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AHHOTAIINA

Ilens. VccnenoBaHre TOKCUYECKOTO BJIUSHUS JIEKAPCTBEHHOTO mpemnapara (JIIT) Ha OCHOBe KOMILJIEKCa JINTHU S
OUTpaTa, OKCUZA AJIOMHUHUA U IOJUMETHJICUIOKCAHA HA CepAEeYHO-COCYAUCTYIO U IeHTPAIbHYI0 HEPBHYIO CUCTEMY
(ITHC) sxcrniepuMeHTaIbHbIX JKUBOTHBIX (KPBIC).

MaTepuaabl U MeTO/bl. IIpernapaTt BBOAUJICSI BHYTPUIKEIYIOUHO OJJUH Pa3 B CYyTKU B T€YEHUE QO CYT YTPOM
€ 10:00 10 11:00. DKCIIepUMeHTaJIbHbIE KUBOTHBIE OBLJIN Pa3/ieJIeHbI HA 4 TPYIIIIBL: TPU SKCIIEPUMEHTAJIbHBIE (BBEICHIE
uccisieyemoro JIIT B 103ax 400, 2000 ¥ 4000 MT/KT COOTBETCTBEHHO) U KOHTPOJIbHA s (BBeJIeHHE pacTBOpUTes). O1eH-
Ky BausAHuA Ha LIIHC npoBoaniy, uccyienys OpueHTHPOBOUYHO-HUCCIIeI0BATEIbCKOE I0OBeIeHHe KPbIC B TecTe « OTKpBITOe
oJie». MOIIMOHAJIBHYIO PEAKIINIO OIleHUBAIH 110 MeToay Brady u Nauta (1953). MccnenoBanue GyHKIIMOHAIBHOTO CO-
CTOSIHUS CEPAEYHO-COCYITUCTON CUCTEMBI KPBIC IPOBOAMIIN METO/IOM dJIeKTpokapauorpaduu (OKI).

PesynrsTaTsl. Ilocie kypcoBoro Beegenus: JIII Ha ocHOBe KOMILJIeKcA JIUTUA LUTparTa, OKCUa aJlOMUHUA U
MTOJTUMETUJICUJIOKCAHA He OBIJIO OTMEUYEHO KaKUX-TM00 3HAYNMBIX M3MEHEHUH OPHUEHTHUPOBOYHO-UCCIIEIOBATETHCKOTO
noBesieHus B TecTe «OTKpPBITOE mosie». TeCcT «DMOIMOHAIbHASA PEeAKIUsA» TaKXKe He IMOKa3asl OTJIUYUH IOKa3aTesei
ONBITHBIX TPYII OT KOHTPOJIBHOU. Y KPBIC BCEX OKCIEPHMEHTAIBHBIX TPYIII IIPH MHOTOKPATHOM BHYTPHIKETYZ0IHOM
BBeZieHuH JIII He 0OHAPY’KeHO HAPYIIEHUH CepAEYHOT0 PUTMA U ITPOBOJIMMOCTH, U3BMEHEHU U aMILTUTYABI 3yO1oB KT
U JUTUTEILHOCTA MHTEPBAJIOB OTHOCUTEILHO KOHTPOJIbHOH Ipynbl. CpeHue 3HaueHus mokasaTeseii KTy sKUBOTHBIX
BCeX TPYIII He BBIXOAMJIIU 32 MpeZesIbl GU3NOIOTHUECKUX HOPM I8 JAHHOTO BU/IA YKUBOTHBIX.

3axknoueHue. OOHAPYKEHO OTCYTCTBHE TOKCHYHOCTH IIperapara Ha OCHOBE IUTPATA JIUTHS B OTHOIIEHUH
IIEHTPAJIbHON HEPBHOH M CEPJIEYHO-COCYZUCTON CHUCTEM IIPU JJIUTEIHHOM BBeZleHUU (90 cyT). IlosyyeHHbIE JaHHbIE
MIPEICTABJISIIOT HEOOXOAUMBIH (PparMeHT AJOKJIUHUYECKOTO U3YUEHU Ipenapara s IOCIeAYIOIEro MoIyYeHus pas-
pellleHu s Ha TPOBe/IeHNe KINHUYECKUX UCCIIeTOBAaHUH.

Knauegwvle caoga: nuTpar JIUTUSA, OKCHJT ATIOMUHUA, MOJIUMETUICHUIOKCAH, KPBICH, OPUEHTUPOBOYHO-UCCIIEI0BA-
TEJIbCKOE TIOBe/IeHNEe, SMOIIMOHaTbHasA peakiys, KT, TOKCUIHOCTbD.
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ABSTRACT

Aim. To study the toxic effect of a drug product (DP) based on a complex of lithium citrate, aluminum oxide and
polymethylsiloxane on the cardiovascular and central nervous systems of experimental animals.

Materials and methods. The drug was administered intragastrically once a day for 9o days in the morning
from 10:00 to 11:00. Experimental animals were divided into 4 groups: three experimental (administration of the studied
DP at doses of 400, 2000 and 4000 mg/kg respectively) and one control (administration of the medium). The assessment
of the drug effect on the central nervous system was carried out by examining the exploratory behavior of rats in the Open
Field test. Emotional response was assessed by the Brady and Nauta method (1953). The assessment of the functional state
of the rat cardiovascular system was performed using the electrocardiography (ECG).

Results. After a course of the DP based on the complex of lithium citrate, aluminum oxide and polymeth-
ylsiloxane, no significant changes in the exploratory behavior in the Open Field test were observed. The Emotional
Response test also did not show any differences in the parameters of the experimental groups and the control one. In
rats of all experimental groups with repeated intragastric administration of the DP, neither cardiac rate and conduc-
tion disturbances, nor changes in the amplitude of the ECG waves and the duration of intervals in comparison with the
control group were found. The mean ECG values in animals of all groups did not go beyond the physiological norms

for this type of animals.

Conclusion. The absence of toxicity of the drug based on the lithium complex with regards to the central nervous
and cardiovascular systems was found after its prolonged administration (9o days). The data obtained represent the neces-
sary fragment of the preclinical study of the DP for the subsequent obtaining permission to conduct clinical trials.

Keywords: lithium citrate, aluminum oxide, polymethylsiloxane, rats, exploratory behavior, emotional response, ECG,

toxicity.

BBEAEHUE

JlekapcTBeHHBIE MTPENIapaThl HA OCHOBE JINTHS B
KJIMHUYECKOH IIPaKTHKe IOSBIJINCH Oosiee 70 JIeT
HasaJl. B 1949 roxy aBerpanuiickuil neuxuatp J»oH
Kefin coobmmn 06 aHTUMaHHaKaIbHOU 3¢ deKTrB-
HocTH KapOoHarta iutus. C 1960-X roJI0B IUTUU CTaT
IIpellapaToM IepBOTrO BBIOOpA I IPO(PUIAKTUKHI
adpeKTUBHBIX SIHN30/I0B IIPU PACCTPOMCTBaX Ha-
crpoenusd. IlpenapaTsl JIUTHSA TaK:Ke HCIOJIB30BA-
JIUCHh JJIA YCWIeHUs JeHCTBUs aHTU/IENPeCcCaHTOB
IIpYU YCTOMYMBOU K HUM JAenpeccuu. JlokazaH aHTH-
CYyUIIUAHBINA 3(PpDEKT TUTHSA.

