Association of CDH13 Gene Polymorphism and Metabolic Syndrome in Gambian Population

ORIGINAL PAPER

doi: 10.5455/medarh.2021.75. 262-268
MED ARCH. 2021 AUG; 75(4): 262-268
RECEIVED: JUL 21, 2021

ACCEPTED: AUG 10, 2021

"Doctoral Program in Medical
Science, Faculty of Medicine,
Brawijaya University, Malang, Indonesia

2School of Medicine and Allied Health
Sciences, University of The Gambia,
Banjul, The Gambia

$Department of Internal Medicine, Kanifing
General Hospital, Kanifing, The Gambia

“Department of Pharmacy, Faculty of
Medicine, Brawijaya University, Malang,
Indonesia

SDepartment of Ophthalmology, Faculty of
Medicine, Brawijaya University, Malang,
Indonesia

Department of Internal Medicine, Faculty
of Medical, Brawijaya University, Malang,
Indonesia

Corresponding Author: Kebba S. Bojang,
MMS, MD, Doctoral Program in Medical
Science, Faculty of Medicine, Brawijaya
University, Malang, Jalan Veteran, Malang,
65145, Indonesia. Tel.: +62 816 4976
3908, E-mail: bojangks@yahoo.com,

ORCID ID: http//www.orcid.org/0000-0002-

2674-2892.

© 2021 Kebba S. Bojang, Diana Lyrawati,
Hidayat Sujuti, Djoko Wahono

This is an Open Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creative-
commons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

262

Association of CDH13 Gene
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ABSTRACT

Background: Polymorphism in CDH13 gene, which encodes for the adiponectin receptor,
T-cadherin, is a genetic risk factor associated with metabolic syndrome. CDH73 rs3865188,
which is found in the promoter region of the CDH173 gene, has been found to be associated
with metabolic syndrome and its traits in Asian and European Caucasian populations. How-
ever, to the best of our knowledge, it was yet to be assessed in a Black African population.
Objective: The aim of this study was to investigate the association of CHD73 rs3865188
and metabolic syndrome in a Gambian population. Methods: It was a genetic association
study in a cross-sectional design in 136 Gambian participants. CDH13 rs3865188 was gen-
otyped using PCR master mix and sequencing. Blood sugar, triglyceride and high-density li-
poprotein levels were determined by standard clinical laboratory methods. Results: CDH13
rs3865188 was found to be significantly associated metabolic syndrome (p=0.034). Gen-
otype AT appeared to be risk factor for metabolic syndrome (OR=2.41, 95% Cl, 1.20-4.84,
p=0.014). We found genotypes CC and CA in CHD13 rs3865188 for the first time. Con-
clusion: Our study demonstrated significant association between CDH13 rs385618 and
metabolic syndrome in a Gambian population (Black African population for the first time).
Individuals with genotype AT are at higher risk of developing metabolic syndrome.
Keywords: Metabolic syndrome, CDH73 gene, genetic polymorphism.

1. BACKGROUND

Metabolic syndrome (MetS) is a complex syndrome with clustering of
multiple cardiovascular risk factors. It is characterized by the simultaneous
occurrence of abdominal obesity, insulin resistance, impaired glucose toler-
ance, hypertension and dyslipidemia; which are a combination of risk factors
for the development of type 2 diabetes and/or cardiovascular disease (1-4).

It affects approximately 20-25% of the adult population worldwide largely
due to factors such as ageing of the population, increased life expectancy
and obesity, sedentarism and inadequate nutrition. Individuals with MetS are
three times more likely to have a stroke or heart attack and two times more
likely to die from these compared with individuals without the condition.
Furthermore, it confers a fivefold greater risk of developing Diabetes mellitus
compared to adults without the syndrome (4-7).

In Africa, the prevalence has been increasing, and it tends to increase with
age. This increase in the prevalence in the continent is thought to be due to
departure from traditional African to western lifestyles. The syndrome was
found not to be limited to adults but is also becoming common among the
young ones. In Lagos in Nigeria, the prevalence was found to be as high as
over 80% among diabetic patients (8). It was found to be 60.6% in Cape Town,
South Africa (9); 35.7% in Morocco (10); and 32.45% in western Cameroun
(11). In The Gambia, the prevalence was found to be 42% and 33% as per the
International Diabetes Federation (IDF) and Adult Treatment Panel (ATP)
definitions respectively in the population studied (12).

