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aHTUOKCMAAHTHOM aKTUBHOCTLIO. OKUCneHne anbbymuHa oTpaxaeT oBUiNi YPOBEHb OK-
CMAATUBHOIO CTPECCA U MOXKET PacCMaTpUBATLCS Kak OAUH W3 ero nokasaTenei B HopMe
1 natonorin. Takum o6pasom, paspaboTaHHas Hamv annapaTypa U MeToAbl aKTUBUPO-
BaAHHOM XeMUMIOMUHECLIEHLMM MOTYT BbITb YCMELIHO UCNOMb30BaHb! ANA KOHTPOMA YPOB-
HA 1 MEXaHW3Ma Pa3BUTUS OKCUAATUBHOIO CTPECCa Y YerioBeKa U KUBOTHBIX.
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SUMMARY:

By measuring luminol-dependent CL, the kinetics of reactive oxygen species
formation was investigated during the development and treatment of some inflammatory
diseases including acute burn disease.

Oxidative stress is a result of increased free radical formation associated with de-
creased antioxidant defense in the living body or its parts. To investigate free radical
mediated reactions, we have elaborated a method of monitoring the chemilumines-
cence (CL) kinetic in the presence of specific CL enhancers, luminol and lucigenin,
or CL sensitizers, such as coumarin C-525 and its analogs. Special instruments were
developed along with software for these investigations. By using these methods, new
date on the mechanisms of the reactions of radical formation have boon studied as
well as the role of the radicals in apoptosis initiation and pathogenesis of human dis-
eases, including atherosclerosis and neurodegenerative diseases.

By measuring luminol-dependent CL, the kinetics of reactive oxygen species for-
mation was investigated during the development and treatment of some inflammatory
diseases including acute burn disease. If was found that inflammation is accompanied
by the leukocyte priming; on the other head, the priming, produced by endogenous
porphyrin-induced lipid peroxidation, is the major cause of therapeutic action of low-
power laser and strong LED light. The local illumination brings about the generalized
systemic effect due to the irradiated leukocytes flow throughout the whole body.

Mitochondria are another source of free radicals in most cells of our organism. In
order to investigate the superoxide radical production in tissue slices or biopsy mate-
rial, a method of the lucigenin-dependent CL measurement of aerated samples at a
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certain temperature was developed. The role of free radici.al formafion by mitochondria
in Parkinson disease development was investigated by this technique.
Lipid radicals are known to be the major cytotoxines, of which the appearance gives
rise to membrane damage and loss of mitochondrial bioenergetics functions. One im-
portant consequence of lipid peroxidation is the efflux of cytochrome from mitochon-
dria and apoptosis initiation. The recent data showed that the complex of cytochrome
¢ with a mitochondrial phospholipid cardiolipin is a major catalyst of lipid peroxidation.
The complex (Cyt-CL) represents a nanosphere formed by the cytochrome ¢ molecule
covered with the monolayer of cardiolipin. The protein conformation is changed so
making the electron carrier a rather potent enzyme showing peroxidase and lipoxygen-
ase activity. Both activities are inhibited by antioxidants and NO, with intensive visible
light (laser or LED) reactivating the enzymatic activity in the latter case. The molecular
mechanisms of the peroxidase cycle of Cyt-CL and the rates of particular reactions
were investigated recently in our laboratory by measuring the chemiluminescence time
course in the presence of luminol or coumarin C-525 in combination with computer
simulation of the reaction kinetics.
We have created a complex of CL methods for measurement of antioxidant activity
of individual substrates as well as total antioxidant potential (TRAP) of biochemical
objects such as blood serum, plant extracts etc. Among them, a new method of deter-
mination of superoxide dismutase and SOD-mimetic activities was proposed. It was
found that aromatic amino acids and human serum albumin form, under action of free
radicals, some oxidation products exhibiting antioxidant properties. The degree of the
albumin oxidation was shown to reflect the level and may be considered as an index of
oxidative stress in health and disease.

So we may summarize that the instruments created and the methods of enhanced
chemiluminescence developed can be successfully used for monitoring the level

and disclosing the mechanisms of oxidative stress development in humans and
animals.

Topda SRR

IR - WE et AP AT ORI A0




