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YCTOMYUBBIE K AHTUBUOTUKAM MUKPOOPT AHU3MbI B ATMOC®EPE
IKOJIBHBIX KJIACCOB 1 JKWUJIBIX TOMEIIEHUI

Abstract. In this study, we examined the prevalence of microorganisms in the atmosphere of classrooms and
living quarters. We found that the levels of microorganisms in the classroom air after class corresponded to high
and very high levels of contamination. The concentration of microorganisms in living quarters was almost 1.5 - 2
times higher than the concentration in the open air. To reveal the antibiotic resistance profile, the microorganism
isolates were exposed to 12 antibiotics. Antibiotic-resistant bacteria were found in the air at all sampling locations.
The presence of antibiotic-resistant bacteria in the air can cause serious health hazards.

AHHOTa].[l/Iﬂ. B stom HCCJICJOBAHUN Mbl U3YHUWIIM PACIPOCTPAHCHHOCTh MUKPOOPraHU3MOB B aTMOC(bCpe
MIKOJIBHBIX KJIACCOB U XUJIBIX HOMCH.[GHI/IfI. M1 O6Hapy>I(I/IJ'II/I, 4YTO COACPIKAHHUC MUKPOOPraHU3MOB B BO3YyXE
IIKOJBHBIX KJIACCOB ITOCJIE 3aHSATHH COOTBETCTBOBAJIO BBICOKOMY M O4Y€Hb BBICOKOMY YPOBHIO KOHTaMHWHAIIUH.
KOHLIGHTpaLII/ISI MUKPOOPraHM3MOB B KWJIBIX TOMCHICHUAX TTIOYTHU B 1,5 -2 pas3a npesbilliajia KOHICHTPAIUIO Ha
OTKPBITOM BO34YyX€. YT1o0Bl BBIABUTH HpO(I)I/IJ'IB YCTOI>'I‘{I/IBOCTI/I K aHTI/I6I/IOTI/IKaM, H30JISIThl MUKPOOPraHU3MOB
OBUTH TIOABEPTHYTHI BO3ACUCTBHIO 12 aHTHOMOTHKOB. YCTOHYMBEIE K aHTHOMOTHKAM OaKTepuu OBLIH
oOHapy>XeHBI B BO3JyXe BO BCEX MecTax oTOopa mpod. IIpucyTcTBre B BO3AyXe YCTOMUMBBIX K aHTHOMOTHKAM
GaxTepHii MOXKET BBI3BaTh CEPHhE3HYIO OMACHOCTH AJIS 30POBBS JIIOJCH.

Keywords: air pollution, microorganisms, antibiotic resistance.

Knrouesvie cnosa: 3acpi3HerHue 6030yxa, MUKPOOPp2cAHU3MbL, ycmoﬁuueocmb K QHMUOUOMUKAM.

BBenenue CIIOpPBI  TUIECHEBBIX TpHOOB, BOJOPOCTH, WHLIBIA
KagecTBOo BO3MyXa B TOMEUICHHSAX SBISCTCS ~ PACTCHHH, METaOONMTHI, pas3iIHYHbIE TOKCHHBI U
OIHUM W3 OCHOBHHIX (aKTOPOB, BIUSIOIMINX HA  OpPraHWYECKHE BEIISCTBA. bH0a’po30oyd  HWrparoT

310POBLC, 6nar0r10ny'me n pa6OTOCHOCO6HOCTB BAXXHYIO POJIb B Ka4€CTBC BO3JyXa B INOMCHICHUAX,
YCJIOBCKaA. BOS,HyX SABIACTCA JKH3HCHHO BaXXHBIM MOCKOJIbKY OHU MOT'YT OBITH HquHHOﬁ pdaaa HpO6J’ICM
QJICMCHTOM CpEbl oOuTaHUs. E)KCZ[HGBHO B3pOCHLIﬁ CO 3J0pPOBbBEM, BKJIOYasA OCTPYHO aJUICPruro M

4yenoBeK BipIxaeT okojo 15000 muTpoB BO3myxa, a
metn 1-3 mer — B Tpm pasa Oompmie. Ilommmo
pa3UYHOrO poJia XMMHYECKHX 3arps3HEeHHH Ha
Ka4€CTBO BO3JyXa B IIOMCHICHUH B 3HAYUTEITLHON
CTENEHN BIMSET NPHUCYTCTBHE MHUKPOOPraHU3MOB B
BHAe OWOJIOTMYECKHUX  adposofieil. buoaspozonn
JIOBOJIBHO YacCTO CBSI3aHBI C TBEPIABIMH YacCTHUIAMH
(xoa, BOJIOCHI, TI0YBA, IbUIb, CIIFOHA, CIIN3b WIIN KaIUT|
BOJIBI), B COCTaB KOTOPBIX BXOIST BUPYCHI, OaKTEpHH,

nH(peKroHHbIe 3a0oneBanus [ 1, 2].

ITomumo YeoBeKa HUCTOYHHUKOM
MHKPOOPTaHU3MOB MOTYT OBITH JTOMAITHHUE )KUBOTHBIE,
pacTeHusi, CAHTEXHUYECKHE CHCTEMBI, CHCTEMBI
OTOIUICHHSI, BEHTH/LIIMK M KOHIUI[MOHHPOBAHUS.
MukpoObroM  BO3ayxXa B IOMEIICHHH  MOXKET
(hOpMUPOBATECS TaKXKE€ MHKPOOPTraHU3MaMU, KOTOPEIC
AKTUBHO 3aHOCITCS W3 BHEIIHEH Cpelpl, MOITOMY
BO3IyX B TIOMEIICHHIX 3a4acTyro Ooliee 3arps3HEH,
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4eM BO3IyX cHapyxki [3, 4]. IInoxoe kauecTBO Bo3ayxa
BHYTPM  IIOMCIIEHMH  MOXET  IPOBOLUPOBATH
MOSIBJICHHME  pHUHHMTA,  OpOHXWMTAa,  (hapUHTHTA,
ITHEBMOHUH, KOHBIOHKTHBHTA U KEPaTUTA.

[TpucyTcTBytomuye B BO3IyXe MHUKPOOPTaHU3MBI
MOTYT OBITH HE TOJIKO MOTEHIUAIBHON Yrpo30i st
3/I0POBBSI, HO M HOCHUTEIISIMH T'€HOB YCTOMUYMBOCTH K
AHTHOMOTHKAM. DTOMY CHOCOOCTBYeT uUpe3MepHOe U
HEOCMOTPHUTEIHHOE HCIIONb30BAHNE AHTHOHMOTHKOB.
Muorue QparMeHTHl TE€HETHYECKOro Marepuana
MepeMEINAloTCsl B BO3AYIIHOW cpele M MOTyT OBITh
MOTJIOMIEHB ~ Pa3NUYHBIMH  OakTepusiMu.  OTO
MOAYEPKUBAET Ba)KHOCTh OKPYIKAaIOIIEH cpeapl Kak
pe3epByapa TEHOB YCTOHYMBOCTH M BEKTOpa HX
pacnpocTpaHeHus [5, 6].

Wndexiym, BBI3BaHHbBIE PE3UCTEHTHBIMU
OpraHu3Mamy, MOSIBJICHHE MaTOT€HHBIX u
HEIaTOTEHHBIX ~ OaKkTepwii ¢  MHOXECTBEHHOH

JIEKapCTBEHHON YCTONYMBOCTHIO, IIPECTABIISET COOOH
ro0anbHy0 1Mpo0ieMy, IOCKONBKY —YBEIHYHBAET

CEPBE3HYIO npobiemy JUIs 00111eCTBEHHOTO
3IpaBOOXPAHEHHUs, IPUCYTCTBUE T€HOB YCTONUUBOCTU
K aHTUOMOTHKAM B TOPOJCKOM BO3AyXe HE MOJYYHIO
3HAYUTENBHOTO  BHUMaHUA.  OTO  OMNPEJENINIIO
AKTyaJIbHOCTh HACTOSIIEH paboThI
MeTtoanbl uccsieaoBaHuii

OObeKkTaMH HCCICIOBAHUS CIYXKIUIH  IKIIIBIC
MOMEIICHNST M y4eOHble Kiacchl. KommdecTBeHHBIN
y9eT MHKpPOOPTaHM3MOB (KOJOHHH oOpasyromme
emmaunel  — KOE) B BO3myxe  IpOBOIMIH
cennMeHTarmoHHbpIM MeTtonoM Koxa. [ BeImeneHus
Oaktepuii W TPUOOB HCIIONB30BAII COOTBETCTBCHHO
MSCO-TIENTOHHBIM arap W cpeay Ilnockupesa.
OTKpbITEIE YalIKK SKcTIoHUpoBaiy oT 30 1o 40 MuHyT
B 3aBHCHMOCTH OT TIPEJIIOJIaraeMoro 0aKTepHantbHOro
3arpsA3HeHus. Bo3ayxa. [l BBIUMCICHHUS KOJIMYECTBa
MHUKPOOPTaHM3MOB B BO3JyX€,  BBISBJICHHBIX
CeIMMEHTAITIOHHBIM METOIOM, HCTIOJTB30BAA
¢dopmymy B.JI. Omemnstackoro [9].

OmnpeznencHue YyBCTBUTEIFHOCTH OakTepHil K

3a00J71eBaEMOCTb, CMEpPTHOCTH " CHIDKACT  aHTHOMOTHMKAM  OCYHIECTBIUTH  IU(PPY3HOHHBIM
3¢ (HeKTHBHOCTD JICUCHUS MHQPEKIMOHHBIX ~ METOAOM C HUCIIOJIb30BaHUEM JUCKOB C aHTHOMOTHKAMH
3aboneBannii [7, 8]. Ho, HecMoTps Ha Bo3HUKaromyto  (Tabm. 1).
Tabmuna 1
IlepeyeHb HCNOIB30BAHHBIX AHTHOMOTHKOB
Ne /it HanmenoBanue Konnentpanus O6o3HaueHue
1 Oduokcanux 5 MKT (010))
2 Knapurpomunux 15 Mkr KTM
3 bensnnnennuming 10 exn. I1IEH
4 Iumpodmokcanuu 5 MKT 1ATI
5 HosobOuorna 5 MKT HbB
6 JloKCUITMKITNH 30 MKT JIOK
7 JleBodmokcanuH 5 MKT JIDIT
8 dochomMurua 200 MKT DdOC
9 TobpamunuH 10 MKr TOB
10 OnToXuH 6 MKT (0)11
11 Terpaumkiana 30 MKT TETP
12 AMIAIUIIIAH 10 MKr AMII
ITocne wHkyOammu ObITM  W3MEPEHBI 30HBI  cpemHuid oT 16 mo 25 mm, Hu3kmit> 25 mM. KadectBo

MHTUOMPOBaHHS POCTa MUKPOOPraHU3MOB. J1Jist 3TOro
HCIIONIB30BAIM  TPEXCTYNEHYATyI0 IIKaIy OIEHKH
ycToilumBocTH  OakTepuit K aHTHOMOTHKAM  IIO
JUaMeTpy 30H MHTHOMPOBAHMS POCTa: BBICOKHH <15,

BO3JyXa 10  ypPOBHIO  MHKPOOHOJIOTHYECKOTO
3arps3HEHUs] OIIGHMBANIM IO pekoMmeHmauusM BO3
(tabn. 2) [10].

Tabmuma 2

OpueHTUPOBOYHBIEC YPOBHH MUKPOOHOIH KOHTAMMHALIMM BO31yXa 0 pekomenaanusm BO3

YPOBHI/I KOHTaMHWHallu1

KOE/M®

OueHb HU3KUH

<50

Huskuii

<100

Cpennuii

<500

Bricoknit

<2000

OueHb BEICOKHI

>2000

Craructuueckylo  00pabOTKy  pe3ysbTaToB
UCCIIEJIOBAaHMSI  TPOBOJMIM C  HCIIOJIb30BAaHHEM
KJIACCHYECKUX METOJIOB MaTeMaTHYECKOH CTaTUCTUKH
u TabanuHOTO Nponeccopa Microsoft Excel.

Pe3yabTaThl M 00Cy:KIeHUE

Mukpobuonorniaeckas XapaKTepUCTHKA
BO3JIyLIIHOM Cpe/Ibl IIKOJILHBIX KIIACCOB MOKa3aja, YTo
JO  3aHATHA  KOJHUYECTBO  MHUKPOOPraHM3MOB

COOTBETCTBOBAJO HHU3KOMY U CpPEAHEMY YpPOBHIO,
pexomennoBanHoro BO3. Haubonpmmii  ypoBeHb
OMOJIOrNYECKOTO 3arps3HEHHMST BO3/yXa HaOonancs B
Kjacce ¢ KoiamdecTBoM ywammxcs 30 yenoek (330
KOE/M%), a HauMeHbIIHI — B KJIaccaX ¢ KOJIMYECTBOM
yyamuxcs He Oonee 15 uenosek (230 KOE/m®).
KomnuectBennas u KayeCTBEHHAs OIIeHKa
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|/

6aKT€pI/IaHLHOFO 3arpsA3HCHUA BO3AYyXa MIKOJBbHBIX
KJ1aCcCOB 10 3aHATHI npeacTaBjicHa Ha pUC. 1.

350
o
\
300 N
250 NS
N\
\
ME 200 NN
g \
\
~ 150 \
b______._____—--——.\\
100 s —h
\\ -
S
0
O6uiee [TnecHeBbIe rpUOEI Banusuis Koxkku AKTHUHOMULIETHI
KOJIMYECTBO
EEEEE 15 yu. OO0 20 ya. —A— 25 yu. —@— 30yq.|

Puc. 1. Codeparcanue MUKpoopeanuzmos 6 6030yxe y4eOHbIX K1accos 00 3aHAMUU

Iocme 3amsTHIT MUKpPOOHBIA Tei3aX BO3AyXa B
KJIaccax W3MEHWICS B CTOPOHY YBEJMYEHHS OOIIEro

MHUKPOOPraHnu3MoOB B BO3AYyXC MIKOJbHBIX KJIIACCOB
IOCIIe 3aHATHI COOTBETCTBOBAIIO BBICOKOMY U OYCHb

KOJIMIECTBA ~ MHKPOOPTaHM3MOB W OTHCIBHBIX HX  BBICOKOMY YPOBHIO KOHTAMHHALUH (PFC. 2).
MpENICTABUTENEH. IIpu 3TOM coziep KaHue
7000
6000 \\
5000
4000 \
=
m
: \
3000
2000 - = _
1000
HHHH ]
S A
0 HHHH HHHHH
OGuee kommmuecTBO IlecHeBbIe TPUOBI Barier Koxkku AKTHHOMHIIETEI
e 15 yu. B 20 yu. —— 25 yu. 830 yu.
Puc. 2. Cooeporcanue Mukpoopeanuzmoe 6 8030yxe yueOHbIX KIACCO8 NOCAE 3aAHAMUL
XapakrepHoi 0COOCHHOCTBIO PesynbpraThl MccienoBaHM Bo3dyxa B IKHJIBIX
MHUKPOOHOIIOTHIECKOTO nenzaxa SIBIISIETCA  [TOMEILIEHUSX ToKa3anu pasHooOpasue
MPUCYTCTBHE 3HAYUTEIHHOIO KOJMYECTBA KOKKOBBIX  KOJIMYECTBEHHONO M KAaueCTBEHHOI0  COCTaBa
MHUKpPOOPTraHU3MOB. Briaenennsie KOKKOBBIE ~ MHKPOGIOpPEI B  3aBHCHMOCTH OT  HAa3HAYCHUS

MUKPOOPIraHU3Mbl OTJIMYAJIACh HE TOJIBKO POAOBBIM, HO
W BUIOBBIM pazHooOpasuem. Hampumep, Hamu Obutn
BeisiBrieHbl  Staphylococcus roseus, Staphylococcus
albus, Staphylococcus flavus, Staphylococcus aureus,
Streptococcus flavus, Sarcina cremoris, MUKpOKOKKH 1
CapLUHBI.

moMenieHus. Hampumep, KOHIEHTparws OakTepuii B
arMocepe KyXoHb cocTaBisma 572+215 KOE/mE.
[IpeobnamatonumMu  ObUTM  TJIECHEBBIE TPUOBI U
FpaMHOHO)I(I/ITCHBHBIe GaKTepI/II/I, 5K KOTOpBIX qale
BCEro BCTpPEHAINCh Oammiuibl W KOKkU. Cpenn
IUIECHEBBIX T'PHOOB HamboJiee YaCTO BBILACISUIN
MyKOpOByIO IJICCCHb U NICHUILIMILIIBI, a cpe)m KOKKOB —
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MUKPOKOKKH, JUITITIOKOKKH, CTPCITOKOKKHN u MHUKPOOPraHn3MOB B JKHUJIbIX IMTOMCHICHUAX ITOYTH B 1,5
CTa(I)I/IJ'IOKOKKI/I. -2 pa3a NOpeBbIlIajla KOHHCHTPAUWIO Ha OTKPBITOM

OOmiee  KOJMYECTBO  MHMKDOOPIaHM3MOB B  BO3IYXE.
aTMocdepe 3alia KHIBIX KBapTHP mocturaino 683+97 Bce n3onnpoBaHHbIe ITAMMbI MUKPOOPTaHU3MOB
KOE/M®. Cpeau HuMX ObUIM HACHTH(QUIMPOBAHBI B TOH W HHOMU CTEIEHU oOnanganu
Staphylococcus spp., Bacillus spp., Micrococcus spp. =~ MyJIbTHPE3UCTEHTHOCTHIO. HawuGomnbeit
Serratia spp. IlpeoGnamaromMMy BHAAMH CPEAHd  PE3WCTEHTHOCTHIO K aHTHOMOTHKAM  OTIHYAJIHCH

miecHeBsIX rpuboB Obumm Alternaria alternata wu
Aspergillus spp. I'pamoTpuIaTeIBHBIC u
TPaMIOJIOXKHUTENbHBIE OaKTepUH CcOCTaBILLIH 56,9 n
43,1% COOTBETCTBEHHO.

