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THE STUDY OF THE ANALEPTIC ACTIVITY OF DERIVATIVES
OF SULFUR- AND NITROGEN-CONTAINING HETEROCYCLES
ON THE MODEL OF THIOPENTAL NARCOSIS

The range of the use of analeptics covers a number of urgent states (shock, collapse, anesthesia, asphyxia, hypoxia,
bacterial intoxication with chemical compounds or drugs suppressing the CNS functions), i.e. almost all areas of urgent
therapy of peacetime, military medicine and disaster medicine. However, over the past 50 years, their arsenal has not
only been renewed, but even reduced to 6 drugs. This is because of the lack of standardized methods for assessing
analeptic efficacy and the theoretical basis for their development.

Aim. To search and study the promising substances with the analeptic effect among derivatives of sulfur- and nitrogen-
containing heterocycles on the standardized model of thiopental narcosis.

Materials and methods. The results of the experiment conducted confirm the adequacy of the method tested, which
allows to compare the effect of original substances and classical analeptics on the central nervous system (CNS) and
respiratory center (RC) objectively qualitatively and quantitatively (statistically reliably) by intraperitoneal adminis-
tration of optimal doses: anesthesia (sodium thiopental); at the peak of anesthesia the classical analeptic sulfocam-
phocaine (SCC) for the first group of animals, the test substances for the second and third groups with the subsequent
observation of the anesthesia sleep duration, the dynamics of the frequency of respiratory movements, the psychomo-
tor state and the physiological functions of mice in anesthesia and after awakening.

Results. It has been found that the optimal depth and duration of anesthesia is achieved by the intraperitoneal injec-
tion of 42 mg/kg of thiopental sodium. The most effective was the traditional analeptic SCC, which in the optimal dose
(20 mg/kg) accelerated the awakening of animals by 35 %. Heterosides-21, -31 provided a reliable reduction in dura-
tion of anesthesia by 26.8 % and 24.4 % in the dose of 2 mg/kg. After introduction of the test substances the frequency
of respiratory movements (RM) increased significantly (p < 0.05) for 10 min compared to the control group, reaching
the maximum (85.3 DD/min) in the SCC group. It indicates its superiority in the rate of RC stimulation compared to
both Heterosides, which with the concentration of 10 times less than SCC were statistically insignificantly inferior to it
by 8.2 % and 10.6 %, respectively.

Conclusions. The model of thiopental narcosis makes it possible to statistically reliably compare the effectiveness of
classical drugs and original substances by the signs of the awakening effect on the CNS and RC; it can be recommended
as a reference model for the purposeful search of analeptics. On the example of studying heterosides the adequacy of
the screening model proposed and the prospects of derivatives of sulfur- and nitrogen-containing heterocycles for the
search of effective analeptics have been confirmed.

Key words: narcosis; sodium thiopental; analeptics; heteroside; awakening effect; respiratory center

L B. Ka6auHa, C. M. /Ipozoeos, B. I. Ka6auHnuii, 0. I0. Cepdiokoea
HayioHanvHull hapmayesmuytuii ynigepcumem

JocnigxeHHs aHAJ1eNTUYHOI aKTUBHOCTI MOXiJHUX CipKO- Ta a30TOBMiCHUX reTepoLUKJIiB
Ha MoJeJIi TIONeHTa/I0BOro HapKo3y

Jliana3oH BUKOPUCTAHHS aHAJIENTHUKIB OXOILIIOE IUPOKUH psij| HEeBiAKJIaJHUX CTaHiB (10K, KOJIAIC, HApKo3, acdikcis,
rinokcisi, 6akTepia/ibHa iIHTOKCUKAIisl OTPYEHHS XIMIYHUMHU CIIOJTYKaMU a6o JIiKaMH, 10 MpUrHivyoTh ¢yHkIii [IHC),
TO6TO Maiixe yci chepu ypreHTHOI Tepalii MUpHOTro Yacy, BilCbKOBOI MeJULIUHU Ta MeJULIMHU KaTacTpod. BoaHouac
3a octaHHi 50 poKiB iX apceHas He TiIbKHM He TONOBHIOBABCS, a HAaBiTh CKOPOTHUBCH /10 6 mpemnapatis. Lle 3ymMoBJieHo Bij-
CYTHICTIO CTaH/JapTU30BaHUX METO/IB OLiHKH aHAJIENTUYHOI epeKTUBHOCTI | TEOPETUYHHX OCHOB IX CTBOPEHHS.

