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NEW DERIVATIVES OF 2-OXOINDOLIN-3-GLYOXYLIC
ACID-AMID AND ETHER, AND THEIR COMPARATIVE
ANTIHYPOXIC ACTIVITY

Results of comparative antihypoxic activity of amid and ether - new derivatives of 2-oxoindolin-3-glyoxilic acid
among various types of hypoxia are suggested in the article. It is indicated that they give evidence of antihypoxic pro-
perty among all basic types of hypoxia. When acute hystotoxical and acute hemic hypoxias existed their effectiveness
was higher than effectiveness of medicine of comparison of mexidol. Antihypoxic activity of ether, amid and mexidol
was almost identical on experimental models of acute normobaric hypoxia and acute hypobaric hypoxia. It is suggested
that mechanism of antihypoxic activity of new derivatives of 2-oxoindolin-3-glyoxylic acid is stipulated by means of
stabilization of cellular membrances, optimisation of cellular respiration and reduction of sensitivity of tissues and

oxygen deficiency.
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INTRODUCTION

The pharmacological medicines have been applied
in therapeutic practice since ancient times, which improve
the utilization of a circulating oxygen, reduce a need of
it for organs and tissues, and in such a way they enable
the reducion of an hypoxia and the increase of a stead-
fastness of an organism to an oxygen deficiency. The fre-
quency of the hypoxic conditions, a polymorphism of their
appearance affects the necessity of a search for the me-
thods and the means of struggle with an oxygen deficiency.
At least, the contents of the antihypoxic means remain
slight. We learned 10 etheres and 10 amids - new deri-
vatives of 2-oxoindolin-3-glyoxylic acid for the period of
screening reaserches, among which one amid and one
ether were selected for further preclinic research, which
gave evidence of the most antihypoxic activity.

Aim of research. To carry out aresearch in the com-
parative aspect of antihypoxic action of ether and amid -
new derivatives of 2-oxoindolin-3-glyoxylic acid in diffe-
rent experimental models of oxygenous hunger.

MATERIALS AND METHODS

The experiments were carried out on the nonlineal
white mice of the different weight 18-22 grams in the
cases of different types of hypoxias [2]. The acute hypo-
baric hypoxia was created by means of lifting of the ani-
mals at the height of 11.000 metres with speed of 50 metres
per second by means of the device Komovsky; the hypoxic
hypoxia was created by means of arranging the animals

©ToryanikE. L, 2016

in hermochamber 200 mililiters; the acute hemic hypoxia
was obtained by means of injection of nitrite sodium
200 mg/kg within a skin; hystotoxic hypoxia - by means
of injection of sodium nytroprusid 25 mg/kg within sto-
mach [1]. The mexodil as antyhipoxant of new generation
was selected as medicine of comparison [3]. The control
and experiments carried out and registered simultaniu-
osly the duration oflife per minutes. The mexidol 100 mg/kg
and experimental substances (ether - 13.9 mg/kg, amid -
18.6 mg/kg) were injected within a stomach before half
an hour of the beginning of an experiment. All obtained
results were processed by means of methods of nonpara-
metric statistics by means of the application of the asses-
sment of Student [4]. In all cases differences were thought
to be obvious under p < 0.05.

RESULTS AND DISCUSSION

According to the researches, ether and amid - deri-
vatives of 2-oxoindolin-3-glyoxylic acid practically gave
evidence of the identical antihypoxic property in all expe-
rimental models (Table). However their effectiveness was
higher than mexidol in the cases of the acute hystotoxic
(327.9 % and 290.2 %) and the acute hemic hypoxia (197.0 %
and 165.9 % correspondenly). The antihypoxic activity
of ether, amid and mexidol was almost identical in the expe-
rimental models of the acute normobaric hypoxia and acute
hypobaric hypoxia. One should remark, in the case of he-
mic hypoxia we watched relatively low antihypoxic acti-
vity of ether, amid and mexidol (26.2 + 2.2 min, 26.6 + 2.1 min
and 22.4 + 1.9 min correspondenly) as compared with dif-
ferent types of hypoxias. We obtained data of mexidol they
coincide with results of other scientists [2].
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Table

COMPARATIVE ASSESSMENT OF ANTIHYPOXIC PROPERTIES OF NEW DERIVATIVES OF
2-0XOINDOLIN-3-GLYOXILIC ACID AND MEXIDOL IN DIFFERENT MODELS OF HYPOXIA,M +m,n =10

