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Abstract 
Our recent investigations have revealed the significant role of alteration in anti- and prooxidant 

balance, changes in the spectrum and level of membrane phospholipids in tissues in acoustic stress 
conditions (noise action) with oxidative stress development and efficiency of applying antioxidants 
of different origin and nature as a preventive measure. 

Nowadays, the close attention is given to the phosphoinositides (PIs), which support both a struc-
tural and signaling role. Therefore, it is of great importance to learn more about the changes in the 
content of membrane PI in conditions of acoustic stress, as well as dependence on LPO intensity.

The aim of the current study was to investigate the effects of newly synthesized α2-adrenoblocker 
Beditin on the intensity of lipid peroxidation processes in brain mitochondria and blood of white rats 
, the content of representatives of PI in brain mitochondrial membranes under the acoustic stress 
conditions and preliminarily injection of Beditin. 

Investigations were performed in white inbred male rats weighing 150-200 g and kept on a gen-g and kept on a gen-g
eral feeding ration in vivarium. The animals underwent noise influence during 2 hours (hrs) at 91 
dBA with energy maximum in the region of average and high frequency. Beditin was administered at 
dose levels of 2.0 mg/kg and 20 mg/kg and 20 mg/kg mg/kg. The intensity of lipid peroxidation in white rats brain mito-
chondria (BMs) and erythrocyte membranes (EMs), concentration of α-tocopherol (α-T), total per-
oxidizing activity (TPA) and the level of malone dialdehyde (MDA)  in blood plasma, as well as the 
fraction PI in BM were studied. 

The intensification of lipid peroxidation processes in both BM and blood (EM and plasma) and a 
decrease in the content of all the fractions of PI of BM under the acoustic stress conditions were 
registered. Beditin application at the initial dose of 20 mg/kg led to the pronounced changes, which mg/kg led to the pronounced changes, which mg/kg
testified to infringements in anti-prooxidant status of studied tissues, structures of biomembranes. 
Beditin in dose 2.0 mg/kg had no significant influence on studied parameters by itself, being admin-
istered to intact animals, nevertheless in mentioned dosage it prevents developing of changes in 
lipid peroxidation intensity, the α-T content and revealed some regulatory effect on the BM PI con-
tent, especially in case of PI(3,4,5)P3 under conditions of acute acoustic stress.
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INTRODUCTION
The problem of acoustic stress is very actual in 

modern life due to drastic increase of noise level 
in the environment because of transport, technical 

equipment, household devices noise factor at 
working places, etc. The noise produced is affect-
ing people at various levels, causing high level of 
morbidity, especially in hypertonic disease and 
atherosclerosis. Our recent investigations have re-
vealed the significant role of alteration in anti- and 
prooxidant balance in tissues under acoustic stress 
conditions [Melkonyan M., Melkonyan M., Melkonyan M 1988; Hunanyan L., et 
al., 2010 a;b]. Oxidative stress is the condition 
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that occurs when the steady-state balance of pro-
oxidants to antioxidants is shifted in the direction 
of the former, creating the potential for organic 
damage. According to modern images the oxida-
tive stress (OS) is a non-specific though certain 
component of pathogenesis at numerous patho-
logic states of an organism. Organisms are con-
stantly exposed to many different forms of reac-
tive oxygen species (ROSs), which damage pro-
teins, nucleic acids, and lipids, leading to loss of 
biological functions. The possibility that reactive 
oxygen-mediated protein damage contributes to 
the aging processes is supported by results of 
many studies showing that aging is associated 
with the accumulation of such protein damage 
[Stadtman E., 2004]. It is known that metal-in-
duced generation of ROS results in an attack not 
only towards DNA, but also to other cellular com-
ponents involving polyunsaturated fatty acid resi-
dues of phospholipids, which are extremely sensi-
tive to oxidation. Once formed, peroxyl radicals 
(ROO•) can be rearranged via a cyclisation reac-
tion to endoperoxides (precursors of malone dial-
dehyde) with malone dialdehyde (MDA) being 
the final product of peroxidation process. MDA is 
mutagenic in bacterial and mammalian cells and 
carcinogenic in rats [Burlakova E., Khrapova N., 
1985; Skwarek L. and Boulianne G., 2009].

