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Objectives: Sirtuin  1 is a human  protein  involved  in gene silencing  and in inducing the  deacetylation

of proteins  involved in the  metabolic  and  adaptive  response  mechanisms.  Polymorphisms in the SIRT1

gene  have  been studied  with  respect  to aging.  This  study aims  to  determine  the  allelic  and  genotypic

frequencies  of the  rs7895833  A/G  polymorphism  in the SIRT1  gene, and to identify  the  association  between

this  polymorphism  and  the  co-morbidities  prevalent  in the  elderly  population.

Material and methods:  A  total of 216  patients were evaluated  in an  outpatient  clinic in Central Brazil.

The individuals  underwent  validated tests  for  cognitive impairment  and  falls  risk, serum  biochemistry

analysis,  as  well  as  polymer  chain  reaction (PCR)  with confronting  two-pair  primers for  polymorphism

genotyping.

Results:  rs7895833 polymorphism  in SIRT1  gene was observed  in these  patients  as  follows: AA (56/216),

AG  (138/216), and  GG  (22/216).  The frequency  of allele  A was 0.58,  and that  of allele  G  was  0.42. In  the

multivariate  analysis  of  the  exploratory  variables,  glucose, high  density  lipoprotein (HDL)  cholesterol,

systemic arterial hypertension, dyslipidaemia, and depression,  which  were  associated  in the  univari-

ate analysis  with  the  polymorphism  rs7895833, only dyslipidaemia  showed  a statistically  significant

difference in a  greater  number  of individuals  with  this polymorphism.

Conclusion:  The variant allele G of the  SIRT1  gene polymorphism  was found in 42%  of these  Brazilian

geriatric  patients, and was  associated  with  dyslipidaemia. Further studies  should  be  performed  to  confirm

this  result  and to  elucidate the  role of SIRT1 in  lipid  metabolism.

©  2019 SEGG.  Published  by  Elsevier  España,  S.L.U. All  rights  reserved.

Polimorfismo  rs7895833  en el  gen  SIRT1  y su  asociación  con  dislipidemia
en  el  anciano
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Objetivos: Sirtuin  1 es una  proteína  humana  implicada en  el  silenciamiento  génico  y en  la inducción de

la desacetilación  de  proteínas  involucradas  en  los  mecanismos  de respuesta  metabólica  y adaptativa.

Los polimorfismos en  el  gen SIRT1  se han estudiado  con  respecto  al envejecimiento.  Este  estudio  tiene

como objetivo  determinar las  frecuencias alélicas  y  genotípicas del  polimorfismo rs7895833  A/G  en  el gen

SIRT1,  e  identificar  la asociación  entre este  polimorfismo y  las comorbilidades  prevalentes  en  la población

anciana.

Material  y métodos:  Doscientos dieciséis  pacientes fueron  evaluados  en  una  clínica ambulatoria  en  el

centro de  Brasil.  Los individuos fueron  sometidos  a  pruebas validadas  de  déficit cognitivo  y  riesgo de

caídas,  análisis de  bioquímica  sérica y  reacción en  cadena  de  la polimerasa  (PCR) con  los cebadores

enfrentados  de  2 pares  para el  genotipado  del  polimorfismo.

Resultados:  El  polimorfismo  rs7895833  en  el  gen  SIRT1  se observó  en  estos  pacientes de  la siguiente

manera:  AA  (56/216),  AG (138/216)  y  GG (22/216).  La frecuencia  del  alelo  A fue  de  0,58 y  la del  alelo

G  fue de  0,42.  En  el  análisis multivariado  de  las variables exploratorias, a saber,  glucosa,  colesterol  de
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lipoproteínas  de  alta  densidad  (HDL),  hipertensión  arterial  sistémica,  dislipidemia y  depresión, que se aso-

ciaron  en  el  análisis univariante  con  el  polimorfismo  rs7895833,  solo la  dislipidemia mostró  una  diferencia

estadísticamente  significativa  en  un mayor  número de individuos  con  este  polimorfismo.

Conclusión:  El alelo  variante  G  del  polimorfismo del gen SIRT1  se encontró  en  el 42%  de  estos pacientes

geriátricos  brasileños  y se asoció  con  dislipidemia.  Se  deben  realizar  más estudios  para  confirmar  este

resultado  y  para  dilucidar el papel de  SIRT1  en  el  metabolismo de  los  lípidos.
© 2019  SEGG.  Publicado  por Elsevier España,  S.L.U. Todos los  derechos reservados.