CpenHue KOHLIEHTPAIMM MUKPOOPTAaHW3MOB Ha
MEepBBIX JTaXax 37aHuil Kosebamuch ot 780+148

cradunokokku (10 86,1%) u crpenTokokku (10 75,7).
OcrasipHble ITAMMBI MUKPOOPTaHU3MOB B MEHBIIICH
CTENCHU TPOSBUIIN YCTOHYMBOCTh K aHTHOMOTHKAM
(puc. 3). Hu omme w3 W30IATOB HE IIOKa3al
YCTOHYMBOCTH K OQIIOKCAIHy, TOOpaMHUIIMHY H
JOKCHIMIIIAHY.

KOE/M® no 9704234 KOE/mM3. KouueHTpanus
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Puc. 3. [lapamempoi ycmouuugocmu KOKKO8bIX MUKPOOP2AHUZMO8 K AHMUOUOMUKAM

BruiBoabI

1. HauGompmmii ypoBeHb OHOJOTHYECKOTO
3arpsi3HEHMsT  BO3/yXa HaOmronmajacss B Kiacce C
xonuyecTBoM yuamuxcs 30 genosek (330 KOE/m®), a
HaWMEHBIINH — B KJlaccax C KOJMYECTBOM YYaIIUXCs
He Gonee 15 uenosek (230 KOE/M®). Tocne 3aHsTHit
COJIep’KaHWe MUKPOOPTaHW3MOB B BO3/yX€ IIKOJbHBIX
KJIaCCOB  COOTBETCTBOBAJIO BBICOKOMY U  OYEHb
BBICOKOMY YpOBHIO KoHTamMHHanuu (6omee 6000
KOE/M®B kmacce ¢ KonmuecTBOM ydamuxcs 30
YeJI0BEK).

2. KomnuectBo MuKpodIIops! atMochepe KyXOHb
cocraBmwio 5724215 KOE/MS. [Ipeobmanarommmu
ObUTM TIIeCHEeBbIE TPUOBI W TPAMIIOJIOKHTENbHBIC
GakTepuy, W3 KOTOPHIX 4Yalle BCEro BCTPEYAINCH
OaIMILTBI ¥ KOKKH.

3. OOmee KOJMYECTBO MHUKPOOPraHU3MOB B
aTMoc(epe 3aja JKWIBIX KBapTHp Jocturaio 683497
KOE/M®. Cpeau HuMX ObUIM  HIECHTH(QUIMPOBaHbI
Staphylococcus spp., Bacillus spp., Micrococcus spp. u
Serratia spp.

4. CpenHue KOHIICHTPALMH MUKPOOPTAaHU3MOB Ha
MEepBBIX JTaXax 37aHWH Konebammce ot 7804148
KOE/™m?® 10 9704234 KOE/m3.

5. KoHneHTpanuss MUKPOOPTaHW3MOB B JKHIIBIX
MOMeIlIeHusAX moutu B 1,5 2 pasa mnpeBbllIana
KOHIICHTPAIMIO Ha OTKPBITOM BO3JyXe€.

6. Bce M30JIMPOBAHHbIE IITaMMBEI
MHKPOOPTaHHU3MOB obOmamanm
MYJIBTHPE3UCTEHTHOCTBIO. HauGonbimnei
PE3UCTEHTHOCTHI0O K aHTUOMOTHMKAM  OTJIMYAIHCh

cradunoxokku (o 86,1%) u ctpentokokku (1m0 75,7).

7. IlpucyTcTBUE U PACHPOCTPAHEHUE B BO3LYXE
YCTOMUYMBBIX K aHTHOMOTHKAM OaKTepuil MOXKET
NPEACTaBIATh CEPHhE3HYI0 OMACHOCTh IS 3I0POBbS
JIoJieil ¥ MOXET CTaTh Cepbe3HOM NpoOJIeMOol st
OOIIECTBEHHOTO 3/IpaBOOXPAHEHNSI.
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PEJYKIIUSI )KUBbIX BOJIOKOH HEPBHBIX CILIETEHHUM.

AHHOTalIl/Iﬁ. B cratbe OCYIIIECTBJICHA IOIBITKA BBIABUTHL B AWHAMUKE U 0606IIII/ITI> BCC CCTCCTBCHHBIC
PpCajibHBIC u JIOJKHBIC ¢)eHOMeHLI HCUYC3HOBCHUA HCPBHBIX OTPOCTKOB. H3Becten e[[HHCTBeHHLIﬁ
MOPGOJIOTHYCCKHA (PEHOMEH 00paTHMOT0 «HCUYC3HOBEHH» OTPOCTKOB HeiiponoB B ITHC npu moBTOpsromemes
CTpecce, r1/16epHau1/u/1 U HCKOTOPBIX aHECTCTUKAX. B MPUXNU3HCHHBIX OJKCIICPUMEHTAX BBIABJICHO, 4YTO
HeﬁpormazMa criocoOHa 6nar0nap;1 M€M6paHHOI71 aJre3un K CIUSIHUIO HCPBHBIX BOJIOKOH, YTO YMCHBIIACT HX
KOJIMYECTBO. HOKaSaHO, KaK akcoIlIa3Ma CIocoOHa Ipu pereHpanuu Wik aMinyTaluyu OTPOCTKOB, COKpaIaTbCs
OAHOBPEMCHHO PETPOrpaHO W AHTCPOrpaHO, BIITYMBATHLCA BHYTPb TCJia HeﬁpOHa, yYMCHbIIIAA YHCIIO €ro
OTPOCTKOB. BHepBBIe N3Yy4YCH MCXaHU3M 6LICTpOFO u O6paTI/IMOFO OINITUYCCKOI'0 «KMCYC3HOBCHU S JKMBbIX HCPBHBIX
OTPOCTKOB. J4 3 TPpCX OIIMCAHHBIX (I)I/ISI/IOJ'IOFI/I‘ICCKI/IX ﬂBJ‘IeHI/II\/'I, BHAUMO, MUMCHHO OH 00BsCHSIET OOBIACHSET
q)eHOMeH O6paTI/IMOFO «MCUYC3HOBCHU» AlIUKAJIBbHBIX ICHAPUTOB I'MIIIIOKaMIIa IpU CTPECCE.

Summary. The article attempts to identify in dynamics and generalize all natural real and false phenomena
of the disappearance of nerve processes. The only known morphological phenomenon of reversible
"disappearance" of neuronal processes in the Central nervous system under repeated stress, hibernation, and certain
anesthetics. In vivo experiments, it was found that neuroplasma is able to merge nerve fibers due to membrane
adhesion, which reduces their number. It is shown how the axoplasm is able to regenerate or amputate processes,
to contract simultaneously retrograde and anterograde, to stick into the body of the neuron, reducing the number
of its processes. The mechanism of rapid and reversible optical "disappearance” of living nerve processes has been
studied for the first time. Of the three described physiological phenomena, it seems that it explains the phenomenon
of reversible "disappearance” of the apical dendrites of the hippocampus under stress.

Knroueevie cnoea: aocesus Heﬁpumoe, CUHYUMUAJIbHOEe ClUuslHue Heﬁpumog, pemuxyniaprsle }meﬁku,
pempaKyusi HeUpumos, 80JI0KHA-HEGUOUMKU.

Key words: neurite adhesion, syncytial fusion of neurites, reticular cells, neurite retraction, invisible fibers.

Beeaenue. B KynbType TKaHu [9]. IIpm co3maHUM «MSTKOTO

ITocnennee BpemMss B HEHPOOHMOJOTHMYECKOW  CTpecca» ¢ TOMONIbIO BBEACHHS KOPTUKOCTEPOHA
JUTEpaType IIHPOKOE PacIpOCTPAaHEHHE TOIYYWIO  OTMEYaJIoCh  YMEHBIICHHE JUIMHBI  alHKaJIbHBIX
ONHCAaHWE SBICHUS — WCYC3HOBEHUS AaMHUKaNbHBIX  JCHIPHUTOB TNpedpoHTaIbHOW KOophl Ha 22-35 %. B
HEPBHBIX JICHAPUTHBIX OTPOCTKOB TIIpH CTpecce. TPyNIe TPEBOXKHBIX KPBIC 3TOT (DEHOMEH TaKxkKe
IMupamunnsie HEHPOHBI TUNIIOKaMIla, omucaaud  MHorue  aBTtopel  [7,10].  Beictpas
NpepOHTAIBHOW KOpPbI M JPYrMX OTAEIOB Mo3ra  OOpaTUMOCTb SIBJICHUS IOKa3aHa M IIPHU BO3/EHCTBUH
o0yiaaloT crpaHHbIM cBoMcTBOM. Ilpm rmOepHanmmu  aHecTeTHka  mporogdoia [3,14]. HeoOvbrunoe,

aBTOPHl OOBIYHO OTMEYAIOT OBICTPYIO BPEMEHHYIO
MOTEPI0 U CTPEMHUTENBHOE  BOCCTaHOBIICHHE
arnMKalbHBIX JICHIPUTHBIX BETBEH MPU OTOTPEBAHUU
psma xuBoTHRIX [1,16, 17]. D10 ynuBuTENmBHOE
SBIICHWE  HEOAHOKPATHO  ONHCAaHO  TaKke Yy
MTO3BOHOYHBIX TPH MOBTOpHOM cTpecce [8,11,13,15] u

3HAYUTEIFHOE, OOpaTUMOE YKOPOYCHHE JCHAPUTOB H
HCYE3HOBEHHE CHAPUTHBIX MIMIIMKOB NPH TMOCPHAIMH
BBISIBJIEHO Y 3emusnvix 6enok [13], Eeponetickozo xomsuxa
[12], Cubupcrux cycnuxos v apyrux sxxuBoTHbIX [16,18] .
Tlo JaHHBIM 3THX ABTOPOB, BOCCTAHOBIICHHE AITMKAIHLHBIX
JCHIPUTOB TPH COTPEBAHUH >KHBOTHBIX MPOHUCXOIUT B
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TEUCHHE [ByX 4YacoB. DBomnpeku ImpencTaBieHHUsIM,
OCHOBAHHBIM Ha CBETOBOH MHKPOCKOIIMM (METOAMKA
lodbmKK), «yKOpPAuMBAIOTCSD, «ATPOQUPYIOTCS» WIH
«MCYE3AI0T» JIAJIEKO HE BCE AallMKaJIbHBIC JCHIPUTHL.
ABTOpBI ~ TIOKa3al¥, 4YTO  OOJIBLIMHCTBO  HMICXOJIHO
CHHAIITUYECKH  KOHTAKTHPYIOIIMX C  MOXOBHIHBIMU
BOJIOKHaMH IIIMIIMKOB THIIOKAMIA NPH HCYC3HOBEHHH
AIUKAIBHBIX JCHIPUTOB OCTAIOTCS COXPAHEHHBIMH, XOTS
OHH U He BBIABIIIIOTCS 10]] CBETOBBIM MHKPOCKOIIOM. JTH
JIAHHBIE TIO3BOJIIIOT UCKATh aJIbTEPHATHBHBIC OOBSCHEHNUS
a¢dexra HCUe3HOBEHNS aNMKAJIbHBIX IEHIPUTOB. BBIIO
pEIICHO IMPOAHATU3UPOBATh BCE (U3HOIOTHYCCKHE
3¢ PeKThI KHHETUKH BO3MOKHOH PEIyKIMH ITIOBEJICHUS
JKMBBIX HEPBHBIX CTPYKTYp B KYJBType IKHMBBIX

HEUPOHOB.
MaTepuajabl 1 MeTO/AbI HCCIETOBAHUS.
OKCTIepUMEHTHI IIPOBEICHBI Ha 165

OKOJIOTJIOTOYHBIX TaHIVIMEB MOJUIIOCKOB Limnaea
stagnalis. JKMBOTHBIX BBUIABIMBAIN B IPUPOIHBIX
BogoeMax JIeHWHrpaackod obOmactu. [aHrimuu ObuH

obpaboransr 0,4 % pacTBOPOM TMpPOHA3Bl TIPH
temneparype 20°C B  Teuenwe 40-60 MuH.
Hcnonp3oBaHa mHoGWIM3HPOBaHHAS TPOHA3a W3
Streptomyces  griseus  (Sigma). Co  cpenneii

MoJIeKyJsipHOH Maccoii — 20000. PactBop mnpoHa3b
MPUTOTOBJSUIM Ha OCHOBE M30TOHHYECKOTO PacTBOpa
JUIE MOJUTIOCKOB. /[l Toro, 4toObl yOeAWThCS B
JKU3HECTIOCOOHOCTH HEHPOHOB, MX IOMELIATH 0N
mukpockon MCCO-1Y42 (JIOMO) u ¢ moMouibio
30JI0TOTO MUKPO3JIEKTPO/Ia B CTEKIISTHHON H30JISIMU C
JMaMEeTpoOM KOHYHMKAa OKOJ0 20 MKM OCYIIECTBIISUIN
9KCTPAKIJIETOYHOE OTBE/ICHNE CIIOHTaHHOH
JJEKTPUYECKON aKTHUBHOCTH OTACNBHBIX  KJIETOK.
BbIsiBIIeHO, YTO HEHPOHBI B T'aHTIIHH, 00pabOTaHHOM
MpOHa30H, 00Jamal0T CIIOHTAaHHOM  MMITYJIBCHOM
aKTUBHOCTHIO. OHHM T'€HEPHUPYIOT CHAaWKU C YacTOTOH
1.5+0.3 umn/c. AMmMTyja criaiikoB paBHa 22+4 MkB,
a IIMTENBHOCTh — 4 MC.

Iloce OUWCTKM TaHIIIEB OT KarcCysl IIPOBOIFIIA
HPOLEAYPY ux MHOTOKpPaTHOTO BCaChIBaHHSI
(TrvmeTHpOBaHw) B I'-00pazHbie CTCKIITHHBIC
MUKPOIUIIETKH ¢ JuamerpoM KoHurkoB 0.8 u 0.6 mm. B
pe3ynbTarte IUIETHPOBAHMS YAABAIOCH IIOIYYHUTh
3HAYUTEINHHOE KOJINYECTBO M30JIMPOBAHHBIX
HEWpOHOB,  JIMIIEHHBIX  INIMK.  BapbpupoBanune
KOHIICHTpAIlel IPOHA3bl, BPEMEHEM WHKYOaluu |
AKTHBHOCTBIO MUIIETUPOBAHMSI TAHIJIMSL TO3BOJISIET

BBIJCIATE  JIMOO  TOJIBKO — W30JIMPOBAHHBIE  Tela
HEHpOHOB, JMOO HEHPOHBI ¢ (QparMeHTaMH HX
0oTpocTKOB. HelpoHbl MOJITIOCKA MOKHO BBICAXUBAaTh
Ha CTekino ©0e3 CHeruambHBIX MOANOXKeK. Jlis
KYJIbTUBUPOBAHUS HEHPOHOB HCTIOJIB30BaIN
MHUKpokamepsl B ¢opme  komoaueB.  Cpenmy

HECIOCPEACTBCHHO AJIA KYJbTUBHUPOBAHUA 'OTOBUJIN HA

OCHOBE MaTO4HOW OaHOKpaTHOW cpensl RPMI-1640
IyTeM pa3BeAEHUs €€ CHEUUaJbHBIM COJIEBBIM
pactBopoM. CocTaB COJIEBOTO pacTBopa (MMOIb): 75

NaCl, 5 KCI, 2.5 CaCl,, 25 MgCl. pH
MIPUTOTOBJICHHOW cpeasl MOAHMMaId 1o 7.8 ¢
nomompto  Tpuc-HCl  u  gmst crepunusanun

(¢uIPTpOBaNM, TPOITyCKasi ee Yepe3 MHUIHIIOPOBEHIE
MeMOpaHbl ¢ auameTrpoM mop 0.22 MKM C ITOMOIIBIO
Peristaltic miniflon pump type 304 (Poland). Heiiponsr
KyJbTUBHUPOBAIIM B TeueHHe 5 CyTok. CBeTOBYyIO
MHKPOCKOIIHI0O W KOMIIBIOTEPHYIO IedTpadepHyro
BHICOCHEMKY OCYIIECTBIISITI c TTOMOIIBIO
HMHBEPTUPOBAHHOTO (ha30BOKOHTPACTHOTO
mukpockorna MBI-13 (JIOMO) ¢ tepmocratuueckoit
KaMepoi u BOJIHO-TETJIOBBIM ¢$ubTpOM.
LeiitpadepHass BHIEOCHEMKAa OCYLIECTBISUIACH CO
CKOpOCTBIO IIECTh KaApoB B MUHYTY. KuHOmpoekIus
ITO3BOJISIIA HaOIrO1aTh HM3MEHSIOMIeecs o
HATIPaBJICHUIO U CKOPOCTH IIEPEIBIKCHIE aKCOTIIa3Mbl
OJIHOBpEMEHHO B pa3Hblie cTopoHbl [3]. IIpomeccwr
MIPOAEMOHCTPUPOBAHBl Ha CEPHUU IOCIIECIOBATEIBHBIX
CHHFIMKOB.
Pe3yabTatsl.

Aoeesus u crusnue wuetipumos. llpexne Bcero
ObUIO TIOKa3aHO, YTO >KMBas aKcoIla3Ma HEPBHBIX
OTPOCTKOB HE SABIISETCA KUAKOCTHIO, a MPEJCTABIACT
co0ol cokpaTHMBbIiA renb. OHA HE TeYeT, a CrocoOHa
NP HAJIMYUKM KJIETOYHOW MeMOpaHbl yAep)KHBaTh B
pactBope PuHnrepa mwimHapuueckywo dopmy. I[pu
9TOM  OHa  peTparupyeT  OIHOBPEMEHHO B
MPOTHBOMOJIOXKHBIE CTOPOHBL. Ee HampaBicHHEM
MOXXHO YIpPaBIATh MEHSS UHCIO ¥ TOPSIOK
pacmonoxkeHust Todek anre3md. (Okaszamoch, YTO
ONWHOYHBIC  WM30JHPOBAaHHBIC  JKHUBBIC, AKTHBHO
pereHepupyiomuye Tejla HEHPOHOB M BOJIOKHA
001a7aroT BHICOKOM CTENEHbI0 MEMOpaHHOM ajre3uu.
Hepenko y BeTBeil HEpBHBIX BOJIOKOH, PaCXOIALIUXCS
naxe nox yrioMm 90° ynaercs OOHapyXUTh HX
MOCTETIEHHOE, JIOKAIbHOE WM TOTaIbHOE COMMDKEHUE 1
ciusHue (puc. 1).

