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ABSTRACT

INTRODUCTION Mechanisms underlying postprandial lipemia in various pathological states remain
to be elucidated.

0BJECTIVES The aim of the study was to evaluate lipid homeostasis in men with type 2 diabetes
mellitus (DM) after a standard meal. Moreover, the effect of short-term hypolipemic therapy on post-
prandial lipemia was assessed.

PATIENTS AND METHODS  Twenty-six men with DM aged 53 +6.7 years, 27 patients with hyperlipemia
and no DM (asymptomatic hyperlipemia — AH) and 60 normolipemic subjects aged 46 +11 years
were included in the study. Treatment with simvastatin (20 mg/d) or fenofibrate (267 mg/d) was
initiated in all DM patients due to fasting hyperlipemia, and in the AH group. Blood samples were
drawn in the fasting state and 3 h after a meal at three time points, i.e. at baseline, after 6 and 12
weeks of treatment. Triglycerides (TG), glucose, total cholesterol, low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-C), HDL,-C, and HDL,-C were assayed by routine
laboratory tests; apolipoproteins A and B by immunoturbidimetry, and high-sensitivity C-reactive
protein (hsCRP) by immunonephelometry.

RESULTS In men with DM, changes in triglycerides induced by a meal (140 +68.0 mg/dl) were
higher compared to normolipemic men (62.1 +52.5 mg/dl, p <0.001) or AH subjects (76.3 +80 mg/dI,
p <0.05). There were no linear correlations between the levels of TG (or HDL cholesterol) and HDL,-C,
or between TG and hsCRP in the DM group. Hypolipemic treatment decreased fasting lipid and hsCRP
levels, significantly reduced postprandial lipemia (p <0.001) and restored some correlations between
lipid variables observed in the control group, but not those with hsCRP.

concLusions Type 2 DM is associated with increased postprandial lipemia and abnormal lipid
homeostasis. Lipid intolerance detected in a postprandial lipemia test may be an indication for
hypolipemic therapy.

INTRODUCTION Lipid metabolism induced by
a meal has a greater influence on the circulato-
ry system than the fasting lipid profile because
the postprandial phase lasts longer than the fast-
ing phase in modern lifetime. Postprandial lipemia
is characterized by increased levels of exogenous
triglycerides (TG) present in chylomicrones (CM),
and endogenous TG in very low-density lipopro-
teins (VLDL), which are synthesized in the liver.
Postprandial hypertriglyceridemia results from
the competition between CM and VLDL for lipo-
protein lipase (LPL) and hepatic receptors. LPL

hydrolyzes TG contained in CM and VLDL, which
contributes to the production of smaller remnant
atherogenic lipoproteins (remnants).'3 The trans-
port of TG from VLDL and cholesterol into VLDL
particles is enhanced. As a result of these process-
es, low-density lipoprotein (LDL) and high-den-
sity lipoprotein (HDL) particles become abun-
dant in TG, small and dense LDL are produced,
and HDL are metabolized in the liver and kid-
neys at a higher rate.

Hypertriglyceridemia is considered as an inde-
pendent cardiovascular risk factor.? In atherogenic

ORIGINAL ARTICLE Postprandial lipemia in diabetic men during hypolipemic therapy 461



TABLE 1

dyslipidemia it coexists with HDL deficiency,
which additionally increases morbidity and mor-
tality rates.® High postprandial lipemia, or post-
prandial dysregulation of metabolism, is anoth-
er risk factor inducing oxidative stress, which in-
creases the postprandial rise in glucose and TG
levels. These anomalies are observed in poorly
controlled diabetes, abdominal obesity, and in-
sulin resistance."2 Hypolipemic therapy in a high
risk population, including patients with coronary
artery disease, restores normal lipid profile and
reduces postprandial lipemia.’

Postprandial lipemia is usually evaluated as
changes of the area under the curve of triglyceri-
demia, assessed at consecutive hours after a stan-
dard meal. Relevant data can also be obtained
from the analysis of absolute and relative lipid
changes (compared to the fasting value) evaluat-
ed at a particular point of time, preferably when
changes in TG levels are most pronounced, e.g. 3h
after the meal. The mechanisms of lipid homeo-
stasis after stimulation remain to be elucidated.
Associations between maximum fasting and post-
prandial lipemia values or postprandial changes
in inflammatory activity remain unclear.

