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IL-6 promoter -572G polymorphic allele causes lower
level of triglyceridemia
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Abstract: Objectives: Lower blood triglyceridemia (TG) level and TG/HDL-C (high density lipoprotein-cholesterol) ratio
are healthy indicators in clinical diagnosis. IL-6 has been reported to inhibit lipoprotein lipase activity and stimulate
lipolysis, subsequently lead to increased concentrations of serum triglycerides. In this study, we examined whether
the polymorphism of the -572C/G locus in the IL-6 promoter was linked to hypertriglyceridemia (HTG). Methods:
Blood DNA samples from 100 patients with HTG and 162 healthy control subjects were collected and used for
screening the IL-6 promoter polymorphism. TC, TG, and HDL-C were determined by enzymatic method while LDL-C
was measured by Immunoturbidimetry. Blood glucose was determined through hexokinase method. Routine PCR
and Sanger DNA sequencing were performed to screen and determine the site polymorphisms. All the data were
statistically analyzed by SPSS 17.0 software. Results: PCR and Sanger-based DNA sequencing demonstrated that
subjects carrying the CC genotype of the -572C/G locus in the IL-6 promoter had normal or slightly higher level of
blood TG, whereas the carriers of the CG or GG genotype presented lower levels of blood TG and TG/HDL-C (P<0.5).
These results imply that the -572G allele, not the -572C allele, leads to lower level of TG. Conclusion: The data
suggests that the -572G allele of the IL-6-572C/G site might play a role in maintaining low level of blood TG by up-
regulating or down-regulating the IL-:6 expression and promoting the TG metabolism. This finding might shed new
light on the diagnosis of HTG.
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Introduction have demonstrated that gene alterations could

cause hyperlipidemias [5-9]. Alterations in a
Hyperlipidemia is a common systemic disease few lipid metabolism-related genes including
resulting from a combination of genetic and apolipoprotein A5 (Apo A5) [10] and low-density
environmental factors [1]. According to elevat- lipoprotein receptor gene (LDL-R) are important

ed types of lipids, hyperlipidemias are usually
classified into hypercholesterolemia (HTC),
hypertriglyceridemia (HTG), or both in combined
hyperlipidemia, and low high-density lipopro-
tein hyperlipidemia. Elevated levels of triglycer-
ides (TG) tend to cause metabolic changes of
blood lipid, and subsequently lead to cardiovas-
cular disease, peripheral vascular disease, and
cerebrovascular disease [2]. In addition, high
levels of blood triglycerides could increase the
risk of acute pancreatitis [1].

risk factors for hyperlipidemias. Additionally,
interleukin-6 gene (IL-6), a multi-effect cytokine
and another lipid metabolism-related gene, has
been reported to inhibit lipoprotein lipase activ-
ity and stimulate lipolysis, and thus lead to
increased concentrations of serum triglycer-
ides [11]. Moreover, other studies have demon-
strated that IL-6 is correlated to increased lev-
els of serum triglycerides [7, 12-14]. The
promoter region of I[-6 has several polymor-
phisms including -174G/C, -572C/G, -597G/A,
Hyperlipidemias might be familial [2, 3], or and -634C/G, and is implicated with several
acquired or even idiopathic [4]. Previous reports diseases such as hypertension, coronary heart
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Table 1. Subjects collected for study

Group Number Male Female Age (year)
HTG 100 52 48 44.3 + 12.85
Healthy 162 83 79 47.01 + 13.28

disease, and diabetes [15-19]. The -572C/G
site polymorphism of the IL-6 promoter has
been reported to be linked to acne vulgaris in
Pakistan population [20], Alzheimer’s disease
[21], and hand-foot-and-mouth disease (HFMD)
[22]. The -597G/A site polymorphism is associ-
ated with degeneration of intervertebral discs
[23] and type 2 diabetes [24]. In addition, a
previous study demonstrated a correlation of
IL-6 gene -572C>G polymorphism to dietary
intake of n-3 fatty acids and plasma HDL-C
level in a sex-specific manner [25]. However,
the correlation between these IL-6 polymor-
phisms and hyperlipidemia remains unclear,
and the -572C/G or -597G/A sites have not
been investigated in the Chinese sub-popula-
tion in Zunyi. In this study, we chose to explore
the association of -572C/G or -597G/A poly-
morphism of I[-6 with hypertriglyceridemia in
the Zunyi-population of China.

