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THE STANDARDIZED MODEL OF ALCOHOLIC ANESTHESIA FOR THE
PURPOSEFUL SCREENING OF ANALEPTICS

The analysis of pathogenetic mechanisms of development of urgent conditions (anesthesia, asphyxia, hypoxia, shock,
collapse, bacterial intoxication, poisoning by chemical compounds or drugs suppressing the function of the central
nervous system) suggests that among urgent therapies analeptic drugs (AD) are of a paramount importance. At the
same time, their assortment has not only been updated in the last 50 years, but reduced to 6 drugs. This situation is
conditioned by the absence of the standard for selecting AD.

Aim. To create a standard for selecting AD which can quantitatively (statistically reliable) evaluate both the level of the
awakening effect in general and its mechanism (namely its analeptic action); compare and determine the priorities of
further study of substances; create theoretical foundations for the purposeful search of AD and optimize the scientific
research.

Materials and methods. During the research the procedure of AD selection was developed experimentally. It consists
in intraperitoneal introduction of the narcotic agent (ethanol) in the optimal dose; introduction of a classical analeptic
sulfocamphocaine (SCC) in the standard dose at the peak of anesthesia to one group of mice, while the second group
received the substance studied (Heterocide-31) with the subsequent recording of the anesthesia duration, dynamics of
the frequency of respiratory movements, assessment of the psychomotor state and physiological functions of animals
during anesthesia and after awakening assuming that in the course of the experiment the specific dose-time conditions
for introduction of substances are observed.

Results. The results of the study show that the maximum efficacy (18.2 %) was achieved by Heterocide-31 in the dose
of 1 mg / kg, while the optimal dose of SCC (20 mg / kg) accelerated awakening of animals by 19.5 %. Thus, Hetero-
cide-31 showed almost identical activity in the concentration of 20 times lower than SCC. The fact that after introduc-
tion of Heterocide-31 the respiratory rate (RR4) significantly increases (p <0.05) by 1.6 times already within the first
minute compared to the control group, and the maximum (125) respiratory movements / min in the reference drug
group is achieved only in 6 min (RR5) indicates the 6-fold advantage of Heterocide-31 by the rate of the respiratory
center stimulation and allows referring the latter to a number of promising analeptics.

Conclusions. The model of pharmacological screening proposed accelerates the purposeful search of original AD, has
a complete novelty, originality, easy in repeatability, economic, environmental and humanistic advantages, namely it
reduces time and the number of laboratory animals, the cost of experiments, increases the information value of the ex-
periments. The method has been tested on heterosides and suggests that derivatives of sulfur and nitrogen-containing
heterocycles are promising for the search of original AD having a significant advantage over classical analeptics.
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L B. Ka6auHa, C. M. /Ipozoeos, B. I. Ka6auHuii, 0. I0. Cepdiokoea
HayioHanvHull hapmayesmuyHull yHigepcumem

CraHjapTHU30BaHa MOJAeJIb AJIKOr0JIbHOTIO HAPKO3y AJIA LiJIeCHPSAMOBAHOI'0 CKPUHIHTY
aHaJIeNTHKIB

AHauti3 maToreHeTUYHUX MexaHi3MiB pO3BUTKY HEBiJIKJIaIHUX CTaHIB (10K, KoJIalnc, HapKo3, acikcis, rinokcis, 6ak-
Tepia/ibHA IHTOKCUKALlifl, OTPYEHHS XIMIYHUMU CIIOJIyKaMU a6o0 JlikaMmy, 1o npurHiuywTb yukuii HC) cBiguuTs,
1[0 cepeJ| MpenapaTiB ypreHTHoI Tepanii aHasenTu4Hi npenapatu (All) BigirparoTs nepuopsHy poJib. 3a 50 pokiB
iX acOpTHMEHT He TiZIbKM He OHOBJIIOBABCS, aJle i CKOPOTHUBCS [0 IIeCTH HalMeHyBaHb. Lle 06yMOBJ/IeHO BiACyTHICTIO
cTaHzAapTy AJs nowyky All.

