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SUMMARY 

 

Several authors have reported the association of postprandial 

hypertriglyceridemia with oxidative stress, systemic inflammation and 

endothelial dysfunction. 

Our aim was to investigate the effect of high-calorie meal on blood markers of 

oxidative stress and endothelial dysfunction and the association of APOA5 -

1131T/C and -250G/A hepatic lipase (HL) polymorphisms with postprandial 

triglyceride response. 

This study included 102 healthy male volunteers. All participants consumed a 

high-calorie meal (800 calories, 50 g fat, 28 g protein, 60 g carbohydrates). 

Total cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol, hsCRP, TAS 

and ICAM-1 were measured at fasting state and postprandially. APOA5 -

1131T/C and -250G/A HL polymorphisms were also determined. 

Postprandial triglycerides were significantly increased (1.4 (1.1-2.1) vs. 2.4 (1.9-

3.3) mmol/l, P<0.001). Average triglyceride increase was 1.0±0.7 mmol/l (65%). 

Concentration of triglycerides, HDL-cholesterol, LDL-cholesterol, TAS and 

ICAM-1 differed significantly between the fasting state and postprandial 

measurements (P<0.001). However, those differences were within the limits of 

analytical imprecision.  

Other parameters did not change 3 hours after the meal. Triglycerides response 

did not differ respective to the APOA5 and HL polymorphisms. 

Family history of hypertension and acute myocardial infarction were associated 

with higher postprandial triglyceride concentrations. 
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Postprandial hypertriglyceridemia is not associated with increased 

concentrations of hsCRP, TAS and ICAM-1. Furthermore, APOA5 -1131T/C 

and -250G/A HL polymorphisms are not associated with different postprandial 

triglyceride response.  

 

Keywords:  

apolipoprotein A5, hepatic lipase, postprandial hypertriglyceridemia, oxidative 

stress, endothelial dysfunction 
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List of Abbreviations: 

APOA5, apolipoprotein A5 

BMI, body mass index  

CAD, coronary artery disease  

ELISA, enzymimmunoassay 

HL, hepatic lipase 

hsCRP, high-sensitivity C-reactive protein 

ICAM-1, intercellular adhesion molecule-1  

PAI-1, plasminogen activator inhibitor type 1  

PCR, polymerase chain reaction  

RFLP, restriction fragment length polymorphism 

RT-PCR, real time PCR 

TAS, total antioxidant status  

TNF-α, tumor necrosis factor-α  

VCAM-1, vascular cell adhesion molecule-1  

w/h, waist to hip ratio  
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Introduction 

The increase in triglycerides of intestinal or hepatic origin during the day is 

defined as the postprandial hypertriglyceridemia. It has been postulated that 

postprandial increase of triglycerides leads to increased oxidative stress. 

Namely, triglycerides can participate directly in atherogenesis, particularly when 

exposed to oxygen free radicals or when associated with the formation of small, 

dense LDL particles (Karpe 1999, Chapman et al. 2011).  

Moreover, several authors have shown that postprandial hypertriglyceridemia 

might be associated with endothelial dysfunction and increased risk for coronary 

artery disease (CAD) development. Endothelial dysfunction predicts risk of 

repeated cardiovascular incidents (Nappo et al. 2002, Fernández-Real et al. 

2010).  

However, results from different studies are still conflicting and the effect of high 

fat meal on the endothelial homeostasis is not yet clear. Conflicting literature 

results exist mostly due to the large differences in study design. 

Among the genetic factors associated with variability of serum triglyceride 

concentrations in humans, the apolipoprotein A5 gene (APOA5) plays an 

important role in plasma triglyceride homeostasis (Pennacchio and Rubin 

2003). Another important determinant of lipid level is hepatic lipase (HL). The 

activity of hepatic lipase positively correlates with LDL-cholesterol and inversely 

correlates with HDL-cholesterol (Santamarina-Fojo et al. 2004).  

Several investigators have reported that the polymorphism -1131T/C in APOA5 

gene (Moreno-Luna et al. 2007, Maasz et al. 2008) and the polymorphism -
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250G/A in hepatic lipase gene (Jiménez-Gómez et al. 2008, Valdivielso et al. 

