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ABSTRACT

The polymorphism of the LDLR gene (LDL cholesterol receptor) is associated with lipid alterations, such
as familial hypercholesterolemia (FH), caused by mutations in the genes that produce LDLR catabolic and
uptake proteins. The objective of this study was to associate the polymorphism of the LDLR gene rs2228671
(C/T) with dyslipidemia in military police officers in the State of Goiés. The case-control study evaluated
samples from 200 military police officers, by lipid profile measurement and by qPCR (real-time
polymerase chain reaction) to identify possible associations between dyslipidemias, FH and LDLR gene
polymorphism. Of the military police officers, 93% were male. In the lipid profile, 58% belonged to the
group with the presence of a degree/class of dyslipidemia. The genetic analysis of the case group, the LDLR
gene showed 68.1% of the CC genotype, 19.8% TC and 12.1% TT. In the control group, the genotype was CC
in 82.1%, CT in 14.3% and TT in 3.6%. Lipid and BMI parameters were analyzed between the case and
control groups. The dominant heterozygous genotype CT, 4.4% of the police officers exhibited TC =310
mg/dL with a positive diagnosis of FH and 95.6% CT <310 mg/dL, representing a probable diagnosis of
FH. In the TT genotype, 100.0% of the police officers had TC <310 mg/dL, with a negative diagnosis for
FH. The C allele of the LDLR rs2228671 gene in CC-dominant homozygosity and CT-dominant
heterozygosity presents a high risk for the development of FH and obesity compared to the T allele.

RESUMO

O polimorfismo do gene LDLR (receptor de LDL colesterol) est associado com alteragoes lipidicas, como
a hipercolesterolemia familiar (HF), provocada por mutacdes nos genes que produzem as proteinas
catabdlicas e de captacdo do LDLR. O objetivo deste estudo foi associar o polimorfismo do gene LDLR
rs2228671 (C/T) com quadros de dislipidemia em policiais militares do Estado de Goias. O estudo de caso-
controle avaliou amostras de 200 policiais militares, pela dosagem do perfil lipidico e por qPCR (reagio
em cadeia da polimerase em tempo real) para identificar possiveis associacoes entre dislipidemias, HF e
polimorfismo do gene LDLR. Os policiais militares, 93% eram do sexo masculino. No perfil lipidico, 58%
pertenciam ao grupo com presenca de grau/classe de dislipidemia. A analise genética do grupo caso, o gene
LDLR evidenciou 68,1% do gendtipo CC, 19,8% CT e 12,1% TT. No grupo controle, o gendtipo CC em 82,1%,
CT em 14,3% e TT em 3,6%. Executou-se analises entre os parametros lipidicos e do IMC entre o grupo
caso e controle. O genoétipo heterozigoto dominante CT, 4,4% dos policiais exibiram CT =310 mg/dL com
diagnostico positivo de HF e 95,6% CT <310 mg/dL, representando provavel diagnostico de HF. O gendtipo
TT, 100,0% dos policiais apresentaram CT <310 mg/dL, com diagndstico negativo para HF. O alelo C do
gene LDLR rs2228671 em homozigose dominante CC e heterozigose dominante CT apresenta elevado risco
para o desenvolvimento de HF e obesidade frente ao alelo T. O alelo T mostra-se protetor na reducdo dos
niveis de colesterol LDL.
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Introduction

Chronic non-communicable diseases (NCDs) are a class of pathologies with a prolonged
character, long latency time and the presence of several risk factors such as cardiovascular
diseases (CVD), malignant neoplasms, diabetes and chronic respiratory disease. Among these,
CVDs are responsible for 17.9 million deaths annually, being classified as one of the most
serious morbidities that lead to death worldwide (Ministério da Satide [MS], 2008; Ministério
da Satde [MS], 2021).

Characterized as one of the occupations with extremely high levels of stress, the
position of police officer, especially military police officer, presents several conditions that
contribute to psychological and metabolic changes, being one of the classes most affected by
CVD (Oliveira et al., 2010). The police are responsible for maintaining public order and
safeguarding the safety of citizens in order to maintain social stability. Due to the uniqueness
of the role of the military police officer, which requires unpredictable, mentally and physically
exhausting work, special attention should be given to the risk factors for occupational illness
specific to this group of professionals, and measures should be adopted to reduce the number
of risk factors (Liu et al., 2006; Garbarino, 2014; Magnavita & Garbarino, 2017; Taylor et al.,
2019).