B HacTosImee BpeMs IIpenaparsl JINTUS aKTUBHO
PUMEHSIOTCA IS JIeYeHHs] OHUIIOJIAPHBIX pac-
cTporicTB. [ToMHMO CBOMX CTAaOWITMBUPYIOIUX Ha-
CTpOEHUe CBOMCTB, JIUTHI OKa3blBaeT aHTHUCYHIU-
JTAJIbHOE, UMMYHOMO/IYJIUPYIOIee M HEHPOIPOTEK-
TOPHOE JIEUCTBUE, UTO MOKET JIONOJHUTEIHHO 000-
CHOBATD €r0 KJIMHUYECKYIO I0JIe3HOCTh. HecMoTps Ha
CKa3aHHOEe BBIIIe, UCIOJIb30BAHNE JIUTHS MPU pac-
CTpOMCTBAX HACTPOEHUA [0 HACTOSIIETO BPEMEHH
SIBHO HEJIOCTaTOYHO. [IPpUYMHBI BKJIIOUAIOT B cebs
BBeJIeHHE U IPOJBIKEHUE APYTHX JIEKaPCTBEHHBIX
[IPENapaToB, a TAK)KE BOCIPUITHE JIUTHS KaK «TOKCHU-
YECKOTO IpernapaTa» u3-3a ero NoO04HbBIX 3P HEKTOB
[1—3]. XapakTepHOil 4epTO¥i JIeKapCTBEHHBIX ITpera-
paToB Ha OCHOBE JIUTHSA SIBJISIETCS TaK Ha3bIBAEMOE
y3KOe TepareBTUYecKoe OKHO, KOT/]a HU3KHeE /1036l He
JIOCTUTAIOT KJIMHUYECKOH 5(eKTUBHOCTH, a BHICO-
KHE COIPOBOXKJIAIOTCS TOKCHUYECKUMHU SIBJIEHUSIMU.
9TO 00CTOATENIBCTBO 3aUACTYIO HE pacrioyiaraetr 60yb-
HBIX K IIPOJIOJKEHUIO TPUMEHEHUs MIPEerapaToB JIu-
tus. [IpoBezeHO 60JIBIIIOE PETPOCIIEKTUBHOE KOTOPT-

INTRODUCTION

Medications on the basis of lithium appeared in
clinical practice more than 70 years ago. In 1949 the
Australian psychiatrist John Cade reported on anti-
manic effect of lithium carbonate. Since the 1960s
lithium has become the first choice medicine for the
prevention of affective episodes in mood disorders.
Lithium preparations have also been used for the en-
hancement of antidepressants’ effect in depression
resistant to conventional therapy. The anti-suicidal
effect of lithium has been proven.

Nowadays lithium preparations are used exten-
sively for the treatment of bipolar disorders. In ad-
dition to its mood stabilizing properties, lithium has
anti-suicide, immunomodulatory and neuroprotec-
tive effect, which may further justify its clinical use-
fulness. Despite the above, the use of lithium in
mood disorders is clearly insufficient to date. The
reasons include the introduction and promotion of
other drugs and also perception of lithium as a “tox-
ic medicine” due to its side effects [1—3]. A charac-
teristic feature of lithium-based medications is the
so-called small therapeutic window when low doses
do not reach clinical effectiveness, and the high dos-
es are accompanied by toxic phenomena. This cir-
cumstance often does not encourage patients to
continue using lithium preparations. This is the
large retrospective cohort study of the cause of lith-
ium discontinuation in men and women with bipo-
lar disorder. Of 873 patients treated with lithium,
54% withheld it, that corresponds to 561 episodes of
discontinuation. In 62% of cases the use of lithium
was stopped because of side effects, in 44% — for
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HOEe HUCCJIeIOBaHUE TPUIIHBI IPEKPAIleHNs IprueMa
JIUTHUS Y MYKUMH U JKEeHIIUH ¢ OWIIOJIAPHBIM pac-
crpoiictBoM. M3 873 manueHTOB, MOJIyYaBIIUX JIH-
TUH, 54 % NPEKPaTUIN IPUEM JIUTUS, YTO COOTBET-
CTByeT 561 3IU30/y NpeKkpalleHus mnpuema. B 62 %
CJTydaeB IpUMeHeHNe JIUTHS ObLIO MIPEeKpaIleHo u3-
3a TOOOYHBIX 3(PDEKTOB, B 44 % — IO IMCUXUATPUYE-
CKUM NPUYUHAM U B 12 % — 110 GUBNOJIOTHUUECKUM
npuyuHaMm [4]. I[IpeqnpuHUMAIOTCS pa3IMUHbIE TI0-
IIBITKY OOYyYeHUs MAIEHTOB MeToAaM 0e30IacHOro
WCIIOJIb30BaHUA JIUTHA [5, 6]. Takke CyIIecTBYIOT
IIOJIXO/IBI C IPUMEHEHNEM MaTeMaTHYECKUX MOJIeIei
pacuera jy1a 3(PPEKTUBHOTO JI€UEHUA TICUXUIECKUX
PaCCTPOYCTB € IpUMEHEHUEM JIUTUS [7].

B HUU xiuHWYECKOH W HKCIEPUMEHTAJIBHON
smbosnoruu (HUWKSDJI) — dmwmane ®PI'BHY «de-
JlepaIbHbIN HCCIIE/IOBATEIHCKUH IIEeHTp VIHCTUTYT 1TU-
tosioruu u reHetuku CO PAH» 6bL1 paspaboTaH Jie-
KapCTBEHHBIH IIpeNapar, IPeACTaBJIAONINA co60i
KOMILJIEKC Ha OCHOBE JINTHUS ITUTPATa, OKCHUZA ATTIOMU-
HUA U TOJIMMETWICWIOKCaHA. B JaHHOM Ipemnapare
BOIUIOTIUIMCh JIBA WHHOBAIIMOHHBIX Tozaxoxaa. Ilep-
BBII: B KadyecTBe aKTUBHOTO (hapMaKOJIOTHIECKOTO
WHTPEJUEHTA UCIIOb3YETCs IUTPAT JIUTHS, KOTOPBIH
B HACTOSIIIIee BPEMS He BXOAUT HU B OJTUH U3 3apPETHU-
CTPHPOBAHHBIX JIEKADCTBEHHBIX ITPEIapaToB JIUTHS.
W3BecTHO, YTO pa3Hble COJIM JIUTUA OTIMYAIOTCA IO
cBOEH (hapMaKoJIOTUUECKON akTUBHOCTH [8, 9]. BTo-
Ppoii: HCIOIb30BaHNE JIeTIO-MAaTPUIIBI U3 OKCH/IA aJTIO-
MHUHUA U TOJIMMETWICWIOKCAaHA. [y1aBHaa ujed uc-
II0JIP30BAHMS JIETIO-MAaTPUIIBI — MeJIJIEHHOE BBICBO-
0oX/leHNe JINTUS IIPU MPOXOXK/IEHUU 4epes3 Keiry-
JIOYHO-KHUIIIEYHBIH TPAKT. biiaromaps aTomMy ycrpaHs-
etcst 3¢ddeKT OOITIOCHOTO MOCTYIUIEHUS JIUTUA B KPO-
BOTOK U ITp00JIEMa «y3KOT'O TEPAIIEBTUYECKOTO OKHA».
Takxum 06pa3oM, CO3/IaH OPUTHHATIBHBIN JIEKAPCTBEH-
HBIU NIpenapar JINTUsL, KOTOPhIH HYXKIAeTCs B TINA-
TEJIbHOH OIEHKE €T0 TOKCHYECKUX CBOUCTB.

