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Association between rs266729 and MS

In total, 2021 MS patients and 2226 controls
were analyzed for the association between rs266729
and MS. Figure 3 depicts forest plots of MS risk with
ADIPOQ rs266729 polymorphism in the allele (A),
dominant (B), recessive (C), and homozygote (D)
models. The allele model presented significant
heterogeneity (IZ=50.6%, P,:=0.048). Thus, the
random-effects model was used to generate a
combined allelic OR of 0.98 (95% Cl: 0.82-1.17,
P=0.802) for the G allele. We obtained a combined
OR of 0.90 (95% ClI: 0.79-1.02, P=0.104) for the
CG+GG genotype in the dominant model, 1.09 (95%
Cl: 0.85-1.39, P=0.508) for the GG genotype in the

A
Allele model %

recessive model, and 1.03 (95% ClI: 0.80-1.33,
P=0.816) for the GG genotype in the homozygote
model using the fixed-effects model (Figure 3; Table
2). All these genetic models displayed no association
between rs266729 polymorphism and MS in the
overall analyses.

Regarding the MS definition, MS risk was
increased with the CDS, NCEP ATP IIl, and De Ferranti
definitions, but not with the IDF definition, in the
allele (OR=1.35, 95% Cl: 1.06-1.72), recessive
(OR=1.94, 95% ClI: 1.07-3.54), and homozygote
(OR=2.04, 95% Cl: 1.11-3.75) models. MS risk was
not associated with the rs266729 polymorphism
according to ethnicity or region in any model
(Table 2).
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Figure 3. Forest plots of risk of MS associated with ADIPOQ rs266729 polymorphism in allele (A),
dominant (B), recessive (C), homozygote (D) models. The squares and horizontal lines correspond to the
study-specific ORs and 95% Cls. The area of each square reflects the study-specific weight. The
diamonds represent the combined ORs with its 95% Cls.
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Heterogeneity Analysis

For the rs2241766 polymorphism, we found no
significant heterogeneity among studies in the
overall analyses (allele model: IZ=28.O%, P4e=0.136;
dominant model: IZ=35.3%, P4e=0.075; recessive
model: IZ=O.O%, Ppe=0.769; and homozygote model:
I’=0.0%, Ph=0.492) (Table 2). For the rs266729
polymorphism, the allele model showed substantial
heterogeneity among studies (IZ=50.6%, P,=0.048),
with no evidence of heterogeneity for other models
(dominant model: IZ=46.4%, P4et=0.071; recessive

model: IZ=20.8%, Ppe=0.264; and homozygote model:

1°=28.7%, Py=0.199) (Table 2).
Sensitivity Analysis and Publication Bias

The sensitivity analysis showed that no
individual study affected the overall conclusions.
Therefore, our meta-analysis results were stable and
reliable. Moreover, we found no publication bias
according to the Egger’s test (Table 3).

DISCUSSION

In this meta-analysis of the association of
ADIPOQ rs2241766 and rs266729 with MS in the
Chinese population, MS risk was increased with the
rs2241766 polymorphism in the allele, dominant and
homozygote models, but the rs266729
polymorphism was not associated with MS in any
model. This meta-analysis suggested an association
between the ADIPOQ rs2241766 polymorphism and
MS in the Chinese population. G allele of ADIPOQ
rs2241766 increased the risk of MS.

Adiponectin, a specific protein produced by fat
cells, functions as a collagen-like protein hormone
with anti-diabetic, anti-inflammatory,
anti-atherosclerotic™ and insulin-sensitizing

association analyses indicated that the ADIPOQ was
the only major gene for plasma adiponectin, which
explained 6.7% of the phenotypic variance™. A
previous study showed that synonymous mutation
of ADIPOQ locus may affect steady-state mRNA
levels by altering RNA splicing or stability[43],
suggesting an allele-specific differential expression
of adiponectin. Alterations of plasma adiponectin
levels due to such differential expression of
adiponectin have been linked to MS and its
components[“]. A variant of ADIPOQ rs2241766 G/T
was reported to be related to low serum levels of
adiponectin[45'47]. The ADIPOQ exon 45 G allele point
mutation was discovered as a risk factor for type 2
diabetes mellitus in both Chinese®® and Japanese
populations[49]. The ADIPOQ rs266729 polymorphism
has been shown to affect circulating adiponectin
concentrations and significantly increase the risk of
MS among people in Thailand®® and Croatia®™".