MeToI0 HAIIKX AOCHi)KEHb CTAJI0 CTBOPEHHs CTaHAAPTY A Big6opy All, mo 103BoJIsIE KiIbKICHO (CTaTUCTUYHO
JIOCTOBIPHO) OIIiHUTH SIK piBE€Hb MPOOYAKYI0UOro epeKTy B I[iJIOMY, TaK i Horo MexaHi3M (caMe 4aCTKy aHaJIENITUYHOI
[ii); nopiBHSAHHSA | BUBHAYEHHS NPiOPUTETIB MOAAIBLIOT0 BUBYEHHS CYOCTAHIi; CTBOPEHHS TEOPETUYHUX OCHOB Lii-
JlecipssMoBaHoro nowyky All Ta onTumisaliss HAQyKOBUX JOCIIKEHb.

Marepiaau Ta MeToAU. B Xoi foCiAKeHHsI eKCiepMMeHTa/lIbHO BiinpalboBaHa MeTojuKa Bifj6opy All: BHyTpil-
HbOOYEPEBUHHE BBeJI€HHS B ONITHMaJIbHIN Z1031 HAPKOTU3YOYOro Npenapary (eTaHoJy); BBeZleHHs Ha [iKy HapKo3y 0
Hi#l rpyni MUIlIed CTaHAAPTHOI JJ03W KJIAaCUYHOTO aHa/leNTHKa (cysibdokaMpoKainy), a Apyrid — JociiaKyBaHol cy6-
cTaHlil (reTepo3uy-31) 3 HacTynHo ¢ikcalliero TpUBaIOCTi HAPKO3Y, JUHAMIKH YaCTOTH AUXaJbHUX PYXiB, OLIHKU
IICUXOMOTOPHOTO CTaHy i ¢iziosoriuHux GyHKIii TBapUH y HApKO3i i mic/is1 mpo6yAKeHHs 32 YMOBH, 110 B XO/i €KC-
NepUMEHTY JOTPUMaHi KOHKPETHI /1030-4acoBi yMOBY BBe/|JeHHSl peYOBHH.

Pe3syabTaTH A0C/IiAXKEHHS CBilYaTh, 1110 MaKCMMasibHa epeKTUBHICcTD (18,2 %) gocaranacs rerepo3ugom-31 B 1031
1 Mr/kr, B TOM e yac onTuMasbHa 103a CKK (20 Mr/kr) nprckoproBasia mpo6ypxeHHs TBapyH Ha 19,5 %. TakuM YuHOM,
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cy6cTaHLis retepo3ua-31 y koHueHTpauii B 20 pasiB MeH1ue, Hx y CKK BusiBJisiia Maiike 0lHAaKOBY aKTUBHICTb. To# pakT,
110 mic/1s 11 BBEJJeHHS BXKe BIPOAOBXK MepiIoi XBUJIMHY YacToTa AuxanHs (U/4) gocrosipHo (p <0,05) 36inbiyeTnhes
B 1,6 pa3u B MOpiBHSAHHI 3 KOHTPOJBHOIO I'PYMOI0, 2 MaKCUMyM (125) auxasbHUX PyXiB/XBUJMHY B TPyIi Ipenapa-
Ty NOPIBHSHHS JOCATA€ThCA TiIbKU Yyepe3 6 xBUIMH (Y/5) cBigunTh npo 6-Tu KpaTHy nepeBary [eTepo3uay-31 3a
LWIBUAKICTIO CTUMYJIALIT MXaJbHOTO LeHTPY i ,03BOJIsIE€ BilHECTH OCTaHHIN 10 psAAy NepcrneKTUBHUX aHaIeNTHKIB.