Nowadays ROSs are well recognized for a dual 
role as both deleterious and beneficial species, 
since they can be either harmful or beneficial to 
living systems. ROSs are normally generated by 
tightly regulated enzymes. Overproduction of 
ROSs (arising either from mitochondrial electron 
transport chain or excessive stimulation of 
NAD(P)H) results in the oxidative stress [Kovacic 
P. et al., 2005; Valko M. et.al., 2006]. This occurs 
in biological systems when there is an overpro-
duction of ROSs on the one hand and a deficiency 
of enzymatic and non-enzymatic antioxidants on 
the other hand. In other words, oxidative stress re-
sults from the metabolic reactions that use oxygen 
and represents a disturbance in the equilibrium 
status of prooxidant/antioxidant reactions in living
organisms.

 Beneficial effects of ROSs occur at low/mod-
erate concentrations and involve physiological 
roles in cellular responses to anoxia, as for exam-

ple in defence against infectious agents and in the 
function of a number of cellular signalling sys-
tems. The induction of a mitogenic response is an-
other beneficial example of ROSs at low/moder-
ate concentrations [Kovacic P. and Jacintho J. D., 
2001]. The dual, “twofaced”, character of ROSs is 
clearly substantiated. For example, a growing 
body of evidence shows that ROSs within cells act 
as secondary messengers in intracellular signal-
ling cascades, which induce and maintain the on-
cogenic phenotype of cancer cells, however, ROSs 
can also induce cellular senescence and apoptosis 
and can therefore function as anti-tumorigenic 
species [Dubinina Е., 2006; Valko M., et al., 2007].

The delicate balance between beneficial and 
harmful effects of free radicals is a very important 
aspect of living organisms.

Having close relation to the structural organi-
zation and functional metabolic peculiarities of 
the surfaces for cell and subcellular formations di-
vision, the state of separate phospholipids (PLs) 
fractions in normally functioning biological sys-
tems is characterized by status of phylogenetically 
strongly programmed constancy [Hanahan D., 
1997] supplying on the whole the physiological 
level of the cell vital activity. In this respect the 
main issue for membrane PLs is based on their 
maintaining the necessary level of either viscosity, 
liquidity, fluidity of biological membranes formed 
due to the complex variety of PL\PL ratio, forma-
tion of numerous complexes creating unique char-
acter for lipids surrounding membrane proteins, 
necessary level of hydrophobicity for the given 
biological system as an element for its functional 
activity regulation. It concerns more certainly the 
membrane-bound, lipid-dependent  enzymes cata-
lyzing reactions of transmembrane transfer of 
substances, transduction of outer signal, as well as 
the constant maintaining of physiological level 
for ligand – receptor interrelations, and normal 
stereotype of cell functioning on the whole [Gar-
docki M. et. al., 2005]. The functional activity of 
PLs, as regulators of microenvironment for mem-
brane proteins, receptory proteins, and numerous 
membrane-bound lipid-dependent enzymes, is in 
a close dependence on the qualitative contents of 
their fatty acids (FAs) spectrum and on percent ra-
tio of saturated and unsaturated representatives of 
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these compounds. Free-radical attack by reactive 
oxygen species is associated with intensification 
of lipid peroxidation (LP) that influences the spec-
trum and level of membrane PLs and conforma-
tional transitions in membrane proteins resulting 
in direct chemical modification of membrane-
bound proteins, including enzymes and receptors 
via changes in their lipid microenvironment [Vlad-
imirov Y., Archakov A., 1972]. Our recent investi-
gations had also revealed the significant changes 
in the spectrum and level of membrane phospho-
lipids and their fatty acid composition in different 
tissues, which were accompanied with the chang-
es in LPO, development of disbalance in pro-anti-
oxidative state under the acoustic stress conditions.