Central obesity has been suggested to be the cardinal feature of the MetS;
with its pathogenesis being associated with dysregulated adipose tissues and
inflammatory cytokine overexpression (1). Excess accumulation of adipose
tissue, particularly visceral fat, contributes to the development of insulin re-
sistance, resulting in symptoms characteristic of MetS, which include: type 2
diabetes, dyslipidemia and hypertension (13, 14). Low levels of adiponectin
- the main adipose tissue secreted protein - has been found to be a common
denominator in the components of the MetS (15).
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However, CDH13 gene region, which encodes for the
adiponectin receptor, T-cadherin, has been revealed to
be the most crucial locus associated with adiponectin
levels (16-18). Overall, there is a complex relationship
between the CDH13 gene locus variants and MetS; sug-
gesting that the CDH13 gene variants play a crucial role
in the genetic determinants of MetS and related meta-
bolic phenotypes (17).

The CDH13 gene is localized at chromosome 16q23.3,
spans 1.2 Mb, and contains 14 exons (16). Major alleles
of the promoter single nucleotide polymorphism (SNP)
of CHDI13 gene have been found to increase CHDI13
gene expression and increase in adiponectin levels;
while polymorphisms in minor alleles lead to decreased
levels of adiponectin (17, 19), a common denomina-
tor in the components of the syndrome (15). However,
rs3865188, rs4783244, and rs12051272 in CHDI13 gene
have been found to be associated deterioration in MetS
traits despite increased adiponectin levels (18). This
shows the crucial effect of polymorphisms in the gene in
the development of MetS even when adiponectin levels
are normal or high.

CDH13 genes rs3865188 has been found to be asso-
ciated with plasma adiponectin levels in genome-wide
association study (GWAS); and MetS and its traits in
studies done in Asians and European Caucasians (16,
18-24). However, to the best of our knowledge, its asso-
ciation with MetS was yet to be assessed in an African
population.

2. OBJECTIVE

The aim of this study was to investigate the association
of CHD13 rs3865188 and MetS as defined by Interna-
tional Diabetes Federation (IDF) (6) and MetS traits in a
Gambian population.

3. MATERIAL AND METHODS

Ethics

This study was conducted according to the guide-
lines of the Declaration of Helsinki, and was approved
by The Gambia Government/Medical Research Coun-
cil, The Gambia (GG/MRCGQ) Joints Ethics Committee
(RO19011v1.1).

Participants

It was a genetic association study in cross-sectional
design conducted at Kanifing General Hospital (KGH)
in The Gambia. KGH is located in Kanifing Municipality
and serves the most populous municipality in The Gam-
bia. Two hundred and thirty Gambian residents of Af-
rican descent (at least of three generation), who visited
the medical outpatient department (MOPD) and were
of at least 18 years were recruited purposively as partic-
ipants, and classified into two groups: MetS - if they ful-
filled the MetS diagnosis criteria per IDF definition (6);
and Nonmetabolic syndrome if they didn't fulfill the IDF
definition. Participants diagnosed with HIV, hepatocel-
lular carcinoma and chronic renal disease were exclud-
ed as these could affect their weights. Participants who
did not give blood sample were also excluded. And those
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with Lebanese or Mauritanian (Middle Eastern (Arab))
descent were excluded too.