Introduction

Aging of the population is a  worldwide reality, both in devel-
oped and developing countries; for the first time, most people can
expect to live beyond 60 years of age, and estimates show that  by
2020, there will be a larger number of people aged 60 years than
the number of children aged five years and below worldwide. The
number of elderly people is  expected to reach almost two billion
by 2050.1

Due to the worldwide increase in  life expectancy, the pro-
file of diseases responsible for morbidity and mortality gradually
changed, especially among the elderly population; this has led  to a
large number of the elderly individuals suffering from chronic dis-
eases. Therefore, aging has become not  only an achievement, but
also a challenge for the world and health policies today.1 Identi-
fying factors that may  be associated with life expectancy or  that
may  positively affect the quality of aging have been the objective
of numerous research studies.

Sirtuins are part of a family of proteins initially described in
lower organisms as being related to increased longevity in those
lifeforms.2 The  seven human sirtuins, SIRT1–7, are present in  dif-
ferent locations within the cell; they coordinate different cellular
processes and decrease gene expression.

Sirtuin 1 (SIRT1), the most studied sirtuin, is  a histone deacety-
lase that targets key proteins involved in the mechanism of
adaptive metabolic response of the organism against homeostasis-
threatening situations. SIRT1 targets proteins such as p53, forkhead
transcription factors, the liver X receptor (LXR), and the peroxi-
some proliferator-activated receptor gamma  (PPAR�). Therefore,
SIRT1 activity affects glucose and lipid  metabolism.2,3 Several
polymorphisms in the SIRT1 gene were described while evalu-
ating its possible associations with aging-related diseases and
increased human life expectancy. The present study aimed to
assess whether the polymorphism rs7895833 in  the gene SIRT1

is associated with some diseases prevalent during the aging
process.

Materials and method

Study population

This study included individuals, treated at the geriatric out-
patient clinic of the Júlio Müller University Hospital, Cuiabá,
Mato Grosso from August 2016 to  May  2017. The participants
or their legal representatives were informed about the study
objectives and the research protocol. All enrollees signed the
informed consent form and were aware of our  need to  collect
their blood for DNA extraction and laboratory tests. This study
was approved by  the Research Ethics Committee of the Júlio
Müller University Hospital under opinion number 1.486.821/2016,
and followed the ethical principles stated in the Declaration of
Helsinki.

Clinical interview

The individuals who  participated in  the study were interviewed
and subjected to a  physical examination. During the interview, they
were questioned about their life habits, personal history, and use of
medications. The following validated tests were then performed:
mini-mental state examination, according to  the protocol of
Brucki et al.4; clock-drawing test, according to the protocol of Sun-
derland et al.5; verbal fluency, according to  the method described
by  Brucki et al.6; short-form 15-question geriatric depression scale
devised by Sheikh and Yesavage7; the timed up and go, according
to the protocol of Podsiadlo and Richardson.8

The reports on the use of medications for the treatment of
chronic diseases such as systemic arterial hypertension, diabetes
mellitus, dyslipidemia, hypothyroidism, and depression were used
to classify the individuals as bearers of these pathologies, even if the
laboratory tests were normal. Individuals with performances below
the expected values for their schooling in  mini-mental state exami-
nation were classified with a cognitive deficit. Individuals who  were
reported to  have a history of malignant neoplasia were classified as
patients with this pathological condition. Patients who presented
a score >5  points in the geriatric depression scale were classified as
depressive.

Height (cm) and weight (kg) were measured at the initial exam-
ination, in  standing position wearing clothes without shoes. Body
mass index (BMI) was computed as weight in  kilograms divided
by  height in  meters squared (kg/m2). The blood pressures were
measured by the physician in  the sitting position with the aid of
a random-zero sphygmomanometer; individuals who had blood
pressure levels ≥140/90 mmHg, or an isolated systemic systolic
blood pressure ≥140 mmHg, were regarded as hypertensive.

Blood collection and laboratory dosage

Peripheral blood samples were collected from all patients after
a  12-h fasting duration. The following biochemical and hemato-
logical parameters were determined based on the methods of  the
Brazilian Society of Biochemistry and Hematology: total cholesterol
(TC), triglycerides (TG), low-density lipoprotein (LDL), high-density
lipoprotein (HDL), glucose, urea, creatinine, thyroid-stimulating
hormone (TSH), and hemoglobin. Patients who  had isolated hyperc-
holesterolemia (LDL-C ≥ 130 mg/dl), isolated hypertriglyceridemia
(TG ≥ 150 mg/dl), mixed hyperlipidemia (LDL-C ≥ 130 mg/dl and
TG ≥ 150 mg/dl), and low HDL-C (<40 mg/dl) alone or in  com-
bination with increased LDL-C or TG were classified as having
dyslipidemia. Patients with a  fasting plasma glucose ≥126 mg/dl
were considered diabetic.

