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Dear colleagues!
Let me greet you on behalf of Akaki Tsereteli State University!

The history of Akaki Tsereteli State University started eight decades ago and now, it is a higher
educational institution in Georgia distinguished with its excellent traditions, which have found a decent
place in the cultural-intellectual and moral upbringing of generations. The University has gained
universal recognition as a result of staff training, high quality scientific potential and wide-ranging links
with scientific institutes of advanced countries.

The faculty of Medicine, as the part of the University, was established in 1995. It is one of the most
distinctive with its various academic programs among the other faculties at ATSU. There are also
implementing the joint programs, different types of interesting projects and a lot of extra curriculum
activities. In ATSU at the Faculty of Medicine there are higher educational study programs in Medicine,
Dentistry and Pharmacy.

Since 2012-2013 academic years, students from different countries (Nigeria, Iraq, India, Lebanon, Syria
and Estonia) are enrolled in the one-cycle English-language program of Medicine.

The faculty of Medicine became the member of an International Association for Medical Education
(www.amee.org) in 2014. In 2015 the faculty was placed on the web-resources of the higher medical
schools of World Health Organization (WHO), the World Federation of Medical Education (WFME)
and the International Medical Educational Directory (IMED).

We respect and cherish our traditional values, and at the same time we are open to the international
cooperation and looking forward to it! I desire many scientific success and advancement to the Bulletin
of the Medical Institute After Mehrabyan and hope to see more deep cooperation between Georgian and
Armenian Scientists.

I wish you success and always glad to welcome you at our university.
Sincerely,

Roland Kopaliani - ATSU Rector

Dear medical and health care specialists,
Dear doctors,

These last two years have been especially connected to the recommendations of health
scientists and experts and have been the basis of the public agenda and the decisions of
any government. However, at the same time, it must be recognized that they have not
always and not sufficiently been taken into account and there have been painful
setbacks.

Only by basing the actions on scientific findings and a rational world view, we will
succeed 1n stopping the COVID-19 virus together. Only by increasing rational thinking
in society as a whole, we can ensure the health of the people and the development of
any country. Unfortunately, the scientific knowledge lately has had to face an
unprecedented wave of disinformation.

Scientific research and discoveries are the contribution of every higher education
institution to science!

Mg.oec. Janis Kudin3

Chairman of the Board of “Daugavpils Regional Hospital” Ltd. /
Deputy Rector for Development at Daugavpils University \ﬁ{.
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TJIABHBIHN PEJJAKTOP:

IMAPOHUKSAH PY3AHHA I'APHUKOBHA — JI.6.H., Beaymuii Hay4YHbI COTpyIHHMK MHCTHTyTa TOHKOH opra-
Hudeckoi xumuu uMm. A.JI. MHIKOsSHA Hay4YHO-TEXHOJIOIMUYECKOr0 LEHTpa OpraHu4ecKoil
n ¢apmanesrnueckoi xumun (HTLIO®X) HAH PA; 3aB. kadenpoii ouoxumun u dapma-
KOJIOTMH, ApMSHCKHI MEIUIIMHCKUI UHCTUTYT, T. EpeBan, PA
ORCID: 0000-0002-3845-6324

3AMECTHUTEJIN I''TABHOI'O PEJAKTOPA:

METPABSAH JIVUJA TYPTEHOBHA - [lupexkrop MemumuHCKOTO Koiuiemka WM. MerpabsHa, mpodeccop,
r. EpeBan, PA

SHKOBCKA JIMBUA — 3amectutens mdpa JlayraBmuica, TUPEKTOp areHTCTBa JlayraBmmiIcCKOTO YHUBEPCHUTETa
«MemunuHcKui kosemk JlayraBouiicckoro yHuBepcureray, I. Jlayrasnwic, Jlarus

MATEBOCSIH CEPI'EMl PYBEHOBHY — J{okTop GH3HEC-aIMUHHCTPHPOBAHHMS, K.0.H., PEICeIaTe b COBETA IHPEKTO-
poB, uctionaUTeNsHEIHA mupekTop 3A0 «JIMKBOP», r. EpeBan, PA

OTBETCTBEHHbBII CEKPETAPb:

AKOITSIH APMEH CYPEHOBUY — [JoeHT MeaunuHCKOTO KOJuiemka uM. MerpaOsHa; cTapIInii mpernoaaBaTeb
Kadeapel pyccKoro si3bIKa W MPoQecCHOHATFHON KOMMYHHKAaUN Poccuiicko-ApMsSHCKOTO
(CnaBsuckoro) yauBepcuteta, T. Epesan, PA 2 ORCID: 0000-0001-9263-6791

3ABEAYIOIINHN PEJAKIIUEN:

MUKAEJISIH APMEH KAPJIEHOBUY — Ilpodeccop MenuuuHCKoro Kojuiemka MMeHH MerpaOsHa;, pyKOBOIH-
TeIb OTZENA IPAKTUKH, KapbEPHOIO LIEHTPAa U MEXAYHApOAHBIX CBA3ed MeIuIuHCKOro
KoJute/ka UMeHu Merpabsina, r. EpeBan, PA

PEJAKIIMOHHEIN COBET:

ITAPOHUKSAH PY3AHHA TAPHUKOBHA — /1.6.H., Bexyuuil HayuHbIil coTpyaHUK VIHCTHTyTa TOHKOW opra-
Hudeckor xumuu uMm. A.Jl. MHIKOsIHA HAYYHO-TEXHOJIOTUYECKOTO IIEHTPa OPraHUYEeCKOM
u dapmanepruueckoit xumun (HTLHODX) HAH PA; 3aB. xadeapoit Onoxumun u dapma-
KOJIOTUH, APMSIHCKUI METUITMHCKUN HHCTUTYT, . EpeBan, PA

ORCID: 0000-0002-3845-6324

METPABSH JIVUJA T'YPTEHOBHA - Jlupekrop MenuiuHCKOro Kojuiemxka M. MerpabsiHa, mpodeccop,
r. EpeBan, PA

IIYKYPSAH APTYP KUMOBUY — JI.m.H., ipodeccop, 3aB. kadenpoit JIOP Gonesneit EpeBanckoro rocyaapcrBeH-
HOT'O MEMIIMHCKOTO YHUBepcuTeTa M. Mx. I'epanu, unen-kopp. HAH PA, r. EpeBan, PA

TOITY35H BUI'EH OHUKOBUWY — Ynen-kopp. HAH PA; n.x.H., npodeccop, 3aB. mabopaTopueii cunTe3a pusu-
YEeCKH aKTUBHBIX aMUHOKHUCIIOT U MENTHI0B MHCTUTYTA TOHKOH OPraHMYeCKOW XUMHHU HM.
AJL Mumxosina, HAH PA, r. EpeBan, PA

I'EBOPKSH I'EBOPK APTAIIIECOBUY — [1.6.H., mpodeccop, 3aB. gabopaTtopueii maToIOrH4eckoil OMOXUMUHU
Wuctutyta 6noxumuu um. I'p. Bynuarsna, r. EpeBan, PA

BABASIH BATE '’EHPUMKOBUWY - Ilpenceaarens CoBera AUPEKTOPOB METUITMHCKOTO KOJIJIEMKa UMEHH Merpa-

0stHa; MOYETHBIN JOKTOp ApMsHCKoOro otaeneHusi Poccuiickoit Axkagemun EcTecTBeHHBIX
Hayx, r. EpeBan, PA

BABASIH TEHPUK AHYILIABAHOBUY — 3amecTutelns TUpeKTopa 1o yueOHoH paboTe MEMIIMHCKOTO KOJIIepKa
uMeHu MerpabsiHa, K.TeX.H., JlaypeaT rocyaapcTBeHHOU npemud, T. EpeBan, PA

TI'ACITAPSH I'PAYHK BATPAMOBUY — 3aB. naboparopueii (hapMaKkoJIOTHH ¥ MTaTOTMCTOJIOTMH HHCTUTYTA TOH-
Ko# oprannueckoit xumuu umenn A.JI. Mumxossna HAH PA, r. Epesan, PA

JIATIMK CBETJIAHA BAJIEHTMHOBHA — JI.m.H., npodeccop, 3aB. kadeapoil TeOpUu U MPaKTUKH CECTPUHCKO-
ro Jiena, JiekaH (akyiabTeTa BBICHIErO0 CECTPUHCKOro oOpa3zoBaHMs, TroMeHCKas rocyniap-
CTBEHHAasl MEIUIIMHCKas akajgemusi, T. TiomeHnb, PO

BETJIAPSIH MAPT'APUTA 'PAHTOBHA — J1.¢.1., mpodeccop, 3aB. kadeapoii GpapmarieBTHIECKOro MEHEPKMEHTa
EpeBaHckoro rocyaapcTBeHHOr0 MEJULIMHCKOT 0 yHUBepcuTeTa uM. Mx. I'epany, T. EpeBan, PA
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MHALAKAHSAH BUJIEH AKOITOBUY — /1.x.H., npodeccop, OTBETCTBEHHBIN pelakTop, 3aB. Jaboparopueil npu-
poaHbIX coenuHeHu MHCTUTYyTa TOHKOW opranudeckod xumuu umenu A.Jl. MHIKosHa,
HAH PA, r. EpeBan, PA

BABASH JITOCS ABETUKOBHA — JI.mM.H., 1o1eHT, 3aB. Kadenpoi narojaornyeckoil pu3nosorny u odmei naro-
J0ruy, ApMSHCKMI METULIMHCKUI UHCTUTYT; JOLEHT MeaUIUHCKOro Komnemka uM. Merpa-
0sHa, T. Epesan, PA ' ORCID: 0000-0002-1313-816X

MUKAEJISIH APMEH KAPJIEHOBUY — IIpodeccop MemuunHCKOro Kojuie/pka UMEHH MerpadsiHa; pyKOBOIH-
TeNb OTAENa NMPAKTHKH, KAPhEPHOrO LEHTpa M MEXAYHAPOAHBIX CBA3ed MeaunumHCKOoro
KoJuTe/Ka MMeHn MerpabsiHa, T. EpeBan, PA

PEJAKIHIMOHHAS KOJIJIETUS:

IMAPOHUKSAH PY3AHHA I'APHUKOBHA — JI.6.H., Begymuii Hay4HbI COTpyIHHMK MHCTHTYTa TOHKOH opra-
HUYecKor xuMuu uM. A.Jl. MHIKOsIHA HAYYHO-TEXHOJIOTMUECKOTO LEHTPa OpraHUYecKOi
u ¢dapmanetrueckoit xumun (HTHO®X) HAH PA; 3aB. xadenpoii bmoxumuu u hapma-
KOJIOTMH, ApMSHCKHI MEULIMHCKUI UHCTUTYT, I. EpeBan, PA

ORCID: 0000-0002-3845-6324

METPABSAH JIVUJA TYPITEHOBHA - [lupexkrop MemumuHCKOTO Koimemka WM. MerpabsHa, mpodeccop,
r. EpeBan, PA

IIYKVYPSAH APTYP KUMOBMUY — I.m.H., podeccop, 3aB. kadenpoit JIOP Gonesneit EpeBanckoro rocyaapcTBeH-
HOro MeAMUMHCKOro yHuBepcutera uM. Mx. I'epanu, wien-kopp. HAH PA, r. EpeBan, PA

SAHKOBCKA JIMBUA — 3amectutens mdpa JlayraBmuica, TUPEKTOp areHTCTBa JlayraBmmiccKoro YHHBEpCHTETa
«MemunuHcKui kosemx JlayraBomicckoro yHuBepcureTay, r. Jlayrasnwic, Jlarsus

MATEBOCSIH CEPI'EMl PYBEHOBHY — J{okTop GM3HEC-aIMUHHCTPHPOBAHHS, K.0.H., IPE/ICEIaTeNb COBETA IHPEKTO-
poB, uctionaUTeNBHEIN mupekTop 3A0 «JIMKBOP, r. EpeBan, PA

FABASH BATE '’EHPUKOBUY - Ilpencenatens CoBera AUPEKTOPOB MEAWIIMHCKOTO KOJUIE)Ka IMEHH Merpa-
OstHa; TTOYETHHIH HOKTOpP ApMSHCKOro oTaeieHus Poccuiickoit Axamemun EcTecTBeHHBIX
Hayk, r. EpeBan, PA

JAHWIIKOBUY CBETJIAHA IOPBLEBHA — Iupexrop MHHCKOTO TOCYAapCTBEHHOIO MEIMIITHCKOTO KOJUICIKA,
r. Musck, Pb

BFABASH 'EHPUK AHYITABAHOBUY — 3amecTutens qupeKTopa Mo yaeOHoil paboTe MEAUITMHCKOTO KOJUTeIKa
nMeHn Merpa0OsiHa, K.TeX.H., JIaypeaTt TocyaapcTBeHHON mpemun, T. EpeBan, PA

T'ACITAPSH I'PAYNK BATPAMOBUY — 3aB. nabopatopueii (hapMaKkoIIOTHH W MTaTOTUCTOJIOTHH HHCTUTYTA TOH-
Ko# opranmueckoit xumun umeHn A.JI. Mamkosaa HAH PA, r. Epesan, PA

JIATIMK CBETJIAHA BAJIEHTMHOBHA — JI.m.H., podeccop, 3aB. Kadeapoil TeOpuu 1 MPaKTHKA CECTPUHCKO-
ro Jiena, JeKaH (pakyiapTeTa BBICIIETO CECTPUHCKOTO 00pa3oBaHMs, TIOMEHCKas rocyaap-
CTBEHHAsI MEIUIIMHCKAs akajgemus, I. TromeHb, PD

BAPJAHAH KAMO EPEMOBUY — [I.icuxoin.H., mpodeccop, mpodeccop Kadeapsl MPUKIaTHON MCHX0IoTHH; Py-
KOBOAWTENb HaydHO-HccnenoBarensckoro nearpa AITIY mv. X. AGossHa, T. EpeBan, PA

MUKAEJISIH APMEH KAPJIEHOBUY — Ilpodeccop MeauuuHCKOro KoUlemka MMEHH MerpabsHa; pyKoBOAHU-
TENb OTAENA MPAKTHKH, KaphepHOTO LEHTPA M MEXIYyHapOOHBIX CBsi3eH MeaunuHCKOro
KoJute/pka nMeHu MerpabsiHa, . EpeBan, PA

CVYJIAIIBUJIA HOAAP — JIokTOp TeOpeTHYeCKOi MEAWIIIHEL B 001acTr (hapManeBTHKH U (hapMaKoIorid, Accomu-
HpOBaHHBIN TIpodeccop, mpodeccop Kadenpsl hapMakororuu MexIyHapOIHOH IIKOIBI Me-
IWIUHEL YHUBepcuteTa Aunre, T. Tonmuch, ['py3us; mpuriameHssiii mpodeccop Tommccko-
TO TOCYJapCTBEHHOTO MEIUIIMHCKOTO YHHUBEpcHuTeTa, r. Towmmch, ['py3ws; kadenpa dpapma-
LIEBTHYECKOTO MEHEKMEHTa EpeBaHCKOro rocy1apcTBEHHOTO MEIMIIMHCKOTO YHUBEPCUTETA
um. M. T'epaun, EpeBan, PA ' ORCID: 0000-0002-9005-8577

IIXAKAI3E TUOPI'U — JI.m.H., mpodeccop, pyKOBOAUTEIND IIKOJBI OOIIECTBEHHOTO 3/IPaBOOXpaHeHMsT MeTuiH-
ckoro yauBepcureTa um. J1. Teusauany, r. Toummcu, ['py3ust

NKPOMXOHOBA ®NPY3A NMKPOMOBHA — n.¢.H., 701IeHT, 3aB. Kadeapor y30€KCKOro M WHOCTPAaHHBIX S3BIKOB
TalKeHTCKOro MHCTUTYTA TEKCTUIILHOM U JIETKOW IIPOMBIIIJIEHHOCTH, T. TalkeHT, PY

AKOITAH APMEH CYPEHOBUY — onieET MemumHCKOT0 KOJUTepka uM. MerpabsHa; CTapInii mpernoaaBaTelb
Kadeapel pyccKoro s3bIKa W MpoQecCHOHATFHON KOMMYHHKANN Poccuiicko-ApMsSHCKOTO
(Cnasinckoro) yHuBepcurterta, . Epesan, PA ) ORCID: 0000-0001-9263-6791
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I'EBOPKSH I'EBOPK APTAIIECOBUY — /.6.H., mpodeccop, 3aB. 1abopaTopreil mMaToIorHnueckoil OnoXuMuu
WuctutyTa 6noxumun uM. ['p. Byraunarsna, r. Epesan, PA
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JIATIMK CBETJIAHA BAJIEHTMHOBHA — JI.m.H., mpodeccop, 3aB. Kadeapoil TeOpuu U MPaKTUKA CECTPUHCKO-
ro Jiena, JekaH (akyiabTeTa BBICHIETO CECTPUHCKOTO oOpa3oBaHUs, TIOMEHCKas rocynap-
CTBEHHAsI MEIUIIMHCKAs akagemus, I. TromeHb, PD

BETJIAPSIH MAPI'APUTA 'PAHTOBHA — JI.¢.H., mpodeccop, 3aB. kKadpenpoi apMaieBTHIECKOro MEHE[DKMEHTa
EpeBaHckoro rocy1apcTBEHHOr0 MEAMIMHCKOrO YHUBEpcuTeTa uM. Mx. ['epary, r. EpeBan, PA

MHALIAKAHSH BUJIEH AKOITOBUY — /1.x.H., mpodeccop, OTBETCTBEHHBIN pelaKTop, 3aB. JabopaTopuei mpu-
poAHBIX coenquHeHU MHCTUTyTa TOHKOW opranudeckod xumuu umeHu A.Jl. MHIKosHa,
HAH PA, r. EpeBan, PA

FABASH JIFOCA ABETUKOBHA — JI.M.H., OomeHT, 3aB. Kadeapoil maToJorndeckoi (H3HOIIOrHH U 00mIeH maTo-
JIOTUH, ApMSAHCKUN MEAULUMHCKUA UHCTUTYT; IOLEHT MeIuHCKOro Koiemka uM. Merpa-
6siHa, T. Epesan, PA ) ORCID: 0000-0002-1313-816X

BAPJAHAH KAMO EPEMOBUY — [].icuxon.H., mpogeccop, mpodeccop Kadeaps! MPUKIaTHON MCHX0IOTHH; Py-
KOBOJWTEIh HayIHO-MCcenoBarensekoro neaTpa AITIY um. X. AGossHa, T. EpeBan, PA

OTBETCTBEHHBIE 3A HOMEP:

AKOITSIH APMEH CYPEHOBUY — [JoeHT MeaumnHCKOTO Koywiemka uM. Merpa0siHa; cTapIinii IpenojaBaTeib
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(Cnassinckoro) yHuBepcurerta, . Epesan, PA ' ORCID: 0000-0001-9263-6791

BFABASH BATE 'EHPUKOBUY - Ilpencenatens CoBera AUPEKTOPOB MEAWIIMHCKOTO KOJUIEKa IMEHN Merpa-
0stHa; MTOYETHBIN JOKTOp ApMsSHCKOTO oTAeneHus Poccuiickoit Akagemun EcTecTBEeHHBIX
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OIIAI'MAH ®PAPMUHAYCTPUU APMEHUUN
FLAGSHIP OF THE ARMENIAN PHARMACEUTICAL INDUSTRY
2U38UUSULP 16N UM8NPULULEGLNREBUTL SLURUUL

3A0 «JIukBop» — KpyIHEHmas apMsHCKas (hapmaieBTuIecKas
KOMITIaHUs, KOTopasi MO MpaBy siBiseTcs (aarMaHoM (apMaleBTH-
4eCKOM oTpaciu ApMEHHH, Kak 110 00bEMY IIPOU3BOJCTBA, TAK U IO
o0beMaM JKcropTa. B 4acTHOCTH, J0JI KOMIIAHHMHM B JKCIIOPTE Jie-

KapCTB apMAHCKOI'O IIPOU3BOACTBA COCTABJIACT boiee 40%, a B Ha-

crosiiee BpeMsi Ha «JIukBop» mpuxoaurtcs okono 33% mnpou3BoaH-

MOl B ApmeHum QapmaneTuyeckoil npoaykuuu. Kommanus Obina

( ; /L,L 7/, OCHOBaHa B Mae 1991 rona u crasia nepBbIM YaCTHBIM MPEANPUATHEM

. B ApMEHHUM, TPOU3BOMASAIIMM TOTOBBIC JIEKAPCTBEHHBIC (HOPMEI.

«JIMKBOp» SBIAETCS PErMOHAIBHBIM JIMJIEPOM B IPOU3BOJACTBE CTEPUIIBHBIX XKUAKUX JIEKap-
CTBEHHBIX IIPENapaToB.

B teuenune 30-u ner Kommanus obecrieunBaeT MEAMIIMHCKHE YUpPEXACHUS ApPMEHUU U
HKCHOPTHBIX CTPaH IpenapaTamMu MepBoi HEOOXOAUMOCTHU. 3a 3TH IoJibl ObUTH BHEIPEHBI B IPO-
M3BOJICTBO U BBIBEJICHBI Ha PHIHOK Oosiee 60-TH cOBpeMeHHBIX U 3 (EKTUBHBIX JIEKAPCTBEHHBIX
[IpPernapaToB, B TOM YUCIIE CHHTETUYECKHE aHTUOMOTUKH, MJIa3MO3aMEHSIOIINE CPEICTBA, NHbEK-
LIMOHHBIE TpenapaTbl — BATAMUHBI, aHTUOKCUAAHTBI, aHTUAPUTMUYECKHE CPECTBA U MHOTO JIPY-
I'MX JIEKapCTBEHHBIX IIPETIapaToOB.

Komnanus «JIuksop» eme B 1995 rony peopranuzoaiia CBOM MPOU3BOIACTBEHHBIE TIOIIA-
JIA ¥ TIPOIECCHI B COOTBETCTBUM ¢ pekoMeHanusiMu WHO cGMP.

B 2013, nepnoii Ha KaBkaze ymoctounack cepTudukara Ha COOTBETCTBUE TPEeOOBaAHUSIM
GMP EU, cTaB peruoHanbHbIM JHJIEPOM B 00JaCTH MPOU3BOICTBA CTEPUIIbHBIX JIEKAPCTBEHHBIX
npemnaparoB. B Hactosmee Bpems, k 30-netuto cBoeit nesrenbHocT, Kommanus obnanaer 3 cep-
tuukaramu GMP: nepBbiM HanmoHanbHbIM (2013), mepBeiM eBpasuiickum (2019) u nepBbIM
PIC/S ceptuduxatom B ApmeHuu, B cepe Ipou3BOACTBA CTEPUIIBHBIX JIEKAPCTBEHHBIX IMpena-
patoB (2016).

Ceronnsa Kommanus 3KCOpTHPYET CBOIO NMPOLYKLUIO B cTpaHbl EBpasuu, LleHTpanpHOM
Asun u biimxnero Boctoka (Ykpauna, benapycs, Monaosa, ['py3usi, Y36ekuctan, Keipreiscras,
Tamwxkukucran, Mpak, emen).

Oco0oe BHUMaHue pykoBoacTBO KoMnanuu ynenser opTaabMoIOrHYecKoi JIMHENHKe Mpo-
n3BOJCTBAa. Ha BCeX SKCIMOPTHBIX PBIHKAX C YCIIEXOM NPUMEHSIOTCS IPOTUBOIIayKOMHBIE, aHTH -
OakTepuaIbHbIC, TPOTUBOBOCIATUTENBHBIC U IPYTHE TIIA3HbIE TIpenapaTsl KoMnaHuu «JIMKBopy,

IMPOMU3BCACHHBIC 110 TEXHOJIOTNHU ACCIITUYCCKOIO pO3JIMBa.
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HoBoe coBpemenHoe nmpou3BoAcTBO KoMnaHuu — 3TO 3ajJ0r MHHOBALIMOHHOM JESTENbHO-
CTH B JIOJICOCPOYHOM MEPCIIEKTHUBE.

B nacrosmee Bpems Komnanus 3aBepiinia cTpoutenbcTBO LleHTpa ncciaenoBaHuil U HO-
BbIX pa3paboToK. DTO coBpeMeHHas jabopaTtopus ais neiei ¢dapMpa3pabOTKH HOBBIX €OO-
CTBEHHBIX MpernapatoB. Jlabopartopust pacroyiokeHa Ha 4-0M 3Ta)ke MPOU3BOJCTBEHHOTO KOPITY-
ca Komnanuu. B coctaB LlenTpa BXOAUT Takke MUIOTHOE MPOU3BOJCTBO, IAe OyayT MPOU3BO-
IUTHCS DKCTIEPUMEHTAIBHBIC TAPTUH pa3padOTaHHBIX JIEKAPCTBEHHBIX MPENapaToB. DTO MO3BO-
JUT CO37aTh HOBBIE paboyre MecTa JUIsl KBAIM(UIIMPOBAHHOTO MEPCOHAIA, PACHIUPUTH B OJH-
XKakmiee BpeMsi 00beMbI TIPOM3BOJICTBA M, COOTBETCTBEHHO, dKcnopTa. B ceHTs0pe 2021r. kom-

MaHUS IPUCTYNHIIA TAKXKE K MPOU3BOACTBY BakKUMHBI «CriyTHUK JIaliT» B ApMeHHH.
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© CECTPUHCKOE JEJIO © NURSING ©
@ PNRFLNP3LUUUL N0 ©

MOTHUBAIIMOHHBIE OCHOBBI
PA3BUTHUA CECTPUHCKOI'O OBPA30OBAHUA B BEJIAPYCHU

TarbsHa BaaagumupoBHa MaTBeiyuk
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KBenopycckoe obwecmsennoe odwveournerue MeOUYuHCKUX cecmep,
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AHHoTanusi. OCHOBHOHM COCTaBJISIONICH MEIUIIMHCKOTO 0a30BOT0 U JOIMOJIHUTENIBHOTO 00pa3o-
BaHUs B3POCJBIX CTAHOBUTCS MOTHBALUs MEIUIMHCKOIO IMEpCOHaja K OOYYEHHIO 4epe3 BCHO
XHU3Hb. MI3y4eHO MHEHUE CECTPUHCKOTO MEePCOHAIa O COOTBETCTBUU UX HABBIKOB BBIMOIHIEMBIM
0053aHHOCTSIM U HEOOXOAMMOCTH JanbHeimero ooyuenus. [IpoBeneHa oeHka ypoBHsS OpraHu-
3allMOHHBIX U KOMMYHHUKATHBHBIX HABBIKOB IJIaBHBIX MeauiuHckux cectep (MC). Uem momoxke
Bo3pacT MC, TeM BBIIIIE JKEIaHWE OCBAaMBAaTh HOBBbIE (DYHKUIMHU M TEXHOJIOTHHU. YeM crapiie BO3-
pacT, TeM BBIILIE OCO3HAHUE CBOETO Mpo(eccruoHalIn3Ma U JKeJlaHUE ero peaan30BaTh.
KuroueBble cioBa: gospacm, meouyunckas cecmpa, momugayus, yieoa.

THE PRINCIPLES OF MOTIVATION
IN THE DEVELOPMENT OF NURSES’ EDUCATION OF BELARUS

Matveychik Tatyana

Ph.D., Associate Professor,

Belarusian Public Association of Nurses,

International Scientific Public Association

«International Academy of Information Technologies», Minsk, Belarus
matveichik5l@rambler.ru

Abstract. Motivation of medical personnel to lifelong education becomes the major component
of medical, basic and complementary training of adults. The opinion of nurses concerning the
compliance of their skills with their duties, as well as the need for further education has been
studied. The level of organizational and communicative skills of head nurses has been assessed.
It has been established that the younger the nurses, the more they strive for mastering up-to-date
technologies and functions. The older the nurses, the more they recognize their professionalism
and wish to realize it.

Keywords: age, medical nurse, motivation, education.
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Udthnthwmghp: Ubkswhwuwlubph pdojuljut hhdtwljut b jpugnighs Yppnipjut hhu-
twlwl pununphsp pdoiulul widtwlwuquh nne Yyuph phpwgpnid ntunigdwi Un-
nhjughwi E: Munidbwuhpdby b podpnypujut wtdtwjuquh jupshpp junwpws
wupuwlwinipniuitpht hpbug hdnnipmibiubph hwdwywunwupwinipjut b he-
nwqu YJEpuyunpuundwt wthpudiynmput JEkpwpkpup: Stwhwndl) b qiuw-
ynp pnudpnyptph (FL) juquultpyswlub b hwnnppuljguljut hdnnipniuutph dw-
Jupnulp: Nppwt tphunwuwpy £ (BL) nuphpp, wyupwt UkS £ unp gnpswnnyyputpht
b wnkjutunnghwubkphtt mhpwwbwnknt guwulnipjniup: Appwt ks E wnwuphpp, wjipwt
punpdp E dwpnnt ypndtuhnuwhquh ghnuljgnidp b gt hpugutint gmuynipniup:
Zhdvwpunkp’ wwphp, poidonyp, dnnpyughuw, niunidbwuppnipn i

CoBpeMeHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH SBIISTFOTCS METOJIOM BOILUIOIICHUS UJICH HE-
MpEepLIBHOTO 00pa3oBaHus B MuUpe. Bocnuranue mpogecCHOHATBHBIX HABBIKOB, HEOOXOIUMBIX
JUTSL OKa3aHHsI METUIIMHCKOM TOMOIIY U IPUMEHEHHE CUTYallMOHHOTO MOIX0/a K PEIICHHUIO TPO-
0JIeM TaI[MeHTa ¢ MCIOJIh30BAaHUEM MPOTOKOJIOB M CTAHIAPTOB JEATEILHOCTH, aJITOPUTMOB BbI-
MTOJTHEHUSI MAHUITYJISAIUHA OCHOBBIBAETCS HA OCOOBIX JIMYHOCTHBIX KadecTBax MC: yMEHUHU PyKO-
BOJIUTH JIFOJIbMH M TIOYMHSATHCS, B 3aBUCUMOCTH OT cutyarmu [1: 256; 2: 58-64; 3: 30-34; 4. 6-7].

OCHOBHOH COCTABJISIFOIICH MEAUIIMHCKOTrO, 0a30BOT0 W JIOTOJIHUTEIHLHOTO O0pa30BaHMS
B3pOCIIBIX CTAHOBUTCS MOTHBAIIMS MEIMIIMHCKOTO MEPCOHANa K OOYYEHHUIO Yepe3 BCHO JKU3HBb
[21: 144; 26: 12-49; 25: 16-25; 29]. Ilpu4rHa COCTOUT B YCKOPEHHH TEMIIOB OOHOBJICHHS Me-
TUIIMHCKOW H (papMarieBTHIeCKOl WH(GOPMAIUN, Pa3BUTHH HOBBIX TEXHOJOTHH JTHArHOCTUKH,
neueHus, peabmmTanuu U npodunaktuku [4: 3, 5; 11: 8-13; 14: 33; 21: 288; 24: 10-17].

[Tox HempepbIBHBIM MEIUIIMHCKUM O0pa3oBaHUEM IMOHMMAETCS MPOIECC, BKIFOYAIOIINN
AJIEMEHTHI OIICHKH MHJIUBHIYJIHON MPOQEeCCHOHATBHON MPAKTHKH MEIUITMHCKOTO paOOTHUKA,
IIPH KOTOPOM MPOUCXOIUT TOIIEPKaHUE HEOOXOAMMOTO YPOBHS MPOQPECCHOHATBHOTO Pa3BUTHS
1 KOMIIETEHTHOCTH. B mocnenyromem — mpoBepka NpHOOPETEHHBIX HABBIKOB U 3HAHUN HA OCHO-
BE Pa3IMYHBIX MEXaHM3MOB OIIEHKH MpodeccuoHanbHoi kBanudpukamuu [1: 256; 2: 58-64; 6:
349; 12: 49-50; 14: 33; 18: 202-225; 27: 12-49].

Komnmemnmuio HenpepsiBHOTO npodeccuonansuoro passutus — life-long learning (ooyuenue
Ha TPOTSKCHUH BCEW JKU3HM) — PEaU3yI0T BCE Pa3BUTHIC T'OCYJapCTBAa MHUPA, 3TO OCHOBHAsS
JOKTpYUHA OpraHU3alui U Pa3BUTHSA MPO(EeCcCHOHAIBHOTO 00pa30BaHMsI BO BTOPOW IMOJIOBUHE
XX — nagane XXI Bs. [4: 9; 5: 301; 22: 183-187].

HNudopmansHoe oOpazoBanue — 00N TEPMUH I 00pa30BaHUs 32 MpeJIeIaMu CTaHIapT-
HOW 00pa30BaTeIILHOM Cpe/Ibl, MHINBHyabHAs ITO3HABATEIbHAS JACSITEILHOCTD, COMPOBOKIAIO-

I1as TIOBCEHEBHYIO kM3Hb. OHa HE0O0sA3aTeNIbHO HOCHT 1I€JICHAIIPABICHHBIN XapakTep Mo MpUH-
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LUIY: JUIIHUX 3HaHUW He ObiBaeT. OTIMYNEeM B Halllel CTpaHe SBJISETCS TO, YTO TPAJAUIIMOHHO
BHUMAaHHE TOCYJapCTBEHHON 00pa30BaTEIbHON MOJUTHKH HANPABICHO HA MpOIecchl (popmab-
HOTO 00y4eHus, a 3a pyOeKoM pacTeT BHUMaHHE K cpejie HH(POPMaIbHOTO 00pa30oBaHus i CO-
[UaTN3aUH JTTYHOCTH U (POPMUPOBAHNS KOMMYHUKATUBHBIX HABBIKOB.

Bce Goiiee B MeuImHe 3aBOCBBIBAET MECTO CUMYIISIIIMOHHOE oOyuenue [11: 9-11; 21: 15—
17], ocoOeHHO, KaK CBUAETEIBCTBYET OIBIT, IPH O0YYCHUN CTYJCHTOB B YHHBEPCUTETCKOM KIIH-
Huke [10: 59-64].

CocrosiHre OpraHu3aluyd MEJUIIMHCKON OMOIIM HACEJICHHUIO U €€ Ka4eCTBO TPEOYIOT BbI-
COKOTO YPOBHS KBaTH(PHUKAIUU MEIUIMUHCKOro paboTHHKa. K mpuunHaM CHM)KEHHUS KauecTBa
MEJIUIMHCKOTO 00pa30BaHUs U TIOMOIIHM HACEIICHUIO, TOMUMO HEJIOCTaTOYHO BBICOKOTO YPOBHS
OCHAIIIEHHOCTH Y4eOHOTr0 MpoIiecca, OTHeCEHA HU3Kasi MOTHBALUS 00YYarOIIUXCs JIUIl K TOBBI-
IICHUIO TPO(PECCUOHATBLHOTO YPOBHS, OTCYTCTBHE HACTaBHUYECTBA, TUAEPCTBA U 1Ip. [6: 158; 13:
43-44; 27: 349]. TexHONOrMYECKNE WHHOBALMKN U OPraHU3alMOHHBIC MEPONIPHUATHS dPPEKTHUB-
HBI TIPU YCJIOBUHU ONITHMAIBHOW TPYIOBOM MOTHBAIMK nepcoHana [2: 58—64; 9: 170-178; 14: 33;
25: 12-49].

CornacHo MHeHHIO 3KcniepToB BeemupHoii opranuszanuu 3apaBooxpanenus (BO3) B bena-
pycu MC o0miell mpakTUKH MOET BBITOJHATH Oojble (QyHKIMHA, 0cBOOOXIast Bpaya oOmiei
npaktuku (BOII) myist BeIMoMHEHUs Ipyrux cepbe3HbIX 3amad [14: 123-128; 17: 4-6; 18: 210—
218; 19: 96; 22: 144].

OmnpeneneHue ypoBHs KOMIIETEHTHOCTH B Tipodeccun MC ocymecTBisuioch B cTpaHax EB-
ponetickoro Coro3a [29]. CornacHo uccienosanusm EBponelickoro pernonansHoro bropo BO3
(2010) ycranoneHo, 4to, no MHeHUIO 30% MEIUIUHCKUX CECTEp, UX HABBIKM MO3BOJISIIOT BbI-
MOJIHATH OOJiee CIOKHBIE 3a/IaHUs; HABBIKU COOTBETCTBYIOT 00s13aHHOCTSIM y 53%; JOMOJIHU-
TeJIbHASI MOATOTOBKA JIJIS BBIITOJIHEHUsT 00s13aHHOCTEH HeoOoxoanma it 17% cectep.

OnpeneneHre YpoBHS MOTHBALIMU M OTHOIIEHUSI CECTPUHCKOIO MEpCcOHaja K BBIMOJHsE-
MBIM 00SI3aHHOCTSIM TO3BOJISIET (POPMHUPOBATH MPABHIBHYIO LIEJIEBYI0 YCTAHOBKY K HETpPEPHIB-
HOMY 00pa30BaHUIO y CECTPUHCKUX pykoBoautenen [3: 11-62; 13: 42-45; 14: 60-71, 114-120;
17: 1-6; 22: 140-142].

OnHUM U3 HaNpaBJICHUH OMpEeAeNeHIsI MOTHBALIMHU K OBJIAJICHUIO 3HAHUSIMH OpraHH3aTopa
CECTPHHCKOTI'O JIeJIa MOXKET CIYXKHUTbh OIpeJIelIeHHe YPOBHS NOTPEOHOCTH B IOCTHKEHUU ycrexa
B COUETAHUU C TIOKA3aTeISIMA OPTaHU3aIMOHHBIX 1 KOMMYHHKAaTUBHBIX HaBBIKOB [1: 256; 3: 30—
34; 5: 384; 12: 23-30].

N3ydenune XxapaKTepUCTUK TUIOB JHYHOCTH TIOMOTAIOT BBISIBUTH HABBIKU JIMJEPCTBA, CHIIb-

HBIC YCPThI XapaKTepa, CIIOCOOHOCTH 6BICTpOTLI MMPpUHATHUA PCIICHUSA, YCTAHOBUTDH IIPUOPUTCTHI B
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paboTe, ONpeaeNuTh XapaKTePUCTUKU CTUJISL IMYHOCTH, BIUSIONIME HAa OPraHU3allMOHHBIA KIIH-

MaT U KyJIbTYPY J€JI0BOTO OOIEHHUS.

MGTOI[OM AHOHUMHOI'O aHKCTHUPOBAHUA U3YyYCHO MHCHHUC O HCO6XOI[I/IMOCTI/I y‘Ie6BI ITIOCJIC

MOJIYUCHU A 0a30BOro O6pa3OBaHI/I5[ 115 MCIUIHUHCKUX U CTApIINX MC GONbHUYHBIX opraHusa-

uii r. MuHCKa.

Tadiauuna 1. MHeHue 0 He00X0AUMOCTH JajibHelell y4eObl cecTpbl
B 3ABHCHMOCTH OT BO3pacTa

Heo6xoauMo yunThes J71s1 BBITIOTHEHUS na Her
MOMX 00s13aHHOCTEMN
1o 25 ner 100,0% 0,0%
26-35 et 89,3% 10,7%
3645 ner 71,8% 28,2%
46-55 ner 54,5% 45,5%
oosee 55 ner 71,4% 28,6%

HeobOxomumMocTh nanpHeiero ooyuenus: ormedarot Bce MC B Bo3pacte 110 25 et u 89,3%
B Bo3pacTe 26—35 net. B To e BpeMsi, HauOOJIbIITYI0 YBEPEHHOCTh B CBOEM PO ECCHOHATH3ME
OIIYIIAIOT CIICIIHATUCTHI B Bo3pacte 46—55 et (45,5% He UCTBITHIBAIOT MOTPEOHOCTH B 00yUe-

uun) (Cwm.: Taobn. 1).

Tadauua 2. MHeHHe 0 BO3MOKHOCTH BBIIIOJTHEHHS CECTPOH CJI0KHBIX
00s13aHHOCTEl B 3aBUCHMOCTH OT BO3pacTa

Mowu HaBBIKU TIO3BOJISIOT BBITIOJIHATh na HeT
6oJee cIoKHbIe 00s13aHHOCTH

o 25 ner 62,50% 37,50%

26-35 ner 78,57% 21,43%

3645 ner 92,31% 7,69%

46-55 ner 93,94% 6,06%

ooJtee 55 ner 100,00% 0,00%

3acny’KMBalOT BHUMAaHHUS TAaK)K€ OTBETHI Ha YTBep)kKIeHUE «Mou HaBBIKU MO3BOJSIOT BbI-
MOJTHSTH 00JIee CIIOXKHBIE 00sI3aHHOCTHY» B 3aBUCHMOCTH OT MIPUHAIIICKHOCTH K Pa3TUYHBIM BO3-
PaCTHBIM I'pyIIIIam. Kemanue BBIMOMHATEL OOJiee CI0KHBIE 00SI3aHHOCTH HAIpsaMyro 3aBUCHUT OT
Bo3pacta MC (Cwm.: Taba. 2). Uem cTapiie BO3pacT, TEM BBIIIIE OCO3HAHKUE CBOETO MpodeccruoHa-

JIM3Ma U KCJIAHUC €ro pCajin30BaThb.
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HccnenoBanusi ypoBHsSI OpraHM3allMOHHBIX U KOMMYHUKATHBHBIX HABBIKOB TiaBHBIX MC
OBUTH TIPOBEJICHBI HAa Kypce MOBBIMICHHS KBamuukanuu «OpraHu3anus CECTPUHCKOTO ICIa
Kadeapbl 00IIECTBEHHOTO 3/I0POBbsI U 3/[PABOOXPAHEHUS FOCYIAPCTBEHHOTO YUpEXkKAeHUsT 0Opa-
3oBaHus «benopycckas MeIUITMHCKAS aKaJAeMHUsl OCIESTUTUIOMHOTO 00pa30BaHUS.

MeTto10M aHOHUMHOTO aHKETUPOBAHUS OMPOIIEeHO 120 CECTPUHCKUX PYKOBOJIUTENECH — TJIaB-
HeIX U ctapmmx MC. Bo3pacTHO# cOCTaB CECTPHHCKUX CHEIUATUCTOB Kosebancs ot 25 mo 55
net, ¢ nmpeobnaganuem Bo3pacta 4145 net. Hanbonbiiee yncio ucciaenoBaHHbx riaBHbx MC
U UX pe3epBa OTHOCHUTCS K Bo3pacTHOM rpynmne 36—40 net (30 yen.), u 41-45 net (30 yen.).

MeTtoauka onpeaeneHus: OpraHu3allMOHHBIX 1 KOMMYHUKATUBHBIX HABBIKOB riaBHbIX MC
0a3upyeTcs Ha BOMPOCHUKE MCCIIEAOBAHMS KOMMYHHUKATUBHBIX U OPTaHHU3AIMOHHBIX CKJIOHHO-
creit [7: 272], conepxkamem 40 BormpocoB. CyMMHpOBaHHUE 0aIOB MO CHEIHAIBHOMY KIIOUY
AT BO3MOXKHOCTh Pa3TpPaHUYUTh M3y4Yae€Mble CKIOHHOCTH JIMYHOCTHU Ha 5 ypOBHEH, OT OuYeHb
HU3KOTO MOKa3aTels, A0 BbICIIero 3HaYeHus. [[poBoANMBIN HA OCHOBE OTBETOB aHaIH3 «$ — 00-
pa3ay MO3BOJISET BHIIBUTH OCHOBHBIE aCTIEKThI IMYHOCTH: 3HAHUE O ce0e U OTHOIICHHE K CAMOMY
cebe B mporecce XU3HU. BhIENAoT GakTopbl, KOTOpPbIE 00YCIOBIMBAIOT «S — KOHIICTIITUION:
CaMOYBEPEHHOCTh, CAMOIIPUHSITHE, CAMOPYKOBOJICTBO, OKUJAaHUE OTHOIIEHUS APYTHUX, CaM000-
BUHCHHE, CAMOMHTEPEC, IOHUMaHKEe caMoro ceos [7: 272; 16: 66]

Meroanka U3ydeHUs OTHONICHHS K camoMy cebe [7: 272] ocHOBaHAa Ha MPUMEHEHUH BO-
MpoCHHKA, cojaepxkaiiero 110 BompocoB. CrnernuanpHas MIKajla-KJII09 MO3BOJIIET pa3OUTh Bapu-
aHThl OTBETOB HAa 9 IIKaJI: BHYTPEHHSS YECTHOCTh; CAMOYBEPEHHOCTh; UCTOUYHUK aKTUBHOCTH;
3epKalbHOE «S1»; CaMOIICHHOCTh; CAaMOIIPUHATHE; CAMOTPUBA3aHHOCTh; BHYTPEHHSISI KOH(DIUKT-

HOCTB, CcaMOOOBHHEHHE.

Taoauna 3. YpoBeHb KOMMYHMKATHBHBIX M OPraHU3alMOHHbBIX
CKJIOHHOCTEH y IIaBHBIX cecTep

YpoBHH
Bricimit Huskui,
. % CpeIHUN % OYeHb %
BBICOKUI .
HU3KUAN
KoMMmyHHKaTHBHBIE 66 55 37 31 17 14
CHocoOHOCTH
Opranuzaropckue 103 86 14 12 3 3
CIOCOOHOCTH

[IpencraBnennsie B Ta6a. 3 naHHBIE YKa3bIBAIOT, 4TO 86% OMPOIIEHHBIX CECTPUHCKUX PY-

KOBOJIMTENEeH 00J1aat0T BHICOKMM U CPEAHUM YPOBHEM KOMMYHHKATHUBHBIX criocoOHocTei. Op-
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TaHU3aTOPCKUE CIIOCOOHOCTH BBICOKOTO U CPEAHEro YPOBHS HposiBWIIM 98% ONpOIIEeHHBIX cre-
LUAJIUCTOB.

[Ipu oueHke mo mikane MOTPEOHOCTH B AOCTIDKEHHM ycIieXa B MPO(EeCCHOHATBHON es-
tenbHOCTU ThaBHBIX MC npeobnanarot cpenuue (55%) u Huzkue 3HaueHus (29%). 1o Moxer
CBHUJIETEJILCTBOBATh O CAMOAOCTATOYHOCTH HUCIBITYEMbIX, KOTOPbIE UMEIOT HEOOXOJUMBI ypo-
BEHb NMPOo(ecCHOHANbHBIX 3HAHUI U YMEHUM, CpeTHHE TT0Ka3aTeaN 10 KOMMYHUKATUBHBIM U Op-
raHU3aTOPCKHUM CIIOCOOHOCTSIM, HO HE HalleJIeHbl Ha 3HAUUTEIbHbBIE TOCTHIKEHUS.

Huskuii ypoBeHb KOMMYHHMKATUBHBIX MJIM OPTaHU3aTOPCKUX CIIOCOOHOCTEMH, Y 4acTH ONpo-
IIEHHBIX, MOXET MOJIepKUBaTh O0siee BhICOKHH ypoBeHb KOHGIUKTHOCTH MC B KOJUIEKTUBE U

HYXIAThCsl B KOPPEKIMH ricuxoiorom [12: 51-62].

Taduuna 4. YpoBeHb OTHOLIEHHSI TUYHOCTH K caMoMy cede
PYKOBOIUTEISA CECTPHHCKOIO J1e/1a

3HavyeHus1 ypOBHEH OTHOIICHUS K caMoMy cebe
IIxana Bricokue Cpennue Huzkne
(abc. % (abc. % (abc. %
dpsI) udpsI) dpsI)
[Ikana 1 — BHYTpEeHHSSI YECTHOCTh - - 9 7 111 93
[Mkana 2 — caMOyBEpEHHOCTb - - 10 8 110 92
[IIkana 3 — UICTOYHHUK aKTUBHOCTH 2 2 11 9 107 89
[Ixamna 4 — 3epkanbHOE «S» 5 4 10 8 105 88
[IIkana 5 — caMOIIEHHOCTD 1 1 13 11 106 88
[IIkana 6 — camonpuHsTHE 1 1 12 10 107 89—
[Ikana 7 — caMONIPUBSI3aHHOCTH 1 1 11 9 108 90
[Ikana 8 — BHyTpeHHsS] KOH(IUKT- 3 3 5 4 115 9%
HOCTh
[Ikana 9 — camo0OBUHEHNE 1 1 3 3 116 96

B Tab6xa. 4 npencraBieHsl ypoBHU MOKa3aTese OTHOILEHHS K caMOMy ce0Oe pyKOBOIUTENEH
cecTprHCKoOro jiena. O0Opaiaer Ha ce0s1 BHUMaHKE ITpeodialaHue HU3KKUX MoKasartesnei no 00ib-

IIUHCTBY IIKaJ.
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[To mkane BHyTpEHHsS1 YECTHOCTh HU3KKE 3HAaUeHUs1 oTMeueHbl y 93% rnaBHbix MC, cpen-
HUE 3HAUYEHUS UMeNH 7% OMPOIIECHHBIX, YTO MOYKET CBUJIETEIHCTBOBATh O BBIPAXKEHHOM 3aKphl-
TOCTH WJIM HEeXKEJIAHUU BBIJIaBaTh 3HAYUMYIO HHPOPMAIIUIO O cede.

OTo0 ompezenseT Takol acmeKkT odpasa Sl, Kak caMOOTHOIIEHHE, ONpeesolee NoBee-
HU€, 3HAYUMOE I JIMYHOCTH (C TOUKH 3PEHUSI MOPAJIbHBIX HOPM). BhIsBIEHHBIE HU3KME 3HAYe-
HUS M0 IIIKaJIe BHYTPEHHAS KOH(PIUKTHOCTh Y 96% pecrnoHIeHTOB MOTYT ONpPEENsTh ypaBHO-
BEIICHHYIO BBIIEPKAaHHYIO TIO3HUIUIO TIPU BBITIOJIHEHUH JOJHKHOCTHBIX O0SI3aHHOCTEH, C IPYToi
CTOPOHBI, BECTH K OTPHUIIAHUIO MPOOJIEM, 3aKPBITOCTH U CaAMOIOBOJILCTBE, BIUSIOMIMX Ha Kaye-
CTBO J1€JI0BOT0 obOmicHus [16: 43—-44].

[Ipeo6nananue cpegHNX U HU3KUX 3HAYCHUM MOKa3aTeell BhISABICHO Y OOJIbIIEH YyacTH ce-
CTPUHCKHUX PYKOBOJUTENIEH NIl JOMEHOB IO LIKajgaM caMoyBepeHHOCTh (92%), NCTOUHUK ak-
tuBHOCTU (89%), 3epkanbHOE «S» (88%), camonienHocTh (88%), camonpunsarue (89%), camo-
npuBsa3aHHOCTb (90%). Hemoorienka coOCTBEHHOM JTMUYHOCTH MOYKET CTAHOBUTHCS MPENATCTBUEM
K (hopMupoBaHHIO NMPO(ecCHOHaNBHBIX 337a4 U OLEHKE COOCTBEHHOI'O MOTEHIIMAJA B OBJIAZICHUN
HOBBIMH 3HAHUSIMH.

o mkanam BHyTpeHHEH KOH()IMKTHOCTH U CAMOOOBUHEHHUS NPe0dIaatoT HU3KKE 3HaUe-
Hus (96%) y Bceil rpynmbl, a cpeanue Betpevarores y 3—4%. Huskue 3HaueHus nmokasareneit mo
JAHHOM 1IKaje CBUJETEIbCTBYIOT O HEBBICOKOM YPOBHE BHYTPEHHUX KOH(IMKTOB, 00yCIOBIIEH-
HBIX HEJJOCTaTKOM CaMOyBakeHHs. Ha 3To MOXKeT BIIMATH TaK)Ke HETOOLIEHKa CBOMX BO3MOXHO-
CTEH, KOMIIETEHTHOCTH, 3HAHUA U CIOCOOHOCTEH, COMHEHUH, TPEBOKHBIX COCTOSHHUH, COMPO-
BOJKIA€MbIX MEepEKMBAHUEM YYBCTBA BHHBI, YTO MOXKET MPUBOAUTH K COMHEHUSIM B CBOEH cIIO-
COOHOCTH 4TO-TO NPEANPUHATh WIN U3MEHUTb. DTH NOKA3aTeH SABJISIOTCS UHIUKATOPOM HaJM-
YU CUMIIATUH, YTO MOXKET COMPOBOXKIATHCS MO3UTUBHBIMU 3MOLMSIMHU B CBOM ajpec, 00ycioB-
JIEHHBIMU BBICOKOM CaMOOIIEHKOU cOOCTBEHHBIX KauecTB y 88% MC.

W3BecTHO, 4TO IIIaBHBIM MOTHBOM JUIsl OJJHOTO CIIELMAINCTa MEJUIMHCKON OpraHu3aluu
MOKET OBITh paboTa ¢ HEOOXOAUMBIM YPOBHEM OTBETCTBEHHOCTH, KOTOPasl IO3BOJISIET EMY CaMO-
CTOSITEJIPHO NPUHUMATh pEIleHUs], pa3padaTbiBaTh COOCTBEHHBIE NMPOEKTHI, ISl IPYroro — BO3-
MOHOCTh TTOCTOSTHHOTO 00pa30BaHus, a I TPETheTro — pazMep 3apabOoTHOM IMJIaThl, MO0 KOH-
tpoub [6: 349; 9: 170-178; 14: 33]. IIpoBeneHne HHANBUIYAILHOTO KOHCYIbTUPOBAHUS U TECTH-
pOBaHMs Ul YTOUHEHMS BO3ZHHMKIIUX MPOOJEM Yy CECTPUHCKHX PYyKOBOAUTENEH MO3BOJMUT yIyd-
mMTh IpodeccnoHanbHy0 peanusanuto [4: 44-45; 7. 272; 10: 63; 7: 272; 17: 66; 26: 48], cHu-
3UT YPOBEHb TPEBOKHOM KOH(IMKTHOCTH 3a cUeT pa3BUTUS d(PPEKTUBHOW KOMMYHUKaUuu [3:

30-34; 5: 384; 12: 23-30].

20



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 13, 2022

[IpoBeneHHBIE UCCIIEAOBAHUS BBIABUIM HauOo0JIee BBICOKYIO TOTPEOHOCTh B IPUOOPETEHUH
poQeCcCHOHANBHBIX 3HAHUHN Y CECTPUHCKOTO0 MepcoHana B Bo3pacte 10 30 jet. C Bo3pacTom mo-
TpeOHOCTh B JasbHEHIIEM 00y4YeHUN CHUKACTCS.

YBEepeHHOCTh B COOCTBEHHOM NMPO(HECCHOHAIN3ME U CIIOCOOHOCTh BBIMOJIHATH O0JIee CIoXkK-
Hble 003aHHOCTH TEM BBIIIIE, YEM CTapllle BO3pacT U, COOTBETCTBEHHO YPOBEHb KBaJIH(pUKALUU
MC.

Pe3rome. JlanHble nccienoBaHusl BbIABUIU, YTO 86% OMPOILIEHHBIX CECTPUHCKUX PYKOBO-
auTenae o0agaroT BEICOKUM U CPEIHUM YPOBHEM KOMMYHMKATHUBHBIX criocoOHOCTed. OpraHu-
3aTOPCKUE CIIOCOOHOCTH BBICOKOI'O M CPEIHEr0 YpOBHs MPOsSBWIM 98% ONpOIIEHHBIX JHL. DTO
CBUJETEJIBCTBYET O IPAMOTHOM IpodeccnoHanIbHOM 0TOOpE MpH BBIOOpE Mpodeccru, BBICOKOM
MOTEHIIMAJIE IIaBHBIX U cTapmmx MC mpu peanu3aliy CBOUX CIYKEOHBIX MTOJIHOMOYHH.

[Ipu ananu3e ypoBHE# mokaszareseil OTHOIIEHUS K caMoMy cebe pyKOBOAMTENEH CeCTpUH-
CKOro Jena oOpariaer Ha cebsd BHUMaHHE IpeobiajiaHue HU3KUX IOKa3aTeslel JOMEHOB 10 Ta-
KHM CBOWCTBaM, KaKk CAMOYBEPEHHOCTb, CAMOLICHHOCTD, CAMOIIPUHATHE, CAMOIPUBA3aHHOCTD, OT-
pakaroUMX CHIKEHHYIO CAMOOLICHKY.

Huszkue moxazaTenu BHYTPEHHEH YECTHOCTH M CaMOOOBHMHEHMS Y IMOJABIAIONICH 4YacTH
CECTPUHCKHUX PYKOBOJIUTEIEH MOTYT KOCBEHHO CBMJIETEIBCTBOBATH O BBIPAXKEHHON 3aKPBITOCTH
WX HEKEJIaHUU MPeI0CTaBIATh 3HAUMMYI0 HH(OpMaIuio o cede.

Jlns mpodeccrnonanbHOM amanTau 29% crnenuaaiucToB, MOKa3aBIIMX HU3KUN yPOBEHB T10-
TPeOHOCTH B yCHEXe 1eIeCO00pa3HO MPOIOJIKATh Pa3BUBATh U MOAEPKUBATH HA JOJHKHOM YPOB-
HE UMEIOIINECcss KOMMYHHKATUBHBIE U OPraHU3aTOPCKHUE HaBBIKK IIOCPECTBOM CAMOOOYUEHHSI.

Heo6xoauMo aktuBu3anus paboThl MPO(hEeCCHOHAIBHBIX IICUX0JIOTOB B MEAMLIMHCKUX Op-
raHu3alusaX; IMHAPE UCIOJIb30BaTh HACTABHUYECTBO, JEMOHCTPUPOBATh TBOPUYECKHE MOAXOABI U
dbopMbI 00yueHUs mpu TpoBeacHUH 3aHATHH B «lllkone momomoro crenuanucray, Onaromaps
MAIMEHTOOPUEHTUPOBAHHOMY 3paBooxpanenuto [4: 3; 14: 75-79; 18: 223-224; 20: 3344, 25:
12-47, 63-64].

[losrydyeHHBIE CBEACHMS UCTIONB3YOTCS AJI YyIPABIECHYECKOrO0 KOHCYJIbTUPOBAHUS U MOTH-
BaIlMM TJIAaBHBIX U cTtapimmx MC B 3aBUCUMOCTH OT CTa)ka, BO3pacTa, KBATU(UKAIIMOHHON KaTe-
TOpUM ¥ TIOKa3aTeJell HaleJeHHOCTH Ha 3(PQEeKTHBHYIO NEATENbHOCTh coriacHo «KoHuenmmu
CO3JIaHMsI M Pa3BUTHUS pecnyOIMKaHCKOM cucTembl «LleHTpoB MOHUTOpHHTA PO HECCUOHATBHBIX
PHUCKOB U ICUXOJIOTMYECKON MOAAEPKKU MEIUIMHCKUX pAaOOTHUKOBY.

VYuuTeiBas CHUKEHHE MOTHBAIMKM K OOYUEHHUIO CECTPUHCKUX CHELMAIUCTOB 3pPEJIOro BO3-
pacta B COYETaHUH C BO3pACTaHHEM MPOPECCHOHATBHOTO MOTEHIMAaNa, OoJbIIee 3HaYCHUE TIPH -

06peTaeT BO3MOXHOCTb KapbC€pPpHOTO POCTA KaK CTUMYIJI ITOJTYUCHUS HOBBIX 3HAHUM.
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BbIBOJ 0 HEOOXOIMMOCTH BIUSHUSI HA YPOBEHb TPYI0BOM MOTHBALIMHU, HAOIIOIEHUS 3a U~
HaMUKOH OKa3aTeseil opraHu3alMOHHbIX 1 KOMMYHUKAaTUBHBIX HaBbIKOB riaBHbIXx MC B bena-
pycH akTyaleH Juis TpaHchopMHpOBaHHS 0Opa3oBaHUS KaJApPOB JJIA JOCTHIKEHHS BCEOOIIETO
OXBaTa MEJUKO-CaHUTAPHBIMU yciryramu, caenanisiM BO3 (2013r.) B pesomtonun WHA66.23 u
BbINOJIHAETCS B benapycu, 4To MOATBEPHKIEHO UCCIIE0BAHUEM.

Bospact ucnonuuteneit MC OobHUYHON OpraHU3alliy BIMSET HAa MOTHBALMIO K oOyde-
HUIO 00paTHO MPONOPIMOHAIBHO: YeM MOJIoKe Bo3pacT MC, TeM BbIIIIE KeJlaHHE OCBanBaTh HO-
Bble (DYHKIIMU U TEXHOJIOTUH, YTO COTJIACYETCsI ¢ BEIBOAAMHU B IPYTHX HCCIIECIOBAHUSX.

Hcxons n3 TeHIEHLMH pa3BUTHUS HENPEPHIBHOTO JIONOJHUTENbHOrO obpa3oBanus MC B
MUpE, BHE MepHo/ia MOBBILICHUS KBaJU(UKALUN WIH MEPEnoJAroTOBKA B OOJIbHUYHBIX OpPraHU-
3alMsX 1EJIecO000pa3HO NPUMEHEHNE HOBBIX TEXHOJIOIHM: MacTep-KJIacCOB, CUMYJISILIMOHHBIX UID,
00yyYaromux KpyrJIoroJAUYHBIX CEMHHAPOB C MPUBJICUECHUEM MEIaroroB yupexaeHuii oopa3osa-

HUA.
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AnHoTtanus. C He3anaMsATHBIX BPEMEH JIFOAM MCIOJIB30BaIN IPUPOLY JUISl JIEUEHUS pa3IMuHbIX
3a0oseBaHui. JIekapcTBEHHbIE PACTEHHS XapaKTEPU3YIOTCS CIOKHBIM XUMHUYECKUM COCTaBOM U
LIMPOKUM CHEKTPOM JeHUCTBUSA. ECTh MHOIO MHTEPECHBIX MAaTEpUAIOB O JEKApPCTBEHHBIX pacTe-
HUSIX, U3YYEHHE KOTOPBIX MO3BOJIUT MOOeAUTh MHOTHE O0se3HU. OJJHUM U3 TaKUX UHTEPECHBIX
pacTeHMi sBIISEeTCA OJyBaHUYUK. PaclipocTpaHeHHBIMH BHJIaMU OlyBaHYMKa B ['py3uu sSBISIOTCSA:
T. serotinum, T. porphyranthum, T. lenuisectum, T. confusum, T. praticolum, T. grossheimii,
T. steveni, T. vulgare, T. litvinovii. 9Ty BUABI OTIMYAIOTCS APYT OT JIpyra B OCHOBHOM JUIMHOMN
[[BETOYHOTO CTEOJIsI, OKPACKOH, KOJIMUECTBOM JICLIECTKOB B KOP3UHKE, (POPMON CEeMEHM, HaTU4YH-
€M ONyLICHMs y KOpHeBoM mmieviku. Hamu B okpecHoctn Kyramcu, B yacHocTH MyXpaHCKOM U
AKaMeTCKUX Jiecax, Ha TeppuUTOpuM 3amoBeaHMka Catarims, ObUIM OOHapy)KeHbl J1Ba BUJA
onyBanunka Taraxaccum officinale sativum u Taraxacum vulgaris. OTu Buabsl oTau4ar0TCcs Gop-
MO JIeTIeCTKa U BBICOTOM 11BeTOYHOro cTe0s. O6a Bua co3aatoT BOIM3M celst XxaburaTsl (cpena
oOWTaHMsI) U 3aHUMAIOT JOBOJIGHO OOJBIIYIO TEPPUTOPHIO. MBI MPOJOIKAEM HCCIICIOBAHKE B
9TOM HaNpaBJIEHUH, U3YYUM JAPyTrHe peruoHsl VIMepeTu u MoCTENEHHO OXBAaTUM BCHO 3alaJHYIO
I'py3uto. [1pu pabote Hax HAydyHOU TUTEpATYpPON YCTAHOBJIEHO, UTO UCIIOJIb30BAHKUE O/1yBaHUHMKA
BO3MOYKHO JUIs1 (PUTOTECTUPOBAHMS CTENIEHH aHTPOIOTC€HHOTO 3arps3HEHUs] TOPOACKUX TEPPHUTO-
pHii.

KuroueBble cjioBa: odyganyux, gpumomecm, cpeda oOumarus, yeemouHwlll cmebeis, 1enecmKu
KOPOHbL.

DANDELION (TARAXACUM OFFICINALE) SPECIES COMMON IN IMERETI
AND THEIR ECOLOGICAL IMPORTANCE

Jikia Nana

PhD Student, Akaki Tsereteli State University;
Pharmacist, L.T.D. Aversi-Pharma, Kutaisi, Georgia
jikia.nana@atsu.edu.ge

Gabunia Ketevan

PhD in Pharmacy, Associate Professor of the Faculty of Medicine,
Akaki Tsereteli State University, Kutaisi, Georgia
Ketevan.gabunia@atsu.edu.ge

Abuladze Nino

PhD in Pharmacy, Professor of the Faculty of Medicine,
Akaki Tsereteli State University, Kutaisi, Georgia
nino.abuladze5@atsu.edu.ge

Javakhia Maka
PhD in Pharmacy, Associate Professor of the Faculty of Medicine,

25


mailto:jikia.nana@atsu.edu.ge
mailto:Ketevan.gabunia@atsu.edu.ge
mailto:nino.abuladze5@atsu.edu.ge
https://orcid.org/0000-0002-9005-8577
mailto:n.sulashvili@ug.edu.ge

BECTHUK MEJJUIITMHCKOI'O KOJUIE/IDKA UMEHU MEI'PABSIHA, Ne 13, 2022

Akaki Tsereteli State University, Kutaisi, Georgia
maka.javakhia@atsu.edu.ge

Lomsianidze 1zolda

PhD Doctor of Biological Sciences,

Associate Professor of the Faculty of Exact and Natural Sciences,
Akaki Tsereteli State University, Kutaisi, Georgia
izolda.lomsianidze@atsu.edu.ge

Sulashvili Nodar

MD, PhD, Doctor of Theoretical Medicine in Pharmaceuticaland Pharmacological Sciences,
Assistant Professor of Thilisi Open University, International School of Medicine,

Division of Pharmacology, Thilisi, Georgia;

Yerevan State Medical University, Department of Pharmaceutical Management,

Yerevan, Republic of Armenia

ORCID: 0000-0002-9005-8577

n.sulashvili@ug.edu.ge

Abstract. Since time immemorial people have been using nature for the treatment of various
diseases. Medicinal plants are characterized by the complex chemical composition and a wide
spectrum of action. There are many interesting materials about medicinal plants, the study of
which will allow us to overcome many diseases. One such interesting plant is dandelion. The
most common species of dandelion in Georgia are: T. serotinum, T. porphyranthum, T. lenuisec-
tum, T. confusum, T. praticolum, T. grossheimii, T. steveni, T. vulgare, T. litvinovii. These spe-
cies differ in such respects as: the flower stem length, the number of petals in the crown, the col-
or, the shape of the seed, and the presence of tufts at the root neck. We have found two species of
dandelion such as Taraxacum officinale sativum and Taraxacum vulgaris around the city of Ku-
taisi, in particular in the forests of Mukhrani and Ajameti, in the Sataplia Nature Reserve. These
species differ in the shape of flower, the height of flower stem. Both form habitats close to each
other and cover a fairly large area. We continue research in this direction, and we will study other
districts of Imereti region and we will cover the whole of western Georgia. While working on the
scientific literature, it was found that dandelion can be used for phyto-testing the degree of anthro-
pogenic pollution of urban areas.

Keywords: dandelion, phyto-test; flower stem; crown petals, habitats.
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Phytotherapy and phytoprophylaxis are now more widely and firmly established in medical
practice. Herbal remedies are used for the primary prevention of many diseases. Up to 40% of
herbal medicines are used in the public health system today.

Since time immemorial people have been using nature for the treatment of various disea-
ses. Medicinal plants are characterized by the complex chemical composition and a wide spec-
trum of action. There are many interesting materials about medicinal plants, the study of which
will allow us to overcome many diseases. One such interesting plant is dandelion.

There are 100 species of medicinal dandelion in the world, and 9 species in Georgia, of
which 4 are the endemic plants of the Caucasus (T. Caucasicus, T. stevenii, T. grossheimii,
T. confusum), and also we have discovered two possible endemics of Georgia — T. megricum
(synonym — T. scaturinginosum) and T. georgikum (synonym — T. stenocephalum).

Dandelion is the most famous plant in the world among weeds. Its probable place of bota-
nical origin is Asia, but it has also been traditionally used in Europe. Back in 659 B.C. the leaf of
the Chinese dandelion (T. mongolikum) was first mentioned in the written records of Tang Mate-
ria Medica and is considered a classic valuable remedy in Chinese medicine [9]. Dandelion spe-
cies are found in the northern temperate zones, including most of Europe, North Africa (e.g. Mo-
rocco) and parts of Asia (mainly West Asia) [13]. Despite its supposed botanical origin in Asia,
there are certain myths of the use of dandelion in traditional medicine throughout Europe [11]. The
roots were referred to as a beneficial remedy for the liver in these traditional sources, while the
leaves and flowers were considered to be stimulants of the urinary and the digestive systems
[10].

Research goal and objectives

The goal of our research was: to find and process information about dandelion for further
research. To achieve the goal, we set the following objectives:
1. To find literary data on the dandelion plant, its species, properties, and use.
2. To collect literary material about the species and chemical composition of dande-
lion common in Georgia.