BHCHOBKH. 3anponoHoBaHa Mo/ies1b GapMaKoJIOriYHOr0 CKPUHIHTY MPUCKOPIOE 1iecpAMOBaHUM NOIIYK OPUTiHA/b-
Hux All, Ma€ NOBHY HOBU3HY, OPUTiHAJIBHICTb, JIETKICTb IPY BiZITBOPEHHI, EKOHOMIUHI, €KOJIOTi4HI Ta ryMaHiCTU4HI
nepeBaru: CKOPO4ye KiJIbKiCTb 4acy i 1abopaTOpHUX TBAapHH, 3MeHIIY€E BapTiCTh A0CIiAiB, 36iab11ye iHdopMaTuB-
HIiCTb eKcliepuMeHTiB. MeToKa anpo60oBaHa Ha reTepo3u/jax i CBiAUNTH, 1110 NOXiJHi cipko- i a30TOBMicHUX reTepo-
LUKJIB € NepCIeKTUBHUMMU [/l NOLYKY opUriHaibHUX All, ki MaloTh 3Ha4HY NepeBary B IOPiBHAHHI 3 KJIACUYHUMU
aHa/lenTHKaMHu.

Kaiouoei cnoea: ankorosib; HapKo3; TeTEPO3U/|; aHAIENTHK; NPOOYKYIOUNN edeKT; 4acToTa JJUXaHHS; AUXaJIbHUH
LEHTP

H. B. Ka6auHas, C. M. /Ipozoeos, B. H. Ka6aunuii, 10. I0. Cepdokosa
HayuoHasbHbIl hapmayesmuyeckull yHuUgepcumem

CTaH,Z[apTHSHpOBaHHaH MO/JeJIb AJIKOTOJIBHOTO HAPKO3a AJ1A eJICHAIIPpAaB/JIEHHOI0 CKPUHHUHTa
dHAJIENTHUKOB

AHasny3 naToreHeTUYECKUX MEXaHHU3MOB PA3BUTHS HEOTIOKHBIX COCTOSIHUH (IIOK, KOJIJIAIC, HApKO3, acQUKCHs, TU-
NoKcUsl, 6aKTepHUalbHas UHTOKCHKALUsl, OTpPaBJeHle XMMUYeCKUMHU COeIMHEHUSIMU WUJIU JIeKapCTBAaMH, MO/aBJIsI0-
wumMu ¢yHkuuu [IHC) cBUzieTeNIbCTBYET O TOM, YTO Cpe/iM NIperiapaToB YPreHTHOM Tepalnuy aHaJleNTHIeCKHe Npena-
patsl (AIl) urpatoT nepBocTeneHHy0 poJib. 3a 50 JIeT UX aCCOPTUMEHT He TOJIbKO He 0GHOBJIAJICS, HO U COKPATHJICA
J10 lIeCTH HaMeHOBaHUN. ITO 06yC/I0BJIEHO OTCYTCTBUEM CTaHAapTa A nmoucka All

Iles1bI0 HALTUX HCCJIeJOBAaHUH CTAJIO CO3/JaHMe CTaHAapTa /s oT6opa All, 4To Mo3BoJIeT KOJMYeCTBEHHO (CTaTUCTH-
YeCKH JI0CTOBEPHO) OIIEHUTDb KaK YPOBEHb NMpooyKaawiiero adpdeKTa B [[eJIOM, TAK U ero MexaHW3M (UMEHHO JJ0JTI0
aHaJIeNITUYEeCKOrO JIeMCTBYs); CpaBHEHUeE U Ollpe/ie/ieHre IPUOPUTETOB AabHENIIero u3y4yeHus CyOCTaHIIUMI; CO3-
JlaHWe TeopeTUYeCKHUX OCHOB IleJieHanpaBJeHHOro norcka All U onTHMHU3MpOBaHHE HAYYHBIX UCCIe0BaHUN.

MaTepuasibl M1 MeTOABL. B Xo/1e Mccie[0BaHuUs S9KCIIEpUMEHTaNbHO 0TpaboTaHa MeTouKa oT6opa All: BHyTpUGpIO-
IIMHHOE BBEJIEHHE B ONITUMaJ/IbHOM J103€ HAPKOTU3UPYIOLEro Cpe/icTBa (3TaHo/1a); BBeZleHHe Ha NHKe HapKo3a O/-
HOU Irpyme Mblllled cTaHAAPTHOM 03Bl KJIACCUYECKOT0 aHa/IeNnTHKa (cy/1bdokaMPpoKanHa), a BTOPOH — UCCIeyeMbIX
cy6cTaHnui (retepo3ua-31) ¢ nocaeayrouel pukcanuel NpoJo/LKUTETbHOCTY HApK03a, JUHAMUKU YaCcTOThI Jbl-
XaTeJIbHbIX JIBIXKEHUH, OLleHKHU IICHXOMOTOPHOTO COCTOSHUSA U QU3UO0JIOTHYeCKUX QYHKIIMH KUBOTHBIX B HApKO3e U
nocJsie Npo6yXJeHNs IPH YCIOBUH, YTO B X0/l IKCIIEPHMEHTA COOJII0/leHbl KOHKPETHBIE 030-BpeMeHHbIe YCI0BUS
BBe/IeHHs BELECTB.