B TedyeHme nAByX-TpeX YacoB HEpBHBIC BETBH,
MMOCTENICHHO  CONMXKAsiCh, YMEHBINAIOT Yrod WX
PAaCXOXACHUS H HECKOJBKO COKpAINAIOT [UINHY.
ChussHHE ~ OTPOCTKOB ~ HAYHMHAETCI  OT  yIia
pa3BETBIICHUS W 3aKAaHUYMBACTCA HUX TEPMHUHAJSIMU.
BwmecTo nByx BeTBeit oOpa3yercsl 0{HO BOJOKHO. [Ipu
neiTpadepHol BUIEOCHEMKE ITO JIETKO MPOCIEANTH B
quHamMpke. O TOM, YTO BOJOKHA ITOCTEHEHHO
CIIMBAIOTCS, a  HE  TPOCTO  KOHTAKTHUPYIOT,
CBHUJICTEJILCTBYET 00pa3oBaHME HUX EIUHOH KOJOBI
peTpakii W ee eIWHOEe COKpAaIleHHe, a TaKxke
3aKOHOMEpPHOE WCTOHYEHHWE, a He YTOJNIICHHE,
00beAMHEHHOH aKcoIuIa3MBbl (cpaBHU puc. la — le).
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Puc. 1. Cruanue «60k 8 60K» 08yX HEPEHBIX OMPOCHKO8 00HO20 Helpumad.
a—e — YMeHbUeHUe Yeia Mexcoy OmpoCmKamu, YKopoueHue u 00beOuHeHue 0mpocmKos,
1 — ocnoenoii ompocmok; 2 — 00NOIHUMENbHbIY OMPOCIOK, 3 — CUHYUMUATbHOE CIUAHUE 08YX OMPOCKOE, 4 —
eounas nodeudicnas koaba pempaxyuu. @azosuiii konmpacm. Lleiimpaghepnas suoeocvemra. 06. 40 Ph, ox. 20.

B kynbType TKaHM HEpEeaKO MOXHO HaOJIIOAaTh
CIIMSIHHE HE TOJBKO JIBYX, HO U HECKOJIKUX HEPBHBIX
OTPOCTKOB OJIHOBpeMeHHO. Ha Tperuii-ueTBepThIit
JIeHb KYJIbTUBHPOBAHUSI KOHTaKTHPYIOIINE HEHPOHBI
(hopMHpYIOT 3HAYMTENbHBIE CcIUleTeHUs. [lpu 3TOM

9 884l 5mun
Puc. 2. Conuoicenue u cruanue «60Kk 8 60K» 0mMpoOCmMKO8 PA3HLIX HEUPOHOB.
a—e — cmaouu npoyecca, 1-3 — conudicarowguecs u crugaiowuecss Ompocmiu; 4 — eOuHblll CAUGUUTICA
ompocmoxk. @azoeviii koumpacm. Lletimpagepuas sudeocvemra. 06. 40 Ph, ok. 20.

[NUTOIJIa3MAaTHIECKOE CONIMIKEHHE W  CIIHSHUC
«bok B 0Ook». BHawane CIMBaIOTCSI OTPOCTKH Ha
BOJIOKHE 3 (Kaap B), a 3aTeM, 4epe3 2 Jaca, CIIMBAIOTCS
BOJIOKHA Ha Kajpe (). Takum 00pa3om, U3 HECKOJIbKHX
OTPOCTKOB 00pa3yloTCsi JiBa CIMBIIMXCS BOJIOKHA.
HecmoTpst Ha  ciusitHME  OTPOCTKOB, — THAMETP

OJTHOBPEMEHHO co cOmKeHueM HEHpOHOB
MPOUCXOIUT M TOCTENEHHOE CIUSHHE HEKOTOPBIX
HEPBHBIX OTPOCTKOB (puc. 2). Hudpamum 1, 2, 3
0003HaueHbl OT/AEJbHBIE BOJOKHA Yy KOTOPBIX Ha
Kazpax (a-B) MPOUCXOJIUT UX

934]7MuH

00pa30BaBLIETOCS BOIOKHA 4 OKa3bIBACTCS HE TOJIIE
OJTHOTO M3 CIIMBAIOLIMXCS OTPOCTKOB. T0, 4TO BOJIOKHA
CIIUBAIOTCS, @ HE 00Pa3yIoT Iy4OK, JOKa3bIBAET 4acToe
NOSBJICHUE Ha MPETePMHHAIAX TaKUX BOJIOKOH
BapUKO3HOCTEH, KOTOpPBIE MOTYT IOSBIATHCSH, Kak
U3BECTHO, TOJBKO Ha OAMHOYHBIX BOJIOKHAX.
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Takum 00pa3om, nepBblii OOHAPYKEHHBIH HaMH
CIOCO0 «HMCUYE3HOBEHMSD» BOJIOKOH CBSI3aH C aare3ueit

MeM6paH u ux CHHIUTHAJIIbHBIM,
OUTOIIa3MaTUYCCKUM CIIMAHUCM. Baxupim
CJICACTBUEM OGHapy)KeHHOF (6] CIIMSITHU S JKUBBIX
HCPBHBIX OTPOCTKOB SABJIACTCA TO, 4qTo 9TO

MOATBEPKAAET peTUuKyIapHyto Teoputo K. ['ombmxu o
BO3MOXXHOCTH CHHIWTHAIBHOW CBSI3M ¥ CIHSHUS
HEUPUTOB.

Pempakyus netipumos. Kak mokazanum Hamm
9KCIIEPUMEHTHI Ha )KUBBIX HEPBHBIX BOJIOKHAX, BTOPOH

12411 mun

10405muu

CcHoco0d WX «HMCYE3HOBEHHS» NPH pereHepaunuu
CIUICTEHUI COCTOUT B SIBJICHUH TOTAJILHOM peTpakiuu
aKCOIUIa3Mbl, BIUIOTH JI0 €€ BIITYMBAHUSI B COMY
HeiipoHna (puc. 3). CokpaIascs peTporpaaHo, BOJIOKHO
CO BpEMEHEM IPOHHMKaeT B HeWpoIuiasmy Tela |
cMelMBaeTcs ¢ Heil. Tak Mc4ye3aloT MHOTHE OTPOCTKH
u3 pasnee c(hOopMUPOBABIINXCS CIUICTCHHIH,
YMEHBILIACTCSI CTENECHb apOOpH3aly CTPYKTYp CEeTH
(TycToTa BOJIOKOHHOTO PETHKYIIyMa).

16401 muH 17913mun

Puc.3. Pempaxyus axcona 6 HanpaeieHuu K come HelipoHa u e20 UCUe3HOBeHe NPU BNAYUBAHUU 8 IO KIeMKU.
a-0 — cmaouu npoyecca; 1 — konba pempaxyuu. Pazoswviii konmpacm. Llelimpagepuasn sudeocvemka.
06. 40 Ph, ok. 20.

CKOpOCTH  COKpalleHUs] BTOPHYHBIX BETBEH
AKCOHOB CYIIECTBEHHO OTJIMYAIOTCSA OPYr OT Jpyra.
Cuia peTpakiudd BOJIOKOH, BHIUMO, MOXET OBITh
3HAYUTEJIBHOM, 100 MO3BOJISIET OTPHIBATH OAWHOYHBIC
HEWpOHBI OT LIENBIX TaHIVIMEB M NepeMellaTh UX Ha
3HAaYUTEeNbHEIC paccTostHus (puc. 4). [lpu oTpeIBe Tena
OT TOYKH CLEIUICHUS C COCEJHHM TaHIJIHEM
HAMpaBICHUE PETPAKIMU OMPEICISCTCS OCTABIICHCS
TOYKON KPEIJICHUsI, TO €CTh IPU ITOM HEPEMEIIACTCs

cd = U B . -

Puc. 4. Heu

HEe TepMUHAJb BOJIOKHA KaK Ha puc. 4, a TeJIo HelpoHa.
OpHako  Hedporuia3Ma  BOJOKOH  BCE  paBHO
BIISIYMBACTCSl B COMY KIIETKH, a €€ OTPOCTOK PealbHO
ucueszaetr. Takum 00pa3oMm, B KyJIbType TKaHH yIAeTCs
Ha JKMBBIX aKCOHaxX IPOAEMOHCTPUPOBATH emié 1Ba
BapHaHTa  pEaJbHOTO  HWCYC3HOBCHHS  HEPBHBIX
BOJIOKOH: WX TOTAJBbHYI) PETPAKIHI0O ¥ CIUSHHUE C
TEJIOM HEHpOHa.

€3HOBEHUEe OompocmKa npu e2o pempaxkyuu u O0sudiceHue mena HeﬁpOHa 6 HanpaejleHUuU K mepmunaiu

nocie ompwiéa om mouku ad2e3uu 8 00IACMU COMbL.

a-0 — ounamuka npoyecca, 1 —meno Hetipona, 2 — ymoaueHHasa 4acmsb AKCOHA, 3 — UCIMOHYeHUe aKCONLA3Mbl
npu ee pempaxkyuu, 4 — enauUAHUe AKCONAA3MbL 8 MEI0 HEUPOHA, 5 — UCUE3HOBECHUE HePBHO20 BOJIOKHA,
CMpenKU — ONMUYECKOe UCYE3HOBEHUE UCIOHYEHHO20 B0JIOKHA 80 8PEMS €20 U30MEMPUYECKOU PempaKyuu.
Daszoeviii konmpacm. Letimpaghepras sudeocvemra. 06. 40 Ph, ok. 20.

Bonokno-nesuoumxa. Hamn
HEM3BEeCTHass paHee (YHKIUS HEPBHBIX BOJOKOH,
Ha3BaHHASI HAMU H30METPUYECKON PETPAKIIUCH.

oOHapyxeHa
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Puc. 5. H3omempuueckas pempaxyus Helpuma npu 08yxX mo4kax onopsl ¢ UCMOHYEHUEM BOJIOKHA

00 npeoenos e2o GUOUMOCU.
a—e — OUHAMUKA npoyecca, nepeosudiceHue 00veMa aKkConIa3Mbl K KOHYamM npenapama u UCMoHYeHue e20
yeumpanorou ywacmu, 1 —meno netipona; 2 — 30Ha adze3uu mena Helupoua, 3 — 86apUKO3Hble PACWUUPEHUSL
UCXOOHO MOICMO20 80IOKHA; 4 — ebInpsiMIeHIe U UCMOHYEHUEe BOJIOKHA NPU U30MEMPUUECKOU pempaKkyuu
AKCONNA3MbL 8 NPOMUBONONONCHBLE CHOPOHYL, 5 — (hopMuposanue «80IOKHA-HEGUOUMKUY; 6 — yeeluyeHue
00beMa aKconIazmMbl KOIObL pempaxyuu, 7 — mouka adze3uu 8 001acmu OKOHUAHUSL 6OJIOKHA.
Dasosviii konmpacm. Leimpagepnas eudeocvemxa. 06. 40 Ph, ok. 20.

Ecmu B sxcriepuMenTe 3apukcupoBaTh 00a KOHIIA
Mepepe3aHHOr0 aKCOHA, IBITasiCh OCTAaHOBHUTH €ro
peTpakuuio, TO JUIMHA aKCOHa JEHCTBUTENHHO HE
M3MEHUTCS, OJJHAKO, KaK Mbl BIIEPBBIC IOKa3ajH B
JKCIIEPUMEHTE, JIBWKEHHE €ro akcoIUla3Mbl He
ocTaHaBiMBaeTcs. AKcomiazma OyneT NpoJoJKaTh
CMeUIaThCd K TOYKAM KPEIUICHHs Ha ero KOHLAX B
MIPOTHBOIIONIOKHBIE CTOPOHBI, YBEIHMINBAsI 00BEM €ro
TepMuHanel. OQHAKO NMpH 3TOM Macca aKCOIUIa3Mbl
CepelMHbl BOJOKHAa M €ro JauaMerp OyayT pe3Ko
yMeHbIIaThCs. B peanmpHON TKaHW BOJOKHA, Kak
W3BECTHO, BCErJa HWMEIOT MHHHMYM JBE€ TOYKH
KPETICHUs, TIO3TOMY MX M30METPHUYECKasi PeTpaKIys,
BUAMMO, SIBJIACTCS OOBIYHON (YHKIMEH OTPOCTKOB.

Kak moka3aHO B DOKCIEPHUMEHTE, BOJIOKHO MOXKET
HCTOHYATHCS (puc. 6) BIUIOTH JI0
CyOMHMKPOCKOITMYECKHX HEBHIMMBIX BeNIWYMH (110
A060Ge, meree 0,2MM).

Co BpeMeHeM JMaMeTp BOJIOKHAa CIOCOOCH
YBEJIMYUBATBHCS, 4YTO COOTBETCTBYET IOBTOPHOMY
HAKOIUICHHIO  CMEINAIONIeHCd  aKCOIUIa3Mbl M
BOCCTAQHOBJICHHIO ONTHYECKOH BUIMMOCTH OTPOCTKA
(puc. 6). JlokampHOE CKOIUICHHE aKCOIDTa3MHI (4) Ha
pucyHke 8a mcdueszaeT uepe3 TpH daca (puc. 60) u
CMEHsIeTC HCTOHYCHHEM IPOTHUBOIIOJIOXHON YacTh
9TOTO AaKCOHa (CTpeNKa), TEePAIOUmeH ONTHICCKYIO

BHJIUMOCTD.

Puc. 8. Hcuesnosenue 6uoumocmu 6010KHA 8 3A6UCUMOCIU O YOUJLCHUS OBUNCYUCTICSL HeUPONIA3MBI.
a—2 — ounamuxa npoyecca, 1, 2 — 068a HepeHbIX 80JOKHA U3 PASHBIX HEUPOHOE 2aH2IUsA, 3 — MeNo KIemKU,
4 — yeenuuenue ouamempa 80I0KHA NPU HAKONJCHUU OBUNCYUELCS AKCONA3MbL; CIPEIKU — 001acmu
UCUE3HOBEHUS BUOUMOCU BOJOKHA NPU €20 UCTOHYEHUU (OJIOKHA HENOOBUICHDI, OYOVUU a02e3upo8aHbl Ha
pogHom cybcmpame — cmexie). @azoswvitl konmpacm. Lleiimpagepnas eudeocvemra. O6. 40 Ph, ox. 20.

BomokHo Ha kagpe (puc. 6B), HMerolee
HEKOTOpOEe  JIOKJIBHOE  yBeIM4YeHHe  oObeMa
akcortasmbel (2) Ha mnepudepuu, uyeped 15 wyacos
nepeMeniaeTcs, JMIIAasCh TOro 00beMa, HCTOHYACTCS
M CTAHOBUTCS «BOJOKHOM-HEBUAMMKOW» (puc. 6).
PeanbHoe JIBUKCHHE («TOK aKCOTIa3MBI»)
TPOSIBJIIETCS. HAKOIUIGHWEM W ToTepedl 00bEMma,
W3MEHEHHEM JIMaMeTpa U CTeNeHbI0 BHUIMMOCTH ee

KOHTYpOB. MenjeHHOe TMepeMellleHne aKCOIUIa3Mbl
MIpU BUJCOPENPOAYKIIMU NPOSBISIETCS B YCKOPEHHOM
BHJE, KaK «TOKM aKCOIUIa3Mb» B  Pa3HBIX
HampaBJieHUsIX. Takol MOBTOPHO «HUCYUE3AIOIIUN» U
TIOSIBJITIOLIANACS» BHOBB OTPOCTOK MBI HAa3BajH
BOJIOKHOM-HEBHJMMKOH. DTO SIBIEHHE XapaKTepHO U
JUIA CIUICTEHHH PacTyIIUX OTPOCTKOB, KaK 3TO OBIIO
BBISIBJICHO U Ha puc. 4, 5.
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Odbcyxnenue.

Taxum 06pa30M, Ipyu HUCCICA0BAaHUN KUHCTUKU
JKU3BHCACATCIbHOCTH HCPBHBIX CTPYKTYpP YAACTCA
OTMETUTH TpU MOp(O-PHU3NOTOTHIECKUX
CTPYKTYPHBIX IIpolecCa, CBA3AHHBIX C PCAJIbHbBIM U
MHHUMBIM HCYC3HOBCHUEM HCPBHBIX BOJIOKOH. 9t0

BaXHO I TOHUMAHHSA PONH  CHHIIMTHAIBHBIX
CTPYKTYp B OpTaHM3allMil HEPBHOW  CHCTEMEI.
IluTonnasmMaTHdecKoe CIHMSHHE SBIISCTCS OCHOBOM
(hopmupoBanus JIOKAJIBHBIX CHHIIUTHAJIbHBIX
CINUIETEHUI B 30HE TEPMUHATBHBIX "
OKOJIOHEHPOHAIBHBIX, aKCOIIIa3MaTHIECKUX
aHacromo30B [4] Kpome Toro, o0s3aTeiIbHBIM

CBOMCTBOM IIOCTPOCHUS Pa3BUBAIOUIUXCSA CIUICTEHUN
SBIISICTCA  PeTPAaKTWIbHAs aKTUBHOCTh  HEPBHBIX
OTPOCTKOB C UX MCYE3HOBEHHEM IPHU BTSITUBAHUU B
LUTOILIa3My coMbl. M HakoHell, BIIEPBBIE IIPOSBIAETCS
pOIb  HEBEPOSATHOTO  MCTOHYEHHS  ONTHUYECKU
UCYE3AIONIUX  OTPOCTKOB TMPH  H30METPUYECKOHN
perpakmuyu. OTOT OOpaTHMBIN TPOIECC IODKEeH, B
NPUHIOUIE, W3MEHATH  3JEKTPO(GH3HOJIIOTHIECKIE
CBOWCTBa NPOBOJHHUKOB U UX ceTell. Bee 3To mo3BossieT
OTMETHTh HEKO€ IPAaBHIO B pPa3sBUTUU HEPBHOM
cuctembl. E€ pocT U pas3BuTHE 3aKOHOMEPHO
COIPOBOKIAKTCS UCUYE3HOBEHUEM  OIPEICICHHOIO
4yclla HEPBHBIX OTPOCTKOB U H3MEHEHUEM CTEIIECHU
apOopu3zanuu. Bee Tpu THIA onMcaHHBIX MEXaHU3MOB
«MCUE3HOBEHUSA» BOJIOKHA MOTYT BCTpPEYaTbCs Ha
OJIHUX U TeX K€ ydacTKax B pPa3HOE BpeMs U Jaxe
OIHOBPEMEHHO.