Nowadays, a close attention is given to the 
phosphoinositides (PIs), which have both a struc-
tural and signaling role via their recruitment of 
proteins that contain phosphoinositide-binding 
domains. The special role of PIs, and at the same 
time their impaired metabolism associated with 
disorders such as cancer, cardiovascular disease 
and immune dysfunction [Rusten T., Stenmark H., 
2006], in pathogenesis of which significant role 
belongs to the OS, are the evidence of connection 
between mentioned processes, PIs and their meta-
bolic enzymes. PIs also have a role of precursors 
of several types of second messengers for certain 
intracellular signaling pathways.

It is now well appreciated that derivatives of 
phosphatidylinositol are key regulators of many 
cellular processes in eukaryotes [Michell R., 
2008]. PIs located on the cytoplasmic surface of 
cellular membranes are of particular interest. 
Therefore, it is of great importance to learn more 
about the metabolic changes in the content of PIs 
of membranes under the conditions of acoustic 
stress, as well as to study their dependence on 
LPO intensity.

Another significant problem is to elaborate 
preventive measures against hazardous effects of 
exposure to noise. There are two main ways of 
protecting people from the destroying effect of 
noise: mechanical and biological, which is based 
on the biochemical mechanisms of acoustic stress 
development. In accordance with this latter high 
efficiency of using antioxidants of different origin 

and nature as preventive measures was shown 
[Melkonyan M., 1988; Melkonyan M., Melik-
Agaeva E., 1993]. Nevertheless, we continue the 
study on compounds, which can be used under 
conditions of acoustic stress, due to the preventive 
influence exerted particularly to the LPO pro-
cesses activated upon similar conditions. Taking 
into account the vasodilatative, antihypoxic, anti-
aggregative, antistressor, antidote, radioprotective 
effects of Beditin  (derivative of 1,4-benzodiox-
ane), which are strictly connected with the free 
radical oxidation processes, Beditin was chosen 
as an object for research [Martirosyan O., 1990]. 
The mechanism of its action is connected with 
changes of the reactions   mediated by vascular
α2-adrenoreceptors,   the transfer of calcium in a 
cells and the metabolism of arachidonic acid 
[Shirinyan E. et al., 2004]. In particular, it is
established that Beditin, depending on concen-
tration, considerably suppresses biosynthesis of 
some products of lipoxigenase mediated trans-
formations, not influencing the cyclooxygenase. 
Beditin also shows   strongly pronounced calcium 
antagonistic properties [Panosyan A. et al., 1989; 
Grigoryan G. et al.,1991]. The high efficiency of 
Beditin blocking action on α2-adrenoreceptors
was also revealed in the carried out research. Thus, 
unlike well-known α2-adrenoblocker idazoxan, 
Beditin, does not influence central α2 - and vas-
cular α1- adrenoreceptors specifying its precise 
selective α2-adrenoblocker action at the vascular 
level [Shirinyan E., 1998].

The aim of the current study was to investigate 
the effects of  the effects of  the effects of α2−adrenoblocker Beditin synthe-
sized at the  Institute of Fine Organic Chemistry 
NAS RA, on the intensity of the LPO in white rats 
brain mitochondria and blood, to determine the
content of PI representatives in brain mitochon-
drial membranes in the acoustic stress conditions. 
Taking into account that malone dialdehyde 
(MDA) is one of the important markers of LPO 
and determination of MDA levels is the most prac-
tical and confident method usually used for de-
tecting and screening OS and might serve as a 
marker of treatment prognosis and success, we de-
cided to study the content of MDA in mentioned 
samples.
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MATERIAL AND METHODS
Investigations were performed in white inbred 

