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RESULTS 

A total of 70 MetS patients and 150 healthy con-
trols were enrolled in this study. The MetS patients 
were comprised of 34 males and 36 females with the 
mean age of 35.2±10.4. Among them 39 of the cases 
were diagnosed as type II DM and 31 were non-type 
II DM. Variables such as BMI, cholesterol levels 
(total, low and high density), triglyceride, cortisol, 
sup-cortisol, DHEAS, fasting insulin, body fat percent-
age and HOMA-IR of patients with or without type 
II DM are summarized in Table 1. Mean age of the 
patients with type II DM was higher than non-type II 
DM group (p<0.0001). None of the other variables 
were statistically significant between type II DM and 

medications which might interfere with the biochemi-
cal tests. All individuals in the study are unrelated.

Detection of mtDNA 16189 T>C polymorphism

Total DNA from peripheral leukocytes was also 
extracted by proteinase K digestion followed by phe-
nol/chloroform extraction according to John et al.19 
The presence of the 16189 variant of mtDNA was 
determined by PCR and restriction enzyme length 
polymorphism assay as described by Weng et al.14 The 
forward PCR primer was 5-ACC AGT CTT GTA 
AAC CGG AG-3, and the reverse primer was 5-GTG 
GGC TAT TTA GGC TTT AT-3. PCR amplifica-
tions were performed in a 50 μl volume containing 
200 μmol/L of each dNTP, 12.5 pmol of each of the 
forward and reverse primers, 50 mmol/L KCl, 10 
mmol/L Tris-HCl, (pH 9.0), 1.5 mmol/L MgCl2, and 
1 U of Taq DNA polymerase (Fermentas, Lithuania). 
Cycling conditions were a single predenaturation 
step at 94°C for 5 minutes followed by 35 cycles of 
denaturation at 94°C for 20 seconds, annealing at 
60°C for 20 seconds, and elongation at 72°C for 20 
seconds, and a final incubation at 72°C for 2 minutes. 
PCR products were subjected to restriction enzyme 
digestion by using Mnl I. DNA bands were visualized 
under UV illumination after ethidium bromide stain-
ing. RFLP results were validated by DNA sequencing 
with randomly selected samples using forward primer 
by fluorescence-based automatic sequence analyzer 
(ABI PRISM 310, USA) (data not shown).

Statistical analysis

Statistical analysis was performed using the Sta-
tistical Package for Social Science program (SPSS 
for Windows, version 16.0; SPSS, Chicago, IL). The 
statistical difference in the frequency of occurrence 
of the 16189 variant of mtDNA between patients and 
healthy controls and its association to type II DM 
was assessed by Pearson’s chi-square test. Patient 
variables were given as “mean±SD” and compared 
between mtDNA 16189T and C carriers by Student’s 
t test. Normal distributions between patient groups 
are also checked by the Kolmogorov-Smirnov test. If 
both groups do not follow the normal distribution for 
the variable of interest, we use the Mann-Whitney U 
test. p<0.05 was considered statistically significant.

Table 1. Comparison of variables of patients with or without type 
II DM (Unpaired t-test and *Mann-Whitney U test are used when 
appropriate) 

Variable

Type II DM
N=39

(Mean±SD)

Non-Type II 
DM

N=31
(Mean±SD) p value

16189C/16189T 7/32 11/20 0.082

Age 38.9±10.3 30.5±8.4 <0.001

BMI (kg/m2) 38.9±5.8 41.5±5.3 0.056

Total cholesterol  
(mg/dl)

221.8±37.8 205.6±33.6 0.062

LDL (mg/dl) 130.45±29.4 118.9±28.8 0.121

HDL (mg/dl) 39.9±7.6 38.9±12.8 0.714

Triglyceride*  
(mg/dl)

291.8±163.6 253.4±80.5 0.915

Cortisol (µg/dl) 16.81±6.02 14.21±5.7 0.07

Sup-cortisol* 
(µg/dl)

2.54±2.7 2.1±1.6 0.602

DHEAS (ng/ml) 289.3±80.1 314.81±101.7 0.258

Fasting insulin  
(µU/ml)

27.8±16.8 35.4±20.7 0.104

Body fat (%) 40.7±8.01 39.9±7.7 0.668

HOMA-IR* 10.8±7.6 9.53±5.9 0.645

Waist-hip ratio 0.97±0.08 0.99±0.08 0.291

Fasting glucose*  
(mg/dl)

158.8±48.8 107.9±12.6 <0.0001

Non-fasting  
glucose (mg/dl)

214.9±66.1 139.1±37.6 <0.0001

CRP (mg/dl) 6.36±1.9 6.59±2.27 0.653

C-peptide (ng/ml) 4.74±1.74 5.37±2.51 0.236