IMEJIb NCCJIEJOBAHUA

W3yueHre TOKCUYECKOTO BIIUSHUS JIEKAPCTBEH-
HOTO IIpelapaTta Ha OCHOBE LHTpaTa JINTHSA Ha
Cep/IeYHO-COCYIUCTYIO U IIeHTPAJIbHYI0 HEPBHYIO CU-
CTEMY 5KCIIepPUMEHTAIbHBIX JKUBOTHBIX.

MATEPUAJIBI 1 METO/AbI

JlekapcTBEHHBIN IpemapaT — KOMIUIEKC Ha
OCHOBeE JIUTHUS I[TUTPATa, OKCHU/IA AJITIOMUHHUS U TTOJTH-
METUJICHJIOKCAaHA — IOPOIIOK OeJIOoTo IBeTa ¢ pa3Me-
pOM dYacTHIl 0.1 MM, CO/IEp:KaHue JIUTHUA 0.5 %/Bec.
JITT mpouseener B OO0 ®K «Caunar» mo JlabopaTtop-
HOMYy persiameHTy NQ 7-015 Ha IOJIydeHUe JieKap-
CTBEHHOTO CPEJICTBA HA OCHOBE JIUTHSA ITUTPATA, OK-
cujia aJTIOMUHUSA U TOJTUMETUJICUIOKCaHa, pa3pabo-

psychiatric reasons, and in 12% — for physiological
reasons [4]. Various attempts are being made to
train patients in the safe use of lithium [5, 6]. Also
there are approaches using mathematical calcula-
tion models for effective treatment of mental disor-
ders using lithium [7].

The drug product (DP) representing a complex
on the basis of lithium citrate, oxide of aluminum
and polymethylsiloxane was developed in the Re-
search Institute of Clinical and Experimental Lym-
phology (Novosibirsk). Two innovative approaches
were embodied in this medicine. First, lithium ci-
trate is used as an active pharmacological agent
which is currently not included in any of the regis-
tered lithium medicines. It is known that different
salts of lithium differ in their pharmacological activ-
ity [8, 9]. Second: the use of a depot matrix of alumi-
num oxide and polymethylsiloxane. The main idea of
using a depot matrix is the slow release of lithium
when passing through the digestive tract. Owing to
it, the effect of bolus entry of lithium into the blood
stream and the problem of small therapeutic window
are eliminated. Thus, an original lithium drug has
been created which needs a thorough assessment of
its toxic properties.

AIM OF THE RESEARCH

To study the toxic effect of a drug on a basis of
lithium citrate on the cardiovascular and central ner-
vous system in experimental animals.

MATERIALS AND METHODS

The drug, being a complex on the basis of lithi-
um citrate, aluminum oxide and polymethylsiloxane,
is a white powder with a particle size 0.1 mm; lithium
content of 0.5%/weight. The drug is produced by
LLC PC “Sanat” according to the Laboratory Regula-
tions No. 7-015 for the production of a drug product
on the basis of lithium citrate, aluminum oxide and
polymethylsiloxane, developed in the Research Insti-
tute of Clinical and Experimental Lymphology (No-
vosibirsk). The lithium citrate tetrahydrate, being a
part of the DP, is produced at the LLC “Altaifarm”
according to the specification.

Animals: 120 (60 females, 60 males) outbred,
conventional CD stock rats. Supplier: the Depart-
ment of Experimental Biological Models of the Gold-
berg Research Institute of Pharmacology and Regen-
erative Medicine of the Tomsk National Research
Medical Center of the Russian Academy of Sciences.
Age at the beginning of DP administration: 2.5
months. Weight at the start of administration: 250—
300 g. Rats were kept in the separate vivarium room
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tagHOMYy B HUMKOJI. Jlutusa nuTpaT 4eThlpexBo/I-
HBIH, BXoasAmuid B cocras JIII, mpoussenen B OO0
«Asraiidapm» o TY.

JKuBotHble: 120 (60 camok, 60 camIlOB) ayT-
OpemHbIX, KOHBEHIIMOHAIBHBIX KpbIc cToka CD. ITo-
CTaBIIUK: OT/EJT SKCIIEPUMEHTATbHBIX OHOJIOTHYE-
cxkux mogeneit HUU ¢papmakosioruu u pereHepaTuB-
Hou MmeunuHbl M. E.JI. Tonpnbepra ®T'BHY «Tom-
CKUHM HAIMOHAJbHBIN WCCIIE/IOBATEbCKUN MeJIH-
IMHCKHUH NeHTp Poccuiickol akajeMun Hayk». Bos-
pact k Havasy BBefeHud JIII: 2.5 mec. Bec k Hauay
BBeJIEHUs: 250—300 T. KpBICHI cofieps:Kaanuch B OT-
JIeJIbHOW KOMHATEe BUBAPHS B COOTBETCTBHH C ITPABU-
JlaMH¥, TIpUHATHIMH EBpPOIIEHCKON KOHBEHIHEH II0
3alllUTe T[O3BOHOYHBIX KUBOTHBIX (CTpachypr,
1986); Principles on Good Laboratory Practice
(OECD, ENV/ MC/ CUEM (98)17, 1997); I'OCT P
53434—2009 «IIpuUHIUIIBI HaJIEXKAIEH Jabopa-
TopHOU mnpaktuku» (umentunueH GLP OECD); co
CT. 11 deepaIbHOTO 3aKOHA OT 12 ampesisd 2010 T.
No 61-03 «O6 ob6palieHIH JeKaAPCTBEHHBIX CPE/ICTB»
(Cobpanue 3zakoHomaTesbcTBa P®, 2010, N 16,
ct. 1815; N9 31, cT. 4161); «PyKOBO/ICTBOM II0 BKCITE-
PUMEHTATIPHOMY (IOKJTUHUYECKOMY) U3YUEHUIO HO-
BBIX (hapMaKOJIOTHUECKUX BelecTB» (MockBa, 2012).

JKuBoTHBIE OBLIM aIaTHPOBAHBI B BUBApHUU B
TeueHHe 5—7 IHEeH 10 Havajia BBEJeHUs Mpernapara.
Bo BpeMs 3TOro meprosia OCyIIeCcTBIIsIICS e3KeTHEB-
HBI OCMOTpP BHEIITHETO COCTOSIHHS JKUBOTHBIX H
eKeHeIeTbHbIN KIMHUYECKU OCMOTP JI0 PaHIOMU-
3anuu. JKUBOTHBIE ¢ OOHAPYKEHHBIMU B XO7I€ OCMO-
Tpa OTKJIOHEHHUSIMHU B SKCIIEPUMEHTAIHHBIE TPYIIIIHI
BKJIIOUEHBI He OBLITH.