2008) could be responsible for differences in postprandial response in humans.  

However, these associations are not yet fully understood.  

We hypothesized that postprandial hypertriglyceridemia leads to the oxidative 

stress and endothelial dysfunction. Moreover, our hypothesis was that different 

response of hypertriglyceridemia is genetically determined by APOA5 and HL 

genetic polymorphisms.  

This study aimed to investigate the effect of high-calorie meal on oxidative 

stress and endothelial dysfunction; and the association of APOA5 -1131T/C and 

-250G/A HL polymorphisms with different response to the standardized high-

calorie meal in the group of healthy male adults. 
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Materials and Methods 

 

Subjects 

This study was performed in Policlinic Bonifarm and Sestre milosrdnice 

University Hospital Center, during November 2009 to October 2010. We have 

prospectively included 102 healthy male Croatian volunteers, referred by a 

general practitioner, for a periodic medical check-up. Inclusion criteria were: age 

from 50 to 70 years, the absence of acute illness. 

Exclusion criteria were: diabetes mellitus, recent surgery (<2 months) or weight 

gain or loss, personal history of acute myocardial infarction or stroke and the 

use of oral hypoglycemic or hypolipidemic agents. 

Height, weight, waste and hip circumference were measured by a trained nurse, 

for all participants. 

Written informed consent was obtained from all participants. 

The study was approved by the Ethics Committee of the Sestre milosrdnice 

University Hospital Center, Zagreb, Croatia. 

 

Study Protocol 

All participants have consumed standardized high-calorie meal (823 kcal) 

composed of 120 g French bread (318 kcal), 75 g salami (23% fat, 213 kcal), 50 

g cheese (45% fat, 185 kcal) and 15 g margarine (107 kcal) (Liu et al. 2008). 

During the next 3 hours, the participants did not eat and did not consume any 

drugs. They were only allowed to drink water and it was possible to walk. 
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For each study subject, two samples were drawn: one after the overnight fast 

(in the morning between 7 and 9 o’clock) and another 3 hours after the high-

calorie meal. 

For all patients total cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol, 

high-sensitivity C-reactive protein (hsCRP), total antioxidant status (TAS) and 

intercellular adhesion molecule-1 (ICAM-1) were measured at fasting state and 

postprandially and APOA5 -1131T/C and -250G/A HL genetic polymorphisms 

were determined.  

 

Samples  

The blood collected in Becton Dickinson Vacutainer® K3-EDTA tubes (Franklin 

Lakes, NJ, USA) was used for determination genetic polymorphisms, while 

serum samples collected using Becton Dickinson Vacutainer®  tubes (Franklin 

Lakes, NJ, USA) were used for measuring biochemical parameters. Sera were 

centrifuged for 10 minutes at a centrifugation force of 3500g on a benchtop 

centrifuge.  

Biochemical parameters were analyzed within 24 hours, while sera for TAS and 

ICAM-1 measurements were stored at -20ºC until analysis. 

 

Anthropometric measurements and family history 

Weight was measured, while subjects were minimally clothed without shoes, on 

a calibrated scale to the nearest 0.1 kg. Height was measured in a standing 

position, without shoes, with a digital stadiometer to the nearest 0.1 cm. Body 
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mass index (BMI) was calculated as weight in kilograms divided by the square 

of height in meters (kg/m2).  

The measurement of waist circumference was done at the approximate 

midpoint between the lower margin of the last palpable rib and the top of the 

iliac crest. The measurement hip circumference was done around the widest 

portion of the buttocks (WHO Expert Consultation 2008). Waist to hip ratio (w/h) 

was calculated as the waist circumference divided by the hip circumference. 

Smoking status and family history for cardiovascular diseases (hypertension, 

diabetes mellitus, acute myocardial infarction, stroke) was assessed for each 

individual. Current smokers were individuals who smoked one or more 

cigarettes per day, whereas ex-smokers and those who have never smoked 

have been considered as non-smokers.  

 

Methods  

Concentrations of total cholesterol, triglycerides and HDL-cholesterol were 

measured by standard enzymatic methods and hsCRP were determined by 

immunoturbidimetry on analyzer Roche Diagnostics Cobas Integra 400 plus 

(Mannheim, Germany).  