3. To process data obtained for further research

Results and their discussion

Dandelion is a perennial herbaceous, weed plant from the Asteraceae family. The most
common species of dandelion in Georgia are: T. serotinum, T. porphyranthum, T. lenuisectum, T.

confusum, T. praticolum, T. grossheimii, T. steveni, T. vulgare, T. litvinovii. These species differ
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in such respects as: the flower stem length, the number of petals in the crown, the color, the
shape of the seed, and the presence of tufts at the root neck.

Medicinal dandelion was known by different names in different parts of Georgia. For
example: in Tusheti — Sagvidzla, Mgvdelistsvera; in Javakheti — Kabakuba, Kakabua; in
Mokhevi — Vardkachacha; in Guria — Fubabua; in Lechkhumi — Karafshuta; in Chani — Khoji
Kokai; in Samegrelo — Papashi Ghvini; in Svaneti — Korgil and so on. The most common name —
Babuatsvera belongs to the Imereti region [3].

The most common genus of dandelion is the medicinal dandelion Taraxacum officinalis.
Medicinal dandelion is a perennial herbaceous plant with the radical leaves. The foliage may be
upright-growing or horizontally spreading; the leaves have petioles that are either unwinged or
narrowly winged. The stems can be glabrous or sparsely covered with short hairs. All parts of
plants have milky latex [1; 4]. The plant blooms 1V—X. Medicinal dandelion is a pharmacopoeial
raw material — underground part — the root. From the last years of the 10th century, scientists
from all over the world became interested in the study of the upper part of the dandelion. The
chemical composition of dandelion leaf has been studied by Indian researchers Sheezan Rasool
and Bharti Sharma (2014). Studies have shown a high content of biologically active substances
in the leaves of dandelion, especially a high content of polyphenolic compounds [13]. Also, in
2020, polyphenolic compounds were discovered in the petals of dandelion by Polish researchers
Michal Majewski, Bernadettla Lis, and others [12].

We have studied and analyzed the collected research papers and the materials existing in
the herbarium of Kutaisi Akaki Tsereteli State University. Based on the literary data, the species
of dandelion are widespread in the Imereti region: T. confusum, T. grossheimii, T. steveni, T. vul-
gare. Dandelion is common in almost all districts and villages of Imereti region. It grows in
meadows, plains, grassy slopes, in the middle, upper, alpine and subalpine belts of the mountains
[8;5; 7].

We have found two species of dandelion such as Taraxacum officinale sativum and Taraxa-
cum vulgaris around the city of Kutaisi, in particular in the forests of Mukhrani and Ajameti, in
the Sataplia Nature Reserve. These species differ in the shape of flower, the height of flower
stem. Both form habitats close to each other and cover a fairly large area. We continue research
in this direction, and we will study other districts of Imereti region and we will cover the whole
of western Georgia.

While working on the scientific literature, we have found materials where dandelion spe-
cies are considered a model object for assessing the degree of environmental pollution [2]. Dan-
delion collects heavy metals in various organs (copper, zinc, iron, cadmium, lead). This feature

of the plant has been studied by researchers for many years. P. Terleev studied the relationship of
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these plant properties with soil and environmental pollution. Studies have confirmed the correla-
tion between these two indicators and the author believes that it is possible to use dandelion for
phyto-testing the degree of anthropogenic pollution in urban areas [6].

Conclusion

Dandelion is a very interesting weed plant that requires greater interest from Georgian sci-
ence. We believe that based on the ethnobotanical studies of dandelion, its role in the Georgian
pharmaceutical industry will increase and will help us to study ecological state of the environ-
ment.

Acknowledgments: The authors thank the staff of the Herbarium of Akaki Tsereteli State
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HBIM 00pa3oM): AHKeTa s TTIABHBIX MTPOBU30POB: B UCCIIEAOBAHUU MPHUHsUIN ydacTtre 410 rnas-
HBIX [IPOBU30POB. AHKETa JJIs MAallMEHTOB: B UCCIIEAOBAHUHU NPUHUIK yyacTue 1506 nanueHTos.
AHkeTa paboTaoIero cryneHTa (papMaleBTHUECKOro (hakynbTeTa: B MCCIEAOBAHUU HPUHSIIN
ydacTtue 222 paboTaromux cTyaeHTa (apMaieBTUIeckoro (axkyabrera. AHKETa IS CIeIUalin-
CTOB 3/IpaBOOXPAHEHUS: B HCCIEIOBAaHUN NMPUHAIN yyacTue 307 crenuaincToB o0IIeCTBEHHOTO
3/IpaBOOXpaHeHusl. AHKeTa ISl MPOBHU30pa-CHELMAIUCTA, B HCCIEIOBAaHUM MPHUHSIIN ydacTue
810 mpoBu3opoB-cnenuanucToB. Mcnonas3oBanuch METOAbl CUCTEMATHUECKOIO, COLIMOJIOIHYE-
CKOTO (OIpoC, aHKETUPOBAHUE), CPABHUTEIBHOT0, MATEMAaTUKO-CTAaTUCTUYECKOT0, TPaPUUECKOro
aHanmu3a. JlanHele 00pabaThIBagu U aHATM3UPOBAIH C MOMOMIBI0 ITporpammbsl SPSS. beutn npo-
BEJICHBI ONKCATEIbHASI CTATUCTUKA U PErPECCUOHHBIN aHaIU3 JJIsl BBISBICHUS CBA3M MEXIY Iie-
pemenHbIMU. CtaTuctTuueckuil ananu3 nposoawicsa B SPSS Bepcuu 11.0. [l oueHku craTucTu-
YECKOM 3HAYMMOCTH M Pa3Iu4yvil NPUMEHSUIM KpUTepuh xu-kBajapaT. Mel onpenenmin p<0,05
KaK 3Ha4MMOe Ui BceX aHayIn30B. COIIacHO pe3yJsibTaTaM MCCIIEIOBAHUS, /IS IOBBIIIEHUS I1PO-
(beccuoHanbHBIX cTaHAapTOB [IpaBUTENHCTBO JOKHO MPOU3BECTH cepTU]UKAIMIO (papMalieB-
TOB BBICIIETO (hapMaleBTUUECKOT0 00pa3oBaHUsA. DTO OYEHb BAXKHO ISl MPO(ECCHOHAIBHOTO
COBEpUICHCTBOBAHUS U MPOQPECCHOHAIBHOTO pocTa (hapmaleBTa, Al caMOpean3alud U yJI0-
BJIETBOPEHHOCTH PabOTOM MPOBU30POB C BHICUIMM (papMaleBTUYECKUM 00pa30BaHUEM, Ui Kapb-
epHOro pocrta ¢apMaleBTOB, UX 3HAYUTENIBHO OOJiee BBHICOKOIO CTaTyca Cpeld CHEIHaluCTOB
3/paBOOXPAHEHUS] U IKOHOMUYECKOr0 0J1arocOCTOSHUSA, JIs MOHOM peanu3anuu. [lomyueHHbIx
3HaHUHN B Mporecce padoThl, 32 BO3MOXKHOCTh 3aHMUMAThCS YAaCTHOHM (hapMalleBTUUECKOU Jiesi-
TEJIBHOCTHIO, 32 MEPCIEKTUBBI MPOPECCHOHATBHOTO MPOJABIKEHUS U COOTBETCTBHE KBaIH(puKa-
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[[H TIPOBU30POB BBINONTHsAEMOM pabore. CyliecTByeT HEOOXOAMMOCTh B TIOATOTOBKE M BHEIpE-
HUU TIPaBWI perucTpanuu-cepTudukanuu s nepconana dapmanestos. [Ipomece cepruduka-
1K (apMareBToB J0JKEH ObITh HEMEUIEHHO HavaT B [ py3uu.

KuroueBble ciioBa: docmuoicenus, ynopcmeo, UHHO8AYuUU, nepcnekmuesl, papmayesm, npoghec-
cus, I'pysus, enobanvho.
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Abstract. The main goal of the study was to analyze the inclination, achievements, tenacities,
innovations, aspiration and perspectives of pharmacists’ profession in Georgia and globally. The
study was a quantitative investigation and analysis of the features of inclination, achievements,
tenacities, innovations, aspiration and perspectives of pharmacists’ profession in Georgia and
globally by using questionnaires. Were conducted a survey study. The in-depth interview method
of the respondents was used in the study. The 7 types of approved questionnaires were used (Re-
spondents were randomly selected): Questionnaire for chief pharmacists: 410 chief pharmacists
participated in the study. Questionnaire for patients: 1506 patients participated in the study.
Questionnaire for the employed pharmacy faculty-student: 222 employed pharmacy faculty stu-
dents participated in the study. Questionnaire for health-care specialists: 307 public health spe-
cialists participated in the study. Questionnaire for pharmacist specialist, 810 pharmacist special-
ists participated in the study. Were used methods of systematic, sociological (surveying, ques-
tioning), comparative, mathematical-statistical, graphical analysis. The data were processed and
analyzed with the SPSS program. Were conducted descriptive statistics and regression analyses
to detect an association between variables. Statistical analysis was done in SPSS version 11.0. A
Chi-square test was applied to estimate the statistical significance and differences. We defined
p< 0.05 as significant for all analyses. According to the study results, to raise the professional
standards, the Government should make a certification of the higher pharmaceutical education
pharmacists. It is very essential for pharmacist’s professional perfection and professional growth,
for self-realization and job satisfaction of the higher pharmaceutical education pharmacists, for
the pharmacists’ career advancement, their much higher status among the health care specialists
and economic welfare, for their full realization of the received knowledge while working, for an
opportunity to have private pharmaceutical activity, for the perspectives of professional promo-
tion and correspondence of pharmacists qualification to the work performed. There is a need for
preparation and implementation of the registration-certification regulations for pharmacists’
staff. Process of the pharmacists ‘certification should be started immediately in Georgia.

Keywords: achievements, tenacities, innovations, perspectives, pharmacist, profession, Georgia
globally.
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Jupqws, unghninghwljwu (htinwgnuinipjnil, hupgupttnipnit), hwdbkdwnwljul,
dwpbdwnhlului-Jhduljugpuljul, gpubhljuljut Jtpnisnipjut dkpnnyubp: Zknw-
qnuinipjull wpyniipibph hwdwduyh dwubwghnwljut suthnpnohsubpp pupdpug-
ubnt hwdwp jupwjwpnipiniup whwnp £ junwph pupdpugnyt nhnpugnpswljut Ypp-
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Introduction

In many cases, the clinical pharmacist works directly with patients to help them understand
the drugs they are taking and to encourage them to take the drugs as directed; The Clinical Phar-
macist manages patient lines, clinical areas, and therapeutic programs; Promotes pharmacy servi-
ces, direct patient care programs, drug use systems in designated wards and areas of care to ensu-
re that drug use activities meet patient needs, evidence-based best practices and regulatory stan-
dards. Develops and implements control measures and restriction/monitoring programs; The cli-
nical pharmacist monitors and evaluates the prescribed pharmacy programs in terms of operatio-
nal, quality and financial efficiency and regularly compares himself with the best local and natio-
nal practices; The clinical pharmacist proactively identifies practice issues that need to be asses-
sed and promotes clinical research projects, quality improvement initiatives, or the training of
healthcare professionals as needed to advance the practice; Develops and oversees policies and
procedures for drug procurement, drug use, drug distribution and drug control; The clinical phar-
macist ensures that the pharmacy is an integral part of the health care delivery system and con-
tributes to the improvement and expansion of pharmacy services / programs; Provides direct pa-
tient care and clinical practice, including decentralized and service-oriented programs; The clini-
cal pharmacist is well versed in decentralized pharmacy services and clinical pharmacy pro-
grams; Works as an active member of a multidisciplinary team and collaborates with healthcare
providers in decentralized patient care areas to provide patient-centered care; Identifies high-risk
patients and implements measures to improve quality and safety; Makes appropriate, evidence-

based, patient-centered drug recommendations; The clinical pharmacist is involved in the mana-
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gement of emergency medical care; Providing a review of medication intake at discharge, ap-
proval and counseling as needed; Provides pharmaceutical services throughout the medical cen-
ter; Owns hospital IT systems and drug ordering systems; Provides accurate, safe, timely and
appropriate drug therapy in accordance with the age and needs of the patient; The clinical phar-
macist performs critical patient monitoring and reviews the patient profile/chart to identify, pre-
vent, or mitigate drug-related problems, wrong drug or dose selection, sub-therapeutic dose,
overdose, drug adverse reactions, drug interactions, drug missing, no indication to treatment, the
use of drugs without indications and treatment failure; The clinical pharmacist communicates ef-
fectively and appropriately with healthcare providers and caregivers (doctors, nurses, etc.), and
ensures the continuity of pharmaceutical care between shifts and between staff; The clinical
pharmacist is actively involved in drug management and restriction programs; Participate in the
work of pharmacies and distribution of medicines; Clinical Pharmacist maintains competence
and actively participates in operations programs, central pharmacies, subsidiary pharmacies and
specialty pharmacy areas, as required by the work assignment; Facilitates the process of purcha-
sing, ordering and dispensing specialized drugs, including but not limited to chemotherapy, par-
enteral nutrition, controlled substances, etc., as appropriate [1-2].

Pharmaceutical care and clinical pharmacology are a professional discipline that combines
fundamental pharmacology and clinical medicine. The Clinical Pharmacist offers invaluable sup-
port in developing the final prescription with improved patient care and increased safety. Its de-
velopment began in the early 1950s, largely thanks to the efforts of Harry Gold. The introduction
of pharmacists into hospital services began as early as 1957. Pharmacotherapy became more and
more complex. The clinical pharmacist has pioneered a new role for pharmacists in hospital ser-
vices. The role of clinical pharmacists underwent significant changes from the 1960s to the 1990s
as their involvement in direct patient care improved. In the early 1970s, federal funding helped
significantly expand the clinical pharmacy teaching staff at pharmacy colleges. Pharmaceutical
Education has discussed the place of clinical pharmacy in pharmaceutical education. With clini-
cal pharmacists overwhelmed with patient numbers and the emergence of new drugs, doctors are
increasingly turning to pharmacists for drug information, especially in institutions. The clinical
pharmacist often takes a slightly different approach to drug use and can provide valuable addi-
tionnal information, such as interactions, in the clinician's decision-making process for potential
drug changes and monitoring. The concept of pharmaceutical care emphasizes the responsibility
of pharmacists to seek the best possible outcomes for patients from a therapeutic regimen. They
possess an in-depth knowledge of medicines that is combined with a fundamental understanding
of the biomedical, pharmaceutical, socio-behavioral and clinical sciences. Clinical pharmacists

follow evidence-based treatment guidelines, advancing science, the latest technology, and appro-
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priate legal, ethical, social, cultural, economic and professional prescriptions to achieve their de-
sired therapeutic goals. Consistently, clinical pharmacists take responsibility and accountability
for the management of drug therapy in a direct patient care setting, whether they practice on their
own, in consultation, or in collaboration with other healthcare professionals. Their functions in-
clude comprehensive drug management (ie, prescribing, monitoring and adjusting drugs), non-
drug counseling, and coordination of care. Interdisciplinary collaboration enables pharmacists to
provide direct patient care or telecommuting in a variety of clinical settings, including disease
management, primary care, or specialty care. A clinical pharmacist can take responsibility for
chronic or acute diseases related to the endocrine, cardiovascular, respiratory, gastrointestinal, or
other systems. Clinical pharmacist researchers generate, disseminate and apply new knowledge
to drive improvement. In the healthcare system, clinical pharmacists are experts in the therapeu-
tic use of drugs. A clinical pharmacist usually provides patients and healthcare professionals
with drug treatment reviews and approvals. Clinical pharmacists are the primary source of scien-
tifically reliable/scientifically logical information and advice on the safe, appropriate and econo-
mical use of medicines. They obtain a medical history and medication history, check for medica-
tion errors including prescribing, dosing and administering errors, identify drug interactions,
track adverse reactions, suggest individual dosing regimen, advise patients, etc. They also pro-
vide information on medication use. and medical devices such as an inhaler, insulin pen, eye
drops, nasal sprays, etc. [3-4].

Goal: The main aim of the study was to analyze the inclination, achievements, tenacities,
innovations, aspiration and perspectives of pharmacists’ profession in Georgia and globally.

Material and methods: Research objectives are materials of sociological research: the study
was quantitative investigation by using survey (Questionnaire). The study was gquantitative in-
vestigation by using survey (Questionnaire). The in-depth interview method of the respondents
was used in the study. The 7 types of approved questionnaires were used (Respondents were ran-
domly selected): Questionnaire for chief pharmacists: 410 chief pharmacists participated in the
study. Questionnaire for patients: 1506 patients (customers of drug-stores) participated in the stu-
dy. Questionnaire for the employed pharmacy faculty-student: 222 employed pharmacy faculty
students participated in the study. Questionnaire for health-care specialists: 307 public health
specialists participated in the study. Questionnaire for pharmacist specialist, 810 pharmacist spe-
cialists participated in the study. Totally 3888 respondents were interviewed in Georgia. We used
methods of systematic, sociological (surveying, questioning), comparative, segmentation, mathe-
matical-statistical, graphical analysis. The data was processed and analyzed with the SPSS pro-
gram. Results and discussion: The survey was conducted through the questionnaires. 1506 pati-

ents were interviewed in Georgia. Questions and answers are given in the tables. On each ques-
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tion are attached diagrams or table. Questionnaire and diagrams are numbered. Study of the data
was processed and analyzed with the SPSS program. We conducted descriptive statistics and re-
gression analyses to detect an association between variables. Statistical analysis was done in
SPSS version 11.0. A Chi-square test was applied to estimate the statistical significance and dif-
ferences. We defined p<0.05 as significant for all analyses. The study’s ethical items. In order to
provide the study’s ethical character each participant of it was informed about the study’s goal
and suggested of willingness of the work to be done. So, the respondents’ written or oral compli-
ance was got on that issue. All the studies were carried out by the selected organizations admini-
strations’ previous compliance. Were used Informed consent form for each respondent to partici-
pate in an anonymous survey. During the whole period of research, the participants incognita
was also provided. For the international rules and criteria’ conformity this human subject com-
prising given study was discussed and confirmed on the Bioethics Committee sessions of the
YSMU. In order to meet the objectives, set in the research we also used the results obtained
through analysis of available official information, studies and opinions about pharmacists, as
well as the methods of quantitative studies. We conducted descriptive statistics and regression
analyses to detect an association between variables. Statistical analysis was done in SPSS versi-
on 11.0. A Chi-square test was applied to estimate the statistical significance and differences.
The research implementation required the following sub studies: Inclination, achievements, tena-

cities, innovations, aspiration and perspectives of pharmacists’ profession in Georgia and globally.

Results and discussion

On the basis of performed study results the following have been found:

The health systems of many other countries have developed similar claims of competence
for pharmacists. As a critical care pharmacy specialist, it is difficult to describe a typical day, but
usually busy with the elements of a pharmacist's support process during the day. It is believed
that the clinical pharmacist will be responsible for all aspects of the administration of the drug.
Every day, the clinical pharmacist assesses and evaluates new patients and updates the progress
of previous patients, identifies drug-related issues and potential problems, develops a problem
list and treatment plan for optimal dosage based on the renal and hepatic function, potential drug
interactions and serum concentration. The clinical pharmacist joins the multidisciplinary rounds
with the intensive care team and applies the treatment plan by teaching the medical residents the
correct order of entry or by entering the orders themselves according to a collaborative practice
agreement and by them. documenting in an electronic health record. A major contribution to me-
dication management is identifying therapies that are no longer needed, reducing the cost and

risk of adverse events, and supporting antimicrobial stewardship programs with infectious disea-
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se physicians and pharmacists. The clinical pharmacist also supervises the performance of quali-
ty measures such as the appropriate prevention of venous thromboembolism, the appropriate use
of drugs to prevent stress gastritis, the addition of aspirin to increase the levels of troponin asso-
ciated with | coronary ischemia, and discussing the need for central tubing and urinary catheters.
The clinical pharmacist educates the team on drug-related topics and related literature through
tours and didactic discussions. A clinical pharmacist is always available for emergencies and re-
suscitation, and to answer questions related to mediation [5—6].

For each new patient, a member of the pharmacy team compiles a medication history from
electronic records, family, patient, local doctors or pharmacies and documents in the electronic
medical records. The clinical pharmacist will then cross-check this list to determine medication-
related reasons for hospitalization, such as non-adherence or overdose, and advise on which me-
dications to choose to avoid withdrawal reactions or other adverse events. While the clinical
pharmacist has a more limited role in verifying drug orders in the electronic medical records and
has little role in the actual distribution of drugs, the clinical pharmacist serves as a liaison with
technicians and pharmacists specializing in parenteral products and drugs. Distribution systems
to ensure medications are present when needed. Nurses have a formidable task of prescribing
drugs, and the clinical pharmacist facilitates this process by providing information on intrave-
nous injection compatibility and teaching unknown treatments [7-8].

Chi-square test of independent has been performed in order to compare the attitude of dif-
ferent sides to the necessity of pharmacists’ certification regulation by Government. Opinion that
certification of pharmacists should be mandatory was more common among health care specia-
lists than among chiefs (Chi-square = 45.2, p<0.001) and among pharmacists (Chi-square = 68.9,
p<0.001), but the there was no statistically significant difference between chiefs and pharmacists.
It was more common also among customers /patients than in pharmacists (Chi-square = 44.2,
p<0.001). The necessity of pharmacists’ certification was stated more often by employed stu-
dents than by pharmacists (Chi-square = 57.3, p<0.001).

To obtain more power and authority, much higher status, independence, self-realization,
power, economic welfare, professional growth, career advancement the Government and private
pharmaceutical companies should increase the salaries of pharmacists and the system of benefits’
scheme for the pharmacist employees. The working conditions of pharmacists should be impro-
ved; the labor conditions should become more constructive for the pharmacist, providing more
beneficial psychological climate within the collective and the possibility of career growth should
be accessible to all pharmacists. The pharmacist’s work schedule should become more flexible,
and the job duration time per week should be reduced on the more effective for pharmacist’s la-

bor design. The flexibility will further improve pharmacists’ workability and motivation toward
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the job, and also contribute to improve pharmacists’ satisfaction according to the time duration
of a job [9-10]. To raise the professional standards, the Government should make a certification
of the higher pharmaceutical education pharmacists. It is very essential for pharmacist’s profes-
sional perfection and professional growth, for self-realization and job satisfaction of the higher
pharmaceutical education pharmacists, for the pharmacists’ career advancement, their much hi-
gher status among the health care specialists and economic welfare, for their full realization of
the received knowledge while working, for an opportunity to have private pharmaceutical activi-
ty, for the perspectives of professional promotion and correspondence of pharmacists qualificati-
on to the work performed. There is a substantial need for preparation and implementation of the
registration-certification regulations for pharmacists’ staff. Process of the pharmacists’ certifica-
tion should be started immediately [11-12]. The Government should take care of the profession
of pharmacist authority. The pharmacist’s profession in the health care system should increase
the authority and social importance by the state support. Pharmacist’s profession should become
of more power and authority; a pharmacist should have a much higher status in the healthcare sy-
stem. Therefore, the role of a pharmacist is significantly increased in the healthcare system and is
directly related to his professional education level. Therefore, pharmacist should have appropria-
te higher pharmaceutical education. All the mentioned is achieved then, when the pharmacist
profession will move into the health-regulated professions list [13-14].

The professional competency is mandatory for pharmacist specialists. Pharmacists’ profes-
sional competency can be achieved by adopting of higher pharmaceutical education and by certi-
fication of pharmacist specialists. The higher pharmaceutical education, pharmacist specialists’
certifications are the guarantee for higher professionalism of pharmacists and the pharmaceutical
service provision in pharmacies [15-16]. A large majority of respondents’ (pharmacists) consi-
der that the Government should make the certification of pharmacists. As revealed, it is very im-
portant that the occupation of pharmacist should become regulated health profession. To raise
pharmacists’ specialists’ professionalism, Government should make the certification of higher
pharmaceutical education pharmacists. That is very essential for pharmacist’s professional per-
fection, for successful higher pharmaceutical education, for pharmacist self-realization, for phar-
macist’s career advancement, for to exist pharmaceutical continuous professional education, for
pharmacist professional growth, for pharmacist job gratification, for pharmacist career satisfacti-
on, for pharmacists much higher status between health care specialists. Pharmacist certification
is essential for pharmacists economic (material) welfare, for allows pharmacists to realize fully
the received knowledge from higher education institution in work by the full extent, for to have
private pharmaceutical activity, for pharmacists vocational development, for correspondence of

pharmacist qualification to work, for further improvement perspective for pharmacists' professio-
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nal promotion, for possibility to career enhancement strategy, for to realize by the full extent
pharmacist professional capabilities, skills and habits, for occupational growth, for pharmacists
professional satisfaction, for career enhancement perspective, for satisfaction of income (salary).
Therefore, pharmacists’ certification should start immediately and pharmacist vocation should
become regulated health profession like family doctors [17-18].

The most significant issues of pharmaceutical activities for the majority of respondents
(pharmacists) were: new drugs, generics, their chemical and trade names; psychology of com-
munication (relationships) with clients; issues of pharmacotherapy of certain diseases, pharma-
cology, pharmacodynamics, pharmacokinetics and pharmaceutical care. Obviously, in the pro-
grams of universities of higher pharmaceutical education, emphasis should be placed on the fol-
lowing subjects: pharmacotherapy, pharmacology, pharmaceutical care, clinical pharmacy and
drug toxicity [19-20].

The respondents’ majority was driven by a desire to obtain a high-quality professional trai-
ning while electing the given direction of education; about half part of them — by a guarantee to
be employed; and less than their half — by a desire to develop own capabilities, aspirations and
inclinations, a desire to expand horizons and interest in profession, a desire to be included in a
student community as a special social environment. When potential students choosing a pharma-
cist specialty, they should have an opportunity to make a free choice, because pharmacist’ pro-
fession is a very responsible specialty in the health sector. When choosing pharmacists’ special-
ty, the potential students should be aware of the pharmacist occupational peculiarities, the public
and medical important role of the pharmaceutical profession [21-22].

The level of basic training of pharmacists should be in compliance with the contemporary
requirements. The pharmacist should have deep knowledge in pharmacology, in pharmacothera-
py, in toxicology, in pharmaceutical care, in clinical pharmacy, in pharmacokinetics, in pharma-
codynamics, in basic of medicine and in other pre-clinical and clinical directions. Such knowled-
ge can be obtained only in the higher pharmaceutical education institutions. Therefore, pharma-
cist working in pharmacy must have only higher pharmaceutical education [23-24].

To increase the pharmacist’s professional qualification, professionalism, professional know-
ledge and competency the higher pharmaceutical education universities programs should more
emphasize the mentioned subjects. It is too important, that a pharmacist should realize and un-
derstand that qualification upgrading study courses, professional trainings and professional work-
shops are of great necessity for further professional advancement. Thus, the Government should
develop continuous pharmaceutical education programs accessible to all pharmacists. The quali-
fication upgrading study courses, professional education or training courses should be available

for all pharmacists. Pharmacist’s education process should not be stopped. Developing a conti-
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nuous pharmaceutical education system will enhance the professionalism of the pharmaceutical
personnel. Experiential education should encourage perfection of critical opinion and the prob-
lem resolving processes along with the medicine discovery [25-26].

Pharmacy faculty students should take part in the patient care practice in hospitals, society
proceeding settings and in other practical experiences. Students should have the possibility to ap-
ply the clinical and pharmaceutical information taught in classes when studying in medical facili-
ties by working under the supervision of volunteer mentors (the healthcare specialists or profes-
sionals). The research activity of the pharmaceutical faculty students in all fields of pharmaceuti-
cal practice should be encouraged. Quality reliance refers to the necessity to improve higher phar-
maceutical education to guarantee a useful, sustainable and steady activity and appropriate skills
and competencies of the tomorrow’s labor resources. The pharmacy degree programs should be
proposed at the higher pharmaceutical institution level and entire experimental constituent ele-
ment in the clinical facilities [27-28].

To raise the professional standards, the Government should make a certification of the hi-
gher pharmaceutical education pharmacists. It is very essential for pharmacist’s professional per-
fection and professional growth, for self-realization and job satisfaction of the higher pharmaceu-
tical education pharmacists, for the pharmacists’ career advancement, their much higher status
among the health care specialists and economic welfare, for their full realization of the received
knowledge while working, for an opportunity to have private pharmaceutical activity, for the per-
spectives of professional promotion and correspondence of pharmacists qualification to the work
performed. There is a substantial need for preparation and implementation of the registration-
certification regulations for pharmacists’ staff. Process of the pharmacists’ certification should
be started immediately [29-30].

The study of the professional adaptation of pharmacists indicated that inadequate profes-
sional knowledge, improper performance of the acquired professional skills were the main rea-
sons for imperfect pharmaceutical care supply. The majority of the pharmaceutical organizati-
ons’ heads and also the young specialists considered the coexistence of a mentor (experienced
professional pharmacist) as the main factor of professional improvement for pharmacists’ profes-
sional adaptation. The pharmacists’ personnel must show stirring involvement in sharing their
cognition, understanding, science, skill and contributing partnership and cooperation within the
colleagues and other health care professionals in pharmacy direction [31-32].

To obtain more power and authority, much higher status, independence, self-realization,
power, economic welfare, professional growth, career advancement the Government and private
pharmaceutical companies should increase the salaries of pharmacists and the system of benefits’

scheme for the pharmacist employees. The working conditions of pharmacists should be impro-
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ved; the labor conditions should become more constructive for the pharmacist, providing more
beneficial psychological climate within the collective and the possibility of career growth should
be accessible to all pharmacists. The pharmacist’s work schedule should become more flexible,
and the job duration time per week should be reduced on the more effective for pharmacist’s la-
bor design. The flexibility will further improve pharmacists’ workability and motivation toward
the job, and also contribute to improve pharmacists’ satisfaction according to the time duration
of a job [33-34].

A large majority of respondents’ (pharmacists) consider that the Government should make
the certification of pharmacists. As revealed, it is very important that the occupation of pharma-
cist should become regulated health profession. To raise pharmacists’ specialists’ professiona-
lism, Government should make the certification of higher pharmaceutical education pharmacists.
That is very essential for pharmacist’s professional perfection, for successful higher pharmaceu-
tical education, for pharmacist self-realization, for pharmacist’s career advancement, for to exist
pharmaceutical continuous professional education, for pharmacist professional growth, for phar-
macist job gratification, for pharmacist career satisfaction, for pharmacists much higher status
between health care specialists. Pharmacist certification is essential for pharmacists economic
(material) welfare, for allows pharmacists to realize fully the received knowledge from higher
education institution in work by the full extent, for to have private pharmaceutical activity, for
pharmacists vocational development, for correspondence of pharmacist qualification to work, for
further improvement perspective for pharmacists' professional promotion, for possibility to care-
er enhancement strategy, for to realize by the full extent pharmacist professional capabilities,
skills and habits, for occupational growth, for pharmacists professional satisfaction, for career
enhancement perspective, for satisfaction of income (salary). Therefore, pharmacists’ certifycati-
on should start immediately and pharmacist vocation should become regulated health profession
like family doctors. Pharmacist should possess deep and steady knowledge in pharmacology,
pharmacotherapy, toxicology, pharmaceutical care, clinical pharmacy, pharmacokinetics, phar-
macodynamics, basics of medicine and other pre-clinical and clinical subjects. Such knowledge
can be obtained only from higher pharmaceutical education institutions. Therefore, pharmacist
working on pharmacist position must have exclusively the higher pharmaceutical education [35—
36].

The majority of respondents (patients) considered that the required quality for pharmacist
was professional competency. Less than half part of the respondents (patients) considered it to be
a readiness for relationships (communication-contact), patience, endurance and stamina, amiabi-
lity or kindness and high professionalism. Studies have confirmed that professional competency

was mandatory for pharmacists. Being a hallmark the pharmacists’ professional competency
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could be achieved by adopting of higher pharmaceutical education and certification of pharma-
cists. Therefore, pharmacist should possess deep and steady knowledge in pharmacology, phar-
macotherapy, toxicology, pharmaceutical care, clinical pharmacy, pharmacokinetics, pharmaco-
dynamics, basics of medicine and other pre-clinical and clinical subjects. Such knowledge can be
obtained only from higher pharmaceutical education institutions. Therefore, pharmacist working
on pharmacist position must have exclusively the higher pharmaceutical education [37-38].

Less than half part of the respondents (public health specialists) considered that the level of
basic training of pharmacists was not corresponding to the contemporary requirements. Accor-
ding to the sociological study results of the public care specialists it is obviously, that all phar-
macists should have higher pharmaceutical education from the state recognized and accredited
higher education institutions and universities. Pharmacists’ specialty should become a regulated
health care profession. According to that Government should make certification, licensing and
accreditation of pharmacist professionals [39-40].

Pharmaceutical care services include, but are not limited to, assessing patient needs, inte-
grating age and disease characteristics into drug therapy and patient education, adjusting patient
care, and providing clinical interventions to identify, mitigate and prevent adverse drug reac-
tions. Specialist clinical pharmacists serve as department resources and liaison with other de-
partments, hospital staff, or external groups. They also lead clinical research and practice im-
provement projects as well as quality patient care and compliance initiatives to improve drug use
or pharmaceutical practice. Specialist clinical pharmacists provide education and training related
to medicines and practice and actively act as mentors for doctoral students and pharmacy resi-
dents. Where appropriate, participation in a quality management program is expected to improve
services by monitoring processes, analyzing data, implementing interventions to improve and
evaluating the effectiveness of those interventions. The responsibilities of a clinical pharmacist
may include setting and maintaining long- and short-term goals for a quality management pro-
gram; track and document quality improvement projects to make progress towards quality im-
provement goals; as well as consulting and training of personnel on priorities and plans of quali-
ty management [41-42].

The respondents’ (public health specialists) vast majority considered that the issues to for
pharmacists were in need of the further regular studies or trainings in the following fields: new
medications, issues of pharmacotherapy of certain diseases, pharmacology and pharmacotherapy,
drugs toxicity. From the study results it is obvious that in the higher pharmaceutical institutions’
pharmaceutical educational programs and curriculum need upgrade, renewal, modernization and
adaptation to the new modern medical challenges. Therefore, continuous pharmaceutical educa-

tional programs should be created. These programs should be more focused on new medications,
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pharmacotherapy, drugs toxicity and dosage, routes of drug administration, selection of OTC
drugs, cost-effectiveness and cost-benefits of drugs [43—44].

The respondents’ (public health specialists) large majority considered necessity of provi-
sion of cooperation between pharmacists and physicians on the issues of pharmacotherapy. The
pharmacist must provide information to doctor about new drugs pharmacotherapy, the generic
replacement drugs, the cost-effectiveness and cost-benefits of drugs, drugs’ generic, chemical
and brand names. In our opinion and vision cooperation between pharmacists and physicians on
the issues of pharmacotherapy is positively reflected on patients’ health and has great importance
for provision higher quality health care service for patients’ safety [45—46].

More than half part of the respondents (public health specialists) considered that pharma-
cist is not in charge of treatment as a physician, meanwhile about a quarter of the public health
specialists considered a pharmacist to be in charge of that. Properly educated pharmacist can mi-
nimize and reduce the mistakes made by a doctor in the recipe. That has a great importance and
value for provision higher quality health care service for patients’ safety. The respondents’ (pub-
lic health specialists) vast majority considered that pharmacist should provide assistance in tea-
ching patients to understand the prescribed drugs intake rules. According to that higher quality
pharmaceutical service could be only provided by the pharmacists of higher pharmaceutical edu-
cation, graduated from the authorized, accredited and licensed by the state higher education insti-
tutes and universities [47-48].

It is quite significant, that pharmaceutical companies regularly perform study of pharma-
cists” work satisfaction. The pharmaceutical companies should determine combination of factors
that effect on the pharmacists’ work satisfaction. Pharmaceutical companies should create favo-
rable working conditions for pharmacists to enable the maximal realization of the pharmacists’
professional capabilities, skills and habits. A balance between the workload and pharmacists’
personal life should be more harmonized, convenient, resourceful and more poised. This will in-
crease the quality of pharmaceutical care in pharmacies [49].

It should be noted, that pharmacist’s satisfaction with income is a very sensitive factor that
has a significant impact on the quality of pharmaceutical services performed in pharmacy, so the
pharmacists’ salary should be revised and increased.

To obtain more power and authority, much higher status, independence, self-realization,
power, economic welfare, professional growth, career advancement the Government and private
pharmaceutical companies should increase the salaries of pharmacists and the system of benefits’
scheme for the pharmacist employees. The working conditions of pharmacists should be impro-
ved; the labor conditions should become more constructive for the pharmacist, providing more

beneficial psychological climate within the collective and the possibility of career growth should
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be accessible to all pharmacists. The pharmacist’s work schedule should become more flexible,
and the job duration time per week should be reduced on the more effective for pharmacist’s la-
bor design. The flexibility will further improve pharmacists’ workability and motivation toward
the job, and also contribute to improve pharmacists’ satisfaction according to the time duration
of a job [50-51].

It is necessary to provide a deep cooperation between pharmacists and physicians on the is-
sues of pharmacotherapy and healthcare to ensure the patients’ health state effective improve-
ment, and also to provide the best feedback regulation and revision in the healthcare specialists’
team work. Pharmacists also should be responsible for registration of the drugs’ side effect, as
well as be attentive in case of improperness and professional defects of drugs they provide. To
achieve that it is necessary to raise awareness of specialists on the essence of pharmacists’ pro-
fession and functions among the medical personnel and general public [52].

It should be noted that in developed countries and in many developing countries pharma-
ceutical specialty is regulated profession alike the family medicine. In western countries pharma-
cist as a family doctor need higher pharmaceutical education, diploma and continuous pharma-
ceutical education, pharmaceutical license and periodic accreditation. Only pharmacists with hi-
gher pharmaceutical education have the right to work as pharmacists’ position in the pharmacies.
On the pharmacists’ certification programs should be only involved pharmacists who have gra-
duated pharmaceutical faculties from state recognized and accredited universities [53].

On the basis of the theoretical and logical analysis the structure and composition of the fac-
tors have been developed, considering the objective (external), subjective (internal) and universal
factors, which influence on the professional formation of the pharmacist. These factors com-
prised the content of work, position, correspondence of qualification and nature of work to capa-
bilities, aspirations and inclinations of the pharmacist, the existence of perspective for profes-
sional promotion. The existence of perspectives for career promotion, the possibility to enhance
qualifications, a high degree of responsibility for the work results, regimen, labor salary and the
system of benefits scheme for employees, support and assistance of a manager, direct relations
with manager and colleagues serve the essential base for the pharmacists’ successful work. The
unity of criteria for pharmacist professional formation, for the common professional formation
(characteristic to all stages) and the specific professional formation (characteristic to the separate
stage) had been developed [54-55].

Conclusion

To raise the professional standards, the Government should make a certification of the hi-

gher pharmaceutical education pharmacists. It is very essential for pharmacist’s professional per-

fection and professional growth, for self-realization and job satisfaction of the higher pharmaceu-

50



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 13, 2022

tical education pharmacists, for the pharmacists’ career advancement, their much higher status
among the health care specialists and economic welfare, for their full realization of the received
knowledge while working, for an opportunity to have private pharmaceutical activity, for the
perspectives of professional promotion and correspondence of pharmacists qualification to the
work performed. There is a substantial need for preparation and implementation of the registra-
tion-certification regulations for pharmacists’ staff. In Georgia process of the pharmacists’ certi-
fication should be started immediately.
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AHHoTanus. [IpoBeeH KIMHUKO-d)KOHOMUYECKUI aHAIMU3 JEKapCTB, MPUMEHSIEMBIX B OTHAENE-
HUW HEBPOJOTHUU JETCKOTO0 MEIMIIMHCKOro yupexaeHus. Jlis uccieqoBaHusi UCITONb30BaIUCh
METObI, pEKOMEHI0OBaHHbIe BecemupHO# opranuzanueit 3apaBooxpaneHus (BO3). Anammsupys
WHGOPMAIIMOHHBIN (aiiyl, MPEAOCTABICHHBIM JIEUYEOHBIM YUPESKICHHEM O JEKapCTBEHHBIX
npenapaTtax, MPUMEHSIEMBIX B OTJEICHUU HEBPOJIOTHH, CTaJO SICHO, YTO JJIS OTAENEHUS ObLIN
3aKyIUICHBI M UCTIOJB30BaHbl HAaNOO0Iee )KU3HCHHO BXKHBIC U OCHOBHBIC JIEKApCTBa, a (PMHAHCO-
BBI€ CpeICTBa ObLTH MOTpavYeHbI 23 (HEKTUBHO.

KiroueBble ¢JI0Ba: KIUHUKO-OKOHOMUYECKULL AHAIU3, 3gbgbei<mueﬂoe npumeHenue jiekapcme, cma-
UYUOHAPHOE JIeHerHue, HCUSHEHHO 8AJCHbLE U OCHOBHbLE JleKapcmed.

ABC/VEN, ATC/DDD AND DU90% ANALYSIS OF DRUGS USED
IN NEUROLOGY AT THE HOSPITAL LEVEL
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Abstract. A clinical-economic analysis of drugs used in the neurology department of a child-
ren’s medical institution was carried out. For the study, methods recommended by the World
Health Organization were used. Analyzing the information file provided by the medical instituti-
on on the drugs used in the neurology department, it became clear that the most vital and neces-
sary drugs were purchased and used for the department, and the funds were spent efficiently.

Keywords: clinical-economic analysis, effective use of drugs, inpatient care, vital and essential
drugs.
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YEpynipjutt §nnuhg wnwewnplynn dbkpnnubpp: dbpnwstiny pnidhwunwnnipyut
Unnuhg npjws nknbjunduijut duyp Vyuppupwinipjut pudwidniipnid Yhpwn-
Jwé nlintph dwuht, wwupq k nupdl), np pudwtidniiph hwdwp qudt] b jhpunyl) B
wnwybjuybu JEtuwlwt jupbnp b hhdbwlwb nbnkpp, b httwbuwlju pbunipuik-
np dwhuyly Bt wpnynitwybwn YEpuny:

Zpditwpwnkp’ Jppbiplu-niinbumghunwlwi JEpnidnyenil, pkykph wpynibukn -
punenid, uinwghninup pnidnid, jEinmulwi Juplnp b bhdinulwi nlnbp:

BBenenune

3aboseBaHusT HEPBHOW CHUCTEMBI B JIETCKOM BO3PACTE XapaKTEPU3YIOTCS BBICOKOM CTerie-
HBIO MHBAJIMIU3ALMN U 3HAYUTEILHOU CMEPTHOCTBIO, YTO TPEOYyeT COBEPIICHCTBOBAHUS TIPOhU-
JAKTUYECKUX MEPOINPUATUN U BHEJPEHUSI HOBBIX METOJOB JUArHOCTUKHU U JieueHUs. B HacTos-
1iee BpeMs HaOII01aeTCs 3HAUNTENbHBIN MPOrpecc B pa3BUTHH JI€TCKON HEBPOJIOTUH, YTO CBsI3a-
HO C COBEPIICHCTBOBAHMWEM JIMAarHOCTHKHU 3a00JIeBaHU HEPBHOU cucTeMbl. [loMUMO nuarHocTu-
KH Ba)XHYIO POJIb B JICUCHUM 3a00JIEBaHUI HEPBHOW CHCTEMBI UTPAIOT JIEKAPCTBA M MX PaIUo-
HaJpHOE MpUMEHEeHHeE [5].

Cpenu nekapcTB, MPUMEHSIEMBIX B HEBPOJOTHUH, XOPOIINI TepaneBTUYeCKuid 3P dekT mo-
Ka3bIBatoT Oosiee HOBBIE. KpoMe TOro, B HEBPOJIOTHUY YaCTO MCTIOIB3YETCS MOTUIParMaTu3M, 9To
BBI3BIBACT psiJ mpodsieM. Taxke HEOOXOIUMO YUUTHIBATH (DMHAHCOBBIE CPEJNICTBA, 3aTPAuYCHHBIC
Ha UCIOJIb3yeMBbI€ JIEKapCTBa, KOTOPhIE MHOT/IA MIIAHUPYIOTCS HEPAIIMOHAIBHO, OCOOCHHO B CITy-
yae NoJIMIparMasuu.

ITo moka3zaTensiM uncneHHOCTH Hacenenus Pecyommku Apmenus B 2020 romy 9ucio ymep-
X oT 00JIe3HEH HEPBHOM CHCTEMBI COCTABIIACT 258 yMEpIIUX, C TOJIaMU OTMEYaeTCsl TCHICH-
U K yBenuueHuto. 3aboneBaemocts coctaBiser 60 292 ciygas B rox (2020 r.), u3 vux 12,5%

npuxonutcs Ha aereit (015 ner) [1].

HCJIL HCCICI0BAHUA — ITPOBECTU KJIWHUKO-KOHOMHYESCKHI aHaIN3 JICKApCTB, IPUMCHSIC-

MBEBIX B HCBPOJIOTHYECKOM OTACJICHUHN ACTCKOTO MCIUITUHCKOI'0 YUPCIKACHM.

MarepuaJjbl 1 METOBI

Marepuanamu Jisi UCCIEAOBAHUS MOCITY KW TaHHBIE O IPUMEHEHUH JIEKAPCTB B OTIENE-
HUW HEBPOJIOTHH OAHOW W3 MHOTONPOQPWIBHBIX, TETCKUX OOJBHUIL CTpaHbl. JlaHHBIE B3STHI 32 |
rox (2021 r.), «c ATC-unnexce» BecemupHO# opranu3aium 34paBoOXpaHeHUS.

Meroasl HCCIENOBaHMS KIMHHKO-dKOHOMuueckue: aHamms ABC/VEN, Meromomorus
ATC/DDD wu ananuz DU90%.

ABC-ananu3 — BuJ KIIMHUKO-3KOHOMUYECKOI'O MCCIIEOBAHUS, MO3BOJISIOMINI KOHTPOIU-
pOBaTh UCIOJIb30BAaHNE (DMHAHCOBBIX PECYPCOB OPraHU3AIMH 3APABOOXPAHCHHUS TIPH 3aKYIIKE Jie-

KapcTB. DTO PETPOCHEKTUBHBII aHAIN3, XapaKTep KOTOPOro 3aKJII0YAEeTCs B OLEHKE PalluOHANb-
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HOCTH (DMHAHCOBBIX PECYPCOB, PA3/EICHUH JEKApCTB HA TPH I'PYMIIbI MO (PAKTUYECKOMY HX IO-
TPEOIJICHHUIO 3a OIpEIeIEHHBIN MEPUOJT BPEMEHHU: K Kaccy A OTHOCSATCS JICKapCTBa, HA KOTOPBIE
obu10 3aTpaueHo 80% Bcex cpencTs, K kinaccy B — 15 %, k kimaccy C —5 % [2; 6].

Anamuz VEN mnpoBoautest 11t oneHkH g dexkTuBHOCTH (hapmakorepanuu. CyTh aHaIN3a
3aKJII0YAETCsl B paclpe/ie]IeHuH JIEKapCcTB MO KU3HEHHOW HEOOXOJUMOCTH, MPUMEHSEMBIX MPU
OTIpe/ieNIEHHBIX 3a00JIEBaHUAX WM B OJHOM U3 OTAEJICHUN JIeYeOHOTO YUpeKIACHHs B MEPHO/,
BBIOpAHHBIN [T aHAU3a. AHAIN3 TTO3BOJISIET OLICHUTH YPPEKTHBHOCTH MCIIONb30BaHUs (PUHAH-
COBBIX PECYpCOB M JIOMHHHPOBAHHUE OIpPEIENICHHON TPYIIbl JeKapcTB B ynoTpednenuu. s
3TOrO BCE JICKAPCTBA, HA3HAYaEMbIe MalMeHTaM, AeisTcs Ha 3 kareropuu: V (anri. Vital — xus-
HeHHO BaxkHbie), E (anri. Essential — ocuoBubie), N (anrin. Non+essential — HeocHOBHBIE WU
BCIIOMOTaTEIIbHBIC).

[epBbm marom B mMetogonorun ATC/DDD siBasiercs kiaccudukanus JeKapcTB B COOT-
BetcTBUH ¢ Kiaccudpukanuein ATC. Mertoauka DDD (pacueTHas cyTouHas 103a) 03BOJIsI€T pac-
CUNTATh JIEKAPCTBEHHYIO «HArpy3Ky» Ha IMAaIMEeHTa, TaK KaK OTPa)KaeT HE TOJBKO KOJIMYECTBO
Ha3HAYaEeMBIX JICKApCTB, TO3UPOBKY, HO U MPOAODKUTEILHOCTH preMa [2; 6; 8; 9].

Amnamuza DU90% (drug utilization) siBnsieTcss olHUM U3 METOJOB KOJIMYECTBEHHOI'O aHa-
JIu3a UCHojib30BaHUA jekapcTB. B anammze DU90% paccuurtsiBaercs xonmuectso DDD nis
Kakzoro jgekapctsa — NDDD, nporieHTHast 10515 Kaxaoro Jiekapceta B oomiemM NDDD, co3znarot-
cs1 nBe rpymsl Jekapets (DU90% u DU10%), u paccunutbiBaeTcss CTOUMOCTh oHOoT0 DDD my1st

KaXKJI0TO JIeKapcTBa [6].

Pe3ynbTaThl M HX 00CYKACHUSA

Jly1s mpoBeieHus UCCie0BaHusl JiedeOHOe YUpeKACHHUE MTPEIOCTaBUIIO MIEPEUYCHb JICKAPCTB
C yKa3aHHEM TOPTrOBbIX HAMMEHOBAaHUH, KOJWYECTBA M CTOMMOCTH €IUHUI], KOTOpbIe OBbLIU 3a-
KYIUIEHBI U TIPUMEHSJINCh B HEBPOJIOTMYECKOM OTJeleHUH B TeueHue 1 roga. [Iposenen anamus
UCTOJNIb3yeMBIX JiekapceTs 1o kinaccudukanuu ATC [8; 9]. Ucnonb3oBanock okoo 49 ekapcTs ¢
MeXIyHapOAHBIMU HemaTeHToBaHHbIMU Ha3BaHusMu (MHH), Gonbiryro 4acTh KOTOPBIX COCTaB-
JSIOT JIEKApCTBa, BIMSIONIME HA HEPBHYIO cucteMy — 26,5% U MPOTUBOMUKPOOHBIE JIEKapCTBa —
22,5%.

Ha cnexyromiem stare Oblia MpoBeieHa COPTUPOBKA JIEKAPCTB 10 YOBIBAHHIO 3aTPaueHHBIX
Ha HUX (PMHAHCOBBIX PECYPCOB, U JAJIS KaXKI0TO JIEKAPCTBA PaCCUUTHIBAJIACH MPOLIEHTHAs J10JIs
3arpaT. B cozmanHoMm nepedne nekapcTBa ObUIH KilaccuduumpoBansl o kareropusim A, B, C. U3
49 ucnonp3yeMbIX npemnaparoB k rpynne A otHocsatces 14,3%, k rpynne B — 24,5%, a octanbHbie
61,2% otHocaTca k rpynme C.

ITocne ABC-ananuza ¢opMaiabHBIM IyTeM Obla MpoBeieHa KiaccuuKanus JeKapcTB Mo

VEN c ucnosnb30BaHHEM UMEIOIIUXCS B TuTeparype naHubix kinaccudukamuu VEN [4; 7]. Bouto
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ycTaHoBjeHo, uto u3 49 MHH knacca V — 18,4%, E — 71,4%, N — 10,2%. Pe3ynbrarsl ananuza

ABC/VEN B npornienTax npejacrasieHsl B Buze tadauisl (Cm.: Tabn. 1).

Taoauna 1

PesyabTaTsl anaam3a aexkapcrs ABC/VEN B nponenrax

Koanuecrso MHH Vv E N

7 42.86% 57.14% 0

B 12 25% 75% 0
30 10% 73.3% 16.6%

Kaxk BusiHO u3 manHbIX TaOnuiel, B rpymmax A u B orcyTcTBytoT npenapatsl kitacca N, 94To
roBoput 00 3(h(HEKTHBHOM UCTIONB30BaHUU (PUHAHCOBBIX PECYPCOB.

3atem Obu1 poBeneH nouck DDD nekapcts s npoenenus ananuza DDD u DU90% [8;
9]. JlexapcTBa, anst KoTopbiX He ObuTM Hamucanbl DDD, B nanpHeliniee uccieqoBaHue He BKITIO-
yanuck. J{ns kaxxmoro nexkapctBa paccuutbiBaiy koaudecTBo DDD (NDDD), a 3aTtem mporeHT
kaxxaoro B oomem NDDD. [Tonyuennslii ciucok 0bu1 oTpeaktupoBan oT HauOousbero NDDD
K HauMeHblIeMy, 1 0buH co3aansl 2 rpynmnsl: DU90% u DU10%. B DU90% 6butn BKITIOYEHBI 8
MHH nekapcts. [IpoBenen pacuer Benuuunbl | DDD st kakaoro lekapcTBa, a Ha €ro OCHOBE
Takke mpousBeseH pacuer B rpynmnax DU90% u DU10%. B pesynbrare croumocts 1 DDD B
DU10% npumepHo B 66 pa3 6onbuie yem B DU90%, 4To 1m0o3BOISIET TOBOPUTH O TOM, YTO IIpe-
00J1a1aJ10 UCTIOIB30BAHNUE JICIIEBHIX TPEnapaToB.

Tarxoke Obuta npoBezeHa komOuHanwms anaiau3oB DU90% u ABC/VEN (Cwm.: Taoba. 2) [3]:
paccMoTpeHo TOT ¢akT, JekapcTBa kakoro kinacca (VEN) BxomsT B rpynmy 4acTo HCIOJb3Ye-

MbIx Jekapets (DU90%).

Tabaunna 2
Pe3yabTaTsl koOMOMHHpOBaHHOro ananu3a ABC/VEN u DU90%
JlexapcTBa, BXOZSIINE B my DU90%
b oy i ABC VEN

ATC xon MHH

NO3AX14 JleButupaneram A E
NO3AF01 Kap6amazenun B \Y
NO3AGO1 Banbnpoat HaTpust A E
A02BCO1 Owmernpazon C E
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SO01ECO01 ArnerazomamMun B E
JO1DDO04 LedTpuakcon A E
NO3AX09 JlamoTpHIHKUH B E
JO1XDO01 MeTtpoHnaazon B E

B rpynny Hambonee yacto npumeHsieMbix JiekapcTB (DU90%) BxonsaT nexapcTBa, BIUSAIO-
1€ MPEUMYIIECTBEHHO Ha HEPBHYIO CUCTEMY, B KOTOPYIO HE BXOJAT JekapcTBa Kiacca N, 4uro
CBHUJICTEJILCTBYET O TOM, YTO HamOoJjee KU3HEHHO HeoOxoauMmbie (V) U OCHOBHBIC TpenapaThl
(E) mpuoOpeTtanuch ¥ UCTOIB30BAIMCH YUPESKICHUEM JIJIs OTIEJICHUS HEBPOJIOTHH, a (prHHAHCO-

BbI€ peCypchl ObLIM MOTPAYEHBI PAllMOHAIBHO.
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AHHOTanusA. M3y4eHO aHTHApUTMOIE€HHOE U aJPEHOTPOIHOE IEHCTBUE 5 COEIMHEHUH ITPOU3-
BOJIHBIX METHJIaMUHOAapWIOKcHIponanona. MccneqoBanust MpoBOAWIMCH HAa XJIOPUIKAIBLIMEBON 1
aJIpEHAJIOBOM MOJEIISIX apUTMUH, & TaAKXKE Ha W30JIMPOBAHHOM CEMSIBBIHOCSILEM MPOTOKE KPBICHI.
N3 npuBeaenHoro psaa coenuHenue 1.21.25 nposiBiisiiio aHTUAPUTMHUYECKOE JICMCTBUE HA MOJIE-
U XJIOPUJIKAJIBIIMEBON apUTMHUHU, a TAKXKE JIMTEIIbHOE, BBIPAXKEHHOE CHUMIATOJIUTHYECKOE U
aJIPEHOJIMTUYECKOE JICCTBME HA CUMITATOAIPEHATIOBYIO CUCTEMY.
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Abstract. The antiarrhythmogenic and adrenotropic action of 5 compounds of methylamino-
aryloxypropanol derivatives was studied. The studies were carried out on the calcium chloride
model of arrhythmia and on the isolated vas deferens of the rats. From the given series, com-
pound 1.21.25 showed an antiarrhythmic effect on the model of calcichloride arrhythmia, as well
as a long-term, pronounced sympatholytic and adrenolytic effect on the sympathoadrenal system.

Keywords: ECG, arrhythmia, calcium chloride model of arrhythmia, vas deferens, sympatholy-
tics, adrenolytics.
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Udthnthwghp: Mumidbwuppyby b dbphjudhtinwphjopupypnuywunjubph wéwtghw-
ubph owpphg 5 vhwugnipjniiubph hwjuwrhpdhl b wnphunnpny wqpbgnipynitutpn:
Muunidbwuhpnipniiibpp ppwjuwbwugyty] Bt wnhpdhwyh juighnudpinphnuyhtt b wr-
phuwjuyhtt dnpbjitiph b wetbnh dkjntuugdus ubpduwsnputh ypu: Logws owpphg
1.21.25 dhwgnipjnitp gniguptpt) E hwjuwnhpdhl EhElun juyghnidpinphnyuyhtt wnhpe-
dvhuyh dnpbjh ypw, htsybu twl uhdywnnwnpbuwjwhtt hwdwlwpgh Jpw gpubinply
E tpupunt b Jur wpnwhwjndws vhdyuwwnnjhnhly b wgpkunjhnhl wqptgnipini:
Zhduwpwnkp FUQ, wnpplhw, wnppdpugh jugghnidpnphyuyhl dngky, ukpludnpu,
uhdwunnnjhwnply, wppbanjhunpl:

B nacTosmiee BpeMA IJIA JICUCHU HapyI_HeHI/Iﬁ puT™Ma U NpOBOAUMOCTHU Ce€pala UCIIOJIb3Y-
eTcs 00JBIIOE KOJIUIECTBO JICKAPCTBCHHLIX IIPCIIapaTOB. O,Z[HaKO, HECMOTPA Ha YCIICXU B CO3aa-
HUMW HOBBIX AHTHAPUTMHUYCCKUX CPCACTB M 3HAYUTCIBHOC paCIIMPCHUC HUX apCCHaa, JICKap-

CTBEHHAs KOPPEKIMS apUTMHI OCTAeTCs BO MHOTOM HEPELIEHHOM.

3agaum ucciaea0BaHUSA

Lenpro vccnenoBanus SBUIOCh U3yYEHHE aHTUAPUTMUYECKOW aKTUBHOCTH HOBBIX IPOU3-
BOJHBIX METHJIAMHUHOAPUIIOKCUIIPOTIAHOJOB. JIJIsl MOJENMpOBaHUS AKCIIEPUMEHTAIbHBIX apHT-
MU UCTIOJIB3YIOTCSl pa3InuHbIe apUTMOTEHHBIE (DAKTOPHI, CPEAN KOTOPHIX OOJBIIIOE MECTO 3a-
HUMACT XJ'IOpI/I)I KaJIbIOUusa N a)IpCHaJ'II/IH, a JIs1 BBISIBJICHUA aI[peHOCTI/IMy.]'II/Ip}IIOHII/IX, CUMIIATOJIN-
TUYCCKUX U aﬂpeHOJ'II/ITI/I'-IeCKI/IX CBOI\/’ICTB COG}II/IHeHI/Iﬁ 6I)IJ'I HCIIOJIB30BAH METO/ I/ISOHI/IpOBaHHOFO

cemsBbiHOCsIIEro mporoka (CII).
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MeToabl ucciaeaoBanus

B uccnenoBanuu UCMosib30BAIUCH KPBICKI COOCTBEHHOTO Pa3BEEHUs ¢ MOATBEPKICHHBIM
CTaTyCcOM 310pOBbsl. JKUBOTHBIE COZIEPKATUCH B CTaHAAPTHBIX YCJIOBUAX BuBapus. Mccnenosa-
HUE BBIIIOJIHEHO B cOOTBeTCTBUU ¢ mpuHuunamu GLP u EBpomneiickoii KOHBEHIIMEN MO 3amuTe
MO3BOHOYHBIX KUBOTHBIX (0100peHO Ha 3aceJaHuu OMO3THUECKOTO KOMHUTETA).

Mopenp XJTOpUIKAIBIIMEBON apUTMHHM BOCTIPOM3BOJMIN HAa HAPKOTHU3MPOBAHHBIX YypeTa-
HoM (1 rp/kr) KphIcax oboero mona maccoit 220—250 rr. JKuBOTHBIX (pUKCHpOBaIM Ha CTaHKE
CIIMHOM BHM3 U IIPHU MOMOILU UTOJbYATHIX 31EKTPOo10B peructpupoaiu DKI' ¢ momoikto Bete-
punapHoro snektpokapauorpada IKI' ECG-101G VET. Ilpu 3anucu OKI' npoBoauTcs oaHO-
BpeMeHHas peructpanus B mectu orBeneHusix: cranaaptHeix (I, II, III) u ycunennsix (AVR,
AVL, AVF) u mectu rpyausix (Vi, Vo, V3, Vi, Vs, Ve). DT0 1aeT BO3MOKHOCTh KPOME CTaH-
JapTHBIX MapamMeTpoB (TPOJIOKUTEIBHOCTh M KOH(PUTYpAIIHsi HHTEPBAJIOB U 3yOII0B KOMITIEKCA
PQRST) ¢ nmomomnipio mporpaMMHOTO 0OECIeYeHHsI YCTAaHOBUTh Cpe/IHEee CMEIICHHE WHTepBala
ST, mnomaapr 3yOua S U ero NMUKOBYIO aMIUIUTYNly, PacCUUTATh IMOKa3zaTeiab 3PPEKTUBHOCTU
(TIpOIIEHTHOE OTHOIICHUE PETUCTPUPYEMBIX HMITYJbCOB K OOIIEMY YHUCITY CUTHAJIOB B OJHOU
CECCHUH); OJICUUTATh CPEHEE YUCIIO PETUCTPUPYEMBIX UMITYJIHLCOB B MPEJIeNIaX OJJHOM CecCuu.

Mopaenb apuT™MHH, BBI3BAHHOW XJIOPUJOM KaJIbLIMSL, IIIMPOKO MPUMEHSETCS ISl BbISIBICHUS
AHTUAPUTMHUYECKON aKTUBHOCTH [6: 8]. JlaHHAst MO/IeJIb ApPUTMHUH C UCIIOJIB30BAHUEM TAKOTO J0-
CTYIMTHOTO apUTMOTEHHOTO BEIIECTBA, KaK XJIOPHUJ KaJbIKs, TTO3BOJSIET 3HAYUTEIIBHO YIIPOCTUTH
U3y4YEHUE BEUIECTB C AHTMAPUTMHUYECKOM aKTUBHOCTHIO. B reHese paccTpoiCTB puTMa, BbI3BaH-
HBIX XJIOPHJIOM KallbliMs, BeAyIlee 3HAaYeHHE MPUHAIICKUT HAPYIICHHUSIM AIEKTPOPHU3NOIOTH-
YEeCKUX CBOMCTB MEMOpaH MHUOKapAHAIbHBIX KJIETOK O] BIUSHUEM M30BITKA MOHOB KaJbIHs [2:
39-42]. N3BecTHO, YTO TUIIEPKAJIBIIUEBBIC PACTBOPHI JICTAIOT CEPACUYHYIO MBIIIIY BHOBb BO30Y-
JIMMOI B OTHOCHTEJIBHO paHHE! (aze perossipu3aini, KpoOMe TOTro, IPU BRICOKOH KOHIIEHTPAIUN
KaJIBIUSl YMEHINACTCS JUTUTEIHHOCTh MOTEHIINAA ASHCTBHS, YTO MOXKET CIIOCOOCTBOBAThH Pa3BU-
TUIO apuTMuii [6: 8].

JI1s1 BBISIBIICHUST aJPEHOCTUMYJIUPYIOIINX, CUMIIATOIUTHYECKUX U aJPEHOJIUTHYECKUX CBOWCTB
COCIMHEHUI ObUI UCIOJIB30BAaH KaK TECT 00'€KT METO/ M30JUPOBAHHOTO CEMSBBIHOCAIIETO TPO-
toka (CIT) kpeicel (ABaksH O.M. u Kanuauna O.C. [1: 95; 5: 42]). O cuMIaToIuTHYECKON aK-
TUBHOCTU COEAWHEHUN CYAWJIM MO YMEHBLIEHUIO aMIUIUTYyAbl cokpameHui CII, BbI3BaHHBIX
TpaHCMYpaJIbHBIM 3yieKTpudeckuM pazapaxenueMm (0,1mcek, 80umn/cek, cynmpamMakcuMaibHOE
HaIpspKeHUE B TeUeHue 3 cek. uepes Kaxable 1,5 MuH.). OO aapeHoInTHYECKOW aKTUBHOCTH 10
yMeHbIeHnIo cokpaniennii CIT, Ber3BanHbIX HopaapenamuaoMm (HA) B xormentpamuu 1.10°r/m.

CoennHeHNs UCTIBITHIBANIBICH B KOHIIEHTpauuu 0,05 MKMOJIB/MII.
Pe3yabTaTsl H 00CyKICHHE
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B nporiecce ombita perucTpupoBalii YaCTOTY BOSHMKHOBEHUS apUTMHUHU M GUOPUILIALINY,
4acTOTY BOCCTAHOBJIEHHUS CHHYCOBOI'O pUTMa M BBDKMBAEMOCTh KUBOTHBIX B KaXKIOW TpYIIE 1O
CPAaBHEHMIO C XMBOTHBIMH, IOJYYaBUIMMH TOJBKO XJIOpUJ Kayibliud. CKpUHUHIOBBIE UCCIIEN0-
BaHUs NPOTUBOAPUTMHYECKON aKTUBHOCTU NPOBEACHBI HA XJIOPUIKAIBIMEBOW MOJIEIH JKCIIE-
PUMEHTAJIbHBIX APUTMUM 7KEJTyJ0UYKOBOI'O THIIOB B COOTBETCTBUU C PEKOMEHAALUAMU 10 JOKIHU-
HUYECKOMY M3YyUEHHIO POTUBOAPUTMHUECKUX MpenapatoB. 10 % pacTBop xyiopuaa Kajablys BBO-
JIAITA B OCIPEHHYIO BEHY KPBIC B J103¢ 250 MI/KT, 4TO BBI3BIBAIIO APUTMUIO M THOCIH KOHTPOJIb-
HBIX XKUBOTHBIX B 100% ciydaeB. B onbITHOI rpymnie ucciaenyeMoe COeqUHEHUE BBOIUIN BHYT-
PUBEHHO 3a 3 MUHYTHI 10 BBEICHMS KajblUs XJOpuAa. Peructpauus 31€KTpOKapAUOrpaMMBbl
MIPOBOMIIACH BO BCeX OTBeneHMAX B TeueHue 1, 3, 10, 30 munHyT. Pe3ynpraTsl MpoBeIeHHBIX HC-
CJIEIOBaHUI NMpU apUTMUHU, BBI3BAHHOM XJOPHUCTHIM KajbIMEM (JaHHBIE B3SAThl U3 MOKAa3aHUI
aHaim3a 3nekrTpokapauorpada) [7: 223] mokazanu, uyto coeauHeHue 1.21.25, KoTopoe MposBHIIIO
CHUMIIaTOJIMTUYECKOE U aIPEHOJIMTHUECKOE IEUCTBHE B 103€ 3 MI/KI OKa3bIBaeT aHTHAPUTMHYE-

ckuit apdexr (Cm.: I pagux 1).

o
. OH
N_h_o
el \©\ Molecular Weight: 425.92
HaCO F

Uccneayemoe coenuneane 1.21.25 — (Tuapoxmopuna 1-(((4-(4-merokcudenmn)rerparuapo-2H-

nupan-4-un)metin)-3-(4-proppenokcu)nponan-2-oia

450
400
350 B }enynoukosbin
300 pUT™
250 B PR MHTEpBan MCeK.
|
200
150 ] I I ! QRS pgnnTenbHOCTbL
] I I I I [ | ] n I I I I I MCeK.
100
50 I I I i I I I l l l il l B QTuHTEepBan Mcek.
o 1L I NNl HINIEIEI 1 1N
1|3 | 1| 3 | 5 [100]30] 1| 3 | 1 | 2| 5 | 10 |
KOHTp.|Npen. npen.|CaCI2 CaCl2|CaCl2|CaCl2|CaCl2|npen. npen.|CaCI2|CaCI2 CaCl2 CaCI2|
I'padux 1. AuTHAapUTMHYecKOe aeiicTBHe coequHenust 1.21.25
B /103€¢ 3 MI/KT HA XJIOPUAKAJIbIHEBOI MO/IeJIH.
CumnaToauTH4YeCcKoe AeHCTBIE AJIpEHOJUTUYECKOE JEHCTBUE
UYepes 10 mun UYepes 60 mun UYepes 10 mun UYepes 60 mun
89+34.9 87+35,3 76+23,2 80+5

Ta6auna 1. CuMnaTouTHYECKAsl M APEHOTUTHYECKAS] AKTUBHOCTH coeuHeHus 1.21.25
(n=6) (CumnaronuTH4ecKas U aiPCHOTUTHYCCKAsI AKTUBHOCTh B MPOIICHTAX K KOHTPOJIIO).
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VYcraHoBneHo, 4Tto ucciaeayemoe coeauHenue 1.21.25 mposiBiasieT 3HAUUTENBHOE W JUIH-
TEJIbHOE CUMIATOJIUTUYECKOE U aJPEHOIMTUYECKOE IEHCTBHE.