C nenbro IpeJOTBPATUTH PETPAKLHIO OTPOCTKOB,
BO3HHMKAIOIIYI0 IPH MAaTOJOTMH, HANpuUMep INpHU
cTpecce, HAaMM pEIIEHO HCIOJb30BaTh  0OImme
OOKAaTOPBl ~ MOJBIKHOCTH ~ HEHEPBHBIX  KIETOK:
KOJIXMIIMHA, IMToXanasuHa B u OnebOuctatuna [2].
Msel nmpenmnosiaraéM, 4To IPU 3KCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUAX JTH (PAPMaKOJIOTHYECKHE AareHTHI
MOTYT OBITh HCIIOJNB30BaHBl IS TPEAOTBPAILCHUS
«MCUE3HOBEHUS aluKajabHbIX JICHIPUTOB
TUIIOKAaMIIA, YTO, BO3MOKHO, OKaXXET OIpPENEICHHOE
neyeOHOe BO3/IeiiCTBIE IPH XPOHHUUECKHUX CTpeccax.

3akia04eHue.

Takum 00pa3oM, NMPHKU3HEHHBIE HCCIIEAOBaHUS
KWHETHKH TIOBEICHUS OTJENBHBIX KHUBBIX HEHPOHOB U
UX CIUIETEHUH B KyJIbType TKAaHU IMO3BOJSIOT CIENAaTh
3aKIIIOYEHUE O TOM, 4YTO KaXXylIUecd M peabHbIE
HCYE3HOBEHUSI HEPBHBIX BOJIOKOH, IPUBOZSILKE K
YMEHBIICHUIO CTENEeHH apOOpu3aIliM, CBS3aHBI C
TaKUMH CBOWCTBAMHM HEWPOHHON MeMOpaHbI, Kak ee
U3MEHSOIAsCS ajres3ust u OJIHOBPEMEHHAs
JIByHAIPaBJICHHAS PETPAKLMS AKCOILIa3MBl.

Pabota BrImonHeHa ipy (PUHAHCOBOMW MOJICPIKKE
«IIporpaMmsI (hyHIaMeHTaTbHBIX HAYYHBIX
WCCIIeIOBaHUM rocyAapCTBEHHBIX akajemuil Ha 2014-
2020 romer» (I'TI-14, pa3men 64)
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MODERN VIEWS ON THE TREATMENT OF OBSTRUCTIVE AZOOSPERMIA

Ilanacoecokuii Mukona

KaHOUuOam MeOUu4HUX HayK, 00YeHm Kageopu yponoeii,
Heghponoeii ma anoponozii

XapxiecvKko2o HAYIOHATTLHO20 MEOUUHO20 YHIGEPCUTNENY
imeni A.I". I[loopesa

CYYACHI NOTJISIIA HA JIKYBAHHS OBCTPYKTUBHHUX A300CITEPMIM

Annotation. The article presents current research on obstructive azoospermia - a pathological condition
accompanied by the absence of sperm and spermatogenesis cells in semen and / or in the analysis of urine collected
after ejaculation due to bilateral obstruction of the seminal tract at different levels. Issues of etiology, pathogenesis,
as well as the causes of obstruction of the vas deferens.

Awnoraunis. The article presents current research on the treatment of obstructive azoospermia - a pathological
condition accompanied by the absence of sperm and spermatogenesis cells in semen and / or in the analysis of
urine collected after ejaculation due to bilateral obstruction of the seminal tract at different levels. The issues of
surgical restoration of patency of the seminal tract depending on the level of obstruction are covered.

Key words: obstructive azoospermia, male infertility, obstruction of the vas deferens, surgical treatment.

Knrouosi cnosa: oocmpykmusna azoocnepmis, 4onogive 6e3nnioos, HenpoXioHicmy CiM'sIBUHOCHUX NPOMOK,

Xipypeiune aiKy68aHHs.

YouoBiky, mo crpaxnaroth Ha OA Ta X04yTh
cTati OaThbKaMW MAalOTh JIBI OCHOBHI MOJXKJIMBOCTI
JIOCSATHEHHS 1i€] METH, a caMe:

e BTpy4YaHHs, CIpPSIMOBaHI
MPOXIiJHOCTI CiM’SIHUX IUIAXIB:

— Bazoenigiaimoctomist (BE);

— BasoBasoctoMis (BB);

— TpaHCypeTpalbHE BHCIYEHHS eSKYJSTOPHOI
MPOTOKH;

® BTpYyYaHHI, CIpSIMOBaHI Ha 3a0ip
CIEpPMAaTO30iliB Al TOJAJIBIIOTO BUKOPHCTAHHS
JIOTIOMDKHHX PernpoayKTUBHUX TexHouorii ([IPT):

— uepe3lIKipHa acmipallisi CIepMaTo30imiB 3
TKaHUHHU sieuka (testicular sperm aspiration — TESA);

—  eKCTpaklisi CIIepMAaTO301/iB 3 TKAaHWHH si€YKa
(testicular sperm extraction — TESE);

— TOHKOTOJIKOBa OIONCIs si€yka 3 acHipari€ero
cnepmaro3oiniB (testicular fine-needle aspiration —
TEFNA);

— MIKpOXIipypriuHa acmipamis criepMaTo30i/IiB 3
npuaatky segka (microsurgical epididymal sperm
aspiration — MESA);

— dYepeslIKipHa acIHipalis CIepMaTro30iliB 3
npunatky sedka (percutaneous epididymal sperm
aspiration — PESA).

OcranHs rpyna BTpy4aHb 3a3BHYail BUKOHY€ETHCS
y TO€AHAHHI 3 IHTPAIUTOIUIA3MATHYHOIO iH €KIIEI0
OJVHUYHOIO crmepMaTo3oixy |y  SHIEKIITHHY
(intracytoplasmic sperm injection — ICSI) npu IPT.

Y  BuUIanKy IHTPATECTHKYJSIpPHOI OOCTpYKILil
XipypriuHe  BiJJHOBJICHHS IPOXIZHOCTI  CiM’SHHX
IUISIXiB HEe MokimBe. ToMy y Takux BHINAAKax

Ha BIJHOBJICHHSA

MIPOBOIUTHCS YEPE3IIKipHA acMipallis CriepMaTo30i/IiB
3 sieuka — TESE, a0o Horo MikpoxipypriuHuii BapianT
— mikpo-TESE.

OOcTpyKList Ha piBHI NMPUIATKY S€YKa IiJIATae
KOpeKIii 3a JOomoMoror BaszoemiginiMocToMii abo
MiKkpoxipypridHoro ii BapianTty. Taka peKOHCTPYKIis
MOke OyTH SK OIHO- TaK i IBOOIYHOIO OIEpari€ro,
Kpallli pe3yJIbTaTH 3a3BHYail IPH JBOCTOPOHHBOMY

BITHOBJIEHHIO MIPOXiTHOCTI. AwnaromiuHa
pekaHamizamisi 3a3BHYail  3aiimae 3-18  MicsmiB.
OmHOYaCHO 3  PEKOHCTPYKTHBHUM  BTPYYaHHIM
3a3BHUYail BUKOHY€ETHCSA MESA 3 METOI0
KpiOKOHCepBalii crnepMu Ha BHIIAJOK HEBjaadi
pekaHaiizarii 3 moaaibuM 3acrocyBanusm J[PT.
YpakeHHs MIPOKCUMAJTILHOT YaCTUHU
CIM’SIBUHOCHOI ~ MPOTOKH  3a3BHYail  mMOTpeOye
Ba30Ba30CTOMIl. v BHIAJIKY BUSBIIEHHS
IHTpaomnepaliifHo BTOpUHHOI OOCTpYyKUii Ha piBHI
MIPUIATKY s€YKa 3’ ABIISIETHCS HEOOXIiIHICTh
HaKJIagEeHHSA Ba3o0eligixiMocToMIil. HasasuicTb
MPOTSDKHUX ~ JeeKTiB B OUCTANBHIH  YacTHHI
CIM’SIBHHOCHHX TIPOTOK, IO yTBOPHWIACh MpH

TepHIOIUTACTHIN Y TUTHHCTBI, 3a3BUYall HE MiIJIATaE
OTIEpPAaTUBHIN KOpEKIii, TOMy y TaKux BHMIagKaxX
BHKOPHCTOBYIOTh  acIHipalmilo  CHepMaTo3oimiB 3
MIPOKCUMAJIFHOI YaCTHHU CiM’SIBHHOCHOI MPOTOKH a00
meroau MESA, TESE ta nomansmroi ICSI [1].
OO6CTpyKIIis eIKyIATOPHOI MPOTOKH KOPETYETHCS

B 3amexxHocTi Big  eriomorii. Ilpm  Benmkmx
MOCT3anatbHUX 00CTpyKIisX BUKOHY€THCS
TpaHCypeTpajbHAa  pe3eKlis BUXIAHUX BB

SSKYJIATOPHUX TIPOTOK Y 30HI CiM’SHOTO Oyropky. Y
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BUMAJKy OOCTpPYKLii dYepe3 HAasBHICTh MeAiaHHOI
IHTpanpocTaTU4HO KICTH ONepaTUBHE BTPYUYaHHS
CKJIafa€ ii pO3THH Ta BUCIYCHHS [2].

Bubip BTpy4yaHHS  3aleXHTb BiA  PIBHIO
o0CTpyKIii, I TPUBAIOCTI, MPOTSHKHOCTI, @ TAKOXK BiJ
iHTpaomnepaniiHix 3Haxinok. Tak, npy BU3HAUCHH] MiXk
Ba30Ba30CTOMIEIO Ta Ba30€IIi I {IMOCTOMIECIO
KEPYIOTBCSl XapakTepoM DIIMHU 3 NPOKCHMAaIBHOTO
kiHIio vas deferens. CyanHHa piguHa MaKpOCKOIIYHO
MOXKe OYyTH BOISHHCTOIO 1 PSCHOIO, ab0 TyCTOHO i
KpemonozniOoHoi  KoHcucTeHmii.  [HTpaomepamilina
MIKPOCKOIIiSI JO3BOJISIE 1MeHTH(]IKYBaTH I SITh THIIIB
pinunu 3a Cinbepom [3]:

1 crymiHb - TepeBaXHO HOPMAaIbHI PYXJIUBI
CIIEpMaTO30i1u;

2 CTymiHb - NEPEeBaXHO HOPMAJIbHI HEPYXJIHBI
CIIEpMaTOo30i]1u;

3 CTYIIiHB - IEPEBa’KHO TOJIOBKH CTIEPMATO30iIiB,;

4 KJac - TUTBKH TOJIOBKH CIIEPMaTO301/iB;

5 Kiac - criepMarTo30ifiB HEMAE.

BazoBa3ocToMil0 peKOMEHIYETHCS MIPOBOANTH 32
HasABHOCTI Ba3zanmbHOI pimgumam 1—4 crtymeniB [4]. Y
BUTIAJIKY, KOJIN ¥ Ba3albHil PiIHI HE CIIOCTEPITaeThC
CIIepMaTO30i1iB, HMOBIPHICTh TOBEPHEHHS CIIEPMHU B
SSAKYJAT 3aJeKUTh Bix T KOHCHUCTeHWii — €
HaWOUIBIIO, KOJMM piAMHA BOJSHUCTA 1 psiCHA, 1
HaHMKYa, KOJIM BOHA rycTa 1 kpemosa [5]. Omxke, s
CYIMHHOI pIAMHH 5 CTymeHs CliJ IPOBOJUTH
Ba30Ba30CTOMIIO, SIKIIO PiJMHA BOASHHCTA 1 psCHA.
Skmo pimuHa rycra i KpeMoBa, IpH YBXKHOMY OTJISAII
mpuAgaTka Tpu  30UThIIEHHI  MOXXKHAa  BHSBUTH
3He0apBJICHY a00 YUIiTFHEHY 00J1acTh B IPUAATKY, IO
O3Ha4a€e pO3pHB KaHAJbBIIIB Yepe3 3BOPOTHUH THCK abo
PO3MEXYBaHHA MK 3pyHHOBaHMMH Ta PO3MINPEHUMH

KaHaJIBLISIMH. BazoeninigiMocToMist MMOBHHHA
BUKOHYBATHCS 332 000X IIUX 0OCTaBHH.
BasoBasocToMiss KaJIMTKOBOI JIOKaji3amili Ta

Ba30CMiIiAIMOCTOMIsI 3a3BUYail MPOBOAATHCS UEPE3
BEPTHKAJIbHI PO3pi3n Ha 2—3 CM y NepeIHbOMY BiIiIi
BignoBinHOI mnosoBuHU. Ko HeoOXigHa Oinbluna
eKCIO3HIIis a00 MOOLITI3aIis CYIUH, HATIPUKIIA], TTiCIIs
BHCOKOi BazeKTOMii ab0 BTpaTH BEJIIMKOTO CETMEHTa
CIM'SIBUBITHUX TPOTOKIB MOIIOHKH, PO3Pi3H MOIIOHKH
MOXYTh OYyTH pO3IIUpeHi B maxoBy obOmactb. Kpim
TOTO, Xipypr MOXe BUKOPHCTOBYBATH 1HPPaToOKOBUI
po3pi3 ays Kpamoi MoOiTizarii ciM’ TBUBITHOT IPOTOKH
JUTsI TIPOBENICHHST aHACTOMO3Y 0€3 HampyXeHHs [6].

[TaxoBa BazoBa3ocToMisi MOXe OyTH BUKOHaHa 3a
JIOTIOMOT'OI0 T1aX0BOT'0 JIOCTYILY, SIKIIO HEMPOXIiTHICTh
CYJIMH € BOTHHIIEBOIO 1 JIETKO iA€HTH(IKYEThCS B
MaxOBOMY KaHali, SIK, HAalPUKJIJ, MICIs STPOreHHOTO
MOIIKO/DKEHHST CYyIMHU T 4Yac MmaxoBoi omeparii. B
SKOCTI aIbTePHATHBH MOXe 3Ha100UTHCS
JAmapoCKOIMiYyHa JOTOMOTa JUisd  igeHTHdikarmii Ta
npenapyBaHHsS 4epeBHOTo Bijiny vas deferens mepen
MPOBEAECHHSIM MIKpOXipypri4yHOTO aHaCTOMO3Y.

Jlo aHacTOMO3y CIifi MiATBEPANUTH NPOXiJHICTH
JUCTAIbHOT  JIOBXKMHU  CIM SIBUBITHOI ~ TPOTOKH,
BUKOHABIIM COJbOBY Ba30rpaMy, BHKOPHUCTOBYHOUH
nepudepudHUiAi  BEHO3HUH  Karterep 3  TYINUM
HaKOHEYHHUKOM 24-to Kamiopy, BBEJICHUI
OesmocepeHbO0 B MpOcBiT. HesanmexxHo Big Mmicis

po3TalllyBaHHS  aHacTOMO3y, sl  3a0e3NedyeHHs
AQHACTOMO3Y, IO HE PO3TATYETHCS, CIiJ MPOBOIAMTH
aJlekBaTHy MoOUTI3alli0 cynuH 0e3 JeBacKyJsipu3anii
[71.

KoskHe 3 HaBEJEHUX ONEPaTHBHUX BTPYy4YaHb Mae
Ti UM iHIII BapiaHTH BUKOHAHHA. Y BUIAJKY Ba30Ba30-
abo BaszoemimimiMociTOMii HaWKpami pe3yJbTaTH
MMOKa3y€e MiKpOXipypridHa PeKOHCTPYKIIs, OJHAK IIe
OJHOYAaCHO 1 HaHOLIBII  TEXHIYHO  CKJIAIHOIO
OTlepami€lo, IO BHMAarae sK BHCOKOI Kawmidikarii
JKapsi, TaK 3HAYMMOTO TEXHIYHOTO OCHAIIECHHS.

Mikpoxipypriusi METOIH JiKyBaHHS
OOCTPYKTHBHOI a3oocmepMmii Briepiie Oyiau BBejEHI
Silber tTa Owen y 1977 poui i Ha paHuid 4Yac
BBa)KaIOTHCS 30JI0TUM CTaH/IaPTOM PEKOHCTPYKTUBHHX
MeTouK [8].

binpuricTs XipypriB BUKOHYIOTH Ba30Ba30CTOMIO
3 BHKOPHCTaHHSIM [BOIIAPOBOTO MIiKPOXipypridHOTO
aHactoMmo3y, 3amponoHoBaHoro Silber [9]. Cnogatky
HaKJIQJAl0Th aHACTOMO3 CJIM30BOI 3a JOMOMOTOIO
IeCTH-BOCHMH  TiepepBaHnx mBiB 9-0 abo 10-0
HEWIIOHY, BKJTFOYAFOUHN HEBEJHKY JaCTHHY
BHYTPIIIHBOTO M’si30BOro mapy. Ilicis mpoBeneHHS
AQHACTOMO3y CJIHM30BOi OOOJIOHKM OKPEMHH M’SI30BHii
11ap 3aKpHUBalOTh TAaKOXK HelsoHoBUMH mBamu 9-0. Ile
3abe3nedye TEepMETHYHE 3aKpUTTs Ta 3abe3neuye
aJieKBaTHe HaOMDKeHHS Myckynatypu. Llei ocranHiit
MOMEHT TaKOX BaXKJIMBUH, OCKUIBKM HOpPMajbHa
MPOBIIHICT TEPUCTAIBTUKHA € BAXKIMBOIO IS
MIPOCYBaHHS CIIEPMHU 3 TPUIATKA sI€YKa B €AKYJIT TMiJ
Yac CTaTEBOTO aKTy.