Types of Acute hemic hypoxia Normoba}ill;lc):i/i];ercapmc Acute hypobaric hypoxia | Acute hystotoxic hypoxia
hypoxia Duration of life of animals, minutes and % to indications of control
Medicine minutes % minutes minutes % minutes %
Amid 26.6 + 2.1* 197.0 29.4 + 2.0* 244.6 12.7 + 2.9* 204.1 20.9 +2.2* 327.8
Ether 26.2 £2.2% 196.8 29.0 + 2.6 242.8 12.8 +2.9* 203.8 20.6 +2.3* 327.4
Mexidon 224 +1.9*% 165.9 29.3 £ 2.5* 242.1 12.7 + 2.6* 200.9 18.6 + 2.1* 290.2
Control 13.5+0.7 - 12.1+0.72 6.32+0.9 - 6.41+0.35 -

Footnote. 1. Duration of life of controled animals accepted by 100 %, 2. * - p < 0,05 concerning control.

One can arrange the models in such an order by means
of antihypoxic activity of ether and amid: acute hysto-
toxic hypoxia > normobaric hypercapnical hypoxia > acute
hypobaric hypoxia > acute hemic hypoxia.

The mexidol as antihypoxant of new generation, we
chose it as a medicine of comparison, in some way studied
in the experimental models of the acute oxygenous hun-
ger as well as in clinics of the Russian Federation in the
cases of the different illnesses. For all it every single type
of hypoxia has its “launch” mechanism of the development,
one can carry one’s point of view quite clearly concerning
the possible mechanisms of antihypoxic action of new
substance separately in every single case.

According to the references it is noted that hystoto-
xic hypoxia appears in the case of failures in the system
of utilization of oxygen when enough supply of its to the
tissues happens. Under these circumstances the ferments
of the biological oxygenation inhibite that enables the dis-
connecton of the oxygenation and phosphoration to the
energetic hunger of tissues. [5] The mechanisms of anti-
hypoxic activity of mexidol are studied and bring about an
effect on the stabilization of the biological membrances
and energetic exchange of tissues, an activization of the
energo - synthetic functions of mitohondrias, an incre-
ase of an effectiveness of the reactions of a chain of res-
piration by means of sycsinate [6]. Considering that new
derivatives of 2-oxoindolin-3-glyoxylic acid and a mexi-
dol gave evidence of rather high activity on a current mo-
del of oxygenous hunger, one can suggest, that new sub-
stances have such mechanisms of realization of antihypo-
xic effect as well as a medicine of comparison.

One of the main pathogenetic chains of an acute nor-
mobaric and acute hypobaric hypoxia is hypoxemia and hy-
per or hypocapnia [6]. We think that a discovery of enough
activity of research substances can have to do with a re-
duction of the sensitivity of tissues to oxygen deficiency.

Addition of methgemoglobincreator in the case of ge-
mic hypoxia causes the reduction of oxygenous volume
of blood because of inability of methgemoglobin to trans-
port oxygen [5]. However one of a mechanism of anti-
hypoxic action of mexidol is impact on the level of gemo-
globin of blood by means of a stabilization of the biolo-
gical membrances of erithrositos [6], one can suggest, that
effectiveness of new derivatives of 2-oxoindolin-3-gly-

oxylic acid which exceeded an effectiveness of medicine of
comparison in the experiment having to do with the iden-
tical mechanism which optimizes the cellular respiration.

CONCLUSIONS

1. Etherand amid - new derivatives of 2-oxsoindolin-3-
glyoxylic acid - gave evidence of antihypoxic acivity
in all experimental models of hypoxia.

2. Inthe cases of an acute hystotoxic and acute gemic
hypoxia an effectiveness of the research substances
was higher than an effectiveness of the research sub-
stances of medicine of comparison - mexidol. An anti-
hypoxic activity of ether, amid and mexidol are al-
most identical in the experimental models of an acute
normobaric hypoxia and acute hypobaric hypoxia.

3. When the reduction of an antihypoxic effect of ether
and amid - derivatives of 2-oxoindolin-3-glyoxylic
acid happens - one can arrange types of hypoxias in
such an order: acute hystotoxic hypoxia > normo-
baric hypercapnic hypoxia > acute hypobaric hypo-
xia > acute gemic hypoxia.