DNA extraction and quantification

The technique used to  extract DNA was the salting out method
described by Lahiri and Nurnemberg.9 All  samples extracted were
quantified using NANODROP spectrophotometer (ND-1000 – NAN-
ODROP USA).
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Genotyping of the polymorphism in the SIRT1 gene

The single nucleotide polymorphism (SNP) rs7895833 was
selected because it is  one of the most frequent polymorphisms
in the SIRT1 gene, and has been associated with changes in the
metabolic profile.10,11 The identification of the rs7895833 polymor-
phism in the promoter region of the gene was performed using the
polymerase chain reaction (PCR) by the PCR-CTPP technique with
two pairs of primers; one pair is  for the A allele and the other is for
G.12 The primers used were the following:

Forward primer 1: CCCAGGGTTCAACAAATCTATGTTG
Forward primer 2: CCCAGGGTTCAACAAATCTATGTTG
Reverse primer 1: GCTTCCTAATCTCCATTACGTTGAC
Reverse primer 2: CCTCCCAGTCAACGACTTTATC

The amplified product was visualized on a  2% agarose gel. The
gel was then stained with ethidium bromide to visualize the bands
of interest: 320- and 241-bp bands for the AA genotype, 320-, 241-,
and 136-bp bands for the AG genotype, and 320- and 136-bp bands
for the GG genotype.

Statistical analysis

All quantitative results were expressed as the mean ± standard
deviation (SD). The significance level was defined as p  < 0.05.
The  descriptive data was analyzed using the software EpiData
V2.2.2.2.186. The Hardy–Weinberg equilibrium test was performed
to test for allele/genotype frequency deviations.

The Shapiro–Wilk test was performed to test the normal-
ity  of the continuous variables. Univariate analysis of SIRT1

polymorphism-associated factors was performed with the statis-
tical software package Stata version 11.0 (Stata Corp., Texas, USA)
using the Pearson’s chi-squared test (categorical variables), anal-
ysis of variance for continuous variables, or Kruskal–Wallis test
(when assessing non-normal distribution and/or heterogeneity of
variances between genotypes).

The multiple logistic regression method was used to determine
the independent association between the study characteristics and
the SIRT1 polymorphism.13 Those variables were included in the
logistic models whose p-values were <0.20 for association with
the polymorphism in  the univariate analysis.14 Only exploratory
variables associated with the response variable for p-values <0.05
were retained in the model. The crude odds ratio (OR) and its 95%
confidence intervals (CI) (Woolf method) were calculated in the
multivariate analysis to estimate the strength of the association
between the variables.15

Results

In this study, 230 elderly individuals treated at the geriatric out-
patient clinic of the Júlio Muller University Hospital were included
in the final study sample; 216 individuals were subjected to a
complete analysis of the polymorphism and to laboratory tests, as
14 individuals were not  included in the study due to their failure
to provide data and samples for laboratory tests. The distribution
based on sex was similar, with a  slight predominance of women
(57.4%). The mean age was 69.3 ±  6.8 years, and 91.6% subjects were
aged 60–79 years. Most of them were white or brown (88.9%);
7.0% of them had received more than 12 years of education. The
study participants were predominantly low-income elderly people
(87.9%), and a married or cohabitation marital status was  reported
for nearly half of them (48.4%) (Table 1).

The physical examination indicated that the elderly individ-
uals had a mean body mass index (BMI) of 27.18 ± 5.60 kg/m2,

Table 1

Clinical and laboratorial sociodemographic characteristics of the elderly attended at

the geriatric outpatient clinic of the Júlio Muller University Hospital, Cuiabá (MT),

2017.

Characteristics n (%)

Sex

Male 92  42.6

Female  124 57.4

Age (years) Mean (standard deviation): 69.3 (6.8)

60–69 118 54.6

70–79 80  37.0

80–89 16  7.4

90–99 2 0.9

Ethnicity

White 97  44.9

Black 24  11.1

Mulatto 95  44.0

Marital status

Married 105 48.6

Divorced 36  16.7

Widover 67  31.0

Single  8 3.7

Education (years)

