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ANTIBIOTIC RESISTANT MICROORGANISMS IN THE ATMOSPHERE
OF SCHOOL CLASSES AND HOUSING
Jvixos U.
Kanyocckuii cocyoapemesennviii ynusepcumem um. K.O. [uonxosckoeo,
Poccusa

HlImenesa Il.,

Ky3munoea B.

Mynuyunanvnoe 6100xcemuoe 06pazo06amenbHoe yupesicoeHue
O0ONOTHUMENbHO20 00PA308aAHUSL

«/emcro-toHowecKkull yenmp KOCMUYECK020 00pa308aHus
«anakmuxay eopooa Kanyeu, «k BMOKBAHTOPHUYM»,
Poccus

YCTOMYUBBIE K AHTUBMOTUKAM MUKPOOPT AHU3MbI B ATMOC®EPE
IIKOJIBHBIX KJIACCOB 1 JKWUJIBIX IOMEIIEHUI

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 U3YYWIIU PACIPOCTPAHCHHOCTH MUKPOOPraHU3MOB B aTMOC(i)CpC
MIKOJIBHBIX KJIACCOB U XUJIBIX HOMCH.[GHI/IfI. M1 O6Hapy>I(I/IJ'II/I, YTO COACPIKAHUEC MHUKPOOPIraHM3MOB B BO3JAYyXC
IIKOJBHBIX KJIACCOB ITOCJIE 3aHSATHH COOTBETCTBOBAJIO BBICOKOMY M OYC€Hb BBICOKOMY YPOBHIO KOHTaMHWHaIIUU.
KOHLIGHTpaLII/ISI MUKPOOPraHM3MOB B KWJIBIX NOMCHICHUAX TTIOYTHU B 1,5 -2 pas3a npesbilliajia KOHICHTPAIIUIO Ha
OTKPBITOM BO34YyX€. YT10oOBI BLISIBUTH HpO(l)I/IJ'IL YCTOfIqHBOCTH K aHTI/I6I/IOTI/IKaM, H30JIAThl MUKPOOPTaHU3MOB
OBUTH TIOABEPTHYTHI BO3ACUCTBHIO 12 aHTHOMOTHKOB. YCTOHYMBHIE K AaHTHOMOTHKAM OaKTepuu OBLIH
oOHapy>XeHBI B BO3JyXe BO BCEX MecTax oTOopa mpoO. IIpucyTcTBre B BO3AyXe YCTOMUMBBIX K aHTHOMOTHKAM
GaxTepHii MOXKET BBI3BaTh CEPHhE3HYIO OMACHOCTH AJIS 30POBBS JIIOJICH.

Keywords: air pollution, microorganisms, antibiotic resistance.

Knrouesvie cnosa: 3acpisHerue 6030yxa, MUKPOOP2AHU3MDbL, yCI’I’lOL?'-tuGOCI’)’Ib K aHMUOUOMUKAM.

BBeueHne CIIOpBI  IIJIECHEBBIX FpI/I6OB, BOJOPOCIIK, NbUIbLA
KauectBo BO3AyXa B TIOMCHICHUAX SABJIACTCA paCTGHHﬁ, MeTa6OJII/ITBI, pa3jM4Hbl€ TOKCHUHBI U
OJHHUM H3 OCHOBHBIX (l)aKTOpOB, BJIMAKOIINX Ha OpraHnveCKue  BCIICCTBA. BHO&3p03OJ'II/I UrparoT

3I0pOBBE, Oyaromosyune W  pabOTOCHOCOOHOCTH
yenmoBeka. Bo3myx sBIsETCS SKU3HEHHO BaKHBIM
JJIEMEHTOM CpeAbl OOWTaHUs. ExXeIMHEBHO B3pOCIBIH  CO

BAXXHYIO pOJIb B KadeCcTBE BO3]yXa B IMOMEIIEHUSIX,
TIOCKOJIBKY OHM MOTYT OBITH IMPUYMHON psifia mpodiem
3I0pOBbEM, BKIIOUAas OCTPYH aJUIEPTHIO U

4yeNnoBeK BipIxaeT okojo 15000 muTpoB BO3myxa, a
metn 1-3 mer — B Tpm pasa Oompmie. Ilommmo
pa3UYHOrO poJa XMMHYECKHX 3arps3HeHHd Ha
Ka4€CTBO BO3JyXa B IIOMCHICHUH B 3HAYUTEITLHON
CTENIEHN BIMSET NPUCYTCTBHE MHUKPOOPTraHU3MOB B
BHJe OWOJIOTMYECKHUX  adposojieil. buoasdpozonn
JIOBOJIBHO YacTO CBSI3aHBI C TBEPIABIMH YacCTHUIAMH
(xo0Xa, BOJIOCHI, TI0YBA, TbLIb, CIIFOHA, CJIU3b MITH KATUTH
BOJIBI), B COCTaB KOTOPBIX BXOIST BUPYCHI, OaKTEpHH,

nH(peKroHHbIe 3a0omeBanus [ 1, 2].

ITomumo YeoBeKa HCTOYHHUKOM
MHKPOOPTaHU3MOB MOTYT OBITh TOMAIITHHE KHBOTHBIC,
pacTeHus, CAHTEXHHYECKHE CHUCTEMBI, CHCTEMBI
OTOIUICHHS, BEHTHIAHUK ¥ KOHIUIIMOHHPOBAHUSL.
MukpoObroM  BO3ayxXa B  I[OMEIICHHH  MOXET
(hOopMUPOBATECS TaKXKE MUKPOOPTaHH3MaMHU, KOTOPEIE
AKTUBHO 3aHOCITCS W3 BHEIIHEH Cpelbl, IMOITOMY
BO3IyX B TIOMEIICHUIX 3a4acTyio OoJiee 3arps3HEH,
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4eM BO31yX cHapyxki [3, 4]. IInoxoe kauecTBO Bo3ayxa
BHYTPM  IIOMCIIEHMH  MOXET  IPOBOLUPOBATH
MOSIBJICHHE  PHHMHTA, OpoHXUTa, (apuHrura,
ITHEBMOHUH, KOHBIOHKTHBHTA U KEPaTUTA.

[TpucyTcTBytomuye B BO3IyXe MHUKPOOPTaHU3MBI
MOTYT OBITH HE TOJIKO MOTEHIUAIBHON Yrpo3oi ais
3/I0POBBSI, HO M HOCHUTEIISIMH T'€HOB YCTOMUYMBOCTH K
AHTHOMOTHKAM. DTOMY CHOCOOCTBYeT uUpe3MepHOe U
HEOCMOTPHUTEIPHOE HCIIONb30BAHNE aAHTHOHMOTHKOB.
Muorue QparMeHTHl TE€HETHYECKOro Marepuana
MepeMEINAloTCsl B BO3AYIIHOW cpele M MOTYT OBITh
MOTJIOMIEHB ~ PAa3NUYHBIMA  OakTepusiMH.  OJTO
MOAYEPKUBAET Ba)KHOCTh OKPYIKAaIOIIEH cpeapl Kak
pe3epByapa TEHOB YCTOHYMBOCTH M BEKTOpa HX
pacnpocTpaHeHus [5, 6].

I/IHq)eKIII/II/I, BbI3BAHHBIC PE3UCTCHTHBIMU
OpraHmsmMamu, TIOABJICHHUC MMaTOTCHHBIX nu
HCIIaTOI'CHHBIX 63KTGpPII7[ C MHO>KECTBCHHOHU

JIEKapCTBEHHON YCTOHYMBOCTEIO, IPECTABIISET COOOH
ro0anbHy0 1Mpo0ieMy, IOCKONBKY —YBEIHYHBAET

CEPBE3HYIO npoOnemy JUIs 00111eCTBEHHOTO
3IpaBOOXPAHEHHUs, IPUCYTCTBUE [E€HOB YCTOIUMBOCTU
K aHTUOMOTHKAM B TOPOJCKOM BO31yXe HE IOJYYHIO
3HAYUTENBHOTO  BHUMAHUA.  OTO  OMNpPENEeNUIO
AKTyaJIbHOCTh HACTOSIIEH pabOThI
MeTtoanbl uccsieaoBaHuii

OOBeKTaMH HCCICIOBAHUS CIYXKIIH IKIIIBIC
MMOMEIICHNST M y4eOHble Kiracchl. KonamuecTBEHHBIN
y49eT MHKPOOPTaHHW3MOB (KOJIOHHH OOpa3yromue
emmaunel  — KOE) B BO3myxe  IpOBOIMIH
cenMMeHTamoHHbpIM MeTonoM Koxa. [ BeImeneHus
Oaktepuii W TPUOOB HCIIONB30BANINA COOTBETCTBEHHO
MSCO-TIENTOHHBIM arap u cpeay Ilnockupesa.
OTkpbIThIE Yalky KcoHupoBanu oT 30 1o 40 MuHyT
B 3aBHCHMOCTHU OT MpPEANoIaraéMoro 6akTepraabHOro
3arps3HeHus. Bo3nyxa. [l BBIUHCICHHUS KOJIMYECTBa
MHUKPOOPTaHU3MOB B BO3JyX€,  BBISIBJICHHBIX
CEIMMCHTAITNOHHBIM METOZIOM, HCTIOJB30BaA
¢dbopmymy B.JI. Omenstackoro [9].

OmnpeznencHue YyBCTBUTEIFHOCTH OakTepHil K

3a00J71eBaEMOCTb, CMEpPTHOCTH " CHIDKACT  aHTHOMOTHKAM  OCYHIECTBIUTH OGP PY3HOHHBIM
3¢ (HeKTHBHOCTD JICUCHUS MHQPEKIIMOHHBIX ~ METOAOM C UCIIOJIb30BaHHEM JUCKOB C aHTHOMOTHKAMHU
3abonesanuii [7, 8]. Ho, HecMoTpst Ha Bo3HuKatouyto  (Tabm. 1).
Tabmuna 1
IlepeyeHb HCNOIB30BAHHBIX AHTHOMOTHKOB
Ne /it HanmenoBanue Konnentpanus 00603HaUCHUE
1 Oduokcanux 5 MKT (010))
2 Knapurpomunux 15 Mkr KTM
3 bensnnnennuming 10 exn. T1EH
4 Iumpodmokcanuu 5 MKT AT
5 HosoOuonwx 5 MKT HbB
6 JIOKCHITMKITNH 30 MKr JOK
7 JleBonokcara 5 MKT JIDIT
8 Dochomura 200 MKT dOC
9 TobpamunuH 10 MKr TOB
10 OnToxXuH 6 MKT oIl
11 Terpanmkmua 30 MKT TETP
12 AMITMITAIUTAH 10 Mkr AMII
ITocne wHkyOammu OBITM  HW3MEPEHBI 30HBI  cpeaHuid oT 16 1o 25 MM, HU3KUK> 25 mMm. KadecTBo

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

BO3JyXa IO  YPOBHIO  MHKPOOHOJIOTHYECKOTO
3arps3HEHUs] OICHMBANIM MO pekoMmeHmauusM BO3
(tabn. 2) [10].