male rats weighing 150-200 g and kept on a gen-g and kept on a gen-g
eral feeding ration in vivarium. The animals were 
divided into 6 groups: rats of the 1st group served 
as a control, rats of the 2nd, 4th and 6th groups 
underwent noise influence (91 dBA) with maxi-
mal energy in the region of average and high
frequency. The animals of the 3rd-6th groups were 
intraperitoneally injected Beditin 1 hour prior to 
the experiment. Beditin was administered at doses 
2.0 mg/kg (5th and 6th groups) and 20 mg/kg (3rd 
and 4th groups). So, the 4th and 6th groups under-
went combined action of noise and Beditin. Prepa-
ration of brain mitochondria (BM) [Prokhorova 
M., 1982] and erythrocyte membranes (EM) [Lim-
ber G. et. al., 1970] were performed by differen-] were performed by differen-] were performed by dif
tial centrifugation method; the concentration of 
protein was determined by D. Lowry [Lowry D. et 
al., 1951]. We studied the intensity of ascorbate-
dependent LPO in white rats BM and EM, con-
centration of α-tocopherol (α−T) [Duggan D., 
1954] and the level of malone dialdehyde (MDA) 
in blood plasma [Yoshioka T. et. al., 1979] in all 
experimental groups. The activity of lipid peroxi-
dation was demonstrated by the output of MDA, 
which together with thiobarbituric acid results in 
colour reaction. Its intensity has been registered 
spectrophotometrically (SF-4A) at the wavelength 
535 nm [Vladimirov Yu., Archakov A , 1972].The 
level of MDA was expressed in nM of MDA per nM of MDA per nM
mg of protein. Total peroxidizing activity (TPA) 
was determined by A. Pokrovskij [Pokrovskij A.,
1969]. PIs were obtained by the selective acidic 
extraction by L. Bergelson [Bergelson L. et. al., 
1981]. The residues on the filter paper after ex-
traction of phospholipids (PL) were used for phos-
phatidylinositols extraction procedures. The pre-
cipitates were washed with mixture of chloro-
form–methanol–concentrated НСl (2:1:0.01). Af-
ter repeatedly shaking during 37 min incubation at 
room temperature, the mixture was centrifuged at 
4000 g x 5g x 5g  min. Extraction was repeated twice in 
the same manner. After the third centrifugation,  
supernatants from the three extractions were com-
bined. The total extract was washed in a stepwise 
mode: first with 1N HCl, then with the mixture of 
chloroform – methanol - 1N HCl (3:48:47) and 

finally with chloroform – methanol – 0.01 N HCl 
(3:48:47). After each step, the mixture was centrifuged 
at 4000 g x 5  g x 5  g min and the upper layer of superna-
tants was removed. The resulting acidic extracts 
were treated with methanol until transparency of 
solution and pH was brought up to 4.9 with 
NH4OH. PI extracts were analyzed using mi-
crothin-layer chromatography on silica gel-im-
pregnated plates (sorbent layer thickness = 5-7 
microns) and saturated with sodium oxalate. 
Before using, the plates were activated by incu-
bation at 110°C for 15 min. PI extracts were re-
solved with a mixture containing chloroform – 
methanol – 4N NH4OH at the ratio 9:7:2 [Bergel-
son L. et al., 1981].  

The research was approved by the Institutional 
Committee on Bioethics and corresponds to the prin-
ciples of the Manual on care and use of the labora-
tory animals published by US NIH (No. 85-23, 
revised in 1985).

The results were processed by Student’s meth-
od and SPSS 12.0 program.

RESULTS
Changes of MDA concentration testify to in-

tensification of ascorbate-dependent LPO in both 
BMs and EMs under conditions of the acoustic 
stress (AS), which corresponds to the previously 
reported (Table 1) [Melkonyan M., 1988]. 

According to the previously used and reported 
dose levels of Beditin, studies were done in two 
series. The dose of 20 mg/kg was considered the mg/kg was considered the mg/kg
most effective preventive measure at several 
pathologic states [Shirinyan E., 1998]. Therefore, 
in the first series of our experiments the effect of 
20 mg/kg Beditin intraperitoneal administration mg/kg Beditin intraperitoneal administration mg/kg
on the studied parameters was investigated in in-
tact animals and animals exposed to noise.