Prospects of further researches. Prospective is fur-
ther preclinic study of new derivatives of 2-oxoindolin-
3-glyoxylic acid and precision of mechanisms of their anti-
hypoxic action.
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HOBI MOXI/HI 2-0KCOIHAOJIIH-3-TJIIOKCAJIOBOI KUCJIOTH - AMIJL I E®IP TA iX IOPIBHAJIbHA

AHTHUTIIIOKCHYHA AKTUBHICTb

[IpencTaBiieHi pe3ybTaTH NOPIBHAJBHOI aHTUTINOKCUYHOI aKTUBHOCTI edipy Ta aMifly - HOBUX
MOXIAHUX 2-OKCOIH/0J1iH-3-TJIIOKCU/I0BOI KUCJIOTH NPU pi3HUX BUAAX rinokcii. [lokasaHo, 1m0 BoHU
MPOSBJSATb AHTUTINIOKCHUYHI BJIAaCTUBOCTI NPU BCiX OCHOBHUX BUAaX rinokcii. [Ipu rocTpiit ricto-
TOKCHUYHIH i1 rocTpil remMiuHii rinokcii ix epeKkTUBHICTH 6yJ/1a BUILO0 3a epeKTUBHICTb Npenapary
MOpiBHAHHSA MeKcUA0Jy. Ha ekcnepruMeHTa/bHUX MOJIeJISIX FOCTPOI HOpMOGapuyHOI rinokcii Ta
rocTpoi rino6apuyHoi TiMoKCcii aHTUTINMOKCUYHA aKTUBHICTD edipy, aMisy Ta MeKcHo 1y GyJia Maibke
0ZlHaKoBOl0. [IpunycKaeThbcs, 1110 MeXaHi3M aHTUTINOKCUYHOI aKTUBHOCTI HOBUX MOXiJJHUX 2-0KCO-
iH/101iH-3-TJTIOKCUIIOBOI KMCJIOTH 3yMOBJIEHUH cTabiizalniero KJIITHHHIUX MeMOpaH, ONTUMi3alielo
KJIITUHHOTO JMXaHHS | 3MeHIIeHHAM Yy TJMBOCTI TKAHUH JJ0 HeCTadi KUCHIO.

Kiro4oBi cs1oBa: 2-0kcoiHA01iH-3-T1i0KCUI0BA KUCI0TA; Pi3Hi BUAM Tinokcil; MexaHi3M aHTH-
FinoOKCUYHOI Jil
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HOBBIE IPOU3BO/HBIE 2-0KCOMH/A0/JIUH-3-[JIMOKCUJIOBOM KUC/IOThI - AMU/I U 9®UP
N UX CPABHUTE/IbHAA AHTUTUIIOKCUYECKAAI AKTUBHOCTb

[IpeacTaB/ieHbl pe3y/bTaThl CPABHUTEJbHOW aKTUBHOCTH 3GHpa U aMHU/ia — HOBBIX IPOU3BOAHBIX
2-0KCOMH/I0JIMH-3-TJINOKCHUJIOBOM KHUC/IOTHI IPU Pa3HbIX BU/aX TUNOKCHU. [l0Ka3aHO, YTO OHU MPO-
SIBJIIIOT aHTUTUIIOKCUYHbIE CBOMCTBA MPU BCEX OCHOBHbBIX BU/IaX TMNOKCUU. OTHAKO MPU OCTPOM
TUCTOTOKCUYECKOU U OCTPON reMUYeCcKO rHNOKCUU UX 3P PEeKTUBHOCTD ObLIa BhILIE, YEM Y TIpe-
napaTa cpaBHeHUsl MeKcu/jo/1a. Ha sakcreprMeHTaIbHBIX MOJIEJISIX OCTPOM HOPMOGapUIECKOH TH-
MOKCUH U OCTPOU rUno6apuyecKoil r’MIOKCUY MPOTUBOTUIIOKCHYECKasi aKTUBHOCTD 3dpupa, aMu/ia u
MeKCH/10J1a OblyIa TOYTH OJUHAKOBOM. [Ipenoiaraetcsi, YToO MeXaHU3M aHTUTUIIOKCUYECKON aKTHB-
HOCTH 3dupa U aMmu/ia 06YCI0BJIEH CTabUIU3aAL e KIETOYHbIX MEMOpPaH, ONTUMU3AlMEN KJIeTO4-
HOTO JIbIXaHUs U YMEHbIIEHUEM 4YyBCTBUTEJbHOCTU TKaHEW K HEZOCTATKY KUCJI0POAa.

KirouyeBble cJ10Ba: 2-0KCOMH/0JMH-3-TJIMOKCUIOBAs KUCI0Ta; TUIIOKCHST; MeXaHU3M aHTUTUIIOKCH-
YeCKOro JedCcTBUs
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