LDL-cholesterol was measured by direct method on analyzer Roche 

Diagnostics Cobas Integra 400 plus (Mannheim, Germany). 

TAS was determined by colorimetric method using a commercially available 

RANDOX kit and Randox TAS Control (Crumlin, County Antrim, United 

Kingdom) with Beckman Coulter Olympus AU 640 biochemistry analyzer (Brea, 

CA, SAD). Method linearity was 0-2.5 mmol/l, as declared by the manufacturer. 
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Maximum intra-assay precision (CV) was 3.25% at the mean TAS 1.06 mmol/l 

and maximum inter-assay was 3.03% at the mean TAS 0.97 mmol/l. 

ICAM-1 was measured by Bender MedSystems enzymimmunoassay (ELISA) 

using Human sICAM-1 Platinum ELISA kit (Vienna, Austria) with ELISA 

Humareader 2106 (Wiesbaden, Germany). The limit of detection of human 

ICAM-1 was 2.2 ng/ml and overall intra-assay coefficient of variation was 4.1%. 

High Pure Roche PCR Template Preparation Kit (Mannheim, Germany) was 

used for isolation of genomic DNA. 

The -1131T/C polymorphism was determined by restriction fragment length 

polymorphism (RFLP) after polymerase chain reaction (PCR) amplification 

(PCR-RFLP) method described by Maasz et al (Maasz et al. 2008).  

In brief, two primers (Invitrogen Corporation, Carlsbad, CA, USA) for -1131T/C 

with the following sequences were used: the forward primer 5’-CCC CAG GAA 

CTG GAG CGA AAT T-3’ and the reverse primer 5’-TTC AAG CAG AGG GAA 

GCC TGTA-3’.  

The PCR conditions for the detection of -1311T/C: initial denaturation of 5 

minutes at 97°C  followed by 35 cycles of 60 seconds at 95°C; 45 seconds at 

60°C; 60 seconds at 72°C and a final extension of 10 minutes at 72°C.  

The PCR amplification in the region of -1131T/C resulted in a 398-bp product, 

which was digested with MseI restriction enzyme over the night at 37°C and 

electrophoresed through an ethidium-bromide-stained 4% agarose gel. 

In the samples with a TT genotype the digestion resulted in 22-, 109- and 267-

bp bands. In the samples carrying the mutation in heterozygous form (TC), 22-, 
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109-, 267- and 289-bp digestion products were detected. In the samples with a 

CC genotype, 109- and 289-bp products were formed. 

The -250G/A polymorphism was genotyped by real time PCR (RT-PCR) and 

melting curve analysis using Roche Diagnostics LightCycler System 1.5 

(Mannheim, Germany) according to manufacturer´s instructions.  

Two primers LightSNiP rs2070895 LIPC (TIB MOLBIOL, Berlin, Germany) for -

250G/A with the following sequences were used: the forward primer 5’-CCT 

ACC CCG ACC TTT GGC AG-3’ and the reverse primer 5’-GGG GTC CAG 

GCT TTC TTG G-3’.  

 

Statistical analysis 

Qualitative data were presented as counts and percentages. Relative 

differences in frequencies between groups were assessed by Chi-square test. 

Quantitative variables were assessed for normality using the Kolmogorov-

Smirnov test. The variables with normal distribution were described by 

arithmetic mean (x) and standard deviation (±SD), and those not distributed 

normally were presented by median (M) and interquartile range (IQR). In 

addition, the age was expressed as median and range (minimum-maximum). 

Paired Student’s t-test and Wilcoxon Rank Sum test were used for comparison 

of dependent variables (for normal and asymmetric distributions, respectively). 

Student’s t-test and Mann-Whitney Rank Sum test were used to test for 

differences between independent variables which were not normally distributed 

(for normal and asymmetric distributions, respectively). The Spearman’s rank 
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coefficient of correlation was used for testing correlation between biochemical 

parameters (Simundic 2012).  

Statistical analysis was performed by using MedCalc 12.1.4.0 statistical 

software (MedCalc Software, Mariakerke, Belgium). P<0.05 was set as the level 

of significance.  