[IpoBeneHHBIE MCCIEIOBAHUS MO3BOJMIN YCTAHOBHUTH, YTO OOHAapYKEHHOE Haubojee ak-
TUBHOE coenuHenue 1.21.25 mpu BHYTpUBEHHOM BBEJCHHUH B J103€ 3 MI/KT MPEAyNpeKIacT pac-
CTpPOMCTBA pUTMa Cep/ilia, BBI3BAHHOTO BHYTPUBEHHBIM BBEJICHUEM aJpeHannHa B 103ax 10 MKr/kr
Y TIPOSIBIISICT aHTHAPUTMUYECKUN U aHTU(HOPWILUIAIMOHHBIN (P (EKT, BEI3BAHHBIN XJIOPHIIOM KaJlb-
M B JIETAJIBHBIX J103aX. MI3BECTHO, YTO aHTHAPUTMHUUYECKHE CPEJICTBA MOTYT TOMUMO OCHOBHOT'O
JIEKapCTBEHHOTO ACHCTBUS U3MEHATHh paznuunble nmokazatenu OKI': ynmnenune P-Q u Q-T un-
TepBasioB, ymmpenue komiuiekca QRS. Murepsan QT, korma o paccuutad ¢ yderom YCC
(ckoppextupoBanHbIi QT — QTC), MO3BOJISIET OLIEHUBATh AHOMAJIUH B PETIOJSIPU3AIIMN JKEITy 1049~
KOB, Tak Kak Q-BoJiHa 3a4acTyto orcyTrcTByeT Ha DKI' kphic; 3yben R ucnonb3yercs Kak aHaJIor

s Q [3: 117-125, 4: 10-15] (Cw.: Tabnuya 2).

IToka3zaTens aJipeHaNIVH | aApeHaINH 1.21.25 1.21.25 11.21.25 1.21.25
DK KOHTpOIE 10 mxr/kr | 10 Mkr/kr 3 Mr/kr 3 Mr/kr 3 Mr/kr 3 Mr/kr
Bpewms 1 3 1 3 10' 30"
B MI/IHyTaX
XCHYSSE;(OBHH 397+17,57 | 370£27,15 | 394+15,00 | 191£17,37* | 197+13,37* | 203+23,66* | 342+17,07
PR(Q) - - - 64+3% 20+1% 34+] 3% -
HHTEPBAJI MCEK.
QRii‘;ﬁ‘m' 3142 2342 4244% 3943 49.44% 4443% 4241
QTMIggfep' 12843,1 | 12542,1 | 11445,1% 16243 25941, 1% 24343* 134433
QTSCiiTep‘ 31945 | 301435 | 28348% | 284+13% | 462429 44043 311211
QRS yrombs 90+0,5 3045,3 90+0,8 68+3,1* 76+2,2% 7743, 1% 64+3,3%
RV5+SV1 0.99+0,3 | 0.97+1,3 | 0.99+03 | 0.961,3 0.910,3 0.81+3 0.96:2,3
amMIutuT. MB.

Tab6auna 2. Ycpeanennbie paxktudeckue nokaszarean IKI' kpbic Ha Bo3aelicTBUS
coen. 1.21.25 na ¢one agpenaauna Ha ¢pone agpenanuna (M+m, n=6)

IIpumeyanus: *pa3inyusi CTAaTUYECKU 3HAUUMBI 110 CPABHEHHUIO C UCXOJHBIMU JAHHBIMU
o merony Instat
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IN THE PRESENCE OF FLAMMABLE ANESTHETICS

Ipouecc s3xcnepumenta Ha DKI

BN
Loy !
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IIpumep HaneyaTaHHOTO pe3yJbTaTa B pe:kuMe ABTO 1

[TosrydyeHHbIe TaHHBIE TAIOT HAM BO3MOXKHOCTb YTBEPKAaTh, YTO coeaunenue 1.21.25 u3 uc-
CJIEI0BAaHUBIX HAMM IIPOM3BOJHBIX AMHHOINPONAHOJIOB IPOSBIAET aHTUAPUTMHUYECKYIO, 3HAUM-

TCJIIbHYIO CUMIIATOJIUTHYCCKUYIO U AAPCHOJIUTUYCCKYO daKTUBHOCTD.
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AnHoTauus. CHHTE3UPOBaHbl U3BECTHBIN MPOTUBOAMWICITUYECKUI TTpenapaT JUJaHTHH U TH-
TaHTOWH B-heHnn-o-anannHa. M3ydeHbl MPOTUBOCYIOPOKHBIE U TICUXOTPOITHBIE CBOMCTBA ITHX
BELIECTB. Y HUX BbISBJICHBI HEHPOTPOIHBIE CBOICTBA, KaK MPOTHUBOCYAOPOXKHBIE, TaK U TCHUXO-
TponHble. CoeMHEHUS, MPEJOTBPAIIAIOT KOPA30JIOBbIE, MAKCUMAJIbHO-3JIEKTPOILIOKOBBIE CYJ10-
pOTH y KUBOTHBIX, 00Ja/1al0T aHKCHOJIUTUYECKUM M aKTUBUPYIOUINM MoBeaeHue 3hdexToM Ha
paznuuHbIX Mozensx. OIHOBPEMEHHO COCIMHEHHS MPOSIBISIIOT AHTUJICIIPECCAHTHOE M aHTH-
MAQO nevicTBue.

KuroueBble cioBa: neiipomponHvle coeOuHenusl, Kopazonossle cyoopocu, 2UOAHMOUNbL AMUHO-
KUCIOM.
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Paronikyan Ruzanna
Doctor of Biological Sciences, Leading Researcher,

69


https://orcid.org/0000-0002-3845-6324
mailto:paronikyan.ruzanna@mail.ru
mailto:harutyunyan.arthur@yahoo.com
mailto:anna.js@mail.ru
mailto:Iren85@rambler.ru

BECTHUK MEJJUIITMHCKOI'O KOJUIE/IDKA UMEHU MEI'PABSIHA, Ne 13, 2022

Institute of Fine Organic Chemistry after A.L. Mnjoyan,

Scientific and Technological Center of Organic and Pharmaceutical Chemistry

of the National Academy of Sciences of the Republic of Armenia (STCOPCH NAS RA);
Head of the Department of Biochemistry and Pharmacology,

Armenian Medical Institute, Yerevan, RA

ORCID: 0000-0002-3845-6324 / SPIN-kxo00: 8785-6318

paronikyan.ruzanna@mail.ru

Harutyunyan Artur

Candidate of Chemical Sciences,

Head of Laboratory of Synthesis of Anticancer Compounds,

Institute of Fine Organic Chemistry after A.L. Mnjoyan,

Scientific and Technological Center of Organic and Pharmaceutical Chemistry

of the National Academy of Sciences of the Republic of Armenia (STCOPCH NAS RA),
Yerevan, RA

harutyunyan.arthur@yahoo.com

Grigoryan Anahit

Researcher, Laboratory of Pharmacology and Pathohistology,

Institute of Fine Organic Chemistry after A.L. Mnjoyan,

Scientific and Technological Center of Organic and Pharmaceutical Chemistry

of the National Academy of Sciences of the Republic of Armenia (STCOPCH NAS RA),
Yerevan, RA

anna.js@mail.ru

Barkhudaryants Iren

Junior Researcher, Laboratory of Synthesis of Psychotropic Compounds,

Institute of Fine Organic Chemistry after A.L. Mnjoyan,

Scientific and Technological Center of Organic and Pharmaceutical Chemistry

of the National Academy of Sciences of the Republic of Armenia (STCOPCH NAS RA),
Yerevan, RA

Iren85@rambler.ru

Abstract. The well-known antiepileptic drug dilantin and B-phenyl-a-alanine hydantoin were
synthesized. The anticonvulsant and psychotropic properties of these substances have been stu-
died. They have neurotropic properties, both anticonvulsant and psychotropic. Compounds that
prevent clonic corazole, maximal electroshock convulsions in animals, have an anxiolytic and
behavior-activating effect in various models. At the same time, the compounds exhibit antide-
pressant and antiMAO effects.

Keywords: neurotropic compounds, corazole convulsions, hydantoins derivatives.
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Udthnthwghp: Uhtptqyt] &b hwpinih hwwkwhitynhl ginwdheng nhiwtnhip b -
dtuhi-c-wpwuhtth hhnwuwnnhtp: Nrunidbwuhpyt) Bo wyg ymptph hwjugugnidwght
1 hngkutin hwinnipnibitkpp: Upwbip npulinpl) kb thpnnpnyy wlnhynipmb’ his-
whu hwlwenwdquyht, wjtybu ) hngbdbwn: Uhugnipniutbpp juitjunid Gu Ynpugn-
(ughtt b dwpuhdw) Ehunpwonlh gugnidubpp YEinuwuhtbph dnwn, wwppbp dnpbjuk-
pnud gnigupbpnid B quppugswihtt wjnmhjwgunn b wbpuhnihnhl wqpbgnipjni:
Uhltunyt dudwbwl, vhwgnipniuttpp gnigunpmd Bt hwjungbypbuwtn b hwlju-
Untnopuhnutitnught EpLljun:

Zhdvwpwntp’ Glypnunpny dpwgnipnibbkp, npugnuyhl ghgnultkp, hhpuinnnpbik-
nh wdwhgyuybkp:

BBenenue

[To nanueiM BO3 ceituac B Mupe 0K0JIO MATUAECCITH MUJUIMOHOB YEJIOBEK CTPaJaroT 3IIH-
Jencueil. DNuiencum MoJBep >KEHbl BCE BO3pacTHbIE KaTeropuu. B mociennee BpeMs mpu Tepa-
IIMY POTUBOAIWIEITUYECKUMH TIpenapataMu, B OCHOBHOM Il nokosneHus, HaMedaeTcs TEeH/IEH-
1Sl ONTUMU3ALIMN JICUEHUs], HAIIpaBJIICHHAs Ha MCIIOJIb30BAHME aHTHKOHBYJIBCAHTOB C pacCIld-
pPEHHBIMU KOMOMHHPOBAaHHBIMU CBOMCTBaMH [1]. Tak, M3BECTHBI AMWICNITHUYECKUE PACCTPOUCTBA
HACTPOEHUS, CyMEPEYHOE MMOMpPAaYCHUE CO3HAHMS, SMUICNTHUECKHE TICUXO03bl, SMMICNTUYECKUE
M3MEHEHHS JIMYHOCTHU, HapyIIeHUs SMOLIMOHANBHOHI cepbl. HoBoe HanpaBieHue B JeUEHUH T10-
3BOJISIET 1O/I00HBIE MpenapaThl NPUMEHSTh B Pa3HBIX CMEXHBIX 00JaCTAX HEBPOJOTHH U IICUXH-

aTpuH, Korga CTaHOBUTCSA HGO6XO,Z[I/IMO CMATYaTh SMOUMOHAJIBHOC HANIPSAXCHUE, BbI3bIBATH YCIIO-
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KOEHHUE U cellallvio, CTaOUIN3UPOBaTh WM MPEAOTBpaliaTh KojJeOaHus HaCTPOEHUs mpu Oumo-
JISIPHBIX PACCTPOMCTBAX MaHUAKAIBHO-IEITPECCUBHBIX COCTOSHUM.

B OCHOBHOM K YHCITy TPOTUBOCYAOPOXKHBIX (TPOTHBOAMHICITUYCCKHIX) CPEJACTB OTHOCST-
Csl IPOU3BOJIHBIE 0ApOUTYPOBOM KUCIIOTHI, THJAHTONWHA, OeH3oAna3enuHa u T.1. OTHUM U3 BOC-
TpeOOBaHHBIX MPOTHUBOCYAOPOKHBIX MPENapaToB SBISIOTCA MPOU3BOJHBIE THAAHTOMHOB, UMEH-
HO «/{unantuny, unu «luderun», nmm «dendopmuny, wim «OEHUTOUHY.

B nurepaTtype M3BECTHBI MHOTOYHMCIICHHBIC TTpon3BoaHbIe Jndennna. CrnenyeT OTMETHUTS,
YTO MPOU3BOJIHBIE THJAHTOMHOB aMUHOKHCIIOT SIBISIOTCS BaKHBIMH TMPOAYKTaMU B (papMaiieB-
TUYECKOU MPOMBIIUIEHHOCTH, KOCMETOJIOTUU U T.1., chepa UX UCIIOJIb30BaHUS BECbMa OOIIMpPHA
— OT AaHTUCENTUYECKHUX JO00ABOK B KOCMETUUYECKHUX CPEACTBAX O KYNMHUPOBAHUS MaHHWAKAIHHOTO
CHUHIpOMa MPU MaHHAKaJIbHO-AETPECCUBHOM Ticuxo3e. Hamu nomyuens! 5,5-nudenmn nmuaaszo-
muauH-2,4-muoH (Jwiantun, Nel) u (D,L)-5-bensunumunazonunun-2,4-muon (ruganrous (D,L)-
B-denun-o-anannna, Ne2). M3ydeHsl NpOTHBOCYAOPOKHBIE M TICUXOTPOMHBIE CBOMCTBA ITHX Be-

IIECTB.

Cunre3 TrMIAaHTOUHOB.

1. 5,5-Iudpennmmvuaazonnaud-2,4-quon (Junantun, Nel).

@)

! N\i\
N @)
H
5,5-diphenylimidazolidine-2,4-dione

K pactBopy 10.5 r (0.05 mounp) 6en3umna u 5.25 r (0.0875 monb) mouyeBunsl B 100 mit 31u-
JIOBOTO cUpTa MpuiuBaioT 26 mi 66 % BoaHoro pactBopa KOH u cMech KUIATAT B TeueHue 2—
3 yacoB. OtroustoT gocyxa, npudasisor 200 M BOABl U OT(GUIBTPOBHIBAIOT HEPACTBOPUMBII
ocanok. IIpo3paunslii pactBop noxakucisaor AcOH Ha xonozae. BeimaBmunii yepes 5 4 npoaykr
OT(UIBTPOBBIBAIOT, IPOMBIBAIOT BO/I0H M BhICymUBatoT. Brixox 9.1 r (72%), cBeTsio-cepslii mo-
pomok. Ilocne mepekpucramumszanun u3 70% AcOHt.ur. 298-300°C (nut.286°C [2], 295—
300.5°C [3,4].

2. (D,L)-5-ben3snumunazonuaun-2,4-quon. (I'mpanroun (D,L)-B-penui-a-aianuna,
Ne2).
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5-benzylimidazolidine-2,4-dione

PactBopsiror 5.0 T (0.03 mone) D,L-B-penun-o-amanmna B 200 MI BOJIBI U MOAKUCISIIOT
pactBop 10 pH 5.5 comsHoit kucnotoit. K pactBopy npubasisitor 14.6 r (0.18 monb) kpuctaniu-
yecknit KOCN. PactBop B Teuenue 5 1 HarpeBaroT npu 60°C, mociie 4ero oxXjaaxaarT 10 KOM-
HaTHOU Temmepatypsl 1 oakucisitor HCI go cunbHOKUCION peakiuy. BeimaBmmii mpoyKT OT-
(WIBTPOBBIBAIOT, TPOMBIBAIOT BOJIOH 1 BRICymMBaroT. Beixox 4.1 1 (72%), mocne nepexpucrani-

muszaryn u3 80% AcOHT.m1. 194-196°C (ut.190°C [5], 193.8-195.8°C [6]).

MeTtoabl ncciaenoBanuii

[IpoTHBOCYIOPOKHBINA CIIEKTP ACHCTBHS COCAMHEHHIN MCCIIEIOBAIM 10 TECTaM: KOPa30j0-
Bble (meHTriIeHTeTpaszo, [1T3) cynoporu, MakcuMabhbli 3mektporrok (MOI) u THocemokap-
0asuaubie (TCK) cynoporu [7] Ha Mbimiax o6oero nosa Maccoit 18-24r. Tect I1T3- skcniepumen-
TajabHasE MOJENb AJIA MONTy4YeHHs] aOCAaHCOB M MHUOKJIOHUYECKUX MPUIATKOB, a TAaKXKe sl TPo-
THO3MPOBAHUS aHKCHUOJMTHUYECKUX CBOMCTB coeaumHeHuil. Mcnbitanue [1T3 ocymecTBisim Ha
MBIIIAX MyTEeM IMOJKOKHOTO BBEJICHHS aHAJENTHKA B 03¢ 90 Mr/kr 1 3pPeKTUBHOCTD mpemnapa-
TOB OIPEAEISAETCS MPEAYIPEKICHUEM KIOHUYECKHX cyaopor. [IpoTHBOCY10pOXKHYI0O aKTUBHOCTh
COEIMHEHUH OIpeIesUId TakKe MO0 MPEeAyNPeKICHUI0 TOHUKO-IKCTEH30pHOM (a3bl CyA0POKHO-
ro MpUIagKka MakCUMalbHOTo 3nekTporioka (MOII). [TapameTpbl MAaKCUMaIBHOTO 3JIEKTPOIIIOKA
— 50 MA, piutenbHOCTB — 0,2 cek, yacToTta kosnebanuit S0umn/cex, KpUTeprueM OLICHKH SIBIISIETCS
peIyNpekaCHIHEe TOHUKO-IKCTeH30pHOU (ha3el cymopoxkHoro mpumaaka. TCK BBoawiu B 03¢
18 mr/kr noakoxuo. UccnenoBanu narentHsid nepuoa TCK cynopor. Bemectsa BBOAMIN BHYT-
pubpromuHHO B Ao3ax 10, 25, 50, 75, 100, 200, 300 Mr/kr Bo B3BECH C KapOOKCUMETHIIIEITIONO-
30i1 («Buamu — Unrpeauentsi») ¢ TBuH-80 («Ferak Berliny) 3a 45 MuH 10 BBeICHHS CYI0POK-
HBIX areéHTOB W HAHECEHHS AJICKTPUUECKOro pazapakeHus. KoHTpoIbHBIM KUBOTHBIM BBOJIUIIU
smynbrarop. Kaxayo 103y COeIMHEHUN 110 KaKI0MY TECTY U3ydajd Ha 5 )KMBOTHBIX. AHajora-
MU CPAaBHEHHUS CITY)KHIIH MTPOTUBOCYAOPOXKHBIH mpernapar Junantun (5,5-1udeHnIrnIaHTonH —
coenuHeHre Nel), SBISIOMMIACS CTPYKTYPHBIM aHAJIOTOM HMCCIICIOBAHHBIX COCIMHEHUN W aHTHU-
MaHHMaKaJIbHBIA TIpenapaT-JIuTus XJIopua. beuta nmpoBepeHa octpasi CyTodHasi TOKCUYHOCTD TIpe-

[apaToB Ha MbIax. Pe3ynbTaTel IKCIEPUMEHTOB OBIIIM CTATUCTUYECKH 00pabOTaHbI IMyTeM pac-
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yeta ux 3¢ dextuBHbIX 50%(EDs0), netanpubix 50%(LDso) u Heliporokcuueckux 50%(TDso)no3
u ¢ ucnonbs3oBanueM t-kputepusi Creronenta [8]. Tepanesruueckue( TU=J1/s0/9/s0) 1 3amuT-
ueie (3U=Tso/ 3 150) HHACKCHI ObUTH paccYUTaHbl. [ICUXOTPOIHBIE CBOWCTBA COSAMHEHUN H3Y-
Yalld TI0 TECTaM: OTKPBITOE TOJIe», KIIPUIMOAHITHIN KpecTooOpa3Hblii mabupunt- [1IKJD», «mpu-
HYJWUTEIbHOE TUIaBAHKUEY, a TAK)KE BIMSIHUE HA aKTUBHOCTh MOHOaMUHOKcuAa3sl (MAO).

HccnenoBaTenbcko-aBuraTeabHoe noBeneHne kpoic maccor 120—140r. uzyyanu Ha Moau-
bunupoBaHHON MOJETH «OTKpbITOe Tosiey [9—11]. [list 3Toro ucnonb3oBajiach yCTaHOBKA, JHO
KOTOPOH pa3/ielieH0 Ha KBaJpaThl ¢ OTBEPCTHAMHM (sueiikamu). ONbIThI MPOBOAMUIN B JTHEBHOE
BpEMS IIPU €CTECTBEHHOM OCBEIICHUU. B TeueHune 5 MUH SKCIIEpUMEHTA ONpeelisieM MmoKas3aTe-
JIM CEIJaTUBHOTO U aKTHBUPYIOIIETO MOBEACHUS — KOJIMYECTBO TOPU3AaHTAIBHBIX NIEPEMEILECHU,
BCTaBaHUs Ha 3aJHUE JIANIKU (BEpPTUKAJIbHBIE MEPEMEIEHHUs), OObHIOXUBaHUs siueek. Komnue-
CTBO JKUBOTHBIX Ha 9TOW MOJEIIN COCTABISUIO 8 ISl KAXKI0TO COEUHEHMSI, KOHTPOJISI M aHAJIOTOB
cpaBHeHus1. Mcenenyemble coeIMHEHHs BBOIMIIM KpbicaM B HanboJee 3pdexkTuBHO 103e 50 MI/kr
BHYTPHUOPIOIIMHHO B BUJE CYCIIEH3MM C METHUIKapOOKcHuIleuono3oi ¢ TBUH-80. B aToM Tecte
JUIsL CpaBHEHMSI OBLJIO MPOBEJICHO HCCIIEI0OBAaHUE U CPaBHEHHME TaKXKe C TPAHKBHIIM3aTOPOM JHa-
3eramMoM. AHTUTPEBOKHOE, CEJATUBHOE U AHTUIETIPECCUBHOE JIEHCTBUE U3YYaIl Ha MOJEIIN «IIpH-
NOAHATHIA KpecTOOOpa3HbIi TAOUPUHT» Ha MbIIaxX, pazpadotanHas S. Pellow coaBropamu (1986)
[12]. HopmasibHbIE )HBOTHBIC HPEAMOYUTAIOT OOJIBIIYIO YaCTh BPEMEHH MPOBOUTh B 3aKPBITHIX
pykaBax JabupuHTa. AHKCHOJIUTHYECKUN AP (EeKT MpernapaTa OLlEHUBAETCS M0 YBEIMYEHHUIO YHC-
J1a 3aX0ZI0B B OTKPBITHIE PyKaBa M BPEMEHHU HaXOKACHUS B HUX, O€3 yBenUueHus oOuiei 1Bura-
TeJNbHOM akTUBHOCTH. [IpH 3TOM (pukcupyercst Bpems, MpoBeIeHHOE B 3aKPHITOM PYKaBe, KOJIH-
YeCTBO MOMNBITOK 3alTH B LIEHTP YCTaHOBKU. B BhIllIEyKa3aHHOM MOJENIH HCCIeayeMble COeaHE-
HUSl ¥ CpaBHUBaeMble MpernapaThl BBOAWIN BHYTPHUOPIOUIMHHO 0 MPOBEACHHS SKCIIEPUMEHTOB.
KOHTpOJIBHBIM KUBOTHBIM BBOAMIIM 3MYJIbratop. Pe3ynbrarbl 00pabaThiBaIlCh CTATUCTHUECKU
(P <0.05).

JlJis OLIEHKH «OTYassHUA M JACTPECCUN» HCIOIb30BAIN MOJENb «IIPUHYIUTEIbHOE IUIaBa-
Huey» [13]. DkcnepuMeHTaIbHBIC )KHBOTHBIE OBUTH BBIHYKJICHBI TUIABaTh B CTEKJISTHHOM KOHTEH-
Hepe (BbicoTa 22 cM, nuametp 14 cm), HamosHEeHHOM Ha 1/3 Bojoil. IHTaKTHBIE MBIIIK OYEHb
aKTHBHO TU1aBatoT. Ho Bckope oHM OyAyT BBIHYXKIE€HBI UMMOOHIU3UPOBAThCA. JIaTeHTHBIH nepu-
0]l UMMOOUITN3allMH, O0IIasi MPOIOJKUTENLHOCTh aKTUBHOTO TJIaBaHUS, IMMOOMIM3AIMS (UK-
CUpyeTCsl B TeUeHHUE 6 MUHYT. DKCIEPUMEHTHI IPOBOJAUIUCH B YCIOBHUSIX €CTECTBEHHOTO OCBE-
LICHMUS.

HccnenoBanue BAMSHUS THAAHTOMHOB AMMHOKUCIIOT HA aKTUBHOCTh MOHOAMMHOKCHJ1a3bl
(MAO) Obrubeit MO3roBOI TKaHM U MEYEHU MIPOBOJMIN B YCIUBUSAX in vitro. Mcrounukom MAO

CIIYKHUJI 50%-HbIil TOMOI'€HAT OBIUBETO Mo3ra, KOTOpBIfI OBLI MOJIYYCH IIYTEM I'OMOI'€HHU3UPOBaA-
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HUSl MO3Ta B CTEKJITHHOM TOMOTEHHU3aTOpe C PaBHBIM (110 Becy) 00beMoM 2,5% pacTBopa «apko-
nam» [14, 15]. B nonyueHHOM roMoreHaTe onpeaesuid aktTuBHOCTh MAQ. OnbITHBIE TIPOOBI CO-
nepxkanu 0,2 mi romorenarta, 0,18 mu pactBopa ucciexyemoro coeaunenus u 0,18 mi pactBop
cybctpata. O6seM npo6s! qooauu 1o 1,8 ma 0,1M Na-K ¢ocdarasiv Oydpepom 1o PH-7,4. B
KauecTBe cyOcTpaTa ucnonb3oBasiu cepoToHuH (5-OT) kpeaTtuHuH cynbdat MOHOTHIPAT, KOTO-
peIi 100aBisM K mipodam mocie 30-MUHYyTHOM mMpenHKyOanuu GepMeHTa ¢ UCCIEAYyEeMbIM Be-
IIECTBOM IpU KOMHATHOU TemmepaTtype 18—-25°C. Hachienne KMUCIOpo0M MPOBOIUIN B TEUE-
nHue 5 muH npu 37°C. Peaknuro octanaBnuBanu nodasnenueM 0,2 mia 50%-HOH TpUXIOpyKCycC-
HOM kucnoThl. Ocanok Oenka otaensuu neHtpudyruposanueM npu 3000 o6/mun. B 6ezbenko-
BOI 0CaJJ0YHOM KHUAKOCTHU ONIPEACIISIN COIepKaHUE aMMUaKa METO/I0M U30METPUUECKON OTIOH-
ku B TeueHue 24 4. C mocienyromniei Heciaepusanued u ¢oroMeTpupoBaHueM Ha (poToMeTpe-He-
denomerpe ®OK 56-2. AxtuBHOoCcTh MAO BbIpaxaercs B %-HOM COOTHOIIEHHUH K KOHTPOJIIO.
Kaxnoe coenunenue ucnpitaHo B 3 onbitax. [lomyueHHsle pe3ynbTaTbl 00paboTaHbl CTATUYECKU
o metony Grafpad-Instat.

N3yueHno Taxke mobOOYHOE HEHPOTOKCHYECKOE (MHUOpPENAKCAaHTHOE) JEHCTBUE BEIIECTB.
Muopenakcaiuoo HCCIeI0BaIU M0 TECTY «BPALIAIOUICTOCS CTepXkHs» y Mblel [7, 16]. C stoi
LIEJIBIO MBIIIEH ca)kalld Ha METAJUIMYECKUH CTep)KeHb ¢ TO(PPUPOBAHHBIM PE3MHOBBIM MOKPHITH-
€M, KOTOPBII Bpaliajics O CKOPOCThIO 5 000pOoTOB B MUHYTY. ONpeAesisiiii YuciIo KUBOTHBIX, HE

CIOCOOHBIX YACP)KUBATHCS HA HEM B TEUCHHE 2 MUH.

HOJIy‘leHHLIe pe3yJbTaThbl U UX 06cy)1me1me

Hccnenosanue nokasano, urto coenquHeHust Nel u Ne2 mposiBISIOT aHTaroHW3M Kak K Mak-
CUMAJILHOMY 3JIEKTPOIIIOKY, TaK U K kopazony (Cm.: Tabauya 1). Kak BugHO M3 TaOIUIIKI, CO-
equHeHre Ne2, B OTJIMYME OT AWJIAHTHHA, MEHEe HEHPOTOKCHYHO U MeHee TokcuuHo. OHo ¢ 50%
s dextuBHON 10301 Mo MDIII ycTynaeT TMIaHTHHY, HO TIPEBOCXONT 110 aHTarOHU3MY C Kopa-
30710M. TepaneBTHYECKHE U 3alIUTHBIE HHIIEKCHI MOKA3BbIBAIOT, YTO COeAUHEHHE Ne2 MMEeT BbI-
COKHE 3alllUTHbIE MHJIEKCHI B TECTaX C KOPa30JIOM U MaKCUMAaJbHBIM 3JIEKTPOIIOKOM (25; 3.6) u
BBICOKHE TepamneBTuueckue uHaekchl (35; 5.1). Jlutus xmopun He o0namaeT MPOTUBOCYIOPOXK-
HOM akTUBHOCTHIO (40%-Has 3¢ dekTUBHOCTH MO KopaszojoBomy Tecty). B tecte TCK cymopor
TWIaHTUH B 03¢ SOMr/kr yBenunumBaet iareHTHBIA niepuoa TCK cymopor 9.4 pasa, a coenune-

Hue Ne2 — 13.2 pa3sa.

Taoauma 1

AHTAroHM3M MO KOPa30Jly 1 MAKCHMAJIbHOMY JIEKTPOIIOKY U TOKCHYHOCTH COeUHEHU I
Nel u Ne2 u tuTus xjiopuaa
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AHTaroHusm T y 1 y
, MI'/KT, , MI'/KT, IPH
Coenunenne N, 10 KOpa3o.Jy, no MO, . 50P <0.05 P
no3a 50 mMr/kr 91 50, MI/KT, IpH 1 50, MI/KT , npu P <0.05 a
P <0.05 npu P <0.05
Nel 35(29.2 ~ 42) 27(18,6 39,15) 72(59 + 86,4) 180(128,5 +~ 252)
Ne2 16(13.3 +19.2) 110(73 ~ 165) 400(320 + 500) 560(475+ 661)
umeeT 40%-y1o0
Jlutus xjaopun S hEKTHBHOCTS - >200 >400

B tecte mccnenoBaTeNbCKON aKTUBHOCTH «OTKPBITOE TOJIE» KOJIMYECTBO TOPHU30HTAIb-
HBIX MIEPEMEIICHNH Y KPbIC KOHTPOJIBHOHN IpynImbl cocTaBisieT 32.8; BepTUKAIbHBIX — 3.2 U UC-
cienoBaHHble sueku — 2.4. U3 Tabauywt 2 BuaHO, uto coeauueHus Nel u Ne2 B go3ax 50 Mr/kr
CTAaTHUCTUYECKU 3HAYMMO YBEIUYHBAIOT KOJUYECTBO TOPU30HTAIBHBIX, BEPTHUKAIBHBIX MEPEIBH-
YKEHUH TI0 CPAaBHEHHIO C KOHTPOJIBHBIMH TOKa3arelssMu. KapTuHa oTimdaeTcst OT ACHCTBUS JIH-
TUs Xjopuaa. [IpuMedarensHo, 4To 00a COCTUHEHUS Y KUBOTHBIX MPUBOJAT K YBEIHMUCHHUIO KO-
JTUYecTBa OOHIOXMBAHUS SYEEK, T.€. COCAMHEHUS MPOSBISIIOT aHKCHOJIUTHYECKOE JelcTBHE. Y
TUTHSL XJIOpUa He HaOII0JaeTcss aHKCHONIMTUIecKoe aelicTBrue. Takum 00pazom, UcCie0BaHUE
MOKa3ajo, 4yTo coeAnHeHne Ne2 v TUIAHTHH 00Jaaf0T aKTUBUPYIOIIUM MTOBEACHHE JIeHCTBUEM

H IPOABJIAIOT aHKCHOJIMTHYCCKOC ﬂeﬁCTBHe.

Taoaumna 2
Bausinue coequnenuii Nel u Ne2 u qutus xjaopujaa
Ha MCCJIEI0BATEILCKYI0 AKTUBHOCTD B TECTE «OTKPBITOE 1M0JI€)
Tpenapar, KounyecTBo (B TeueHUe S MUH)
Jlo3a I'opu3zoHTaNBHBIX BeprukajabHbIX OO0OHIOXHUBaHNA
50 mr/kr nepemenieHii nepemenieHuii TYeeK
KonTpoasn 32.8(27.9 + 38.7) 3.2 (2.78 + 3.68) 2.4(1.4 + 3.0)
Nel 57.6(50.1 + 66.2)* 3.8(3.42 ~ 4.2)* 3.6(3.13 - 4.14)*
Ne2 64.6(54.7 +~ 76.2)* 4.6(4.0 +5.29)* 3.8(3.3 +4.37)*
Jlutus xaopun 31.4(26.2 + 37.7) 3.65(3.04 + 4.38) 1.8(1.5+2.16)

*3navenus cmamucmuyecku 3Ha4uMbl NO cpasHenuro ¢ konmponem npu P< 0.05

Ha skcnepuMeHTanbHON MOJAENN «IPUMOIHATHIA KPecTOOOpa3HbIl TaOUPHUHT» BBEICHUE
coequHeHUs Nel u Ne2 (tabnuia 3) B 1o3ax 50 Mr/kr, 25 MI/Kr yMEHbIIAET BpeMs HaXOXKICHUS

JKMBOTHBIX B TCMHBIX pyKaBaX W IMPHUBOJUT K YBCIIMYCHUIO BPEMCHU HAXOXIACHUA B OTKPBITBIX
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pykaBax. DToT 3(pdekT ocoOeHHO BhIpakeH y coeauHeHuss Ne2 B mo3e SOmr/kr. KoHTposbHbBIE
MBIIIA HAaXOJATCS MPEUMYIIECTBEHHO B 3aKPBITHIX pyKaBax, YTO O3HAYAET, YTO Y HUX HaOIIo0-
JaeTCsl 4yBCTBO cTpaxa. Koin4yecTBO 3aX010B B 3aKpBIThIE PyKaBa TaKKE CYIIECTBEHHO MEHSIET-
Csl TIOCJIe BBEJCHHUS UCCIENyeMbIX coenuHeHuil. HTepecHass kapTuHa HaONIOAaeTcss B cliydae
BpEeMEHH HaxOXIcHUs neHtpa y mbimeit (Cm.: Tabauya 3). DTOT moOKa3aTelb yBEIUUHBACTCS
MocJie BBEICHUS BCEX MPENapaToB HE3aBUCHUMO OT HCIOJIb3yeMoil 103bl. CpaBHUBAaEeMBbIH IMpemna-
paT IUTUS XJIOpUI HE 00s1ajaeT 3TUMHU cBOMCTBaHU. [lomyueHHble 1aHHbIE O3BOJISIOT TyMaTh O
MIPOTUBOCTPAXOBBIX (AHKCHOMUTHUIECKHX ) 3P(PEKTax Y U3YUCHHBIX COSTUHEHUH.

B ycrnoBusax npunyautensHoOro miaBanus (Tabnuna 4) *MMOOUIU3aKs KOHTPOIbHBIX KU~
BOTHBIX KaK BBIXOJ] U3 «OE€3BICXOTHOCTH JOCTUTACTCS TOBOJIBHO TO3AHO — depe3 147,5 cexyH.
Beenenne coeqmnenuii Nel u Ne2 B no3e 50 MI/Kr mMpUBOJUT yBETUYEHUIO BPEMEHH MEPBOIi
MMMOOUIU3AIINKY, U TIepBas UMMOOWIN3AIUsl Y MBIIIEH mpoucxoaut depe3 250 u 245 cexyHn,
coOTBeTCTBeHHO. OJHAKO, CyMMAapHasi BpeMsi MMMOOWIN3AlMU U CYMMapHasi BpeMsi aKTHB-
HOI0 IUIABAHHUA He MEHSIIOTCS B CPaBHEHMH ¢ KOHTpojeM. [loa BIusHUEM XJIOpHIA JIUTUS B
no3e 50 mr/kr u ocobeHHo B A03e 100 MI/KI MpOMCXOAST U3MEHEHUS MOBEIACHHS JKUBOTHBIX,
HACTYIIJICHUE TIepBOM MMMOOUIM3auu cHrbkaeTcst 10 113 cek. u 88 cek., COOTBETCTBEHHO, CyM-
MapHasi BpeMsi HMMOOWIN3AlUU YBEeJINYHBAETCS, a CyMMapHasi BpeMsi aKkTUBHOI'O MJiaBa-
HHS yMeHbIIaeTcst. DakTHyUecky, y U3y4eHHBIX THAAHTOMHOB AMHUHOKHCIIOT BBISBIIEHO HEKOTO-

pO€ aHTUIETIPECCAHTHOE ACHCTBUE, B OTINYHUE OT JIUTHS XJIOPHUIA.

Taéauna 3
Buausinue coegqunenuii Nel u Ne2 u inus xJjopuaa
Ha mojaenau ITKJI (5 muH ucciaeroBanmii)
Bpemsi Haxoxk- Yucmao
IIpenapar, | Bpems Haxo:xae-
JAeHHuS B OTKPbI- | Bpemsi Haxo:K/1eHUs1 | BXOJ0B B
Ho3a HHS B 3aKPBITHIX
THIX PyKaBax B LIEHTpe /cek/ 3aKpbIThIE
MI/KT pyKaBax /cek/ /
cex/ pPykaBa
KonTtpoas 259.6 £9.8 — 8.6+ 1.7 52+1.0
50 234.0 £23.0 50.2 +£18.3* 33.0 £ 8.5* 3.4+04*
Nel
25
121.0 £28.2%* 35.0£5.3* 19.0+6.1% 1.6 £0.3*
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190.0 + 24.9 * 80.0 + 13.6* 74.6 + 8.4% 3.0+ 1.1%
50
Ne2
25
140.0 + 18.3 * 62.2 + 12.4% 30.0 + 6.3* 2.2+ 0.6
JuTus 2434+ 11.4 - 56.6+9.3 8.6+2.1
XJIOPH/

*3navenus cmamucmuyeckuy 3Ha4UMbl NO cpasHeruto ¢ koumponem npu P< 0.05

Taoauua 4

Bausinue coequnennii Nel u Ne2 Ha Moae M «IPUHYAUTETbHOE TJIABAHNE»
(6 MuH uccjie10BaHMii)

JlatenTHbBI epuos I CymmapHas Bpe-
IIpenapar, no3a CymmapHasi Bpemst
HMMOOMIM3AMH M$ aKTHBHOTI'O
MI/KT HMMOOHIN3AIUN(CEK)

(cek) nJiaBaHusi(CceK)
KonTpoJn 1475+ 14.6 428+ 54 317,2+28.6
Nel (50mr/kr) 250.0 £23.2%* 39.0+6.9 321.0+19.3
Ne2 (50mr/kr) 245.0 £24.1* 350+ 4.8 325.0+20.2
50 X.topu JuTHS 113.0+10.2* 214.0 +13.8* 146.0 + 8.2*
100 88.0 + 6.9* 166,8 + 14.5* 193,2 + 18.1%

*3navenus cmamucmuyeckuy 3Ha4UMbl NO cpasHenuro ¢ koumponem npu P< 0.05

HccnenoBanus aktuBHOCTH coequneHnii Ha MAO moka3saiy, 4To B yCJlIoBHsX iN Vitro BbI-
neyKkazanHoe coequHeHrne Ne2 B KOHIIEHTpauu | MKMOJ/MIT U 5 MKMOJIB/MIT Tipy 30 MUHYTHOM
NPEeNHKYOaIluK yrHEeTaeT Je3aMIHUPOBAaHIE CEPOTOHNHA COOTBETCTBEHHO Ha 59% (1 MKMOI/MIT)
u 75% (5 mxmonw/mi) (Cm.: Tabnuya 5). nnantun (Nel), HaoOopoT, aktuBupyeT hepmeHT MAO
B 00oux ciyyasx (+18%, +20%).

[Ipu 60 MuUHYTHUH TpeHHKYOAIuu coequHeHne Ne2 yrHeTaeT JIe3aMHHHPOBAHHE CEPOTO-
HUHA B KOHIIEHTpauuu 1 u 5 MkMos/Mi cootBeTcTBEHHO 35% (1 mMxmoms/min) u 0% (5 MKMOITB/MiT).
Junantun (Nel) B KOHIEHTpAaUH 5 MKMOJIB/MII ipH 60 MHUHYTHOW PEHHKYOAIK YTHETAIOT JIe-
3aMMHHUPOBAaHKE CEPOTOHNHA 88%, YTO OUTH COOTBETCTBYET KOHTPOJIt0. DAaKTUUECKH, YBEINYE-

HUE J103bI 10 5 MKMOJIb/MJI IPUBOJUT K YCTPAHEHUIO aKTUBHPYIOIIETO 3 dexTa.
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Coenunenus ¢ cyoctpatroM (NA) B koHneHtpanuu 1 Mkmons/mi mipu 30 u 60 MUHYTHOM

MPEeNHKYOaIuy JIEHCTBYIOT TaK e, KaK CEpOTOHHH, a B KOHIICHTPALUU 5 MKMOJB/MII 60 MUH.

NpEenHKYOauy IeHCTBYIOT MOYTH KaK MHAONAaH (KOHTpoib). M3BecTHO, uTo uHaonaH [17] obna-

AacT CUJIbHBIM anTuMAQO JIEHCTBUEM U AOCTOBCPHO I/IHFI/I6I/IpyeT AC3aMHUHHUPCOBAHNUEC CCPOTOHU-

Ha, 4TO IO3BOJIMJIO HaM HCIIOJB30BaTh OTOT Ipfrapar Ajid CpaBHCHHA C UCCICAYCMBIMU COCOU -

HECHUAMMU.

Taoauna 5

Bansinne nccie0BAaHHBIX COCINHEHUH Ha Ie3AMHHUPOBaHHUE
CEPOTOHMHA U HOPaJApeHaIUHA ObIubero Mo3ra 30m u 60m.
KounTtpous ceporonuna -ungonan (86%), konrposs NA —umnpasug (72%)*

>-OT >-0T NA 1 memoab/Ma1 | NA SMKMOJIb/MJI
CoennHenus 1 MKMOJIB/MJI 5 MKMOJIb/MJI
30 60 30 60 30 60 30 60
TunasTons o- 59412 35 | 75+1.8 0 62+2.4 | 65+2.8 | 43+15 | 67+2.4
amannHa /Ne2/
Hunantun /Nel/ +18 5242.2 +20 88+£2.6 | +18 +22 31£1.0 | 45+1.8

*3a 100% npunama uHmeHCUHOCMb 0e3AMUHUPOBAHUS 8 KOHMPOJILHBIX NPOOAX.

Brnusinue coenuHenuit B Oblubeil me4eHu B KOHIEHTpauu 1 u 5 MkMounb/mi, pu 30 Mu-

HYTHON IpeuHKyOaIuu, mokasajio, 4YTo OHU OKa3bIBaloT ymepeHHoe aHTUMAOQO neiictue. [lpu

uccienoBanuu HopaapeHanuHa (NA), B koHmeHTpamuu | u 5 Mkmoas/Mi B 30 u 60 MUHYTHOM

I/IHKy'6aI_II/II/I HUCCIICAOBAHHLIC COCANHCHUSA TAKKE OKA3bIBAIOT YMCPCHHOC JIeHCTBHE.

Bo Bcex mpoOax ObUIO MCCIIEOBAHO TAKXKE JIMTUS XJIOPUJ, KOTOpbI Ha 41% yrueran

AC3aMUHHUPOBAHUC CEPOTOHMHA U B MO3I'C, U B IICUCHU.

Taoauna 6

Bausinue ucce0BAHHBIX COeTHUHEHUIT HA Ae3aMUHHUPOBAHHEC CECPOTOHUHA

Obrubeil nevyeHu 30 MuH U 60 MUH (KOHTPOJIbL HHAOMAH) ™

5-0OT 5-OT NA NA
CoeTuHeHHs 1 MKMoJB/MJ 5 MKMoJIB/MJI 1 MKMOJB/MJI | 5 MKMOJIB/MJI
300 | 60 30 60 30 60 30 60
F“HaHT‘}‘;EZO/"a“aH“H 35 38 | 52422 | 54422 | 15 15 | 43+1,7 | 22
Hunantun /Nel/ 15 22 64+2,6 | 62+2,2 18 23 31 32

*3a 100% npunama uHmMeHCUBHOCMb 0e3AMUHUPOBAHUS 8 KOHMPOJILHBIX NPOOAX.
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Takum 00pa3oM, MOTy4YeHHbIE JaHHBIE JAalOT HaM BO3MOKHOCTb 3aK/IIOUUTh, YTO THIaH-
TOWHBI AMUHOKHCIIOT Tipu 30 MUHYTHOM NMPEHHKYOAINY TPOSIBIISIIOT YMEPEHHOE IEHCTBUE, a MIPH
60 MHUHYTHOH NPEHHKYOAIlMK COCTUHEHUS MPOSBIAIOT BBIPAKCHHYIO aKTHBHOCTb, KaK IPH HC-
CJIIEIOBAHUM B MO3r€, TaK U B IIEYEHHU, U MOTYT PACCMaTpPUBATCA KaK IOTCHIMAJIBHBIE aHTUJE-

IMPECCaHThI AJId HpO(bI/IJ'IaKTI/IKI/I H JICUYCHUA JCTIPECCUBHBIX 3a00J€BaHUM.

Hccnedosanue svinonneno npu gunancosoti noodepicke Komumema no nayxe PA 6 pam-
Kax nayunoeo npoexma Ne 21T-3C101.
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AHHoTanusA. M3ydeHsl MOPHOIOTrHIECKHE U TUCTOXUMHUYECKHE CBOMCTBA HOBBIX CHHTE3UPOBAaH-
HBIX BEIECTB — U3BECTHOTO MPOTHUBOAMHIICIITUIECKOTO TIpernapaTa AUIaHTHHA U TUIAaHTOWHA [3-
(dheHu-a-anannHa. [ MCTOMAaTONOTHYECKHEe UCCSAOBAHMS MOKA3bIBAIOT, UYTO coenrHeHus Ne 1 u
Ne 2, 0c0OOEHHO B COYETAaHUH C KOPA30JIOM, BHI3BIBAIOT BUAMMBIC T€MOIUHAMUYECKIE N3MEHEHUS
B FOJIOBHOM MO3re. B ycloBHsAX BO3IEHUCTBHSI 3TUX COSIMHEHHI KaK B THMIOKaMIIE, TaK U B HTO-
PUHAJIBHON KOpE MaTOJOTUYECKHEe M3MEHEHUSI B TOJIOBHOM MO3T€ HOCST YMEPEHHBIN XapakTep
MOJ NEUCTBUEM coeqrHeHnst Ne 2,
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Abstract. The morphological and histochemical properties of the new synthesized substances,
the well-known antiepileptic drug dilantin and -phenyl-a-alanine hydantoin, were studied. His-
topathological studies show that Compounds Nel and Ne2, especially when combined with Cora-
zole, cause visible hemodynamic changes in the brain. Under the influence of these compounds,
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both in the hippocampus and in the entorhinal cortex, the observed pathological changes in the
brain are of a moderate nature under the action of compound No2.

Keywords: hippocampus, entorhinal cortex, histopathological examination, amino acid hydan-
toins.
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Uudthnthwghp: Nuunidbwuhpyby ko inp uhiiphqus ynipbph hupnih hwuljwbyhby-
wnhl pinuuhong nphjwtnhth b B-pEuhj-a-wymtht hhnwwnnhtth Unpbninghwjut b
hhuinnnphthwljwt hwwnlnipnitubpp: Zhunnwywpninghwljuit htwnwgnunipmniutbpp
gnyg kt vnwjhu, np phy 1 b phy 2 dhwgnipiniuubpp, hwnluybu, tpp hwdwljgws tu
Unpwqnih hbkwn, wpwowgunid ku mbuwubjh htunphttwdhl thnihnpunipyniutbp nink-
nnud: Uju dhwgnipiniuibiph wqnbgnipjui mwl U hhuynludwynud, b Hannphlug Yk
nunud, phy 2 dhwgnipjut wqpbgnipjudp qiunintnnud tjuwwnynn whnwpwbwlut
thnthnpunipjniiibpp Ypnud Bu swthwynp punype:

Zpdvwpunkp’ Apynhunly, Funnppbuy [Epb, hpunnuwpnnghwlwi hEnwgnuin:-
pinil, wlhbwppniibph hhnwinnnhababp:

BBenenue

Cyznoporu BbI3BIBAIOT HECKOJIBKO MOP(HOIOTMYECKUX U3MEHEHHI B CTPYKType Mo3ra. OTH
W3MEHEHUS B OCHOBHOM JIOKaNMM3YIOTCs B oOsactu CAl rummokammna ¥ B SHTOPUHAIBHOM KOpe
[1]. PeuunuBupyromye Cy10pord 4acTO BCTPEUAIOTCS y MAIMEHTOB C Smuiiericueid. BapuaHTs
JICYCHUS STOTO 3a00JICBaHUS OUYEHb OTPAaHUUYEHBI, U OOJIBIITMHCTBO U3 HUX HAIEJICHO Ha o0yerde-
HUE €ro CUMNTOMOB. BO MHOTHX ciyyasx Il TEpamuu 3MUIETICUN UCIIONb3YIOT IPOTUBOCY10-
poxkHble ITpenaparsl. OJHAKO, OIHA TPETh NALMEHTOB C 3TUM COCTOSIHUEM PE3UCTEHTHA K IPO-
TUBOCYZOPOKHBIM TperapaTaM ¥ B OCHOBHOM 3TH IIpernapathl 00J1aal0T BIPAXKEHHBIMH 110009 -
HBIMH CBOWCTBaMU [2]. B cBsi3u ¢ 3TUM, BBISIBICHHE HOBBIX 3(PPEKTUBHBIX MTPOTUBOIIIICIITHYC-
CKHMX BEILIECTB, KOTOPbIE MOTYT MPEAOTBPATUTH SMHUICITOIC€HE3 WA MPEJOTBPATUTH CYJIOPOTH,
MO-TIPEKHEMY OCTAETCS CIIOKHOM 3a7adei B (papMarieBTHIECKON XUMHUH U METUIIMHBI [3].

B nanHO# paboTe mpeacTaBiIeHO HEHPOMPOTEKTOPHAS aKTUBHOCTh MPOW3BOIHBIX THIAH-
TOMHOB — 5,5-mudenmn nmugazommaui-2,4-nuon (dunantuna, Nel) u (D,L)-5-bensunmmuvunazo-
muanH-2,4-nuoH (runantoud (D,L)-B-dbennn-a-ananuna, Ne2) B kauecTBe MOTEHIIMAIBHBIX MPO-
TUBOCYJIOPOKHBIX NpenapatoB. B mpeapiaymiemM cooOmieHnn ObUTH MpeACcTaBIeHbl HEUpOTpOII-
HbI€ CBOWCTBA 3TUX BEIIECTB. BbUIM BBIABIECHBI MPOTUBOCYIOPOKHBIE, AHKCUOJUTUYECKHE, a

TAKKC aHTUACTIPCCCAHTHBIC CBOMCTBaA MMpEACTaBICHHBIX COGZ[HHCHHfl.

MarepuaJjbl 1 METOBI

C nenpro u3ydyeHuss HEHPOIIPOTEKTOPHBIX CBOMCTB XUMUYECKUX coenrHeHud Ne 1 u Ne 2
OBLITM TIPOBEICHBI ONBITHI HA OENBIX ayTOpeIHBIX MbIax Maccoi 18—24 r. Bce coequHeHust BBO-
JIAJTA YKUBOTHBIM BHYTPUOPIOIIMHHO B 03¢ 50 Mr/KT B TeueHnue 2 aueit noapsa. st moxenupo-
BaHMsS CYZOPOT B KOHTPOJILHOU TPYyIIIE, a TAKKE ONBITHBIM rpynnaMm | u 3 BBOIWIH Ty Ke 103y
KOpa3oJja, MOJKOKHO Yepe3 yac MOoCJie BBEJICHUS COCIMHEHUM.

[TomONBITHRIX )KUBOTHBIX Pa3IeIUINA Ha CIEAYIOIINE TPYIIIbL:

a. nTakTHas rpynmna — HOpMaJibHbIE )KUBOTHbBIE

b. KoHTpospHast rpyrmia — rpyrna >KUBOTHBIX ¢ KOPa30JI-UHAYIIUPOBAHHBIMU CyIOPOTaMH.
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C. OnbITHasA rpynmna | — rpynma >KHBOTHBIX C KOpa3OJI-MHAYLUPOBAHHBIMHU CyIOPOTaMH,
nosty4aBmux npemnapat Ne 1.
d. OmbiTHas rpymna 2 — rpyra >XMBOTHBIX, KOTOPHIM BBOAMIM npernapat Ne 1.
€. OnbITHas rpynna 3 — rpynmna >KHBOTHBIX C KOpPa3oJI-MHAYLUPOBAHHBIMHU CyIOPOTaMH,
KOTOPBIM BBOJIWJIA COETMHEHUE Ne 2.

f. OmbITHAs rpymma 4 — rpyrna >KHBOTHBIX, KOTOPBIM BBOJUIIH mpemnapaT Ne 2.

B KoHIIe ’KcIiepuMeHTa MO3T, U3BJICUYCHHBIA y )KHUBOTHBIX, pukcupoBanu B 10% 3abyde-
peHHOM (hopManMHe. /Ui THUCTOMATOJIOIMYECKOr0 HCcieloBaHus Mo3roBoit Tkanu. [Tocie coot-
BETCTBYIOLIEH 00paboTkH 00pa31oB, NOTy4YeHHbIE Tapa)uHOBbIE MUKPOTOMHBIE CPE3bl TOJIIH-
HOM 3-5 MKM OKpalIMBaJId TUCTOXUMUYECKHUM MeToaoM Huccns [4]. Mopdonoruueckoe uccie-

JI0OBaHHME IPOBOJIMJIM HA TMINIOKAaMIAIbHON U 3HTOPUHAIBHON KOpE rOJIOBHOTO Mo3ra (IIpH yBe-

mruennu x100, x400).

Pe3yabTarsl Hccie10BaHUM

Mopdomoruueckue MCCIeIOBaHMs TMOKa3bIBaIOT, YTO HelpoHsl B oOmactax CAl u CA3
TUIITIOKAMITa MHTAKTHBIX XKUBOTHBIX UMEIOT YETKOE PACIOJIOKEHUE C YETKUMHU KOHTYpPaMH, IIH-
TOIUTa3Ma C HOpPMaJbHBIM pacrpejaeiieHreM BemlectBa Huccns. Sapa cBeTiible, UMEIOT Y€TKOE
oyepTaHHe, C OJHOM WK ABYMS sapbiikamu B rieHTpe (CM.: Puc. 1, 2, a).

B I cioe sHTOpHHANBHON KOPBHI MHTAKTHOTO KUBOTHOI'O KJIETKA HEMHOTOYHMCIIEHHBI. Clion
IT GoraT ocTpoBKaMu KPYyTJIbIX HEUPOHOB, KOTOPHIE UMEIOT YETKO OYEPUCHHBIC SIPBIIIKH U JI0-
BOJIBHO runepxpomusl. Cioil Il copepxur nupamuaaibHble HEMPOHBI CPEIHETO pa3Mepa, KOTo-
pble UMEIOT XOPOILO BBIPAXXEHHBIE siApa ¢ sApbimKaMud. OcTalibHble 3 CIOSI KOPbI COAEpKAT
KpYMHbIE MUPaMHUIHbIE HEHPOHBI Pa3IMYHBIX pa3mMepoB U ¢popM. HopmanbHOoe KOTUYECTBO Kile-

TOK MHKPOTJIMH ¥ MaKpPOTJINU MPUCYTCTBYIOT BO BCEX CII0siX KOpbI (CM.: Puc. 3, 4, a).

Pucynok 1. Muxpockonuueckoe uzoopasicenue cunnokamna Mol

a) unmakm, b) xopaszon, c) epynna 1 — kopazon + coedunenue N 1; d) epynna 2 — coeou-
nenue N 1; €) epynna 3 — kopaszon + coedunenue Ne 2; f) epynna 4 — coedunenue Ne 2;
Oxpacka no Huccnio, ysenuuenue % 100.

85



BECTHUK MEJJUIITMHCKOI'O KOJUIE/IDKA UMEHU MEI'PABSIHA, Ne 13, 2022

Pucynok 2. Muxpockonus eunnokamna motuu CAI:

a) unmakm, b) xopaszon, c) epynna 1 — kopazon + coedunenue N 1; d) epynna 2 — coeou-
Henue N 1; €) epynna 3 — kopazon + coedunenue Ne 2; f) epynna 4 — coeounenue Ne 2;
Oxpacka no Huccnio, ysenuuenue x400

I'ucTomaronornyeckue Uccae0BaHUS MOKA3bIBAIOT, YTO B TOJIOBHOM MO3r€, Y KUBOTHBIX,
MOJTy4aBIIUX KOPa30Jl, HAOMI0JaeTCsl TUIIEpEeMUs apTepuii, YTO OCOOCHHO BBIPAKEHO B COCYIax
BOKpYT rumnmnokamima. Helipons! runmnokamna Ha (oHe TurnepeMu B OCHOBHOM I0JIBEPTaliuCh TH-
nepxpomazuu (Cm.: Puc. 1b). B pernone CAl rummokamia HaOJIHOIACTCS HEKPO3 HEHPOHOB,
MPOLIECChl XPOMATOIM3a M MUKHO3a. KomnyecTBO mupamMugHBIX HEUPOHOB 3aMETHO CHUIKEHA.
Otmeuaercs runeptpodus u aktuBaiys actpouutos (Cum.: Puc. 2b).

HccnenoBanusi KOPKOBBIX M MOJKOPKOBBIX OTAEJIOB F'OJIOBHOI'O MO3ra MOKA3bIBAIOT HaIU-
Yre 04aroB KPOBOM3IHUSHHMA, 0COOeHHO B 0oOjactu cyoukymyma (Cwm.: Puc. 3b). B pesynbrate
HelpoHnsl [I ¢104 3HTOpUHAIBHON KOPBI THIIEPXPOMHBL, B OCHOBHOM CMOPIIEHBI U HEKPOTU3UPO-
BaHbl. KonnuecTBO HEHPOHOB B 3TOM CJI0€ 3aMeTHO yMeHbluiaock. Heiponsr III crnost otHOCH-

TenbHo coxpanensl (Cm.: Puc. 4b).

Pucynok 3. Muxpockonuyeckas KapmuHa SHMOPUHATLHOU KOPbl MbLULU.

a) unmakm, b) xopaszon, c) epynna 1 — kopazon + coedunenue Ne 1; d) epynna 2 — coeou-
nenue Ne 1; e) epynna 3 — kopazon + coeounenue Ne 2; f) epynna 4 — coeounenue Ne 2;
Oxpacka no Huccnio, ysenuuenue %100

B onbiTHO# rpynme 1, rae kuBoTHBIM BBowIN coenuHeHne Ne 1 Bmecte ¢ Kopasomowm,

Ha6J'IIO,Z[aIOTC$I SABJICHUA BasoaujiaTalliyi U TMIICPEMHUH B THIIIIOKAMIIC I'OJIOBHOI'O MO3ra, 4To OBbI-
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JI0 BBIPAXKEHO OCOOCHHO B TMPABOM MOJIyIIApuH, B pe3yibTaTe yero B oomactax CAl u CA3 ObI-
T BBIPAXCHHBIC SIBICHUS TTMKHO3a HeUpoHOB (CMm.: Puc. I ¢). Hekotopsle mupamMuaHble HEHpPO-
Hbl B o0nacT CAl ObUIM THIIEPXPOMHBIMH, TOT/Ia KaK OCTaJbHbIC HEHPOHBI MOABEPIIUCH XPO-
maronu3y. IMeetcs uHTeHCHBHBIH o3 (Cm.: Puc. 2 ¢).

VY )KHBOTHBIX 3TOM I'pyMNIbl OYarud KPOBOM3IMUAHUN OOHApyKUBAOTCS U B CyOuKyinyme. B
SHTOPUHAJIBHOM KOpe MMEIOTCS MpU3HAKU Helpoau3a, ocodeHHo Bo I kopkoBom cioe. Habmro-
JAKOTCS SIBJICHUSI MUKPOTJINO3a U akTHBalws actpoutos (Cm.: Puc. 3, 4 ¢).

HccnenoBanus Mokas3bIBaoT, YTO BO 2-i ONBITHOW TpyIIE, IA€ KUBOTHBIM BBOAWIIN TOJIb-
Ko coenrHeHre Ne 1, B MpUJIeKAIIMX ydacTKaxX I'MIINOKaMIa HaOIr01aluch o4aru KpOBOU3IIHS-
HUS U TUIIEPEMUHU cOCYI0B. B pe3ynbraTe KpoBousnusHuil HeilpoHs! B yyactkax CAl u ocobeH-
HO CA3 nojBepriuch MUKHO3Y, XpoMaToiu3y u Hekpo3y (Cm.: Puc. 1d). Y 3To¥# rpymiisl )UBOT-
HbIX HaOmonaetcs arpodus odnactu CAl. IIpUCyTCTBYIOT aKTHBHPOBAaHHBIE acTPOUUTHI (CM.:
Puc. 2d).

B sHTOpMHANBHON KOpE *KMBOTHBIX YKa3aHHOM I'pYMIbl HAOIIOAAETCs IBHOE YMEHBILICHHUE
yucina HerpoHOB Il cios. B cnosix 11 m Il BBIABIAIOTCS BBIpaKEHHAS! TUNEPIUIA3Us TJIMAIBHBIX

KJICTOK. 371eCh IpeodaiaroT siiieHus: Mukporimosa (Cwm.: Puc. 3, 4d).

Pucynok 4. Muxkpockonuyeckoe uzoopasxjcerue 3HMOPUHALLHOU KOPbl MbIUIU:

a) unmaxm, b) xopazon, c) epynna 1 — kopazon + coeounenue Ne 1; d) epynna 2 — coedu-
nenue Ne 1; e) epynna 3 — kopazon + coeounenue N 2; f) epynna 4 — coedunenue Ne 2,
Oxkpacka no Huccnro, ysenuuenue %400

['ucTomaronoruyeckue HMCCIEOBAHUS TOKA3bIBAIOT, YTO Yy JKUBOTHBIX, MOJTYYaBIIUX CO-
equHeHrne Ne 2 B COYETaHHM C KOPA30JOM, OTMEUAIOTCS YYaCTKU KPOBOMBIUSHHUM B TKaHHU TO-
JIOBHOT'O MO3ra, 0COOEHHO B COCYJMCTOM CIUIETEHUH U TUIIIIOKaMmIie. B pe3ynbpTare remonHamMu-
yeckux HapymeHuid HepoHsl B obsactu CAl u CA3 moaBepraiuch MUKHO3Y, XPOMATOJIHU3y U
Hekpo3y (Cwm.: Puc. 1e). Hetiponsl B o0acte CAl B 3HaYMTEIBHOM CTEIIEHH XPOMATOIM3HPOBA-

Hbl. IMetoTcst npusHaku actporymosa (Cum.: Puc. 2e).
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B cyOukymyme 3THUX JKMBOTHBIX TaK)K€ MMEIOTCS YYaCTKHU JUQPQPY3HBIX KPOBOUIIUSHUIN
(Cm.: Puc. 3e). B sHTOpHHAIBHON KOpe HAOJIOMAETCS SIBHOE YMEHBIICHHE YWCIIa HEHPOHOB,
MOYTH TOJIHOCTBIO pa3pymieHsl Heiponsl 11 cios. HaGmiomaeTrcss BBIpaXEHHBI MHUKPOTIIHO3
(Cm.: Puc. 4e).

B skcnepumenTanbHO# rpynne 4, B KOTOPOM >KMBOTHBIE IIOJy4Yalad TOJIBKO COEIMHEHHE
Ne 2, reMoMHaMUYeCKHE HApyIIEHHUS ObLIH OTHOCHTEIHHO YMEPEHHBIMH, U TOJIBKO Y HEKOTO-
PBIX XKUBOTHBIX OKOJIO SHTOPUHAJIBLHOW KOPHI HAOIIOAAINCH HEOOIBIINE OYard KPOBOU3IUSHUI.
B runmoxamne Heiiponsl CA1l u CA3 B ocHoBHOM coxpaneHbl (Cm.: Puc. 1f), Tonpko B 1eH-
TpasibHOM yacTu obnactu CAl oTMeuaroTcst siBIEHUsS rubenyu HEHpOHOB U runepxpomuu. Mme-
IOTCSI TPU3HAKY C1a00BbIpaXkeHHOTo riro3a (Cwm.: Puc. 2f).

HccnenoBanus SHTOPUHAIBHOM KOPBI B 3TOH IpyIIie NOKa3bIBalOT, YTO KOpa UMEET MOYTH
HOpMaJIbHOE CTpPOEHHE, HAOII0NaeTCs JIMIIb YMEHbIIEHHE Yncia HelpoHoB Il crmos. Mmerorcs

SIBJICHUS] yMEpeHHOW akTuBau Mukporinu (Cm.: Puc. 3, 4f).

BriBox

Takum 00pa3oM, THCTOMATOJIOTMYECKHE UCCIIEIOBAHMSI TIOKA3bIBAIOT, YTO coeqnHenHns Ne 1
1 Ne 2, 0cOOCHHO B COYETAHUU C KOPA30JIOM, BHI3BIBAIOT BUIUMBIC T€MOAMHAMHUECKUE U3MEHE-
HUS B TOJJOBHOM MO3T€, IPUBOAS K KPOBOMBIUSHUSM U TeMOpparudeckuM MHGapKTaMm pazind-
HOM JIOKaInM3aIuu. B yCIoBUSX BO3ICUCTBHS ITUX COSAUHEHUI KaK B THIIIIOKAMIIE, TaK U B DHTO-
pUHATBHON KOpe HAONIOAAIOTCS SIBICHUS HWIIEMHUYECKOTO0 HEKpOo3a HEWMPOHOB M PEAKTHBHOTO
rmo3a. CieyeT OTMETUTh, YTO Ha0Jt01aeMble TaTOJIOTMUYECKIE U3MEHEHHUS B TOJIOBHOM MO3T€
HOCSIT YMEPEHHBIN XapakTep MoJ AUCTBUEM COeTMHEHUS Ne 2.

Hccnedosanue svinonmneno npu gunancosoii noodepicke Komumema no nayxe PA 6 pam-
Kax Hayynoeo npoexma Ne 21T-3C101.
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Abstract. Pharmacognostic study of raw material Echinacea Purpurea grown in Aparan was per-
formed. The raw material of Echinacea has been primarily standardized and anatomical-
distinctive features have been confirmed. The ecological safety of the Echinacea raw material
has been assessed. The presence of arabinogalactan polysaccharide was not confirmed by HPLC
and the expressed compound is presumably arabinoramnogalactane.