Several aspects contribute to the organic disorders of the police force, such as life-
threatening situations, excessive work demands, poor diet, continuous supervision,
hierarchical rigor and military discipline. These and other qualities intrinsic to the police force
expose these individuals to various health problems, such as elevated lipids in the bloodstream
(Paulino & Lourinho, 2014).

Dyslipidemia is caused by metabolic alterations that interrupt certain processes in lipid
metabolism and is prevalent in the police force. The main increased lipids in the blood of these
blood individuals are mainly total cholesterol (TC), triglycerides (TG), low-density lipoprotein
cholesterol (LDL-c) and decreased high-density lipoprotein cholesterol (HDL-c) (Baynes &
Dominiczak, 2011; Faludi et al., 2017).

Hyperlipidemias (high levels of lipoproteins) and hypolipidemias (low levels of
lipoproteins) are two subtypes of dyslipidemias, which can be linked to genetic-based causes,
as well as secondary factors related to lifestyle and medication use (Faludi et al., 2017). A
frequent dyslipidemia is hypercholesterolemia, which develops when -cholesterol-rich
lipoproteins, such as LDL, accumulate in the plasma compartment. This accumulation can be
caused by monogenic diseases, by mutations in the Apo B100 genes. Numerous mutations of
the LDL receptor (LDLR) gene have been found in individuals with hypercholesterolemia,
some of which have deformed the structure and function of the receptor, while others have

reduced its expression in the membrane (Mion et al., 2004).
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The LDLR gene is located on the short arm p, of chromosome 19, region 13, band 2, and
is composed of about 45,000 base pairs of DNA and consists of 18 exons and 17 introns (Faludi
et al., 2017). The LDLR gene has a single nucleotide polymorphism (SNP), a variation in the
DNA sequence that affects only one base in the genome sequence. SNP rs2228671 is associated
with decreased LDC-c rates.

Familial hypercholesterolemia is autosomal dominant, since it has a significant genetic
cause for the development of early coronary heart disease, including myocardial infarction, as
a result of lifetime exposure to high levels of low-density lipoprotein cholesterol (LDL-c). It
stands out for having a severe form of genetically-based dyslipidemia, which, if left untreated,
can cause coronary artery disease (CAD) in up to 85% of men and 50% of women (Izar et al.,
2021).

Most of the time, familial hypercholesterolemia (FH) is caused by mutations in the
genes that produce the catabolic and LDLR uptake proteins. The LDLR, apolipoprotein-B
(APOB), and PCSK9 genes are thought to be genes linked to FH onset, which results in
decreased LDL particle homeostasis and, as a result, increased plasma LDL-c concentrations.
Consequently, pathogenic mutations in the LDLR gene are commonly found in individuals
with a molecular diagnosis of FH (Faludi et al., 2017; Izar et al., 2021).

The objective of the present study was to associate the polymorphism of the LDLR gene
rs2228671 (Cytosine/Thymine - C/T) with dyslipidemia and obesity in military police officers
in the State of Goiés.

Procedures

A case-control study was carried out through a convenience sampling of 200 military
police officers treated at the Military Police Comprehensive Health Center (CSIPM), located at
Av. Eng. Atilio Corréa Lima - Cidade Jardim neighborhood, in the city of Goiania - Goiés. As
an inclusion criterion for the study, the patient was over 18 years of age and voluntarily agreed
to participate in the study and in the annual check-up suggested by the CSIPM. About 10
percent of police officers declined to participate in the survey because they felt uncomfortable
answering the questions.

Participants who consented to participate in the study as volunteers filled out the Free
and Informed Consent Form (ICF). The research was authorized by the Research Ethics
Committee of the Federal University of Goias (Universidade Federal de Goias) through
Consolidated Opinion No. 608.207.

The group of cases was composed of individuals who presented the following profiles
in the lipid profile results: Isolated hypercholesterolemia (LDL-C > 160 mg/dL); isolated
hypertriglyceridemia (triglycerides > 150 mg/dl); mixed hyperlipidemia (LDL-C > 160 mg/dL
and triglycerides > 150 mg/dl, if TG > 400 mg/dL, total cholesterol is considered > 200 mg/dL,
instead of LDL-C); and HDL < 40 mg/dL in men and less than 50 mg/dl in women (FALUDI
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et al., 2017).

The control group consisted of 84 individuals from the same target audience as the
study, who met the following inclusion criteria in all lipid profile results: LDL cholesterol < 130
mg/dL, triglycerides < 150 mg/dL, and HDL > 60 mg/dL.