Interviews and Anthropometric Measurements

All participants were interviewed by two trained nurs-
es using questionnaires in relation to their medical his-
tory and lifestyle characteristics. Each participant had
their blood pressure, height, weight and waist circum-
ference measured. Systolic and diastolic blood pressures
were measured in a sitting position after at least 15 min-
utes rest using Omron blood pressure monitor (Om-
ron-HEM-7124). Three blood pressure readings were
done with a five-minute interval between readings. The
average of the last two readings were recorded as blood
pressure for a participant. Body weight of each partic-
ipant was measured using Seca 9797 scale. Height of
each participant was measured using Seca 213 Portable
Stadiometer. Waist circumference for each participant
was measured using non-elastic tape measure at a lev-
el midway between the lower rib margin and iliac crest
with the tape all around the body in horizontal position
as recommended by IDF (6). Body mass index was cal-
culated as the ratio of weight in kilograms (kg) to the
square of height in meters (m?). Obesity was defined as a
body mass index >30 kg/m?.

Sample Collection and Assays

Five milliliter (5 mL) of peripheral venous blood
was collected from each participant in an ethylene di-
amine-tetra acetic acid (EDTA) tube after 12 hours
fasting. One milliliter of whole blood was put on What-
man 3MM Chr Chromatography Paper (Cytiva Europe
GmbH) and allowed to dry at room temperature and
preserved in plastic bags prior to DNA extraction. The
remaining was used for biochemical analyses related
to metabolic syndrome: blood glucose and triglyceride
(TG) and high-density lipoprotein (HDL) levels. Blood
sugar, TG and HDL were measured using Reflotron Plus
(Roche Diagnostics GmbH) chemistry analyzer.

DNA extraction and Genotyping

Genomic DNA was extracted from Whatman 3MM
Chr Chromatography Paper (Cytiva Europe GmbH)
using Invitrogen PureLink Genomic DNA Kits (Ther-
mo Fisher Scientific, Massachusetts, USA) according
to manufacturer’s instruction for dried blood spots.
CDH 13 gene polymorphism was amplified using GoTaq
Green Master Mix Promega polymerase chain reaction
(PCR) (Promega corporation, Wisconsin, USA) using the
following primer pair: Forward 5- TCTCTGTGGTTG-
GTACTTGACC -3’ and Reverse 5- CCAGTCTC-
CCCAAACTCCTCA -3’ at the Central Biomedical Lab-
oratory of Brawijaya University, Malang, Indonesia. The
PCR amplified 296-bp products were analyzed for geno-
typing using BigDye Terminator v3.1 Cycle Sequencing
Kit (Applied Biosystems, Foster City, CA, USA). DNA
sequences were aligned using BLAST-NCBI program
against reference sequence NM_001220488.2 to detect
CDH13 rs3865188.

Statistical Analyses

Group differences between metabolic syndrome
and nonmetabolic syndrome were assessed using Chi-
square/Fisher’s Exact test for categorical variables and
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Independent samples T test for continu-
ous variables. The relationship between
metabolic traits and genotypes was as-
sessed using chi square/Fisher’s Exact test
and ANOVA. The association between
genotype and MetS was evaluated using
odds ratios (ORs) and 95% confidence in-
tervals (CIs) from Chi-square/Fisher’s Ex-
act tests and logistic regression analyses.
Results are presented as mean + SD. Sta-
tistical significance was defined as p-value
< 0.05. All analyses were performed using
IBM SPSS Statistics for Windows, Version
25.0. (IBM Corp., Armonk, NY, USA).

4. RESULTS

Anthropometric and Clinical Char-
acteristics of the Participants

The 136 participants finally recruited
were of average age 46.78+14.77 years,
and 87.5% (n=119) were females. Major-
ity of the participants, 54.4%(n=74), were
found to have MetS and older than those
without it (p < 0.001). There were signifi-
cant differences in values for systolic blood

. Total number Metabolic Nonmetabolic

Variables (n=136) Syndrome Syndrome p value*
(n=74) (n=62)