The results of the study of biological activity showed that the Echinacea Purpurea dry alcohol
extract, at a density of 0.78%, had a stimulating effect on the tested lactic acid bacteria.
Keywords: Echinacea Purpurea (L.) Moench., ecological safety, arabinogalactin, lactic acid
probiotic bacteria.
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nnnonipjul ywhywiudwb hwdwp: Pnivuljut swgqdut yunpwunnijubpp pudulju-
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Unwybjuybtu niowqpuy kb hunttwpupwihs wnhynipjudp pniuwjut yuwn-
puuwnniitpp, hsyhu bwb Jbuwwlnh] hudbpnudibpp, npnip nipe wwhwbewply
niubkt ptwlsnipjub opowtinid:

Uju mbuwtlyniithg hkwmwppppnipinit bu ubpjuyuginid wjtyhuh pnruwnbuwl-
ubp, husyhuhp ki putppytunt swnhlubpp, phkduthhdnt Yhnlp, (nplunt swnhlutpp b
wy] pntuwhnudpbp, npnug huntbwpupwt wjnhynipmiup ykpugpynd b ynjhuwpiw-
nhnuyht punyph yniptphtt’ dwubwynpuybu wpwphtingujuljunwbbtpht [5]:

humtwhipwt wnhynipjudp odindws pnyutphg b Euhttmugbw pnunpugny nk-
uwlp (Echinacea Purpurea (L.) Moench.), npt wjuop hwdwpynid L wdktwhbEpwtupu-
jht pnruwnbuwlubphg dkyp: Ujt juytnpbt mwpwsdws £ UUL-nd b GYpnyuygh dh
owpp kphpitpomud: Uju pniuwnbuwlp’ npubu phquhnudp, uljub] kb oquuugnpsty
ptnliu 150 nuph wnwy: Zyniuhuwghtt Udbkphluynud, npp hwdwpynwd £ pnyuh huygpk-
uhpp, ogqunuugnpoéyby L glinliu hwupnipuynp muphbp wnwe [4]:

Pupnuéwnuynpubph ptnwihpp thpunnd £ janwnwpnyubph 9 nkuwl, npnp
Juynh punipjui dkp hwinhynid tu Zjniuhuwghtt Udkphljuyh b Ukpuhuyh dkpdwn-
jwbnyut hwnqusubpnid: Fpwbp 1-1,5 U pwpdpnipinit niukgnn puquudjw, §ndnup-
dwnuyhll juninwpnygubp i minquéahg gnynitng b Jun pnunpugnyytn Swnhljubpny:
Pnruwmnbuwlubpp hhdbwjutnid hwinhynid tu juduyhtt hnnbpnud, junbiwy b Yh-
uvwuwnypnun Juypbpnud [7]:

Ejuhtwugbwi wupniiwmd b Uks pubwlmpjudp hhnpndhy dhugnipiniuubp
owpwpnbp b wnjhuwpwphnubp: Ejuhttugbwihg wiewwnydt) Eb wwupq owpwpubp (w-
puphting, qujwljinng, gyyniyng, puping, dpnijunng), ojhgnawpwptbp (uwpiwupng), wn-
|howpwpltp (ghyyning, hniht, wklnhb) [3]:

Zupyh wnubkiny Jtpnhhojup, ughp gpdtg juunwpl] Zwjwunwih (Eptwght
opowliibphg Ukynid Uwupubinid wgkgdnn Huhliugbw pnunpugnijih hnwdph $up-
dwljnqgunuwnhl] yEpnisnipniup, husytu b quuwhwwnt] pniuwhnidph opwuwhpunwght
snp (nwdwdqyusph wqnptgnipiniup ypnphnnhly pujntphwutph wéh Ypus:

zEnmwgnuinipjul ynip b Ukpny

ZEnmwgnuinipjut ynip £ gk Ugupwih (40°35'46" hu. 1. 44°21'13" wy. k.) bwjuw-

(Einttughtt opowtimid wé&tgynn Ejuhttwgbw pnunpwugnyuhg (Echinacea purpurea (L.)
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Moench.) sunljuwit thninud hwjwpywsé funwp (herba) b npuithg unwgwd vy hpunw-
jhtt snp hwiniyp: Fnyuh hwjwpp, dptpnudp b snpugdwt gnpépupwugp juquuybkpy-
Jt £ U24-h GACP hwdluwyuwnwujuwt hpwhwiqubph hwdwdwg [9]: Znudpp Eupwpy-
b E onwuwndbpuyhtt snpugdwt, wwhyb] E pnpt hwptpubpnd b quwhwywidl) snp
wyuydwbbpnud: Zknmwgnunnipjut vk Jhpwunyt) Eo wypwpughnwlub, $hghluph-
dhwlju b jEhuwpwbwlwt dbpnnubp: @npdwplyty E Echinacea purpurea pnijuh |ni-
dundqudpubinh wqntgnipiniup 2 ywpnphnnhy juptwpperduyhtt dwuptubph wdh Jpw
in vitro yyuydwutbpnud, npnoyty k nuswdqusph owyynhdwy jupwtthy jpnnipjniuttpp
htnmy dhowjuypnid: Usjuwnnwiipmd oquawugnpéddty Eu QUU «uyjktuwnbtjungn-
ghu» FUY-h Juptwppujhtt payunbphwibph hbnwugnundwt ukljnnph woluwnuw-
Yhgutph Ynnuhg dwupnnt unpdw) dhpnphnunughg yEpehtt nmuubwdjulnid wugwn-
Jus b inyhwluiug]uws wypnphnnhl juptwppduyhb dwiptubpp Lacrobacillus acido-
philus-n 0w Lactobacillus delbruecki-hu, Fjuhttwugbw pnunpwgnyh jniswdqyuspp, MRS
wqupuwhtt b wpqubwluyhtt dhowjuwyptp (Himedia, India), Uhipndhjipkp 13 dd, 0,45

‘LU (Millex Syringe), uyjkljinpndnuinutnp (Berthold Technologies, Germany):

UMSNPULLLES BY HULS £uLLUruNhU

Znudph twtwui vnwinupunuynpnidi pun wtwnndhulwi wuppbpuyhs
hwwnljwihouknph

Znudph hbnnwgnundwt gnpépupugnid wtwnndhwlwb nmwppkpwlhy hhdtwlub
hwwnljwhoutiph opjijnpy quwhwnwlwip vnwbwnt tyuwwnwlny [1] ghnwplyt-
ghtp swnluwt thnynud hwjupws Ephttwgbhuwh hnudphg wuwnpuungws dutipu-

wyuwwnpwunnilubpp:

LY. 1. SEplip yEppl dwlbpkup dwipuyunnpuunnty wpupg puqiupehe dwqhl,
ghuwnnjhwnbbp, pupjbuh whnpbbp
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Ul. 4. SEplih uinnnphln vulbpbup dwbpuyunnpuanniyy ‘wupq Upupopo [Enywé
dwghlalp, npnbp hwdwp hwimghwnid B thnpnuppnyg hwdwlupgh Epluybpni
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Ul. 5. Skplih winnphl twlhbpkup dwbpuyumpumnmly pupykdp wupnipudl
hwunwgnidibpny wbnpbbp, ynibwdl hniugwdp

LY. 6. SEplip minnphti dwlkpkup dwbpuwunnpumnnly jeojwé dhwpope uuipg
dwghlalp, thnhiugpnng hwdwlupgh winpbbp

Znudph Eynjnghuju wijunwbgnipjut guwhwwnnid

Eyninghwlub wijnwignipjub giwhundwi nkuwilyniithg htinwgnunnipjub
wju thniynud dbnbwdniju tnutp pnyuh hwipwjhtt juquh b dwtp dbwnwnubpnyg
wnkputingbhtt winununjuénipjut npnodwp:

dhpnidnipjui wpyniipubpp gnyg ndkghtt (nku' Uz. 1), np Huhugbugh fun-
nudwuh Unfupughtt quiqusnid wupnibwlpynd 10 phihwlwh wwpp' Si, Al, Mg,
Ca, Fe, Na, Mn, Ti, Cu, P, wyn pynud puwnn ghinugpuiljul wnpymphbph dwip dbwnwnbb-
ph dudwbwlulhg puuuljupgiut hwdwduyh' dhehlt wunh&mbh Jubdwl nwpphp’
Cu, pny] Yubdwl wwppkp’ Mn, Ti b pnygubpht nddup hwuwibih wwpptp' Fe:

Pnruwhnudph mbkjuingbt wnunnunjwénipiniup quwhwwnbiny® Juptkh £ thwuwnkb,
np Bmipuljuithg dptpgwsé hnudpnid vhohtt wmuwnhdwuh Juudwt swtp dknwnubphg
shuyuntiwptpytght Pb, As, Co, npp dhwipwtiw] thwuwnnid k pnyuh Eyninghwljut wi-
Juugnipjutt dwuht: Zujnuwpbpdws swup dbwnwnubph (npntg ks pwbuwlubkpp
yuydwbwynpnid ki wnunnunjuwsénipjnitp) pwbwjuljut JEpnisnipjut wpnpniupub-
np gnyg wnykght, np npuup skt gipuquugnid pnyubpnd unpduyh vwhdwbtbpnud
wnwwinwtynn pwbwlubpp [6, 8]:

Ungniuwly 1
Efupliugbuygh bnidpnid hwbipuyhl wmupplph wwpnibwmlnipiniip (Ug/Gq)
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Lwbwly
Zwipwjht tnwppbph wwpmbwynipn (d/g/4q)
Swpp
Si 200 + 11,4
Al 200 + 7,071
Mg 3792 + 14,63
Ca 9028 + 25,03
Fe 206 + 15,03
Na 92,6 + 3,572
Mn 4,7 +0,2098
Ti 19,8 + 1,855
Cu 1+0,07071
P 1,04 + 0,05

Znudph vnwinupuuynpnidp punn wpwphingqujujuwih

Qhunwgpuljutl wnppiptbpp Wwppbpupup wigpupuetnid &o Fuhluogbagh
dwpduljngununhll ntunmdtwuhpnipniutpht, nph opowbwljubpnid nphwnwplyynid ku
twlt pnruwhnudph pinupuwtwlut wnhynipnibutpp, npntp hhdtwlwiund Jpu-
qpynud & wpwphinnwdingujulunwi ynjhuwpiuphnh: Lwth np pun pupdwlnub-
wlhul hnpush [2] Fuhtwgbugh hnudpp uvinwbinupununpynud £ pun ghnpuppedh,
hhinwgnunnipjui wyu thnynud dbp hkwnwppppmpjui spewtwljukpnid hwyinti]kg w-
pwphtnqujwuljnwt wnjhuwjwphnp, npp hwynth puntbwjupwthy £ b pnugnpsw-
Juwl onijuynid opowtunynid £ npyjbu JEiuwwlnhy hwdbnud:

Unyt htnwgnunmpnititbpnid npyjbu uvnwinupun swnwgtg 99.9% dwppnipjui
(Sigma aldrich) pljkpnipjul wpwphinguuljnwih vnwinupnp (nku’ L. 7):

Date analysis: 01.04.22
Sample name: S7D Arabinogalactan 1 mg/ml
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Name Retention Time Area % Area Height

1 3.705 390612 100.00 33199

Ug. 7. Upwphunqujuljinut utnwinwpun ppndwinwghpp

Date analysis: 01.04.22

Sample name: Echinacea 20 mg/ 10 ml

Name | Retention Time Area % Area Height

1 3.618 1896878 100.00 137394

Ul. 8. Ejuhtiwmgbiuyh hwtinijh ppndwnwghpp

Cuwn ppndwinwugph Yhpnidnipyul wpnynibpibph wpnwsyws vhwgnipyniip, nph
wwhdwb dudwuwlp juqutg Rt = 3.618, gpuljutnipyut wjujutph hkn hwdwnpdub
wpyniipmd. Eipunpbg, np wpuphinpudinguuljnub ynhuwpuphnh b, nph b
htwnwqu jpwugnighs Jepnidnipjniiubph wpyniupnid jnipy btwppwngpyuutp upnn k
uwnbindt) wyu pnruwhnudph vnwinuwpunuwynpdwt hwdwp:

Znudph JEuwmpwbuljuh wijnhympjut nunidtwuppnudp

Muunidbwuhpyl) £ Euhttwgbw pnunpugnythg vnwugduwsé nisudqusph wqnk-

gnipjniup juptwppyuyhtt ypnphnnhly dwipktubph wdh Jpu: Ljwp 9-nud ubplujug-
Jws L Ejuhttwghw pnunpugnyth niswdquéph wwppbp funnipinitibph wqnbgni-
pjwl ophttwswthnipiniubpn L. defbrueckii msh Ypu:
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Oupnnhljuljub fanmipynid, 600U

[0} 0.045 0.09 0.19 0.39 078 1.56 3.12 6.25 125 25

Epuwnprulyufs foinnigen: lip, %

Ul. 9. tluplnugbw pnunpuignijlih jnidundqyudph nnuppkp punniyenibiabph
wgnlgnipiul ophiiusunhnipiniallpnp L. delbrueckii widh inw
busytu tplind E ujuphg Fluhtiwgbugh (niswdquspp dhtsh 0,78% gnigupbpnid
L jupwthy wqptgnipnit L. delbrueckii ovnwudh wéh Jpu: Lodws uwnnipyniithg pupdp
pwtwljutpp wwppbp wunhdwting putnungunud Eu julunpofntphuttph wép:
Ejuhtwgbuyh tpunpuljnh wqpbgnipniup ntuniduwuhpdby b wwb L. acidophilus
snudh wéh Ypw (nku L4 10):

0.4
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o
w
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o
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]

o
[EO
o

Owynhljuljuh onnpyml, 6001l
=} =}
[ N

©
o
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0 0.045 0.09 0.19 0.39 0.78 1.56 3.125 6.25 125 25
Epuwngnulpny feinnen lip, %

Ul 10. Euplnugbw pnunpuignijlip inidwidqyudph wqnkgnipiniin
L. acidophilus punwudh widh pui:

buswhtu tpund E uwp 2-hg Echinacea purpurea ntinwpnyuh nuswdqubph wg-
nlgnipjutl ophtwywthnipniuttpp Yplhudnud b wwb L. acidophilus-h tjuundwdp, pui-
gunwyjku juunnipinitubph wqpbgnipjut dwjupnulhg:

Udipnihny unwgjus wpyyniipttpp quijhu kup wyb kqpuljugnipyub, np Fup-
twgbw pnunpugniju npnupnyuh dhish 0,78% juwninipniubpp jupwihy wqnbgnipnil
tu ponunud ipdwplfws juptuppduyht dwipkutph tqundudp: Laws sugu-
pwduhg pwpdp hnnipnittbpp wunhfwbwpup puununbgunid B thnpdwplynn
GOR-utkph wdh nkuwjupup wpwugnipnitp, npp hufutwpup wwjdwunpyus
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ntnupnyuh nswdquspnid yupnibwljyny dwbpkubph jEtuwgnpéniubnipjut ypu
pugwuwlut wqnnn npny dhwgnipjnibbph hwdbkdwwnwpwp pupdp pwtwlubph wn-

Juynipjudp:
Garuuusnhkre3Nhuuer

1. Uwywpwinud wgdkgwsé Ejuhtimmgbw pnunpwgnijth hnwdpp Bupwplyt) E btwpjubw-

jwt vnwinwpunuynpdwt pun nkplbiubph. hwunwnyl] Bt whwnndhuut -
nwpphpulhs hwnljwhoubpp pinpny hjniudwdpuyht uppbpp:

2. Uwywpwinid wdkgyus Ejuhttwgbw pnunpugnijthg dptpgwsé hnwdpp Eyninghw-
whu dwpnip kb hwynbwpbpyws swtip dbnwnubph pwbwljutpp skt gipuquigl;
pnyjuwnpbih punnipjut vwhdwbbbpp:

3. Lwbwlwh unwinupnudnpdulb spowbuljibpmd’ Euhtwghught hnudpnud sh

huynbwpbp)l] wpuwphinqupuljnub wynjhuwpuphnp, hul wpnws]ws ynipp’
Eupwnpju) wpuphtinnwdiinqujuljnnuh k:
4. Ruptwghw pnunpugniyith uyhpiught snp hwbndyp 0,78% unnipjui nhugpnid

hupwths wqptgnipnitt £ ponunud thnpdupus juptwppduyhtt dwuptubkph
ujuundudp:
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AHHOTauus. B cTatbe mpeacTaBaeHO HOBOE M MPUHLMITHAIBHO WHOE MOHUMaHUE HEHpOTreHEeTH-
YeCKUX IPOIIECCOB BO BpeMs CHA W OOAPCTBOBAHUS YEIOBEKAa. JTO MMEET HE TOJBKO OPOMHOE
3HaYEHHE ISl Pa3BUTHUsI (PyHIAMEHTAILHONW HAYKH, HO MOXET CTaTh OCHOBOM Ut pa3paboTku co-
BpeMeHHOI u Oojee 3(pdeKkTuBHON cucTeMbl 00pa3oBaHMsA U 3/paBooxpaHeHus. Bo Bpems cHa
NPE/ICTaBIICHbl HEHPOr€HETUUECKUE ACTIEKThl CHOBUJICHUH, a BO BpeMsl 0OpCTBOBAaHMS — MBbIIILIE-
HUSI U TaJUTIOLIMHALIIH.
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Abstract. The article presents a new and fundamentally different understanding of neurogenetic
processes during sleep and wakefulness of a person. This is not only of great importance for the
development of fundamental science, but can become the basis for the development of a modern
and more efficient system of education and healthcare. During sleep, the neurogenetic aspects of
dreams are presented, and during wakefulness, thinking and hallucinations are presented.

Keywords: sleep, wakefulness, dreams, thinking, hallucinations.
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Udthnthwghp: Znnuénid ubpiuyugyws E dwpnnt pih b wppunipjut dudwbwy byup-
nugkutnhl ypngbuubph tnp b ujgpniupnpttt mwppbkpynn yunkpugnidubp: Uw ny
dvhuyt UkS tpwbwlnipjnit nith hhdttwpup ghnnipjut qupqugdwt hwdwp, wy) Ju-
nnn E hhup nuntw) dudwbwljulhg b wybh wpynitwdbn jppuljut b wnnnowww-
huljut hwdwljupgbph vnbnédw hwdwn: Luh dudwbwly ikpuyugynid tu Epuqut-
ph Gywpnugkitnhl Ynnubpp, hul wppiniput dudwiwy dnwsnynipenibp b hupnt-
ghtughwubpp:

Zhdvwpuntp’ pnil, wpphnipnil, Epuqghkp, dnwsnynipnil, huynighluughwbbp:

BBenenune

C pa3BuTueM Hayku U OJarojaaps MocieJHUM JTOCTHKEHUSM B 00JacTH HEMpOHayK (HEeH-

POreHCTHKA U HeﬁpO(I)HSHOHOTHH) CTAHOBHUTCS BO3MOKHBIM IIEPECMOTPECTH MHOXKCCTBO Ba)KHEH -
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IUX OMOJIOTHYECKUX U MEIUIMHCKUX MOHATHH. B maHHOM HayuyHO# paboTe mpencTaBUM Kaye-
CTBEHHO HOBOE IMOHMMaHUE HEMPOTreHETUUECKHUX MPOLIECCOB BO BpeMs CHa U OOIPCTBOBAHUSA Y
YeJI0BeKa, KOTOPOe UMEET He TOJBKO OIPOMHOE 3HaUCHHE /I Pa3BUTHA (DyHIaMEHTAIbHON Hay-
KH, HO MOXET CTaTb OCHOBOH Al pa3pabOTKU COBpeMeHHOM u Gosee 3(h(HeKTUBHON cUCTEMbI
00pa30BaHuUs U 3PaBOOXPAHEHHUS.

Ha ocHoBe HOBOI Kjaccu(uKaliyu reHOMa, a TaKKe HAaHO-MaKeTHOW TeopuH (PyHKIIMOHU-
pOBaHUSI T€HOMAa MOXKHO JaTh NPUHIMIIAATGHO HOBOE M A(PQPEKTHUBHOE Ui PA3BUTHUS HAYKH
OIpeJieIeHue TaKUX BaXKHEHIIMX OMOJIOTMYECKHX MPOLIECCOB OpraHU3Ma YeJOBEKa, KaK CHOBHU-
JE€HUs, MBIIUIEHUE U rajunronrHanmu. OIHAKo AU Hadajla IPUBEEM KJIACCUYECKHE OIpeere-

HUA U IIPEACTABIICHUC YKAa3aHHBIX HAYYHBIX TCPMHUHOB.

CuoBuaenue

CHoBuJIeHHE — CYOBEKTUBHOE BOCIIPUATHE 00PA30B (3pUTEIBHBIX, CIIyXOBBIX, TAKTHIBHBIX,
OOOHATENBHBIX, BKYCOBBIX U JIp.), BOSHUKAIOIINX B COZHAHUM CIIAIIETO YeJI0BeKa (IPEenoI0xKu-
TEILHO, U Y HEKOTOPBIX APYrux Miekonurtaromux) [4]. [lomarator, 4To CHOBUACHUS CBSI3aHHBI C
(dazoif OBICTPOrO JABMKEHHS TJ1a3, KOTOpas BO3HUKAET MPUMEPHO Kaxnabie 1,5-2 waca cHa. Ero
MIPOIOJDKUTEIBHOCTh MOCTENEHHO yanuHsercsa. [loMumo ObICTpOro ABMKEHHEM TJia3, OHa Xa-
pakTeEpU3yeTCs CTUMYJISILMEN HEKOTOPBIX CTPYKTYpP MO3ra, YYalIEHHBIM IYJIbCOM U JBIXaHHUEM,
BPEMEHHBIM pacciiabiieHneM CKeleTHBIX MbII. CoBpeMeHHbIE UCCIe0BaHUS JOKA3bIBAIOT, YTO
CHOBM/JICHHUSI BOZHUKAIOT TaKXe BO BpeMsl a3bl MeasieHHOro cHa. OJJHaKo, 3TU CHBI KOpOY€e U HE
Takue 3MoIroHabHbIe. Oc000# pa3HOBUIHOCTHIO CHOBEJCHHUM SIBIISIIOTCS OCO3HAHHbIE CHOBUOe-

HUs, B KOTOPbIX YCJIOBCK OCO3HaéT, YTO OH CIIUT, U JaK€ MHOI'Ia MOKCT YIIPABJIATH CHOBUICHUCM.

Mpuinuienue

MpIieHrne — 3To TIo3HaBaTebHAs JACATEIHHOCTh YE€JIOBEKa, KOTOPasl SBJISIETCS OMOCPEI0-
BaHHBIM U OOOOMIEHHBIM CITOCOOOM OTpaKeHUs JEUCTBUTEIBHOCTH [3]. Pe3ynbraTom MbIIuIe-
HUS, COIJIACHO JIUTEpPATYpPHBIM AaHHBIM, SIBIISIETCS MBICIbL (MHA4Y€ TOBOPS — IMOHSTHUE, CMBICI,
uzes). MpljieHre 4acTo MPOTUBOMOCTABISIOT «HU3IINMY CIIOco0aM OCBOEHHUS MuUpa B dopMme
OIIYIICHUS WU BOCIIPHATHS, KOTOPbIE CBOWCTBEHHBI, B TOM YHCJIE, U HEKOTOPHIM BHJIaM JKUBOT-
HbIX. MHOTHE (hrstocodpl HA3bIBATU MBIIIUICHHE CBOMCTBOM MPHUCYIIIMM TOJBKO JIUIIb YEJIOBEKY.
OCOOEHHOCTBIO MBIIUICHUST SBJSETCSI CBOMCTBO IMOJIy4aTh WH(MOPMAIUIO O TaKUX OOBEKTaX,
CBOMCTBAX M OTHOIICHHSIX OKPY>KAIOLIETO MUPA, UTO HE MOXKET OBITh HEMOCPEJACTBEHHO BOCTIPH-
HATO C TIOMOIIIO OPTraHOB YYyBCTB. DTO CBOMCTBO MBINIJICHUS OCYIIECTBISETCS TMOCPEICTBOM
yMO3aKII0YeHU# (aHamorust u Aeaykius). CoraacHO OOIMIETPUHATHIM TPEICTABICHUSIM, MBIIII-

JICHUEC CBsA3aHO C q)YHKIII/IOHI/IPOBaHI/ICM Mo3ra, OJHaKO caMa CIIOCOOHOCTH MO3ra K onepupoBa-
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HUIO a0CTPaKIMsIMH BO3HUKAET B XOJC YCBOCHHUS YEIOBEKOM Pa3JIMYHBIX (POPM MPaKTHYECKOU
KHM3HU, JIOTHKH, HOPM SI3bIKa M KYJBTYPBL. DTO YKa3bIBAET HA BAXKHECUIITYIO POJIb NPUOOpemeHHO-
20 2eHoMa B TIpOIIECCEe OHTOT€HE3a M BO BpeMsi (DOpMUPOBAHUS BBICIICH HEPBHOU IESATEILHOCTH
y yenoBeka [6]. MblllUIeHHe OCYIIECTBISETCSI B MHOTOOOPa3HbIX (hOopMax MCUXUUECKON U Mpak-
TUYECKOH JIEeATEIbHOCTH, B KOTOPBIX 0000IIAETCS M COXPAHSETCS TIO3HABATEIILHBIN OIBIT JIFOICH.
BaxHO OTMETHTH, YTO MBIIUICHUE OCYIIECTBISAECTCS B 00pa3HO-3HAKOBOU (opme. DTO emie pas
MOJTBEPKIACT HALLY HAHO-MAKEMHYIO Meopuio (YHKYUOHUPOBAHUSL 2eHOMA. DTa TEOPHS SBIIS-

eTcs 6a30BOH 11 COBPEMEHHOM IeHETUKH.

TajronmHanuun

lammonunarms (Hallucinatio — 6eccmpiciieHHast 00JITOBHS, HECOBITOYHBIE MEUTHI) — 00-
pa3, KOTOPHIA BO3HUKAET B CO3HAHUHU 0€3 pa3apakuTess U3 BHE. [ ayTioNMHAIIMN MOTYT BO3HH-
KaTb, HAIPUMEP, MIPH CUIHHOU yCTAJIOCTH, YIIOTPEOICHUN AIKOTOJIBHBIX HAMMUTKOB, HEKOTOPBIX
MICUXOTPOMHBIX MPENapaToB U MPU HEKOTOPHIX HEBPOJIOTHUECKUX M MICUXUYECKHUX OONE3HSX.

[IponomxurensHble, HAa MPOTSHKEHUU HECKOJIBKHUX JIET, TaJUTIOIMHALIMM XapaKTepHBI IS
mm3oppennu. Hanmnuue mojo0HBIX TALTIONMHAIINKN CBSI3aHO ¢ HETATUBHBIM MTPOTHO30M JICUCHUS
Y BBI3BIBACT TPYJHOCTH TpU TpueMe Ha padoty. [ToaToMy mpaBMIIbHOE MIOHUMAHUE OMOJIOTHYE-
CKMX MEXaHU3MOB TaJUTIOIMHAIMN TaK Ba)KHO ISl Pa3BUTHSI CUCTEMBI 3/IpaBOOXPAHEHUS U pa3-
BUTHUSL COIIMOJOTHYECKUX IUCIUIUIMH. DTO OOCTOSATEIBCTBO IMOBBIIIACT MPUKIAAHYIO 3HAYU-
MOCTb U IEHHOCTb JaHHON Hay4HOU paOOoTHI.

CornacHO HaIIMM HCCJICIOBAHUSM W HEKOTOPBIM JIOCTHXKEHHUSM HEUpPOHAYK MOSBUIIACH
BO3MOYXHOCTH JIaTh KAY€CTBEHHO HOBBIE OTPEJIEICHUs] TEPMUHAM CHOBUOEHUE, MbluLleHue N 2a-
JoyuHayuu, KOTOpble YK€ He HOCST JUIIb OmucaTeNnbHbli Xapakrep. OHAKO A MOJHOTO IO~
HUMaHUS HEOOXOAMMO O3HAKOMMTHCA C HaHO-MAaKeTHOW TeopHueil (pyHKIMOHMpPOBAHUS reHOMa
[6] u c BupycHbIMU Teopusimu (BT). Heobxoammo 3HaTh, 4TO Takoe OUOTOTHYECKUNA HAHO-MAKET

¥ KaKOBO MPABMIIBHOE MECTO M (DYHKIIMM BUPYCOB B T€OOHMOIICHO3E.

COBPEMEHHBIE BUOJIOI'MYECKHUE TEOPUU

B pesynpraTe HayyHOrO Meraananusa, ¢ 2018 roxa, mosBUINCH HOBBIE BUPYCHBIE U T€HE-
TUYecKkue Teopuu. Eciin npaBUIbHO MOHSTH OMOJIOTUYECKUH CTaTyC BUPYCOB B MPHUPOJE, TO HA
UX MpUMEpe MOKHO 3()(HEeKTUBHO M3ydaTh PyHIAMEHTAIbHBIE OCHOBBI )KU3HU. COTJIaCHO HALINM
HAYYHBIM HU3BICKAHUSAM, BUPYCbL — MUSPUpYIOWUe Op2aHelivbl IYKapUuomuieckux Kiemox (Mo-
OUJIbHBIE T€HETHYECKUe 3J1eMeHThl). OHU (PaKTUUYECKU SBIIIFOTCS YACThIO HAC — KIETOUHBIX (opM

JKN3HU U BBIIIOJHAKT MHOXXECTBO KM3HCHHO BaKHBIX (bYHKHI/Iﬁ BPIPYCI)I HE ABJIAIOTCA CaMOCTOA-
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TEJIbHBIMU (POpMaMH JKU3HH, TaK KaK 00 3TOM CBHJIETENBbCTBYET KJaccHueckKasl KJIeTO4Has Teo-
pusi. CornacHo BT, kierounast Teopusi HAy9HO COCTOSITEINIbHA.

B 1898 roxy, mpu Bocmpou3BeeHIH ONBITOB MIBaHOBCKOTO O0TaHWK beliepuHk QakTude-
CKU BBEJI TEPMUH «BHPYC»; OH Ha3blBajJ TaKM€ MUKPOOPIaHU3MbI «(UIBTPYIOIIMMUCS BUpYycCa-
Mm». Cryerst 120 siet, onupasice Ha BBILIEU3I0KEHHOE Mbl MPEIOKUIN 3aMEHUTh TEPMUH «BH-
pyc» TEpMHHOM OHOKOMMYHHKATOpP, UYTO O€3yCIOBHO OOJIbIIE COOTBETCTBYET BBIMOJHSAEMBIM
uMH B ipupone GyHkuusM. U3 15-u BUPYCHBIX TEOPHA M 2-X TEHETHYECKUX, B ITOH CTaThe 1O-

I[p06HO OCTAaHOBUMCH JIMIIb HAa HCCKOJIBKUX HAIINX TCOPUAX.

BupycHasi reopust BocHpusTHA HHPOPMaLMU

Bupycsl pa3nuyHblx OHOJOTMYECKUX BUIOB (UEJIOBEKA, KUBOTHBIE U Jp.) UIPAIOT BEIy-
LIyI0 poJib B Ipouecce Bocupuatus uHpopmauuu. Mudopmanus, noaydeHHass OpraHu3MOM OT
opraHoB 4yBCTB (peuentopos), nepenaerca B [IHC (ueHTpasnbHyt0 HEPBHYIO CUCTEMY), TI€ MPEN-
CTaBJIEHA B BUJIE YJIEKTPUUYECKUX UMITYJIbCOB. [Iponecc anexkrpuyeckoit aktuBHocty B LIHC mpu-
BOJUT K (JOPMHUPOBAHUIO YHUKAILHON TociienoBareabHocTH HykieoTuaoB JJHK/PHK-conepxa-
X OMOKOMMYHHUKATOPOB, @ TAaK)K€ MEHSET UX KOH(QUIYpalHIO U JABUTATEIbHYIO aKTUBHOCTb.
OcoOeHHyI0 pOJIb B 3TOM IPOLIECCE UTPAIOT MUKPOTPYOOUKH KJIETOK; MUKPOTPYOOUKH SIBIISIFOTCS
TpancnopTHoil uHppacTpykrypoii g JIHK- u PHK-conepxamux 6nokommyHnukaTtopoB. Takum
o0pa3oM B HelpoHax M, cienoBatensHo, B [IHC co3narorcss Onosornueckue HaHO-MaKeThl pas-
JIUYHBIX MPEIMETOB «3aMEUYECHHBIX» PELEeNTOpaMU OpraHiu3Ma. Y 4ejoBeKa, TAKKe €CTh BO3MOX-
HOCTh K 00pa3HOMY MBIIUICHUIO; KKIOH MBICIIH MOKET COOTBETCTBOBATH OJHMH ONPEICICHHBIN
«BUPYC», @ IMOIMS YK€ SBJISIETCS 1eNION TPyNIoi OMOKOMMYHHKATOPOB. YacTo B MO3I MOKET
IPOHMKATh YK€ TaK Ha3bIBa€MbI «TOTOBBII BUPYC» WM UX TpyIIa U3 BHE (HAlIpUMEp, MBICIb
WIA SMOLMS JIPYroro 4ejaoBeKa) M TaKuM 00pa3oB OCYLIECTBIATh OMOKOMMYHHUKALUIO. DTHM
MO>KHO TIOJATBEPAMTH TOT M3BECTHBIN (DaKT, 4YTO BUPYCHI CIIOCOOHBI YIPABISATH CO3HAHUEM pa3-
JMYHBIX OMOJIOTHYECKUX BHJIOB. DTO B CBOIO OYEpEllb CO3aeT MPEANOCHUIKH It (popMupoBa-
HUS J0JITOBPEMEHHOM MAMSITH.

ITockonbky mpouecc BocHpUsaTUs UHGOpMAMKM 00BIYHO HAYMHAETCS C PELENTOPa, BasKHO
OTMETUTh, YTO (PYHKIIMOHAJIbHAS aKTUBHOCTH OTJEJIBHO B3SITOIO PELENTOpa TaK e 3aBUCUT OT

NS TEIIBHOCTH OMOKOMMYHHUKATOPOB.

Bupycnas reopusi popMUPOBAHUSA NAMATH

[Iporiecc NOCTOSAHHON IEKTPUUECKON aKTUBHOCTH B T'OJIOBHOM MO3T'Y BO BpeMs peBepoe-
panuy npuBOIUT K oOpa3zoBaHuio cTpykTypHbIx n3menenuil JJHK/PHK-cogepxkamux Bupycos

opraHusma. Bcee st HU3MCHCHUS, IMPOUCXOOAIIUC B HGprOHHBIX peaKkumiax, MOJTy4YHJIM Ha3BaHUC
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KOHCONMAIMU. Bupychl SBIAI0TCS MaTepUalbHBIMU HOCUTEIAMU MH(GOPMAIUH, TOCTYNAKOIIEH B
KPaTKOBPEMEHHYIO/IOITOBPEMEHHYIO MTaMsITh. DaKTUUECKH UMEET MecTO (POPMUPOBAHUE U JaJTh-
Heiilee XpaHeHue ONOIOrHIecuX HaHO-MaKeToB. Jlanee, MposBICHHE STHX I'€HOB BEJET K U3BJIe-
YeHHI0 MH(opMaluKu U3 namsaTH. B opraHusMe uenoBeka (QyHKIUIO HOcHUTeNns MH(OpMaIuu B
KPaTKOBPEMEHHOM M J10JIFOBPEMEHHOM MaMATH MOTYT OCYILIECTBIATh IeprecBupychl. ['epnecsu-
pycol [7] — aTo Oonbioe cemeiictBo JIHK-comepxamux BupycoB, KOTOPHIMU 3apa)ke€HO O0JIb-
IIMHCTBO HaceneHuss Mupa [2], HO B OCHOBHOM 0€3 KIMHUYECKUX TposBieHuil. CoriacHo Ha-
[IIUM TEOPHSIM, OHH B 3TO BpeMsl JOJKHBI BBIMOIHATH ONMCAHHbIE HAMU HEOOXOAUMBIE (DYyHKITHH
BbICIIIE HEPBHOM /€ATENbHOCTH OpraHu3Ma. MakTUYECKH MaMATh HE JIOKAJIU3yeTcs B OIpee-

JICHHBIX y4acTKax MO3ra, a pacipe/ieicHa o BCEMY OpraHu3MYy.

BupycHas Teopusi QyHKIHOHMPOBAHMS COMATHYECKOH HEPBHOI CHCTEMBbI

Bupycel opranuzma UrparoT BEeAyIy0 Pojib B Mpoiecce mpeodpa3oBaHuUs BOIH U HaMepe-
HUU B JIBIDKEHUS U pedb. Bce MpHoOpeTeHHbIE HABBIKM YENIOBEKA/KUBOTHBIX B TEUCHHUU KU3HU
OTKJIQJIBIBAIOTCSI B BUJE U3MEHEHUIl B CTPYKTYPHO-IIPOCTPAHCTBEHHON OpraHU3ali T'eHeTHuYe-
CKOT'0 MaTeprasia OMOKOMMYHHKATOPOB B TAMSATU M B JTaJIbHEUIIIEM MOXKET MPU HEOOXOIUMOCTH
MPOUCXOAUT IKCIpeccus (peanuzainusi) 3TuX reHoB. IMeHHO Onaromaps ONMMCAaHHBIM MOJIEKY-
JSIPHBIM MEXaHU3MaM y OpraHu3Ma MOSBISETCS BO3MOXKHOCTh OCYIIECTBISTh JBUTATEIbHYIO U
pPEUEBYI0 aKTUBHOCTh U (DaKTUYECKU MOJTYUHSITH CBOEH BOJIM (DYHKIMOHUPOBAHHE COMATHUYECKON
HEpBHOU crucTeMbl. DaKTUUECKH TAaKUM 00pa30M MOXKHO OOBSICHUTH ()OPMHPOBAHUE JIMHTBUCTH-
YECKUX CIIOCOOHOCTEH y 4YeoBeKa U, TIOITOMY, I'€Hbl OTBETCTBCHHBIE 32 PeUb HEOOXOIUMO HC-

KaTh B IPHOOPETEHHOM I'€HOME.

Bupychasi teopusi yHKIHOHUPOBAHUS ABTOHOMHOM HEPBHOM CHCTEMbI

Bupycel opranu3ma Tak *e MrparoT BEAyILIyI0 pojib B Ipouecce (GyHKIMOHUPOBAHUS aB-
TOHOMHOM HEPBHOH CUCTEMBI. MHOXECTBO BPOXKIEHHBIX U IPUOOPETEHHBIX HABBIKOB B TEUEHUU
JKU3HU NPEICTBISIIOTCS B BUIE U3MEHEHUM CTPYKTYPHO-IIPOCTPAHCTBEHHOW OPraHU3allid I'eHe-
TUYECKOTO MaTepHuaja OMOKOMMYHHKATOPOB, M B JajibHEHIIEM MpU HEOOXOAUMOCTU MPOUCXO-
IUT HKCHpPEccHst 3THUX TeHoB. Tak oOecrneunBarOTCs KU3HEHHO Ba)KHbIE AJISI OpraHu3Ma aBToO-
HOMHbIE (DYHKUMHU HEpBHOW cucTeMbl. lIMeHHO Onaromapsi BBIIIEONMCAHHBIM MOJEKYJISPHBIM
MEXaHM3MaM y OpraHu3ma IMOsBIISECTCS BO3MOKHOCTD JIy4Ille aalTUPOBATHCA K U3MEHSIOLIEMCS
YCIIOBHSIM CpeJibl 0OUTaHMs, HO HEOOXOJMMO yUUTHIBaTh, YTO T€Hbl OCHOBHOI'O T€HOMA TakK K€

HECYT Harpy3Ky B jele odecrieueHus: GyHKIIMOHUPOBAHUS aBTOHOMHOM HEPBHOM CHCTEMBI.

106



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 13, 2022
KIIACCUOUKAIIA TEHOMA U HOBAA TEHETUHYECKAS TEOPUSA

OCHOBHOI1 T€HOM — 3TO COBOKYITHOCTb BCEX I'€HOB, IOJTYYEHHBIX OPIaHU3MOM OT SIHIE-
KJIETKU M CIIEpMATO30MJa B PE3yJIbTaTe OIUIOJOTBOPEHUS (SAEPHBIM, MUTOXOHIPUAIBHBIN, IJIa-
CTUHBIN). ITO 8epmuranvras nepedaya reHos [6].

IIpuoOpeTeHHBIl T€HOM — 3TO COBOKYIHOCTb BCEX I'€HOB, IOJIyYEHHBIX OPIaHH3MOM B
nporuecce SMOPHUOHATIBHOIO U TOCTAMOPHUOHAIILHOTO NEPUOI0B OT MUTPUPYIOLINX OpraHesil Kie-
tok B Buje moiaekyn JIHK u PHK. BaxHo oTMeTuTh, 4TO NpHOOPETEHHBIN T€HOM MOXET (op-
MHUPOBAThCA TaKKe Ha 0a3e MMeroIuXxcs reHoB (OMOKOMMYHUKATOPOB) MO/ AEWCTBUEM, HAIIPH-
Mep, MIEKTPUYECKUX IPOLECCOB, MPOTEKAOIUX B HEPBHOU cucTeMe opraHuzMa. OHH UMEIOT
MECTO B pe3yjIbTaTe aKTUBHOCTH CEHCOPHBIX CUCTEM opraHusMma. [loiyuaercs, 4To Bce U3MeEHe-
HUS, IPOUCXOIAIIME BO BHEIIHENW U BHYTPEHHEN Cpelie OpraHu3Ma, (UKCUPYIOTCS U BbI3bIBAIOT
U3MEHEHHS B MIPUOOPETEHHOM r'eHoMe. Te, KOTOpble MMEIOT 3HAaYMMOCTh — COXPAHSIOTCS B pe-
3epBax JOJITOBPEMEHHON MaMATU. DTO 2copuzonmanvHas nepedaya reHoB [6]. IIpuobpeTeHHbIH

I'CHOM SBJIACTCA HHAWBUAYAJIbHBIM JJIA K&)K,I[Of/i COMAaTHYECKOHN KIICTKH.

Hano-makeTHasi TeoOpus q)yHKIH/IOHI/IpOBaHI/Iﬂ reasoma

CornacHo HaHO-MaKeTHOU TeopuH PpyHKIMOHUpOoBaHUs renoma monekyna JJIHK/PHK xpa-
HUT OMOJIOTHYECKYI0 HH(OPMAIIUIO HE TOJBKO B BHJI€ T€HETUYECKOI'O KOJa, COCTOSIIETO U3 I0-
CJIEIOBATENIbHOCTU HYKJIEOTUIOB, HO M B BHJE NMPOCTPAHCTBEHHO-CTPYKTYPHOH OpraHu3aluu.
370 03HayaeT, YTo HHGOOPMAITMOHHAS KOMIIOHEHTa KPOETCS HEe TOJBKO B MEPBHYHOU CTPYKType
opranuzanun Monekyn JIHK, a eme u Bo I, u 1l crpykrypax. 910 dpakTnyeckn cBoeoOpa3HbIe
OMOJIOTHUECKUE HAHO-MAKETHI [6].

JIHK coxepxut urdopmaruio o ctpykrype pasnuyibix BugoB PHK u 6enkos [1]. Onnako
3TO He O3Havaer, yTo Mojekyna JJHK He uMeeTr BO3MOKHOCTH CaMOCTOSATENIBHO OCYLIECTBIATh
MHOTOYHCIICHHBIE OnOJIorHueckre (QyHKIMHU, 00eCTIeYMBAIOIINE KU3HEIEATETbHOCTh )KUBBIX CH-
creM. [loutu Bce reHbl PyHKIIMOHUPYIOT N0 MPUHLIKITY HaHO-MakeToB. Ho Mcxos U3 Toro, 4yTo
MHOTHE T€Hbl OCHOBHOT'O T€HOMA JIOKAJIM30BaHbl B KIETOYHOM s/Ipe, a JOJIKHBI (PYHKIIHOHUPO-
BaTh B IIUTOIUIa3ME WJIM 3a MpeJesiaMU KJIETKH, MOATOMY MPHUpOJa cOo3/lalia U3BECTHBIE COBpE-
MEHHOH OMOJIOTHH MPOLECCH TPAHCKPHUIIIIMU U TPaHCIAIHH. V3BecTHO, 4TO OEIOK MMeeT orpe-
neneHHyto Gopmy Omaromaps csoeii 1, 111, nnorna eme IV ctpykrype. ¥ Oenka-pepmenra ectb
aKTUBHBIM LIEHTP, U OH B 3aBUCHUMOCTHU OT cBoe€il (hopMbl OyzeT obaanaTh onpeaeaeHHON (yHK-
nroHaIbHOM akTUBHOCTHIO. Monekyma JIHK Tak ke umeer Il, u Il ctpykrypy, T.€. 3TO HE TIpO-

CTO JIMHEHHAs MOJICKYJIa, COCTOosMIas U3 HykieotuaoB [1; 5].
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SAKVIIOYEHUE

Taknm 06pa30M, OCHOBBIBAACh Ha BBINICHU3JIOKCHHOM MOHO JaTh IMMPHUHIUIIMAJIBHO HOBOC
M Ka4YCCTBCHHOC ONIPCACIICHUEC TAKUM TCPMHUHAM KaK CHOBUACHHUEC, MBIIIJICHHUC U TAJJIFOLUHALIUH.

CHoBHeHHMEe — 3TO B3aUMO/ICHCTBHS OMOIOTHYECKMX HAHO-MAaKETOB BO BpEMs CHA.

MpbluieHne — 3T0 B3aUMOJACHCTBUSI OMOJIOrMYECKUX HAHO-MAaKETOB BO BpeMs 0OApCTBO-
BaHU.

laanwouuHAIME — 3TO HEKOHTPOJIUPYEMbIE B3aUMOJICUCTBHUS OMOJIOTHUECKUX HAHO-MaKe-
TOB BO BpeMsi 00APCTBOBAHUS.

[MpuHIIMNIUanTbHO HOBOE TOHMMAaHUE HEHPOr€HETHUECKHUX TPOIIECCOB BO BpeMs CHAa M OoAp-
CTBOBAaHHA MMECT CTPATCTHYCCKOC 3HAYCHUC OJIA PAa3BUTHUA q)YHJIaMCHTaHBHOfI HAayKH, a TaK¥XC
0e3yCcII0OBHO CTaHET OCHOBOH A pa3paboTku Gosee 3((eKTUBHON cuUCTEMBI 00pa30BaHUS U

31paBooxpaHeHus. [10BbIIIast IPU 3TOM Ka4yeCTBO KM3HU MHOTHX JIIOJEH 110 BceMy Mupy.
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yuwndwnubtph Jkpugdwl, wy) ny ph hbnmbwupubph pniddwib Jpu: Vhpjuyugynud £ pow-
Jwl ghunmpjub tnp huykguljupg weunjbp wpyniu]bn wenpewuywhwljwi hundw-
Jupg unbnstint hudwp:

Zhfuwpunkp’ pluughunnipyul inbgkyghw, wonpowymbwlub hunfwlwpg, pdolnipni,
dwpnni opquilihqd, yJhpniubibip:

BBenenue

JIroOble moCTHKEeHUs B o0nacTh (yHIAMEHTATbHOM HAyKHd PaHO WM MO3AHO JIOJKHBI
HaWTH CBOE MPAKTUYECKOE MPUMEHEHHUE. YUHUTHIBAs CETOIHSAIIHUN YPOBEHb (yHIAMEHTAIBHON
HayK{ UM, HTHA4Y€ TOBOPSI, COBPEMEHHYIO KOHIICTIIINIO €CTECTBO3ZHAHUS MOXKHO JOCTUYD MOJIHOTO
MOHUMAHUS PA3TUYHBIX OMOJIIOTUYECKUX IMPOLIECCOB, MPOTEKAIOUINX HA T€HETUYECKOM, KJIETOU-
HOM U OPraHU3MEHHOM YPOBHSIX OpraHU3alMM YEJIOBEKAa, B HOPME U MPHU PA3JIMYHBIX NATOJIOTH-
sax. CrnenoBaTebHO, MOKHO TOBOPUTH 00 OYEpEIHON PEBOJIIOIMH B HayKe, KOTOpas, 0e3yCiioB-
HO, KOCHETCSI TAKUX MPAKTHYECKUX 00JIacTel, Kak MEIUIINHA, TIeIaroruka, IICUXO0JIOTHS, COITUO-
JoTUsl, W Jpyrue MpUKIagHbie chepbl uenoBedecTBa. Huke mpeacTaBuM HaIlM MPaKTHYECKUE
MpeaoKeHusT A co3iaHus Oomnee 3(pdexTuBHONU cucTemsbl 3apaBooxpaHeHus. OgHAKO IS
Hayaja OIpEIeIIMMCS CO CTaTyCOM YEJIOBEKA, C IPaBUIILHOM POJIF0 U MECTOM BUPYCOB B IIPUPOJIE

U C aKTyaJIbHOCTHIO PEaOMIUTUPOBAHHOM KITACCUYECKOM KJIETOUHON TEOPHUHU.

YEJIOBEK PA3YMHBIN — OPTAHU3M WJIM DKOCUCTEMA?

OTBeT Ha 3TOT BOMPOC € MEPBOTO B3IIIsAAa HUYETO 0CO00 BAXKHOTO HE MIPUHECET ISl Pa3BH-
TUsl QyHIAMEHTAIbHON HAYKH U MHOXECTBA NMPUKJIAIHBIX oOnacteil 3HaHus. OIHAKO, €CITU TPO-
BECTH HAayYHBI METaaHaJIM3, TO CTAHET SICHBIM, KaKO€ CTPATETHIECKOE 3HAYCHHE UMEET OTpeie-
JIeHWE CTaTyca YeJIOBeKa JUIs pa3BUTHS HAyKH, MEAMIMHBI U BCEro 4eloBeuecTBa. VHAMBHITY-
aJIbHOE Pa3BUTHE YeJIOBEKa (C MOMEHTA OIUIOJOTBOPEHUS 10 CTaJIMH IOJIOBO3PENIOro YeloBeKa)
B YIPOILIEHHOM BH/JI€ MOKHO MPEACTaBUThH caeayromum oopasom (Tadm. 1).

Celiuac ganquM Hay4HO U JIOTMYECKH 000CHOBaHHOE omnpeneneHue Yemnoseka Pazymuoro, B
YIOPOILIEHHOM BHJE: Yenosex Pazymuulii — 3mo Ouonocuveckuti 6u0 CHOCOOMbIN K CAMOCMOS-
MeNbHOMY NUMAHUIO U PASMHONCEHUTO (CO30aHu0 cebe N0O0OHbIX).

3urora coiepKUT 46 XpOMOCOM H SIBJISICTCS] TIEPBOM TUILIOUIHOMN KIETKOW, TOT/Ia KaK siid-
[EKJIETKA M CIIEPMATO30U]] COJCPKAT JIUIIb MO 23 XPOMOCOMBI Ka)KIast, © OHH SIBJISTIOTCS Tarlio-
UIHBIMHA KJIETKaMH. DMOPHOH W HOBOPOXKJICHHBIM MIJIaJeHel] YXKe, TOMAMO KIIETOK, B3SBIINX
Hayajo OT JEJCHHUS 3UTOThI, COACPIKUT TAK)KE HEKOTOPOE KOJIMYECTBO MPOKAPHOTUYECKUX KIle-

TOK (OakTepuii) U BUPYCOB (OMOKOMMYHHUKATOPOB).
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Tabauua 1.

Onmoczenes uenogexa 6 ynpouiennom euoe

Siinexaerka (23 xpomocombl) + Cepmarto3oun (23 XxpoMocoMbl)
3urora (46 XxpoMocom)

OMOpHOH

HoBopoxaeHHbIi MitaIeHeI

PeGenox

IOHnomma

N o g &M w b e

IHosoBo3pebiii YUestoBek

PebGenok u roHOIIIA HE UMEIOIIUE TATOJIOTHUH, TO €CTh MPAKTUYECKH 3I0POBBIC WHIUBU/IBI,
KpOME KJIETOK, B3SIBUIMX HA4yajo OT JI€JIEHUS 3UTOThI, YKE COJAEPKHUT TAKKE OIPOMHOE KOJIHYe-
CTBO MPOKAPHOTUYECKUX KJIETOK M BUPYCOB (OMOKOMMYHHKATOPOB). ¥ HHMX €CTh MHKpodiopa
eIy J0YHO-KUIIEUHOT O TPAKTa, KOXKHU, CIIM3UCTHIX 000JI04eK, HHaYe TOBOPS — MUKPOOHOM.

Uucno npokapuoOTHYECKUX KIIETOK Y TMOJOBO3PENIOTO M 3I0POBOI0 YeJIOBEKa IMPEBBIIIACT
YHUCJIO AYKAPUOTUUECKUX KIIETOK (C JIUILIOMIHBIM HaOOpoM 46 XpOMOCOM), B3SBIIMX HA4Yauio OT
3urotel. OHaKO OHU OoJiee MEJKHE U MO BECy ropasfo Jierie BCeX AYKapUOTHUECKUX KIETOK
yenoBeka. [lomoBo3penbiit UenoBek (310pOBBIii) CONEPKUT TaKKE MHOKECTBO BUPYCOB.

Hrak, cornacHo BBIICTIPUBEICHHOMY OIpeaesieHnto, Yemnoseka Pazymuoro, ¢ 6nonornye-
CKOMl TOUKH 3PEHHSI, — YeTOBEKOM MOXKET SBIAThCs Toabko IIOJIOBO3PEJIbIN YEJIOBEK (na
CebMOM CTPOKE Hallel TaOIHIIbI), TaK KaK OH CIIOCOOEH CaMOCTOSTENbHO MUTATHCA U Pa3MHO-
xatbcst. CeoBaTeNbHO, BCE €ro KIETKH — DYKapUOTUYECKUE, TPOKAPUOTUIECKUE, €T0 OMOKOM-
MYHUKATOPBI U IPYyTU€ MOOUIILHBIE TEHETUUECKHUE DJIEMEHTHI — 3TO TIOTHOTPABHBIE KOMITOHEHTHI
UYenoseka PazymHoro. Tak, 4eI0BEUECKUMU KJIETKAMHU SIBJISIIOTCS HE TOJIBKO 3YKapHUOTHYECKHE
KJIETKH, B3SBIIHME CBOE HAyajuao OT 3UTOThI, MyTeM ee JeneHuss. C ryMaHUCTUYECKON TOUYKHU 3pe-
HUS, KOHEYHO, MO’KHO CUHTATh, YTO M PeOCHOK, U HOBOPOKIEHHBIN, U Jlaxe dMOpHOH — 310 Ye-
noBek Pa3zymubiil. MOXHO Aake II€HKa U KOTEHKA MOJIO0UTh U OTHOCUTHCS K HUM I0-YesloBe-
YECKH, HO IS pa3BUTHUSL (PyHIaMEHTaIbHON HAyKH, MEIUIIMHBI U BCErO YeIoBeYeCTBa HEOOXO-
JUMO TPUJIEPKUBATHCSA CTPOTO HAYUHBIX KPUTEPUEB, MHAYE ITO MPUBEJET K OCTAHOBKE Pa3BUTHS
OHMOJIOTUH U BCEX CBSI3aHHBIX C HEH MpaKkTUUeCKHuX cdep KU3HU.

CorynacHO MHOTUM yY€HBIM, MOJTy4aeTCsl, YTO YEJIOBEK HE SIBJISETCS OpPraHU3MOM, a SIBJISA-
€TCSl PKOCHUCTEMOMH, 3acCeJICHHOM OaKTepUsiIMH, BUPYCaMU U JPYTUMHU KOMIIOHEHTaAMHU.

HeobxommuMo BecTH OTCYET C MOJIOBO3PENIOTo uenoBeka (7-s cTpoka Hameil 7a6bi.), a He ¢

MOMCHTA POXACHUA U, TCM 60]'[66, HE C MOMCHTa (I)OpMI/IpOBaHI/I}I 3UT'OTBI, IMTOCKOJIBKY Ha OTHUX
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JTamnax euie He MMEeT MeCcTa CaMOCTOSITENIbHOE MMUTaHUE U CO3JlaHue cebe 1M0100HBIX (IOJHOLEH-
HOE BOCIIPOM3BE/IEHUE, IBYII0JIO€ PA3MHOKEHNE IPUCYIIIEE JTHOSIM).

bonee Toro MoOXHO nake OMEHATH IIOCTAHOBKY Bompoca «YenoBek PazymHbIil — opra-
HU3M WJIM dKOCUCTEMA?» Ha cieqyromui Bonpoc: Yenosek Pa3yMHbI — opranusm, coaepxaiinui
TOJIBKO JIMIIb 3YKAPUOTUYECKUE KIIETKH, B3BIINE HAYaJIO OT 3UIOThl WIIK 3TO OPraHu3M, COAEp-
KAl ropa3ao Oobiiee pa3HOOOpa3ue KIETOK B BUPYCOB (OMOKOMMYHHUKATOPOB)?

Takas mocraHoBKa Borpoca 0osiee NpOAYKTUBHA JJis AAJIbHEHIIIEr0 HHTEHCUBHOTO U Mpa-
BIWJIBHOTO pa3BUTHs (pyHIaMEHTAIbHON HayKH, MEUIIMHBI U IPYTHX MPAKTHUECKUX o01acTeil.

Yenosex Pazymmuvlti — 2mo opeanuzm ¢ 3yKapuOmMuideckumy u npoKapuomudeckumu Kiem-
Kamu, supycamu (OUOKOMMYHUKAMOPAMU) U OpY2UMU MOOUTLHBIMU 2eHeMUYeCKUMU dNleMeHma-
MU (n1azmuodsl, MPAHCNO30HbL) U CO 8CeMU OPYeUMU KOMNOHEHMAMU NPUCYUUMU 300DOBOMY U

noJjl10603PENIOMY UEN0BEK) .

UCTUHHOE MECTO 1 ®YHKIIMM BUPYCOB B IIPUPOJIE
N KIIETOYHASA TEOPUS

Bupycsl sBIsIOTCS OAHON M3 caMbIX OOJIBIIMX 3arajok COBpeMeHHOH Hayku. Omnpenenus
UCTMHHOE MECTO U ()YHKIIMU BUPYCOB B IIPUPOJE, MOKHO Oy/eT MOIY4YHUTh OTBETHl HA MHOTHE
OuoJI0rMuecKre, MEIUIIMHCKUE U JIpyrue Bonpochl. COrlacHO COBPEMEHHBIM IPEICTaBIEHUSM,
BUPYC — HEKJIETOYHBIN WH(PEKIUOHHBIN areHT, KOTOPBIH MOXKET BOCIIPOM3BOIUTHCS TOJIBKO JUILb
BHYTPH JKUBBIX KJIETOK. BUpychl mopaxaloT BCe TUIIBI OPTaHU3MOB — OT PACTEHUIN U )KMBOTHBIX
1o O6akrepuii [2; 3; 4]. Yke onrcaHo MPUMEPHO 6 THICSAY BHUJIOB BUPYCOB, XOTS IPEIIOIaraeTcs,
YTO MX CYIIECTBYeT OoJiee cTa MUJUTMOHOB. BHUpPYCHI SBISIIOTCA caMOl MHOTOYHMCIIEHHOW OHOI0-
rudeckoil popmoit Ha 3emie. Kpome Toro, MHOTHE 10 CHX MOP yTBEPXKIAIOT, YTO BHPYCHI SIBIIS-
IOTCS1 OOJIMTaTHBIMU Mapa3uTaMH, TaK KaK HE CIIOCOOHBI pa3MHOXKaThCs BHE KIETKH [1].

VYyuTeiBas COBpEMEHHbII YPOBEHb 3HAHUN B PAa3JIMUHBIX 00JIACTAX HAYKH, UMEeTCs 0cobast
HEOO0XOAUMOCTh MEPECMOTPA HEKOTOPHIX OCHOBOIIOJATAIOIINX MPEACTABICHUN O POJIM U MECTe
BHUPYCOB B IIPUPO/IE, TOCKOJIBKY Mbl KATETOPUUYECKU HE COTJIACEH C HAa3BaHUEM U OIPEACIICHUEM
3THX cyuiecTB. i1 3TOro ObUI COBEpPLIEH METaaHAJIN3 PA3IMYHBIX JOCTOBEPHBIX HAYUHBIX JIaH-
HBIX, PEe3YyJIbTaThl KOTOPBIX MPEACTABICHBI B HAIUX MPEAbIIYINX HAYYHbIX MyOIUKALUAX.

Takum 00pazom, Mbl HPUILIM K 3aKJIIOYEHUIO, YTO BUPYChl — MUTPHUPYIOLIUE OpraHesuIbl
AYKapUOTHUECKUX KIIeTOK. OHM, (PaKTHUECKH, SIBISIFOTCS YacThlO HAC — KJIETOYHBIX (OPM >KU3HU
Y BBITIOJTHSIOT MHOTOYHCIICHHBIE ()YHKIIMU. BUPYCHI HE SBIISIOTCS CAMOCTOSATENBHBIMU (hOpMaMHU
KHM3HM, U 00 3TOM FOBOPHT KiIeTouHast Teopusi. Hirke onucansl Tpu NPUHLKIIA KIETOYHOH Teo-
pu: (1) Bce )KHBbIe OpraHU3MBbI COCTOAT U3 OJTHOW MIJIM MHOXKECTBA KIIETOK, (2) KJIeTKa sSBIsSeTCS
CTPYKTYpPHOM U OpraHU3allMOHHON eIMHUIIEH B Oprann3mMax, (3) KJIeTKH BOSHUKAIOT U3 paHee Cy-

mMECTBOBABIINX KJIICTOK. HepBbeI M3 3TUX MPHUHIMUIIOB OCIAPUBACTCS, IMOCKOJBLKY HCKJICTOYHBLIC
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00BEKTBI — TaKUe, KaK BUPYChI, HHOTIA CUYUTAIOTCS XKU3HEHHbIMU (popmamu [5]. Ho, cornacHo Ha-
UM OMOJIOTHYECKUM TEOPUSIM, KIIETOYHAs! TEOPHsI HAYYHO COCTOSITEIIbHA.

B 1898 roay, mpu BocpousBeaeHuu onbeIToB IBaHOBcKoT0, O0Tanuk beliepuHk BBEN Tep-
MHUH «BHPYC», T.K. OH Ha3bIBaJ TaKUE MHUKPOOPTaHU3MBbI «PHUIBTPYIOIIMMUCS BUpycammu». B 2018
rOAY, Mbl IIPEUIOKIWIN 3aMEHUTh TEPMHUH «BUPYC» TEPMUHOM OMOKOMMYHMKATOp, 4TO, Oe3yc-
JIOBHO, OOJIbIlIE COOTBETCTBYET BBINOIHSAEMBIM UM (DyHKUUAM. bbutn chopmynupoBaHbl Bupyc-
HbIE TEOPUH, KaXJ1asd U3 KOTOPBIX OTKPHIBAET OIPEIEICHHYIO (DYHKIIHIO BUPYCOB B IPUPO/IE.

Ecnu paccmoTpeTs Ha ypoBHE OMOT€OIEHO3a MECTO M POJIb Pa3IMYHBIX KUBBIX OpraHH3-
MOB, TO >KUBBIMHU OHMOJIOTMYECKHMHU OpraHU3MaMM SIBJISIFOTCS TOJBKO JIMIIb KMBOTHBIE (B TOM
qrcie YenoBek), pacTeHus, rpulbl, apXxeu U OakTepuu. A BUPYCHI HE ABIISIOTCS KUBBIMU OHOJIO-
FMYECKMMM BHJIAMHU, TaK KakK JUIS UX JKU3HEJESATEIbHOCTH HEOOXOAMMO HAJIM4YMe KaKoH-In0o
KJIETKU. VIMEHHO Ha JaHHOM 3Tale 3BOJIIOLMOHHOIO Pa3BUTHUS OPraHMYECKOrO MHpa IJIAHETHI
3eMis 1e710 0OCTOUT TakuM 00pa3oM. Bupychl He SBIAIOTCS HEKIETOUHBIMU (OpMAMU KHU3HH,
OHU JIMIIIb KOMIIOHEHTHI KJIETOK, HO BECbMa HYy’KHble KOMIOHEHTHI. lIHaue roBops, MMEHHO Oia-
rojaps QyHKIMOHAIbHON aKTUBHOCTH OMOKOMMYHUKAaTOPOB IMPOUCXOAUT «OKUBJIEHHUE) KIIETKU.
be3 BupycoB, 3HIOBUPYCOB U IIa3MUJ] KJIETKA — 3TO MOYTH «MEPTBBII» KOHITIOMEpAT OpraHuye-
CKOT'O BelIeCTBa. TakuM 00pa3oM, HaumeHbuel eOuHUuYell HCUB020 ABNAeMCs KIemKa ¢ 6upyca-
MU, SHOOBUPYCAMU U OPY2UMU MOOUTILHBIMU 2eHeMUYEeCKUMU INEMEHMAMU.

Wrak, Korzna Mbl ye ONPeAeSINCh CO CTaTyCOM YeJIOBEeKa, C MPaBUIIBHOW POJIIO U Mec-
TOM BHPYCOB B IIPUPOJIC U C aKTYJIbHOCTBIO PEa0MIUTUPOBAHHON KIIACCHYECKOW KJIETOYHOH Teo-
PUH MOXHO KOPOTKO MpPEeCTaBUTh 3()(PEeKTHBHOE MOHMMaHHE MEXaHU3MOB (DOPMHUPOBAHHUS Pa3-
JMYHBIX 00JIe3HEl. DTO CTaHET OCHOBOM JUIsl CO3JJAHUSI COBPEMEHHON CUCTEMBI 3[paBOOXPAHEHNS.

VYuuTtebIBas BblllIeCKa3aHHOE HEOOXOUMO 00OPATUTHCS K IBYM HAlllUM BUPYCHBIM TEOPHUSIM:

BT (BupycHasi Teopysi) 0MOKOMMYHUKALIUH

B OuoreorieHo3e nporecc OMOKOMMYHUKAIIUU, TO €CTh B3aMMOJICHCTBHE MEXKIY WHIUBU-
IYyMaMHU Pa3IM4HbIX BUJIOB, KDOME U3BECTHBIX KAHAJIOB B3aUMOACHCTBUS, OCYLIECTBIISIETCS TaK-
e Osarozapsi HUIMYMIO M (PYHKIIMOHHMPOBAHUIO MHOTOYUCIIEHHBIX BUPYCOB OPIaHU3MOB U CBO-
00JIHO CYIIECTBYIOLUX BUPYCOB, KOTOPbIE CIOCOOHBI JIETKO TPaHC(POPMUPOBATHCS U IPOHUKATD
B KJIETKU APYTOTr0 OpraHu3Ma.

Jlns ocyiecTBiIeHUs OMOKOMMYHHKALIMU B COLUYME YEJIOBEK CIIOCOOEH aKTHMBHO HCHOJIb-
30BaTh BUPYCHI, HOCUTEIEM KOTOPBIX OH siBiisgeTcs. C MOMOIIBIO HUX, KOTOPbIE CIIOCOOHBI JIETKO
MEHSAThb CBOl TeHEeTHYECKHH arrmapar, 4€JIOBCK IMO3UTUBHO HIJIM HETATHBHO (B 3aBUCUMOCTHU OT
CBOUX MBICJICH) BIUSET HA OKPYKAIOUIMX ceO0sl JI0EeH U APYrHe OpraHu3Mbl OMOTeoIeH03a, T1e-

peaaBad 5TH 6I/IOKOMMYHI/IK8.T0pBI BCCMU HM3BCCTHBIMH ITYTAMU IICPCHAYH. HO,Z[OGHHﬁ mnmpomnecc
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MMEET MECTO MEKIY BCEMU OpPraHM3MaMHM, BCEX M3BECTHBIX OMOJIOTHYECKUX BUAOB. Y MPOKAPHO-
TUYECKUX (POPM KU3HU POJIb OMOKOMMYHHUKATOPOB UTPAIOT IJIA3MUJIBI.

Ouyenb BaXKHO 3HATH, YTO YeI0OBEK MOKET HCIOJb30BaTh CBOM BUPYCHI B KaUeCTBE «OMOII0-
TUYECKOTO OPYXKUsSD», €CIU UCIBITHIBAET HETaTUBHBIE MBICIU U OMOLMHU, U 3TO HAIPABIICHO IIPO-
TUB JAPYroro OMOJIOTMYECKOro BHJa, Hampumep, Bupyc I'punma, xotopsiii Mbl Ha3Banu «buo-
koMMmyHukaTop Pecnmpatopuoit Cuctemsr Uenmoeka». Kpome Toro, YemoBek MOXKET HCIBITHI-
BaTh MO3UTHUBHBIC MBICIIM U AMOIMH (MPOSBIATH 3a00Ty 0 Ipyrux). B aTom ciydae BUpPyCHI uc-

MOJIB3YKOTCA BO Omaro APYTUM JIIOJSIM: MBI HA3BaJIU 3TO <<6I/IO-TyMaHI/ITapHa$I NOAACPIKKA».

BT (BupycHasi Teopusi) CATHAJIbHON TPAHCAYKINH

B opranmsme uenoBeka, >KHBOTHBIX, PACTEHUH, TPUOOB U B KOJIOHHSIX MHUKPOOPTaHHU3MOB
OTIpeJIeIEHHBIN ATAIl CUTHAIBHON TPAHCIYKIINHU, TO €CTh Iepelayi CUTHANA, U TIPOIece, Py To-
MOIIY KOTOPOTO OJMH TUI CHUTHAJIA WA CTUMYJIAa IPEBpAIlaeTCs B IPYTOM, OCYIIECTBISIETCS TaK
&Ke Osiarogapst HaIMUUIo ¥ QyHKIIMOHUPOBAHUIO BUPYCOB (OMOKOMMYHHUKATOPOB).

B MHOTOKJIETOYHBIX OpraHn3Max OMOKOMMYHHKATOPHI, HAPSLy C HEPBHOM U SHIOKPHUHHON
cHCTeMaMH, 00EeCTeunBaOT COTJIACOBAaHHOE (DYHKIIMOHMPOBAaHHE BCEX €ro yacteil. bmaromaps
BCEMY 3TOMY MHOTOKJICTOYHBIM OPraHU3M WJIM KOJIOHUSI MHTETPUPYIOTCS B €JMHOE LIEJI0€.