 

Results 

The baseline demographic and biochemistry characteristics of the subjects 

included in this study (N = 102) are presented in Table 1. Our study subjects 

were predominantly obese with an average BMI≥25 kg/m2.  

Table 2 shows concentrations of fasting and postprandial concentration of 

biochemical parameters, markers of inflammation, oxidative stress and 

endothelial dysfunction. In our study group, triglycerides have showed a 

statistically significant postprandial increase (1.4 (1.1-2.1) vs. 2.4 (1.9-3.3) 

mmol/l, P<0.001). The average postprandial increase of triglyceride 

concentration was 1.0±0.7 mmol/l (65%).  

Concentration of triglycerides, HDL-cholesterol, LDL-cholesterol, TAS and 

ICAM-1 differed significantly between the fasting state and postprandial 

measurements (P<0.001). However, those differences were within the limits of 

analytical imprecision. Differences in total cholesterol (P=0.087) and hsCRP 

(P=0.080) were not statistically significant (Table 2). 
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Genetic determinants of postprandial response 

The APOA5 -1131T/C genotype distribution among the 102 study subjects was 

as follows: 88 homozygotes wild type (T/T), 9 heterozygotes (T/C) and 3 

homozygotes polymorphic allele (C/C). Due to the small number of C/C 

homozygotes, we combined T/C and C/C into one group.  

Table 3 shows concentrations of biochemical parameters, markers of 

inflammation, oxidative stress and endothelial dysfunction, fasting and 

postprandial in APOA5 subgroups.  

In both APOA5 genotype subgroups (group 1 and group (2+3)) there was a 

significant increase in the postprandial concentrations of triglycerides 

(P<0.001). However, the mean relative triglyceride increase did not differ 

between APOA5 subgroups (±SD) = (0.9±0.7 mmol/l (65%) vs. 1.3±0.8 mmol/l 

(60%); P=0.099, in APOA5 group 1 and APOA5 group (2+3), respectively). 

Most of the measured parameters differed before and after the meal in both 

genotype subgroups, but differences were not clinically meaningful and were 

not considered significant. 

The HL -250G/A genotype distribution among the 102 examined subjects was 

as follows: 71 homozygotes wild type (G/G), 26 heterozygotes (G/A) and 4 

homozygotes polymorphic allele (A/A). Again, due to the small number of A/A 

homozygotes, we combined G/A and A/A into one group.  

Table 4 shows concentrations of biochemical parameters, markers of 

inflammation, oxidative stress and endothelial dysfunction, fasting and 

postprandial in HL genotype subgroups.  
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Again, triglycerides concentration have increased postprandially in both 

genotype subgroups, but relative triglyceride increase did not differ between HL 

subgroups (±SD) = (1.0±0.7 mmol/l (62%) vs. 0.8±0.6 mmol/l (66%); P=0.064, 

in HL group 1 and HL group (2+3), respectively).  

There was no significant, clinically meaningful change for any of the measured 

parameters, before and after the meal in both HL genotype subgroups.  

There was no difference between HL subgroups in levels of all measured 

parameters (nor between fasting state values, neither postprandially), except for 

the levels of fasting triglycerides which differed significantly between HL group 1 

and group (2+3) (P=0.042).  

 

Other potential modifying factors of fasting and postprandial state 

Mean concentrations of all tested biochemical parameters, markers of 

inflammation, oxidative stress and endothelial dysfunction did not differ relative 

to the smoking status, nor in the fasting, neither in the postprandial state 

(P>0.05 for all differences, data not shown). 

We have also tested the differences in fasting and postprandial levels of 

markers of interest relative to the BMI. Statistically significant differences 

between normal and overweight (BMI≥25 kg/m2) study subjects were observed 

for fasting and postprandial triglycerides, hsCRP and fasting ICAM-1, whereas 

normal and obese (BMI≥30 kg/m2) study subjects differed in fasting and 

postprandial concentrations of hsCRP and postprandial TAS concentration 

(Table 5). 
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We have analysed the potential associations between parameters of interest 

and our results provide the evidence for the association of hsCRP with BMI 

(r=0.42, P<0.001) and TAS (r=0.30, P<0.001) in the fasting state as well as 

postprandially (r=0.39, P<0.001; r=0.34, P<0.001, for hsCRP-BMI and hsCRP-

TAS, respectively).  