None 40 18.2

1–4  99  45.8

5–8 40  18.5

9–11  22  10.2

>12  15  7.0

Monthly income

Up to  three minimum wages 189 87.9

3–10  minimum wages 26  12.1

Diabetes mellitus 54  25.0

Systemic arterial hypertension 160 74.1

Dyslipidemia (n = 206) 168 81.5

Depression 13  6.0

Tumors 14  6.5

Cognitive deficits (n =  214) 25  11.7

Hypothyreoidism 15  6.9

Parkinsonian syndrome 5 2.3

Mean (Standard deviation)

Systolic blood pressure (mmHg) 139.1 (24.6)

Diastolic blood pressure (mmHg) 78.0 (13.6)

Body  mass index (kg/m2) 27.2 (5.6)

Waist circumference (cm) n =  210 92.8 (15.6)

Hip circumference (cm) n =  210 98.0 (13.4)

MMSE (points) n = 215 23.0 (5.0)

Verbal fluency test (points) n = 214 13.1 (4.6)

Clock drawing test (score) n =  212 5.9 (3.1)

GDS (score) n =  210 2.5 (1.5)

Get up and go test (seconds) n = 209 12.0 (11.1)

Fasting glucose (mg/dl) n =  208  111.3 (50.3)

Total cholesterol (mg/dl) n =  204 193.9 (45.5)

HDL cholesterol (mg/dl) n =  202 47.1 (15.0)

LDL  cholesterol (mg/dl) n = 197 117.5 (39.3)

Triglyceride (mg/dl) n = 203 152.6 (86.8)

Hemoglobin (g/dl) n = 204 13.9 (1.7)

Urea (mg/dl) n = 194 38.3 (13.1)

Creatinine (mg/dl) n =  200 0.9 (0.3)

TSH (mg/dl) n =  155  2.6 (3.5)

Obs: variation of n due to  lack of information for the respective variable; MMSE:

mini-examination of mental state; GDS: geriatric depression scale.

and mean waist and hip circumferences of 92.75 (±15.64) cm
and 97.97 ±  13.40 cm,  respectively. The mean systolic and diastolic
blood pressures were 139.09 ± 24.60 and 77.95 ± 13.55 mmHg,
respectively. A high frequency of dyslipidemia (81.1%), followed
by systemic arterial hypertension (74.1%), diabetes mellitus (25%),
hypothyroidism (6.9%), tumors (6.5%) and depression (6.0%), was
observed for the chronic diseases studied. Cognitive deficit, regard-
less of the etiology, was  observed in 11.7% of elderly individuals, and
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Table  2

Analysis of the association of demographic, behavioral, and co-morbidity variables

with  the genotypes of polymorphism rs7895833 among the 216 elderly individuals

treated at the geriatric outpatient clinic of the Júlio Muller University Hospital in

Cuiabá (Mato Grosso – MT), 2017.

Characteristics Genotypes n (%) Total p*

AA56 (25.9) AG138 (63.9) GG22 (10.2)

Sex

Female 27 (21.8) 85 (68.5) 12 (9.7) 124 0.233

Ethnicity

White 26 (26.8) 66 (68.0) 5 (5.2) 97

Brown 26 (27.4) 55 (57.9) 14 (14.7) 95 0.175

Black 4 (16.7) 17 (70.8) 3 (12.5) 24

Tobacco smoking

No 50 (25.4) 127 (64.4) 20 (10.2) 197 0.828

Alcoholism

No 49 (26.5) 119 (64.3) 17 (9.2) 185 0.757

Physical activity

No 36 (27.9) 81 (62.8) 12 (9.3) 129 0.674

Elderly group

No 46 (26.0) 116 (65.5) 15 (8.5) 177 0.117

Arterial hypertension

Yes 44 (27.5) 100 (62.5) 16 (10.0) 160 0.671

Dyslipidemia

Yes 49 (29.2) 104 (61.9) 15 (8.9) 168 0.043

Diabetes mellitus

No 41 (25.3) 106 (65.4) 15 (9.3) 162 0.643

Depression

No 56 (27.6) 126 (62.1) 21 (10.3) 213 0.066

Cognitive deficit

No  41 (27.0) 120 (63.5) 18 (9.5) 189 0.734

Allele frequencies: A: 250 (0.58); G:  182 (0.42).
* Pearson’s chi-squared test.

2.3% showed signs and/or symptoms characteristic of Parkinsonian
syndrome during anamnesis (Table 1).

The following mean scores were determined with respect to
the performance of the elderly individuals in  the tests to  screen
for dementia and depression: 23.03 ± 4.97 points in the MMSE,
13.07 ± 4.63 points in the verbal fluency test, and a  lower score of
5.91 ± 3.09 on the clock-drawing test. A low GDS score, averaging
2.52 ± 2.76 was observed for most individuals. The risk of fall  was

assessed using the timed get-up-and-go test, for which the mean
time recorded was  11.96 ± 4.59 s (Table 1).