Initially, serum samples were collected in 4 mL vacuum tubes with separator gel, which
after centrifugation were used to perform the lipid profile, using enzymatic and direct
methodologies in automated equipment A15 (Biosystems®), at the Clinical Laboratory of the
Military Police Hospital of the State of Goias. All quality assurance requirements have been
met.

Whole blood samples were collected in 4 mL vacuum tubes with EDTA anticoagulant,
from which DNA extraction was performed. The biological samples were aliquoted at 2 mL and
properly preserved in a freezer at -20°C until the moment of use. The DNA of the samples was
extracted with the commercial kit IlustraBloodGenomicPreMini Spin® (GE Healthcare, UK),
according to the manufacturer's instructions GE Healthcare. The isolated DNA was properly
identified and stored at -20°C for the genotyping of the SNP LDLR 27208873_10 rs2228671.
The LDLR allelic distribution sequence [VIC/FAM] consists of forward and reverse primers
CCTCTCTCTCAGTGCCGCACAGATG[C/TIGAAAGAAACGAGTTCCAGTGCCAAG.

Genotyping was performed using the TagMan Real Time PCR® kit (SNP Genotyping
Kit, AppliedBiosystems, USA). The kit contains the sense (Forward) and antisense (Reverse)
sequences of the primer oligonucleotides that amplify the polymorphic sequence of interest
and a TagMan® Probe. Genotyping was performed by analyzing the fluorescence pattern of
each sample in the StepOnePlus™ systems thermal cycler (ApplieBioystems, EUA).

gqPCR reactions were performed following the manufacturer's recommendation. For a
final volume of 10 pL, 1 pL of genomic DNA at a concentration of 20 ng, 4.5 uL of TagMan®
Universal Master Mix (2X concentration), 1 puL of Custom TagMan® Assay SNP Genotyping
(20X concentration) containing both primers and probes, and 3.5 uL of H20mq were used.
The amplification protocol: 60°C girdling for 30 sec, followed by 95°C for 10 min enzymatic
activation and then 40 cycles containing 95°C denaturation for 15s and 60°C girdling for 1 min
(AppliedBiosystems, EUA).

To determine the diagnosis of FH, we used the partial criteria and scores established by
the Dutch Lipid Clinic Network - DUTCH MEDPED (12.13), as shown in the score table below.
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Table 1.

Diagnostic criteria for heterozygous and modified homozygous FH.

Heterozygous FH
Parameters
Levels of LDL-c (mg/dL) Points
>330 8
250 — 329 5
190 — 249 3
155 — 189 1
DNA analysis
Presence of functional mutation in the LDLR gene 8
Diagnosis of FH
Sure if >8
Likely to be 6to8
Possible if 3to5
Homozygous HF

1. Genetic confirmation of two mutant alleles in the LDLR gene.

Source: Williams et al., 1993; Izar et al., 2021.

Descriptive statistics were used to determine the absolute and relative frequencies
(percentage) of the variables under study (presence or absence of polymorphic nucleotide
alteration). Pearson's chi-square test, G test, and Mann-Whitney test adopted a 95%
confidence interval for the outcome and a significance level of 5% (p<0.05). The software used

to perform the statistical tests and the boxplot graph was BioEstat® 5.3.

Results

Of 200 military police officers sampled for the study, 93% (186/200) were male and 7%
(14/200) were female. In the classification related to the lipid profile, 58% (116/200) belonged
to the group with the presence of some degree/class of dyslipidemia, categorized as the case
group and 42% (84/200) as the control group, presenting normolipidemia (Table 2). The mean

age of the case group was 43.4 years with a standard deviation (SD) of + 5.5 years, while the
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mean age of the control group was 39.8 years and a mean SD of + 8.4 years. Age had no
statistically significant influence on the determination of dyslipidemia (Data not shown).

In the genetic analysis of the individuals in the case group, the LDLR gene
polymorphism showed 68.1% (779/116) with Cytosine/Cytosine (CC) genotype, 19.8% (23/116)
Cytosine/Thymine (CT) and 12.1% (14/116) Thymine/Thymine (TT). In the control group, the
CC genotype was detected in 82.1% (69/84) of the police officers, TC in 14.3% (12/84) and TT
in 3.6% (3/84) (Table 2).

Significant differences were identified between the case and control groups,
considering BMI, TC, TG, LDL-c, HDL-c and N-HDL influence the development of
dyslipidemia. A chi-square test was performed to compare the CC, TC and TT genotypes
between the case and control groups, resulting in a p=0.0430. Thus, it is suggested that
patients with homozygous wild-type CC and heterozygous CT genotypes may be more likely to
develop dyslipidemia (Table 2).