[Ipenapat BBOAWICS BHYTPYZKEITY0YHO OJIMH pa3
B CyTKH B Te4eHHe 90 cyT. [Tocie 3Toro mpekpariamm
BBeJIEHIE U BeJIU HAOJTIO/IEHIE 32 }KUBOTHBIMU B TeUe-
HUe 30 CyT. BBeZieHIe OCyIIECTBIISIIOCh YTPOM € 10:00
J10 11:00. IlepBasi U3 TECTUPYEMBIX /103 BXOJIWJIA B JTHA-
ma30H 3(pHeKTUBHBIX (400 Mr/Kr uccmemayemoro JIIT),
BTOpas M TPeThs MIPeBBIAIN d(PDEKTUBHYIO 103y B 5
1 10 pa3 (2000 1 4000 MT/KT COOTBETCTBEHHO). 3HaUe-
HUs 7103 YCTAHOBJIEHBI HA OCHOBAaHUU PE3YJITATOB
MPEIBAPUTETLHBIX (PapMaKOJIOTHUECKUX HCCIIEN0Ba-
HUH 3GQPEKTUBHOCTH JIEKAPCTBEHHOTO cpezicTBa. 7Ku-
BOTHBIE pacCIpe/ieIeHbl Ha 4 TPYIIIbL: 3 SKCIIEPUMEH-
TasbHbIe (BBe/leHue usydaemoro JII1 B ;103e 400, 2000
U 4000 MT/KI' COOTBETCTBEHHO) M KOHTPOJIbHAsA (K-
BOTHBIE TOJIyYa/Ii PACTBOPUTETh B SKBHUBAJIEHTHOM
o6beme). YKUBOTHBIE pacIpeNe/sUIICh 0 TPyIIam
CTydalHbIM 00pa3oM TaK, YTOOBI WHJIUBH/IyaJIbHAS
Macca *KUBOTHBIX He OTJInYasiack 6oJee ueM Ha 10 % OT
CpeTHEl MacChl 3JKUBOTHBIX OJTHOTO TI0JIA.

Ornenky Biusinus Ha IIHC npoBosintu, uccienyst
OPUEHTHPOBOYHO-UCCIIEIOBATENIBCKOE  TIOBEZEHUE

in accordance with the rules adopted by the Europe-
an Convention for the Protection of Vertebrate Ani-
mals (Strasbourg, 1986); Principles of Good Labora-
tory Practice (OECD, ENV/MC/CUEM (98) 17,
1997); Principles of Good Laboratory Practice (Fe-
deral Standard R 53434-2009, identical to GLP
OECD); according to the “On the Circulation of Med-
icines”, the Federal Law No. 61, of April 12, 2010
(Collected Legislation of the Russian Federation,
2010, No. 16, Art. 1815; No. 31, Art. 4161); Guidelines
for experimental (preclinical) study of new pharma-
cological substances (Moscow, 2012).

Animals were adapted to the vivarium within
5—7 days before the start of DP administration. Du-
ring this period, there was a daily physical examina-
tion of the animals and a weekly clinical examination
prior to randomization. Animals with the abnormali-
ties found during the examination were not included
in the experimental groups.

The DP was administered intragastrically once a
day for 9o days. After that, the administration was
stopped and animals were observed for 30 days. The
DP was given in the morning, from 10:00 to 11:00.
The first of the tested doses was within the effective
range (400 mg/kg), the second and third ones were 5
and 10 times higher than the effective dose (2000
and 4000 mg/kg respectively). Drug dosage was es-
tablished based on the results of preliminary phar-
macological studies of the drug’s efficacy. Animals
were divided into 4 groups: 3 experimental groups
(with administration of the drug at doses of 400,
2000 and 4000 mk/kg respectively) and a control
one (animals received a medium in an equivalent
volume). Animals were randomly assigned to groups
so that the individual animal weight did not differ by
more than 10% from the average in animals of the
same gender.

The DP effect on the central nervous system
(CNS) was assessed by examining the rat exploratory
behavior in the Open Field test. The experimental in-
stallation for this test is a chamber of 100 x 100 x 60
cm, with a square floor and white walls. The floor of
the chamber is divided into 16 squares, each square
has a round hole 6 cm in diameter. From above, the
chamber is illuminated by an electric incandescent
lamp with a power of 100 W, located at a height of
1 m from the floor of the chamber. The rat was placed
in one of the chamber corners, and within 3 min the
number of horizontal squares crossed by it (horizon-
tal activity), the number of peeks into the holes (hole
exploratory behavior), getting ups on hind legs (ver-
tical activity), washings (groomings), defecations (by
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KpbIC B TecTe «OTKpBITOE I0JIe». JKCIIepUMEHTAIb-
Has YCTAaHOBKA JJIs 3TOTO TeCTa — KaMepa pa3MepoM
100 X 100 x 60 €M, C KBJIpaTHBIM II0JIOM U CTEHKaMHU
6estoro nBera. [Tos1 kKamepsl pas3ziesieH Ha 16 KBapa-
TOB, B KQKJIOM KBaJipaTe — KPYIJIOE OTBEPCTHE HA-
MeTpoM 6 cM. CBepXy KaMepa OCBellleHa dJIEKTpuye-
CKOM JIAMITON HaKaJIMBaHHUs MOIITHOCTBIO 100 BT, pac-
ITOJIO’KEHHOU Ha BBICOTE 1 M OT I0JIa KaMmepbl. Kpbica
IIOMEIAJIACh B OJIMH U3 YIJIOB KaMephI, U B TEUEHHUE
3 MHUH PETHCTPUPOBAJIOCH KOJIMYECTBO IEpecedyeH-
HBIX €10 TOPU30HTAJIbHBIX KBAJIPATOB (TOPU30HTAIIb-
Hasl aKTUBHOCTD), KOJIMYECTBO 3aTJIABIBAHUHA B OT-
BepcTus (HOPKOBBIH pediekce), BCTABAHIH Ha 33JHIE
Jtanbl (BepTUKAJIbHASI aKTHBHOCTD), YMbIBaHUE (Ipy-
MHHT), aKTOB Jiedekanuu (1o KoJMJecTBy (heKasb-
HBIX 60JTIOCOB). 3aTEM BCe JJaHHbIE CYMMUPOBAIHCD, U
oTpeziesisiiach 001ast ABUTATeIbHASA AKTUBHOCTb.

IMOIMOHAJIbHYI0 PEAKITUIO OIIEHUBAJIM 110 Me-
toay Brady u Nauta (1953), mpu KOTOPOM TIOJIyKOJIH-
YEeCTBEHHBIM CIIOCOOOM ONPENEsUTH PEAKIIUI0 Ha
4 BUJA BO3JEWCTBHUU: 3aXBaT B KJIETKE, IJl€ XKUBOT-
HOE TIOCTOSTHHO HaXO/IUTCS; 3aXBaT B PyKy IIOCJIE TI0-
MeIlleHUsI JKUBOTHOTO Ha IUIOCKYI0 IIOBEPXHOCTH;
MBIIIIEYHOE HaIpsKkeHUe (peakius Ha MpUOJIHKe-
HUE); TOJTYOK MUHITETOM. IIpy 3TOM Ha MPOTIKEHUHN
BCEro IepUOJia MCCIIEIOBAHUS JIOMIOJHUTEIHHO pe-
TUCTPUPOBAINCH JledeKanusi, MOYEHUCIYCKaHUE U
BoKasu3aIus (Bcero 7 peakiuii). Kaskmayro peakiuio
OIIEHUBAJIH 110 4-0JUIBHOU CHCTEME, TIOC/IE YETO BCe
6as/UThl CYMMUPOBAJIH, JaBasi OOIIYI0 OIEHKY 5MO-
IIMOHAJIBHOU PEAKITHH.