In both groups Beditin administration led to an 
increase of the ascorbate-dependent LPO intensity 
in both BMs and EMs, so the level of MDA in 
samples increased. The concentration of α-T in 
EMs and plasma in animals of these groups de-
creased. The intensity of changes was more ex-
pressed in the EMs, where combined action of Be-
ditin and noise led to the tremendous decrease of 
α-Τ content. Data obtained from the investigation 
of plasma TPA demonstrated significant increase 
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Table 1. 
Changes in the intensity of ascorbate-dependent lipid peroxidation in BM and EM, α-T content in EM and 

plasma, TPA in plasma under conditions of acoustic stress, administration of 2.0 mg/kg and 20 mg/kg and 20 mg/kg mg/kg Beditin mg/kg Beditin mg/kg
and their combination

Sample
MDA (nM/mg protein)nM/mg protein)nM/mg α - tocopherol (μ - tocopherol (μ - tocopherol ( g) TPA

(λ=600 nm)BM EM EM Plasma

Group 1 Control 40.9± 0.3
p<0.001

11.11 ± 0.07
p<0.05

3.7 ± 0.08 
p <0.001

2. 9 ± 0.1
p <0.05

0.22 ± 0.01 
p <0.001

Group 2 Noise action 56.0 ± 0.5 p
<0.001

12.6 ± 0.2 
p <0.001

1.75 ± 0.06 
p <0.001

1.45 ± 0.09 
p <0.001

0.39 ± 0.03 
p <0.001

Group 3 Beditin (20.0 mg/kg) 54.3 ± 0.5 
p <0.001 

17.6 ± 0.16 
p<0.001

1.65 ± 0.07 p
<0.001

1.65 ± 0.09 p
<0.001

0.35 ± 0.05
p >0.05 

Group 4 Beditin (20.0 mg/kg) + 
Noise action

56.8 ± 0.6 
p <0.001
p 1>0.05

14.5 ± 0.1 
p <0.001
p1<0.01

0.1 ± 0.02
p<0.001
p1<0.001

1.3 ± 0.03 
p<0.02

 p 1>0.05

0.42 ± 0.02
p>0.05 

p 1>0.05

Group 5 Beditin (2.0 mg/kg) 38.6  ± 0.4
p<0.001

8.3  ± 0.2
p<0.001

3.65  ± 0.12 
p<0.001

2.5  ± 0.1 
p<0.05

0.35  ± 0.05 
p<0.05

Group 6 Beditin (2.0 mg/kg)
+ Noise action

41.3 ± 0.3 
p>0.05

p1<0.001

11.3  ± 0.9 
p<0.05

p 1>0.05

2.8  ± 0.1 
p<0.05
p1<0.02

2.3  ± 0.1 
p>0.05

p 1>0.05

0.32  ± 0.05
p>0.05 

p 1>0.05
Note: p – compared with control;   p1- compared with noise

in its level, as a side effect of the membrane sta-
bility decrease, which might be a result of LPO 
intensification and phospholipases activation. Ac-
cording to data received, it was concluded that ap-
plication of Beditin at the initial dose of 20 mg/kg 
led to development of changes in anti-prooxidant 
status of studied tissues, to the structural and 
functional disorders, and Beditin was not efficient 
as a regulator of OS. 

Taking into account the results of the investi-
gation and considering possible dose dependence, 
in the second series of experiments 2.0 mg/kg Be-mg/kg Be-mg/kg
ditin was used. The effect of 2.0 mg/kg dose was mg/kg dose was mg/kg
investigated because the maximum α2-blocking 
and vasodilating effect of Beditin was shown at 
doses of 2-5 mg/kg (mg/kg (mg/kg i/p and i/v). At the same doses 
one of its basic metabolic effects is the blockade 
of  stress-mediated increased trans-membrane 
transfer of Са2+ ions into the intracellular struc-
tures surpassing in its blocking action the effects 
of a classical Са2+ antagonist Verapamil [Ghu-
kasyan T. et al., 2005]. Participation of the sec-
ondary messengers, in particular inositol-triphos-
phates in the processes of regulation of Са2 + ions 
transfer and close spatial link of α2-adrenorecep-

tors and calcium channels was also considered 
[Hideaki K. et al., 1997].

