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AHoTaNis

VY cTarTi po3riIsiHYTO OCOOIMBOCTI BAKOPUCTAHHSIM METOY iN VItro 1uist BHIKOTO pO3MHOKEHHS [TaBioBHIT
— HIBUAKOPOCIIOT AEPEBHOI KYJIBTYPH, TIEPCIIEKTUBHOI /IS IUIAHTAIIHHOTO JTICOBUPOIIYBAHHS 3 METOIO OJIepKaHHS
JACPEBUHU. 3HayHa yBara BiI[Be}IeHa )ICTepMiHaHTaM KOXHOro cerairy MiKpOKJ'IOHaJ'IBHOFO PO3MHOKCHHSA IlaB-
J'IOBHH. POBFJ’IS[HYTO MCETOIHU (1)0T03BTOTp0(1)H01"0 MiKpOKJ'IOHaJ'ILHOFO PO3MHOKEHHAI, a TAaKOXX COMAaTHYHOI'O
emOpioreHesy, TeHHOI iHKeHepil Ul 3MIHM LIIbOBUX O3HAK y reHotunax I1aBinoBHii.

Abstract

The paper considers peculiarities of in vitro method for the proliferation of Paulownia - a fast-growing woody
cultivar, which is quite perspective for the forest plantation with purpose of the wood obtaining. Considerable
attention is paid to determinants of every Paulownia micro clonal propagation stages. Methods of the photoauto-
trophic micropropagation are explored, as well as methods of somatic embryogenesis and genetic engineering
application in order to change target determinants of Paulownia genotype.

Kuarouosi caopa: IlaBnoBHist, MiKpOKIOHATBHE PO3MHOKCHHs, aCENTHYHA KyIbTypa, IN VIitro, MymbTH-
TUTIKAIlisl, pU30TreHes, X Vitro, ajanraris.

Keywords: paulownia, microclonal propagation, aseptic culture, in vitro, multiplication, rizogenesis, ex vitro,
adaptation.

B enoxy k1iMaTUYHUX KaTaKIIi3MiB TOCTPO MOCTAE ~ HEMHHYYUM IIIISIXOM ICTOPUYHOTO TIEPEXONIy BiA
npoOjeMa IUIAHTAIIHOTO JIICOBUPOIYBAaHHS Jepe- ©KCTCHCHBHOI JO I1HTGHCUBHOI (OpMH TOCIOAA-
BHHU TSI IPOMHUCIIOBUX TOTped Ta OioeHepreTHyHOTO  proBaHHs [1]. OCHOBHUMH €JIeMEHTaMH TaKUX TEXHO-
BUKOPHUCTAaHHA. [liaHTariiiHe JiCOBHpOIIYyBaHHS €
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JIOTi# € 301IBIIEHHS KITBKOCTI POCITHH Ha TUTOIII Ta BU-
KOPHUCTAHHS IIBUAKOpOCIUX BumiB. Ilmanramii HE0O-
XimHO (opMyBaTd TeHETHYHO- 1 (i3i0JOriYHO Of-
HOPIJHMM Ta BUIBHHUM BiJ XBOpoO Mmatepiaiom [2].
HacinHeBe po3MHOXKEHHSI HEHaliifHe Yepe3 XBOpooH i
LIKITHUKK, HE3aI0BINbHE MPOPOCTAHHS, HEPIBHOMIp-
HUH  TOBUIBHUHA  pPICT, a TaKOX TCHETHYHY
PI3HOPIHICT MOCaAKOBOTO Martepiany. JlocsrayTu Oa-
JKaHUX TIOKa3HWKIB MOXIIMBO 3 BHKOPHUCTaHHSIM BEre-
TAaTHBHOTO PO3MHOKEHHS B yMOBax in Vitro — mikpo-
KIoHaneHOTO po3MHOkeHHS (MKP). FOBeHninizoBanuit
MIOCaIKOBHH MaTepiasl MOXKHA TAKOXX OTPUMATH 3 BUKO-
PHUCTaHHIM aCeNTHYHOI KyJIbTypH 3 TOPMOHAMH Ta Te-
TEpOTPOPHUM KUBJIECHHsM [2, 8].

Meronq MKP wmoxe Oytn HeepeKTHBHUM Yy
BUIAJIKY 3apa)KeHHsI BUXIITHMX MaTepPUHCHKUX POCIUH
o0JliraTHUMHM MapasuTaMH: BipycaMH, OakTepisMu,
Mikoruia3mMamu Ta iH. e, 30kpema, Bipyc oripkoBoi MO-
3aiku [3], Bipyc TIOTIOHOBOI Mo3aiku [4], OakTepiaib-
HUi omik [26]. Tak, [1aBnoBHis gyTimBa 10 diTomnasm,
HAIPUKIIA], (ITOIIa3MHU, 0 BUKIINKAE XBOPOOY “Bib-
MuHi MiTiH” [5]. XBopoOa momupeHa B ycix perioHax,
Je BUpoInyeThes [1aBiioBHIs, 1 3aBJae CyTTEBUX BTpaT
BUPOOHMIITBY JICPCBUHHU. THIIOBUMH CHMTIIOMaMH 3a-
XBOPIOBAaHHS € PO3POCTAHHA T1JIOK 3 APIOHMMH JKOBTY-
BaTHMH JIMCTKaMH, 1e(OpPMOBAaHUMH KBITKOBUMHU OY-
TOHaMH. 3 4acOM T'UIKH BiIMUPAIOTh, MOTIM BiIMHPAE
BCs pociuHa. [lepeHOCHUKaMH € IeKijbKa BUIIB KOMax
(Halyomorpha mista Halyomorpha picus, Cicadella
viridius). [20, 21].

Tomy po3MHONKeHHS iN Vitro HeoOXxigHO 3
MOETHYBATH 3: 1) TEpMO-XeMOTepami€io; 2) KyJIbTyporo
MepucTeM; 3) TiarHOCTHKOIO.

KyspTypa MepHCTeM —OJWH i3 OCHOBHHX IHCTPY-
MeHTiB 00poThOU 3 3apaxkeHHsM. Rumyana P. Valkova
31 criBaTopamu [6] BCTAaHOBWIIH, IO BUKOPHCTaHHS Be-
JIMKUX EKCIUIAHTIB MPU3BOAMIO 10 pereneparii 95 %
eKCIUIAHTIB, aje OICH He OyB BUIBHHM BiJ MiKO-
riazm. Kom0iHauii MeHIINX MEpUCTEeMHHX EKCIIaHTIB
i TepMoTepanii MpU3BEIo A0 MOSBU Bi3yallbHO 3/10pO-
BUX pereHepaHTiB, ane numre oauH i3 480 ekcruiaHiB
BUSIBUBCS BUIBHUM BiJl MIKOIUIA3MHU 33 pe3yJbTaTaMu
IUTP-Tecty.

TakoX 3acTOCYBaHHS MEPHUCTEM SK IIEPBHHHHX
eKCIIaHTIB TOPIBHAHO 3 OpyHBKaMH JIO3BOJISIE
MIBUALIE aJaNTyBaTH POCIMHU JIO ACENTHYHHUX YMOB.
[oBinbHilIe HAPOCTAHHS TEMITB MPUPOCTY HATOHIB Yy
pereHepaHTiB 3 OpyHbOK, Ha Hallly JYMKY, OB’ sI3aHO 31
30epeKEHHAM HUMH OUTBINOI TIOPIBHAHO 3 MepHCTe-
MaMHU KOPEJSTUBHOI 3aJIeKHOCTI OpYHBOK JIO ITJIOTO
opranismy [7].

Haiibinpmr mommpeHui NOBEPXHEBHH JIEKOH-
TaMiHAaHT €KCIUIaHTIB —TiMOXJIOPHUT HaTpito. OCTaHHIM
YacoM MOIIMPEHHM € 3acTOCyBaHHs mpemapaty Plant
Preservative Mixture (PPM, Plant Cell Technology Inc,
Washington, DC 20036, USA) [8, 12]. B YkpaiHi ans
JICKOHTaMiHaIlii NepBUHHKUX EKCIUIaHTiB [1aBiioBHIT Ta
IHIINX KYJIBTYP YCIIIIIHO 3aCTOCOBYIOTH HOBHH BITUN3-
HsHUH npenapar bnaninac 300 [2, 8, 13].

OnTUMaJIEHAM TIEPi0IOM TS 1301111 eKCIIIaHTiB
[TaBnoBHIT € MpoOymKEHHS MaroHiB MiCJsA CTaHy CITO-
Koto (TpyAeHb-CideHb). JIJIs bOTO JOCTaTHHO BHECTH
MaroHu JOHOPHOT POCIIMHY y TeIule puMimeHHs. J{is

MIPUCKOPEHHS IBOTO MPOIECy a00 BBEICHHS POCIHUH B
aCenTHYHI YMOBH, HaNPHUKIAJ, Y JIMCTOMA, 3aCTOCO-
BYIOTh TiOepenini. BCTaHOBICHO OIHAKOBHUIl BILTUB
I'Ks abo I'Ks+7. B o00ox Bapiantax mnpoOymKeHHS
PO3MOYHHAIIOCS BXKe Ha fecsaty 106y [7].

3a pesynbTaTaMy TICTOJIOTIYHHX JOCIIKCHb
[MaByoBHii in Vitro i opraHoreHes Moxe BiOyBaTHCSA
SIK TIPSIMAM IIISIXOM 4epe3 iCHYI04l MEpHCTEMH TakK i3
nenudepeHIifoBaHNX KIIITHH KaIocy abo CcyCreH3ii-
HHUX KyJBTYp. 3a IPSIMOTO NUIAXY (hOPMyBaHHS MEpH-
cTeMH BinOyBaeThcs 0e3 MPOMIKHOTO POCTy Henmude-
peHIifoBaHUX TKaHWH. Tak0Xk MEPUCTEMOIIN MOXYTh
YTBOPIOBATHCS 13 emiiepManbHuX abo cyOerinepmans-
HUX TKanuH [11].

[TaBnoBHIs HaHIIBUIKOPOCIE AEPEBO 3 BiJOMHX.
[IBuaKi TeMIi pocTy 36epiraroThCs TAKOK MPH KyJib-
THBYBaHHI in Vitro. ToMy akTyalsHUM € JOCKOHAJE 3a-
CTOCYBaHHS JIeTepMiHaHT oHTOreHe3y [laBnoBHIl npu
MKP. Ile, mo-mepire, ropMoHansHa | Tpodiuna je-
TepMiHaIlisl, BIUIUB CBIiTIIa, TEMIICPATypPH.

He 3Baxxarouu Ha Te, 1110 iN VIitro pocianHu pocTyTh
3a MIKCOTPO(HUM THUIIOM >KUBJICHHSM 3 ITEpeBasKaHHAM
TeTepOTPOPHOTO, KPUTHIHUM PiCTPEryIIOI0UnM (ak-
TOPOM, SIK 1 y IPUPOTHUX YMOBAX, € CBITIIO.

Csitio. [Ipu BupoILyBaHHI Ha SICKPABOMY CBITIII
POCIMHM HAaOyBalOTh KCEPOMOP(HOI CTPYKTYpHU, TOMY
10 KOPOTKOXBHJIBOBE CBITJIO (CHHBO- (hioJeToBHI
CIIEKTP) CTUMYJIIOE TPOIEC MOAUTY KITUH. YepBoHI
MIPOMEHI MiZACHIIOITh PO3TATYBAHHS KIITHH 1 CTHUMY-
JIIOIOTH IpoliecH AieHHs. [lepeBaXkHO BIUTUB CBITIIa HA
PICT 1 PO3BHUTOK TIOB’sI3aHAM 3 (HITOXPOMOM — MIrMEHT-
HOIO CHCTEMOIO.

[HTEeHCHBHICTE CBITJIa 1 CIEKTPaJbHHU CKIA
3HAYHOIO MipOI0 BH3HAYAIOTh MPOXOKEHHS OKPEMHX
(a3 pocry i po3BUTKY pociuH. CreKTpaIbHUNA CKIIaj
HITYYHOTO CBITJIa Ma€ 3HAYHUH BIUTUB Ha picT cTebua i
fioro miamerp. IIpu TOBrOXBHIBOBOMY CIEKTPI, SIKHi
(bOpMYETHCS IPH BUKOPUCTAHHI JIAMII PO3KAPIOBAHHS,
crebna MOJOBKYIOTHCS, & IPH BHKOPHCTAHHI KOPOT-
KOXBHJIOBOT'O (1111 JTIOMIHECHIEHTHUMH JIAMITaMH) CIIO-
CTepiraeThesi YKOpOUYCHHs MixkBy31iB [10].

SIKIIIO TPH TUTAHTAII THOMY BHPOIIYBaHHI POCIHH
TIPOIIEC OCBITIICHHS 5K SIKICHO, TaK 1 KUTBKICHO PeryITo-
BaTH 1 JOCHIKYBaTH CKJIQJHO, TO KyJbTypa TKaHWH
JI03BOJIsIE BAOKPEMHTH BIUIMBU IIMX YAHHUKIB Ha picT i
PO3BHUTOK pEreHepaHTiB. JSIKiCHHMI crieKTpalbHUN
CKJIA/I CBITJIa BIUIMBA€E HE JIMILE HA IHTEHCHUBHICTH (o-
TOCHHTE3Y, a ¥ Ha XIMIYHUH ckiaa acumissaTi. Hanpu-
KJIa1, IPU OCBITICHHI CHHIM CBITIIOM y JIHCTKAax KpiM
BYIJICBOJIB yTBOPIOIOTHCSI HEBYIJIEBOJIHI MPOIYKTH
(opraHiuHi KHCIOTH Ta iH.), MBUAKICT (DOTOCHHTE3Y
3pocrae. BBaxaroTh, 10 MPHU TEPEBaXKaHHI YEPBOTO
CIIEKTPY TOCHIIIOETHCS PicT maroHa (edexrt momioHui
10 nii ayKCUHiB), a IpH 30iIbLIICHHI YaCTKU CHHBOTO
CIIEKTpa CIIOCTEPIraeThCs MiJIBUIICHHS e()EeKTHBHOCTI
3aCTOCYBaHHSl Yy JKHBHJIBHOMY CEpPEIOBHMINI IUTO-
kiHiHiB. [Jlnsg xioHiB [laBNOBHII ONTUMaTbHUM €
CIiBBIJHOIIICHHSI YEPBOHUX 1 CHHIX CBITIOAiIONIB 4:1
[8].

Ilpu BHKOpHUCTaHHI cxeMu «l+1» IOpIBHAHO 3
OLIMM CBITJIOM CIIOCTEPITAETHCS YTBOPEHHS OiIbIIOT
KIJIBKOCTI KOHIJIOMEPATIB MIKPOIIAroHiB 6e3 4iTKO BH-
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pPaXEHOTO amikaabHOro noMiHyBaHHS (edekT Habwm-
JKEHUH 710 IUTOKiHIHOBOTO). [Ipn cxemi «4 + 2» pere-
HepaHTH GOPMyBaIH Bi3yalbHO TOBIII MArOHH, SKi OJ-
HaK MOCTYMaIKuCh 3a BUcoTor. Cepen BapiaHTIB 3 pi3-
HHM CITiBBiJIHOIICHHSAM Y€PBOHOTO i CHHBOTO CIIEKTPIiB
OCBITJICHHSl TIOCHJIEHHIO PH30reHe3y crpusie 301ib-
IIEHHS YaCTKW YEPBOHMX CBITIIOHOCIB (eexT Habmu-
JKEeHHUH 10 ayKCHHOBOTO).

CuHe ocBiTICHHA Ma€ e(heKT HaOMMKeHAN 10 IH-
TOKiHIHOBOTO, ajie, BOIHOYAC, Y IOETHAHHI 3 4epBOHUM
CBITJIIOM, JIO3BOJISIE  3MCHINUTH  (DITOTOKCHYHICTE
HA/UJTAIIKY CHHTETHIHOTO IIUTOKiHIHY OCH3MIIaMiHOITY-
puny [7].

dotonepion. Sk mnpaBuio, 30LNbIIEHHS TpUBa-
JIOCTi OCBITJICHHS IPOTATOM J100M TPU3BOJMTH JI0 I10-
CHJICHHS HAKOIIMYEHHsI (piTomMacu. PereHepant MaroTh
OipIi po3MipH, 30Kpema, OiIBIIMMU € pO3MipH mMma-
roHa Ta KopeHeBoi cucrteMu. CkopoucHHs (OTO-
nepiofy MEHIne 16 TOJUH € MPUYHMHOK 3MCHIICHHS
PO3MIpPIB pEreHepaHTiB, TaJIbMYyBaHHS PpH30TCHE3Y.
BcraHoBNIEHO, 10 Y IPHPOIHNUX YMOBAX CKOPOUYECHHS
TpuBajocTi IHSA (OCBITIICHHS) NPOBOKYE MiITOTOBKY
POCIIMH JI0 BXOJUKEHHS y CTaH CIOKOIO Ta BiIMHUPaHHS
BEpXiBKOBOi OPYHBKH. [i piCT He BiIHOBIIOETHCSA HABITH
3a IIEPEHECEHHs B YMOBH JIOBroro AHs. | Ha HacTynmHui
piK BimHOBIICHHs BereTamii pOCIMHH BiIPOCTAIOThH 3a
HECIPaBXHIM JUXOTOMIUYHUM TaIy>KeHHsM [9].

CurHan rpo ckopodeHHs (orornepiony (JOBXKUHH
CBITJIOBOTO JIHSI) CIpUAMAaETbCsi cucteMamu (iTo-
xpomiB [19].

Oco0IMBO BUMOTIIMBI pereHepaHTH 10 CBIiTIa Ha
etami pmorenesy. [Ipu MKP 3a nmepeBaxkanns retepo-
TpO(HOTO JKUBJICHHS TPAKTHKYIOTh 1HTCHCHBHICTH
ocitienns Bix 1,5 mo 3,0 kKLux [2, 8, 14].

Temneparypa. BcTaHOBIEHO BIUIMB TeMIeparypH
Ha cepemopumii 3 1,0 Mr/m OeH3WIaMiHOIYpUHY Ha
eTarmi MyJbTHIUTIKAMIi iN Vitr0 Ha iHTEeHCHBHICTH pere-
Hepauii: + 24 °C — ¢dopMmyBaBcs HaWBUILMIA Marid
(62,11 mm); + 26 — 28 °C — Hait0OIbIIA KiJBKICTh MIKPO-
narosis ( 2,7-2,8 mrt.).

Jyis MyJIbTHILTIKAI] ONTUMAIBHOK € TeMIlepa-
typa 26 °C. Ilpu Takiit TeMmeparypi CrocTepiraerscs
ONTHMAJIbHE TTO€JHAHHS BUCOTH PEreHEpaHTiB i Kijb-
KOCTi MIKPOIIaroHiB y KOHTIJIOMEpaTi. 3HIKEHHS TeM-
nepatypu 10 +10 °C i HrKYe 3yIUHSE eIOHTAIIIO0 Ta-
rOHa i CHPUYHUHSE IEPEX0/Ly POCIUH y CTaH CIIOKOIO.
IMocunroetrbes el eeKT 3a CKOPOUCHHS (OTOTEPIOny
[8, 15].

®itoropmonn. Cepes I€TepMiHAHT OHTOTCHE3Y
SIK y TIPUPOJHHUX, TaK 1 aCENITHYHUX YMOBaX IOMIHYIO-
YUMU € €H/IO- Ta €K30T€HHI TOPMOHHU. Y TPOTOKOJIaX
MKP [laBnoBHii HaWOIBII MOMMpPEHE MONABAHHS Y
YKUBUJIbHI CEpeIOBUINA IIUTOKIHIHIB Ta ayKCUHIB. ['i0e-
PEJIiHM 3aCTOCOBYIOTh IIEPEBAYKHO Ha NEPILIOMY eTarli —
BBEJICHHS B aCENTHYHI yMOBH [2, §].

Ha erami mynbTUIUTIKAIii TOAAIOTh IUTOKIHIHU:
BAII, tinia3ypoH, KiHeTHH, MeTa-TomomiH [2, 15, 16,
17]. TlpuponHi i cHHTETHYHI LUTOKiHIHH, NepeOyBa-
1041 Y Pi3HHUX (popMax MOJICKYJIH TOPMOHY 3 EBHUMH
BapiaIlisiMu, BIUIMBAIOTh Ha pi3Hi mpomecu [18]. 30-
KpeMma, npu Bukopuctanui BAIly, TimiazypoHy Oiib-
muM € Koe(ilmieHT po3MHOKeHHS. HamMu edekTnBHO
BHUKOPHCTAHO MOENHAHHS Y CEPEIOBHUIIAX JBOX THUIIIB

CUHTETHYHUX IUTOKIHIHIB: KiHeTHHY 0,8 MT/JI CyMicHO
3 OemsmiaminonypuHoM 0,2 mr/m. Take moegHaHHS
JI03BOJISIE OTPUMATH BUII KOE(ILIEHTH PO3MHOKEHHS
Ta MOKPAILIUTH PU30T€HE3 PEreHepaHTIiB y HACTYIHHUX
CyOKyIbTHBYBaHHSIX [8].

LIUTOKIHIHM Y POCIMHAX MOXYTb BIIKJIaJaTHCS
«mpo3amnac» [8, 18]. ToOTo, 3a10BUTHHI KOHIICHTpAIIil
LUTOKIHIHIB 32 NEPIINX CyOKyJIbTUBYBaHb MOXKYTh 4e-
pe3 4-5 macaxiB MPOSBIATH (PITOTOKCUYHHUI BIUIHB.
Horo ocHoBHMMH O3HAKAMH € rineprizgpararis, 3MeH-
OICHHS PO3MIpiB pereHepaHTiB cinaOkuii abo B3araii
BinCyTHil pu3orenes [13]. Lle mos’s3anH0 3 THM, IO 32
BEreTaTUBHOTO PO3MHOXKEHHS, B T.4. 1 MeTogamu MKP
€HJIOTeHHI 1 CHHTETHYHI TOPMOHM, HAKONW4YEHI B
eKCIIJIAHTaX, 130JIbOBaHUX 3 JOHOPHHUX POCIHH, SKi
KyJIbTHBYBAJMCS Ha CEpPEeJOBUINAX 3 HaJMIPHUM
YMICTOM TOTO YH iHIIOTO FOPMOHY (HaWOLIbLI BiIKIiIa-
JIAI0THCS MO 3arac ayKCUHU Ta IMTOKIHIHM) Iepeaa-
I0ThCS HACTYITHUM MOKOMiHH:M [8, 18].

ITocuneHHS TOKCHMYHOTO €(EeKTy HAKOIHYICHHS
TOPMOHIB BiIOyBa€ThCS 32 YMOB ITiIKUCIICHHS CEPeNo-
BUINA. 3a MEPUIOTO KyJIbTUBYBAaHHA PET€HEPAHTIB Ha
KHCJIOMY cepeloBui 3 nomaBaHHAM BAIl KimbKicTh
MIKpOIIATOHIB Y KOHTJIOMEpaTi MOXe HaBiTh 3pOCTATH,
OJJHAK y HACTYIHHX MacakaX 3MEHIIYEThCS 5K IX KLIb-
KiCTb, Tak i po3mipu. [ToBinbHIIIHMH MposiB GiToOTOKCHY-
HOCTI sIK Ha cepenoBuii 3 pH 5,6-5,9, Tak i kuciomy
pH 5,2-5,4 BinOyBaeThest pu HonaBaHHi KiHeTuny [8].
[MocumoeThbest GPITOTOKCHYHICTH IUTOKIHIHIB 332 CKOPO-
YEeHHsI NepioAy MiX CyOKyJIbTUBYBaHHSMH, TOOTO BH-
KOPHCTAaHHS HEe BH3PIBIINX eKCIDTAHTIB [§, 13].

3MeHIIeHHST (ITOTOKCHYHOCTI yCyBa€eThCS JI0Ja-
BaHHSIM AayKCHHIB, TiOepeliHiB Ta 30iIbIICHHSIM B
OCBITJICHHI YaCTKHU HOCIIB 3 YEPBOHUM CIIEKTPOM [2, 7,
8].

Po3pobka muisaxiB geTepMiHAIl OHTOTEHE3y TOp-
MOHAMHU € CKJaJHOI. B3aeMopiss ropMoHiB JBOX i
OiJIbLIIe KIaciB, OCOOJIMBO y Pi3HUX CITiBBIAHOLICHHHAX
JIOCi JIOCKOHAIIO He BHBYEHA. PocinHHI (iTOropMoHH
HOPIBHSHO 3 TBapMHHHUMH (ITOrOPMOHAMHU € OaraTo-
¢byHkuioHanpHUMH. B3aemonis pi3HuX KiaciB ¢iTorop-
MOHIB MoOXxe OyTH $K CHHEpriyHOK, TaK 1 aHTa-
TOHICTHYHOIO.

Hamu mocimimkeHo MICTAmif0 pi3HUX KOHICHTpa-
i}l CHHTETHYHUX IIUTOKIHIB HAa pU30T€HE3 Ha  pere-
Hepanrax [laBnoBHii Ha (oHI 10aBaHHS Y KUBHIbHE
CepelloBHUINle, HA SIKE BHCAIKyBAJIOCh IOTOMCTBO,
LITYYHOTO ayKCHHY 1HAOJIIMACISHOT KUCIIOTH Y KiJlb-
kocti 1,0 mr/in. JlomaBanus BAII y kimbkocTsix 1,0 Mr/m
i 1,5 Mr/nm y >KUBWIbHE CEPENOBHINE JIsI KYyJIbTH-
BYBaHHSI MATOYHUX POCIIMH—IOHOPIB MarOHOBUX YKHB-
B BHKJIMKAJO MPUTHIYEHHS DPOCIHH MOPIBHAHO 3
0e3IMTOKIHHIHOBHM KOHTpOJeM [8].

VY npupOAHMX YMOBaxX TakoX MOSJIMBHHA CHHTE3
HQUTUIITKOBUX MIKIJIMBUX KOHICHTPAIl TUTOKIHIHIB.
30KkpeMa, IpH ypakeHHI (iTomnazmMaMu akKTHBYHOThCS
(depmeHTH OilocHHTE3y (ITOTOPMOHIB: i30NEHTHII-
mdocdarizomepasa Ta i3oneHTHATpaHCepas3a [4, 5,
6].

PerenepoBane MOTOMCTBO BiJl MATEPUHCBKHX POC-
JIMH, BUpomnieHuX 3 HajumikoMm BbAlly, 3a mepumit
MicSIlb 3aMiCTh KOpPEHIB (OpMyBaJIO KaIlOCHE IIO-
TOBIICHHS y OasanpHi dYactmHi maroHa. Ilpwm
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MOPIBHAHHI O€3IIUTOKIHIHOBUX BapiaHTIB Ta BapiaHTiB
3 HU3bKUMU KOoHIEeHTpalisiMm BAII i KiHeTHHY BCTaHOB-
JeHo, 1o 3a mepiog moHax Micsup (40-50 ni6)
MiHIMQJIbHE TPHUTHIYEHHS KOPEHEYTBOPEHHS CHO-
CTepirajocsi Npy BUKOPUCTAHHI IIUTOKIHIHY KiHETHHY,
TakuM YMHOM BHCOKI KOHIEHTpaMii CHHTe-
THUYHHUX LUTOKIHIHIB € aHTarOHICTAMH ayKCHHIB B IIPO-
necax pusorenesy. [lo toro x BAIl mopiBHSHO 3
KIHETHHOM € CHJIBHINITUM aHTOTOHICTOM ayKCHHiB. [lei
AHTOTOHI3M IPOSBIETHCS 1 TP BUCANI Y TECTUIHIIIO.

[30;1p0BaHI y MONBOBHX yMOBaX IOBEHIUJIbHI Ma-
cuHKH [TaBOBHII yCHIITHO BKOPIHIOIOTHCS B YMOBAx
BoJtoroi kKamepu [24]. In vitro pociuuu [TaBnoBHiT Mo-
JKYTh BKOPIHIOBATHCS 1 0€3 IHIYKIIii pU30TreHe3y, ajie B
yMOBax €X Vitr0 MmBHIKICTh I[OTO MPOIECY 1 BHXi[
YKOPIHEHHUX POCIUH OyJie MEHIIUM IOPIBHSHO 3 1HIY-
KOBaHUMHU (iToropmMoHamu pereHepantamu [22]. 3a
NOPIBHAHHSA CHHTETHYHUX ayKCHHIB IHIOJIIONTOBOI,
Ha(TUIIONTOBOIT Ta IHAOMIIMACIIAHOT KUCTIOT SIK 1HIYK-
TOpiB KOPCHEYTBOPEHHS Y PIi3HUX KOHIICHTpPAIisIX
BCTaHOBMJIN, IO KPAIlM BapiaHTOM € JOAaBaHHA 1,5-
2,0 mr/n IMK. JloBxwuHa KopeHeBo1 cuctemMu Ha 30-Ty
o0y KyJbTHUBYBaHHsS cTaHoBWIa 64-171 mm. [lonma-
BaHHA y Takii kimbkocti HOK ctuMymroBano iHTeH-
CHUBHE KaJFOCOYTBOPEHHS y 0a3alibHil YaCTHHI MaroHa.
Honaeanus IOK y kimbkoctsax 1,5 1 2,0 Mr/a takox
BUKJIMKAJIO YTBOPEHHSI KOPEHIB, OJTHAK IepIli KOpeHi
JOBXKUHOIO 3-5 MM BigmiueHo Ha 22-30-ty 100y 3
MOPIBHIHO MOBUIBHUM PO3BHTKOM percHepanTiB [8].
Kpamie BinOyBa€eThcsi yKOPIHEHHSI Ha CepelloBUINAX 3
CYMICHUM BHKOPHCTaHHSAM 1HJIOTIJIMACIIIHOI KHUCIIOTH
3 HaTHIIONTOBOIO YU 1HJOJIIONTOBOI KHCIOTOIO [8§,
23].

[HTeHCHBHIIIE pH30TEHE3 BiOYBAETHCA 33 KYJIb-
THBYBaHHSI PEreHEepaHTiB iN Vitro Ha ceperoBHIIAxX 3
caxapo30l0 SIK JDKEPEJIOM BYIJIEBOJHOTO JKMBIICHHS
[21].

Pusorenes okpiM ropMOHaJIbHOT AeTepMiHalii Xa-
pakTepu3yeThcst TpoGiuHOW aeTepMiHamiero. Ilopis-
HIOUM e(EeKTHBHICTh PH30T€HEe3y Ha CepeloBHIIAX
WPM, MS, QL, BDS 3 nonaBaHHsSM ayKCHUHIB BCTaHO-
BUIJIH, 110 Kpallle KOPEHEYTBOPEHHS BiI0yBaIocs Ha ce-
pemoBumi QL. Ha cepemoBumi BDS y perenepantiB
(hopMyBanack OiNbIIA KiJTBKICTH KOPEHIB, alle 3a JIOB-
JKMHOIO BOHHM ITOCTYIIAJIUCH TUM, sIKi ()OPMYBaJIMCS Ha
cepenouii QL. Ha upoMy cepemoBuili Hamu
MOPIBHSHO PO3BUTOK PETEHEPAHTIB 32 KYJIbTHBYBAaH-
HSIM 1X Y JIBOX CBITJIOBUX KIMHATax 3 TeMIEpaTypHUMH
pexxumamu: 24 132 °C. 3a BUIIOT TeMIIepaTypH pu3ore-
He3 po3nounHaBcs Ha 1 1-Ty 100y Ky IbTHBYBaHHS, TOI
SIK 32 HIDKYO01 Temmiepatypu (24 °C) neprri KopeHi yTBo-
proBanuch Ha 14-Ty o0y [8]. Tlocuiroe puzoreHes i mo-
JlaBaHHsI aKTHBOBAHOT'O BYTrijuis y KinbkocTi 2,5-3,0 r/n
[2, 23].

BigMideHO NMO3WTHBHMHI BIUIMB HA (HOPMYBaHHSI
POCIIMHU-pETeHEPaHTa B LiJOMY 1 PO3BUTOK KOPEHIB
noxaBaHHs y sxuBHiIbHE cepenoBuine AGNOs. Jluctkn
(bopMYIOTBCS OLIBIINX PO3MIpIB il IHTEHCHBHO 3a0apB-
JieHi, cre0ia 9acTKOBO MOTOBILEHI, 100pe pO3BHHYTI.
3a kynpTHBYBaHHS [laBJIOBHII Ha IILOMY CEepeIOBHIIT
OKpiM 301JTBIIICHHS] KOPEHIB TIEPINOTO MOPSIIKY B JOB-
JKUHY BIIMI9€HO TaKOX 30UIBIIICHHS] KOPEHIB JPYTroro
nopsaky [8].

EdexkTnBHIM 1HIYKTOPOM KOPEHEYTBOPEHHS Ta-
KOX € 3MEHIIIEHHS BIBiYi KOHIIEHTpAIil MiHepaIbHUX
€JIEMEHTIB y KUBWJIBHOMY cepeaoBuiii [25].

OkpiM ek30reHHHX (akTopiB Ha oHTOreHe3 [laB-
JIOBHIT BIUIMBAIOTH 1 €HAOTeHHI (hakTopu: OloyoriuHi
0Cco0IMBOCTI TiOpHIY, MOXOMKECHHS EKCILIaHTiB [15].
[Mpu mopiBHSHHI IBHIKOCTI POCTY MAaroHa B acemTHY-
Hux ymoBax m’stu ¢opm [laenoHii (ITaBnoBHist mo-
BCTHCTa, (3UMOCTiiika (opma BigiOpana B CKBepi M.
JIyuek), riopumn 9501, [lanr Towr, [Tao Townr, Clone in
Vitro 112) BcTaHOBUIIH, [0 HAWOIIbIIE 3HAYEHHS ILOI'O
nmokasHuka y pereuepantiB Clone in vitro 112, Haii-
MeHIne - y kiony [Tao Tonr [15].

IMocracentuuna amanraiis. EQekTUBHICTE 1[bOTO
MIPOLIECY 3aJI€KUTh BiJl HU3KH (PaKTOPIB SIKi BINTMBAIOTh
Ha POCIMHHUI OpraHi3M 3a CHHEpriyHOi Ta aHTa-
TOHICTUYHOT B3aeMoii Mix co0oro. 30kpema Ha eTarti
BHCAJIKH 3 EMHOCTEH B YMOBH 3aKPUTOT'O IPYHTY eek-
THBHICTh MPWKUBAHHS POCIHH iN VItr0 3aiexuTh Bia
Takux (aKTOpiB: BiAMHUBaHHA arapy, TJIHOMHA II0-
CcaJIK{, YKpUBHHI MaTepial BoJIoroi kamepw, cyocTpar,
HE3y.

BigMmuBaHHS arapy 3 pereHepaHTiB CIIPHSLIIO 3MEH-
OICHHIO KIiTBKOCTI campogiTHOI i MaToreHHOI MiKpo-
¢bopu i 32 MOKa3HNKAaMK IPUKUBIFOBAHOCTI ITEPEBaK-
aJI0 BapiaHT BUCAIKHK POCIHUH iN Vitro Ge3 BUIaleHHS
3aJMIIKIB  arapu30BaHOTO CEPEINOBUINA, 3aJIUIIKH
SIKOTO Y HECTHPHJIbHUX YMOBAX IIBUJIKO 3aCENSETHCS
BKa3aHMMH MIKpOOpraHi3aMamH, siki cami abo ix mera-
0ouiTH € HeOS3MEeYHUMH TSI HKHIX PeTreHepaHTiB [12,
13].

Jns 3amoOiranHs iHQIKYBaHHIO €()EKTUBHUM €
OoOIPUCKYBaHHS pereHepaHTiB ¢GyHTimIIOM
[peBixyp® Enepmxki 840 SL, B.p.x. Lle#t npenapat Ta-
KOXX Ma€ CTUMYJIIOIOUNI eeKT, CIPHsIe€ KpaoMy po-
CTY POCIIHH i yac ajganTaiii [8].

IIpu BupomyBaHHI B acenTHYHUX (HaKTOPOCTa-
THYHAX YMOBaX pOCIHHH IN VIitF0 BTpadaroTh Me-
XaHI3MH PETyJIIOBaHHS BOIOOOMIiHY, 30KpeMa, Peryio-
BaHHsI TpaHCITipalii yepe3s mpoauxu. ToMmy HeoOXiTHIUM
NPUIOMOM ITOYATKY [TOCTACENTUYHOTO KYJIbTHBYBaHHS
POCIMH € 3acTOCYBaHHS aHTHTPAHCIIIpaHTIB i/abo
CTBOPEHHS BOJOTUX KaMep i3 MOCTYIIOBHM 3MEHIIICH-
HsM BoJiorocti moitps i3 90-100 % mo 60-70 % [12,
8]. Ha mikpokJiiMaT kamMepH BIUIMBaJIa XapaKTepHCTHKA
TwTiBKH (11 TOBIIMHA B TOMY YHCIi), SIKOIO BKPUBAJIM BO-
Jori kamepu. B yMmoBax oJHaKoOBOI TemmepaTypu y
MPUMIIIEHHI y BOJOTHMX KaMmepax TeMIleparypa 3a-
JISKHO Bix BHAY IUTiBKH Oyina pisHoto: 28 °C (miiBka
TeruingHa y¢-cradinizoBana 150 mxm); 26 °C (1utiBka
TermMyHa y¢-crabimizosana 80 mm); 23 °C (Crpeitu
niBka, 15 Mxm). Takosk cocrepiranacs pisHUIS Y Kijlb-
KOCTI cBiTIIA. SIK HACHIIOK, BapiaHTH BiPI3HSIMCS MiXK
c00010 32 IPMKUBIIIOBAHICTIO pereHepanTiB. Tak, npu
BUKOpPHUCTaHHI TTiBKK B 150 MKM OpIKHBIIOBAHICTh
cranoBmia 67 % i 80 mxm - 79 % [8].

Ha mnpuwXuBIIOBaHICT pPEreHEpaHTiB BIUIMBAE
riOuHa rmocajku. BeraHoBIEHO, 1110 HA MEPITITOBOMY
cybcTpati onuManbHOI0 TIHOMHOIO € 2-3 MM. [Tocamka
rmmbme 10 MM BHACIIOK IiArHUBAHHA 0a3aJbHOT Ya-
CTHMHH PEreHepaHTa MoCTymanacs 3a MOKa3HUKOM IIPH-
)KUBIIOBAHOCTI. BIDKHBanu pereHepaHtd, y SIKHX
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Oymrx4e 10 TOBEpXHi (OpMYyBaAIIHCS aIBEHTUBHI KOpEHi
[2]. Kpama aepamis, a oTKe, i IPUKUABICHHS
eKCILIaHTIB Bif0yBanacs 3a BUKOPUCTaHHs cyOCTpaTiB,
YIIaKOBaHUX B MOBITPONpPOHMKHI Marepianu. Lle Tax
3BaHI «po3cagHi Tabierkw». Cepen BHIIPOOYBaHHX
HaMHU KpaIlMMH 32 MPHKHUBIIOBAHICTIO 1 POCTOM poc-
il Oymu «tabnetkm» JIFFY i3 kokocoBuM cyOcTpa-
ToM [8].

Sk Bimomo, cybcTpat  BIUIMBAalOTh  Ha
MIKpOKJIIMAaT, OCOOJMBOCTI JXMBJICHHS Ta HAasSBHICTH
mikpoguopu. Ilpn mopiBHSHHI e)EeKTHBHOCTI Pi3HHUX
cyOCTpartiB BCTAaHOBJIEHO, 1[0 CyOCTPATH OPTaHiTHOTO
MOXOJPKEHHS (Ha OCcHOBI TOpdy ab0 KOKOCOBHX BOJIO-
KOH) TOCTYIIAJICS MiHEpaJbHOMY CyOCTpaTy MepiiTy
3a CTyIEHEM Ypa)KeHHsI POCIIMH canpodiTHUMU i aTo-
TeHHUMH MikpoopraHisamamu. OpraHiuHi cyOcTpatu
MOXYTb OyTH JDKEPEJIOM KUBJICHHS 1Sl (haKyIbTaTHB-
HUX mapa3uTiB. Hampukman, OuTbLIicTe TrpubiB pomy
Fusarium BigHOCSTH 70 (aKyIbTaTUBHUX canpodiTiB.
Oco0mmBO BeNWKa KUTBKICTH TIaTOTEHIB, 30KpeMa,
30ynHUKIB (py3apio3y Ta YOPHOI HIKKH CIIOCTEpirain
3a HaIMipHOTO NOJHBY, Temreparyp +26-30 °C Ta kuc-
notHocTi HIK4e pH 6,0 [2, §].

MiHepanpHi CyOCTpaT HE MOXYTH OYTH IIKepe-
JIOM 1711 HamiBcanpogiTiB. 30kpeMa, IepIiT — Iie MiHe-
pad1, SIKMi TEeXHOJIOTIUHO € cTepwibHUM. [Ipouec ioro
BUPOOHUIITBA IIepedauae 00poOKy MOPOIU BUCOKUMHU
TEMIIEPTYPaMH, 3a SIKMX HE BHXKUBAE JKOAEH MIKpPOOp-
ranizM. OTpUMaHMii 3a IUX TEMIIEpaTyp MPOLYKT 3a-
MalTh y MIMKYU. | BiH € Maibke crepuinbHUM. 3Ha-
uyenHs pH mepitity 7,0 1 Ginblme, Mo He € CIPUATIHBAM
JUTS POCTY TpHOIB.