The laboratory tests showed the following results: mean fast-
ing glucose level, 111.26 ± 50.28 mg/dl; total cholesterol level,
193.86 ± 45.45 mg/dl; HDL level, 47.14 ± 15.01 mg/dl; LDL level,
117.48 ± 39.26 mg/dl; triglyceride level, 152.58 ±  86.78 mg/dl; TSH
level, 2.60 ±  3.46 mg/dl; hemoglobin level, 13.86 ±  1.74 g/dl; urea
level, 38.28 ±  13.11 mg/dl; and creatinine level, 0.88 ± 0.296 mg/dl
(Table 1).

The genotypic and allelic frequencies were calculated for all
samples. The genotypic frequency of normal AA homozygous indi-
viduals was  25.9%, whereas that of the heterozygous individuals
for the AG polymorphism was 63.9%. The rest of the samples were
GG homozygous variants, accounting for 10.2% of the individuals in
this sample group (Table 2).  The same table also shows the allelic
frequency of those individuals: the frequency of allele A  was  0.58,
and that  of allele G was  0.42. Thus, most of the individuals in  this
sample contain the wild-type allele. The sample was found to  be in
Hardy–Weinberg equilibrium.

In the analysis of the association between demographic and
behavioral variables, a  significant association was not observed
with respect to sex, ethnicity, tobacco smoking, alcoholism, phys-
ical activity, and elderly group, and the three different genotypes
of the polymorphism rs7895833 (Table 2). The analysis of  chronic
co-morbidity showed that dyslipidemia was  the more frequent
among elderly individuals with the AA genotype (p =  0.043). A sig-
nificant association was not observed for the other co-morbidities
(Table 2). Association of the different genotypes of the polymor-
phism rs7895833 with quantitative variables was  only observed
with respect to glucose levels. Although without relevance in  clini-
cal practice; individuals with the genotype GG showed the highest
fasting glycemic levels (p =  0.039; Table 3).

The two-group comparison analysis of the genotypes (AA vs
AG + GG) with the quantitative variables showed an association
between HDL levels and the two different groups (p =  0.044;
Table 4). A  strong association was  noted between the polymor-
phism analyzed (AA vs AG +  GG) and dyslipidemia (p =  0.018) and
depression (p =  0.028); a  higher frequency of dyslipidemia and
lower frequency of depression was  observed in  the patients with
the genotype AA (Table 5).

In the multivariate analysis of the exploratory variables,
namely, glucose levels, HDL cholesterol levels, dyslipidemia,
and depression, which were associated with the polymorphism
rs7895833 in the univariate analysis, only dyslipidemia remained

Table 3

Analysis of the association of the genotype with the  quantitative variables of elderly individuals treated at  the  geriatric outpatient clinic of the Júlio Muller University Hospital,

in  Cuiabá (Mato Grosso – MT), 2017.

Variable Genotypes

AA AG GG �2 p

n Mean SD Median n Mean SD Median n Mean SD Median

Age 56 68.8 ±7.0 66.5 138 69.8 ±6.8 69  22  67.8 ±6.2 68.5 0.460 0.360

BMI  value 56 27.0 ±5.7 27.12 138 27.3 ±5.6 26.9 22  26.8 ±5.2 26.3 0.294 0.863

Waist  circumference (WC) value 53 91.1 ±13.8 94  135 93.8 ±16.3 93  22  90.5 ±15.5 90.5 1.969 0.449

Hip  53 96.6 ±14.0  97  135 98.9 ±13.0 98  22  95.5 ±14.6 96.5 0.835 0.659

GDS  score 54 2.5  ±2.8 1.5 134 2.5 ±2.7 1.0  22  2.7 ±2.9 2.0 0.201 0.904

Verbal  fluency 54 13.0 ±4.4 13.0 138 13.1 ±4.7 13  22  12.9 ±4.9 11.5 0.358 0.977

Clock-drawing test 53 6.1  ±3.5 8.0 138 5.8 ±2.9 6.0  21  5.9 ±2.9 7.0 2.922 0.232

MMSE  55 23 ±4.8 24.0 138 23.2 ±5.1 24.0 22  21.8 ±4.5 22.5 0.858 0.440

Total  cholesterol 51 195.8  ±51.2 193.0 132 192.5 ±43.2 186.5 21  197.7 ±46.4 186 2.146 0.342