The intensity of peroxidation processes as well 
as the level of α-T in EM and plasma under condi-
tions of Beditin administration and in the group 
with combined Beditin administration and noise 
action slightly decreased (unverified changes) 
(Table 1). According to the data received, 2.0 mg/
kg Beditin had no significant influence by itself, kg Beditin had no significant influence by itself, kg
being administered to intact animals; neverthe-
less, at the mentioned dosage it prevented devel-
oping changes both in intensity of lipid peroxida-
tion and in α-T content under conditions of the 
acute acoustic stress. 

In our previous investigations significant qual-
itative and quantitative changes in the phospholipids-
glycerols content of biomembranes of cells from dif-
ferent tissues were shown to correlate with changes
in anti-prooxidant system representatives; partic-
ularly it was shown that LPO increase was accom-
panied with the increase of lysophosphatidylcho-
lines, markers of membranes disorders. This latter 
was an evidence of phospholipase A2 activation 
under acoustic stress conditions, being a common 
effect for OS as well [Melkonyan M., 1988]. 
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Table 2. 
Changes in phosphoinositides (PIs) fraction under conditions 

of acoustic stress and administration of Beditin 

Sample PI (3)P PI(3,5)P2 PI(3,4,5)P3

Control 198.4 ±6.0 70.5 ±5.2 48.2 ±4.8

Noise 153.0 ± 21.6
p>0.05

26.4 ± 3.3
p<0.001

20.0 ±0.7
p<0.001

Beditin (2.0 mg/kg) 208 ±23
p>0.05

66.9 ±4.2
p>0.05

43.0 ±1.0
p>0.05

Beditin and Noise action and Noise action and
132 ±12
p<0.001
p1<0.001

40.1 ±4.8
p<0.01

p1<0.001

41.8 ±2.1
p>0.05

p1<0.001
Note: p – compared with control;   p1- compared with noise

Figure. Changes in the fraction of phosphoinositides (PIs) under conditions of acoustic stress and administration of Beditin 

Taking into account the importance of Inositol 
phospholipids in metabolic pathways, their con-
tent in BM was studied under the same conditions 
of an experiment. The study on qualitative and 
quantitative changes in the fraction of phos-
phoinositides (PIs) upon the acoustic stress testi-
fied to the decrease in content of all the fractions; 
this latter was significant for PI(3,5)P2 and 
PI(3,4,5)P3,  and insignificant for PI(3)P1. 

Administration of 2.0 mg/kg Beditin to intact mg/kg Beditin to intact mg/kg
animals did not cause any significant changes in 
the content of PIs. Nevertheless, preliminary ad-
ministration of Beditin before noise action exerted 

the regulatory effect on the content of all the rep-
resentatives, more expressed in the content of 
PI(3,4,5)P2( Figure). 