OCKUNBKH y TepimiTi Maibke BiICYTHI HE0oOXimHi
JUISL POCIIMHHU €JIEMEHTH KUBIICHHSI, 32 HAILOK TEXHO-
Joriero #oro 3mouyBanu (0e3 BUTICHEHHS TOBITPS)
HacTymHAM po3unHOM, Mr/i1: NHsNO3; — 1250; KNO3 —
1100; KH2PO4 — 970; MgSO.x7H,0 — 770; Ca(NOs3)2
4H,0 — 440; FeSO4x7H20 — 27,8; Na;EJJTAXx2H,0 —
37,3 Ta mikpocodi 3a mpomucoM Mypacire i Ckyra [2].

Bcranoenena epextuBHicTh 3aminu FeSO4x7H20
—27,8; NaEATAx2H,0 — 37,3 na Ferrilene 4.8 Orto —
Orto 183,4 mr/n [8]. Mikpomo6puso Ferrilene 4.8 Orto
— Orto € npoxykroM kommasii Valagro. 3a mocracen-
THYHOTO BHUpOIIyBaHHs [1aBiIoOBHIi e(EeKTHBHICTH BHU-
KOpPHCTaHHSI [bOT'O MIKpomoOpuBa mepeBaXkaia iHII
noopusa Valagro y surisiai xenatis: Ferrilene Trium,
Brexil Fe. Kinekicts Ferrilene 4.8 Orto — Orto po3spa-
XOBYBaJIM €KBIBAJICHTHO BMICTy Fe y XeraTHOMY KOM-
miekci FeSOsx7H20 1 Na;EJITAXx2H>0, ananmoridao
po3paxyHKaM, TPOBEACHUX HaMH JUisi PEreHepaHTiB
oxwuHH in vitro [27].

BceranoBwim, 1110 y peresepanTis Bikom 15, 20, 30
Ji0 MPIDKUBIIIOBAHICTh CYTTEBO HE BiAPI3HSIACH i CTa-
HOBHJIA y Mexkax 73-77 %. Y crapumx pereHepartis (Bik
40 n1i0) NPMKUBAIOCH MOJIOBUHA BHUCA/KCHHUX POCIIUH
in vitro (52 %). Harowmicth BinOyBanock NoBijibHE 3a-
KJIaJaHHs y cyOcTpaTi HOBUX KOPEHiB, 110 i Oyio on-
HI€I0 3 IPUYMH BIJICTABaHHS CTAPIINX PEreHEPaHTIB y
pocTi. 3a BHCOTOIO pEreHEepaHTH TMEPUIMX TPhOX
BapiaHTIB TaKOXK HE BiapizHsauch. ToMy JOLIIBHO BH-
KOPHCTOBYBAaTH 15-IIeHHI pereHepaHTh JUIs €KOHOMIT

pecypcis.

[TopiBHIHO e(DEeKTHBHICTh MPYIKUBJICHHS POCIUH
in vitro B acenTHYHKMX yMOBaX 3a Pi3HOI IIMOUHHU I10-
canku B mepiitHuid cyocrtpar: 0,0 MM (Ha moBepxHi
cyberpaty); 2-3 mm; 5-6 mm; 8-10 mm. Haii6inbe (83
%) pOCIIMH NPHKUBAJIOCH HA BapiaHTi i3 NIMOWHOIO MO-
canku 2-3 MM. Y BapiaHTI 3 HAWTIHOIIOK BHCAIKOO
MIPYOKUBIIIOBaHICTh cTaHoBMWIA 71 % 1 3HIKyBaslacs 10
30 % uepe3 15 nmuiB. lle moB’sA3aHO 3 HEIOCTAHBOIO
KUTBKICTIO KHCHIO, IO OOYMOBIIOBAJIO BiIMHpPaHHIO
TKaHWH SK KOPEHS, Tak | 6a3ajgbHOI YaCTHHH cTeOuia.
BcraHoBieHO, MO Kpamuii pO3BUTOK PETCHEPAHTIB 3
TIHOIIO0 TTOCAAKOI0 AOCATAEThCA y BUIAAKY BUKOPH-
cranns «mirynok» JIFFY. Ix sursarayra muningpuana
¢dbopma 3abesmnedye aeparlito OLTBIIOrO 00’eMy CyO-
CTpary, 11O 1 € O/IHIEI0 3 IPUYMH CTUMYJIIOBAHHS YTBO-
PEeHHsA Ta PO3BUTKY KOpeHeBoi cuctemu [13].

[MocracentuuHe >xuBHIOBaHHA. HOBeHUNbHI ma-
rouu [1aBioBHiT, 0COGIHBO Ti, 1110 € B POCIHH €X Vitro,
TPUBAJIMI Yac MalOTh 34ATHICTh 0 YTBOPEHHS aJ[BEH-
THBHHX KopeHiB. Lle 3acTocoByeThCs Uil mocTacer-
THYHOTO CyOKYJIbTHBYBAaHHS CTEOJIOBUMH >KHBISIMU.
IMoTroMcTBO pociuH in Vitro MoxHa 1ie 2-3 pas3u «ie-
pexuBIBOBYBaTH». llicms 4-5 >KUBHIOBaHb BTpa-
Ya€ThCS FOBCHUTBHICTH, a OTXKE, IHAYKIiS yTBOPEHHS
a/IBEHTUBHHUX KOPEHIB. XapaKTEPHOIO O3HAKOIO TOTO,
1110 JKUBLII BTPATUIIN 31aTHICTh IO PU3OTEHE3Y, € YTBO-
peHHs y cTe0si IyCTOT, THUHOBUX MJIsl JTOPOCIIOTO
cTebna [2]. 3acToCyBaHHS MOCTACCHITUYHOTO IKHB-
LIOBaHHS 3MEHIIY€E COOIBAPTICTh IOCAJKOBOTO Ma-
Tepiay Ta MOKpalllye Horo ajanTaliiHi BIaCTUBOCTI.

Oco0aMBUM CTpaTEeTiYHUM HAIPSMOM IIOCTAaCeTl-
THUYHOI ajanTalii € BBEJCHHS POCIHMH y CTaH CIIOKOIO.
Ile cnpusie BIAHOBIEHHIO NPHUPOAHOTO OaNaHCy rop-
MOHIB MicJIs KyJIbTUBYBAaHHS HA CEPEIOBUINAX 3 X CHH-
TEeTUYHUMH aHAJIOTAMH, 3 HE 3aB)KAM ONTHMAIBHUM iX
CHiBBiTHOIIEHHM [7, 8].

[Tepen BBeAGHHSIM y CTaH CIIOKOIO POCIWHHM IPO-
TsiroM 40-60 THIB JOPOIIYBAIKCH HA TIEPITITOBOMY CYy0-
ctpati. Takuii cyOcTpar M03BOJISIE 3MEHINUTH 1H(EK-
1iifHe HABaHTAXXCHHS Ha MOCaAKOBUi Matepian. Edek-
THUBHUMH € TaKi yMOBH BBEJICHHS HOT0 B CTaH CIIOKOIO:
temnepatypa +8 °C; Bomoricts 45-55 % [30].

Bun IMaBnoBHis migmaeTscs GoOTOABTOTPOPHOMY
MIKpOKJIOHATEHOMY PO3MHOXEHHIO [35], sike € omHa-
YacHO PO3MHOXKEHHSIM i amanraiieto [2, 8]. MeTon Bu-
KOPHUCTOBYE ITepeBart XJa0podibHOro eKCINIaHTa, po3-
MimeHoro y 36araueHomy COz cepenosumii. Lle mocu-
JIFOE PO3MHOKEHHS NIPUIATKOBUX OPYHBOK Ha IaroHax
1 TIOKpaIIye pereHepamio POCINH, OJHOYACHO 3HAYHO
CKOpPOYYIOUH KUIBKICTh Yacy, HEOOXIAHOTO I OTpH-
MaHHs 11101 pocauau [36]. TTopiBHSHO 3 pocarHaMH iN
Vitro peresepanTy, oTpuMaHi (pOTOABTOTPOPHUM Me-
TOJIOM, MaJIil TIPOJINXH, SIKi BIACTHUBI JIJIsl POCIVH 3BH-
YaiiHUX yMOB in Vivo [35].

[TepcrieKTHBHUM NUIIXOM PO3MHOMKEHHS 1 ajan-
Tanii TaKoX € 3aCTOCYBaHHS IPSMOTO COMAaTHYHOTO
eMOpioreHe3y Tpd  BHPOOHHITBI  CHHTETUYHOTO
Hacinus [37].

3pocTae KUIBKICTh POCIHH, SIKI HPHKUBAIOTHCS
TTiJT 9ac aJlanTarlii Ta MPUCKOPIOETHCSI iX PIiCT, 3a IHOKY-
nsnii kopeniB IlaBnoBHIi moBcTHCTOT OakTepisimu Ba-
cillus Megaterium ONU 500 mepenx BUCAAKOIO Y TPYHT
y koHneHrparii 2,30 x 107 xin/mn. Ii MikpoopraHizMu



8

The scientific heritage No 83 (2022)

MIPOSIBIISIOTH AHTATOHICTUYHY aKTHBHITH 10 (hiTomaTo-
TEHHUX BUIIB MikpobioTu rpyHTy [40].

BioTexHomoriyni Metonu y cenekuii I[laBmoBHii
MOXYTb OYyTH SIK i3 3aCTOCYBaHHSM TPaHCTEHE3Y, TaK i
0e3 HbOTO0, HATIPUKIIA], MOiuIoinis [26, 28]. [amykiris
MOJITUIONIT 3aCTOCOBYETHCS Ui OTPUMAHHS (eHO-
THUIIIB 13 30UIbIIEHOI0 MOP(OJIOTIEI0 Ta 3MEHIICHHAM
HaciHHEBOI MPOAYKTHBHOCTI YCIIIIHO 3aCTOCOBAHO y
Paulownia tomentosa 3 BHKOpHCTaHHSM KOJIXII[HHY
[28, 29]. Otpumanns kioniB IlaBnoBHii, sIKi HE po3-
MHOYIOTHCSI HACIHHSIM, a JIUIIC BET€TATHBHO (B T.4. IN
Vitro), akTyaisHe 3 ypaxyBaHHSIM TOTO, IO B OKPEMUX
perionax Buau poxy [1aBIoBHIsS MOXYTh OyTH iHBa3ii-
HuMu. Bunagku inBasiiinocti I1aBiaoBHIT BigMiueHO y
niBaeHHo-cximuux mratax CIIA [41], B ABctpanii —
BBA)KAETHCSI MOTEHLIIHO 1HBa31HOO.

MeTojaMu TeHHOT iH)KEeHepii 3MiHIOIOTh y TeHOTH-
nax [1aBioOBHIi IUTLOBI O3HAKH, 30KpEMa, SIKICTh 1 KiJib-
KICTh KJIITKOBHHH, @ TAKOX 3MIHEHUH PICT 1 penpoayK-
TUBHUA PO3BHTOK, BHECCHHS TEHIB CTIHKOCTI 10
repOinuaiB, TOJEepaHTHOCTI abo  CTIMKOCTI  JO
IIKiTHUKIB, CTpecoBUX abioTnyHuX (aktopis [31].

CrBopeHo Tpancrensi ¢popmu Paulownia tomen-
tosa, criiiki 10 Hebe3neunux OakTepiit Erwinia caroto-
vora ta Pseudomonas aeruginosa. Y reHeTH4HO MO-
mudikoBaHi opraHiaMu OyJo IepeHeceHO JABa TI'€HHU
cunredy Tioniny (AT1G12660 u AT1G12663). L
TeHH, sKi e M03HaYarTh 1K Thio-60 u Thio-63, 6yau
suoineni iz Arabidopsis thaliana [26, 32]. Tiouin mae
MPOTUMIKPOOHI BIAaCTHBOCTI (NMPOTHAIE TPUOKOBUM 1
OakrepiampHUM iHQeKisM). ExmpecoBaHi TiOHIHOBI
Oinky OyJIK YCHIITHUMHE Y CTBOPESHHI CTIHKHX 10 TPHO-
HHX XBOpOO TI'CHOTHIIIB HHU3KH KyJIBTYp. 30Kpema,
TpaHC(HOPMOBaHI POCIMHM KapTOIUI IPOTHCTOSIIN Ta-
kum rpubam: Alternaria alternata, Rhizoctonia solani,
Fusarium solani u Fusarium oxysporum [33, 26 ]. 3ag-
JUIKU THIYKIT CHHTE3y aHTUMIKPOOHHUX MENTH/IIB HOBI
FEHOTHIN € CTIHKUMHU 10 IUX OakrepiaibHUX 1H(DEK-
uiit. Jlns Ttpanchopmaiii BUKOPHUCTOBYBalM METOIU
010JIICTUKM YaCTUHKAaMH XiTO3aHY Y CITiBBIBJIHOLICHHI
3 wia3migaowo JTHK 1:1 [26].

I'enernuna tpancdopmaris [1aBiaoBHii Takox no-
CATAETHCA 3a JIOTIOMOTOIO SIK 010TiCTHIHUM OoMOapy-
BaHH:IM, TaK 1 TpaHcopMamieto becriocepeqHpo Agro-
bacterium [32, 34]. Okpim Paulownia tomentosa rewxe-
THUYHA TpaHCc(OPMAILLis € YCIIIIHOO 1 ISl IHIIUX BB
BOro POy pociuH, 30kpeMa, Paulownia fortunei [32],
Paulownia elongata [33, 34].

3 BUKOpPUCTaHHAM 0i0TEXHOJIOTIi po3mmudpoBaHO
TpanckpunroMm [laBnoBHii, 30Kkpema, AETaabHO MPO-
AHAIII30BAaHO TEHU CTIKOCTI 10 XBOPOO, B TOMY YHCITI
«witi» [TaBnosHii (PaWB) [39]. Yuenumu Takox re-
peneceno renu Shiva-1, BupineHi 3 IIOBKONPSY.
Tpancrenna [1aBioBHis 3 exciipecieto rena shiva-1 mae
MiBUIICHY CTIKICTHh JO XBOpPOOHW, $KYy HA3WUBAIOThH
MiTim [TaBnoBHii [38].

Bt-knmonn Paulownia elongata, Paulownia
tomentosa, Paulownia fortunei mposBisiFOT TOKCHY-
HicTh (MicTATh OinkoBi TokcuHH Oaktepii Bacillus
thuringiensis) no Hu3km KoMax moigariB, TaKuX SK
Heliothis virescens ta Helicoverpa zea. Jlani komaxu-
MIKITHAKA MaloTh CIIBHI POCAMHH-TOCIIONApi —
ClIBCBKOTOCIIONAPCHKY KyIbTypy | gepeso I1aBioBHii,

BUKOPHMCTAHHS SKOTO e(peKTHBHE NpH OOpPOTHEOI 3
HIKIJUIMBUMK OpPaHI3MaMH Y CiIbCBKOTOCIIOIAPCHKUX
nociBax. Hanpukian, po3pobieHa crparerist 60poThou
31 IIKITHAKAMH Ha MOJIsX 0ABOBHHMKA 3 BUKOPHCTAHHS
nocanok Bt-TTaBnosHii. Lle mo3Bomnsie 6oporucs 3 Oa-
BOBHHKOBHMH IMIKiTHUKAMHU HABITh MICIsA 30UpaHHS
abo nmedomiamii Ha moNax OABOBHHUKA, OTOYCHHUX HAC-
amkenuamu IlasioBHii [43].

BioTexHoOTIUHI METOIN Y pO3CATHUIITBI T PO3-
MHOKeHHI [TaBiIoBHII € TepPCTIeKTHBHUMH JUTSI MAaco-
BOTO OJIep)KaHHs TIOCAKOBOTO MaTepiany Ta MPHUCKO-
PEHOTO PO3MHOXCHHSI TCHOTHINB 3 OakaHUMH O3Ha-
KaMH.
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Abstract

The characteristic of selection samples winter triticale according to the main economically valuable indicators
has been obtained, which makes it possible to establish their advantages and disadvantages. To obtain a new vari-
ety, the third sample was recognized as the best, since it had a higher yield (6-7 t / ha), winter hardiness (84%),
plant density and productive stand, productive bushiness and the number of grains in an ear were average. 1000
grain weight, ear productivity and attraction index were low, but they can be improved during primary seed pro-
duction. For the first and second samples for further work, variants were selected with a yield of more than 5t/
ha, winter hardiness 80-90%, with a high density of plants and stems, a weight of 1000 grains of 45-50 g, with

increased ear productivity and attraction index.

KnroueBble cioBa: o3uMasi TPUTHKAJIE, yPOXXaWHOCTb, aHaNTHBHAS CIOCOOHOCTH, 3JIEMEHTHI CTPYKTYPHI

ypoxKasi.

Keywords: Winter triticale, yield, adaptive ability, crop structure elements.

O3uMmast TpUTHKAJIE UCTIONB3YeTCs AT HOTy4eHUs
MPOAYKTOB MUTAHUS AJIsl HACEJICHUsI U KOPMOB IS 10-
MaIllHUX >KUBOTHBEIX. B Poccuu co3paHbl gecsATKU BbI-
COKOTIPOIYKTUBHBIX copTOB [1,2,3,4], HO MHOTrHe U3
HHUX IJIOXO aJalTHPOBaHBI K BHIPAIMBAHUIO B yCJIO-
Busix CpenHero Ypana, pacloyIOKEHHOTO OJHM3KO K
rpaHuIe BeYHOH Mep3110Thl. CeneKnnonHas paboTa 1o
o3uMoii Tputukaie B YpansckoM HUNCX npoBonurcs
okono 10 ner. B Hacrosiee BpeMsl B CEIEKIUOHHBIX
MUTOMHHUKAaX IPOBOJUTCS OLEHKA MHOTOYHCIICHHBIX
MOTOMCTB OTOOpPAHHBIX PaHEE PACTCHUH MIIH KOJIOCHEB
U3 BBIJEIICHHBIX 110 XO35{CTBCHHO-IICHHBIM IIOKa3aTe-
JsIM monmyysinuit. B pesynbraTe oTO0pa y 03UMOMH TpH-
THKaJle HeOOXOIUMO COBMECTHThH MOBBILICHHYIO HPO-
JYKTHUBHYIO CIIOCOOHOCTb C TIOBBIIICHHOH a/IalTUBHOMN
CHOCOOHOCTBIO K MECTHBIM YCJIOBHSIM BBIPAIBAHUS
[5,6,7,8]. IToxyuuth y BBIOpaHHBIX OOpa3lOB BIPAB-
HEHHOCTb 110 MOP(OJIOTHYECKUM MIPU3HAKAM CTPOCHHUS
pacteHuil. B cBsi3u ¢ TeM, YTO cpaBHEHHE IPOBOJUTCS
4acTo II0 POJICTBEHHBIM JIMHHAM 0O€3 NpHUBICYECHUS
CTaH/apTa, KOTOPBIH HCIOIb3YEeTCsl HAa 3aKIIOYNTEINb-
HBIX 3Tanax CeJIeKIUH, CAeNaTh OTOOp JIyUIINX JIMHAN
ObIBaeT TOBOJILHO TPYIHO, TaK KaK yBEJIMUYECHUE OJTHUX
[OKa3aresed MPUBOAUT K YMEHBIIEHUIO Apyrux. Pea-
Iu3anus MakCHUMallbHOM YpOXalHOCTH BO3MOKHA B
YCIIOBHAX  «OJAroNpHsATHOTO PABHOBECHS MEXIY
BceMH e€ ateMeHTamMu» [9]. Mcnonp3oBanue mpu cpas-
HUTETHHOM aHalN3€e Pe3yJbTaTOB CPEIHHUX 3HAUCHUI
MPHU3HAKOB XapaKTepU3yeT CIOCOOHOCTh TeHOTHIIOB K
(hOpMHPOBAHUIO OTIPEJICTICHHBIX IPU3HAKOB B CIIOXKHB-
mmxcst yenoBusix. OneHKa N3MEHYNBOCTH CBHIETEIb-
CTBYET O BBIPAaBHEHHOCTH BEIMYHUHBI IIOKa3aTelseH,
obecrieunBas OJHOTUITHOCTh PAacCTEHHH, 00pa3yrommux
nonyisnuio.  [IpuMeHeHne pa3nuyuHBIX — CIIOCOOOB
OLICHKM W3MEHUYMBOCTU CEJIEKIMOHHOIO MaTepuaina
MO3BOJISIET MOBBICUTH 3()(EeKTUBHOCTH BBIOOpa IIyd-
mero ceneknuoHHoro marepuana [10]. Lens uccneno-
BaHUH — MPOBECTH OIICHKY B ITOJIEBBIX yCJIOBHAX, OTO-
OpaHHBIX CETIEKIIMOHHBIX 00Pa3I[0B 03UMOIl TPUTHKAIIE
JUTS TIOJY9EHHUS! HOBBIX BBICOKOIPOXYKTHBHBIX H aJar-
TUPOBAHHBIX K MECTHBIM YCIOBHSM COPTOB O3UMOH
TpPUTHUKAJIE.

Matepuajabl M1 METOABI

HccnenoBanusi NMpoBOAMIM Ha OIBITHOM IIOJE
VYpansckoro HUIMCX — punmnana PI'BHY YpDAHUIL]

YpO PAH B 2021 r. B ycioBusax 56,7568° ceBepHoii
mpoTel U 60,8568° BOCTOUHON IOATOTHI HA BBICOTE
241 m Hax ypoBHeM Mopsi. IIpoBeneHa ornieHka Tpex Ko-
pOTKOCTEOENbHBIX 00pa3loB 03UMON TPUTHKAJIE B CE-
JIEKIINOHHOM THMTOMHHUKEe 3-To rojga. B xauectBe uc-
XOJHOT'O Marepuana Ul MOJY4YeHHs STHX 00pas3loB
rcnonb3oBaiy o 10-15 oToOpaHHBIX B TEUCHHE TPEX
net nuHUK: 1-it 0Opaser — HOTOMCTBA 3IMTHBIE pacTe-
Hus w3 rubpuna Cupc 57 x Kopaer; 2-if obpazer —
TIOTOMCTBa KJIOHOB JIUTHBIX pacTeHui rudpuna Cupc
57 x Kopser; 3-if 00pa3en — IOTOMCTBa KIOHOB JJIHT-
HbIX pacteHui u3 copra Mcrokckuil 1. IToceB npose-
JIeH B ONITUMAaJIbHBIE CPOKH - TPEThs JeKaja aBrycra, ¢
HOPMOI1 BbICEBA 5 MJIH. BCXOXHUX 3€pPEH Ha T'eKTap Ha
nensuku 15 M% B Tpex noeTopeHusx. OLEHKy MPoBO-
JUITH TI0 3UMOCTOMKOCTH, YPO)KalfHOCTH, TYCTOTE pac-
TEHUH W MPOMYKTUBHBIX CTeOJEH, BHICOTE PAaCTEHHH,
JUTMHE KOJIOCa, KOJIMYECTBE KOJOCKOB M 3€peH B KO-
noce, macce 1000 3epeH W MPOLYKTUBHOCTU KOJIOCA,
HaTypHOIl Macce B COOTBETCTBHHM C METOIUYECKUMH
pexomeHmanusmu (Mepexko, 1997)

[TouBa OMBITHOTO ydYacTKa TEMHO-cepas JIeCHasl,
OIIO/I30JICHHAS], TSDKEJIOCYTIMHKCTAs], C COAEpKaHHEM
rymyca 3,35 %, pH 5,46, azora 88 mr/kr moussI, doc-
¢dopa u kamus 292 Mr/kr 1 162 MI/KT TOYBBI, COOTBET-
cTBeHHO. IloronHeie yCcI0BUS XapaKTEpU30BAIUCH XO-
JIOTHOM MHOTOCHEKHOM 3UMOH, ¢ TITyOHMHOM TIpomep3a-
i mouBbl 0 108 cm. Pannee Hauano BECHBI H
HACTYIUICHHE KAPKOH TMOT0/bI COCOOCTBOBAIO OBICT-
poMy pas3BuTHIO pacTeHui. Hemocrarok Biaru jetom
(I'TK= 0,53) u )xapkas morozia yCKOpPHJIA CO3pEBaHHE.

PesynbTatsl

N3yyaemble 00pasipl TPUTHKAIE 3HAYUTEIHHO
pasiaMyanuch 1O BelNMYMHE ypokaiHocTH. CpenHss
ypOXalHOCTBh TpeThero oOpasia OblIa JOCTOBEPHO Ha
71,5 % BoIte epBoro u Ha 26,7 % BbIlIe BTOPOTO 00-
pasua (Tabnuma 1). MuHMMallbHAsE ¥ MaKCUMAaJTbHAS
YpO’KalfHOCTH OB CaMBIMU HHU3KHMH Y TIEPBOTO 00-
pasia, a BEICOKUMH y TpeTbero odpasma. Koappumm-
€HT Bapualliu YPOXKaHHOCTH BTOPOTO 0Opasma ObuT
3HAYUTEJBHO BHIIIE, YEM Yy NEpBOro o0pasia, ¥ Mo4TH
B 3 pasa BblllIe, UeM y TpeThero. M3 aToro ciexyer, 4To
peaknus Ha ”3MEHEHHE YCIIOBHH BHEIIHEH cpe/ibl Obu1a
CHJIbHEE HMEHHO Y BTOpOTo o0pasua.
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Tabmuma 1

YpokaltHOCTh ¥ 3UMOCTOMKOCTh CEJICKITMOHHBIX 00pa3IloB 03MMON TpUTHKAJE IO pe3yabTatam 2021 T.

3umo- KommaecTBo, mT./m? UHnexc
O6pazen IMTokazaTens Yposait- eron pacre- TPOLyK- HponyI-
HOCTb, T/Ta KOCTb, . TUBHBIX | THUBHOM Ky-
% HIH cTebneit CTHUCTOCTH
cpenHss 3,35** 49** 110* 235* 2,17**
TIPEIEIbI 1,65+5,58 20-90 88+160 192+392 1,80+2,72
1.Cupc 57 x Kopuet CV, % 26,3 23 115 12 8
SF (¢axop cra- 34 45 1,82 2,0 15
OMIIBHOCTH)
cpeaHsis 4,51** 63** 96** 243* 2,50
TpeeIbl 3,10+5,79 20+80 32+152 72+372 2,224
2.Cupe 57 x Kopuer V. % 484 18 13 115 7
KIIOHBI
SF (axrop cra- 1,9 40 48 5.2 11
OMIIBHOCTH)
cpenHss 5,66 84 119 275 2,37**
3. McTokckuiil, KITOHBI TIpeebl 3,50+7,06 70+100 72+160 184+368 1,5+3,3
CV, % 16,4 13 10 10 7
SF (¢axrop cra- 2,0 14 2,2 2,0 2,2
OMIIBHOCTH)
HCPos5 yacTHBIX 0,94 18 18 65 0,24
HCPos01 00pa3iios (A) 0,33/0,44 6,1/8,2 6/8 23 0,10/0,12
HCPgs/01 BapuanToB (B) 0,54 10,4 10/14 38 0,14
Bzaumoneiictus (AB) 0,54 10,4 10,3 38 0,14

*Paznuuust gqocroBepHsl npu P<0,05. **Pasnuuus nocroBepHs! nmpu P<0,01.

Omenka mo ¢akropy crabmisHOCcTH (SF), KOTO-
pBIil ompexpenseTcs, Kak OTHOIICHHE MaKCHMaJIbHOMN
ypOXaHOCTH K MHHHMMAaJIbHOW ITOKa3aia, 4To y Tep-
BOro 00pasiia M3MEHUYNBOCTh ypOXKaHOCTH ObIIa mo-
YTH B J[Ba pa3a BBIIIE, YEM y BTOPOTO M TPETHETo 00-
pasloB. YpOKaMHOCTh TPEThEro oOpasiia B MEHbIIEH
CTETIeH! BapbHPOBaJa MOJ| BIUSHUEM YCIOBHH BHEII-
Hell cpenbl. MUHUMallbHAs YPOKaHHOCTb Y TPETHETO
00pa3iia Obl1a 3HAYUTEIBHO BBIIIE, YeM Y APYTrUx 00-
pasIoB, a MAKCHUMaJbHas — JOCTOBEPHO BBIIIIE IIEPBOTO
obpasia, a OTIM4Me CO BTOPHIM HE OBIJIO JIOCTOBEp-
HBIM. B cBs3n ¢ 3TUM TpeTnii oOpaser ObUT BBIAEICH,
KaK HEePCIIeKTUBHBIN 110 YPOKaHHOCTH IS TIOJTyYESHUS
HOBOTO COpTa U Oy/eT MPOXOJIUTh OLEHKY B KOHKYpC-
HOM HCITBITaHHH. Y TIEPBOTO U BTOPOTO 00pa3IoB ycTa-
HOBJICHBI BAPUAHTHI C MAKCUMAJIBHO BHICOKOH ypOsKaii-
HOCTBIO, OIIGHKAa KOTOPBIX IO APYTHM IOKa3aTelsiM
MO3BOJIMT ONPEAETUTh UX JalbHEHIee HCIOIb30Ba-
HHE.

Konebanus ypoxaifHOCTH ObUTH CBSI3aHBI C U3MeE-
HEHUSIMU 3UMOCTOHKOCTH, TaK Kak KOA3(Q(HUIIUEHT KOp-
PESAIIH MEKIY HUMH OBLT BBICOKHM ITOJIOKATEEHBIM
u pocroBepHbIM =0,924. Cpennss 3UMOCTOMKOCTb
TpeThero oopasia ObuIa JOCTOBEPHO BHIIIE BTOPOTO HA
33 % u nepsoro Ha 71 %. MuHUManbHas U MaKCUMaJlb-
Hasi 3UIMOCTOMKOCTh TpeThero oOpasia ObUIM 3HAYH-
TEJILHO BBIIIE 110 CPABHEHHIO C APYI'MMH 00pa3LaMH.
BaprsupoBanne 3uMOCTOMKOCTH y mHepBOro obpasma
6510 BBICOKEM (23 %), y BTOpOro obpasiia cperHuM
(18 %), y TpeThero o0pa3ioB ObUIO 3HAYUTEIHHO HIKE
(13 %). Y Bcex 00pa3ioB BEIICTICHBI BAPUAHTHI C MaK-
CHUMaJbHON 3MMOCTOMKOCTRIO Ha ypoBHe 80-90 %,
JanbHEHIIee UCIOIb30BaHNE KOTOPHIX OyAeT ompene-
JIEHO TI0CJIE aHAJIM3a BCeX MoKa3aTenel.

[onoxutensHOE BIUSHUE HA YPOXKAMHOCTH OKa-
3anu ryctora pactenuit (1=0,394) u nmpomykTHBHOTO

crebmectos (r=0,818) x yOopke, MHOEKC MPOTYKTHUB-
HoM KyctrcTocTH (r=0,650), KOIMIECTBO 3epeH B KO-
noce (r=0,575) u npoaykruBHOCTh Kosoca (r=0,493).
Beicokas jocToBepHas M OTpUIATENIbHAS 3aBUCUMOCTh
YPOKalHOCTH YCTaHOBJIEHA C BBICOTOM pacTeHui = -
0,869, nanexcom arrpakiuu = -0,760 u maccoit 1000
3epe = -0,897.

I'ycrora pactenuit y obpasua 3 Obl1a TOCTOBEPHO
BhIIIe Ha 24 %, yeM y BTOporo obpasiia, U BHIIIE Ha §
% yem y nieporo. Koadduruent sapuaruu (CV) y 00-
pas3oB Mano pa3imyaics u ObuT Ha ypoBHe 10-13 %,
HO BenmmuuHa Qaktopa crabmibHocTH (SF) OBLTa B 1Ba
pasa BBbIIIE y BTOPOTo 00pasiia M 3TO yKa3bIBaeT Ha BbI-
COKYFO0 M3MEHYHMBOCTB MIOKA3aTesl y Hero. MakcuMaiib-
Hasl TYCTOTa NPOJYKTHBHBIX cTeOineil Habmronanach y
TpeThero obOpasna, KOTOPHIH JOCTOBEPHO IPEBBICHII
BTOpOit Ha 13 % u mepBbiit HA 17 %. N3MeHUNBOCTH
ATOTO MOKAa3aTeNsl y H3y4aeMbIX 00pa3ioB OblIa Ha OJ1-
HOM ypoBHe — 10-12 %, HO BenuumHa (hakTopa cra-
OoupHOCTH OBbLIA B 2,5 pa3a BhINIE y BTOPOTo 0OpasIa.
Takum 00pa3oM, BapbUPOBaHUE T'YCTOTHI MPOAYKTHB-
HOTO cTe0ecTost OBLIO BBIIIE Y BTOPOTO 00pasia.

Beicokast mpoayKTHBHAs KyCTUCTOCTh ObLIa yCTa-
HOBJIEHa y BTOPOTro 00pasia ¢ HU3KOH I'yCTOTOH pacTe-
HUHA. Y Tperhero oOpasia MHIEKC KyCTHCTOCTH ObLI
JIOCTOBEPHO Ha 5,5 % HIbKe BTOpOro mpu OoJbliel ry-
CTOTE pacTeHHid. Y mepBoro oOpasua NMpOoAyKTHBHAS
KYCTHUCTOCTb ObllIa TOCTOBEPHO HIDKE TPEThero Ha 9 Y%.
KoaddrmnenT Baprannum npoIyKTHBHOW KyCTHCTOCTH
ObUT HU3KNM Yy BceX 00pa3IoB M HAXOAWICS Ha YPOBHE
7-8 %. ®akTop cTabUIBHOCTH OBIT HU3KHUM y BTOPOTO
oOpasia, y mepBoro obpasna ObUT HEMHOTO BBIIIE, Y
TpeThero oOpasiia OBl CaMbIM BBICOKHM, TTO3TOMY Ba-
PBUPOBAHUE ATOTO MPHU3HAKA OBUIO BHICOKHM Y TPEThb-
ero obpasna. BapuaHTbl ¢ MakCUMaJIbHBIMM 3HaYECHU-
SIMU TYCTOTBI PAacT€HMH W TNPOAYKTHBHBIX CTEOJIEH,
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MPOIYKTUBHOM KyCTUCTOCTH OBIIIM HAMCHBI y BCEX 00-
pas3IoB, YTO CJIEAYET U3 BEINIHNHBI IIPEACTbHBIX 3HAUC-
HUHA. Y BapHaHTOB C BBICOKOW aJaNTHBHOM CIIOCOOHO-
CTBIO JIOJDKHBI COBIA/IaTh BBICOKHE 3HAUYEHHS JTAHHBIX
nokasateseil. bbuto BlIeneHO 5 BapHaHTOB, OTBEYAO-
MIUX 3TUM TPEOOBAHUSIM.

BricoTta pactenuii u3MeHsnack ot 65 1o 90 cwm,
TOJIEraHusl pacTeHUI He HaOJI0/1a10Ch, B CBS3H C TEM,
YTO Bce 00pa3Ibl OBLIH HOIYIEHBI 3 KOPOTKOCTEORIb-
HOTO MCXOIHOTO Marepuana, CpemHss BEICOTa oOpas-
[IOB pa3indallach HE3HAYUTENbHO M ObLIa Ha ypOBHE
76-78 cm.

KommuecTBo 3epeH B Komoce y BTOporo obpasna
OBLIO0 JOCTOBEPHO BBIIIE TPETHETO U IEPBOT0 00Pa3LIOB
Ha 12 u 13 %, cootrBercTBenHO (Tabmuna 2). Koaddu-
[IUEHT BapHaluy ObUT HU3KKM, 8-9 %, dakTop cTabnib-
HOCTH OBLI BBIIIE Y NepBOro obpasna. Beicokas macca
1000 3epeH OblIa ycTaHOBIIEHA y MEPBOTO obpasua u
JIOCTOBEPHO IpeBbInIana BTopoit Ha 10 % u TpeTtuii Ha
18 %, 4TO CBSI3aHO C MOHUKEHHON T'yCTOTON pacTEHUM
W TPONYKTUBHBEIX crebneil. Koadduument Bapuarumn
Ob1T HU3KUM U Ha ypoBHE 9-11 %. dakTop crabuibHO-
cTH OBUI BBINIE y MEPBOro oOpasna, IMO3TOMY BapHa-
OeIbHOCTH TMOKa3arens y Hero Obuta Bbime. IIpomyk-
THUBHOCThH KOJIOCA ObUIa BBIIIE Y BTOPOrO 0Opasma, y

repBoro ObUTa HECKOJIBKO HIDKE, Y TPEThero odpasma
6puTa TocToBEepHO HIKE BTOoporo Ha 11 %. Koaddumm-
eHT Bapuauuu, 10-12 OblT cpeAHUM, HEMHOTO BBIILIE Y
TpeTbero obpasna. GakTop cTaOMILHOCTH Y 00pa3IoB
ObUT HU3KUM, Ha ypoBHe 1,1-1,7, mosTOoMy HM3MEHYH-
BOCTBH ITOKa3aTeJIst Oblla BhIlIE Y BTOpOro oopasua. Mu-
JIeKC aTTPaKIMK IO0Ka3blBaeT CIIOCOOHOCTH T€HOTHIIA
HaKaIuIMBaTh NUTATENLHBIC BEIIECTBA B 3epHE. B mpo-
BEACHHBIX HCCIEIOBAaHMAX ATOT IOKa3aTeslb ObUI JI0-
CTOBEPHO BBIIIE y MEPBOTO U BTOPOro oOpas3mnos. Ms-
MEHYHBOCTH ITOKa3aTels ObLIa HU3KOH, TaK Kak Ko3(-
¢unuent Bapuanuu OblT HA ypoBHE 3 % u (akTop
CTaOMIBHOCTH OBLT OM3KNM K €ANHHIE. 3aBUCHMOCTD
MEXIy MHAEKCOM aTTPaKIMU U MPOTYKTUBHOCTBIO KO-
J10ca OblJIa MOJIOKHUTENBHOM, JOCTOBEPHOI M BHICOKOW
r= 0,999. Mexay HMHAEKCOM aTTpakLUU M KOJIHYe-
cTBOM 3epeH B konoce (1=0,611) u maccoit 1000 3epen
(r=0,693) ObLIa MOJOKUTEIBHOW M CcpelHel. Y Bcex
00pa310B oNpe/eseHbl BApUaHTHI C MAKCHMAJIbHOM Be-
JIMYUHOW OTIPEETICHHBIX IEMEHTOB CTPYKTYpPBI ypo-
xad. [yt oTOopa JTydImmx BapuaHTOB HEOOXOJMMO CO-
YeTaHHWe y HUX MaKCHMaJbHBIX 3HAUEHUH BCEX MOKa3a-
tesneil. [lo smeMeHTaM CTPYKTYyphl yposkas OBIIO
0TOOpaHO [1Ba BapHaHTa.

Tabmuna 2
XapaKTepUCTHKA CEICKIIMOHHBIX 00pa3IloB 03UMOI TPUTHUKAJIC [0 HEKOTOPBIM 3JIEMEHTaM CTPYKTYPhI ypOKast
Kommieetso |y 1o oca 1000 | [POAYE- Unjexc at-
Ob6pasert Bapuant 3epeH B KO- TUBHOCTb
3epeH, T TPaKIUK
Jioce, IIT. K0JIOCa, T
cpeaHss 38,5** 41,7+ 1,58 1,81
PeIeIIb 21,1+49,1 36,4+59,0 1,35+1,74 1,56+2,01
1. Cupc 57 x Kopner CV, % 9 9 11 2,7
SF (bakrop cra- 23 16 13 13
OMIIBHOCTH)
CpenHss 43,6 37,4 1,65 1,80
peJIeIbl 37,6+50,6 32,2+42.6 1,21+2,07 1,69+2,01
2.Cupc 57 x Kopner, CV. % 8 10 10 27
[IOHE! SF (dakrop cra-
p 13 13 1,7 12
OMIIBHOCTH)
cpeaHsis 39,0** 354 1,46** 1,73**
[peJIeIbl 35,5+49.4 32,6+39,6 1,65+1,88 1,65+1,88
3. UcTokckuiil, Ki1oHBI CV, % 9 11 12 2,8
SF (¢axrop cra- 1.4 12 11 11
OMIBHOCTH)
yacTHeIX HCPos 4,8/6,4 6,5/8,6 0,24/0,32 0,08/0,11
Oopaser (A) 1,7/3,3 2,3/13,0 0,10/0,13 0,03/0,04
Bapuant (B), B3anmoseiicteue (AB) 2,8/3,7 3,7/5,0 0,16/0,18 0,05/0,06

*Pazmmamst noctoBepHs! npu P=0,95. **Paznuuns gocrosepus! mpu P=0,91.