MeTa A0C/TiAKEeHHS — 11iIeclpsIMOBaHUH MOIIYK NMepCIeKTUBHUX CyOCTAHIIiM 3 aHAJIEITUYHOIO Ji€I0 cepesi MOXiHUX
CipKO- Ta a30TOBMIiCHUX reTEPOIMKIIIB HAa CTaHIAPTU30BaHIM Mo/ieJi TIOeHTa/I0BOro HAPKO3Y.

Martepiam Ta MeTOAU. Pe3y/ibTaTH IPOBE/IEHOT0 EKCIEPUMEHTY MiITBEP/PKYIOTh a/IeKBAaTHICTh BiJIpalbOBaHOi METO-
JIMKH, 110 103BOJIS€ 06'EKTUBHO AKICHO Ta KiJIbKiCHO (CTaTUCTHUYHO JOCTOBIPHO) MOPIBHIOBATH BIVIMB OPUTiHAJIBHUX
pevoBHH i kinacnyHux aHasenTukiB Ha UHC i guxanbauit nenTp (/L) misxom BHYTPiLIHbOOYEepPEBUHHOTO BBEIEHHS
ONTHMaJIbHUX /103: HAPKO3HOI'0 3ac00y (TioneHTasy HaTpilo); Ha iKYy HApKO3y OJHIH Irpyni TBAPUH KJIACUYHOTO aHa-
snentuka cynbpokampokainy (CKK); gpyriit Ta TpeTiit - gocaimkyBanux cyocranniit (leteposuau-21, -31) 3 Hactyn-
HUM CIIOCTEPEeXXeHHSM TPUBAIOCTI HAPKO3HOTO CHY, AMHAMIKH YaCTOTH JUXaJbHUX PYXiB, ICUXOMOTOPHOPHOTO CTaHY
Ta ¢isiosoriunux GyHkuii Muiiel y ctadi HapKo3y Ta mic/s npo6yaKeHHs.

Pe3ysibTaTH. BcTaHOB/IEHO, 1110 ONTUMaJIbHA [MIM6HWHA | TPUBATICTh HAPKO3Y AOCATAETHCSA IPU BHYTPIiLTHbOOUYEpe-
BUHHOMY BBeJleHHi 42 Mr/Kr TioneHTasy HaTpito. Hail6inpu epeKTUBHUM BUABUBCA TpaAuLiiHui aHanentuk CKK,
SIKUW B ONTUMaJIbHIN 103i (20 Mr/Kr) npuckoproBaB NpoOymKeHHs TBapuH Ha 35 %. leTepo3uau-21, -31 3a6e3ne-
yyBaJsH BiporigHe (p<0,05) ckopoueHHs TpuBaJsocTi (26,8 % Ta 24,4 % BignosigHo) Hapko3y B fo3i 2 mr/kr. [licas
BBeJIEHHS JIOC/Ii/I)KyBaHUX PEYOBUH BxKe MpoTsaroM 10 XBUJIMH YacToTa AuxanbHUx pyxiB ([P) Biporizno (p < 0,05)



ISSN 1562-725X (Print)

KLINICNA FARMACIA. — 2018. — Vol. 22, No. 2 ISSN 2518-1572 (Online)

55

36i/bLIKIack B TOPIBHAHHI 3 KOHTPOJIBHOIO IPYIOL0, Aocsraoyu makcumymy (85,3 [IP/xB) B rpyni CKK, 1o cBiguuTh
npo nepesary CKK 3a mBukictio crumyssuii /L nepes o6oma retepo3uiamy, siki B KoHeHTpauii B 10 pa3iB MeHIin
3a CKK cTtaTucTHU4HO HEBipOTiHO NOCTynanucs KoMy 3a akTUBHICTIO jiniie Ha 8,2 % Ta 10,6 % BifnoBiHO.