Materials and methods
Patients

Blood samples from a cohort of 100 HTG
patients and 162 unrelated healthy subjects
were collected for this study (Table 1). HTG was
determined based on the Chinese guidelines
on prevention and treatment of dyslipidemia in
adults (2007) [26] These healthy subjects had
no history of cardiovascular and cerebrovascu-
lar disease, and their levels of blood glucose
and lipids displayed as normal. Patients and
healthy subjects did not have the following dis-
eases such as nephrotic syndrome, kidney fail-
ure, diabetes, primary hypothyroidism, system-
ic lupus erythematosus (SLE), liver disease,
glycogen storage disease (Pompe’s syndrome),
lipoatrophy, myeloma, acute porphyria, and
polycystic ovary syndrome.

All the patients and healthy subjects were
excluded for use of beta-blockers, diuretic, glu-
cocorticoid that could induce secondary hyper-
lipidemia. The participants did not use drugs
that could induce other cardiovascular diseas-
es such as coronary heart disease, ischemic/
congestive stroke, and arteriosclerosis. This
study was approved by the hospital ethics com-

5000

mittee, and all the patients and healthy sub-
jects signed the informed consent form for the
hyperlipidemias study.

Blood collection and measurement of blood
lipids

Approximately 5 ml blood was collected from
each patient and healthy subjects, and 2 ml of
the blood was used for measurement of blood
lipids and glucose. TC, TG, and HDL-C were
determined by enzymatic method while LDL-C
was measured by Immunoturbidimetry. Blood
glucose was determined through hexokinase
method. All the measurements were obtained
through Abbort automatic chemistry analyzer.
Subjects were selected based on the Chinese
guidelines on prevention and treatment of dys-
lipidemia in adults (2007) [26]. The rest of each
blood sample (=2 ml) was kept at -20°C for
future use.

PCR amplification and DNA sequencing

Approximately 2 ml blood obtained from each
HTG patient or healthy subject was used for
DNA extraction by using Blood Genome
Extracting Kit (Sangon Biotech, Shanghai). The
PCR primers for the IL-6 promoter polymor-
phism analysis (Sangon Biotech, Shanghai,
China) are as below: forward, 5-GGA GAC GCC
TTG AAG TAA CTG C-3’ (22 bp); reverse, 5-GAG
TTT CCT CTG ACT CCA TCG CAG-3’ (24 bp).
Dream Taq Green PCR Master Mix (2%) was pur-
chased from Thermo Fisher (Shanghai, China).
PCR was performed to amplify the -572C/G and
-597G/A sites of IL6 promoter. The 163 bp PCR
product was detected in 2% agarose gel.
Sanger DNA sequencing was used to screen
and determine the site polymorphisms by the
Thermo Fisher (Shanghai, China).

Statistical analysis

All the data were statistically analyzed by SPSS
17.0 software. Measurements that matched
the normal distribution were represented by
means * standard deviation (X £ S). Data that
did not meet the normal distribution were
expressed by median (upper quartiles ~ lower
quartiles) [M (P.~P_.)]. Group sample repre-
sentativeness was determined by Hardy-
Weinberg balance test. Allelic frequencies,
genotypic frequencies, and their intra-group/
intergroup differences were examined by x?
test. Difference between genotype and blood
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Table 2. Difference of clinical data between HTG and healthy group