Creatinine  53 0.96 ±0.39 0.8 127 0.85 ±0.24 0.8  20 0.9 ±0.32 0.8  1.225 0.542

Glucose  53 109.8  ±38.8 98.0 134 111.5 ±55.9 94.0 21  113.3 ±38.2 102 6.480 0.039*

LDL 47 122.1  ±43.9 115.0 129 114.9 ±37.0 111 21  123.1 ±42.4 128 2.353 0.441

Triglycerides 50 163.0  ±107 137.0 132 149.8 ±77.7 128 21  145.3 ±89.7 118 0.971 0.615*

HDL 50 43.4 ±12.8 41.5 131 48.5 ±15.9 47  21  47.4 ±12.8 48  4.091 0.126

* Kruskal–Wallis test, body mass index (BMI), geriatric depression scale (GDS), mini-mental state examination (MEEM)), low-density lipoprotein (LDL), high-density

lipoprotein (HDL).
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Table 4

Analysis of the association of genotype with the continuous variables using two

comparison groups among elderly individuals treated at the geriatric outpatient

clinic of the Júlio Muller University Hospital, in Cuiabá (Mato Grosso – MT), 2017.

Variables Genotypes p*

AA AG+GG

n Mean SD n Mean SD

Age (years) 56 68.8 ±7.0  160 69.5 ±6.7  0.493

BMI  (kg/m2) 56  27.0 ±5.7 160 27.2 ±5.6  0.761

Waist circumference (cm) 53  91.1 ±13.8 157 93.3 ±16.2  0.373

Hip (cm) 53  96.6 ±14 157 98.4 ±13.2  0.385

GDS (score) 54  2.5 ±2.8 156 2.5 ±2.7  0.725

Verbal fluency (score) 54  13.0 ±4.4 160 13.1 ±4.7  0.878

Clock-drawing test (score) 53 6.1 ±3.5 159 5.8 ±2.9 0.547

MMSE  (score) 55 23.0 ±4.8 160 23.0 ±5.1  0.618

Total cholesterol (mg/dl) 51  195.8 ±51.2 153 193.2 ±43.5  0.726

Creatinine (mg/dl) 53  0.96 ±0.39 147 0.86 ±0.25 0.282*

Glucose (mg/dl) 53  109.8  ±38.85 155 111.8 ±53.7  0.199*

LDL (mg/dl) 47  122.1 ±43.9 150 116 ±37.7  0.358

Triglycerides (mg/dl) 50 163 ±107 153 149.2 ±79.2  0.541*

HDL (mg/dl) 50 43.4 ±12.8 152 48.4 ±15.5  0.044

Comorbities n (%)  n (%) p**

Arterial hypertension 40 (29.0%) 98  (71.0%) 0.1723

Diabetes 15 (27.8%) 39  (72.2%) 0.7199

Dislipidemia 49 (29.2%) 119 (70.8%) 0.0176

Depression 0 (0%) 13  (100%) 0.028

* Kruskal–Wallis test, body mass index (BMI), geriatric depression scale (GDS),

mini-mental state examination (MEEM)), low-density lipoprotein (LDL), high-

density lipoprotein (HDL).
** Chi-square test.

Table 5

Significant results from the multivariate analysis of the  characteristics associated

with the polymorphism (wild type/mutant) of the SIRT1 gene in the sample of elderly

individuals treated at  the geriatric outpatient clinic of the Júlio Muller University

Hospital in Cuiabá (Mato Grosso –  MT), 2017.

Characteristics Genotype Sirt-1 RC (95% CI)  p

AA GG/AG

Dyslipidemia

Yes 49 (92.5) 119 (77.8) 3.65 1.22; 10.89 0.020

No  4 (7.5) 34 (22.2) 1.00

OR (95% CI): Odds ratio (95% confidence interval) adjusted for dyslipidemia using

the  multiple logistic regression model (190 elderly participated in the  analysis).

The  initial model included the following variables: ethnicity, blood glucose levels,

arterial hypertension, HDL levels, depression, dyslipidemia, and participation in the

elderly group.

independently associated with the AA genotype. The odds ratio
(95% CI) of the genotype AA for elderly individuals with dyslipi-
demia is 3.65 (CI: 1.22, 10.89) times the odds of this genotype for
the non-dyslipidemic elderly individuals (p = 0.020; Table 5).