Table 2.

General characteristics, lipid parameters and allelic distribution of the LDLR gene in military
police officers in the state of Goias, Brazil.

Case (n= 116) Control (n= 84)

Variables (Dyslipidemic) (Normolipidemics) *p-value
Years 43.4 £ 5.5 39.8 £+ 8.4 0.0056
Gender
M 109 (94.0) 77 (91.7) 1.0000
F 7 (6.0) 7(8.3) 1.0000
BMI (kg/m?2) 28.7+ 3.3 26.0 £ 2.6 <0.0001
CT (mg/dL) 217.5 (173.7 - 247) 172.5 (150.7 - 190) <0.0001
TG (mg/dL) 216 (165.7 - 306,2) 78.5 (59 - 116) <0.0001
LDL-c (mg/dL) 121.2(88.2-155,8) 101.2 (82.7 - 121) 0.0003
HDL-c (mg/dL) 41.5 (36 - 46.2) 50 (44 — 55.2) <0.0001
N-HDL (mg/dL) 177.5(135.7 - 199.2) 119.5 (97.5 - 139) <0.0001
Genotypes
CcC 79 (68.1%) 69 (82.1)
CT 23 (19.8) 12 (14.3) 0.0430%
TT 14 (12.1) 3(3.6)

*Mann-Whitney test. ¥Chi-square test. **Mean and standard deviation were calculated for age
and BMI. For the other variables, median and interquartiles (25% and 75%) were calculated.
For the calculation of mean and standard deviation of BMI, 11 patients in the case group and 2
patients in the control group were excluded, because they did not present weight and height
data for the BMI calculation. 4 patients were excluded from the case group for the LDL-c
parameter, as they had indeterminate values. M= Male gender; f= female; BMI = Body mass
index; TC= Total cholesterol; TG- Triglycerides; LDC-¢ = low-density lipoprotein; HDL-
c=High-density lipoprotein; N-HDL = Non-HDL cholesterol; CC= Cytosine/Cytosine; TC=
Cytosine/thymine; TT= Thymine/Thymine.
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Table 3 shows the association between TC (mg/dL) and LDL-c (mg/dL) values
associated with heterozygous (TC) and homozygous dominant and recessive (CC and TT)
genotypes in the diagnosis of FH. Based on the genetic+biochemical criterion (genotype + TC
(mg/dL), 2.5% of the police officers had homozygous dominant genotype with TC > 310 mg/dL
and 97.5% had homozygous dominant genotype with TC < 310 mg/dL, representing certainty
of FH diagnosis.

For the dominant heterozygous TC genotype, 4.4% of the police officers exhibited TC >
310 mg/dL with a positive diagnosis of FH and 95.6% had TC < 310 mg/dL, representing a
probable diagnosis of FH. For the TT genotype, 100.0% of the police officers had TC < 310
mg/dL, with a negative diagnosis for FH.

Regarding the genetic evaluation associated with LDL-c, of the 116 patients, only 31
presented classification values according to the Update of the Brazilian Guideline on Familial
Hypercholesterolemia. For the CC genotype, 19.4% had LDL-c in the range between 190 - 249
mg/dL and 58.1% in the range of 155 - 189 mg/dL, concluding the diagnosis with certainty of
FH according to the homozygous criterion of the FH guideline. For the CT genotype, 6.4% had
LDL-c in the range between 190 - 249 mg/dL and 9.7% in the range of 155 - 189 mg/dL,
concluding a certain diagnosis of FH by the score >8. For the TT genotype, 6.4% had LDL-c in
the range of 155 - 189 mg/dL, corresponding to a negative diagnosis of FH.

Table 3.
Stratification of the LDLR rs2228671 polymorphism associated with TC and LDL-c levels,
according to the diagnosis of familial hypercholesterolemia based on the partial criteria of the

Update of the Brazilian Guideline on Familial Hypercholesterolemia (Izar et al., 2021) and
Update of the V Brazilian Guideline on Dyslipidemia (Mion et al., 2004)

CT (mg/dL) n=116 LDL-c (mg/dL) n=31
Case
(dyslipidemia) > 310 < 310 >330 250-329 190-249 155-189
CC (n=79)
n (%) 2(2.,5)  77(97.5) 0 0 6 (19.4) 18 (58.1)
HF
Diagnosis Certainty  Certainty - - Certainty  Certainty
CT (n=23)
n (%) 1(4.4) 22(95.6) 0 0 2(6.4) 3(09.7)
HF
Score - - o 0 11 9
Diagnosis Certainty  Probable - - Certainty  Certainty
TT (n=14)
n (%) 0(0,0) 14(100.0) 0 0 0 2(6.4)
HF
Diagnosis Probable  Negative - - - Negative