Age (years) 46.78+14.77  50.89+12.54 41.87+15.81 <0.001
Sex (n (%)) 0.027
Male 17(12.5) 5(6.8) 12 (19.4)
Female 119(87.5) 69 (93.2) 50 (80.6)
SBP (mmHg) 134.84428.35 145.47+£26.25 122.15+25.55 <0.001
DBP (mmHg) 88.16314.10  92.47+11.84 83.02+14.91 <0.001
DM (n (%)) <0.001
Yes 56(41.2) 42 (56.8) 14 (22.6)
No 80(58.8) 32 (43.2) 48 (77.4)
HTN (n (%)) <0.001
Yes 67(49.3) 49(66.2) 18 (29.0)
No 69(50.7) 25(33.8) 44 (71.0)
WC (cm) 89.69 +13.61  97.99+9.92 79.79+£10.46  <0.001
BMI (kg/m?) 26.5216.39 29.681+6.46  22.80%3.78 <0.001
BMI (kg/m?) (n (%)) <0.001
Underweight 10(7.4) 0(0.0) 10 (16.1)
Normal weight 48(35.3) 17 (23.0) 31 (50.0)
Pre-obesity 45(31.3) 25(35.1) 19 (30.6)
Obese 33(24.3) 31(41.9) 2(3.2)
FBS (mmol/L) 8.12+4.01 9.37+3.82 6.62 +3.73 <0.001
TG (mmol/L) 1.58+0.37 1.80+0.17 1.31210.37 <0.001
HDL (mmol/L) 1.2040.26 1.07+0.18 1.36 +0.26 <0.001

pressure (SBP), diastolic blood pressure
(DBP), waist circumference (WC), body
mass index (BMI), triglyceride (TG) and
high-density lipoprotein (HDL) between
those with and without MetS respectively,
all at p < 0.001 (Table 1).

Genotype and Allele Frequencies of
CDH13 rs3865188 Among the Partici-
pants

The most common genotype found was AT (46.3%),
followed by AA (43.4%), TT (8.8%), CC (0.7) and CA
(0.7). Genotype AT is the most frequent (55.4%) in par-
ticipants with MetS, while genotype AA is most fre-
quent (51.6%) in those without the syndrome (Table 2).

Observed allele frequencies in the participants were
0.669, 0.320 and 0.011 for A, T and C respectively. Allele

Metabolic ~ Nonmetabol-
. Total .

Variable (n=136) syndrome ic syndrome p value
(n=74) (n=62)

Genotype (n

) 0.034

AA 59(43.4) 27 (36.4)  32(51.6)

AT 63(46.3) 41(55.4)  22(33.5)

T 12(8.8)  4(5.4) 8(12.9)

cc 1(0.7) 1(1.4) 0(0.0)

CA 1(0.7) 1(1.4) 0(0.0)

Allele (n (%)) 0.602

A 182(66.9) 96(64.9) 86(69.4)

T 87(32.0) 49(33.1)  38(30.6)

C 3(1.1)  3(2.0) 0(0.0)

Table 2. Genotype and Allele Frequencies of CDH13 rs3865188
Distribution among the Participants. *Participant groups were
compared by chi-square/Fisher’s Exact test, genotype CC; CA
and allele C were not statistically analyzed due to sample size.
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Table 1. Anthropometric and Clinical Characteristics of Participants. SBP, systolic
blood pressure; DBP, diastolic blood pressure; DM, diabetes mellitus; HTN,
hypertension; WC, waist circumference; BMI, body mass index; FBS, fasting blood
sugar; TG, triglyceride; HDL, high density lipoprotein. Participant groups were
compared by Independent Samples T Test and Chi-square/Fisher’s Exact test;
*p<0.05 is considered to be significant.

frequencies observed in MetS patients were (A: 0.649; T:
0.331; C: 0.020) and that of nonmetabolic syndrome (A:
0.694; T: 0.306; C: 0.0) (Table 2).

CDH13 rs3865188 Polymorphism and Metabolic
Syndrome Traits

None of the MetS traits showed any significant as-
sociation with CDH13 rs3865188. It is only HDL that
trends towards significance at p=0.053. Genotypically,
values in SBP, DBP, FBS and TG were higher in those
with genotype AT, but are not statistically significant.
Genotype AA has higher levels in WC(p=0.291) and
BMI (p=0.505); while HDL level was found to be lowest
in genotype TT (p=0.053) (Table 3).