Group Healthy Group (n=162) HTG group (n=100) P value
Age (year)* 47.01 £ 13.28 44,43 +12.85 0.124
Sex (Male/female) 83/79 52/48 0.904
TG (mmol/L)** 1.06 (0.88~1.31) 2.21(1.91~2.93) <0.001
TC (mmol/L)* 4.20 + 0.50 4.42 + 0.52 <0.001
HDL-C (mmol/L)** 1.22(1.11~1.38) 1.05 (0.97~1.19) <0.001
LDL-C (mmol/L)** 2.58 (2.20~2.81) 2.79 (2.41~3.02) <0.001
Fasting glucose (mmol/L)* 462 +0.44 4.54 + 0.50 0.175
TG/HDL-C** 0.86 (0.65~1.07) 2.08 (1.74~2.66) <0.001
TC/HDL-C* 3.38 £+ 0.67 412 +0.63 <0.001
LDL-C/HDL-C* 2.02 +0.56 2.52 + 0.53 <0.001

Note: *, X + S; **, M (P,,~P,.). TG/HDL-C: Ratio of serum triglycerides/high density
lipoprotein cholesterol; TC/HDL-C: Ratio of serum total cholesterol/high density lipoprotein
cholesterol; LDL-C/HDL-C: Ratio of low density lipoprotein cholesterol/high density lipopro-
tein cholesterol.
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Figure 1. Schematic representation of promoter region of IL-6 gene from -632 to
+3 (Gene bank accession number: NG_011640). PCR Nucleotide sequence (163
bp) shown in text box, the 5’ and 3’ primers for PCR amplification are shown in blue
while those for -572C/G and -597A/G SNP are shown in red. TSS, transcription
start site.

Figure 2. Electrophoretic results of PCR product about promoter region in IL-6 gene.
M: DNA Marker (50 bp); 1, 2, 3, 4: Patients’ DNA sample; 5: Negative control.
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lipids was determined
by Wilcoxon rank-sum
test. The correlation
between various geno-
types and blood lipi-
ds was determined by
Logistic regression ju-
dgment, and P<0.05
means the difference is
statistically significant.

Results

Clinical data between
HTG patients and
healthy subjects

No difference was iden-
tified between the HTG
group and the healthy
individual group on age,
sex, and glucose level
(P>0.05). The blood lip-
id index (TG, TC, LDL-C,
TC/HDL-C, LDL-C/HDL-
C) between the HTG
group and the healthy
group is statistically sig-
nificant (P<0.05, Table
2).

DNA sequencing
revealed IL-6 polymor-
phism sites -572C/G
and -597G/A

The polymorphism of
the -572C/G site: The
163 bp PCR products
were used for screen-
ing polymorphisms at
-572C/G and -597G/A
sites through the Sang-
er DNA sequencing by
using the reverse PCR
primer (Figures 1-3). At
the -572C/G site, while
51.2% (83 in 162) of
the healthy subjects
and 55.0% (55 in 100)
of the HTG patients
carried CC genotype,
only 6.2% (10 in 162)
of the healthy subjects
and 7.0% (7 in 100) of
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the HTG individuals were GG homozygous. The
GC heterozygotes accounted for 42.6% (69 in
162) and 38.0% (38 in 100) in healthy and HTG
group, respectively (Figure 3A-C).

The polymorphism of the -597G/A site was
extremely low in this sub-population: The poly-
morphism of the -597G/A site was extremely
low. While we did find one GA heterozygote in
the healthy group, no AA genotype was identi-
fied in both groups (Figure 3D, 3E). Of the 262
samples, 261 were GG carriers, and only one
-597G/A heterozygote was identified in the
healthy group. Thus, the -597G/A site does not
present polymorphism in this sub-population.