Pe3ysibTaThl HCCIeA0BAaHMUSA OKA3bIBAIOT, YTO MaKcUMaJsbHas 3ppexTnuBHOCTD (18,2 %) mocTurasach reTeposu-
noM-31 B 1o3e 1 Mr/Kr, B TO e BpeMs onTuMasbHas fo3a CKK (20 mMr/kr) yckopsia npo6yxAeHHe *KUBOTHBIX Ha
19,5 %. Takum o6pasoM, reteposua-31 B koHneHTpauuu B 20 pas MeHblle, 4eM y CKK nposB/isig nodTu oAMHAKOBY1O
aKTUBHOCTb. TOoT akT, uTo nocse BBefieHus [eTeposuga-31 y»xe Ha NPOTAKEHUU NIEPBOM MUHYTBI YaCTOTA AbIXaHHUSA
(4/14) nocrosepHo (p<0,05) yBennyruBaeTcd B 1,6 pa3 o CpaBHEHUIO C KOHTPOJIbHOH, a MakcuMyM (125) gbixaTesb-
HBIX /IBIDKEHU I /MUHYTY B IpyIIIe NpernapaTa CpaBHEHHs JOCTUTAeTCs TOJIbKO Yyepe3 6 MUHYT (U/15) cBUETENbCTBY-
€T 0 6-TH KPaTHOM IIperMyllecTBe reTepo3nja-31 no ckopocTH CTUMYJIALMH JIbIXaTeJbHOI0 LIeHTPa U M03BOJIAET
OTHECTH NOCJEAHUH K Py NePCHEKTUBHBIX aHAENITUKOB.

BbIBOAbI. Hpe,[moxce}maﬂ MoO/JieJib cl)apMaKonom!{ecxoro CKpUHUHIA YCKOPAET ].[eJIeHaHpaBJIeHHbII;’I INOHCK OpHUT'HaJIb-
HbIX All, umMmeeT IMMOJIHYXO HOBU3HY, OPUTUHAJIBHOCTD, JIETKOCTb ITPHU BOCIIPOX3BEI€HHNH, SKOHOMHWYECKHE, IKOJIoTru4e-
CKHe U TYMaHHUCTHUYEeCKHe NIPeuMyliecTBa: YyMeHblIaeT KOJIMYEeCTBO BpEeMEHU U J'Ia60paT0pHI:IX KUBOTHBIX, CTOUMOCTb
OIIBbITOB, yBeJINYHBAET I/IHCI)OpMaTI/IBHOCTb 9KCIIEpUMEHTOB. MeTO,CLI/IKa anpo6HpOBaHa Harertepo3nJax U CBUAETEJIb-
CTBYE€T, YTO IIPOU3BO/IHbIE CEPO- U a30TCOAEPXKAIIUX TeTEPOHKJIOB ABJIATCA IEPCIIEKTUBHBIMU OJId MOUCKA OPUTU-
HaJ/bHbIX All, VMEUHNX 3HAYUTEJIbHOE IPEUMYILIECTBO 10 CPABHEHHIO C KJIACCUYE€CKUMU aHaJIeIITUKAMHU.