Association of CDHI13 rs3856188 and Metabolic
syndrome

There is significant association between CDHI3
rs3865188 and MetS (x2=6.80, df=2, p=0.034). Female
sex was found to be significantly associated with MetS
(p=0.02) (Table 4). From multiple regression analysis,
CDH 13 rs3865188 polymorphism was found to be a pos-
itive predictor for MetS (p=0.037). Heterozygous gen-
otype AT was found to be associated with MetS when
compared to AA+TT [x2=6.16, OR=2.41, CI (1.92-
4.84), p=0.013] (Table 4). It has higher a risk of associ-
ation with MetS as positive predictor when compared
with AA (OR=2.21, 95% CI, 1.066—4.509, p=0.033), and
TT (OR=3.73, 95% CI, 1.00-13.78, p=0.049); and with
AA+TT (OR=2.41,95% CI, 1.20—-4.84, p=0.014) (Table 5)
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(Table 6). Female sex was found Variable Total Genotype
to be at higher risk of metabolic (MetS traits)  (n=134)
syndrome [x2=6.03, OR=4.08, AA (n=59) AT (n=63) TT (n=12) p value*
CI (1.24-13.4), p=0.020] (Table SBP (mmHg) 134.70:28.28 133.71:30.23 136.73+26.89 128.92+26.68 0.642
6). DBP (mmHg) 88.16£14.20 87.44+14.32 89.11+14.09  86.75£15.05 0.761
DM (n (%)) 0.997

5. DISCUSSION Yes 55(41.0) 24(40.7) 26(41.3) 5(41.1)

In this study, majority of No 79(59.0) 35(59.3) 37(58.7) 7(58.3)
the participants (54.4%) were HTN (n (%)) 0.708
found to have MetS and were yegg 66(49.3) 27(45.8) 32(50.8) 7(58.3)
older. This is higher than the '\, 68(50.7) 32(59.0) 31(62.0) 5(12.0)
prevalence reported by Nkum “yye'(cm) 89.49+13.61 90.97+14.08 89.08+13.34  8433+1223  0.291
et al (12). 58.0% of female par- gy «g/ma)  26.5266.43  27.00£7.35 26.12£5.74  2525£4.93  0.505
ticipants has MetS which is an “ragnmo() 8.08:4.00 767409  8.533.95 7744395 0475
increase compared to 55.1% g (mmoi/l)  1.58:037  1.530.34  1.62£0.40 158036  0.381
prevalence among the females “pn "o "50,0 96 1274027  1.16%0.26 1.13£0.19 0.053

reported by Nkum et al (12).
This findings is in concordance
with the assertion of the syn-
drome being on increase in the
continent (8).

In our sample population, the
most common genotype was AT (46.3%), followed by
AA (43.4%), TT (8.8%) and then CC and CA at (0.7%)
each. This is different from the findings reported in
1000 Genome project phase 3 from sample population
area in The Gambia. First, they did not report genotype
CC or CA (25). We have not also come across geno-
types CC and CA being reported anywhere in relation
to CDH13 rs386155. Second, genotype AA (51.3%) was
the most common in their population, followed by AT
(37.2%) and then TT (11.5) ((25). All the participants in
their study were those who reported to be of Mandin-
ka ethnicity, while in ours, only 41.8% of participants
reported to be of the same ethnicity. In our study, the

Table 3. CDH13 rs3865188 and Metabolic syndrome Traits. MetS, metabolic syndrome;

SBP, systolic blood pressure; DBP, diastolic blood pressure; DM, diabetes mellitus; HTN,
hypertension; WC, waist circumference; BMI, body mass index; FBS, fasting blood sugar; TG,
triglyceride; HDL, high density lipoprotein.Genotypic and allelic groups were compared by One-
way ANOVA chi-square/Fisher’s Exact test; *p<0.05 is considered to be significant.

95% Confidence

Variable X2 df OR Intervals p value*
Upper-Lower

CDH13

($3865188 6.08 2 0.034

AT 6.16 1 241 1.20-4.84 0.013

Female 6.03 1 408 1.24-13.4 0.020

Table 4. Association of Metabolic Syndrome with CDH13
rs3865188, Genotype AT and Female Sex using Chi square/
Fisher's Exact Test. *p<0.05 is considered to be significant.