Tabmuma 2

OpueHTUPOBOYHBIEC YPOBHH MUKPOOHOI KOHTAMHHALMY BO31yXa 0 pekomenaauusam BO3

ypOBHI/I KOHTaMHWHallu1

KOE/M®

OueHb HU3KUH

<50

Huskuii

<100

Cpeanuii

<500

Bricoknit

<2000

OueHb BEICOKHI

>2000

CraTucTHYeCKyl0 ~ 00pabOTKy  pe3yJbTaToB
HCCIICIOBAHUSI  NPOBOJWIA € HCIOJIb30BAHHEM
KJIACCHYECKUX METOJIOB MAaTeMaTHYECKON CTATHCTHKU
U TabnyHoro npoueccopa Microsoft Excel.

Pe3yabTaThl M 00Cy:KIeHUE

MukpoGronornueckas XapaKTepUCTHKA
BO3JIYIITHOM CPe/BI MIKOJBHBIX KIACCOB TIOKa3aia, 4To
IO  3aHATHHA  KOJMYECTBO  MHKPOOPTaHH3MOB

COOTBETCTBOBAJO HHU3KOMY U CpPEIHEMY YpPOBHIO,
pexomennoBanHoro BO3. Haubonbmmii  ypoBeHb
OMOJIOrNYECKOTO 3arpsi3HEHMST BO3ayxa Haluonancs B
Kjacce ¢ KoiamdecTBoM ywammxcs 30 yenoek (330
KOE/M%), a HauMeHbIIHI — B KJIaccaX ¢ KOJIMYECTBOM
yyamuxcs He Oonee 15 uenosex (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 N
b______._____—--——.\\
100 s —h
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0
O6ee [TnecHeBbIe rpUOEI Banusuis Koxkku AKTHUHOMULIETHI
KOJIMYECTBO
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Puc. 1. Codeparcanue MUKpoopeanuzmos 6 6030yxe y4eOHbIX K1accos 00 3aHAMUU

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

MHUKPOOPraHnu3MOB B BO3AYyXC IHKOJBbHBIX KJIIAaCCOB
IOCIIe 3aHATHH COOTBETCTBOBAJIO BBICOKOMY U OYCHb

KOJIMIECTBA ~ MHKPOOPIaHM3MOB W OTHCIBHBIX HX  BBICOKOMY YPOBHIO KOHTAMHHALUH (PFC. 2).
MpENICTABUTENEH. IIpu 3TOM coziep KaHue
7000
6000 \\
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4000 \
=
m
: \
3000
2000 - = _
1000
i izssaess: \'\k
S A
0 HHHH HHHHH
OGuee kommmuecTBO IlecHeBbIe TPUOBI Barier Koxkku AKTHHOMHIIETEI
[ 15 yu. 655920 yu. —&— 25 yu. -8-30 yu. |
Puc. 2. Cooepoicanue muxpoopeanuszmos 8 6030yxe yY4eOubixX K1acco8 Nocie 3aHamuil
XapakrepHoi 0COOCHHOCTBIO PesynbTarel uccienoBaHuil Bo3Ayxa B KHJIBIX
MHUKPOOHOIIOTHIECKOTO nenzaxa SIBIISIETCA  TTOMEIIEHUSX MoKa3ain pasHooOpasue
MPUCYTCTBHE 3HAYUTEIHHOIO KOJMYECTBA KOKKOBBIX  KOJIMYECTBEHHOTO M KadyeCTBEHHOrO  COCTaBa
MHUKpPOOPTraHU3MOB. Briaenennsie KOKKOBBIE ~ MHKPO(MIOpPEI B  3aBHCHMOCTH OT  Ha3HAYCHUS

MUKPOOPIraHU3Mbl OTJIMYAJIACh HE TOJIBKO POAOBBIM, HO
¥ BUIOBBIM pazHooOpasumem. Hampumep, Hamu ObLin
BeisiBiieHbl  Staphylococcus roseus, Staphylococcus
albus, Staphylococcus flavus, Staphylococcus aureus,
Streptococcus flavus, Sarcina cremoris, MUKpOKOKKH 1
CapLUHBI.

moMenieHus. Hampumep, KOHIGHTparws OakTepuii B
arMocepe KyxoHb cocTaBisma 572+215 KOE/mE.
IIpeobnamatonumMu  ObUTM  TJIECHEBBIE TPUOBI U
TPaMIIOJIOXUTECIBbHBIC 63KTepI/II/I, U3 KOTOPBIX Yalie
BCEro BCTPEUAINCh Oamuuibl KW KOKkH. Cpenn
IUIECHEBBIX TpUOOB HamOoJiee YacTO BBIACISUIN
MYKOPOBYIO IIJICCEHb U IECHUIIWIIJIBI, @ CPEIU KOKKOB —
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MUKPOKOKKH, JUITITIOKOKKH, CTPCITOKOKKHN u MUKPOOPraHn3MOB B JKUJIBIX TOMCIICHUAX IMOYTU B 1,5
CTa(I)I/IJ'IOKOKKI/I. -2 pa3a nOpeBbillajia KOHUOCHTPALWUIO 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 TOHU HJIN HHOM CTENEHU oOnaganu
Staphylococcus spp., Bacillus spp., Micrococcus spp. .~ MyJIbTHPE3UCTEHTHOCTHIO. HawuGonbeit
Serratia spp. IlpeoGmamaromMMy BHAAMH CPEAHd  PE3UCTEHTHOCTHIO K aHTHOMOTHKAM  OTIHYAJIHCH

miecHeBsIX rpuboB Obumm  Alternaria alternata wu
Aspergillus spp. I'pamoTpuIaTeIBHBIC u
TPaMIOJIOKHUTENbHEIE OaKTEepUH COCTaBILTH 56,9 m
43,1% COOTBETCTBEHHO.

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

cradunokokku (10 86,1%) u crpenTokokku (1o 75,7).
OcrasibHble MITAMMBI MUKPOOPTaHU3MOB B MEHBIIICH
CTENCHU TMPOSBUIIM YCTOHYMBOCTh K aHTHOMOTHKAM
(puc. 3). Hu ommH w3 W3OIMATOB HE TIOKazaj
YCTOMYMBOCTH K OQIIOKCAlMHY, TOOpaMHIHUHY U
JOKCHIIMIIIMHY.
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Puc. 3. [lapamempoi ycmouuugocmu KOKKO8bIX MUKPOOP2AHUZMO8 K AHMUOUOMUKAM

BruiBoabI

1. HauGompmmii ypoBeHb OHOJIIOTHYECKOTO
3arpsi3HEHMsT  BO3/yXa HaOmronmajacss B Kiacce C
xonuyecTBoM yuamuxcs 30 genosek (330 KOE/m®), a
HaWMEHBIINH — B KJlaccax C KOJMYECTBOM YYaIIUXCs
He Gonee 15 uenosex (230 KOE/M®). Tocne 3aHsTHit
CoJIep)KaHWe MUKPOOPTaHW3MOB B BO3yX€ IIKOJIbHBIX
KJIaCCOB  COOTBETCTBOBAJIO BBICOKOMY U  OYEHb
BBICOKOMY YpOBHIO KoHTamMHHanuu (6omee 6000
KOE/M®B kmacce ¢ KonmuecTBOM ydamuxcs 30
YeJI0BEK).

2. KomaectBo Mukpodiopsl atMochepe KyXOHb
coctaBuno 5724215 KOE/m3. Ilpeobnamaommmu
ObUTM TIJIeCHEBbIE TPUOBI W TPAMIIOJIOKUTEIbHBIE
OakTepuy, W3 KOTOPHIX 4Yallle BCEro BCTPEYAIHCH
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. KOHI.[CHTpaL[I/Iﬂ MUKPOOPraHU3MOB B JKHJIbIX

noMmemeHusx mnoutu B 1,5 — 2 pasa mnpesbllana
KOHLICHTPALMIO Ha OTKPBITOM BO3JyXe€.

6. Bce M30JIMPOBaHHbIE IITaMMBbI
MHKpPOOPTaHU3MOB obuaianu
MYJIbTUPE3UCTEHTHOCTHIO. HaubGonbmreit

PE3UCTCHTHOCTHIO K aHTHOHOTUKAM OTJINYAJINCh
cradunokokku (10 86,1%) u ctpentokokku (1o 75,7).

7. IlpucyTcTBUE M PAaCHPOCTPAHEHUE B BO3LYXE
YCTOWYMBBIX K aHTHOMOTHKAM OakTepuil MOXeT
MIPEACTABIATh CEPhE3HYI0 OMACHOCTh UL 3AO0POBBS
JFOe W MOXET CTaTh CEephe3HOW MpobiIeMoi i
OOIIECTBEHHOTO 3/IpaBOOXPAaHEHHSI.
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PELYKIIUSI )KUBbIX BOJIOKOH HEPBHBIX CILIETEHMIA.

AHHOTalIl/Iﬁ. B cratbe OCYIIIECTBJICHA IOIBITKA BBIABUTHL B AWHAMUKE U 0606IIII/ITI> BCC CCTCCTBCHHBIC
PpCajibHBIC u JIOJKHBIC ¢)eHOMeHLI HCUYC3HOBCHUA HCPBHBIX OTPOCTKOB. H3Becten e[[HHCTBCHHLIﬁ
MOP(OJIOTHYCCKHIA (PEHOMEH 00PaTUMOT0 «MCYC3HOBEHHs» OTPOCTKOB HelipoHoB B [IHC mpu moBTopsitomemMcst
CTpecce, r1/16epHau1/u/1 U HCKOTOPBIX AaHCCTCTUKAX. B MPUXNU3HCHHBIX JKCIICPUMEHTAX BBIABJICHO, YTO
HeﬁpormazMa criocoOHa 6nar0nap;1 M€M6paHHOI71 aJre3un K CIUSIHUIO HCPBHBIX BOJIOKOH, YTO YMCHBIIACT HX
KOJIMYECTBO. HOKaSaHO, KaK akcoIuiasMa CIocoOHa Ipyu pereHpanuu Wik aMIyTaiuyu OTPOCTKOB, COKpAIlaTbCs
OAHOBPEMCHHO PETPOrpaHO W AHTCPOrpaHO, BIITYMBATHLCA BHYTPb TCJia HeﬁpOHa, yYMCHbIIIAA YHCIIO €ro
OTPOCTKOB. BHepBBIe N3Yy4YCH MCXaHU3M 6LICTpOFO u O6paTI/IMOFO OINTUYCCKOI'0 KMCYE3HOBCHU S )KMBbIX HCPBHBIX
OTPOCTKOB. J4 3 TpEX OIIMCAHHBIX (I)I/ISI/IOJ'IOFI/I‘ISCKI/IX ﬂBJ‘IeHHfI, BHUAUMO, UMCHHO OH 00BACHSIET OOBSICHIET
q)eHOMeH O6paTI/IMOFO CMCUYE3HOBCHU» AlMUKAJIBbHBIX ICHAPUTOB I'MIIIIOKaMIIa IpHU 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, pPemuryisiprvie ﬂlleﬂl('u,
pempaKyusi HeUpumos, 80JI0KHA-HEGUOUMKU.