Moreover, we have assessed the possible association of family history with the 

fasting and postprandial concentrations of the parameters of interest. Our 

results show a marked statistical difference between subjects with and without 

positive family history of hypertension in postprandial triglycerides (2.1 (1.6-2.9) 

vs. 2.7 (2.1-3.5) mmol/l, P=0.016). Furthermore, subjects with a positive family 

history of acute myocardial infarction had higher fasting (1.3 (1.1-1.9) vs. 1.9 

(1.4-2.9) mmol/l, P=0.004) and postprandial triglyceride (2.2 (1.8-3.1) vs. 2.8 

(2.2-4.5) mmol/l, P=0.039) and postprandial TAS concentration (1.83±0.03 vs. 

1.85±0.04 mmol/l, P=0.006). 
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Discussion 

The major finding of our study was the lack of association of markers of 

inflammation, oxidative stress and endothelial dysfunction with postprandial 

hypertriglyceridemia. There was a significant increase of triglycerides after 3 

hours. However, this increase was not accompanied by a significant increase of 

hsCRP, TAS and ICAM-1 postprandially. Furthermore, we did not observe any 

difference in response to the standardized high-calorie meal relative to the 

genetic polymorphisms of APOA5 and HL. 

Literature reports on this issue are still inconsistent. Ferreira et al. have found 

that a single high-fat meal leads to a significant elevation of plasma endothelial 

microparticles levels in healthy, normolipidemic subjects and correlates with a 

postprandial elevation of serum triglycerides (Ferreira et al. 2004). However, 

their study group was small, 18 healthy subjects. 

Ceriello et al. have observed the increase in nitrotyrosine, ICAM-1, vascular cell 

adhesion molecule-1 (VCAM-1) and E-selectin plasma levels, in 20 healthy 

subjects 3 hours after the high-fat meal, and after 4 hours in 30 type 2 diabetic 

patients (Ceriello et al. 2004).  

Patel et al. have found a significant increase of postprandial triglycerides and 

significant correlation of plasma triglycerides with ICAM-1 and VCAM-1, in 8 

healthy males (Patel et al. 2009). In another study, Pearis et al. have observed 

the postprandial increase of CRP, while tumor necrosis factor-α (TNF-α) 

decreased and VCAM-1 tended to decrease following the meal in 11 overweight 

and obese individuals (Peairs et al. 2011). 
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There are many possible explanations for the difference between the results 

observed in the abovementioned studies and our own study. Those studies 

have included a small number of subjects. There was a large gender and 

ethnical difference between different study groups. A large heterogeneity in 

consumed meals, across different studies could have also caused differences in 

observed relations between the studied biochemical molecules. Furthermore, 

some investigators have included only young and healthy participants, while 

others have studied the obese and overweight or diabetic patients. It has been 

shown previously and we have confirmed in our study that obesity can be 

potential modifying factor of postprandial triglyceride and inflammatory 

response. Our overweight and obese study subjects had substantially higher 

concentrations of those markers than normal subjects in the fasting state and 

postprandially. Moreover, hsCRP was associated with BMI in the fasting state 

and postprandially in our study group. CRP is an important mediator of the 

endothelial dysfunction and oxidative stress (Colak et al. 2012). The observed 

association of hsCRP and BMI clearly shows that a body weight is a variable 

strongly linked to the level of inflammation in the circulation.  

Family history is of cardiovascular disease is another important discriminating 

factor for the variations in postprandial triglyceride increase. Interestingly, our 

study has shown that positive family history of hypertension and acute 

myocardial infarction are significantly associated with differences in postprandial 

triglyceride concentration.  

In contrast to the above mentioned studies, other authors have failed to observe 

the association of postprandial triglycerides with markers of inflammation, 
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oxidative stress and endothelial dysfunction. Tsai et al. have studied 16 healthy 

young men and they found no significant changes in serum hsCRP, plasma 

soluble ICAM-1 and VCAM-1 after the high-fat meal (Tsai et al. 2004).  