The aim of the study was to compare lipid and
protein alterations induced by a high-fat meal
in men with diabetes mellitus (DM) and subjects
with normal lipid profile. Since all patients with
DM had lipid abnormalities, the second control
group comprised men with hyperlipemia and no
DM. In addition, the effect of short-term hypo-
lipemic therapy on postprandial lipemia and po-
tential postprandial changes in inflammatory re-
sponse were investigated.

PATIENTS AND MIETHODS  Study groups Post-
prandial lipemia was induced by a standard meal
in 113 men: 26 with type 2 DM, 27 with hyper-
lipemia and no DM (asyptomatic hyperlipemia —
AH), and 60 normolipemic subjects. Exclusion
criteria were as follows: liver, kidney and thy-
roid diseases, inflammatory disorders, and ma-
lignancy. In the DM group 14 men had hypercho-
lesterolemia (defined by the National Cholesterol

Education Program [NCEP] as fasting cholester-
ol >200 mg/dl) and 12 patients had hypertrig-
lyceridemia (defined by the NCEP as fasting TG
>200 mg/dl). In the AH group 17 patients had hy-
percholesterolemia and 10 men had hypertriglyc-
eridemia. Subjects with DM received oral hypo-
glycemic drugs and no insulin. The characteristics
of the study groups are presented in TABLE 1.

According to the guidelines of the European So-
ciety of Cardiology (ESC) and the European Asso-
ciation for the Study of Diabetes?, patients with
DM and hypercholesterolemia received statin as
a first choice drug (class Ia indication), patients
with DM and hypertriglyceridemia received fi-
brate (Lipanthyl, Solvay) (class IIb indication).
Simvastatin (Simvasterol, Polpharma) was admin-
istered in a daily dose of 20 mg and fenofibrate
in a dose of 267 mg/d. The same therapy was ad-
ministered in men with hyperlipemia and no DM.
No side effects were observed.

All men underwent physical examination. Blood
samples were obtained from each participant
at baseline, after 6 and after 12 weeks of thera-
py. In the control group blood samples were drawn
once in the fasting state and after a meal.

Blood samples were obtained 12 h after the last
meal and 3 h after eating a standard high-fat meal
(100 g of fat, 1500 kcal). The fat composition deter-
mined by gas chromatography was as follows: 41.4%

— oleinic acid, 24.7% — palmitic acid, 16.7% — stearic
acid, 8.8% - linoleic acid and 9.4% — other acids.

All patients gave their informed written con-
sent. The study was conducted in accordance with
the Declaration of Helsinki and was approved by
the local Ethics Committee in Wroctaw.

Biochemical parameters Total cholesterol, HDL
cholesterol (HDL-C) and TG were assayed with
the SPINREACT kit (Sant Esteve De Bas, Giro-
na, Spain). LDL cholesterol (LDL-C) levels were
measured using Friedewald equation. The QU-
ANTOLIP® HDL kit (Technoclone GmbH, Vien-
na, Austria) was used for precipitation of chole-
sterol into HDL2 and HDL3 cholesterol subfrac-
tions (HDL2-C and HDL3-C).

Demographic and clinical characteristics of the study groups: with type 2 diabetes mellitus (DM), hyperlipemia and no DM

(asymptomatic hyperlipemia — AH) and controls. Data are given as mean + standard deviation, unless otherwise stated.

Variables Control

(n = 60)
age (years) 53.1+6.7 46.0 £11.0 45.6 +11.2
body mass index (kg/m2) 33.6 £6.52 27.6 £3.0 28.9 +5.2
current smokers, n (%) 10 (38%) 13 (48%) 18 (30%)
hypertriglyceridemia, n (%) 12 (46%) 10 (37%) 0 (0%)
hypercholesterolemia, n (%) 14 (54%) 17 (63%) 0 (0%)
triglycerides (mg/dl) 254 1372 267 +150° 132 +49
total cholesterol (mg/dl) 219 +£37.0 219 +38.0 174 +28.8
low-density lipoprotein cholesterol (mg/dl) 124 +41.8 121 +31.8 110 +36.6
high-density lipoprotein cholesterol (mg/dI) 41.0+11.4 452 +11.3 44.4 +8.5

a significant difference between mean values in the study and control groups at p <0.001
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FIGURE Changes

in plasma triglyceride
levels (ATG) in men with
type 2 diabetes (DM,

n = 26), patients with
hyperlipemia and no DM
(asymptomatic
hyperlipemia — AH,

n = 27) at baseline,
after 6 and 12 weeks

of hypolipemic therapy,
and the control group
(C, n = 60).