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

Beeaenue. B KymbType TKaHu [9]. IIpm co3maHuUM «MSTKOTO

IMocnennee BpemMsi B HEHPOOHMOJOTHMYECKOW  CTpecca» ¢ TOMOIIbIO BBEACHHS KOPTHKOCTEPOHA
JUTEpaType IIHPOKOE PaCIpPOCTPAHEHHWE TONYYWIO  OTMEYaloCh yMEHBIIEHWE JJIWHBI  alHuKaJbHBIX
ONHCaHWE SBICHUS — WCYC3HOBEHUS AaNHUKaNbHBIX  JCHJIPHUTOB TNpepoHTaNbHOW KOopbl Ha 22-35 %. B
HEPBHBIX JICHAPUTHBIX OTPOCTKOB TIIPH CTpecce. TIPYNIIE TPEBOXKHBIX KPBIC ITOT (DEHOMEH TaKkKe
IMupamunnsie HEHPOHBI TUNIOKaMIa, onucaad  MHorue  aBTopel  [7,10].  Beictpas
NpepOHTAIBHOW KOpPbI M JPYrMX OTAEIOB Mo3ra  OOpaTUMOCTb SIBJICHUS IOKa3aHa W IPU BO3JCHCTBUH
obyasatoT crpaHHbIM cBoWcTBOM. Ilpm rmbOepHanmmu  aHecTeTHMka  mporogdoia [3,14]. HeoOvbrunoe,

aBTOPHl OOBIYHO OTMEHAIOT OBICTPYIO BPEMEHHYIO
MOTEPI0 U CTPEMHUTENBHOE  BOCCTaHOBIICHHE
arnMKalbHBIX JICHIPUTHBIX BETBEH INpPU OTOTPEBAHHUHU
psma xuBoTHRIX [1,16, 17]. D10 ynuBuTENmBHOE
SBIICHWE  HEOAHOKPATHO  ONHCAaHO  TaKke Yy
MO3BOHOYHBIX TPH MOBTOpHOM cTpecce [8,11,13,15] u

3HAYUTEIFHOE, OOpaTUMOE YKOPOUCHHE ICHAPUTOB H
HCYE3HOBEHHE JICHAPUTHBIX MIMIIMKOB MPH TMOCPHAIAH
BBISBJIEHO Y 3emusanvix 6enok [13], Eeponetickozo xomsuxa
[12], Cubupcrux cycnuxos v apyrux »xuBoTHbIX [16,18] .
Tlo JaHHBIM 3THX ABTOPOB, BOCCTAHOBIICHHE AIMKAIHLHBIX
JCHIIPUTOB TPH COTPEBAHUH >KHBOTHBIX MPOHMCXOIUT B
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TEUCHHE [ByX 4YacoB. DBomnpeku ImpencTaBieHHUsIM,
OCHOBAHHBIM Ha CBETOBOH MHKPOCKOIIMM (METOAMKA
lodbmKK), «YKOPAuMBAIOTCSD, «ATPOQUPYIOTCS» WIH
«MCYE3AI0T» JIAJIEKO HE BCE AallMKaJIbHBIC ICHIPUTHL.
ABTOpBI ~ TIOKa3al¥, 4YTO  OOJIBLIMHCTBO  HMICXOJIHO
CHHAIITUYECKH  KOHTAKTHPYIOIIMX C  MOXOBHIHBIMU
BOJIOKHaMH IIIMIIMKOB THIIOKAMIA NPH HCYC3HOBEHHH
AIUKAIBHBIX JCHIPUTOB OCTAIOTCS COXPAHEHHBIMH, XOTS
OHH U He BBIABILIIOTCS 10]] CBETOBBIM MHKPOCKOIIOM. JTH
JIAHHBIE TIO3BOJIIIOT UCKATh aJIbTePHATHBHBIC OOBSCHEHNUS
a¢dexra nCUe3HOBEHNS aNMKAJIbHBIX IEHIPUTOB. BBIIO
pEIICHO IMPOAHATU3UPOBATh BCE (U3HOIOTHYCCKHE
3¢ PeKThI KHHETUKH BO3MOKHOH PEIyKIMH ITIOBEJICHUS
JKMBBIX HEpPBHBIX CTPYKTYp B KYJBTYpE J>KHBBIX

HEUPOHOB.
MaTepuajibl 1 MeTO/AbI HCCIE0BAHUS.
OKCTIepUMEHTHI IIPOBEICHBI Ha 165

OKOJIOIVIOTOYHBIX TaHINIMEB 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 mHoGUIM3UpPOBaHHAs MPOHA3a U3
Streptomyces  griseus  (Sigma). Co  cpenneit

MoJieKyJsipHo# Maccoit — 20000. PactBop mponHasbl
MPUTOTOBJSUIM Ha OCHOBE HM30TOHHMUYECKOTO PacTBOpa
JUIE MOJUTIOCKOB. /[l Toro, 4toObl yOeAWThCS B
JKU3HECTIOCOOHOCTH HEHPOHOB, MX IOMELIaJH O]
mukpockon MCCO-1Y42 (JIOMO) u ¢ moMouibio
30JI0TOTO MUKPO3JIEKTPOJIa B CTEKISIHHON HM30JISIMHU C
JMaMEeTpOM KOHYHMKa OKOJO 20 MKM OCYIIECTBIISUIH
9KCTPAKIJIETOYHOE OTBE/ICHHE CIIOHTAHHOM
JJIEKTPUYECKON  aKTHUBHOCTH OT/AGNBHBIX  KIJIETOK.
BbIsiBIIeHO, YTO HEHpOHBI B T'aHTIIMH, 00pabOTaHHOM
MpOHa30H, 00Jamal0T CIOHTAHHOH  HMMITYJIBCHOM
aKTUBHOCTHIO. OHHM T'€HEPHUPYIOT CMaWKHU C YacTOTOM
1.5+0.3 umn/c. AMmMTy1a cnaiikoB paBHa 22+4 MkB,
a IMTENBHOCTH — 4 MC.

Iloce OUWCTKM TaHIIIEB OT KarcCysl IIPOBOIFIIA
HPOLEAYPY nx MHOTOKpPaTHOTO BCAChIBaHM
(TrvmeTHpOBaHw) B I-00pazHbie CTCKJITHHBIC
MUKPOIUIIETKH ¢ JuamerpoM KoHurkoB 0.8 u 0.6 mm. B
pe3ynbTarte IUIETHPOBAHMS YAABAIOCH IIOIYYHUTh
3HAYUTEINHHOE KOJINYECTBO W30JIMPOBAHHBIX
HEWpOHOB,  JIMIIEHHBIX  INIMK.  BapbpupoBanune
KOHIICHTpAI[el IPOHA3bl, BPEMEHEM WHKyOanmu M
AKTHBHOCTBIO MUIIETUPOBAHMSI TAHIJIMSL TO3BOJISIET

BBIIENIATE JIMOO TONBKO HM30JMPOBAaHHBIE — TeJa
HEHpOHOB, JMOO HEHPOHBI ¢ (QparMeHTaMu HuX
0oTpocTKOB. HelpoHbl MOJITIOCKA MOKHO BBICAXKHBATh
Ha CTekino ©0e3 CcHermuambHBIX IMOAJOXKeK. Jls
KyJIbTUBUPOBAHHS HEHpPOHOB WCIIOJTb30BANH
MHUKpokamepsl B ¢opme  komoaueB.  Cpenmy

HECIOCPEACTBCHHO AJIA KYJbTUBHUPOBAHUA 'OTOBUJIN HA

OCHOBE MaTO4HOW OmHOKpaTHOW cpensl RPMI-1640
MyTeM pa3BelEHUs €€ CHCUUaJbHBIM COJIEBBIM
pactBopoM. CocTaB COJIEBOTO pacTBopa (MMOIb): 75

NaCl, 5 KCI, 2.5 CaCl;, 25 MgCl. pH
MIPUTOTOBJICHHOW cpensl TOAHMUMaIM 1o 7.8 ¢
nomomipto  Tpuc-HCl  u  gmst crepunusanuu

¢uIbTpOBaNN, TPOITyCKasi ee Yepe3 MIIDIMIIOPOBBIC
MeMOpaHbl ¢ auameTrpoM mmop 0.22 MKM C ITOMOIIBIO
Peristaltic miniflon pump type 304 (Poland). Heiiporst
KyJIbTUBHUPOBAIIM B TeueHHEe 5 CyTok. CBETOBYIO
MHUKPOCKOIIHIO W KOMIIBIOTEPHYIO IedTpadepHyto
BHICOCHEMKY OCYIIECTBIISITI c TTOMOIIBIO
HMHBEPTUPOBAHHOTO (ha30BOKOHTPACTHOTO
mukpockorna MBI-13 (JIOMO) ¢ tepmocratuueckoit
KaMmepoi u BOJIHO-TETIJIOBBIM ¢$ubTpOM.
LeiitpadepHass BHIEOCHEMKAa OCYLIECTBISUIACH CO
CKOpOCTBIO IIECTh KaJpoB B MUHYTY. KuHompoekius
TO3BOJISIIA HaOIIO1aTh HM3MEHSIOMIeecs 1o
HATIPaBJICHUIO U CKOPOCTH IIEPEABIKCHIE aKCOTIIa3MBbI
OJHOBpEeMEHHO B pa3Hble cTopoHbl [3]. [Ipomeccw
MIPOAEMOHCTPUPOBAHBl HA CEPHUU IMOCIECIOBATEIBHBIX
CHHIMKOB.
Pe3yabTatsl.

Aoeesuss u crusnue uetipumos. llpexnae Bcero
ObUIO TIOKa3aHO, YTO >HBas aKcoIla3Ma HEPBHBIX
OTPOCTKOB HE SABISAETCA KUAKOCTHIO, a MPEJCTABIACT
co0o¥ COKkpaTHMBIH renb. OHa HE TeYeT, a CrocoOHa
NpU HaJMYUM KJIETOYHOH MeMOpaHbl yJep)KUBaTh B
pactBope Punrepa mwimHapuueckyw ¢dopmy. I[pu
9TOM  OHa  peTparupyeT  OJHOBPEMEHHO B
MIPOTHBOIOJIOXKHEIE CTOPOHBL. Ee HampaBicHHEM
MOXXKHO YIpPaBIATh MEHSIS UHCIO ¥ HOPSIOK
pacmonoxkeHust Todek anre3md. (OKkaszaloch, YTO
ONMHOYHBIC  W30JHPOBAaHHBIC  JKHUBBIC, AKTHBHO
pereHepupylomue Tejla HEHPOHOB ¥ BOJIOKHA
001a7ar0T BHICOKOM CTETIEHBI0 MEMOpPaHHOM ajre3uu.
Hepenko y BeTBeil HEpBHBIX BOJIOKOH, PaCXOIALIUXCS
qaxe mox yriaom 90° ymaercs OOHApyXHUThb WX
MOCTETIEHHOE, JIOKAIbHOE WU TOTAJIbHOE COMMKEeHUE 1
ciusuue (puc. 1).