Discussion

In this study, we analyzed the SIRT1 polymorphism, rs7895833,
among elderly patients, and its possible associations with diseases
prevalent in this population, and observed a higher frequency of
allele A in patients with dyslipidemia. SIRT1 is  a  molecule possibly
involved in the epigenetic control of metabolic and aging-related
diseases.3,16 The findings showed a  frequency of 0.42 for allele G.
On surveying the literature, we  observed that the frequency of the
variant allele changes according to the population. The frequency
observed in South African Indians was 0.41, 0.22 for people of
African descent in the same region, and 0.71 among the Japanese
population. In another study with a  Brazilian population in São
Paulo, the frequency of the minor allele was found to be 0.28.17,18

These differences in  the distribution of the polymorphism may

explain the different prevalence rates of diseases among these pop-
ulations.

We know that SIRT1 plays a  role in cholesterol metabolism. Dur-
ing fasting, liver lipogenesis decreases and lipolysis in the adipose
tissue is favored. SIRT1 participates in this process, deacetylating
and targeting the protein responsible for lipogenesis and choles-
terol synthesis, the sterol regulatory element-binding protein 1
(SREBP1), to thus regulate cholesterol homeostasis. SIRT1 also acts
on the oxysterol receptor (LXR), thereby facilitating the reverse
transport of cholesterol, and modulates the expression of bile acid
receptors such as the farnesoid X receptor (FXR). This receptor
is important for bile acid synthesis and cholesterol catabolism,
facilitating reverse transport, decreasing the hepatic production of
cholesterol, and reducing atherosclerosis.19

The allele G of rs7895833 was associated with a  decreased BMI
and decreased risk of obesity in 13–18% of the cases.11 Results of
studies, such as those by Kilic et al. (2014),20 which analyzed SIRT1
expression in  patients with the polymorphism rs7895833 A>G, may
explain our findings, as the patients with this polymorphism show
increased SIRT1 levels and may  therefore, exhibit increased choles-
terol metabolism efficiency. This would reduce the occurrence of
dyslipidemia, which was also suggested by our findings.

In the univariate analysis, we observed an association between
this polymorphism and glucose levels that was  not  observed in  the
multivariate analysis, thus, confirming the previously published
data, which indicated that there was no association between the
polymorphism and glucose levels.17

The association between depression and the polymorphism
rs7895833 was also not confirmed in  the multivariate analysis. In
the Japanese population, another polymorphism in the SIRT1 gene,
rs3758931, has already been associated with depression.21 In the
present study, the small group of individuals with depression may
have limited the evaluation of this association.

An  association between this polymorphism and the results from
the cognitive and functional tests, to which the elderly individuals
were subjected, was not observed.

The associations determined suggest that individuals with the
polymorphism rs7895833 may  show differences in  regulation of
lipid metabolism; however, studies assessing the SIRT1 expression
in this population should be  performed to confirm this finding.

Some limitations of the present study should be noted: we have
studied elderly individuals only from a  university hospital, which
may  constitute a  selection bias. Another constraint of  the study
is the sample size, which was insufficient to detect all associa-
tions with the other studied variables. However, our  findings are
supported by previously published literature; several studies with
probabilistic samples and a greater number of individuals reported
changes in  lipid metabolism and an association of the polymor-
phism rs7895833 involving allele A with obesity, thus showing that
SIRT1 affect adipogenesis.3,11,22

Conclusion

The SIRT1 gene polymorphism was found in 42% of these Brazil-
ian geriatric patients and was associated with dyslipidemia. Further
studies should be performed to confirm this result and to elucidate
the role of SIRT1 in lipid metabolism.
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1. Organizaç ão  Mundial da Saúde. Relatório mundial de envelhecimento e
saúde [Internet]. Estados Unidos da América; 2015. Available from: http://
apps.who.int/iris/bitstream/10665/186468/6/WHO FWC  ALC 15.01 por.pdf
[cited 6.6.16].

2. Shimoyama Y, Mitsuda Y, Tsuruta Y, Suzuki K, Hamajima N, Niwa T.  Sirtuin 1  gene
polymorphisms are associated with cholesterol metabolism and coronary artery
calcification in Japanese hemodialysis individuals. J  Ren Nutr. 2012;22:114–9.

3. Park S, Mori R, Shimokawa I. Do sirtuins promote mammalian longevity? A crit-
ical review on its relevance to  the longevity effect induced by  calorie restriction.
Mol  Cells. 2013;35:474–80, http://dx.doi.org/10.1007/s10059-013-0130-x.

4.  Brucki SM,  Nitrini R, Caramelli P, Bertolucci PH, Okamoto IH. Sugestões
para  o uso do mini-mental state examination no  Brasil. Arq Neuropsiquiatr.
2003;61(3B):777–81.