BT curHanbHOM TpaHCOYKIIMM MOKET CTaTh OCHOBOH JJIs1 IOHUMaHHUSA MEXaHHU3MOB ¢op-
MHUPOBaHMsI MHOTHX 3a00JIEBaHUN W Pa3paOOTKH HOBBIX METOIOB JIEYCHHUS. DTO OyJeT yxe He
CUMIITOMAaTHYEeCKUM JICYCHUEM, a Tepamvsi, HalpaBICHHAs Ha yCTPAHEHHWE OCHOBHBIX MPHYUH
¢dopmupoBanus 3a0oneBanus. Ota BT ynydmur noHnMaHue MexaHu3MOB (pOPMUPOBAHUS OHKO-

J02U4eCKuUx, HeﬁpodeeeHepamuGHbzx, ncuxu4ecKkux, I/ngbeKL!MOHHbl)C " Ipyrux 3a00JIeBaHUH.

3AKVIIOYEHUE

Kak BugHo u3z BT GunoxommyHnukanuu u BT curHaibHOW TpaHCAYKIIMW BBIMICYKa3aHHBIC
3a005IeBaHNUs, ITO — PE3YJIbTAT HAPYIICHUSI CUTHAJIBHOW TpaHCAyKUuu. Tak, HampuMep mpu Jie-
YEHUU HEHpOJereHepaTUBHBIX U OHKOJOTMUYECKUX OoJe3Hed MpHYMHY HEOOXOIMMO HCKaTh B
pa3pylIeHu OMOKOMMYHUKAIIMOHHONW CHCTEMBlI OpraHu3Ma (MaccoBasi THOeIb WM MOHWKEHUE
(YHKIMOHAJIBHON AKTUBHOCTH OMOKOMMYHHUKATOPOB), YTO BEJET K HAPYUIEHHWIO CUTHAJIBHOU
TPaHCIYKLMU U MacCOBOM IMOeIu KJIETOK (HelpoJereHepaTuBHble 00JI€3HU) WIIM K HECAHKLIMO-
HUPOBAHHOMY POCTY U JCJICHHUIO KJIETOK (OHKOJIOTHYECKHE OOJIC3HN).

PazButue paccTpoilcTB ayTHUECKOro crekTpa oOyclIOBIE€HO HENpaBHIBHBIM (hopMupoBa-
HUEM IIPUOOPETEHHOTO0 T€HOMA U, KaK CJIEJCTBHUE, HEMOJHOLEHHBIM (PYHKIIMOHUPOBAaHUEM MO3-

ra. OTo NPUBOAUT K TUCHYHKIUU BBICIIEH HEPBHOW A€ TEIbHOCTH.
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[Tpuuunoii CIT1/I-a siBnseTcs He Hasmmune BY B kpoBU 00JIBHOTO YelloBeKa, a OoprOa 3a
JUEPCTBO B UMMYHHOM CHCTEME JAHHOIO uesjoBeka, Mexay BUY pasnuuHbIX reHeTHdecKux
JMHUN, U3 Pa3IMYHBIX «YEJOBEYECKHUX Te», KOTOPbIC, 10 M3BECTHBHIM MPUYMHAM COOpAIHCH B
oHOM MecTe. [IpuunHON SIBIISAIOTCS MHOXKECTBEHHBIE, 0€30TBETCTBEHHbIE IOJOBbIE KOHTAKTHI,
4acTOE NEpeIMBAaHUE KPOBU, IPUMEHEHUE «3aPAKEHHBIX» IIITPUIOB WU MEIULMHCKUX UHCTPY-
MEHTOB. A TakXe Jpyrue TUIbl KOHTAaKTOB, Ipu KoTopeix BUY npyroro yenoseka, u, cienoa-
TEJIbHO, APYTOM T€HETUYECKOUW JIMHUM, POHUKAET B KpoBb, He umeromiero CIIM/l-a yenoseka.
DaKTHUYECKH, 3[ECh KIIOUEBYIO POJIb UTPAET IOHUMAHUE NPOLIECCAa CUTHAIBHON TPAaHCAYKLIIUU B
MMMYHHOU cucteme yenoBeka, umetoniero CIIN/L. Jleuenne CIIM/I-a, rpunna u KopoHaBUpYC-
HOM MH(pEKIMHU UMEeeT aHAJOTUYHBIN aJrOPUTM, TOCKOJIBKY €CTh OOIIMe MeXaHU3Mbl (OPMUPO-

BaHUs YKA3aHHBIX IMATOJOTUYCCKUX ITPOLICCCOB.
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AHHOTanMsA. AKTUBHOCTb MMMYHHOM CHUCTEMBI OIIPEEIISET CTENEHb HAPYILIEHUs] MO3TOBOIO KpO-
BoOOpatieHus. Jlonroe BpeMsi cCUUTaIOCh, YTO IMMYHHAsl CUCTEMa MIJIEKOMTUTAIOIINX HE paclo3Ha-
€T aHTUTEeHBl KOMMEHCAJIBLHON MHKPOQIOPHl KHUIIEYHHKA, YTO OOECIIEYMBACT MX ITOBBIIICHHYIO
ycToitunBocTh. CoBpeMeHHbIE MyOIMKAIMUA CBUACTENBCTBYIOT O TOM, YTO MHUKpPOQIIOpa B3auMO-
JIEMCTBYET C peLEenTOpaMu KIETOK, MPEICTABIAIOUIMX CUCTEMY BPOKACHHOTO MMMYHHUTETA: B3au-
MoJIeHiCTBHE KOMMEHCAIbHONH MUKPO(IOPHI C PELENTOPaMU KJIETOK CHCTEMbI BPOXKAECHHOTO MM-
MYHHUTETa MPOUCXOIUT HE TOJIHKO B HOPMAIIbHBIX (DH3HOJIOTHYECKUX YCIOBUSAX, HO M B YCIIOBHUSX
0aJaHCHPOBKU T€MOCTa3a U PETeHEPATUBHBIX MPOILIECCOB SMUTENHS KUIICYHHKA, a TAK)KE TIPU CHH-
Te3€ «IPEaYNPEAUTENLHBIX OCITKOBY, HA3bIBAEMBIX IOKOBBIMH.

Slpkue QyHKUIMOHATBHBIE 0COOEHHOCTH MUKPOOMOTHI KUIIEYHOTO M3MEHWIM Hay4HOE MHUPOBO3-
3peHHE; 3aCTaBWIN YYEHbIX [10-HOBOMY OLIEHMTH 3HAYEHHE 3TOIl HOBOW «CHCTEMBlI OPraHOB» B
nporiecce BOSHUKHOBEHUSI U Pa3BUTHUSI HHCYIIbTA, JUATHOCTHKH.
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Ocp xenynouno-kumeunbii TpakT (KKT) — mMo3r npeacrasiser coO00i ABYHAINPaBICHHYIO KOM-
MYHUKATUBHYIO CUCTEMY, TOCPEICTBOM KOTOPOH MO3T CITOCOOEH MOACTUPOBATH (DYHKIHH HKEITy-
JOYHO-KHIIIEYHOT0 TpakTa U HaoO0opoT. OmpenesneHne Haauuusl B3auMOJCHCTBUS MEXIy KHILIEU-
HBIM TPAaKTOM U TOJIOBHBIM MO3TOM MMEET OY€Hb BaKHOE MEPCIIEKTUBHOE 3HAYCHUE ISl mpodu-
JIAKTUKHU UHCYJIbTA B OyayIeM.

KiroueBble cjI0Ba: Mukpobuoma, uHCyivm, HceryOOYHO-KUUEUHbIl MPAaKm, acmpoyumyl, 2iu-
anvHble KIemKu.
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Abstract. Activity of the immune system is determining the level of the stroke impairment. For a
long time, it was considered that the immune system of the mammalians doesn’t recognize the
antigens of the commensalism intestine micro flora, which is ensuring their gathered liability.
Current publications are evidencing, micro flora is interacting with the receptors of the cells rep-
resenting the innate immune system: interaction of the commensal micro flora with the receptors
of the cells of the innate immune system is happening not only in the normal physiological but
also in the conditions of balancing of the hemostasis and the regenerative processes of epithelial
cells of the intestine, as well as during syntheses of «warning proteins» called as the shock pro-
teins.

Delineation of the micro biota’s role of the intestinal tract is forcing the scientific word reeva-
luate the importance of this new «organ system» in the process of stroke occurrence and deve-
lopment, dyagnosis.

Gastro-intestinal (GI) tract -brain axis is the bidirectional communicative system, via which the
brain is able to model the functions of the GI tract and contra verse. Determination of the exi-
stence of the interaction between the intestinal tract and brain has very important perspective
meaning for the prophylaxis of the stroke in the future.
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Udthnthwmghp: PUnttwghtt hwdwlupgh wlinhynipjniip npnonid £ htuniynny dhe-
unpnws Juwudwoph nwpwsjugnipiniup: Gugunud hwdwpynud Ep, np juptw-
untbiiph hUnittwghtt hwdwlupgp sh dwbwsnid wnhpuyht Yndbituwhquh dhlpndin-
puyh whwnphgbubbpp, hsp wwywhnymud E Epghtiiiphu dhwgjyw gnjunbinidp: Cupw-
ghy hpwwwpwnidubpp Yyuynid G, np dhpndnputs thnjuwgnnid k piwshn huniiw-
Jht hwdwlupgp tbpljuywgung pehoubtph puljuhyutph htn. hwdwywih dhpnginpugh
thnpowqnbkgnipiniup ptwsht hunitbwghtt hwdwljupgh pohoubph puljwhsutiph hkwn wnk-
nh £ nmbbkunmd ny dhuytt tnpdw) $hqhninghwljwi, wyk hkdnunwgh hwjuwuwpw-
ondwl b wnhubph byhpbyuw) pohoitinh JEpujutiqunnujut ypngbutubph yuydwb-
ubpnud, htywbu twb «<bwpwgqgnipwljut uvyhwnwlnigubph» uhiptqubph dudwiwl, n-
npnup Ynsynid Eu onljuyhtt uyghwnwlynigubip:

Unhpuyhtt npujnh Uhpnphnunnugh $niujghnimy jupbnpnippintip unhynd £ ghwn-
twljututpht ykpuqwhwunt] wju unp «opqut hwdwlwpgh» Juplnpnipiniup htuntg-
nh wnwowgdwb b qupqugdwut, winnpnodwt gnpéplipugnid:

Untunwunpuwyhtt mpuljnn-nintn wnwugpn Epljinnuwith hwnnppuygynn hwdwlwnpg
E, nph dhongny nintnp jupnnuinmd E dnpljwynpl] dwpunnuljutt mpuljnh gnpoént-
ubnmipiniup b hwjwpwljp: Untunmwdnpuwihtt mpuljnh b nintinh thnjwqpgnipyuu
wnluwjnipjut npnonudp swn Juplnp hknpwtjuwpuwyhtt tywbhwlnipinit nith wywqu-
nud htuninh Juthiwupgldwt hwdwnp:

Zhdvwpunkp’ dplpnphnnw, pbuniyn, wpbkunwdnpuughl npaln, wanpnghunbkp,
Gl pofiolilip:

Opinion
Human intestine is hosting for the aerobic and anaerobic gram plus and gram minus micro-

organisms, which are encapsulated into Txe exopolysaccharide (mucin) matrix-bilayer [16].
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Immobilized into the layers bio flora is the complex metabolic system of the symbiotic di-
gestion, which is performing many beneficial functions due to the enzymatic activity and ability
to activate the functions of the innate immune system.

For a long time, it was considered that the immune system of the mammalians doesn’t re-
cognize the antigens of the commensalism intestine micro flora, which is ensuring their gathered
liability.

Currently publications are evidencing, micro flora is interacting with the receptors of the
cells representing the innate immune system [6], particularly, it was shown, that the interaction
of the commensal micro flora with the receptors of the cells of the innate immune system is
happening not only in the normal physiological but also in the conditions of balancing of the he-
mostasis and the regenerative processes of the endothelial cells of the intestine epithelia, as well
as during syntheses of «warning proteins» called as the shock proteins.

These and the other materials are allowing considering the entire microorganism mass of
the intestine microbiota (MB) as the additional organ, which is performing the number of the be-
neficial for the organism functions.

The study of the interactions between GT (Gastrointestinal tract) and brain, the GT-brain
axis (GIBA) is importantly actual.

GIBA is the bidirectional communicative system, via which the brain is able to model the
functions of the Gl tract and contra verse.

In the bases of GIBA are laying the endocrinal immunological mechanisms, which are
bound with each other on the level of the entire organism, organs, cells level, molecules [2].

The interaction of the brain and MB is the example of the cooperation of the neural and
immune systems. The meaning of that cooperation during pathologies and normal state is diffi-
cult to overestimate.

Hundred years later O’ Khara and Oshaka (2006) also presented the MB as the separate
organ [10].

Currently, for the definition of the genomic material of the MB it is considered the term
microbion [4].

The number of the gens of microbions is higher than the number of the gens of the orga-
nism which is serving the bases for the consideration of the all microorganism as the super or-
ganism.

MB might be considered as the main element of the endocrine system, which is performing
enzyme transformation of the complex steroidal compounds, which belong to the class of the

complicated prohormones.
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It is clarified the relevance between the activity of the MB and functional essentials of the
nervous system, which is occurring due to the interaction of the low molecular weight metabo-
lites of the bacteria, involved into the normal microbiocenosis and the sensitive nervous ends in
the region of the synapse and the epithelial cells of the mucosa [1].

As the consequence of interaction, the signal is transferred into the CNS for the formation
of the relevant reactions for the entire organism.

The positive role of MB is difficult do not evaluate properly: regulation of the gas content
of the intestine and the other cavities of the organs, the morphokinetic action (in the animals
which don’t have microorganism, it is slowed down the mitotic activity of erythrocytes as well
as the speed of the migration of them along the cappilaries); production of the enzymes involved
in the metabolism of the proteins, carbohydrates, lipids, nucleinic acids, production of the bioac-
tive compounds, vitamins, antibiotics, hormones and the others, the involvement them into the
water-salt metabolism, recirculation of the bilious acids, cholesterin and the other micro mole-
cules (microorganism of the intestine are able not only disrupt, modify the molecule of choleste-
rin but also can synthesize this sterin, as well as might induce destruction and modification of the
bilious acids, steroidal hormones) [8], mutagenic and antimutagenic role, detoxification of the
exogenous and endogen substrates and metabolites (the process of the detoxification is occurring
in several stages with the formation of the nontoxic products due to the microbial-dependent
transformations, accompanied with the formulation of the metabolites, formed due to the de-
struction of these compounds in the liver, the changes of the polarity of the compounds which
are triggering the speed of the excretion of them into the environment or the translocation into
the blood circulation), insuring the colonization of «resistance population of the cells» and in-
volvement of them into the nonspecific stimulation of immune — competent cells and tissues (this
process might be triggered due to the adjuvant active compounds formation, which have in their
content as the triggering base LPS as well as the muramyl dipeptide; they are formed from the
normal MB of the intestine of the human and animals under the impact of the lysozyme and the
other lysing agents, constantly existing in the cavity of the intestine) [9].

Moreover, if the epithelium of the intestine is inflamed and urcilated, the microorganisms
and their products of the bioactivity are crossing the epithelial barrier in the unimpeded manner,
reaching the lymphocytes and, finally, the mesenteric lymph nodes. Further their fate depends on
the state of the immune system.

In the healthy organism immunoinflamatory mechanism might be «switched on» instantly,
which is aiming the fast elimination of penetrated pathogens during the development of the pha-
se of the acute inflammation, which is again in the very fast manner might be modified into the

antiinflammation phase.

120



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 13, 2022

The role of the intestinal MB in the development of the inflammatory diseases of the intes-
tine, atherosclerosis and obesity became obvious due to the development of the «omic» techno-
logies [13; 14; 21]. It was proved that the changes in the content of micro flora of intestine might
stimulate the symptoms of the inflamed intestine: in the feces of such individuals there were
identified increased amount of Veillonella and Lactobacillus in comparison with the healthy vo-
lunteers. Moreover, they had the increased level of the acetic and propionic acids, and the exi-
stence of these compounds were correlated with the exacerbation of the disease, with the distur-
bance of the quality of the live, expression of the negative emotions, including the depression.

In the current time it is obvious that the depression is accompanied with the activation of
the systemic inflammation and that the anti-inflammatory cytokines and LPS, which might in-
duct the symptoms of depression.

The disturbance of the GIT permeability is inducing the elevation of the translocation of
bacteria and LPS, determining their important role in the processes of the pathophysiology of
depression. Psychological changes were noticed in 60 % of the patients suffering from GIT rela-
ted diseases [5].

Thus, the intestinal flora is influencing on the sensory and motoric systems, immune func-
tions of the intestine as well as interacting with the CNS. Taking into the consideration the simi-
larity of the intestinal glia and astroglia of the brain, main attention is deserving the concept of
Savigie T.C. and et.al about the common mechanism of the regulation of the intestinal system
and BBB (Blood Brain Barrier). Glial cells of the intestine morphologically and immunohisto-
chemically as well as functionally are equal to the astrocytes [18].

Disruption of the BBB is the main reason of the exacerbation of many neurological disea-
ses, including stroke, scleroses (distributed), the side amyotrophic sclerosis. The key role of the
regulation of BBB belongs to the astroglia.

The main factor of the stabilization of the barrier functions of the intestine is the S- nitro-
soglutathione, which is produced my by the intestinal glia and is interfering with the expression
of the proteins, responsible for the tight intercellular contacting abilities (zonnulin-1 and oc-
cluzin-1) [17; 22].

In the brain nitrosoglutathione is guarantying the integrity of the brain during the trauma,
in the conditions of the impact of the oxygen active forms; stimulating the neuroregeneration
[15].

The second popular reasons of death in the entire World belong to stroke [11]. The role of
the intestinal glial, MB and their direct interaction with the brain is obvious in the conditions of

mentioned pathology.
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The natural stroke might have different initial basis of ethology. Currently this disease is
striking not only in elderly population. The cases of strokes are occurring today in youths and
even in children as well as in new born children.

The existing model of embolic stroke in rats as well as in mice [7; 24] allowed to develop
the technology of the thrombolytic therapy of the ischemic stroke, which helped thousands of
people in the entire Word; also, the level of disability was decreased. The facts are demonstrating
that the experimental studies are necessarily and might be serving as the effective tools in the
development of new technologies in the treatment of the stroke.

The widely used experimental ischemic stroke model was created for the testing of the
neuroprotective agents [12]. Koizumi with the colleges called it as the filament occlusion of the
middle cerebral artery (MCA).

The utility of this model for the study of the neuroprotective interventions is the optimal at-
titude.

The role MB, as it was told earlier, during the period of the poststroke recovery is very im-
portant. Thus, for example the scientists from the Pennsylvania University of the Medical School
found out that the content of the intestinal tract is influencing on the formation of the cavernous
hemangiomas. Accordingly, the scientists were able to identify the receptor of TL4, which might
be activated due to LPS gram negative bacteria, might influence on the formation gemangiomas.
The removal of the TL4 or blocking of these receptors’ function was preventing formation of ge-
mangiomas [20]. Thus, during investigations it was noticed, the changes in the content of gram-
negative bacteria; also, removal of them or utility of the antibiotics was inducing the decrease in
the quantity or possibility of formation of the gemangiomas [20].

Thus, we can conclude, the level of the severity of stroke might be determined by the state
of MB of the intestinal tract.

«Some types of bacteria are able to improve the state of the immune system, which is inter-
fering with the state of the stroke» — it’s a conclusion of Cornell University as well as Memorial
Sloan Kettering Cancer Center scientists [3].

During ischemic stroke, which is characterized by the disturbance of the blood supply of
the brain due the obstruction of the vessels, it was noticed that utility of antibiotics was decree-
sing the viability of the rodents after the stroke [25].

Thus, the laboratory mice, which were treated with antibiotics, had lower (for 60%) viabi-
lity in comparison with the not treated animals.

Thus, we suggest, MB of the intestinal tract is influencing on the activity of the immune

cells and might protect the brain from the damages and stroke.
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In accordance to the authors the MB of the intestine might determine the outcomes of the
stroke. However, in accordance with the modern concepts’ MB state is not accounted as the risks
factor for the development of stroke and its development.

Presented above statements are evidencing, the changes of microbial content of the intesti-
nal track might be used for the treatment of stroke and serves as the innovative method.

Prevention of stroke development might be performed if not via direct impact of bacteria
by exerting chemical compounds, then probably due to the influence of immune cells on the sur-
vival of the neurons [23].

Final and main conclusion of this work is that the activity of the immune system is deter-
mining the level of the stroke impairment. Determination of the existence of the interaction bet-
ween the intestinal tract and brain has very important perspective meaning for the prophylaxis of
the stroke in the future [19].

Analyses of mentioned data, combination of the results of the studies is allowing us to con-
clude and delineate the true meaning of the healthy and mobile MB of the intestinal tract, as well
as the role of gram-negative microorganisms, essential abilities of MB to interact with the cells
of blood, representing the immune system.

Interaction between the astrocytes and the cells of the intestinal tract is the main axis bet-
ween the brain and MB, approval of the IBA existence (Figure 1). Delineation of the MB role of
the intestinal tract is forcing the scientific word reevaluate the importance of this new «organ

systemy in the process of stroke occurrence and development.

Damaged blood vessel

- -

Damaged brain

Figure 1. Interaction of Brain and Gastrointestinal Tract
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AHHOTanus. Ha 3aHATHAX MO (U3HONOTUU CTYAEHTHl U3y4aroT >KU3HEAESITEIbHOCTh KaK BCEro
’KMBOTO OpraHM3Ma B IIEJIOM, TaK U (YHKIMH OTACIBHBIX OPraHoB U cucteM. HeBo3MoxHO TO-
JY4YUTh HOJHOE MpeACTaBIeHUE O (PU3NOJOTHYECKUX MPOLECCax, MPOUCXOAALINX B OpraHU3Me,
0e3 MPOBEpPKM HAYYHBIX THIIOTE3 B OIBITAX, MPOBOJAMMBIX Ha JKMBBIX CYIIECTBax. ExxemecsuHO
INPUHOCATCS B KEPTBY COTHHU KMBOTHBIX TOJIBKO JJII TOTO, YTOOBI yJaluecs JIy4dlle yCBOWIN
yueOHbI MaTepual. B xoae kaxaoro 3aHsTHs 1TaBHO M3BECTHAs TMIIOTE3a CHOBAa M CHOBA IOJ-
TBEP>KJAETCS DKCIEPUMEHTAIBHO. JTO KIACCUYECKHE 3KCIEPHUMEHTBI, KOTOPBIE MPOBOIUINCH
JIaBHO U HE UMEIOT MCCIIE0BATENbCKON IEHHOCTH.

BoT u Bo3HMKaeT nuieMMa, ¢ KOTOpoil HaM BceM, IpenojaBaTensm kadenps! puznonoruu EI'-
MY, npuxoJIuTCs CTAJKUBATHCS KaX/IbIil CEMECTP: OJIKHBI JIM MBI TPOJOJIKATh HAHOCUTD BPE]]
KMBOMY CYILECTBY WJIM XK€ CIEAYET OTKa3aTbCs OT HAIISIHOTO IPEIOCTABICHUS CTyIEHTaM
LEHHBIX 3KCIIEPUMEHTAIbHbBIX 3HAHUN 10 (PU3HOTIOTUH.

C uenbr0 MUHUMH3AIMK KOJIMYECTBA SKCIIEPUMEHTOB Ha )KUBOTHBIX OBUIM MPEJJI0KEHbI pa3iIny-
HbI€ COBPEMEHHbIE AJIbTEPHATUBHBIE METOMbI, TaKW€ KaK aHMMAlMOHHbIE (DUIIBMBI, KYJIbTYpPbI
TKaHEW, KOMIIBIOTEPHbIE MOAEIN U T.A., KOTOPbIE MOXHO MCIIOJIb30BaTh IPU MPOBEACHUM 3aHsA-
TUi 1o ¢gusuonioruu. [IpuMeHeHne aabTepHATUBHBIX METOJOB IO3BOJISIET HAM CIOCOOCTBOBATH
MIOJTHOLIEHHOMY OOYUYEHHIO CTYJEHTOB B 00JIACTH (DU3MOJIOTUU U, B TO K€ BpEMs, COXPAHUTh
KU3Hb MHOTOYHCJICHHBIM XUBOTHBIM. Kpome 3TOro, Mbl MOKEM MOKa3bIBaTh ONBITHI, KOTOPbIE
MPAKTUYECKH HEBO3MOXKHO OBLIO OBl MPOBECTH Ha Kadelape, MOKEM MOBTOPUTH OJHY U Ty K€
aHMMAaIMIO SKCIIEPUMEHTA CTOJIBKO pa3, CKOJIBbKO MOXKEIAlT ydaliuecs U B Jroboe Bpems. JlaH-
Hasi METOJMKA TO3BOJIUT HAYYUTh apMSHCKUX CTYJIEHTOB-MEIUKOB OCPEKHO U C YBAKCHHEM OT-
HOCHTCS K KU3HHU )KHUBBIX CYIIECTB.

KiaroueBnle ciaoBa: IKCnepumennivl, JICuU6oOmHbsle, mudecKue Hopmol, ¢U3M0]Z02Ll}l, I’lp@l’lO()ClGCl'
Hue.
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Abstract. During Physiology sessions students study structure and, most importantly, functions
of different organs and systems as well as the whole living organism. It is impossible to get full
understanding of physiological processes without testing scientific hypotheses in experiments
done on living beings. Hundreds of animals are sacrificed monthly just to give students better
understanding of studying material. During every experiment the well-known hypothesis is pro-
ved again and again. These are classical experiments which were performed long time ago and
do not have any research value.

Here comes the dilemma, which we all, faculty members of Physiology department YSMU, have
to face every semester: should we harm leaving being or we must refuse giving students valuable
knowledge in Physiology. There are different contemporary alternative methods have been sug-
gested, such as animation movies, tissue cultures, computer models etc., that could be used while
delivering Physiology sessions. The application of alternatives affords us to promote student’s
education in Physiology field, at the same time saving lives of numerous animals. Besides, we
can show experiments which were practically impossible to conduct in our department; repeat
the same experiment animation as many times as students wish and whenever they wish. This
will teach Armenian medical students respect for life of living beings.

Keywords: experiments, animals, ethical standards, physiology, teaching.
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Udthnthwmghp: $hqhninghuyh nuupbupwugubph pipwugpnid ntuwbtnnubpp ntunidbuwuh-
nonwd B mwuppbp opquitibinh b hwdwlwpgbph jupnigguspp b, wdbbhwljwplinpp, gnp-
dwinnypubpp, hsywbu twb nne YEunwuh opquuhqup: Uuhtwp b jhupdtp wyunlk-
pugnid juqul; $hqhninghwljuln gnpspupugibph twuhtt' wpwhg Yhinuih bwlubph
Ypu juunwpgws thnpdbph ghnwljut Jupusutnh thnpdwpldwi: Uduwljwut hupnt-
puynp YEunwuhtbkp Eu gnhwpbpynid dhwyt wyt pwth hwdwp, np ntuwbnnubpp wyb-
1h 1wy pdppubt nunudtwlu Wynipp: Snipwpwbgnip thnpdh dwdwbwly Yplhht no
Unphhtt wyugnigynd £ hwynih quplusp: Upwtp puuwlwt thnpdbkp Eb, npnup ju-
wnwnpytk bt Junnig b npbk hbnnwgnuuwljub wpdtp sniuk:

Uyuntn wpwewinid E uyh kplyplunpubipp, npht dklp pnpnpu’ 6NRZ fl)bqannqhul]h
wdphnth wypndbunpunuuwpinuwjut juqup, yhkwnp E puwpjudbup wdk Jhuwdjuy
Juwuk’tp Yhiqguih twhhi, pt’ whwup t hpudwp]bip niuwinnibphtt $hqhnnghugh
ninpunid wpdtpwynp ghnbihpubp nunig: Unwowpliyty ki nuppbp dudwbwljulhg
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wypuinpuipuyhtt Ukpnnubp, hisyhuhp Eu wthdwghnt $hidtpp, hynruqusputph Ynig-
wnnipuitpp, hwdwlwupgsuyhtt dnpbjukpp b wyjh, npntp Jupnn bt oguuwgnpdyty dh-
qhninghwyh nuwupbpwgubp whghugubihu: Ujjpunpuwuputph Jhpwenidp dkq htwpu-
Unpnipintt £ wnwjhu jupwil] niuwbngibph Yppoipmitp $hghninghuyh npnpuinud
dhltnytu dudwbwly thphbny puquuphy YEunuwuhtbph jyuupkp: Fugh wyn, dkup ju-
nnn kup gnyg nw) thnpdkp, npnup gnpstwlubinid whttwp Ep hpuljuwbwgub) dbp wd-
phnunud, Ypluk] utnyt thnpdh wthdwghwt wjtpwt wuqud, npputt guujwunid tu ni-
uwunnbpp b bpp gutjubtwt: Uw Zujuwunwh pdojuljub ntuwbnnubpht junynpbg-
uh hwpquup Yhunuih twljubph utph tundudp:

Zhdvwpwntn’ hnpdkp, [Ehgubhbkp, phlugh Gopdkp, $hqhninghuw, puuunfubnnid:

Kak u3BecTHO, )KMBOTHBIE OMOJIOTMUECKH BO MHOTOM CXOXHU € JoAbMH. CUuTaercs, 4To
HCCIIEZIOBAaHMS HA JKUBOTHBIX MPEIOCTABISAIOT HaM IaT(opMy /s NOHUMaHUS CTaaui pa3BH-
TUSL U TE€UEHHUs] HOPMAJIBHOTO OMOJIOIMYECKOI0o Ipolecca Uil 00JIe3HH, YTO MO3BOJISET CTYCH-
TaM M UCCIIEI0BATENSIM CUCTEMHO OIPENENSATh OCHOBHBIE COOBITHS, ITyOOKO BHUKAs B UX CYTb.
B ApmeHuu ucnosib30BaHUE KUBOTHBIX ITPH 00y4eHUH (PU3UOJIOTUU B OakalaBpuaTe U acliupaH-
Type OCTaeTcsl CIIOPHBIM C Hayajla 3TOro BeKa, CO3/aBas JIOCATHYIO0 BpaXIEOHYIO Cpely H3-3a
HOJISIPU30BAaHHOCTH B3MUIAA0B. OHAKO, HEOOXOAMMO NOPA3MBICIUTh U KPUTUYECKH OLIEHUTb,
NEHCTBUTENBHO JIM HBIHEITHUI 00pa3oBaTesIbHbIN (hopMaT, OCHOBaAHHBIN TOJIHKO JIMIIL HA MpaK-
TUYECKUX 3HAHMAX, 0€3 KaKOro-JIM00 3HAYMMOT0 3HAKOMCTBA C pEaJIbHBIMU SKCIIEPUMEHTAMH Ha
’KMBOTHBIX, MOKET 00€CIIEYUTh ApMSHCKHM BBIITYCKHMKAaM JOCTaTOYHO 3HAHUH (yHIaMEeHTalb-
HBIX MEJMIMHCKUX HayK U J1a€T BO3MOKHOCTb JIOCTUYb IOJHOI'O MOHUMAHUS CIOXKHBIX (HU3HO-
JIOTUYECKUX MPOLIECCOB.

I'moGanbHbIA 0030p UCTIONB30BAHUS JKUBOTHBIX B 00yUYEeHUH OMOMEIUIIMHCKUM HayKaM I10-
Ka3bIBaeT, YTO MpernojaBaHue (HU3NOIOTUH, (PapMAKOJIOTHH U U3yUYEHHUE MOBEICHUS KUBOTHBIX
IIPOJOJDKAETCA C MCIOJIb30BAHUEM JKMBBIX JKMBOTHBIX B COOTBETCTBMM C TOJMTHKOM, Mpemy-
CMaTpHBAIOILEH yBaXK€HHE KO BCeM (hopMaM >KHU3HHU, M JIOMOJIHAETCS BHJIEO, MOJEIIAMU U KOM-
NBIOTEPHBIMU cUMYJIsinusAMU. [Ipu3Haercs, uro Takas popma oOyueHus:

® CIOCOOCTBYET Pa3BUTHUIO YBA)KEHUS YUEHBIX-OMOMEIUKOB K )KUBBIM OpraHU3MaMm,

e Jenaer ux 0oJiee UyBCTBUTEIBHBIMU K 3TUYECKUM IIpobiieMam;

® TOTOBUT MX K TOMY, 4TOOBI BHECTU CBOM BKJIaJ] B (popMUpOBaHHE 0OpPa30BaHHOIO 0OIIe-
CTBEHHOTO MHEHHS O B3aMMOCBS3H )KHBBIX OPraHU3MOB C OKpYKaromeii cpenoit [157].

Tak, B CILIA BCKpBITHE >KHMBBIX >KMBOTHBIX U JKCIEPUMEHTHl Ha HHUX HCIOJB3YIOTCS B
HayvaJbHOM M cpenHell mKkoiax. AMEpUKaHCKas accoIMalus J1a0opaTOPHBIX 300TEXHUKOB IMPH-

3HACT, YTO «HAAJICKAINCE U TYMAHHOEC MCIIOJb30BaHUEC )KMBOTHBIX B HAYaJIbHBIX U CPEAHUX KilacC-

* Bcee TIOCJIEAYIOIMUE CCHIJIKU HA 3TOT UCTOYHUK IIPEACTABIIAIOT co0010 aBTOpCKI/Iﬁ TIIEPEBOA; OpUTUHAII — HA aHTJINH-
CKOM S3BIKC.
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cax MOXKET 00ecreunTh 3HaUUTeIbHbIE 00pa3oBaTeIbHbIe MPEUMYIIECTBA I yUAIIUXCS U, 4TO
MO3UTHUBHOE B3aUMOJIEWCTBHE MEXKAY YYAllUMHUCS U JKUBOTHBIMH B KJIacce€ CIOCOOCTBYET HE
TOJIKO HAyYHOMY OOYYEHHUIO, HO W 00ECleYMBAET JOMOJIHUTENIBHBIA MyTh, CHOCOOCTBYIOLIHIA
Pa3BUTHUIO M POCTY y YYalIMXCs YyBCTBAa OTBETCTBEHHOCTH U YBa)KEHHSI KO BCEMY JKHUBOMY [5;
10]. B yHuBepcuTeTax >KMBOTHBIC UCHOJB3YIOTCS AJI OOYYEHUS HIMPOKOMY KPYTy NHUCUHUIUIMH,
BKJIFOYAsi aHATOMHIO, aHECTE3MOJIOTHIO0, OMOXUMUIO, (PapMaKoIoTHio, (HU3HOJIOTHIO, 300JI0THIO,
XUPYPTHI0, HeHpoxupypruto u yposjoruto [9]. B EBpone uccinenoanus u pa3padboTku B 00JaCTH
(dbyHIaMeHTaTbHONW OMONOTHH, MEAUIIMHEI, BETEPHHAPUU U CTOMATOJIOTHH B 3HAYUTEIILHOH CTe-
MIEHU CBSI3aHbI C HCIOJIb30BAaHUEM KUBOTHBIX [1]. OngHako, B ApMeHHH, MpenojaBaHue O1omio-
UM, HayK O )KU3HU U MEIULIMHCKUX HayK IpeJjiaraeT CleHapui, MOJHOCTHIO OTINYAIOUIUICS OT
TOr0, YTO MBI Ha0JII0JIaeéM B 3alla/iHbIX CTpaHax. Vcroib30BaHue )KUBOTHBIX B CTYJIEHYECKOM U
MOCIIEIUTUIOMHOM OOyY€HHUH 300JIOTUU M HayKaM O KM3HH OBLIO COKPAIICHO O MUHUMYMa TI0-
ciie oopazoBanus Komurera no Otuke ApMEHUHM U OTBEYAIOIUM 32 KOOPIMHALIMIO, ONpeese-
HUE U MOJIepKaHNe CTaHAapTOB BHICIIET0 00pa30BaHus B HAIIEH CTpaHe.

C 1980-x ronoB, ¢ BO3pOKIACHUEM AKTUBHOCTHU 3aIIUTHUKOB KHUBOTHBIX, BO BCEM MHpPE KO-
JUYECTBO JIA0OPATOPHBIX AKCIEPUMEHTOB Ha >KMBOTHBIX MJIA MPEnojaBaHus (PU3HONIOTHH HE-
YKJIIOHHO COKpAIaloch ¢ 0oJiee MUPOKUM HCIIOIB30BaHUEM TE€XHOJIOTUH, MTO3BOJISIOLINX JIEMOH-
CTpUpPOBATh (HU3HOIOTHYECKHE SBJICHUS C MOMOIIBI0 KOMIBIOTEPHOIO MOJearpoBanus. Raanan
B 2005 romy paccMoTpes crieHapuil U MPeIoKII HECKOJIBKO MPUYHUH, KOTOPbIE MOTYT CIIOCO0-
CTBOBAaTh OT/aye MPEANOYTECHHUS MOAYJISIM KOMIBIOTEPHOTO OOyUYeHUs IO CPAaBHEHHUIO C DKCIIe-
PUMEHTaMH Ha JKUBBIX KMBOTHBIX, BKJIIOYas (aKTOp CTOMMOCTH, pa3pabdOTKy KOMITBIOTEPHBIX
CUMYJISILIUHM, U3MEHEHUS B MPOrpaMMax MEAUIIMHCKOro 00pa3oBaHus, TpeOyeMblil BEICOKHIA ypo-
BEHb TEXHUYECKUX 3HAHUW W CO3/1aBaeMO€ JaBJICHUWE aHTHMBHBUCEKIMOHHCTaMu [15]. Ognako,
Hansen u BOSS nmomuepkHyH, YTO «HET HUKAKOW 3aMEeHbl 00pa30BaTEIbHOMY OIIBITY HaOII0/Ie-
HUS U IPUKOCHOBEHUS K )KMBOW TKAaHU MPU MaHUITYJIUPOBAHUH (HU3HOIOTHUECKUMU WK dapma-
KOJIOTHYECKUMH TepeMeHHbIMUY». «Camblii 3(()eKTHUBHBINA CIIOCOO MOMOYb y4YallUMCS TOHSATH
¢buznonoruueckre B3auMoAeCTBUS Ha CUCTEMHON OCHOBE — 3TO CHayasa MCMOJIb30BaTh TEXHO-
JIOTUYECKUE MOJAXOAbI Ui MEepPexoaa OT MPOCTBIX MOJeNei K 0osee CI0KHBIM, a 3aTeM NpOoBe-
PATH TUIIOTE3bl, OCHOBAHHBIE HA MOJEIBHOM MOBEIEHNUH, B UCCIIEI0BATEIILCKOM OIIBITE C )KUBBIM
npenapatom» [2]. IIOHITHO, YTO UHTEPAKTUBHBIE KOMIIBIOTEPHBIE CUMYJISILIUM OYEHB MOJE3HbI U
MOJTYYMJIN IIMPOKOE PACHpOCTpaHEHUE MO pPa3HbIM MPUYMHAM, HO OHU HE MOTYT OBITH MOJHOMN
o0pa30BaTeNIbHOIN 3aMEHON HIKCIEPUMEHTAaM Ha JKUBOTHBIX, KOTOpPbIE JAlOT BO3MOKHOCTh MHTE-
TpPUPOBATh MMOHMUMAHUE CIIOXHBIX (DU3MOJIOTHUECKUX KOHIENIMHA CBEPX TOTO, YTO MOTYT Tpe-

N0XUTh cumyJisiuuu [10].
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Tak, akTHBHOE 00yu€HHE CUMTAETCS LIaroM BIEpe] B JUYHOCTHO-OPHUEHTUPOBAHHOM IO
xoJie K oOpa3zoBaHuio [9]. AkTuBHOE 00yueHHE 1aOOPATOPHBIM HKCIIEPUMEHTAM Ha >KMBOTHBIX,
MPOBOJIUMBIX IO (PM3UOJIOTHH, ITO3BOJISIET YYAIMMCSl BOBJICKATh M Pa3BUBATh HABBIKH KPUTHYE-
CKOT'0 MBbIIUICHHs. AKTUBHOE 00yueHHe MO0y, /1aeT CTYyJeHTOB IJIAaHUPOBATh U MPOBOAUTH JKC-
HEPUMEHTHI, HAOMI0AATh 32 (U3UOJIOIMYECKUMH SIBICHUAMHU, a TaK)Ke€ HNPUHUMATh PELICHUs O
TOM, KaK BBIIIOJIHATH JJaOOpaTOpHbIE padOThI, OCHOBBIBAsICh HA CBOMX HaOI0eHusX. B yacTHO-
ctu, Carroll [1] cuuTaet, 4TO TaOOPATOPHBIN OIBIT IOMOTAET PA3BUBATh MPAKTUYCCKUEC HABBIKH,
KOTOpbIE JIOMOJHSIOT aKTUBHBIE MOAXOJbI K O0OyUEHHIO B MEAMLIMHCKOM oOpa3oBaHuH. Takue
B3IJISL/IbI TIOAKPEIUISIOTCS UCCIEN0BaHUSMHU, IPOBEJCHHBIMU B MIHMK, B X0/1e KOTOPBIX CTY/CH-
Tl 1-ro Kypca O6akanaBpuaTa CpaBHUBAJIN TPAIULMOHHbBIE SKCIIEPUMEHTHI Ha )KMBOTHBIX C KOM-
NBIOTEPHBIM MOJIeIpoBaHueM [12; 16].

HenaBusas nHHOBanus B 00pa3oBaHUU TETEPh BKIIOYACT B ce0sl cOUETaHHE BUPTYaJbHBIX
OHJIa{H-DKCIIEPUMEHTOB C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOIMH, IPOBOAUMBIX IEPEN]
peaNbHBIMU SKCIIEPUMEHTAMH HA JKUBBIX )KUBOTHBIX, KOTOPBIE ITPOBOJATCS CTYIEHTAMH, UIIH K€
B BUJE JIEKLINN-AEMOHCTPALUNA, KOTOPbIE MO3BOJISIOT JOJKHBIM 00pa3oM HM3y4YUTh TEOpeTHYe-
CKHE KOHIICTILIUH, IIOMOTaloIlue YKPEuTh YBEPEHHOCTh B ce0e, a TaKKe B IKCIIEPUMEHTAIbHBIX
MeTozax, mepe/ MpaKTHIeckuMu JaboparopHbivu 3ansTusMu. Quiroga and Choate [14] cnpoek-
TUPOBAJIU U pa3paboTaiy 1Jis CTYA€HTOB BUPTYaJIbHBIN SKCIIEPUMEHT, KOTOPBIA OHU JIOJIKHBI 3a-
BEPIIUTH Mepe] «KUBBIM» MPAKTUUECKUM HCCIIEJOBAHUEM TOTO, KaK BEreTaTUBHbIE HEPBHI KOH-
TPOJMPYIOT COKPAILICHHS B U30JMPOBAHHOM MOAB3IOIIHON KUILIKE KpoJiMKa. bpuio 3amedeHo, 4ro
OOJIBIIMHCTBO CTYJIEHTOB, YYaCTBOBABIIMX B BUPTYaJbHOM 3KCIIEPUMEHTE, MOIJIM JIydlle I0-
HATh MPaKTUUeCKue (PU3NOJOrMUeCKUe KOHUEIIUU U TUIaH SKCIIEPUMEHTA, B TEUCHUH MEHBILETro
IPOMEXKYTKa BPEMEHH, 3aTPAau€HHOI0 Ha BUPTYAJIbHBIM SKCIIEPUMEHT (a HE Ha JIEKIMU WX MpaK-
TUYECKHE 3aHATHUS). DTO HOBOE OTKPBITHE CBUIETEIBCTBYET O TOM, YTO BUPTYaJbHbIE IKCIIEPH-
MEHTBI MOTYT CHOCOOCTBOBATh Pa3BUTHIO MCCIIEJIOBATEIILCKUX HABBIKOB YYAIIHXCS, CO3/1aBaTh
IPAaKTUYECKYIO Cpelly 3aHATUH MyTeM NpPeABApUTEIbHOIO 03HAKOMIICHHS CTYICHTOB C UIEIMU U
MOHATHUSIMM, JIEKAIUMH B OCHOBE SKCIEPUMEHTA, allapaTypoil U MaTepuanaMu, IUIAHOM U T10-
CJIEI0BATENLHOCTHIO IEUCTBUM U 0KHIaeMBbIMU pe3yiIbTaTamu [7].

Henasuo Durand u ap. [3] mpoBen uccienoBaHie TpeX TPYIII CTYICHTOB-MEIUKOB, KOTO-
pble TPOBENU MO0 FKCIEPUMEHT/IEMOHCTPALMIO C KUBBIMU KMBOTHBIMH, JTHOO BUPTYaJIbHYIO
71a00paTOPHYIO AESTEIbHOCTh C UCHOJIb30BAHUEM BUAEO U KOMIIBIOTEPHOTO OOYUYEHHUs WIH U TO-
ro, U Ipyroro, B COYETaHUU C OTYETOM O MpoOJIeMHOM yueOHOM 3aHATHH. OCHOBBIBAsCh Ha BOC-
MPUSITUH YYalIUXCs, OHU MIPUILLIN K BBIBOJY, YTO TAKW€ UHCTPYMEHTHI MOTYT YKPEIIATH HaBbIKU
o0paleHus ¢ )KUBOTHBIMH, SKCIIEPUMEHTAIbHbIE MAHUIYJISIMM U JJAOOpaTOpHBIE HaBBIKU, C OJ1-

HOM CTOPOHBI, OJTHOBPEMEHHO YKPEIUIsisl HaBbIKM PabOThl ¢ TrpaduuecKuM MpOorpaMMHBIM oOec-
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MIEUYEHUEM, aHAJIN3a JaHHBIX U HaBBIKH paboThl ¢ MHPOPMaLMOHHBIMU TexHosorusmu [18]. Ha ca-
MOM JieJie, OOJIBIIMHCTBO CTY/IEHTOB MIPEMOYWIN TAaKOW CMEIIaHHbIN CTHIb KaK UeaTbHBIA METO
o0ydeHus JIJIsl SKCIIEPUMEHTOB, YTO IMOATBEPKIAET BHIBOJ aBTOPOB O TOM, UYTO BUPTYyaJIbHAS Jia-
6opatopust CaykHUT 3PGEKTUBHBIM WHCTPYMEHTOM TMOJTOTOBKH, U CMEIIAHHBIE J1a00opaTopuu
BCKOpE MOTYT CTaTh OOLICIPU3HAHHOMN Jyullei MpakTHKOW J1abopaTopHOro o0ydyeHus B puszmno-
noruu [4]. Kpome Toro, He BceM ydammmcsi He0OX0auMO 001a1aTh HaBbIKaMU OOpAIICHUS C KU~
BOTHBIMHM U WX BCKpbITHA[19], o1HaKO TpOBEeHNE SKCIIEPUMEHTOB Ha KUBOTHBIX, TEM HE MeE-
Hee, sSBIseTCs OECIIEHHON cTpaTerueil Jisi BOBJICUEHUS YYalluXcs B MPOIIECC HAYYHOTo 00paso-
BaHUs [2; §8]. 3HaHuUs, MOIyUYEHbIE OT YKCIIEPUMEHTOB Ha KUBOTHBIX HE MOTYT OBITh MOJHOCTHIO
3aMEHEHbI AIbTEPHATUBHBIMUA METOJIaMHU, TaK Kak (haKTop peaynm3Ma HEBO3MOXKHO BOCITPOM3BE-

CTH, a yJalquecsa NpeKpacHO OCO3HAKOT, YTO CO3AaHUC 3HAHHH — 3TO JTUHAMHYCCKHI mnmpounecc.

MoTtuBanus cTyAeHTOB 1 3(PPeKTHBHOCTb 00yUeHHs

B uccnenoBanuu, HampaBIeHHOM Ha OIIEHKY MOTHBAllMU CTYACHTOB K SKCIIEPUMEHTAIb-
HBIM METOJIaM MCCIICIOBAHUs HA KUBOTHBIX JUIS M3ydeHus ¢usuonoruu, Dohn u ap. [2] uccre-
JI0BaJl Y CTYJCHTOB 2-TO Kypca OakallaBpriaTa UX MOTHBAIIHIO ITyTEM OIICHKH YPOBHS 3aWHTEpe-
COBAaHHOCTH CTYJICHTOB, TOTOBHOCTH 3aHUMAThCs (YCHIIMS) U YBEPEHHOCTH B TIOHMMaHUU (ca-
M02(peKTUBHOCTB). [louTH Bce cTyAeHTHI cooOmMIn, 4To TabopaTtopHas paboTa OYeHb Ba)KHA
JUISL M3YyYCHHSI CJIOKHBIX MOHATUH U (PU3HOJIOTMYECKUX IPOIIECCOB, MOCKOIBKY MPAaKTUYCCKHIA
OTIBIT JaeT 00Jiee KOHKPETHOE MPEJICTABIICHUE O COJEPKaHUH OO0yUeHHUS W 00JIErdaeT €ro 3armo-
MUHaHUE. BhIsIBICHA 3HAUMMAasi KOPPEIAIHs MEXTy camod((HEeKTHBHOCTBIO B IAOOPATOPHBIX pa-
00Tax M YCIEBAEMOCTBIO Ha BBITYCKHOM dk3aMeHe. CTyIeHThI, TPOBOAUBIINE BUPTYAIbHYIO JIHC-
CEKIIMIO, TIOKa3aJlu JIyYIlIUe Pe3ysbTaThl Cpa3y MOCIe TECTUPOBAHUS, HO HE MPOJAEMOHCTPUPOBA-
T yJIy4IIeHUs yAep:KaHus 3HaHuM [6]. Pe3ynpTaThl TaHHOTO MCCIEIOBAHMS TAKXKE MOKa3aiH,
YTO BHPTYaJIbHBIC IKCIIEPUMEHTHI TIPEJICTABIISIET COOO0M KU3HECTIOCOOHYIO aThbTePHATHBY COKpa-
IICHUIO (PU3NYECKOTO BCKPBITHS )KUBBIX CYIIECTB, 00eCcTIeynBaroIyo 3 heKTuBHbIC Pe3yIbTaThI
00y4YeHHS, U MOTYT OBITh TIPUMEHEHBI JIUIS TIPETIOIaBATENICH U yUYaIUXCs MO PSAAY MPAKTUYSCKUX

" STUYCCKUX IIPUYIUH.

OTBEeTCTBEHHOCTh npemnogaBaTejist

Taxum 06pa3om, MOXKHO CKa3aTh, YTO BEACHUE CTPATETHYECKH CMEIIAHHOTO Kypca o0yye-
HUS C UCTIONb30BAaHUEM SKCIIEPUMEHTOB Ha KUBOTHBIX, PETYIMPYEMbIM M OTPaHUYEHHBIM 00pa-
30M, HapsAy C BUPTyaJbHBIM HWHTEPAKTHUBHBIM OOyUYEHHEM Ha KHUBOTHBIX C MOMOIIBI0O KOMIIBIO-
Tepa, Ha YpOoBHE OakajaBpuaTa ¥ MOCTIUTIIIOMHOTO OOpa30BaHUS SBIBIETCS aKTyaJlbHBIM ITyTEM

pa3BuTHs A7 GU3HOIOrHUEcKOro oopazoBanus B OynymeM. [lpu 3Tom, nmpenogaBaTesnn UMEOT
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KOHKpPETHBIE 00513aHHOCTH MO pa3pabOTKe TEMATUKU KYypCOB U COJEpKaHMsI, COOTBETCTBYIOLIUX
BBIILIEYTIOMSIHYTOMY KOMOMHHPOBAHHOMY METOAY IpenofaBaHUs (U3MOJIOTMH, NPU BOIUIOIIE-
HUM HOBOW CTpaTeruu oOy4eHus B xu3Hb. Kpome Toro, CTy/IeHThl OakanaBpraTta U MarucTpary-
pBl, U3ydaronme (HhU3MOJIOTHIO, JODKHBI OBITh B IOCTATOUHONW Mepe 03HAKOMJICHBI ¢ MPAKTUKOM
Ha/JIeXalled 3TUKH OOpalleHusl ¢ )KMBOTHBIMM, BKIIIOYas FOPUIAMYECKUE, aAMUHUCTPATUBHBIE,
ATHUYECKHE, CTATUCTUYECKHE U TEXHUUYECKUE aCIEKThl SKCIIEPUMEHTOB Ha JKUBOTHBIX, YTO OYEHb
II0JIE3HO IS T€X, KTO MOKET BbIOpaTh BapuaHThl Kapbephbl B KAUECTBE MEIULIMHCKUX HCCIIE0Ba-
tenei. [IpenogaBareny HOMKHBI TTyOOKO 3aMHTEPECOBATh YYALIUXCS B 00JaCTH 3THUECKUX BO-
IIPOCOB, JIEKAIUX B OCHOBE UCIOJIb30BAHUS IKCIIEPUMEHTOB U BCKPBITHSI )KUBOTHBIX, U CICAUTH
3a pe3yJibTaTaMH OOyuYeHHs, JOCTUTHYTHIX C MOMOIIBI0 T'yMaHbIX MeTonoB oOyuenus [11; 13].
[IpenogaBanue pU3NOIOTMYECKUX HAYK HA BCEX YPOBHSX JOJKHO OBITH OCHOBAHO Ha MCCIIEO-
BaHUX C YIIOPOM Ha HEOOXOIUMOCTH JIJISl CTYI€HTOB ITPOHUKHYTCS IPOLIECCOM, YTOOBI paccMaT-
pHUBaTh HAYKy KaK CIIOocO0 IMO3HAHUs, @ HE COBOKYIHOCTb 3HaHM [17].

Taxum o0pa3oM, IpUMEHEHNE AIbTEPHATUBHBIX METOJOB IO3BOJIAET HaM CIIOCOOCTBOBAThH
MOJIHOIIECHHOMY OOYYEHHIO CTYAEHTOB B 00JaCTH (PU3MOJIOTHUU U, B TO K€ BPEMs, COXPAaHUTh
JKU3Hb MHOTOYMCIIEHHBIM JKUBOTHBIM. Kpome 3TOro, Mbl MOXEM IOKa3bIBaTh OIBITHI, KOTOPBIE
MPAaKTUYECKH HEBO3MOXKHO OBIJIO OBl MPOBECTH Ha Kadeape, MOKEM MOBTOPUTH OJIHY M Ty XKe
aHMMALMIO SKCIIEPUMEHTA CTOJIBKO pa3, CKOJIBbKO MOXKEIAKT yJyaliuecss U B Jrboe Bpems. JlaH-
Hasi METOJIMKA MO3BOJIUT HAYUYUTh apMSHCKUX CTYJIEHTOB-MEIUKOB OEpPEXHO U C YBaXKEHHEM OT-

HOCHUTCH K JKM3HU KUBBIX CYIICCTB.
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Abstract. Forty practically healthy individuals and 40 ambulatory patients with syndrome of ve-
getative dystonia were investigated. Practically healthy individuals and patients with syndrome
of vegetative dystonia were on unified regimen. Four- hour urine specimens were collected over
a period of 72-120 h. Each sampel was analyzed for macroelements and some trace elements
Temporal organization (biological and weather indices) parameters have been appraised by non-
linear least squares method for the rhythms with sinusoidal organization and dispersion analysis
for the rhythms with nonsinusoidal organization. Parameters of meteorological indices were re-
ceived from the hydrometeorological service of Yerevan, Armenia. Healthy indiviuals were
characterized with the circadian organization of macroelements and trace elements chronoperio-
dical system. Acrophases of the biorhythms were individual, and outstripped to the acrophases of
the fluctuation of the meteorological factors. Chronostructure of macroelements and trace ele-
ment homeostasis in patients with syndrome of vegetative dystonia were characterized with in-
fradian organization. In case of patients with syndrome of vegetative dystonia, significant corre-
lation between rhythms of macroelements and trace elements and fluctuations of meteorological
indices differ in comparison with the data of healthy individuals. In patients with syndrome of
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vegetative dystonia, acrophases of chronoperiodical structure of water-minrtal system often were
concurrent relative to the acrophases of the fluctuations of weather indices.

Keywords: biological rhythm, mesor, amplitude, acrophase, hydrometeorological factors.
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Introduction

Temporal structure and dynamics of biorhythms evolved in the process of evolution under
the influence of environmental indices [9; 19; 23; 25]. Circadian chronoperiodical organization
had been considered as fundamental fluctuation. The role of macro- and microelements in human
nutrition as well as their function in health and disease were extensively reviewed [5; 14; 18; 20].
The results of these investigations are contradictory. The investigations were mostly carried out
without taking into account the temporal structure of an organism. Chronobiological study indi-
cated that many pathological functions are accompanied by disorders of the rhythms of an orga-
nism [1; 4; 6; 7; 11; 13; 21; 24].

The aim of this study was to examine the peculiarities of various components of water-
mineral homeostatical system under the action of seasonal indices in healthy subjects and in pa-

tients with syndrome of vegetative dystonia.

Subjects and methods

Forty practically healthy individuals (23 females, 17 male) and 40 ambulatory patients with
syndrome of vegetative dystonia (SVD) were investigated (22 females, 18 male).

Four-hour urine spesimenes were collected over a period of 72-120 h from healthy subjects
and patients with SVD. Each specimen was analyzed for electrolytes (Na, K, P, CI, Ca, Mg) and
trace elements (F, Cu, Zn, Cr, Cd, V) using AAS (Perkin-Elmer, USA). Phosphorus was ana-
lyzed with phosphorus kits (Viola LLC, Armenia), and chlorine was analyzed on Cobas b 121
System (Germany). Mesors ((M) and amplitudes (A) of temporal structure were counted by the
following units: Volume of urine (ml/h), sodium, potassium, chlorine and phosphorus (mmol/h),
calcium, magnesium and zinc (umol/h) and iron, copper, chromium, and cadmium, vanadium
(nmol/h). Parameters of fluctuations (biological and weather factors) have been appraised by

nonlinear least squares method for sinusoidal fluctuations and dispersion analysis for nonsinu-
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soidal fluctuations [2; 3; 17]. The parameters of the rhythms were grouped in accordance with
international glossary of chronobiology which were subjected to some changes [2; 3; 8; 10; 12; 17].

The rtythms with interval of 3 to 20 hour were counted as ultradian, from 20 to 28 hour as
circadian, and from 28 to 96 hour as infradian. From hydrometeorological service of Yerevan at
three-hour intervals were received the data of hydrometeorological indices (Yer HMI).

e The temperature of the air (TA, C°)

e The relative humidity of the air (RHA, %)
e The deficit humidity of the air (DHA, hPa)
e The atmospheric pressure (AP, hPa)

e The speed of wind (SW, m/s)

e The general cloudinness (GC. mark)

Biorhythmological analysis of the weather indices (TA, RHA, DHA, AP, SW and GC) we-
re conducted for the disclosure ultradian, circadian, and infradian rhythms during 168-240 h. All
procedures were performed in accordance with the ethical standards of the research committee
and were implemented in accordance with the World Medical Association, Declaration of Hel-
sinki.

Results

The results showed that the condition of the oscillations TA, RHA, and DHA in the year
2015 in Yerevan (RA) had circadian nature. Temporal organizations of AP and GC were statisti-
cally nonsignificant. Fluctuations of SW had circadian and infradian nature and for GC ultradian
nature.

For realization of correlative investigation, we measured macro-and trace elements in uri-
ne. Measurements were done within 72-120 h, at three-hour intervals. After we used sliding
method with the same 72-120 h, previous and following 48 h (the whole 160-216 h) at three-
hour intervals measuring of Yer HMI (TA, RHA, DHA, AP, SW, GC). Investigations were car-
ried out by Spirmen’s method with sliding data of each electrolyte and microelement with the
data of Yer HMI at three-hour intervals. The presence of correlative connection between bio-
rhythms and rhythms of Yer HMI was considered statistically significant with coefficient of cor-
relation 0.5 and more. Since the data of Yer HMI was registered at three-hour intervals, four-
hour data of urine, electrolytes and microelements were corrected with the plan of interpolation.
Correlative connections of indices were investigated taking into account the outstrip or delay of
the acrophases of indices of macro- and microelements homeostasis relative to the acrophases of
fluctuations HMI. Our results indicated that the healthy subjects’ electrolytes and trace elements

excretion temporal organizations were statistically significant with 91%. In healthy subjects
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among the significant rhythms the circadians prevailed (84%). The results showed that in the
healthy individuals 3,6% electrolytes and trace elements excretion temporal organizations were
nonsinusoidal. Thus, healthy individuals were characterized with the circadian structures and
with definite value parameters of temporal organizations (M and A) within the confidence limit
(Fig. 1).
Acrophases of the rhythms were individual

2.5%

and not definite for the total group of the healthy
individuals. Our study witnessed that in healthy
subjects’ water-minerals excretion rhythms had
statistically significant coefficient of correlation
(91%) with the rhythms of seasonal indices. Sta-
tistically nonsignificant correlative connections
were between temporal structures of zinc, vanadi-
um and TA,; chromium, cadmium and RHA,; zinc
vanadium and DHA,; copper, zinc, and AP; mag-
nesium, zinc, vanadium, and CW; zinc and GC.
The results showed that in healthy individuals,
the acrophases of the temporal organizations of
excretion of water-mineral indices were outstrip-
ped (73%) to the acrophases of rhythms Yer HMI

Figure 1. Summary data of distribution (%) of ultradian (F19- 2). In healthy individuals, acrophases of bio-

(UR), circadian (CR) and infradian (IR) rhythms of signify- . .
cant rhythms of water-mineral homeostasis in healthy sub- rhythms in 15% of cases occurred simultaneously

Lﬁf r(#y‘:})]rﬁgd In SVD. Note: SNR- statistically nonsignifi- iy the acrophases of Yer HMI rhythms. Heal-

thy subjects were characterized with the circadian
structure of electrolytes and trace elements homeostasis and with different value of M and A.
Acrophases of the rhythms were individual. In healthy subjects acrophases of electrolyte and mi-
croelement homeostasis outstripped to the acrophases of rhythms Yer HMI (Fig. 2). Our results
showed that in the healthy subjects the rhythms of electrolytes and trace elements homeostasis
were sinusoidal and circadian. Our data indicated that in healthy subjects’ water-mineral homeo-
stasis rhythms had statistically significant correlative connections with the rhythms of Yer HMI.
In patients with SVD in 35% (140) cases of 402 rhythmological investigations urinary excretion
electrolytes and trace elements statistically significant temporal organizations were not observed.
In patients with SVD among the statistically significant rhythms the infradians (36%) prevailed
(Fig. 1) and A of phosphorus oscillations were significantly higher than in the healthy indivi-

duals (Table 1). Our results indicated that M and A of calcium were statistically significantly
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lower than in the healthy subjects (Table 1). The data of patients with SVD have shown a 35%
statistically nonsignificant correlative connections between their electrolytes and trace elements
homeostasis and the temporal organizations of HMI (Fig.1).

TA RHA

53

50 44

30 24

8 76

48

69

52 49

Figure 2. Summary data of the acrophase of excretion rhythms of macro-and microelements relative to the acrophases of Yer
HMI rhythms (TA, RNA, DHA, AP, SW, GE) in healthy subject (HS /light color/, patients with SVD /dark color/); W number (%)
of HS a

Statistically nonsignificant correlative connections in patient with SVD were considerably
more (35%) in comparison with the results of healthy subjects (P <0.01). In patients with SVD,
correlative connections between rhythms of cadmium and TA,; calcium, magnesium, cadmium
and RHA,; calcium, cadmium and DHA; cadmium and AP were statistically significant. Our re-
sults indicated that in patients with SVD acrophases of temporal organizations of water-mineral
excretion outstripped (44%) to the acrophases of the HMI rhythms (Fig. 2). These results obvious-
ly were statistically significantly smaller in the comparison with the data of the healthy subjects
(P<0.01). Our data indicated that patient with SVD acrophases of electrolytes and trace elements
excretion rhythms in 19% cases were simultaneous with the acrophases of rhythms HMI (Fig. 2).
In patients with SVD indices of homeostasis of electrolytes and trace elements were characteri-
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zed with less statistically significant correlative connections with rhythms of Yer HMI in com-
parison with the data of healthy subjects. In patients with SVD, acrophases of water-mineral ho-
meostasis often were simultaneous relative to the acrophases of the Yer HMI rhythms (Fig. 2).

Table 1

M and A of urinary excretion of the macro-and microelements and ultra- (U), circa - (C)

and infradian (1) distribution (%) of the statistically significant rhythms (S) in SVD

Indices S U C | M+SE A +SE
Volume of urine 59*** 13 30 57 35.25+1.66 10.22+0.76
Sodium 73*** 21 23 56 5.73£0.34 1.88+0.74
Potassium 7% ** 14 40 44 185+0.14 0.66+0.05
Coefficient 64** 10 50 40 4.23+0.71 1.34+0.39
Sodium/potassium
Chlorine 60*** 6 32 62 7.63+£0.67 2.57+0.28
Calcium 66** 24 34 42 78.05£10.88* | 31.22+5.77*
Magnesium 60* 26 10 64 54.88+12.72 19.74+4.58
Phosphorus S54%** 6 22 72 2.35+0.23*** | 0.95£0.09***
Iron 67** 20 20 60 98.79+19.60 45.54+6.03
Copper 68* 0 30 70 46.95+10.32 14.02+2.67
Zine 61 10 12 78 0.27+0.04 0.12+0.02
Chromium 62 12 10 78 20.72+3.67 9.79+2.89
Cadmium 81 0 0 100 | 9.59+1.69 3.14+0.71
Vanadium 80 0 82 18 23.52+1.27 7.24+0.76

Note: * -P<0.05; ** -P<0.01; *** -P<0.001 they were calculated comparably with data of the healthy indivi-
duals. M and A were calculated by the following unites: volume of urine-ml/h, sodium, potassium, phospho-
rus, chlorine-mmol/h; calcium, magnesium, zinc-pmol/h; iron, copper, chromium, cadmium, vanadium-
nmol/h.
Discussion and Conclusion
Our study indicated that in healthy individuals’ temporal organization of the electrolytes
and trace elements homeostasis was sinusoidal and circadian. It was an internal synchronization
by periods of biorhythms [1; 4; 6]. We were unable to compare our data with the results of other
researchers since similar investigations in healthy subjects and patients with SVD have not been
found in available literature. Our results indicated that in healthy subjects, water-mineral chrono-
periodical system had statistically significant correlative connections with the rhythms of Yer
HMI. It was an external synchronization by periods [7; 11; 13]. In healthy indiviuals the acro-
phases of indices of water-mineral chronoperiodical system came before acrophses of the HMI
(Fig. 2). That results witnessed the outstripping meteo-adaptation of water-mineral chronope-
riodical system of organism to the fluctuations of HMI. The character of correlative connections
between fluctuations of HMI and oscillations of indices of water-mineral homeostasis in SVD
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essentially distinguished in comparison with the data of healthy subjectsThis data witnessed an
external desynchronization by period of oscillations in SVD. In SVD, acrophases of temporal
organizations of macro- and microelements homeostasis were simultaneous relative to the acro-
phases of Yer HMI rhythms (Fig. 2). That results indicated the direct impact on temporal organi-
zation of water-mineral homeostasis by the given Yer HMI and decrease of adaptive possibilities
of macro- and microelements homeostasis. The results non-rhythmological investigations were
shown, that in SVD were not changes of data of electrolytes and trace elements homeostasis in
comparison to the results of heathy individuals. Thus, the changes of parameters of water-
mineral excretion rhythms obtained diagnostic significance (Table 1). These data could also help
in the organization of pathogenetic therapy in patients with SVD taking into account temporal
structure of electrolytes and microelements homeostasis. The changes of urinary excretion func-
tion are adequate parameter for determination of meteo-sensitivity [22]. The results of investiga-
tions for correlative connections between the rhythms of HMI and temporal structures of urine
and minerals excretion in healthy individuals and in SVD indicated that these connections had
seasonal nature with positive or negative character. Healthy subjects’ correlative connections
between temporal structure of TA and excretion rhythms of electrolytes and trace elements char-

acterized with negative nature in summer (Table 2).

Table 2

Nature of statistically significant correlative connections (between rhythms of Yer
HMI and the rhythms of urinary excretion of electrolytes and trace elements) in healthy
subjects (HS) and in SVD (in different seasons)

Nature of correlative connections
Indices Seasons
HS SVD
TA — excretion of macro- and
microelements summer - +
RHA — excretion of macro- and )
microelements winter - +
DHA — excretion of macro- and
microelements autumn - +
AP — excretion of macro- and .
microelements Spring + -
SW — excretion of macro- and
microelements summer + -
GC — excretion of macro- and )
microelements winter - +
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In winter- between of biorhythms and rhythms of RHA, GC. In autumn- between of bio-
rhythms and rhythms of DHA. Healthy individuals’ correlative connections between temporal
organization of AD and excretion rhythms of indices of water-mineral homeostasis characterized
with positive nature in spring (Table 2). In summer- between biorhythms and rhythms of SW. In
SVD correlative connections between excretion rhythms of indices of macro- and microelements
homeostasis and rhythms of HMI have revers mark in the same season of the year in comparison
with the data of healthy individuals (Table 2).

