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The relationship between free-radial oxidation of human serum lipids and serum content
of vitamin E is studied by the chemiluminescence method. A linearity between chemi-
luminescence and vitamin E content is established. By approximating experimental data
we deduced a set of equations characterizing the chemiluminescence parameters as a
function of vitamin E content. The correlation coefficients have been calculated in the

0.7605-0.9671 range.
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Free-radical oxidation (FRO) of lipids has been
extensively studied. It is shown that both in vivo
[1,12] and in vitro [3,13] FRO modifies physico-
chemical properties of cell membranes and, con-
sequently, impairs their functions, leading to the
development of various pathologies [8,13].

Previously, we evaluated the role of synthetic
and naturally occurring antioxidants (AO) in FRO
of individual lipids and blood lipids in vitro [3] as
well as the role of vitamin E in pathological processes
[6]. However, there is no information regarding the
relationship between the intensity of FRO of serum
lipids and the content of vitamin E, the major fat-
soluble serum AO [11], in healthy subjects.

Our goal was to study the kinetics of FRO of serum
lipids as a function of vitamin E content in healthy
men using the chemiluminescence (CL) method.

MATERIALS AND METHODS

Sera from 24 healthy male donors aged 28-48 years
were used. Blood was collected from the cubital vein
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in the morning after an overnight fast. Serum was
prepared by the standard method. The following CL
parameters were measured in the presence of hydro-
gen peroxide at 37°C [1]: maximum intensity (I, )
[8], light sum (S5) for a given time period (2 min)
[5], ratio of I _ to the time, during which CL in-
tensity decreases 2-fold (7) [7], and the tangent of
the descending segment of the kinetic curve (tgo).

Chemiluminescence was measured in a PKhL-
01 device equipped with a FEU 84-3 photomulti-
plying unit and calibrated in absolute units quantum/
secX4n. Kinetic curves were recorded and processed
with an AkhLG-2-01 analyzer using specially de-
signed software. Serum concentration of vitamin E
was determined as described elsewhere [10].

Vitamin E concentration and CL parameters
were measured randomly. In each experiment, the
mean of three determinations was calculated. Cor-
relations were calculated by approximation using the
least squares method.

RESULTS

The kinetics of serum CL recorded in the presence
of hydrogen peroxide agrees with the literature data
[5,8]. The fast flash of CL reaches the maximum that
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Fig. 1. Kinetics of serum chemiluminescence in the presence of hydrogen peroxide (a) and in semilogarithmic plots (b). 7) Serum
concentration of a-tocopherol is 0.75 mg/dl, 2) 1.31 mg/di; a) ordinate: chemijuminescence intensity (I); abscissa: time after the addition of
hydrogen peroxide, sec.

is followed by a decline and a plateau (Fig. 1, a).
The kinetics is nearly linear in semilogarithmic plots,
as shown in [1]. The curves in Fig. 1, b are char-
acterized by linear dependence with the correlation
coefficients (#) equal to 0.9209 and 0.9192. As the
blood content of vitamin E increased, all CL para-
meters decreased (Table 1). Bearing in mind that CL
is proportional to the concentration of peroxide lipid
radicals (ROO") [1,9], which reflects the intensity of
lipid FRO, and that vitamin E is the major fat-

soluble serum antioxidant {11], it can be suggested
that vitamin E modifies the CL parameters. Anti-
oxidant activity of similar concentrations of vitamin
E was demonstrated in vifro by other researchers [2].

It should be noted that hydroquinone, a syn-
thetic AO, also reduces FRO of serum lipids. At a
concentration of 4X10~% mol/liter hydroquinone
lowered tgo from 2.90+0.46 to 0.99£0.06 (p<0.01)
and I from (1.17£0.06)*107 to (0.99%0.03)x107

max

quantum/secx4n (p<0.05).

TABLE 1. Correlation between Serum Chemiluminescence and Serum Content of Vitamin E (Coefficients of Equation y=(Ata)—
(Bxb)x[vitamin E] and Correlation Coefficients)

Serum c_oncentration tga L1077, Tx105, §x10-9,

of vitamin E, mg/di quantum/sec X4z quantum/sec?X4zn quantum/4n
0.75 8.93 2.68 14.74 1.93
0.89 7.19 2.36 9.69 1.79
1.01 6.35 1.89 5.01 1.69
1.03 5.49 1.95 4.67 1.69
1.11 4.72 1.85 4.00 1.70
1.11 4.67 1.87 4.79 1.92
1.16 5.08 2.13 8.46 1.58
1.22 4.89 1.69 5.14 1.67
1.24 4.62 1.34 2.44 1.32
1.29 3.93 1.26 3.66 1.09
1.31 3.84 1.16 2.06 1.36
1.39 2.78 1.42 2.01 1.45
A 1.49x10° 4.35%107 2.49%x10° 2.77%x10°
a 1.80%10% 8.06x10° 8.44x10° 7.10x108
B 8.60x105 12.27x107 1.72x10°8 1.04%10°
b 1.59%x10% 7.08x108 7.41x105 6.23x10°®
r 0.9671 0.9139 0.8530 0.7594




A. I Kuz'menko, E. P. Klimenko, and G. V. Donchenko

We have established a linear relationship be-
tween CL parameters and serum content of vitamin
E which is described by the following equation y=
(A+a)+(Bxb)x[vitamin E] and calculated the con-
fidence intervals (@ and b) for 4 and B coefficients
at a 95% significance level. The equations charac-
terize the kinetic parameters of CL as a function of
the vitamin E concentration in serum. Using these
equations, we have calculated the CL parameters for
the normal vitamin E content (1.04%0.06 mg/dl [6]):
tg=6.30+0.21 and I__=(2.08£0.10)%107 quantum/
secX4n; T=(7.70£1.03)X10° quantum/sec**4n, S=
(1.73£0.09)x10° quantum/4n.

The correlation coefficients are summarized in
Table 1. It should be noted that they are rather high
for tga. and I . The effect of tocopherol on CL
kinetics was not observed in experiments employing
another system of lipid FRO induction [4]. However,
these researchers have mentioned that the effect of
o-tocopherol can be observed in other systems of
lipid FRO induction, since this compound has both
antioxidant and antiradical activities [2]. This is
consistent with our results obtained in the study of
lipid FRO in peptic and duodenal ulcera and ac-
companying diseases [6]. In the present study we
investigated FRO of lipids using four CL parameters
and observed stronger correlation that in a previous
study [6].

Thus, we have demonstrated for the first time a
strong correlation between kinetic parameters of CL
and serum content of vitamin E in healthy subjects.
These results indicate that our model system is sen-
sitive to serum content of vitamin E and adequately
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characterizes free-radical oxidation of lipids.
Recently, the incidence of diseases associated with
lipid FRO has increased, and there are no correct
clinical methods for the control of lipid FRO. Since
the determination of blood vitamin E content is a
laborious procedure requiring considerable blood
volumes, the CL. method can be employed in clinical
practice for predicting the vitamin E content in
blood serum.
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