Source: own authorship.
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The presence of high levels of TC associated with the presence of the CC+CT allele
evidences 3.0%, i.e., low dominance in the population studied. When LDL-c data were cross-
referenced with the genetic component, the prevalence of LDL-c was 7.8% for CC+CT. The
statistical analysis showed a p>0.05 showing that there is no difference between police officers
with normal and altered TC and LDL-c values for the CC+CT and TT genotypes in the case

group.

Table 4.
Allele frequencies of the polymorphism of the LDLR gene rs2228671 associated with TC and
LDL-c levels.

Case (dyslipidemia)

Variable CC+CT (n=102) TT (n=14)

N 1(%) n 1(%) *p-value
**CT (mg/dL)
>310 3 3.0 0 0
<310 99 97.0 14 100 0.4654
**LDL-c
(mg/dL)
=190 8 7.8 0] 0]
<190 90 88.2 14 100 0.1682
Indeterminate 4 4.0 0] 0]

*G test (comparing TC and LDL-c values for CC+CT and TT
genotypes). F= Frequency. TC= Total cholesterol; LDL-c= Low-
density lipoprotein.

In the genetic analysis associated with body mass index (BMI), higher concentrations
of police officers were observed for the classification of overweight or pre-obesity and obesity
grade I. The CC genotype stands out with frequencies of 33.6% and 19.8% and TC with 10.3%
and 2.6% for the group with the presence of dyslipidemia. The control group exhibited a WC
frequency of 27.4% for the eutrophic nutritional classification, but a higher prevalence of
individuals in the pre-obesity condition, a rate of 47.6%. Statistical analysis using the G test
showed that police officers who have the CC genotype of the case group are more likely to
develop obesity when compared to the control group. Similarly, police officers with CC+CT

genotype are more likely to develop obesity than the control group.
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Table 5.
Association of LDLR gene alleles with nutritional diagnosis of obesity made by BMI (14).
rs2228671
Diagnosis
BMI Case (n=116) Control (n=84)
Nutritional
CC CT TT CcC CT TT
<18.5 0(0.0) o0(0.0) 0(0.0) 0(0.0) o0(0.0) o0(0.0) Slim or

18.5 - 24.9 5(4.3) 5(4.3) 1(0.9) 23(27.4) 4(4.8) 2(2.4) Low Weight
25.0 - 29.9 39(33.6) 12(10.3) 9(7.8) 40(47.6) 6(7.1) 1(1.2) Normal or
30.0 - 34.9 23(19.8) 3(2.6) 3(2.6) 4(4.8) 2(2.4) 0(0.0) Eutrophic
35.0 - 39.9 4(3.4) o0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) Overweightor
>40.0 1(0.9) o0(0.0) 0(0.0) o0(0.0) o0(0.0) o0(0.0) Pre-Obese

Not determined 7(6.0) 3(2.6) 1(0.9) 2(2.4) o0(0.0) 0(0.0)

*The statistical test applied was for the overweight, obesity I, II, severe and undetermined age
groups. Test G = p<0.0043 (comparing patients with CC genotype between case and control
groups); p=1.0000 (comparing patients with CT genotype between case and control group and
TT between case and control group); p=0.0077 (comparing CC+CT patients between case and
control groups); p=1,000 (comparing patients with TT genotype between case and control

group).

In the comparative analysis between the CC, CT and TT genotypes of the case and
control groups, the chi-square test showed a statistically significant difference between all
groups, indicating that the dominant homozygous CC genotype has higher serum levels of
LDL-c when compared to the control group.

Figure 1.
Comparative Boxplot of Serum LDL-c Values Associated with LDLR Gene Genotypes.
Comparizson of LDL-clevels and association with gene genotypes LDLER 152228671

LDL-¢ {mg/dL}
}

Case Contrd
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We excluded 4 patients from the case group in this analysis because they had
indeterminate LDL-c values. *Chi-square test comparing CC genotype of the case and

control group (p<0.0001), CT genotype (p<0.0001) and TT genotic (p<0.0001).