Data are given as mean
+ standard error

of mean.

Levels of apolipoproteins A and B (apo A and B)
were determined by immunoturbidimetry with
the DADE Behring Marburg GmbH test (Mar-
burg, Germany). High-sensitivity C-reactive pro-
tein (hsCRP) levels were measured by immunone-
phelometry using the CardioPhase hsCRP Dade
Behring kit. The results are evaluated by compar-
ison with a standard concentration in N Rheuma-
tology Standard SL against the international ref-
erence preparation BCR - CRM 470.

Statistical analysis  Statistical analysis was per-
formed using Statistica PL 6.0 software (Stat Soft,
Poland). Mean value and standard deviation (SD)
of variables were estimated (the standard error
of the mean [SEM] value is presented in the FIGURE).
The Shapiro-Wilk test was used to assess the dis-
tribution of variables. In the case of variables
with non-normal distribution the Kruskal-Wallis
one-way analysis of variance (ANOVA) was used.
Differences between mean value of variables were
assessed with the post-hoc Newman-Keuls test.
Correlations between the study parameters were
expressed as correlation coefficient (r) — Pearson’s
for variables with normal distribution or Spear-
man’s for variables with non-normal distribution.
Ap <0.05 was considered statistically significant.

RESULTS Changes in lipid metabolism and inflamma-
tory activity in patients with type 2 diabetes In pa-
tients with DM absolute postprandial increase
in TG levels (postprandial TG value minus fast-
ing TG value, ATG = TG, - TG,) before the ther-
apy (140 +68.0 mg/dl) was significantly higher
compared to men with hyperlipemia and no DM
(76.3 +80 mg/dl, p <0.05) or to normolipemic
controls (62.1 +52.5 mg/dl, p <0.001).

Statistically significant changes in lipid and glu-
cose levels occurred during the hypolipemic ther-
apy (TABLE 2). Statin administration led to a de-
crease in total cholesterol and LDL levels (af-
ter 12 weeks of therapy: 233 +28 mg/dl to 187
+37 mg/dl, 143 +47 mg/dl to 107 +34 mg/dl, re-
spectively). A 12-week fibrate therapy reduced TG
levels (from 280 +95.8 mg/dl to 224 +104 mg/dl)
and increased HDL-C levels (from 39.0 +9.1 mg/
dl to 45.6 £10.9 mg/dl).
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Hypolipemic therapy reduced postprandial
lipemia induced by a high-fat meal in patients
with DM. There was a significantly lower increase
in postprandial TG levels already after 6 weeks
of treatment (p <0.001). The reduction in lipemia
was maintained until the 12th week of the therapy
(FIGURE). Fibrate was more effective (ATG reduced
from 126 +115 mg/dl to 33 +56 mg/dl, n = 12,
p <0.05) than statin (ATG reduced from 107.8
+84 mg/dl to 36 +61 mg/dl, n = 14, p <0.01).

Changes in lipid metabolism and inflammatory
activity in patients with hyperlipemia and no
diabetes After 6 weeks of hypolipemic treat-
ment, mean fasting LDL-C levels were decreased
(p <0.05) but the effect was not observed after 12
weeks of the therapy. TG and HDL-C levels did
not change significantly. Medications adminis-
tered during the study did not have a significant
effect on glucose, apo A, apo B, and hsCRP lev-
els (TABLE 3).

Prior to treatment, postprandial lipemia (ATG)
in patients with AH (76.3 £80 mg/dl) was insig-
nificantly higher compared to the control group
(62.1 £52.5 mg/dl). Statin or fibrate administra-
tion did not have any effect on lipemia induced
by a high-fat meal until the 12th week of treat-
ment (FIGURE).

The reduction in postprandial changes in TG, in-
duced by hypolipemic drugs, was similar in the sta-
tin (reduction from 68.3 +81.6 mg/dl to 42.5
+35.6 mg/dl, n = 17) and the fibrate groups (re-
duced from 71.9 +59.3 mg/dl to 54.6 +63.2 mg/dl,
n =10).

Correlations between lipid and protein para-
meters during hypolipemic therapy in the study

groups In all men positive linear correlations

between fasting apo B and LDL-C levels (r = 0.37,
p <0.001), and between apo A and HDL-C levels

(r=0.49, p <0.001) were detected. These associa-
tions were observed both in the fasting state and

after the meal in separate groups (TABLE 4).