In the current study, we found the rs2241766
variant was significantly associated with MS, which is
consistent with another systematic meta-analysis
including 2684 cases and 2864 controls in a Chinese
populationm]. In contrast, no relationship was found
between SNP+45T>G and MS among Asian Indians®?
or Malaysianslss]. We found the rs2241766
polymorphism associated with MS in all Chinese (not
just Han Chinese) but not in Han Chinese alone. The
inconsistent results among the publications might be
due to the different genetic backgrounds of the
study populations. The strength of the association
between the rs2241766 polymorphism and MS
differed by region in China. One reason could be that
the link between genetic variation and disease can
be modified by different dietary patterns[54'55].
Populations from different geographical regions
might have different lifestyles and dietary patterns,
which might influence the genetic variant affecting

properties[41]. A meta-analysis of genome-wide MS. In addition, Yao et al.®® found that the genetic
Table 3. Results of Egger’s Test for Publication Bias
SNP Comparison No. of Studies t P Value

rs2241766 Gvs. T (allele) 17 0.91 0.375

(TG+GG) vs. TT (dominant) 17 0.60 0.556

GG vs. (TG+TT) (recessive) 17 0.55 0.59

GG vs. TT (homozygote) 17 0.66 0.518

rs266729 G vs. C (allele) 8 0.63 0.551

(CG+GG) vs. CC (dominant) 8 0.86 0.425

GG vs. (CG+CC) (recessive) 8 0.20 0.845

GG vs. CC (homozygote) 8 0.04 0.969
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backgrounds of populations from the south and
north of China differed, which might also affect the
role of the gene variants in MS.

Our meta-analysis of 2021 cases and 2226
controls showed that rs266729 was not associated
with MS in all genetic models in the overall analysis.
However, another meta-analysis conducted by Li et
al.” stated that rs266729 was significantly
associated with type 2 diabetes mellitus in the
Chinese population. The reason for the inconsistent
results of above-mentioned two studies was that MS
and type 2 diabetes mellitus are different metabolic
status® and they have different diagnostic criteria
although a highly proportion of type 2 diabetes
mellitus patients could have MS®?. Some studies
demonstrated that the genetic variation associated
with type 2 diabetes mellitus may not be related to
MS®®%and it seems that the genetic variation
associated with MS might be related to type 2
diabetes mellitus with higher possibility[m]. Subgroup
analysis by definition of MS demonstrated that
rs266729 could contribute to MS risk using definitions
other than the IDF definition, so the definition of MS
could affect the results of an analysis of a relationship
between the rs266729 polymorphism and MS. MS
does not have an optimal definition, and different
criteria may lead to discordant results’®®*. Each set of
diagnostic criteria of MS has its own characteristics,
and the IDF criteria are more conservative than other
criteria for diagnosing MS, which leads to inconsistent
results®). We could have performed subgroup
analysis based on sample size, but the total sample
size of the five included studies in our study was
<400 293%6383 \\hich limited the quality of stratified
statistical results.

Our study contains some limitations. First, we
did not analyze the effects of gene-gene and
gene-environment interactions because of a lack of
relevant information, although MS has been
reported to result from the interactions of genetic
factors and environmental factors such as dietary
factors®*®. Second, our study was limited to papers
published in English and Chinese. Third, our analyses
were based primarily on unadjusted effect estimates
without controlling for confounding factors because
of a lack of original data.

In conclusion, this meta-analysis showed that
the ADIPOQ rs2241766 polymorphism  was
associated with a risk of MS in the Chinese
population but failed to reveal any association for
the ADIPOQ rs266729 polymorphism in the overall
analysis. Further investigations including additional

original research with different ethnic populations
should be conducted.
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