BucHOBKM. Mo/ie/1b TiolleHTa/I0BOr0 HAPKO3Y A03BOJISIE CTATUCTUYHO BipoTiAHO MopiBHIOBAaTH ePpEeKTUBHICTD KJla-
CUYHUX NpenapaTiB Ta OpUTiHaJIbHUX PEYOBHH 3a 03HAKaMH NpoOymKyodoro edexTy Ta BriuBy Ha LIHC Ta fuxanb-
HUU LleHTp i MoXKe peKOMeH[yBaTHCS SIK CTAaHAAPT AJ1s LiJleCIPsIMOBAaHOTrO MOIIYKY aHa/leNnTHKiB. Ha npukiazi gocoi-
JDKeHb reTepo3u/iiB NiJTBep/KeHl aZleKBaTHICTh 3allPONIOHOBAHOI MO/iesli CKPUHIHTY Ta [epCleKTUBHICTb MOXiAHUX
CipKO- Ta a30TOBMICHUX reTePOLUKJIIB J/I5 MOIYKY epeKTUBHUX aHAJIENTHKIB.

Kaiou4oei c/i108a: Hapko3; TioneHTa/l HaTpPilo; aHAJIENTUKY; TeTEPO3U/]; TPOOY/PKYI0UUH ePeKT; AUXaJIbHUN LIEHTP

H. B. Ka6auHnas, C. M. /[pozoeo3s, B. H. Ka6auHuii, 10. I0. Cepdokosa
HayuoHabHblll hapmayesmuyeckuli yHugepcumem

UcciepoBanue aHaJIeNTHYeCKOH aKTUBHOCTH MNPOU3BOAHBIX CE€PO- U A30TCOAEPKALLIUX
reTepouuK/IOB HA MOAE/IX THOIIEHTA/IOBOI0 HAPKO3a

JlvanasoH MCIoJIb30BAHMSA aHAJIENTHKOB 0XBAaTbIBAET OGIIMPHBIHN P/ HEOTJIOKHBIX COCTOSIHUH (10K, KOJIIAIC, Hap-
K03, acGUKCHS, TUIIOKCHS, GaKTepHaibHas MHTOKCUKALUs OTPABJIeHHUsI XHMUYECKUMHU COeJMHEHUSIMHU UJIH JIeKap-
cTBaMy, nogasJsitouMu ¢yHkuuu [IHC), To ecTh MoyTH Bee chepbl ypreHTHOU Tepanuy MUPHOI'0 BpeMEHH, BOEHHOU
MeAMLIMHBI U MeULIHBI KaTacTpod. [Ipu aToM 3a nocesHue 50 sieT UX apceHasl He TOJIBKO He MOIOJIHAJICH, a JJaxe
COKpaTHJIcd 10 6 mpenapaToB. ITO 06YCI0BJIEHO OTCYTCTBHEM CTaHAAPTU3WPOBAHHBIX METO/IOB OLleHKU aHaJIeNTH-
4yecKod 3 PEKTUBHOCTH U TEOPETUYECKUX OCHOB UX CO3/JaHUSI.

ueﬂb HUCC/IeA0BaAHUA — HeﬂeHaHpaBﬂeHHbIﬁ IMOUCK NEePCHEeKTHUBHbIX Cy6CTaHHI/1ﬁ CaHa/IeITUYEeCKUM ﬂeﬁCTBHeM cpeaun
MPOU3BOJHBIX CEPO- U A30TCOAEPMKAIIUX IreTePOILUKJ/IOB Ha CTaHAapTHBHpOBaHHOﬁ MOJieJIM TUONIEHTAJIOBOr'0 HapKOo3a.