OnHak TOTEHUIHHMM HEIOJIKOM JABOIIApOBOI
Ba3oBa3ocToMil € Te, mO Oarato BY3JiB IIBa
3aJIMIIAETECS  OE3MOCepeIHbO 11033 TPOCBITOM, IO
TEOPETHYHO MOXKE CIIPUYMHHUTH (HiOPO3 1 MPU3BECTH 10
CcTpuKTYypH. KpiM TOro, 3 TeXHIYHOI TOYKH 30Dy,
JIBOIIIAPOBA BAa30BACOCTOMISl € OUIBII CKJIAJHOI 1
TpynoMmicTkoro. ToMy Jesiki Xipypru BHUCTYHAIHM 3a
MO TU(iKOBaHY OJTHOIIAPOBY Ba30BaCOCTOMIIO
(MOLV), ockiibku 4epe3 NpOCBIT MPOXOJUTh MEHIIE
IIBIB, i, IO BaXXJIMBIIIE, [Ie MPOCTIIIe Y BUKOHAHHI Ta
ekoHOMHTh dac pobotu [10]. Pesymbratm 1iei
METOJMKHN OYyJM TOPIBHSHO BWTIJHI 3 JBOIIAPOBOIO
TEXHIKOI0 3 TOYKH 30py TIPOXITHOCTI Ta piBHA
BaritHocTi [11].

[epeBaramMu ogHOIIAPOBOI TEXHIKH € 11 MPOCTOTA,
BIZTHOCHA INBUJIKICTb, 3 SIKOFO 1i MOYKHA BUKOHYBATH, T
BUMOTa /0 MEHIIOI MIKpOXipypriuHOi MiArOTOBKH.
Hemonikom 11i€l TEXHIKH € Te, [0 BOHA HE BPaXOBY€
CYMEPEWINBI PO3MIpPH MPOCBITY, M0 TEOPETHYHO MOXKE
NPU3BECTH JIO 3HIDKGHHS PIBHSA MpOXimHocTi. Y
CIPaBKHbOMY OJTHOILIAPOBOMY aHaCTOMO31
BUKOPUCTOBYIOTb 4—6 mepepBaHux 9-0 HellloHOBUX
IIBIB 4epe3 yci HmIapH CiM’SIBUHOCHOTO KaHAITy, 1100
3’€IHAaTH JBa KiHI. Y Mou(iKOBaHOMY OJTHOMY IIapi

MK  OCHOBHHUMM  IIBaMHM  IIOBHOI  TOBIIMHU
HAKJIAaJa€TbCsd  JOJATKOBUM  IMap  NepepBaHUX
cepoMm’s130BuX mBiB [12].

I'onpamreitn BIIEpILIE OITMCaB TEXHIKY

MikpoTouok y 1998 pomi. Ils merommka mo3Boisie
OibI  TOYHO 3i0paTH TPOCBITH, IO CYTTEBO
BIZIPI3HSIOTECA 3a po3Mipamu [13]. BukopuctoByroun
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TEXHIKY MIKPOTOUYOK, IUIaHYBAHHS BiJOKPEMIIIOETHCS
Bin HakyazeHHs 1uBiB. Lle xkaprorpadyBaHHS 10
HaKJIaJaHH] IIBIB Joromarae 3ano0irTu
HEpIBHOMIDHOMY HaK/aJIaHHIO IIBIB Ta WMOBIPHUM
npoTikaHHaM. [licms  Toro, sK MiArOTOBJICHUI
CIM’SIBUHOCHUM IPOTOK, JUIsi BU3HAYECHHS TOYOK
BUXOJy TOJIKM BHKOPHCTOBYEThCA MIKpOTHIL. Bcporo
mrcTte  "MIKPOTOYOK" pPO3MINIYIOTH Ha ITOCIYCHHX
KIiHIIAX TIPOTOKY, MPUOJIN3HO HA TPETHHI BiICTaHI MiX
TIPOCBITOM 1 30BHIIIHBOIO aIBEHTHIIIEI0 Ha M'S30Biil
TkaHuHI. [lepmmii mmap CcIU30BOi YKIamarTh 3a
JIOTIOMOT0I0 MiKpOTO4YOK Ta 10-0 MOHOHHTKOBOTO IIBA.
Jpyruii map HaOnmxae rauOOKHH M’SI30BUI IIap 3a
JIOTIOMOT0I0 MOHOHHMTKOBoro mmBa 9-0. Ileit map
BUMAarae peTelbHOCTI, MO0 He BKIIOYUTH MIap
cM30B0I a00 HEHaBMHUCHO 3aKpUTH NpocBiT. Tperiit
map 3aKpHBaE a/IBEHTHIIATbHUN map
BOJIOHETIPOHUKHUM ~ CHOCOOOM  MOHOBOJIOKHHUCTUM
mBoM 9-0. Bcei HakmazeHi miBu nepepuBHi. Hapemrri,
CyIWHHa OOOJIOHKa IIOBTOPHO AaIllpOKCHMYETHCS 3a
JIOTIOMOTOI0 IIecTH HeioHiB 9-0 abo 7-0 mposeHy, 1o
3MEHIIIY€ Hapyry Ha aHACTOMO3I.

Mera-aHami3 TpUAUATH OJHOTO IOCHIIKCHHS 3
6633 marieHTamMH, SIKHM BUKOHYBAJIA Ba30Ba30CTOMIIO,

HE BUSBHMB JIOCTOBIPHOi pI3HHII Yy 4YacTOTax
BITHOBJICHHS MPOXIMHOCTI Ta BariTHOCTI  MiX
JIBOIIIAPOBOIO Ta OJTHOIIIAPOBOIO TEXHIKOIO

Bo30Ba3zocToMii [14]. CepenHi MOKa3HUKH MPOXiTHOCTI
TiCyIsl IPOLEypH Ta BariTHOCTI, 3BaKEHI 32 pO3MipoM
BuOipku, craHoBmwmm 89,4% Ta 73,0% BigmoBimHO.
Yacrora MIPOXiTHOCTI IUTSL MoIu(pikoBaHOT
OJTHOIITAPOBOI TEXHIKKM Oyia MOAIOHOIO 10 YaCTOTH
MPOXOJDKEHHS JIBOLIAPOBOI MPOLEAYPH 3 CEPeAHIM
JoBipunM intepBanom 1,04 (95% /11, 1,00-1,08).
3aranom, piBeHb BiJHOBJICHHSI MPOXiJHOCTI MpH
Ba30Ba30CTOMIll KomBaecThbes Big 69,2% mo 97,8%
[15,16], a piBenb BariTHOCcTI Bim 36,8% mo 92,5%

[17,18].
binpuiicte excrieptiB moroauthes, mo BE €
TEXHIYHO HANCKIIAIHIIIO0 orepari€e B

PETIPOMYKTUBHIN MIKpOXipyprii YONOBIKiB. Ymepiie
BazoBa3ocTOMis 3raayerbes B 1902 pomi, mumsxom
CTBOPEHHSI CBHUILEBOTO 3’€THAHHSI MK MHOXHHHUMH
BUCIYEHUMH  KaHaIbIAMH TIPUIATKy s€YKa Ta
BIIKPUTUM IIPOCBITOM CiM'SBHBiTHOTO MpOTOKY [19].
Lespinasse VD y 1918 p. OyB mepmmimM, XTO 3po0HB
crpo0y TOYHOTO  aHACTOMO3Yy  eIliJUIUMaTbHUX
KaHAJIBI[IB JI0 IPOCBITY CiM’IBUHOCHOTO MpoToKy [20].
OnHak 10 BIPOBAKCHHS MIKPOXipYypriuHOI TEXHIKH
piBens ycmimHocTi BE BapitoBascsi, aine, sk npaBuiio,
OyB HHU3BKMM SK IIIOJO IPOXIAHOCTi, TaK 1 IS
HACTYMHOI BariTHOCTi. 3 BBEACHHSAM ONTHYHOTO
TiICHIICHHS MIKpOXipypriyauit HacKpi3HUH
KaHaJIbLIEBUH aHacToMo3 OyB BBeneHui Silber B 1978,
a aHactomo3 3a TunoM 6Oik B 6ik — Wagenknecht et al.
[21] i nomynspuzyBaB Thomas [22]. Piens
npoxigHocTi BE 3 BHKOpHCTaHHSIM [UX 3BHYAHHHUX
MIKpOXipypriuHux MeToxiB KoiuBaBcs Bix 50% mo
85%. IloTpiOHa Ham3BMUAiiHA TOYHICTH Ta BHUIIYKaHI
MIKpPOXIpypriuHi HaBHYKH, MI00 aHACTOMO3YyBaTH
TOHKUH emiuauMaNnbHul KaHajelb aiametpoM 150—
250 MKM [0 TPOCBITY CiM’ SBHHOCHOTO IIPOTOKY.

Pe3ynbraTi IMX METOIUK JOCHTH CHIIBHO 3aJIeKaTh Bil
JOCBiy  XipypriB. 3acrocyBaHHS  OIEpaliifHOrO
Mikpockona € 00OB’SI3KOBUM. XipypriuHi JIymH, sKi
3a3BHYail MatOTh MEXY 30UIbIICHHS B X6, HEIOCTATHHO
MOTYXXHI, 100 3a0C3MEUUTH HAJCKHY Bi3yali3alliio
eI UIMMaTBbHOTO KaHAJIBII Ul TOYHOTO PO3MILIEHHS
MiKpOIIBIB.

Stefanovic ~ ommcaB  TEeXHIKY  KaHaJbICBOI
igBarinanii npu BE y mypiB 3 BUKOpHUCTaHHSIM OJTHOTO
cim3oBoro mBa [23], a Berger 3acTocyBas 10 TEXHIKY
HAa JIIOAWHI, BHKOPHCTOBYIOWM TpPH  IOXBIiHHI
MIKpOIIBH, HAKJIJICHI Ha eMiIiiMaTbHAN KaHAICHb Y
BUTISI TPUKYyTHHKA [24]. Tlicns po3KpUTTS KaHaNbLs
TPH JBOIUTIYHI 1B HAKJIAJAHOTHCS HABHBODIT Yepe3
CIIU30BY OOOJIOHKY CiM’SIBHHOCHOTO IPOTOKY, JAOUH
LIECTUTOYKOBHUH SIKIp AJIsI aHACTOMO3Y 1 JIO3BOJISIOUN
eMiJUIMMaIbHOMY KaHAJIbII0 MPOHUKHYTH B TPOCBIT
vas deferens. 3romom Marmar MoaudikyBaB If0
TEXHIKy, BHKOPHCTOBYIOUH IIMIIE JBa MIKPOIIOBH,
pO3MillleHi  TEePIEeHANKYJSIPHO  SHiAUINMAaIbHOMY
KaHAJIBLIO U1 aHACTOMO3y [25].

OnHoyacHO peKoMeHAyeThesl BUKOHaHHS MESA
JUIL TIOAAJBINOI KPIOKOHCEpBAIlil CIIepMaTO30iliB Ta

MOKIJTUBOTO 3aCTOCYBaHHS 3aILTi THCHHS 3
BUKOPHCTAHHSIM  JIONIOMDKHUX  PENpPOAYyKTUBHHUX
TEXHOJIOTi# [26].

B panumii yac MeTOIMKAa  TPUAHTYJIPHOI

KaHJIBIICBOT IHBAriHAIl € HaWOUIbII MOIIUPEHOI B
ceiTi. Tak, Peter TK Chan et al. [27] BuKOHYBaH
Ba30€MeIAIMOCTOMII0, TIPUHMAIOYN pIMICHHS HAa MiX
BE Ta BB 3a pesympraramu iHTpaomepariitHol
MIKpPOCOKOIITii Ba3ajbHOI PIIMHH 3 MPOKCHMAIBLHOTO
KiHI ciM’sBHHOCHOI mpoToku. BE BHKoOHyBamace y
BUIAJKY, SKIIO CIEPMaTo30iAiB abo IX YaCTHHOK HE
oyno 3HAWJICHO. Jlokamizariiro aHaCTOMO3Y
BUPIIIYBaJM [UIIXOM MOUIYKY CaMOI0 JUCTalIbHOTO
KIiHIS TOpUAATKy s€dka, B SKOMY Oyli 3HaiineHi

CIIEPMATO3011H.

Y BIIACHE xipypriuHiit npoueaypi
BHKOPHUCTOBYBAJIU METO/I MIKPOTOYOK 3
BUKOPHUCTAHHSM TPHOX JABIMHUX HEHIOHOBUX IIBIB IS
CIIU30BOI1 000JIOHKH. v BHITAJKaX, KOJIU
eI IiMaTbHAN KiHeTh OYB 3aHaITO MaJIUM IS TPHOX
map BB Hakmamanu gasa.  [pyruid  map 3

BHKOpPUCTAHHAM §-10 By3JI0BUX HEHIOHOBHX 1IBiB 9-0
HaKJIaJaBCs HA M’ S30BHil map ciM’IBUHOCHOI IIPOTOKU
Ta 000JIOHKY NPUATKA.

CepeHiii Bik 1711 YOJIOBIKIB cTaHOBHB 39,8 pOKiB,
a Juisl maptHepiB-xkiHOK - 31,8 poku. Ilpuumnamu
oOcTpykiii Oynu: momepenHs BasekToMmis y 31%,
iHdekuii y 22%, stporenti ypaxenus y 19%, tpaBMu
y 1,5% Ta igiomatuuni y 27%. Meniana TpuBaiocCTi
obctpykuii cranosmna 18,8 poky. ¥V 37% mnarmieHTis
paninre Oy HeBJiaJli cipoOu pekoHCTpyKLii. Cepente
crocrepeXkeHHst (miamaszon) craHoswio 15,2 (1-36)
MicsmiB. 3araipHa MBHUIKICTH mpoximHocti (> 10000
ciepMaTo3oigi/mi)  craHoBmina  84% - (53/63).
IIpoxignHicTh Oyna nocaraytay 60% (38/63) 4onoBikiB
yepe3 1 Micsanp micas omneparii. CepenHst Halikpaia
KUIBKICTh criepMaTo30ifiB ctanosuna 12,8 (0,01-80) x
10%/mn i3 pyxmusicTio 21 (0-30)%. Cepen nalicHTIB 3
MIePioIOM CIIOCTEpPEeXKeHHS >1 pik MPUPOTHUNA piBEHb
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OarpkiBcTBa craHoBUB 40%. Meniana wdacy s
JIOCSITHEHHSI NPUPO/IHOT BariTHOCTI craHoBuia 14,3 (3—
30)  wMicsuiB.  BaritHicte  Oyna  nmocsrHyTa
3aIUTiTHEHHSIM in vitro abo IHTPaIMTOMIa3MaTUIHOIO
iH'ekuiero cnepmu 'y 31% Bumankis, y Bcix i3
BUKOPHCTAaHHSM CBI)KOT €5IKYJIbOBAHOI CIIEPMHU.

