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Extension of hypoxic states is a consequence of disorder of cerebral, coronary and peripheral cir-
culation, and it requires further search for substances that can reduce the negative effect of hypoxia on
tissues, and increase their resistance to hypoxia. The study of the antihypoxic activity of 1-phenethyl-
5, 7-dihydro-1H-pyrrolo-[2,3-d]pyrimidin-2,4,6-trione under the conditional name of Dezapur on diffe-
rent models of hypoxia (hemic, hypercapnic, histotoxic and hypobaric) has been presented. The re-
ference drug is Mexidol. Dezapur in the dose of 10 mg/kg and Mexidol in the dose of 100 mg/kg show
the expressed antihypoxic activity on all models of hypoxia compared to the control group: hemic
hypoxia in 2.09 and 1.82 times, hypercapnic hypoxia — in 2.35 and 2.29 times, on histotoxic hypoxia —
in 2.04 and 1.9 times, hypobaric hypoxia — in 3.06 and 2.72 times, respectively.

Hypoxia is a pathological process, which is charac-
terized by decrease of the oxygen content in the blood
and tissues, development of the complex of the secon-
dary non-specific metabolic and functional disorders, as
well as the reaction of adaptation [1]. Extension of hy-
poxic states is a consequence of disorder of cerebral, co-
ronary and peripheral circulation, and it requires further
search for substances that can reduce the negative effect
of hypoxia on tissues, and increase their resistance to
hypoxia. Therefore, the search of such substances that
would increase the resistance of tissues to hypoxia, bind
free radicals formed as a result of hypoxia, i.e. having
the antioxidant effect and reducing inflammatory ede-
ma, is a topical issue of medical chemistry [2, 5].

The study of active antihypoxant drugs is a current
problem in pharmacology. Thus, the screening studies
of 1-phenethyl-5,7-dihydro-1H-pyrrolo-[2,3-d]pyrimi-
din-2,4,6-trione (Dezapur), which can be a potential an-
tioxidant drug, have been conducted [3].

Materials and Methods

The antihypoxic activity was studied on nonlinear
white male mice weighing 20+2g. The test substance in
the dose of 1/10 of'its LDy, and the reference drug Mexi-
dol in the dose of 100 mg/kg (ED;,) were introduced
intragastrically 30 min prior to the experiment. Control
and experiments were performed simultaneously and
recorded the life time in minutes [7]. All animals were
divided into 3 groups, each group of 6 animals: group
1 —intact animals received distilled water in the volume
of 1 ml; group 2 — animals received Dezapur in the ef-
fective dose of 10 mg/kg; group 3 — animals received
the reference drug Mexidol [6, 9].

The acute hypobaric hypoxia was created by raising
animals to the height of 11.000 m and with the speed of
50 m/s in the Komovsky apparatus; the acute hypoxic

hypoxia — by placing animals in a 200 ml airtight cham-
ber; the hemic acute hypoxia — by subcutaneous injec-
tion of sodium nitrite in the dose of 225 mg/kg; the
histotoxic hypoxia — by intraperitoneal introduction of
sodium nitroprusside in the dose of 25 mg/kg. The anti-
hypoxic action was assessed by duration of the animals’
life. The results of the study were compared with the
reference drug Mexidol widely known in medical prac-
tice as an antihypoxant and antioxidant drug [4, 8, 10].

Results and Discussion

According to the results obtained Dezapur exhibited
a stable antihypoxic activity by the life expectancy of
the animals on all experimental models (Table, Fig.). Its
prophylactic introduction prolonged the life of mice in
2.0-3.1 times compared to the control group.

On the experimental models of the acute normobaric
hypoxia and the acute histotoxic hypoxia the antihypoxic
activity of Dezapur and Mexidol was almost identical.
When introducing Dezapur on these models of hypoxia
the life of animals was 2.5 and 2.1 times longer, and
it was not significantly different from the indicators of
Mexidol (2.4 and 2.0 times, respectively). The results
obtained are statistically unreliable (p>0.05).

In the acute hemic hypoxia the efficiency of Deza-
pur exceeded the similar effect of the reference drug in
1.19 times. The life of animals was 1.97 times longer
when introducing Dezapur and 1.65 times longer when
introducing Mexidol.

Dezapur and Mexidol showed the highest antihy-
poxic activity in relation to the control group on the
model of the acute hypobaric hypoxia. At the same time
the efficiency of Dezapur was 1.13 times higher than
that of Mexidol by the life expectancy in mice.

The data obtained concerning Mexidol coincide with
the results of other authors [6, 9].
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The effect of Dezapur on the survival of white mice under conditions

of different models of hypoxia (M+m), n=6

Table

Conditions of | Acute hemic hypoxia, h Normgbarlc . Acute histotoxic Acute hypobaric
. ; ypercapnic hypoxia, S Ae
the experiment min min hypoxia, min hypoxia, min
Dezapur 27.38+0.72* 31.22 +0.21* 12.82+0.52* 21.97+0.58*
Mexidol 23.82+0.61* 30.40+0.26* 11.95+0.42* 19.51+0.72*
Control 13.11+0.73 13.33+£0.61 6.28 £0.96 7.18+0.25
Notes: * — p<0.05 compared to the control group. The survival of control animals is taken as 100%.
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Fig. Duration of the animals’ life under conditions of different types of the acute hypoxia in prophylactic introduction of Dezapur, %:

The data obtained indicate that Dezapur in the dose
of 10 mg/kg and Mexidol in the dose of 100 mg/kg
show the expressed antihypoxic activity on all models
of hypoxia compared to the control group: hemic hy-
poxia in 2.09 and 1.82 times, hypercapnic hypoxia — in
2.35 and 2.29 times, on histotoxic hypoxia —in 2.04 and
1.9 times, hypobaric hypoxia — in 3.06 and 2.72 times,
respectively.