CraTucTuueckuil aHanu3 IMoKaszaj, YyTO B YCJO-
Busx 2021 r. BIMSHAE T€HOTHITA H3y4aeMbIX 00pa3IoB,
(akTop A, Ha BEIWYMHY HW3MEHYHMBOCTH TPHU3HAKOB
Obi10 HU3KMM, Bbime Obu1o (3,6 m 3,1 % cootBet-
CTBEHHO) 110 YPOXXAWHOCTH M WHACKCY aTTpakiuy, 2,1
% mo 3umocroiikoctr (Tabmuma 3). Ilo npyrum npu-
3HakaMm emnl€ Huxke. OCHOBHOE BIIMSHUE HA M3MEHYH-
BOCTh OOJIBIIIMHCTBA TPH3HAKOB OKA3alld Pa3IHyus

ycIoBUi BbIpamuBanus, ¢aktop B, mexny Bapuan-
tamu (73-89 %). ITo 3umocToiikocTH BeICOKUM (89 %)
OBUTO BIIMSTHHE B3aMMOJCHCTBHA MeX Iy (pakTopamu A
u B unn o6pasnamu u ux Bapuantamu. [1o yposkaitHo-
CTH, KOJIMYECTBY 3€pPEH B KOJIOCE W MPOAYKTUBHOCTH
KOJIOCa IO BIMSIHHS B3aUMOJCHCTBUSA (PAKTOPOB
6puta Ha yposae 11,4-15,5 %.
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Tabmmma 3
Pe3ynbTaThl JUCIIEPCHOHHOTO aHAIN3a
Hucnepcus Jons Baustaus, %
Bsaumo- Bsaumo-
IIpusnax Obpa- Bapu-anr, encCT- Obpa- Bapu- IEUCT-
OOmas 3ell, 3ell, aHT,
(A) B) BUE, (A) (B) BHUE,
(AB) (AB)
YpoxkaliHOCTb, T/Ta 383 14 280 67 3,6 73 155
3UMOCTONKOCTD, % 92623 1919 274 82230 2,1 0,3 89
ﬁ‘;@i‘;e"“" PACTCIHA, ||~ 318430 | 1103 | 283710 3185 03 89 1
Eﬁ‘jﬁ%“mm"ﬁ C1ebnecTOl | 5az064 | 29854 | 1231425 | 117141 | 19 80 7,6
3epeH B KoJyioce, IIT. 35118 278 30061 3994 0,79 85,6 114
Macca 1000 3epeH, r 31876 2052 25654 2636 6,4 80,5 8,3
IIpoIyKTUBHOCTB KOJIOCA, T 40 0,7 32,7 53 1,75 81,7 13,2
Wupgekc aTTpakiuu 53 1,64 46 4,36 3,1 87 8,2

B pesynprare aHanmm3a y M3y4aeMbIX CENCKIIMOH-
HBIX 00pa3noB OblIa MOTyYeHa XapaKTePUCTHKA TI0 0C-
HOBHBIM XO3SICTBEHHO-IIEHHBIM ITOKa3aTeJIsiM, TI03BO-
JSTFOIIAst yCTAaHOBUTH MX IIPEUMYIIECTBA M HEOCTaTKH.
[l moydeHus HOBOTO COPTA JIyYIIMM OBLT IPH3HAH
TpeTui o0Opasen, Tak KaKk y Hero ObUTH BBIIIE ypOKai-
HOCTh (6-7 T/ra), 3uMoCcTOUKOCTh (84 %), TycToTa pac-
TEHHUH W IPOJYKTHBHOTO CTEOJIECTOs, CPEHUMH ObLTH
MPOAYKTHBHASA KyCTUCTOCTb U KOJMUECTBO 3€PEH B KO-
noce. Macca 1000 3epeH, IpOAYKTUBHOCTh KOJOCA U
MHJEKC aTTPAaKUWU OBIIM HU3KUMH, HO HX MOXKHO
YIIy4IIMTh B IIPOLIECCE IPOBEACHUS IIEPBUYHOTO CeMe-
HOBOJICTBA. Y TIEPBOTO M BTOPOTO 0OPa3LOB IS 1allb-
HeHmed padoTel OTOOpaHBI BapHaHTHI C YpOXKaHHO-
cThIO Ooutee 5 1/ra, 3uMocToikocThIo 80-90 %, ¢ BBICO-
KO# TycTOTOH pacTeHmil u crebiectosi, Maccoit 1000
3epeH 45-50 r, ¢ NOBBILIEHHOW NPOAYKTUBHOCTBIO KO-
JI0Ca ¥ MH/IEKCOM aTTPaKIUH.

BroiBoabI

Tpetuii oOpaser] BbIJIENEH MO YpOXKaAMHOCTH (6-7
T/T@) ¥ MOKa3aTellsiM aJIalITUBHOCTH, €r0 TUIAHUPYETCS
13y4aTh B KOHKYPCHOM HUCIIBITAHUM KaK HOBBIU COPT. Y
MEpBOr0 M BTOPOTO 00PAa3lOB BBIJEICHBI BAPUAHTHI C
ypokaltHOCTBEO 5 T/ra, 3uMmoctoiikocteio 80-90 %,
Mmaccoit 1000 3epeH Bble 45 T, BRICOKOH MPOyKTUB-
HOCTBIO KOJIOCA M MHJAEKCAa aTTPaKLUH Ul JaJbHEeH-
HIEr0 U3yUYEHHs B CENICKIIHOHHOM ITUTOMHUKE.
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AHHOTAIUSA

B cTathe paccMaTpuBaCTCA U3YUCHUC MOp(bOHOFquCKHX 1 OMOXHUMHUYECKHUX IMPU3HAKOB KOJIJICKIITUOHHBIX 00-
pasuoB apOy3a. ApOy3 camas iepcrieKTHBHas 0axueBasi KyJIbTypa, KOTOpash XapaKTepH3yeTcsl BBICOKOH ypoxKai-
HOCTBIO, OOJIBIIIUM COZACPIKAaHUEM BUTAMHHOB U CaxapoB. HNmenno MO3TOMY 3TOM KYJbTYypEC YACIACTCA ocoboe
BHUMaHUe. [lenbio nccnenoBanus ObUTO: BRIIEIUTH HAaUOOIEE MEPCIeKTUBHBIE 00pa3Isl apOy3a Al UCTIOIh30Ba-
HU B KQYCCTBE JOHOPOB HNEHHBIX ITPU3HAKOB B CCIICKITMOHHOM IIPOIICCCE. ]1_]'[5[ JOCTHUIXCHU S MOCTaBJIEHHOM e
BCE€ OIBITHI ITPOBOANIINCH I1O O6H_Iel'IpI/IH}ITBIM METOAUKAM (((MCTO)II/IKI/I IIOJICBOT'O OIIbITa B OBOLIECBOJACTBE N 63X-
yeBojcTBe» JIutBunos C.C. 2011.)

Ha ocHoBanun MMPOBEACHHBIX HCCHG}IOBaHI/Iﬁ peaACTaBJICHA OIICHKA MOp(bOJ'[OFI/I‘IeCKI/IX TIPU3HAKOB U 6I/IOXI/I-
MHYECKOI'O COCTaBa IIJIOA0B ap6y3a KOJUICKIUMOHHOI'O IIMTOMHHUKA. Ananuz BLI6paHHI>IX 06pa3u013 IMMO3BOJIMII OTIpE-
JACIIUTDb 3 06pa3ua, KOTOpbIC 06J'Ia,HaIOT HEHHbBIMU IPHU3HAKAMHU 11O U3YyYaCMbIM IIOKA3aTCIIAM!

3547 Mectasii, I'py3us

4273 Klondike Peacock, CIIIA

2034 Celine F1,®pannus

Abstract

The article deals with the study of morphological and biochemical features of watermelon collection samples.
Watermelon is the most promising melon crop, which is characterized by high yield, high content of vitamins and
sugars. That is why this culture is given special attention. The aim of the study was: to identify the most promising
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samples of watermelon for use as donors of valuable traits in the breeding process. To achieve this goal, all exper-
iments were carried out according to generally accepted methods (“Methods of field experiment in vegetable and

melon growing” Litvinov S.S. 2011.)

Based on the studies carried out, an assessment of the morphological characteristics and biochemical compo-
sition of the fruits of the watermelon collection nursery is presented. The analysis of the selected samples made it
possible to identify 3 samples that have valuable features in terms of the studied indicators:

3547 Local, Georgia
4273 Klondike Peacock, USA
2034 Celine F1, France

KiroueBble cjioBa: 6ax4eBOJCTBO, apOy3, KOJUIEKIHs, MOp(oIornieckre Npu3Haku, ONOXIMHYICCKUN aHa-

JIN3, TCHETUYCCKHUE NCTOYHUKH, CEIICKITMOHHBIN Tporecc.

Keywords: melon growing, watermelon, collection, morphological features, biochemical analysis, genetic

sources, selection process.

Beenenne. Cenexiys U CEMEHOBOJACTBO CEJILCKO-
XO3SIMCTBEHHBIX KYJbTYP MIPAIOT PEIIAIOIIYI0 POJIb B
Pa3BUTHH arpONpPOMBIIUIEHHOTO KoMIulekca. s co-
3/1aHUs KOHKYPEHTOCIIOCOOHOM CeIbCKOXO03SICTBEH-
HOM MPOAYKIMU BAXHBIM (PAKTOPOM SIBIISIOTCS JOCTH-
JKCHHS CeJIeKINA. PazniaHble reorpamaecKue u 3K0-
JIOTHYECKHUE TIPUPOTHBIC YCIOBUS CTPAHBI C HATHIHEM
SKCTPEMANBHBIX H ACCTAOMIM3UPYIOUINX (PaKTOPOB
OTIPENIeNAIOT HOBBIC 331aYM OTCUCCTBEHHOW CEJIEKIIU-
OHHOM pabOTHI U CTPAaTETUH HA CO3JaHUE BBICOKOIIPO-
IYKTHBHBIX, TeOrpadUuecKd CIeNUATN3NPOBAHHBIX,
yCTOIUUBEIX copToB [5,3].

baxueBonCcTBO sBJIsETCSA OJTHOM U3 CAMBIX pacIpo-
CTPAaHEHHBIX M NEPCIEKTUBHBIX OTpaciieil B MUPOBOM
3emienenuu. Poccus 3aHMMaeT JIMAUPYIOlee MECTO B
MHUpE 10 TOCEBHBIM IIJIONIAIM U BAJIOBOMY COOpY ILIO-
JIOB 0ax4eBBIX KyJIbTyp. [IpOH3BOACTBO NaHHBIX KYJIb-
Typ NPEUMYIIECTBEHHO PACIOJI0XKEHO Ha I0re CTPaHBI
(Hmxuee [ToBomxkwe, CeBepHerii KaBkas) [9].

[oceBHBIC TIIOMIAAN B HACTOAIICE BPEMS COCTAB-
JIIFOT OKOJIO OJTHOTO MITH. TEKTapOB, a €KET0THOE TIPO-
W3BOJICTBO B mpenenax 3-4 muH. T. [Imogpr 6axueBBIx
KyJIBTYp 00JIaZaloT BBICOKOW IHUINEBOI IIEHHOCTHIO,
HUMEIOT TIPeKpacHbBIe BKYCOBBIE KadyecTBa, COAEP)KaT
601BI10€ KOJTHMYECTBO BUTAMHHOB X aMUHOKHCIIOT, YTO
MOJIE3HO JIJIS 37I0POBbs uenoBeka [1,7].

OcHoBHO# OaxueBoi KynsTypoit B Poccun siBns-
etcst apOy3 u 3aHHMaeT okojo 75 - 80% Bcex ux moce-
BOB. B cBOoEeM cocraBe mionsl apOy3a comepxkar MHO-
JKECTBO BUTAaMHHOB TPYIIBI B, a Takke MarHumid, Ka-
JMH, JKelne30 Tak HeoOXOIMMBIX JUId OpraHu3Ma
yenoBeka. [IMieBble BOJOKHA KyJIbTyphl HOPMalH-
3yIOT MeTaboim3M, a (pyKTo3a CUUTAECTCS AJbTepHa-
TUBHBIM UCTOYHUKOM IMUTAHHS U1 OONBHBIX caxap-
HbIM AuabetoM. OnpenensromuM (GakTOpoM IMOTyde-
HUS BBICOKHX M CTAaOWJIBHBIX YpPOXKaeB OaxdueBBIX
KYJIBTYp SBJISETCS CO3JaHNE U BHEIPEHHE B ITPOU3BO/I-
CTBO HOBBIX BBICOKOIIPOAYKTHBHBIX COPTOB M THOpH-
JIOB, XapaKTEePHU3YIOMHNXCS BBICOKIM Ka4eCTBOM IIIO-
JIOB, YCTOWYHMBOCTBIO K KOMIUIEKCY 00JIe3HEH M OCHOB-
HBIM CTpeccOBBIM (akTopam cpeas [2,8].

AkTyanbHoOCcTh. [IpoBeeHHBIE UCCIIENOBaHUS U
MOJyYeHHBIE PE3yJIbTaThl IOMOTYT 0TOOpaTh 0Opa3IIbl
apOy3a, oOnamarormue psIoM MOJE3HBIX MPU3HAKOB,
KOTOPBIE MPOSIBATCA U COXPAHATCS B JalbHEHIIEM ce-
JIEKIIMOHHOM IIpoIiecce. DTO U MPHUBEIET K HOIYICHUIO
HOBBIX, KOHKYPEHTOCTIOCOOHBIX, YCTOWYHMBEIX COPTOB
Y THOPHIIOB C IICHHBIMU CBOHCTBAMH.

Heab uccnenoBanusi. Beienuts Hanboee nep-
CIIEKTHBHBIE 00paslpl apOy3a s HCIIOJIb30BAHUS B
Ka4yecTBE JOHOPOB IIEHHBIX IPU3HAKOB B CEJICKI[HOH-
HOM IIpoI1iecce.

3agaum:

1.0mucates KOJUIGKIMOHHBIE cOpTa apOy3a o
MOP(HOIIOTHYECKUM TIPH3HAKAM

2. YCTaHOBUTH COJlepKaHUe OMOXMMHYCCKHIX Be-
IIeCTB B TUI0JaX apOy3a

2. [IpoBecTr CpaBHUTEIBHBIN aHATN3 00PA3IIOB.

3. Ompenenuth MEpCIeKTUBHBIE 00pas3mbl st
JTaTbHEHIIIEeT0 NCTI0Ib30BaHuUs B CEIEKLINH.

Metoasl 1 MaTepuaibl. ONBITH IPOBEICHBI Ha
nojesoM yuactke BHMUUOOB — ¢unuana GI'BHY
«ITA®HIT PAH» (Kamb3skckuii paifoH, AcTpaxal-
CKast 00J1aCTh) COTJIACHO OOILENPHUHATHIM METOANKAM U
pexoMeHaanusaM: «MEeTOIUKH TI0JIEBOTO OITHITA B OBO-
IEBOJICTBE M 0aX4eBOACTBE [6].

[TouBa myroBasi, ajTOBHANBHAS, TEMHOIIBETHAS,
TSOKETOCYTIIMHUCTAs. [IpeAmecTBeHHUK — 3aJIe)Kb.
OmnpIThl 3aknaapBaiu 0e3 moBTopeHmid. KommdaecTBo
pactenuii Ha aensiHke - 20. MeTton pa3MenieHus aens-
HOK — peHmoMu3upoBaHHbiidi. Cxema nocesa 1,4 x 1,0
M, pasmep ydeTHoH jensuku 28 M2 B ojHOM rHesze
BBICEBANIM 1O 3-5 CeMEHM C HOCIEIYIOUINM OCTaBlIe-
HHEM OJTHOTO PacTEHHSI.

B KoMIEKIIMOHHOM MTUTOMHUKE u3ydanochk 10 06-
pasuoB apby3a. Cemena ObuTH moJrydeHbl U3 Beepoc-
cuiickoro H1U pactenueBoactsa um. H.W. BaBunosa.

B mporecce nccnenoBanmii MPOBEACHBI CIETYTO-
M€ YYeThl U HAOJIOICHHUS:

®denonornueckre HaONIOJACHUS: JaThl II0CEBa,
Hayajla U MacCOBBIX BCXOJOB, IIAaTpUKa, IBETCHHE
MYKCKAMH ¥ JKCHCKHUMH [BETKAMH, Hadyaja ¥ Macco-
BOTO CO3pEeBaHM, ¥ cOopa MmI010B 1o Meroauke [oc-
COPTOUCTIBITaHUS.

Mopdonornyeckne HaOMIOACHUSA: TPOBEICHO
onucanne MOP(HOIOTHUECKUX NPHU3HAKOB PACTEHUH U
IUIO/IOB M3Y4aeMbIX 00pas3IoB.

VYuder ypoxas MI070B MPOBEAEH BECOBBIM METO-
JIOM C JielleHueM 1o cTpykType. OnpeneneHo koauye-
CTBO IIOJIOB HA PACTEHUU U UX CpeAHuil Bec [4].

Pe3yabTaTsl. B X016 npoBeAeHHBIX HUCIBITAHUN
U OIIEHKH, KOJUIEKIMOHHBIX 00pa3lnoB apOy3a ObuH
OTOOpaHbl WCTOYHHMKHM LEHHBIX MOPQOIOTHYECKUX
npu3HakoB CpeJTHUMHU TIOKa3aTeNsIMH Ui apOy3a 1o
Macce Iojia MPUHATO CUYUTATh 3-4 KT, a 1o JTuHe 22-
26 cm.
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Camble BBICOKHE MOKA3aTeH 10 Macce W JIIMHE
mioaa nmokazan oopasen /[-11. — 3547 Mecrusrii (I'py-
3us) a cambiMu Hi3kumu J1-5. — 3144 Mectubrii (Azep-

C onTUMaIbHON BENMYWHOW IIOJa OTOOpaHO 5
00pa3uoB, cpeqHssl JUIMHA DI04 KOTOPBIX COCTaBHIIA
24,4 cM, o Macce wioaa 8 o0pasIoB, CPeAHAS Macca

OaiiKaH). KOTOpBIX cocTaBmia 3,8 kr (Tabnuna 1).
Ta6muma 1
Mopdomoruueckas XapaKTepUCTHKA 00pa3IoB apOy3a B KOJUICKIIMOHHOM MTUTOMHHKE
JIMHA
Haszsanne  00- A Ny Omnucanue | OnucaHue
pasia riaaBHoW | OmucaHwue II0aa Pasmep mona MSIKOTH coMSIH
IJIETU
ITnox oxpyrasii, rnag- | CpenHsis Macca ToBap- MsiKOTE
O-5. — 3144 KW, TTOBEPXHOCTh 3e- | Horo mioxa 1,92 kr, MATHHO Cemena
MecTHBII 1,4-1,6 m | meras ¢ mUpoKuUMH | yrHA 16,lcM, mwma- Bas KpYIIHBIE,
(Azepbaiimkan) CBETJIO-3€JICHHBIMU T0- | MeTp 16,7 cm. Tom- KOPHUYIHEBEIC
JocaMu 1MHa KopsI 1,5 cm.
Iox OBALHLL Cpenusist Macca ToBap- Cemena
O-11. — 3547 > | Horo mmoma 5,11 kr, KpYTJIBIE,
. TEMHO-3CJICHOr0 I[BETa MsIKOTh
Mecrabiii (I'py- | 1,6-1,8 m JnuHa 26,9 oM, nua- CBETJIO-KO-
co CJ1a00BBIPaXKEH- po3oBast
3u) HBIMH TTOOCAMIL merp 20,6 cM, TOI- pUYHEBBIE.
IIMHA KOPBI 2,7 cM.
Cpeamnsist Mmacca ToBap-
Ilno OKPYTJIBIM
-17. — 4248 TeMIfo BeHeHOFEyHBeT; Horo mmmoga 4,3 Kr, MSIKOTE CemeHna
Klondike WR-3 | 2,1-2,3 M mauHa 24,6 cM, aua- KpYIIHBIC,
CO  CBETJIO-3€JICHBIMHU po3oBast
(CIIA) pASMBITHIME TIOTOCAMH merp 19,6 cM, ToI- YEPHBIC
[IMHA KOPBI 2 CM.
Cpenusis Macca TOBap-
ILmo OKPYTJIBII
H-23. — 4273 A Py > | Horo mmoma 4,3 kr, | MsAKoTh
. CBETJIO-3€JICHOr0 LIBETa Cemena 4ep-
Klondike Pea- | 1,8-2,0 M mouHa  24,2cM, 1aua- | cBeTiO-
C OYCHb PEIKUMHU TEM- HEIC MEJIKHE
cock (CIIA) MBIV TONOCAMI MeTp 22,7 cM, TON- | po3oBas
1Ha Kopsel 1,7 cm.
. Cpenusst Macca ToBap- Cemena
[lmox okpyrimeif, ¢ 4e- pei P
-29. — 1995 e IOBAHIEM CBETIBIX 1 Horo mimoxa 3,8 Kr, MsKoTs CBETI0-KO-
Mecrtusriii (Koip- | 2,1-2,2 M P nnuHa 22,8 cMm, aua- pUYHEBBIE,
TEMHBIX II0JIOC 3eJie- po3oBast
TBI3CTaH) HOTO LBeTa Metp 21 cm, TonmuHA CpeJHue.
) KODPBI 2 CM.
ITnon oxpyrneiii ¢ ye- | CpenHsas macca ToBap- Cenena
I-35. — 2029 peAyIOIMMHUCS ~ CBeT- | HOro 1ioga 3,2 Kr, | MsKoTh TEMHO-KO
Mauo F; (Mcna- | 1,8-2,0 M | nbiMu U TeMHBIMH, He- | mmuHa 20,2 cMm, aua- | anas. HUHOBEIC
HUS) pOBHBIMH,  3eJeHbIMH | MeTp 19,7 cm, ToII- E exe ’
II0JIOCaMM LIMHA KOphI 1,5 cM. P
. | Cpenuss macca ToBap-
. Ilnon OKPYIJIbIT Peal P
H-41. - 2031 Ci- . HOro mmoaa 3,5 kr, | MsakoTh CemeHa
. TEMHO-3€JIEHbI C ca-
olden Tiger Fi | 2,3-2,5m mmHa 19,3 cM, aua- | xenras. cpenHue, Ko-
JATHO-3€NICHBIMH  Y3-
AHILINSA), MeT ,7 ¢cM, TOI- WYHEBEIC
@ KUMH I10JIOCAMU 20,7 i
’ LIMHA Kophl 1,2 cM.
IMnox  oBanbHO-glne- | CpenHsis Macca TOBap- Cemena
o-47. — 2032 BHUJIHOW (OpPMBI, canat- | Horo mmoga 2,3 kr, | MsIKoTh MeEJIKHE,
Walker Fi1|24-2,5m | Has ¢  mmpokumu | mmHa 20,7 cMm, aua- | amas. TEMHO-KO-
(Dpanmus) TEMHO-3€JIeHBIMH  110- | MeTp 16,7 cM, ToI- pUYHEBBIE.
JIOCAMHU MHa KopHl 1,6 cM.
. CpenHsst Macca TOBap-
Ilnox oxpyrisiii, 3eme- pen p
J1-53.-2033 Im- . goro mmmoxa 3,4 Kr, CemeHa Ko-
HBII CO CBETJIO-3€JIe- MskoTh
1 - 3L -
pressa Fi (dpan- | 2,1-2,3 m JuiHa 22,2 cM, Jua pUYHEBBIE
HBIMH, ITUPOKUMH Pa3- ajast
sl MBITBIMH TIONOCAMI merp 20,3 cm, ToOII- MEJIKHE
) MHAa Kopsl 1,6 cm.
Cpennsisi Macca ToBap-
Ilno, OKPYTJIBIi
J-59. - 2034 A Py > | Horo mmoxa 3,4 Kr,
. CBETJIO-3€JICHBIN c MsIKOTh CeMmena uep-
Celine Fy (®pan- | 2,1-23 M mmmHa 20,5 cM, aua-
1) TEMHO-3EJEHBIMM pas- | ' = o 0 7 | posoBad HbIE, MEJIKUE
MBITBIMH ITOJIOCAMU p > i
IITMHA KOPBI 2 CM.

JlaNbHEHIIIM 3TaroM HCCIIEIOBAaHUI OBLIO Mpo-
BeZICHHE OMOXMMHMYECKOTO aHajn3a, IOJNy4YeHBl pe-
3yJBTATHl IO CONEPKAHMUIO CyXOTO BEIECTBA, CYMMBI

caxapoB, U aCKOPOMHOBOW KHCJIOTHI B IUIoax apoysa.
MakcumanbHOE COJepIKaHUe CYXOTo BEIIEeCTBa OTMe-
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4eHo B Tuoax oopasma 3547 Mectusrii (I'py3wust) u co-
ctaBmio 9,24 %. bonbIee KOMUIECTBO caXxapoB HAKall-
JMBaNOCh B muonax y obpasua 3547 Mectasiit (I'py-
3us1) — 7,48 %. ACKOpOMHOBOI KHCIOTHI HanOOJIbILe

cozepkanochk B mioaax oopasua 4273 Klondike Pea-
cock (CHIA) u cocraBmio 9, 98 mr/%. ITomy4eHHbie
pe3yIbTaThl CBUACTENBLCTBOBANN O TOM, YTO TaHHBIC
o0pasusl apOy3a MOKa3bIBAIHM MPEUMYIIECTBO B CPaB-
HEHUH C OCTaIbHBIMHU (Tabiuna 2).

Tabnuma 2
Cosiepkanrie OMOXMMHUYCCKUX BEIISCTB B IUIOAaxX apOysa

Howmep HasBanue obpasua Cyxoe Belie- Cymma AckopOuHoBas
JIeIITHKH cTBO, % caxapos, % kuciora, mr/ %

11 3547 Mectubiit, ['py3us 9,24 7,48 4,80

17 4248 Klondike WR-3, CIIIA 6,88 5,62 4,22

5 3144 MecTtHbIl, A3epOaitkan 8,28 5,06 7,10

23 4273 Klondike Peacock, CIIIA 7,84 6,32 9,98

47 2032 Walker F1, ®panuust 8,32 6,52 3,16

29 1995 MecrHsriit, Kbipreizcran 8,16 6,98 3,07

41 2031 Ciolden Tiger F1, ®panrus 8,80 6,52 5,57

35 2029 Mauo F1, Ucrianus 5,52 3,62 4,03

53 2033 Impressa F1, ®panus 6,52 5,62 3,46

59 2034 Celine F1,®pannus 7,04 5,48 5,18

Hcnonb3ys monydeHHbIE pe3yNbTaThl MPEeAcTaB-
JICHHBIX BBIIIC TAOJHIl POBEIU CPABHUTCIILHBIA aHa-
JIU3 COOTHOILEHUSI OKPACKH MSIKOTH TUIOJa M KOJUYe-
CTBa COJACPIKAIIMXCS B HEM OMOXUMHYCCKHX BEIICCTB,
a TaKKe OLICHKA MOP(OIOTHICCKUX IPU3HAKOB U OHO-
XUMHYECKOTO COCTaBa IUIOOB apOy3a KOIJUICKIIMOH-
HOTO THMTOMHHKA TaK, IUIOABI C MSKOTBIO PO30BOTO
[[BETa COJACPKaT OONBIIOE KOJNMYECTBO CaxapoB, ac-
KOpOMHOBOW KHCIOTHI M CYXOT'O BEIIeCTBa. AHAJIN3 BHI-
OpaHHBIX 00pa3IOB MO3BOJIMI ONPEIEIUTh 3 00pasia,
KOTOpbI€ O0NafaloT IIEHHBIMH TPU3HAKAMH IO BCEM
MOKa3aTeJIsM.

3547 MectnsIi, I'py3us — mmonsr maccoii B 5,11
KT, PO30BOTO IIBETA, KOJUYECTBO CYXOrO BEIIECTBa
9,24, caxapos 7,48, ackopOMHOBOI1 KUCIIOTHI 4,8.

4273 Klondike Peacock, CIIIA — ruoasl Maccoi
4,3 cBETIIO-PO30BOTO I[BETA, KOJIMIECTBO CYXOT0O BEIIe-
ctBa 7,84, caxapos 6,32, ackopOMHOBOM KUCIIOTHI 9,98.

2034 Celine Fy,®pannus — mwiojs1 Maccoit 3.4 kr,
PO30BOro IBETa, KOJIMYECTBO CyXOoro BewecTtsa 7,04,
cyMMa caxapoB 5,48. ACKOpOMHOBO# KHACIIOTHI 5,18.

BeiBoasl. [1o pesynbraTaM HccieJOBaHUS HAMH
otobpansl 3 o0pasma, Moka3aBIIne BHICOKHE IOKa3a-
Tean MOP(OTIOTHUECKUX W OMOXMMHUYECKUX CBONCTB:
3547 Mecrnbiii, I'pysus; 4273 Klondike Peacock,
CIIA u 2034 Celine F1,®panius. Oxu 06agany co-
BOKYITHOCTBIO MIPU3HAKOB, COUYETAIONIUX B ceOe OIHO-
BPEMEHHO ONTUMAIbHYIO CPEIHIOI Maccy IUIoaa, po-
30BYIO OKPACKY MSIKOTH, BBICOKOE COAEpPKAHUE CyXOro
BELIECTBA, COOTBETCTBYIOLUX HOPME CYMMY CaxapoB U
KOJIMYECTBO acCKOPOMHOBOW KUCIOTHL. TeM He MeHee,
TaK )K€ 0TMEYAJIOCh, YTO 00Pa3Ibl, KOTOPHIC UMEIH BbI-
COKHE OMOXHMMHMUYECKHUE IMOKA3aTEIN, MOTIM HE TIOKa3kI-
BaTh IEHHBIX MOP(HOJIOTHYECKUX MPU3HAKOB U HA000-
POT, 94TO MOXET OBITH CBS3aHO C YCIOBHSIMH BBIPAIIIH-
BaHMS WJIM C H3HAYAJIbHO WX TCHETHYECKOM
MPEIPaCTIONOKESHHOCTBIO.
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The aim of the present study was to investigate the role of arterial vessels supplying (extra organic vessels)
dorsal root sensory ganglion at lipopolysaccharide (LPS) induced inflammation. As we know vascularization of
each organ appointed its proper function. That's why morphological investigation of extraorganic vessels at
different pathological situation is necessary. Morphological deformation of endothelial cells and arterial blood
vessels vascularizing dorsal root sensory ganglia at acute endotoxemia caused to decrease luminal diameter of
vessel. Thus flow of blood to organ decreased and elements of sensory ganglion exposed to hypoxia, as well as to

mechanical force of formed edematous fluid around them.

Keywords: vessels, arterioles, sensory ganglion, acute endotoxemia, ultrastructure.

Introduction. Dorsal root sensory ganglia play an
essential role in the transduction of the sensory signals,
also pain signals from the periphery to the central nerv-
ous system (1, 2). Pathological circumstances such as
inflammation, mechanical or chemical nerve injury, hy-
poxia can sensitize components of dorsal root sensory
ganglion and alter their functions (3, 4). LPS is an en-
dotoxin that found on the outer membrane of pathogens
and non-pathogen gram-negative bacteria. Lipopoly-
saccharides are molecules composed of lipids and pol-
ysaccharides. Lipopolysaccharide (LPS)-induced in-
flammation and dysfunction in the sensory ganglion the
major risk factors for subsequent neuropathic pain in
neuropathy (5). LPS directly influenced endothelial cell
of blood vessels. Endothelial cells are dynamic compo-
nents of the vessels that maintain homeostasis of all or-
gans of body (6, 7). Vascular endothelial dysfunction is
an initiation factor of different neuropathic situation.

The purpose of the research work was to study
alterations in dorsal root sensory ganglion vessels,
especially in arterial vessels which participated in
vascularisation of organ, during acute experimental
endotoxemia.

Materials and methods. The objects of research
were dorsal root sensory ganglions and surrounding tis-
sue elements taken from 20 white male rats with weight
of 180-220 gr. The animals grew up in scientific labor-
atory with a special pathogen-free condition. All proce-
dures complied with the Principles of Laboratory and
Animal Care established by the Azerbaijan Medical
University. Research objects (rats) divided into 2
groups: control (intact) and experimental.

Firstly, the animals in control groups (10 rats) laid
down in a supine position on a pad. Then thoracic cav-
ity of animals had opened with parasternal incisions un-
der deep ketamine / xylazine (100/10mg/kg) anesthe-
sia. Afterward the vessels of objects had washed 1 mi-
nute at a pressure of 80 mm Hg with Hank‘s solution.
Hanks solution, containing 500 ml physiological salt
solution +50V heparin +1 ml 1% papaverine hydro-
chloride administered by catheter to the initial part of
aortic arch; then research animals fixated with vascular
perfusion with 2,5% glutaraldehyde solution prepared
in 0,1M phosphate buffer (pH=7,4). The perfusion
lasted 25 minutes under a pressure of 80 mm Hg. After
intravascular fixation, a spinal canal had opened and re-
moved dorsal root ganglions with surrounding soft tis-
sue.

Other groups of animals (10 rats) used for experi-
ment. Acute experimental endotoxemia established by
intravenous injection into the tail vein of rats a nonpu-
rified LPS from Escherichia coli (Serotype 0111:B4
InvivoGen, San Diego, CA 92121) at a dose of
1,0mg/kg dissolved in saline. After 2 hours of the intra-
venous administration, the animals decapitated under
ketamine anesthesia; the abdominal and thoracic cavity
of the rats had opened, internal organs taken out and the
vertebral bodies were cut. Later by the help of special
lancet, a spinal canal carefully opened and dorsal root
ganglions with surrounding soft tissue removed from
the intervertebral foramen. The specimen had been fix-
ated in solution that contains 2% paraformaldehyde,
2% glutaraldehyde and 0.1% picrin acid prepared in
phosphate buffer (pH 7.4).


https://doi.org/10.24412/9215-0365-2022-83-2-19-22

20

The scientific heritage No 83 (2022)

The ganglions with surrounding soft tissue pur-
chased from both groups animals then postfixed in 1%
osmium acid solution during 2 hours in phosphate
buffer. After specimens washed in distilled water, de-
hydrated in alcohol, embedded in Spurr, Epon - Araldit
medium and prepared blocks according to general
methods accepted in electron microscopy (8).

Obtained from blocks on ultratome Leica EM UC7
the semithin (1-2 um) sections were stained with meth-
ylene blue, azure Il and basic fuchsine accordingly. Af-
ter examination with Latimet (Leitz) microscope nec-
essary parts of images were taken on Pixera (USA) dig-
ital camera. In addition, gained silver and gold ultrathin

sections from same blocks were stained with 2% uranyl
acetate solution, then in 0.6% lead citrate made in
NaOH 0.1N solution; each section was carefully exam-
ined under the 80-120 kV in Transmission Electron Mi-
croscope JEM-1400 (Jeol, Japan), photographed at dif-
ferent magnification and received the electron micro-
graphs. This procedure continued until the block had
used.

Results and discussion. In figure 1A (control
groups specimen) demonstrated connective tissue
elements surrounding dorsal root ganglia and ventral
root of spinal nerve.

Figure 1. Histological section of extraorganic vessels situated in surrounding connective tissue elements of

dorsal root ganglia in control (A) and acute endotoxemia (B). Explanation given in text. Semithin section. Stain:
methylene blue, azure 11 and basic fuchsine. Scale bar: A 50um, B 50 um. Abbreviations: A-arterial vessels,
CTE-connective tissue elements, DRG-dorsal root ganglion, VR-ventral root, NB- nerve bundles, by two arrow
shown destruction of covering layer of nerve bundles in 1B.

In the middle of figure shown extraorganic arterial
vessels (shown by A) that participated in
vascularisation of sensory ganglion and lymphatic
vessels which wall contains single layer of endothelial
cells (shown by red arrow). On the left upper corner on
histological slide seen neurons of the sensory ganglion
and between them visible branched intraorganic vessel
(free luminal spaces). Dorsal root ganglion izolated
from surrounding connective tissue elements by thick
capsule.

It's easily detected difference between arterial and
other (venous, lymphatic) vessels by thickness of their
wall. Thickness to vascular wall in arterial vessels is
given by smooth muscle cells. Luminal diameter of
extraorganic arterial vessels that demonstrated on slide
1A is more than 50pm. At the right down corner visible
large sized myelinated nerve fibers (without any
destruction) composing the ventral spinal roots.

In figure 1B shown specimen from experimental
groups which obtained after 2 hours of intravenous
injection LPS from E. Coli. At acute experimental
endotoxemia, firstly attracted attention the structurally
(shape and size) changes in the extraorganic vessels of
the spinal ganglia. The altering accompanied by acute
deformation, which is observed with narrowing of their
lumen more than 2 times as a result of contraction
(spasm) of smooth muscle fibers participated in the
formation of the middle layers of the arterial vessels.

The thickness (due to contraction of smooth muscle
cells) and staining (more osmiophilic) of the arterial
vessels wall also was changed.

In addition, the bundles of nerve fibers deformated
and destructed (on the right corner shown by two red
arrow). The detection of edematous fluid (shown by red
star) around the arterial vessels, bundle of nerve fibers
and within connective tissue elements, as well as
surrounding dorsal and ventral spinal roots, also
indicates a violation of the permeability of vessels
walls.

All information given above in comparasion with
endotoxemia was gained at histological slide, but
detailed information were taken only under electron
microscopic study.

In the control group on figure 2A only observed a
protrusion on the luminal surfaces of the nucleus-
located parts of endothelial cells; and thin without any
fragmentation (interruption) internal elastic membrane
isolated endothelial cell from the smooth muscle cells
in tunica media. As well as detected the arrangement of
smooth muscle cells in three layer in tunica media, also
visible effector nerve terminal (ENT) in tunica
adventitia of arterial vessel. Endothelial —smooth
muscle cells connection unvisible, but between smooth
muscle cells which arranged minimum in three layer
that composing tunica media recognized junction.
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'Figure 2. Ultrastructural stljdy of vascular elements of the extraorganic arterial vessels wall in intact groups

animals (A) and deviation of it at experimental endotoxemia (B). Stain: uranil acetat and lead citrate. Scale bar
on both electronograms 2 um. Abbreviations: LEAV — lumen of extraorganic arterial vessels; IEM — internal
elastic membrane; E1, E2, E3 - endothelial cells; SMC - smooth muscle cells; 1, 2, 3 smooth muscle cells
arranged in 3 layer. The explanation is given in text.

On figure 2B (at endotoxemia model) at
ultrastructural level wasnt established type of
intercellular junction between endotelial cells, because
its acute deformated. As well as accumulation of
oedematous fluid in cytoplasm and between of
endothelial cells mechanically influenced and
destroyed structural peculiarities of it. On slide
demonstrated three in different shape and size
endothelial cells (E1, E2, E3) that lined in tunica intima
of arterial vessel. Destruction and breaking down of
cytoplasm of E2 cell sharply visible as well as shown
decreased volume of E3 cell (9).

During acute endotoxemia, as a result of the sharp
contraction of the muscle layer of the extra organic
arteries, the nucleus-located central part together with
perinuclear parts of the endothelial cells swell towards
the vascular cavity, causing a sharp narrowing of their
lumen and hypoxia, that reducing the volume of arterial
blood entering the vascular network. The destructive
changes occur in the endothelial cells located on the
inner layer of the arteries, as well as in inner elastic
membrane that separated tunica intima from tunica
media. Also the protrusions on the abluminal surfaces
of the endothelial and smooth muscle cells facing each
other divided the inner elastic membrane into separate
fragments in longitudinal size 1,2 - 4,5 pm. A violation
(fragmentation) of internal elastic memrane between
tunica intima and tunica media demonstrated in figure
2B.

Conclusion. In acute experimental endotoxemia
morphological alteration on structure of endothelial
cells of extraorganic arterial vessels of the sensory
dorsal root ganglion result in increasing in the
permeability of the vessels, as a result of the formation
of the edema fluid caused by E. coli endotoxin. The
mechanical pressure of edematous fluid altered not
only connective tissue elements surrounding vessels,
nerve roots, also nerve elements (heuron, glial cells) in
ganglia, that event called destructive reactive changes.

Since the mentioned changes, mechanical and
destructive disorders occurring in other cellular and
non-cellular structures located within and around the
ganglia, as well as structural disintegration of the spinal
sensory ganglion capsule influence to alteration
function of it.

This work is implemented basing on financial
support of the Science Development Foundation un-
der the President of the Republic of Azerbaijan. Qrant
Me EIF-2011- 1(3)-82/44/3-M-6.
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CARIES COURSE IN CHILDREN. THE CURRENT STATE OF THE ISSUE
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Undoubtedly, the most common disease of the oral cavity in childhood is caries. This dental nosology is one

of the oldest and most common in the world.

The results of epidemiological studies show that a high prevalence of caries of temporary teeth is observed
in children under two years. In different regions of Ukraine, this figure remains consistently high. This indicates
the need to start preventive measures from an early age, taking into account the regional characteristics of the

formation of dental pathology.

Factors in the development of dental caries are individual. There are more than 100 causes of the risk of dental
caries in childhood. They can be of different intensity and nature, there are different options for their interaction.
Keywords: caries, prevalence, dental health, children, S. Mutans.