MaTepuasbl ¥ MeTOABIL. Pe3ysbTaThl NPOBEJEHHOT0 IKCIIEPUMEHTA MOATBEPKAAIOT aIeKBATHOCTb OTPab0TaHHOH
MEeTO/MKH, NO3BOJIAIIEH 06'beKTUBHO KaueCTBEHHO U KOJIMYECTBEHHO (CTAaTHCTUYECKH I0CTOBEPHO) CPaBHUBATH
BJIMSIHUE OPUTHHAJIbHBIX BEIECTB U KiIaccuuecKux aHasenTukoB Ha IIHC u gpixaTesnbHbll neHTp (/L) nyTemM BHYTpH-
OPIOIIMHHOTO BBEJIEHUsT ONTUMAJIbHBIX J03: HAPKO3HOTO Cpe/icTBA (THOMEHTA HATPUs); HAa MUKe HapKo3a OJHOU
rpyIIIe )KUBOTHBIX KJIACCUYECKOTo aHasenTuka cysibdokaMmdpokanHa (CKK), BTopol u TpeTbelt rpynnam — uccieny-
€MbIX CyOCTaHIMHU C NOCAeAYIOIINM Ha0/II0JeHHeM MPOAOIKUTENbHOCTA HAPKO3HOI0 CHA, JUHAMUKH YaCTOThI Jbl-
XaTeJIbHBIX IBMKEHUH, ICUXOMOTOPHOTO COCTOSIHUS U GU3UOIOTNYeCKHUX GYHKIUN MbIIIel B COCTOSTHUM HapKo3a U
nocJie npo6y>XjeHusl.

Pe3ysibTaThbl. YCTaHOBJIEHO, UTO ONTUMaJ/IbHAsA IyOHHA U MPOJOJ/DKUTENBHOCTD HAPKO3a JJOCTUTAIOTCS TPU BHY TPH-
OpIOIIMHHOM BBeJleHUU 42 Mr/Kr THoneHTa a HaTpus. Haubosee adpPpeKTUBHBIM OKa3asicsa TPAJUIMOHHbIN aHaIen-
TukK CKK, KoTOpBI B onTUMabHOU J103e (20 Mr/Kr) YCKOPSI IPOGYXKAeHHe )KUBOTHBIX Ha 35 %. [eTepo3uambi-21, -31
obecneuynBanu gocroBepHoe 26,8 % u 24,4 % cokpallleHHe IPOAOJLKATENbHOCTH HapKo3a B flo3e 2 Mr/kr. [locie BBe-
JIeHUs UCCIelyeMbIX BellleCTB ke B TeueHHe 10 MMHYT YacToTa JibIXxaTeJbHbIX JBrxeHuH ([/]) mocroBepHo (p < 0,05)
yBEJMUUBAJIACh 10 CPABHEHUIO C KOHTPOJIBHOU rpynno, gocturas makcumyma (85,3 [1/1/mun) B rpynne CKK, yto
CBUJETEJIBCTBYET O €r0 MPeUMyILeCTBE B CKOPOCTH cTUMynsiuuu /i1l nepes 060MMHU reTepo3niaMu, KOTOpbIe B KOH-
neHTpanuu B 10 pas Mmenbuiel, yem CKK cTaTucTHYecKkr HeJOCTOBEPHO YCTYIaIX €My 110 aKTHBHOCTH COOTBETCTBEH-
Ho Ha 8,2 % u 10,6 %.

BbIBOAbI. Mo/1e/1b THOTIEHTAJIOBOT0 HAPK03a M03BOJISIET CTATUCTUYECKH I0CTOBEPHO CPAaBHUBATDh 3P PEKTUBHOCTD
KJIACCUYECKHX MpernapaToB U OPUTHHAJIbHBIX BELIECTB 10 MPU3HAKaM Npooyx/jatoiiero Bausanus Ha LIHC u fbixa-
TeJIbHBIN LEHTP U MOKeT PEKOMEH/J0BAaThCsl B KaueCTBe CTaHapTa AJisl LieJieHallpaBJeHHOro I0OMCKa aHaIelITUKOB.
Ha npumepe uccieoBaHUM reTepo3n/10B NOATBEPXKAEHbl aleKBaTHOCTDb NpeJjlaraeMoi MoJie/Iu CKpUHUHTA U Tep-
CIIEKTUBHOCTh MPOU3BO/IHBIX CEPO- U A30TCOAEPKAIUX MeTEPOLUKIIOB /151 TOUCKA 3 PEKTUBHBIX aHATEIITUKOB.

