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Abstract

Background

Metabolic syndrome is a group of complex metabolic disorders syndromes,
refers to the protein, fat, carbohydrates in the pathological state of metabolic disorders.
It has many essential characteristics including glucose metabolism disorders, high
coagulation and low fibrinolysis, lipid metabolism disorders, hypertension, obhesity or
overweight, vascular endothelial dysfunction, hyperuricemia, microalbuminuria,
homocysteine blood disease and so on. At present, the pathogenesis of metabolic
syndrome is not clear, but most of investigators consider it is jointly determined by a
group of genetic factors and environmental factors, of which central obesity is the key
factor in metabolic syndrome, insulin resistance is the central part of the disease, and
chronic light inflammation promotes the development of metabolic syndrome.
Metabolic syndrome has been reported to be associated with increased pericardial fat,
carotid stenosis and increased cardiovascular mortality, which makes the prognosis of
the disease more severe. According to data from the third National Health and
Nutrition Survey in the United States, the prevalence of metabolic syndrome is about
24%. There is no large-scale epidemiological survey data about metabolic syndrome
in China. The estimated metabolic syndrome prevalence rate of 20-74 years pepole is
about 17.14%, and it has caused a serious threat on people's physical and mental
health, national economy, social development and stability.

In recent studies, a protein which is expressed in the liver-specific, named as
Fetuin B, tends to experience a significant increase in the metabolic disorders of
NAFLD and insulin resistance. Fetuin B was first discovered by Olivier et al. in 1999.
With the continuous development of research, its function in metabolism, cancer,
reproductive development and other pathophysiological processes was found, in
which its role in the process of fat metabolism gets highest concerned. A large number
of experiments have confirmed that there is a significant increase in Fetuin B levels
associated with fatty liver and diabetes in animals and cell levels, whereas the relevant
studies of large population levels are lagging behind.

Therefore, in this study we collected 1523 data about the general demographic and
physical examination, lifestyle, metabolic syndrome-related indicators, serum Fetuin

B levels, applying questionnaire, physical examination and laboratory examination.

\
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And we performed a genetic association study between common genetic variants
(single nucleotide polymorphism) of FETUB with metabolic syndrome. Then the
association between Fetuin B and metabolic syndrome was confirmed by molecular

cell experiments.

Objectives

We firstly aimed to determine the prevalence rate of metabolic syndrome in the
obese population and its relationship with serum Fetuin B levels. Second, we aimed to
determine the association between four tagging SNPs of FETUB with metabolic
syndrome. Third, The relationship between Fetuin B and liver fat content was
investigated at the molecular level. To explore the relationship of nonalcoholic fatty
liver with metabolic syndrome, to research the epidemiological significance of Fetuin

B in metabolic syndrome.

Methods

The relationship between metabolic syndrome and Fetuin B protein was studied in
three levels: population, cell and gene by using the methods of epidemiology and
molecular biology.

The populational epidemiology study: Subjects were recruited from the Liangian
Community health service centor, Xiamen City, Fujian Province, including 1523
adults with central obesity (male waist circumference >90 cm and female waistline
>80 cm) and age over 40 years. Through the questionnaire survey to collect data on
the demographic and physical examination, lifestyle information by the trained
investigators. Serum Fetuin B levels were tested by using ELISA method. Stata 12.0
was used to analyze the risk factors of Fetuin B levels and the association between
metabolic syndrome and Fetuin B.

Single nucleotide polymorphism of FETUB gene: tagging SNPs of FETUB were
selected by using Haploview4.2 with criterior of MAFs > 0.05 and r*>> 0.8. Genomic
DNA was extracted and the genotypes of the tagging SNPs were detected by using
PCR. The correlation between the SNP genotypes and the serum Fetuin B level and
the related biomarkers of metabolic syndrome were analyzed.

Molecular cell study: The treatment of single palmitic acid, single Fetuin B protein
and the treatment of both were respectively carried out in HepG2 cells to study the

correlation of Fetuin B levels and nonalcoholic fatty liver disease. Study on the
\
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interaction mechanism between Fetuin B and nonalcoholic fatty liver was carried out

through oil red staining, triglyceride detection, ELISA and qRT-PCR.

Results

Among the 1188 subjects, there were 357 males (30.05%) and 831 females (69.95%),
and the average age was 53.50 (#7.03). There were 752 patients with metabolic
syndrome (63.30%) and 436 patients without (36.70%).

Compared with those controls, subjects with metabolic syndrome had significantly
higher in proportion of men, age, smoking, blood pressure, BMI, fasting blood
glucose, fasting insulin, HOMA-IR, 2h-PG and HbA1c, and higher levels of plasma
triglyceride and total cholesterol, but lower levels of high-density lipoprotein levels.
Serum Fetuin B levels in subjects with MS was significantly higher than that of
controls.

Linear regression analysis showed that triglyceride, total cholesterol, fasting insulin,
HOMA-IR and HbAlc were positively, while the ratio of waist to hip, HDL and
2h-PG was negatively, associated with serum Fetuin B concentration. Multivariable
step-by-step linear regression analysis showed that Fetuin B protein level was
positively associated with triglyceride, fasting insulin and HDL, and negatively
associated with waist-hip ratio. The association of metabolic syndrome and Fetuin B
was analysed with Logistic regression with adjustment for a variety of confounding
factors, and the results show that with the Fetuin B increasing each additional
standard deviation, the risk of insulin resistance increased 1.150 times (95% ClI:
1.010-1.312) and the risk of metabolic syndrome increased 1.156 times (95% CI:
1.012-1.319).

Four Tagging SNP (rs1047115, rs3733159, rs6785067 and rs4686434) were not
significantly associated with metabolic syndrome and were significantly associated
with the concentration of serm Fetuin B.

IHTG content of 456 samples were randomly detected by using MRI with the mean
of IHTG of 13.77%. Serum Fetuin B were significantly associated with increased
tertiles of IHTG content .

Finally, we explored the possible mechanism of Fetuin B involved in the
nonalcoholic fatty liver outcome. First, a palmitic acid-induced lipid accumulation

model of hepatocytes was established. Oil red staining and cell triglyceride test found

Vi
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significant fat accumulation, and gRT-PCR showed that the transcription level of
fat-synthesis genes was significantly increased, and the secretion of Fetuin B protein
in the fat accumulation model increased. But oil-red staining and triglyceride test did
not found that Fetuin B cause increased lipid levels in hepatocytes. And qRT-PCR
detection did not found fat synthesis-related gene transcription level have significant
difference.

Conclusions

In the population study, we found that the serum Fetuin B concentration were
significant increased in those with metabolic syndromes and insulin resistance. And
with the Fetuin B increasing each additional standard deviation, the risk of insulin
resistance increased 1.150 times and the risk of metabolic syndrome increased 1.156
times. However, the genotype of four tagging SNPs of FETUB gene were only
significantly associated with the concentration of Fetuin B but not with metabolic
syndromes. The secretion of Fetuin B protein significantly increased in the lipid
accumulation model of HepG2 cells, but there was no hepatocyte lipid accumulation
in cells treated with Fetuin B.

In conclusion, serum Fetuin B was significantly associated risk of metabolic
syndrome and may therefore play a linkage role between nonalcoholic fatty liver

disease and metabolic syndrome.

Keywords: Metabolic syndrome; Fetuin B; non-alcoholic fatty liver disease; insulin

resistance
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