According to the WHO, the incidence of dental
caries in different countries and among different con-
tingents ranges from 80% to 98%. In the last two dec-
ades, there has been a trend of increasing incidence
among children, especially in economically developed
countries, and by 6-7 years, 80-90% of children have
caries of varying depth [21]. In Ukraine, these indica-
tors also remain quite high and tend to increase [2,4,6].

Clinical observations indicate the rapid progres-
sion of caries, which occurs in the early stages after the
eruption of temporary teeth. Thus, in children of the
first year of life caries of temporary teeth occurs in ap-
proximately 12-15% of cases, in children 3 years of age
increases to 60%, and reaching 6 years of age is found
in 85% of subjects [7].

In adolescents, the prevalence of caries of perma-
nent teeth is high, in 12-year-olds this figure averages
64.8%, and among 15-year-olds - 76% [4].

In our opinion, children of 5-7 years of age de-
serve special attention, as this period of a child's life is
a turning point due to the significant psychological,
physical and mental load on the child's body during
preparation and the first year of school. This period co-
incides with the eruption of the first permanent teeth -

molars, which in turn also has an impact on the growth
and development of the body as a whole and on the eco-
system of the oral cavity.

The frequency of dental caries is different in dif-
ferent regions of Ukraine. High levels of dental caries
are registered in the studied Lviv, lvano-Frankivsk,
Chernivtsi, Zakarpattia, Chernihiv, Khmelnytsky,
Luhansk regions [7]. Regions with an average level of
morbidity include Mykolayiv, Kherson, Odesa, Vinny-
tsia, Ternopil, Zhytomyr, Zaporizhia regions and the
Crimean Autonomous Republic [4, 7]. Low levels of
dental caries have been found in Poltava, Sumy, Kyiv,
Dnipropetrovsk, Kharkiv, Kirovohrad regions [2, 4, 7].
Particularly relevant medical and social research
among the population of regions with a pronounced mi-
cronutrient deficiency, which determines the endemic
nature of the area. The growth of epidemiological indi-
cators of caries in some regions depends on environ-
mental and geophysical factors, including contamina-
tion by radionuclides, heavy metals, pesticides and
other xenobiotics; urbanization of the region and the
state of reactivity and adaptive-compensatory capabili-
ties of the organism [1].


https://doi.org/10.24412/9215-0365-2022-83-2-22-24

The scientific heritage No 83 (2022)

23

It is well known that dental caries is a multifacto-
rial, diet-associated disease manifested by foci of
enamel demineralization. The etiology and pathogene-
sis of dental caries are well studied and known. Factors
in the development of dental caries are individual.
There are more than 100 causes of the risk of dental
caries in childhood. They can be of different intensity
and nature, there are different options for their interac-
tion. The prevalence of dental caries depends on the so-
cio-economic status of the family, environmental fac-
tors, fluoride exposure, dental prophylaxis, and is de-
termined by the composition and structure of enamel
and other tooth tissues, specific and nonspecific oral
protection factors, quantitative and qualitative indica-
tors of oral fluid. the presence of bad habits, the prop-
erties of plaque, and all this depends on the general con-
dition of the body [4-8].

In general, factors can be varied: both exogenous
and endogenous. External factors leading to the devel-
opment of caries should be considered: demographic,
such as age, gender, ethnicity and level of education;
anthropometric, consisting of height, body mass index,
waist coverage; environmental factors, including diet,
frequency of brushing, water quality and fluoride levels
in water [6]. Probably, the external factors should in-
clude the composition of the microbiota of the oral cav-
ity: biofilms of teeth and saliva. It is known that female
caries affects women more often than men [16]. Among
the environmental factors, the most significant are the
content of fluorides in water consumption and the level
of oral hygiene. In addition, important socio-economic
factors, such as the level of education in the family,
which determines the understanding of the role of oral
hygiene and the rational observance of personal hy-
giene rules for the preservation of teeth [5-8]. An im-
portant role is played by diet and taste preferences of
the individual, in particular the consumption of sweet
foods [9]. As an external factor should also be noted
environmental pollution, especially in industrial re-
gions and cities, which can affect the condition of tooth
enamel and, consequently, cause caries [10].

Internal factors include genetic factors, features of
tooth morphology, saliva composition, salivation rate
and others [16].

However, the key to the development of caries, re-
gardless of age, is the microflora of the oral cavity. The
human microbiome functions as part of non-specific
immunity, for example, competing for essential nutri-
ents and creating unfavorable conditions for exogenous
microorganisms that can be pathogenic to the host.
More than 700 bacterial taxa have been identified in the
oral cavity [13-15]. These are aerobic and anaerobic
microorganisms, various types of fungi, viruses, proto-
zoa, among them the most common are facultative an-
aerobes, in particular a-hemolytic streptococci. The
second largest group is lactic acid bacteria. Much of the
oral ecosystem is hon-pathogenic, the rest is condition-
ally pathogenic. Its composition can change under the
influence of various adverse factors that reduce the
body's defense mechanisms. As a result, there are quan-
titative and qualitative shifts in the population of micro-
organisms in the oral ecosystem. The relationship in the

ecological system "microorganisms - oral cavity - ex-
ternal factors" determine all subsequent stages of caries
[2]. That is why the oral microflora is divided into two
categories: cariogenic and non-cariogenic. The first in
caries is more common, the second - less often.

The best known cariogenic microorganisms are S.
mutans and lactobacilli colonies. In fact, before the dis-
covery of S. Mutans, lactobacilli were considered the
main etiological factor of dental caries due to the high
correlation between the amount of Lactobacillus in sa-
liva and the rate of caries [9-15]. However, the inter-
pretation of this correlation as a causal relationship was
erroneous. Van Houte and colleagues acknowledged
that the relatively low affinity of lactobacilli for the
tooth surface is due to the fact that mechanical retention
may play an important role in their colonization on the
tooth surface. Taken together, these observations sug-
gest that streptococci and other acidogenic bacteria in
the oral cavity create the necessary niche (precarious
lesion) capable of mechanically retaining lactobacilli.
A feature of the retention niche is the mechanical con-
tent of food, sources of carbohydrates. Thus, caries is a
stagnant acidic environment rich in carbohydrates,
where lactobacilli can thrive [9-15].

Thus, most epidemiological studies have shown
that the high level of Str. mutans and Lactobacillus in
the oral cavity are associated with a high prevalence of
dental caries [9-15]. It is well known that these micro-
organisms have a high degree of adhesion to tooth
enamel and have significant acid-producing function of
teeth [21,22].

Therefore, further epidemiological studies, the
search for improved diagnostic methods and new treat-
ment and prevention programs are needed.
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Abstract

Relevance:

Humanity has suffered from devastating cholera outbreaks from time to time throughout its history. All chol-
era pandemics spread around the world from the Ganges Valley, where the disease has been well known since
antiquity. Climatic and geographical features, such as constant heat, pollution of river waters and mass congestion
of people near rivers during ceremonies like Kumbha mela, contributed to the spread of the disease across the
Indian subcontinent.

There are many infections known from history that threatened civilization with even greater force, one of
them is cholera.

India is one of the tropical countries due to its high population, intestinal diseases are one of the problems
faced by the health sector. The state has developed effective measures together with health officials to prevent
outbreaks and control the most common intestinal infections. On the one hand, the dense population and on the
other hand, the climatic and geographical features of the countries of India present some difficulties in the preven-
tion and prevention of a number of infections.

In this country, the most common diseases are amoebiasis, colitis, salmonellosis, typhoid fever, parasitic
infections - ascariasis, giardiasis and cholera, despite the preventive actions of the government.

In 2010,2011 and 2019, there were high outbreaks of cholera in Tamil Nadu due to the fact that Tamil Nadu
is highly susceptible to cyclones and floods, as a result of which many stagnant reservoirs have become a breeding
ground for water-borne diseases such as cholera.

Cholera outbreaks have recently become less frequent due to measures taken by the Government of Tamil
Nadu. However, in 2010,2011, and 2019-year outbreaks require more thorough analysis and surveys to prevent
further spread of infection.

The population of the state is 721 47 030 people. Diarrheal diseases were common every year in India, where
in the state of Tamil Nadu, Villupuram district, there is no total. Of the 163841 reported in 2019, this was one of
the highest rates. In the period from 2010 to 2012 (for research purposes, the decade from 2010 to 2020 was taken
for cross-examination), the incidence of cholera was the highest, until 2018, a total of 194 cases were registered.
In 2019, there was a sudden outbreak of 293 cases in Tamilnadu due to severe floods in India.

Keywords: Cholera, Tamil Nadu, Nilgiris, India, Diarrhea, floods, Cyclones, Schemes.

Goal: The main purpose of this work is to analyze
the causes, methods adopted by the Government to
eradicate it, and further ideas on how other countries
can prevent the spread and effective treatment of chol-
era.

Ethics: Permission to conduct the study was is-
sued by Osh State Medical University, Kyrgyzstan.

Materials and methods:

Primary data were collected from surveys con-
ducted by the state government on common cases of
acute diarrheal diseases that were not gender-specific.

Secondary data from articles published on state
health websites, news channels about the extent of
damage caused and previously published articles by the
authors.

Geographical area, seasonal and cyclical trends
were analyzed using data for the period from 2010 to
2020.

Statistical analysis has been carried out, and chart
tables are used to display data trends during cyclical
changes.

Results and discussions

Tamilnadu is an area prone to tropical cyclones,
usually originating from the Indian and Pacific Oceans
due to a system of winds rotating counterclockwise in
the center of low pressure, most often from the Bay of
Bengal, as soon as it reaches land - heavy rains and
storms manifest, leading to the loss of homes and crops.
Karnataka and West Bengal were the most affected,
with the highest foci of acute cholera outbreaks. While
Gujarat, Punjab, Maharashtra and Assam are for mod-
erate outbreaks with Tamil Nadu in the less moderate
affected region.
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KARNATAKA AND WEST BENGAL WAS THE HIGHEST AFFECTED WITH THE HIGHEST HOTSPOTS FOR
ACUTE CHOLERA OUTBREAKS. WHILE GUJARAT, PUNJAB, MAHARASTRA AND ASSAM FOR
MODERATE OUTBREAKS WITH TAMILNADU IN THE LESS MODERATE AFFECTED REGION.
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2010-2015 CUMULATIVE DATA OF CASES AND DEATHS CAUSED BY CHOLERA IN INDIA

STATE NO. OF AREA POPULATION | NO OF MO, OF TOTAL
DISTRICTS DISTRICTS | YEARS NO OF
WITH AFFECTED | CASES
CHOLERA
AMDANAN 3 B252 37o544 0 0 0
AND NICOBAR
ANDRA 13 161250 | 49378776 2 2 45
PRADESH
ARUMNACHAL 1& SO0R0 13611 0 0 0
PRADESH
ASSAM 27 BAERD 31169672 12 5 2526
BIHAR L. T 103804637 2 1 d1
CHAMNDHIGARH 1 118 1054686 1 E B
CHHATISHGARH 1B 136936 | 25540196 b 4 237
DADARA AND 1 494 342653 1 2 15
HAVELI NAGAR
DARAN AND 2 109 242911 0 0 0
DIy
GIOA 2 627 1457723 1 1 a7
GUIARAT 26 166302 | 6DIEIG2E 12 B 1842
HARYANA 21 44108 25353081 B 5 1451
HIMA&CHAL 12 L BESESDT 1 1 235
PRADESH
JAMMU AND 23 222363 | 12548926 2 2 2467
EASHMIR
JHAREHAND 24 g2172 329662318 0 0 0
FEARMATAKA 30 19100 | 61130004 23 B 3284
KERALA 14 JEEOG 33365617 3 4 237
LAKSHADWEER 1 BE4 bd442% 0 0 0
MADHYA &0 305061 | T259T5ES 4 3 995
PRADESH
MAHARASHTRA 35 IOFEED | 112372972 14 B 1422
MANIPUR 9 24412 2721756 0 0 0
MEGHALAYA F) 23976 2964007 0 0 0
MIZOR AN g 22008 19091014 0 0 0
DELHI 9 1504 16753236 2 1 im0
MNAGALAND 11 18229 1980602 0 0 0
ODIsHA 30 159600 | 41947358 7 d 1160
PUDLICHERRY 4 L0 1244464 1 2 17
PUNJAB 20 50393 2704236 9 B 2122
RAJASTHAN i3 312558 | GEG21012 7 4 1607
SIKKIN 4 ra49 607EEE 0 0 0
TAMILNADL 32 130238 | 7213E958 16 5 b7
TELUMNGAMNA 10 115159 | 352B6757 2 2 358
TRIPURA 4 11217 3671032 0 0 0
LITTAR 71 242645 | 199GELATT 0 0 0
PRADESH
UTTARAKHAND 13 53ETT 10116752 1 1 27
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TAMILNADU CONTRIBUTED 5.96% CASES
IN THE OVERALL CHOLERA CASES IN INDIA
DURING THE YEARS OF 2009 TO 2017.
TAMILNADU HAS ONE OF THE LARGEST
POPULATIONS IN INDIA - 6™ RANKING (IN ALL

OF INDIA), HAVING SUCH A LARGE
POPULATION HOW DID THE STATE
GOVERNMENT MANAGE TO CONTROL WITH
VERY SMALL OUTBREAKS AND LACK OF
SIGNIFICANT DEATHS.

Cholera cases in Tamilnadu 2010-2019

YEARS CASES DEATHS
2010 932 1
2011 580 0
2012 516 0
2013 146 0
2014 18 0
2015 26 0
2016 4 0
2017 0 0
2018 0 0
2019 293 0

Serotypes: authorities were stationed from Vijayawada to Nellore.

There are more than 200 serotypes for cholera, O1
and 0139 Strains are the Most Common Cause of Epi-
demics and Outbreaks. In 2010, Theni District Had an

But despite the notice, the coastal areas of Karnataka
and Tamilnadu were affected due to heavy rains caused
by Cyclone Jal. According to the results of statistical

Outbreak due to the biotype of O1- El Tor, Ogawa processing, it was known that about 3 thousand hec-

Serotype. 2011 and 2019 outbreaks Reported are of The
El Tor biotype. Before 2000’s India Experienced From
the Classical Biotype From O1.

The No. Of Deaths due to Cholera during the Dec-
ade of 2010 to 2019 has been close to zero due to The
Medical System of The State of Tamil Nadu. Develop-
ment has been Shown In the Medical System By Adopt-
ing Guidelines From World Health Organization
(WHO) and Introduction of New Schemes and Aware-
ness Programs.

Symptoms Of Cholera:

An Infected Person Might Have Mild to No Symp-
toms but sometimes Severe Symptoms Such as Vomit-
ing, “Rice Water” Diarrthea Which Leads to Dehydra-
tion and Finally-Hypovolemic Shock. As a Result, Re-
hydration Therapy is Priority to Save the Person.

In 2010, the National Disaster Management Au-
thority of India warned the states of Tamil Nadu, An-
dhra Pradesh and Puducherry about Cyclone Jal. The

tares of crops were damaged, and people were left with-
out means of livelihood, 36 people died due to the cy-
clone in the Costal and Rayalasima regions of the state
of Andhra Pradesh. This led to stagnation of water in
reservoirs, which became a breeding ground for chol-
era. AndraPradesh suffered the most, where the central
Government offered the families of the victims social
and humanitarian assistance.

In 2011, an outbreak in the shadow area was
caused by untreated municipal water supply, samples
were taken from suspected cholera. In the autumn of
this year, the entire Tamilnadu region was further af-
fected by Cyclone “Thane”. According to the results of
the surveys, about 33 people died, 21 deaths were reg-
istered in Kaddalore district, while 6 deaths occurred in
Villupuram-2, Tiruvallur-2 and Chennai-1.

This outbreak not only caused damage to health,
but also damaged rice crops with an area of about 25
thousand acres in the Kaveri Delta area.

Temporary aid camps were set up due to the fact
that the roofs were blown off by a strong storm wind,
people were forbidden to visit the marina beach, as sea

waters penetrated deep into the island about 500 meters
from the coastline.

In 2019, heavy rainfall was recorded in the region
of southern India. Especially in the state of Tamilnadu,
while in neighboring regions such as Pondicherry, Kar-
nataka-Bangalore, moderate rainfall has fallen.
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It was dubbed the "great floods in India" of 2019
due to the fact that many states faced floods. A series
of floods that affected more than 13 states in early July
and August due to excessive rains.

The death toll across India was about 1,600.

* Flooding was reported in some areas of Na-
gapatinam, Tuticorin and Cuddalore. heavy rain also
caused flooding in cities in Chennai districts.

* there were warning levels at Bhavanisagar dam
(destruction), Kallar River in Odendurai (Coimbatore)
- 331 meters.

* In Tamil Nadu, Nilgiris district was the most af-
fected region. where 1,700 people were evacuated from
dangerous areas.

Standing reservoirs are treated with chlorine
(chlorine concentration * contact time = disinfection

GARBAGE DUMP IN

level), pipeline supply - 0.5 mg/l, risers and wells - 1.0
mg/l, tanker highways - 2.0 mg/I.

the municipality sending the water supply pro-
cesses it for public use and regularly disposes of waste
to avoid contamination, reproduction and leakage of
toxic materials.

Conclusions:

The climate cannot be controlled, but how we act
in this regard matters, we can be prepared for this based
on areas at high risk, with the necessary amenities for
people to overcome the consequences of natural disas-
ters.

Despite the fact that the government had so many
achievements, there was a lack of efficiency between
the various levels of hierarchy in the government.

4 2

VELLALORE
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Despite the fact that the government is spreading
awareness about health and hygiene, all municipal
waste is handled with inadequate care, for example, this
is a garbage dump in the Vellalore area, in the Coimba-
tore area for 4 years; during travel, the air is filled with
a stench when you pass through this area - Vellalore.
Young children play in the garbage fields, finding new
things that they can sell and earn money of about 10-20
rupees a day. Skinny bodies with malnutrition-that was
their livelihood. "one person's trash is another's treas-
ure." when asked, employees don't take responsibility
and point in a different direction. 10 rupees. It was
enough to fill our stomach in Amma's unawagam.

Due to cyclones and precipitation, water accumu-
lates in pits, on vacant lots and sites. especially in areas
that tend to accumulate water due to their low terrain.
The situation has become favorable for the reproduc-
tion of vectors. to avoid this, we have to fill up stagnant
reservoirs with soil.

To prevent the bacteria from spreading, all feces
(human waste) from sick persons should be thrown
away carefully to ensure it does not contaminate any-
thing nearby.

Based on the topography of the region and precip-
itation, urban, suburban, rural areas; statistical data can
be analyzed to determine the most likely regions that
can lead to the formation of stagnant reservoirs and re-
gions for the reproduction of vector-borne diseases or
organisms that cause water-borne diseases.

The settlement and increase of the green cover in
the regions will lead to better water seepage to the
ground level, prevention of soil erosion and conserva-
tion of biodiversity.

ORS packages can be offered as a region-specific
scheme for the treatment of acute diarrheal diseases, es-
pecially in families with newborns under 5 years of age.

To some extent, it was cholera that caused the ap-
pearance of plumbing and sewerage, because clean wa-
ter turned out to be the most effective remedy against
the disease.

Ironically, the cure for cholera is elementary. to
prevent the body from dying from dehydration, you
should simply replenish the lost fluid. clean water with

a pinch of salt would reduce mortality from 50 to just
over one percent.
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AHHOTALUA

HapymeHI/IH JAbIXaHUA 4aCTO BCTPEHAIOTCA TPU 0oJie3HN HapKI/IHCOHa 1 NPEACTABJICHBI IIMPOKUM CHIEKTPOM
paCCTpOﬁCTB, TaKMX KakK: cI1a0ocCThb MbIIII TYJIOBHIIIA C OTPAaHUYCHUEM DKCKYPCUU pr,[[HOﬁ KJIETKHU, U pa3BUTUEM
BTOpH‘lHOfI THIIOKCHUH, a TaK K€ paCCTpOfICTB HEHTPAJIBbHOI'0 I'eHe3a ¢ BOSBHUKHOBECHUEM HOYHBIX allHO3 U AP.

Tlonstue pecnrpaToOpHbIX paCCTpOﬁCTB BKJIIOYAET B CE0S1 KOMIUIEKCHOE HapyHICHUC BHCIIHET'O JAbIXaHU, KO-
TOpPOE COIMPOBOXKAAECTCS THIIOKCUEH, OCTPON WM XPOHUYECKOW [IbIXaTEeIbHOW HEIOCTATOUYHOCTHIO PA3IUUYHON
OTHUOJIOTUHU.

PecniupatopHble OCIOXKHEHMSI OCTArOTCSl OAHOM M3 BeAylleld NPUYMHONM CMEPTHOCTH y nanueHtoB ¢ BIIL
OCBeIOMIICHHOCTD O MPOSIBJICHUSAX JISTOYHBIX PAcCTPOHCTB mpu O6osre3Hu [lapkruHCOHA MOKET MO3BOJIHUTE Bpady
JAUArHoCTUpPOBATh UX HAa PAHHHUX dTallax W NOTCHUIHUAJTIbHO CHU3WUTH BJIIMAHHUC ITATOJIOTHUHU }leaTeJ’IBHOf/'I CHCTEMBbI
Ha 0611166 COCTOSAHHE 3J0POBb U Ka4Y€CTBO KM3HU Y 3TUX HNAIITUCHTOB.

B nactosmee BpeMs B cBs3u ¢ nanaemueit COVID-19 nannas knuHHYecKas rpymna pecnupaTopHbIX Hapy-
11(S5070%4 (PYHKHI/II\;I BHCIIHEI'O AbIXaHUSA UMECT 0c000€e BaKHOE 3HAYCHUC, MTOCKOJIbKY UX MPOTrPECCUPOBAHUC MOKET
OKa3aTb CYHCCTBECHHO BJIMAHNUE HA TCUCHUEC U ITPOTHO3 AJIA KU3HU IMAIITUCHTOB C BII.

Abstract

Respiratory disorders are often found in Parkinson's disease and are represented by a wide range of disorders,
such as: weakness of the trunk muscles with limited chest excursion, and the development of secondary hypoxia,
as well as disorders of central genesis with the occurrence of nocturnal apnea, etc.

The concept of respiratory disorders includes a complex violation of external respiration, which is accompa-
nied by hypoxia, acute or chronic respiratory failure of various etiologies.
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Respiratory complications remain one of the leading causes of mortality in patients with PD. Awareness of
the manifestation of pulmonary disorders of Parkinson's disease can allow a doctor to diagnose them at an early
stage and potentially reduce the impact of respiratory pathology on the overall health and quality of life in patients.

Currently, due to the COVID-19 pandemic, this clinical group of respiratory respiratory disorders is of par-
ticular importance, since their progression can significantly affect the course and prognosis for the life of patients

with PD.

KuroueBnlie ciioBa: pecniuparopHsie HapymeHus, COVID-19, bonesns [TapkuHcoHa, IpOTUBOIAPKUHCOHU-

YECKUC Mpenaparsbl.

Keywords: respiratory disorders, COVID-19, Parkinson's disease, antiparkinsonian drugs.

Pe3yabTartel ucciaenosanus. bonesns Ilapkun-
COHa SIBISIETCS BTOPBIM II0 PAaCHPOCTPAHEHHOCTH
HEeWpo/iereHepaTHBHBIM 3a00JI€BaHUEM B MHPE IIOCIE
Oosieznu Anpureiimepa. Ilo nanaeiv BO3, B Mmupe 60-
ne3nblo [TapkuHCOHa cTpaaatoT 6ojee 6 MIIH YeJIOBEK,
MpHUYEeM MPOTHO3UPYETCs POCT UX KojuuecTBa k 2030
I. ¥ JocTHxKeHHe 8,7—9,3 MIIH YelOBEK.

Bonesns Ilapkuncona (BII) — xponudeckoe mpo-
rpeccupyloliee AereHepaTuBHOe 3a00JIeBaHUE TOJIOB-
HOTO MO3Tra, IPEUMYIIIECTBEHHO CBSA3aHHOE C THOEIBIO
HEWPOHOB YEpHOH CyOCTAaHIMH M APYTHX CTPYKTYp
MO3Ta | MPOSIBISIONIEECS] COUETAHUEM THIIOKUHE3UH U
PUTHIHOCTH, TPEMOpPA MOKOSI, HOCTYPAJIbHOI HEYCTOM-
YMBOCTBIO, & TAKXKE NCUXUUCCKUMHU U BETCTaTHBHBIMHU
paccTpoiicTBamH.

Hanuuwe apixartenbHOW MUCPYHKIUH MpH 00-
ne3nu IlapkuHCOHA MOXKET OBITH OOYCIIOBJIEHO Hapy-
IICHUEM PEryJISIUY B 0a3aJIbHBIX TAHTIIUSX U B JPYTHX
CTPYKTYypax CTBOJIa MO3Ta, KOTOpBIE KOHTPOJIUPYIOT
JIbIXaTeIbHBIA HEHTP W MBIIIIBI TepU(EPUIECKHX JIbI-
xaTesbHbIX nyTe. [11,13]

Habmromaemsre y marmenToB ¢ BIT Henmpom3Boib-
HBIX JBWXEHUH TYJIOBHINA W KOHEYHOCTEH, IIOIKHBI
HACTOPOXKUTH Bpada O BO3MOXKHOHM IMCKUHE3NH IHa-
(hparMel Ipy HATMYMH BO3HUKIIUX JKaJI00 Ha OJIBIIIKY.
[12]

JlBurarenbpHble HapyueHus npu bII He orpaHnyn-
BAIOTCSl MBIIIIAMH KOHEYHOCTEH, a Takke 3aTparu-
BAIOT MOIIEPEYHO-TI0JIOCATHIE MBIIIIIBI, YIaCTBYIOIIHE B
aKTe JBIXaHUS: MBIIIIBI BEPXHUX JIBIXaTeIbHBIX ITyTeH,
Me)XpeOepHbIe MBIIIIBI TPYAHON KIETKH, MOSBISIOTCS
TaK{e HapyIIeHHs KaKk Hepery IsipHbIe ABHKEHUS TOJI0-
COBOM IIEJIM M HAJrOPTAHHBIX CTPYKTYp, YTO B Jab-
HEWIIeM SIBJISIETCSl IPUYMHON Pa3BUTHS pECTIMpPATOP-
HOHM anpaxkcuu(HecIocOOHOCTh MPOU3BOJILHO MEHSTh
PHUTM U TIIyOMHY JIBIXaHHS) C SIBJICHHSAMH aITHOD BO CHE.

JlexapcTtBa, wucnonb3dyemble aisi jeudeHus bBII,
TaKXKe MPHUBOAAT K Pa3IMUYHBIM JIETOYHBIM OCIIOXHE-
HusM. Cpenn mo609HBIX 3¢ (EeKTOB aHTUITAPKUHCOHU-
YECKHX MpenapaToB MOSBIsAETCS (GHOPO3 IUIEBPH U
JIETKWX, BBI3BAHHBIN arOHUCTaMH J0(aMHHA 1 BBI3BAH-
HBIE JIEBOAONON nuadparManbHble TUCKHHE3UH, KOTO-
pBIE MOTYT MPOSIBISATHCS B BUAE BRIPAXXCHHOM OJIBIIIKH.
[35]

VY nanuenToB ¢ 6ose3Hbt0 [TapkuHCOHa PopMUpy-
ercs crienuueckas corOeHHas yCTaHOBKa TYJIOBHILA
U KOHEYHOCTeH '"mo3a mpocuTens', 4yTo TakKe Hera-
THUBHO BIIMSIET HA JbIXaTeJbHbIE (QYHKIMH, 3HA4YM-
TENBHO OrpaHUYMBasl 3KCKYPCHIO TPyAOHl KIEeTKH U
ap.[21]

Hapymenust npixanus npu BIT o0ycioBieHsI mo-
Tepeil 3MAaCTUYHOCTH TOPAKAaJIbHBIX MBI , KOTOpast
MOXET NPUBECTH K AIUTEIBHON PUTUAHOCTH TPy IHOMN

KJIETKH U K CKOJIMO3Y, CYIIECTBEHHO YMEHBIIAECT 00b-
€MBI JBIXaHUS JIETKHX W CIOCOOCTBYET OTpaHIMYCHHIO
BEHTIIAIIH.

PecriupaTopHble HapymeHUs MOTYT OBITh Tpel-
CTaBJIEHbl KaK KOMODPOHMJIHOM MaToJIOIMeH JErkux y
JIUI] CPEHET0 U MOKUIIOTO BO3pacTa, K MOMEHTY Je-
010Ta KIMHUYECKHUX MNpOosiBIeHUH Oosie3Hu [lapkuH-
COHa, TaK ¥ C(OPMHUPOBATHCS NEPBUYHO.

JleyeHue ApIXaTenbHBIX PACCTPOUCTB Yy NALUCH-
ToB ¢ BII 3aBucHT 0T 3()()eKTHUBHOCTH TEpaTTU OCHOB-
HOro 3aboieBaHusA: Tak mpemapatbl L-/loda ymeHs-
[Iaf0T TOSIBIICHHUE NBIXaTEeIBHBIX MATOJIIOTHH MpH map-
KHHCOHH3ME, YBENWYMBas (YHKIUU HIXaTEIbHBIX
MBI, a TaKXKe YIydimas IBUTaTeIbHbIC (YHKIUU
madparmer. [34]

Oco06oii popMoli pecnupaTOPHBIX HAapyILICHUH y
nanuedToB ¢ BII sBisteTcst HOuHOE amHO3. AITHOD BO
BpeMsi CHa MOT'YT OBITh KJIaCCU(HUIUPOBAHBI KaK LEH-
TpaJIbHOH (eclii MOTOK BO3/yXa Majaer u3-3a cOos B
AKTHBAIlMM JIBIXaTEJIbHBIX MBIIIL), OOCTPYKTHUBHBIH
(ecnu HETIPOXOAUMOCTE BEPXHUX JBIXATEIBEHBIX MyTEH,
OCTaHaBIMBACT IIOTOK BO3yXa, HECMOTPS JBIXaTeIh-
HOW MBIIIIEH ycuims) u cMennanneie. [21] Jlannas ma-
ToJIOTHS TIpH O0Jte3HU [lapkHHCOHA, BEPOSITHO, CBS3aHA
C IEHTPAITLHOW TUC(HYHKIUEH TBIXaTENBHBIX [EHTPOB
CTBOJIAa TOJIOBHOTO MO3Ta, a TAKXKE TOPAKCHUEM TIepH-
(epuuecKuX JbIXaTeIbHBIX MyTeH.

CrnenyromuM  BHJIOM  PECHHMPATOPHBIX  pac-
CTPOWCTB IPHU MAPKUHCOHU3ME SBIISETCS aCIUPAI[HOH-
Hasl THEBMOHUSI, KOTOpasi IPEICTaBIIAET COOON cephes-
HOE OCJIO)KHEHHE, C BOSHUKHOBEHHUEM IPOTPECCUPYIO-
nieil ApIXaTeIbHOM HENOCTATOYHOCTU y MainueHTa. B
OCHOBE Pa3BUTHS acCIHUPANMOHHOW ITHEBMOHUH JICKUT
HapyIIeHHe mpoIiecca TI0TaHus, C PACCTPOHCTBOM KO-
OpAMHAIMY MEXKAY IIOTOYHOM U IbIXaTeIbHON MYCKY-
natypamu. [8]

Bonee uem y 50% OecCHMITOMHBIX ITAIUCHTOB C
BIl Obuta oOHapyxeHa KamieBast JUCQYHKIHS, YTO
TaKKe MOYKET CIIOCOOCTBOBATH PA3BUTHIO THXOW acIH-
pammy ¥ MOBBIIIEHUIO PHUCKA ITHEBMOHHUH. [ 7]

CHmXeHne KalieBoro pediexca, TakxKe IPUCYT-
CTBYET M KOPPEIUPYET C TSDKECTHIO Aucharuy y maiu-
eHToB ¢ BII u, cyniecTBeHHO MOBBINIAET PUCK acIupa-
mun.[33] Kak u3BecTHO, OeCCHMITOMHAS acIUpaIus
OTMeYaeTcsl y MOJIOBHHBI TALMEHTOB ¢ Oosie3Hbro [1ap-
KWHCOHA, 1 MHOTHE ITallMeHTHI TOTHOA0T OT acTInpary-
OHHOW THEBMOHHH.

B HacTosimmee Bpems B CBSI3M C HaHJIEeMHEH
COVID-19 nannas xIMHAYECKas TPyIIa pecuparop-
HBIX HapyIeHnH (yHKIUH BHEIIHETO ABIXaHUS MMEeT
ocoboe BayKHOE 3HAUCHHE, MOCKOIBKY MX HMPOTPECCH-
pOBaHUE MOKET OKa3aTh CYIIECTBEHHO BIMSHUE HA Te-
YEHHWE W MPOTHO3 ISl )KM3HU nanueHTos ¢ bII.
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Hepsnas cucrema sBisieTCsl OJHOW M3 MUIIEHEH
PHK-coaepxamiero Bupyca SARS-CoV-2 — Bo30yau-
Telst HOBO# KopoHaBupycHOit nHpekmun (COVID-19).
[IpumenuTenbHO Kk Gone3Hu [lapkuHCOHA 3Ta B3auUMO-
CBS3b HOCUT MHOTOBEKTOPHBIH XapakTep, BKIIOUas:
KIMHUYECKOE YXYALICHHE BCJIEACTBUE COIMAIbHOMN
W30JISIIMK, OTpaHMYEeHUS] (PU3MYECKOH aKTUBHOCTH U
M3MEHEHHH NPUBBIYHOIO YKJIA/Ja JKU3HU MAIMEHTOB,
pa3BHUTHE CTPECCa M TPEBOTH; OTATOIICHNE MOTOPHBIX
¥ HEMOTOPHBIX CHMIITOMOB B Pe€3yJbTaTe NEPEHECCH-
ot mHpekn COVID-19, a B nanpHeimeM BO3MOX-
Hyo poiab SARS-CoV-2 B kauecTtBe (hakTropa pucka
nnu Tpurrepa passutist bonesnn [TapkuacoHa. [26]

K ¢dakropam pucka 3apaxenus nedorora COVID-
19 y mauuenTos ¢ BIl, siBnseTcs ux moxuioit Bo3pacr,
a TaKk)Ke HaJIMYKe JbIXaTelbHBIX PacCTPOMCTB, 3a0oe-
BaHUU CepACUHO-COCYTUCTON CUCTEMBI, rabeTa, 05Ku-
penust u neduuura BuramuHa D.

OcHoBHas npobiemMa y narueHTos ¢ BII u ¢ xopo-
HaBHPYCHOW MH(EKINH 3aKII0YaeTCsI B Pa3BUTHH TJI0-
TaTeNBPHON W pecrmupaTopHO auchyHKUmU. J(aHHBIC
HapyIIeHUs OOYyCIOBJICHBI BUTAaTEIbHBIMHU (THIIOKH-
HE3Ws, aKCHaIbHasi pUTHAHOCTD, CrOpOJICHHAs 1103a) U
BETETaTUBHBIMU PAacCTPONHCTBAMH, pa3BUTHEM 00-
CTPYKTHBHOH M PECTPUKTUBHON CUMIITOMATHKH, HAPY-
IICHUEM IJIOTATEIBHOTO U KAaIIEBOTO pe(IIeKCOB, YTO
B KOHEYHOM HTOT€ IIPUBOAUT K aCIUPALUOHHON ITHEB-
MOHHH. [6]

Ha ceromHsmiHMii MOMEHT HET OCTATOYHO yOe-
JUTETbHBIX TaHHBIX, CBUACTENbCTBYIOUUX O TOM, YTO
60se3Hp [lapKkHHCOHA N30JMPOBAHHO YXYAIIAET UCXO
COVID-19. OgHako y maueHTOB C Pa3BEpHYTOM KITH-
HUYECKOW KapTHUHOH 3a00JIeBaHUS, C PECTPUKITHEH JIeT-
KX ¥ aKCHaJbHOW aKMHE3WEH MOBBIIMIECH PHCK JIErod-
HOU nexomneHcaruu. Kpome Toro, 6omesns [lapkuH-
CoHa XapaKkTepu3yeTcs CKJIOHHOCTBIO K
JICKOMITEHCALIUH TIPH OCTPOM CTpecce U, KOHEUHO, IpU
JIMXOpaJiKe, KOTOpas SIBJISETCS KIIFOYEBBIM CHMITOMOM
uHpekronHoro 3abonesanus. Ha ¢poHe BbicOKO# TeM-
nepaTypsl y naiueHToB ¢ bII MoryT pa3BuThCs BTOpUY-
HBIE OCJIO)KHEHHsI TaKue KaK: TeHepaln30BaHHAs aKu-
HE3Us] WM KuHeTH4eckuil kpu3. CrenoBaTenbHO, MO-
KET TOTpeOOBaThbCS CPOYHAs  KOPPEKLHS OTHX
HapyIIEHUH ¢ MOBBIIIEHHEM 103 J0(haMUHEePTrHIeCcKHUX
NpenapaToB B PEaHHMMAIIMOHHOM OT/EJICHHH CTalno-
Hapa. [2,3,16]

B nacrosiiee Bpems BoisiBiieHo BiausiHue COVID-
19 na Teuenue u cumnromsl BII, y 55% mnanuenros
MPOMCXOIUT CYIIECTBEHHOE HApacTaHWE MOTOPHBIX
MIPOSIBIICHUH TapKUHCOHU3Ma, y 18% pa3BuBaroTcs HO-
BBbIE MOTOPHBIE CHMIITOMBI M HAPACTAIOT ABUTaTEIIHHBIE
(hITyKTyaIuu, 9TO MOKET IMPHUBECTH K HEOOXOIUMOCTH
KOPPEKIMH TEparuy ¢ yBEIWISHHUEM 103 JTo(aMuHep-
THYECKHUX MpernaparoB. Takke BO3MOXXHO Pa3BUTHE HO-
BBIX HEMOTOPHBIX CHMITOMOB: HapylIeHHE HacTpoe-
HUA (71%), KOTHUTUBHBIX GyHKIMH (49%), cHa (62%)
Y BETETaTUBHBIX cUMITOMOB (38%).

Takum 00pazoM, y MHOTHX HalEHTOB ¢ 0oJe3-
Hbi0 [lapkuHCOHAa HaOMIONAIOTCS TUNHMYHBIE CHMII-
tomel COVID-19, HO B TO e BpeMsl BCTPEUAIOTCS H
Cilydyad, KOT/la y TAI[IEeHTOB Ha pa3BEpHYTOH cTaanu

3a00JIeBaHNs, PA3BUBAIOTCS OCIIOKHEHUSI, M3-3a KOTO-
PBIX MEINKaMEHTO3Has Tepanus HE OKa3bIBAaeT Jieueo-
HOT'O ICUCTBHUSA.

BaxkHoli 3agaueii siBnsieTcst oOecrieueHue sl BCex
MAIIEHTOB BO3MOXKHOCTH KOMMYHUKAIUH C MEIULMH-
CKUM NIEPCOHAJIOM, UTO MOXET OBITh JOCTUTHYTO C I10-
MOIIBIO TEJIEMEIUIMHCKUX TEXHOJIOTHH, KOTOphIE aK-
TUBHO Pa3BHBAIOTCA B yCIOBUSAX NMAHAEMUHU U NpHUHE-
CYT MOJIb3Y MAlUEHTaM U B JAITbHEHIIEM.