Bo Bcex rpymnmax IpPOBOAWIUA HCCJIEIOBAHUE
(PYHKIIMOHAJIBHOTO COCTOSTHUSI CEpJIEYHO-COCYIHC-
TOH CUCTEMBI KpbIC. deKTpoKapauorpamMmmy (DKI)
KpBIC PETUCTPUPOBAIM HA 3JIeKTpoKapauorpade
«ITomu-Crektp-8/B» (mporpamma ananusa «Ilosu-
CrekTp») BO BTOPOM CTaHJAPTHOM OTBEJIEHUH IPHU
YCUJIEHHWH 1 MB = 20 MM U CKOPOCTH 3aITHCH 50 MM/ C
11071, 3(UPHBIM HAPKO30M B IOJIOXKEHUU KUBOTHBIX
CIIMHOU BBEpX. Y KPBIC OIPEAEISIIN YHUCIIO Ceped-
HbIX cokpatenui (UCC), ammiutyny 3yomos P, R, T
U JUIUTEIbHOCTh UHTepBaIOB P—Q, QT, QRS. Tloka-
3aTEJIN OIBITHBIX TPYII CPABHUBAINCH C COOTBET-
CTBYIOIIIUMH TIOKA3aTeJISIMU JIJIA  KOHTPOJIBHBIX
TPYIIIT JKUBOTHBIX, JIJISI CAMOK M CAMIIOB Pa3/IebHO,
Ha KaXJIBI CPOK PETUCTPAIINH.

PE3YJIBTATBI 1 OBCYXK/IEHUE

Bauanue Ha yeHMpaavbHY0 HEPEBHYIO cucmemy.
ITocsie KypcoBOro BBeZIeHU JIEKAPCTBEHHOTO ITpera-
para Ha OCHOBE KOMILJIEKCA JIUTUA ITUTPATa, OKCHU/IA
QIIOMUHUA U MOJIMMETUJICHIIOKCaHa He OBLIIO OTMe-
YEHO KaKUX-JI00 3HAUMMbBIX H3MEHEHUH OpHUEHTH-
POBOUYHO-UCCJIEZIOBATENIBCKOTO IIOBEJIEHUSI B TeCTe
«OTKpBITOE TI0JIE» MEXK/Ty KOHTPOJIBbHON U OCHOBHBI-

the number of fecal boluses) were recorded. Then all
data were summed up and the total motor activity
was determined.

Emotional response was assessed by the Brady
and Nauta method (1953), in which the reactions to
4 types of effects were determined semi-quantita-
tively: grip in a cell where the animal is constantly
located; gripping with hand after placing the ani-
mal on a flat surface; muscle tension (approach re-
sponse); push with tweezers. At the same time,
throughout the study period, defecation, urination
and vocalization were additionally recorded (7 re-
actions in total). Each reaction was scored by a
4-point system after which all points were summed,
giving an overall assessment of the emotional re-
sponse.

The functional state of the rat cardiovascular
system was studied in all groups. The rat electro-
cardiogram (ECG) was recorded on the Poly-Spec-
trum-8/V electrocardiograph (Poly-Spectrum Soft-
ware) in the second standard lead with an amplifi-
cation of 1 mV = 20 mm and at a recording rate of
50 mm/s, under ether anesthesia in the position of
the animal with its back up. Heart rate (HR), ampli-
tude of P, R, T waves and duration of P-Q, QT, QRS
intervals were determined. The parameters of the
experimental groups were compared with the cor-
responding data of the control group of animals, for
females and males separately, for each registration
period.

RESULTS AND DISCUSSION

Effect on the central nervous system. After the
course of the lithium citrate, aluminum oxide and
polymethylsiloxane complex DP administration, no
significant changes in the exploratory behavior were
observed in the Open Field test between the control
and experimental groups (see Tables 1—4). The Emo-
tional Response test also showed no differences be-
tween the experimental groups and the control group
(Table 5, 6).

Thus, intragastric administration of the DP
based on the lithium citrate, aluminum oxide and
polymethylsiloxane complex to rats at doses of 400,
2000 and 4000 mg/kg for 9o days has no toxic effect
on the functional state of the CNS.

Effect on the cardiovascular system. In rats of
all experimental groups, with repeated intragastric
administration of the DP based on the complex of
lithium citrate, aluminum oxide and polymethylsi-
loxane, no heart rate and conduction disturbances,
as well as changes in the amplitude of ECG waves
and duration of intervals relative to the control group
were found (see Table 7—10). Mean values of ECG in-
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Ta6uuna 1. Biusiave JIIT Ha OCHOBE KOMILIEKCA JINTHS IUTPATa, OKCH/IA AJTIOMUHHSA U TIOJIMMETHIICHIOKCaHA
Ha II0Ka3aTeyu oBeJIeHUsA KPbhIC-caMIOB B TecTe « OTKPBITOeE 1oJie» Ha 91-e cyTKu, M + m

Table 1. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the male rats
behavior in the Open Field test on the 91t day, M + m

IToxasaress / Indicator ggﬁf&?ﬁiﬁfp yrma ?1(1)12 /1{1{51(1“ ?I?lg(/)klg Jfs ?flg?kl\ga; /s
TopusonranpHas akTuBHOCTH / Horizontal activity 29.6 + 3.8 31.6 £ 5.7 29.6 + 5.7 32.2+ 6.4
BeprukanbHas akTHBHOCTE / Vertical activity 6.6 + 1.0 6.2 +1.3 7.8 £ 1.7 6.6 + 1.4
Hopxkossiii pedieke / Hole exploratory behavior 9.0 + 1.1 9.0 £1.7 8.0+14 8.6+1.5
I'pymusnr / Grooming 0.8+0.4 0.6 £ 0.2 0.8+0.4 0.8+0.4
CymmapHasn 08u2amenbHast akMueHOCMy 46.0 £ 4.5 47.4 + 8.4 46.2 +7.8 48.2 + 8.5
Total motor activity

Hedexanus / Defecation 1.2 £ 0.4 1.4+ 0.5 1.2+ 0.6 1.4+0.5

Ilpumeuanue. 3aech u nanee M £ m — cpefHee apudMeTrIecKoe U OIUOKa CpeTHEro apugMeTHIECKOTO.
Note. Hereinafter, M + m is the arithmetic mean and the arithmetic mean error.

Ta6umura 2. Bausiaue JII1 Ha OCHOBE KOMILIEKCA JIUTUS ITATPATA, OKCH/IA AJIFOMIHIS U TIOJIMMETHICHIOKCAHA

HA [I0Ka3aTeJIn MOBE/IEHNs KPBIC-CAMOK B Tecte « OTKPBITOE TI0JIe» Ha 91-e CyTku, M + m

Table 2. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the female
rats behavior in the Open Field test on the 91 day, M + m

Hokasarens / Indicator Komtpomssas rpymna. 400 MI/ix 2000 MI/icr 4000 Mr/xr
TopusonTtanbHas akTuBHOCTh / Horizontal activity  38.4 + 6.2 40.6 + 5.4 41.0 £ 3.5 40.4 + 4.1
BeprukanpHas akTUBHOCTD / Vertical activity 8.4+1.3 8.0+1.4 8.6 +0.5 7.2+ 1.2
Hopxosbiii pedsiexc / Hole exploratory behavior 8.4+1.0 82113 82+14 7.2 £1.2
Tpymunr / Grooming 0.6 £+ 0.4 0.6 £0.4 0.4 +0.2 0.8+04
CymmapHas 0gueamensHas akmueHOCmMb 55.8 +4.8 57.4 £ 3.0 58.2+ 3.7 55.6 £ 3.1
Total motor activity

Nedexarus / Defecation 1.2+ 0.6 1.4+ 0.7 0.8+ 0.6 0.8+ 0.4

Mu rpymnmamu (Tabs. 1—4). Tect «dMomuoHaIbHAS
peakiusi» TakKe He IMOKa3aJl OTJINYNY [TOKa3aTesei
OTIBITHBIX TPYIII OT KOHTPOJIBHOH (Ta0II. 5, 6).
TakuMm 00pa3oM, BHYTPHUIKEIYZOYHOE BBE7ie-
HUe JIEKaPCTBEHHOIO IIperapara Ha OCHOBE KOM-
[JIEKCA JINTHSI IUTPATa, OKCHZA AJIFOMUHHUA U TO-
JIMMETHJICUJIOKCAHA KPbICaM B /103aX 400, 2000 U
4000 MT/KT B TeUeHHE QO JIHEH HE OKa3bIBAET TOK-

dices in animals of all groups did not go beyond
physiological norms for this type of animals.