* — p<0.05 compared to the control group.

CONCLUSIONS

Under conditions of hemic, normobaric, histotoxic
and hypobaric hypoxia (in white mice) Dezapur (10 mg/kg,
single intragastric introduction) significantly prolongs
the life of animals in 2.1; 2.0; 2.4; 3.1 times, respective-
ly, and in this respect it is not inferior to the reference
drug Mexidol. It indicates the presence of significant
antihypoxant properties in the compound.
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BUBYEHHA AHTUTMNOKCUYHOI AKTUBHOCTI 1-©OEHETUN-5,7-OUTAPO-
1H-MIPONO[2,3-d]NIPUMIONH-2,4,6-TPUOHY HA PI3HUX MOAENSAX rMNOKCIA
0.B.Ceeprokoe, B.A.Boskoeoli, O.B.Konichuk, K.M.CumHik

Knrouoei cnoea: zinokcisi; 1-ctbeHemurn-5, 7-0uzidpo-1H-nipono[2, 3-dJnipumiduH-2,4,6-mpuoH;
aHmueirlokcaHm mekcuoon

P03r108COOXXEHHS 2iMOKCUYHUX CMaHig € HacliOKoM MopyLWEHHSI MO3KO8020, KOPOHapHoO20 ma re-
pughepuyHozo kposoobizy, wo nompebye nodasbuio2o NowyKy pPevyo8uH, siKi 30amHi 3MeHWyea-
mu He2amugHUU 8r71U8 2irNoKCii Ha mKaHuUHU, nidsuwyroyu ix cmitikicmes 00 einokcii. lNpedcmaeneHi
docnidxeHHs1 aHmueirnokcu4yHoi akmugHocmi 1-cpeHemun-5,7-0ueidpo-1H-nipono[2,3-d]nipumiouH-
2,4,6-mpuoHy (ymosHa Hasea «[e3anyp») Ha pi3HUX MOOEssIX 2ifoKcili (eeMiyHil, ainepkarnHivHid,
eicmomokcuyYHiti ma 2inobapudyHitl) y cniscmaesneHHi 3 npenapamom MOoPI8HSIHHS — aHMUz2irnoKcaH-
mom mekcudorniom. [esanyp y do3i 10 ma/ke ma mekcudon y 0o3i 100 ma/ke nposigunu supaxeHy
aHMUueIinoKCU4YHy akmueHicmb Ha 6Cix audax 2ifMoKcill Mo 8i0HOWEHH 00 KOHMPOIIK — Ha 2eMidHil
einokcii 8 2,09 ma 1,82, Ha ainepkanHidyHit — 8 2,35 ma 2,29, Ha eicmomokcuyHili — & 2,04 ma 1,9, Ha
einobapuyHiti — e 3,06 ma 2,72 pasu 8idrnosioHo.

N3YYEHUE AHTUTUMOKCUYECKON AKTUBHOCTU 1-OEHETWUN-5,7-AUrMOPO-1H-
NMUPPONO[2,3-d]MMPUMUONH-2,4,6-TPUOHA HA PA3HbIX MOOENAX TMNOKCUNA
A.B.Cesprokos, B.A.Bonkoeoli, E.B.KonecHuk, K.M.CbimHuUk

Knroyeenie cnoea: esurnokcusi; 1-gpeHemun-5,7-0ueudpo-1H-nuppono[2,3-djnupumuduH-2,4,6-
MPUOH; aHMU2urnoKcaHm MeKkcuoos

PacripocmpaHeHue 2urnoKcU4ecKUxX CoOCMOosiHUU sierisiemcsi criedcmeuemM HapyWweHUs1 M03208020, KO-
POHapHO20 U repughepuyeckoao KpogoobpaueHusi, Ymo mpebyem danbHeliuie2o noucka eeujecms,
CMOCOBHbIX YMeHblWamb He2amueHoe 8IUSIHUE 2UMOKCUU Ha MKaHU, rosgbiwas ux ycmol4yueocmes
K eunokcuu. lNpedcmaesneHbl uccriedosaHUsi aHmuaurnokcudyeckoli akmusHocmu 1-¢gpbeHemur-5,7-
Quaudpo-1H-nuppono[2,3-djnupumuduH-2,4,6-mpuoHa (ycrioeHoe Ha3zeaHue «/[]esarnyp») Ha pas-
HbIX MOOESISIX 2UuroKcul (2eMuyYeckou, a2urnepKanHuU4eckol, aucmomokcu4yeckol, aurnobapuyeckol).
lpenapam cpasHeHusi — mekcudorn. [e3aryp & 0o3e 10 me/ke u mekcudon e doze 100 me/ke rpo-
S8UMU 8bIPaXXeHHY aHMU2UNOKCUYEeCKY0 akmueHOCMb Ha 8cex audax 2urnokcul rno OMHOWeEHUH
K KOHmMporto — Ha eemudeckol eunokcuu 8 2,09 u 1,82, Ha aunepkanHu4Yeckol — 6 2,35 u 2,29, Ha
aucmomokcudeckol — 8 2,04 u 1,9, Ha eunobapudyeckoli — 8 3,06 u 2,72 paza cOOM8emcmeeHHO.