3akiroueHne. Hapymenwe npIxaHus ocTaercs
OITHON M3 HamboJee YacTOW MPUIMHOW CMEPTH ITaIu-
eHTOB ¢ 0oie3HbI0 [lapkuHCOHA, HECMOTpS Ha paspa-
00TKYy 3P PEKTHBHBIX TEPANEBTHUECKUX PEKMMOB, a B
ycnoBusax COVID-19, nanHble HapyIIeHUs CTAHOBSATCS
aKTyanbHee ¢ KaxJaplM AHEM. IIpuumHa OTCYTCTBUS
OouplIero  TepameBTHUECKOro 3ddekra MHOrodax-
TopHa. [lepBuuHbIi naronorunyeckuit aedext npu 60-
ne3nu [lapkuHcoHa, paspyuieHue YepHoil cyOcTaHIMN
U notepsi 10(paMUHEPrUUeCKUX HEHPOHOB B COYETAHUN
¢ mo0oYHEIMU 3((EKTaMH JIEKapCTB, MCHONB3YyEMBIX
JUISL JIEYEHUS] 9TOTO COCTOSHUS, BIHSAIOT HA JIETOYHYIO
CHCTEMY Ha HECKOJBKHX YPOBHAX. DTH Ne(eKTHI CIOo-
COOCTBYIOT HApYIICHHUIO (QYHKIIMN BEPXHUX JbIXaTEIIb-
HBIX ITyTeH, a TAKXKE MOAATIMBOCTH IPYJHON CTEHKH U
TIPUBOJIAT K ITpo0IeMaM C TII0TaHHEM U KalllleM, KOTO-
pBle TpeApacroyaraloT K pa3BUTHIO NMHEBMOHHUH, OC-
HOBHOM NMPUYHMHBI CMEPTHOCTHU Npu Gone3nu [lapkun-
coHa. B nmonosiHeHHe K ONTUMaIBHON MEIUKaMEHTO3-
HOM Tepanuu, KOTOpasi IOMOTaeT yIy4lIUTh (yHKINIO
BEPXHHUX JIBIXaTEJIbHBIX IyTeH, MOTYT NOMOYb MEpHI,
HaMpaBJICHHBIC HA YCUICHNE KAl U CHI)KEHUE PUCKA
acriupanuu. B nrore, manpHeimme JOCTIXEHUS B 00-
nmactu MeaukameHTo3HoW Tepamuu BII m COVID-19
JIOJDKHBI CHU3HUTH 3200J1€Ba€MOCTh U CMEPTHOCTD, CBS-
3aHHbBIE C PECIMPATOPHONW AMCHYHKIMEH, YTO MpHBe-
JeT K JIy4IIUM pe3yabTaTaM Julsd JI0AEH, CTpaJatomx
STHM TIPOTPECCUPYIOUINM HEHpPOAereHepaTUBHBIM CO-
CTOSTHHEM.
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AHHOTALUA

o nanapM DepepanbHON CIYKOBI UCTIONHEHU HAaKa3aHUH, )KEHIIWHBI COCTABIAIOT OKOJIO 5% BCETO TIO-
pemHoro Hacenenus Poccun. B Hactosiiee Bpemst B PO HacuuTbiBaeTcs 35 )K€HCKUX MUCTIPABUTENBHBIX KOJOHUH,
rae conepxarbes 40 ThICSY KeHIMKH. Tobko B 13 jKEHCKUX KOJIOHUAX (QPYHKIIMOHUPYIOT ToMa peO&HKa, B KOTO-
PBIX TIPOKUBAIOT 547 merteir. Bompockl X BOCIUTAaHUS U yCIOBHH MPeOBIBAHUS C MAaTEphIO ceiiuac OUeHb aKTy-
anbHbl. B 2017 rony ®CHUH pa3paboTan mpoeKT CTaHAapTOB COBMECTHOTO IPOKMBAHMS MaTepu U peOCHKa B
MECTax JIMIIEHHUs] CBOOO/IbI, COTIIACHO KOTOPOMY Ha yKa3aHHBIE TaM yciioBHs K 2021 rogy cMOTyT pacCUMTHIBATh
BCE OCY)KAEHHbIC MaTepu. [IpOeKT O0IIUX CTAaHIAPTOB MPEIyCMATPUBACT COBMECTHOE MPEObIBAHNE MATEPU U pe-
6eHka ¢ mepBOro AHA noctymieHusd B konoHuoo u3 CN30 unn u3 poagoma. CoBMECTHOE MPOXKHUBAHKUE — 3TO TO
JKe, UTO U XKU3Hb ¢ peOeHKOM jJoMa. MaTh «00s13aHa 00ecrieynBaTh MOJHOIICHHBIN YX0/1 32 CBOMM pEeOEHKOMY, a
aJIMUHUCTPALUS YUPEKACHUS «HECET OTBETCTBEHHOCTh B OTHOIIIEHUN peOEHKA B yacTu obecredeHus Menoociy-
JKUBaHUA U IIUTAaHUA. I[OKYMBHT 3aKPCIIACT 3a MATCPbIO IIPCUMYIICCTBECHHOC MTPABO MMPUHATUA pCH.IeHI/Iﬁ B OT-
HOIICHUU pe6éHKa. Kaxk ckazano B CTaHAapTe, NpeHATCTBUEM AJII COBMECTHOI'O NPOKUBAHUA MOXKCT CIIYKHUTH
TOJIBKO «YI'p0O3a )KU3HU U 310POBbLIO p€6éHKa CO CTOPOHBI MaTCpH».

OCY)KIIGHHLIG JKCHIIWHBI U3 YUCJia MaTepeﬁ HE JIMIIICHBI POAUTCIILCKUX MTPAaB B OTHOIICHUHN CBOUX I[CTCf/i, qTO
KapAWHAJIBbHO OTIIMYACT PACCMATPHUBACMBIC YUPCIKJICHHSA OT IOMOB p€6CHKa I‘OCYI[apCTBCHHOﬁ u MYHI/IHPIHaHLHOﬁ
CHUCTEM 31paBOOXPAHCHUA. B CHUIIy 3TOr0 3aJa4aMu MEAUIIUHCKOT'O IEPCOHAJIa B HUX SABJISICTCA HE TOJIBKO COXpa-
HCHHUEC 310POBbs )IeTef/'I, HO U MOJJACPIKAHUC IICUXOJIOTHYECKON CBSI3U MCXIY peGeHKOM 1 MaT€pbrO, BOCIIUTAHNUE
Y OCYXX/IEHHBIX JKCHIIMH YyBCTBa MAaTEPHHCTBA, a TaK)Ke 0OecredeHre paHHero MOCTIeHUTEHIIMAPHOTO COTIPO-
BOXKJICHUSI )KCHIIUHBI U peOeHKa.

Abstract

According to the Federal Penitentiary Service, women make up about 5% of the total prison population of
Russia. Currently, there are 35 women's correctional colonies in the Russian Federation, where 40 thousand women
are kept. Only 13 women's colonies have functioning children's homes, in which 547 children live. The issues of
their upbringing and the conditions of their stay with their mother are very relevant now. In 2017, the Federal
Penitentiary Service developed a draft standard of cohabitation of a mother and child in places of deprivation of
liberty, according to which all convicted mothers will be able to count on the conditions specified there by 2021.
The draft of common standards provides for the joint stay of a mother and a child from the first day of admission
to the colony from the pre-trial detention center or from the maternity hospital. Living together is the same as
living with a child at home. The mother "is obliged to provide full-fledged care for her child", and the administra-
tion of the institution "is responsible for the child in terms of providing medical care and nutrition". The document
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assigns the mother the preferential right to make decisions regarding the child. As stated in the standard, only "a
threat to the life and health of the child from the mother can serve as an obstacle to cohabitation.

Convicted women from among mothers are not deprived of parental rights in relation to their children, which
radically distinguishes the institutions under consideration from children's homes of the state and municipal health
systems. Because of this, the tasks of the medical staff in them are not only to preserve the health of children, but
also to maintain a psychological connection between the child and the mother, to educate the convicted women

with a sense of motherhood, as well as to provide early post-marital support for a woman and a child.
KiroueBble cioBa: ACTU, ICHUTCHIUAPHOC YUYPECIKICHUC, pea61/1m/ITauI/m.
Keywords: children, penitentiary institution, rehabilitation.

Hens u 3agauyn. ONEHATH COCTOSHUE 3IOPOBbHS
JeTel, BOCITUTHIBAIOIINXCSA B IIEHUTCHIIMAPHOM yUpe-
s)kaenun KpacHonapckoro kpas

MaTepuajibl H METOABI NCCIETOBAHUS

OObekramu uccienoBanus craiau 70 gerei, pox-
NEHHBIX 0T Matepei (70), OTOBIBAIOIIUX HAKa3aHUS B
HWK-3 B mocenke JIByoparckom YcTb-JIaOHHCKOTO paii-
oHa Kpacnonapckoro kpas. Bospact mereit ot 0 1o 3
net. JleTu mpo>KuBalId COBMECTHO ¢ MaTepsAMHU. Manb-
4yrKoB Ob1I0 42 uernoBeka (60%), neBouek — 28 (40%).
W3 Hux 64 pebenka (78,6%) poaunucs B poanome LIPB
VYcrp-Jlabunckoro pationa, a 6 mereit (21,4%) — B
CHU30. [etnu ObUTH OCMOTPEHBI NMEIUATPOM, a TAKKE
BpadaMu-crenuanucTaMu. [IpoBefeHsl KIMHUYECKUE
uccnenoBaamss: OAK, OAM, 6moxumusi KpOBH, aHTPO-
nometpusi, Y3U, peHTTeHOJOTHYECKHE UCCIEI0BaHNS.

Tarxoke HaMu OBUTO TIPOBENCHO aHKETHPOBAHWE Mate-
peli. AHkeTa coneprkana IepeueHb BOIPOCOB, Kacaro-
IIAXCS UX aKyIIePCKOT0 aHaMHe3a, IMIHOM KU3HH, CO-
LMAJbHOTO aHaMHe3a, a TaKk)Ke MOTHUB POXACHUS De-
OCHKa B YCJIOBHUSX JIMIICHUS CBOOO/IBI.

Pe3yabTaTsl U 00Cy:KI€HNE

[IpoBeneHHasi KOMIUJIEKCHAsI OIIEHKA COCTOSHUS
3I0POBbsI JICTEH, BOCIUTHIBAIOIINXCS B JOME peOCHKa
MIEHUTEHIIMAPHON CUCTEMBI, MTO3BOJISIET PACIPEICIIUTh
UX T0 TPYIIaM 3I0pOBbs. J[aHHBIE TpEACTaBICHHI B
Tabme 1.

3a mocjeqHIe TPY To1a KOIMYECTBO ACTeH, OTHO-
csamuxes K | rpynme 310poBbsi, CHU3HUIIOCH, BMECTE C
TE€M YBEJIUYMUIIOCHh KOJIMYECTBO AeTel, BXoAsamux B 111
u [V Tpymmsl, 94TO SBISAETCS TPEBOKHBIM (DaKTOM.

Tabmumna 1.
Pacopenenenue neteil o rpynmnam 340pOoBbst
| rpynima 3/10pOBBIE IETH 21%
Il rpynma Jlern, yacto Ooneromue, MMeroiue GyHKIMOHAIbHbBIC OTKIOHEHHUS 45%
Il rpynmna JleTH ¢ XpOHUUECKHMH 3a00JIeBaHUSMH B CTa/IMU KOMIIEHCAIIH 28%
IV rpynma Jleru ¢ orpannueHreM (QyHKIMOHAJIbHBIX BO3MOKHOCTEH 5%
V rpynna JeTn-uHBanuabl 1%

AHanmu3 aHTPOTIOMETPHUYECKUX IOKazaTenei, Ko-
TOpBIE PETHCTPUPOBAINCEH NMPHU POKACHUH JEeTel U Ha
MOMEHT TEKYILETr0 HCCJIETOBAHU, MOKa3al CIeIylo-
mue pe3ysbTaThl. POCT Mpu pOKAEHHH BapbUPOBAJICS
oT 48 110 61 cm, B cpeaneM — 53 cm. Ilo Becy npu pox-
JIEHUW JIeTU pa3ienwinch Ha 3 rpymnnsl. B nepsoit
rpyImnmne HaXxoAWJIUCh AeTd ¢ BecoM A0 2500 rp. u co-
cTaBisia 9%, BO BTOpOM rpynme 1etu Becom 10 3500
rp. (60%), u B Tpetbeli rpynne — 6onee 3500 rp. (31
%). Ha MOMeHT ocMOTpa CpeHHi pOCT JIeTeil cocTaB-
nsi1 75,6 cm, a Bec 13 000 Tp.

IIpu olieHke COCTOSIHMS 3I0POBBS JI€TEH Ha MO-
MEHT pokIeHus umb 15 genosexk (21,4%) 310poBEL, y
OCTaJbHBIX UMeJIa MECTO Pa3HOTO PO/ia TTATOJOTHS.

[TepBoe MecTO 3aHUMAIOT AETH C 3a00J€BaHUSIMHU
HepBHOU cucteMsl 29 (41,4%), Taxoke BBICOKHI Hpo-
LEHT JeTell ¢ BHyTpuyTpoOHOH mHbekuueit — 14 gerno-
Bek (20%), Ha TpeTheM MecTe JIeTH C 3a00JCBaHUAMHU
OTIOPHO-IBHUTATEIBHOTO anmapara — 7 aereit (10%), 3a-
0oJIeBaHUS CIIyXOBOTO aHATU3aTOpa BCTPEUYAUCH Y 3
yenoBek (4,4%), BpOXKJICHHBIC OPOKU YEIFOCTHO-TIH-
[IeBOM 00JIacTH (BOTYBS MACTh, 3as9bs r'y0a) HabIro1a-
muck 'y 1 pebenka (1,4%), BpokmeHHass aHOMaUs
OTIOPHO-JIBUTATEBHOTO ammapara (apTporpumos) —
Takke, y 1 pedenka (1,4%). [TonydeHnble pe3yabTaThl
MPAKTUIECKH COBMANAIOT C PE3yNbTaTaMu, MOJydae-
MBIMH TIpH 00CTIeIOBAaHUHN POKIACHHBIX Ha CBOOOE.

Tabmuma 2.
Ho3zonornueckne hopmsl Oose3Heit aereii cpa3y nocie poxxJIeHuUs, HaXOAAMINXCS B IEHUTCHIIMAPHOM yUpexXIe-
nuu UK-3
AGcomoTHBIE 3HAYE-
3aboneBanne %
HUs (IeTn)
3aboeBaHusi HEPBHOW CHCTEMBI 29 41,4%
BayTpuyTtpoOHas napekms 14 20%
3aboeBaHysl ONOPHO-ABUIATENILHOTO anmnapaTa 7 10%
3aboeBaHus CIYXOBOTO aHAIM3aTOpa 3 4,4%
Bposk/ieHHbBIEe TOPOKH YETFOCTHO-JIUIIEBOH 001acTH 1 1,4%
BpoeHHast aHOMaMs ONOPHO-ABUraTeJIbHOTO anmnapara 1 1,4%
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Ha MOMEHT HaCTOSIIIETO UCCIIENOBAHNS CUTYalUs
M3MEHWIACh, YCTaHOBJICHBI HOBBIC JINAUPYIOLIHE 3200-
JIeBaHHUSA Yy AeTeil, BOCIUTHIBAIOIINXCS B IEHUTCHIIUAP-
HOM YUPEXIAECHHUHU.

B pe3ynbraTe CHUXKEHHOM UMMYHHOH PEakTUBHO-
CTU y JAeTell HabIogaeTcs CyLUIeCTBEHHOE yBEeIUUeHUE
OoJie3Hel BEpXHUX AbIXaTeNbHbIX MyTed. OHM cocTaB-
JSIOT TIPaKTUYECKH TIOJIOBUHY BCEX MATOJOTMH U

Habmomatorcs y 33 mereit (47,1%). Taoke 12 genoBex
(17,1%) nmerot paccTpoiicTBa MUTAHUSL, KOTOPBIE 00Y-
CJIOBJICHBI KaK HAJHMYUEM MPEIIICCTBYIONICH BHYTPU-
yTpOOHO!M MATOJOTMHU, TAK M OTATOIICHHBIM MPEMOP-
ounaeiM poHoM. Ha TpeTheM MecTe mo pacmpocTtpa-
HEHHOCTH HaXOJATCS 3a00JICBaHUs HEPBHOW CHCTEMBI
— OHH TUarHOCTUPYIOTCA Y 8 yenmoBek (11,4%).

Tab6muma 3.
Ho3zonoruueckue ¢popmbl 60sie3HEH eTel HaXoIAMKUXCS B IEHUTeHIHAapHOM yupekaennu MK-3 Ha MmoMeHT wnc-
CJICIOBAHUS
AOCONIOTHBIC 3HAYC-
3aboieBaHue %
HUs (1eTH)

3a00JIcBaHNs] OPTaHOB JBIXaHHUS 33 47, 1%

PaccTpoiicTBa MUTaHHS 12 17,1%

3aboneBaHusi HEPBHOW CHCTEMBI 8 11,4%

B xonme paboThl OBUTO MTPOAHATHM3UPOBAHO PA3BH-
THE JaHHBIX JeTeil B MepBble MECSIbl KU3HU. Boib-
IIMHCTBO JIeTel HaXOJUJIKCh Ha IPYJHOM BCKapMJIMBa-
HuH 10 4 mecseB — 44 (62,9%) u Tonbko 26 (37,1%)
JIeTeil C pOXKICHHUS MOTy4aIi UCKYCCTBEHHOE ITUTaHHE.
OcHOBHas 4acTh — 55 4eI0BeK — MOITydaiu cMech «Ma-
mroTka» (78,5%), Ha BTOPOM MecTe — aHTHPEQIIIOKC-
Hble cMecu nosrydanu 10 nereit (14,3%), Ha TpeTbeM —
THIOAJTIEPTEHHBIE CMECH TOTy4aiy 5 denoBek (7,2%).
[IpeBamupyromas rpymma getei — 22 pedeHka — ¢ 4 Me-
CSIIIEB KM3HU TONTydan cok somounsiii (31,4%). Ilpu-
KOpM c 4 MecsreB ObLI BBeneH v 32 nereit (45,7%).

BakHBIMH TOKa3aTEISIMH HEPBHO-TICHXUYECKOTO
pa3BuTHsi pebeHKa SBISIETCS, MOTOpHUKa W CTaThUKa
(yaepxkaHue TOJIOBBI, TOJI3aHHE, CHJICHHE M XOXJe-
Hue). [lomydyeHHbIe HaHHBIE MOKa3amd, 4yTo 36 gereit
(51,4%) ronoBy nepxanu ¢ 1,5 MecsiHOTO BO3pacTa,
28 — ¢ 2 mecses (40%) u 6 — ¢ 2,5 mecsues (8,6%).
BonpmmHCTBO AeTel, a ux Obu1o 48 (68,6%), HavaH
TM0JI3aTh B CPOK.

B cooTBeTcTBUM C HAIMOHAJIBHBIM KaleHAAPEM
npuBHBOK 69 (98,6%) nereil moixydmim npoguiIaKTy-
YecKHe NMPUBUBKH B TOJIOKEHHBIH CPOK M TOJNBKO y 1
(1,4 %) pebenka ObLT OTBOJ 10 METUIIMHCKUM ITOKa3a-
HUAM. HpaKTI/I‘IeCKI/I BC€ JICTU IOJYYHUIIN IMTHEBMOKOK-
KOBYIO M reMO(MIbHYI0 BakiHY. [locTBakIMHaNbHAs

19

peakuus B BUJIe NOBBILIEHUS TEMIIEPATYphl Tena 10 38
C° B TeueHue OIHUX CYTOK OTMEUeHa y 2 neteii (2,8%).

B pesynbraTte aHani3a MaTepualioB aKylIepcKoro
aHaMHe3a, ObLJIO BBLABICHO, YTO OT IEpBOW OepeMeH-
HOCTH poamioch 12 pereit (17%), ot Bropoit — 28 ye-
nosek (40,1 %), ot TpeTheit — 20 yenosek (28,6%) u 10
nereit (14,3%) — ot nATOM.

Bonbmas acte GepeMeHHOCTEH, y 56 KCHIIWH,
nporekana 6e3 ocnoxueHui (80%) u Tompko y 14
(20%) >xeHIMH POABI MPOIUIN C Pa3NINYHON HATOJIO-
THEM.

ComnmanbHO 3HAYUMBIMH 3a00JICBaHHSAMH CTpa-
namm 18 (25,7%) sxkenmuH, rematutamu B u C — 25 ge-
soBek (36%), bonesusimu ovyek — 13 uvenosek (19%,)
BEeHEpUYEeCKUMU 3abosieBanussMu — 14 xenmuH (18%).
BUY-undexuns quarnoctuposana y 6 (9%) ocyxaeH-
HBIX JKEHIIHMH, SHAOKPUHHBIE 3a00eBanus - y 6 (9%),
00JIe3HU CePICUHO-COCYAUCTON cucTeMbl — Y 6 (9%). K
CO’KAJICHUIO, Yallle BCETO TaHHBIC 3a00JCBaHUS IHa-
THOCTHPOBAJHCH Y JKCHIIUH IETOPOTHOTO BO3pacTa,
YTO OKa3bIBa€T BECbMa HEONATrONPHUATHOE BIMSHUE Ha
3JI0POBBE OYAyIIETO OKOJICHHUS.

Bospact ocyxkaeHHbIX MaTepei: or 18-25 ner —
24 marepu (33,2 %), ot 26-35 ner — 37 marepeii (52,4
%), ot 36-45 ner — 8 marepeit (13 %), u 1 (1,4 %)
JKEHIIMHA cTapiie 46 neT.

m18-25 ner
H26-35 ner
= 36-45 ner

crapuie 40 et

Puc. 1. Bospacmmuvie xapakmepucmuxu 0cyicOeHHbIX Mamepel
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Ha Bonpoc 06 06pa3oBaHum OBUIH TTOTyYEHBI CIIe-
nyrorrue oTBeThl: — 10 (14%) KeHITIH nMenn BBICIIee
obpazosanue, 7 (10%) — mpodeccuonansroe, 17 (24%)
— cpenHe-cnenuansroe, 31 (45%) — cpennee, 5 (7%)
MMeJIH He3aKOHYEHHOE cpeiHee 00pa3oBaHue.

AHanu3 CONUANBHOTO CTaTyCa OCYXKIICHHBIX KCH-
UIMH, UMEIoINX aetei, nokazan: 41 (58%) — uu pazy

80%

60%

40%

20%

0%
HE COCTOSIJIM HU pasy

COCTOSUIA U COCTOSIT
MOCJI€ BEIHECEHHUSI
IIPUTrOpoBa

HE COCTOSUN B opuuaasHoM Opake, 9 (13%) sxeHmunH
COCTOSUTH B OpUIMATLHOM Opake W COXPAHUIM CBOH
CEMBH JIaXKe IT0CJIe MPUBEICHHS IPUTOBOPA B CIIOTHE-
Hue, 20 (29%) oCyXICHHBIX KCHIIUH paHEe COCTOSITU
B odurnmansHOM Opake, HO Ha MOMEHT OCYXICHUS
ObUTH OPUITHANTBEHO Pa3BEACHBI.

COCTOSIJTM, HO HA MOMEHT
OCYXJICHUS OBLTN
O(UIMAIEHO pa3BeICHBI

Puc. 2. Coyuanvhuiii cmamyc onpouteHHbIX JceHUUH

Ha Bompoc o cratyce otia pebeHka ObUIH MOIy-
YeHBI caenyromue pe3ynsTatsl: y 54 (77 %) nereit ot
OCY’K/ICHHBIX JKEHIIUH OTell peOeHKa ObUI M3BECTEH
(TpakmaHCKUI MYX, ApYT 1 Ap.), ¥ 9 (13 %) ocyxneH-

100%

80%

60%

40%

20%

0%
CTaTyC OTLa U3BECTCH

3aKOHHBIN Cynpyr

HBIX JKEHIIUH €CTh 3aKOHHBINA cynpyr, 7 (10 %) xeH-
OIMH HE 3HAIOT, KTO SBISIETCS OTHOM pedeHka (ObLTH
HW3HACUJIOBAHBI HIIM HAXOJWIUCh B COCTOSIHHH ajIKO-
TOJIBHOTO OIBSIHEHUS, U JIp.).

HET JIaHHBIX
(HacmiHe/anKoToIbHOE
OTIbSIHCHHE)

Puc. 3. Cmamyc omya pebenxa

Ha Bonpoc o MoTHBaIuu poxxaeHus peOeHka B uc-
MPaBUTEILHON KOJOHUU OBUIM MOJYyYEHBI CIEIYIOIINe
pe3ynbTatsl: 31 (44%) OTBETHIIH, UTO POXKACHHBIN pe-
O6eHok — monroxaaHubiid, 13 (19%) cuurator abopt
TSDKKHAM TPEXOM, MTOATOMY M POXKAIOT B YCIOBHUSIX U30-
nsmn, 16 (23,6%) noiroe BpeMs He 3HAIM O CBOeH Oe-
pemenHoctH, 5 (7%) HaJesaIMCh HA MTOCIA0NICHUS B pe-
JKMME WCTIONTHEeHUs Hakazanus, 2 (1,4) pemmim mpu-
BJIeYb BHUMaHHE POJUTENICH K cebe depe3 BHYKa HIIH
Myxa (coxurens) — uepe3 pedenka, 3 (5%) cuuranmy,
YTO HajlMyhe peOeHKa ITO3BOJIHUT UM NPETEHI0BATh Ha
YCJIOBHO-I0CPOYHOE OCBOOOXKIECHHE.

B nome pebGeHka co3zgaHa MEAUKO-IICHUXOJIOT0-Tie-
Jlarornyeckas KOMUCCHsI, pa3pabaThiBaroIas HHIUBH-
JIyaJIbHbIe KOMIUIEKCHBIE IPOTPAMMBI JICUCHHS M COLIH-
aNbHOM aJlanTaiuy AJs KaKA0ro peOeHKa, NoCTyaro-
mero B yupexaeHue. Takxke Ha 0ase 3TOTO

YUPEKACHUS OPraHU30BAaHO OT/CIIEHHE BOCCTAHOBH-
TENbHOI Tepanuy, B KOTOPOM JIETH ITPOXOJIAT KypC pe-
abwimranuu (Maccax, (u3uoTepanusi, WHraJsIus,
JI®K, cyxoii 6acceiiH ¢ mapukamu, GuToTepanusi).

Kpome 3TOro, B maHHOM OTAEICHHH pabOTaOT
cepTU(UIMPOBAHHBIN MacCaXHCT, MeacecTpa o ¢u-
3HOTEpanuu. 3aHATUS JedeOHOW (QU3KYIBTYpOil C
JIETBMH TIPOBOJISIT BOCITUTATEIIH.

JIIi KOMIUIEKCHOTO OCMOTpa JeTei INpHBieKa-
I0TCS Y3KH€ CIELHUAIUCTHl MYHUIUIIAIBHOW CHCTEMBI
3]IpaBOOXPAaHEHUs. Y KOMIIEKTOBAHHOCTD CIICIHaJIN-
CTaMH:

- Bpauamu — 84,6 %);

- CPeJHMM U MJIAJIIUM MEAMIHHCKUM IEePCOHa-
oM — 74 %j;

- Bocriutateasimu — 78 %.
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Puc. 4. Ykomniexmosannocmo cneyuaaucmamu.

3aki0uenue

[IpoBeneHHbIN aHANMH3 3200JICBACMOCTH JIETCH B
JoMax peOeHKa NMPU HCHPaBUTENBHBIX YUPSKACHHUIX
MOKas3all, 4To oOpariaer Ha ceOs BHUMaHHE POCT MaTo-
JIOTUHU BEPXHHX JIBIXaTEIbHBIX MTyTeH. DTO MOXKET CBH-
JIeTeJILCTBOBATH KaK 00 yXY/IILIEHUH 3/I0pOBbsl MaTepei
(4TO MPUBOJMT K CHIXKEHHUIO UMMYHHOH PEaKTUBHOCTH
JieTeil), TaKk U O MOTPEIIHOCTAX CAHUTAPHO-IMHIEMUO-
JIOTHYECKOTO PEXHUMa B IEHUTEHLIUAPHBIX yUpexke-
HHSIX B CBSI3U C HEXBATKOM KaJpOB: MaTepu OOLIAI0TCS
C IPYTHMH 3aKIIOUYCHHBIMH, HE COOMIOAAI0T MaCOUHBIH
PEKHMM B IEPHO STUIECMUH HHPEKIINOHHBIX O0Ie3HEH,
OT COTPYIHUKOB CKPBIBAIOT CBOU OOJIE3HN M KOHTAKT C
OOJIHBIMH B KOJIOHHH, YTO MPUBOIUT K POCTY 3a0ose-
BAaeMOCTH CPEAN KaK MaTepeil 1 MEeANIIMHCKOTO IIepco-
Halla, TaK 1 JeTCH.

O1IeHUB COCTOSTHHE 3/I0POBBSI JIETEil paHHEro BO3-
pacTta, CJI€AyCeT BbIACINUTL 3TOT KOHTUHICHT B I'PYIILY
BBICOKOTO MEIMKO-COLMAJIbHOTO pPHCKa. YYHUTBIBas
IAPOKYIO paCIpPOCTPAHEHHOCTh COLMAIHLHO 3HAYNMBIX
3a00JIeBaHUN B MIEHUTCHLMAPHON cpezie, HE0OXO0JiuMO
npopaboTaTh Bce HEpeNIeHHBIE BOITPOCHI 1 00eCIeYnTh
MOJJIEP)KKY MaTeper sl yKPEeIJIeH!Us! HX MOTHBALIUH
M0 CaMOCTOSITENEHOMY BOCIHTAHUIO CBOUX JIETEH.
Crenyer oOpaTuTh BHUMaHUE Ha MpoBeJeHHe mpodu-
JAKTUYECKUX Mep JUIl CHW)KEHHS Yuciia 3a00JieBaHni

JBIXaTENbHBIX MMyTEH Cpelu AeTel KaK B IEPUOJ CE30H-
HBIX UH(EKIHH, TaK H B TCUCHHUE BCETO KAICHAAPHOTO
rojia ¢ LUeNbl0 YKPEIJIEHUS] UMMYHHUTETA U CHIKEHHS
pUCKa pa3BUTH XPOHMYECKUU MATOJIOTMH IbIXaTeNb-
HOM CHUCTEMBI.
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Abstract

A Nipah virus infection is a viral infection caused by the Nipah virus. Symptoms from infection vary from
none to fever, cough, headache, shortness of breath, and confusion. This may worsen into a coma over a day or
two, and 50 to 75% of those infected die. Complications can include inflammation of the brain and seizures fol-
lowing recovery.

The Nipah virus (NiV) is a type of RNA virus in the genus Henipavirus. The virus normally circulates among
some fruit bats. It can both spread between people and from other animals to people. Spread typically requires
direct contact with an infected source. Diagnosis is based on symptoms and confirmed by laboratory testing. Man-
agement is restricted to supportive care; as of 2021 there is neither vaccine nor specific treatment. Preventive
measures include avoiding exposure to bats and sick pigs, and not drinking raw date palm sap. As of May 2018,
about 700 human cases of Nipah virus were estimated to have occurred, and 50 to 75 percent of those infected
died. In May 2018, an outbreak of the disease caused 17 deaths in the Indian state of Kerala.

Keywords: Nipah virus, infection, state Kerala, analytical data, District Medical Officer, South India.

KERALA in Kerala of which the major ones are the west coast
The varied topographical features, high rainfall  tropical evergreen, west coast semi-evergreen, southern
and geologic conditions have favoured the formation of  moist mixed deciduous, southern dry mixed deciduous,
different ecosystems from shola forests on the moun-  southern montane wet temperate forests, southern sub-
tain valleys to the mangrove forests along sea coasts  tropical hill forests, southern montane wet temperate
and estuaries. The most outstanding feature of the State  grasslands and littoral forests (mangroves). Certain
is the formation of tropical rainforests along the wind-  edaphic types recognised are Bamboo brakes, Cane
ward side of the Southern Western Ghats, which is ly-  brakes, Reed brakes, Euphorbiaceous scrub jungles,
ing parallel to the west coast. A small extent of area of  laterite thorn forests and Myristica swamp forests.
the State is along the rain shadow region the Western ~ Based on dynamics they recognised secondary forests
Ghats, where the vegetation is dominated by dry decid-  such as secondary evergreen, secondary moist decidu-
uous forests and scrub jungles. The wet lands are  ous, secondary dry deciduous, etc.
mostly confined to the low land region of the state.
Champion and Seth (1968) re'%)'gni_sed 26 forest types

A

Figure 1- Fruit eating bats
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Figure 2- Natural diversity and ecological hotspots, sanctuaries of Kerala.

INTRODUCTION

Nipah virus infection is a zoonotic illness that is
transmitted to people from animals, and can also be
transmitted through contaminated food or directly from
person-to-person. In infected people, it causes a range
of illnesses from asymptomatic (subclinical) infection
to acute respiratory illness and fatal encephalitis. The
virus can also cause severe disease in animals such as
pigs, resulting in significant economic losses for farm-
ers.

Although Nipah virus has caused only a few
known outbreaks in Asia, it infects a wide range of an-
imals and causes severe disease and death in people.

During the first recognized outbreak in Malaysia,
which also affected Singapore, most human infections
resulted from direct contact with sick pigs or their con-
taminated tissues. Transmission is thought to have oc-
curred via unprotected exposure to secretions from the
pigs, or unprotected contact with the tissue of a sick an-
imal. In subsequent outbreaks in Bangladesh and India,

consumption of fruits or fruit products (such as raw date
palm juice) contaminated with urine or saliva from in-
fected fruit bats was the most likely source of infection.
Human-to-human transmission of Nipah virus has also
been reported among family and care givers of infected
patients.

MATERIALS AND METHODS

Primary data were attached from DHS Kerala,
NCDC and secondary data is from state epidemiologist,
IDSP state cell and further details were gathered from
WHO official cites and some other recognised relevant
sites.

Statistical data were analysed, integrated and rep-
resented graphically in MS Word followed by distinc-
tive graphs and tallies for reported cases. Bar diagrams
were used to show the number of cases, including the
outcomes of the outbreaks. Several diagrams were used
to master the transmission dynamics and transmission
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cycle of the virus. Geographical map wasgiven for bet-
ter understating of biodiversity and vegetative vulnera-
bility of Kerala.

KEY FACTS

¢ Nipah virus infection in humans causes a
range of clinical presentations, from asymptomatic in-
fection (subclinical) to acute respiratory infection and
fatal encephalitis.

e The case fatality rate is estimated at 40% to
75%. This rate can vary by outbreak depending on local

capabilities for epidemiological surveillance and clini-
cal management.

¢ Nipah virus can be transmitted to humans from
animals (such as bats or pigs), or contaminated foods
and can also be transmitted directly from human-to-hu-
man.

e Fruit bats of the Pteropodidae family are the
natural host of Nipah virus.

e There is no treatment or vaccine available for
either people or animals. The primary treatment for
humans is supportive care.

by ing their meat

Humans can be contaminated by either
direct contact with infected animals or

Consumption of contaminated sap

can also lead to the disease in human

Figure 3- Transmission cycle of NiV

NIPAHVIRUS GLOBAL OUTBREAK
- From 1998 to 2021, more than 600 cases of
Nipah virus human infections were reported.
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Table 1- Global nipah outbreak index

OUTBREAK IN KERALA

Nipah virus (NiV) is a potential threat to global
health security. The first 2 recorded NiV outbreaks re-
ported in India, in 2001 and 2007, occurred in West
Bengal. On 17 May 2018, a 28-year-old man presented
to a private facility in Kozhikode District, Kerala State,
India, with encephalitis. His father and aunt developed
fever, body ache, and vomiting on the same day. His
brother had died following a similar illness 12 days ear-
lier. The family cluster of encephalitis cases among
adults prompted the laboratory to test for NiV in addi-
tion to common causes of encephalitis.

Outbreak Description During: 2—29 May 2018, 23
cases of NVD were identified (Figure 1), including the
index case (not laboratory confirmed), 18 confirmed
cases, and 4 probable cases. Transmission of NiV oc-
curred in 3 hospitals, all in Kozhikode District: Taluk
Headquarters hospital, Perambra (hospital 1); Govern-
ment Medical College, Kozhikode (hospital 2); and the
Community Health Centre, Balussery (hospital 3; Fig-
ure 2). The index case, a 27-year-old man, resided in
Changaroth Village in Quilandy Taluk, Kozhikode Dis-
trict. On 2 May 2018, he developed complaints of fever
and myalgia. On 3 May, he presented to hospital 1 with
symptoms of fever, myalgia, and vomiting. He was
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kept under observation until the next day, when his con-
dition worsened and he was shifted to the 13-bed ward
for male patients. During the night of 4 May, he devel-
oped high-grade fever (39.4°C), abdominal pain, vom-
iting, alteredsensorium, and persistent cough. On the
morning of 5 May, the patient was transferred to hospi-
tal 2 by private vehicle. In the vehicle, he vomited nu-
merous times; his father (case 5) was his caretaker in
the vehicle. Once in hospital 2, the patient was referred
for computed tomography (CT). Following CT, he was
brought to a ward, where he died from the disease dur-
ing the evening of 5 May.

Of the 22 additional NVD cases identified, 9 pri-
mary cases contracted the infection from the index case
while he was at hospital 1. An additional 10 primary
cases were infected while the index case was in hospital
2. The cases at hospital 1 comprised immediate family
members, patients admitted in the same ward, compan-
ions of patients admitted in the ward, and caregivers of
the index case in the ward during the night of 4 May.
The cases who contracted infection from the index case

Pasicnt reaches hospital 2
10:00 o 10:30 AM
Puicnt & in ED

at hospital 2 were patients or companions/caregivers
who were present in the emergency department or in
the corridor outside the CT room during the period
when the index case was waiting to undergo CT. Three
other cases were secondary and contracted the disease
at hospital 2 and hospital 3 after primary cases sought
care.

Epidemiologic Case Investigation

Index Case: The index case (case 1) was appar-
ently healthy prior to this event. He reportedly had lim-
ited social contacts and was a nature and animal lover.
At the time of his death, he owned pet rabbits and
ducks. The broad timing of this outbreak coincided
with the breeding season for bats, a known zoonotic
reservoir of this disease. The index case may have come
into contact with a NiV-infected baby bat.

Transmission Dynamics: The outbreak had 3
clusters of cases, identified at hospitals hospital 1, hos-
pital 2, and hospital 3. Figure 4 depicts the transmission
dynamics of this outbreak within the various hospital
settings.
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Demographic Data and Clinical Features: The
case-fatality rate was 91%, with 21 individuals dying
and 2 surviving. The median age of cases was 45 years;
the sex of 15 (65%) was male. The median incubation
period (defined as the time between contact with the in-
dex case and symptom onset) was 9.5 days (range, 6—
14 days). Clinical features of the cases included fever
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Figure 4- Epicentre of the infection

(in 100%), acute respiratory distress syndrome/ short-
ness of breath (in 83%), altered sensorium (in 74%),
myalgia (57%), headache (48%), vomiting (48%),
cough (44%), and seizures (17%). Twenty cases (87%)
had any respiratory symptoms.

of cases reported

B Died M Survived

Table 2 — Epidemiologic curve of NVD

1. 2nd May- Onset of illness in index case

2. 17th May- Cases 2,5 and 6 admitted to hos-
pital
3. 18th May- MCVR, Manipal confirms Nipah
virus disease in cases 2,5,6

4. 18th May- State government and public
health persuaded Rapid Response Team (RRT)

5. 19TH May- Every confirmed case where

isolated in specific Nipah wards
6. 20th May- The government declares the

Nipah virus outbreak as official
Table 3 Total analytical data of the cases in

Kerala
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RESULTS

During 2-29 May 2018, 23 cases were identified,
including the index case; 18 were laboratory confirmed.
The lineage of the NiV responsible for this outbreak
was closer to the Bangladesh lineage. The median age
of cases was 45 years; the sex of 15 (65%) was male.
The median incubation period was 9.5 days (range, 6—
14 days). Of the 23 cases, 20 (87%) had respiratory
symptoms. The case-fatality rate was 91%; 2 cases sur-
vived. Risk factors for infection included close proxim-
ity (i.e., touching, feeding, or nursing a NiV-infected
person), enabling exposure to droplet infection. The
public health response included isolation of cases, con-
tact tracing, and enforcement of hospital infection con-
trol practice.

MANAGEMENT

In community level the general public reports the
unusual cases or clustering of similar cases as that of
NIPAH to the Asha workers or the field staffs. The in-
formation verified by the medical officer and he firmed
it and send to IDSP (integrated disease surveillance
program).

In Hospital level the conformed and suspected
cases were reported by the respective Doctors to DMO
(District Medical Officer) DSO (District Surveillance
Officer) and the action were taken by the DHS (District
Health Service) and state IDSP (Integrated Disease
Surveillance Program) and pursued with the effective
contact training by the RRT.

In laboratory the sample collection, packing and
transportation was done with proper precautionary
measures and it’s given to DSO(District Surveillance
Officer) and transported directly to the NIV (National
Institute of Virology) Pu.

GOVERNMENT VS NIPAH

Government strengthened the diagnostic and
transport facilities by establishing standard diagnostics.
Enhancing preparations by improving infrastructure
like ventilators, ICU’s and personal prevention equip-
ment. The proper disposal of biomedical waste is a
challenge in such type of infections. Must be done ad-
hering to strict infection control practices to ensure
safety of all personnel involved. This has to be super-
vised and properly co-ordinated by the hospital infec-
tion control committee.

Nursing staffs and co-workers were given special
training from NCDC (National Centre for Disease Con-
trol) to enhance public health measures such as proper
sanitary management, personal hygiene and various
nursing approaches. Doctors were updated with various
drug regiments, new treatment guidelines including
technical aspects by IDSP (Integrated Disease Surveil-
lance Program) and NCDC (National Centre for Dis-

ease Control). Pyramidal approaches by state govern-
ment for the disease surveillance and appropriate con-
tact tracing from lower community sectors to higher
sectors.