None of metabolic syndrome traits was found to be
significantly associated with CHD13 rs3865188 in itself

genotype frequencies in Mandinka ethnicity
are AA (50.9%), AT (35.1%), TT (12.3%), CC
(0.0%), CA (1.8%). These genotype frequen-

Participants

Odds ratio at 95% Confidence

Genotype n (%) Intervals for genotypes:

cies for AA, AT and TT are similar to what

AA AT T AT vs AA = 2.21(1.07-4.58) p=

was reported in 1000 Genomes (AA (51.3%), “Mstabolic 0.033
AT (37.2%), TT (11.5%)) ((25). For other eth- Syndrome 27 4 4 TT Vs AA = 0.59 (0.16-2.19) p=
nicities in our study, most of them have at (n=T72) (87.5) (56.9) (5.6)  0.432
least 50.0% genotype AT (Fula (55.6%), Wollof ATVsTT=3.72(1.01-13.78)
(55.9%), others (50.00%)). p=10.049

However, the overall genotypic frequencies Nonmetabolic AAVS AT+TT = 0.56(0.28-1.12
in our participants, with genotype AT being syndrome 32 22 8 (12.9) peg 1302 +TT =0.56(0.281.12)
the most frequent, are similar to the overall ~(5-g) (51.6) (35.9) AT Vs AMTT = 2.41(1.20-4.84)
(for all) genotype frequency reported in 1000 0=0.014
Genomes Project; and genotype frequencies
in African Caribbean in Barbados, Luhya in Allele Frequency
Webuye in Kenya and Yoruba in Ibadan, Ni- Participant A T
geria. And for overall genotype frequencies in Metabolic
East Asia, South Asia and Europe (25). Syndrome 95 50 Vs A= 0.84(0.50-1.40) 0=0.504

The allelic distribution of A, T and C in (n=72) (65.5) (34.5) s A = 0.84(0.50-1.40) p=0.
our participants (A: 0.669, T: 0.320; C: 0.011). Nonmetabolic
Frequencies for A and T are similar those re- syndrome 86 38
ported in 1000 genomes phase 3 for overall (n=62) (694)  (30.6)

African allelic distribution and those of sub-
populations reported for Africa; while C allele
was not reported in their findings (25).
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Table 5. Association of CDH13 rs3865188 and Metabolic Syndrome. Genotypic
and allelic groups were by compared logistic regression; *p<0.05 is considered
to be significant.
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95% Confidence

Variable OR Intervals p value*
Upper-Lower

AT vs AA 2.21 1.07-4.51 0.033

ATVsTT 3.73 1.00-13.78 0.049

AT Vs AA+AT 2.41 1.20-4.84 0.013

Female 4.08 1.24-13.4 0.020

Table 6. Increased Risk of Metabolic Syndrome with Genotype
AT and Female Sex using Logistic Regression Analysis. *p<0.05
is considered to be significant.

statistical significance. This is in contrast to the find-
ings in a study in Korea where CDH13 rs3865188 was
found to be strongly associated with MetS traits includ-
ing blood pressure, fasting blood sugar and triglyceride
level (22). A study in Japan found genotype AA to be
significantly associated with higher fasting insulin and
triglycerides, and lower HDL-cholesterol levels (18). In
a French study, those with A allele of rs3865188 were
found to be significantly associated with lower BMI (24).
Findings in our study are similar those of Fava et al (20),
though for a different SNP for CDH13 gene where none
of the components of MetS trait was found to be signifi-
cantly associated the SNP they studied. The none sig-
nificant association of any of the metabolic traits with
CDH13 rs3865188 in our study would suggest that, its
contribution to the syndrome itself is much more im-
portant than to its individual components.

CDH13 rs3865188 polymorphism, which is found in
the promoter region of the CDH13 gene, has been found
to be associated with MetS and its traits in Asian popu-
lation (16, 19, 22); and European Caucasian population
(24). To the best of our knowledge, the present study is
the first to determine the association between CDHI13
gene polymorphism and MetS in a (Black) African pop-
ulation.

