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SUMMARY. The results of the study antiamnesic and antihypoxic activity of some new 7,8-disubstituted theophylline have
been developed. Antiamnesic activity of original derivatives of 1,3-dimethylxanthine studied on the model of retrograde
(hypoxic injury) amnesia conservation reflex of passive avoidance conditioned response. As an experimental model for the
study of antihypoxic activity was considered acute pathological process that occurs in animals in an enclosed space. Installed
some patterns in the series«structure of matter — biological activity».
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Introduction. Hypoxia — a pathological condition,
in which tissues and organs not saturated with oxygen
or oxygen enough, but it is not absorbed by the tissue.
Hypoxic conditions occur under the influence of physi-
cal, chemical and biological factors worsen the course
of cardiovascular, nervous system, gastrointestinal tract,
the function of blood. The main pathogenetic link in
oxygen starvation of tissues of any nature is mitochon-
drial dysfunction, abuse of power supply, lipid peroxi-
dation, antioxidant protection, instability of membranes.
Hypoxic conditions mayoccur in diseases of the cardio-
vascular system, disruption of the endocrine respiratory
diseasesduring fetal development and childbirth,
poisoning related to chemicals from collapses in mines,
significant physical stress, with the rise in the highlands.
Various forms of hypoxia, including ischemia, is a major
cause of cerebral stroke and coronary heart disease.
Nowadays, extreme, sports and military medicine is a
topical search tools that increase resistance to adverse
factors, including hypoxia [1]. Therefore, the develop-
ment of highly efficient and low-toxic antihypoxants —
actual problem of modern medicine and pharmacology.

The aim was to study antiamnesic and antihypoxic
activities for some new 7,8-disubstituted theophylline.

Materials and methods of research. Nootropic
medicines are used for various forms of drug therapy
in patients with neuropsychiatric disorders and long
pharmacocorrection of emotional stress in healthy
people that cause development of psychosomatic
diseases [2]. For some of them improve memory (pyrro-
lidone derivatives) is the leading pharmacological
effect, and for drugs with other chemical groups
neuroprotective action — just one manifestation of
activity. The dominant component of the mechanism
of action of nootropic drugs is their antiamnesic effect,
is the ability to prevent or mitigate the violation of
learning and memory caused by different damaging
factors. Given the results of a study of antioxidant
characteristics of some synthesized compounds seemed
appropriate to undertake a study of their possible
antiamnesic action on laboratory on animals obtained

from the vivarium of the Institute of Pharmacology and
Toxicology Medical Science of Ukraine.

Pentoxifylline, a representative alkylxanthine, has
a unigue mechanism of action that allows it to
increase in the body content of endogenous antiny-
poxants and simultaneously reduce the level
prohypoxante — prostaglandin E2. The synthesized
compounds we are of the alkylxanthine derivatives
and, in addition, a number of these substances signi-
ficantly affects the processes of free radical oxidation,
they have been tested on a model that detects
antihypoxic activity (normobaric hypoxia or hypoxia
«enclosed» space) [3].

Results and discussion. In pharmacological trials,
which is a continuation of experimental studies [4], we
have used a similar substances of new synthesized 7,8-
disubstituted theophylline.

Antiamnesic activity previously undescribed
derivatives of 1,3-dimethylxanthine studied on the
model of retrograde (hypoxic injury) amnesia conser-
vation reflex conditioned reaction of passive avoi-
dance (CRPA) [5]. The results of experimental studies
are presented in table 1 and figures 1, 2.

According to the analysis of the data, modeling
retrograde amnesia in laboratory animals in the control
group showed the presence of cognitive deficits, which
manifests itself in a significant reduction of latency CRPA
relatively intact group of animals. Previous investiga-
tional compounds weakened infringement learning
and memory. Antiamnesic action is best manifested in
the use of substances 1, 4 and 7. As main identified
compound ethyl 2- (2-2-(1,3-dimethyl-2,6-dioxo-7-(3-
phenylalyl)-2,3,6,7-tetrahydro-1H-purine-8-yl)hyd-
razono)-2-n-tolylacetate: activity against comparison
medicines piracetam — 464 %.

Research antihypoxic activity carried out on white
mice weighing 18-20 g, obtained from the vivarium
of the Institute of Pharmacology and Toxicology
Medical Science of Ukraine. As an experimental model
of acute considered pathological process that occurs
in animals in «enclosed» space volume of 500 sm?.
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Coefficient of antihypoxic protection determined by of experimental studies are presented in table 2 and
the extension of time to first apneain animals. The results ~ figures 3, 4.

