et al, 2008 (Study 2)

Valdes et al , 2005
Brouilette et al, 2007

Correlation limit

"’

Statistics for each study

Lower Upper

0,010-0,101 0,121
-0,227 -0,330 0,118
0,050-0,060 0,139
-0,270-0,396 -0,134
-0,080-0,142 -0,018
-0,071-0,110-0,032
0,020 -0,006 0,046
-0,060-0,101 -0,019
0,180 -0,158 0,480
-0,290-0,645 0,175
-0,077-0,135-0,019

0,176

4,041

0,887

-3,816
-1
-3,520

1,531

-2,869

1,045

-1,231
-2,581

0422

imit z-value P-value

0,861
0,000
0,375
0,000
0,012
0,000
0,126
0,004

~ A\

Correlation and 5% CI

126}

—i309)
H

(Number of subjects)

(311)

(317)

(959

(2453)

o
B 25

(2862

12501)| *

-0,25 0,13 0,00 013 0,25

HE- (1122
-

120)

(1058)

Figure 2 Meta-analysis of correlation
coefficients of body mass index and
leukocyte telomere length.



Supplementary Table 2.
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Sensitivity analyses of the meta-analysis of correlation coefficients

All Combined Women Only Men Only
Summary Statistic Nurgfber Summary Estimate Nur:fber Summary Estimate Nurgfber
(95% CI) Studies (95% CI) Studies (95% C1) Studies
Main analysis -0.057 (-0.102- (-0.012)) 12 -0.063 (-0.125-0.001) 7 -0.055 (-0.159-0.050) 3
Sensitivity analyses
N >100 -0.059 (-0.104-(-0.013)) 10 -0.049 (-0.110-0.012) 4 -0.005 (-0.054-0.045) 2
Mean age = 45 -0.032 (-0.070-0.006) 9 -0.053 (-0.113-0.008) 5 -0.005 (-0.054-0.045) 2
Mean age = 50 -0.026 (-0.067-0.015) 8 -0.046 (-0.118-0.026) 4 -0.005 (-0.054-0.045) 2
Measured with PCR
-0.034 (-0.086-0.018) 9 -0.060 (-0.135-0.015) 6 -0.005 (-0.054-0.045) 2
Measured with TRF -0.110 (-0.185-(-0.035)) 3 -0.037 (-0.108-0.034) 5 NA
Excluding case-control
study -0.066 (-0.115-(-0.017)) 11 NA -0.127 (-0.322-0.078) 2
Age-adjusted
coefficients only -0.059 (-0.127-0.010) 5 -0.048 (-0.132-0.037) 3 -0.005 (-0.054-0.045) 2
Not age-adjusted -0.096 (-0.172-(-0.018)) 8 -0.102 (-0.257-0.059) 4 NA
coefficients only
QS =3 -0.067 (-0.117-(-0.017)) 6 -0.086 (-0.134- (-0.037) 2 -0.005 (-0.054-0.045) 2
QS <3 -0.044 (-0.124-0.037) 6 -0.047 (-0.131-0.038) 5 NA

Cl: Confidence Interval; N: Number of subjects; NA: Sensitivity analysis was not applicable to these groups due to either lack of such studies or presence
of a single study in the category; PCR: Polymerase Chain Reaction; QS: Quality Score; TRF: Terminal Restriction Fragment method.
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o ESTUDOS TRANSVERSAIS

HETEROGENEIDADE ESTATISTICAMENTE SIGNIFICANTE ENTRE OS
ESTUDOS

APOS EXCLUSAO DOS ESTUDOS DE SUN ET AL., KIEFER ET AL., AL-ATTAS
ET AL. E LEE ET AL., A HETEROGENEIDADE FOI DISSOLVIDA

NAO FOI ENCONTRADA EVIDENCIA DE VIES DE PUBLICACAO PARA
QUALQUER METANALISE
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Table 51 Details of longituding] studies

Sudy Counry  Sample  Beseline agerenge  MeanBMI  Sex Yearly BMI change and TL loss rae associzfion Meazurement method
size (mean age a {baseling/
ollow-up) follow-up) Cormelation coafficient Regression cosfficient®

Corralation coefficient  Covariates  Regression  Cowariates

(Fvalug) adjusted for  coefficient adfjusted for
(Prvalue)
Hovafta Finland 311 40-64 (61.4) 304808 |Menand  0.42(0.030) Nona -0.11(0.060) | Age, s=x, study group,  PCR (TS rafio)
gtal., 2012 (38) WOITEN TL &t bassline
Gardner LISA 10 200-4350317) 245283 Menand 0423 (P<000M) None -1.70{0.309) | Age, sex, race, TRF analysiz (xBF)
etal, 2005 (50) Women fime of screaning
Metz-analysis of comelation Summeary stafistic -0.154
coefficient Pyalue 0587
05% confidence inferval -0614 o 0.384

*Unit of regression coefficients for TRF-based studies iz KBP kg m, for PCR-besed studies i (T/S ratio) kg m.
BMI, body mass index; kBF, kilibase peirs; PCR, polymerase chain reaction; TL, telomere length; TRF, terminal restriction fragment.




DISCUSSAO

Corriluagdo * Longitudinais
LTL . . .
X coeficiente Perdq’ .
IMC de telomérica
regressdo anual

¢ MAIORIA DOS TRABALHOS MOSTROU ASSOCIACAO INVERSA,
ESTATISTICAMENTE SIGNIFICANTE

* POUCAS ASSOCIACOES POSITIVAS E SEM SIGNIFICANCIA ESTATISTICA



o INCONSISTENCIAS

* TAMANHO AMOSTRAL
e ESTRUTURA ETARIA (RELACAO ENTRE ADULTOS JOVENS)
* ESTRATIFICACAO POR GENERO (MAIOR ASSOCIACAO ENTRE <)

ﬁ Adultos jovens

Perda de massa magra, de
massa dssea e de estatura
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~ LIMITACOES A ADOCAO DO IMC

Diminuigdo por doenga subclinica

Diminui¢cdo do IMC com aumento da adiposidade

Medidas de % massa magra e de distribuicdo de tecido visceral e

abdominal subcutdneo

Razdo circunferéncia punho-quadril -~
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~ LIMITACOES E POTENCIALIDADES




CONCLUSAO

1 adiposidade ~ | LTL

Pequeno impacto do iMC

Escassez de estudos compardveis (significncia estatistica)

Hetorogeneidade e escassez limitam validade externa
u

N’
~’ \/ ~ /



Estudos populacionais

* Estudos transversais e longitudinais
* Distingdo por grupos etdrios e por sexo
* Medidas de adiposidade alternativas

Andlise dose-resposta (adiposidade x LTL)

* Adiposidade e estresse oxidativo na dinGmica telomérica



QUESTOES PARA DISCUSSAO

QUAL O MECANISMO QUE LEVA AO ENCURTAMENTO DOS
TELOMEROS RELACIONADO A OBESIDADE?

POR QUE A RELACAO ENTRE ADIPOSIDADE E LTL E MAIS FORTE EM
ADULTOS JOVENS DO QUE EM ADULTOS MAIS VELHOS?
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