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Abstract
Comparison of the concentrations and activities of components in the oxidative-antioxidative system between blood plasma and serum. Blood plasma and serum samples were obtained
from 38 healthy adults to evaluate malondialdehyde concentration, the total antioxidative capacity, superoxide dismutase
activity, protein and non-protein sulphydryl groups, ascorbate,
haemoglobin, methaemoglobin and protein. Blood plasma
shows higher activity of superoxide dismutase, as well as higher concentrations of low-molecular sulphydryl groups and
ascorbate, when compared to those in blood serum. The total
plasma antioxidative capacity is also higher than that assessed in
blood serum. Processes of blood coagulation and blood clot
retraction lead to antioxidant consumption. The evaluation of
oxidative-antioxidative system for diagnostic purposes should
be performed in blood plasma.
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Introduction
Plasma is a natural environment for blood morphological
components. Serum is formed in vitro as a result of generation
and retraction of either arterial or venous blood clot, creating its
environment. Serum differs from plasma by the lack of I, II, V,
VIII and XIII coagulation factors, as well as in higher concentrations of components, released from blood platelets, such as ß-

thrombomodulin and platelet factor 4 [1, 2]. Blood platelets and
erythrocytes in particular, contain numerous chemical compounds and enzymes, which are involved in oxidative - antioxidative processes [3, 4].
The aim of the study was to compare the concentration and
activity of some components of the oxidative - antioxidative
system in plasma and serum, obtained in vitro from blood of
healthy volunteers.

Material and methods
Blood samples for the studies were collected from ulnar
veins in 38 healthy adults, including 34 men and 4 women, aged
from 25 to 30 years. The blood was collected into 0,1 mol/l
natrium citrate (9:1 v/v) to polypropylene tubes and to glass
ones without anticoagulant. Blood, collected into natrium citrate, was centrifuged (2700 x g; 30 minutes; 20C) to obtain
plasma. Blood, collected without anticoagulant, was incubated
for 1 hour at 370C and then centrifuged in the same conditions
as described above, to obtain serum. The following were evaluated in blood plasma and serum: malondialdehyde concentration
[5], the total antioxidative capacity [6], superoxide dismutase
activity [7], protein and non-protein sulphydryl groups [8],
ascorbate [9], haemoglobin [10], methaemoglobin [11] and protein [12]. The results obtained in plasma were multiplied by
1.25, due to dilution of the collected blood in citrate [13]. The
obtained results were submitted to statistical analysis with
Student's 't' test, accepting p<0.05 as significant.

Results
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Malondialdehyde concentration is higher in plasma than in
blood serum (Table 1). The total plasma antioxidative capacity,
superoxide dismutase activity, as well as concentrations of most
antioxidative system components are also higher in plasma, than
those in blood serum. Only the concentration of protein sul-
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Table 1. Some components of the oxidative - antioxidative system in blood plasma and serum.
Component

Malondialdehyde, µmol/dl

Plasma

Serum

p

(1)

(2)

1 vs. 2

59.8 ±18.2

47.6 ± 13.6

0.0014

Total antioxidative capacity, µmol/dl

175.3 ± 34.3

128.2 ± 33.4

0.0001

Superoxide dismutase, j/dl

378.1 ± 118.0

276.3 ±113.2

0,0003

Protein SH-groups, µmol/dl

225.6 ± 21.2

219.6 ± 14.5

0.1541

Non-protein SH-groups, µmol/dl

34.2 ± 3.9

28.4 ± 2.8

0.0001

Ascorbate, µmol/dl

2.04 ± 0.71

1.6 ± 0.57

0.0039

Table 2. Haemoglobin, methaemoglobin and protein concentrations in blood plasma and serum.
Component

Plasma

Serum

p

(1)

(2)

1 vs. 2

Haemoglobin, mg/dl

2.8 ± 0.3

27.1 ± 3.6

0.0001

Methaemoglobin, µg/dl

42.3 ± 5.8

384.6 ± 52.8

0.0001

Protein, g/dl

7.5 ± 0.6

7.1 ± 0.5

0.0023

phydryl groups in plasma is comparable to that, assessed in
blood serum. Concentrations of haemoglobin and methaemoglobin are markedly lower, whereas protein concentrations is
higher in plasma than those in blood serum (Table 2)

Discussion
The total antioxidative capacity, and some of its components, such as superoxide dismutase activity, as well as the concentrations of non-protein sulphydryl groups and ascorbate, is
higher in plasma, when compared to respective values in blood
serum. It indicates their consumption in the processes, accompanying clot formation. Lower serum concentration of malondialdehyde can probably be the result of its non-covalent binding
to low-molecular sulphydryl compounds. Plasma haemoglobin
concentration, lower than its concentration in serum, gives evidence of increased permeability of erythrocyte cell membranes
after blood extravasation. Bivalent iron in haemoglobin takes
part in reductive processes that leads to haemoglobin conversion
to methaemoglobin. Hypoxia and acidosis are developed with
the time, following thrombus formation in arteries or veins,
which results in increased permeability of cell membranes in
entrapped erythrocytes and other morphological elements.
Enzymes, which are present in erythrocytes in big quantities,
such as acidic phosphatase, cathepsin D, aminotransferase,
some enzymes of glycolytic cycle and many antioxidative
enzymes, as well as reduced glutathione, are released into serum
[14, 15, 16, 17, 18]. Due to extensive differences between blood
plasma and serum, the evaluation of oxidative - antioxidative

system for diagnostic purposes should be performed in blood
plasma.
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