Katouegvle c108a: ankorosib; HAPKO3; reTePO3n/i; aHAJNENTHK; MPOOYKAAINN 3P PeKT; yacToTa JbIXaHUSs; JbIXa-
TeJIbHBIN LIEHTP

he analysis of pathogenetic mechanisms

This situation is conditioned by many reasons,

of development of urgent conditions (ane-
sthesia, asphyxia, hypoxia, shock, collapse, bacterial
intoxication, poisoning by chemical compounds or
drugs suppressing the function of the central ner-
vous system) suggests that among urgent therapies
analeptic drugs (AD) are of a paramount impor-
tance. At the same time, their assortment has not
only been updated in the last 50 years, but reduced
to 6 drugs (nikethamide, sulfocamphocaine, caffeine,
bemegride, etimizol, corazol) with limited applica-
tion [1-4].

namely by the absence of the generalized research
standard for the AD screening model (dose-time
routes for application of the substances studied
and reference drugs for specific animals) [5, 6].
This makes impossible and preclude from:
¢ the quantitative (statistically reliable) assessment
of both the level of the awakening effect in general
and its mechanism (namely its analeptic action);
e comparison in the same conditions and deter-
mination of the prospects and priorities of fur-
ther study of the substances;
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e creation of theoretical foundations for the pur-
poseful search of AD;

e optimization of the research (to accelerate and
reduce costs significantly).

The existing situation limits the possibilities of
the whole medical industry - resuscitation and cre-
ates a crisis of a highly relevant group of pharma-
ceuticals.

The aim of our research was to develop the me-
thod for the purposeful screening of substances that
can reduce the duration of anesthesia sleep and acti-
vate the respiratory center (RC) of the brain, which
is the main feature of analeptics.

To achieve this aim the model of alcoholic an-
esthesia (AA), which is characterized by the com-
prehensive availability of consumable products, has
been chosen.

Materials and methods

The preliminary testing of the method was car-
ried out on 20 original substances of heterocides
(derivatives of sulfur and nitrogen-containing hetero-
cycles). The most effective of them is Heterocide-31.
The results of its study are given below.

The assessment of the analeptic (awakening)
effect of the substances was carried out on males
of white nonlinear mice weighing 20-30 g on the
model of AA. The reference drug was the classical
combined analeptic sulfocamphocaine (SCC) sti-
mulating the respiratory and vascular motor cent-
ers of the medulla oblongata [3, 4, 6-8].

The animals were kept under the standard con-
ditions of the Central Research Laboratory at the
National University of Pharmacy (NUP dance with
the sanitary and hygiene standards: hu h) in accor-
midity was not more than 50 %, with the tempera-
ture of 19-24 °C, and the “day-night” natural light
regime, in plastic cages on a standard diet with free
access to water [8]. The study was conducted ac-
cording to the EU Directive 2010/10/63 EU in ex-
periments involving animals; requirements of the
“General ethical principles of experiments on ani-
mals”; the methodological recommendations of the
State Pharmacological Center Ministry of Health of
Ukraine on Preclinical Research of Medicines and
the “European Convention for the Protection of Ver-
tebrate Animals used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985) [7].

Mice were divided into 3 groups (n = 6). All mice
were injected 12.5 % of ethanol intraperitoneally in
the dose of 5.5 mg/kg per animal [3, 4, 9-12]. Group 1
of mice was control. The test substance (Heteroci-
de-31) and the reference drug were also introduced
intraperitoneally in the 15-th min in the third phase
of anesthesia (the immobilized lateral position with
slow breathing) [9-11]. The second group received
Heterocide-31 in the dose of 1.0 mg/kg. Group 3 was
injected SCC in the dose of 20 mg/kg [9-11, 13, 14].

The efficacy of all substances studied was as-
sessed by the duration of anesthesia (DA), and the
effect on RC was determined by the frequency of
respiratory movements per minute (FRM/min) in
different phases of anesthesia before and after the
injection of Heterocide-31 or SCC. Indicators of DA
and FRM / min for the first group were used as a
control for other groups.

The degree of the awakening effect of Hetero-
cide-31 and SCC was estimated by the difference in
time between anesthesia (taking the position on
four paws) and the time of the lateral position (LP)
[9-11, 13-15]; the analeptic effect (the effect on RC)
was determined according to the dynamics of
FRM/min. (FRM 4-FRM 8).