Evolutionary a human organism is adapted to the natural geomagnetic envirnment and
weather factors.

Every organism has specific sensitivity to the strength and frequency of oscillations of geo-
magnetic field and weather factors.

The future studies of chronoperiodical systems will determine these problems.
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Abstract. Seventy practically healthy subjects and 110 patients with ischemic heart disease were
unified regimen of diet, sleep and wakefulness. Urine was collected with 4-h portions during 3-5
days. Each specimen was analyzed for electrolytes (sodium, potassium, phosphorus, chlorine,
calcium, magnesium) and trace elements (iron, copper, zinc, chromium, cadmium, vanadium).
Rhythms parameters have been estimated by dispersion analysis for nonsinusoidal rhythms and
by nonlinear least squares method for sinusoidal rhythms. In healthy individuals acrophases of
electrolytes and trace elements homeostasis were outstripping the acrophases of the rhythms of
meteorological factors. In patients with ischemic heart disease acrophases of biorhythms often
were concurrent or delayed relative of the acrophases of the rhythms of weather indices.

Keywords: ultradian, circadian, infradian rhythms, mesor, amplitude, aerophase.
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Udthnthwmghp: Mumdtwuppus b opw-wnuyhtt ppnunybphnnhly hwdwlwpgh wnuw-
wnwghnt nipuwhwnynipmnittbpp tputwjuyhtt gnpéntiubph thnthnpunipjut ubppn upnh
hotdhy hhywunnipjut dudwtiwl:

Zpdvwpunkp’ nympuphwh, ghplunhwh, pappughwt, nhpdkp, dkqnp, uduypnniga,
wlpndwiqui:

Introduction

Temporal organization and dynamics of biological rhythms were formed under the influ-
ence of environmental factors in the process of evolution. Circadian rhythms had been consi-
dered as a fundamental fluctuation of biological objects. With the discovery of the solar wind
and the Earth magnetic field, it became obvious that the biorhythms and magnetic factor have
similar oscillations. Malfunctions of temporal structure of magnetic indices may cause desyn-
chronization of biorhythms [6; 10; 12; 13; 15; 17; 19].

In the given study was undertaken for purpose of exining the peculiarities of chronoperio-
dical system of electrolytes and trace elements under the influens of the rhythms of weather indi-

ces in healthy individuals and cardiovascular pathology.

Subjects and methods

Seventy practically healthy subjects (20 female and 50 male), 110 males with ischemic
heart disease (IHD, 50 males with functional class II, 1I-111 and 60 males with functional class
I11) were investigated.

The average age of the healthy subjects was 48.2+2.0 years and average age of patients
was 55.2+3.0 years.

The healthy subjects and patients were in unified regimen of diet, sleep and wakefulness
(from 07:30 till 22:30). Urine was collected with four-hour portions during 72-120h (3-5 days)
in the healthy individuals and patients. Each specimen was analyzed for electrolytes (sodium, po-
tassium, phosphorus, chlorine, calcium, magnesium) and trace elements (iron, copper, zinc, chro-
mium, cadmium, vanadium). Electrolytes and trace elements were determinate on Perkin-Elmer
(USA) atomic absorption spectrophotometer (AAS). Phosphorus was determined with «Phos-
phorus» Kits (Viola LLC Armenia), chlorine was determined on Cobas b 121 system (Germany).
Mesors and amplitudes of rhythms were calculated by the following units: volume of urine
ml/hour, Na, K, CI-mmol/hour; Ca, Mg, Zn-umol/hour; Fe, Cu, Cr, Cd, V-nmol/hour.

Rhythms parameters have been estimated by dispersion analysis for non-sinusoidal
rhythms and by nonlinear least squares method for sinusoidal rhythms [11].

The rhythms were grouped in accordance with glossary of chronobiology [5; 8] which was

subjected to some changes [2].
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The rhythms with a period ranging from 3 to 20 h were considered to be ultradian, from 20
to 28 h — circadian and from 28 to 96 h — infradian.

From the hydrometeorological service of RA in 2015 year at three-hour intervals were re-
lieved the data of hydrometeorological indices (Yer HMI) at the region where «Erebouni» Medi-
cal Center (1000 meter above sea-level):

e the temperature of the air (TA, °C)

e the relative humidity of the air (RHA, %)
e the deficit humidity of the air (DHA, hPa)
e the atmospheric pressure (AP, hPa)

o the speed of the wind (SW, m/s)

o the general cloudiness (GC, mark)

For exposure ultradian, circadian and infradian fluctuations were conducted rhythmo-
logical analyses TA, RHA, DHA, AP, SW and GC during 7-10 days. The parameters of these
rhythms are shown in the tables 1-3.

Results

Our study showed that all significant rhythms of Yer HMI had sinusoidal character. The
fiuctuations of TA were characterized with the circadian period. Acrophases of this rhythm inde-
pendent of the time of the year and in 87% were coincided with the daylight hours. Mesors of the
oscillations in the winter months were fluctuated from —9°C till +4°C; in the spring months from
+6°C till +21°C; in the summer months from +21°C till +27°C; in the autumn months from
+18°C till +3°C. Amplitudes of the rhythm’s TA were fluctuated 2-5°C (Table 1). The fluctua-
tions of RHA were circadian. Acrophases of this rhythm were independent of the time of the
year and 78% were coincided with the 02:00-05:00 hours.

Mesors of the rhythms RHA were fluctuated within 42-83% (Table 2).

Periods of the rhythms of DHA were circadian. Acrophases of these rhythms as the acro-
phases of TA were coincided with the daylight hours (88%). Mesors of these rhythms were fluc-
tuated within 1-19 hPa.

The results showed that in general the rhythms of AP were statistically nonsignificant. Ac-
rophases of the circadian rhythms were coincided with the 00:00-15:00 hours. Mesors of these
rhythms were fluctuated from 869 till 879 hPa. Amplitudes of the rhythms of AP in the winter
and autumn had a tendency to increase (Table 2).

Periods of the rhythms SW in general had sinusoidal character. Acrophases of rhythms
were at different time of the day. Mesors and amplitudes had a tendency to increase in the sum-

mer months (Table 3). The results showed that in general the rhythms of GC were nonsignifi-
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cant. Acrophases of the rhythms were at different time of the day. Mesors had a tendency to in-
crease in the winter months (Table 3).

The condition of the rhythms of TA, RHA, DHA in 2015 year in Yerevan (RA) had circa-
dian character. Rhythms of AP and GC in general were nonsignificant. Rhythms of SW had cir-
cadian and infradian character and for GC ultradian character.

For realization of the correlative investigations, within 3-5 day, at 3-h intervals, measu-
rings of volume of the urine, macro- and trace elements were used, sliding them with the same
3-5 day, previous and following 2-day at 3-h intervals measuring of Yer HMI (TA, RHA, DHA,
AP, SW, GC). Investigations were carried out by Spirmen’s method with sliding each mineral’s
data with the data of each Yer HMI at 3 h intervals.

The presence of correlative relation between curves were considered significant with coef-
ficient of correlation 0.5 and more.

Since the data of Yer HMI was registered at 3-h intervals, 4-h data of urine and minerals
were corrected with the plan of interpolation.

Thus, correlative of indices was investigated taking into account the outstripping or delay

the acrophases of biofluctuations relative to the acrophases the rhythms of Yer HMI.

Table 1. Parameters
of the rhythm’s TA TA RHA
and RHA

Mon P+SE(h) M=SE(°C) A=SE(°C) P+SE(h) M+SE (%) A=+SE (%)

I 23.740.2 —7.0£3.7 1.9+0.4 23.5+1.0 78.245.7 15.6+13.1
1 24.7+0.2 -3.5+1.3 1.0+£0.3 24.0+0.2 77.5+3.0 6.8+1.4
i 26.2+30 5.6+£2.7 4.6+1.2 23.3+0.7 60.3+6.8 10.6+1.4
IV 21.9+0.1 13.3£0.4 4.1+1.3 23.6+0.2 48.446.3 13.6£3.4
\ 23.6+08 16.1+4.1 4.6+0.2 23.7+0.2 53.2+3.6 13.4+0.6
VI 23.5+0.3 20.2+1.9 3.8+0.5 23.1+1.1 54.2+4.3 17.3+0.5

VIl 23.3+0.2 25.4+1.0 5.7 +0.4 25.1+2.3 50.4+3.3 12.2+0.1
VI 24.0+0.1 24.7+0.6 5.1+0.1 24.1+0.2 48.9+2.9 16.0+0.2
IX 24.0+0.8 20.2+2.2 6.0+0.2 24.0£0.1 50.9+0.3 17.6+0.1
X 23.6+0.3 13.8+1.5 5.1+0.1 23.2+4.8 45.1+4.9 7.2+4.0
Xl 24.3+0.1 9.5+1.6 4.2+0.1 24.1+0.8 72.1+0.8 10.6+4.5
Xl 23.740.1 1.1£2.4 2.8+0.2 23.8+0.2  73.0+3.0 12.9+1.7

Mon — month, P — period, M — mesop, A — amplitude
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Table 2 Parameters of
the rhythms DHA and DHA AP
AP

Mon P+SE(h) M=+SE (hPa) A+SE (hPa) P =+SE(h) M+SE (hPa) A+ SE (hPa)

| 24.7+£0.7 0.6+0.1 0.4 +0.1 - 893.1+6.4 4.6+0.5
1 25.8£1.7 0.9+0.2 0.2+0.1 - 899.2+4.2 3.8+0.4
I 23.2+0.9 3.7+1.1 2.1£2.2 - 887.1+2.2 1.9+0.3
IV 23.940.2 9.4+1.6 51+£2.2 — 887.1+2.1 1.8+0.1
vV  23.8+0.4 9.4+0.8 5.2+0.1 - 895.5+1.3 1.9+0.1
VI 23.5+0.6 12.842.9 8.7£1.7 22.5+1.0 890.4+1.4 0.9+0.4
VIl 23.6+0.3 16.3+£3.1 10.6+6.9 22.840.8  885.4+1.3 1.3+0.1
VIl 241401 16.8+1.4 9.2+0.1 24.4+0.4  887.840.6 1.4+0.2
IX 24.0+0.1 12.7£1.9 7.5+£0.1 24.0+0.1  887.8+0.6 1.0+0.1
X 235403 10.5+1.9 5.7+1.3 - 888.9+2.3 0.8+0.3
Xl 24.2+0.3 3.7£1.2 3.4+0.1 — 891.3+1.6 1.5+0.4
Xl 23.840.2 2.240.6 1.1+0.2 — 893.0+1.7 2.6+0.7

Mon — month, P — period, M — mesor, A — amplitude

Table 3. Parameters
of the rhythm’s SW

and GC SW GC

Mon P+ SE (h) M+ SE (m/s) A+SE (m/s) P=SE(h) M<=SE (Mark) A +SE (Mark)

I 192431 05+0.2 0.3+0.1 - 5.8+7.0 4.3+1.3
I 23.7+04 3.4+0.4 0.6+0.2 28.0+0.3 10.0+£0.4 2.8+1.6
1 245+44  1.740.2 0.8+0.1 - 7.0+0.8 3.2+1.4
IV 246411 2.2+0.5 0.7+0.1 25.0+0.3 6.1+1.2 1.5+0.1
V 21.8+11.0 1.9+0.38 0.9+0.1 31.1+0.2 5.9+0.5 3.3+0.2
VI 244109  23+0.7 1.4+0.9 23.5+0.4 42+0.8 2.6 £0.1
VIl 24.2+0.2 2.2+0.2 0.9+0.3 - 23+1.1 3.2+1.3
VI 23.7£0.5 3.2+0.8 2.5+0.1 21.0+0.4 2.6£1.2 1.9+0.1
IX 241+0.1  1.8+0.2 0.8+0.1 - 1.4+0.2 2.6+0.8
X 234405  15+0.1 0.9+0.1 - 1.8+0.3 1.8+0.4
Xl 19.4+2.8 1.2+0.2 0.7+0.2 18.4+0.4 8.1+1.2 2.3+0.5
Xl 26.6+4.7  0.5+0.1 0.4+0.1 33.0+0.5 6.0+1.1 1.9+0.4

Mon — month, P — period, M — mesop, A — amplitude

The results showed that the healthy subjects’ electrolytes and microelements excretion
rhythms were significant with 92%. Among the significant oscillations the circadians prevailed
(92%). Our data indicates that hea Ithy subjects’ water-minerals excretion rhythms had signifi-
cant coefficient of correlation (91%) relative to the rhythms of YerHMI. Nonsignificant coeffi-
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cients of correlation were between excretion rhythms of Zn, V and TA; Gr, Cd and RHA; Zn, V
and DHA,; Cu, Zn and AP; Mg, Zn, V and CW, Zn and GC. The results showed that in healthy

individuals, the acrophases of water-mineral excretion indices were outstripped (73%) relative to

the acrophases of the HMI rhythms. In healthy subjects, the acrophases of biorhythms in 15% of

cases were simultaneous with the acrophases of HMI rhythms.

Table 4

Summary table of the change’s urine and minerals excretion rhythms acrophases relative
to the acrophases of the Yer HMI rhythms in patients with IHD.

. TA RHA DHA
Indices

N [ 00.00 | Ao | Ad N | 00.00 | Ao | Ad N | 00.00 | Ao Ad
Volume of urine 25 25 50 0 25 0 75 0 14 14 42 30
Na 50 0 50 0 25 0 75 0 43 0 18 42
K 75 0 25 0 50 0 50 0 43 0 36 21
Cl 75 0 0 25 0 0 100 0 25 0 25 50
Ca 50 0 50 0 25 0 75 0 40 0 60 0
Mg 50 0 50 0 0 75 25 0 40 60 0
P 67 0 33 0 25 75 0 20 20 40 20
Fe 67 33 0 0 35 0 65 0 50 0 50 0
Cu 66 0 34 0 0 26 74 0 50 25 0 25
Zn 65 0 35 0 34 66 0 0 50 25 25
Cr 50 0 50 0 0 0 76 24 0 50 50
Cd 0 0 00| O 0 0 100 0 0 48 0 52
\ 50 0 50 0 0 57 43 0 34 0 66 0
Total percent 53 5 40 2 14 13 68 5 28 11 36 25

. AP Ccw GC
Indices

N | 0000 | Ao | Ad N | 0000 | Ao | Ad N | 00.00 | Ao Ad
Volume of urine 14 0 56 30 50 35 15 0 33 17 0 50
Na 14 14 42 30 | 50 37 13 0 50 0 15 45
K 42 14 15 29 50 33 0 17 | 33 17 17 33
Cl 50 25 25 0 78 22 0 0 34 33 0 33
Ca 34 16 50 0 50 0 25 25 | 40 0 20 40
Mg 50 17 16 17 16 33 51 0 20 40 0 40
P 20 20 60 0 20 20 20 | 40 | 25 50 0 25
Fe 0 40 60 0 60 20 20 0 0 0 75 25
Cu 40 20 20 20 20 60 20 0 25 25 50 0
Zn 50 0 25 25 52 25 23 0 34 33 0 33
Cr 0 50 25 25 25 0 50 25 0 66 0 34
Cd 53 0 47 0 0 50 50 0 0 0 100 0
\Y 0 75 25 0 25 50 25 0 0 0 61 39
Total percent 28 22 36 14 40 30 22 8 22 22 26 30
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Note: In the table 4.

N — number (%) of the patients with statistically nonsignificant correlative connections between rhythms of
water-mineral homeostasis and Yer HMI rhythms

00:00 — number (%) of the patients with acrophases of water-mineral excretion rhythms which occurred si-
multaneously with the acrophases of the Yer HMI rhythms.

Ao — number (%) of the patients with outstripped acrophases of water-mineral excretion rhythms relative to
the acrophases the Yer HMI rhythms.

Ad — number (%) of the patients with delayed acrophases of water- mineral excretion rhythms relative to the
acrophases of the Yer HMI rhythms.

Data of patients with IHD with changes of urine and minerals excretion rhythms relative to
the temporal organization Yer HMI are shown in the Table 4. The results have shown 31% non-
significant temporal connections between the indices of water-mineral homeostasis of patients
with IHD (coefficient of correlation) and rhythms of Yer HMI.Nonsignificant coefficient of cor-
relation in patients with IHD were considerably more in comparison with the data of the healthy
subjects (P<0.01). In patients with IHD coefficient of correlation between rhythms of Cd and
TA; Cl, P, Cr, Cd, V and RHA; Cd, Cu, Cr and DHA, Fe, Cr, V and AP; Cd and SW; Fe, Cr, Cd,
V and GC were statistically significant. The results showed that in patients with IHD the acro-
phases of water-mineral excretion rhythms were outstripped (38%) relative to the acrophases of
they Yer HMI rhythms. Our data witnessed that in the patients with IHD the acrophases of wa-
ter-mineral excretion fluctuations in 17% of cases were the simulations with the acrophases of
the Yer HMI rhythms.

Thus, water-mineral homeostasis in patients with IHD were characterized with the infradi-
an and circadian rhythms.

In patients with IHD indices of water-mineral excretion rhythms were characterized with
less significant coefficient of correlation with the oscillations of Yer HMI in comparison with the
data of healthy individuals. In patients with IHD acrophases of biofluctuations often were simul-

taneous or delayed relative to the acrophases of the Yer HMI rhythms.

Discussion and conclusion

We were unable to compare our data with the results of other authors, since similar inves-
tigations in healthy individuals and cardiology patients have not been found in the available li-
terature.

Our results showed that in the healthy subjects the s of electrolytes and micro- elements
homeostasis were sinusoidal and circadian. It was stated to be an internal synchronization by pe-
riod of oscillations, that is in line with relative stationarity of the biorhythms, which is inherent

for normal functionality of the organism.
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Our data witnessed that in healthy individuals’ water-mineral homeostasis rhythms had
significant coefficient of correlation with the fluctuations of Yer HMI. It was stated to be an ex-
ternal synchronization by period, when the acrophases of the water-minerals homeostasis indices
was before, the acrophases of the Yer HMI, probably, that data witnessed about outstripping ada-
ptation of organism to the changes of weather. In the process of formation individual adaptation
under the influence of environmental factors optimum state of electrolytes and microelements
homeostasis were protected by versatility of indices of water-mineral excretion rhythms acro-
phases.

The character correlation between fluctuations of Yer HMI and rhythms of indices water-
minerals homeostasis in patients with IHD essentially distinguished in comparison with the data
of healthy individuals. This fact indicates the external desynchronization by period. In the pa-
tients with IHD the acrophases of rhythms were simultaneous or delayed relative to the acro-
phases of the Yer HMI and these cases were increased. Probably, that data indicates the decrease
of adaptation possibility of water-mineral system.

The results of investigations for the connections between the acrophases of the water-
mineral homeostasis rhythms and acrophases of the Yer HMI rhythms are presented in this

study. Those connections are seasonal and have positive or negative nature.
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Udthnthwmghpn: SYjwy hnnjusnid pttwpynid £ wnwdughtt hdyjjubinnwughuwgh dkpnngh
Jhpwndwdp vnndunninghwljut Jepujubquu mwpusjwsnipiniup, npny wyuydw-
tuwynpywsd L htknwgnunnnubph hknmwppppnipiniup nujpuyhtt hnrugwspubph Uk hu-
wwunubph htnbqpydtint hupgh tjundudp: Uju wpuwnwtph tywwnwlja E ountin-
htunbgpuwt yipupbkpjuy dbe tnws mdjujukph JEpnisnipjuip b hwdwljupguuwin:

Zpdbvwpuntp’ wnwdbughl pduypwinnmghw, oppnykpply wpunn, unnunlabph pugu-
Juynipyni b, wnwdbwSinunuyhl wdpnpowwinipul JEpulwbqinid:

AHanu3 IUTEPaTyphl MOKa3bIBAET, UTO COBEPIICHCTBOBAHUE TEXHOJIOTHI HCCIEIOBAHUS U
MEXIUCIUIUTMHAPHBIA TOIX0/] K U3YYeHHI0 (DeHOMEHa OCTEOMHTETpalliy JACHTaIbHbIX UMILIAH-
TaTOB B IOCJIEJAHUE TOJbI MPUBEIH K U3MEHEHHMIO TPAIHIIMOHHBIX MPEJCTABICHUI MO JaHHOU
npobiieme. O000MIAIOTCS CBEACHUS O (PU3UOJIOTHUECKUX MPOIEccaX M KICTOYHBIX B3aUMOJICH-
CTBUSIX, IPOTEKAIOIIUX Ha IPAHUIIC «UMIUIAHTAT — KOCTHAsI TKaHb» HA Pa3HBIX dTamax MHTErpa-
117078

Ceronns neHTaJdbHAS UMIUIAHTALNS YCIICIIHO MPUMEHSETCS IS OPTOIEINYECKOr peadu-
JUTALUH MTAUEHTOB MPH Pa3IMYHBIX BapHaHTaX Ae(PEeKTOB 3yOHBIX MPOJIUKTOBAaHA BEICOKOH pac-
MPOCTPAHEHHOCTHIO YACTUYHOTO U TOJHOTO OTCYTCTBHSI 3yOOB U MOTPEOHOCTHIO MAllMEHTOB B
3¢ (HeKTUBHOM BOCCTAHOBJICHUH 1IETIOCTHOCTH 3yOOUETIOCTHON CUCTEMBI B YCIOBUSAX BO3PACTaIO-
mux TpeboBaHMUM K 3cTeTuke U KoM(popTy. MUPOBOH OMNBIT UCIONIB30BAHUS MPOTE3UPOBAHUS C
OIOpO Ha JEHTAJbHBIE UMIUIAHTATHI JEMOHCTPUPYET BO3MOKHOCTH MPUMEHSTH 3TOT METOA B
Pa3IMYHBIX KIMHUYECKUX CUTyalMaX (Kak A HEChEMHOI'O IMpPOTE3MpPOBAHUS, TaK U AJS YIyd-
meHust GUKCaluu CheMHBIX KOHCTPYKIUI) U IPU 3TOM JOOUBATHCS IPOTHO3UPYEMOIO ycIiexa B
neuenun [1-3, 17-18].

Ha coBpeMeHHOM dTare pa3BUTHSI CTOMATOJIOTHH MPUMEHEHHE JICHTAIBFHBIX UMILIAHTATOB
SBIISICTCS AKTyaJIbHBIM HalpaBJIEHUEM B KOMIUIEKCHOM JICUEHHH CTOMATOJIOIMYECKUX MAllMeHTOB
c yacTU4YHOH azeHtueil. Tem He MeHee, HeCMOTpsI Ha OypHOEe pa3BUTHE JACHTAIbHONW MMILJIaHTa-
MU B TIOCTIEAHHUE TOJbI, YACTOTA MOCTUMITJIAHTAIIMOHHBIX OCJIOKHEHUH HE MMEeT TeHICHLUHU K
camwkennto [10]. Bomee Toro, XoTs MpoIecC OCTCOMHTETPAIIUN B HACTOSIIEEe BpEeMsl U3YYCH JO-
CTaTOYHO XOPOUIO, YCIHEIIHOCTh WMIUIAHTALMH, 110 JAHHBIM Pa3HBIX aBTOPOB, COCTABISET OT

84% 1o 97% [16]. OtuacTu 3T0 00YCIOBIEHO OMMUOKaMU B BBIOOpE UMIUIAHTATOB, B YACTHOCTH,
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XapaKTePUCTHK UX MAKpO- U MUKpopeibeda, YTO OTPULIATENIEHO CKa3bIBAeTCs B AaJbHEHIIEM Ha
TEUEHUH IIpoliecca OCTEOMHTErPALlMA UMILIAHTATA.

HeykiioHHBINM pPOCT MONMYJSIPHOCTH JEHTAIBHON MMIUIAHTALUU B IOCJIEIHUE ACCATUICTHS
00ycIOBIMBAET BCe OONBLIMIM MHTEpeC HcciaeqoBaTeNel K N3yYeHUI0 MEXaHU3MOB WHTETpaluu
MMIUIAHTAaTa B KOCTHOM TKaHU. TpaluoHHO Hanbosiee O6JaronpusTHBIM CII0COOOM MHTETpaluu
CUMTACTCSl OCTEOMHTErpammsi, Kotopyro Per-Ingvar Branemark, ocHOBOIIOIO)KHUK COBpEMEHHOM
JCHTAJIbHOM MMILIAHTOJIOTMH, ONPENEINiI KaK «OYEBUIHOE MpsIMOE (HEMOCPEICTBEHHOE) IpHU-
KpeIieHHe WIM MPUCOESTUHEHNE KUBOW KOCTHOM TKaHU K MOBEPXHOCTH MMIUIaHTaTa Oe3 BHeEI-
PEHUs IPOCTIONKU COeAUHUTENbHON TKaHu» [4]. Ee moctmkeHune cunraercs He0OXOIUMBIM YCII0-
BHEM yCIieXxa MPOTE3UPOBAHMUS C ONIOPOW Ha MMILIAHTATHI B JIOJITOCPOYHOM mepcrekTuse [5, 7, 18].

denomeH octeouHTerpanun 66Ut OTKphIT P.—I. Branemark ciywaiino, npu u3yuyeHun MUK-
POLMPKYJIALMYA B KOCTHOM TKAaHU C ITOMOILBI0 MAaJ€HBKOW ONTHYECKON KaMepbl, XUPYyPrUYECKH
BHEIPEHHOH B 00Jb11€0EPIIOBYIO KOCTh KpojKKa. boiee uem 3a yeTblpe NecsATUIeTHs, CIenyo-
IIMX 3@ 3TUM OTKPBITHEM, ObLIa HAKOIJICHA U MIPOAOJIKAET MOMOJIHATHCS OOIIMpPHAs Hay4Has Oa-
3a JIaHHBIX, OTMUCHIBAIOIINX MEXaHU3MbI HHTETPALMK UMILIAHTATa B KOCTHOM TKaHu [6, 8-12].

CeroziHs 4eTKO HPOCIEKUBAIOTCS JBE TEHJEHIMH B Pa3pabOTKe TAaKTUKHU peadOMIMTAIIUH
CTOMATOJIOTMYECKUX MMALIUEHTOB ITyTEM YCTAaHOBKH JIE€HTAJIbHBIX UMIIJIAHTATOB!

® MECTHOE yBEJIUYEHHUE IUIOTHOCTU KOCTHOH TKaHW W/MJIM BOCCTAHOBJIEHHME €€ 00b-
eMa C MOMOIIBIO AJIbTEPHATUBHBIX METOJUK (OPMHUPOBAHUS HMMIUIAHTALIMOHHOTO
KOCTHOTO JIOXKa;

® [IpU HAIMYUH HU3KOW TUIOTHOCTH KOCTHOW TKaHU W/WIK AeQOpMaluu — N3MEHEHHE
pa3MepHBIX MapaMeTpOB UMILTAHTATa U OAOO0p ero Makpopeibeda [3].

Makpopenbed BUHTOBOTO JEHTAIBHOTO UMIUIAHTaTa MPEACTaBIsieT cO00il ero nHTerpab-
HYIO XapaKTEepPHCTUKY, COCTOSIIYI0 U3 KOMOMHAIIMK MAapaMeTPOB €ro MHTPAOCCATBLHOM YacTH —
reoMeTpun pe3bObl U (HOpMBI Tena (COOTBETCTBEHHO, CBA3aHHOW C 3TUMHU XapaKTEePUCTHKAaMH,
IUIOLIA/IM TIOBEPXHOCTH MMIUIaHTaTa). OCHOBHOE 3HAUYE€HHE XapaKTEPUCTUK Makpopeibeda co-
CTOHUT B CO3/IaHUU CTAOMJIBHOCTH MMIUIAHTATa — KaK B MHTPA-, TaK U B TOCJICONEPALIMOHHOM TIe-
pHoe, BIUIOTh 10 OKOHYATEIBHOTO Mepexoa B OMOIOrHUeCcKyt0 cTabmiIbHOCTh. CreayeT oTMe-
TUTb, YTO UMEHHO IEpPBUYHAs CTAOWJIBHOCTh MMILUIAHTAaTa MPEUMYIIECTBEHHO OOYCIOBIUBAET
YCIELIHOCTb MPOLIECca OCTEOUHTErPalluy U MoClIeayolee (yHKIIMOHUPOBAaHUE BCEH OpTOneau-
YECKON KOHCTPYKIIMH.

IIpyn sTOM I [NanbHEWINEro IEepeHOca KEBAaTEIbHOM HArpy3KU IPHU NPOTE3UPOBAHUU
OoJsblIIOE 3HAYEHHE UMEET ONTUMU3ALMs (PYHKIMOHAIBHOM IJIOLIAJM KOHTAKTa IMOBEPXHOCTHU
MMIUIAaHTAHTa C KOCTbIO (II0JIpa3yMeBaeTcs 00beM KOCTHOM TKaHHU, HEMOCPEACTBEHHO KOHTAKTH-

pYIOLIEH C MOBEPXHOCTHIO UMILIAHTATA) — €€ MOXKHO JJOCTHYB 32 CYET PallMOHAIBHOTO MOa00pa
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(GbOpMBI UMITJIAHTATOB B COOTBETCTBUH C BHYTPEHHEH apXUTEKTOHWKOW KOCTHOM TKaHU MOCpPE.-
CTBOM ee JlaTepalibHOW Kommpeccud. MiMeHHo (hopMa MMILIaHTaTa, BMECTE C €ro TUaMeTpOM U
IUIOUIA/IbIO, ONPENEISIET UCXOAHYIO TUIOMAb KOHTAKTa. DTy IUIOIIAAb MOKHO JIOIOJHUTEIIBHO
YBEJIMUYUTh 32 CYET MHUKPOCTPYKTYPHOTO BO3JEHCTBUS Ha NOBEPXHOCTh MMIUIaHTaTa. OmHaKo
cleayeT NPUHATh BO BHUMAHHE, YTO M0 MEPE COKPAILIEHUS IJIOTHOCTU KOCTHOM TKAaHH aJIbBEO-
JISIPHOTO OTPOCTKA B MECTE YCTAaHOBKU MMIUIAHTaTa YMEHbIAETCS U 00beM KOCTHOH TKaHU, HE-
MIOCPEJICTBEHHO KOHTAKTUPYIOIIEeH ¢ HUM. IHbIMM cl0BaMH, IJIOIIA b KOHTAKTa HE BCEra BO3-
MO>KHO YBEJIMUYUTh JHILb ITyTeM MOJU(UKALMHU TApaMETPOB CaMOI'0 UMILIAHTaTA.

B nHacTosiiee Bpems B apceHase CTOMAToIO0ra — 3HaUMTENIbHOE KOJMYECTBO BAPUAHTOB HM-
IUTAHTATOB C BEChbMa CHJIBHO Pa3IMYAOLIMMUCS XapaKTEePUCTUKAMU. DTO MOXKET 3aTPYIHATh UX
1o100p B KOHKPETHOM KJIMHUYECKOM CUTyallud BBHUJY HEJOCTAaTOYHON MH(POPMHPOBAHHOCTU
CTELMAINCTa O MapaMeTpax M CBOMCTBAaX pa3HBIX MMIUIAHTATOB. Tak, cieayer oOpamarh BHHU-
MaHHe Ha GOpMy Tesla UMIUIAHTATOB, IIOCKOJIBKY pa3Hble ()OPMBbI PEKOMEHIYIOTCS AJIsi YCTaHOB-
KM B KOCTHYIO TKaHb pa3HoOW IUIOTHOCTU. CerojHsi Hauboliee paclpoCTpaHEHHBIMU (opMamMu
TeJa BUHTOBBIX 3HJ00CCAIbHBIX UMIUIAHTATOB SIBJISETCS LWJIMHAPUYECKas, KOTOpas peKOMEH/I0-
BaHa /ISl yCTAaHOBKH B INIOTHYIO KOocTh — D1-D2; xopHeBHuIHAs, peKOMEHyeMast sl yCTaHOBKH
B KOCTHYIO TKaHb (popmarta D2-D4, a Taxke KOHYCOBHIHAS — JIJIsl YCTAHOBKM B KOCTh Tuna D3—
D4. Kpome Toro, cymecTByeT 3aBUCUMOCTh MEXTy TUIOIIA/IbI0 TOBEPXHOCTH UMIUIAHTATa U OCO-
6eHHocTsIMU (popMmbl ero Tena. Tak, MakCUMallbHas IJIOIIA/lb MOBEPXHOCTH XapaKTepHa /s 11-
JUHIPUYECKON (POPMBI Tella UMIUIAaHTATa, MEHbINAs — /Il KOPHEBUIHOM U, HAKOHEI], MUHUMAaJIb-
Hasi — Y KOHyCOBHIHOH [6].

CeroniHst omy0OIMKOBAH psijl MCCIIEAOBAHUMN, TIOCBSILIEHHBIX IPpoOiieMe BEIOOpA IEHTaTbHbBIX
MMIUTAHTATOB C OMPEECIICHHBIMH XapaKTepUCTUKAaMU Makpopeibeda, ykazaHbl JOCTOMHCTBA U
HEJ0CTaTKNU UX MaKpOCTPYKTYpHBIX ocoOeHHOcTel. [Ipu 3TOM pe3ynpTaThl SKCIIEPUMEHTAIbHBIX
U KJIIMHUYECKUX MCCIIEOBAHUN HEPEAKO SIBJISIFOTCS HEOJHO3HAYHBIMU U MPOTUBOPEUNBBIMH, YTO
JielaeT UX HECONOCTABUMBIMU, COOTBETCTBEHHO, 3aTPYAHIET UX IKCTPAIIOJISILUIO HA ITOBCEIHEB-
HYI0 KJIMHHYECKYIO0 NMpakTuKy. lIpexae Bcero, 3T0 OTHOCUTCS K PEKOMEHJAIMSIM IO BbIOOpPY
Makpopeiabeda JIeHTAIbHOTO UMILJIaHTaTa JJIsl pa3HOM IJIOTHOCTH KOCTHOW TKaHU 0e3 yuera Ts-
KECTH XUPYPru4ecKo TpaBMbl NPU MUMILIAHTAUUU. B psane HayuHBIX myOiIMKanuil ONUCHIBAIOT
OMOMEXaHMUYECKYIO COCTOSITEIbHOCTh UMIUIAHTATOB C BBIPAXKEHHBIM BHEIIHUM Mpoduiem, nHaue
— «arpeccUBHBIM» MakpopeibeoM B pa3UYHBIX THUIAX KOCTHOHM TkaHHW. B npyrux wucciemoBa-
HUSIX TOBOPAT O MPEBOCXOACTBE LMIUHAPUYECKUX (OpPM Tejla MMIUIAHTAHTOB BCIEACTBHE HX
MEHBIIEr0 TPAaBMaTUYECKOT0 BO3/IEUCTBUS HA KOCTh. HeKoTOpble ydeHble HE OTMEUAlOT 3HAa4yu-

MBIX pa3JIMuiid ¥ TOAYEPKUBAIOT HEOOXOJMMOCTh IIPOBEICHHS YIITyOICHHBIX UccienoBanuii [ 14].
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Crnenyer Takxe OTMETUTh, YTO MPOQIIIb Pe3b0Obl B 3HAUUTEIHHON CTETICHH BIUSET HA MUK-
POTIOABMKHOCTh B CUCTEME «MMILJIAHTAT — KOCThY» MPH HEMEIJICHHOM Harpy>kK€HUH, TO €CTb, KOTAa
MOJIHOIICHHAST OCTEOMHTETrpanus eime oTcyTcTByeT. B padore W.H. [amesckoro u I1.C. ymi-
naHHUKoBa (2017) ObUIO MOKa3aHO, YTO MPH COMOCTABUMOM YPOBHE OKKIIFO3MOHHON Harpy3ku M
MaKpOMOJABUKHOCTH 3y0a, MPH W3MEHEHUH NMPOo(uiis pe3b0bl MUKPOTIOABUKHOCTh MOKET U3Me-
HATBHCS B HECKOJIBKO pa3. [Ipy 3ToM MakcUMalbHBIN CIBUT U 3a30p HAa MOBEPXHOCTH «UMIUIAHTAT
— KOCTB» HaOJIOJAI0TCS MIPH TPEYTOJIbHON popMe 3y0O1ia, a MUHUMaIbHBIN — mumna [17].

Kpome Toro, k (hakropam, UrparolIM BakHYIO pOJIb B YCIIEUIHOM Pa3BUTHU OCTEOUHTE-
rpalyy, OTHOCATCS XMMHUYECKHE XapaKTePUCTUKH MOBEPXHOCTU MUMILIAHTaTa, KOTOpPbIE Ompee-
JSI0T CyMMapHbIH (MHTETPUPOBAHHBIN) SHEPreTHUECKUN MOTEHIMA (3apsa MOBEPXHOCTH) UM-
IUTAHTaTa U €r0 PEaKIMOHHBIE MapaMeTpbl. 3HAYUMBIM YCIIOBUEM YCIIEIIHOW OCTEOUHTErpalluu
Ha HA4aJbHBIX 3TallaX CUUTAETCS OCEJaHHE KPOBSHOIO CI'YCTKa Ha IOBEPXHOCTh MHTPAOCCAJIb-
HOW YacTu uMIIIaHTata. B ero coctaB BXoadT: (paktopbl pocta (cocyauctsie (hakTopbl, TPaHC-
(hopMUpYIOIMNNA U HHCYJIMHONIOAO0HBIHN (hakTop), a Takke pudpuH.

Kpome toro, B nmporecce auccoruanuu GuOpUHOTEHA MPOUCXOIUT BEICBOOOKIEHNE KMHHU-
HOB M OMOJIOTHYECKH aKTUBHBIX KOMIIOHEHTOB CUCTEMbI KOMILJIEMEHTA. DTH (PaKTOPBI CTUMYJIH-
PYIOT penapanruoHHbIe MPOIecChl B KOCTHOM TKaHM, aHTMOTeHe3, a TaKkke (hopMUpOBaHHUE KOJia-
reHOBOM MaTpullsl. B wactHoCTH, QUOpUH mpeacTaBiseT co0oil Hanboee ONTUMAIBHYIO ajre-
3MOHHYIO CPely JJIsI OCTEOT€HHBIX CTBOJIOBBIX KJIETOK C UX Tocienyromen npommdepanueii. [1o-
CJICZTHHMI MPOIECC BBI3BIBAET PETPAKIMIO KPOBSHOTO CTYCTKA, B CBS3H C YeM OCOOEHHOCTH TOTIO-
rpa¢uyu NOBEPXHOCTH UMIUIAHTATA, B YACTHOCTH, €0 CIIOKHBIA MUKpOpelnbed, paccMaTpuBaroT-
Csl B UMCJe BaXHEUIIUX (paKTOpoB, Oiarojaps KOTOPHIM MPOUCXOIUT 3aKPEIIeHUs OEITKOBOTO
MaTpHKCca Ha MOBEPXHOCTH MMIUIaHTaTa. TakuM oOpazoMm, MUKpopeibed MMIIaHTaTa B 3HAUMU-
TEJIbHON CTENEHHU BIMSET HAa OCTCOMHTEIPATUBHBIM MOTEHLMAT €ro MOBEPXHOCTH H, COOT-
BETCTBEHHO, Ha ()YHKIIMOHAJIBHYIO COCTOSTEIBHOCTh MMIUIAHTaTa B 1eioM. C 3TOi TOYKH 3pe-
HUS, MUKpOpenbed ASHTaTbHOTO0 MMIUIAHTATa BBIMONHACT JABe (DYHKUIMU: YBEIWYCHUE TUIOIIAIN
MOBEPXHOCTH KOHTaKTa KOCTHOW TKaHM M UMIUIaHTaTa U ¢ukcauus GuOpuHaA Ha MOBEPXHOCTHU
MMILIAHTaTa C TMOCJEAYIoNmEed aare3nueil ocTeo0sacToB (YTO MOBBIMIAET CTENEHbh OMOCOBMECTH-
mocth) [11].

Crenyer 3aMeTUTh, YTO HauOoJee 3HaYMMble JOCTH)KEHUS MOCIEAHUX JIET B 00JIaCTH I0-
BbIIIeHUS 2P(HEKTUBHOCTH ACHTAIBHBIX UMIUIAHTATOB, KaK MPAaBUJIO, CBA3aHBl MMEHHO C Pa3BU-
THEM TE€XHOJIOTUI 00pabOTKU MX MOBEPXHOCTU. 3HAUEHHUE 3TOro (aKkTopa TPYIHO NEPEOLCHUTD,
MIOCKOJIbKY HaIlPaBJICHHOE HCIIOJIb30BAaHUE CBA3AHHBIX C HUM BO3MO>KHOCTEHM OTKpBIBAET HEHC-
yepraeMble MepCleKTUBBl Ul MOMCKA ONTUMAIBHBIX PEXHUMOB OOpaOOTKM MOBEPXHOCTH HM-

IJIAaHTATOB B COOTBCTCTBHUU C OKHAACMBIMHU KOHKPETHBIMHU YCIIOBUSAMU HUX q)YHKLII/IOHI/IpOBaHI/IH
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[4]. B akcnepuMeHTax in vitro u in vivo OBLIH MPOJAEMOHCTPHPOBAHBI MPEUMYIIIECTBA KOMILICK-
CHOM 00pabOTKHM TOBEPXHOCTH MMIUIAHTATOB: MAIIMHHOE HAHECCHHE INTPHUXA, IECKOCTPYUHBIH
METOJ M KHUCJIIOTHOE TpaBjieHue NMoBepXHOCTH (SLA). Pa3Hble MOBEPXHOCTH XapaKTEPU3YIOTCS
Pa3TUYHBIMH TOMOTPAPUUYECKIMH, MEXaHHUYECKUMHU U (PU3UKO-XUMUYECKUMHU OCOOCHHOCTSIMH,
OT KOTOPBIX B KOHEYHOM HMTOI€ W 3aBUCUT pEaKIMsl TKaHEW albBEOJSIPHOTO OTPOCTKA HA HUM-
IUTAHTAT. B 9acTHOCTH, OT MEXaHUYECKMX CBOWCTB UMILTAHTATA 3aBUCUT YCTOWYMBOCTH €TO TI0-
BEPXHOCTH K HAarpy3kam; Tonorpaduueckue XapakTepUCTUKHA UMILIAHTATa OTPEICIISIOT CTCIICHD
IIIEPOXOBATOCTH €r0 MOBEPXHOCTU M, COOTBETCTBEHHO, YCHEIIHOCTh OCTEOMHTETpaluu; OT €ro
(UBUKO-XMMHUYECKUX XapaKTEPUCTHK 3aBUCHUT MOBEPXHOCTHBIN NEKTPOXUMUYECKUHN MOTEHIIAAT
— MPU BBICOKMX 3HAYCHUSAX MOTCHIMAJIA HAa IMOBEPXHOCTH HMMILUIAHTATa IMPOWCXOIUT Pa3BUTHE
MEPBUYHOTO MENTHIHOTO CJI0S, YTO CIIOCOOCTBYET O0Jiee MOJHOLEHHOM ocTeonHTerparu [ 15].
YacTh mOMyYeHHBIX PE3YJIBTATOB ObLIa peann30BaHa B KIMHHUYECKON MPAKTUKE, B PE3YJIb-
TaTe Yero CErojiHs armpoOUpOBaHbI MHOTOUYMCIICHHBIE CIIOCOOBI 00pabOTKHU MOBEPXHOCTEH UM-
IUTAHTATOB, KOTOphIE MPUIAIOT UM pa3HOOOpa3HbIE CBOMCTBA M Pa3HYIO CTEMEHb IIEPOXOBATO-
ctu. Tak, ummiantat Branemark oOpabarbiBaeTcss MEXaHMYECKH M, COOTBETCTBEHHO, HE MMEET
MUKpopenbeda. B To ke BpeMs, IMILIaHTAThl ¢ TUTAHOBO-IJIa3MeHHbIM HanbuieHueM (TPS) xa-
paKTEepHU3yIOTCS HAMOOIBIICH CTENEHBI0 MIEPOXOBATOCTH, YTO CIIOCOOCTBYET YBETHYEHHUIO ILJIO-
a1 UX MOBEpXHOCTU B 6 pa3. OIHAKO MOBEPXHOCTh C TAKOW CTENEHBIO MIEPOXOBATOCTU UMEET
U ST HETOCTATKOB CaMbIM YacCThIM, CPEAM KOTOPBIX SBJISICTCS TaK HA3BIBAEMOE «OTIICITYIIHBA-
HHUE» — CEKBECTpaIHs AJIEMEHTOB MOBepXHOCTU. CeroiHsi Hauboiee pacpoCTpaHEHHBIMH SBIIS -
I0TCS JIEHTAJbHBIE UMIUIAHTATHI ¢ MOBEPXHOCTSIMH Tuma SLA (momydaercs myTem mecKoCcTpyi-
HOM 00pabOTKM MOBEPXHOCTH YAaCTUIIAMU OKCHUA ATIOMUHUS C MOCIEIYIONIMM KUCIOTHBIM Tpa-
BJICHHEM), OKCUANPOBaHHbIE (TIOTyYalOTCsl MyTEM HaHECEHHs Ha MOBEPXHOCTh UMILIAHTATa JIU-
OKCHJIa TUTaHA C TOMOIIBIO JIEKTPOXMUMUYECKON aHOIHOM OKCHIALMH) U C TIOBEPXHOCTSIMHU, MO-
muduuupoBaHHbIME (ocharamu. Tak, 0OpaboTKa MOBEpXHOCTH MMILIaHTaTOB THUna SLA cmo-
coOCTBYeT (POPMHUPOBAHUIO HIEPOXOBATOTO «KPATEPONOI00HOTO» penbeda, 4To crnocoOCTByeT
YBEJIMUYEHUIO IUIOMIAAN MOBEPXHOCTH MMIUIaHTaTa. Takoe MCKYyCCTBEHHOE 3arpyOeHHe MOBepX-
HOCTH CTHUMYJIUPYET OCTEOMHTETPAIMIO U CIIOCOOCTBYET (OpMHUPOBaHUIO O0JIee MPOYHOTO KOH-
TaKTa KOCTHOW TKaHU ¢ uMmIuiantatoM [1]. B Teuenne mocneaamnx 20 et o0CyKIAIOTCS OCTEO-
WHAYKTUBHBIE CBOMCTBA aTMa3HO-yIiepoAHbIX mieHoK (AVYII). B psne skcriepuMeHToB in vivo
OBLIO MOKa3aHO, YTO B TEUEHUE OJHOTO rojia OHU CTUMYJIUPYIOT mpouecc auddepeHnpoBaHus
KOCTHOMO3TOBBIX KJIETOK B OCTEOI€HHOM HaIpaBJIeHUH, (HOPMUPOBAHHE U MUHEPAIN3AIIUIO BHE-
KJIeTOYHOTO MaTpukca. B padore A.Il. PyOmreitn u coaBt. (2018) B KIIMHUYECKUX YCIOBHAX OBI-
Ja TIpoBeZieHa anpoOaIlvs BHYTPUKOCTHBIX UMIUIAHTATOB C MHOTOCIOWHBIMU MTOKPBITUSIMU, C TIO-

KpPBITUEM AVIIL HOJ'Iy‘lCHHBIC pe3yJibTaTbl CBUACTCILCTBYIOT 00 MX BBICOKHX OCTCOUHAYKTUB-
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HBIX cBoicTBax. OJHAKO aBTOPHI MOAYEPKUBAIOT, YTO OKOHYATEIbHBIE BBIBOJBI MOKHO OyneT
cenaTh MOCIEe HAKOIUIEHHS MacCHBa JJAaHHBIX Pa3sHBIX UccienoBaTeneil. Benenctsue Toro, uro
MmeTozabl nomyueHuss AYII BecbMa pazHooOpa3Hbl, B HACTOAIIEE BPEMsI CUCTEMAaTUYECKHE JaH-
HbI€ 10 BIMSHUIO UX (PU3UKO-XUMHUYECKUX CBONCTB, CTPYKTYPBI M COCTaBa Ha OMOMEIUIIMHCKHE
XapaKTepUCTHKHU OTCYTCTBYIOT. Kpome Toro, crucremMaTusaius JaHHBIX CTAHOBUTCS MPAKTUYECKU
HEBO3MOXKHOM WU3-3a pasziuyMsl NPUMEHSEMBIX pa3HbIMHM aBTOpPaMH METOAOB HCCJEJI0BaHUs, a
TaKKe KJICTOK Pa3IM4YHbIX JUHUH [12].

Crnenyer OTMETHUTD, YTO HEMAJIOE 3HAUEHHE IIPU MCIIOIB30BAHUM PA3JIMYHBIX METOJIOB MO-
IuUKALUK TTOBEPXHOCTH MUMILIAHTATOB UMEIOT METObI (HOPMHUPOBAHHSI €TO MUKPOCTPYKTYPBHIL.
Wx HEeKOppeKTHOE MPUMEHEHNE MOXKET MPUBECTH K HEPAaBHOMEPHOU 00pabOTKe MOBEPXHOCTHU U,
KaK CJIEZICTBHE, CO3JaHMIO TIOBEPXHOCTH BECbMa HU3KOro KauecTBa. Hampumep, MeToq KUCIOT-
HOTO TpaBieHHS MpHU (HOPMUPOBAHHHU MHUKpOpebeda MOBEPXHOCTH ACHTAIBHOTO HWMIUIAHTATa
tuna SLA npuMeHsieTcs ¢ LeJblo yaJeHusl YacTHIl OKCHJa aTIOMHMHUA ¢ 00pabaThiBaeMOM 1o-
BepxHOCTH. OJJHAKO, MPU 3TOM OO0JbIIOE 3HAUCHHE WMEET KOHIIEHTPAIUsI KUCIOThI, TOCKOJIBKY
€€ HepalMOHAIbHbIN 1o100p 00epHeTCs MO0 HE IMOJIHBIM YJaJIeHUEM YacTHUIl C MOBEPXHOCTH
(mpy HU3KOW KOHIIEHTPALUH), JTUOO0 CTIAKUBAHUIO MPEIBAPUTEIBHO CPOPMUPOBAHHONW MHUKPO-
IEPOXOBATOCTH MOBEPXHOCTH (IIPU CIUIIKOM BBICOKOH KOHIIEHTpanuH) [6].

C uenbio ycTpaHEHHs YKa3aHHBIX HEIOTATKOB PA3IUYHBIX CIOCOOOB MOAM(DHUKAIMH I0-
BEPXHOCTH JIEHTaJIbHBIX MMILIaHTaTOB KoMmnanuei Finish Line Itd. Obuta 3amatentoBaHa meTo-
nuka o0pabotku umiuiantatoB Clean&Porous, B pe3ysbraTe KOTOPOH MOMydaloTCs ACHTAIbHBIC
uMIUIaHTaThl ¢ oBepxHocThio Hybrid Surface Treatment (HSTTM). CyTb METOAMKH COCTOUT B
CHeIHalIbHOM MOBEPXHOCTHON 00paboTKe UMILIaHTaTa MOCTe MpeaBapUTeIbHON abpa3uBHON 00-
paboTku ¢docdaTomM KanbIus U OTMBIBAHUS B ClIa0BIX KUCIOTax. B pe3ynprare, ¢ 0MHONU CTOpPO-
HBI, €r0 MOBEPXHOCTh XAPAKTEPU3YETCS BBICOKOPA3BUTON CTPYKTYPOIl; a C APYrou, — TOCTUTAET-
Csl XUMHUYECKasi YMCTOTa IOBEPXHOCTH MMIUIAHTATOB 3a CUET YJAJIECHUs IIOCTOPOHHUX IPUMECEH
U BbIMBbIBaHUS abpas3uBa u3 nop. B skcnepumente, nposenenHoM K.C. Kynuk (2017), 65110 ycTa-
HOBJIEHO, YTO UMILIAHTATHI ¢ MOBEPXHOCTHI0O HSTTM ycrnenHo npoxoasaT OCTEOMHTETPALNIO KaK
IIPY OTCPOUEHHOM, TaK ¥ MPU OJHOMOMEHTHOM UMILIAHTAlMU. DTO JaeT BOZMOXKHOCTbH CeIaTh M-
TUIAHTAIHIO OOJIee MPOTHO3UPYEMBIM TAIOM JICUCHHUS U YCKOPUTh Ha4asio mpoTe3upoBanus [5].

Becbma mHTEpecHa HOBasi BO3MOXKHOCTB IOBBIIIEHHS MPOLIECCA OCTEOMHTErPALUU ITyTEM
Moau(UKAIMY MOBEPXHOCTH MMILIAHTATOB Ha HaHOpa3MEpHOM ypoBHe. Mnes ux mcmoip3oBa-
HUS 3aKJII0YaeTcs B KOHTPOJIMPYEMOM pa3MEIIEHUH Ha MOBEPXHOCTH MMILIAHTATOB MOJIEKYJ C
aKTHUBHBIMH OmosiorndeckuMu 3¢ddexramu, 4To Mo3BOJISET JOOUTHCS MAKCUMAIBHO OBICTPOM
MHHIAATM3AIMM OCTEOTeHe3a Ha BCel MOBEPXHOCTH MMIUTaHTaTa. OHAaKO 1Mo00HbIe pa3padboT-

KH IIOKa HaJICKW OT BHCAPCHUSA B KIIMHUYCCKYIO IPAKTHKY, ITOCKOJIBKY 4YaCTb U3BCCTHBIX HAHO-
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TEXHOJIOTHI OKa3anach HEMPUTOIHOW JUIS CO3/aHUsl MOJOOHBIX JIEHTAIbHBIX HMILIAHTATOB, a
9acTh MPOJIEMOHCTPUPOBAJIA HEIOCTATOUHYIO 3PPEKTUBHOCTH B SKCIIEPUMEHTE U KITMHUKE [2]. B
MOCJIeIHUE TOABl 00CYKIACTCsI POJIb B MPOLIECCE OCTEOMHTETPAIlMM HAHOYACTHIl METaioB. B
YaCTHOCTH, B UCCJIEIOBAaHUU ObLTa 0OHApY)KEHA SMUCCHS C TOBEPXHOCTH UMILIAHTATOB HAaHOYAC-
THUI[ METAJJIOB, YTO, 10 MHEHHUIO aBTOPOB, 00YCIIOBIMBAET BO3MOKHOCTh MX y4acTHus B Ipoliecce
OCTCOUHTETpAITUH.

Takum 00pa3oM, COBpeMEHHBIE HCCIICAOBATENN YACISIOT OOJbIIOe BHUMAHUE BOIPOCAM
noBbIIeHUS 3(h(HEKTUBHOCTH OCTEOMHTErPAIMH JICHTAIBHBIX UMIUTAHTaTOB. B coBpeMeHHOI oTe-
YeCTBEHHOH U 3apyOeKHOM TUTepaType 3Ta npobdiaemMa U3ydaeTcs B pa3InYHbIX aCIEeKTax — BIIHS-
HUE MaKpo- U MHUKpopenbeda, HAMbUICHUS Pa3IMYHbIX CyOCTaHIIMMA, aHAIU3 KJICTOYHBIX MeXa-
HU3MOB OCTE€OMHTErpanuu u Ap. OJHAKO UMEIONIMECS JaHHbIC 3a4acTyl0 MPOTUBOPEUYUBHI, a UX
CHUCTEMAaTH3allisl U COMOCTaBIICHUE BeCchMa 3aTpPy/HUTENbHBI. TeM He MeHee, COBEpUIEHHO OYe-
BUJIHA HEOOXOAMMOCTh MPOJOJIKEHUS MCCIENOBAHUI JaHHOTO BOMpPOCA C LIETbI0 HAKOTICHUS
60Jb11Ier0 00beMa IKCIEPUMEHTANIBHBIX JaHHBIX, YTO O3BOJIUT B AaJIbHEHIIIEM C/IE/IaTh BBIBOIbI
0 TPUMEHUMOCTH TPEIaraeMbIX METOJHUK U CIIOCOOOB MOBBIIICHHUS OCTEOMHTETPAIIUU JICHTAIh-

HBIX UMIUIAHTATOB B KIIMHUYECKOU IIPAKTHUKE.
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Abstract. Based on the new classification of the genome (basic and acquired genome) and the
modern understanding of the formation of higher nervous activity in humans, the basic causes of
the formation of autism spectrum disorders (including autistic disorder) are given. A new promi-
sing approach for the treatment of autism spectrum disorders is proposed — classical gene therapy.
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wninhunhl] ppmbqupnudttph) dAbunpdwb hhdtwljwb yqundwntbpp: Unwgwpljynid
t wnunhquh uykljpnph pwbqupnudibph poiddwi inp ununnudiughg dninkgnid’ nu-
uwljut ghiught phpuwhw:

Zpdtvwpunkp’ wninpqup agklnph puwbqupnid, hhdiulwé qkind, dknppkpnih gk-
ind, pupdp wpnuyhl wlnhynipinil, puuwlub qEiughl pEpuwhu:

BBEJEHUE

Ha cerognsniHuil 1eHp BeCbMa aKTyaJbHBIM SIBJIIETCS M3YUYEHHUE W MPABUIBHOE MOHUMA-
HUE MEXaHNW3MOB BO3HUKHOBEHUS PACCTPONCTB ayTUCTUYECKOTO CIIEKTPAa HA OCHOBAaHUH BEPHOTO
MOHUMAaHUS (POPMHUPOBAHUS BBICIICH HEPBHOU JIEATEIHHOCTH Y YEIIOBEKA.

AyTUCTHYECKOE PACCTPOUCTBO [3] — pacCTpOMCTBO, KOTOPOE BO3HUKAET BCIEACTBUE HAPY-
IICHHSI Pa3BUTHS TOJIOBHOTO MO3Ta U XapaKTEepPHU3yeTcs BHIPAXKEHHBIM M BCECTOPOHHUM Jeuiin-
TOM COLIMAJIbHOI'O B3aUMOJICHCTBUS U OOIICHHUS, a TAK)KE OTPAaHMYEHHBIMU UHTEPECAMHU U MTOBTO-
PAIOIIMMHUCS JCHUCTBUSAMU. BollienpuBeieHHbIE NMPU3HAKK HAYWHAIOT MPOSIBISATHCS B BO3PAcTe
10 3-x net [4]. Cxoxue COCTOSHUS, IPU KOTOPBIX OTMEYal0TCs 060j1ee MITKHE CHMIITOMBI, OTHO-
CAT K paccTporicTBam aytuctudeckoro crekrpa (PAC) [5].

CornacHo KJIaCCHYECKUM MPECTABICHUAM, PACCTPOMCTBO ayTUCTUYECKOTO CIIEKTpa — HEM-
POOHTON€HETHUYECKOE PACCTPOMCTBO, TO €CTh PACCTPOIMCTBO MCHUXUYECKOIO Pa3BUTUSL C HACTYII-
JICHHEM B MJIQJICHYECTBE WJIM JIETCTBE, XapaKTePU3YIOIIeecs: CTOMKUM JAe(PHUIUTOM CIIOCOOHOCTH
HAYMHATH U TIOJACPKUBATh COIIMANILHOE B3aUMOJCHCTBHE U OOIIeCTBeHHbIE CBsA3H. Kpome Toro,
XapaKTEePU3yeTCsl OrPAHMYECHHBIMU HHTEPECAMHM M YacTO IMOBTOPSIOUIMMUCS MOBEIACHUYECKUMU
nevictBusiMu. OcHOBHas Xxapakrepuctuka PAC 3T0: mepMaHEHTHBIH Ae(DUIMT B COIMAIBHONW KOM-
MYHUKAallUM U COLMAIbHOM B3auMojelcTBUU. ['maBHBIM HepoctaTkoMm y jul ¢ PAC sBustorcs
HABBIKM COTJIACOBAHHOTO C MapTHEPOM MO OOIIEHHI0 BHUMAHHS M B3aMMHOCTH BO B3aMMOJCH-
ctBun. Cpeaun JroJel ¢ pacCTpOMCTBOM ayTUCTUYECKOTO CIEKTPa 4acTO BCTPEYAECTCS] YMCTBEH-
Hasl OTCTAJIOCTh, HO BCTPEYAIOTCSI U BHICOKO(YHKIIMOHAIbHBIE UH/IMBUYYMBI C JTAHHON 0COOEH-
HOCTHI0. CHMIITOMBI ayTH3Ma MOTYT ()OPMHUPOBATHCS BCIIEICTBHE M3MEHEHHI B Pa3IMYHBIX CH-
CTEMax MO3Tra, IPOUCXOAIIUX BO BpeMs ero pa3sutus [6]. HecMoTpss Ha MHOrOYMCII€HHBIE UC-
CJIEIOBaHMS MOJTHOLEHHOIO MMOHMMAaHMs 3TOr0 Mpoliecca enle He JOCTUTHyTo. B onucanuu me-
XaHU3Ma PACCTPOMCTBA MOXHO BBIIEIUTH ABE oOnacTH: (1) marodu3mosorus CTpyKTyp ¥ Ipo-
1IECCOB MO3ra, aCCOIIMUPOBAHHBIX C AyTU3MOM, U (2) HeHpOoPHU3NOIOrHIecKre CBSI3U CTPYKTYp C
NoBeJeHUYECKUMH peakuusimu [6]. He crannapTtHoe, WHOE MOBEIEHHE MOXKET 0OYCIaBIMBATHCS
MHOTUMH TaTtodusuonornueckumu axtopamu [7]. Kak u3BecTHO, cpeau MpUYHH BOSHUKHOBE-

Hus PAC BbIICISIOT HACIEACTBEHHBIE (PAKTOPHI M BO3JCHCTBUE BHEIIIHEH CPEIBI.
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HEJIb TEOPETHYECKOI'O UCCJIIEJOBAHUA

['maBHOM 11€NbI0 TaHHOW HAay4YHOUW PabOTHI SIBUJIOCH MPEICTABICHHE HOBOT'O IMOHUMAHUS
MEXaHU3MOB (DOPMHUPOBAHHS PACCTPOUCTB AyTUCTHUYECKOTO CIIEKTpa Ha OCHOBE HAIIMX JOCTH-
KEHUH B 00JIaCTH KJIETOYHON OMOJIOruM, HeporeHeTHkH U Heiipodusuonoruu [8]. [Ipemnaraem
TaKXKe aBTOPCKOE PELIEHHE 3TOW MEIUIUHCKON U COLUAIbHONW MPOOIEeMbI ¢ IOMOLIBbIO UCIONb-
30BaHMS METO/1Aa KJIACCUYECKOW T€HHOM TepaInu.

Vxe uzBectHo 6osiee 1000 reHOB, aCCOLMUPOBAHHBIX € ATOU Ipynnoi 3a0oseBanuid. boib-
IIMHCTBO U3 HUX CBSI3aHBI C pabOTON Mo3ra 1 OeJIkaMu, KOTOpBIE BIUSAIOT Ha CUTHAJIbHbIE TyTH U
JKCIIPECCHUIO T€HOB. 3MeHeHus B CTPyKType IeHa BIMSIOT Ha pa3BUTHE Mo3ra opranusma. [lo
pa3HbIM JAHHBIM U B 3aBUCUMOCTH OT CEMENWHOM MCTOpUU pa3BUTHE OOJIE3HU 3aBHCUT OT T'€HE-
tuku Ha 60-92%. Jlo cux mop TouHslii Mmexanu3Mm HacienoBaHusi PAC noka He siceH. Mccneno-
BaHUs MOKA3bIBAIOT, YTO Y OAHO3UTOTHBIX OJM3HEIIOB PUCK Pa3BUTHs PACCTPOICTBA BHIIIE, YEM
y Pa3HO3UI'OTHBIX, & Y PA3HO3UTOTHBIX OJU3HEIIOB OH BBIILIE, YEM y POJHBIX OpaTheB U CECTep.
OTO TOBOPUT O TOM, YTO Ha pa3BUTHE 3a00JEBaHMS BIMAET HE TOJIBKO I'€HETHKA, HO U T€YEHUE
O6epeMenHocTU. Mcxons u3 Haleil HOBOW KiacCU(pUKAMU €HOMa Ha OCHOBHOM U NMPUOOpETEH-
HBI{ 1 HaIIero MOHUMaHUsA (OPMHUPOBAHUS BHICIICH HEPBHOW JEATEIHHOCTH Y YEJIOBEKa CTaHO-
BUThCS SICHBIM, 4TO npuunHoi PAC sBnsercs HenpaBuibHOE (HOpMUpPOBaHHE MPHUOOPETEHHOTO

réHoMa B IIpoHecce 3M6pI/IOHaJ'IBHOFO u HOCT3M6pI/IOHaJ'IBHOFO Pa3BUTHA.

HOBAS KIJACCUDPUKAIIUA TEHOMA

I'eHOM — COBOKYITHOCTH HACJIEICTBEHHOTO MaTepuaia, 3aKJI0YEHHOTO B KJIETKE OpraHu3-
Ma, KOTOPBIA CONEPKUT OHOIOTHUECKYI0 HH(POPMAIIHIO, HEOOXOTUMYIO JUISl IOCTPOCHUS U TO/I-
JEp>KaHUsl OpraHu3Ma. BoJIBIIMHCTBO '€HOMOB, B TOM YHUCJIE I'€HOM YEJIOBEKA U F'€HOMBI BCEX
OCTaJIbHBIX KJIIETOYHBIX (hopM ku3HH, cocTosaT u3 JIHK [1; 2].

CornacHo kjaccMuecKUM JaHHbBIM, y UenoBeka Pa3ymMHOro HaciencTBEHHBIM MaTepuan
COMAaTUYECKOMN KJIETKH MPEACTaBIEH 23 napaMu XpoOMOCOM, HaXOISIIUXCS B JIPE, a TAKKE KIIET-
Ka o0y1alaeT MHOXECTBOM Konui mutoxoHApuanbHoi JITHK. 22 ayTocombl, MOIOBBIE XPOMOCO-
Mbl X 1 Y, mutoxonapuanbHas JIHK yenoBeka BMecTe conepxkart nmpuMepHo 3,1 mipa. map oc-
HOBAaHUM.

Y MHOTHX BHJIOB TOJIBKO MaJiasi 4aCTh OOIIeH Mocie10BaTeIbHOCTH FreHOMa KOJUPYyeT Oer-
ku [9]. Tak, Tonbko mpumMepHo 1,5-2% reHoma 4enoBeka COCTOUT U3 KOJUPYIOMIUX OEJIOK IK30-
HoB (yuyactkoB JIHK, xonmuu xotopeix coctamisior 3penyro PHK). I[IpuunHbl Hamudus Takoro
OosbIoro Koauuectsa He koaupyromen JJHK B sykaproTnueckux reHomax v orpoMHasi pa3HHu-

1a B pazMepax reHoMoB (C-3HaueHue) — 0JIHa U3 Hepa3penIéHHbIX HayYHbIX mpobiem. Uccnemno-
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BaHUs B 9TOM 00JaCTH yKa3bIBalOT Ha OOJBIIOE KOJTHYECTBO (PparMEeHTOB PEIMKTOBBIX BUPYCOB B
aton yactu JIHK.

[IpouTeHne mociaen0BaTeIPHOCTH OYKB B T€HOME YeJIOBEKa €IIe HE JIaeT MOHUMAHHUS TOTO,
Kak paboraeT reHoM. Tak Kak 9T0 He pacmM(poBKa T€HOMa, a HAMPOTUB — 3alIM(PpPOBaAHHBIN
TEKCT, CMBICJI KOTOPOTO MHOTHE CIEUUAIUCTBI O CHX NOp He moHMMaroT. CoryiacHO Kiaccuye-
CKHMM TIPEJICTABJICHUAM (710 TIOSIBJICHUSI BUPYCHBIX, TEHETUYECKUX TEOPHI M HOBBIX Kilaccuuka-
i, 2018 r.), «<OCHOBHAs MHTPUTa» 3aKIH0YAJIaCh B TOM, YTO BCE KJIETKU OpraHu3Ma UMEIOT O/1-
Hy u Ty e JIHK, B koTOpO#i comepxutcs nHPopMaIs 0 KOAUPOBAHUU OMPEICICHHBIX OEIKOB,
HO KJIETKM Pa3HbIX TKAHEW Pa3JIM4YHbI, KIETKHU JKEIy/IKa HE MMOXO0KM Ha HEPBHbIE KIETKU WIHA Ha
KJIETKH TIoueK. B mporiiecce pa3BUTHS KaKIbIi OpraHU3M MPOXOIUT MyTh OT 3UTOTHI IO B3POCIOM
0CcOOM U MPHU 3TOM BCE BpeMs MEHSETCA, a TeHOM — HeT. O4eBUAHO, UTO paboTa reHOB HEOJMHA-
KOBa B pa3HOM MECTE€ U B pa3HOE BpeMs. B ToM, Kak 3TO Bce peryJupyeTcsi, — U COCTOsIa OCHOB-
Has «3arajka >Ku3Hu». Huke mpeacTaBuM Hally MO3MIMIO, COTJIACHO KOTOPOM peliaercs 3Ta
npoOiema.