DISCUSSION
Data obtained are evidence of structural changes

in lipid phase of mitochondrial membrane that 
might  be the result of various processes, among 
which changes in activity of enzymes involved in  
metabolism of PIs [Kuksis A., 2003] are especially
important. Inositol phospholipids represent a mi-
nor fraction of membrane phospholipids; yet they 
play important regulatory functions in signaling 
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pathways and membrane traffic. The phosphory-
lated inositol ring can act either as a precursor for 
soluble intracellular messengers or as a binding 
site for cytosolic or membrane proteins. Hence, 
phosphorylation-dephosphorylation of phos-
phoinositides represents a mechanism for regula-
tion of recruitment to the membrane of coat pro-
teins, cytoskeletal scaffolds, or signaling com-
plexes and for the regulation of membrane pro-
teins. It is well-known that metabolism of cells is 
regulated by numerous systems, among which PIs 
[Di Paolo G. and De Camilli P., 2006] have their 
own, very important role. The bulk of inositol lip-
ids reside in cell membranes where they are sub-
strates for kinases, phosphatases, and phospholi-
pases. PIs are substrates for phospholipases, 
thereby generating a number of products that 
serve as secondary messenger molecules with bi-
ological functions on their own. PIs also serve as 
specific membrane-anchored determinants for the 
recruitment of a wide range of proteins. There-
fore, PIs ideally suit to serve as key regulators of 
fundamental biological processes in all eukaryotic 
cells. Resting mammalian cells contain signifi-
cant levels of PI (3) P, but hardly any of the other 
3’- phosphorylated inositides. While the overall 
levels of PI (3) P almost do not increase upon cell 
stimulation, the levels of the other 3’-phosphory-
lated inositides can rise sharply [Martelli A. et. 
al., 2007]. Recent work suggests that phos-
phoinositide metabolism has an important role in 
membrane traffic at the synapse. PI(4,5)P2 gen-
eration is implicated in the secretion of at least a 
subset of neurotransmitters. Furthermore, 
PI(4,5)P2 plays a role in the nucleation of clathrin 
coats and of an actin-based cytoskeletal scaffold 
at endocytic zones of synapses, and PI(4,5)P2 de-
phosphorylation accompanies the release of new-
ly formed vesicles from these interactions. Thus, 
the reversible phosphorylation of inositol phos-
pholipids may be one of the mechanisms govern-
ing the timing and vectorial progression of synap-
tic vesicle membranes during their exocytic-en-
docytic cycle [Cremona O., De Camilli P., 2001; 
Sasaki T. et al., 2009].

The phosphatidylinositol monophosphates are 
present in cells at low levels only, although their 
levels do not appear to fluctuate greatly. Phospha-

tidylinositol 3-phosphate has been implicated in 
membrane trafficking through its interactions with 
specific proteins in endosomes. Indeed, it is a ma-
jor determinant of the identity of early endosomes 
membranes, and participates in most aspects of 
endosomal function. Phosphatidylinositol 4-phos-
phate is the precursor for the 4,5-bisphosphate, 
but it binds to a protein on the cytoskeleton of the 
cell and has its own characteristic functions. In 
particular, it is essential for the structure and func-
tion of the Golgi complex, where it is required for 
the recruitment of specific proteins [Michell R., 
2008; Payrastre B., 2004; Skwarek L. and Bouli-
anne G., 2009]. Phosphatidylinositol 4,5-bisphos-
phate is especially important as a precursor of fur-
ther metabolites and because of signaling func-
tions in plasma membrane,  where it complexes 
with and regulates many cytoplasmic and mem-
brane proteins, especially those concerned with 
ion channels for potassium, calcium, sodium and 
other ions. In most instances, it increases channel 
activity, while its hydrolysis by phospholipase C 
reduces such activity. In particular, it appears to 
interact with cationic residues of specific proteins 
in concert with cholesterol to form localized mem-
brane domains that are distinct from the sphingo-
lipid-enriched sites. Moreover, phosphatidylinosi-
tol 4,5-bisphosphate and its diacylglycerol metab-
olites are important for vesicle formation in mem-
branes. For example, the clathrin-coated vesicle 
pathway is a major pathway for internalization of 
receptors, such as the transferrin receptor, in cells. 
Phosphatidylinositol 4,5-bisphosphate is essential 
for this process as it binds to the “machinery” in-
volved in the membrane, increasing the number of 
clathrin-coated pits and permitting internalization 
of transferrin. Phosphatidylinositol 4,5-bisphos-
phate is intimately involved in the development of 
the actin cytoskeleton and its attachment to the 
plasma membrane, thereby controlling cell shape, 
motility, and many other processes. In the cell 
nucleus, this lipid is believed to be involved in 
maintaining chromatin, the complex combination 
of DNA, RNA, and protein that makes up chromo-
somes, in a transcriptionally active conformation. 
It is also an essential cofactor for phospholipase D 
[Madesh M. et al., 1997] and thus affects the cel-
lular production of phosphatidic acid with its spe-
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cific signalling functions [Jenkins G., Frohman 
M., 2005]. Binding specifically to ceramide ki-
nase, the enzyme responsible for the synthesis of 
ceramide-1-phosphate, it has an influence on 
sphingolipid metabolism. Like ceramide-1-phos-
phate, it binds to and activates the Ca2+-dependent 
phospholipase A2, which generates the arachido-
nate for eicosanoid production. So it is clear that 
there is a close connection between LPO process-
es and PI metabolism.