FRM 1 of each animal was measured for 60 sec,
starting with the moment the mice took LP. FRM 2
was counted in the 7-th min, FRM 3 - in the 14-th
min of the anesthesia sleep, FRM 4 was measured
(in the 15-th min) immediately after introduction of
Heteroside-31 or SCC. The following values were
recorded in the 20-th min (FRM 5), in the 25-th min
(FRM 6) and in the 30-th min (FRM 7). After a com-
plete awakening (position on four paws) the last
measurement was carried out (FRM 8) [9-11, 13-
15]; the psychomotor state of animals (disorienta-
tion or purposefulness of the movement), the level
of their post-narcotic adaptation (hyperactivity or
inhibition, interest in food and water), physiologi-
cal reactions (hypersalivation, urination, defecation),
etc., were assessed.

The reliability of the results was evaluated ac-
cording to the criteria of Kruskal-Wallis and Mann
Whitney using Statistica 10.0 [16].

Results and discussion

According to the results of the experiments con-
ducted among 20 substances studied (derivatives of
sulfur and nitrogen-containing heterocycles) Hete-
rocide-31 showed a pronounced awakening effect
(Tab. 1). The maximum efficiency (18.2 %) was achie-
ved by Heterocide-31 in the dose of 1 mg/kg, while
the optimal dose of SCC (20 mg/kg) accelerated
awakening of animals by 19.5 %. Thus, Heteroci-
de-31 in the concentration of 20 times less than
that of SCC showed almost the same activity.

The quantitative characteristics of the experi-
ment corresponded to the behavioral ones. Animals
receiving Heterocide-31 after awakening showed a
clear coordination of movements (rapid targeted
movement), the active use of food and water, in-
creased diuresis and bowel movements. Mice from
the SCC group after a complete awakening moved
much more slowly, mostly around the perimeter of
the cell, often fell, there was the lack of interest in
water and food, urination was rare. Animals of the
control group after ethanol anesthesia were gene-
rally disoriented and retarded for a long time (they
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Table 1

The awakening effect of the substances studied on the model of alcoholic anesthesia

The average time of . . The awakening
Groups the lateral position The average anesthesia duration effect, %

_ 103 min. 48 sec. o
Ethanol (n=6) 6207(4208:6826) 100 % 0
Ethanol + Heterocide — 31 2 min. 02 sec. 84 min. 55 sec. 81.8 % 18.2
1.0 mg/kg (n=6) 115(102;125) 5041(4999;5241) e :
Ethanol + Sulfocamphocaine 83 min. 36 sec. o
20 mg/kg (n=6) 4676 (3888;5550%) 80.5% 19-3

p 0.1641 0.4594

Notes:

1) p - the level of statistical significance when comparing samples using dispersion analysis ANOVA;
2) * — the level of statistical significance when comparing samples of the groups studied with the control group using Newman-

Keuls test;
3) n — the number of mice in the group.

Table 2
The effect of the substances studied on the frequency of respiratory movements
on the model of ethanol anesthesia in mice (n = 6)

FRM genp Control pathology Ethanol + Heterocide-31 Sulfolic:rir;ﬂotaine p
FRM 1 115(108;120) 0.1797
FRM 2 107(100;118) 0.0240
FRM 3 104(94;110) 0.2023
FRM 4 76(66;90) 120(114;124)* 105(100;108)*/** 0.0021
FRM 5 95(78;104) 124(122;124) 125(112;130) 0.0782
FRM 6 96(82;110) 120(116;120)* 121(112;124)* 0.0150
FRM 7 107(106;110) 124(118;126)* 125(116;136) 0.0229
FRM 8 117(116;132) 123(114;138) 125(116;136) 0.7860

Notes:

1) p — the level of statistical significance when comparing samples using dispersion analysis ANOVA;
2) * - the level of statistical significance when comparing samples of the groups studied with the control group using Kruskal-

Wallis test;

3) ** — the level of statistical significance when comparing samples with the Heterocide-31 group using Kruskal-Wallis test;

4) n — the number of mice in the group.

moved slowly, often made a lot of circular move-
ments, there was the lack of interest in water and
food, while diuresis was less pronounced).