A positive correlation between TG and apo B
levels in the fasting state and/or postprandially
was noted after 6 weeks of hypolipemic therapy
in DM patients, and 12 weeks of treatment in AH
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TABLE 2 Fasting and postprandial levels of lipids, glucose, C-reactive protein, apolipoprotein A and B measured in 26 diabetic men before
and during hypolipemic therapy

Fasting total Postprandial Fasting Postprandial
cholesterol (mg/dl) total cholesterol (mg/dl) LDL-C (mg/dl) LDL-C (mg/dl)
before therapy 219.1 £37.02 228.8 +40.12 124.0 +41.9 107.8 +39.7
after 6 weeks 185.7 +45.8¢ 183.8 +49.4¢ 99.5 +38.9° 93.6 +40.7
after 12 weeks 194.5 +42.3 199.8 +46.0° 108.1 +43.2 102.9 +42.1
fasting postprandial fasting postprandial
glucose (mg/dl) glucose (mg/dl) hsCRP (mg/l) hsCRP (mg/l)
before therapy 123.9 £33.2 124.1 £37.92 21+1.8 21417
after 6 weeks 112.3£19.9 128.1 +36.2 2.3+1.9 21+1.7
after 12 weeks 105.7+16.7° 117.5+37.2 1.6£1.0 1.5+1.0

fasting postprandial fasting postprandial

TG (mg/dl) TG (mg/dl) HDL-C (mg/dl) HDL-C (mg/dl)
before therapy 254.4 £137.22 375.8 +168.82 41.0+11.3 40.0+1.9
after 6 weeks 206.5 +124.1 235.3 +123.7¢ 44.8 +10.0 425 +9.4
after 12 weeks 177.8 +83.90 222.6 +126.8¢ 47.6 £12.0 46.9 +£13.1b

fasting postprandial fasting postprandial
HDL,-C (mg/dl) HDL,-C (mg/dl) HDL,-C (mg/di) HDL,-C (mg/dl)
before therapy 7.6 £3.7 7.1 42,70 33.4+10.5 32.2+9.7
after 6 weeks 9.1 +4.6 71.3+4.6 35.6+7.6 35.4+7.8
after 12 weeks 9.7 5.3 9.8 5.9 37.88.7 37.2+9.3
fasting postprandial fasting postprandial
apo A (g/dI) apo A (g/dl) apo B (g/dl) apo B (g/dl)
before therapy 1.4 0.3 1.4 0.2 1.1+0.3 1.1+0.3
after 6 weeks 1.4 £0.3 1.4 £0.3 1.0+0.2 0.9+0.2
after 12 weeks 1.5 +0.2 1.5 0.2 1.0+0.2 45+1.9

Data are given as mean =+ standard deviation.

a significant differences compared to the control group (with normolipemia); p <0.001

b significant differences compared to baseline (before therapy) fasting or postprandial parameter levels; p <0.05
¢ significant differences compared to baseline fasting (before therapy) or postprandial parameter levels; p <0.01

Abbreviations: apo A — apolipoprotein A, apo B — apolipoprotein B, HDL-C — high-density lipoprotein cholesterol, hsCRP — high-sensitivity
C-reactive protein, LDL-C — low-density lipoprotein cholesterol, TG — triglycerides

men (it was also observed in the control group

after the meal). Moreover, in patients with DM

there was a correlation between postprandial lev-
els of TG and hsCRP after 12 weeks. Contrary to

the control group, there were no associations be-
tween fasting or postprandial HDL,-C and hsCRP
levels in the DM and AH groups (TABLE 4). The anal-
ysis of relationships between particular variables

showed that normalization of lipid profiles did

not completely restore all the associations be-
tween fasting lipid and protein parameters ob-
served in controls.

