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Restraint as neuroendocrine stress leads to the elevation of stress hormones 
and increased metabolic rate, which is accompanied by oxidative damage, 
antioxidant disorders and disruption in cellular redox state. Glutathione is 
crucial for neuroprotection in brain under stressful conditions since directly 
reacts with reactive oxygen metabolites and electrophilic intermediates, 
maintains intracellular redox homeostasis [1]. Therefore compounds modu-
lating GSH biosynthesis such as GSH precursor N- Acetylcysteine (NAC) 
can play more significant role in providing of oxidative insult protection. 
However, mechanisms of NAC positive effect were examined insufficient-
ly. NAC influence on intensity of oxidative processes and glutathione sys-
tem state of rat brain under restraint exposure was studied. Wistar rats were 
divided into groups: 1- served as control; 2- animals, which were exposed 
to restraint for 6h; 3- rats, which were exposed to restraint and received 
NAC. NAC (100mg/kg) was administered i.p.once per day for 1week prior 
to restraint exposure. The restraint was performed using plastic rodent re-
strainer that allowed limiting rat movement. In brain homogenates the con-
tents of secondary products of lipid peroxidation (LPO) were determined. 
To assess the state of glutathione pool, an amount of oxidized (GSSG) and 
reduced (GSH) glutathione, as well as activity of GSH-dependent and 
NADP+ -generating enzymes were measured. Protein expression of GSH-
related enzymes was evaluated by Western blot analysis. We found that 6h 
restraint caused intensification of LPO, significant reduction of GSH con-
tent and GSH-related enzymes that denoted disorders in GSH biosynthesis, 
absence of adequate antioxidative defense in rat brain after restraint expo-
sure. Our results indicated that prophylactic NAC administration weakened 
oxidative processes. Thus, we registered a decrease in content of secondary 
products of LPO and GSSG, an increase in ratio GSH/GSSG in comparison 
with restraint group. Pretreatment with NAC diminished stress-induced 
overactivation of MnSOD to control level. Gradual recovery of glutathione 
pool was promoted by increase in activity of glutathione reductase and 
NADP+ -isocitrate dehydrogenase that confirm enhancement of NADPH 
level, required for regeneration of GSH from oxidized glutathione. In-
creased activity and protein expression of glutathione peroxidase and γ-
glutamylcysteinyl ligase indicated both increase of antiperoxide protection 
and inductions of GSH recycle. Neuroprotective actions of NAC under re-
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straint stress were also confirmed by significant decrease in corticosterone 
concentration, which was important indicator of stress state. Thus, NAC 
administration restored restraint-induced depleted antioxidant glutathione 
pool and free radical scavenging enzyme system in brain. Since glutathione 
is major antioxidant in brain, modulation of its biosynthesis by NAC 
through upregulating key enzyme for glutathione biosynthesis γ-
glutamylcysteinyl ligase, recovery of GSH recycle and as consequence cel-
lular redox state could be mechanisms that protect neuronal cells under ox-
idative stress conditions. 
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Лекарственные поражения печени представляют серьёзную клиниче-
скую проблему и являются одной из основных причин отзыва лекар-
ственных средств с рынка. В большинстве случаев гепатотоксичность 
обусловлена биоактивацией лекарственных средств путём их окисли-
тельного метаболизма в печени, приводящего к образованию высоко-
активных метаболитов, способных ковалентно модифицировать био-
логические макромолекулы с образованием стабильных аддуктов.  
Перспективным и развивающимся методом неферментативного моде-
лирования окислительного метаболизма ксенобиотиков in vitro явля-
ется фотокаталитическое окисление (ФКО) с использованием УФ-
облучения в присутствие TiO2 (УФ/TiO2). 
Нами было сделано предположение, что УФ/TiO2-ФКО и последую-
щее получение аддуктов могут быть проведены непосредственно на 
МАЛДИ-мишени. Целью настоящей работы была разработка подхода, 
позволяющего последовательно осуществлять обе процедуры на TiO2-
модифицированной МАЛДИ-мишени, с дальнейшим масс-
спектрометрическим анализом.  