Thus, intragastric administration of the drug
based on the lithium citrate, aluminum oxide and poly-
methylsiloxane complex at doses of 400, 2000, 4000
mg/kg has no toxic effect on the heart electrical activity.

The presented experimental material is a frag-
ment of a comprehensive study of toxic properties

Taﬁnnua 3. Biausanue JII1 Ha ocHOBe KOMILJIEKCA JINTUSA quTpara, OKCUuJa aJJlOMUHUA U IIOJIMMETUIJICUJIOKCaHa
Ha InoKasaTeJid IOBEAECHUA KPbIC-CaMIIOB B TECTE <<OTKPI)ITOG I10JIe» Ha 30-€ CYyTKH II0CJIE€ IPEKPAIllEHHUA BBEIEHUA JITT

(121-e cyTku sKcniepumMenTa), M + m

Table 3. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the male rats
behavior in the Open Field test on the 30" day after discontinuation of the drug administration (121% day of experiment), M + m

Toxasarens / Indicator KomTpomumas [pymia 400 wrfir 2000 MI/ir 4000 wr/ur
TopuzonTanbHas akTuBHOCTh / Horizontal activity 30.6 + 3.8 27.2 + 4.7 31.2 + 4.6 33.8£3.1
BeprukasibHas akTUBHOCTH / Vertical activity 7.8 £1.2 6.4 +£1.2 6.8 £ 1.0 7.4 +£1.1
Hopxosbiii pedsiexc / Hole exploratory behavior 6.8 £ 0.9 4.2 £1.1 4.6 £ 0.5 7.4+ 1.1
Ipymunr / Grooming 0.6 £ 0.4 0.8+0.5 0.8+04 0.6 £ 0.2
CymmapHas d8ueamensHas aKMueHoOCmMy 45.8 £ 3.9 38.6+£4.2  43.4+4.1 49.2 £ 2.2
Total motor activity

Hedexarus / Defecation 1.0 £ 0.4 1.2 £ 0.6 1.0+ 0.5 1.4 +£0.7
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Ta6uuna 4. Biusuue JIIT Ha OCHOBE KOMILJIEKCA JIUTUS ITUTPATa, OKCUA AJIIOMUHHUSA U MIOJIMMETHICHJIOKCAHA
Ha I0Ka3aTeyu IoBeJleHUA KpPbhIC-caMOK B TecTe « OTKPBITOe 1oJie» Ha 30-e CYyTKU IocJie IipekpaliieHus BBesenusd JII1

(121-e cyTku sKcrepuMenTa), M + m

Table 4. Effect of the DP based on the lithium citrate, aluminum oxide and polymethylsiloxane complex on the female rats
behavior in the Open Field test on the 30t day after discontinuation of the drug administration (121% day of experiment), M + m

ITokasatespb / Indicator ggrrll;%(l)grl;ez;rpynna ?1?12 /lﬁgn (i?é?kpg)r i ?&g?klg e
TopusonTtanbHas akTuBHOCTb / Horizontal activity  38.4 £ 3.4 37.0 + 4.2 38.8+5.2 39.6 + 5.7
BeprukanbHas akTUBHOCTH / Vertical activity 8.0+1.2 8.0+1.4 8.6 +1.5 9.4 +2.1
Hopxosbiii pediekc / Hole exploratory behavior 84+14 8.6 +1.3 8.8+ 0.7 9.0+ 1.9
Ipymunr / Grooming 0.8+ 0.4 0.4 +0.2 0.8+0.5 0.8+ 0.4
CymmapHasn 08u2amenbHass akMu8HOCMb 55.6 + 2.8 54.0 + 3.1 57.0 = 5.4 58.8+6.9
Total motor activity

Hedexanus / Defecation 1.4 £+ 0.6 1.0 £ 0.8 1.2+ 0.6 1.4+ 0.9

CHUYEeCKOT0 JIEUCTBUS Ha GYHKIIMOHAIBHOE COCTOsI-
"ue ITHC.

Bausnue Ha cepOeuno-cocyducmyio cucme-
My. Y KpbIC BCEX DKCIIEPUMEHTAIbHBIX TPYIII IPU
MHOTOKPATHOM BHYTPHUKEJIYZIOUHOM BBEJIEHUM
JIEKAPCTBEHHOIO IpelapaTa Ha OCHOBE KOMILIEK-
ca JIMTUSA UTPATa, OKCHA aJTIOMUHUS U IIOJTUMe-
THJICHJIOKCAHA He OOHApy:KeHO HapyIIeHWH cep-
JIEUHOTO PHUTMa ¥ IPOBOJAUMOCTHA, HW3MEHEHUH
aMIIUTyAbl 3y0110B DKI U IJINTETIHbHOCTH UHTEP-
BaJIOB OTHOCUTEJHbHO KOHTPOJIBHOM  TPYIIIbI
(tabs. 7-10). Cpe/lHUe 3HAYEHHUS ITOKa3aTesen
IKT y »XKMBOTHBIX BCeX TPYII He BBIXOAUJIH 3a

of the DP in question in the context of studying
chronic toxicity. These findings are important for at
least two reasons. Since there are currently no
analogous drugs based on lithium citrate, it is nec-
essary to understand the dose-dependent effect of
lithium citrate on the central nervous system and
cardiac electrical activity. Since lithium prepara-
tions provide for long-term use, it was necessary to
conduct an experiment with a duration of the drug
administration of 9o days. The findings also repre-
sent the necessary fragment of preclinical study for
subsequent obtaining permission to conduct clini-
cal studies.