Rubin et al. have reported the lack of association between postprandial 

triglycerides, ICAM-1, VCAM-1 and E-selectin after the standardized lipid-rich 

meal in 30 young healthy subjects with normal fasting triglycerides (Rubin et al. 

2008).  

Dennis et al. did not observe any effect of postprandial dyslipidemia on plasma 

malondialdehyde, CRP, ICAM-1 and VCAM-1 in 27 healthy young subjects 

(Denniss et al. 2008).  

Liu et al. have studied the effect of high-fat meal after 4 hours on 60 

hypertensive patients and 20 healthy participants. They showed a significant 

increase in plasma triglycerides, but not in TNF-α, hsCRP, soluble P-selectin 

and plasminogen activator inhibitor type 1 (PAI-1) antigen levels in healthy 

participants. There was a significant increase of the studied markers in 

hypertensive patients (Liu et al. 2008).  

In the study published by MacEneaney et al., postprandial CRP, VCAM-1 and 

ICAM-1 changed neither in 10 normal weight nor in 8 overweight adolescent 

boys. Circulating leukocytes and plasma IL-6 levels increased in the normal 

weight and overweight groups 6 hours postprandially in both experimental 

conditions (MacEneaney et al. 2009).  

Several authors have reported that APOA5 -1131T/C and -250G/A HL 

polymorphisms were associated with a higher postprandial lipemic response in 

young healthy males (Moreno-Luna et al. 2007, Jiménez-Gómez et al. 2008).  
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This association was also proven by other authors, but for Korean and Chinese 

men and women (Jang et al. 2004, Zhao et al. 2006). We believe that ethnical 

differences could have caused these inconsistencies of results.  

It is well known that smoking status can be very powerful modifying factor for 

triglyceride levels together with postprandial hyperglycemia and inflammatory 

markers. We have therefore analysed the association of smoking status with 

fasting and postprandial concentration of biochemical markers of inflammation, 

oxidative stress and endothelial dysfunction. However, in our study population, 

smoking did not prove to be important modifying factor for postprandial 

response. 

 

Limitations and strengths of the study  

We are fully aware that information regarding the dietary habits of the studied 

population, could substantially increase the value of the study and possibly 

even explain, at least partially, the existing differences between our work and 

other published studies. However, with much regret we can not provide any 

information about the dietary habits of our population, since this information was 

not collected at the time of the patient recruitment.  

We chose to measure studied parameters at 3 hours after the high-fat meal. 

Since different investigators have studied different time points, it could be 

possible that the positive postprandial response occurs either earlier or later 

than 3 hours after the high-calorie meal.  

We are also aware that the exclusion of female subjects from this investigation 

limits the generalizability of our results.  
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However, we believe that this study provides the firm evidence for the lack of 

association between inflammatory and endothelial markers with postprandial 

hypertriglyceridemia in healthy male adults, 3 hours after the high calorie meal. 

To the best of our knowledge, this study has included the largest population of 

subjects, thus minimizing the probability of Type 1 error, when due to the small 

sample size, the significant difference is found by pure chance only, when 

actually there is none (Simundic 2013).  

 

Conclusion 

Our data show that postprandial hypertriglyceridemia is not associated with the 

increase of concentrations of hsCRP, TAS and ICAM-1. Moreover, family 

history of hypertension and acute myocardial infarction are associated with 

markedly higher postprandial triglycerides. Finally, APOA5 -1131T/C and -

250G/A HL polymorphisms are not associated with differences in postprandial 

triglyceride response. 
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Table 1.  Clinical and biochemical characteristics of study subjects. 

Variables N = 102 

Age (years) 58 (52 - 68) 

BMI (kg/m2) 28.3 ± 3.8 

Waist circumference (cm) 105 ± 9 

Hip circumference (cm)  109 ± 7 

w/h  0.96 ± 0.05 

Smokers (N, %)  35 (34)  

Family history for cardiovascular diseases 

Hypertension (N, %)  54 (53) 

Diabetes mellitus (N, %) 13 (13) 

Acute myocardial infarction (N, %) 24 (24) 

Stroke (N, %) 16 (16) 

The variables were described by arithmetic mean ± standard deviation or with 

median and interquartile range or as counts and percentages. The age was 

expressed as median and range (minimum-maximum). 
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Table 2.  Concentrations of biochemical parameters, markers of inflammation, 

oxidative stress and endothelial dysfunction, fasting and postprandial in study 

group (N = 102). 