The distribution of the genotype and allelic
frequency of the -572C/G and -597G/A sites in
the HTG and the healthy control group

Both the HTG group and healthy group were
from genetic balance population: The -572C/G
was subjected to Hardy-Weinberg balance test,
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Figure 3. The reverse sequencing re-
sults of -572C/G and -597G/A site
in the IL-6 gene promoter. Both ge-
notypic homozygotes (CC, GG) and
heterozygote (GC) at the -572C/G
site were observed in both of the HTG
and healthy groups. For the -597G/A
site, no AA homozygote was identi-
fied while GG homozygote and GA
heterozygote were detected in both
groups. A. A -572C/C homozygote
representative; B. A representative
of -572G/G homozygote; C. A repre-
sentative -572C/G heterozygote; D. A

-597G/G homozygote representative;

E. A -597G/A heterozygote represen-
tative.

and the x? value was 0 (P=1) for the distribution
of genotype and 0.325 (P=0.850) for the allelic
distribution between the HTG group and the
healthy group. Both of them matched the
Hardy-Weinberg principle of genetic balance
(P>0.05), indicating that both groups were from
genetically balanced populations, and were
qualified for representing the local population
distribution.

The majority of the population was carriers of
the CC and CG genotype at the -572C/G locus:
The genotypic frequency and allelic frequency
distribution for -572C/G was listed in Table 3.
For the -572C/G site, the majority of the popu-
lation was CC and CG genotypic carriers,
accounting for 93.5% (245 in 262). The GG
homozygote presented only 6.5% in this popu-
lation. The genotype and allele distributions of
the -572C/G site in the HTG group are similar to
that in the healthy group. For the genotypic and
allelic frequency of -572C/G site, no significant
differences were detected between the HTG
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Table 3. Polymorphism for -572C/G in IL-6 in HTG and healthy group

Genotype frequency Distribution (%)

Allelic frequency distribution (%)

Group Cases

CcC CG GG C G
Healthy 162 83 (51.2) 69 (42.6) 10 (6.2) 235 (72.5) 89 (27.5)
HTG 100 55 (55.0) 38 (38.0) 7(7.0) 148 (74.0) 52 (26.0)
X2 0.551 0.136
P-value 0.759 0.713

Table 4. Blood lipid level of different genotype for -572C/G in HTG group and normal group

o Healthy (n=162) HTG (n=100)
Blood lipid index P
cC CG+GG cCc CG+GG

TG 1.02+0.27 1.13+0.29 0.012 2.51 (2.01~3.30) 2.02 (1.85~2.64) 0.022
TC 411+052 4.29+0.46 0.021 4.44 + 0.51 4.39 £ 0.53 0.623
LDL-C 242 +051 251+049 0.219 2.74 + 0.51 2.67 £+ 0.45 0.518
HDL-C 1.31+0.39 1.28+0.29 0.598 1.09+£0.14 1.09 £ 0.15 0.851
TG/HDL-C 0.82+0.28 0.92+0.30 0.026 2.36(1.92~2.75) 1.91 (1.69~2.37) 0.021
TC/HDL-C 3.30+0.68 3.46+0.65 0.120 4.14 + 0.65 4.07 £ 0.62 0.564
LDL-C/HDL-C 1.98+0.57 2.05+0.54 0.387 2.55 + 0.55 2.48 + 0.50 0.514

Note: TG, TG/HDL index: M (P,,~P,,) in HTG group; other index: X + S;

group and the healthy group (P=0.759, P=
0.713) (Table 3). Statistical analysis of the poly-
morphism was not carried out for the -597G/A
site due to its scarcity of variants (only one GA
heterozygote was found) in this sub-popula-
tion.

The difference of TG level between the CC car-
riers and the CG+GG subjects was statistically
significant

We further examined whether any specific
-572C/G genotypes or alleles are linked to the
blood lipid levels in the two groups (Table 4).
The difference of TG blood level between CC
and CG+GG carriers was statistically significant
in the healthy group (P<0.05), and similar
results were obtained for TG/HDL-C and TC. In
contrast, no statistically significant difference
was observed for other types of blood lipids in
this group (P>0.05). Similarly, the difference of
TG or TG/HDL-C between the CC carriers and
the CG+GG subjects in the HTG group was sta-
tistically significant (P<0.05), while no statisti-
cally significant difference was observed for the
other blood lipids in the group (P>0.05). In the
HTG group, TG level in CG+GG genotypic sub-
jects was significantly lower than that in the CC
genotypic subjects, whereas the findings are
opposite in the healthy group. In addition, no
significant TC level difference was detected
between the CC and the CG+GG carriers in the
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HTG group. Since the polymorphism of the
-597G/A site was low, no statistically allelic or
genotypic comparison was performed for the
site.