5. Sunderland T, Hill JL,  Mellow AM,  Lawlor BA, Gundersheimer J,  Newhouse PA,
et al. Clock drawing in Alzheimer’s disease. J Am Geriatr Soc. 1989;37:725–9.

6. Brucki SM, Malheiros SM,  Okamoto IH, Bertolucci PH. Normative data: category
verbal fluency. Arq Neuropsiquiatr. 1997;55:56–61.

7. Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evidence and
development of a  shorter version. Clin Gerontol. 1986:165–73.

8. Podsiadlo D,  Richardson S. The timed “Up & Go”: a test of basic functional mobil-
ity for frail elderly persons. J  Am Geriatr Soc. 1991;39:142–8.

9. Lahiri DK, Nurnberger JI Jr.  A rapid non-enzymatic method for the preparation
of HMW DNA from  blood for RFLP studies. Nucleic Acids Res. 1991;19:5444.

10. Polito L, Kehoe PG, Forloni G,  Albani D. The molecular genetics of sirtuins: associ-
ation  with human longevity and age-related diseases. Int J  Mol  Epidemiol Genet.
2010;1:214.

11. Zillikens MC, van Meurs JB,  Sijbrands EJ, Rivadeneira F,  Amin N, Hofman A,
et al. SIRT1 genetic variation is related to BMI and risk of obesity. Diabetes.
2009;58:2828–34.

12. Hamajima N, Saito T, Matsuo K,  Kozaki KI, Takahashi T, Tajima K. Polymerase
chain reaction with confronting two-pair primers for polymorphism genotyp-
ing. Cancer Sci. 2000;91:865–8.

13. Hosmer DW Jr, Lemeshow S, Sturdivant RX. Applied logistic regression. 3rd ed.
New  Jersey: John Wiley & Sons; 2013.

14. Greenland S. Modeling and variable selection in epidemiologic analysis. Am J
Public  Health. 1989;79:340–9.

15. Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic research: principles
and quantitative methods. New York: John Wiley &  Sons; 1982.

16. Wang QL, Guo SJ. Sirtuins function as the modulators in aging-related diseases
in common or respectively. Chin Med  J.  2015;128:1671.

17. Meneguette MV,  Oliveira CA, Lima MH, Pina KN, Amaral ME.  Polymorphism in
the  SIRT1 gene and parameters of metabolic syndrome in a  sample of the adult
Brazilian population. Rev Nutr. 2016;29:1–10.

18. Ramkaran P, Khan S, Moodley D,  Chuturgoon AA, Phulukdaree A. Sirtuin 1
rs1467568 and rs7895833 in South African Indians with early-onset coronary
artery disease. Cardiovasc J Afr. 2016;27:213–7.

19. Chang HC,  Guarente L. SIRT1 and other sirtuins in metabolism. Trends Endocrinol
Metab. 2014;25:138–45.

20. Kilic U, Gok O,  Bacaksiz A, Izmirli M,  Elibol-Can B,  Uysal O.  SIRT1 gene poly-
morphisms affect  the protein expression in cardiovascular diseases. PLOS ONE.
2014;9:e90428.

21. Kishi T,  Yoshimura R, Kitajima T, Okochi T, Okumura T, Tsunoka T, et al. SIRT1
gene is associated with major depressive disorder in the Japanese population. J
Affect Disord. 2010;126:167–73.

22. Shimoyama Y, Suzuki K, Hamajima N,  Niwa T.  Sirtuin 1 gene polymorphisms
are associated with body fat  and blood pressure in Japanese. Transl Res.
2011;157:339–47.

http://apps.who.int/iris/bitstream/10665/186468/6/WHO_FWC_ALC_15.01_por.pdf
http://apps.who.int/iris/bitstream/10665/186468/6/WHO_FWC_ALC_15.01_por.pdf
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0120
dx.doi.org/10.1007/s10059-013-0130-x
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0130
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0135
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0140
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0145
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0150
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0155
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0160
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0165
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0170
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0175
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0180
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0185
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0190
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0195
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0200
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0205
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0210
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0215
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220
http://refhub.elsevier.com/S0211-139X(19)30041-1/sbref0220

	Polymorphism rs7895833 in the SIRT1 gene and its association with dyslipidaemia in the elderly
	Introduction
	Materials and method
	Study population
	Clinical interview
	Blood collection and laboratory dosage
	DNA extraction and quantification
	Genotyping of the polymorphism in the SIRT1 gene
	Statistical analysis

	Results
	Discussion
	Conclusion
	Author contributions
	Conflict of interest
	Acknowledgements
	References