Variables Fasting 

N = 102 

Postprandial 

N = 102 

P 

Triglycerides 

(mmol/l) 

1.4  

(1.1 - 2.1) 

2.4  

(1.9 - 3.3) 

<0.001 

Total cholesterol  

(mmol/l) 

6.0 ± 1.1 5.9 ± 1.1 0.087 

HDL-cholesterol 

(mmol/l) 

1.3  

(1.1 - 1.5) 

1.2  

(1.1 - 1.4) 

<0.001 

LDL-cholesterol 

(mmol/l) 

4.0 ± 1.0 3.8 ± 1.0 <0.001 

hsCRP  

(mg/l) 

1.72  

(0.88 - 3.04) 

1.64  

(0.90 - 3.03) 

0.080 

TAS  

(mmol/l) 

1.82 ± 0.02 1.83 ± 0.03 <0.001 

ICAM-1  

(ng/ml) 

301 ± 84 269 ± 84 <0.001 

The variables were described by arithmetic mean ± standard deviation or with 

median and interquartile range.  
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Table 3.  Concentrations of biochemical parameters, markers of inflammation, oxidative stress and endothelial dysfunction, 

fasting and postprandial in study subgroups for the -1131T/C polymorphism in APOA5 gene. 

Variables APOA5 Group 1 

(T/T) 

N = 88 

APOA5 Group (2+3) 

(T/C + C/C) 

N = 12 

P 

Group 1 vs. Group (2+3) 

Fasting Postprandial P Fasting Postprandial P Fasting Postprandial 

Triglycerides 

(mmol/l) 

1.4 

(1.1 - 2.0) 

2.4 

(1.8 - 3.1) 

<0.001 1.8 

(1.3 - 3.3) 

3.4 

(2.1 - 4.7) 

<0.001 0.074 0.061 

Total cholesterol  

(mmol/l) 

5.9 

(5.0 - 6.6) 

5.9 

(5.1 - 6.6) 

0.037 6.2 

(5.3 - 6.8) 

6.0 

(5.2 - 6.6) 

0.175 0.614 0.840 

HDL-cholesterol  

(mmol/l) 

1.3 

(1.1 - 1.5) 

1.2 

(1.1 - 1.4) 

<0.001 1.2 

(1.1 - 1.3) 

1.1 

(1.0 - 1.3) 

0.016 0.318 0.230 

LDL-cholesterol  

(mmol/l) 

4.0 

(3.1 - 4.7) 

3.9 

(3.0 - 4.5) 

<0.001 3.9 

(3.0 - 4.7) 

3.7 

(2.8 - 4.8) 

0.077 0.779 0.945 

hsCRP  1.80 1.73 0.181 1.16 1.26 0.175 0.581 0.511 
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(mg/l) (0.88 - 3.12) (0.90 - 3.27) (0.94 - 2.32) (0.92 - 2.11) 

TAS  

(mmol/l) 

1.82 

(1.81 - 1.84) 

1.83 

(1.81 - 1.85) 

<0.001 1.83 

(1.81 - 1.84) 

1.82 

(1.81 - 1.85) 

0.164 0.992 0.505 

ICAM-1  

(ng/ml) 

287 

(245 - 349) 

252 

(212 - 307) 

<0.001 286 

(236 - 349) 

281 

(189 - 304) 

0.064 0.715 0.983 

The variables were described by median and interquartile range.  
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Table 4.  Concentrations of biochemical parameters, markers of inflammation, oxidative stress and endothelial dysfunction, 

fasting and postprandial in study subgroups for the -250G/A polymorphism in hepatic lipase gene. 