CONCLUSION

This is the first recorded NiV outbreak in South
India. Early laboratory confirmation and an immediate
public health response contained the outbreak. Kerala
successively experienced back-to-back two outbreaks
of NIPAH. The second outbreak on 3 June 2019 has
made to think of having a systematic approach to deal
with any virus outbreaks in future. The first outbreak
has taught some lessons and the second accentuated the
need of developing the system and processes. The in-
tellectual approach of the Kerala government in the ro-
bust contact tracing and isolation within immediate
time frame help to subside the further outbreaks.
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AHHOTALUA

B pa6ore nposenen ananu3 50 nanuenToB ¢ [P moaTBepKIeHHBIM PE3yJIbTaTOM, HCCIIEI0BaHbI KaJl00bl,
JaHHBIC TCPMOMETPUH, SHHJIGMI/IOJIOFH‘IGCKI/Iﬁ aHaJinu3, MMPOBE€ACHA OLICHKA KOKHBIX ITOKPOBOB, HAPYIICHUA CO3HA~
HUSI, HAJTUYUS COIYTCTBYIONIMX 3a00JIeBaHU, MTyJIbCOKCUMETPHH, PEHTIeHOrpaduu OpraHoB IPYHOM KIETKH U
IIPOBEJICH CPAaBHUTEJIBHBIN aHAJIU3 OTHOCUTEIIBHO JIBYX IPYIII IALIMEHTOB CPEJHEr0 BO3pacTa U MOXKUIIOrO.

Abstract

The work carried out analysis of 50 patients with a confirmed PCR result, investigated complaints, thermom-
etry data, epidemiological analysis, evaluated skin, impaired consciousness, the presence of comorbidities, pul-
soximetry, chest X-rays and conducted a comparative analysis against two groups of middle-aged and elderly
patients.

KuaroueBble cioBa: HoBas kopoHaBUpycHas mHekmmsa, COVID-19, numa cpenHero Bo3pacra, TMOXKWIEIE,
JKaoOBI, TEMITEpaTypa, caTyparis, THEBMOHI, OPOHXHT.

Keywords: new coronavirus infection, COVID-19, middle-aged, elderly, complaints, fever, saturation, pneu-

monia, bronchitis.

UYenoBeyecTBO B 21 Beke CTOJKHYJIOCH C HOBBIM
MHQEKIIMOHHBIM 3a00JIeBaHUEM, OHO TPHIUIO Ha
CMEHY JApYrux 0co00 OMacHbIX MH(EKIMOHHBIX 3300-
neBaHnd. BceMupHas opraHu3amms 34paBOOXpaHCHUS
(BO3) mociie BCIbImIKM B TOPOJC YXaHb B JeKadpe
2019 rona, 11 ¢espains 2020 rosa U3I0KUIa HA3BaHUE
nmanHo# mHpeknun - COVID-19, a MexayHapOHBIH
KOMHTET TI0 TAKCOHOMHH BHUPYCOB OIpEICIIII Ha3Ba-
Hue Bo3Oymutens - SARS-CoV-2. [Targemuio HOBOU
KOPOHABHPYCHON HH(EKIMH MOXKHO pPaccCMaTpHUBATh
KaK Ype3BBIYAWHYI0 CHUTYallHi0 MEXTyHapOIHOTO 3Ha-
yenns [1].

Cunranoch, eciau y OonbpHOTO BhIsIBIeHa [TL[P-
MOJTBEPIKICHHAS KOPOHABHPYCHAs WH(EKIHs, TO Y
HETO0 TJIABHOE MPOSIBIICHHE OBLIO THEBMOHUS, TOPTOMY
paHble TpuOeramTd K CHHOHUMY JIAaHHOW OOJe3HH -
«KOpOHABUPYCHasl THEBMOHMs». Ho celiuac maroreHes
JIOCTATOYHO HCCIICAOBAH U OOBSICHACTCS YKCHPECCHEH
PELeNTOPOB aHTMOTCH3MHITPEBpAIIAIoNIeMy GEepMEHTY
2 THIA AIFBEOLUTAMH JICTKHUX, KICTKAMH TKaHEH KH-
[IEYHHKA, T0YEK, YHI0TEIHATHHOMN BRICTHIIKE COCYAOB,
CIM3UCTON 000JIOUKH POTOBOM MOJIOCTH, IICHTPATBHON
HEpBHOU cUcTeMbl. McXoms, U3 3TOro BO30yIUTENh 3a-
OomneBaHUs TIOpaKaeT pa3Hble OPTaHbI-MUIIEHH [2].

VcrouHnk HOBOW HMH(EKUWU sIBISETCS MHOUIIN-
pOBaHHbII YeI0BeK. MexaHu3M nepejadyu — acpanu-
oHHbIN. [lyTH nmepenaun: BO3aylIHO-KaNEIbHbIN, KOH-
TaKTHO-OBITOBOU. OTKPBUTH (heKaANTEHO-0paTbHBIN (OBLT
oOHapyKeH BO30yIHTENb B 00pasiax (exainii) u ap-
TUQUIHATEHEI MEXaHU3MBl (METUIIMHCKUE pabdoT-
HUKH, KOTOpBIE OKa3bIBAIOT MEIUIMHCKYIO IOMOIb
0O0JILHBIM, IOABEPKEHBI BHICOKOMY PHCKY 3apaskeHHUs U
NIpOsIBJICHUsT JTaHHOW 3aboseBaHus). Bocrmpuumun-
BOCTh y JitoJieit Beicokast. Jltoau crapie 60 yet, mamm-
€HTHI C XPOHMYECKUMH OOJIE3HAMHU OTHOCST K TPyIIIaM
pHUCKa TSDKENOTO TeueHHs 3a00JeBaHMSA W PHCKA Jie-
TanpHOTO Ucxoza [3].

ONUAEMUOIIOTHS KOPOHABUPYCHON MH(EKINHT U3-
MEHsETCs eXKeAHEBHO, B banaxuuHckoM paiione 20 sH-
Bapsa 2022 roja yucino MHOUIMPOBAHHBIX HACUMTHI-
BaroT 1522 uenosek, a 29 cmepTenbHbIX UcXo10B. [Toa-
BOAS WTOT, MHCCIEJOBAaHUE II0 KOPOHABHPYCHOU
MH(EKIUHN BeCbMa aKTyaJbHO.

Llens MccienoBaHus: aHAIM3 OCOOEHHOCTEH KIIH-
HUYECKOTO TECYCHHS] HOBOW KOPOHABUPYCHOW HH(EK-
LM B 3aBUCHMOCTH OT BO3pacTa OOJBHOTO M CpaBHE-
HHE CUMIITOMOKOMIUIEKCOB y JIMIl MOXWJIOTO U CpPea-
HETo BO3pacTa.
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Marepuainsl 1 METOABL: IIPOBEICH PETPOCHIEKTUB-
HBIIl aHAITN3 MEAUIUHCKUX KapT aMOYIaTOPHBIX 0OJb-
HBIX bamaxHMHCKON LEeHTpalibHOW paiOHHOW O0O0Jb-
auipl (N=50) nocne nepenecennoro COVID-19 B me-
puox ¢ utoHs 1o aexadps 2021 roga, mpu 3ToM yepes
MecsI HalUeHTHl IPOXOAWIN yIiTyOIeHHY O TUCTIaHCe-
puzanuio. Cratuctiyeckas 00paboTKa JaHHBIX IPOBO-
JJIachk ¢ MOMOMIbI0 porpammbl Microsoft Excel 2007.

B uccnenoBanne manueHTH OBUTH pa3/iesieHbl Ha
nBe rpynmsl: 1 rpymma (N=15) coctaBuin MarMeHTs B
Bo3pacte ot 21 rona 1o 60 5eT, Ipyu ITOM CpeITHUN BO3-
pact 39,6£8 met, 5 myxuwnH, 10 xeHmuH; 2 Tpymma
(n=35) cocraBumu GonbHBIE B BO3pacte oT 60 mo 75
JIeT, TAe cpeaHuil Bo3pact 64,246 net, 15 myxuus, 20
JKCHILUH.

Bbutn mccienoBaHbl M TPOaHAIM3UPOBAHBI Ka-
J00bI OONBHBIX TPH OOpaIleHHH B MOJUKIUHUKY WIIN
BBI30BY Ha JIOM Y4acTKOBOTO TEpamleBTa, JaHHbIE Tep-
MOMETpPHH, SMUAEMHUOJIOTMYECKUI aHalu3, OLEHKa
KOKHBIX ITTOKPOBOB, HAapyIICHHWE CO3HAHHS, HAJINYHC
COIYTCTBYIOIIMX 3a00JI€BaHHUH, ITyJTHCOKCHMETPHH,
peHTreHorpauu OpraHoB IpyIHON KieTku. B manb-
HEWIIeM MalKueHTHl U3 3THX ABYX TPyl ObUIM pa3je-
JICHBI HA CTETICHH TSHKECTH.

PesynpraTsl: MccnenoBaHs! ano0bl B 3THX IBYX
TpymIax, rje ObUIO BBISBIEHO, YTO y OOJbLICH YacTh
MAalMeHTOB HAONIOAAINCh TUNHYHBIE CHMIITOMBI
COVID-19 (moBbliiieHre TEMIIEPATYPHI Teja, Kalleb,
OJIBIIIIKA, OIIYIICHHE 3aJI0)KEHHOCTH B TPYyIHOH
KJIeTKH, yTomisgeMocTs M apyrue). Ilpu stom B 1
rpynrme OoNbHBIX (pUKCHpoBanoch dame (eOpribHas
JMMXO0paKa, a BO 2 rpymre - cyodebdpmipHast. [loMmumo
3T0ro, B | Trpymme duame BBIABIsUIachk oxabimka (1
rpynmna-80,0 %, 2 rpymnmna-62,8 %) u ourymeHue 3ajo-
JKEHHOCTh B TpymHoi kierke (1 rpymma-73,3 %, 2
rpynma- 60,0 %). B obeunx rpynmnax ¢ oguHaKoBOH 4a-
CTOTOH OTMEYasCs Kalllesb, [IPY TOM Yallle CyXOH WX
¢ HeOOIBIINM KOJMYECTBOM MOKPOTHI, YTOMIIIEMOCTh
1 0oy B rOpie. DNUIEeMUOJIOTHYEeCKUi aHaMHe3 B 1
rpymnie 00ybHBIX (46,6%), B KOTOPOH OTMEYasIH HalH-
Y1e TECHBIX KOHTAKTOB C JIML[AMH, Y KOTOPBIX OBLI 101
TBEPKJEH WM NOAO03PUTEIIEH ClIy4yall HOBOM KOpOHa-
BUPYCHOH WHQEKIMH, BO 2 Tpymnne MaueHToB
(54,3%), octanpHble OOJBHBIC OTPHUIIATH: BO3BpALIe-
HHE 13-32 pyOeka U HaJIMYUE TECHBIX KOHTAKTOB WIIU
paboTta Cc JMIAMH NOAO3PUTEIBHBIMU WIIM MOITBEP-
KaeHo nabopatopHo 3abomeBanus COVID-19. B 1
rpynne y JABYX OOJIbHBIX OBIIM BBISBJICHBI HaIryJsio-
CKBaMO3Has ChIIb, y3JI0BaTas pUTEMa M PO3OBHIH JIH-
IIaii, BO 2 TpyMIie KOXKHBIX M3MEHEHUH He ObLI0. ATH-
MUYHbIE CUMIITOMBI, B BUJIC JICTUPHS, BHISIBHUIIKCH BO 2
rpymmne y | manuenTta, KOTOpbIil cpasy ke ObII TOCTH-
TAJIM3UPOBAH B CTAIMOHAP JJIS JAJIBHEHIIIETO JeUSHHS.
Kpowme atoro, B 1 rpynmne oTMevanuch Clegyouye co-
MyTCTBYIOLINE 3a00J1€BaHMs: CaxapHbIi nuaber 1 Tuma
1 2 Thna, nmemMudeckas 6ose3Hb cep/la, s3BeHHas 00-
JIE3HB JIBEHA/IIATHIICPCTHON KUILIKK, CHHAPOM pa3zipa-
JKEHHOTO KHIIEYHWKa, nuenoHeppur. Bo 2 rpymnme:
aTEepPOCKIIepO3, XPOHHUYECKasl cepjevHas HeJI0CTaTou-
HOCTBIO, TUTIEPTOHNYECKAasi 00JIe3Hb, XpOHUYIECcKas 00-
cTpyktuBHas 6one3Hb Jerkux (XOBJI), xpoHndeckuit
6ponxut. IIpn n3MepeHnn ypoBHS HACHIIIEHHOCTH Ka-
MUWJUTSIPHOW KPOBH KUCJIOPOJIOM B 1 rpymre nmainueHToB

caryparus Oputa B mpepenax 96-98%, a Bo 2 rpymme
ObUTH CiTydau CHIKEHHS 10 93 %, 3TO TpakTOBajIoOCh
BCJIE/ICTBHE HAJIMYMSI KOMOPOUIHOM [TaTOJIOTHH, TAKHX
kak XOBJI u xponnueckuit Oponxur. Tak xe U npu
aTepOCKIIepo3e BO3HHMKAIOT NPHOOPETEHHBIE IOPOKH
cepla, KOTOpbIe MPUBOJIAT K CHUXKEHUIO YPOBHS caTy-
pammu. IIpu peHTTeHOI0rHYeCKOM HCCIEIOBAHUU Op-
TaHOB I'PYTHOM KJIETKH B MPSIMON U OOKOBOM NMPOEKIINU
B | rpynme y OonpmnHCTBa OONBHBIX OBLIA BHISBICHA
mHeBMOHUA (49,1%) mwm 6porxut (21,6%), a Takke y
HEKOTOPBIX MAIIEHTOB HE ObIIO BBIABICHO MATOJIOTHU
(13,3%), a Bo 2 rpynme — naeBMoHHA (62,8 %) u 6e3
matonoruit (35,2 %). YauTeIBas BHIICONMMCAHHOE, B 1
TpyIIe uccieayeMbIX Jierkoe TedueHue y 46,6 % 6oib-
HBIX, cpeaHeTshkenoe teuenue (53,3%), Bo 2 rpymme
nerkoe TeueHue y 37,2 % nmanueHToB, CpeJHETKENI0e
(60,0%), TsKenoro (2,8%).

Hcxonsa u3 MpoOBEAEHHOTO HCCIIEAOBaHMS, aHa-
JIM3a MOJY4YEeHHOI MH(pOPMAIMKU MOXKHO IIPUNTH K BbI-
BOJy, YTO Y OOJBHBIX CPETHEr0 BO3PACTa JaIlle BhISIB-
nsutach peOpHIIbHAS TMXOPAIKa, OJBIIIKA U OLYIICHHE
3aJI0’)KEHHOCTH B IpyIHOH KieTKH. OcTalbHbIe THIINY-
HBIE CUMIITOMBI OBUTH B PAaBHOW CTETICHH BBISBIICHEI B
o0enx rpynmax 00abHbIX. VI3MEHEHHS KOXKHBIX TTOKPO-
BOB Yallle BBISBISUINCH Yy JINI] CPEAHETO BO3pacTa, a y
MOKWJIBIX BO3HUKAJIM aTHIHUYHBIE CHUMIITOMBI B BHJIE
HapymeHus co3HaHud. Iloutn y Bcex OGONBHBIX ObLTH
3apEeTUCTPUPOBAHBI PA3INYHBIE COMTYyTCTBYIONIUE 3200-
JIEBaHUs M YPOBEHb CaTypalllu B MEPBO rpymme Obul
B IIpefieslaX HOPMBI, @ BO BTOPOIl IpymIie He3HAUUTENb-
HOE TOHIKEHNE BCIIEJICTBHE B3aMMHOTO OTATOLICHUS
COIYTCTBYIOIIMX 3a00JIEBaHUI U BCIIEACTBHE KOPOHA-
BUpPYCHOTO nopaxkeHHsA. CpemaHeTsDKenoe TedeHue oT-
MEYEHO B OOJBIIION CTETIEHHU Cpei 00SHX TPy O0JIb-
HBIX, B MEHBIIICH CTENICHN ONPEAENIIOCH JIETKOE Tede-
HHE, PEIKO MOSABILUIOCH TSDKEJIOE TEUSHUE CPEAN JINI]
noxxuioro Bo3pacra. IToaromy Ha NaHHBIM MOMEHT
BPEMEHH, YTOOBI CHU3UTh PUCKH TSDKEJIOTO TEUCHHS U
JIETAJIbHOCTH SBJISIETCS BaKI[MHALIUS.
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AHoTanis

Mera OCIIPKEHHS: BUBUUTH MEPEHOCUMICTh Pi3HUX MOAM(IKOBAHMX KOPOTKHX PEKUMIB JIKYBAaHHS IS
XBOPHX Ha MYJIbTHPE3UCTEHTHHH TyOepKYIIbhO3.

Martepianu Ta METOAM: TPOBEIEHO MPOCHEKTHBHE OOCEepBAalliifHE JTOCTIKEHHS 1010 BUBYCHHS IEPEHOCH-
MOCTI Pi3HHX 3a CKJIaJIOM CKOpoUeHUX pexnmiB AMBT nist XBOpux Ha MyJbTHPE3UCTEHTHUHN TyOepKyIh03 JIiKO-
Banux npotsirom 2018-2021 pokiB 3a pisHEMEH MOAKH(IKOBAHUMHU KOPOTKAMH pexknmamu: 1 rpyma (82 xBopux):
6BdqLzdLfxCfzCs 3BdqLzdLfx; 2 rpyna (56 xopux): (6BdqLzdMfx"Cs 3BdgLzdMfx").

PesynbraTu: moGiuHi peakuii BuHuKanu 3Ha4HO piamie (y 32,1 % nporu 63,4 % xBopHX), 110 OTPUMYBAIIN
PEXKHMM i3 MOKCHU(IIOKCAIIMHOM y BUCOKIH /1031, HIX 13 JIeBO(IIOKCAIMHOM Ta KJIO()a3uMiHOM 32 paXyHOK MEHIIOT
KIJIBKOCTI FacTPOIHTECTHHAIBHUX, T€aTOTOKCUYHHUX, JIEPTTYHUX Ta FTeMaTOIOTIYHUX BHIIB HOOIYHNX peakuii (p
< 0,05), xoua yacToTa peecTpallii cepio3HNX HeOakaHUX SBHII HE BiIPI3HATIACh MiX IpyaMu nopiBHsAHHS. [Ticis
6-ro MicsIs JIiKyBaHHs MOO1YHI peakiii BUHUKaOTh y 9,1-14,2 % xBOpHX.

BuHCHOBKH: OCKIJIBKH BUCOKI J103M MOKCH(]IOKCAMHY, TOPIBHSAHO i3 JIEBOGIIOKCAIIMHOM Ta KIO(A3UMIHOM y
CKJIaJIi CKOPOYECHUX PEKUMIB, KIIIHIYHO TIOKAa3yIOTh OJHAKOBY €(EKTUBHICTh aje Kpairy NepeHOCHMICTb, B aJIr0-
pHUTMax NMPHU3HAYCHHS CKOPOUCHNH PEKHUM i3 10TO BKIIFOUCHHSAM Ma€ OyTH MPIOPUTETHHM.

Bucoka epextusaicTs MKPJI asie nmpu 1is0My mpomoBxkeHHs Manidecrartii ITP micis 6-romicsis TIiKkyBaHHS €
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OJIHUM i3 apryMEHTIB 1100 CKOPOUYCHHS TPUBAJIOCTI JIIKYBaHHS 10 6-TH MICSINB, 110 TOTPEOyE MPOBEICHHS 10-
IATKOBUX JOCHIIKEHD.

Abstract

The aim of the study: was to investigate the tolerability of various modified short treatment regimens for
patients with multidrug-resistant tuberculosis.

Materials and methods: a prospective observational study was conducted to study the tolerability of different
shorted regimens of AMBT for patients with multidrug-resistant tuberculosis treated during 2018-2021 with
different modified short regimens: 1 group (82 patients): 6BdqLzdLfxCfzCs 3BdgLzdLfx; Group 2 (56 patients):
(6BdgLzdMfxhdCs 3BdgLzdMfxhd).

Results: adverse reactions occurred significantly less frequently (in 32.1% vs. 63.4% of patients) on those
who treated with moxifloxacin at high doses than with levofloxacin and clofazimine due to fewer gastrointestinal,
hepatotoxic, allergic and hematological types of adverse reactions (p < 0.05), although the frequency of registration
of serious adverse events did not differ between comparison groups. After 6 months of treatment, adverse reactions

occur in 9.1 - 14.2% of patients.

Conclusions: High doses of moxifloxacin, compared to levofloxacin and clofazimine in the reduced regimens,
show clinically the same efficacy but better tolerability, in the algorithms of appointment. The reduced regimen

with its inclusion should be a priority.

The high efficiency of mSTR, but the continuation of the manifestation of AE after 6 months of treatment is
one of the arguments for reducing the duration of treatment to 6 months, which requires additional research.
KuiouoBi cioBa: TyOepKyab03 13 MHOKHUHHOIO JTIKAPCHKOKO CTIMKICTIO, MOAM(IKOBaHI CKOPOYEHI PEKUMHU

JKyBaHHS, IEPECHOCUMICTb.

Keywords: multidrug-resistant tuberculosis, modified short treatment regimens, tolerability.

Beryn

MynetupesuctenTHrid Tyoepkyinpo3 (MJIC-TB) €
3HAYHOIO 3arpPO3010 JJIsl CHCTEMU OXOPOHH 3JI0POB'SI Ta
060poThOHU 3 TYOEpKYIHL030M y CBITI. 3a manumu Beec-
BITHBOI Oopranizaiiii oxopouu 3mopos's (BOO3) y 2020
p., 0yno 3apeectpoBano 0mu3bk0 S00 000 HOBUX BHUIIa-
nkiB pesucreHtHocTi MBT no pudammninuny (Pud-
TB), O6inbIa yacTKa i3 SKUX MaJia TOJTATKOBY CTIHKICTh
IO IHIIHX aHTUMIKOOAaKTepialbHUX  MpenapaTiB
(AMBII) [1]. B Toi1 e yac MOKa3HUKH YCIIITHOCTI JTi-
kyBarHsg MJIC-Tb ta IIIJIC-TB (TyGepkympo3 3 mmpo-
KOIO JIIKapPCHKOIO CTIHKICTIO) 3aTUIIAIOTHCS HU3bKAMU,
Ha piBHI 57,0 % Ta 26,0 % BiamosinHo [1, 2].

JlikyBanus namientis Ha MJIC-TB ta IIJIC-Th
3aJIMIIAETHCS CKIIAJHUM, BUMArae Mo€IHaHHS KUTbKOX
AMBII, neski 3 SKUX MOXYThb MaTh BUCOKY TOKCHY-
HicTh, Ta Moxe TpuBatu 10 20 wmic [2]. Hebaxani
spuina (HS1), abo mo6Giuni peaxuii (ITP), mo mMoxyTh
BUHMKAaTH NPU BUKOPHCTaHHI cxeM JiikyBaHHs MJIC-
Tb nomaroTh 3HAYHWI HETATHBHUI BHECOK Y e(heKTHB-
HICTB, TOMY II0 € OCHOBHOIO IPHYMHOIO TIEPEPB Y JIKY-
BaHHI Ta, y CBOIO Yepry, COPHUSIOTH 3pOCTAHHIO MOIIN-
PEHOCTI pe3UCTEHTHOT 0 TYOepKyIb03y. Kpim Toro, npu
nikyBanHi MJIC-Tb MoXyTb BHHHMKaTH CepHO3HI
HS/TTP (CHSI/CIIP), mio nmoTpe0yloTh CBOEYAaCHHUX Ta
BiJIMOBITHUX MOHITOPMHTOBHUX IOCTi/DKEHb Ta IKYy-
BaHHs, Ta [P HEMIPABUIILHOMY BEJCHHI MOXYTb MPHU3-
BECTH JI0 iHBauiin3aiii xBoporo abo Bimminu AMBT ta
MporpecyBaHHs TyOepKyIb03y Hamami [3]

Hebe3neunnmu 1P € HeppoTOKCHYHI Ta OTOTOK-
CHYHI, $IKI MOXYTb BHHHMKAaTH IIPH BHUKOPHCTaHHI
iH’€KIIHHUX TIpemnapaTiB (KaHAMINWH, aMiKauH ado
KalpeoMillMH) Ta NOTpeOyIOTh BiANOBITHOTO MOHITO-
PHUHTY Ta JIKyBaHHs, 1100 3aNI00IrTH 1HBaJiAM3aIlii a-
nientiB. Came Tomy BOO3 pekomenayBaia oOMexeHe
BUKOPHCTAHHSI 1H’ €KIIHHUX IpErapaTiB B CXeMax JIiKy-
BanHs MJIC-TB, ane He3Bakarouu Ha 11e, IESKi OKpeMi
CXEMH BCE 1€ MOKYTh BKJIFOYATH Iii nperaparu [4, 5,

6].

YV 2016 p. BOO3 ony6mikyBana HOBI peKOMeH/1a-
mii momo iikyBaHHS xBopux Ha MJIC-TB, B sikux Oymun
BUKJIaJIeH] 3arajbHi MPUHIMIN (HOPMYBAHHS PEKUMIB
xiMioTepanii Uit XBOPHX Ha MYJIbTUPE3UCTEHTHUH TY-
0epKyp03, Ta OyJia MpHIiIeHa ocoOyiMBa yBara 0e3-
MEYHOCTI PEKUMIB JIiKyBaHHs [4].

CyuacHuii pexuM ximioTeparrii moTpioHo Gpopmy-
BaTH 3 OOOB’SI3KOBMM YpPaxyBaHHSIM HE TiJIbKH HOTO
epeKTHBHOCTI, a U Oe3mevHocti. JlikyBaHHS TPOBO-
JIUTH Ha QOHI )KOPCTKOTO MOHITOpUHTY 1P Ha moyaTKy
Ta y MpoIleci TiKyBaHHsI, IKAH HanpaBJIeHUN Ha Ipodi-
nakThKy BUHUKHEHHS [IP abo CIIP. V pa3i BUHHK-
HeHHs [1P, 3anexHO Bi CTyNeHI BUPaKEHOCTI, BH3HA-
YaTUCh 13 TAKTUKOIO MIOJI0 XiMioTeparii Ta CHMIITOMa-
THYHOTO JiKyBaHHs. AMBII BigMiHsi€TbCS (4aCTKOBO
ab0 THMYACOBO), SIKIIO iarHOCTOBaHO 3—4 CTYIIiHb BH-
paxenocrti [1P. PekoMeHI0BaHO BHIIy4aTH 3 PEXHUMY
AMBT mnpenapat, skuit Bukiukae Tpusary CIIP, 30k-
pema Ti AMBIL, siki MalOTh BUCOKHH PH3MK BHHHK-
HeHHs Takux BuIiB CIIP, sk KapAi0TOKCHYHICTH, HEMO-
CTaTHICTh HUPOK, T'€IIaTUT, TIYXOTY, JETPECiio/ICuX03
[71.

Ontumanbaumu pexkxumamu AMBT nHa nanuit yac
€ KopoTKi pexxumu JikyBauus (KPJI), mo Bkmo9aoTh
Ttk epexTrBHI AMBII 3 rapauM npodinem 6e3ned-
HocTi. [lomyk Takux peXuMiB ifie aKTUBHO B yCHOMY
CBITI, SIK Y paMKax KIIiHIYHUX BUIPOOYBaHb, TakK i B pa-
MKax OmnepaniiHuX JOCTIHKEHb. 32 OCTAHHIMU JaHUMH
nitepatypu, Bxe 10 2017 poky uioHaiimenie 62 kpa-
{HM TIOYaJ¥ BUKOPHUCTOBYBATH OLTBII KOPOTKI CXEMH
nikyBanHsg MJIC-TH Ta y 68 kpainax Bxe € JOCBix BU-
KOpHCTaHHs OenakBiiiny [8].

He nuBisunch Ha YHMCIEHHI JOCTIHKEHHS LI0/0
TIOUIYKY ONTHMAIBHOTO MOAM(IKOBAHOTO KOPOTKOTO
pexxumy sikyBanus (MKPJI), ommyOnikoBaHuX JaHuX 1ie
MaJio.

B Vkpaini npoBezeni Ta omyOJikoBaHI pe3yib-
TaTH JOCIHIKECHb, IO BKJIIOYAIOTh €(EKTUBHICTH Ta
6esmeunicts aeskux BuaiB MKPJI. Tak, y 2019 porii Ha
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6a3i 1Y «HamionanbHmiA iHCTUTYT (TU3IaTPil 1 MyJIb-
moHosorii HAMH VYxkpaiau»y (HI®IT HAMHY) 6yno
po3IoYaTo onepauniifHe JTOCHTiPKEHHS OA0 PO3pOOKU
YIOCKOHAJICHOTO QJITOPUTMY JIIKyBaHHs (aibTepHa-
tuBa anroputmy BOO3), y kotpomy st MJIC-TB (y
TOMY YHMCII 715l XBOPHX i3 MOIIMPEHUMH TIPOLIECaMH Ta
13 PE3UCTEHTHICTIO JI0 iH’ €KIIMHUX TPEMapariB) 3ampo-
MOHOBaHI MOAN(IKOBaHI KOPOTKI PEXHMMH JIIKyBaHHS
(9-TH MicsuHi), 110 BKIIOYAIOTH OEMaKBIIiH Ta JIiHE30-
J1i1, ane pi3Hi KiIacu GTOPXiHOJIOHIB Ta BKIIOYAIOTH 00
Hi - KII0¢a3uMiH, Ta OIyOTiKOBaHi mmepiri 1aHi moao ix
BHcokoi edextuBHOCTI [9, 10].

Takox B Ykpaini 3a 6a3i HIOII HAMHY musa
xBopux Ha MJIC-TB Oynu po3pobineHi ckopoueni 12-
TH MIC PE&KUMH Ha OCHOBI JIiHE30Ji1y (aJbTepHATHBA
KPJI), Ta KOTpi NpU3BEIH A0 BUIIKYBAHHS OijbIIe HIXK
y 90,0 % Bumaakis [11, 12].

JloCTyI 10 KOPOTKUX, MEHIII TOKCHYHHUX Oe3iH'€K-
LIHUX PEKUMIB MOXKE CIIPUSITH JOCSITHEHHIO T100aIb-
HUX IIeH B YCYHEHHI CTpaXK/IaHb, OB’ I3aHUX 3 TyOe-
PKyITBO30M, TOMY HOTPiOHO NPOBOIWTH TIOAAJBIII
ORI eTaTi30BaHi JOCHTIHKEHHS HE TUTBKH e(peKTHB-
Hocri pizanx MKPJL, a i1 ix mepeHocuMocTi Ta Oe3med-
HOCTi, IO JO3BOJHTH 3pPOOUTH TpPaBHIBHHUN BUOIp
cxemu JikyBanHs [13].

Merta gociiIKeHHs — BUBYUTH IIEPEHOCUMICTb Pi-
3HUX MOJAW(IKOBaHMX KOPOTKUX PEXKUMIB JIKYBaHHS
JUISL XBOPUX Ha TyOepKyJb0O3 13 MHOXHHHOIO JiKapCh-
KOO CTIHKICTIO.

Marepiaaun Ta meToan

byno mnpoBeneHO NpocHeKTUBHE oOcepBaliiiiHe
JOCTIDKSHHSI II0JJ0 BUBYCHHS IIEPEHOCUMOCTI 2-X MO-
TU(IKOBaHUX KPOTKHX peKuMiB nikyBaHHA (MKPJII)
st 180 xBopux, KoTpi paHimre He iikyBaaucs AMBIT
2 psagy Ta mepenpoiTbOBAaHIMH JiKAMH IPOTSATOM
2018-2021 pokis Ha 6a3i HI®IT HAMHY Ta K3 «/lHimn-
POIETPOBCHKE 00IaCHE KITIHIYHE TiKYBaIbHO-TIpodiia-
ktuyHe 00'eqHanHsa JIOP»: 1-ma rpyma (99 xBopux)
skuM  mpusHadamu  MKPJI-1:  6BdqLfxLzdCfzCs
3BdgLfxLzd; 2-ra rpyma (81 XBOpHMX) SIKHM MpU3HA-
ganu MKPJI-2: 6BdgMfx"LzdCs 3BdgMfx"Lzd.

ChiBCTaBHICTh MK XBOPHMH TPYI IOPIBHSHHS
NPOBOJMIIOCH 32 BIiKOM, CTaTTIO, PEHTTCHOJOTIYHOKO
XapaKTepUCTHKOI0, mpodinem pesucteHTHOCTI MBT,

MAaCHBHICTIO OaKTepiOBUAUICHHS. XBOPi, IKi OTPUMY-
Bayy pi3Hi pexxumu AMBT He Bifpi3HUTUCH 3a BIKOM,
CTaTTIO, MOLIMPEHICTIO TyOepKyJbo3y, KUIBKICTIO Ta
pO3MipaMH AECTPYKLiH, BCTAHOBJICHUM BUIIAJKOM TY-
0epKyJIb0O3y, 10 O3BOJIUTH OTPUMATH BIPOTiIHI JaHi
CTOCOBHO €()EKTUBHOCTI PEKHMIB aHTHMiKoOaKTepia-
JILHOT Teparii, o J0CIIHKYBaJIUCh, MIX TPyNaMH I10-
piBHAHH:A. Tpeba 3ayBakuTH, IO OUIBIIICTE XBOPUX
MaJIH TIOMIMPEHi AECTPYKTUBHI 3MIiHH B JIETCHSX.

ANTOpPUTMH TIPOBEACHHS CKPHHIHTY, IpHU3HA-
YEeHHsI TiIKyBaHHS Ta BHOOPY TaKTHKH HACTYITHHUI:

Kpoxk 1. CkpuHIHT Ta BKIIFOYCHHS.

[licinss BCTaHOBICHHS PE3UCTEHTHOCTI A0 pH-
¢damminuny 3a GeneXpert, mposoamnu Geno Type I-11,
Ta y pasi BiacyTHocTi MyTaniii B renax Gyr A, Gyr B
PO3MIOYMHAIY JIIKyBaHHS 32 OHUM 13 pexXuMiB rpyn 1
a0o 2, 32 yMOB BIICyTHOCTI 1HIIMX KPHUTEPIiiB BUKIIIO-
yenHs (pesuctentHicTh MBT no inmmx AMBII pexu-
MIB JIiIKyBaHHsI, J€KOMIICHCOBaHI CepLIeB] MIOKa3HUKHU a
TaKOXX MEYiHKU Ta HUPOK — SIK JI0, TaK i B IpoIIeci JIiKy-
BaHHS).

Kpok 2. Kopekuis nmikyBaHHA 32 HEOOXiTHOCTI,
KpHUTEpii BUKIIOYECHHS 38 MPUINHI BUHUKHEHHS HeOa-
xannx seuml (HA) abo mo6iunmx peaxkiit (I1P).

-y pasi BuaukHeHHs [1P 3-4 cTymens Bupaxe-
HOCTI, IPOBOJIWJIM TUMYACOBY (He Oiiblie 3-X THXKHIB)
Biaminy AMBII (abo ycsoro pexxumy), 1o Mpu3BiB 10
BuHHKHEHHs [IP, 10 3unkHeHHs cumntomis I1P, i3 Ha-
CTYIIHUM TIOHOBJICHHSIM CTapTOBOTO PEXHMY Y IOB-
HOMY CKJIaJi;

-y pasi HeoOximHOCTI MOBHOI BiaMinu AMBII,
mo BukimkaB [IP 3-4 crymens (kpiM IMKIOCEPHHY),
MAIliEHT BUKIIIOYABCA i3 JaHOTO (hparMeHTy IOCIi-
JDKCHHSI Ta TPU3HAYABCS 1HIMBIIyaTi30BaHUN PEXUM
JIKyBaHHS.

Kpoxk 3. Ouinka pe3ynbTaTiB JiKyBaHHS Ta Iepe-
HOCHMOCTI yepe3 6 Mic BiJi HOro TO4aTKy.

Kpok 4. Ouinka pe3yJbTaTiB JIiKyBaHHs Ta repe-
HOCHMOCTI Ha MOMeHT 3aBepiueHHs MKPJI.

Kpok 5. Ouinka pe3ynbTaTiB JlikyBaHHs yepe3 12
mic micist 3aBeprieHHs MKPJI.

Jlyist aneKBaTHOTO CHOCTEPEKEHHs 3a O3HAKaMHU
[IP cyBOpO BUKOHYBATM MOHITOPHUHTOBI HOCIIKEHHS
mpoTsroM ycboro kypcy AMBT (tabmwmms 1).
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Tabmums 1
MOHITOPHHT JTIKyBaHHSI XBOPHX

g
[Toka3HUK MOHITOPUHTY = E g E E E E E 020 E SS9 3383

£ s|s|s|=s|=s|=|s

O
IndopmoBana 3roga x| -|l-1-1-1-1-/-/-1-1-/l-1-/1-1-1-1-
3pazok TS Xpert VU A N N U (VU N A AU (U B A IV
MTB/RIF®
3pazoxk mis MI moci-
okenns (LPA) N
3pa3ok At MiKpOCKOMil X [ x| x| x|x|x|x|x|x|x|x|x|x|=-|=-1-1-
3pa3ok KyJabTypu X [ x| x| x|x|x|x|x|x|x|x|x|x|=-|=-1-1-
3pazok ast pTMY X X - =-1-1-
Kniniuyauit Ta Th anam- SV U I N N U N U N U A U I
HE3
OrliHKa 03HAK Ta CHMIITO-
is X [ x| x| x| x|x|x|x|x|x|x|x|x|=-]|x]|-1]X
3pict x| -]/ -1-1-1-1-1-1-1-/-/l-1-1-1-1-1-
Bara X [ x| x| x|x|x|x|x|x|x|x|x|x]|=-|x]-1]x
®Di3uUKaILHAN OTIIALL X X X X X X X X X | x X X X | -] x| —-1]x
TecT Ha BariTHICTh x| -|-1-|-1-1-|-/-1-|-/=-1-/|-1-1-1-
Tect na BIJI x| -|l-/-1-/-1-|-/-1-/|-1-1-/-1-|-1-
CD4* x| -|-1-|-1-1-|-/-1-|-/=-1-/|-1-1-1-
BipycHe HaBaHTaXCHHs SV N N N U N U N U AN U I
BIJI
IloBepxHeBUil  aHTUTEH SV U U U A A N N R N I A
Bipycy rematuty B
AmnTHTina 10 renatuty C x| -|1-1-|-1-|-1-/-1-=-/-1-=-/|-|=-/-=-1-1-
depmeHTH TICYiHKH
(AJIT, ACT, Gixipy6in) X [ x| x| x|x|x|x|x|x|x|x|x|X]|=-|-]|-]-+-
3aranpHUH aHaIi3 KPOBi X [ x| x|x|x|x|x|x|x|x|x|x|x|-|-]1-1]-
Kpeatnnin /xkmy0odkoBa
(insTparis X [ x| x| x|x|x|x|x|x|xX|x|x|X|=-|-]|-]-
Kaniit/marpii X [ x| x|x|x|x|x|x|x|x|x|x|x|-|-]1-1]-
Morsouna kucnora (npu
HaKToaIHTO31) X [ x| x| x|x|x|x|x|x|xX|x|x|X|=-|-]|-]-
Jlinaza (npu abaominaib-
X Gormsx) X [ x| x| x|x|x|x|x|x|xX|x|x|X]|=-|-]|-]-
['moko3a KpoBi X [ x| x| x|x|x|x|x|x|x|x|x|x|-|-]1-1]-
KoHcynpranis okyicta x |- | -|-|lx|-1-1-1-1-/l-/l-1-1-1-1-1-
Koncynbrariis HeBposora -l -|l-|x|-|-1-1-1-1-1-/-/-1-1-1-
KT OI'K X X X | - | x| -1]x
EKT X | x| x| x| x| x| x|x|x|x|x|x|x|=-|=-]-1]=
Orrika HeOaXaHHUX SIBHII] X [ x| x|x|x|x|x|[x|x|x|x|x|-|-1-1-

JlikyBaHHS XBOPHX MPOBOIMIIOCS BiAMOBIIHO 110
MPOTOKOITY AOCIiKEHH. 3arajdbHAN IPUHIUIL: BiIIO-
BiJTHO /10 KpUTEPiiB BKIIOUEHH/BUKIIIOYCHHS Ta 32 PO-
3pobieHuMH anroputMamu JiikyBaHHA, AMBT mo-
BUHHO Mictuti He MeHme 4-x (MKPJI-2) abo 5-tn
(MKPJI-1) epextuBanx AMBII npotsrom nepmmux 6-
TH Mic JikyBaHHS Ta 3-Xx AMBII — nporsirom Hactym-
HOTO TepioJy JOJIKOBYBaHHS (3aJMIIANM TibKH Oak-
tepuruaHi AMBII — Gepaksinin, niHe30mi1 Ta HTOPXi-
HOJIOH). OCHOBHMI NPWHIMI: KOXHHUH 3 PEKUMIB
MKPJI 000B’s13k0BO BKJIFOUAB O€IAKBLTiIH, (BTOPXIHO-
JIOH Ta JIIHE30JIi] IPOTATOM ychoro Kypcy AMBT, a Ta-
KOX IUKJIOCEPHH TPOTIATOM MEpPIINX 6-TH MIC JiKYy-
BaHHsA. AMBII i3 6akTepiocTaTHUHOIO Ti€t0 (IUKIOCe-
puH Ta/abo kiaodazumin) Ha MBT BingmiHsHCh Yepes 6

mic JikyBauHs. MKPJI-1 BiapizasiBcs Big MKPJI-2 TuMm,
IO XBOPUM MNpHU3HAYanH JieBOo(IoOKcaluH (BUpaXKeHa
6axrepunnana i Ha MBT) Ta k1o¢a3zumin (BupakeHa
crepuiizyroda 1ist Ha MBT) y ctangapTHHX TepaneBTu-
YHHX J03aX, a B Tpymi xBopux 3 MKPJI-2 3amicTs HUX
— MOKCHU(IIOKCAIUH y MaKCUMAaIbHIN TepaneBTUYIHII
no3i (0,8 1), mo Mae BUpakeHy 1 OakTepuIHIHYy, 1 CTe-
pHITI3yI0YYy JiF0 OJTHOYACHO.