Table 1. Effect of the substances obtained to preserve CRPA in rats (n=5) in modeling retrograde amnesia (M+m)

Code Dose, mg/kg The latent period of the event Preservation
compound ’ the dark compartment, s memorable track, %
Intact - 327+1,6 -
1 10,0 6,2 £0,8% 210,0
2 10,0 2,66+ 0,11 33,5
3 10,0 2,55+ 0,14 27,5
4 10,0 10,7 + 0,9%" 435,0
5 10,0 4,50+ 0,12%* 125,0
6 10,0 4,54+ 0,11%* 127,5
7 50,0 13,98 +£0,14 599,0
Control - 2,0+0,1 -
Piracetam 250,0 4,7£0,18*% 135,0

Notes: 1. * — p<0,05 relative to the control; 2. T p<0,05 relative to piracetam.

The latent period of the event
the dark compartment, s

e 5 6 A& &
&

Figure 1. Effect of the obtained substances to preserve CRPA in rats in modeling retrograde amnesia (latent period of the
event in the dark compartment).
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Figure 2. Effect of the obtained substances to preserve CRPA rats in modeling retrograde amnesia (preservation memorable
track).
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Table 2. Research of antihypoxic action synthesized compounds in terms of modeling normobaric hypoxia (n=5)

Code Dose, mg/kg Life expectancy, Antihypoxic action, %
compound ’ minutes
1 10,0 11,6 +0,03* 260,0
2 10,0 5,17+0,16* 60,0
3 10,0 4,00+ 0,82 24,2
4 10,0 11,62 +0,03*" 260,0
5 10,0 4,00+ 0,05 24,2
6 10,0 6,00+ 0,11 86,3
7 50,0 17,62+ 0,14 4472
Control - 3,22+0,12 -
Piracetam 250,0 5,17+0,11* 60,0

Notes: 1. *— p<0,05 relative to the control; 2. to p<0,05 relative to piracetam.
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Figure 3. Research of antihypoxic action synthesized compounds in terms of modeling normobaric hypoxia on life expectancy.
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Figure 4. Antihypoxic action of the synthesized compounds in terms of modeling normobaric hypoxia.

Thus, the analysis of the primary pharmacological
screening showed a definite need for further, more
in-depth studies of the synthesized 7,8-disubstituted
theophylline. Thus, among the 7 tested substances only
2 per performance inferior to the reference drug. At
the same high level in terms of normobaric hypoxia
are already above compounds 1 and 4. However,

the life expectancy of laboratory animals (17.62 min
against control 3.22 min) most affects substance 7. Ilts
activity was 547.2% compared to controlor 7.45 times
higher relative piracetam.

Conclusions. 1. Most of the tested compounds
showed pronounced antiamnesic and antihypoxic
activities in the respective models.
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2. ldentified «main compound» (substance 7),
which is used for its efficiency models were substantially
more reference drugs.

3. Installed some patterns among «the structure
of matter - biological activity».
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CKPUHIHIOBI AOCNIAXEHHA AHTUAMHECTUYHOI TA AHTUINMOKCUYHOI
AKTUBHOCTI AJ19 AEAKUX HOBUX 7,8-AU3AMILLLEEHUX TEO®DIIHY

©A. b. Kopooko
JBH3 «TepHonNinbCbkni AepxaBHW MeandHui yHisepcuteT imeHi |. . Fopbavyescokoro MO3 YkpaiHun»

PE3IOME. Y cTtaTTi NnpeacTaBneHi pe3ynbTaT BUBYEHHS aHTMAMHECTMYHOI Ta aHTUMNMOKCUYHOT aKTUBHOCTEN psigy HOBMX
7,8-an3amiieHnx TeodiniHy. AHTMaMHECTVNYHA aKTUBHICTb OPUriHANIbHUX NOXigHMX 1,3-AMMETUNKCAHTUHY BMBYanach Ha
MoAeni PeTporpaaHoi (rinokcnyHa Tpasma) aMHesii no 36epexeHHo pedriekcy YMOBHOI peakdLii MacMBHOIO YHUKaHHS. B
AKOCTI eKCrepuMeHTaIbHOI MOAENI AJ19 BUBHEHHS aHTUIMMOKCUYHOT aKTUBHOCTI PO3MsS4aBCs rOCTPUIM NATONOMYHMIA MPOLEC,
O PO3BMBAETLCH Y TBAPMH B YMOBax 3aMKHYTOro npocTopy. BcTaHOBMeHi Oeski 3akOHOMIPHOCTI B psgy «CTPyKTypa
PEeYoBMHN — BioforiyHa aKTUBHICTb».

KJTKOHOBI CJIOBA: rinokcis, aHTUOKCUOAHTHI XapakTepUCTUKN, YMOBHA PeakLis NaCUBHOIO YHUKAHHS, 7,8-amn3amilleHi
TeodiniHy, nipauertam, neHToKCUdIiniH.
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