Discussion

Of the blood lipids, TC, TG, HDL-C, and LDL-C
are the main parameters for assessing cardio-
vascular diseases. Many genetic loci have been
linked to elevated levels of blood lipids. In this
study, we investigated the correlation of the
IL-6 promoter polymorphism with HTG by explor-
ing the genotype and allelic frequency distribu-
tions of the -572C/G and the -597G/A sites in a
cohort of 100 HTG patients and 162 healthy
subjects. Of the two sites, the polymorphism of
the -597G/A site was very low in Zunyi sub-pop-
ulation, with only one GA heterozygotic subject
and zero genotypic subjects in all 262 subjects
examined. Thus, -597G/A was not considered
as a polymorphic site in this sub-population,
and no further analysis was performed for this
site. For the -572C/G site, although no signifi-
cant association of -572C/G polymorphism
with TG level was observed between the HTG
and healthy group, we did identify that intra-
group CG+GG genotype combination was asso-
ciated with TG level in both groups. Lower blood
TG level and TG/HDL-C ratio are healthy indica-
tors in clinical diagnosis. The TG level in CG+GG
individuals was significantly different from that
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in CC genotypic subjects in both groups. In the
HTG group, CG+GG genotype carriers present-
ed significantly lower level of TG and TG/HDL-C
ratio compared to CC genotypic subjects. In the
healthy control group, although the TG level in
the CG+GG carriers appeared higher than in
the CC subjects, the TG level was still within the
normal range. This finding suggested that the G
allele of the -572C/G site might play a role in
maintaining the normal level of TG and TG/HDL-
C. In support of our finding, the previous study
[25] had revealed that men with G allele had
significantly higher blood HDL-C concentrations
than did CC genotype (P<0.05), which implied
that G allele might be related to lower TG/HDL-C
ratio. Taken together, G allele of the -572C/G
site in IL.-6 promoter might play a role in main-
taining lower level of blood TG by modulating
the IL-6 expression than in combination with
other metabolism-related genes, promoting the
TG metabolism. Even so, the exact mechanism
merits further investigation.

In conclusion, the findings in this study suggest
that -572G allele carriers (CG+GQG) tend to have
low level of TG and TG/HDL-C, and the CG+GG
genotype may play a role in maintaining normal
blood TG level. This finding might shed new light
on the detection and prediction of HTG in Zunyi
sub-population.

Acknowledgements

This study was funded by Department of Gui-
zhou Science and Technology (J-LKZ [2012]39),
National Natural Science Foundation of China
(201710661010), Student Innovation/entre-
preneurship and Training program of Zunyi
Medical University (20163708, 20162316).

Ethical permission for genetic analysis and col-
lection of test data in the present study was
granted by the Research Ethics Committee at
Zunyi Medical University (Zunyi, China). Written
informed consent was obtained from all partici-
pants in the present study. A copy of the con-
sent form is available.

Disclosure of conflict of interest
None.

Address correspondence to: Xue-Ying Li, Depart-
ment of Medical Genetics, Zunyi Medical University,
6 Xuefuxi Rd., Xinpuxin District, Zunyi 563099, Gui-

5004

zhou, China. Tel: +86-18985641221; E-mail: leex-
ueyingd722@163.com; Jin-Dong Chen, Exploring
Health LLC, The South China Center for Innovative
Pharmaceuticals, 3 Lanyue Rd., Huangpu District,
Guangzhou 510663, Guangdong, China. Tel: +86-
202-8885008; E-mail: Jindong_chen@hotmail.com

References

[1] Copeland LA, Swendsen CS, Sears DM, Mac-
Carthy AA and McNeal CJ. Association between
triglyceride levels and cardiovascular disease
in patients with acute pancreatitis. PLoS One
2018; 13: e0179998.