The major functions of phosphatidylinositol 
3,5-bisphosphate are realized in membrane and 
protein trafficking especially in the endosomes. 
While it is known to be essential to this aspect of 
cellular metabolism, its precise role is not clear 
yet. There is recent evidence that it has a role in 
the responses of mammalian cells to insulin. Phos-
phatidylinositol 3,4,5-trisphosphate has been im-
plicated in a variety of cellular functions, such as 
growth, cell survival and differentiation. In par-
ticular, it is an important component of a signal-
ling pathway in the cell nucleus. Another impor-
tant role is the involvement into immune processes.
The human immune system utilizes neutrophils, 
which are highly mobile cells, to eliminate patho-
gens from the infected tissue. The first step is to 
track and then pursue molecular signals, such as 
cytokines, emitted by pathogens. It has now been 
established that two phospholipids operate in se-
quence to point the neutrophils in the correct di-
rection and the first one is phosphatidylinositol 
3,4,5-trisphosphate, which binds to a specific pro-
tein DOCK2 and enables it to translocate to the  
plasma membrane. At the same time, reciprocal 
and synergistic links between cAMP and InsP3/
calcium paths have long been recognized as the 
possible leading ways of regulation in case of 
stress condition. The results of most studies show 
that increasing cAMP suppresses phospholipase C 
activation, although a few have reported potentia-
tion. The ability of cAMP to inhibit phospholipase 
C is thought to occur at the level of phospholipase 
C-β-phosphorylation [Rebecchi M.., Pentyala S.,  
2000; Kim U. et. al., 1989]. It has long been known 
that the water-soluble glycerolphosphoinositides, 

the fully deacylated forms of phosphatidylinositol 
and the phosphatidylinositol phosphates have key 
roles in cellular signalling pathways. However, 
relatively recently it has become apparent that like 
other lysophospholipids, lysophosphatidylinosi-
tol, i.e. compounds with a single fatty acid residue 
only linked to the glycerol moiety, and the poly-
phospho-analogues may have messenger func-
tions [Corda D. et. al., 2002]. They are formed as 
intermediates in the remodelling of the fatty acid 
compositions of lipids, and when arachidonic acid 
is released for eicosanoid biosynthesis. The lead-
ing role in this process belongs to phospholipase 
А2, activation of which during OS is a generally 
recognized fact. Thus, the activation of LPO pro-
cesses serves both as a mechanism of structural 
remodeling and as a trigger mechanism of many 
regulatory pathways activation, including PIs. 

Summarizing the results obtained, we can state 
that Beditin effects in vivo strongly depend on the 
dose of the compound. Beditin administration to 
intact animals at the dose level of 20 mg/kg ani-
mal body weight, as well as noise influence cause 
LPO activation in EM and BM membranes and 
decrease in the level of main endogenous antioxi-
dant α-tocopherol in plasma, EM and BM. Admin-
istration of  2.0 mg/kg Beditin to intact animals mg/kg Beditin to intact animals mg/kg
does not cause significant changes in the studied 
parameters. Moreover, the given preparation 
shows properties of an antioxidant, preventing in-
tensification of the LPO under  conditions of an 
acute acoustic stress. Thus, Beditin if adminis-
tered at the dose of 2.0 mg/kg, could be considered 
an efficient antioxidant. The observed data of 
combined influence of Beditin and noise testify 
the preventive effect of Beditin (2.0 mg/kg) on the 
intensification of lipid peroxidation in acoustic 
stress conditions. 

Administration of 2.0 mg/kg Beditin to intact mg/kg Beditin to intact mg/kg
animals does not cause significant changes in the 
content of separate representatives of phos-
phoinositides. However, preliminary intraperito-
neal introduction of Beditin before noise influence 
renders regulatory influence on the content of PIs, 
mostly expressed in case of PI (3,4,5) P3
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