Discussion

Dyslipidemia is prevalent in the police force, since the work of this officer involves high
levels of work stress, and may develop important comorbidities, such as diabetes mellitus,
systemic arterial hypertension, hypertriglyceridemia, hyperinsulinemia, atherosclerosis,
irritation and insomnia, being conditions strongly linked to the development of obesity and
CVD's, presenting a higher frequency in this population group, compared to other professions
(Frighetto, 2020; Do Nascimento et al., 2021; Rughi et al., 2021).

According to the latest dyslipidemia guideline published in 2013, the classification of
lipid-metabolic alterations has a hereditary nature involving genetic factors and the second
way being lipid alterations of a secondary nature, which may be associated with environmental
conditions, such as lifestyle (Xavier et al., 2013).

Among the dyslipidemias, FH stands out, which can be diagnosed through molecular
criteria (genotypical) in addition to biochemical criteria (phenotypics). FH is autosomal
dominant with a significant increase in LDL-c levels in addition to the presence of clinical
alterations, such as tendon xanthomas, corneal arch and cardiovascular atherosclerotic
disease. From a genetic point of view, FH is diagnosed through genetic tests that identify
mutations in specific genes, such as the LDLR protein rs2228671. More than 2,251 mutations
have been described for this gene, exhibiting a clinical phenotype in more than 84% of cases
evaluated through single nucleotide genetic polymorphisms (Izar et al., 2021).

LDL-c levels above 190 mg/dL show a three-fold increased risk of developing coronary
artery disease in individuals with a genetic mutation, when compared to individuals without
the mutation, since these patients have developed LDL-c alterations since childhood and
progressing throughout life (Xavier et al., 20213; Izar et al., 2021;).

Our study showed that the CC genotype of the LDLR gene has a higher risk of
developing lipid alterations associated with FH and obesity. However, these data are contrary
to the study by Jha et al. (2020) conducted in India, which showed that the rs2228671 gene
showed the TT genotic as the most prevalent in increasing the risk of developing conorarian
artery disease.

On the other hand, Pourzargham et al. (2020), in a study conducted with 248 patients
in Iran, evaluated the genotypic frequency of the rs2228671 gene, showing the prevalence of
the CC and CT genes in determining the risk for cardiac alterations and acute myocardial
infarction, corroborating the findings of this study. These mutations that occur in the LDLR

gene can decrease the expression of LDL receptors and, consequently, defect in LDL-c uptake

2807



FERREIRA, Fabio Castro®; BARROS-SILVEIRA, Murilo®; COSTA, Iasmim Ribeiro da®; COSTA, Sérgio Henrique Nascente®); CASTRO, Frank Sousa®; GUILLO,
Lidia Andreu(®

(Leigh et al., 2017). In addition, it is seen that LDLR expression is regulated differently in the
liver and gut by dietary cholesterol and dietary saturated fat. Therefore, the disturbed
catabolism of LDL-c can lead to an increase in its content and the association with a higher risk
of atherosclerosis has already been demonstrated, but there seem to be differences between
populations studied (Ference et al., 2017).

Sandhu et al., (2008) in a large genome-wide association study (GWAS) demonstrated
that in the same serum of an individual, lipid concentrations may occur inter-individual
variations regarding several SNPs in the LDLR. These variations show around 10% in plasma
levels. In addition, in the study by Jah et al. (2018) demonstrated that the association of LDL-
cand SNP rs688 is associated with the gender of the population studied. In British and German
populations, the T allele in SNP rs2228671, which is located in exon 2, is associated with
decreased LDL-c levels and risk of coronary heart disease (Linsel-Nitschke et al., 2008). On
the other hand, no association between this SNP and cardiovascular diseases in the Chinese
population is seen (Ye et al., 2014). It is also suggested that the T allele of rs2228671 is
associated with LDL-c levels, but no association has been found with the risk of coronary heart
disease (Martinelli et al., 2010).

In the comparative analysis of LDL-c indices, Linsel-Nitsckel et al. (2008)
demonstrated in a randomized study that the T allele is protective, which decreases LDL-c
rates, corroborating our study, which evidences lower LDL-c rates for case and control

patients.

Final considerations

It was concluded that the C allele of the LDLR rs2228671 gene in CC-dominant
homozygosity and CT-dominant heterozygosity presents a high risk for the development of FH
and obesity in relation to the T allele in military police officers. The T allele, on the other hand,
is protective in reducing LDL cholesterol levels, showing benefit to carriers of the TT genotype.
The study had some limitations, such as the lack of in-depth clinical evaluation for accurate
diagnosis of FH, and further studies were needed in this group to elucidate the genetic

investigations.
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