Kawouesvle ca06a: HapKo3; THONIEHTAJ HATPUS; aHAJIEIITUKHY; FeTepO3u/; Npobyxaarolui apdeKT; AbIxaTeNbHbIH
LEHTP

he range of the use of analeptics covers a num-

Among the numerous references of scientific

ber of urgent states (shock, collapse, anesthe-
sia, asphyxia, hypoxia, bacterial intoxication with
chemical compounds or drugs suppressing the CNS
functions), i.e. almost all spheres of urgent therapy
of peacetime, military medicine and disaster medi-
cine [1].

The paradox of the current situation with ana-
leptics is that over the past 50 years their arsenal
has not only been renewed, but even reduced to
6 drugs worldwide and up to 3 in Ukraine (sulfo-
camphocaine, caffeine and cordiamin), which, by
virtue of their peculiarities and disadvantages can
not stand modern requirements of anesthesiology
and resuscitation [2].

sources concerning the effectiveness of analeptics
in the abovementioned cases of life support in ex-
treme conditions there are no methodological recom-
mendations, standardized methods for assessing
their effectiveness, and even hints of the theoreti-
cal basis for their creation [1, 2].

Thus, optimization of the purposeful search of
safe, analeptic agents with the wide spectrum of
action is a feasible, promising and highly relevant
problem, and development of standardized models
of their pharmacological screening is a very impor-
tant step in its solution.

The aim of the study is the purposeful search
promising substances with the analeptic effect among
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derivatives of sulfur- and nitrogen-containing he-
terocycles on the model of thiopental narcosis (TPN)
developed.

Materials and methods

The analeptic (awakening) effect of the substan-
ces was assessed in males of white nonlinear mice
weighing 20-30 g. TPN (PC Kyivmedpreparat,
ARTERIUM, Ukraine) was used as a suppressor of
the respiratory and vascular motor centers of the
brain. It is actually used in modern medicine and
veterinary medicine as an anesthetic drug.

The reference drug was the classical combined
analeptic sulfocamphocaine (SCC) stimulating the
respiratory and vascular motor centers of the me-
dulla oblongata [3].

The optimal doses of TPN (42 mg/kg), SCC
(20 mg/kg), Heteroside-21 and -31 (2 mg/kg) were
determined experimentally by titration of doses [4-6].

The mice were kept in plastic cages on a stan-
dard diet with free access to water in the conditions
of the Central Research Laboratory at the National
University of Pharmacy in accordance with the sa-
nitary and hygienic norms (t = 19-24 °C, humidity
not more than 50 %, “day-night” natural light regi-
me) [7]. All studies were performed in accordance
with the requirements of the “General ethical prin-
ciples of experiments on animals”, the methodologi-
cal recommendations of the State Pharmacological
Center of the Ministry of Health of Ukraine on Pre-
clinical Research of Medicines, “European Convention
for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes” (Stras-
bourg, 1985) and in accordance with EU Directive
2010/10/63 EU in experiments involving animals [8].

During the experiment the animals were divided
into 4 groups (n = 6). Initially, they all were inject-
ed with TPN intraperitoneally [4-6, 9, 10]. The first
group was used as a control, and mice received only
TPN. The substances under study and the reference
drugs were also injected intraperitoneally after the
introduction of animals into the third phase of an-
esthesia (the immobilized side position with the
slow calm breath) at the peak of anesthesia sleep
(30-40 min). The second and third groups received
the substances under study, namely Heteroside-21
and Heteroside-31. The fourth group was under sul-
focamphocaine [11, 12].

The effectiveness of all substances under study
was assessed by the duration of anesthesia (DA).
The effect on the respiratory center (RC) was de-
termined by the frequency of respiratory movements
per minute (FRM/min) in different phases of anes-
thesia before and after the injection of awakening
drugs. Indicators of DA and FRM/min in mice from
group 1 were considered to be control, and the ex-
perimental groups were compared with them [11, 12].

FRM was measured for 60 sec after the TPN
injection starting with the moment the mice took

lateral position (LP) (FRM 1), and the following
every ten minutes (FRM 1 - FRM 9, respectively).
Heteroside-21, Heteroside-31 and SCC in the cor-
responding groups were injected at the peak of ane-
sthesia (in 31 min) immediately after the calcula-
tion of FRM 4. The last measurement of FRM was
carried out after the mice adopted the position on
the four paws (complete awakening) [13]. From this
moment, the psychomotor state of animals (disori-
entation or purposefulness of the movement), the
level of their adaptation after anesthesia (restless-
ness, hyperactivity, interest to food and water), phy-
siological reactions (urination, defecation) and others
were assessed [9, 10, 13]. The reliability of the re-
sults obtained was evaluated according to Newman-
Keuls test and Mann-Whitney test using the Statistica
10.0 software [14].