DISCUSSION In all diabetic men lipid levels
were increased. Hypolipemic therapy reduced
elevated lipid levels as expected. Statin admin-
istration led to a decrease in total cholesterol
and LDL levels in men with DM and hypercho-
lesterolemia. Such effect of statins has been con-
vincingly demonstrated in randomized trials in-
cluding UKPDS (United Kingdom Prospective
Diabetes Study), CARE (Cholesterol and Recur-
rent Events), CARDS, 4S, HPS (Heart Protection

Study), and LIPID.? Also fibrate has a beneficial
effect on lipids, by reducing TG and increasing
HDL-C levels, in both diabetic and nondiabetic
patients, as confirmed in VA-HIT (Veterans Af-
fairs HDL Intervention Trial) or FIELD (Fenofi-
brate Intervention and Event Lowering in Dia-
betes Study).'® However, it is difficult to explain
why LDL-C increased again after 12 weeks of sta-
tin therapy in men with subclinical hyperlipemia.
The most valid explanation would be medication
non-adherence, although not confirmed by any
of the patients.

In the present study postprandial lipemia was
calculated as changes in TG levels, induced by
a standard high-fat meal, compared to fasting
triglyceridemia (ATG = TG, - TG,). Prior to hy-
polipemic therapy, the magnitude of changes
in TG were more than twofold higher in DM pa-
tients compared to men with normolipemia or
hyperlipemia and no DM. This finding indicates
that abnormalities in TG homeostasis observed
in diabetic patients, are likely caused by a num-
ber of factors, not only lipid disturbances. One
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TABLE 3 Fasting and postprandial levels of lipids, glucose, C-reactive protein, apolipoprotein A and B in 27 men with hyperlipemia
and no diabetes before and during hypolipemic therapy

Fasting total Postprandial Fasting Postprandial

cholesterol (mg/dl) total cholesterol (mg/dl) LDL-C (mg/dl) LDL-C (mg/dl)
before therapy 221.2 +38.92 223.7 +43.72 123.0 £37.8 1145 +41.9
after 6 weeks 199.1 +37.3° 207.7 +41.2 101.3 +33.8° 103.3 £36.9
after 12 weeks 215.6 +52.5 215.6 +45.1 118.0 £29.3 111.5+29.8

fasting postprandial fasting postprandial

glucose (mg/dl) glucose (mg/dl) hsCRP (mg/l) hsCRP (mg/l)
before therapy 97.0 £23.3 98.4 +24.8 2.1+1.8 20+1.9
after 6 weeks 95.6 +£16.2 97.4 +14.3 1.741.7 1.7+1.6
after 12 weeks 97.3 +20.1 105.5 +21.0 1.4 +0.9 1.4 0.9

fasting postprandial fasting postprandial

TG (mg/dl) TG (mg/dl) HDL-C (mg/dl) HDL-C (mg/dl)
before therapy 269.5 +148.92 343.9 +186.32 44,8 +11.2 43.1 £10.7
after 6 weeks 250.5 +187.6 317.0 +£199.3 47.4 +13.7 45.8 +13.0
after 12 weeks 222.2 +165.8 259.2 +175.6 50.2 +16.6 48.6 £14.7

fasting postprandial fasting postprandial
HDL,-C (mg/dl) HDL,-C (mg/dI) HDL,-C (mg/dl) HDL,-C (mg/dl)
before therapy 9.1+6.5 1.245.0 35.7+1.5 36.1 +8.0
after 6 weeks 10.4 £5.5 8.9+4.8 36.5+11.1 36.6 £11.0
after 12 weeks 10.7 +8.2 13.9+19.4 39.3+11.0 38.7£13.0
fasting postprandial fasting postprandial
apo A (g/dl) apo A (g/dl) apo B (g/dl) apo B (g/dl)
before therapy 1.5+0.3 1.5+0.2 1.2+0.3 1.240.2
after 6 weeks 1.5+0.2 1.4 £0.2 1.0 0.2 1.0£0.2
after 12 weeks 1.5+0.3 1.4 +0.3 1.1+0.3 1.1+0.2

Data are given as mean + standard deviation.
a significant differences compared to the control group with normolipemia; p <0.001
b significant differences compared to baseline (before therapy) fasting or postprandial parameter levels; p <0.05

Abbreviations: see TABLE 2

of the apparent factors is insulin deficiency or re-
sistance, which reduces the activity of lipases hy-
drolyzing TG-rich lipoproteins and enhances liv-
er fatty acid uptake. The present study also dem-
onstrated abnormal associations between TG
and HDL in diabetic patients, i.e. between TG
and HDL, subfraction, evident in the absence
of inverse linear relationships between TG and
HDL-C, or TG and HDL,-C levels — correlations
which were observed in normolipemic men and
patients with hyperlipemia and no DM.