Variables HL Group 1 

(G/G) 

N = 71 

HL Group (2+3) 

(T/A + A/A) 

N = 30 

P 

Group 1 vs. Group (2+3) 

Fasting Postprandial P Fasting Postprandial P Fasting Postprandial 

Triglycerides 

(mmol/l) 

1.5 

(1.1 - 2.4) 

2.5 

(1.9 - 3.6) 

<0.001 1.3 

(1.1 - 1.7) 

2.1 

(1.7 - 2.8) 

<0.001 0.042 0.062 

Total cholesterol  

(mmol/l) 

5.9 

(5.2 - 6.7) 

6.0 

(5.1 - 6.7) 

0.102 5.8 

(5.0 - 6.5) 

5.8 

(5.1 - 6.4) 

0.031 0.397 0.240 

HDL-cholesterol 

(mmol/l) 

1.3 

(1.1 - 1.5) 

1.2 

(1.1 - 1.5) 

<0.001 1.3 

(1.2 - 1.5) 

1.2 

(1.1 - 1.4) 

<0.001 0.878 0.692 

LDL-cholesterol 

(mmol/l) 

4.0 

(3.1 - 4.7) 

3.9 

(2.9 - 4.6) 

<0.001 4.1 

(3.0 - 4.4) 

3.9 

(3.0 - 4.2) 

<0.001 0.513 0.496 

hsCRP  1.79 1.71 0.360 1.42 1.30 0.114 0.824 0.730 
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(mg/l) (0.89 - 2.86) (0.90 - 2.84) (0.87 - 3.15) (0.92 - 3.21) 

TAS  

(mmol/l) 

1.82 

(1.81 - 1.83) 

1.83 

(1.81 - 1.85) 

<0.001 1.82 

(1.80 - 1.84) 

1.83 

(1.81 - 1.86) 

0.016 0.433 0.785 

ICAM-1  

(ng/ml) 

285 

(245 - 347) 

249 

(217 - 299) 

<0.001 294 

(240 - 349) 

275 

(194 - 339) 

0.014 0.716 0.688 

  The variables were described by median and interquartile range.  
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Table 5.  Concentrations of lipid parameter, markers of inflammation, oxidative stress and endothelial dysfunction, fasting and 

postprandial in study group (N = 102) in relation to the BMI. 

Variables BMI (<25 kg/m2) 

N = 13 

BMI (≥25 kg/m2) 

N = 89 

P BMI (<30 kg/m2) 

N = 74 

BMI (≥30 kg/m2) 

N = 28 

P 

Triglycerides, 

fasting 

(mmol/l) 

1.2 

(1.0 - 1.4) 

1.5  

(1.1 - 2.3) 

0.024 1.4  

(1.0 - 2.0) 

1.6  

(1.2 - 2.3) 

0.242 

Triglycerides, 

postprandial 

(mmol/l) 

2.1  

(1.3 - 2.4) 

2.5  

(1.9 - 3.5) 

0.025 2.3  

(1.7 - 3.3) 

2.8  

(1.9 - 3.9) 

0.301 

hsCRP, 

fasting  

(mg/l) 

0.93  

(0.56 - 1.04) 

1.91  

(1.05 - 3.22) 

<0.001 1.16  

(0.78 - 2.55) 

2.75  

(1.96 - 4.53) 

<0.001 

hsCRP, 

postprandial  

0.92  

(0.56 - 1.03) 

1.87  

(0.95 - 3.34) 

<0.001 1.11  

(0.77 - 2.62) 

2.63  

(1.86 - 4.48) 

<0.001 
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(mg/l) 

TAS,  

fasting  

(mmol/l) 

1.81 ± 0.02 1.82 ± 0.02 0.054 1.82 ± 0.02 1.83 ± 0.02 0.207 

TAS, 

postprandial  

(mmol/l) 

1.82 ± 0.02 1.84 ± 0.03 0.234 1.83 ± 0.03 1.85 ± 0.03 0.004 

ICAM-1, 

fasting  

(ng/ml) 

256 ± 67 308 ± 84 0.037 296 ± 80 314 ± 93 0.346 

ICAM-1, 

postprandial  

(ng/ml) 

248 ± 69 272 ± 86 0.322 268 ± 81 272 ± 93 0.849 

The variables were described by arithmetic mean ± standard deviation or with median and interquartile range.  
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