DTO0 CcTajlo BO3MOXKHBIM OJjlarofiaps BEpHOMY MOHUMAaHHIO POiIu U GyHKIUI BUpycoB (0HO-
KOMMYHHKATOPOB) B TIPUPOJIE, a TAK)KE MPU3HAHUIO TAKOTO 0a30BOT0 OMOJIOTMYECKOTO MPOIIec-
ca, Kak (hopMupoBaHue U QYHKIIMOHUPOBAHHE MPUOOPETEHHOTO T€HOMA B TPOIlecce OHTOTeHe3a.
Wunave roBopsi, B NpUpojJe ACUCTBYET IIIACTUUYHOCTh FreHOMa. Bupychl (OMOKOMMYHUKATOPBI) —
MUTPHUPYIOIIAE OPTaHEUTbl DYKAPUOTUUECKUX KIJIETOK — MOOWJIBHBIE T€HETHYCCKHUE DJIEMEHTHI.
OHM BHOCAT OTPOMHBIN BKJIAJT B (DOPMUPOBAHKE TPHOOPETEHHOTO FT€HOMA OpraHU3Ma.

OCHOBHOI T€HOM — 3TO COBOKYITHOCTh BCEX I'€HOB, MOJYYEHHBIX OPraHU3MOM OT siilie-
KJIETKU M CIIEpMATO30U/Ia B PE3yJIbTaTe OIUIOJOTBOPEHUS (SACPHBIM, MUTOXOHIPHAIBHBIN, TJ1a-
CTUIHBIN). DTO — BEpTUKAJIbHAS TIEpeiada TCHOB.

IIpuoGpeTeHHbIi TeHOM — 3TO COBOKYITHOCTh BCEX I'€HOB, IMOJIYYEHHBIX OPraHU3MOM B IPO-
1ecce YMOPUOHATLHOTO M MTOCTIMOPHUOHATBHOTO MIEPHOIOB OT MUTPUPYIOLIUX OPTaHeIUT dyKapu-
OTUYECKUX KIETOK (OMOKOMMYHHMKATOPOB) M APYTUX MOOWIBHBIX F€HETHUECKHUX JJIEMEHTOB, B
Bune mojekyn JIHK u PHK. Oto — ropusonransHas nepenaya reHoB. [IpuoOpeTeHHBIN TeHOM
SIBJISIETCSI UHAMBHUIYAJIBHBIM U KaXXI0M COMAaTUYECKOM KIETKU. Eciu mpolecc uMeer MecTo B
rameTax, TO MOTyT ()OPMUPOBATHCS T€HBI YHIOBUPYCOB, UTO YK€ IMEepPeaacTCs M0 HACIEACTBY U3
MTOKOJICHUS B IOKOJICHHE.

CornacHo BBIIIEH3TOKEHHBIM JaHHBIM O MPUOOPETEHHOM M OCHOBHOM T'€HOME, MOXKHO
JaTh HOBOE OmpeJiefieHue TepMUHY «(PeHoTUI». DEeHOTUM — 3TO MPOSBIEHNUE COBOKYMMHOCTHU Te-
HOB, TIOJIYYCHHBIX BEPTUKAJIBHBIM U TOPU3OHTAJIBHBIM KaHaJaMHU Tepeaadyd TeHOB, U Pe3yJbTaT
ux B3aumozeiictus. CrnenoBareiabHO, (PEHOTHUIT €CTh IKCIpeccus (MposBleHne) reHotumna. Ecre-

CTBCHHO, CBOM BKJIaJl BHOCSIT KOMOMHATHUBHAS U MyTallUOHHAA U3MCHYNBOCTD.
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OpranusM B TeUYeHHE BCEH JKU3HU — C MOMEHTA OIUIOAOTBOPEHHUS SUIEKICTKH 10 CMEPTH
UMeeT BO3MOXXHOCTh 000TamaTh CBOM IeHOTHUIN Oyiarofapsi YBEIHUSHHIO JIOJIH MPHOOPETEHHOTO
reHoMa. DTO OCYIIECTBIIAETCS MyTEM TOPU30HTAIBHOTO MepeHoca reHos. MHpopmanus, moiy-
YeHHAasl CEHCOPHBIMHM CHCTEMaMH OpraHu3Ma O BHEIIHEH U BHYTpEHHEH cpejie, aKTUBHO BIHUSET
Ha U3MEHeHHe (oOorareHue nim 00eTHeHNE) MPUOOPETEHHOT0 TeHOMa opranu3Ma. B pe3yibra-
Te MeHsieTcs peHoTur. OHAKO 3TH U3MEHEHUS 3aTParuBaroOT JIUIIb I'eHbl ONIPEIEICHHbBIX KIETOK
OINpEJICTICHHBIX TKaHEel opraHu3ma. Hanpumep, U3MEHSIOTCS KIETKU LEHTPAJIBHON HEPBHOU CH-
CTEMBI YEeTIOBEKa WIJIH KUBOTHBIX, HIMMYHHOUH CHCTEMbI MU KJIETKH KUIIICYHHUKA.

CornacHo JOIMOJHUTENBHOMY MOJOXKEHUIO KIETOUYHOW TEOPHH, KIETKH MHOTOKJIETOYHBIX
OpPraHU3MOB, HANIPUMEDP, 3UT0Ta — TOTUIIOTEHTHBI, T.€. 00Jaat0T T€HETUYECKUMH MOTEHIUSIMHI
BCEX KJIETOK JJAHHOT'O OpraHu3Ma, PaBHO3HAYHbI 10 T€HETUYECKON MH(OpPMAIK, HO OTIMYAIOT-
csl IPYT OT Apyra pasHOM AKCHpPEcCHel pa3IMYHbIX I'€HOB, YTO MPUBOAUT K MOP(HOIOTHIECKOMY
1 (YHKIMOHAJIBHOMY pa3Hoo0pasuio — K nudepeniupoBke. Hame MHeHHe KapAWHAJIBHO OT-
JMYaeTCs OT MPUBEACHHOIO BBIIIE JOMOIHUTEIBHOTO MOJOKEHHS KIETOYHOW Teopuu. Mmes B
BUJY, YTO €CTh NMPHUOOPETEHHBI T'€HOM (KpOME OCHOBHOI0) — KJIETKH B IPOIIECCE OHTOreHe3a
OpraHu3Ma y>Ke CTAHOBATCS HE PaBHO3HAYHBIMM IO TF€HETHYECKOM MH(OpMAaLuHU U, CliefoBa-
TEJBbHO, OTJIMYAIOTCS JIPYT OT JIpyra He TOJBKO pa3HOW 3KcIpeccueil pa3iu4HbIX I'€HOB, HO U
pPa3IUYHBIM F€HHBIM HAOOPOM MPHOOPETEHHOr0 reHOMa. JTO MUMEET BaXkKHEMIlee 3HaUeHue Ipu
MophoPyHKITMOHATHFHOM pa3zHooOpa3uu (auddepeHuanum) KIETOK U SBISETCS HEOOX0IMMBIM
YCJIOBUEM JIsl TIOSIBJIEHUSI BBICOKOCTIELIMATM3UPOBAHHBIX KJIETOK MHOTOKJIETOYHBIX OPraHU3MOB,
Harnpumep, B Ipoliecce NepUHATAIBFHOIO U NOCTHATAJIBHOTO IEPUOIOB OHTOreHe3a. DTy 0coOeH-
HOCTb HE YUMUTHIBAIOT MHOTHE yUY€HbIE, Bpauu U OMOWHKEHEPHI IPU MOJYyUYEeHUU TKaHEeH U opra-
HOB 1n Vitro /Ui UX JaJbHEUIIEero UCIIOJIb30BaHUs B MEIUIMHCKUX LENAX (Tepecajka TKaHed u
OpPTaHOB) W MOATOMY HE MOTYT IOJYyYUTHh MOJTHOIEHHO (PYHKIMOHUPYIOUINE U MPHUTOIHBIC IS
NePecaJKi PEIUIHUEHTY MHOTHE BH/IbI YEIOBEUECKUX TKaHEH U opraHoB. Ha ceronusmnuii 1eHp
elle HUKOMY HE YJaJIOCh MOJIyYUTh FOJIOBHOW MO3T YeJOBeKa in Vvitro, U He MOJYYHUTCS, €CIH He
YUUTHIBATh HaJUUKE MPUOOPETEHHOrO0 FeHOMa KJIETKH, MOTOMY YTO B CJOXHO (DYHKIHMOHHUPYIO-
IIMX OpraHax KJIYEeBYIO pOJib UTPAET UMEHHO TOPU30HTAIbHBIN IEPEHOC T€HOB.

Taxum 00pa3zoM, yUuThIBas HOBYIO KJIACCH(PHKAIINIO TEHOMA MOYKHO JJOCTHYb MOJHOTO I10-
HUMAaHHUS Pa3IMYHBIX OMOJIOIMYECKHX MPOLECCOB, MPOTEKAOMIUX HAa FEHETUYECKOM, KIETOYHOM
Y OpraHM3MEHHOM YPOBHSIX OpraHU3allid, B HOPME U MPH Pa3IMYHBIX MATOJOTHUSX, HE TOBOPS

YKC 00 OIPOMHBIX IMEPCICKTUBAX, OTKPBIBAIOIIUXCA IEPET 6I/IOI/IH)KeHepaMI/I.

®OPMHUPOBAHME BBICIIEN HEPBHOM JIEATEJIBHOCTH Y YEJIOBEKA
Eciu yuecTb, 4TO OpraHu3M/KJIeTKa UMEET OCHOBHOM M MPUOOPETEHHBIH I'€HOM, TO ATOT

(baKT «IIPOJIUBACT CBET» HA MHOKCCTBO HC PCHICHHBIX B HACTOAIICC BPEMA HAYYHBIX BOIIPOCOB H,
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B MEPBYIO OUYepellb, Ha ACMEKThl FTEHETMUECKOTO YPOBHS Pa3BUTHUSI OpraHusMa. B cBoro ouepenb,
CTAaHOBHTCS TMOHSATHBIM, KaK M TI0 KAKUM MOJICKYJISIPHBIM MEXaHH3MaM ocyIecTBisieTcs nudde-
peHLMalUs KJIETOK Y MHOTOKJIIETOYHBIX OPraHU3MOB B MPOLIECCE MHAMBUIYAIBHOTO Pa3BUTHSL.
HayuyHo oGocHOBBIBaeTcs, HalpuMep, MOSBICHHE BBHICOKOCTIEITUATU3NPOBAHHBIX (DYHKIMN Y HEW-
POHOB MO3ra 4YeJOBeKa M MPOSIBICHHUE YK€ HA OPraHM3MEHHOM YpPOBHE Pa3IMYHbIX (PyHKUIUN
BBICIIICHT HEPBHOM NeATETLHOCTH. Bce €m0 B TOM, 9TO COBPEMEHHBIE KJIACCHUECKUE TCHETHKHU
M3YyYaloT JIUIIb OCHOBHOM T'€HOM OpraHu3Ma, TO €CTh I'€HBI, MOJTYYEHHbIE OT POJUTEIBCKUX MO-
JIOBBIX KJIETOK (siiiiekeTka u cnepmaro3onn). OnHako i pyHKIMOHUPOBAHUS BHICOKOCTIEIHA-
JU3WPOBAHHBIX KJIETOK (HAIpUMEp HEMPOHBI MO3Ta) — T€X F€HOB, KOTOPbIE OBLIN MOJIYYEHBI OT
poauTenel BEpTUKAIBHBIM ITyTeM Tepeaadn OyaeT HemocTaTouHo. COryiacHO HallMM HAyYHBIM
MPEJICTABICHUSIM ISl TIOJTHOLIEHHOTO BOCHPHUATHS WH(GOpMaNnU, GOPMUPOBAHUS JTOITOBPEMCH-
HOW mMaMsITH ¥ (YHKIIMOHUPOBAHUSI HEPBHOW CHCTEMBbI OPTaHMU3M B IMPOIECCE OHTOTEHE3a JI0JI-
KEH JOTOTHUTEIBHO MOMYyYUTh OINpeleNeHHbIII Ha0op TeHOB MyTEM TOPU30HTAIBHON Mepeaaun
TeHOB. DTO, IPOUCXOAUT B MIEPUHATAIBHOM U MOCTHATAJIbHOM MEPHOJaX UHIUBUIYAIBHOTO pa3-
BUTHUS Opranu3Ma. Jljis TOro 4TtoObl OOJILITMHCTBO M3 BBICOKOCTICITHATM3UPOBAHHBIX KIIETOK B
OpraHM3Me YeJIOBEeKa Hayalld TMOJHOLEHHO MCIONHSATH MpeAHauYepTaHHbIE UM (YHKIUHU, HEIO-
CTaTOYHO JIHIIb «BKIIOYCHHE» (IKCIPECCHsl) ONPEAEICHHBIX TPy I'€HOB U «OTKIIOUYEHUE)» JIPY-
rUX TPyNN I'eHOB OCHOBHOTO reHoma. Ecnu Obl Bce ObLIO Tak MPOCTO, TO FTEHETHKH YXKe JTaBHO
Hanut Ol MHOXECTBO T€HOB M3 OCHOBHOT'O T€HOMAa YE€JIOBEKa, KOTOPHIC MPHUCYIIU JIUIIb HaM
(JTrOZIIM) ¥ OTIUYAIOT HAC, K IPUMEPY, OT 00e3bsH. T0, 94TO YENIOBEK 1O YPOBHIO CBOETO pPa3BH-
THS 3HAYUTEIILHO MPEBOCXOAUT APYTUE BUIBI KUBOTHBIX, HE BBI3BIBAET COMHEHHM, U 3TU OTJIU-
4usi 00yCJIOBJICHBl UMEHHO TOJYyYEHUEM JOMOJHUTEIbHBIX TEHOB YK€ B MpPOLIeCCe OHTOreHe3a
yenoBeka. OCHOBHOM ke T€HOM YeJIOBEKa JIUIIb CO3/1aeT MPEANOChUTKU (YCIOBHS) ISl peayin3a-
LM 3TOr0 BayKHEWILIETO Mpouecca.

®daxrtuuecku, Hammuue PAC o0ycloBieHo HeMpaBUIHLHBIM (OPMUPOBAHUEM PUOOPETEH-
HOTO T'€HOMa U, KaK CIIeZICTBHE, HEMOIHOLIEHHBIM (popMHpoBaHUEM U (HYHKIIMOHUPOBAHUEM TO-
JIOBHOT'O MO3Ta. JTO YK€ MPUBOJUT K HEMOJHOIICHHOCTH BbICIIEH HEPBHOU JEATEIBHOCTH YeJI0-
BEKA, a TaK)KE€ HECOBMECTUMOCTH €T0 THIA JUYHOCTU C OOJBITUHCTBOM JIFOACH U3 €ro OKpYKe-
HUS.

MeI1 npesiaraeM MpoOBOAMTH KJIACCUYECKYIO T€HHYIO TEpaIni0, HAUMHAsI C MOMEHTA MOCTa-
HOBKM uartosa y aereir ¢ PAC, u, TeM cambIM, MOBBICUTH Ka4ECTBO KM3HU MHOKECTBA JIt01eH
10 BCEMY MUDY.

KJIACCHUYECKASA 'EHHAS TEPAIIUSA
[Tockonbky BUPYCHI (OMOKOMMYHHMKATOPBI) — MOOWJIbHBIE TEHETUYECKUE DIIEMEHTHI dyKa-

PHUOTHUYCCKHUX KIICTOK, OHU MOT'YT OBITH HUCIIOJIb30BAHBI U1 Iepeaadun HCO6XO,Z[I/IMBIX IIPHU3HAKOB
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Y CBOICTB OT OJTHOTO opranusma apyromy. [Ipennaraem ucnosnb30BaTh Mog00HYI0 BO3MOKHOCTD
IIPH JICYCHUH PA3JINIHBIX 3a00JieBaHUi. ECITM BOCCTAHOBUTH COCTaB OMOKOMMYHHKATOPOB 0O0JTb-
HOTO YeJIOBEeKa C IMOMOIIBI0 BHEJIPEHHUS OMOMaTrepuala OT 3[0pOBOTO YeJIOBEKa (JOHOpa) K Ma-
[UEHTY, TO OyJeT ycTpaHeHa nmpu4nHa (popmupoBaHUsS 060J€3HU. ITO JOJINKHO MPUBECTHU K BBI-
3nopoBieHuo namnuenTa. Ouensb 3¢ (GeKTHBHO OyAeT HUCIOJIb30BaHKUE KIACCHUECKON I'eHHOH Te-
panuu nipu JeueHun PAC, Tak kak mogoOHbIe MPOOIeMBbl CBSI3aHbl ¢ HEMPAaBUIBLHBIM (OPMUPO-
BaHMEM HEPBHOW CHCTEMBI YEJIOBEKa U OCHOBOU SIBIISICTCS HETIOJHOIIEHHOE (POPMHUpPOBAHUE TIPH-
oOpeTeHHOro TeHoMa. JJoHop OnomaTepuala JOJMKEeH COOTBETCTBOBATH BCEM TPeOOBAaHUS MPENb-
ABIIIEMBIM TOHOpaM. B kadecTBe JOHOpPCKOro OuomaTepuaga MOKHO HCIIOJIb30BaTh, HAIPUMED,
CITMHHOMO3TOBYIO JKHJIKOCTh 4YesoBeKa. [loka erie HeT MaHHBIX OT IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHUM U TeM 0oJiee KIIMHUYECKUX UCTIBITAaHUH 110 ATOMY Borpocy. [loaTomy roBoputh 0 pexo-
MEH/yEeMbIX J103aX Ha CETOAHSIIHUN JIeHbh HEBO3MOXXHO. HeoOXonuMo ompeaenuTh OnTUMalh-
HBI U TOIXOSAUINI BUI JOHOPCKOTO Onomatepuana (Coaepikamero 6MOKOMMYHHUKATOPBI) st
JIEYEHUSI TOTO WKW MHOTO 3abosieBaHus. [1000YHBIX NEUCTBUI UM MPOTHBOTIOKA3aHHM, COTIACHO

MMPEANOJIOXKCHUAM, OCHOBAHHBIM Ha TCOPECTUUCCKUX JAaHHBIX — IIOYTHU HET.

3AKVIIOYEHUE

TakuMm 00pa3zom, YUUTHIBAsI BHIICU3II0KEHHOE MOXKHO 3aKIIOYHUTh, YTO ISt 3P(HEKTUBHOTO
pelieHus MEIUIIMHCKON U COIMAJIbHON MpoOsiemsl, cBsizaHHOM ¢ PAC, He0OX0auMo MPOSIBUTH
MEXIUCHIUTUTMHAPHBIA MOAX0 ¢ (JOPMUPOBAHUEM MPABHIBHON TEOPETUYECKON HaydHOUH Oas3bl.
Kak MOxHO 3aMeTuTh, B Haiiell paboTe, Mbl OCHOBBIBAIMCH HA COBPEMEHHBIX TOCTIKEHUSIX B
00JacTH T€HETHKH, KJIETOUYHOM Ouosoruu, HeHpohU3noIorun u apyrue oonactu Hayku. [Ipen-
JlaraéM BHEJIPATH B MPAKTUKY MPEIJIOKEHHBIN B 3TOM CTaThe MPAKTUYECKHUI MOAXO s Jeye-

Hust PAC 1 TeM camMbIM TOBBICUTh KQYECTBO KW3HU MHOTHUX JIFOJIEH MO BCEMY MHUPY.
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AnHoTanus. Haubonee pacnpocTpaHeHHBIM METOI0M MEPUOTIEPALIMOHHON aHAJITe3UH MIPU Olle-
pauusax Ha HIDKHHX OTJieNlax OpIOIIHOM MOJOCTH B MEAMATPUYECKOW IMPAKTUKE SBIISICTCS Kay-
nanpHas snuaypansHas 61okana (KOb). Hecmotps Ha T0, uto 3dpdexruBHOCT KOb nocrarouno
BBICOKA, COMYTCTBYIOIINE OCJIOKHEHMSI, TAKUE, KaK HEMpPeJIHAMEpPEHHas IMyHKIIUS TBEPAOUH MO3-
roBoi 00OJIOYKH, MOTOPHBIM OJIOK HMKHUX KOHEYHOCTEH, NUC(YHKIHS MOYEBOrO My3bIps, a
TaKKe Psii IPOTUBOIOKA3aHUM (HAPYIIEHUS CBEPTHIBAEMOCTH KPOBH, OaKTepueMHUsi, HEHpOoaKCcH-
aJNbHbIE AHATOMUYECKHE aHOMAJIMN) OTPaHUYHMBAIOT ee puMeHeHwue [1].

bnokana monepeunoii miockoctu xuBota (TAP- Transverse Abdominis Plane) npencrasnsier
co0oii 61oKkany, KoTopasi 006ecreyrBaeT MBIIIEUHO-KOKHYIO aHAIBI€3HI0 TyTEM BBEJICHHS MECT-
HOTO aHECTETHUKA B TNIOCKOCTU MEX]y ABYMS MBIIIIAMHU, & UMEHHO BHYTPEHHEHW KOCOW MBIIIIEH
U nonepeyHoi Mplmei xuBota [2]. TAP-61okana noa ynsTpa3ByKOBBIM KOHTPOJIEM TeXHUYEC-
KM IIPOCTa ¥ UMEET HU3KUU PUCK OCJIIOKHEHUIN. ECTh HECKOJIBKO MCCIEN0BaHMM, TOKA3bIBAKOIIUX
npeumyniectBo TAP-6nmokaast Han KOb. Tem ne menee, KOb nmo-npexnemy cumnraercs «30110-
TBIM CTaHAAPTOM» B JICTCKON XUPYPTHUH.

[enpro maHHOTO 0030pa ABISETCS aHAU3 Psiia MPOBEAECHHBIX HA CETOHSIITHUN JIeHb CClIeI0Ba-
HUM, cpaBHUBatONUX 3¢HekTuBHOCT, TAP Grokaasl Mo KOHTPOJIEM YIBTPa3BYKOBOI'O HCCIIE-
nosanus (Y31) ¢ KOb Bo BpeMs onepanuii Ha HIJKHUX OT/eNlaX OpIOILIHOM MOJIOCTH Y AeTel.

KuroueBble cioBa: xayoanvras snudypaivhas 010Kaoa, 610Kkada nonepeyrol nioCKOCMu Hcu-
eoma (TAP), oemckas xupypaus, onepayuu Ha HUNCHUX OMOeNax OprowHOU norocmu, 0.10Kada
noo koumponem Y3U.

COMPARISON OF CAUDAL EPIDURAL BLOCK
AND ULTRASOUND-GUIDED TRANSVERSUS ABDOMINIS
PLANE (TAP) BLOCK FOR ANALGESIA IN CHILDREN
UNDERGOING LOWER ABDOMINAL SURGERY
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Abstract. The most common method for perioperative analgesia during lower abdominal surge-
ry in pediatric practice is caudal epidural block (CEB). Although the efficacy of CEB is fairly
high, the associated complications, such as, inadvertent dural puncture, lower limb motor block,
bladder disfunction and also some contraindications including coagulation disorders, bacteremia,
neuraxial anatomical anomalies, limit its use [1].

Transverse Abdominis Plane block (TAP) block, is an abdominal field block, which provides
musculocutaneous analgesia, by depositing local anesthetic drug in the plane between the two
muscles, namely Internal Oblique and Transversus Abdominis [2]. Ultrasound-guided TAP
block is technically easy with a low risk of complications. There are several studies showing the
benefit of ultrasound-guided TAP block over the CEB. However, CEB is still considered the
«gold standard» in pediatric surgery.

The present review aims to compare the analgesic efficacy of ultrasound-guided TAP block and
caudal epidural block for paediatric lower abdominal surgery.

Keywords: caudal epidural anesthesia, transversus abdominis plane (TAP) block, pediatric sur-
gery, lower abdominal surgeries, ultrasound-guided TAP block.
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Udthnthwmghp: Uwtjujut Jhpwpnidnipjniunid uinnphtt npnduyughtt yhpwhwwnne-
pinitututph dudwuwl hwupyhpwhwnujut gujugqpiuut hwdwp wdkbuwnupusyus
Ubpnnp wynsnijuyht kyhgnipw) wiqquyugniudu (MEU) E: Quuwyws MEU-h pwpdp wp-
mynibun]bnnipyul npu hkn Juupws pupnynipnibubpp, haswyhuhp ki jupsphunt wh-
qqnuj2 Swljtp, uinnpht Yipgnyputiph pwpdnnujwt wwpwpnidp b dhquuyupljh pniig-
ghuyh ppwiqupnidp, hsybu twh npny hwljugnignidubpp® wpyubt dwjuppuwt pwb-
qupnidubp, puljnbkptdhw, tbpnwpuhuw) whwnnldhwjut windwhwubkp, vwhdwbw-
thwlnid Eu npw ogunugnpénidp [3]:

TAP (Transverse Abdominis Plane) wwowpnidp wuywhnynid E npndujith wnwewjht
wuwnh dwsjudwiughlt gujugqpynid punphpy npnduyh kpphtt php b juywlub
djwuubph dholi mbnujht wbhqquyugunn nknudhongh tbpupldwi [4]: Qipunpwdwjing
(M) nunnnpynn TAP wyuwowpnidp mkjuthjuybu hkown E, niuh pupnnipyniutbph w-
nwowgdwl gudp nhulj:Ywt npny hknwgnunipniubp, npnup gnyg b mwhu TAP
yuwowpdwt wnwybnipintup MEU-h tjundwdp:Ujuntwdbuwjuhy, MEU-u dhty wydd
hudwpynid L dwtjuljut Jhpupnidnipiniunid «<nulj utnnwiuipun»:

Uju gpujununipjut btywwnwlh £ Epnist) dhty wydd juwnwpdws dh pupp htwnwqgn-
wnnipniuitp, npnup hwdbdwwnnid Gu M1 huljnnnipjudp TAP quwowpdwb wpnpnitw-
Jtunnipniup MEU-h htn uinnphtt npnduyuughtt yhpwhwnnipmiinbph dudwbwly Epk-
hawibph dnwn:

Zpdvwpwnbp wnsnifuyhl Fughpmipuy whqquyugnid;, TAP (Transverse Abdominis Plane)
wuwowpnid, dwhlwlulb Jhpwpnidnipinil, unnphl npnyuylughl Jhpwhunnnienii-

Ukp, nyynpwduylng nignnppyng wwowpnid:
Background

Caudal anesthesia is a technique of epidural blockade, performed via the sacral hiatus, first
reported to be used in children by Campbell in 1933. Caudal anesthesia is basically a single shot
technique, but continuous infusions as well as repeated doses can be given using placement of an
indwelling catheter. The caudal epidural space can be accessed by the defect formed due to the
failure of fusion of the fifth (sometimes fourth) sacral vertebral arch, which is called as the Sa-
cral hiatus. It is covered by the sacrococcygeal membrane, which is about 1-3 mm in thickness,
is a continuation of the ligamentum flavum. Sacral cornua are the downward prolongation of the
inferior articular processes of the fifth sacral vertebrae, which form an important landmark, in
identifying the hiatus. When the sacral cornua are difficult to identify due to anatomical varia-
tions, the area of sacral hiatus may be identified as the apex of an equilateral triangle, base of
which is formed by a line joining the two posterior superior iliac spines [13]. The less densely pa-
cked epidural fat in infants and children, facilitates cephalad spread of the local anesthetics. Cau-
dal space is difficult to reach in children older than 67 years, as the space becomes more angu-
lated and there is reduced spread of local anesthetic due to the increased density of the epidural
fat [13]. Caudal anesthesia can be used for various lower abdominal surgeries, however, in some

cases (mainly in infants) it is also indicated for upper abdominal surgeries.
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Contraindications: bacteremia, neuraxial anatomical anomalies, local infection at the in-
jecttion site.

CEB provides somatic and visceral analgesia in the perioperative period (duration of ef-
fect: 4-6 hours), and also has a low risk of complications (0.7-in 1000 cases) [6].

TAP block was first described by Rafi in 2001 [10]. It is the introduction of a local anesthetic
between the transverse and internal oblique muscles of the abdomen, thanks to which the T6—-L1
thoracolumbar nerves are anesthetized. The success rate of TAP block with the blind technique is
75-90% [14]. In 2007, Hebbard et al showed that the ultrasound-guided TAP block has a higher
efficacy, with a success rate of 98-100% [7]. TAP block has been used as an adjunct for postop-
erative pain control in abdominal, gynecologic and urologic surgery involving the T6 to L1 dis-
tribution. This block is indicated for postoperative analgesia for lower abdominal surgeries such
as appendicectomy, hernia repair, caesarean section, abdominal hysterectomy and prostatectomy.
Efficacy in laparoscopic surgeries and renal transplantation have been demonstrated [2]. Bilateral
blocks can be given for midline incisions or laparoscopic surgery. TAP block has no specific con-
traindications, non-specific contraindications are local infection at the injection site, allergy to
local anesthetics. Complications include intra-abdominal injection, intestinal hematoma.

A review of the literature indicates that there are a number of studies showing that TAP
block may provide more effective and prolonged analgesia compared to CEB in lower abdominal
surgery in children.

Bindu Ganesh et al studied fifty children of age group 2-7 years undergoing lower ab-
dominal surgeries who were randomized to groups T and C. All patients were given general ane-
sthesia as per standardized anesthesia protocol. Group T were given ultrasound guided TAP
block with 0.5 ml/kg of 0.2% ropivacaine. Group C were given 1 ml/kg of 0.2% ropivacaine as
caudal block. All the children were assessed using FLACC (Face, Legs, Activity, Cry, Consola-
bility) scale. Rescue analgesic requirement was significantly less in Group T compared to Group
C. Mean postoperative analgesia time was significantly more in Group T (342 mins) as com-
pared to Group C (198 mins) [5].

Amit Kumar et al studied in a prospective, randomized, controlled study 112 children of
age 2-8 years and ASA grade I and Il, undergoing elective inguinal hernia surgery who were
randomly allocated into two groups: Group T (n = 56) received ultrasound-guided TAP block
with 0.5mL/kg of 0.2% ropivacaine and Group C (n = 56) received caudal block with 1mL/kg of
0.2% Ropivacaine. There was no significant difference in median of CHEOPS (Children's Hos-
pital of Eastern Ontario Pain Scale) score till 5 postoperative hours, thereafter till 24 postopera-

tive hours, significantly lower CHEOPS scores were found in Group T. Mean duration of anal-
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gesia was 523.44 + 61.30 min in Group T, whereas in Group C, it was 352.59 + 32.54 min. No
significant difference was observed in hemodynamic variations and adverse effects [8].

Rautela et al studied one hundred and twenty children, 3—10 years old and ASA (American
Society of Anesthesiologists) physical status classification system grade | and 1l, undergoing elec-
tive unilateral infraumbilical abdominal surgery who were allocated to three groups. Group TAP:
ultrasound-guided TAP block with 0.5 ml/kg of 0.25% bupivacaine; Group CB: CB with 0.75
ml/kg of 0.25% bupivacaine; and Group LI: Local wound infiltration along the incision with 0.5
ml/kg of 0.25% Bupivacaine. The primary outcome was the efficacy of postoperative analgesia
using modified objective pain score (MOPS), and the secondary outcome was to determine in-
traoperative analgesia with fentanyl requirement and minimum alveolar concentration (MAC)
hour of isoflurane among the three groups. They found that ultrasound-guided TAP block is a
good alternative, with longer and effective postoperative analgesia compared to CB. However,
the quality of intraoperative analgesia was best in group CB. Local infiltration was a poor alter-
native [11].

Mohammed A. Refky et al studied 44 children, aged 3 to 7 years, scheduled for unilateral
inguinal hernia repair surgery. Children were divided into 2 equal groups. Group A received ul-
trasound-guided CEB, while group B received ultrasound-guided TAP block. All the children
were assessed using CHEOPS scale. Both CEB and TAP groups showed hemodynamic stability,
meanwhile there was no need for fentanyl among all patients in both groups, and the time for
first analgesia in CEB and TAP groups was 4.59+0.59 and 7.48+1.35 hours respectively. Further-
more, the ibuprofen requirements and pain scores were statistically significantly higher in CEB
group than TAP group (P-value < 0.05) [9].

Robert Bryskin et al studied forty-five children between the ages of 1 and 9 undergoing bi-
lateral ureteral reimplantation surgery through a low transverse incision were enrolled. Narcotic
requirement, pain scores (FLACC/Wong-Baker FACES), episodes of emesis and antispasmodic
(oxybutynin) requirement were recorded in the postanesthesia care unit (PACU) and at 6-hour
intervals for 24 hours from the time of block placement. TAP block provided superior analgesia
compared with the caudal block at 6 to 24 hours after block placement, as demonstrated by a sta-
tistically significant decrease in cumulative opioid requirement, which was the primary end
point. The lower incidence of emesis in the TAP block group likely reflected the decreased opi-
oid consumption. Although TAP block appears to be less effective than the caudal block in pre-
venting viscerally mediated bladder spasms, as evidenced by the higher PACU pain scores and
increased oxybutynin requirement at 24 hours [1].

Nitin Sethi et al studied eighty children, aged 2—6 years, of American Society of Anesthe-

siologists physical status | and 11 scheduled to undergo unilateral lower abdominal surgery under
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general anesthesia. The recruited children were randomly allocated to receive under general ane-
sthesia either CEB (group C, 0.75 mL/kg of 0.25% bupivacaine) or ultrasound-guided admini-
stration of TAP block (group T, 0.5 mL/kg of 0.25% bupivacaine). The median duration of post-
operative analgesia was significantly greater in children who received CEB than those who were
administered TAP block (group C: 362.5 minutes [172.5-693.75] vs group T: 210 minutes [108.75—
362.5]; P<.05) [12].

Conclusions: Although the most of the studies show that TAP block provide more effect-
tive and prolonged analgesia compared to CEB in lower abdominal surgery in children, the cau-
dal block is still the «gold standard». Larger studies are needed to definitively confirm or refute
the benefit of TAP blockade.
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AnHoTanu. B cTathe paccMatpuBaeTcsi KaTeropusi BpEMEHU B KOHTEKCTE OCYIIECTBICHHS CO-
LMAJIBbHO-TICUXOJIOTHYECKOI0 MAaHUIYJIATUBHOIO BO3JEHUCTBHS. AHAIU3UPYIOTCS TEOPETUUECKUE
000CHOBaHHUS TICUXOJIOTHYECKOTO BOCIPHUATHS BpeMeHH. [IpuBoauTcs kiaccupUKaIus KaTero-
PHUH BPEMEHHU, BBISBIISIIOTCS IPOLIECCYaIbHbIE 0COOCHHOCTHU. BBIABIAIOTCS U aHATU3UPYIOTCS Me-
XaHU3MbI MaHUITYJIMPOBAHUS U MaHUIYJSITUBHOTO MCIIOJIB30BaHUS KaTeropuu BpeMeHn. OO0CHO-
BBIBACTCS MPOLECC CO3JAaHUA U MOAJICPKAHUS TPYIIIOBOM MOJISPU3ALINH.
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Abstract. The article considers the category of time in the context of the implementation of so-
cio-psychological manipulative influence. The theoretical foundations of the psychological per-
ception of time are analyzed. The classification of the time category is given, procedural features
are identified. The mechanisms of manipulation and manipulative use of the time category are
identified and analyzed. The process of creating and maintaining group polarization is substan-
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BBenenue

Ha npotsbxkernn 10aroro nepuosia B ICUXOJIOTMYECKON HayKe (heHOMEH BpeMEeHH OCTaBa-
Csl OTHOCHUTEJIBHO MAJIOM3yYeHHBIM U 000CHOBaHHBIM. J[aHHBIN (DaKT B MmepBylo o4yepeib CBA3aH
C TeM, YTO BpeMsl KakK OT/eJbHas HayyHas KaTeropus He MMeeT YETKMX OuepTaHUil u B OOIb-
IIMHCTBE CBOEM OCTA€TCsl MOHATHEM pacIlIbIBYATBIM U B IIEJIOM CKPBITBIM OT 4YEJIOBEYECKHX
rJas.

Heocnopumbim, 0HAaKO, siBiIETCS (aKT TOTO, YTO YeJIOBEUYECKast )KU3Hb B YACTHOCTH H OT-
JIeIBHOIO OOIECTBAa B LIEJIOM MPAKTUYECKH HEMBICIMMa BHE BpEeMEHHOH kateropuu. Bpems B
CBOEH CYTHU SABISICTCSI CTPYKTYPUPYIOIIUM U MPOrHO3UPYIOIIMM HHCTPYMEHTOM [UIsS YesloBede-
CKOT'O CO3HAHUSI.

Tem He MeHee, BOMPOC TITyOMHHOTO M3YYEHHUS M MO3HAHMS TOHSATHS BPEMEHM OCTa&Tcs
TPYAHOOCYIIECTBUMBIM, a (PEHOMEH BpEMEHHU MPOO0IKAET XPAaHUTh B CBOEH CYTH MHOTO TailH
HESICHOCTEH.

HecMmoTtpst Ha gaHHBIN QakT, peHOMEH BpEMEHU SIBISUICS OOBEKTOM M3yU€HHUsI CO BPEMEH
AHTUYHOCTH. B 4aCTHOCTH, BBIACISIIOTCS] CTPEMJICHHST OCMBICIICHHUS TTOHATHUSI BPEMEHH B JIPEBHE-
IpevyecKoil HayyHON MBICIH, /1€ POUCXOXKICHHE KOHIICTIIIMM BPEMEHH CBSI3bIBAJIOCH B MEPBYIO
ouepeib ¢ 00JACThIO YEJIOBEYECKOI'O CO3HATENBHOrO pasyMa. OTMedaeTcsl TakkKe MJesl CBSI3U
MIOHATHUS BPEMEHU C YeJIOBEYECKOH AYyIIOW, KOTOpas paccMaTpHUBajach Kak MCTOUHUK HMEPEkH-
BaHMS U OCMBICIICHUS BpeMeHU [4].

B nensax Gonee cucteMaTHUECKOro oOBsICHEHUsT (PeHOMEHa BPEMEHU pacCMaTpHUBAIOTCS, B
YaCTHOCTH, TaKU€ MOHATHUS, KaK OJHOBPEMEHHOCTh, IOCIIEI0BATEIbHOCTh, a TAaKXKe KOHLEMIIUU
IPOIIOro, HACTOSIIEro U Oyayero. B TaHHOM KOHTEKCTE BBIIENSIETCS TaKKe HEKOTOPbIE BO3-
pacTHbIe ¥ OHMOJIOrHYecKrue 0COOEHHOCTH B BOIIpOce U3yueHus (heHoMeHa BpeMeHHu [15].

Uro kacaercs BONPOCa W3YYEHUS] BPEMEHH B paMKaxX COIMAJIbHON-TICUXOJOTHH, TO 3/1€Ch
0co0yto 3HaYMMOCTb IprodpeTaeT Mmonorpadus T. Hectuk, B koTopoii Hanbosee riry0oko U cu-
CTEeMaTU3UPOBAaHHO PA3BUBAETCS TeMa M3Y4YEHUs BPEMEHU B KOHTEKCTE COLUAJIbHO-TICUXOJIOTH-

4yecKuX (peHOMEHOB, B YACTHOCTH, U3YUEHHsI BOCIIPUSITHS BpEMEHHU B MaJibIX rpynmnax [13].

184



BULLETIN OF THE MEDICAL COLLEGE AFTER MEHRABYAN, VOL. 13, 2022

TeopeTnyeckue 0OCHOBaHMsI, 000CHOBbIBAKOIIHME MPOLECCYATbHBIN

XapaKkTep KaTEropuu BpeEMEHU

@DeHOMEH BpEMEHH B HAYYHOH JIMTepaType MMEET MHOKECTBEHHYIO TPAaKTOBKY. OcoObIii
MHTEPEC MPECTABIAET U3yUEHUE TIPOLIECCa BOCIPUATHS BpeMEHU. B 4acTHOCTH, OTMEUaeTCs sB-
JIEHHE HEeNOCPEJCTBEHHOI0 BOCHPUATHS BPEMEHH U SBICHHE €ro Pe(ueKCUBHOIO OLIEHUBAHMS,
KOTOPOE 3MKIETCS Ha OMNbITE U Peud. BBIABISAIOTCS Takke HEKHe MCUXO(PHU3UOIOTHIECKUE OCO-
OCHHOCTH BOCTIPHUSTHS BpeMeHHU. J[aHHBIN (DaKT CBA3BIBACTCS B OCHOBHOM JIOMHUHUPOBAHHEM OJI-
HOT'O U3 CEHCOPHBIX aHAJIM3aTOPOB B IIPOLIECCE BOCIPUATHS BPEMEHHU, a TAKXKE OINPEACICHHOU
HaIOJHEHHOCTBIO (haKTaMH KOHKPETHOI'O BPEMEHHOI0 OTpe3Ka. B TaHHOM KOHTeKcTe, Kak 0c000
BaXKHBIN (DaKTOp BOCHIPUATHS BPEMEHU OTMEUAIOTCSl BO3pAacTHbIE 0COOEHHOCTH UHAMBH A [12].

@dukcanus BpeMEHHU B IICUXHUKE IMPOUCXOJUT KaK HAa YPOBHE BOCHPUSTHS, TAK U HA KOTHU-
TUBHOM ypoBHE. OOBEKTUBHBI MHp HPEACTAET B KauecTBE B3aUMOCBS3M TPEX ypOBHEH cylie-
CTBOBAHUs, IJie BBIACISACTCS YPOBEHb (U3MUECKUM, COLUaNbHBIA U Ouosornyeckuii. B mepsom
Clly4ae pedb MAET O XPOHOJIOTMYECKUX IPOLECCaxX U MOCIEAO0BATEIbHBIX CMEHAX U MEPEMEHAX
COOBITUI OKpY’KaloIIeH NeicTBUTeNbHOCTH. ColnaabHOEe BPEMST pacCMaTPHUBAETCSl KaK ormpese-
N€HHAs 3aBEPLIIEHHOCTh KOHKPETHBIX MCTOPUYECKHX IPOLECCOB M coObITHH. buomormueckoe
BpeMs CBSI3aHO C IPOLECCOM BOCIPHUATUSA BHYTPEHHHUX DHJOI€HHBIX IIPOLIECCOB, BKJIKOYas IICH-
XO0JIOTMYECKUM acnekT [14].

C TOUYKM 3peHHs MPOLECCYATBHOCTH U MOCIEA0BATENIBHOCTH MOHIATHE BPEMEHH MOApa3ze-
JIIeTCS Ha KaTerOpUH IpOIIOro, HacTOSIIEro U Oyayuiero. B ciyyae BocpusiTusi BpeMEHU peub
uAET o TudepeHaTbHOM Pa3INueHIH BPEMEHHBIX paMOK, YTO OCHOBBIBAETCS, TJIaBHBIM 00-
pa3oM, Ha (pUKcalMu CMEHSIOLIUX APYT Apyra coObITHH U sBiaeHuH. OTMeuyaeTcs TaKkke, 4To BOC-
NpUSATHE BPEMEHU SIBIIIETCSI OMOJIOTUYECKH YHACIeA0BaHHBIM MeXaHU3MoM. CBS3aHO 3TO B OC-
HOBHOM pErHCTpalfeil onpeneaeHHbIX OMOPUTMOB AbIXaHMs, IMKJIA cHA U T.J. OJHAKO Kpome
OuoJIOrnYecKux (GaKkTOPOB MPOIECC BOCTIPUATHS BPEMEHH BO MHOTOM OOYCIJIOBJIEH HEKOeH CoHa-
CTPOEHHOCTBIO MEKJY BOCIPUHUMAIOUIVM SIBJICHUS WHAMBHUIOM M Kaue€CTBOM U COAEpXKATellb-
HOCTBIO MPOUCXOASAIIEro coObITUA. OTMEUar0TCs TaKKe BO3PACTHBIE U TMOJIOBO3PACTHBIE pa3iu-
qus [14].

B koHTekcTe kimaccu(uKanuu BpEMEHH B ICHUXOJIOTUYECKOM IUIAHE BBLICISIIOTCS TaKkKe
MOHATUSA TI0CIEI0BATEIBHOIO U HETIOCIEA0BATEIILHOIO BpEMEHU. B nepBoM cityyae pedb UIET O
CO3HATENbHOM (PUKCALMU M KOHCTaTallMU MCUXUYECKUX (DEHOMEHOB, UX CTPYKTYpUPOBaHHH BO
BpeMEHHOM nepcriekTuBe. Bo BTOpoM citydae oTmedaercss pakT pa3pbiBa JJOTHYECKOW MOCIEe0-
BaTEIIbHOCTH MEXIY MPOUCXOIAIINMH COOBITUSIMU. JJaHHBII ()eHOMEH MOXKHO HaOII01aTh B MU-
¢ax, nerennax, 6acHiax u nod3uu. HemocnenoBaTensHoe BpeMs MPHUCYIe B OCHOBHOM Oecco3Ha-

TEIBHOU IICUXUYECKOMU O6J'I8.CTI/I, B 4aCTHOCTH ccbepe KOJIZIEKTUBHOr0 Oecco3HaTeasHoro. Kak oco-
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00 BaXXHBII MOCTYJIAT OTMEUAeTCs Takxke (aKT pa3auyus B MpoLecce NepeXUBaHUS BPEMEHH Y
pa3HbIX UHAMBHJIOB, YTO B KOHEUHOM CUETE OTpa)kaeTcs Ha MX OCOOEHHOCTSIX CTPYKTypHU3alUU
BHYTPEHHUX MCUXO0JIOTHYECKUX (penomenon [11].

Crnenyer Takke OTMETHUTB, YTO I'PYyNINOBas JUHAMHMKA W I'PYNIOBBIE MPOLECCH B MaJbIX
Ipynnax Takke XapaKTepU3yHTCs HEIMHEHHOCThI0. BpeMeHHas mociieoBaTeNbHOCTh €lle He
ABIIAETCA MHIUKATOPOM IMPOUCXOSAIIMX M3MEHEHUH B Manol rpymnmne. OTmeuaercsi HeKasl Bpe-

MEHHasl aMIUIMTYAHOCTb IPYIIOBBIX Mporeccos [13].

Kareropusi BpeMeH: B KOHTeKCTe MAHUIYJIITHBHOT 0 ()OPMHPOBAHHS

rPyNnoBoi NoJsIpU3anuu

BrimenepeuncienHoe MOATAIKUBAECT HAC K HEKOTOPBIM MPAKTUIECKUM BbIBoaM. Ecim pac-
cMaTpuBaTh (PakT TOTO, YTO MPOIECC BOCIPHUATUS BPEMEHHU 3aBUCHUT OT KaueCTBa MPOUCXOIAIIE-
ro COOBITUS WM SIBJICHUS, CTAHOBUTCS OYEBUIHBIM, UYTO, MEHSSI HIOAHCHI M KOHKPETHBIE Tiepe-
MEHHBIE B OKpY’KaloIlel cpeie, MOKHO JIMOO KaTalu3UpoBaTh, TNOO MPEMSTCTBOBATH 3allOMU-
HAHUIO OTPEACIICHHBIX COOBITHIM OKpY’KaroIlel NercTBUTEIbHOCTH. KOHIIENIUsS HerocienoBa-
TEIFHOTO BPEMEHH, TJI€ peub UIET 00 aKTHBU3AIMKH 0€CCO3HATEIBHBIX MHU(OIOTUYECKHUX TIac-
TOB TICUXUKH, OTKPBHIBAET KOHKPETHBIE MEPCHEKTUBBI JUIsI UMIUIEMEHTAIlMd MaHUITYJISITUBHOTO
BO3JEHUCTBUS.

B sToM KoHTEeKcTe 0coboe 3HaYeHHe MPUOOPETaeT MPOIecC MAHUIYISATUBHOTO pa3rpaHu-
YEHHUSI Ha JUXOTOMHIO «MbD» U «OHU», «CBOM» M «UyKON». OTMEYaeTcs, 4YTO U3HAYaIbHO CylIe-
CTBOBaJIa HEKasi OJHOPOJHAS CPela, TJe COCYIIECTBOBAIM MEXKIY COOOH BBINMICTIEPEUNCICHHBIC
OTMO3UIIMOHHBIE KaTeropuu. JlaHHBIM (akT UMeT HEKOTOPYIO CakpalbHYI0 OKpacKy. Hampumep,
HE pa3rpaHUYMBAINUCH KATETOPUU «MUP KUBBIX» U «MUDP MEPTBBIX». OOBICHIIOCH 3TO B OCHOB-
HOM apXandecKoW MPUPOJION YeIoBeYeCKOro MupoBocnpusaTus. [1o3xe Obla mposoxeHa rpaHb
MEXY «UX» MUPOM (MUPOM MEPTBBIX) U «CBOMM» MUPOM (MHPOM KUBBIX). B 1aHHOM KOHTEK-
CTE€ BaXHOE 3HAYCHHE MPHOOPETANO pa3rpaHUYCHIE BPEMEHH, C MIPUIHCHIBAHUEM ONPEIETHHON
BPEMEHHOM TUHAMUKH (HAIpUMep, ICHb U HOYb UMEIOT 00paTHOE JABMXKEHHUE). B CyObeKTHBHOM
IUIaHEe JAHHOE pa3rpaHWYeHHe MPUBOAUT K BOSHHUKHOBEHHIO B WHAMBHUAYAIbHON MCUXUKE KOH-
CTPYKIIHI «CBOW» U «uyxoi» [13].

Otmedaercs, OHAKO, TaKXkKe 00BeAMHSIONAs (GYHKIMS BPEMEHH, KaK, HAIIPUMEp, «0o01ee
mporuioe», «obmiee Oyaymee». Ocodyro 3HAUMMOCTh ¢ TOUYKH 3PEHHSI TPYIIIIOBOM CIIJIOUYEHHOCTH
MpUOOpeTaeT MOHATHE O0IIEro OYyIYyIEro U 00X NEPCIEeKTUB CBOCH TPYMIIbI, a TakkKe 001Iei
HaIIMOHAJIBHOW CYJBOBI, €CITU peub UAET O Hapo e uiu Haruu [13].

Takum 00pa3oM MOKHO 3aKJIFOYUTh, YTO KOHIICTIIHS BPEMEHHU MOXKET CTaTh MHUIICHBIO Ma-

HUITYJIATHUBHOT'O Bo3AeKcTBUI. B 1aHHOM mnmponecce, 0AHaKo, oco0oe 3HauUeHHUE HpI/I06pCTaeT nc-
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MOJIb30BAHUE OTIPEICIIEHHBIX CIIOBECHBIX ()OPMYIHPOBOK U KOHCTPYKIMN, KOTOPBIE TOKHBI OBITH
HAIpaBJICHbI Ha 00ECICUCHUE HEKOErO CMEIICHUSI BPEMEHHOHN TOCIIeA0BATEIbHOCTH, CO3/1aBast
xaoc, 1100 (pokycupys ayAuTOpUIO Ha KAKOK-TMOO OJMH BPEMEHHOW XPOHOJIIOTUYECKUIN TIEPHOI.

B nocneagnem ciydae peub UIET O HEKOEM «BBIPBIBAHUW» CBOEH I'PYNIBI U3 TOTO BPEMEH-
HOTO IMPOCTPAHCTBA, B KOTOPOM HAXOIMTCS OIIO3MIIMOHHAS CTOPOHA HJIM ApYras MOJspHAst
rpynna. B nanHom npoiiecce COOCTBEHHYIO TPYIITY MOXKHO OTHECTH KaK K KaKOMY-TO KOHKPET-
HOMY BPEMEHHOMY IMEPUO/TY, HO TAK)KE OTHECTH K KOHIEIUHN Oe3BpeMeHHocTH [13].

B nocnennem cinyvae, Ha Hall B3I, MAaHHUITYJISITUBHOE BO3/ICHCTBUE HMEET OOJIBIINH T10-
TEHIUAN C TOYKU 3peHHs OoJiee TITyOMHHOTO BIMSHHS, TaK KaK B JAHHOM Cllydae MOXET UMETh
MECTO aKTUBM3AIUS apXETUITNYECKON COCTABIISAIOIIEH ICUXUKH.

OTMeuaercst Takxke, 4TO mporece TudGepeHIIannun «CBOCH» U «Ty>KOW» TPYIIIBI TPOUCXO-
IUT C MCIIOJIb30BAaHUEM pEUeBbIX (POpPMYIUpOBOK. B maHHOM cilydae HMCHOJIB30BAHUE IMOJIOKH-
TEJIbHO OKPAILLIEHHBIX BEepOAIbHBIX (POPMYIMPOBOK OTOKAECTBISIET BCE IIEHHOE CO CBOEH rpym-
Mo, PUKCUPYs BpeMsl Ha «37leChb-U-celyac», B TO BpeMsl KaK OTpHUllaTeIbHble (OPMYITUPOBKU OT-
JAJSIOT HeXKelaTeIbHble IEHHOCTH U COOBITUSL OT CBOEH IPYIIIbI, IPUIHUCHIBAS UX «APYTOi» CTO-
poHe. Ba)kHO MOAUEPKHYTh, YTO OYEHB YACTO BCE HEXKEIATEIBHOE AUCCOLUUPYETCS B MPOILIOE,
BCE )KeJaTeIbHOe B OCHOBHOM (PMKCHpYETCsl B HacTosieM. JlaHHbIi npoliecc HabmonaeTcst 1 Ha
YPOBHE UHAMBHUIyaJIbHOIO co3HaHus [13].

OTTankuBasiCh OT 3TOM MBICIIH, MOKHO 3aKIIIOUYUTh, YTO IPEIPACCYIKU TaKKe CIeAyeT pac-
CMaTpUBaTh KaK «M3rHAHHBIE» B MPOIJIOE COLMAIBHO-IICUXOJ0ruueckue kareropuu. C Touku
3peHUsl MaHUITYJIAITUBHOTO BO3JEHCTBUS HUCIIOJIB30BAaHUE MTPENPACCYIKOB MOXKHO pacCMaTpuBaTh
KaK HEKUH MEXaHU3M OTTOPKEHUS «Uy KON TPYMIIbI U «UyKUX» LIEHHOCTEH B MPOIILJIOE, TOCTO-
SHHO (PUKCUDPYS M «3aMOpPa)KUBas» JIBIKEHHE IMOCIEIHUX B CTOPOHY HACTOSIIETO, B CTOPOHY
«CBOE» I'PYIIIIBI.

B pamkax naHHOW CTaThd MbI HE OyJieM OCTaHABIMBATHCS HA M3YYEHUH OCHOBHBIX MeEXa-
HU3MOB M 3aKOHOMEpHOCTeH (hOpMUPOBAHUS COLMANBHBIX MpeApaccyakoB. JleTanpHoe paccMo-
TPEHHE TAaHHOTO BOIIPOCAa MOKHO BCTPETHTh B COOTBETCTBYIOIIECH HaydyHOW juteparype [3; 6;
10].

MaHunyasaTUBHOE BO3/IEHCTBUE MOKHO OCYILLIECTBIISITh TAK)KE B PaMKax BIIMSHUSA Ha KOJI-
JEKTUBHYIO amsATh [ 13].

[Tocnenusis uMeeT psia XapaKTepUCTUK U (YHKIUH, B YACTHOCTH, HHTETPUPYIOLIYIO, a/iar-
TaTuBHY10. OCc0o00 OTMEUaeTcs, UTO B Ipolecce MOAJEpKaHus HallMOHAJIILHOM WJIM IPyHIOBOMN
UJEHTUYHOCTU HCIOJIb3YIOTCSI B OCHOBHOM IOJIOKUTEIBHO OKpAIIEHHbIE BOCIOMMHAHUS, COOBI-
TUS U CTpaHHLbI UcTOpuu. ONHOM U3 BaXKHBIX (QYHKIMHA KOJUIEKTUBHOW MaMSITH SIBISIETCS TaKXkKe

JICTUTUMU3aluAd COLHAJIBHO-IICUXOJIOI'MYCCKOIo BJIIMAHHUA, '€ BAXXKHOC 3HAYCHHC an06peTaeT
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poib nuaepa. B qaHHOM cityyae B KOJUIEKTUBHYIO IaMsITh MOT'YT MHTETPUPOBAThCS Jjake COObI-
TUS U PEHOMEHBI MPOIIOro, CBSI3bIBASICh TAKXKE C HACTOSAIIMM M OyAylmuM BpeMeHeM. pyrumu
CJIOBaMH, pedb UAET O HEKOEH MHTETPUPYIOLICH U CUHTEe3upyIomel pyHkuuu tuaepa. OcodeHHO
3G GEKTUBHBIM SBISIETCS NMPOLIECC COKPATU3AIMH BIACTH, TO €CTh JIMIIEHUE €€ BPEMEHHOM KaTe-
FOPUM CUCTEMATUYHOCTH U MOCJIEA0BATEILHOM cMeHsieMocTH [13].

s obecnieueHus: GecripensTCTBEHHOI'O MPOTEKAaHUs TaHHOTO MpoIiecca, Ha Hall B3IJIA,
ocoboe 3HaUCHHE UMEET TakKe (POPMUPOBAHKE Y ONPEACICHHON ayJUTOPUN TIO3UTUBHOTO TPaH-
cdepa B OTHOIIEHUH KOHKPETHOTO JIUIEPA.

[Tocnennuit ncuxonorudeckuii (PeHOMEH 3aMMCTBOBAH U3 KJIMHUYECKOM ICUXOaHAUTHYe-
CKOM MPaKTUKH, IJIe OH pacCMaTpUBaeTCs OoJiee IETalbHO Y COOTBETCTBYOMIMX aBTOPOB [1; 2; 5;
7, 8; 9]. B counanbHO-TICHXOJIOTHYECKOM KOHTEKCTE JAaHHBIH BOIpoc paccmarpuBaics 3. Opeii-

noM B pabote «Ilcuxonorus mMacc u aHajau3 yesoBeueckoro S» [16].

3aKjao4eHue

B nanHO#1 cTaThe MBI MONBITATNCH PACCMOTPETh U MMPOAHATU3UPOBATH HEKOTOPHIE ACIIEKTHI
KOHIICTIIINK BpeMeHU. bynyun peHoMEeHOM Marou3ydyeHHBIM M, B HEKOTOPOM CMBICII€, MUCTHYE-
CKHMM, TEM HE MEHEE KaTeropusi BpeMEHU UMEET CBOIO HAYYHYI0 OOOCHOBAaHHOCTH U TEOpETHUYE-
CKYIO UHTEPIIPETALHUIO.

B wacTtHOCTH, KaTeropus BpeMeHH UMeeT Kak (U3UYECKYIO, TaK U COIHAIBbHYI0 OHUOJIOTH-
4ecKyto 0CHOBY. Oco0yI0 BaXHOCTh TPHUOOPETAIOT KOHIIETIIIUU OOBEKTUBHOTO M CYOBEKTUBHOTO
YPOBHEH B MPOIIECCE BOCIPHUATHS BPEMECHH. 3HAUYCHHWE MMEIOT HE TOJNBKO (PaKThl U OOBEKTHI
OKpYKaroIllel NeHCTBUTENLHOCTH, HO U Ta CyOBEKTUBHAS 3HAYUMOCTh U MHTEPHATMU3AIIMS JIaH-
HBIX ()EHOMEHOB. B CBSI3U ¢ 3TUM Ha MEPBBII MJIaH BBIXOIUT MPOIIECC MCUXOIOTHIECKOro Mpo-
KUBaHUS BPEMEHHU.

B commanbHO-TICUX0JIOrMYECKOM TIJIaHEe KOHIEIIIUS BPEMEHN B OCHOBHOM paccMaTpUBAET-
Csl KaK TMPOLECC MOJIIPU3AlMU U JUCCOLMAUU Ha Kareropuu. Oco00 OTMEYaroTCsl AUXOTOMHUHU
«CBOW» — «UYKOI», «CBOS» — «UyKas» rpymma. B pamkax JaHHOW CTPYKTYphl MPOTEKAET Mpo-
[[ECC MAHUMYJIUPOBAHUS BPEMEHHBIMU KaTETOPUSMHU, B YACTHOCTH, KOHIIETIIMU MPOIJIOro, Ha-
CTOSIIIETO U OYIyIIero.

[Ipouiecc MaHUITyTHPOBAaHUEM BPEMEHHBIX KaTeTOpHUil 0000 MPUMEHUM B chepe MOoTuTH-
k. B maHHOM KOHTEKCTe peub MAET O HEeKOM MH(OIOTU3alnu, CaKpaTu3aluy MOHIATHS BIACTh
WM OTAETBHBIX MOJIUTUYECKUX TUAepoB. HemanoBaxkHy O posib UTPAET TAKKE MAHUITY ISITUBHBIN
MIPOIIECC OTTOPKECHHUSI OTIPEEIEHHBIX HEXKEIATeIbHBIX COOBITHI 1 ()aKTOB OT CBOEH TPYIIIBI HITH

c000111eCTBA U MPUITMCHIBAHUE €€ Uy>KOH IpyIIIIe.
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AnHoTauus. CtaTbs NOCBALIEHA OJHON U3 aKTyalbHbIX Mpo0sieM coBpeMeHHoro Kazaxcrana —
npobueme cyunuaa. Pemenne Borpoca CHIKEHUST YPOBHS CyMIIMAIbHBIX CITy4aeB sIBIsETCS 00-
HIeHallMOHAIbHOM 3a1auei. B Kazaxcrane Ha npoTsSHKeHUH MTOCIIEHUX JIET OTMEYAETCS] BBICOKUI
pEUTHHT caMOyOMHCTB cpeau MOAPOCTKOB U Mojonexu. Cyuuua mnpeacTaBiseT coOoi KoM-
IUIEKCHBIM (DeHOMEH, BBI3BaHHBIN JIEHCTBUEM HECKOJIBKUX (PAKTOPOB OHMO-, COLIMO- U MICUXOJIOTHU-
YECKOr0 XapakTepa, a TaKkKe BO MHOTOM OOYCIIOBJIEHHBI MHCTUTYLIMOHAIbHBIM KOHTEKCTOM.
[Tox MHCTUTYLIMOHAIBHBIM KOHTEKCTOM IOHMMAETCSl YPOBEHb JKU3HU OOIECTBa, 3aHATOCTh Ha-
CEJICHHUS, COoLlMajIbHas 3all1UTa, pa3BUTHE HHCTUTYTOB 00pa30BaHUs U 3/IPABOOXPAHEHHUS .

KaroueBnle ciioBa: cyuny, CyuiuaajibHOC ITOBCIACHUC, HpO(l)I/IJ'IaKTI/IKa cynnuja, nNCuxXmu4eCKoe
3/10POBBEC, HABBIKU 0e30ImacHoro IIOBCACHNA.
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Abstract. The article is devoted to one of the urgent problems of modern Kazakhstan — the prob-
lem of suicide. Addressing the issue of reducing the level of suicidal cases is a national task. In
Kazakhstan, over the past years, there has been a high suicide rate among adolescents and young
people. Suicide is a complex phenomenon caused by the action of several bio-socio-psychologi-
cal factors, as well as largely due to the institutional context. The institutional context is under-
stood as the standard of living of the society, employment of the population, social protection,
development of educational and healthcare institutions.

Keywords: suicide, suicidal behavior, suicide prevention, mental health, safe behavior skills.
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Udthnthwmghpn: Znpgwép thpws b dudwbwljulhg Twquiunwih hpunwy fjutinhp-
ubphg dkjht’ htuptwuywinmipiut punpht: buptwuywinipyub nbwyptph dwljwupnu-
Jh wJuqtgdwt pungphtt winpununiwp wqquyhtt ppughp b TYwqupunuitnd yEpght
wnwphubpht gipwhwutbph b Ephnwuwppubph opowtnid huptwuwwunipjniubnh
pupdp gniguhy b gpuugyt): Pupttwuyuunipjniip pupn tpbnype kE npp wuydwbw-
Yynpdws k dh pwuh YEtuw-unghwi-hngbpwbwlju gnpénuitiph gqnpénnnipjudp, his-
whu bwb vedwybu yujdwiwynpdws htunhwnnighnw) hwdwwnbpuwnny: btunhwunt-
ghntiwy] hwdwwnbpunn hwuljugynid E npybu hwuwpwlimput jhuuwdwljuwpnpul,
phwlysnipjut qgpunyuénipnil, unghwjujut yquonwwijwsnipmil, Yppuwljub bt wnnn-
owywhwlwt hwunmuwwnnipnitubph qupqugnid:

Zpdvwpuntp’ phphwuuymbngenil, hiphwugwbnyppul Juppuwghs, hhphwuumbn -
pjwl qubhnupglynid, hngllwi wnnnonipinil, whynwbq Jupph hdnnipiniabbp:

BBenenune

Bo Bcém Mupe pocT KoaudecTBa CyMIAa U CYUIIMIAIbHBIX MOMBITOK SIBISIETCS aKTyallb-
HOH mpoOsiemoii. B KazaxcTane Ha MpOTSHKEHHUH TMOCIETHUX JIET OTMEUYAETCS BHICOKUN PEUTHHT

caMOyOMIICTB Cpeay TMOAPOCTKOB W MOJIONICKHU. PerieHne BOmpoca CHIDKEHUSI YPOBHS CYHIIH-
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JANbHBIX CIIy4aeB SIBISETCS 0OIeHAIMOHaIbHOU 3aqaueld. [1oaToMy maHHBIN BOMPOC MBITAIOTCS
PEIINTh Ha Pa3IMYHBIX YPOBHAX FOCYAApCTBEHHBIE OPIaHbl, ACMyTaThl, HAYYHO-UCCIIEOBATEb-
CKH€ OpraHU3alluy, ILIKOJIbl, HEIPAaBUTEIbCTBEHHBIE OpraHu3anuu. Oco0oe BHUMaHUE yIesaeTCs
(OpPMHUPOBAHUIO TOJUTUKU B OTHOIIEHWU MPO(MUIAKTUKUA CYUIMIANBHBIX CIy4aeB Cpeiu IMOj-
pocTKOB U MoJoniexu. Pazpaborana JlopoxHas KapTa [0 YCHUIJICHHIO 3aIllMTHI ITpaB peOeHKa, mpo-
THUBOJICMCTBUIO OBITOBOMY HAaCHJIMIO M PELICHUIO BOIPOCOB CYULUIAIBHOCTH CPEIU MOIPOCTKOB
Ha 2021-2023 roapl. [o knaccudurannn BO3 Kazaxcran BXOIUT B TPETHIO TPYIITY CTPaH C BbI-
COKOW CTaTUCTUKOM CyMIIMJA, B KOTOPOU CYMLIU[ ABJISAETCS EPBOM NPUUMHOW CMEPTHOCTH Cpe-
IIM TIOJIPOCTKOB U MOJIOZICKU. B mepedyne cambIX JenpeccUBHBIX pernoHoB o utoram 2020 rona
BocTtouno-Kazaxcranckas (394 cnyuas), Anmmatunckas (387 ciyuaes), Kaparannuuckast (283 ciy-
vas), Typkecranckas (281 ciydait), oomactu u ropoa Anamartel (248 ciyuaes). B Hyp-Cynrane
3a 12 mecsneB 2020 rona 6s110 coBepiieHo 159 camoyOuiicTs, uro Ha 13,6% OGonble moka3are-
15 2019 roga. B 2020 rony KoJIM4eCTBO CYMIUAOB B CTpaHE CHU3MWIOCH Ha 7,3%, IO CpaBHEHUIO
¢ mpeapITymuM rogoM. KoianuecTBo CynuaanbHbIX MOMBITOK CPEAN HACEJIEHHUS 3a T0Jl BEIPOCIIO
Ha 1,5%. Ilo nannsiM KomuTeTa mo mpaBoBOM CTaTHCTUKE U CIIELUAlIbHBIM yueTaM [ 'eHepaiib-
Hoii Ilpokyparypsl Pecniy6unku Kazaxcran, ciaydyan cyunuia ¥ CyuIUAAIbHBIX TOMBITOK HECO-
BEPILECHHOJIETHUX YBEJINYWINCH B CPABHEHUH C MPOILLIBIM rofoM. KonnuecTBo CyuuaoB cpenu
HecoBepiieHHoJeTHUX 3a 12 MecsieB 2020 1. coctaBmwio 142 cioydas (B 2019 roxy 180 ciyya-

eB), MombITOK cyuiuaa — 336 (B 2019 roay 351 ciyuaii).

MarepuaJjbl 1 METObI

B 2020 rony nHayuno-uccnegoBaTenbckuM LleHTpoM «Monoaexp» MOArOTOBIEH aHATUTH-
yeckuit goknan: «lIpobnema u nmpodunakTuka cyuaa B MOJIoIeKHOM cpeney. Llenbro mpoekra
SBIISJIOCH MCCIIEIOBAaHNE IPUYUH COBEPIICHUS CYUIINIa, TyTH PEIICHUs MPOOIeMbl U BhIpaboTKa
peKOMeHIauN U JanbHEeHWIed npodmiakTuKu. B kauecTBe MeTo/a MONyYeHUS IMIHpUIE-
CKUX JaHHBIX B JAHHOM HCCJIEIOBAHUU UCTIOIB30BAICS (POKYCHPOBAHHOE IPYIIOBOE HHTEPBBIO.
B cocraB 3kcniepToB BOIUIM NPEACTABUTENN FOCYAAPCTBEHHBIX OpraHU3alni, CyUIMI0JIOTH, TICH-
XOTEPAIEBTHl, MPAKTUKYIOIUE TICUXOJIOTH, IPEACTABUTENN Ka3aXCTAHCKUX M MEKIYyHApOIHBIX

OOIIECTBEHHBIX OpraHU3alluii 1 UHCTUTYTOB.