The given observations of behavioral reactions
of animals completely coincide with the traditional
notions about the mechanisms of action of classi-
cal analeptic - SCC [3, 4], and ethanol [1-6, 12],
which suppresses the central nervous system and
causes intoxication of the organism as a whole.

Comparison of quantitative values of SCC in dif-
ferent phases of ethanol anesthesia with DA indi-
cated that after introduction of ethanol, FRM 1 -
FRM 4 significantly (p<0.05) decreased from 115,

107, 104, respectively, to 76 FRM/min, reaching the
minimum in the control group in the 15-th min of
anesthesia (Tab. 2, Fig.). After introduction of Hete-
rocide-31 and SCC there was an immediate (at the
tip of the needle) significant increase of FRM 4 in rela-
tion to the control group by 57.8 % and 38 %, re-
spectively. Subsequent synchronous stabilization of
FRM under the effect of SCC and Heterocide-31 oc-
curred already in the 20-th min (FRM 5 - by 30.5 %
and 31.5 %, FRM 6 - by 25 % and 26 %, FRM 7 by
15.8 % and 16.8 %, FRM 8 - by 5.1 % and 6.8 %, re-
spectively) and was observed up to the total awa-
kening of animals (FRM 8). This can be explained



8  ISSN 2518-1572 (Online) KAIHMHA PAPMALLIA. —2017.-T. 21, Ne 4 ISSN 1562-725X (Print)

2 130 FRM5 FRM7 FRMS

=]

£ FRM4 FRM6  m— g

f FRM8

[} FRM1 FRMS8

o

@ 115 - _—=0

c

[ FRM7

£ FRM2 (> FR

>

[]

£ 100 F

g‘ FRM5 i —O— Ethanol

g —B— Heterocide-31

@ —/x— Sulfocamphocaine

% 85

>

2 F

[}

=]

o

o

- 70 . . . . . . . . . . . . .
& N & & & & & & & & & N NP
KONPURCO r&é\ (ﬁbe o ©F »F o8 of N N \@é\

Time

Fig. The change in the frequency of respiratory movements of the substances studied in ethanol anesthesia

by the related mechanisms of exposure of both a tradi-
tional analeptic SCC and Heterocide-31 substance, which
was studied for the first time, on RC [9-11, 13, 14].

The above facts of coincidence experimentally
confirm the adequacy of the research model pro-
posed and emphasize the objectivity and optima-
lity of the chosen time of introduction of the sub-
stances studied (in the period of the maximum depth
of anesthesia) [9-11, 13, 14].

The fact that after introduction of Heterocide-31
the respiratory rate (RR4) significantly increases
(p <0.05) by 1.6 times already within the first mi-
nute compared to the control group, and the maxi-
mum (125) respiratory movements / min in the re-
ference drug group is achieved only in 6 min (RR5)
indicates the 6-fold advantage of Heterocide-31 by
the rate of the respiratory center stimulation and
allows referring the latter to a number of promis-
ing analeptics.

Thus, the method of pharmacological AD scree-
ning proposed can solve the problems of searching
promising AD; it has a certain novelty, originality, eco-
nomic, environmental and humanistic advantages:
reduces the number and the cost of experi-
ments; the number of injured and disposed
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laboratory animals; the time spent on the ex-
periments;
increases the information value of the experi-
ments (the possibility of qualitative and quan-
titative statistically reliable comparison of the
analeptic and side effects);
can significantly accelerate the purposeful search
for original effective analeptics and expand the
critically limited range of drugs that are relevant
for use in extreme life support conditions.
CONCLUSIONS
1. The adequacy of the method of ethanol ane-
sthesia developed has been experimentally con-
firmed; it allows determining and comparing the
anti-narcotic activity of promising substances and
classical analeptics, as well as their effect on RC
statistically reliably, objectively, qualitatively and
quantitatively.

2.1t has been determined that heterocides (de-
rivatives of sulfur and nitrogen-containing hetero-
cycles) have some advantages over classical ana-
leptics and are a promising area for a purposeful
search of AD.
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