An inverse correlation between TG and HDL,-C
levels is beneficial in terms of the mechanisms
which protect from accelerated atherosclerosis.
HDL significantly inhibits platelet activation
through acetylhydrolase and reduces thrombo-
cyte aggregation as glycoprotein IIb/IIla inhib-
itor. Moreover, HDL stimulates protein C and
S activation. Only HDL, can act as a cofactor
of the active protein C. On the other hand, oxi-
dized forms of HDL, have procoagulant proper-
ties by activating plasminogen activator inhibi-
tor type 1.5 Thus, a decrease in HDL, levels ac-
companied by an increase in TG levels in nondi-
abetic men can be viewed as a mechanism that

ORIGINAL ARTICLE Postprandial lipemia in diabetic men during hypolipemic therapy

prevents atherosclerosis. This mechanism seems
to be impaired in diabetic patients. Hypolipemic
therapy significantly reduced postprandial lipemia
and restored desirable correlations between TG
and HDL-C or TG and HDL,-C levels.

Similarly to Taskinen et al., we observed a pos-
itive correlation between TG and apo B levels.?
The authors suggested that the production of TG
and apo B contained in type-1 and -2 VLDL in dia-
betic patients was associated with apo B overpro-
duction and a decreased ability of insulin to sup-
press the synthesis of type-1 VLDL. In the pres-
ent study, the correlation between TG and apo
B in diabetic men was observed after 6 weeks
of treatment, and in some patients postprandial
apo B levels increased after 12 weeks. The corre-
lation between TG and apo B also occurred in AH
men during treatment and in the control group
(after the meal), and was not restricted only to
diabetic subjects.

Hypolipemic therapy did not restore all relation-
ships between variables in patients with DM. Cor-
relations between TG and hsCRP levels (positive)
or between HDL,-C and hsCRP levels (inverse) did
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TABLE Correlations between lipid (lipid and protein) levels measured at baseline, after 6 and 12 weeks of therapy in men with type 2 diabetes
(DM), men with hyperlipemia and no diabetes (asymptomatic hyperlipemia — AH) and control subjects

Correlations between parameters At baseline After 6 weeks After 12 weeks

0 ] ]
DM (n = 26)
TG - HDL-C NS NS NS NS -0.54 NS
TG - HDL,-C NS NS NS NS -0.52 -0.38
TG — hsCRP NS NS NS NS NS 0.40
HDL, - hsCRP NS NS NS NS NS NS
TG-apoB NS NS 0.46 NS 0.43 NS
apo B - LDL-C 0.36 0.46 0.48 NS 0.72 NS
apo A - HDL-C 0.61 0.49 0.42 0.57 NS 0.59
AH (n = 27)
TG — HDL-C -0.46 NS —-0.56 -0.51 -0.39 NS
TG - HDL,-C -0.38 NS -0.60 -0.47 -0.36 -0.37
TG - hsCRP NS NS NS NS NS -0.42
HDL,— hsCRP NS NS NS NS NS NS
TG-apoB NS NS NS NS 0.53 0.47
apo B - LDL-C 0.46 0.26 NS NS 0.57 0.66
apo A — HDL-C 0.66 0.69 NS 0.36 0.59 0.53
Controls (n = 60)
TG - HDL-C -0.32 NS - - - -
TG - HDL,-C -0.36 NS - - - -
TG — hsCRP 0.27 NS - - - -
HDL, - hsCRP -0.29 -0.43 - - - -
TG-apoB NS 0.31 - - - -
apo B - LDL-C 0.27 0.36 - - - -
apo A — HDL-C 0.51 0.29 - - - -

All numerical coefficients are statistically significant.

Abbreviations: P — postprandial, NS — nonsignificant, 0 — fasting, others — see TABLE 2
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not occur, although hsCRP levels decreased from
a mean value of 2.1 mg/1 to 1.6 mg/1.