VY mera-ananizi 2298, xorpuMm BukoHyBanack BE 3
MPHUBOIY OOCTPYKTHBHOI a300CIepMii, TTOKa3aHO, IO
3aralbHUM  cepenmHiii  KoedimieHT — mpOXimHOCTI
ctanoBuB 64,1% (95% nosipuwnii intepan [A1]: 58,5%,
69,3%; 1>= 83,0%), a 3aramgpHa cepemHs dYacToTa
BariTHocTi ctaHoBmia 31,1% (95% MI: 26,9% .35,7%;
12 = 73,0%) [28]. Takox aBTOpH MOpPIBHIOBAJIH

KoeilieHT MPOXiTHOCTI JIBOCTOPOHHBOT
MIKpOXipypriqHoi Ba30€IIANNMOCTOMIT Ta
OJIHOCTOPOHHBOT MIKpOXIpypriyHOi

Ba30CMiTUAUMOCTOMIi, i BHSIBHJIM BIJHOCHHUN PH3HUK
(BP) 1,38% (95% AI: 1,21% —1,57%; P <0,00001).
[MopiBHsSHHES MicIst MIKpOXIpyprigaHoi
Ba30eMiAUANMOCTOMIT ITOKa3ano, Mo 00JacTh XBOCTA
a0o Tima Oyia CIPHUATIMBOIO A PIBHS MPOXiTHOCTI
(RR = 1,17%; 95% AI: 1,01% -1,35%; P = 0,04).
[MamieHTH 3 PYXOMOIO CIIEPMOIO B EMiAWANMATBHIN
pinuui Mamu nmokasHuk RR 1,53% (95% JI: 1,11% —
2,13%; P=0,01) mo10 piBHSA IPOXiAHOCTI.
Xipypriuse JIiKyBaHHS OOCTPYKIT esKyJIsSTOPHOT
NPOTOKK 3a3BUYail  MOTpeOye  TpaHCYypeTpabHOT
pesekiii  eskymsaropHoi  mpotoku  (Transurethral
incision of the ejaculatory duct, TURED). Tak, Jiang ta
iH. [29] BuxonmyBamm TURED 3 BukopuctaHHIM
yperepockonry LllTopna Ta roieMidBOTO Jasepy.
[MamienT ykmagaBcs B AOpCaibHY  JTOTOMIYHY
MO3HIIi10, BUKOHYBAIIN CIiAypalibHy aHECTE3it0, MiCs
yoro xopctkuit yperepockomn IllTopma (kimumk 8F)
BBOAWIM B yperpy. Ilicis IuiaHOBOTO OOCTEKEHHS
ypetepockor (kepoBaHuii 4F-ce4oBiTHUM KaTETEPOM)

NPOBOJIMIIM  4epe3 OTBIp ciM’sHOro ropOuka i
NOTpAIUBUTM Yy NEPeAMIXypoBy — 3ajo3y  Mif
GesnocepeHiM 30POM. Ockinbku OTBOPH

SSAKYJIATOPHOT IPOTOKH y TaKUX BUIIAJIKAX 3aKyMOPEHI
abo 3aHanTo Mami, moO iX MoxkHa Oymo 3HaWTH,

HalKkpamuid CHoci0 TMOTparuisHHA B CiM sSHUI
MyXHpelb — 4Yepe3 pO3LIMPEHHH esKyIATOPHUI
npoTok. [lim mpsimuMm 30pom, Katerep cedoBomy 4F
MONepeHhbO  MPOHW3aB  OOWIBI  CTOPOHM  JHA

HepeMiXypoBOi 3aJI03H, JIe 3HAXOAATHCS eKyJISATOPHI
MPOTOKH, a BXKE 3a KaTeTepoM CJiJyBaB >KOPCTTKHIi
yperepockon. CrnpoOH TOTpanUTH B EAKYJIATOPHY
MPOTOKY MOBHHHI 3aJIe:KaTH BiJ JOCBIIYy Ta HABHYOK
omeparopa abo  KepyBaTHCS  TPAaHCPEKTAIbHOIO
ynbTpaconorpadiero. JIOMIBHO BUKOPHUCTOBYBATH
VY3]1 sx opieHTHpP I iHTpaolepariiiHoro HaBeAeHHS
Ha PpO3MIMPEHUH esIKyIATOpHUE 1poTok. Ilicis
MOTPAIUISTHHS YPETEPOCKONa B ESIKYJIATOPHY MIPOTOKY 1
CIM’SHMH ITyXupeup NOoTpiOHO 3i0patm pimmHy (aus
JIOCIIIJDKEHHS ClIEpMH) 4epe3 Katerep cedoBoay F4, a
NOTIM  BHAAIAIM abo0 3MHBAIM  KOHKPEMEHTH,
XKeJeToAi0H1 pedoBUHM abo0 iHeKiitHy piguny. 11106
30UIBIINTH  WMOBIPHICTH TPUMATH  EAKYJIATOPHY
IIPOTOKY BiZIKPHUTOIO TiCIIIonepaniiHo,
BUKOPHCTOBYBABCSI TOJbMIi€BHI nazep IS
HaJpi3yBaHHs Ta 301JBIIIEHHS OTBOPY, MPOHU3aHOTO

YPETEPOCKOIOM. YpeTpaibHUil KaTeTep 3ajuilail Ha
24 roJIMHY, a MOTIM BUAAJISUTA. ABTOPH IMOBIIOMIISIOTH,
10 MAaIiEHTH MOYaIH esSKYyJIIoBaTH yepe3 4 IHi Mmicis
oreparii, I0YaTKoBa reMOCHEepMisi CIIOHTAHHO 3HUKAaJIa
nporsirom  7-10 nHiB. Pe3ynbraroM mpoBeaeHHX
BTpy4YaHb CTajl0o OTpHMaHHs mpoximHocti y 91%
BHIIA/IKiB, BariTHICTh NMPHPOTHIM IUIIXOM HacTajia y
36% map. BuHUK JuIIe oAWH BHITAI0K TeMOoCIIepMii> 2
THXHI, 1 OJKOOZHHUX IHIIUX  yCKJIAJHEHb HE
cnoctepirainocs. PenTtreHorpadidne  moCHimKEHHS
IOKAa3alo, Mo peduIIoKCy HE CHOCTepiraiocs mia dac
BUIIOPOKHEHHS.

JlikyBanHst oOcTpykuii 3 mpuBoxy MromuiepoBoi
KICTH TaKOX BHMAara€ TpaHCYypPETPAIbLHOTO BTPYYaHHSI.
VYV nocmimkenni Miao, mo Bkmoyano 20 MalieHTIB,
BHUKOHYBaJach KOMOIHOBaHa TEXHiKa 3 BAKOPUCTAHHSIM
TpaHcypeTpaibHOi  pe3ekuil Ta CeMiHaJIbHOT
Besukyinockomii [30]. Jlms mpoBemeHHS omeparil
aBTOpaMu OyJio oOpaHo MmIa3MoBHH pe3zekrockon F24
(Olympus Corporation, Toxkio, Smonis). [licns
peTenmbHOI  OIHKM CTaHy CIM’'SHHX TOpOWKIB,
30BHIIIHBOTO C(PIHKTEpa YPETPH Ta IIUIKH CEIOBOTO
Mixypa CTIHKY MIOIIepoBoi  KICTH  peTelabHO
pe3ekyBaJM 33 JONOMOIOK  TOHKOLIAPOBOI'O
EJIEKTPUYHOTO pi3aHHs MOONM3Yy ciM’siHOrO TopoOuKa i
CIIOCTEpIralM YiTKHH MOJIOYHMH ab0 IKOBTYBaToO-
KOpUYHEBMH  BiATIK  piguHu.  TpaHCcypeTpaibHy
CeMiHAJIbHY  BE3UKYJIOCKOIIIO  MPOBOAMJIM 32
JIOTIOMOT0I0 JKOPCTKOro yperepockomna 7-F abo 8-F
(Olympus Corporation). YpeTepocKor cro4aTky OyB
BBEAICHNH B MPOCTATHYHY YpPETpy U1 IOYaTKOBOTO
CTIIOCTEPEXKEHHSI 3a CiM’STHUM TOPOMKOM, aHATOMIgHUHA
OpIEHTHp SIKOTO, SIK TIPaBHJIO, 3HAXOIWTHCA B
OesmocepenHiii OMM3BKOCTI Bifl BXOAY B CiM SHUMA
nyxipeub. Ha mnpoBigHuky Oynmu BusiBieHI 3 000X
CTOpIH OTBOPHU ESIKYJSITOPHUX MPOTOK, uepe3 sKi
YPETEPOCKOIIOM MPOBOIIIN Mepdy3iiiHy mijaTariiro
¢izionoriyauM pozunHoM. [lig vac Be3UKYIIOCKOIT
BUSIBJIGHO, IO CIM’SIHI MIXypIi MICTHIN Oe3Jiu
BiAJiB 3 YWCIEHHUMM CKJIAQJKaMW B CTIHII Ta
YHUCIEHHUMH HEBEJIMKUMH MTOPOXHUHAMH 3 ITyYKaMHu,
a TaKkoX MOJOYHY CIM’SHy IUIa3My, a B JICSIKHX
BHIIAQJIKAX — KPHBaBYy piguHy abo moJinu, IIo
MIPOMUBAJIACh (hizionorivHIM PO3YHHOM 3
aHTHOIOTHKaMK Ta BUOasuichk nasepom (VersaPulse
® PowerSuite ™ 80W; Lumenis, Inc., Can-Xoce,
Kanigopnis, CIIA) ta migisirany MopdosoriyHoMy
JIOCITIIPKEHHIO BiJIIOBI/IHO.

IpoxiaHicTs OyJia BiAHOBJIEHA Y BCIX MAII€HTIB —
HAsIBHICTH CIIEPMATO30IMIB y criepMi Oysia BUSBJICHA y
9 martieHTiB yepe3 3 Micsii, me y 7 namieHTiB uepes 9
MICAIIB Ta pemTH 4 BUMAAKIB uepe3 12 micsmiB micis
ornepanii. KpiM Toro, moapyxoKs 8 marieHTiB yCcHinHo
3aganu 4yepe3 12—15 wmicsimi micnis omepamii. Takum
YHHOM, BIJHOBJICHHS mpoXigHOocTi csarno 100%, a
JIOCSITHEHHSI BariTHOCTI MPUPOAHIM HuBixoM — y 40%
BUINAIKIB.

Merta-anani3 634 BUIIAJIKIB JKyBaHHS
HETPOXiAHOCTI €AKyIATOPHUX MPOTOK 33 JOIIOMOTOIO
TURED moka3aB, 10 HE3BaKaYM Ha Te, IO
pe3yibTaTd 3HAYHO BapiloBald B XOJi JIOCIHIiJIKCHb,
criocrepiranocs 3arajgbHe 301IbIICHHS BCiX
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napaMeTpiB CIepMH B TiCISONEpaliifHOMy Iepiofi.
Taxk, o0csir cnepmu (n = 23 10CHIKEHHST) HOKPAIIUBCS
npu wmeniani 83,0% manieHTiB (IHTEpKBapTHIBHUI
miamasoH [IQR]: 37,5). PyxumBicTh Ta KOHIIGHTpAILis
cnepmu (n =10 Tan =21 gociiPKeHHs ) HOKPAIININCH
npu Memiani 63,0% (IQR: 15,0) ta 62,5% (IQR: 16,5)
TaIieHTiB, BiamoBixHO. [IpupoagHuii piBeHb BariTHOCTI
B XOZi mochimkeHb craHOBUB Memiany 25,0% (IQR:
15,7). IoninmenHs 060X pe3ynsTariB OyIo OUTBIIAM Y
TIAIIEHTIB 13 BPOKEHOIO ETIOJOTIEI0 Ta YaCTKOBUM
EJ10. BinmiHHOCTI B XipypridHiii TEXHIIli HE BIITHBAIN
Ha pe3ynbratu [31].
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THE MARKERS OF EXTRACELLULAR MATRIX DEGRADATION AS PREDICTORS OF THE
LEFT VENTRICULAR SYSTOLIC DYSFUNCTION AMONG PATIENTS AFTER PRIMARY
MYOCARDIAL INFARCTION

Cuoyv E.B.

Kanouoam meouyunckux nayk, doyenm xageopul
MeOUYUHbL HEOMLONHCHBIX COCMOAHUI,

Tocyoapcmeennoe 3asedenue

«3anopodcckan MeOUYUHCKAA aKademus NOCIeOUNIOMHO20
06pa306aHUs MUHUCIEPCINEA 30PABOOXPAHEHUs YKpauHvly,
3anopoorcve, Ykpauna

MAPKEPBI JET'PAJAIIMU DKCTPALEJJIOJAPHOI'O MATPUKCA KAK ITPEIMKTOPBI
CUCTOJIMYECKOM JUC®YHKIUU JIEBOI'O KEJYJOYKA ¥ BOJbHBIX IIOCJIE
MHNEPBUYHOI'O NH®APKTA MUOKAPIA

Abstract. The aim of the study. To determine the value of markers of extracellular matrix degradation as
predictors of left ventricular systolic dysfunction among patients after primary myocardial infarction.

Materials and methods. The results of the study are based on data obtained from a comprehensive survey
of 162 patients with acute myocardial infarction with stable ST segment elevation. The sample of patients was
carried out in the period from 2015 to January 2018 on the basis of the the MI "Regional medical center of
cardiovascular diseases" of the Zaporizhzhia regional Council. All persons were comparable in age, social status,
and gender (the ratio of men to women was 4:1).

Obtained results. Significantly, the level of 5816.3 [5487.7 ; 6538.6] PG/ml of MPP-9 was higher in the LV
EF group <45 % compared to 5129.6 [3984.6 ; 5975.8] PG/ml in the LV EF group >45 %, (p < 0.05). The level of
TIMP-2 among patients with LV EF <45 % was 524.8 [484.6 ; 648.7] PG/ml and was considerably higher
compared to 459.7 [368.3 ; 549.2] PG/ml in the LV EF group >45 %, (p < 0.05). The largest area under the ROC
curve (AUC = 0.694, 95% CI 0.617-0.764) among the analyzed markers of extracellular matrix degradation was
TIMP-2. At the cut-off point >483.7 PG/ml, the sensitivity was 76.47 % and the specificity was 62.07 % for LV
systolic dysfunction among patients with STEMI.

The calculated relative risk for MPP-9 >5247.9 PG/ml for the development of left ventricular systolic
dysfunction was 7,139, 95% ClI 1,686-30,218. For the level of TIM-2 >483.7 PG/ml, the relative risk was 4,271,
95% CI 1,455-12,536 for the development of left ventricular systolic dysfunction.

Conclusions. Patients having STEMI with LV EF <45 % had essentially higher levels of MPP-9 and TIMP-
2. At the level of MPP-9 >5247.9 PG/ml, the relative risk of developing left ventricular systolic dysfunction among
patients with STEMI increases by 7,139 times.

AnHotauus. eas uccaenoBanusi. OnpenenuTb IEHHOCTh MapKEPOB JIErpajaliii dKCTPAIEILTIONSIPHOTO
MaTpHKCa KaK MPEeIUKTOPOB BOSHUKHOBEHUSI CUCTOIUIECKON JUCHYHKITMH JIEBOTO JKEIyI0UKa Y OOJIBHBIX MOCIe
NEepBUYHOTO MH(]ApKTa MUOKAp/a.

MaTepnamﬂ N MeTOoAbI. PeSyanaTBI HucCcJICA0BaHUsA 6aSpr10TC$I Ha JaHHbIX KOMIIJICKCHOI'O O6CJ‘IGILOBaHI/IH
162 O0NBbHBIX ¢ OCTPHIM MH(APKTOM MHOKapJa co cTaOWIbHBIM HoabeMoM cermeHTa ST. Beibopka mamueHToB
npoBoamiack B neproa ¢ 2015 mo suBaps 2018 1. Ha 6aze KY «OO6nacTHOW MEJUIMHCKUN LIEHTP CepiedHO-
COCYAUCTBIX 3a00JIeBaHUI» 3anop0>i<cxoro obnactHoro cosera. Bcee O6CJ‘I€ILOBaHHLIe OBUIM COIIOCTaBUMBI 110
BO3PACTY, COIMATIBHOMY CTaTyCy H MOIY (COOTHOIIEHHE MY>KIHMH K )KEHIIIMHAM COCTaBILUIO 4:1).

MMonyuyeHnsle pe3ysbTaThbl. JlocToBepHO ypoBeHb 5816,3 [5487,7 ; 6538,6] nr/ma MIIII-9 6w Gomnbire B
rpymmne @B JIK <45 % npotus 5129,6 [3984,6 ; 5975,8] nr/ma B rpynme @B JDK >45 %, (p < 0,05). YpoBeHb
THUMII-2 y namuentoB ¢ ®B JIK <45 % cocraBun 524,8 [484,6 ; 648,7] nr/min u ObUT JOCTOBEPHO BBIIIE IO
cpaBHenuio ¢ 459,7 [368,3 ; 549,2] nr/mn B rpynmne @B JIK >45 %, (p < 0,05). HanGonpuryio miomanb moxa
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kpuBoit ROC (AUC =

0,694, 95%JU1 0,617-0,764) cpeaun aHaIM3UPYEMBIX MAapKepoB Jerpajnaluu

IKCTpalCILIFIIIPHOTO MaTpukca umen TUMII-2. B Touke orceuenus >483,7 nr/Mi1 4yBCTBUTEIIEHOCTh COCTABUIIA
76,47 %, a cneuuduynocts 62,07 % oTHOCHTENBHO cucToiandeckor nucdynkunu JIK y nanuentoB co STEMIL
Paccunranbiii orHocuTenbHBIN puck st MIIII-9 >5247.9 nr/mMa B OTHOLIEHUH Pa3BUTHS CUCTOIMYECKOM
JUC(hYHKIMH JIEBOTO Kexynouka cocraBuia 7,139, 95%/11 1,686-30,218. TIpu yposne TUMII-2 >483,7 nr/mn
OTHOCUTENbHBIN puck cocraBun 4,271, 95% JW 1,455-12,536 B OTHOIIEHWH pPA3BUTHUS CHUCTOJIMYECKOM

JTUC(YHKITIH JICBOTO JKEITyI0UKA.

BriBoab!. [TaruenTs! nocne nepsuaHoro nHdapkra Muokapaa ¢ @B JDK <45 % umenn cymectBeHHO Ooee
BeIcokue ypoBHH MIIII-9 1 TUMII-2. IIpu yposre MIIII-9 >5247.9 nr/min yBennauBaeTcsi OTHOCUTEINBHBIA PHUCK
B 7,139 pa3za pa3BUTHSA CHCTONMYECKOW AUCHYHKIMH JIEBOTO >KEITyIOYKAa Yy MAIMEHTOB IIOCIE IEPBHIHOTO

nHpapKTa MHOKapa.

Keywords: acute myocardial infarction,

matrix metalloproteinase-9,
metalloproteinase-2, left ventricular systolic dysfunction

tissue inhibitor of matrix

Kniouegvie crosa: ocmpuiii  unpapkm muoxapoa, MaAmpukcHas Memailonpomeunaza-9, mraHeswlil
UHEUOUMOD MAMPUKCHOU MEMALIONPOMEUHA3bI-2, CUCTHOIUYECKAS. OUCHYHKYUSL J1e8020 JICeTYO0UKA

Relevance. Despite the great achievements of
modern cardiology in the diagnosis and treatment of
coronary heart disease (CHD), the development of
evidence-based recommendations for the management
of patients with this disease, it is still associated with a
high incidence of life-threatening complications.
Patients with CHD who develop acute myocardial
infarction (AMI) have a high risk of acute heart failure
and fatal cardiac arrhythmias, which can lead to the
death of patients [1, 2].

Modern international consensuses, developed by
experts of the European society of cardiology, contain
recommendations for laboratory research in the
management of patients with acute myocardial
infarction with stable ST segment elevation (STEMI).
The main method of STEMI treatment is the restoration
of blood flow patency in the occluded infarct-
dependent artery. This can be achieved by
pharmacological method. There is used thrombolytic
therapy or mechanically which involve primary
percutaneous coronary intervention (PPCI), or a
combination of these methods of pharmaco-invasive
reperfusion strategy. The use of a particular method of
reperfusion is determined by the time elapsed from the
beginning of manifestations of AMI and the clinical
situation. Primary percutaneous coronary intervention,
in accordance with the recommendations, is the
preferred treatment strategy for the first 120 minutes
after the onset of clinical AMI manifestations [3].