Ta6uuna 5. HIuBUya bHbIe JAHHBIE TECTa «DMOIMOHAIbHAS PEAKITU» KPBIC-CAMIIOB ITOCJIE BHYTPUIKEIIYIOUHOTO
BBeleHu JIII Ha ocHOBe KOMIJIEKcA JINTHUS IUTPaTa, OKCH/IA AJIIOMUHUA U MOJNMeTWICHUIOKCAaHa Ha 46, 91 11 121-e

cyTkH HaboaeHusi, M + m

Table 5. Individual data of the Emotional Response test of male rats after intragastric administration of the DP based
on the lithium citrate, aluminum oxide and polymethylsiloxane complex on 46®, 91t and 121% day of observation, M + m

O6111as1 OI[EHKA SMOIMOHAIBHOU peakiuu (6asiibn)

CyTKHU 9KCIIEPUMEHTA

Total assessment of emotional response (scores)

Days of experiment KoHTpoJibHas rpyIna 400 Mr/Kr 2000 MI/KT' 4000 MT/KT
Control Group (mg/kg) (mg/kg) (mg/kg)
46-¢ | 46 3.4+0.2 3.6 £ 0.2 3.2+ 0.2 3.2+£0.2
91-e / 91t 3.4+0.2 3.6 £ 0.4 3.4+ 0.2 3.4+0.2
121-e / 121 3.4+0.2 3.2+0.2 3.2+0.2 3.4+0.2

Tao6umuma 6. IHuBHAyanbHble JaHHBIE TECTa « IMOIIMOHAIBHAA PEAKIUA» KPBIC-CAMOK IT0C/Ie BHYTPIDKEIY/I0YHOTO
BBesieHus JIIT Ha OCHOBe KOMILIEKCA JINTHUSA ITUTpaTa, OKCH/a AJTIOMUHUA U IIOJIMMETHICUIOKCaHa Ha 46, 91 U 121-e

cyTku Habonenust, M + m

Table 6. Individual data of the Emotional Response test of female rats after intragastric administration of the DP based
on the lithium citrate, aluminum oxide and polymethylsiloxane complex on 46%, 91t and 121 day of observation, M + m

OO6I111as1 OIleHKA YMOIMOHATILHON peakuu (6asuibl)

CyTKHU 9KCIIepUMeHTa

Total assessment of emotional response (scores)

Days of experiment KoHTposbHas TpyTIma 400 MT/KT 2000 MI/KT 4000 MI'/KT
Control Group (mg/kg) (mg/kg) (mg/kg)
46-¢ | 46T 3.2 +0.2 3.4 £ 0.2 3.4 £ 0.2 3.4 £ 0.2
91-e / 91 3.4 +0.2 3.2+0.2 3.2+0.2 3.6 0.4
121-e / 121 3.2+0.2 3.2+0.2 3.2+ 0.2 3.4 +0.2
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Taouna 7. [TokazaTey 3JIeKTPUIECKON aKTUBHOCTH CEP/ILia KPhIC-CAMIIOB Ha 91-€ CYTKH Kypca BHYTPHIKETYJOYHOTO
BBesieHuA JII1 Ha OCHOBe KOMILJIeKca JINTHUA [IUTpaTa, OKCU/a AJIIOMUHNA U IOJIUMeTHICHJIOKCcaHa, M + m

Table 7. Indicators of electrical activity of the heart in male rats on the 91 day of intragastric administration of the DP
based on the lithium citrate, aluminium oxide and polymethylsiloxane complex, M + m

IToxasaresnn KoHTpospHad rpynmna

400 MT/Kr

2000 MT/KT 4000 MT/KT

Indicator

Control group

(mg/kg)

(mg/kg)

(mg/kg)

YCC, ya./muu (HR, bpm)

373.40 +13.63

395.80 + 17.00

378.20 + 10.97

378.20 + 23.26

R-R, mc (ms):

Makc. (max) 160.60 + 8.62 153.40 £ 5.72 160.80 + 3.71 162.20 + 11.33

MuH. (min) 151.60 + 7.55 147.40 £ 5.68 152.60 + 4.49 154.80 + 9.52

cp. (mean) 155.40 + 8.29 150.00 + 5.99 156.20 + 4.49 158.40 £ 10.33
P, mc (ms) 40.80 + 3.44 37.75 + 1.31 40.00 + 1.41 41.00 + 3.00
P-R (P-Q), mc (ms) 57.00 + 3.07 50.50 + 2.02 50.25 + 2.59 47.00 + 1.00
QRS, mc (ms) 59.20 + 8.57 65.20 + 10.86 73.00 + 11.67 84.60 + 7.28
QT, mc (ms) 84.80 + 13.51 88.80 + 12.58 101.00 + 7.23 84.60 + 7.28
QTc, mc (ms) 218.60 + 28.84 220.20 + 29.06 256.60 + 15.54 217.40 + 23.65

IIpumeuanue. BTabsu. 7—9 Makc. — MAaKCUMAaJIbHBIN, MUH. — MUHUMAJIbHBIH, CP. — CPEIHUN.

Note. In Table 7-9 max — maximum, min — minimum.

Ipeaeanl (DI/ISI/IOIIOI‘I/I‘IGCKI/IX HOPM [Jid JaHHOTO
BUa ) KUBOTHBIX.

Takxum 06pa3oM, BHYTPHIKEIYZOYHOE BBEZIEHHE
JIEKapCTBEHHOT'O IIpernapara Ha OCHOBE KOMILIEKCa
JIUTUA OUTpaTa, OKCHU/a aJIIOMHUHUA U IIOJIUMETUJI-
CHJIOKCAHa B J103aX 400, 2000, 4000 MI/KI He OKa-
3bIBAET TOKCHYECKOI'0 BJIMAHHUA Ha 3JIEKTPHUYECKYIO
aKTUBHOCTbH CEP/LIA.

IIpuBesieHHBIN 3KCIEPUMEHTAJIbHBIN MaTepu-
aJy1 mpezcTapisieT cob60i pparMeHT KOMILIEKCHOTO
HCciIeg0BaHUA TOKCHUYECKUX CBOMCTB JAaHHOTO Jie-
KapCTBEHHOTO IIpenapaTa B KOHTEKCTE M3YUYCHUA
XPOHUYECKON TOKCUYHOCTU. [losryyeHHBbIE JaHHbIE
UMEKT BaXHO€ 3HAYE€HHWE KaK MUHHUMYM IIO JIBYM
OpUYruHaM. HOCKOJII)Ky B HaCTOAIIEE BpeMA HET
AHAJIOTUYHBIX JIEKAPCTBEHHBIX IIPpEIIapaToB Ha
OCHOBE ITUTpATa JIUTHUs, HEOOXOAUMO IIpeJCTaBIe-

CONCLUSION

The conducted study leads to the following con-
clusions:

1. The drug product based on the lithium citrate,
aluminium oxide and polymethylsiloxane complex
does not have a toxic effect on the functional state of
the central nervous system when administered to
rats for 9o days.

2. The drug product based on the lithium ci-
trate, aluminium oxide and polymethylsiloxane
complex has no negative effect on the electrical ac-
tivity of the heart when administered to rats for 9o
days.

Conflict of interest. The authors declare no
conflict of interest.

Ta6uura 8. ITokasaTesu 37IeKTPUIECKOH aKTUBHOCTH CePIia KPBIC-CAMOK Ha 91-e CYyTKHU Kypca BHYTPIIKEIIY/I0UHOTO
BBeZieHUs JIII HAa OCHOBE KOMILJIEKCA JINTUS IUTPATA, OKCHZA AJIIOMUHHUS U IOJIMMETHUJICHIOKcaHa, M + m

Table 8. Indicators of electrical activity of the heart in female rats on the 91 day of intragastric administration of the DP
based on the lithium citrate, aluminium oxide and polymethylsiloxane complex, M + m

IToxkaszaresnn
Indicator

KouTpospHas rpynmna

Control group

400 MI/KT
(mg/kg)

2000 MTI/KT'
(mg/kg)

4000 MI'/KT
(mg/kg)

YCC, ya./mun (HR, bpm)

365.60 + 17.69

377.00 + 14.02

364.00 + 14.90

377.80 £ 10.35

R-R, mc (ms):