B TedeHme nByX-Tpex YacoB HEPBHBIC BETBH,
MMOCTENICHHO  CONMXKAsiCh, YMEHBINAIOT Yrod WX
PACXOXKICHUS ¥ HECKOJBKO COKpAIIAIOT JUIAHY.
CnussHHE ~ OTPOCTKOB ~ HAYHMHAeTCs  OT  yria
pa3BETBIICHUS W 3aKAaHYMBACTCA HUX TECPMHUHAJSIMU.
BwmecTo nByx BeTBeit oOpa3yercst 0{HO BOJOKHO. [Ipu
neiTpadepHol BUIEOChEMKE ITO JIETKO MPOCIEAUTh B
muHaMpke. O TOM, YTO BOJOKHA IIOCTENEHHO
CIMBAIOTCS, a HE  TPOCTO  KOHTAKTHPYIOT,
CBUJICTENIECTBYET OOpa3oBaHME WUX EOUHON KOJIOBI
peTpakMu W €€ EeAWHOE COKpaIleHHe, a Takxke
3aKOHOMEpPHOE WCTOHYEHHWE, a He YTOJNIICHHE,
00beAMHEHHOH aKcoIUIa3Msbl (CcpaBHU puc. la — le).
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Puc. 1. Cruanue «60k 6 60k» 08yX HEPBHBIX OMPOCMKOE 0OHO20 Heupuma.
a—e — yMeHbleHue yena Mexcoy ompocmkami, YKopouenue u 00be0uHeHue 0mpoCcmKos;
1 — ocrogrol ompocmoxk; 2 — 00NOAHUMENbHBIN OMPOCMOK, 3 — CUHYUIMUAIbHOE CIUSHUE 08YX OMPOCMKO8, 4 —
eounas nodsuscnas konrba pempaxyuu. Pazoswiit konmpacm. Lletimpagepnas euoeocvemra. 06. 40 Ph, ok. 20.

B kynbType TKaHM HEpEeaKO MOXHO HaOJIIOAaTh
CIIMSIHHE HE TOJBKO JIBYX, HO U HECKOJIbKUX HEPBHBIX
OTPOCTKOB OJIHOBpeMeHHO. Ha Tperuii-ueTBepThIit
JIeHb KYJIbTUBHPOBAHUSI KOHTaKTHPYIOIINE HEHPOHBI
(dbopMHpYIOT 3HAaYMTENbHBIE cIuleTeHUs. [lpu 3TOM

9 884l 5mun
Puc. 2. Conuoicenue u crusnue «60K 8 60K» OMpOCMKO8 PA3HBIX HEUPOHOS.
a—e — cmaouu npoyecca, 1-3 — conudicarowguecs u crugaiowuecss Ompocmiu; 4 — eOunblll CIUeUUIICA
ompocmox. @aszoswiil konmpacm. Leiimpagepnas eudeocvemra. 06. 40 Ph, ox. 20.

[NUTOIJIa3MAaTHIECKOE CONIMIKEHHE W  CIIHSHUC
«bok B 0Ook». BHayane CIMBalOTCS OTPOCTKH Ha
BOJIOKHE 3 (Kaap B), a 3aTeM, depe3 2 yaca, CIMBAIOTCS
BOJIOKHA Ha Kajpe (r). TakuM 00pa3oM, U3 HECKOJIBKUX
OTPOCTKOB 00pa3yloTCsi JiBa CIMBIIMXCS BOJIOKHA.
HecmoTpst Ha  ciusitHUE  OTPOCTKOB, — THAMETP

OJTHOBPEMEHHO co cOmKeHueM HEHpPOHOB
MPOUCXOIUT M TMOCTEIIEHHOE CIUSHHE HEKOTOPBIX
HEPBHBIX OTPOCTKOB (puc. 2). Hudpamu 1, 2, 3
0003HaueHbI OT/AEJbHBIE BOJOKHA Yy KOTOPBIX Ha
Kazpax (a-B) MPOUCXOJIUT UX

934]7MuH

00pa30BaBIIETrOCs BOJIOKHA 4 OKa3bIBACTCS HE TOJIIE
OJTHOTO M3 CIMBAIOLIMXCS OTPOCTKOB. T0, 4TO BOJIOKHA
CIIUBAIOTCS, @ HE 00Pa3yIoT Iy4OK, JOKa3bIBaeT 4acToe
NOSBJICHUE HA MPETePMHHAIAX TaKUX BOJIOKOH
BapUKO3HOCTEH, KOTOpPBIE MOTYT MOSBIATHCSH, Kak
H3BECTHO, TOJBKO Ha OAWHOYHBIX BOJIOKHAX.
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Takum o0pa3om, nepBblii OOHAPY)KEHHBIH HAMHU
CIOCO0 «HMCYE3HOBEHMSD» BOJIOKOH CBSI3aH C aare3uei

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

MOATBEPKAAET peTUuKyIapHyto Teoputo K. ['ombmxu o
BO3MOXXHOCTH CHHIWTHAIBHONW CBSI3M M CIHSIHUS
HEUPUTOB.

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

10405muu

12411 mun

CIoco0 MX «HCYE3HOBEHMS» TP  pereHepaunuu
CIUICTEHHH COCTOUT B SIBIICHUU TOTAJIbHOW PETPAKLIUH
aKCOIUIa3Mbl, BIUIOTH JIO €€ BISIYUBAHUS B COMY
Heiipona (puc. 3). CokpaIasck peTporpaaHo, BOJIOKHO
CO BpEMEHEM IMpOHMKAaeT B HeWpoIUia3My Tela |
CMelIMBaeTcs ¢ Hell. Tak ucue3aloT MHOTHE OTPOCTKH
u3 panee c(hopMUpPOBABIINXCS CIUICTCHHH,
YMEHBILIACTCSI CTENCHb apOOpH3ali CTPYKTYp CEeTH
(TycToTa BOJIOKOHHOTO PETHKYIyMa).

1443 1 vunj 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, ox. 20.

CKOpOCTH  COKpalleHUs] BTOPHYHBIX BETBEH
AKCOHOB CYIIECTBEHHO OTJIMYAIOTCS JIPYyr OT ApYyra.
Cuia peTpakiudd BOJIOKOH, BHIUMO, MOXET OBITh
3HAYUTEIBHOW, MO0 MO3BOJISIET OTPHIBATH OJAWHOYHBIE
HEWpOHBI OT LIENBIX TaHIVIMEB M NepeMellaTh UX Ha
3Ha4YUTEeNbHEIC paccTosHus (puc. 4). [Ipu oTpeiBe Tena
OT TOYKHM CLEIUICHHS C COCeIHHM TaHTJIHEM
HallpaBJICHWE PETPaKIHUU OIPEJENsIeTCs] OCTaBIIECHCs
TOYKOH KPETICHUs], TO €CTh IPH 3TOM HEPEMEIaeTCs

HE TEpMMHAJIb BOJIOKHA KaK Ha puc. 4, a Telno HelpoHa.
OnmHako  HelpomigasMa  BOJOKOH  BCE  PaBHO
BIITYMBAETCS B COMY KIJIETKH, a €€ OTPOCTOK PeaJibHO
ucueszaer. Takum 00pa3oMm, B KyJIbType TKaHH yIAeTCs
Ha JKMBBIX aKCOHaxX IPOJIEMOHCTPHPOBATh €€ 1Ba
BapMaHTa  pEaJbHOTO  HMCYE3HOBEHHMS  HEPBHBIX
BOJIOKOH: MX TOTalbHYI0 PETPAKLHI0 M CIUSHHUE C
TEJIOM HEHpPOHA.

- - |

Puc. 4. Hcuesnosenue ompocmka npu e2o pempakyuu u 08UxiceHue meid Heupora 8 HanpasieHuu K mepMuHaIu
nocie ompwiéa om mouKu adze3uu 8 0OAACMU COMbL.

a-0 — ounamuka npoyecca, 1 —meno Hetipona, 2 — ymoaueHHas 4acms AKCOHA, 3 — UCIMOHYEHUEe aKCONLA3Mbl
npu ee pempaxkyuu, 4 — ensauUeanue aKCONIA3MbL 8 MEJI0 HeUPOHA, 5 — UCUE3HOBECHIUE HePEHO20 BOJIOKHA,
CMpenKU — ONMUYECKOe UCYE3HOBEHUE UCIOHYEHHO20 80JIOKHA 80 8PEMsl €20 U30MeMPUYECKOU Pempakyuu.
Daszoswil konmpacm. Leiimpagepnas sudeocvemxa. 06. 40 Ph, ox. 20.

Bonoxno-nesuoumka. Hamu oOHapyxeHa
HEW3BECTHass paHee (QYHKIUS HEPBHBIX BOJIOKOH,
Ha3BaHHasl HAMH M30METPUYECKON peTpaKIueH.



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

3

00 npeoenos e2o GUOUMOCU.
a—e — OUHAMUKA npoyecca, nepeosudiceHue 00veMa aKkConIa3Mbl K KOHYamM npenapama u UCMoHYeHue e20
yenmpanorou ywacmu, 1 —meno netipona; 2 — 30Ha adze3uu mena Helupoua, 3 — 86apUKO3Hble PACUUUPEHUSL
UCXOOHO MOICMO20 BONOKHA, 4 — 6bINPSIMICHUE U UCMOHYEHUE OJIOKHA NPU U30MEeMPUUECKOU pempaKkyuu
AKCONLA3MbBL 8 NPOMUBONONIONCHBLE CHOPOHYL, 5 — (hopmuposanue «80I0KHA-HEGUOUMKUY; B — yeenuyenue
00beMa aKconIazmMbl KOIObL pempaxyuu, 7 — mouka adze3uu 8 001acmu OKOHUAHUSL 6OJIOKHA.
Dasosviti konmpacm. Leimpagepnas sudeocwvemra. 06. 40 Ph, ok. 20.

Ecmu B sxcriepuMenTe 3apukcupoBaTh 00a KOHIIA
MEPepe3aHHOr0 AaKCOHA, IBITasCh OCTAHOBUTH €ro
peTpakiyio, TO JUIMHA aKCOHAa JECHCTBUTEIHHO HE
M3MEHUTCS, OJJHAKO, KaK Mbl BIIEPBBIC IOKa3ajH B
SKCIIEpUMEHTEe, JIBIDKEHHE €ro akcoIlIa3Mbl He
ocTaHaBiMBaeTcs. AKcomiazma OyneT NpoJoJKaTh
CMeUIaThCd K TOYKAM KPEIUICHHs Ha ero KOHLAX B
MIPOTHUBOIIONOXKHBIE CTOPOHBI, YBEIHINBAs 00BEM €ro
TepMuHanel. OQHAKO NMpH 3TOM Macca aKCOIUIa3Mbl
CepelMHbl BOJIOKHA W €ro JIuaMeTp OYyAyT pe3Ko
yMeHbIIaThCsl. B peanbHOW TKaHM BOJOKHA, Kak
W3BECTHO, BCErja HWMEIOT MHHHMYM JBE€ TOYKH
KpETUIeHUs, TIO3TOMY MX M30METpHUYEcKasi peTpakiiys,
BUAMMO, SBJISACTCS OOBIYHON (DYHKI[HEH OTPOCTKOB.