The occurrence of the above correlations
in the control group is likely to be the conse-
quence of an inverse correlation between TG and
HDL,-C levels. The correlations between TG or
HDL-C and hsCRP are consistent with the hy-
pothesis that TG has a pro-inflammatory activ-
ity while HDL has an anti-inflammatory activi-
ty.""1® Based on our study, it can be assumed that
HDL, subfraction participates in an anti-inflam-
matory response. A postprandial inverse correla-
tion between HDL, and hsCRP in normolipemic
men is essential given the fact that hsCRP lev-
els are unaltered following a meal. On the other
hand, other investigators observed complement
activation after a meal.'*5

Increased postprandial lipemia is believed to
precede abnormal fasting lipemia.'® The present
study showed that high postprandial lipemia is as-
sociated with abnormal fasting lipemia in diabet-
ic men, and is significantly reduced by hypolipemic
therapy. In diabetic patients with fasting TG levels
150-400 mg/dl, statin administration was less ef-
fective than fibrate in reducing the postprandial in-
creases in TG-rich lipoprotein levels."” The current

study also demonstrated that the statin was less
potent than the fibrate in men with DM. Of note,
baseline TG levels in patients treated with statin or
fibrate were below 400 mg/dl, thus the drug effect
on postprandial lipemia was only slightly dependent
on the fasting levels.

In conclusion, the results of our study con-
firmed that type 2 DM is associated with increased
postprandial lipemia. One of the mechanisms be-
hind this reaction could be disturbed interactions
between lipid variables (TG and cholesterol pres-
ent in HDL, subfraction) or between lipid and in-
flammatory parameters (TG and hsCRP). Hypo-
lipemic therapy resulted in reduced postprandi-
allipemia in patients with diabetes and restored
correlations between the parameters.

Detection of lipid intolerance using a postpran-
dial lipemia test allows to identify diabetic indi-
viduals who require hypolipemic treatment. Ac-
ceptable levels of postprandial lipemia cannot be
determined for the general population because
they depend on fasting lipemia, the type of lipid
disorders, and comorbidities.
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STRESZCZENIE

WPROWADZENIE
wyjasnienia.
ceLe  Celem badan byta ocena funkcjonowania homeostatu lipidowego po obcigzeniu standaryzo-
wanym positkiem u mezczyzn z rozpoznaniem cukrzycy typu 2 (diabetes mellitus — DM). Analizowano
takze wptyw krdtkotrwatego leczenia hipolipemizujgcego na lipemie popositkowa.

PACJENCI | METODY Badaniem objeto 26 mezczyzn z DM w wieku 53 £6,7 lat, 27 z hiperlipemig bez
cukrzycy (bezobjawowa hiperlipemia — BH) i 60 z normolipemig w wieku 46 +11 lat. U wszystkich
badanych z DM wystepowata hiperlipemia na czczo, dlatego rozpoczeto leczenie simwastatyng
(20 mg/dobe) lub fenofibratem (267 mg/dobe), podobnie jak w grupie mezczyzn z BH. Prébki krwi
pobierano na czczo i 3 godziny po positku trzykrotnie, tj. na poczatku, po 6 i 12 tygodniach farmako-
terapii. Oznaczano tréjglicerydy (triglycerides — TG), glukoze, cholesterol catkowity, cholesterol LDL
(low-density lipoprotein cholesterol — LDL-C) oraz HDL, (high-density lipoprotein cholesterol/ — HDL-C)
i HDL, metodami rutynowymi, apolipoproteiny A i B immunoturbidymetrycznie, biatko C-reaktywne
(high-sensitivity C-reactive protein — hsCRP) metodg immunonefelometryczna.

WYNIKI U mezczyzn z DM zmiany stezenia triglicerydéw indukowane przez positek (140 +68,0 mg/dl)
byty wigksze niz u mezczyzn z normolipemig (62,1 +52,5 mg/dl; p <0,001) lub w grupie BH (76.3
+80 mg/dl; p <0,05). Nie stwierdzono liniowej zalezno$ci miedzy stezeniami TG (lub HDL-cholesterolu)
a HDL, cholesterolu, ani migdzy stezeniami TG a hsCRP u chorych na DM. Leczenie hipolipemizujace
obnizyto stezenia lipidéw i hsCRP na czczo. Ponadto spowodowato istotng (p <0.001) redukcje lipemii
popositkowej i przywrécenie niektdrych zalezno$ci miedzy parametrami lipidowymi obserwowanymi
w grupie kontrolnej, ale nie korelacji z hsCRP.

wnioskl  Cukrzyca typu 2 jest zwigzana ze zwigkszong lipemig popositkowa i zaburzeniami w homeo-
stazie lipidéw. Wykrycie nietolerancji ttuszczéw w tescie lipemii popositkowej moze by¢ wskazaniem
do leczenia hipolipemizujacego.

Mechanizmy lipemii popositkowej w réznych stanach chorobowych wymagaja
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