Makc. (max) 170.00 £ 9.42 163.00 + 6.80 162.40 + 13.66 154.00 * 4.69

MuH. (min) 157.80 + 8.85 154.40 + 5.90 147.00 + 7.29 144.60 + 3.98

cp. (mean) 164.60 + 8.73 158.60 + 6.24 154.00 + 9.49 150.00 + 4.22
P, mc (ms) 41.75 + 4.42 40.20 £ 0.97 40.50 + 1.71 39.75 £ 1.11
P-R (P-Q), mc (ms) 52.25 + 4.03 55.40 + 1.75 56.50 + 5.07 52.25 £ 2.36
QRS, mc (ms) 77.80 £ 8.11 73.00 £ 6.00 72.40 = 7.87 79.80 + 8.60
QT, mc (ms) 99.40 + 20.12 101.80 £ 9.41 83.20 + 10.82 79.80 £ 8.60
QTc, mc (ms) 217.20 + 27.70 257.80 £ 25.85 227.20 + 24.60 206.80 + 21.39
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TaGauma 9. [TokazaTesu 3JIEKTPUYECKON aKTHBHOCTH CEP/Ilia KPhIC-CAMIIOB Ha 30-€ CyTKH [T0CIE OTMEHBI
BHYTPHKeTyI0UuHOTO BBeienus JIIT Ha OCHOBe KOMILIEKCA JIUTHUSA ITUTPATa, OKCU/IA aTIOMUHUSA U MOJTUMETHICHIOKCAHA
(121-e cyTku sKcrepumMenTta), M + m

Table 9. Indicators of electrical activity of the heart in male rats on the 30™ day after discontinuation of intragastric

administration of the DP based on the lithium citrate, aluminium oxide and polymethylsiloxane complex
(121** day of experiment), M + m

ITokazaTesb KoHTpoJsibHas Tpymina 400 MT/KT 2000 MT/KT 4000 MT/KT
Indicator Control group (mg/kg) (mg/kg) (mg/kg)
YCC, ya./muu (HR, bpm) 340.80 + 3.57 338.80 £ 20.71 340.80 £ 13.56 356.40 + 10.09
R—-R, mc (ms):
Makc. (max) 188.40 £ 2.34 183.20 + 4.45 190.20 + 8.98 179.20 + 4.68
MuH. (min) 175.60 + 2.50 173.40 + 3.96 176.80 + 6.06 170.40 + 4.58
cp. (mean) 182.40 £ 1.91 177.60 £ 4.41 183.20 + 7.34 174.80 + 4.78
P, mc (ms) 45.40 + 0.81 44.00 + 1.58 45.25 £ 1.25 44.25 + 0.63
P-R (P-Q), mc (ms) 64.20 £ 1.46 58.25 + 3.88 65.75 + 4.80 61.00 + 1.00
QRS, mc (ms) 63.80 + 2.94 70.40 £ 2.77 65.60 + 2.38 66.20 + 2.97
QT, mc (ms) 66.80 + 4.41 78.40 £ 8.37 75.60 £ 6.68 72.20 + 8.26
QTc, mc (ms) 171.20 + 31.86 182.20 + 23.08 191.40 + 26.95 179.40 + 30.30

HUEE 0 J0303aBUCUMOM BO3/I€CTBUU JIUTHUS IIUTPA-
Ta Ha COCTOSTHUE IeHTPAJIbHON HEPBHOU CHCTEMBI U
3JIEKTPUYECKON aKTUBHOCTHU cepjna. Tak kak mpe-
mapaTsl JIUTHS MPEAyCMAaTPUBAIOT IJIUTEIBHOE
NIpUMeHeHue, ObLJI0 HEOOXOJIIMO ITPOBECTH JKCIIEe-
PHUMEHT C MPOJIOJIKUTETHLHOCTHIO BBEJIEHUS Ipera-
para 90 cyt. [lonyueHHBIe [aHHBIE TaKXKe IIPE]I-
CTaBJIAIOT HEOOXOJAUMBIH (parMeHT JIOKJIHMHHYE-
CKOTO HB3YYeHH: JJI IMOCJIEAYIOIIEro IOIyUYeHH
paspelieHus HA MPOBeJeHNe KINHUYECKUX HCCIIe-
JTOBaHHUH.

3AKJIIOYEHUNE

IIpoBesieHHOE WCCIIE/IOBAaHKE IIO3BOJISIET CliE-
JIaTh CJIEYIOIIVE BBIBObI:

1. JIekapCTBEHHBIN IpemapaT Ha OCHOBE KOM-
IJIeKCA JINTUS ITUTPaTa, OKCHU/A ATIOMUHUS U TIOJIU-
METHJICUJIOKCAHA HE OKa3bIBae€T TOKCUYECKOTO BIIU-
SIHUS Ha (DYHKITMOHAIBHOE COCTOSTHUE IEHTPAIBHON
HEPBHOH CHCTEMBI IIPU BBEIEHUH €r0 KpbICaM B Te-
4JeHue 90 CyT.

2. JlekapCTBeHHBIN Ipernapar Ha OCHOBE KOM-
IUTeKCA JINTHS IUTPATa, OKCHU/IA AJTIOMUHUS U TIOJTU-
METWJICHJIOKCAHA He HMeeT OTPHUIATEIbHOTO BO3-
JIeiCTBUS Ha 3JIEKTPUYECKYI0 aKTHUBHOCTH Cep/Iia
IIpY BBEJIEHUH €r0 KPhICAM B TEUEHUE QO CYT.

KoHdIuKT nHTEpEeCcOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUM KOH(IIMKTA HHTEPECOB.

Taoauna 10. ITokazaTenu SJIeKTPHIeCKON aKTUBHOCTH Cep/IIia KPhIC-CAMOK Ha 30-€ CYyTKHU II0CJIe OTMEHBI
BHYTPM>KeJTyIo4HOTro BBesieHu:A JIII Ha OCHOBe KOMILJIeKca JINTUA [UTPaTa, OKCU/A JIIOMUHUA U IOJIMMEeTUICUIOKCaHa

(121-e cyTku sKcniepuMenTa), M + m

Table 10. Indicators of electrical activity of the heart in female rats on the 30® day after discontinuation

of intragastric administration of the DP based on the lithium citrate, aluminium oxide and polymethylsiloxane complex
(121** day of experiment), M + m

ITokasaTesb KoHTpoJsibHas rpyImimna 400 MT/KT 2000 MT/KT 4000 MT/KT
Indicator Control group (mg/kg) (mg/kg) (mg/kg)
YCC, yu./mun (HR, bpm) 367.00 + 23.48 362.00 + 7.92 369.20 + 11.60 357.00 + 9.49
R—-R, mc (ms):

Makc. (max) 171.00 + 11.10 170.20 + 4.86 170.60 + 7.14 178.60 + 5.04

MuH. (min) 162.80 + 10.06 159.80 + 3.35 151.80 + 4.33 156.80 + 7.76

cp. (mean) 167.00 + 10.64 164.80 + 4.03 162.20 + 5.99 168.40 + 4.51
P, mc (ms) 42.00 £ 2.00 39.75 £ 1.03 41.60 + 2.04 42.33 £ 1.45
P-R (P-Q), mc (ms) 44.00 £ 2.00 49.00 £ 1.73 46.60 + 2.48 49.00 + 2.65
QRS, mc (ms) 81.80 + 6.37 92.00 + 7.84 82.00 + 4.69 89.80 + 8.93
QT, mc (ms) 88.00 + 3.29 92.00 + 7.84 86.00 + 4.69 08.40 + 9.49
QTc, mc (ms) 247.40 £ 24.31 226.60 + 20.86 225.60 + 19.42 226.80 + 36.34
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