Results and discussion

The results of the study are presented in Tab. 1.
In the course of the studies performed it was found
that with an intraperitoneal injection of TPN in the
dose of 42 mg/kg the optimal depth and duration
of anesthesia achieved. Among the substances stu-
died Heteroside-21 and Heteroside-31 showed a mar-
ked stimulant effect, which was repeatedly statisti-
cally and reliably reproduced thereafter. The maxi-
mum efficacy (26.8 %) was significantly achieved
by Heteroside-21 in the dose of 2 mg/kg, while He-
teroside-31 in the same dose was slightly inferior
and significantly reduced the duration of anesthesia
by 24.4 %. The traditional SCC analeptic, which in
the optimal dose significantly accelerated the awa-
kening of animals by 35 %, was the most effective.

Thus, both Heterosides in the concentration being
10 times less than SCC statistically insignificantly
exceeded in activity only by 8.2 % and 10.6 %, re-
spectively. It indicates that derivatives of sulfur- and
nitrogen-containing heterocycles are promising for
the search of original analeptics.

The quantitative characteristics of the experi-
ment were adequate to behavioral reactions of ani-
mals. Thus, mice in the group with Heteroside-21
and Heteroside-31 right after awakening were cha-
racterized with a good movement coordination (mo-
ving by the straight line with a quick rate), active
intake of water and food together with increased
diuresis in the postanesthetic period. Mice from the
group taking SCC after a complete awakening mo-
ved with a less rate with frequent falling down,
more often around the perimeter of the cage, with-
out particular interest to water and food, with rare
urination, and further they went to hibernation
(approximately for 1 hour). Animals of the control
group after awakening from TPN (85 min 20 sec)
were deferred and disoriented for a long period of
time (stood still or moved slowly, fell down from
one side to another, performed round movements,
they had no interest to water and food at all) and
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Table 1

The awakening effect of the substances under study on the model of thiopental narcosis (n=6)

Groups 1;22 ?;Z:,Z?:g;g?o?f The average anesthesia duration Theeaﬁv:tg)zing
TN (gi 202 io;;;) 100% 0
Hete—[zl;;e—ﬂ 2 min 02 sec (36712}'&1226553?;*) 73.2% 26,8
¥ :
Heteroside-31 17325560 o688 e 158 5% 75,6 % 24,4
Sulfoc;rrI:\l\[l);ocaine (3252gén122921§*) 65 % 35
P 0.9834 0.00001

Notes:

1) p - the level of statistical significance when comparing samples using ANOVA dispersion analysis;
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.

after some period of time they also fell asleep for a
long period of time (1-2 hours). This behavior com-
pletely coincides with the classical complex of symp-
toms of TPN postanesthetic intoxication [9, 10, 13].

To determine the awakening mechanism of He-
teroside-21 and -31 the dynamics of the animals’
FRM change under the action of Heteroside-21 and
-31 was studied in a parallel way with SCC - a clas-
sical analeptic affecting both on the respiratory and
vasomotor centers of medulla oblongata.

The comparison of the results of FRM in different
phases of TPN with TN (Tab. 2) showed that FRM 1 -

FRM 4 decreased from 78.6; 70.2; 65.3 RM/min,
respectively, after the introduction of TPN, reach-
ing the minimum of 61 RM / min (the peak of an-
esthesia) in the control group in 30 - 40 min of an-
esthesia. After the injection of Heterosides-21, -31
and SCC there was a significant increase in FRM 5
(p < 0.05) for 10 min in relation to the control group
by 12.6 %, 12.5 % and 51.8 %, respectively. Then
FRM indicators were divided in the following sequence
for Heteroside-21, Heteroside-31 and SCC: FRM 6
significantly (p < 0.05) increased - by 33.7 %, 28.4 %
and 34.2 %, respectively; FRM 7 - by 15.6 %, 17.9 %,