We have found a significant association between
CDH13 rs3865188 and MetS (x2=6.80, df=2, p=0.034) in
an (Black) African population for the first time. Similar
findings were made in Asian population where the SNP
has been reported to be associated with the syndrome
or its traits or risk factors (16, 18, 22);and in a European
Caucasian population (24).

The most common genotype in our study was AT
(47.0%), followed by AA (44.0%), and then AT (9.0%).
Majority, (59.6%), of participants with MetS has geno-
type AT; while those without it has genotype AA (51.6%)
(x2=6.80, df=2, p=0.034). Through multiple regression
analysis, CDH13 rs3865188 polymorphism was found to
be a positive predictor for MetS (p=0.037). Those with
AT genotype were found to be more at risk in our pop-
ulation. Although in previous studies, those individuals
having T allele (mutant form) of rs3865188 were found
to be worst off of components of MetS than those with A
(wild-type) (22); in our study, when we compared those
with mutant allele (AT+TT) to those without it (AA), the
risk for MetS was not statistically significant (p=0.102).
However, when we compared the heterozygous AT to
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AA, TT or AA+TT, it was found to have higher risk of
the syndrome (p=0.033) (p=0.049) (p=0.014).

The role of CDH13 gene in the development of MetS
is that it encodes for T-cadherin which is the receptor
for HMW and MMW adiponectin (26). Several genomic
studies have revealed strong links between T-cadherin
expression and adiponectin levels with the MetS (27).
Hypoadiponectinemia is a common denominator of the
constellation of risk facts that constitute MetS (15), the
development of which, it is involved mainly through its
insulin-sensitizing effect (20, 28).

Furthermore, T-cadherin has been found in pancre-
atic B-cells in insulin granules and required for insulin
release; thereby contributing to the regulation of insulin
secretion, which in turn affects metabolic functions in-
dependent of direct interactions with adiponectin (29).
Expression levels of adiponectin and T-cadherin have
been found to be interrelated; that both circulating and
tissue-bound adiponectin levels depend on T-cadherin,
and adiponectin levels, in turn, regulate tissue T-cad-
herin levels through a positive feedback loop that sup-
presses phospholipase-mediated T-cadherin cleavage
from cell surface - suggesting interdependent regulation
of the two proteins (30, 31). However, regressive changes
in the CDH13 gene promoter or coding sequence could
reduce T-cadherin protein levels and ultimately the di-
rection of adiponectin to specific tissues and affects its
protective signaling functions (27); thereby offsetting
the above suggested interdependent regulation. Kita-
moto et al (18) found rs3865188 and two other SNPs
of CDH13 gene to be associated with exacerbation in
MetS traits despite increased adiponectin levels. This
was attributed to low expression of T-cadherin receptor
despite high adiponectin level in these individuals with
adiponectin-inducing alleles of CDH13. They described
this condition as an adiponectin resistant state (18).

Denzel et al (26) demonstrated the significant role of
T-cadherin for the uptake and functions of adiponec-
tin in an experiment in which CDHI13-deficient mice
showed a phenotype similar to that of adiponectin-defi-
cient mice, without response to adiponectin supplemen-
tation.

One of the mechanisms through which CDH13 SNPs
can affect the expression of the CDH13 gene was re-
ported to be by some of the SNPs around the CpG is-
land within the regulatory region of the gene affecting
the methylation levels of the gene region (32). Several
specific CpG-island-associated gene methylation events
were frequently observed in CDH13 and hypermethyla-
tion of the promoter region as a major molecular mecha-
nism for loss of CDH13 expression (33, 34). Even though
we were not able to assess the adiponectin levels in our
study, the above mechanism could be one possible ex-
planation by which CDH13 rs3865188 can affect CDH13
gene expression resulting in MetS even with normal or
high levels of adiponectin.

6. CONCLUSION

The present study demonstrated significant associa-
tion between CDH13 rs385618 and metabolic syndrome
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in an (Black) African population for the first time. How-
ever, no significant association was found between the
polymorphism and individual metabolic syndrome
traits. Individuals with genotype AT were found to be at
higher risk of developing the disease.
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