[2] Fleischmajer R, Dowlati Y and Reeves JR. Fa-
milial hyperlipidemias. Diagnosis and treat-
ment. Arch Dermatol 1974; 110: 43-50.

[3] Caldwell AL. A review of the familial hyperlipid-
emias. J Med Assoc Ga 1989; 78: 218-220.

[4] Chait A and Brunzell JD. Acquired hyperlipid-
emia (secondary dyslipoproteinemias). Endo-
crinol Metab Clin North Am 1990; 19: 259-
278.

[5] Larifla L, Rambhojan C, Joannes MO, Maimaiti-
ming-Madani S, Donnet JP, Marianne-Pepin T,
Chout R, Roussel R and Foucan L. Gene poly-
morphisms of FABP2, ADIPOQ and ANP and
risk of hypertriglyceridemia and metabolic syn-
drome in afro-caribbeans. PLoS One 2016; 11:
e0163421.

[6] LiYY, Zhou YH, Gong G, Geng HY, Yang XX,
Wang XM, Zhou CW, Xu J and Qian Y. LPL gene
Pvu Il polymorphism and hypertriglyceridemia:
a meta-analysis involving 1,640 subjects. Ko-
rean J Intern Med 2017; 32: 1018-1024.

[7]1 LuoH, Zhang X, Shuai P, Miao Y, Ye Zand Lin Y.
Genetic variants influencing lipid levels and
risk of dyslipidemia in Chinese population. J
Genet 2017; 96: 985-992.

[8] YamadaY, Sakuma J, Takeuchi |, Yasukochi Y,
Kato K, Oguri M, Fujimaki T, Horibe H, Mura-
matsu M, Sawabe M, Fujiwara Y, Taniguchi Y,
Obuchi S, Kawai H, Shinkai S, Mori S, Arai T
and Tanaka M. Identification of eight genetic
variants as novel determinants of dyslipidemia
in Japanese by exome-wide association stud-
ies. Oncotarget 2017; 8: 38950-38961.

[9] Abe S, Tokoro F, Matsuoka R, Arai M, Noda T,
Watanabe S, Horibe H, Fujimaki T, Oguri M,
Kato K, Minatoguchi S and Yamada Y. Associa-
tion of genetic variants with dyslipidemia. Mol
Med Rep 2015; 12: 5429-5436.

[10] Guardiola M, Cofan M, de Castro-Oros |, Cenar-
ro A, Plana N, Talmud PJ, Masana L, Ros E,
Civeira F and Ribalta J. APOA5 variants predis-
pose hyperlipidemic patients to atherogenic
dyslipidemia and subclinical atherosclerosis.
Atherosclerosis 2015; 240: 98-104.

Int J Clin Exp Med 2020;13(7):4999-5005


mailto:leexueying4722@163.com
mailto:leexueying4722@163.com
mailto:Jindong_chen@hotmail.com

(11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

IL-6 promoter polymorphism linked to triglyceridemia

Hardardottir I, Grunfeld C and Feingold KR. Ef-
fects of endotoxin and cytokines on lipid me-
tabolism. Curr Opin Lipidol 1994; 5: 207-215.
Vargas VR, Bonatto SL, Macagnan FE, Feoli
AM, Alho CS, Santos ND and Schmitt VM. Influ-
ence of the 48867A>C (Asp358Ala) IL6R poly-
morphism on response to a lifestyle modifica-
tion intervention in individuals with metabolic
syndrome. Genet Mol Res 2013; 12: 3983-
3991.