Puc. 8. Hcuesnogenue guoumocmu 8010KHA 8 3A8UCUMOCIIU OM YOATEHUS OBUNCYIELICA HelPONIA3MbL.

Kak mnoka3aHO B OJKCIEPUMEHTE, BOJOKHO MOXKET
HCTOHYATHCS (puc. 6) BIUIOTH JI0
CyOMHMKPOCKOIIMYECKUX HEBHAMMBIX BeNWYUH (110
A00e, menee 0,2MM).

Co BpeMeHeM /juaMeTp BOJIOKHA CIIOCOOeH
YBEJIMYUBATHCS, YTO COOTBETCTBYET IOBTOPHOMY
HaKOIUICHHIO  CMEINAIOIIeiics  aKcomia3Mbl U
BOCCTAHOBJICHUIO OMNTHUYECKONW BHIUMOCTH OTPOCTKA
(puc. 6). JlokanpHOE CKOIUICHHE aKCOILTa3MbI (4) Ha
pucyHke 8a mcdeszaeT uepe3 TpH daca (puc. 60) u
CMEHSIETCS MCTOHYEHHEM IPOTHBOIIOJIOKHON YacTh
9TOTO AaKCOHa (CTpeNKa), TEePSAIOUmeH ONTHICCKYIO

BHUJIUMOCTD.

a—e — ounamuxa npoyecca, 1, 2 — 06a HEpEHLIX BONOKHA U3 PA3HBIX HEUPOHOG 2aHeusl; 3 — Melo KIemKu,
4 — ysenuuenue ouamempa 0N0KHA NPU HAKONJEHUU OBUICYUELiCsl AKCONA3MbL, CMPEnKU — 001acmu
UCHE3HOBEHUS BUOUMOCIU 80JIOKHA NPU €20 UCMOHYEHUU (60I0KHA HENOOBUICHDBL, 0)OYYU A02e3UPOBaAtbL HA
posHom cyocmpame — cmekie). Dazoewiti konmpacm. Lletimpagpepnas sudeocvemra. O6. 40 Ph, ox. 20.

BomokHo Ha kagpe (puc. 6B), HMerolee
HEKOTOpOEe  JIOKaJIbHOE  yBeluYeHne  oObeMa
akcortasmbel (2) Ha mnepudepuu, uepe3 15 yacoB
nepemMenIaeTcsl, JMIIAsCh TOro 00beMa, HCTOHYASTCS
M CTAHOBUTCS «BOJOKHOM-HEBUIAUMKOW» (puc. 6).
PeanbHoe JIBUKCHHE («TOK aKCOTIa3MBI»)
TPOSIBJIIETCS. HAKOIUIGHWEM W ToTepedl 00bEMma,
W3MEHEHHEM JIMaMeTpa M CTENEHbI0 BHIMMOCTH €e

KOHTYpOB. MeleHHOe NepeMELIeHHe aKCOIIa3Mbl
IIPU BUJICOPENPOSYKIUHU MPOSABISIETCS. B YCKOPEHHOM
BHIE, KaK «TOKM aKCOIUIa3Mb» B  Pa3HBIX
HampaBJieHUsIX. Takol MOBTOPHO «HUCYUE3AIIIUN» U
TIOSIBIIIONINNACS» BHOBB OTPOCTOK MBI HAa3BaJH
BOJIOKHOM-HEBHIMMKON. DTO SIBIEHHE XapaKTepHO U
JUIS CIIJICTEHUH PacTYIIMX OTPOCTKOB, KaK 3TO OBLIO
BEISIBIICHO U Ha puc. 4, 5.
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Obcyxnenue.

Taxum 06pa30M, Ipyu HUCCICA0BAaHUN KUHCTUKU
JKU3BHCACATCIbHOCTH HCPBHBIX CTPYKTYpP YAACTCA
OTMETUTH TpU MOp(O-PHU3NOTOTHIECKUX
CTPYKTYPHBIX IIpOolEcCa, CBA3AHHBIX C pCaJIbHBIM H
MHHUMBIM HCYC3HOBCHHUEM HCPBHBIX BOJIOKOH. 9T0

BaXHO I TOHUMAHHSA PONH  CHHIIMTHAIBHBIX
CTPYKTYp B OpraHM3alliil HEPBHOW  CHCTEMEI.
IluTonnasmMaTHdecKoe CIHMSHHE SBIISCTCS OCHOBOM
(hopmupoBanus JIOKAJIBHBIX CHHIIUTHAJIbHBIX
CINUIETEHUI B 30HE TEPMUHATBHBIX "
OKOJIOHEHPOHAIBHBIX, aKCOIIIa3MaTHIYECKHUX
aHacromo30B [4] Kpome Toro, o0s3aTeiIbHBIM

CBOMCTBOM IIOCTPOCHUS Pa3BUBAIOIIUXCS CIUIETCHUU
SBIISICTCA  PeTPAaKTWIbHAs aKTUBHOCTh  HEPBHBIX
OTPOCTKOB C HMX HCYE3HOBCHMEM IIPU BTSATHBAHWU B
LUTOILIa3My coMbl. Ml HakoHell, BIIEPBBIE IIPOSBIACTCS
pOIb  HEBEPOSTHOTO  MCTOHYEHHS  ONTHUYECKU
UCYE3AIONIUX  OTPOCTKOB TMPH  H30METPUYECKOHN
perpakmuyu. OTOT OOpaTHMBIH TNpoOIEcC IOJDKEH, B
NPUHIOUIE, W3MEHATH  3JEKTPO(GH3HOJIIOTHIECKIE
CBOWCTBa NPOBOJHHUKOB U UX ceTell. Bee 3To mo3BossieT
OTMETHTb HEKO€ IPAaBHIO B pPa3sBUTUU HEPBHOU
cuctembl. E€ pocT U pa3BuUTHE 3aKOHOMEPHO
COIPOBOKIAKTCS UCUYE3HOBEHUEM  OIPEICICHHOIO
4ycjla HEPBHBIX OTPOCTKOB U H3MEHEHUEM CTEIICHU
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 Npu
cTpecce, HaMH pEIIeHO HCIOJb30BaTh  oOImme
ONIOKATOPbl ~ MOJBIKHOCTH ~ HEHEPBHBIX  KIIETOK:
KOJIXUIIMHA, IuToXanasnHa B u OmeOOuctatuHa [2].
Msel npenmnosiaraéM, 4TO IPU JKCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUAX JTH (PAPMaKOJIOTHYECKHE AareHTHI
MOTYT OBITh HCIIOJNB30BaHBl IS MPEAOTBPAIICHUSI
«MCUE3HOBEHUS aluKajabHbIX JICHIPUTOB
TUIIOKAaMIIA, YTO, BO3MOKHO, OKaXXET OIpPENEICHHOE
neyeOHOe BO3/IeiiCTBIE IPH XPOHHUUECKHUX CTpeccax.

3akia04eHue.

Takum 00pa3oMm, NMPHKU3HEHHBIE HCCIIETOBAHUS
KWHETHKH TIOBEICHUS OTJENBHBIX KHUBBIX HEHPOHOB U
UX CIUIETEHUH B KyJIbType TKAaHU MO3BOJISIOT CHAENATh
3aKIIIOYEHUE O TOM, 4YTO KaXXylIUecd M peabHbIE
HCYE3HOBEHUSI HEPBHBIX BOJIOKOH, IPUBOZSILKE K
YMEHBIICHUIO CTENEeHH apOOpH3alliy, CBS3aHBI C
TaKUMHU CBOWCTBAMHM HEHPOHHON MeMOpaHbI, KaK ee
M3MEHSIOIAsCS anre3ust u OJIHOBPEMEHHAs
JIByHaIpaBJICHHAs PETPAKLUS aKCOILJIa3MBbl.

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

Ilanacoecokuii Mukona

KaHOuOam MeOuyHUX HayK, 00yeHm Kagpeopu ypounoeii,
Heghponoeii ma anoponozii

Xapxiecvbko2o HAYIOHATTLHO20 MEOUUHO20 YHIGEPCUTNENY
imeni A.I". I[loopesa

CYYACHI IOTJISIIA 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.

Kouosi cnosa: obcmpykmuena azoocnepmis, 4onogive 6e3nnioos, HenpoxXioHicmy CiM'SIBUHOCHUX NPOMOK,
XipypeiuHe AiKy8aHHs.

Youoiky, mo crpaxnaroth Ha OA Ta X04yTh
cTaTi OaThbKaMW MalOTh JIBI OCHOBHI MOJKJIHMBOCTI
JIOCSITHEHHS I1i€T METH, a CaMe:

e BTpy4YaHHs, CIpPSIMOBaHi
MPOXIiJHOCTI CIiM’SIHUX IUIAXIB:

— Bazoenigiaimoctomist (BE);

— BasoBasoctoMis (BB);

— TpaHCypeTpalbHEe BHCIUYEHHS eSKYJSITOPHOI
MPOTOKH;

® BTpYyYaHHI, CIpSIMOBaHI Ha 3a0ip
CIIEPMAaTO30iIiB Al TOJAJIBIIOTO BUKOPHCTAHHS
JIOTIOMDKHHX PernpoayKTUBHUX TexHoJorii ([PT):

— uepe3lIKipHa acmipallis CrepMaTo3oimiB 3
TKaHUHHU sieuka (testicular sperm aspiration — TESA);

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

— TOHKOTOJIKOBA OIONCis si€yka 3 acIHipari€ero
cnepmato3oiniB (testicular fine-needle aspiration —
TEFNA);

— MIKpOXipypriuHa acripariis criepMaro30ifiB 3
npunaTky sieuka (microsurgical epididymal sperm
aspiration — MESA);

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

OcranHs rpyna BTpy4aHb 3a3BUYail BUKOHYEThCS
y TO€AHAHHI 3 IHTPAIUTOIUIA3MATHYHOIO iH €KIIEI0
OJVHUYHOIO crmepMaTo3oixy |y  SHIEKIITHHY
(intracytoplasmic sperm injection — ICSI) npu IPT.

Y BuUIaAKy IHTPATECTHKYJSIpPHOI OOCTpYKUil
XipypriuHe BiJJHOBJICHHS IPOXIZHOCTI  CiM’SHHX
HUIIXiB He MoimBe. ToMy y Takux BHUNaaKax

Ha BIJHOBIICHHS

NPOBOJUTHCS YEPE3IIKipHA acmiparlisi CriepMaTo30iIiB
3 sieuka — TESE, a0o Horo mikpoxipypriqauii BapiaHT
— mikpo-TESE.