Tpusaiicts ckopoueHux pexnmiB MBT onnakoBa
— 9 wmic, 13 NOOBXEHHSM 10 12-TH y pa3i HassBHOTO Oa-
KTepiOBUAIJICHHS Ha 4-My Mic JIiIKyBaHHS a00 y pa3i He-
JIOCTAaTHHOT KITIHIKO-PEHTTEHOJIOTIYHOT JMHAMIKH Ha 9-
My Mic JikyBaHHs. [Ipenapatu y KOXXHOMY PEXHUMI JTi-
KyBaHHSI 3aCTOCOBYBAJINCH LIOICHHO Ta y 3arajbHO Te-
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paneBTUYHUX /033X (OKpiM OemakBiuTIHY — TpH3HA-
qeHHS 3 pa3u Ha TYKIEHb Yepe3 2 THXKHI BiJl MOYaTKY
JIKyBaHHS).

SIkmo y XxBoporo GakTepioBHIUICHHS HE MPUIIH-
HSJIOCH MIPOTATOM 4-X MiC BiJl HOYaTKy JIKyBaHHS (Ha
6-My mic) abo Mana micle peBepcis MO3UTHBHOI KyJIb-
TYPH HicJIsl KOHBEPCii, BUPILIyBaJId MUTaHHS CTOCOBHO
BUKJIIOYEHHS MallieHTa 3 JOCTipKeHHs. JonaTkoBo,
gaKkmo Oyna HEOoOXimHICTh BiAMIHATH 2 Ta Oinbiue
AMBII 3a mpuunHM iX HerepeHOCHMOCTi abo pe3ncrte-
HTHOCTI, CTaBWJIM ITUTAHHS IIPO BCTAHOBJICHHS HEBAAUl
Ta BUKJTFOUECHHS XBOPOTO 13 JOCIIKEHHS.

OriHKa pe3yIbTaTiB JiKyBaHHS BiIOBITHO J0 MO-
CTaBJICHUX 3aJ1au:

Pesynbratu Ha MoMeHT 3aBepiieHHs MKPJI (ocTa-
TOYHI Pe3yJIbTaTH) OLIIHIOBABCS 32 IIOKa3HUKaMH KOT'0-
prHoro ananizy BOO3 (3a pmediHiuisMu Ha MOMEHT
OLIIHKH): BUJIIKyBaHHS, JIIKyBaHHs 3aBepIIeHe (pa3oM —
e(eKTUBHE JIIKyBaHHs ), BUOYB 3 IiJ Harsy, HeBaaya
JKyBaHHS, TIOMEp, PE3yIbTaT HEMOXKIUBO KIacH(iKy-
BaTH.

[leperocumicTs JiKyBaHHS BHBYAIH 33 HACTYII-
HUMH TTOKa3HUKaMH: KITBKICTh XBOPHUX, IO MAJIX X04a
0 omny I1P; kxinpkicTh 3apeectpoBanux [1P; KimbKicTh
CIIP; XinbKIiCTh Ta CTPOKHA BHHUKHEHHS Pi3HUX BHUJIB
I[P 3a cumMnToMOKOMILIEKCaMH (T€NaTOTOKCUYHI, JTHC-
MEeTICUYHI, TICUXOEMOILIii{HI, HEBPOJIOTI4HI, KapJi0TOK-
cuyHi (moopxxeHHs inTepBainy QT), iHmii.

JlaHi pe3ysbTaTiB 0OCTEKEHHS Ta JIKYBaHHS XBO-
pHx Ha TyOepKyJb03 30epirainuch, 00poOIrOBaIMCs Ta
00YHCITIOBAITKCS 32 TOTIOMOTOIO JTIIEH3IHUX Tporpa-
MHHX [IPOAYKTIB, SIKi BXOJATH B makeT Microsoft Office
Professional 2010 (Exel), minenmis Russian Academic
OPEN No Level Ne 43437596. Ominka pe3yJbTaTiB Ji-

KyBaHHS OIiHIOBaJIaCh uepe3 6 Mic (TIPpOMiKHI pe3yIib-
TaTH) Ta HA MOMEHT 3aBEPIIEHHS JIKyBaHHS 3a IMOKa3-
HUKaMH KOTOpTHOro aHamiizy. CraTuctuyHa oOpoOka
MIPOBOAMIIACH 33 MapaMEeTPUYHUMHM i HemapameTpud-
HUMHU METOJaMH CTaTHCTHKHM B3aeM03B’s30K MiX pi3-
HUMH (DaKTOpaMH OL[IHEHO 3a IOTIOMOTOO BiJHOILICHHS
manciB (BHI — odds Ratio) 3a 4oTuproxmosbHOIO Ta0-
JHnero, 1Mo0yJOBaHOIO 32 HPUHLUIIOM TIOPiBHSIHHS
JBOX TPYI 32 HAsBHICTIO Ta BiCYTHICTIO O3HAKH, IO
BHUBYA€ETHCS. [ MOpiBHAHHS BiIHOCHUX 3HAYCHB (da-
CTOT HAsABHOCTI O03HAK) 3aCTOCOBYBAIM t-KpUTepiit
CreionenTta-®imepa i BiTHOCHAX BEJIHYUH Ta KpPH-
Tepin 2.

PobGota BHKOHaHA 3a KomTH Jlep:kaBHOTrO OF0-
JDKETY.

Martepiaam Ta ix 00roBopeHHsl

3a nepion 3 ciuns 2018 p. no xoBTens 2021 p., Ha
6a3i HI®II HAMHY Ta K3 «/lninponetpoBchke 00a-
CHE KJIIHIYHE JIKYBaJIbHO-IIPO(IIAKTUYHE 00'€THAHHS
JOP» Oymo BrmtodeHo y nocuimkeras 180 XxBopux.

Cepen XBOpHX, III0 PO3MOYANIH JTIKyBaHHS, BHOYJIO
3 KOPOTKHX PEKUMIB YeTBepTa YacTHHA 0ci0. Y Oinb-
mIocTi XBopux oTpuMainu 3a gaauMu TMY MBT pesu-
CTEHTHICTb 10 dTopxiHomnoHiB (y 12,2 % T1a 'y 24,7 %
xBopux), [IP 3-4 crynenst Ha AMBII (y 4,0 % ta'y 4,9
% XBOpHX), Ta 32 IPUYMHH ITOIIUPEHOT0 MaJIOKypade-
neHOTO Tporiecy B Jerensax (y 1,0 % tay 1,2 % xBo-
pux). Yci i xBopi Oysii nepeBe/ieHi Ha iHAUBIAyalTi30-
BaHi pexxumu AMBT. To6To0, moaanplie BUBUCHHS I1e-
PEHOCUMOCTI JIiKyBaHHS OyJI0 TPOBEACHO Cepes
XBOpHX, KOTpi 3aBepuriuid MKPJI 6e3 3MiHH pexnmy,
T00TO Yy 82 xBopux Tpymu MKPJI-1 ta y 56 xBOpHX
rpymu MKPJI-2.

Ha MoMeHT 3aBepIeHHs JTiKyBaHHS OTPUMaHO pe-
3ynbTaTH (TabmuI 2).

Taomuus 2

OcTaTouHi pe3yJbTaTy JIIKyBaHHsI XBOPHUX, 1[0 OTpUMYBaiH pi3Hi Buar MKPJI

I'pyma 1 (MKPJI-1) I'pyna 2 (MKPJI-2)
[MonepenHiii pe3ynbTaT JiKyBaHHS N =82 N =56

abc. % abc. %
BustikyBaHHs 44 53,6 53 94,6
JlikyBaHHs 3aBeplleHe 38 46,3 3 53
YcmitiHe JiKyBaHHS 82 100 56 100
Hesnaua jikyBaHHs 0 0 0 0
BubyB 3 mij Harsiay 0 0 0 0
[omep 0 0 0 0

EdexruBHicTh TiKyBaHHS pi3HUX BHAIB MKPJI Ma-
KcUMasbHa. AJie N7 BUPINICHHS MHUTaHHS, SIKAH pe-

JKUM JIIKyBaHHA OLTBII NIPUHHATHUHN Ta B SKUX BUMAJI-
Kax, MOTPIOHO BUBYMTH Ta TOPIBHATH IX NEPEHOCH-
MICTh (IWB. MaJIFOHOK 1).
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1HIIIE (3MiHA KOJIbOPY LIKIPH,. .
HE(POTOKC
reMaToJIOor14Hi
apTparivHi
nooBkeHHs iHTepBary QT
anepriyi
HEBPOJIOTTYHI
MICUXOEMOIIHH1
remaToTOKCUYHI
racTpOIHTECTHUHAIBHI

HJI 3araigom

0,0

L8 22,0 *

10,0 20,0 30,0 40,0 50,0 60,0 70,0

® HS mKPJI-2 ®HS MKPJI-1

Man. 1 — Kinokicmo piznux eudis I1P (HA), 6 momy yucai CHA ceped xeopux axi ompumyeanu pisui euou mKPJI
[Iprmitka. * 3Ha4eHHS MOKA3HHUKIB BIPOT1THO BiIPI3HAIOTHCA MixK XBOpUMH, 10 oTpumyBanu MKPJI-1 a6o MKPJI-

2 (p < 0,05)

BignosigHo g0 mai. 1, kinekicts [TP (HS), He 3a-
JIGKHO BiJ CTYIIEHS BUPAXEHOCTI (rpeiimy) Oyiio 3ape-
ectpoBaHo y 52 (63,4 %) XBOpUX, KOTPi OTPUMYBAIIH
MKPJI-2 (3 Mokcudokcanusom) nopisHsHo 3 18 (32,1
%) xBoprMH, KoTpuM Oy1o npuzHaueHo MKPJI-1 (3 ne-
Bo(iokcanmHOM Ta Kinodazuminom), p < 0,05. 3ara-
npHA Kinbkicte HS (B Tomy umcnmi — cepitosni HS,
CHJI), Takox 3apeecTpoBaHO y 3HAYHO OUIBIIOT KiJIb-
KOCTI XBOpHX, 1o oTpuMmyBaiu MKPJI-1 nopiBHsHO 3
MKPJI-2: y 120 (46,3 %) npotu 33 (58,9 %), p < 0,05.
3nauHo yacriire y nauieHTiB i3 MKPJI-1 nopiBHsiHO 3
MKPJI-2 Bunukanu Hactynsi Buau HA: ractpoinrecTu-

HaubHi - y 25 (30,5 %) abo y 6 (10,7 %) xBOpuX, rena-
TorokcuuHi - y 18 (22,0 %) a6o y 1 (1,8 %) xBopux,
anepriuni - y 13 (15,9 %) ado y 1 (1,8 %) xBopux Ta
rematosioriuti - y 25 (30,5 %) abo y 6 (10,7 %) xBo-
pux, p < 0,05. IlcuxoemouiiiHi, HEBPOJIOTIUHI, KapIio-
Tokcn4Hi (ogoBxeHHs iHTepBay QT), HedpoTokcH-
YHi, TOIIO — 3yCTPIYaINCh 3 OHAKOBOIO YAaCTOTOO MiXK
rpyHaMH.

CHJI Takox OyJ10 3apeecTpOBaHO AEIIO YacTille y
XBOpUX, 10 oTpuMyBaiu pexum MKPJI-1 a6o MKPJI-
2:y 10 (12,2 %) mpotu 3 (5,4 %) nartienTis, xoua cra-
THUCTHYHOI pi3HuLi He 6yi0 orpumano (p > 0,05), aus.
Mai 2.
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iHI1Ie (3MiHA KOJTBOPY HIKIPH, . .
He(POTOKC
reMaroJIOT14HI
apTpanrivyHi
nojoBxkeHHs iHTepBary QT
aJyieprivxi
HEBPOJIOT14HI
MICUXOEMOIIHH1
TeIIATOTOKCUYH]  maSemn 2 4

racTpOIHTECTUHAJIbHI

HJI 3araiom
0,0 2,0

CH: mKPJI-2

4,0

Man. 2 — Kinvxicmo pisnux eudie CHA ceped xeopux wjo ompumysanu pizti euou mKPJI

VY xBopux, kotpi orpumyBanu MKPJI-1, nopis-
Hs1HO 3 MKPJI-2, cTpoky BUHUKHEHHS pi3HUX BHUAiB H
OyJIM 0JTHAKOBMMH MK 'pyHIaMU MOPiBHSHHS Ta CTaHO-
Bud (3,0 £0,2) mic ta (2,5 + 0,3) mic (p > 0,05). Tpeba
3ayBaXKUTH, 110 Y YACTHHU XBOPHUX TIPYI TOPIBHIHHS
HJ1 Bunukanu micist 6-ro Mic Bij HO4aTKy JIIKYBaHHS —
y 17 (14,2 %) npotu 3 (9,1 %) xBopux (p > 0,05).

BucHoBku

Pi3Hi BHIM MOTU(IKOBAHUX CKOPOUCHUX PEIKUMIB
JKyBaHHS, K HA OCHOBI MOKCH(IIOKCANIMHY, TaK 1 Ha
OCHOBI JIEBO(IIOKCAIIMHY Ta KIIO(A3UMiHY, IIPH3BOISATH
JI0 MaKCUMaJIbHOT €()EeKTUBHOCTI JIIKyBaHHSL.

IlepeHocuMIcCTh JTIKyBaHHS OyJjia 3HAYHO Kpaila, y
pa3i mIpu3HaYeHHS MOAMU(IKOBAHOIO KOPOTKOTO pe-
JKMMY JIiIKyBaHHsI HA OCHOBI MOKCH(]JIOKCAIMHY, NOPIB-
HSTHO 13 PESKUMOM Ha OCHOBI JICBOG)IOKCAIIMHY Ta KJIO-
(ha3uMiHy: KiJIbKICTh XBOPHX, Y KOTPUX BHHUKJIO X04a
0 omHO HebaxxaHe sBUIE, ctaHOBWIA 32,1 % mpoTn
63,4 %, 3a paXyHOK MEHIIOI KiJIbKOCTi TaCTPOIHTECTH-
HaJIbHNX, FeTMIaTOTOKCHYHKX, AJICPTIYHHUX Ta FeMaToJio-
riyHUX BUAIB MOOIuHMX peakuiit (p < 0,05), xoua yac-
TOTa peecTpallii cepho3HNX HeOaKaHUX SIBUII HE Bipi-
3HSUIaCh MK IpynaMu mopiBHSHHS. ToOTO, pexxumMom
BHOOpY /ISl IPU3HAYCHHS € came MOJU(iKOBaHUN KO-
POTKHIA pEXKUM Ha OCHOBI MOKCH(JIIOKCAIIHHY.

CepenHiii TepMiH BUHUKHEHHST HEOa)KaHUX SBUIII,
He3aJIe)KHO BiJl MPU3HAYEHHS TOTO M iHMmoro Buay HA
HE BiAPI3HABCA Ta CTAaHOBHB Yy CepegHBOMY 2,5-3 Mi-
csii.

Ha 6-my wmicsui nikyBanHs Ta mizHime HS Bunn-
kamy 9,1 — 14,2 % xBopuX, 1110 TOBOPUTb PO OB~
HICTh TIPOBEJEHHS OINBII JIETAILHOIO aHAII3y LI0A0
pPaHHBOI OAKTEPUIMIHOI AKTUBHOCTI MOAM(DIKOBAHIX
KOPOTKUX PEXHMMIB JIIKyBaHHS Ta BUBYEHHS ITUTaHHS
MIOJI0 OIIBHOCTI CKOPOYEHHS iX 3arajibHO1 TPHUBao-
CTl 10 6-TH MICSIIIB.
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AHHOTALMSA

XPpOHUYECKHUH 3aI0op MPEACTABISAET COO0H BAXKHYIO MEIUKO-COUANBHYIO MPOOJIeMy BO BCEX CTpaHaX MHpa
1 ABJIACTCA MHBAJIUAU3ZUPYIOIIUM 3a60J‘IeBaHI/IeM, TPEKAC BCEro, n3-3a CHUIKCHUA COHI/IaHbHOﬁ AKTUBHOCTH, IICH-
XO3MOIIMOHAILHOM yCTOWYNBOCTH U KayecTBa *HU3HU 00JbHBIX [1-3]. [Ipu BceM MHOr000pa3uu CyIeCTBYIOIINX
J'Ia60paTOpH0-I/IHCprMeHTaJ'H)HLIX BOBMO)KHOCTCI‘/‘I, HCT UCYCPIIBIBAOMICTO IMOHUMAHUA 3TUONATOICHE3a 3a0oJre-
BaHHU U KaK CJICACTBUC, ONPECACICHUSA NOJHOLICHHOT'O o0beMa MPpOBOAUMOTO JICUCHUSA I JOCTUKCHUA HaAUTyq-
IIMX pe3yJIbTaTOB B BHJIE BOCCTAHOBJIEHUS MOTOPHO-3BaKyaTOPHOI (YHKIMH TOJICTOW KUIIKH [2, 4]. AKTyasb-
HOCTb HCCJICJOBAaHUA TOJICTOM KHIIIKHU CBsI3aHA U C APpYyIrumu e€e BaXXHEHIIIMMH KU3HEHHO HCOGXOI[I/IMI)IMI/I (byHK-
UMy (MTAIIEBAPUTETbPHONH, UIMMYHHOH ¥ Jp.), ¢ HEMaJbIM YHCJIOM €Ie Majo M3yYCeHHBIX 3a00JICBaHHM, C
HCOOCTAaTKOM d)yHZ[aMCHTaHBHLIX 3HAHUI B 00JIACTH UX STHOJIOTHH U IIaTOr¢Hesa, a TAaKXKE MOJICKYJIIAPHO-KIIETOY-
HBIX MEXaHU3MOB PETYJLINH (PU3HOJIOTHUECKON U perapaTHBHON pereHepaIiy ey T0THO-KHIIETHOTO TPaKTa
genoBeka. Kpome Toro, st 3amopa, a Takke psja Ipyrux 3a00JIeBaHHNA TOJICTOM KHIIKH, TaKUX Kak OOJIC3Hb
Kpona, cuHApOM pa3apakeHHOTO KHINEYHHWKA, HECTICITU(PUICCKUN S3BEHHBIH KOJIUT, XapaKTEPHbI HapYIICHHS
(I)YHKHHOHaﬂLHOﬁ AKTUBHOCTU CTCHKH KUIIKHW, BOBHUKHOBCHHEC BOCIAJIUTCIbHBIX MPOLCCCOB B MOACIU3UCTOM
cioe U ciu3ucTor obosouke [S5]. MiMeroTest paboThI, B KOTOPBIX aBTOPHI OTMEYAIOT Pa3/IMuHbIE MaTOJIOTHUECKHE
W3MEHEHHMs B TAaHTIIMSIX dHTepallbHOM HepBHOW cuctembl (DHC) npu crapeHun, KapIHOME, BPOK/ICHHBIX TeHe-
THYCCKUX 3a6OHeBaHI/I$[X, MPOABJIATOIINXCSL zmcnnamdeﬁ HCPBHBIX KJIETOK HUJIW JUCTaHTJIMOTCHO30M, KaK HaIlpu-
Mep, ripu Oone3nu ['upimpysra [6—9]. 3BecTHO, 4TO MHOTOYHCIICHHBIC Oe3MUeTMHOBBIC BojokHA MC B momas-
JIAOMIEM YUCJIC ABJIAIOTCA NPOU3BOAHBIMU OTPOCTKOB PA3JIMYHBIX TUIIOB I'AHITIMO3HBIX KJIICTOK CaMOT'O CIIJICTCHUA
[10, 11]. HepBHbIe BOJIOKHA OOBEAMHSIOTCS B IMTyYKH M CTBOJIMKH, KOTOPBIC U COCTABIISIOT COOCTBEHHO TpEeXMeEp-
HYIO, IITUPOKOTICTIUCTYIO CETh, OKPYKAFOIIYIO B BHIC PYTIIsApa KUIICUHYIO TPYOKy. OCHOBHAS POJIh FAaHTITHO3HBIX
kinetok MC 3akirouaeTcs B HWHHCpBAlA MBIIICYHO TKaHH, obecrieueHn peryjainuu MOTOPHUKH U IICPUCTAJIb-
TUKHU cTeHKU KukH [ 11]. K coxkanenuto, BOMpoCkl 3THONATOTeHe3a YIHTEPATbHON HEPBHOM CUCTEMBI TIPH Pa3iInuy-
HBIX 3a00JIEBAHMAX TOJICTOM KHIIKH YCJIOBCKA, B YaCTHOCTHU IMPH XPOHHYCCKOM MCEIJICHHO-TPAH3UTHOM 3aIiopc
(XMT3), n0 cux Iop OCTAIOTCS MaJI0 M3YYCHHBIMH. [0 MHEHUIO OONBIIMHCTBA KIMHHUIIUCTOB, XUPYProB U (H-
3HOJIOTOB, JJId YCIICHITHOT'O JICUCHUA, HOCHGI[yIOH.ICfI BOCCTaHOBHUTEJILHOM TCpalnu u 0oJjiee TOYHOMI OIICHKHU CTPYK-
TYPHBIX HU3MEHEHUI1 B SHTEPaIbHON HEPBHOW cUcTEME, HEOOXOIUMBI MOP(OIOTHUECKHE CBECHNUS, TIOTyYSHHBIS
crienajJlbHbIMHA HGﬁpOFHCTOJ'IOFH‘ICCKHMH MCTOAaMH, ITO3BOJIAIOIIMMHU OLUCHUTH COCTOSAHUC T'aHITIMO3HBIX CIIJIC-
TEHUH U B LIEJIOM HapylleHHEe HHHEPBALUK TOJICTON KHIIKH NPHU YIIOMSHYTHIX 3200JIeBaHUSX.

Abstract

The morphological study of resected sections of the colon obtained at the Department of Faculty Surgery
named after S.P. Fedorov of the Military Medical Academy named after S.M. Kirov, as a result of surgical treat-
ment of patients with severe chronic slow-transit constipation, consisted in assessing changes in the structures of
the ganglion plexuses. Three cases were considered (women aged 37—40 years. Various degrees of pathological
changes were detected in the ganglion plexuses (Auerbach and Meissner) of the sigmoid colon from patients with
chronic slow-transit constipation using Nissl's toluidine blue staining. In all cases, reactive, dystrophic, severe
degenerative-necrotic changes of ganglion cells, as well as the fact of their death, are described in detail. Along
with pathological changes in nerve cells in the myenteric nerve plexus, gliosis, features of neuron-glial relation-
ships are described, and the fact of the death of ganglion cells in the human colon with the active participation of
specialized astrocyte-like glial cells is also established for the first time. In the third case, a pattern of pronounced
dysplasia and dysgangliogenesis was revealed in the myenteric ganglion plexus of the sigmoid colon, and the
presence of diffuse lymph-monocytic infiltrates was noted in the circular muscle layer. The demonstrated patho-
logical changes in the enteral nervous system in chronic slow-transit constipation reflect the manifestations of
neuropathy, can serve as the main cause of violation of normal intestinal functions and the cause of some of the
symptoms that patients suffer from.

KiroueBble ciioBa: XpOHI/I‘IGCKI/Iﬁ Me):[J'ICHHO-TpaH3I/ITHI)II71 3ariop, (bYHKIII/IOHaJ'H)HHﬁ 3aIop, TOJICTas1 KUIIIKA,
TaHI'TTMO3HBIC HEPBHBIC KIIETKU, MUCHTCPAJIbHOC AHTJIMO3HOC CIVICTCHHUE, ITOJACTU3UCTOC FAHTTIMO3HOC CIUICTCHUC,
OHTEpaAJIbHas HEPBHAsA CUCTEMA.

Keywords: chronic slow-transit constipation, functional constipation, large intestine, ganglion nerve cells,
myenteric ganglion plexus, submucosal ganglion plexus, enteral nervous system.

Beenenmne:

XPpOHHUYECKUH 3amop MpeacTaBisieT coboil Bax-
HYIO MEJMKO-COLIMaJIbHYIO ITPpOo0IeMy BO BCEX CTpaHax
MUpA U SIBIIICTCS HHBAJMIU3UPYIOIINM 3a00JICBaHHEM,
MpexJie BCEro, N3-3a CHUKEHUS COLUAIbHON aKTUBHO-
CTH, IICUX03MOUUOHAIBHON YyCTOWYMBOCTH U KauecTBa
*u3HU OonbHBIX [1-3]. Tlpu Bcem MHOTOOOpa3uu cy-
MIECTBYIONINX Ja00PaTOPHO-MHCTPYMEHTAIBHBIX BO3-
MOJKHOCTEH, HET UCUEPITBIBAIONIETO TOHUMAHUS THO-
maToreHes3a 3a00JIeBaHMs U KaK CIIEACTBUE, OIpeelie-
HUSl TIOJTHOIICHHOTO O0BEeMa IPOBOJUMOTO JICUCHUS

JUTSL TOCTHYKSHHSI HAMUTYYIIUX PE3yJIbTAaTOB B BUJIE BOC-
CTaHOBJICHUSI MOTOPHO-IBaKyaTOpPHOH (DYHKIIUU TOJI-
CTOM KHUIIKHU. [2,4]. AKTyaJIbHOCTb HCCIIEI0BAaHUS TOJI-
CTOM KHIIKU CBSI3aHA U C JPYIHMMH €€ BaKHEUIIUMHU
KM3HEHHO HE0OXOIMMBIMH (QyHKIMSAMH (ITHIEBAPH-
TeNbHOM, IMMYHHOM U Jp.), C HEMaJbIM YHUCIIOM €lle
MaJIo U3y4YeHHBIX 3a00JICBaHUMN, C HEJOCTATKOM (yH-
JAMEHTAIILHBIX 3HAHUH B 00J1aCTH X 3THOJIOTHH U T1a-
TOTEHE3a, a TAK)KE MOJICKYJIIPHO-KIETOYHBIX MEXaHH3-
MOB PETyJISIIUU (U3NOJIOTHIECKOW W perapaTuBHON
pereHepanuy KeIyIJOYHO-KUIIETHOTO TPaKTa YeJo-
Beka. Kpome Toro, urg 3amopa, a Takxke psima ApyTHx
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3a00/I€BaHUI TOJCTOM KHIIKH, TaKUX KakK OOJIe3Hb
Kpona, cuazpom pa3apakeHHOTO KHIIEYHHKA, HECIe-
UYEcKUil S3BEHHBIH KOJNUT, XapaKTEepHBI Hapylle-
HUS (YHKIMOHAIFHONH aKTHMBHOCTH CTEHKH KHILIKH,
BO3HHKHOBEHHE BOCHAIUTEIbHBIX MPOIECCOB B MOJ-
CIIM3UCTOM CJIO€ U CIIM3MCTO# obomouke [5]. UmeroTcst
paboThI, B KOTOPBIX aBTOPHI OTMEYAIOT Pa3IMYHbIe Ma-
TOJIOTHUECKUE WM3MEHEHHs] B TaHIVIUAX SHTEepalbHOU
HEPBHOM CHCTEMBI NIPHU CTAPEHHUH, KaPIHHOME, BPOXK-
JCHHBIX TEHETHYECKNX 3a00NeBaHMAX, HPOSBIIIO-
IMUXCS JUCIUIa3Uel HEPBHBIX KIETOK WIIH AUCTaHIJIHO-
TeHO30M, Kak Hampumep, npu Oomesznu I'mpmmpysra
[6-9]. K coxanenuto, BOPOCHI 3THOMATOTEHE3a JHTE-
paJIbHOM HEPBHOW CHCTEMBI IIPH PA3INYHBIX 3a00JIeBa-
HUSIX TOJICTOM KHIIKU YeJI0OBeKa, B YaCTHOCTH IIPU XPO-
HUUYECKOM MEJUICHHO-TPaH3UTHOM 3arope, A0 CHX Mop
OCTAlOTCSl MaJI0 M3y4eHHbIMHU. [0 MHEHHIO OOJBLIMH-
CTBa KIIMHUIMCTOB, XHPYProB, (DH3HOJIOTOB, IS
YCIELIHOTO JICUEHUs], OCIeyIomeil BOCCTAHOBUTENb-
HOHM Tepamuu U 0oyiee TOYHOH OIEHKH CTPYKTYPHBIX
W3MEHECHUH B DHTEPAIbHOI HEPBHOM cucTeMe, Heo0Xo-
MBI MOp(oJIOTHIecKne CBEICHHUS, MOy ICHHbIC CIIe-
[IMaIbHBIMI HEHPOTHCTOIOTHIECKIMHU METOJAMH, T103-
BOJIIFOLIIIMHU OIIEHUTH COCTOSIHUE T'aHTJIMO3HBIX CIIIe-
TCHWH W B IEJIOM HAapyIICHWE WHHEPBALMH TOJICTOMN
KHIIKH NIPYU yIIOMSHYTHIX 320071€BaHUSX.

Heab uceer0BaHusA — OLEHUTH MATOTHCTOJIOTH-
9YecKHe M3MEHEHHUS B CTEHKE TOJICTOM KMIIKK y 00JIb-
HBIX TSDKEJIOH pOpMON XpOHHYECKOTO MEJICHHO-TPaH-
3UTHOTO 3aIopa.

Marepuansl 1 MeToabl. B pabore ncrons3zoBan
PE3CKIMOHHBIA MaTepHa, MOJy4YeHHBIH Ha Kadenpe
tdakymeTerckoit xupyprun um. C.II. demopoa Bo-
eHHO-MeauIMHcKon akagemuu uMm. C.M. Kuposa. Pac-
CMaTpUBAIOTCS TPH CIydas (KEHIIMHBI B Bo3pacTte 37—
40 ner). OOBEKTOM U MaTEepPHAIOM HCCICOBaHUS CITy-
KU (PparMEeHThl CHTMOBHHOM KHIIIKY, OJTy4YeHHBIE
B pe3yJbTaTe ONEpaTHBHOTO BMEIIATEIHCTBA IO IIO-
Boxy XMT3. ®parmenTs! kutiku Gpukcuposaiu B 10%
pacTBope (opManbAeruaa u B pacTBOpPe LUHK-ITAHOI-
dbopmansaeruaa [12]. [Mocie 06e3BoKUBaHMS B CITUP-
Tax BO3pACTAIOIICH KOHIEHTpPAIlMd MaTepHai 3aju-
BN B MapadMH 1 U3TOTaBIMBAIN CPE3bl TOIIMHON 5
MKM. [l BBISIBIICHNSI TQHIJIMO3HBIX HEPBHBIX KIIETOK
(HK) ncrionp3oBanm kinaccuyecknii HEHPOTUCTOIIOTH-
YECKMH METOJ OKpacKd TONYHJUHOBBIM CHHUM IO
Huccmo, a Takxke O0OIIErHCTOJIOTHYECKHH METO[
OKpPacKd TeMaTOKCUIMHOM-J03HHOM JUIl BBISBICHUS
TIIMA U APYTHX OKpyKaromux TkaHeid. Oxpacka 1o
Hucciio mo3BoseT He TOJIbKO H30MPaTebHO BEISIBUT
paznuunble Tunbl HK, HO U oneHuBaTh sSA€pHO-LUTO-
IUTa3MaTHYECKHEe B3aWMOOTHOIIEHHS, a TaKkkKe M0 COo-
CTOSIHUIO XpOMAaTO(IIFHOTO BEIIECTBA B IIUTOIIa3Me
HEHPOHOB OXapaKTepU30BaTh UX HOPMAIbHOE WU Ma-
TOJIOTHUECKOE COCTOSIHIE B COOTBETCTBUU C CYLIECTBY-
romieit kinaccudukanuii HK B HopMe u maronoruu [ 10,
13]. nst iccaenoBaHus HEPBHBIX KIETOK nepuepude-
CKOM HEpPBHOH CHCTEMBI IPUMEHSUI UMMYHOTHUCTOXU-
MHYECKYIO peakiuio Ha rnepudepus. B kauectse nep-
BUYHBIX AHTHUTEJ HMCIOIB30BAIN KPOJINYBH IMOJIHKIIO-
HanmeHBle aHTHTena (Agilent, Coemunennsie LTaThr
Awmepukn — CIIIA). BTopudHbBIMU peareHTaMu CITy-
KW  peakTuBBI W3 Habopa Reveal Polyvalent

HRP/DAB Detection System kit (Spring Bioscience,
CIIIA). JInst ocymiecTBIEHUS OTPHUIATEIHHOTO KOH-
TpoJii UMMYHOTHMCTOXMMMYECKHX pEakiui Ha 4acTh
CPe30B BMECTO PAcTBOpa NMEPBUYHBIX AHTUTEJ HAHO-
cuiu ux pasbasurens (Agilent, CILIA). Ananus ructo-
JIOTHUECKUX IpenapaToB OCYLIECTBIISUIM C MOMOILBIO
mukpockorna DM 750 ¢upmsr «Leica» (I'epmanus) u
mudposoii kamepsr ICC 50 ¢upmer «Leica» (I'epma-
HUSA).

PesyabTaTsl U ux obcy:xaeHue. C MMOMOIIBIO
OoKpacku 1o Hucciio B pasnuyHbIX OTAEIAX TOJICTOM
KumKa y 001pHBIX XMT3 BBISBIEHBI 1Ba OCHOBHBIX
TaHTJIMO3HBIX CINICTEHHS: MUCHTEPAIbHOE HIIH ay3poa-
xoBo cmierenue (MC) u nmojacnu3ucToe Ui MelccHe-
poso (IIC) [14, 15].

l'aHrnmo3Hoe cmieTeHHe M €ro  (parMeHTHI
HaOIIOaMiCh MPAaKTUYECKH Ha BCEX Cpe3ax MeXIy
MIPOAOJIBHBIM M KOHIIEHTPUYECKHM MBIIICYHBIMHU CJIO-
SIMH CTEHKH TOJICTON KHUIIKHM U IPOCIESKUBAIUCH IO
BCEH €€ IIMHE B IPOKCHMO-ANCTAIEHOM HAIPaBICHUN
CpenHsis TONIIMHA TSHKEH COCTABISIONINX CIUICTCHHUE
Ha MONEpPEYHBIX cpe3ax BapbHupoBana oT 50 mo 150
MKM. HepBHbIE KJIETKH B CIUICTEHHH pacliojararoTcs
HE TOJIbKO B BUJIE TAHIJINEB, HO U BHYTPH MEKTAHTIIH-
OHApHBIX CTBOJIMKOB M ITyYKOB B BU/I€ MEIIKUX TPy,
PAIOB KIIETOK, [IENOYeK U OTIEIbHBIX HeHPOIHUTOB.

B MC curmMoBUIHOM KUIITKY UCCIIEOBAHHBIX CITY-
yaeB, obHapyxensl HK ¢ pasnuyHbIMH npu3HakaMu
PEaKTUBHBIX, JUCTPOMYUUECKUX U TKEJIBIX JlereHepa-
TUBHBIX U3BMEHEHUH.

Ha cpe3ax BHIHO, YTO IJIOTHOCTH PACTIONOKEHUS
HEWPOHOB B TSDKaX M CTBOJIMKAaX HEOJMHAKOBA, CBSI3aHO
9TO ¢ Tubenkio yactu HelipoHoB. HK B ranrmsx 8 MC
AMEIOT Pa3IM9HbIe pa3Mepsl (0T 25 mo 45-55 MkM) u
(opMy: OKpYyTIIyI0, TPEYTOJIBHYI0, CUIIEHO BHITSHYTYIO,
HenpaBwibHy0. [ OompmmHCcTBa HK XapaktepHb!
AlEHTPUYHO PACIIONIOKEHHBIE siIpa U B OONbIIEeH UiIu
MEHBIIIEI CTENeHU BBIPAKEHHOCTH XPOMaTO(UIIbHAs
IUTOIUIa3Ma. DTH U3MEHEHHSI CBUIETEIILCTBYIOT O TOM,
4yTO 3HaunTeNnbHas yacTe HK ranrmus Haxozsres B pe-
AaKTUBHOM (PYHKIIMOHAJIIBHOM COCTOSIHHH, OTpakKaro-
IIEM NPU3HAKH «aKCOHAJIbHOM peakuuun». Hekoropsie
13 HAX UMEIOT TOMOTEHHYI0, €100 OKpPaIIEHHYIO B I'0-
Ty0oil IBET UTOIMIIa3My C HU3KOH XpOMaTO(HIBbHO-
CTBIO M c1a00 MPOSBISIOIMINMHUCS KOHTYypaMu siapa. Y
JPYTHX — 3€pHa W TJBIOKH HHCCIIEBCKOTO BEIECTBA
pacrionararorcst B Buae o0o/Ka 1o nepudepun uTo-
m1a3Mbl. TpeTby, HMEIOIUE CMOPILEHHBIH BUA, UHTEH-
CHBHO TEMHO-CHHETO IIBETA ITUTOIUIA3MY ¥ THIIEPXPOM-
Hoe smpo. UMx, cormacHo manHsiM FO.M. YKabGotuH-
ckoro [10] u H.E. fpsiruna [16], cneqyer oTHECTH K
THILY «TEMHBIX» WIH «TUKHOTHYHBIX» HEHPOHOB. DTH
THUIIBI HEHPOHOB BCTPEUAIOTCS BO BCEX TPEX HCCIIEI0-
BaHHBIX cly4asx. KpoMe Toro, B HEKOTOPBIX FaHIIHAX
OHC wnabmonaloTcss HEMHOTOYHCIICHHBIE —TPYIIIIBI
W/WITY OJTMHOYHBIE KJIETKU C XapaKTepHBIMH MOP(}oJI0-
THYECKUMH MpPU3HAKaMU HHTAKTHBIX HEHpoHOB. OHU
HMEIOT KpymnHble pa3Mepsl Tena (oT 40 no 60 MkM B
JMaMeTpe), HeNpaBWIbHYI0 (opMy, OONbIION 00BEM
LUTOIUIa3Mbl C BBIPAKCHHBIMH TJIBIOKAMH HHUCCIIEB-
CKOTO BEIIECTBA, KPYIHOE ITy3BIPHKOBHIIHOE CBETIOE
AP0 C OJHUM XOPOIIO PA3IMYMMBIM SIPBIIIKOM. Ta-
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KM€ KJIETKU MOYKHO HEPEIKO BUAETh KAK B COXPaHUB-
LIMXCS, TAK M B 3aIlyCTEBUIMX T'aHIVIMO3HBIX CIUIETE-
HUsX. O QyHKIIMOHATIBHON aKTHBHOCTH HEPBHBIX KIIe-
TOK CBUJIETEIbCTBYET HAJTMUUE Y HUX UMMYHOPEaKTHB-
HBIX OTPOCTKOB, BBISBISIONINXCS CEJIEKTUBHO Ha
Mapkep — nepudepuH.

B raurmusax MC ToncTol KUIIKA HaOJIOJAr0TCs
taxke HK ¢ npusHakamu TsoKENON MaToNoruu: Ha cTa-
JIUSIX TIIBI0YAaTOTO M 36PHHUCTOTO paciaja IIUTOINIa3MBl,
B COCTOSSHHHM HEKPOOMOTHYECKMX W3MEHEHWH —
CKIICTKU-TEHW» (0€3 BUIUMBIX IMTOIIA3MATHYECKUX
opraHeill u s1pa). B HEKOTOPBIX TaHIIIHAX OCOOCHHO
BO 2-M W 3-M ciydasx dacto Habmomarotcss HK c
CUJIBHO CMOPIICHHBIM, HEOOJIBIINX Pa3MEPOB SIIPOM U
BaKyOJIM3UPOBAHHON IIUTOILIA3MO.

CpaBHUTENBHBIN aHATU3 CPE30B MOKa3al, 4YTo B
Pa3HBIX MeCTaxX HMCCIEeNyeMBIX OTIEIIOB CUTMOBUHOM
KHUIIKA B Makpo- U MUKporanrusax Haxogsarcs HK ne
TOJIBKO C MPHU3HAKAMH PEAKTHUBHBIX, JUCTPOPHUCCKUX,
JIEr€HEPaTUBHBIX, TSXKENBIX MaTOJIOTHYECKUX U3MEHE-
HUH, HO TaKXKe IMOTuomme KIeTku. Mop¢hororndeckue
MpU3HAK THOeNN TaHTIHO3HBIX KileToKk B MC ObumH 3a-
pPEruCTpUpPOBaHHBl BO BCEX CIydasx: peako B 1-M,
yarie BO 2-M U 0COOCHHO BBHIPa)KCHHBIC — BEITIA/ICHHC
v aucruiasus HK u nucranrnuorenos B 3-M cinydae.

