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Total plasma sialic acid concentrations in patients
with coronary heart disease

Sialic acid (N-acyl-neuraminic acid, SA) is a major component at the non-reducing end of
carbohydrate chains of glycoproteins and glycolipids. SA derivatives are usually located on the outer
side of cell membranes. Sialic acid has been recognized as the most important monosaccharide with
the respect to biologic function when present on cell membranes. The suggested biological functions
of SA include: 1) stabilizing the conformation of cellular membranes, 2) affecting the cell to cell
recognition and interaction, 3) contributing to membrane transport, 4) influencing the function, stability
and survival of blood glycoproteins, 5) affecting the function of membrane receptors and 6) regulating
the permeability of the basement membrane of glomeruli (11).

The majority of patients with various malignant tumors and patients with some inflammatory
disorders have elevated concentration of SA in blood (2, 12). It is quite well confirmed that inflammatory
process in the coronary arteries is involved in the development of atherosclerosis (5) and it is associated
with acute coronary syndromes (4). Recently, association of increased levels of total SA concentration
with higher cardiovascular mortality has been proved (8). For this reason total SA concentration has
been considered as a new cardiovascular risk factor, among others well established risk factors of
coronary heart disease such as sex, age, hypercholesterolemia, hypertension, diabetes and smoking
(9). However, there are only a few publications supporting the idea that SA concentration in blood is
related to severity of coronary heart disease in patients with stable angina pectoris and results are
contradictory (6, 10). The aim of this study was to investigate the possible association between total
plasma sialic acid concentration and the severity of coronary arteriosclerosis.

MATERIAL AND METHODS

Twenty-four patients aged 48—68 with coronary heart disease and symptoms of stable angina
pectoris undergoing elective coronary artery by-pass grafting were included in the study. Other risk
factors of coronary heart disease such as hypercholesterolemia, hypertriglicerydemia, hypertension,
diabetes, smoking and family history of cardiovascular disorders were discussed. We regarded a level
of total cholesterol/ triglycerides greater than 200 mg/dl as hypercholesterolemia/hypertriglyceridemia.
Obesity was defined when BMI (body mass index calculated as weight in kg divided by height in
meters squared) was above 30 kg/m?. Hypertension was defined as diastolic blood pressure greater or
equal to 90 mmHg and/or on treatment. Regular smoking was regarded as smoking at least one cigarette
per day, every day. Positive family history was defined as occurrence of coronary heart disease among
first-degree relatives prior to age 60 years.
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In the present study we have investigated a correlation between total SA and other risk factors of
coronary heart disease. Elevated levels of total cholesterol and low density lipoprotein (LDL) and low
levels of high density cholesterol (HDL) are important risk factors for coronary arteriosclerosis. It was
proven that although concentration of total cholesterol over 240 mg/dl is obviously related to high risk
of myocardial infarct but almost 20% of acute coronary events occur when value of total cholesterol is
below 200 mg/dl. A particular attention in evaluating the risk of coronary heart disease is paid to
concentration of low density lipoproteins, the most atherogenic fraction of lipoproteins. In patients
with concentration of LDL cholesterol between 130 and 160 mg/dl often occur coronary incidents.
High level of small, dense LDL particles, hipertriglycerydemia and low concentration of protective
fraction of HDL cholesterol creates triplet very often observed in diabetes and metabolic syndrome X,
especially contributing to vascular atherosclerosis development (7). In the previous studies (6) a positive
relationship between plasma LDL cholesterol and an inverse correlation between HDL cholesterol and
coronary atheromatous load was proved. In our study significant differences in total cholesterol in
subgroups of patients and association with total SA or SA/protein index was not observed. There was
found a significant correlation between total SA concentration and level of triglycerides. These findings
confirm reported earlier association of increased total SA concentration with hypertriglycerydemia
(3). Other well established risk factors for coronary artery disease associated with an elevated level of
total SA concentration are smoking, hypertension, obesity and diabetes (9). In our study higher
percentage of obese individuals in the group of patients with triple/multiple vessel disease and higher
frequency of hypertension and family history in the group of patients with single vessel disease was
observed. However, no correlation between these risk factors and SA concentration was found.

In conclusion, our data may partly explain the influence of sialic acid metabolism on
the development of coronary heart disease and support the view that increased sialic acid
may be considered as a coronary risk factor. However, because of no specificity of serum
SA its clinical usefulness as an indicator of severity of coronary arteriosclerosis is limited.
Nevertheless, when combined with other markers, SA concentration is helpful in assessing
the risk of coronary heart disease.
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SUMMARY

There is an association between increased levels of total sialic acid concentration and higher
cardiovascular mortality, so total sialic acid has recently been considered as a cardiovascular risk
factor. However, there are only a few studies assessing the relationship between sialic acid concentration
and severity of coronary heart disease in patients with stable angina pectoris, and conclusions are
contradictory. The aim of this study was to investigate the possible association between total plasma
sialic acid concentration and the severity of coronary arteriosclerosis. In a group of 24 patients with
coronary heart disease undergoing elective coronary artery by-pass grafting, concentration of total
sialic acid was assayed. Well established risk factors of coronary heart disease such as
hypercholesterolaemia, hypertriglicerydemia, hypertension, diabetes, smoking and family history of
cardiovascular disorders are determined. Fifteen healthy subjects — blood donors served as control
group. Total sialic acid values were significantly increased in the group of patients with double vessel
disease (2.17+0.73 mmol/L), patients triple/multiple vessel disease (2.53+0.86 mmol/L) and in the
whole group of patients (2.35+0.80 mmol/L) in comparison with the control group (1.52+0.20 mmol/L).
Our results confirm that total sialic acid concentration is associated with occurrence of coronary
atherosclerosis.

Poziom catkowitego kwasu sialowego w osoczu krwi pacjentéw z choroba wiericowa

Poniewaz udowodniono, ze podwyzszone stgzenie kwasu sialowego wiaze si¢ ze zwigkszong
$miertelnoscia z przyczyn sercowo-naczyniowych, totez wysoki poziom kwasu sialowego zalicza si¢
do czynnikéw ryzyka choroby wiericowej. W nielicznych pracach poszukiwano zwigzku pomiedzy
stezeniem kwasu sialowego a zaawansowaniem procesu miazdZycowego u pacjentéw z chorobg
wiericowa w postaci stabilnej dusznicy bolesnej. Wyniki badas byty jednak sprzeczne. Celem pracy
byla ocena zwigzku pomigdzy poziomem catkowitego kwasu sialowego w osoczu a zaawansowaniem
miazdzycy naczyi wieficowych. Wsréd 24 pacjentéw, ktérzy zostali poddani chirurgicznej
rewaskularyzacji migsnia sercowego, oznaczono stgzenie calkowitego kwasu sialowego we krwi.
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Oceniono réwniez wystgpowanie innych czynnikéw ryzyka choroby wiericowej, takich jak:
hipercholesterolemia, hipertriglicerydemia, nadcisnienie, cukrzyca, palenie tytoniu i obcigzenia
rodzinne. Stgzenie catkowitego kwasu sialowego bylo istotnie wyzsze w podgrupach pacjentéw
z chorobg dwunaczyniowa (2,1740,73 mmol/L), tréjnaczyniows/ lub wielonaczyniows (2,53+
0,86 mmol/L), jak i w calej grupie badanej (2,35+0,80 mmol/L) w poréwnaniu z grupg kontrolng
(1,52+0,20 mmol/L). Wyniki naszych badan potwierdzaja fakt, ze u pacjentéw z chorobg wiericowa
wystgpuje podwyzszone stezenie kwasu sialowego w osoczu.