Table 2
The effect of the substance under study on the frequency of respiratory
movements of mice on the model of thiopental narcosis
Groups TPN TPN + TPN + TPN +

FRM Heteroside-21 Heteroside-31 Sulfocamphocaine P
FRM 1 78.6 + 6.2 (n=24) 0.5375
FRM 2 70.2 + 8.3 (n=24) 0.2950
FRM 3 65.3 = 6.4 (n=24) 0.4079
FRM 4 61.0 = 6.0 (n=24) 0.0720
FRM 5 56.2 + 6.24 (n=6) 63.3 + 1.9%*/** (n=6) | 63.2+2.2*/** (n=6) | 85.3+6.4* (n=6) 0.0000
FRM 6 60.2 + 6.0 (n=6) 80.5 + 4.3 * (n=6) 77.3£6.4* (n=6) 80.8 + 3.4 * (n=4) 0.0000
FRM 7 66.6 + 12.6 (n=6) 77.0 £ 1.0 (n=3) 78.5+3.3 (n=4) (n=0) 0.1342
FRM 8 67.8 £ 8.2 (n=6) 78.0£ 0.0 (n=1) 78.0 £5.7 (n=2) (n=0) 0.2631
FRM 9 70.2 £ 10.3 (n=6) (n=0) (n=0) (n=0) -

Notes:

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

Wallis test;

2) ** — the level of statistical significance when comparing samples of Heteroside-21 group and Heteroside-31 group with

sulfocamphocaine group using Kruskal — Wallis test;
3) n - the number of mice in the group.
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Fig. Dynamics of the respiratory frequency of the substances under study on the model of thiopental narcosis

the percentage equivalent for the SCC group was
already absent because all mice from the group
already awakened; FRM 8 was measured only for
the groups of both Heterosides, and in both cases it
was by 15 % higher than in the control group. FRM
9 was measured only in the control group since
other groups had already awakened up by that time.
The results obtained coincide with the classical con-
ception about the mechanisms of TPN action, which
suppresses the CNS in general and RC in particu-
lar [1, 2, 11-13], as well as the classical analeptic -
SCCM [1-3, 11, 12]. It experimentally confirms the
adequacy of the study model chosen and empha-
sizes the objectivity and optimality of the select-
ed time of the injection of the substances studied
(during the maximum depth of anesthesia).
During the experiment an interesting fact was
found that after the injection of Heteroside-21, -31
within 10 min FRM 5 significantly (p <0.05) increased
compared to the control group, reaching the maxi-
mum (85.3 RM/min) in the group of SCC. It indicates
an advantage of SCC by 34.7 % at the rate of stimu-
lation of RC compared to both Heterosides (Fig.).
Further synchronous stabilization of FRM under the
effect of the SCC and Heterosides-21, -31 occurred
already in 50 min (FRM 6), it corresponded to the
starting level of FRM 1 or was slightly higher, fol-
lowed by a slow awakening of the animals. The com-
parison of indicators of FRM 7, FRM 8 and FRM 9
demonstrates that the control group (70.2 RM/min)

even after complete awakening (85 min 20 sec) did
not reach the starting level of FRM 1 (78.6 DR/min).
This again confirms the presence of a severe post-
anesthetic intoxication of TPN on the CNS in gene-
ral and RC in particular (Fig.) and explains beha-
vioral reactions (disorientation, inhibition, the lack
of interest in food and water, suppression of physio-
logical reactions).

The results of the experiment conducted con-
firm the adequacy of the method of thiopental nar-
cosis developed; it allows to objectively (qualitatively
and quantitatively) assess the effect of the original
substances and classical analeptics on the CNS and RC.

CONCLUSIONS

1. The model of thiopental narcosis allows sta-
tistically significantly compare the effectiveness of
classical drugs and original substances by the signs
of the awakening effect on RC; it can be recommen-
ded as a reference model for the purposeful search
of analeptics.

2. It has been determined that among the sub-
stances under study Heteroside-21 and Hetero-
side-31 are practically not inferior in efficiency to
sulfocamphocaine, and have greater advantage in
dose.

3. Derivatives of sulfur- and nitrogen-containing
heterocycles are promising for the search of origi-
nal analeptics.
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