OOcTpyKILisi Ha piBHI NMPUIATKY s€YKA IiJJIsTae
KOpeKIii 3a J0IMOMOror BasoemiaigiMocToMii abo
MiKpoxipyprignoro il Bapianty. Taka peKOHCTPYKLIs
Moke OyTH SK OIHO- TaK i IBOOIYHOIO OIEpari€ro,
Kpallli pe3yJIbTaTH 3a3BHYail IPH JBOCTOPOHHBOMY

BITHOBJIEHHIO MIPOXIiTHOCTI. AHnaroMiyHa
pekaHamizamiss 3a3Buyail  3aiimae 3-18  MicsmiB.
OmHOYaCHO 3  PEKOHCTPYKTHBHUM  BTPYYaHHIM
3a3BHUYail BUKOHY€ETHCS MESA 3 METOI0
KpiOKOHCEpBallii CcrmepMu Ha BHUIAJOK HEBjaadi
pekaHaizaiii 3 moaaabuM 3acrocyBanusm J[PT.
YpaxeHHs MIPOKCUMAJTLHOT YaCTUHH
CIM’SIBUHOCHOI ~ MPOTOKH  3a3BUYail  MOTpedye
Ba30Ba30CTOMIl. v BHIAJIKY BUSIBJICHHS
iHTpaomnepamiifHo BTOpUHHOI OOCTpYyKWii Ha piBHI
NpUAaTKy  s€yka 3’ IBISETHCS HEeoOXiHICTh
HaKJIaJeHHSI Ba3oeHigiAiMOCTOMI. HassHicTb
MPOTSDKHUX ~ Ne(eKTiB B TUCTANBbHIA  YacTHHI
CIM’SIBHHOCHHUX TIPOTOK, MIO YTBOPHJIAch IIpPU

TepHIOIUTACTHIN Y TUTHHCTBI, 3a3BUYall HE MiIJIsATae
OTIEpPAaTUBHIN KOPEKIii, TOMy Yy TaKuX BHUIagKaxX
BUKOPHCTOBYIOTh  acIHipaliio  CHepMaTo3oimiB 3
MIPOKCUMAJIFHOI YaCTHHU CiM’SIBHHOCHOI MPOTOKH 200
meroau MESA, TESE Tta nopansmoi ICSI [1].
OOCTpyKILis eIKYISITOPHOI IPOTOKH KOPETYETHCA

B 3amexxHocTi Big  eriomorii. Ilpm  Benmkmx
MOCT3arnatbHUX 00CTpyKIisIX BUKOHY€THCS
TpaHCypeTpajibHa  pe3eKlis BUXIATHUX BB

SSKYJIATOPHUX ITIPOTOK Y 30HI CiM’SHOTO Oyropky. Y
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BUIAZKy OOCTpYKLil dYepe3 HasBHICTh MeAiaHHOT
IHTpaNpoCTaTUYHOI KICTH OIEpaTHBHE BTPYYaHHS
CKJIafa€ ii pO3THH Ta BUCIYCHHS [2].

Bubip BTpy4yaHHS  3aleXHTb BiA  PIBHIO
o0CTpyKIii, I TPUBAIOCTI, MPOTSHKHOCTI, & TAKOXK BiJ
iHTpaomnepaniiHix 3Haxinok. Tak, Npu BU3HAUCHH] MiX
Ba30Ba30CTOMIEIO Ta Ba30€IIi I {IMOCTOMIECIO
KEPYIOTBCSl XapakTepoM DIIMHU 3 NPOKCHMAILHOTO
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
CIIEpMaTO30i]u;

2 CTymiHb - NEPEeBaXHO HOPMAJIbHI HEPYXJIHBI
CIIEpMaTOo30i]1u;

3 CTymiHb - IePEeBAXKHO TOJIOBKH CIIEPMATO30i/iB;

4 KJac - TUTBKH TOJIOBKH CIIEPMaTO301/iB;

5 Kiac - criepMarTo30ifiB HEMAE.

BazoBa3ocToMil0 peKOMEHIYETHCS MIPOBOANTH 32
HasABHOCTI Ba3zanmbHOI pimuman 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 psCHA, 1
HaHMXKYa, KOJIM BOHA rycTa 1 kpemosa [5]. Omxe, st
CYIMHHOI pIAMHH 5 CTymeHs CliJ IPOBOJUTH
Ba30Ba30CTOMIIO, SIKIIO piJHHA BOASHHUCTA 1 psCHA.
Skmo pimuHa rycra i KpeMoBa, IpH YBXKHOMY OTJISAII
mpuAgaTka Tpu  30UThIIEHHI  MOXXKHAa  BHSBUTH
3He0apBJICHY a00 YUIIFHEHY 00JIAaCTh B IPUAATKY, M0
03Ha4a€e po3pHB KaHAJbIIIB Yepe3 3BOPOTHHUH THCK ab0
PO3MEXYBaHHSA MK 3pyHHOBaHMMH Ta PO3MINPEHUMH

KaHAIBILISIMH. BazoeninigiMocToMist IMOBUHHA
BUKOHYBATHCS 332 000X IIUX 0OCTaBHH.
BasoBasocToMiss KaJIMTKOBOI JIOKaji3amili Ta

Ba30CMiIiAIMOCTOMISI 3a3BUYail TPOBOMSTHCSA Uepe3
BEPTHKAJIbHI PO3pi3n Ha 2—3 CM y NepeHbOMY BiIiIi
BignoBinHOI mnosoBuHU. Ko HeoOXigHa Oinbluna
EKCIO3HIIis a00 MOOLII3aLlis CyTUH, HATIPUKITA, TTiCIIs
BHCOKOi BazeKTOMii ab0 BTpaTH BEJIIMKOTO CETMEHTa
CIM'SIBUBITHUX TIPOTOKIB MOIIOHKH, PO3Pi3H MOIIOHKH
MOXYTh OYyTH pO3IIUpEHi B maxoBy oOmactb. Kpim
TOTO, Xipypr MOXe BUKOPHCTOBYBATH 1HPPaToOKOBUI
po3pi3 ams Kpamoi MoOiizarii ciM’ IBUBIIHOT TPOTOKA
JUTsI TIPOBENICHHST aHACTOMO3Y 0€3 HampyXeHHs [6].

[TaxoBa Ba3oBa3ocTOMisi MOXKEe OyTH BUKOHAHA 32
JIOTIOMOTOI0 TIAXOBOTO JIOCTYIy, SKIIO HENPOXiTHICTH
CyIUH € BOTHHUIIEBOIO 1 JIETKO iICHTU(IKYETHCS B
MaXOBOMY KaHaJl, K, HAPUKJIAJ, MICI ITPOTEHHOTO
TIOIIKO/DKEHHST CYyJIMHU T 4Yac maxoBoi omeparii. B
SKOCTI aIbTePHATHBH MOXe 3Ha100UTHCS
JAmapoCKOIMiyHa JOMOMOTa JUisl  igeHTH]IKamil Ta
npenapyBaHHS YepeBHOro Bigaity vas deferens nepen
MPOBEAECHHSIM MIKpOXipypri4yHOTO aHaCTOMO3Y.

Jlo aHacTOMO3y CIiJl MiATBEpAUTH NPOXIiTHICTH
JMUCTAIGHOT ~ JIOBXKMHU  CIM SIBUBITHOI ~ TPOTOKH,
BUKOHABIIM COJbOBY Ba30rpaMy, BHKOPHUCTOBYHOUH
nepudepudHUiAi  BEHO3HUH  Karterep 3  TYINUM
HaKOHEYHUKOM 24-to Kamiopy, BBEJICHUI
OesmocepeHbO0 B MpOcBiT. HesanmexxHo Big Mmicis

po3TalllyBaHHsS  aHacTOMO3y, st  3a0e3nedyeHHs
AQHACTOMO3Y, IO HE PO3TATYETHCS, CIIJ MPOBOIAMTH
aJiekBaTHY MoOuTi3aIio cyuH 0e3 JeBacKyJsipu3anii
[71.

Ko’kHe 3 HaBeJEHUX ONEPaTHBHUX BTPYyYaHb Mae
Ti UM iHIII BapiaHTH BUKOHAHHA. Y BHUIIAJKY Ba30Ba30-
abo BaszoemimimiMociTOMii HaWKpamii pe3yJbTaTH
MMOKa3y€e MIKpOXipypridHa pEeKOHCTPYKINiSl, OJHAK Iie
OJHOYAaCHO 1 HaHOLIBII ~ TEXHIYHO  CKJIAIHOIO
OTlepami€lo, IO BHMAarae sK BHCOKOI Kamidikaril
JiKapsl, TAK 3HAYUMOTO TEXHIYHOTO OCHAILICHHS.

Mikpoxipypriusi METOIH JiKyBaHHS
OOCTpPYKTHBHOI a3oocmepMmii Brepiie Oyiau BBejeHi
Silber Ta Owen y 1977 poui i Ha pnaHumii yac
BBa)KalOTHCs 30JI0TUM CTaH/IaPTOM PEKOHCTPYKTUBHHX
MeTouK [8].

binpuricTh XipypriB BUKOHYIOTH Ba30Ba30CTOMIO
3 BHKOPHCTaHHSAM J[BOLIAPOBOI'O MIKpOXipypriqHOTO
aHactoMo3y, 3ampornoHoBaHoro Silber [9]. CmouaTky
HaKJIQJAl0Th aHACTOMO3 CJIM30BOI 3a JIONMOMOTOI0
IeCTH-BOCBMH  TiepepBaHnx mBiB 9-0 abo 10-0
HEHIIOoHY, BKJTFOYAIOYH HEBEJHKY JaCTHHY
BHYTPIIIHBOTO M’si30Boro mapy. Ilicms mpoBeneHHs
AQHACTOMO3y CJIHM30BOi OOOJIOHKH OKpPEeMHH M’SI30BHii
IIap 3aKpUBAIOTh TaKOX HeHIoHOBUMU miBamu 9-0. Lle
3a0e3nedye TEepMETHYHE 3aKpuTTs Ta 3abe3neuye
aJieKBaTHe HaOMDKeHHS Myckynatypu. Llei ocranHiit
MOMEHT TaKOX Ba)KIMBUH, OCKUIBKM HOpMalbHa
NPOBIJHICTh  MEPUCTAIBTHKH € BaXIUBOKO IS
MIPOCYBaHHs CIIEPMHU 3 TPUIATKA sl€UKa B €AKYJIST TMiJ
4ac CTaTEBOTO aKTy.

OnHak TMOTEHUIHHMM HEIOJIKOM JABOIIApOBOT
Ba3oBa3ocToMil € Te, moO Oarato BY3JIiB IIBa
3aJMIIAETHCS  OE3MOCepesIHO 11033 IPOCBITOM, MIO
TEOPETHYHO MOXKE CIIPUYMHHUTH (HiOPO3 1 MPU3BECTH 10
CTpuKTypH. KpiM TOro, 3 TexXHIYHOI TOYKH 30Dy,
JIBOIIIAPOBA BAa30BACOCTOMISl € OUIBII CKJIATHOK 1
TpynoMicTkoro. ToMy Jesiki Xipypru BUCTyNalld 3a
MoH(piKOBaHY OJTHOILIAPOBY Ba30BaCOCTOMIIO
(MOLYV), ockiibku 4epe3 NpOoCBiT MPOXOJUTh MEHIIE
IIBIB, 1, IO Ba)XJIMBIIIIE, [I¢ MPOCTIIIC Y BUKOHAHHI Ta
ekoHoMHTh dac pobotu [10]. Pesympratm i€l
METOJMKHN OYyJH TOPIBHSHO BHTiIHI 3 IBOIIAPOBOIO
TEXHIKOI0 3 TOYKH 30py HPOXITHOCTI Ta piBHA
BaritHocTi [11].