Reperfusion is not always possible in real clinical
practice. This is primarily due to the inevitable
technical difficulties, and secondly, the late seek of
patients for medical care. According to the registers, the
percentage of reperfusion therapy ranges from 77 % to
95 % [4, 5].

Even with successful reperfusion, the problem of
developing unfavorable post-infarction remodeling of
the left ventricle does not lose its relevance. The trigger
of post-infarction remodeling processes is the death of
cardiomyocytes, which leads to conditions that
contribute to changes in the myocardium in the areas
bordering the lesion. A decrease in the left ventricular
ejection fraction may be a consequence of reduced
contractile function of the heart due to extensive
myocardial damage or a consequence of left ventricular
dilation caused by the spread of the infarction zone and

stretching of the scar area of the myocardium. The left
ventricular function is an important predictor of AMI
outcome. So in the study of J.E. Moller et al.
determination of the left ventricular ejection fraction on
the first day of hospitalization for AMI has been shown
to be a powerful predictor of overall mortality during
the follow-up period. Assessing the risk of developing
systolic dysfunction is an important task of practical
cardiology, which determined the purpose of this study
[6, 7].

Predicting an unfavorable course of AMI remains
a serious and unresolved problem, prompting scientists
to search for new biochemical markers. Matrix
metalloproteinase-9 (MMP-9) and tissue
metalloproteinase-2 (TIMP-2) may be one of these
current markers, which is currently available but not
sufficiently studied for use in general routine clinical
practice. A number of studies have shown that MMP-9
levels are significantly higher not only among patients
with stable CHD compared to healthy individuals, but
also as an independent predictor of left ventricular
systolic dysfunction in STEMI [8].

The aim of the study. To determine the value of
markers of extracellular matrix degradation as
predictors of left ventricular systolic dysfunction
among patients after primary myocardial infarction.

Materials and methods. The results of the study
are based on data obtained from a comprehensive
survey of 162 patients with acute myocardial infarction
with stable ST segment elevation. The sample of
patients was carried out in the period from 2015 to
January 2018 on the basis of the the MI "Regional
medical center of cardiovascular diseases” of the
Zaporizhzhia regional Council. All persons were
comparable in age, social status, and gender (the ratio
of men to women was 4 to 1).

Criteria for inclusion in the study: male and
female patients from 46 to 75 years of age; for women
postmenopausal period is more than 1 year; presence
of STEMI in the first 12 hours from the onset of the
disease; informed consent of the patient to participate

in the study.
Criteria for exclusion from the study:
atrioventricular block of 11-111 degree; permanent form

of atrial fibrillation; detection of congenital and
acquired hemodynamically significant heart defects; I11
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stage of chronic heart failure; detected left ventricular
aneurysm; decompensated concomitant pathology;
acute inflammatory diseases or exacerbation of chronic
ones; history of coronary artery bypass grafting;
oncological diseases.

All patients underwent a comprehensive clinical,
instrumental and laboratory examination. AMI
diagnosis verification was performed based on the
ESC/ACCF/AHA/WHF Third universal definition of
myocardial infarction (2012), taking into account the
recommendations of the ESC Fourth universal
definition of myocardial infarction (2018) [9, 10]. The
division of patients into groups was carried out after
establishing the compliance of patients with the criteria
for inclusion / exclusion from the study depending on
the left ventricular ejection fraction:

- the first group included 145 patients with STEMI
and left ventricular ejection fraction >45 % (median age
59.0 [52.0 ; 64.0] years);

- the second group consists of 17 patients with
STEMI and left ventricular ejection fraction <45 %
(median age 61.0 [55.0 ; 63.0] years).

All the patients had been collected blood samples
for determination of the level of creatinine
phosphokinase-myocardial band isoform (CPK-MB)
and troponin | (Tnl) at the first contact. The average
time of hospitalization from the beginning of clinical
manifestations among patients with AMI was (246.6 £
13.1) minutes.

Echocardiography. Echocardiographic study was
carried out on the Vivid 3 Expert device (General
Electric, USA) in - and B-modes using a sensor 3S with
a frequency of 1.5-3.6 MHz by conventional techniques
EACVI (European Association of Cardiovascular
Imaging), ASE (the American Society of
Echocardiography). Determined parameters the left
ventricular (LV) systolic function: end-systolic and
end-diastolic LV volumes (LVVd, LVVs), calculated
the left ventricle ejection fraction (LVEF) using
Simpson’s method. To determination of intracardiac
hemodynamic parameters was performed during
screening and on 12-14 days [11].

Immunoenzyme analysis. Blood sampling was
carried out from the ulnar vein into 50 mg EDTA tubes,
it was centrifuged at 3000 RPM for 15 minutes. The
obtained plasma was separated, and then were
immediately freezed and stored at a temperature not
less than -24 °C degrees until the time of the study. The
level of MMP-9 and TIMP-2 in blood plasma was
determined by immunoassay method using standard
kits Human MMP-9 (TIMP-2) ELISA kit (RayBiotech,
USA) according to the methology described in the test
system instructions. The analysis was carried out using

the immunoassay enzyme "SUNRISE TS" (Austria).
The minimum detection level of MMP-9 was 10 PG/ml
and TIMP-2 was 2 PG/ml.

Treatment of patients. Patients were treated in
conformity with the recommendations of ESC (2012,
2017), according to the order No. 455 of the Ukraine’s
Ministry of health dated 02.07.2014. All patients with
STEMI was the following therapy: combination of
thrombolytic therapy and stenting were among 36 (22,2
%) patients, systemic thrombolytic therapy was
performed among 41 (25,3 %) patients, stenting was
among 71 (43,8 %) patients and conservative treatment
was among 14 (8,7 %) patients. The follow-up
treatment was carried out with the anticoagulants,
antiaggregants, selective p-blocker, inhibitors of
angiotensin converting enzyme, lipid-lowering drugs
and nitrates.

Statistical processing of the obtained results.
Statistical processing of the received data was
performed on a personal electronic computer using the
PSPP application software package (version 1.0.1,
GNU Project, 1998-2017, GNU GPL license) and
Apache OpenOffice (version 4.1, GNU GPL license).
The obtained data are presented as the median and
interquartile range of Me [Qzs ; Qs]. When testing
statistical hypotheses, the null hypothesis was rejected
at a level of statistical significance (p) below 0.05.

The processing of quantitative data was carried out
by nonparametric or parametric methods depending on
the distribution of the sample. The student's criterion (t-
criterion) was used for parametric distribution: odd - for
comparing independent samples. Nonparametric
methods were used for distribution other than normal if
two independent samples were compared, the Mann-
Whitney method (U-criterion) was used.

For dichotomous division of variables, ROC
analysis (Receiver Operating Characteristic curve
analysis) was used. We calculated the area under the
ROC curve (AUC - Area under the ROC curve), the
model was considered reliable when the AUC value is
more than 0.5. The cut-off point was found using the J-
Youden index. The relative risk (RR, Relative Risk and
its 95% Confidence Interval) was calculated using table
2x2 as the ratio of the frequency of cases among
patients exposed to the studied factor to the frequency
of cases among subjects who were not affected by this
factor. The 95 % CI RR value that did not intersect 1
was considered reliable.

Obtained results and discussion. The markers of
extracellular matrix degradation among patients with
STEMI were analyzed depending on LV EF. The
obtained results are presented in table 1.
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Table 1.
The markers of extracellular matrix degradation among patients with STEMI depending
on LV EF (Me [Q2s ; Qrs], n = 162)
Variable LVEF >45 % LVEF <45 % P-value
(n =145) (n=17)
MPP-9, PG/mI 5129,6 [3984,6 ; 5975,8] 5816,3 [5487,7 ; 6538,6] p=0,009
TIMP-2, PG/ml 459,7 [368,3 ; 549,2] 524,8 [484,6 ; 648,7] p=0,004
MPP-9/TIMP-2 10,3[8,6;12,1] 10,5[9,4;12,2] p=0,64

Significantly, the level of 5816.3 [5487.7 ; 6538.6]
PG/ml of MPP-9 was higher in the group LV EF <45
% compared to 5129.6 [3984.6 ; 5975.8] PG/ml in the
group LV EF >45 %, (p < 0.05). The level of TIMP-2
among patients with LV EF <45 % was 524.8 [484.6 ;
648.7] PG/ml and was considerably higher compared to
459.7 [368.3 ; 549.2] PG/ml in the group LV EF >45

%, (p < 0.05). There was no difference in the values of
the MPP-9/TIMP-2 ratio between the groups of patients
with LV EF >45% and LV EF <45% (p > 0.05).

Then, using two data sets: the first group of
patients with LV EF >45 % (n = 145) and the second
group with LV EF <45 % (n = 17), ROC analysis was
performed. The results are presented in table 2.

Table 2.

The cut off of the markers of extracellular matrix degradation for left ventricular systolic dysfunction
among patients with STEMI

Variable Cut-off AUC 95 % Cl AUC Se, % Sp, %
MPP-9, PG/ml >5247,9 0,692 0,615 - 0,763 88,24 % 53,79 %
TIMP-2, PG/ml >483,7 0,694 0,617 - 0,764 76,47 % 62,07 %
MPP-9/TIMP-2 >7,66 0,507 0,428 - 0,586 100,0 % 11,72 %

The largest area under the ROC curve (AUC =
0.694, 95% CI 0.617-0.764) among the analyzed
markers of extracellular matrix degradation was TIMP-
2. At the cut-off point >483.7 PG/ml, the sensitivity
was 76.47 % and the specificity was 62.07 % for LV
systolic dysfunction among patients with STEMI.

The results of the ROC analysis showed that for
MPP-9 reliably (AUC = 0.692, 95%Cl 0.615-0.763) at
the cut-off point >5247.9 PG/ml, the sensitivity value

was 88.24 % and the specificity was 53.79 %. The
MPP-9/TIMP-2 ratio (AUC = 0.507, 95%CI 0.428-
0.586) had 100 % sensitivity, but low - 11.72 %
specificity at a cut-off point >7.66 relative to LV
systolic dysfunction among patients with STEMI.

Using the cut-off values, relative risk was
calculated for analyzed the variables. The results
obtained is presented in table 3.

Table 3.
The relative risk of occurrence for left ventricular systolic dysfunction among patients with STEMI
Variable Cut-off RR 95 % CIRR
MPP-9, PG/ml >5247,9 7,139 1,686 - 30,218
TIMP-2, PG/ml >483,7 4,271 1,455 - 12,536
MPP-9/TIMP-2 >7,66 Infinity

In the group LV EF >45%, there were 68 patients
with MPP-9 >5247.9 PG/ml and 77 with a value below
5247.9 PG/ml, in the group LV EF <45 %, 15 people
had MPP-9 >5247.9 PG/ml, and in 2 patients the value
was below the cut-off point. The calculated relative risk
for MPP-9 >5247.9 PG/mlI for the development of left
ventricular systolic dysfunction was 7,139, 95% CI
1,686-30,218.

The level of TIMP-2 >483.7 PG/ml was among 57
patients in the group LV EF >45 % and among 13
people in the group LV EF <45 %, the TIMP-2 value
below the distribution point was among 88 patients in
the LV group >45 % and among 4 people in the group
LV <45 %.

The relative risk was 4,271, 95% CI 1,455-12,536
for the development of left ventricular systolic
dysfunction. For the MPP-9/TIMP-2 ratio, the relative
risk could not be calculated, since all patients in the
group LV EF <45% had values >7.66.

To  determination of the level  of
metalloproteinases and tissue inhibitors of matrix
metalloproteinases in myocardial infarction has been
studied for a long time. A violation of the balance
between MMP and TIMP causes certain types of LV
remodeling after acute myocardial infarction [12].

The development of LV systolic dysfunction,
despite the use of current management strategies for
patients with STEMI, remains one of the most common
causes of an unfavorable prognosis for patients after
AMI. To assess the risk of developing LV systolic
dysfunction, both clinical characteristics are proposed,
such as the size of infarction, reperfusion time,
localization of AMI, and data obtained during
ultrasound examination of the heart: the index of
violation of local LV contractility, as well as global
longitudinal deformity [13, 14].

Matrix metalloproteinases also contribute to the
development of LV systolic dysfunction, and MMP-2,
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-3, and -9 have the greatest prognostic value according
to studies. An increase in their activity leads to a more
aggressive  breakdown of intercellular  matrix
components, which contribute to the further
progression of the LV cavity dilation [15].

In study S. Ding et al. 98 patients with AMI were
included. The results obtained indicate that the level of
MMP-9 is directly correlated with indicators such as
LVVd and LVVs, and also has feedback on LV EF. The
authors conclude that MMP-9 may be an important
predictor of ventricular remodeling after AMI [16].

Thus, our data indicate significantly higher levels
of MMP-9 TIMP-2 among patients with STEMI who
have developed LV systolic dysfunction. However, to
date, there are some discrepancies regarding the
activity of MMP-9 over daily periods after AMI, which
demonstrates the lack of consensus on this issue. Also,
the most optimal diagnostic terms for evaluating the
matrix metalloproteinase system among patients with
acute myocardial infarction remain uncertain.

Conclusions.

1. Patients after primary myocardial infarction
with LV EF <45 % had essentially higher levels of
MPP-9 and TIMP-2.

2. At the level of MPP-9 >5247.9 PG / ml, the
relative risk of developing left ventricular systolic
dysfunction among patients after primary myocardial
infarction increases by 7,139 times.
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EPIDEMIOLOGICAL FEATURES OF COVID-19 IN KOTA (RAJASTHAN, INDIA)

Abstract. The situation with coronavirus infection in India, as well as around the world, remains tense and
urgent, due to the rapid spread, with a large number of cases and deaths. The epidemiological features of COVID-

19 in Kota, India are considered in this report.
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Introduction. India has the second highest
number of detected cases of coronavirus in the world
after the United States, with 7 million cases of COVID-
19. The spread of coronavirus infection in India is
proceeding at an ultra-fast pace; more than 65 thousand
new infected are registered in the country every day.
According to the latest data from the country's Ministry
of Health, more than 5.4 million people have been
identified with COVID-19. At the same time, more than
4.3 million people recovered, 86 thousand deaths, more
than 1.01 million patients continue to receive treatment
to this day.

The city of Kota (Rajasthan, India) with the
population of 2.1 million people has got one of the
major hospitals, Maharao Bhimsingh, which in April
2020 was redesigned as a hospital for patients with
coronavirus infection.

Obijective: to review the epidemiological features
of coronavirus infection in the city of Kota during the
pandemic.

Materials and methods.

The article uses data from Maharao Bhimsingh
Hospital for the period from April 26, 2020 to August
2020. Microsoft Office Excel 2016 (Microsoft, USA)
and Statistica 10 (StatSoft Inc., USA) software was
used for the statistical analysis.

Results.

There were 7592 patients under observation with
a diagnosis of COVID-19, including 764 (10%)
medical workers.

The clinical diagnosis of COVID-19 was 100%
confirmed by a positive real-time RT-PCR test.

Men predominated 74%, women 26%. (Fig.1.)

= Male

= Female

Figure.1. The gender structure of the patients with COVID-19

Age structure: there were 451 children under 14
(5.9%). The majority of patients were young people
from 20 to 45 years (74%), older than 60 years — 1504
(20%).

In the age structure, we did not identify any
teenagers aged 15-17 years.

In the epidemiological history, the most of
patients, 63%, were residents of nearby villages, where
crowding and close contact with patients were not
excluded. 37% of patients were urban residents. (Fig.2)
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Figure.2. Resident s allocation

Among them there were 6605 (87%) employed
and 986 (13%) unemployed (Fig. 3).

unemployed .

0% 20% 40% 60% 80% 100%

Figure.3. Employment structure

Contact with a COVID-19 patient was detected in  contact. Contact is unknown in 18% of patients.
6300 (82%), all of these patients had close family (Fig. 4.)
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Figure.4. The epidemiological contact with COVID-19 patients
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The first case of a coronavirus patient was
detected on April 26, 2020.
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Figure.5. The number of cases of COVID -19 by months

Fig.5. shows the number of cases in April, May
and June were consistently steady 3.7%, 3.5% and
3.7%, respectively. And by July, we see a rapid increase
in COVID-19 cases - 13.4%, which in August reached
its maximum increase of 45.4%, and a slight decrease
in the number of cases in September 44.3%.

According to the clinical forms of COVID-19,
patients were divided as follows: asymptomatic forms
5672 (75%) and patients with clinical manifestations
1920 (25%). (Fig.6)

Clinical manifistations of COVID-19
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patients with clinical forms

Figure.6. Clinical manifistations of COVID-19

The observed children under 14 had no clinical
manifestations of the disease. In this age group, there
were three fatal cases of children aged 3 and two
children aged 12 from poor families. In these cases,
there was a late admission and development of severe
pneumonia.

The group of asymptomatic forms is consisted of
persons aged 19-40.

Typical clinical manifestations of infection were
found mainly in people over 45 (75%) and mostly

occurred as fever for more than three days, chills,
headache, dry cough and shortness of breath.

The cause of death in 88 patients (1.2%) was a
severe form of pneumonia, and 69 of them developed
severe pneumonia against the background of
comorbidity diseases such as diabetes mellitus,
coronary artery disease, acute coronary syndrome.

19 patients had late access to medical care, lack of
treatment at the pre-hospital stage, and, consequently,
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these patients were admitted to the hospital in
extremely serious condition.

All patients received mostly symptomatic
treatment, the antibiotic (doxycycline) was prescribed
strictly according to instructions.

Conclusions.

All 7592 patients diagnosed with COVID-19 were
treated in the Maharao Bhimsingh Hospital in Kota,
there were 764 medical workers among the cases, most
of the patients were residents of rural areas, there was a
very high level of close family contact with patients
with COVID-19. 7504 patients were discharged home
with recovery, 1.2% of deaths were recorded.