Ocoboro BHHMaHUS TpeOyeT BOMPOC, Kacaro-
LIUICS U3MEHEHUN HEeHpO-TINalbHbIX B3aUMOOTHOLIE-
HUW B TaHTJIMO3HBIX CIUleTeHUsX. COriacHO JAaHHBIM
JTUTEpPaTyphl, B pab0oTaxX, BHINOJHEHHBIX C MOMOIIBIO
TPAaHCUMMCCHUOHHOM 3JIEKTPOHHOM MMKPOCKOIIMU U
UMMYyHOTHUCTOXUMHUH [6, 17], B ranrmusx DHC xuBot-
HBIX ¥ YeJOBeKa OOHApY)KeH YHHUKAIBHBIN THIT TIIHA —
actpouuTomnonooHsie kietkd (AC), CXOIHBIE IO CTPO-
SHHIO ¥ (YHKIUU C acCTPOLMTAMHU IICHTPATLHON HEePB-
HOM CHCTEMBI, a TAK)Ke HEHPOJIEMMOLUTHI U IIBAHHOB-
CKHE KJIETKH CBOWCTBEHHBIE BEr€TaTUBHBIM FaHTJIUSIM.
AC XOpomio ONpefensioTcsl IO THUIEPXPOMHBIM,
OKpYTJI0H (OPMBI sapaM, pa3Mepbl KOTOPHIX Bapbu-
pytoT 10 15 mo 25 mkm. I{uTonnaszma 3TUX KIETOK HE
BCET/Ia YETKO BBIpaXKEHA MPH OKPACKe TOIYUIUHOBLIM
cuauM. OHako B ouarax rubenu uiu pacnaiga HK npu
okpacke mo Hucccito cpenn acTpouTonog00HbIX d1e-
MEHTOB MOXHO IuddepeHInpoBaTh ABa BUIa KICTOK:
Menkne — GUOpO3HBIe U OoJiee KPYITHBIE — IUIa3MaTH-
YyecKue riuaibHble KieTku. [locneanue onpeaenstorces
M0 TOMOTEHHOM, CEepoBaTOro ILBeTa LMUTOIUIa3Me C
CUJIBHO YIUIOIIEHHBIMU «Pa3IaniCcThIMI» OTPOCTKAMHU.

KonunuecTBo u n0Kanu3anys raHriino3HbIX KIETOK
(I'K) B rarimsx CHJIBHO BapbHPYIOT. B HEKOTOPBIX
TaHTJUSAX OHU PACIIONIOKEHBI Pa3peKEeHO, WHOTAA
BOmm3u HK. B ranrnusx ¢ maTosornyeckd M3MEHEH-
HeiMu HK Habmomaercst BRIpayKeHHBINH TTTHO3 U 00pa-
30BaHHe 0o4aroBbIx ckomieHui 'K, cocTosmmx u3 5 —
15 xnetok. OHU BILIOTHYIO OKPY2KalOT HEHPOHBI, 4aCTh
WHBarMHUPOBaHbI B HUTOIIa3My. B MecTax KOHTaKTOB
AC ¢ HK nnorga BUIIHBI IPOSIBIIEHUSI OTEKA MEXKKJIE-
TOYHOTO NPOCTPAHCTBA, HEPABHOMEPHOCTh KOHTYpPOB
tena HK, ux Bakyonuzauus, Hamuuue NpoayKTOB pac-
majia [UTOIUIA3MBI, TO €CTh, BCE NPHU3HAKU THUOEITH
HelipoHOoB. Psaniom ¢ nerenepupyrommmu HK 1 ouaramu
okpyxatomux ux AC B TaHTIISIX BUIHBI 3aITyCTEBIINE
y49acTKH, CBOOOAHBIE OT HeWpoHOB. OHU ompenens-
I0TCA 110 HAJMYHIO B 3TUX MECTaX, B 3aBUCUMOCTH OT

TSHKECTH MATOJIOTHUYECKIX W3MEHEHHUH, OOIBIIEeTo Min
MEHBINIETO KOJIMYECTBA CIIEIHAIN3NPOBAHHEBIX, II0
HallleMy TpPEINOJ0KEHUIO, «BAKYOJIU3UPOBAHHBIX
AC». 3amycreBlne y4yacTKM HMMEIOT KpPYIHBIE pa3-
Mephl, cpaBHUMBIE ¢ TakoBbIMU HK, (10 35 — 55 Mkm),
OBaJIbHOE WM B BUJAE MOIyMecsla THIEPXpPOMHOE
SIIPO TEMHO-CUHETO IIBETa U CUIBHO BaKyOJIU3UPOBaH-
HYI0 LUTOIUIa3My, COAEPKAIlyl MPO3PAYHyIO >KUA-
KOCTb, (BEpOSTHO, IKCCYMATUBHYIO). [Toka 94TO TpyIHO
YCTaHOBHUTD NPUPOAY 3TUX KIETOK — SBIIAIOTCS JIH OHH
TJIHATEHBIMA WJIH MOHOIIUTAPHBIMHU, U OTBETHTH Ha BO-
MPOC YYacTBYIOT JIU OHU B (haronuTo3e HerpoHon. O-
HaKo T0oJ00HbIe MOP(OJIOTHIESCKHE KapTHHBI TPUCYT-
CTBMSI WJIM 3aMEICHHUs BakyoiausupoBaHHeIMU AC
Mmect norubmmx HK, orpakaror GpyHKIMOHANBHBIE Me-
XaHU3MBl THOENIM HEWpPOHOB C HMX y4acTHeM. OTH
(aKThl YaCTHYHO COTJIACYIOTCS C W3BECTHBIMH JaH-
HBIMH JIUTEPATypbl 00 Y4acTHUU TIIMANBHBIX KIETOK B
mporeccax rudenmn HK. CBeTo- U 31eKTPOHHOMUKPO-
CKOTIMYECKH OBLIO TIOKA3aHO, YTO CATSIUIUTHBIC KICTKH
CIIMHHOMO3TOBBIX TaHTJIMEB JKABOTHBIX, HAIpUMED,
IIPH ONPEAEIICHHBIX 00CTOATENLCTBAX HAPYIICHHS MH-
HEpPBAaIlNH, YIaCTBYIOT B YJAJICHIH MMPOIYKTOB pacmaua
HK mytem HelipoHodarnu M Ha MecTe THOEIM OCTa-
FOTCSl TOJIBKO «TriuanbHble y3enku Haxorray [10, 13,
14, 17, 18]. B 1o Bpemsa kak B ranrmmsax OHC, mo
HaleMmy npeanosioxennto, AC npuHIMAaoT caMoe ak-
tuBHOe ydacTtue B rudenu 'K MC. Onnako, o kakomy
Mexanuzmy rTuObHyT HK nmpu XMT3 B ToncTo# KuIIke
(myTem anonrosa, WK WHBIM CIIOCOOOM) ITOKa HESCHO.

BoisBneno, yto IIC otaeneno or MC mmpokum
CIIOEM PBIXJION COCIMHHUTENFHOW TKaHW C MHOTOYHC-
JICHHBIMH KPOBEHOCHBIMH, JHM(ATHUSCKUMH COCY-
JaMH, TYYHBIMH KIeTKamH. ETro MHKpOTaHIJIAK CO-
cTosAT u3 Heboxpmoro yucna (ot 3 mo 7) HK, oxpy-
JKCHBI ITyYKaMH KOJUIAar€HOBBIX BOJIOKOH H OJU3KO
HpUIIeXKAT K MBIIICYHOW IIACTHHKE CIU3UCTOH 0060-
nouku. Heviponst [1C 3HaunTenpHO Menbue, ueM B MC,
pa3Mepsl ux cocTaBiAoT oT 20 10 35 MKM B AuameTpe,
U OHU HMEIOT OKPYIJIYIO HJIM TPEYTojbHYI (opMy
Tena u 0oJiee TEMHYIO OKPACKY SIpa M LIUTOILIa3MBl.

WHorna MUKpOTaHIIIMK HAXOATCSA Ha 3HAYUTENb-
HOM PacCTOSIHAHU APYT OT APYTa M CBSI3aHBI MEXIY CO-
00l TOHKUMHU Iy9IKamM# O€3MHUEINHOBEIX HEPBHEIX BO-
JIOKOH. B nuTeparype MMEIOTCS AaHHBIE yKa3bIBaIO-
mue, uyto HK IIC yuacTByroT B UHHEpBaLUU
INIQAKOMBIIIEYHONH TIACTUHKHU, JKEJe3, COCYJOB U
KpHUNT cau3ucToi obonoukw [11, 19]. B rarrmumsx [THC
CIUICTeHHS TaK ke, Kak u B MC, 00HapyXKHBalOTCS IpH-
3HaKH JECTPYKTUBHO-AUCTPOPUUECKUX H3MEHEHHH
HK. OgHako B 11e10M MaToJIOTHYECKUH XapakTep MOp-
(OTOTHMUECKUX M3MEHEHHH B HUX 3HAYUTEIHHO MEHee
BBIpakeH, yem B MC.

Bo 2-m 1 3-M cirydasix oOHapy KeHbI BRIpaKCHHBIE
WU3MEHEHHsSI CO CTOPOHBI JMMQOUIHBIX (OIJUTUKYIOB
(JI®), pacronoxeHHbIX Ha TpaHHULE MOJCIU3UCTON U
cim3ucTol obosouek. B HOpMme OHM pacrosararorcs
OOBIYHO Ha JIOCTATOYHO OOJIBIIOM PACCTOSHHUHU JIPYT OT
JpyTa U UMEIOT, KaK MPaBUJIO0, OAUHAKOBBIE Pa3MEpHIL.
OpHAaKO B yIOMSHYTHIX CIIydasX yCTAaHOBJICHO 3aMeET-
Hoe yBenmdenue uncna JI® u ux runeprpodus. B ox-
HOM TIOJIE 3pEHHS HHOTIa HACUNUTHIBAIOCH HE OJTUH WITH
IBa, a 10 5 — 8 rumeprpodupoBaHHbIX y31m0B. Kpome
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TOTO, OBUIM BBISBJICHBI (DaKThl BOCTIANCHUS — AUPPY3-
HOW M 04YaroBoi JIMM(}O-MOHOIUTAPHOW HHHUILTpPA-
MM B CIU3UCTONW 00O0JIOYKE, B HEKOTOPBIX Y4acTKax
MBIIICYHBIX CJIOEB, BOKPYI M BHYTPU TaHIJIMO3HBIX
CIUIETCHHUH.

3akmaouenue. C MOMOILBIO OKPACKH TOIYUIUHO-
BBIM CHHUM 110 HHCCIIIO B TaHIJIMO3HBIX CIUIETEHHAX
(Ayspbaxa u MeliccHepa) HMCCIIEIOBaHHBIX OT/IENIOB
000/10YHON W CHUTMOBHIHON KHIIKHA TpPeX OONBHBIX,
cTpamatonx XMT3, oOHapyXeHBI CYIICCTBEHHBIC
HapyIICHUS HHHEPBAIUY C PA3IMIHON CTENEHBIO MOp-
(homornuecknx M3MEHEHWH HEPBHBIX KJIETOK. B mep-
BBIX JIByX CITy4asX ONHCAHBI KJIETH C MPU3HAKAMH pe-
AKTHBHBIX, TUCTPO(UUECKHX, TSIKEIBIX JereHepaTHB-
HBIX n3MeHeHuid. Kpome Ttoro, B ranrnuozsom MC B
60npmel M MEHbIIEH CTENEeHN MOCTOSHHO OTMeua-
nuchk (akThl THOENM HEPBHBIX KJIETOK. MaccoBas I'-
6enb, BBIMAJCHUE WM JUCIUIA3US HEHPOHOB, a TakXkKe
JICTaHTIIMI€HO3, KaK Mpu Oone3nu [ upimnpyHra, ycra-
HOBJICHBI B 3-M ciydae. Bo MHOTMX TaHTTIHAX BBISB-
JeHsl (aKThl INIM03a, 00pPa30BaHUS TIHANBHBIX Y3€l-
KOB, a TAKXK€ «BaKyOJM3HPOBaHHBIX aCTPOLUTOB-MaK-
pocdarosy», KOTOpPEIE, IO HALIEMY MHEHHUIO, TPUHAMAIOT
axtuBHOe yuyactre B rubern ['K SHC B ToncTol kumke
yenoBeka npu XTM3. Hapsigy c¢ Heliponereneparus-
HBIMH M3MEHEHHSMH B Pa3IMYHBIX TKAHAX CTEHKH
KUIIKH, HOPUCYTCTBYIOT Juddy3HbIE H 0YaroBble
TUM(}O-MOHOIUTAPHBIC ~BOCHAIMTE/ILHBIC HHQUIb-
TPaThl: B CIIM3UCTON 000JI0UKE, B MBIIICUYHBIX CIOSIX U
B TaHTJIMO3HBIX CIUIeTeHusX. TakuM oGpa3om, nmaToso-
THYECKNE U3MEHEHHS B TAHTJIMO3HBIX CIUICTEHHUSX CBH-
JIETEJICTBYIOT O NPOSBICHHUSX HEHpONaTHM U MOTYT
CJIy’KHTh OCHOBHOHM NPHUYMHON BBIPAKEHHBIX (PyHKIN-
OHAJIBHBIX HAPYIICHUH HOPMAaJbHBIX (DYHKIHUH B H3Y-
YEHHBIX OT/eJax KUIIEeYHUKA U IPUIUHON YaCTH CUMIT-
TOMOB, OT KOTOPBIX CTPaAalOT MAIMEHTHI, U TPEOYIOT
YIIyOJNICHHOTO MU3Y4YeHHS I KIMHUKO-MOPQOoIorude-
CKOT0 aHaJIN3a.
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AHHOTALUA

B cratse npoBeneHo uccienopanne 224 nmanueHToB Ha anbga-dperonporenH (ADPII) ¢ amarHo3zoM muppo3
TMCYCHU B UCXOA€ XPOHNUYECKOI0 BUPYCHOI'O IreraTtrura C.B pE3YNbTATE NMPOBEACHHBIX I/ICCHe}IOBaHI/Iﬁ JOKa3aHo,
yT0 Gosee Boicokuit ypoBeHs ADII peructpupyercs y narmeHToB ¢ nepBbiM reHotunioM HCV-undexmum. Ypo-
BeHb ADII B CBIBOPOTKE KPOBHU y MAIIUCHTOB C JCKOMIICHCUPOBAHHBIM HUPPO30M IIEYCHHU CO CTCIICHBIO TAXKCECTU
IO MmKaje ‘—Iaﬁnbaa-l'[bfo (KJ'IaCC C) HUMECT TCHACHIHIO K 3HAYUTCIbHOMY IMOBBIIICHHUIO YCPE3 HICCTh MECALCB
HaOmronenus. [laruenTsl 2 pasa B TOJ HY>KIAalOTCS B INIAHOBOM oOciieioBannu ypoBHs A®II ¢ ucnoiap3oBaHueM
YJIABTPA3BYKOBOI'O HMCCJICJOBAHUSA OpPraHOB 6pIOIHHOI71 noJyioctu. Takxke H€06XOI[I/IMO PCKOMEHA0BATh BpadaM HUC-
I0JIb30BAaTh ,HaHHI;Iﬁ TECT B KAYE€CTBEC OCHOBHOI'O na60paTopH0r0 IIoKa3aTeJisl A1 CBOGBpeMeHHOﬁ JUardHoOCTUuKHu
FeHaTOIIeJ'IHIOJIHpHOfI KapuuHOMBI.

Abstract

The article conducted a study of 224 patients on alpha-fetoprotein (AFP) with a diagnosis of cirrhosis of the
liver in the outcome of chronic viral hepatitis C. As a result of the conducted studies, it was proved that a higher
level of AFP is registered in patients with the first genotype of HCV infection. The level of AFP in the blood serum
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of patients with decompensated cirrhosis of the liver with severity on the Child-Pugh scale (class C) tends to
significantly increase after six months of follow-up. Patients need a routine examination of the AFP level 2 times
a year using ultrasound examination of the abdominal organs. It is also necessary to recommend that doctors use
this test as the main laboratory indicator for the timely diagnosis of hepatocellular carcinoma.

KiroueBble ciioBa: aJ'IL(l)a-(i)eTOHpOTeI/IH, XpOHI/I'{eCKI/Iﬁ rernaTut C, TCHOTHUII, HUPPO3 NCHYCHU, I'CIaTOLCII-

JIIOJIIpHasA KapuuHoMa.

Keywords: alpha-fetoprotein, chronic hepatitis C, genotype, liver cirrhosis, hepatocellular carcinoma.

Beenenne

Cpenn mNpHYHMH JETaIbHOCTH OHKOJIOTHYECKHX
OOJBHBIX TenaToeINTIoNIpHOI KapruuHoMoi (I'LIK) 3a-
HUMaeT BTopoe mecto B Mupe [11]. B cBs3u ¢ mposene-
HHEM MacCOBOHN BaKIWHALMK HACEIECHHS MPOTHUB reTa-
TUTa B, 3HaUNTETFHO YMEHBIIUIIOCH €r0 B 3THOIOTHYE-
ckuii 3Hauumoctu pazsutus LK [9].

B cooTBeTcTBHU ¢ KIMHUYECKUMHU PEKOMEHIAIH-
saMu EBporneiickoil acconuanuy 1mo u3y4eHuro 0osnes-
Hell neuenu (EASL) u MeToandeckuM pyKOBOACTBOM
Poccuiickoif racTpodHTEpOJIOTHUYecCKO Accoluanuu
OHKOJIOTOB Poccuu, paHHSSI INarHOCTHKA TeHaToLe-
JFOJISIPHOM KapIIMHOMBI OCHOBBIBAETCSl Ha YJIBTPa3BY-
KOBOM HCCIICIOBAaHUH MIEYCHH, SIICPHO-MArHUTHOH pe-
30HAHCHOW TOMOTpauM, M ONIPENCICHUH YPOBHS
anb(da-peTonpoTrenHa B CHIBOPOTKE KpoBH [2, 7].

Anbda-(heTonpoTenH SBISIETCS IUPOKO TOCTYTI-
HBIM CBIBOPOTOYHBIM MapKepOM TeNnaToEUTIOIIPHOM
KapIMHOMBI, U €r0 YPOBEHb MOXKET YBEIHMYUBATHCA y
MallMeHTOB XPOHUYECKHUMM BHPYCHBIMHU TeNaTHTaMH,
9T0 00YCJIOBJIEHO TOBBIIICHHEM MaTOJIOTHYECKOH pe-
TE€HEPATOPHOIl aKTUBHOCTHU TieueHH. [1o 1aHHBIM MHO-
THX aBTOPOB, yCHWJICHHE NPOLIeccOB (pHOpOreHe3a B Ie-
YEHH TIPH €€ BUPYCHBIX MOPAXKEHUSIX COPOBOXKIACTCS
YBEIIMYCHUEM COJIEpKAaHUSI B KPOBU KOHIICHTPAIMU
anbda-peronporenna [3,4,10].

Okcnpeccust reHa A®DII B nedyeHn ocyliecTBIIs-
eTcsl TIPH IIPOoIIeccax HeKPo3a 1 BOCTIAJIEHHS B IICUEHH,
COTIPOBOKIAIONIUXCS HApPYIICHHEM MEXKICTOYHOTO
B3aMMO/ICHCTBHSA IEYEHOUHBIX KJIeTOK. MccnenoBanue,
npoBeneHHoe Tpymnnoi yueHsix B CIIA, yka3eiBaer,
9YTO HOpPMaJibHAs pereHepanus IeYeHH He CTHMYIIHU-
pyet cunte3 A®II [1].

[NoBbieHHbIe ypoBHS anbda-deronporenHa B
KpoBH sBisieTcst (akTopoM pucka passutus ['LIK y
OonpHBIX TEppo3oM mederu (L{IT) [12]. [Ipu xpoHuye-
CKUX BHPYCHBIX IelaTUTaX BbISABIIEHA MpsiMasl Koppe-
JSIIUST MEK/Ty CTEIeHbI0 (PuOpo3a B IEUYCHHU U YPOBHEM
ADII [8].

A B maroreHese paka MEYEHU B UCXOJAE XpPOHHUYE-
ckoro remaruta C Ha (oHE UPPO3a MEYSHH PUCK BO3-
HukHOBeHUs1 ['TIK MHOrokpatHo yBEIHYMBAIOTCS.
Jlaxe mociie NCYE3HOBEHUS BUPYCa B pe3yJIbTAaTe MOy~
YEHHOM MPOTHBOBUPYCHOH Tepamuu y MNAlUEHTOB C
XPOHHYECKHM BHPYCHBIM T€IaTUTOM, COXPaHSIOTCS
PUCKM BO3HUKHOBEHHUS TeNaTOLEIUIIOIIPHON KapIu-
HOMBI, KOTOPBIE COCTAaBIIAIOT IPH IUPPO3€e KIacca A 1o
mkane Yannma-Ilsto 2,1% B rox, a ximacca B - 7,8% B
rox [6].

B nacrosiee BpeMsi COBEPIIEHCTBOBAaHUE METO-
JIOB PAaHHETO BBISBJICHHUS T'€TaTOLEIUTIONAPHON KapIy-
HoMBI B KbIprbi3ckoii PecrryOunke siBiasieTcst Takke ak-
TyaJbHOM 3a7a4eil 7151 MPaKTUIECKOTO 3IpaBOOXpaHe-
Hus [5]. B cBsI3u ¢ 3TUM B MOCJEIHUE OBl B HalIei
CTpaHe BeIyTCsI MHTEHCUBHBIE METOABI NCCIECIOBaHNS,

OIIpe/IeIeHNe KOTOPBIX IO3BOJIUT BpayaM Ha paHHEH
CTaJIMU ¥ C BBICOKOH CTENEHBIO TOYHOCTHIO INarHOCTH-
pOBaTh TenaTolEUIIONISIPHYI0 KaplIMHOMY B HCXOJE
XpoHHYecKoro BupycHoro rematura C [11].

Leapr wucciieoBaHusl — ONPENEIUTH YpPOBEHb
anb(ha-peronpoTenHa st paHHEH TUarHOCTHKH Tema-
TOLEIUTIOISAPHON KapIUHOMBI y OOJIBHBIX IHUPPO30OM
MICYCHH B HCXOJI€ XpoHUUIecKoro remaruta C.

Marepuajbl 1 MeTOABI HCCIETOBAHMS

ITox HammM HaOJIIOIEHHEM HAXOMWINCH 224 ma-
LUEHTOB aMOyJIaTOPHO-TIOIMKINHIYECKOH CETH U CTa-
LMOHAPHBIX YUPEXKICHNH, IMEBIINX KINMHIYECCKUHN H-
arHo3 - IUPPO3 MeYEHH B UCXO0JIE XPOHUIECKOTO BUPYC-
Horo renaruta C. Bee manueHTs! OBIIM B BO3pAcTe OT
18 mo 80 net (MyxxumHbl 132 (59%) 1 >xeHIUHBI 92
(41%)) m mpoxkuBanu Ha TeppuTOopuu KeIpreickoit
PecriyOnuku. DTHONOTMYECKYIO BEpU(PHKALUIO LIUP-
pO3a [eYeHH B MCX0/1€ XPOHNUECKOTO BUPYCHOTO Tena-
tuta C yCTaHAaBIMBaJIM Ha OCHOBAaHHMU BBIIBICHHS B
KpPOBH IALMEHTOB MapKepa HHPHUIUPOBAHIE BUPYCOM
BI'C — HCV Ig (total) MeTo/10M HMMYHO(DEPMEHTHOTO
anamms3a (I®A). BupycHas sTronorus 0oJe3HH ycTa-
HOBJIEHA C MOMOIIBIO MOJMMEPa3HO-LETHON peaKiyuu
(TTIIP) na nanmmuue PHK - BI'C. Taxke BceM manueH-
TOM TPOBOJWIACH ompeaeneHue reHotunos PHK -
BI'C.

JluarHo3 1uppo3 IeueHH MOATBEPXKICH II0 pe-
3yJibTaTaM yiabTpa3BykoBoro uccienoBanus (Y3U) u
snnactorpaduu (Pubpockan).

VYposers A®II ompenensnu B jabopaTopuu
HUMAN r. Bumkek, MeTooM TBepao(ha3HOTO XEeMHU-
JIIOMUHECLEHTHOIO HMMMYHO(EpPMEHTHOIO aHajin3a
(ucmonp3oBana Tect cucrema Siemens Immulite 2000
XPi).

Crartnctideckasi 00paboTKa KIMHUYECKUX MaTepH-
AJIOB OCYIIECTBISIIOCH C HOMOLIBIO MPUKIIAIHBIX IIPO-
rpamm Epinfo u Microsoft Exel. ToctoBepHocTs paznu-
4uii onpezaeIsuiock 1o kputepuii t CThio/ieHTa.

Pe3yabTaTshl U 00Cy:KI€HNE

AHanuzupysl MojydeHHbIe TaHHbIE YCTaHOBUIIH,
YTO reNaToNEIUIIoIIIpHAs KapIMHOMA SIBJISieTCsl Han0o-
Jiee 4aCThIM OCJIO)KHEHHUEM U TIPHYMHON CMEPTH Taly-
€HTOB IIMPPO30M IIEYE€HH B UCXOJC XPOHUYECKOTO BHU-
pycHoro renaruta C [5]. B cBs3u, ¢ ueM BceM HaOIro0-
JaeMbIM TAllMEHTaM LUPPO30M IE€YEHH B HCXOJE
XpOHHYECKOro BupycHoro rematura C ObUI0 mpoBe-
JICHO OIIpezieIeHNe YpOoBHs anbga-deronporenHa.

Oco6oe BHUMaHHE HEOOXOIUMO yIeNATh Ha MaK-
CUMaJIbHO 3()(eKTHBHYI0 TPODWIAKTHKY W JUarHo-
ctuxy I'LIK npu xporngeckom BupycHoM rematute C
Ha paHHUX OJTalax pa3BUTUS HMHQEKIMOHHOTO IIpo-
necca. B cBsizu, ¢ 4eM BceM HaOJI01aeMbIM TTal[HEHTaM
OBUIO TIPOBEAEHO OIpezeseHne ypoBHS anbda-dero-
mpotenHa. Cpexan o6ciaenoBaHHBIX 0ONMBHBIX Y 27,5%
Clly4aeB 3aperiCTpUpOBaHa IIOBBIIICHHAS YpPOBEHb
anbda-deronporenna (puc.1).
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[ToBbiuennsiit ypoBeHs ADIIT

Hopwmansasrit ypoens ADII

0,0%

Aunbda-peTonporenH BeIpabaTEIBacTCA B IMOpHO-
HaJBGHOM JKEJITOYHOM MELIKEe, CYCHUH SIHUTESIHH KH-
IIeYHHKA [UIoJa. B opranmsme miona anbga-peromnpo-
TEHH BBIIONHACT (QYHKLIUH alb0yMHUHA B3POCIIOTO Ye-
JIOBEKa, T.€. TPAHCIIOPTHYIO, OCYIIECTBISIET TPAHCTIOPT
HCKOTOPLIX BELICCTB HeO6XOI[I/IMI>IX A4 pa3BUTHA
wioja. B opranusme B3pocioro yenoseka anbda-hero-
MPOTEHH OOHAPYXXUBAETCS B MHUHMMAJBHBIX KOJIHYeE-
ctBax. Ero pe3koe MOBBINICHHE CBA3aHO C TEM, YTO He-
KOTOpBbIE HOBOOOpa30BaHUE NPHOOPETAIOT CBOMCTBA
9MOPHOHAIBHEIX TKaHEeH. Y OOJBHBIX LUPPO30OM Iie-

20,0%

Pucynox - 1. Anvgha-gpemonpomeuna y 6onvhoix yupposom neuenu 6 ucxode XBI'C (n=224)

- S

48% (

72,5%

27,5%

40,0% 60,0% 80,0%

YEHH UCCJIEJOBAHKE JAaHHOTO NT0KA3aTENs UTPAIOT BaXK-
HYIO pOJIb JIsl paHHEH TUarHOCTUKYU renaToLeIUTIoNsIp-
HOM KapLUUHOMBI, PEILICHUS] paHHEHN TAKTUKH JICUYEHUS U
BEJICHUE MMALIMEHTOB B JajbHEHILIEM.

[To mMepe mporpeccupoBaHus UPPO3a MEYECHHU B
HCXOJIe XPOHUYECKOTO BUPYCHOTO Trenatuta C yactora
nosbiieHuss ADII yBennunBanace, 4To MOATBEPXkKAaA-
€TCs MPSIMOI B3aUMOCBSI3bI0 YPOBHEM alib(ha-(eTonpo-
TenHa co creneHbio Tskect LI mo mikane Yaiinpna-
ITero (kmacc A - 18+4,9%, xnace B - 344+6,1%, xnacec C
- 48+6,4%, p<0,001) (puc. 2).

A
18%

34%

Pucynox - 2. Yacmoma nosviwenuss ADII y 6onvroix yupposom neuenu no kraccy Child-Pugh (n=61)

Tarxoxke HamMu OBITIO M3y4YEHO BIMSHHE TE€HOTHUIIA
HCV-undexunu Ha yactory nosbimerns ADII. [Tomy-
YEHHBIE PE3yNbTaThl CBHIECTEIBCTBYIOT O TOM, YTO Y
OOJNBHBIX IHPPO30M TI€YeHH C¢ reHoturnoM 1b B 17%
Clly4aeB, CONpPOBOXAAETCS YBEIMYEHUEM CHHTE3a
anbda-¢peronporenHa. [Ipu reHoTune 2 aHHBIA MOKa-
3arenb cocTaBua - 11%, reHorune 3a - 8% ciyuaeB

(puc. 3). IlpoBeneHHBI HaMH aHAIH3 HW3MCHEHUH
ypOBHS anb(ha-GpeTonpoTeNHa BBIIBII, YTO Y MaIHEeH-
TOB B MIEPBBIE MIECTh MECAIIEB HAOMIOACHNUS 3TOT MOKa-
3aTeNb MMeJ TeHICHIINIO K MTOBBIIICHNIO HE3aBHCHUMO Y
BceX OOJBHEIX ¢ pa3nuyHbiMu reHotunamu HCV [5].



The scientific heritage No 83 (2022)

65
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Pucynox - 3. Yacmoma obuapyscenus anogpa-gpemonpomeuna y 60abHbIX YUPPO3OM NeYeHU NPU PASHBIX
eenomunax XBI'C

AHanu3 W3MEHEHWH ypoBHS anbda-(eronpoTe-
MHa y OOJNBHBIX UPPO30M IEUCHHU B HCXOJIC XPOHNYE-
CKOT0 BUpycHOro renaruta C 1mo3BoJIvII BEISBUTB, YTO

100

y HaOJII0TaeMBIX MAIIMEHTOB B MEPBEIC MIECTh MECSIICB
HaOmroneHus nokasarenb ADII uMmen TEeHIEHUHMIO K
3HAYUTEIIHPHOMY IMOBBIMIEHUIO (prc.4).
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Pucynox - 4. Junamuxa yposus anvgha-gpemonpomeuna y 601bHbIX YUppo30oM nedeHy npu pasHblX 2eHOMUNAxX
XBIC

3aki0ueHne

Takum oOpa3om, OOJBbHBIE IUPPO30M IIEYEHH B
ncxo/ie XpoHndeckoro renatura C OTHOCSTCA K TpyTIIe
BBICOKOTO PHCKa Pa3BHUTHS TEMAaTOIEIUTIONSIPHON Kap-
mHOMBIL. bornee Bricokmii ypoBers A®II peructpupy-
eTcsl y TMamueHTtoB C mepBbiM TeHotunoM HCV-
nHpeknnn. YpoBeHb ADII B CBIBOPOTKE KPOBHU y Ta-
IIUCHTOB C JEKOMIICHCHPOBAHHBIM LUPPO30M II€YECHHU
CO CTENeHbI0 TshKecTH 1o 1mkane Yairpaa-IIsto (kinacc
C) nMeeT TeHICHIMIO K 3HAYUTEILHOMY MOBBIIICHHUIO
yepe3 MIECTb MecsueB HaOmoneHus. Hamu nomyuen-
HBIE PE3yJIbTATHl IOATBEPXKAAET, UTO MAaTOJOrHUYeCcKast
pereHepanys B MEUEHH CONPOBOXKIAETCS BHE 3aBHCH-
MocTtH oT reHotunoB HCV-nHdekuuu ¢ Hannunem B
KpoBH BBICOKOH KoHIIeHTparuu ADII. TTaruents! mup-
po3om neuenu B ucxoje ¢ HCV-undexium 2 pasa B rox
HYXXTAIOTCST B IUTAHOBOM OOCJICOBAaHHM YPOBHS
anb(da-peTonpoTenHa ¢ HCIOIB30BAHNEM YIIBTPa3BY-
KOBOTO HCCIICIOBAHUSI OPraHOB OPIOIIHOIN MOJNIOCTH
HE3aBUCHMO OT BO3pacTa WM NPH HAJIWYUH JIPYTHX
(axTopoB pucka. Takxke pekoMeHIyeTcs HCIOJIb30-

BaThb ,Z[aHHBIﬁ TECT B KQUE€CTBE OCHOBHOI'O ﬂa60paT0p-
HOI'O moKasatTeiasd IOJisd CBOGBpeMeHHOﬁ JUArHOCTUKHU
LK.
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In this paper, we have described the realities and prospects of the simulation training in the medical education
through the discussion about main variants and forms of this advanced variant of healthcare studying progression.
In medical education, advances like simulations, virtual patients, and e-learning have evolved as pedagogical strat-
egies to facilitate an active, learner-centered teaching approach. Use of e-learning modules, patient surrogates such
as virtual patients and virtual-reality simulators is needed especially in the time of this SARS-CoV-2 pandemic.
Simulators have shown to be as effective as live actor-patients for teaching purposes We concluded, increasingly
integral to the practice of medicine, technology endeavors to streamline a clinician’s work and medical education,
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and to offer credible, easily accessible information. To enhance trainee growth and empower innovative scientific
leaders, educators should play a crucial role in how technology transforms medical education.
Keywords: Simulation-based medical education, e-learning modules, virtual reality, augmented reality,

mixed reality.

Introduction. Healthcare and medical training
have no immunity to universal, rapidly changing tech-
nology. In medical education, advances like simula-
tions, virtual patients, and e-learning have evolved as
pedagogical strategies to facilitate an active, learner-
centered teaching approach [1, 5]. The medical educa-
tors need to rapidly evolve the methods of teaching to
minimize the onslaught of disrupted medical education,
while also building innovative systems to accommo-
date the medical student cohorts stuck in the time of this
SARS-CoV-2 pandemic.

The current situation demands use and furthering
of these pedagogical innovations. Use of e-learning
modules (flash multimedia and digitized images), pa-
tient surrogates such as virtual patients (to teach clinical
examination, procedural, diagnostic skills and commu-
nication skills) and virtual-reality simulators (to teach
palpation, surgical and resuscitation skills) is needed.
Simulators have shown to be as effective as live actor-
patients for teaching purposes [7].

The main part. Patient simulation is a useful tool
for training students and ascertaining competency prior
to students entering clinical environments. Simulations
using patient manikins allow students to acquire neces-
sary skills and practice without fear of harming pa-
tients. In order for knowledge gained during patient
simulations to translate into clinical practice, scenarios
must feel realistic to students [9, 12]. Augmented real-
ity, which combines virtual reality with physical mate-
rials, instruments, and feedback, is increasingly being
used as a teaching and learning tool to make simula-
tions even more realistic for students [14].

Simulation to enhance patient safety has 4 general
purposes: education (for example, in transitioning
trainees from content knowledge to experiential prac-
tice, and in continuing education); assessment (for ex-
ample, in quality control or quality improvement, or us-
ability testing); research (for example, regarding clini-
cian behaviors) and health system integration (for
example, team processes) [15, 16].

Augmented reality (AR), mixed reality (MR), and
virtual reality (VR)-based technologies open novel
ways of teaching and training for medical education, as
they allow for immersive experiences that may foster
the teaching and learning of complex medical contents

[3].

Virtual reality (VR) modalities may create a digi-
tal environment, designed to resemble aspects of the
real world. As a result, trainees using VR simulation
learn tasks in a setting closely mimicking relevant real-
istic situations. Relevant scenarios can thus be prac-
ticed in surroundings where exploration and trouble-
shooting are safe. Applications using VR have shown
to be able to improve learning outcome for different
training procedures for various medical specialists [4].

Augmented reality (AR) differs from VR because
the focus of the interaction of the performed task lies
within in the real world (AR) instead of the digital en-
vironment (VR). AR thus offers the opportunity of a
digital, often interactive overlay onto a real or virtual

environment. Augmented reality applications (ARAS)
are digital applications offering such an extra layer. To
the user, layers of the virtual and physical environment
are blended in such a way that an immersive, interactive
environment is experienced. Due to the advantages that
AR technology offers; several programs have been suc-
cessfully implemented in the field of medicine.
Broadly, these can be categorized into two subgroups.
The first involves treatment programs which help pa-
tients and/or practitioners within a hospital or clinical
setting, such as therapies, rehabilitation, or surgical
procedures. The second includes training programs
which are instead designed to aid teaching and learning
outcomes within the academic university setting [6, 8].

Modern teaching curricula aim to educate trainees
efficiently and in a safe environment. Educational
methods currently being used in medical specialist
training include practice-based learning, problem-
based learning, team-based learning, eLearning and
(VR) simulation training. Although VR learning envi-
ronments offer opportunities for full- and partial-task
training, they are often a mere representation of a task
in reality. This may result in medical specialists that
may be well trained for a particular task on the job in a
set context, but who lack competencies needed to adapt
to ever-changing situations in the real working environ-
ment. To acquire stable, crossover competencies, it is
necessary to create a training environment offering
flexibility and adaptation in training true-to-life work-
ing processes in changing environments as is much
needed in medical settings. As medical specialist train-
ing involves complex learning, ARAs are of great po-
tential. AR allows the transfer of digital information
into the real world, therefore blending two worlds to-
gether [6, 11].

Educational technology, and more specifically
AR, is promising for facilitating meaningful learning
and transfer; furthermore, it may offer organizational
advantages because:

— the physical training environment may be very
similar to, if not the same, as the professional work en-
vironment;

— the augmented (virtual) part may visualize the
invisible and simulate relevant 3D, tactile and other as-
pects of the real-world task;

— the AR learning environment may provide the
necessary variations in the training task including col-
laboration which supports authentic learning;

— the real time interactive nature of AR provides
immediate learner feedback which supports taking con-
trol over the learning process;

— AR learning environments do not always require
an expert or instructor to observe trainee performance;

— AR learning environments can provide situated
just-in-time and just-in-place learning [3, 13].

Medical training involves extensive learning
about social interactions and human behaviour, as fu-
ture practitioners are expected to perform their duties
across a vast spectrum of health care settings. AR pro-
vides a unique opportunity to prepare the trainees for
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complex social situations in a controlled and managed
environment. Moreover, AR supports development of
inter-professional competencies that are critical for
healthcare professionals. Although commonly AR
medical training has been viewed as mainly a way to
increase knowledge and practical skills, it also provides
valuable scenarios to support work-related social skills.

Mixed reality (MR) technology is a new digital
holographic image technology, which appears in the
field of graphics after virtual reality (VR) and aug-
mented reality (AR) technology, a new interdiscipli-
nary frontier. As a new generation of technology, MR
has attracted great attention of clinicians in recent
years. The emergence of MR will bring about revolu-
tionary changes in medical education training, medical
research, medical communication, and clinical treat-
ment. At present, MR technology has become the pop-
ular frontline information technology for medical ap-
plications. With the popularization of digital technol-
ogy in the medical field, the development prospects of
MR are inestimable [9].

Despite the undoubted advantage of IT and simu-
lation-based education, in the current situation, there
are distinct disadvantages. The foremost is the fact that
all these tools can be supplemental to clinical teaching
but not a replacement. Secondly, setting up of a virtual
learning environment or a simulation laboratory is
costly and time taking, making it especially unsuited
for the low and middle income countries. Thirdly, while
virtual simulators will maintain the tenet of both non-
contact with patient and social distancing amongst stu-
dents, mannequin simulators will flout social distanc-
ing needs amongst students precluding their use cur-
rently [8, 13].

Conclusions. Thus, increasingly integral to the
practice of medicine, technology endeavors to stream-
line a clinician’s work and medical education, and to
offer credible, easily accessible information. To en-
hance trainee growth and empower innovative scien-
tific leaders, educators should play a crucial role in how
technology transforms medical education. Trainees
prefer technology-associated modalities that offer
learning material that is interactive, reputable, simple,
pragmatic, and coupled with relevant feedback. Inno-
vations like virtual reality and simulations effectively
increase knowledge, performance skills, and team com-
munication through realistic clinical cases. Optimal uti-
lization and continued usage of digital learning tools
has the potential to reform the medical education sec-
tor. Technologies like augmented reality (AR), mixed
reality (MR), and virtual reality (VR) make learning
content more accessible and engaging, whereas for ed-
ucators, it broadens their educational impact beyond the
classroom and face-to-face teaching.
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