[lepeBaramMu ogHOIIAPOBOI TEXHIKH € T MPOCTOTA,
BIJTHOCHA INIBU/IKICTb, 3 SIKOIO 1i MOYKHA BUKOHYBATH, Ta
BHMOTa JI0 MEHIIOI MIKpPOXipypriyHOi miArOTOBKH.
Henomnikom 1i€i TeXHIKH € Te, MO0 BOHA HE BPaXOBYE
CYTIEPEWINBI pO3MipH MPOCBITY, IO TEOPETUIHO MOXKE
MPU3BECTH 1O 3HIDKEHHS pIBHA TPOXimgHOCTL. Y
CIIPaBKHbOMY OJTHOILIAPOBOMY aHaCTOMO31
BUKOPHCTOBYIOTh 4—6 mepepBanux 9-0 HeWIoHOBHX
IIBIB 4epe3 yci HmIapH CiM SIBUHOCHOTO KaHAly, 1100
3’€IHAaTH JBa KiHI. Y MOau(iKOBaHOMY OJJHOMY IIapi

MK  OCHOBHUMM  IIBaMM  IIOBHOI  TOBIIMHU
HAKJIAJa€TbCsd  JOJATKOBMM  Iap  NepepBaHHUX
cepoMm’s130BuX MBiB [12].

IN'onpamreitn BIIEpILIE OITUCaB TEXHIKY

MikpoTouok y 1998 pomi. Lls mertommka no3Bosse
Oimbm1  TOYHO 3i0paTd TPOCBITH, IO CYTTEBO
BIZIPI3HSIOTECA 32 po3Mipamu [13]. BukopucTtoBytoun
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TEXHIKY MIKPOTOUYOK, IUIaHYBAHHS BiJOKPEMIIIOETHCS
Bin HakyazeHHs 1uBiB. Lle xkaprorpadyBaHHS 10
HaKJIaJaHH] IIBIB Joromarae 3ano0irTu
HEpIBHOMIDHOMY HaKJIaJaHHIO IIBIB Ta HMOBIpHUM
npoTikaHHaM. [licms  Toro, sK MiArOTOBJICHUI
CIM’SIBUHOCHUH TIIPOTOK, JUIi 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 YKIAamaroTh 3a
JIOTTIOMOT 010 MiKpoTO4OK Ta 10-0 MOHOHHTKOBOTO IIBA.
Jpyruii map HaOnmxae rauOOKHH M’SI30BUI IIap 3a
JIOTIOMOT0I0 MOHOHHMTKOBoro mmBa 9-0. Ileit map
BUMAarae peTelbHOCTI, MO0 He BKIIOYHUTH IIap
cM30B0I a00 HEHaBMHUCHO 3aKpUTH NpocBiT. Tperiit
map 3aKpHBaE aJIBEeHTHIIaJIbHU I map
BOJIOHETIPOHUKHUM ~ CHOCOOOM  MOHOBOJIOKHHCTHM
mBoM 9-0. Bcei HakmazeHi miBu nepepuBHi. Hapemrri,
CyIWHHa OOOJIOHKa IIOBTOPHO AaIllpOKCHMYETHCS 3a
JIOTIOMOTOI0 IIecTH HeitoHiB 9-0 abo 7-0 mposeny, 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
TiCIIsl IPOLEypH Ta BariTHOCTI, 3BaXKEHI 32 pO3MipoM
BuOipku, craHoBmw 89,4% Ta 73,0% BigmoBimHO.
Yacrora MIPOXiTHOCTI IUTSL MoIu(pikoBaHOT
OJTHOIITAPOBOI TEXHIKKM Oyia MOAIOHOIO 10 YaCTOTH
MPOXO/PKEHHS JIBOIIIAPOBOI MPOLIEAYPH 3 CEPEIHIM
JoBipunM intepsaiom 1,04 (95% /11, 1,00-1,08).
3aranom, piBeHb BiJHOBJICHHSI MPOXiJHOCTI MPH
Ba30Ba30CTOMIil KoJmBaeThbes 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 3ragyerbes B 1902 pormi, numixom
CTBOPEHHSI CBHUILEBOTO 3’€THAHHSI MK MHOXHHHUMH
BUCIYEHUMH  KaHaIbIAMH TIPUIATKy s€YKa Ta
BIIKPUTUM IIPOCBITOM CiM'SBHBiTHOTO TPOTOKY [19].
Lespinasse VD y 1918 p. OyB mepmmimM, XTO 3po0HB
crpo0y TOYHOTO  aHACTOMO3Yy  eIiJUIUMAaIbHUX
KaHAJBIIIB JI0 POCBITY CiM’IBUHOCHOTO MPOTOKY [20].
OpHak 70 BOPOBAKECHHS MIKPOXIpYPTidHOI TEXHIKH
piBens ycmimmHocti BE BapitoBascs, ane, sk mpaBwuio,
OyB HU3BKHM SK IWIOJAO TPOXiMHOCTi, TaK 1 JJs
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 3BHYAHHUX
MIKpOXIpypriyHux MeTomiB KojmBaBcs Bix 50% mo
85%. IloTpiOHa Ham3BMUaiiHa TOYHICTH Ta BHUIIYKaHI
MIKpPOXIpypriuHi HaBHYKH, MI00 aHACTOMO3YyBaTH
TOHKUH emiuauMaNnbHul KaHajelb aiametpoM 150—
250 MKM [0 TPOCBITY CiM’ SBHHOCHOTO TIPOTOKY.

Pe3ynbraTs IMX METOIMK TOCUThH CHUIILHO 3aJICXKATH BiJ|
JOCBiAy  XIpypriB. 3acTOCyBaHHS  OIEpaIliiiHOro
Mikpockona € 00O0B’SI3KOBMM. XIipypriuHi JIymu, sKi
3a3BUYAil MAIOTh MEXKY 301TBIICHHS B X6, HEIOCTATHBO
MOTYXXHI, 100 3a0C3MEUUTH HAJCKHY Bi3yali3allito
SHiIUAMMATBHOTO KaHAIBIS TSI TOYHOTO PO3MIIIICHHS
MiKpOIIBIB.

Stefanovic ~ ommcaB  TEeXHIKY  KaHaJbIIEBOI
igBarinanii npu BE y mrypiB 3 BUKOpHUCTaHHSAM OZHOTO
cimzoBoro mBa [23], a Berger 3acTocyBaB 1110 TEXHIKY
HAa JIIOAWHI, BHKOPHCTOBYIOWH TpPH  IOXBiHHI
MIKpOIIIBY, HAKJIQJICHI Ha eIiIigiMaIbHUN KaHaJIeub y
BUTJSIII TPUKYyTHHKA [24]. TTicas po3KpUTTS KaHabLs
TPH JBOIUTIYHI IBU HAKJIQJAKOTHCS HABHBODIT Yepe3
CJIM30BY OOOJIOHKY CiM’SBUHOCHOTO IMPOTOKY, JAIOYH
MICCTUTOYKOBUH SIKip I aHACTOMO3Y 1 JTO3BOJISIOYN
SHiINAMMATBHOMY KAaHANBIIO MPOHUKHYTH B MPOCBIT
vas deferens. 3romom Marmar MoaudiKyBaB IfO
TEXHIKy, BHUKOPHUCTOBYIOUH IIHIIE [[BA MiKpOIIOBH,
pO3MillleHi  TEePIEeHANKYISIPHO  SHiANINMAaTbHOMY
KaHAJIBLIO U1 aHACTOMO3Y [25].

OnHoyacHO peKOoMeHAyeThcsl BUKOHaHHA MESA
JUIL TIOAAJBINOI KpPIOKOHCEpBAIlil CIIepMaTOo30iliB Ta

MO>KITUBOTO 3aCTOCYBaHHS 3aILTi THCHHS 3
BUKOPDHUCTAHHSIM  JIOMIOMDKHUX  PENpPOIYyKTUBHHX
TEXHOJIOTi# [26].

B ganmii yac MeTOIMKAa  TPUAHTYJSPHOI

KaHJIBIICBOT 1HBAriHamii € HAHOLIBII IMOIIMPEHOK B
ceiTi. Tak, Peter TK Chan et al. [27] BUKOHYBaIH
Ba30€MeIAIMOCTOMII0, TPUHMAIOYN PIMIEHHS Ha MiX
BE Ta BB 3a pesympraramum iHTpaomepariitHol
MIKpPOCOKOITii Ba3aJbHOI PIIMHH 3 MPOKCHMAIHHOTO
KiHI ciM’sIBUHOCHOI mpoToku. BE BuKoOHyBamack y
BUNAJKY, SKIIO CIIEpMaro30iniB abo iX YacCTHHOK He
Oyno 3HaMIeHO. Jlokamizariito aHACTOMO3Y
BUPIIIYBaJIM IUIIXOM MOUIYKY CaMOro AWUCTalbHOTO
KIiHIS OpUAATKy si€edka, B SIKOMY Oyl 3HaiineHi

CIIEPMATO3011H.

v BIIACHE xipypriuHiit npoueaypi
BHKOPHCTOBYBAIU METOI MIKPOTOYOK 3
BUKOPHCTAHHSIM TPHOX JABIMHMX HEHIOHOBUX IIBIB IS
CIIU30BOI1 000JIOHKHU. v BHITAIKaX, KOJIU
eI i JiMaTbHAN KiHeTh OYB 3aHAITO MAITUM UIS TPHOX
map IOBiB Hakmamanu gasa.  [pyruid  map 3

BHKOpPUCTAHHM 8-10 By3JI0BUX HEeWIOHOBHX IIBiB 9-0
HaKJIa/IaBCsl Ha M’ SI30BUH IIap CiM’SIBUHOCHOI IIPOTOKH
Ta 00OJIOHKY MPHUAATKA.

Cepenniii Bik JyIs 40JIOBIKiB cCTaHOBUB 39,8 poKiB,
a jansd mapTHepiB-kiHOK - 31,8 poxm. Ilpwamaamu
oOcTpykmii Oynm: momepenHs BasekToMmis y 31%,
iHbexmil y 22%, stporeHHi ypaxeHHs y 19%, tpaBmu
y 1,5% Ta igiomatnuni y 27%. MeniaHa TpHBaJOCTI
obctpykuii cranosmna 18,8 poky. ¥V 37% mnarmienTis
paninre Oy HeBsiaJli cipoOu pexoHCcTpyKLii. Cepente
crocTepexkeHHs (nmiamasoH) craHoBwio 15,2 (1-36)
MicsmiB. 3araibHa MBUIKICTH mpoximHocTi (> 10000
cnepMmaro3oinis/mi)  craHoBmwia  84%  (53/63).
IIpoxignHicTh Oyna nocsraytay 60% (38/63) 4onoBikiB
yepe3 1 micsanp micas omneparii. CepenHst Halikpaina
KUIBKICTh criepMaTo30ifiB ctaHoBuaa 12,8 (0,01-80) x
10%/mn i3 pyxmusictio 21 (0-30)%. Cepen narieHTiB 3
MePioIoM CTIOCTEepekeHHs >1 pik MPUPOIHUI piBEHB
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OarpkiBcTBa craHoBUB 40%. Meniana wdacy s
JIOCSITHEHHSI NPUPO/IHOT BariTHOCTI craHoBuia 14,3 (3—
30)  wicsiiB.  Baritmicte  Oyma  jmocsirHyTa
3aIUTiTHEHHSIM in vitro abo IHTPaIMTOMIa3MaTUIHOIO
iH'ekuiero cnepmu 'y 31% Bumankis, y Bcix i3
BUKOPHCTAaHHSM CBI)KOT €5KYJIbOBAHOI CIIEPMHU.