Mostly there were patients with asymptomatic
forms of infection, this clinical form of COVID-19 was
registered in young people. All cases were confirmed
by a positive PCR test.
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A LECTURE TOGETHER AS AN INNOVATIVE METHOD IN TEACHING
TOXICOLOGICAL CHEMISTRY™"

Tynezenosa I'ynvbany Ackeposna,
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cmapwiuil npenodasameins Kageopsl hapmayeemuyeckux OUCYuniuH
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"JIEKIIASA BJIBOEM-KAK HHHOBAIIMOHHBI METO/I B IPEIIOJJABAHUN
TOKCUKOJOTMYECKOU XUMHUU"

Annotation.The article discusses the lecture method, together in the teaching of toxicological chemistry at
the Department of Pharmaceutical Disciplines, which provides knowledge, the formation of skills and
development of the students' value system, professional skills and competencies.

AHHOTa].[l/Iﬂ. B crartpe PacCMOTPECHBbI BONPOCHI BHEAPCHUA MCETOJA JICKLUA- BJABOCM B NPCIIOAAaBAHUUN
TOKCHUKOJIOTHYECKOM XUMHUHU Ha Kaq)ez[pe (I)apMaLICBTI/I‘{€CKI/IX JUCIUILIINH, 06€CH6‘II/IBaIOH.[€FO MOoJIyucHue 3HaHI/If/‘I,
(hopMupoBaHE YMEHUH W HABBIKOB U PAa3BUTHE CUCTEMBI ICHHOCTEW CTYACHTOB, MPO(ECCHOHATBHBIX YMEHHN U
KOMIIETEHIINH.

Key words:a lecture in two, pharmaceutical disciplines,toxicological chemistry, innovative methods.

Knrouesvie cnosa: JleKyus 60606]1/!, qbapMauesmuqecxue 0ucuunﬂqul, MOKCUKoJo2u4YecKkas Xumus,
UHHOBAYUOHHbIE Memoobi.

CaMOCTOATENLHOTO TIOHCKa HE00X0TUMO
uHOpMalLMK, pa3BUTHE Yy CTYIEHTOB HaBBIKOB

AKTYaJIbHOCTD: CoBpemeHHas cucrema
00pa3oBaHU IpeTepreBaeT 3HAUUTENbHBIE

nmpeoOpa3oBaHus: IePexo OT TPAAUIIHOHHBIX METOIOB
00yueHHs K MHHOBAI[MOHHBIM[ 1].

VuwureiBas MHUPOBBIC TCHACHIHMU W  HOBBIC
TpC6OBaHI/I$[ K IIOATrOTOBKEC KBaJ'II/I(i)I/IL[I/IPOBaHHBIX
HpO(I)eCCI/IOHaJ'IBHLIX MEIUIUHCKHUX u

(hapmaneBTHYECKMX KaJpOB MEIUIMHCKHE ydeOHbIE
3aBefieHuss cTpaH EBpomnbl, Amepuxu, Poccunm u
KazaxcTana nepexoasT oT TpaAuIIMOHHOTO 00yYeHHs K
MHHOBAI[MOHHOMY  00Opa3oBaHUIO, C  TECHBIM
MEXIUCIUTIIMHAPHBIM B3aUMOJIeHCTBHEM[2].

[Ipu moaroroBke K y4eOHOMY IIpoIieccy Cco
CTYZCHTaMH OT IIpeTioiaBaTelsl TpeOyeTcst TBOPUECKUit
MOJX0/A M KOMIIETEHTHOCTh CaMOTO IIPETojaBaTes.

Ot HU3MCHCHHSA  HAIPAaBJICHbBI  Ha IIOBBIIICHUE
MOTHUBaAIIUNU CTYACHTOB K yqe6e, pa3BUTHUC
KIIMHUYECKOI'O MBIIJICHUA, yYMEHUC

HayYHO-HCCJIeZIOBAaTeILCKOM paboThI U Tak nanee. Bee
pedopMbl, KOTOpBIE TPOU3OILIM M TPOUCXOMAAT B

CHCTEME BBICIIEr0 MEIUIUHCKOro 00pa3oBaHuUs,
TpeOOBaHUs, MpPEAbSBIsIEMble K MPENOIaBaTeIo
BBICIICH INKOJNBI, HANpaBJIeHbl Ha MOATOTOBKY
KOMIIETEHTHOTO CIIELHANINCTA.

C  yueroM  TpeOOBaHMS  IPAKTHYECKOTO
3IPaBOOXPAaHEHUs] ~ MPOM3OLUIM  H3MEHEHHS B

opraHu3anuy ydeoHoro mporecca. Ha mpakTtudeckux

3aHATUAX CTAJIM 4Yalme MNOPUMCHATH IIPO 0J1eEMHO-
OPUCHTUPOBAHHOC, KOMaHAHO-OpPUEHTUPOBAHHOC
O6y‘IeHI/IC, METOQ KIIMHUYECKOI'0 cirydas.

HHHOBaHI/IOHHBIe METOBbI OGy‘[GHI/Iﬂ, MMPUMEHACMBIC HA
MPAKTUYCCKUX 3aHATUAX, HAIIPABJICHbI HAa MMOBLIIIICHUE
MOTHUBallH CTYACHTOB K yqe6e, pa3BUTUC
KIIMHHUYECCKOT'O MBIIJICHUS, HNPUHATHUE
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CaMOCTOSITEJILHOTO PELICHHs Ha PUMEPE KOHKPETHBIX
CUTyallud, yMEHHUE paboTaTh B KOMaHJE, BEICHUC
JIUCKYCCHUH, YMCHHE OTCTauBaTh COOCTBEHHYIO TOYKY
3pEHHUs, pa3BUTHE KOMMYHHUKATHUBHBIX HAaBBIKOB,
YMEHHE CaMOCTOSITEIbHO TMPOBOIUT IMOUCK HYXHOU
undopmanmn. [3]. Ha xadenpe dapmaneBruueckux
JTUCHUIUIAH BHEAPSIOTCS WHHOBAI[MOHHBIE METOIBI
oOyuenns. [lpn U3710KeHNHU JIEKITMOHHOTO MaTepHaiia
paHbIIe MPUMEHSUIH TPAXUIMOHHBI METOM, a TaKkKe
WHHOBAIIMOHHBI MeTOoA: TpoOieMHBIE JeKIud. B
MOCJIETHIE TOMBI B CBS3U C NPOBEJCHWEM BU3WTHHTA
npodeccopoB 3 [lompmrm, OBUIO pemieHO MPOBECTH
JeKIuio ¢ podeccopom [103HAHBCKOTO YHUBEPCUTETA
rocrioguHoM Murias Marekom mo TOKCHKOIOTHYECKOH
XUMHUH Y CTYJIEHTOB 5 Kypca MO METOHY «JIEeKIUs
BaBoem». lIpeameTHass JeKUMsT BIBOEM UYHMTAETCS
MpPenoaBaTeIsIMi  OJHON yYeOHOW JHUCIUILTHHEI,
MEXIIpEIMETHAST <JICKIUS  BIBOEM»  IIPOBOIUTCS
mpernojaBaTesIMi ~ ABYX  pasHBIX  TUCHHUILINH.
MeToauka dTeHHs MONOOHOW JEKIMH COCTOUT U3
CIICAYIONMMX  JTAallOB  MOATOTOBKWA: 1.  BEIOOp
COOTBETCTBYIOIIEH  TemMbl 2.  mombop  IBYX
TpernoaBaTeseii, COBMECTUMBIX KaK C TOYKH 3PCHUSL
CTWJIS MBIIIJIEHUS,, TaK MU Crocoda MbIIUICHUS 3.
pa3paboTKy CIICHApus YTeHUs JieKiuu  (OJIOKH
coNep)KaHus, pachpeelieHHble Mo BpeMmeHu). Bo
BpeMSI MOJATOTOBKU «JIEKIIUM BIBOEM» J[Ba JIEKTOpa
MUIIYT COIVIACOBAaHHBIM  CLIEHapUidl, B KOTOPOM
OTpPaXaIOTCS TMPOOJIEMBl MO JAHHOH TeMe JICKIHUH,
pacmpenenseTrcss BpeMs W pOJb  JIEKTOPOB H
MPOTHO3UPYETCS  BOCHPHUATHE  JaHHOW  JICKIIUH
CTYICHTaMH Jlexmms BIIBOEM (hakTHIeCcKH
MPEICTaBIIIO0 COO0ON MHUHU-UTPY, TEATP IBYX aKTECPOB,
YTO CO3/1aBaJIO MOJIOKHUTEIBHEIC SMOIIMU U TOBHIIIAIO
3aMHTEPECOBAHHOCTh CTYICHTOB K yuebe. [Ipu uteHun
JIEKIIUA METOJIOM <JISKIIUS BIIBOEM)» BBICTYIUICHHE
JIEKTOPOB OBLIO €CTECTBEHHBIM M HEMPUHYKJIEHHBIM.
BoBpewMmst uTeHHe JEKIUN MpenoiaBaTen NPUMEHSIIN
MMIIpOBU3alMI0. B «iekuun BABOEM» JIEKIIMOHHBIN
MaTepuag  TPOOIEMHOr0  COJEpXKaHHSA  JaBaJICs
CTyICHTAaM B JKABOM [HAJIOTOB OOIIECHHH JBYX
npernoaBateyeii Mexay coboit. Bo Bpems muamora
CTPEMHIIIUCHh K TOMY, YTOOBI THAJIOT IIPEoIaBaTelei
MEXTY coboit JIEMOHCTPUPOBAIT KYJBTYPY
COBMECTHOTO IIOMCKAa pEHmICHHs NpPOOIEeMBI, C
MpUBJICYCHHEM B OOIIECHHE CTYJCHTOB, KOTOpPEIE
3a/1aBalli  BOMPOCHI, BBICKA3BIBAIM CBOIO TO3HIIUIO,
(dopMHpOBaIM CBOE OTHOUIEHHE K OOCYXIaeMOMY
MaTepHaiy JEeKINH, BEIPaXKald CBOM YMOIIUU BO BPEMS
oOcyxnenusi Ha nekuuu. [4]. Hammu Opima BeIOpaHa
aKkTyaipHas TeMa: "ODKCHepTH3a  aJIbKOTOJBHOTO

OIbsIHEHHsL. TOKCMKOKMHETHKA JTUJIOBOTO CIIMpTA.
«Human drug metabolism-impact on mechanisms of
drug toxicity».

3akmrouenne: Takum 00pa3oM MOXKHO CAENaTh
BBIBOJI O IPEUMYILECTBAX WHHOBAI[MOHHBIX METOIOB
00y4eHHs, KaK JIeKIUs BIBOEM.

Ona MoOXeT OBITh HCIIONB30BaHAa Kak CHocod
mepexofa OT TPaAWIHOHHBIX K aKTUBHBIM (opmam
oOydenus. “JIekmus BOBoeM” TIO CpaBHEHHWIO C
TPaJULIMOHHOM JICKIIMEN Ha Ty K€ TEMY:

oTnmyaeTrcs 0oJiee  BBICOKOH  CTEIIEHBIO
AKTUBHOCTH BOCTIPHSATHS, MBIIUICHAS u
BOBJICUCHHOCTH clyIaTenei; CHOCOOCTBYET
“3amycKy”’ MBICIMTENIBHOTO MIpoliecca y CiyIaTesnei;

* ZIaéT BO3MOKHOCTB IepeiaTh OOJIBIIUI 00beM
nHpopmManmu 32 CYET  NEPEKOHCTPYHPOBAHUS
Marepuala M TOAJEPKAHHS BBICOKOTO  yPOBHS
BHHMAaHHA U HHTEpEca y CIyIIaTenel;

- JaeT OOJIBIION Ieaarorndeckuii 3pQGeKkT B TOM
cllydae, €clil COAep)KaHWEe NPUHIMIHAIGHO IS
JAHHOTO TIpeaMeTra WM cepsl  AesATeNbHOCTH,
BEIpabaTHIBaCT ANbTEPHATHBHOCTD MBIIUICHIS,
YBaXEHHE K UYXKOH TOYKE 3pEHHS, IIOBBIIIACT
KyJNbTYpPY BEICHHUSA JUCKYCCHUH 3a CUET IEMOHCTPAIUH
HOI[O6HI)IX Ka4yeCTB IeEaaroroB M YydJacTud cCaMHux
ciyuiatesnei B Hell.

Cnucok JauTepaTypsl:

1. SBopckas C.[., Huxomaesa M.I'., Bomnrosa
T.A., TopbaueBa T.WM. VIHHOBaIMOHHBIE METOMIBI
00y4eHHs CTY/ICHTOB MEIUINHCKHX
By30B//COBpEeMCHHBIC pOoOIEMBI HAYKH u
obpazoBanms. Ne4-2016.

2. Batiminmaesa A.C., Coiabik A.H., Maxam0OeToBa
M.A., Aoapumosa 3.M., Capbacosa I'.C. OxsiTyna
JKaHAa MHHOBALMSUIBIK SICTEp MEH aKIapaTThIK
TexHoyorusmapasl Konngany//Bectank KasHMY.Ne5,
2014.-¢.20-22.

3.KapumcakoBa B.K., JKymabexosa T.K.
Henmurtanmonnsii  meronx  oOydenus- "Jlekmus
BIBoeM"./ mar MexayHapoaHon Hay4HO-

npakTraeckoit koHd. "Hayxka Buepa, ceroaHs, 3aBTpa”.
Poccus, r.HoBocubupck,CubAK,2016 r.¢,62-66.

3.Jquankuna M.C. [podeccronanmm
NperofaBaTelst  BBICIIEH  MEIUIUHCKOW  IITKOJIBI
(cuxoJioro-nenaroruiyeckuii  acrekr) // MockBa. —
2000.

4. Crynuna C.b. TexHoJIIOTUH HHTEPAKTHBHOTO
o0ydeHrs: B BBICHICH IIKOJE: Y4eOHO-METOIUUECKOe
nocobue. CapatoB: M3nmatensckuil meHtp «Haykay,
2009. - 52 c.



#11(63), 2020 yactb 6
BocTouHO EBpONEMCKMA HayUHbI XypHan
(Mocksa, Poccus)
YypHan 3apeructpupoBaH 1 usgaerca 8 Poccum
B KypHane nyb6auKyloTCA CTaTbu NO Bcem
Hay4YHbIM HanpaBAEHUAM.
ypHan u3pgaeTcA Ha PYCCKOM, aHIIMIACKOM,
NONIbCKOM M HEMELLKOM A3bIKaX.

Cratbu npuHumatotca ao 30 uncna Kaxxgoro
mecsau,.

MeproanYHOCTb: 12 HOMEPOB B roa,.

®Popmar - A4, uBeTHasA NnevyaTtb

Bce cratbu peueH3npyoTca

Ka)kablii _aBTOp nosnyyaer  ogHy 6ecnaatHyio

Nne4yaTHY KOoNuio XXypHaaa
becnnaTtHbIi __[JOCTYN K 3/IEKTPOHHOI _Bepcumn

XYpPHana.

PepaKunoHHasa Konnerus

Redaktor naczelny - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawet Lewandowski

Rada naukowa

Adam Nowicki (Uniwersytet Warszawski)

Michat Adamczyk (Instytut Stosunkéw
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet Warszawski)
Jerzy Czarnecki (Uniwersytet Jagiellonski)
Kolub Frennen (University of Tilibingen)

Bartosz Wysocki (Instytut Stosunkéow
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)

#11(63), 2020 part 6
Eastern European Scientific Journal
(Moscow, Russia)
The journal is registered and published in Russia
The journal publishes articles on all scientific areas.
The journal is published in Russian, English,
Polish and German.

Articles are accepted till the 30th day of each
month.

Periodicity: 12 issues per year.

Format - A4, color printing

All articles are reviewed

Each author receives one free printed copy of the

journal
Free access to the electronic version of journal

Editorial

Editor in chief - Adam Barczuk

Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawet Lewandowski

The scientific council

Adam Nowicki (Uniwersytet Warszawski)

Michat Adamczyk (Instytut Stosunkow
Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet Warszawski)
Jerzy Czarnecki (Uniwersytet Jagiellonski)
Kolub Frennen (University of Tiibingen)

Bartosz Wysocki (Instytut Stosunkow
Miedzynarodowych)

Patrick O’Connell (Paris IV Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)



Dawid Kowalik (Politechnika Krakowska

im. Tadeusza Kosciuszki)

Peter Clarkwood(University College London)
Igor Dziedzic (Polska Akademia Nauk)
Alexander Klimek (Polska Akademia Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-llan University)

Mikotaj Zukowski (Uniwersytet Warszawski)

Mateusz Marszatek (Uniwersytet Jagiellonski)

Szymon Matysiak (Polska Akademia Nauk)

Michat Niewiadomski (Instytut Stosunkow
Miedzynarodowych)

Redaktor naczelny - Adam Barczuk

1000 ak3emnnsapos.
OtnevataHo B OO0 «Jloruka+»
125040, r. MockBa, Poccus
npocnekT JleHnHrpagckmm, gom 1,
nomeyeHve 8H, KOM. 1
«BocTouHo EBponerickuin HayuHbin XKypHan»
OnekTpoHHas nouTta: info@eesa-journal.com,

https://eesa-journal.com/

Dawid Kowalik (Politechnika Krakowska
im. Tadeusza Kosciuszki)

Peter Clarkwood(University College London)
Igor Dziedzic (Polska Akademia Nauk)
Alexander Klimek (Polska Akademia Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-llan University)

Mikotaj Zukowski (Uniwersytet Warszawski)
Mateusz Marszatek (Uniwersytet Jagiellonski)
Szymon Matysiak (Polska Akademia Nauk)

Michat Niewiadomski (Instytut Stosunkow
Miedzynarodowych)

Editor in chief - Adam Barczuk

1000 copies.

Printed by Logika + LLC
125040, Moscow, Russia
Leningradsky prospect, building 1,
8N, flat. 1
"East European Scientific Journal"
Email: info@eesa-journal.com,

https://eesa-journal.com/



https://eesa-journal.com/
https://eesa-journal.com/

