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101-a nmigcymkoBa HaykoBa KoHdepeHLis npodecopCbko-BNKNaaaLbkoro nepcoHany
BYKOBMHCBKOIO AEPXABHOIO MEAMYHOIO YHIBEPCUTETY

four independent experiments. Significant differences between groups were evaluated by using
Wilcoxon test with p< 0.05.

Ceruloplasmin concentration in blood plasma of rats with alloxane diabetes was found to be
lower than in the control group of animals for 7 and 14 days by 38 % and 29% respectively.
Therefore, the level detected in the experiment may be due to the depletion of the antioxidant
protective system. As a result, evoked oxidative stress breaks the pro- and antioxidant balance.

The introduction of melatonin during 7 days contributed to the increase of ceruloplasmin
concentration on 20 % compared with alloxan diabetic rats. In addition, the administration of
melatonin during 14 days contributed to the normalization ceruloplasmin concentration (higher on
20% compared with untreated animals).

The obtained results evidence the effectiveness of the use of melatonin for the correction of
the antioxidant defense systemn in experimental diabetes mellitus. The antidiabetic melatonin
function is implemented at the cellular and systemic levels. An important aspect of the cellular
effect of melatonin is its effect on the process of lipid peroxidation and the level of free radicals that
increase in diabetes mellitus. Antioxidant effect of melatonin is likely related to the ability to
intercept free radicals due to the presence of indole ring in its composition. There are certain data
available that melatonin may directly effect on genes expression responsible for the synthesis of
antioxidant enzymes.

Alloxane diabetes was found to reduce concentration of ceruloplasmin in the blood. In
conditions of alloxane diabetes and the introduction of exogenous melatonin in rats with alloxane
diabetes in the dose of 10 mg / kg daily for 7 and especially 14 days, it caused a pronounced
antioxidant effect, normalizing ceruloplasmin concentration, an enzyme of antioxidant protection in
the blood of alloxane diabetic rats.
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The processes occurring within the diffusion part of electrical double layer (EDL) can make
a significant influence on the electrode reactions in the low ionic strength systems. The classical
model of the concentration polarization processes simulation is based on the Levich’s equation of
convective diffusion, which considers only the convection and diffusion parts of the electroactive
components transfer within the diffusion layer while the migration flux remains neglected. This
approach can derive a systematic error in the surface-inactive electrolyte systems with low ionic
strength because the background electrolyte concentration is insufficient to ensure smallness of the
electroactive components migration flux. Let's study this question.

The experimental results have been used to find the kinetic parameters of persulfate ion
reduction on the tin RDE under the stationary voltammetry. The linear regression equations were
found by the Gui-Chapman-Stern-Grem (GCSG) EDL theory, Frumkin's slow discharge/ionization
theory while the mass-transfer equations with respect to the boundary conditions and
electroneutrality condition were used to calculate the electroactive ions concentrations in the near-
electrode layer. A solution for the mass transfer equation without consideration of the migration
flux can be found analytically. Concentration profile for the electroactive ions with consideration of
the migration flux was calculated by numerical methods.

From Fig. it is seen that the differences in the obtained results increase with decreasing ionic
strength of the solution.

A comparison between dispersions of the two approaches by Fisher’s method proves that a
difference between them is statistically insignificant. Therefore, both approaches show same
reproducibility. However, a difference derived from the modified Student’s test of the kinetic
parameters found by both approaches is statistically significant. This means that the systematic error
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