Pe3y.m)TaT1>1 H oﬁcymz[e}mﬂ

CYI/II_II/II[ MNpeaACTaBJSICT c000# KOMILICKCHBIN (I)GHOMCH, BBI3BaHHBIM HeﬁCTBHeM HCECKOJIb-
KHX (baKTO];)OB 61/10-, COLUO- U IICUXOJOTNYCCKOI'0 XapaKTepa, a TAKIKEC BO MHOI'OM O6YCJ'IOBJ'IeH-
HBIH HHCTUTYIHMOHAJIbHBIM KOHTCKCTOM. HOI[ HWHCTUTYIIUOHAJIIBHBIM KOHTCKCTOM IIOHUMACTCA yPO-

BCHb XU3HU O6HIGCTB21, 3aHATOCTb HACCIICHUA, COLIMAJIbHAA 3alluTa, pa3BUTUC HHCTUTYTOB 06pa-
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30BaHUs U 3paBOOXpaHeHMs. B oCHOBE CyMIIMAANBHOTO MOBEACHUS JICKHUT OUOTICHXOCOIHAIb-
Hasi MOZIEJIb, KOTOPAs MPEAIOoJIaracT B3auMOJICHCTBHIE TPEX Ipymi (PaKTOpPOB:
— OMOJOrMYecKux (reHeTHYecKas MpeapacrnolokKEHHOCTh K IICUXUYECKUM paccTpoii-
CTBaM, CyHMLUAY, 3JI0YNOTPEOICHUIO NICHXOAKTUBHBIMU BEIIECTBAMH: HAPKOTHKA-
MHU, alIKOT0JIeM, HUKOTHUHOM);
— TICUXOJIOTHYECKUX (SMOIMOHATbHBIE, KOTHUTHBHBIE, TOBEJICHYECKIE PEAKIINH);
— COLHMAaJbHBIX (COLMATBHOE OKPYXKEHHUE, PO 3aHATUN, COIHATIbHO-3KOHOMUYECKHIA
cTaTyc).

DKCIEPTHOW TPYMIONH 00CYX AAJICS BOMPOC O BO3MOXKHOCTH CO3JaHUSI MOPTpPETa CYHIIH-
neHTa. Takol MOPTPeT SIBISAETCS BECbMa YCIOBHOM KaTErOpUEH, II0 MHEHHUIO JKCIIEPTOB, 3TO MO-
I'YT OBITH COBEPILIEHHO Pa3HbIE JIOAM, PAa3HOTO BO3pacTa U COLUAIBbHO-IPKOHOMUYECKOTO CTaTyCa.
EcTh nmuins Habop XapaKTepUCTHK YeNIOBEKa, KOTOPhIE MOTYT MPUBECTH K CYUIIUAY, K HUIM MOX-
HO OTHECTH: HaxXOJSUIMICS B COCTOSHUU TPEBOTH, ACTPECCUU; HEAOCTATOYHO MH(POPMUPOBAH-
HBI 0 BO3MOKHOCTSIX IOJyUYEHUS! TOMOIIH; SIBJISIIOLIMICS BBIXOJUEM M3 HEOJIAronojayyHoOu ce-
MBbU; UCTIBITHIBAIOIININ KOJIOCCAJILHOE JABJIEHNUE CO CTOPOHBI OOIIECTBA; HAXOASIINNCSA B Mapru-
HAJBHBIX YCIOBUAX; NMEPEKUBIIHNA KOH(PIUKTHYIO, ICUXOTPABMUPYIOIIYIO CUTYAIIUIO; UCTIBITHI-
BAIOIINI YyBCTBO OJIMHOYECTBA, OTBEPIKEHHOCTH.

AKmyanvnoii a61:1emcsa npodaema HexeamKu Keaaupuuupoeannsvix cCneyuaiucmos u Ka-
yecmea no020moexku Kaopoe. Ectb noTpeOHOCTh B KAUECTBEHHBIX YCIyrax IMCHUXOJOra B IIKO-
J1aX, HO YPOBEHbB 3arpyKEHHOCTH HE MO3BOJISIET YACNATh JOJKHOTO BHUMaHUs ydammmcs. Kyp-
Chbl TIOBBIIICHUS KBaTU(UKALMU, 10 MHEHHUIO SKCIEPTOB, HE NAIOT HEOOXOAUMOTO PE3yNbTara,
OTCYTCTBYET MOJJIEPKKA U COMPOBOXKICHUE MPAKTUKHU.

Yenayeu no coxpanenuio u ykpennenurw ncuxuueckozo 300p06ba AGNAIOMCA HEOOCHMA-
mouno docmynuvimu. 110 MHEHUIO 3KCIEpTa, CTOMMOCTh YCIYI TakK )K€ CKa3blBaeTCs Ha BO3-
MOKHOCTH oOpaiieHusi Kk cnenuanucty. K coxkaneHuro, He BCeria y MaMbl, KOTOpas MpPU3HAET
HaJIM4YUe ONpEesICHHBIX MCUXOJIOTHUECKUX TPYAHOCTEH y cBOero pebeHKa, eCTb BO3MOKHOCTh
OILJIATUTh UHIMBUAYAIbHYIO KOHCYJIBTALUIO Y TICUXOJIOTA.

Pooumenu uwacmo ne oceedomnenvt 00 unmepecax, nPeOnOYmMeHUsX u npoodiemax pe-
Oenka. MHOTHX pOJUTENCH, TIPEkKAe BCero, HHTEpecyeT 310poBbe (70,9%), mKombHBIE yCTIEXU
(57,4%) u nuranue nereit (56,6%). [lymeBHOE COCTOSIHIE U TPEBOTH peOEHKa HEPEAKO OTXOJAT
Ha BTopoii riaH. [Ipo6iemamu pebenka Bceraa unrepecyercs auiib 44,7% poaureneil.

3HauuMblM npenAmcmeuem 6 NOAYYEHUU C60e6PEMEHHON NCUXO0102UYECKOU NOMOULU
Aenaemcea cmuzmamusayus. MHOTHE HE BEpSIT B HEOOXOIUMOCTh MCUXOJIOTUYECKOM MOMOIIH,
CUMTAIOT, YTO €CJIM YEJIOBEK 0OpaTHIICS K MCUXOJIOTY, TO OH ciIalblil. MHOTHE onacaloTcsi TaKUX

KIIMIEC U MPEATIOYNUTAIOT HE o6pa1uaTLc;1 3a IMMOMOIIBI0. ITO aKTyaJibHas npo6neMa HE TOJIBKO B
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CEJIbCKOW MECTHOCTH, B MOHOTOpPOJAaX, HO U B Meramnojucax, 1 B ropojax pecrnyOIHMKaHCKOTO
3HauYeHUs. 3a4acTylO B CEMbSX CTApPAIOTCs 3aMaIYUBaTh TAKUE BEIIM, CYUTASL UX MTOCTHLAHBIMHU.

Monoodesico, pooumenu mano UHGOPMUPOBAHBL 0 803MOHCHOCHAX NOIYYEHUA NCUXOO-
2UYeCKOIl NOMOWiU, 0 60NPOCAX NCUXUYECKO20 300P06bs, HAPYUIEHUAX, CEA3AHHBIX C YNo-
mpeobienuem ncuxoaKmueHslx eeutecme. 11lo MueHuto sxcnepra, 1000l TenedoH qoBepUs He
paboTaeT, y Hac HET peKJiaMbl, Y HAaC HET TOCY/IapCTBEHHON MOJAECPK KU UMEHHO MO UHPOPMU-
POBaHUIO O TOM, YTO €CTh TAaKWE€ OpPraHU3alMH, TeJle(OHBI, BBl MOXKETE K HUM OOpPATHTHCS, BBI
MO>KET€e MOMPOCUTH TaM O momoui. HUKTO 006 3TOM HIMPOKO HE 3HAET.

Monooesrcoy umeem wiupokuii docmyn K mpuzzeproii ungopmayuu. 1o 3anpocy Ha cio-
BO «CYHUIMIHBIC» B MOMCKOBOHN cucteme Google BeixomsaT ciemyromiue npeaiaraeMbie Gpasbl:
«CYUILIUJIHBIE TIECHU HA PYCCKOMY, «CYHUIMIHBIE CTATYCh», «CYUIIUIAHBIC CTHUXU», «CYUIIHUIAIb-
HBIC PUCYHKU». DTO CBUJETEIBCTBYET O TOM, YTO JaHHBIE (hpa3bl ABJISIOTCS MOMYJISIPHBIMU B 3a-
npocax. Hanuuue OOJIBIIOrO KOJMYECTBA MY3bIKH, CTUXOB, PUCYHKOB Ha TEMY CYMILHUOB, CIIO-
cOOCTBYET pOMaHTH3aMH JAHHOTO SIBICHUS, OCOOEHHO JJISl MOJAPOCTKOB U MOXKET OBITh TPHUITE-
pOM cyHIHIA.

Monooerxcy umeem oocmyn K cpedocmeam cogepuienus camoyouiicme. 110 naHHbIM 3a
2019 roja cpeau MOJOAEKH MYKCKOTo Tosa ObUto 3aMKCUPOBAHO 7 CiIydaeB caMOyOHHCTB ¢
MIPUMEHEHUEM OTHECTPEIbHOr0 Opykus. B Bompocax npoduiaakTHKy CyHIUAOB HEOOXOIUMO Tie-
pPEeUTH OT COCPETOTOYEHHOCTH Ha CYHIIHM/I€ K aKIIEHTUPOBAHNIO BHUMAaHUS Ha ICUXMUYECKOM 3]10-
POBbE U 0JIaronoydYud MOJIOJEKHU U MOJPOCTKOB, (POPMUPOBAHMH HABBHIKOB OE30M1ACHOTO MOBE-
JICHUS B Pa3IMYHBIX )KU3HEHHBIX CUTyauusx. Jis mpodUIakTHKU CYUIUIOB U TOTMBITOK CYHIIU-
JIOB B MOJIOJICKHOM CpeJie SKCIEPThl PEKOMEHAYIOT KOMILIEKCHBIN MOAXOJ B PEIICHUH TaHHOU
po0GsIeMBbI ¥ YETKYIO KOOPIAUHAINIO, C BOBJIEUEHHUEM OOIIECTBEHHOCTH, 00pa30BaTEIbHbIX yupe-
KICHUH; MCUXOJIOTUYECKUX CIYKO, CPEICTB MAacCOBOM MH(OpMAIUK, pOUTENEH, HETIPABUTEIIb-
CTBEHHBIX opraHuzanuidi. Kpome Toro, ectb HeOOXOAMMOCTh B TUBEPCU(UKALIUN TOIXO0B, 10-
CKOJIbKY pellleHre JaHHOU MPOoOJIeMbI B KPYITHBIX TOPOJaX pecinyOIMKaHCKOTO 3HAYeHHs U Hace-
JNEHHBIX MYHKTAaX MEHbBILEro MaciTaba, HOTEHIUANIbHO TPeOyeT pa3IuuHbIX CIIOCOOOB PEIICHHUS.
CrienmanucraMu peKOMEHAYETCsl CO3JaHNEe €IMHOM rocyJapCTBEHHOM MPOrpaMMbl IICHUXOJIOTH-
YECKOW WM MCUXOTepaneBTHUECKON nmoMonn. JlaHHas mporpamMma BKITIOYAeT BCE CeEephl: YKper-
JIEHUE TICUXUYECKOTO 3/I0POBbsl, YKPEIUIEHHE KU3HECTOMKOCTU M KU3HEHHBIX HABBIKOB, MOBBI-
LIEHUE POJIUTEIBCKONW KOMIIETEHTHOCTH, MOBBIIICHUE OCBEIOMJICHHOCTH HAaCEJIeHUs, MOATrOTOB-
Ky CHELMAJIUCTOB, OPUEHTUPOBAHHBIX HAa MPOQPWIAKTUKY CYyMIHJI0B. BakHO mepeHnMarh Jiyd-
1€ TOCTHKEHUSI MUPOBOT'O OMbITa (B MOJATOTOBKE CIEUAINCTOB IICUXOJIOIOB, CYUIIMJI0JIOTOB U

«BaxXTCPOB» Cynlinuaa, BEACHUU CyHCpBHBHOHHOﬁ pa6OTLI, MMPAaKTHUKaX OKa3aHUs ICUXOJIOTHYCC-
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KOH MOMOIIM) C y4ETOM JIOKabHOTO KOHTeKcTa. HeoOxoammo 00opoThes ¢ pakTopamu pucka Ha
TpEX YPOBHAX:
— YHHBEpCaJbHbIE BMEIIATENHCTBA (JOCTYN K ycIyraM MEIUIUHCKON MOMOLIH, UH-
(hopMHUpoBaHKE HaceNEeHHs U OTBETCTBEHHOE ocBerienne B CMU, 3arpyaHenue 10-
CTyIla K CPEJCTBaM COBEpIICHHS caMOyOUHCTBa, OTpaHMYEHUE NMOTPEOICHUS TICH-
XOaKTHBHBIX BEILIECTB);
— CeJIeKTHBHBIE BMeNIaTeNbCTBa (paboTa ¢ yS3BUMBIMU IpyNIIaMH, 00y4eHHE «BaxTe-
pPOB», TEUTKHUIIEPOB CYUITUA, TOPSIHE TUHUH, TEICPOH TOBEPHs);
— HMHIVBHIYaJbHO ITOKa3aHHBIE BMENIATEIHCTBA: MOCIEIyoIIee HAOMIOACHNE U TIO/I-
JIepKKa Ha YPOBHE MECTHOTO COOOIIECTBA, TUATHOCTHKA U OKa3aHUE IMOMOIIN TPH
CYUuaaJIbHOM MOBCACHUN, NUATHOCTUKA WU JICUHCHUC MCUXNYICCKUX paCCTpOfICTB u
HapyILICHUH, CBI3aHHBIX C YIIOTPEOJICHNEM IICUX0aKTUBHBIX BEIIECTB.
JIJ1s OTKPBITOTO U JIETKOTO JOCTYMA K MCUXUATPUIECKON TOMOIIHM HEOOXO0IUMO:
— JI0CTaTOYHOE KOJMYECTBO CIIELHAINCTOB, CIOCOOHBIX OKa3aTh KBaJU(UIIUPOBAH-
HYIO IOMOIIIb;
— HaJuyue UH(OpMAaIMH [0 TaHHBIM yCIIyTaM;
— OecIUTaTHBIA AOCTYII TJIA TEX, KTO HEC MOXCET ceOe MO3BOJINUTH ILIATHBIE YCIIYTH;
— 0Oopwba co cTUTMaTH3alue, u3-3a KOTOPOl MHOTHE MOJIOJbIE JIIOAH HE PEIIaroTCs
00paTUTHCA 32 TTOMOIIIBIO.
st pemieHus npoOJieMbl HEXBATKU KBaTH(PUIMPOBAHHBIX KaIpOB MpPEIaraeTcsi OpraHu-
3a1usl MporpaMMbl 00ydeHHs B 00JIaCTH MPO(QUIAKTUKYA CYUIUIAIBHOTO MOBEICHUs. AKIEHTH-
pyercs BHUMaHUE Ha HEOOXOAMMOCTH OOYYEeHHs CIEIHAINCTOB B cepe MCUXOIOTHYeCKOro
KOHCYJIbTUPOBAHUS U TCUXOJUArHOCTUKU. BajkHO BECTH MOBCEMECTHYIO CYNEPBHU3MOHHYIO pa-
6oty. Heobxomumo obecrieueHne Apyrux 06a3 MpPaKkTHKHU ISl CTYIEHTOB KPOME IIKOJ, YTOOBI y
HHUX 6]31]13 BO3MOXHOCTb YBUACTL, KaK OCYIICCTBIIACTCA IMPOLICCC OKa3aHUA TICUXOJIOTHYECKOM
nomouru. [{ns yBenuuenus 3 pekTUBHOCTH paOOTHI MKOJIBHBIX TICHXOJIOTOB PEKOMEHTyEeTCS CH-
CTEeMaTU3UPOBaTh PabOTy IIKOJIBHBIX IICHUXOJIOTOB, COOJIIOJATh HOPMATHB 10 MaKCUMaJIbHOMY
konuyecTBy ydammuxcs: 300-500 yuamuxcst Ha 1 ncuxosora. PekomenayeTcs: pacnpocTpaHeHHne
MHPOPMALIUK O TOM, KyJa MOXXKHO OOpaTHTHCS 3a ICHXOJOTHYECKOW MOMOIIBI0 MOCPEICTBOM
CMMU u coumanbHblx ceteid. [Io MHEHHIO SKCIIEPTOB, AJIS OKa3aHHs IOMOIIM MOJPOCTKaM HeoO0-
XOJUMBI O€CIJIaTHBIE YCIyTH, MOTOMY YTO CPEACTBAa Ha TMCHUXOJOra MOJPOCTKH MOTYT B3ATh
TOJILKO Y POAMTENEH, HO OOJBITMHCTBO HE PEIIAeTCsl paccKa3aTh POJIUTENSIM O CBOHMX Tpo0Ie-
Max. [losTomy Ba)kHO, YTOOBI MOAPOCTKU MOTJIM HAMPSAMYIO MOJYYUTh YCIYTU KBATH(PHUIIUPO-

BaHHOTI'O CIICIMaJIMCTa Ha OeCIIIaTHOM OCHOBE.
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BAJKHOCTH IICUXOJOT'MYECKOM PABOTHI C POJUTEJIEM
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AHHoTauus. B 1anHoii craThe 00cyX1aeTcs 0COOEHHOCTH PaHHETO JIETCKOTO ayTU3Ma, a TAKKE Me-
TOJIOJIOTMYECKUE OCHOBBI TICUXOKOPPEKIUOHHON paboThl ¢ AeTbMH. Ocob0oe BHUMaHHE YAEJICHO
NPUHLUIAM [ICHXO0JIOTHYECKOM pabOThI C POIUTENIEM, KaK YYaCTHUKA ICUXOKOPPEKIIMOHHOM pabOThI
¢ peOEHKOM B TPOIIECCE COIMANILHON amanTanuu. PaboTta ¢ poaureneM ocob0 BaXkHA, MOCKOIBKY
B3aUMOJIEUCTBUE PeOEHEKA M POAMTEIIS HENPEPHIBHO. POMTEND NCTIBITHIBAET pa3IMUYHbIE YYBCTBA,
y3HaB 0 Heayre peOeHka: 00Jb, THEB, pa3oyapoBaHue, oeccuiiie. Bech 3TOT SMOIMOHAIBHBIN TOTOK
NepexXoauT K peOCHKY B XOJe yXOjAa 3a HUM. B xozme mcuxonmormdeckoir paboThl BaKHO OajiaH-
CHpOBaTh YyBCTBA POJUTEJNSI, TOMOYb YBUETh T€ JINUYHOCTHOCHIIbHBIE KaYeCTBA, HA KOTOPBIX HYKHO
OIMPATHCS, HA TOT KPYT OJM3KHX, C TIOMOILBIO KOTOPBIX IIPOUCXOIUT BOCCTAHOBJICHHE PECYPCOB.
[Icuxomnoruyeckass pabota ¢ poaUTENEeM — 3TO HE TOJBKO MEPEOCMBICTICHUE TAHHOW CUTyallud, B
KOTOPOI MHOTO 0OJIHM, HO M IyTH MPEOAOJICHUsI TON e OOJH, ¢ TOMOIIBIO PHHATHSL CBOCOOPA3H
peOeHKa ¥ MpUHATHUS ce0s, TOTOBHOCTh K MEpEeMEHaM B IMOJIEP’KKY BO3MOXKHBIX ITyTEH Pa3BUTHS
pebeHka.

KuroueBble ciioBa: panuuii demckuti aymusm, 0COOeHHOCMU 80CNPpUAMUs, haKxmopsl NCUXOKOP-
PEKYUOHHOU pabomul, MemoOUKU NCUXOKOPPEKYUU, NCUXOL02udecKas paboma ¢ pooumenem.
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Abstract. In this psychological article is discussed problems related to childhood autism, me-
thods and ways for psychocorrection. Special attention given to importance of psychological
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work with parent as for child parent is first supporter in way to development and social adapta-
tion especially when child has special needs and unique perception of world.

Keywords: childhood autism, special needs and development, psychocorrection work, psycho-
correction methods, psychological work with parent.
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22 UPU @O Qhnuppniihph dwpquyhl thphupwpwlwb Jupsniejul
Kqludwduyhll junwjupdwil jEinpnih thnpdwgln, p Quyun, 22
al990ni@gmail.com

‘Luphuk Bnhoh Unbthwiywub

U.q.pjp., nnglinn,

fvusunnnip Upndjuih whywl huyjuwlwb whnwlwl dublujupdulub
huduyuwpuih Ghpunwlub hnglpwinippul wdphnb pngkiwm, p. Eplhwi, 22,
nstepanian@rambler.ru

Udthnthwighp: Zngdusp udhpdws b Epkuugh dnn Jun dwttluljut wininhquh npubinp-
dwtip, hnghpunnnujut wohiwnwuphtt b dkpnphjuutph puuujupguuin: Znpjuénid
wnwbdtwlh winpunupd E junwpynid sunnh htwn wwupynn hngbpuwtwljut wypuw-
nwliph pipwgphll’ Juplinpbiny sunn-kpkjuw hniqujwb Yuwp, husuybu twb Epkuwgh
htwn mwpyny hnghionnnujut wpjpwnwiph dke sunnh gnpénit dwubimlgnipinip,
unghwjuljut hwpdupdwb gnpépupught tyuwuwnbp:

Zhdtwpunkp’ Juy dwhlwlwh wninhgd, phljupwl wowbdiwhunnlnipinhikp hn-

glboninpulwl woliuwnwiph gnpénbiabp, hAnglboninnulub wpprunwbph Ukpnnhlu-
bbp 6tng Epkhnu hniquiwl juny, Anglpwbwlub wohiunwip Sannh hkwn:

Aytusm (cunopom Kannepa) — paccTpoiicTBO, BOSHHKAIOIIEE BCICACTBHE HAPYIICHUS pa3-
BUTHS TOJIOBHOT'O MO3Ta M XapaKTEPHU3YIOIIEEeCs BHIPAKCHHBIM W BCECTOPOHHHUM Je(PHUIIMTOM CO-
[IUAJILHOTO B3aUMOJICHCTBUS M OOIICHUS, & TAK)KE OTPAHMICHHBIMH MHTEPECAMHU U TIOBTOPSIOIIH-
MUCS IeUCTBUSIMHU [5].

B Mianenueckom Bo3pacte 00panaioT Ha ce0si BHUMAHKE TaKHEe CUMITOMBI, KaK HCKa)KEHUE
peakIuy Ha TMCKOMQOPT, Ype3MepHO OypHbIE peaKllui UCITyTa U IJlaya B OTBET Ha ciiadble 3ByKO-
BBIC PA3PAKUTEIIN U HE3HAUUTEIbHBIE U3MEHEHUS OKPYIKaIOIEH Cpefibl, HO cllabble peaKIK Ha
CHJIBHBIC Pa3paKUTENH, a TaK)Ke OTMEUaeTcs ocialbiIeHre peakiui Ha TI03y KOPMIICHUS, HE3HA-
YUTEIBHBIM BBIPAKCHUEM YJIOBOJIBCTBUS MOCIE KOPMIICHHS. Y JIeTell NCKaKaroTCsa PeaKIMU «KOM-
IUIeKCa 0XKMBIICHUS», XapaKTepusymouuecs apQeKTUBHON FOTOBHOCTBIO K OOILIEHHUIO CO B3POCIbI-
Mu. [Ipr 3TOM KOMIIOHEHTBI PEaKIMy OKUBIICHUS TIPOSIBIISIFOTCS MIPU OTCYTCTBUH B3POCIOTO U OT-

HOCSITCSI K HEOJ1yILIEBJIEHHBIM IIPEIMETAaM, HAIIPUMEP K BUCAIIEHW Ha/l KPOBATBHIO UTPYLIKE [6].
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Briensitor 4 rpynmbl pa3BUTHSL CHHAPOMA PAHHETO AETCKOTO ayTU3Ma, KaXI0i U3 KOTOPBIX
XapaKTEepEH CBOM CIIOCOO OTrOpa’kMBaHUs OT BHELTHETO MUpA!

1. IlonHast OTPELIEHHOCTh OT IPOMCXOJSIIETO BOKPYT: MONBITKA B3aUMOJEHCTBUS C pe-
OeHKOM BBI3BIBAIOT y Hero auckoM@opt. CompanbHasi aKTUBHOCTh OTCYTCTBYET, Jake
OJIN3KUM TPYIHO JOOUTHCS OT peOCHKA KaKOW-TMOO OTBETHOM PEAKIIUH: YIBIOKH, B3TJIs-
na. Jletn naHHOW TPYIIBI CTaparoTCs HE MMETh HMKAKUX TOYEK CONPUKOCHOBEHHS C
OKPY>KaIOLUIUM MHPOM. TSKEIO MEePEHOCST 3PUTENIbHBIM KOHTAKT M M30€ratoT pas3iuy-
HBIX TEJIECHBIX KOHTAKTOB.

2. AKTHBHOE OTBEP)KEHHE OKPYKAIOILEH CPEebl: XapaKTepU3yeTCsl HE KaK OTPEIIEHHOCTD,
a Kak THIaTeJapHas M30MpaTeIbHOCTh B KOHTAKTaX ¢ BHEITHUM MHUpOM. PeGeHok oOra-
eTcs C OrpaHUYEHHBIM KPYI'OM JIIOJEH, 3a4acTyio 3TO poAuTenu, oauskue oau. IIpo-
SIBJISET TIOBBILICHHYIO N30MPATEILHOCTD B €7ie, oaexke. JItoboe HapyleHne TPUBBIYHO-
TO PUTMA JKU3HU BEJET K CUIbHOM ad(eKTuBHOM peakiuu. JeTsiM AaHHOM rpymnmsl 00-
Jiee YeM JpYTUM CBOMCTBEHHO HCHBITHIBATH YYBCTBO CTpaxa, Ha KOTOPOE OHU pearu-
pYIOT arpeccuBHO. bpiBaet, yTo arpeccusi npuHUMaeT POPMBI AyTOATPECCUU.

3. 3axBayeHHOCTh Ay TUCTHUYECKUMH UHTEPECAMHU: JETU ITOM TPYIIIBI CTAPAIOTCS YKPBITHCS
OT OKpy»Karomero Mupa. Mx 3aHsaTust nNposIBISIOTCA B CTEPEOTUINYHON popme 1 He HO-
CSIT NIO3HABATEJbHBIN XapakTep. YBIICUEHUS HOCIT UKIWYHBIN XapakTep, peOeHOK Mo-
JKET roJJaMH pa3roBapvBaTh Ha OJHY U Ty e TeMY, PUCOBAaTh WM BOCIPOU3BECTH OJUH
U TOT K€ CIOXET B Urpax. MIHTepechl 3a4acTyro HOCSAT MpadHbIi, yCTpallaroIiui, arpec-
CUBHBII XapakTep.

4, YpesBbluaiiHasi TPYJHOCTh BO B3aUMOJICHCTBUM C OKPYKAIOIICH CpeIoi: HanboJee jer-
KU BapHaHT MpOosiBJIieHUs ayTu3Ma. OCHOBHOM YEPTOW SIBJISIETCS] MOBBILICHHAS pPaHU-
MOCTb, ySI3BUMOCTb. V30eraHue OTHOIIEHUH, €clii peOEHOK UYyBCTBYET KaKyIO-IHOO
nperpany. UyBCTBUTEILHOCTD K 4y>K0H orieHke [ 1; 4].

Pabota ¢ geTbMu, MMEIOLIIUMH ayTU3M, TpeOyeT TepreHus, NeIMKATHOCTH U THMOKOCTH.
BaxxHo moMHUTE, 4TO MUP peOCHKa-ayTHKa CBOCOOPA3CH.

Cemenosa ['.B. orMeuaer, 4To B nepBoe BpeMs CIIELUAINUCTBI padOTaIOT COBMECTHO C POJIU-
TeNeM IS y3HaBaHUs NPUBBIYEK peOeHKa, CIIOCOO0B OOIICHUs TEX BUAOB JESTEIBHOCTH U MIPEa-
METOB, KOTOPbIE BBI3BIBAIOT UHTEpEC Y peOeHka. MHTepeckl pebeHka — 3TO MEePBLIil mIar B OpraHu-
3allUy TICUXOKOPPEKIIMOHHON paboThl, YCBOGHUE HABHIKOB B MOBCEIHEBHBIX BHUIAX JAEATEIBHOCTU
[3].

Opranuzanysi ICUXOKOPPEKLMOHHONW padOThI CBA3aHA C TAKUMH (PAKTOpPaMHU Kak:

a) Bo3pacT peOeHKa Ha TaHHBI MOMEHT;

0) cTemneHb TSKECTU AyTH3MA;
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B) ColMaJIbHAs CUTYyaIus pa3BUTHA [2].

CarutoBa . mpetocTaBisieT ps METOAOIOTUUECKUX HAIIPABICHUHH, IETb KOTOPBIX:

e CIocOOCTBOBATH MPOSBICHUIO HE3aBHCUMOCTH PeOCHKA (UTpa, OOIIEHHE), UCTIOB30-
BaHNME YCBOSCHHBIX HABBIKOB B TIOBCEHEBHOM NesiTenbHOCTH (teechh terapy);

® YCTaHOBJIEHHE YMOIIMOHAIBHOTO KOHTAKTa, yMEHBIIICHUE TPEBOTH, CTpaxa M HeraTH-
BU3Ma (IMOLIMAHATHO-YPOBHEBHIH MMOJIXO]);

e uH(popMUpOBaHHE peOCHKA O BHEIIHEM MHPE C MOMOIIBIO MPEIMETOB, UTPYIIEK U
Pa3HOLBETHBIX 00Pa30B (METO]] CEHCOPHOW MHTErpaIiH);

® MPOBOXKJCHHE TPEHUHTOB U CEMUHAPOB C MEPBUYHBIM KPyroMm pedeHka (poauTeny,
4JIeHbI ceMbH, yuntens, cneruanuctsl (The P. L.A. Y. project);

® COXpaHEHHWE PUTMa KU3HU M CTaOMIIBHOCTH SMOLWH (METOIMKA MOBCETHEBHOM Tepa-
TUN);

e Maccax u My3bikorepanus (Holding Terapy) [2].

B opranuzanum ncMxXoKOppeKLMOHHON pabOThl C AETbMHU, UMEIOIIUMHU ayTH3M, BaXKHOHU CO-
CTaBJIIOLICH MpeJCTaBIAeT paboTa ¢ poauTesneM pedeHKa, Beb IMEHHO C €ro OMOIIBIO MAaJIbIIII
MO3HAET MUP. DMOIMOHAIBHBIE CBSI3U MEXIY peOEHKOM U MaTephl0 0CO00 Ba)KHBI B XOJ1€ TICUXU-
4ecKoro pa3Butus pedbenka. UToObl co3AaTh IMOIMOHAIBHBIE CBS3U MEKAY PeOCHKOM U pOJaUTe-
JIeM, Hy>KHO 0OpaTUTh BHIMaHHE Ha €ro ocoOble HyKIbl. PeOCHOK Hy)KHaeTcs B MOIIEPIKKE, KO-
r7la peyb UJIET O COLMAIBHOMN a/IanTaluy, ¥ MepBbIM 3BEHOM B IPOLIECCE €ro aJanTalii B COLHU-
aIILHOM Cpeie SBISETCS POAUTENb.

B momnonpix cembsix poxkaeHue pedeHka — BaxkHoe coObitThe. Ho, B CBsI3u ¢ paziMyHbIMU
(baxTopamu, TIOCIIe POXKIEHHUS MOTYT BO3HHUKHYTH OTpEeNICHHbIC MPOOIEMbI, KOTOPHIC B paHHHUN
nepuoj He 0co00 NposBisitoTcs. [IpobieMbl co 310poBhEM peOEHKA BHI3BIBAIOT Y POAUTENS TaKUe
HMOLIUH KaK:

® TPEBOra;

e 0OECHOKOICTBO;

e  0E3BBIXOJHOCTb CUTYyallUH;
® OTpUIIAHHE CUTYAIIUH,

® THEB U OOJIb.

HoBocTh 0 Henmyre cBoero pedeHKa BBI3BIBACT Y POAUTEIS PA3IUYHbIC MMEPEKUBAHUS, BEIb
OYeHb HEJIETKO 0CO3HATh 3T0. [I03TOMy B X01€ BCTped MCHUXOJIOI — POJUTENTh BAXKHO OTMETHTb,
410 Y pebeHKa ocoOblii X0 pa3BUTHs. BaxkHo He ynoTpeOasTh AMArHOCTUPYIOIIUE CIIOBA, TOTOMY
KaK IMEHHO OHU OyIyT BCSAYECKH HAIIOMHHATH O HAIMYHMW/CYIIECTBOBAaHUU OOJIE3HH, a I POIH-
TeJs JTydllasi IepCreKTuBa — BhI3AOpoBiIeHHe. Hano yeTko paznuyars, 4to peOeHek OyneT pa3Bu-

BaTbCs I10-CBOCMY, U HA 5TOM IIYTH HA0 OBITh cMy OHOpOﬁ.
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B xone ncuxonoruueckoi paboThl ¢ POIUTENEM HYXKHO JEp:KaTh €ro Ha «PacCTOSHUM» OT
MIepEeKMBAHMS YyBCTBA BHHBL. Jlaxke ecii ObLIO 10 HEOCTOPOKHOCTH CKa3aHO 4TO-IHOO0, YTO MOT-
JI0 CTIOCOOCTBOBATh JAHHOM CUTYAllMH, BAXKHO HE 3aI[MKIUBATHCS HA ATOM, @ CKOHIIEHTPHPOBATHCS
Ha HACTOSIIMX JIOCTH)KEHHUAX peOCHKa Ha JJaHHBIH MOMEHT M Ha BO3MOYKHbIE MEPCIIEKTHBBI B pa3-
BUTHU.

JIMIHOCTHOCHITFHBIE Ka4eCTBa POAMTEIS TOJDKHBI CTATh YaCTHIO IMICUXOKOPPEKIIMOHHON pa-
00TbI ¢ pebeHkoM. B xoze o01meHus ¢ peOEHKOM eMy Ha/I0 CKOHIICHTPUPOBATHCS HA TIOJI0KUTEITb-
HBIX C/IBUTAX, JIep>Ka B MOJIE 3pEHUS CIIEAYIIUE BOIPOCHL:

1. Yro 51 Mory cnenath ceifuac AJis cBoero pedeHka?

2. Uro xodeT repeaaTh Mo peOeHEeK ¢ IOMOIIBIO CTHIISI CBOETO OOIICHUs?
3. Urto X04YeT Moy4yuTh MO PeOCHOK OT MEeHsI?

4. KakuMm IyTeMm s1 MOTYy MOJIEp’KaTh CBOET0 peOCHKA B XOJIC €r0 Pa3BUTHS?

OTH BOIPOCHI OYEHb BAXKHBI, TOCKOJIbKY TICUXOKOPPEKLHOHHAs padoTa B peaOMIMTaluOH-
HOM IIGHTPE MMEET BPEMEHHOHN XapakTep. boJblyro 4acTh BpeMeHH peOSHOK MPOBOAMT JAoMa. B
XOJle TICHXOJOTUYECKOW pabOThl Ba)KHO OTMETHTH BO3MOXKHOCTH CAMOCTOSTENBHOCTH peOeHKa.
Hackonbko Obl He OBUIO AJISI pPOIUTENS TSKEIO AaTh PeOCHKY CBOOOY, OH JIOJDKEH OCO3HATh, YTO
3TO Jenaercsi Bo Oiaro peOeHka. JINUHOCTOCHIIbHBIE KayecTBa peOCHOK-POIUTENb MUILICHb, OIH-
pasch Ha KOTOPYIO pPOJUTENb, B JaJbHENIIEM, MOKET OTBETUTh Ha BOMPOCHl peOeHKa. B oTBerax
pEeOCHOK JODKEH YyBCTBOBATh, YTO OH — CBOEOOpA3eH, HO, KaK M CBOM CBEPCTHUKH, OH MOXKET
UMETh CBOW MYTh K JIOCTHKCHUIO Iiesiei. B 00IeHnn pouTens pacKphIBaeT HE TOJIBKO peOeHKa,
HO U caMoro ceds, 1 3To oboramaeT 0d6a Mupa. BaskHblil MOMEHT BO BpeMs IICUXOJIOTHYECKOil pa-
00TbI — c1IOCOOCTBOBATh MPOLIECCY COLMANIM3ALUM peOeHKa. B cBA3M CO CTEPEOTHIHBIM MBbIIILIIE-
HHEM B CEMBSIX, B KpPYT'y OJIM3KHX OTMEUAETCs CTPEMIICHHE CKPBITh, YTauTh IIpobiaeMy. ITo ¢popma
MACCUBHOTO OErcTBa, KOTOpPasi BBI3BIBAET OECCO3HATENHHYIO SMOLMOHAIBHYIO HAIMPSKEHHOCTH,
KOH(IHMKTHBIE cuTyanuu. /[y peOeHKa BaXKeH KOHTAKT C KaXKIIbIM YWIEHOM CEMbH, KOTOpBIC, B
CBOIO OY€pe/lb, JOJIKHBI YCBOMTH HABBIKM OOILEHHS C PEOCHKOM C IIEIbI0 MOJEPKKH B Ipolecce
pa3BUTHSL.

B pesynbrare ncuxonornyeckoi paboThl POAUTEIND JOJKEH XpaOpo MPUHATS!

e ypeOeHKa KOe-4TO OCTAaHEeTCs] HEM3MEHHBIM;

® OH JIPYTUM CITOCOOOM KOHTAKTHPYET C PEajbHOCTHIO M POTHBIMU;

® OH CcBOEOOpAa3eH, M ITO YXKe IMOBOJ TOPAUTHCS, TFOOUTH M PaJI0BATHCS JOCTHKECHUSIM
(kaxrMu ObI OHU HE OBLITH).

Ouend 6aricno nozeonamos cebde Ovimob C1adLIM, KO20a eCMmb YYECME0 deccunus u de3na-
0excHocmu. IMo 6a)CHBLIL NEPUOO 8 npoyecce 0OHOGIEHUSA PeCyPCO8 U UCMOYHUKOE IHEPIUU,

20€ 2N1asHasn postb NPUHAOIEHCUM UOAM 0eAMENbHOCHU U KPY2Y ONU3KUX.
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Pebenok — 310 nap. Hajgo craparbest HAXOAUTh MONOXKUTEIBHOE M OMUPAThCs HA Hero. Benpb
HUYTO ¥ HUKTO HE FapaHTUPOBAH OT CUTYaTUBHBIX OBOPOTOB KU3HU. HUKTO HE MOXKET BBIIBUTH
rpaHb MEXIy «310pPOBbIM» U «HE3JJOPOBBIM» BOCIPHUATUEM MHUpPA. MBI Bce pasHble, aXe €Cliu

BJIAJIEEM «3IO0POBBIMW» MEXaHU3MAMU BOCIIPUATHSA.
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Annotanus. [IpodeccrnonabHO-OPHEHTUPOBAHHBIN MPAKTHUYECKUI KypC PyCCKOTO si3bIKa Juist Oy-
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C UX apMAHCKUMH aHAJIOI'aMU BBIABJICHO, YTO BCC paCCMOTPCHHBIC MOJCIIM HE UMCIOT TOYHOI'O I'paM-
MaTHYCCKOI'O OKBUBAJICHTA B APMAHCKOM A3BIKC, YTO 3HAYHUTCIIBHO YCJIOKHACT UX YCBOCHHUC, a TAKIKEC
(bopMI/IpOBaHI/Ie IIPOYHOI'0 HABbIKA ITI0JIb30BAHUA 9TUMH KOHCTPYKISAMU.
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Abstract. The professionally-oriented practical course of the Russian language for future medical
workers includes a section that is relevant today — work on the material of texts in the specialty (sci-
entific and popular scientific texts on medicine). Russian is characterized by the most frequent lexical
and grammatical constructions that are characteristic of the Russian scientific and medical style of
speech and are included in the sphere of professionally-oriented university teaching of the Russian
language. A comparative analysis with their Armenian counterparts revealed that all the considered
models do not have an exact grammatical equivalent in the Armenian language, which significantly
complicates their assimilation, as well as the formation of a strong skill of using these constructions.

Keywords: professionally-oriented training, Russian language, texts on specialty, scientific
medical style of speech.
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[IpodeccronanbHO-OpUEHTUPOBAHHBIM MPAKTUUECKUI KypC PYCCKOTO A3bIKa JJIs OyMyIuX
MEUIMHCKUX PaOOTHUKOB BKJIIOYAET B ce€0sl aKTyaJIbHbIM Ha CErOAHSIIHUN JeHb pa3jien — pa-
00Ta Ha MaTepuasie TEKCTOB IO CIEMUAIBLHOCTH (HAYYHBIX M HAYYHO-TIOMYJISIPHBIX TEKCTOB IO
MeauuuHe). s rpaMoTHON pa3paboTKH yuyeOHOro Iporecca HeoOXOIUM TIIATENbHBIA COMo-
CTaBUTEJIBHO-TUIIOJIOTHYECKUN aHAINU3 SI3bIKA CIELUAJIBHBIX TEKCTOB Ul BBISBICHUS 30HBI MH-
TeppepeHlIud U TPAHCIO3HUIMH, KOTOPbIE HENPEMEHHO CIEAYyeT YYEeCTh MPH OOYYEHHH S3BIKY
cnenuanpHoCcTH. Tak, akax. b.M. EcamxansaH oTMedaeT, 4TO apMsIHCKHE SKBUBAJIECHTHI OTIEIb-
HBIX MPEJI0KHO-TIAJISKHBIX COUETAaHUN PYCCKOTO S3bIKA OYEHb Pa3HOOOPA3HbI U 3aBUCST OT 3HA-
YEHMsI COOTBETCTBYIOLIEH KOHCTPYKIMHU B LIEJIOM. 3HAHUE ITUX COOTBETCTBUI, TIOHUMaHUE CXO/1-
CTBa U PA3IMYUS B yHOTPEOJEHUU OCHOBHBIX IPEIJIONKHO-TIAJEKHBIX (POPM B M3y4aeMOM pyc-
CKOM M POJHOM ApMSHCKOM SI3bIKaX HECOMHEHHO ITOMOKET IIPENOJABATEINIO B JTOCTHIKEHHUH I10-
craBneHHbIX Lenei [1]. IloaTomy cienyer BIAEHUTh cienu(pUIECKre JEKCUKO-TpaMMaTHYeCKHUe
KOHCTPYKLUU PYCCKOTO HAYYHOI'O S3bIKa MEJMILIMHBI U COIOCTaBUTh UX C apMSHCKUMU 3KBUBA-
JIEHTAaMH JIJIA JaJIbHEHIIeH pa3paboTKh METOIMUECKOW CUCTEMBI TPO(ECCHOHAIIBHO-OPUEHTHPO-
BaHHOTO O0y4eHMs OyAyHIMX MEIULUUHCKUX paOOTHHUKOB. [[s1 ompeseneHus 30H UHTEpQEpeH-
LMY ¥ TPAHCIIO3UIMHY HE MEHEE BAKHO 3HAHUE TUIIOJIOIMHM IPaMMaTHYECKUX KaTeropuil poIHOTO
Y U3Y4aeMOTO SI3BbIKOB [2].

Crnenyer OTMETHTH, YTO BOIPOCHI COIIOCTABUTEIBHO-TUIIOJOTMYECKOTO0 aHAIN3a HAY4YHO-
MEJIMLIMHCKOTO CTWJIS peYM Ha MaTepuaje apMsSHCKOTO M PYCCKOTO SI3bIKOB B HAy4YHO-METOIU-
YEeCKOH JTUTepaType NpakKTUYeCKH HE OCBELICHBI. B mepByro odepenb, 3T0O MOKHO JIETKO 00BsC-
HUTb TEM OYEBHIHBIM (PaKTOM, UTO B HaIIEeH peciyOrKe MPaKTHUECKH 10 HACTOSAILIET0 BpEMEHH
MEAMLMHCKas Hay4Has JIuTepaTypa QyHKIMOHUPYET Ha pyccKoM s3bike. [loaTomy ceituac mouru
BCA Hay4Has Jureparypa PA, B niesiom, 1 MEIMIMHCKAs HAY4YHAsl JINTEPATYPA, B YACTHOCTH, OCT-
PO HYXJaeTCsl B BBICOKOKBAJIM(HULIMPOBAHHBIX MIEPEBOJIUMKAX C PYCCKOTO HA apMSHCKHUH SA3BIK.
Takum 00pa3oM, OJHON M3 aKTyalbHEHMIIMX 3a/1a4 COBPEMEHHOCTH SIBJISIETCS TIOATOTOBKA IEpe-
BOJIYMKOB HaY4YHOH JIMTEpATyphl C PyCCKOTrO Ha apMsIHCKHH s3bIK. Ha 3TO Taxke OJDKHBI OBITh
HaleJeHbl Mpo(ecCHOHATbHO-OPUEHTUPOBAHHBIE YPOKH PYCCKOTO sI3blKa B By3ax ApMEHUH,
PaBHO KaK M Ha MOJTrOTOBKY KBaJU(PUIIMPOBAHHBIX CHEIUAINCTOB, YETKO OPUEHTUPYIOLIUXCS BO
BCE BO3PACTAIOIIEM IMOTOKE HAyYHOM MH(OpManuu, KoTopas mnocrymaer B PA, B mepByro odye-
penb, Ha PyCCKOM SI3BIKE.

Hcxons u3 BbIIECKa3aHHOIO, HA OCHOBE IPOBEIEHHOIO CONOCTABUTEIbHO-TUIIOIOTHYEC-
KOT'0 aHaJIW3a HAyYHOTO SI3bIKa MEJIUILMHBI, Mbl BBIJEIWIN OCHOBHBIE Na/I€KHBIE U MPEJI0KHO-
NaJeKHble KOHCTPYKILMHU, Haubosee XapakTepHbIe JI JAHHOTO CTWIISI PeUd U BXOAsIINE B cde-
py oOyueHust. PaccMOTpUM 3TH KOHCTPYKIMH B CONOCTABUTEIBHOM aHAINU3E C MX apMSHCKUMHU

aHaJIoraMu.
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Haubonee yacto B si3pIke MEOUIIMHBI BCTPEUAETCS KOHCTPYKLHUS npuiazamenpHoe + cy-
uiecmeumesnpHoe, KOTopas Hepelko OepET Ha ceOsi OCHOBHYIO CMBICIIOBYIO HArpY3Ky: 08ycmo-
poHee gocnanenue (1eeKux), apmepuanvbHoe o0asieHue, 2la3Hoe A010K0, BHympuuepentoe oase-
HUe, 86eHO3HAS KPOBb, PAOUKATIbHASL MACMIKMOMUS, 00OPOKAYECMBEHHAs ONYXO0Jib U T.JI.

CioBocoueTaHus, COCTABJICHHBIE 110 TAHHON CXEME, B SI3bIKE MEAMUIMHBI OYEHb YacTO CTa-
HOBSITCSl YCTOMYMBBIMU. VIMEHHO MO3TOMY Ha ypoKax pycCKOro si3blka B MEIMLMHCKHX BY3aXxX
cieyeT ocod0oe BHUMaHUE YEsATh padoTe HaJl CIIOBOCOYETAHHUSIMH, COCTABICHHBIMH TIO BBIIIIE-
YKa3aHHOH CXeMe, MIOCKOJIbKY JIaHHAas MOJENb B apMSHCKOM SI3bIKE MMEET CYLECTBEHHbBIE OTJIU-
ynsi. Eciin B pycCKOM $I3bIKE MPUIIAraTelbHOE COIJIACYETCS C CYLIECTBUTEIBHBIM B POJIE, YUCIIE,

Hazexe, TO B apMSIHCKOM SI3bIKE NPHIIAraTelIbHOE MPHUMBIKACT K CYLIeCTBUTEIbHOMY: Lnllng-
dwilih pnppnpnid (enplph), bhpquiquyhb diaonid, Epuiluyhl wypynii v t.0. B HeKoTOpBIX
CIy4asX TePMUHOJIOIMYECKOMY COYETAHHIO PYCCKOTO SI3bIKa COOTBETCTBYET OJHA JICKCHYECKas

eIMHHIA B ApMIHCKOM S3bIKE (2nasnoe aonoko — wllnupilidnn). Oto sBusercs 30HOH nHTEpdE-

PEHIIMHU, TOITOMY, CTPOsi HAyYHOE BBICKA3bIBAHWE HA PYCCKOM SI3bIKE, CTYIEHTHI MPAKTUYECKH
BCErJla UCHOJb3YIOT UCXOHYI0 (hOpMY MPHIIAraTeabHOro (MyXCKOH poJl, €AMHCTBEHHOE YHCIIO,
MMEHHTENBHBINA Na/IeXK), 9TO MPUBOAUT K TAKMM OITUOKaM, KaK:

1. Hapymenwne coriacoBaHus B pojie (apmepuaivHulil 0asienue, 08YCmMOopOHHULL 8OCNAle-

Hue (ne2Kkux), 00O6poKauecmeeH bl ONYXoab U T.J.);
2. Hapymenue cornacoBaHusi B Uucie (napHwili opeamsl, HOCOBOU NA3YXU, YUIHOU PAKOGU-
Hbl U T.J1.);

3. Hapymenue coriacoBanus B Majieke (OT TOJIOBHOW OO0JIS, M3-32 HEPBHOTO CPBIBY H T.JI.).

He meHee mpoayKTHBHA JUIi MEIUIIMHCKON HAYYHOU JIUTEPATYyphl MPEIJIOKHO-TIAeKHAS
KOHCTPYKIIUSL CYU{ecmeumenvioe 6 UMEeHUMeNbHOM naoedxce + cyujecmeumensvioe 6 poou-
menbHom naoedxce (s136a dHcelyoka, a0eHoMa nPocmaml, KUCMA AuYHUKA v T.71.). B apMsIHCKOM
SI3BIKE 3Ta KOHCTPYKIHS yHOTpeOsieTcs o GopMysie cyuiecmeumenbHoe 6 pOOUmeibHoM na-
oexce + cyuwjecmeumenvHoe 8 UMEHUMENbHOM hadeice, TO €CTh CYIIECTBUTEIBHOE B POJHU-
TEJILHOM Ta/Ie’Ke BBIXOJIUT Ha MEPBYIO MO3UIMIO, MEHSS MOCIIEA0BATEIFHOCTh CJIOB B CIIOBOCO-
YyeTaHuu: uwnwunpuhp hing, pwquinulmglndh wnbkindw, djupuwih jhunu.

Yka3aHHOE HECOOTBETCTBHE NMPHUBOANT K CIECTYIOIIUM BapuaHTaM OIIHOOK B PyCCKOM pedn
CTYJEHTOB:

1) CTHIMCTHYECKHE OMIHOKH,

2) JIOTMYECKHUE OIIHOKH.

Jlpyrasi KOHCTPYKIHsI, KOTOpast He MEHee MPeAbIIyIel pacpocTpaHeHa B HAyYHO-Me/Iu-

LIUHCKOM JIUTCPATYPC — omeiazojibrHoe cyuiecmeumeibHoe + cyuiecmeumeiibHoe epodumeﬂb-
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Hom nadedxce (yoanenue anneHOUKCa, 3auU6anue pansl, Mpenanayus yependa, 0CmaHosKa Kpo-
eomeuenus v Ap.). B apMaHCKOM sA3bIKe aHHAsA cXeMa MPEACTaBIECHA CIETYIOIHM 00pa3oM: cy-
1{eCmeuUmensHoe 6 POOUMEeIbHOM NAdedce + Om2nazonbHoe CYU{eCHEUmMenbHoe 6 UMeHU-
menvnom nadexce. [niypunhph hknugnid, JEkpph Guwpnid, wpynibwhnunipyubl nunu-
plignidu t.5. 310 pearbHOE HECOOTBETCTBUE IIPUBOANT K AHAJIOTUYHBIM PACCMOTPEHHBIM BBIIIIE

OIINOKaM.

PaccmoTpuM rpaMmaTHUECKy0 KOHCTPYKIIUIO: C1064 MAI0/MHO20 + cyujecmeumenbvHoe 6
pooumenbHom naoedxyice (MHO20 SPUMPOYUMOS, MAJL0 JeUKOYUMO8, MHO2O OCJIONCHEHUIL, MAJl0 pe-
3ynLmamos U Ap.). 31ech TakKe HAOII0JAI0TCS OYEBUIHBIE TUIIOJIOTUYECKUE PACXOXKIICHUS, T10-

CKOJIBKY B apMAHCKOM SA3bIKC pO,Z[HTGJIBHLIﬁ MMajaciK 3aMCHACTC UMCHHUTCIIBHBIM: Juill l‘[]]]]&[]ﬂ -

ghwnlilp, phs wpywl vy v pofolibp, punn pupgniprniibkp, phy wpynibpbiép w T
Metoaucram ciieyeT HeMPeMEeHHO OOpaTUTh BHUMaHUE Ha TOT ()aKT, UYTO B PYCCKOM SI3BIKE CY-
MMCCTBUTCIBHOC B POAUTCIbHOM ITaJICKC B ,I[aHHOﬁ KOHCTPYKIIUU UMECCT (bOpMy MHO>KECTBECHHO-
ro 4ucia, B TO BpEMs KaK B apMAHCKOM S3BbIKE CYHICCTBUTCIIBHOC B MMCHHUTCIBHOM IAACKE CO-

YETACTCSl CO CIIOBAMH MHO20 / MAlo TOJIBKO B (hOpME €TMHCTBEHHOTO YUCIa. DTO CO3/1a€T Ceph-

€3HYI0 30Hy UHTEp(EpPEHIINH, SBISIOMIEHCS TPUYNHON BOZHUKHOBEHHUS TAKUX OLIMOOK KaK MHO-
20 3pUMpOYUMbl, MAL0 AEUKOYUMbL, MHO2O0 OCJIONCHEHUS, MAI0 pe3yabmamyl U T.J.

B s3pIke MEIUIIMHCKUX HAYYHBIX TEKCTOB JIOBOJIbHO YAaCTOTHA JIEKCHMKO-TpaMMaTHYecKas
KOHCTPYKLUS 21a201 + €064 Mano/MHO20 C CyuiecCmeumebHolM 6 POOUMENbHOM naodeice.
OTtmeTuM, 4TO B JAHHOW KOHCTPYKLUH IJarosl HacTOSAIIEr0 BPEMEHHU HCIOJIb3YETCS TOJBKO B
dopme enuHCTBEeHHOro uncia. [IpuBenemM NpuMepsl: nepenusams MHO20 KPOBU, HAKIAObIBAMb
MAno weos, yoausms MHO20 NOIUN08 U T.J. THUIIONOTHYeCKne 0COOCHHOCTH apMSHCKOTO SI3bIKa
HE CIOCOOCTBYIOT CO3JaHUI0 UICHTUYHOM KOHCTPYKIUU. V1 BHOBb MBI UMEEM JIEJIO C 30HOW WH-
TephepeHIINH, «ITPOBOLUPYIOLIEeH» OmMOKH. [IprBeaeM npuMepsl: nepeausams MHO20 KPOBb, HA-
K1aouleams MAl0 wos U T.JI.

Tunonoruvyecku UHTEPECHA TpaMMaTHUECKass KOHCTPYKILUS YUCaumenpHoe + cyuecmeu-
meibHOoe, KOTOpasi BechMa YacTOTHA JJISi HayYHO-METUIIMHCKOM JIUTepaTypsl (06a MouemouHu-
Ka, mpu wea, yemvlpe onepayuu, namoe nepecaook U T.1.). B apMAHCKOM sI3bIKE Mbl BHOBb HE
MO>KEM IIPEACTABUTH IOJHBIE TPAMMATUUYECKUE YKBUBAJICHTHI, MO0 3/1€Ch UMsI YUCIUTEIBHOE CO-

YCTAaCTCA TOJIBKO C CYIICCTBUTCIIbHBIM B UMCHUTCIIBHOM MAJIC)KC CAUHCTBCHHOTO YHCJIA: ZI]]QHL

tphlhwd, Epkp [wp, snpu Jhpwhunnnipinil, hhbq thnpiyunnywuwnnid v t.0. Uarepde-
pupyIoIIee BINSHAE POJHOTO (apMSHCKOTO0) SI3bIKa SIBISAETCS OYEBHIHON MPHINHON HApyIICHHS
COTJIACOBAaHMS KaK B IAeXe, TaK U B uucne. [IpuBeaeM npuMepsl BAPUAHTOB OIIHOOK: uempipe

onepayusl, 08a nepecaoka, mpu wos u T.11.
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PaccMoTpuM JIEKCHKO-TPaMMAaTUYECKYI0 KOHCTPYKIUIO CYU4eCEUmEIbHOe/0m21azolbHOoe
cyw. + npeonoz «be3» + cywjecmeumeinvHoe 6 pooumenbHom naoexce (nomowp Oe3 xupypau-
4ecK020 eMeulamenscmaa, ieyenue 6e3 iekapcme u T.J.). DKBUBAJICHTHON THIIONOTMYECKON KOH-
CTPYKLHEH B apMSIHCKOM SI3bIKE SIBJISIETCS CIAEAYIOUIAs: CYU4eCmEUmMENbHOE/0m21az0ibHoe CYyu.

+ croeo wnuwlig + cyuecmeumensvhoe ¢ pooumensrnom naodedxce. ogliinijpinili wnwig ihnu-
hunnwljul Uhounlinnipyub, pnidnid wnwbg plynpuyph n 1.4, 30Ha MHTEphEPEHIIUH B 1aH-

HOM Cllydae OOyCIIaBIMBaeT psiji OIMHOOK, THIA: 3aMEHa POIAMTEILHOIO Maeka Ha BHHUTEIb-
HBIH, OIIMOKK B HAMMMCAHUH OKOHYAHHI CYIIECTBUTEBHBIX CPETHErO POa MHOKECTBCHHOTO YHC-
na (reuenue be3 nexapcmea).

JInst pycCcKOro si3bIKa B IIEJIOM, M JIJIS HAyYHO-MEIUIIMHCKOTO SI36IKa, B YACTHOCTH, Xapak-
TEPHBI JIEKCUKO-TPAMMATHIECKHE KOHCTPYKIMH C TIPEIIOKHBIM B O€CTIPEIIOKHBIM TIIaroJIbHBIM
ynpasaeHueM. J[aHHbIe COYeTaHHs OYCHb Pa3sHOOOpa3HbI M BBIABIIAIOT OIMPEIEICHHBIC THITOIO-
THYECKHUE PACXOXKICHUSA C COOTBETCTBYIOIIMMHU KOHCTPYKIMSIMH apMSIHCKOTO sI3bIKa, OMPEeIesIsist
TEM CaMbIM HOBYIO 30HY WHTepGepeHin. Tak, B HAyIHO-MEIUIIMHCKOM CTHJIE PEYH OYEHb pac-
NPOCTPAaHEHA JIEKCHKO-TPAMMATHIECKass KOHCTPYKIUHS 21a201 + CYyuieCmeumeibHoe 6 GUHU-
menbHoM naodedce (Onepuposamv NOYKYU, YOIsMb ANNEHOUKC, 3anIOMOUposams 3y0, 3auueants
Pany, npooesuHGuUYUPOsams uHCmpyMermol 1 Ap.). B TaHHOM cllydae SKBUBAICHTHAsI KOHCTPYK-

sl apMSIHCKOTO sI3bIKA TUIOJIOTMYECKU COOTBETCTBYET PYCCKOM KOHCTPYKUUM: t/apmhunnky &-

phhwdtbpp, hknughly Inypunhpp, pnidly wwnwdp, whinwhwbly gnpdShpabpp, junpk;
Ybppp n 1.1 XoTs 37€chk cienyeT oOpaTUTh BHUMaHUE Ha HapylleHue ympasieHus. Marepde-
pHpYIOIiee BIMSHHAE B 3TOM CIydae MOKET CTaTh MPHYUHON TaKOW OMIMOKK KaK HapyIIeHHE CO-
[JIACOBAHUS C CYIIECTBUTEIILHBIM )KEHCKOTO POJia: 3allliBaTh paHa, ONEPUPOBATh MOYKA U T.[I.

B pycckoM si3bike HAydHO-MEIUIIMHCKOTO CTHJIS PEYM YaCTOTHBI JICKCHKO-TpaMMaTH4eC-
KM€ KOHCTPYKIIMH C MPEJIOKHBIM IJ1aroJIbHBIM YIIpaBiIeHHeM. PacCMOTpUM KOHCTPYKIIMH C TJia-
TOJIBHBIM YIPABJICHUEM C TIPEIJIOTOM «B». 21a201 + npeodnoz «8» + cywecmeumenbHoe 6 6u-
HumenbHoM naodedice (3axanamo 8 21a3, 3a1UMs 6 20pio 1 T.11.). JlaHHas cxema B apMSHCKOM SI3bI-
KE UMEET HECKOJbKO MHOU BUJ: 21420/l + cyuiecmeumesibHoe 6 POOUMENbHOM naoedyce + no-

cnenoz «Uko» My riaroJ + cymecTBUTe]bHOe B BUHUTEIBHOM magexe. Juiplkglhly usplph
Uko, jgily Epuilh ke, ;ghlky Inlnppn n T.8. DTO THIIOIOTUYECKOE HECOOTBETCTBUE SIBIISIETCS

MPUYHUHOW OMIMOOK: a) MPEIOT OTCYTCTBYET, HO CYIIECTBUTEIIFHOE HCIIOIH30BAaHO TPAMOTHO B
BUHUTEJIBHOM TaJieke (nepenums geny); 0) KOHCTPYKIUS CTPOUTCS IO OMIMOOYHON (opmyre
TJIarodl + MpeJUIoT «BY» + CYIIECTBUTEIHLHOE B UMEHUTEILHOM MaJiexe (nepeiums 6 6eHa v T.1.).

P ACCMOTPUM JICKCHKO-TPaAMMATUUYCCKUE MOACIIU C IIPCAJIOraMU:
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1. XapaktepHas ¥ 4aCTOTHAsi MOJEIb JUIsl PYCCKOTO HAYYHO-MEIUIIMHCKOTO CTHIIS PeUd —
0mznazonpHoe cyujecmeumenbHoe + npednoz «nooy + cyujecmeumenvHoe ¢ MmeopUmMeIbHOM
naodesice (onepayusi n00 HaAPKO30M, OOJILHOU NOO NPUCMOMPOM, JeUeHUe NOO Kaneavbhuyell U T.1.).
OTa Mozmenb B apMSHCKOM SI3BIKE TOXKE€ HE HMMEET IMOJHOTO I'pPaMMaTHYECKOTO JKBHBAJICHTA.
31ech 3Ta KOHCTPYKIUS (QYHKIIMOHUPYET MO CXEME Cyujecmeumenbhoe 6 poguTETEHOM naoe-
ace + nocnenoz «wwlp. Yhpwhunnnipinil whqquyugdul nwl, hhjwinp hulingniejui
wwl v T.1. JJaHHOE THIOIOTNYeCcKOe HECOOTBETCTBUE SABISECTCS NMPUINHONW MHTEphEpeHINH, a
UMEHHO: B pe4d OyIylIMX MEAMIUHCKUX PaOOTHUKOB MPEAJIOr HEPEAKO OTCYTCTBYET, a CyIe-
CTBUTEIILHOE HUCIIONIB3YETCsl, KaK MPaBUJIO, B AaTEIILHOM HIIM BUHUTEIBHOM Tajexe. B pesynbra-
T€ — BapHAHTHI OLIUOOK: onepayus noo HapKo3y, OOILHOU NOO NPUCMOMPY, JledeHue 00 Kaneib-
HUYY.

2. llpyras Moneib — omenaconibHoe CyujecmeumenbHoe + npeonoz «o» + cyujecmeu-
menbHoe 8 npeodnocHom naoexce (3aboma o nayuenme, peulerue o0 2ocnumaiuzayuy v ap.). B
AHAJOTUYHOW KOHCTPYKIIMU apMSTHCKOTO SI3bIKa BMECTO MPEIoTa («0») UCTIONIB3YETCs TOCIIEIIOr
«dwuhlx, a 0TrIaronbHOE CyHIECTBUTENBHOE, KaK IIPAaBUIIO, 3aMEHACTCS I1arojaom: Ang wuiliky
hhywmbnh dwuhbl, npnonid Juyughly hnughwunwywgdub Juuhpbwn 1.0

3. He MeHee uacTOTHA JIGKCHMKO-TPAMMATHYECKash KOHCTPYKIUS CyujecmeumenvHoe +
npeonoz «onay + cywecmeumenbHoe 6 pooumenbHom naoexce (rexapcmea Ons nayueHma,
ocmMomp 071 YMouHeHUs: OUaeHo3a, 210K03a 0711 NogvbluleHus: oasieHuss U 1p.). B mepeBoae Ha
ApPMSHCKUH SI3bIK TAHHAST MOJIENIb BBHITJISIIUT CJICAYIOIIUM 00pa3oM — cyuiecmeumensvHoe + cy-

uiecmeumesnwvHoe 6 pooumenbHom naoesce + nocnenoz «hwwpy: nkynpuyp hhyjuwinh hw-
dwp, unnignid whnnnpnonidp hunwbgakint hundwp, qpyniinqu daonidp pupdpug-
Olyni hwdwip v t.1. Ha npakTHke oIIMOKY, B OCHOBHOM, CBS3aHbI C OLIMOOYHBIM UCIIOJIb30Ba-
HHEM B PYCCKOI Peur BUHUTEIIBHOTO TaJiexka (27170K03a Ol NOGbIUUEeHI e OABNEHUSL).

4. TlocmenHsis BBIICICHHAS HAMU JICKCHKO-TPAMMATHYECKas KOHCTPYKLIUS — 2142071 +
npeonoz «bes» + cywecmeumesnvbroe ¢ pooumensHom naoedyice (onepuposams 6e3 Hapkosa, Je-
yumo 6e3 ananuzos, yoaiams 3y6 6e3 anecmesuy v 1p.). ApMIHCKUI BapHaHT JaHHOW KOHCTPYK-
MK — 2nazon + «wnwligy + cywecmeumenvnoe 6 pooumensnom naoexce. yhpwhunnky w-
nuilig whgquyuigdwl, pnidly wnwbg whuyhqhlbph, hkmughl; unnudp wrwig wiqqui-
Juigwi v T.1. Kak ¥ B npeAblayIeM caydyae OIUOKH, B LEIOM, CBA3aHbl C MOJMEHON poau-
TEJBHOTIO 1aj1eXKa Ha BUHUTEIbHBII: yoanamo 3y6 6e3 anecmesus, onepuposams 6€3 HapKo3.

Takum oO6pa3om, HaMHU BBIAEJNCHBI HaHOOJEe YaCTOTHBIE JEKCHKO-TPAMMATHYECKUE KOH-

CTPYKLUH (TMaleKHbIE U MIPEII0KHO-TIaJIeKHBIE), XapaKTepPHBbIE JUIsl PyCCKOTr0 HayYHO-MEIULINH-
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CKOT'0 CTHJISL PEUYM U BXOASIIME B chepy npodeccnoHaabHO-OPUEHTUPOBAHHOTO By30BCKOIO 00Y-
YEHUsI PyCCKOMY si3bIKy. [Ipu cpaBHHTEIFHOM / COMOCTABUTEIIBHOM aHAIM3E C UX apPMSHCKHMHU
aHAJIOTaMHM BBISIBJIEHO, YTO BCE PaCCMOTPEHHBIE B IIpe/eax JaHHOW CTaTbU MOJEIU HE UMEIOT
TOYHOTO IPaMMaTHYECKOT0 3KBUBAJIEHTA B apMAHCKOM SI3bIKE, YTO 3HAUYUTENIBHO YCIOKHAET UX
YCBOEHHE, a TaKkke (OPMHUPOBAHUE POYHOTO HABBIKA IOJIb30BAHUS 3TUMHU KOHCTPYKIHMSAMH.
TakuMm 00pa3oM, HaM Ka)eTcsl, YTO MpHU pa3paboTke Y4eOHUKOB, y4eOHO-METOIUYECKHX
nocoOui, yaeOHBIX MaTepHAJIOB, CIIEYET HEITPEMEHHO ONUPATHCS HAa JAHHBIE COTIOCTABUTEIILHO-
TUIOJOIMYECKOTO aHallu3a POJHOTO M M3y4aeMoro S3bIKOB. BhIsgBlIeHHAst 30Ha HHTEphEPEHINH
IIOMO>KET IPAaBUIIBHO pacHpeieNuTh y4eOHbIH MaTepHall, a TakKe JacT BO3MOKHOCTh IPOTHO3H-

pOBaTh OMMOKU U TPAMOTHO pa3padaThiBaTh CIIOCOOBI UX MPEIOTBPAILICHHUS.
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