Jiang CQ, Lam TH, Liu B, Lin JM, Yue XJ, Jin YL,
Cheung BM and Thomas GN. Interleukin-6 re-
ceptor gene polymorphism modulates interleu-
kin-6 levels and the metabolic syndrome:
GBCS-CVD. Obesity (Silver Spring) 2010; 18:
1969-1974.

Chu NF, Lin FH, Chin HC and Hong YJ. Associa-
tion between interleukin-6 receptor gene varia-
tions and atherosclerotic lipid profiles among
young adolescents in Taiwan. Lipids Health Dis
2011; 10: 136.

Liang Z, Zhang X, Sun Y, Feng X, Bai J, Yan C,
Kang J and Han Y. Association of interleukin-6
gene -572C/G single nucleotide polymorphism
with coronary artery disease in han population
of north China (in Chinese). Progress in Mod-
ern Biomedicine 2010; 10: 4675-4678.
Zhang J, Wang D, Chen N, Liu H and Li C. IL6
polymorphisms -174G/C and -572C/G in pa-
tients with acute cerebral infarction in Tang-
shan area in China. Chinese Journal of Geron-
tology 2012; 32: 5125-5126.

Zhao W and Su G. Advances of IL-6 application
in cardiovascular and cerebrovascular disease
(review in Chinese). China Practical Medicine
2012; 7: 244-245.

Zhang Y, Chen P, Wang J, Li J and Liu J. Asso-
ciation of IL-6 gene polymorphism with type 2
diabetes: a meta-analysis (in Chinese). Chi-
nese Journal of Diabetes 2014; 22: 16-20.
Chen D, Zhang K, Wei H, Li L, Qiu W and Wang
X. Association between interleukin-6 gene-
572C/G polymorphism and coronary heart dis-
ease in Han population of Sugian city, Jiangsu
province, China (in Chinese). Chinese Journal
of Clinical Laboratory Science 2016; 34: 366-
370.

5005

[20]

(21]

[22]

(23]

[24]

[25]

[26]

Younis S and Javed Q. The interleukin-6 and
interleukin-1A gene promoter polymorphism is
associated with the pathogenesis of acne vul-
garis. Arch Dermatol Res 2015; 307: 365-370.
Wang M and lJia J. The interleukin-6 gene
-572C/G promoter polymorphism modifies Al-
zheimer’s risk in APOE epsilon 4 carriers. Neu-
rosci Lett 2010; 482: 260-263.

Yuan A, Li J, Liu P, Chen Z, Hou M, Wang J and
Han Z. Association of interleukin-6-572C/G
gene polymorphism and serum or cerebrospi-
nal fluid interleukin-6 level with enterovirus 71
encephalitis in Chinese Han patients with
hand, foot, and mouth disease. Inflammation
2015; 38: 728-735.

Duan X, An J, Zhao Y and Yang X. Correlation
research on gene polymorphism of interleukin-
1a, interleukin-6 and intervertebral disc de-
generation disease. China Medical Herald
2013; 10: 37-39.

Saxena M, Agrawal CG, Srivastava N and Ba-
nerjee M. Interleukin-6 (IL-6)-597 A/G (rs18-
00797) & -174 G/C (rs1800795) gene poly-
morphisms in type 2 diabetes. Indian J Med
Res 2014; 140: 60-68.

Zhou Q, Zhang B, Wang P, Mei F, Chen CG, Sun
LN, Xu Y and Su YX. Association of interleu-
kin-6 gene -572 C>G polymorphism with di-
etary intake of n-3 fatty acids on plasma HDL-c
level in Chinese male adults. Asia Pac J Clin
Nutr 2010; 19: 506-512.

The Committee of The Chinese Guidelines on
Prevention and Treatment of Dyslipidemia. Chi-
nese guidelines on prevention and treatment
of dyslipidemia in adults. Chin J Cardiol (in Chi-
nese) 2007; 35: 30.

Int J Clin Exp Med 2020;13(7):4999-5005