VY mera-ananizi 2298, xorpuMm BukoHyBanack BE 3
MPHUBOIY OOCTPYKTHBHOI a300CIepMii, TTOKa3aHO, IO
3aralbHUM  cepenmHiii  KoedimieHT  TPOXiTHOCTI
ctanoBuB 64,1% (95% nosipuwnii intepan [A1]: 58,5%,
69,3%; 1>= 83,0%), a 3araipHa cepelHs 4acroTa
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

Ba30CMIIUAUMOCTOMIi, i BHUSBHJIM BITHOCHUH PH3HK
(BP) 1,38% (95% AI: 1,21% —1,57%; P <0,00001).
[MopiBHsSHHES MicIst MIKpOXipyprigHoi
BA30€MIiUANMOCTOMIi TTOKa3ao, mo 001acTe XBOCTa
a0o Tima Oyia CIPHUATIMBOIO A PIBHS MPOXiTHOCTI
(RR = 1,17%; 95% AI: 1,01% -1,35%; P = 0,04).
[TamieHTH 3 PYXOMOIO CIIEPMOIO B eMiAAANMAJBHIN
pinuui Mamu nmokasHuk RR 1,53% (95% JI: 1,11% —
2,13%; P=0,01) 110710 piBHS IPOXiAHOCTI.
Xipypriuse JIiKyBaHHS OOCTPYKIT esKyJIsSTOPHOT
NPOTOKK 3a3BUYail  MOTpeOye  TpaHCYypeTpabHOT
pesekiii  eskymsaropHoi  mpotoku  (Transurethral
incision of the ejaculatory duct, TURED). Tax, Jiang ta
iH. [29] BuxonmyBamm TURED 3 BukopuctaHHIM
yperepockony Illtopma Ta rombpMisBOro nasepy.
[MamienT ykmagaBcs B AOpCaibHY  JTOTOMIYHY
MO3HIIi}0, BUKOHYBAIIN CIioypalibHy aHECTe3it0, MiCis
yoro xopctkuii yperepockon IlTtopma (ximuuk 8F)
BBOJWIM B ypeTpy. Iliciisi IiaHOBOro 0OCTEXKEHHS
yperepockor (kepoBauuii 4F-ce40oBiTHUM KaTeTepoOM)

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

SSAKYJIATOPHOT IPOTOKH y TAKUX BHUITAKAX 3aKYIIOPCHI
abo 3aHaaTo Mami, moO iX MoxkHa Oymo 3HaWTH,

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

HepeMiXypoBOi 3aJI03H, JIe 3HAXOAATHCS EAKYJISTOPHI
MPOTOKH, a BXKE 3a KaTeTepoM CJIiJyBaB YKOPCTTKHIi
yperepockon. CrnpoOH TOTPanmuTH B EAKYJIATOPHY
MIPOTOKY TMOBHHHI 3aJieKaTH BiJ JOCBiILy Ta HABHYOK
omeparopa abo  KepyBaTHCSI  TPaHCPEKTAIbHOIO
ynbpTpacoHorpagico. JIOmiTbHO BHKOPUCTOBYBATH
Y3]1 sk opieHTHpP I iHTpaomepaliiiHoro HaBeJICHHS
Ha PpO3MIMPEHUH esIKyIATOpHUE 1poTok. Ilicis
MOTPAIUISIHHS YPETEPOCKOIa B ESKYJIATOPHY ITPOTOKY 1
CIM’SHMH ITyXupeup NOoTpiOHO 3i0patm pimmHy (aus
JIOCIIIJDKEHHS ClIEpMH) 4epe3 Katerep cedoBoay F4, a
NOTIM  BHAAIAIM abo 3MHBAIM  KOHKPEMEHTH,
XKenenonioHi peuoBuHU 260 iHpekmiiay piauny. [1lo6
30UIBIIUTH  WMOBIPHICTH  TPUMATH  EAKYJIATOPHY
IIPOTOKY BiZIKPHUTOIO TiCIIIonepaniiHo,
BHUKOPUCTOBYBABCS TOJbMIi€BHI nazep IS
HaJpi3yBaHHs Ta 301JBIIIEHHS OTBOPY, MPOHU3aHOTO

YPETEPOCKOIIOM. YpeTpalbHHU KaTeTep 3alullaid Ha
24 roJIMHH, a OTIM BUIAISUTA. ABTOPH MOBIJIOMIISIOTh,
IO MAIliEHTH MOYajIH esKYJIIoBaTH 4yepe3 4 IHi Mmicis
orepartii, M0YaTkoBa reMOCHepMisi CIIOHTaHHO 3HUKAJIa
nporsirom  7-10 nHiB. Pe3ynbraroM mpoBeaeHHX
BTpy4YaHb CTajl0 OTpPHMaHHs mpoximHocti y 91%
BHITQ/IKiB, BariTHICTh NMPHPOTHIM IUIIXOM HacTama y
36% map. BUHUK JHIIe oAWH BHITAI0K TeMOoCIIepMii> 2
TIKHI, 1 OKOOHUX IHIIMX  yCKIagHEHb  HE
cnoctepirainocsi. PenTtreHorpadidae  mociimKeHHS
IOKAa3aJio, Mo peduIIoKCy HE CHOCTEepiraiocs mia dac
BUIIOPOKHEHHS.

JlikyBanHs1 oOcTpykuii 3 npuBoxy MromiepoBoi
KICTH TaKOX BHMAara€ TpaHCYpPETPAILHOTO BTPYYaHHSI.
VYV nocmimkenni Miao, mo Bkmouanao 20 Malli€HTiB,
BHUKOHYBaJIach KOMOIHOBaHa TEXHIKa 3 BUKOPUCTaHHIM
TpaHCypeTPalbHOI pesekuii Ta CeMiHaJIbHOT
Besukynockomii [30]. [l mpoBemeHHs omeparil
aBTOpaMu OyJio 0oOpaHO IIa3MOBHI pe3ekTockomn F24
(Olympus Corporation, Toxkio, Smownis). [licns
peTeNmbHOI  OIIHKM  CTaHy CiM'SHHX TOpOWKIB,
30BHIIIHBOTO C(PIHKTEpa YPETPH Ta IIUIKH CEUIOBOTO
Mixypa CTIHKY MIOIIepoBoi  KICTH  peTelIhHO
pe3eKyBaJid 32 JIOIIOMOIOI0  TOHKOLIAPOBOTO
EJIEKTPUYHOTO pi3aHHs MO0NM3y ciM’siHOTO ropOuka i
CIIOCTEpIralM YiTKHH MOJIOYHMH abo IKOBTYBaToO-
KOpHYHEBUIT  BIATIK  piguHU.  TpaHcyperpajbHy
CeMiHAJIbHY  BE3UKYJIOCKOIIIO  TMPOBOAMIM 32
JIOTIOMOT0I0 JKOPCTKOro ypetepockomna 7-F abo 8-F
(Olympus Corporation). YpeTepocKor cro4atky OyB
BBEAICHHH B MPOCTATHUHY YPETPy AN IOYATKOBOTO
CIIOCTEPEXKEHHS 3 CiM’THUM TOPOMKOM, aHATOMITHUH
OpIEHTHp SIKOTO, SIK TIPaBWJIO, 3HAXOIWThCA B
Oe3mocepeHiii ONM3BKOCTI Bifl BXOAY B CiM’SHUIMA
nyxipeus. Ha mnpoBimHuky Oynu BusiBlieHI 3 000X
CTOpIH OTBOPHU ESIKYJSITOPHUX HPOTOK, dYepe3 sKi
YpPETepOCKOIIOM MPOBOIMWIN TMepdy3iiiHy migarario
¢izionoriyauM pozunHoM. [lig vac Be3UKyIOCKOMil
BUSIBJICHO, IO CIM’SIHI MIXypIli MICTHIH Oe3Jtid
BiAfiiB 3 YWCIEHHUMM CKJIQJKaMW B CTIHII Ta
YHUCIIEHHUMH HEBEJIMKUMH MTOPOXHUHAMH 3 ITyYKaMH,
a TakoX MOJOYHY CIM’SHy Iula3My, a B JESKHX
BHIIAJIKAX — KPHUBaBY piguHy abo mmojinu, o
MIPOMUBAJIACh (hizionorigHIM pO3YHHOM 3
aHTHOIOTHKaMK Ta BuUOaysumchk nasepom (VersaPulse
® PowerSuite ™ 80W; Lumenis, Inc., Caun-Xoce,
Kanidopnis, CILHA) ta nigisrama MopdosoriyHomy
IOCIIIKEHHIO BIAITOBIIHO.

[IpoxigHicTh Oysa BiJHOBIIEHA Y BCiX MAIiEHTIB —
HasBHICTH CIIEpMAaTO30iMiB y criepMi Oysia BUSBJICHA Y
9 narieHTiB yepe3 3 Micslli, e y 7 maimieHTiB yepe3 9
MICSIIB Ta pemTy 4 BUNAAKIB yepe3 12 MicAIiB micis
ornepanii. KpiM Toro, moapyxoks 8 marieHTiB yCIinHo
3aganu 4yepe3 12—15 micsimi micns omepanii. Takum
YHUHOM, BIJHOBJICHHS MpoXigHOcTi csarmo 100%, a
JOCSITHEHHSI BariTHOCTI MpUpPOAHIM nusixoM — y 40%
BUNAIKIB.

Mera-anani3 634 BUIIAJIKIB JKyBaHHS
HETPOXiAHOCTI eIKyIATOPHUX MPOTOK 32 JOITOMOTOIO
TURED moka3aB, 10 HE3BaXAOYM Ha Te, IO
pEe3yNbTaTH 3HAYHO BapifoBadd B XOMdi JOCIiKEHb,
crioctepiranocs 3arajbHe 301TbIICHHS BCiX



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #11(63), 2020 19

napaMeTpiB CIepMH B TiCISONEpaliifHOMy Iepiofi.
Taxk, o0csir cnepmu (n = 23 10CHIKEHHST) HOKPAIIUBCS
npu wmeniani 83,0% manieHTiB (IHTEpKBapTHIBHUI
miamazoH [IQR]: 37,5). PyxumBicTh Ta KOHIICHTpALIis
cnepmu (n =10 Tan =21 gociiPKEHHS) NOKPALIUINCH
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). IonimmenHs 060X pe3ynpTaTiB Oyino OUTBIHAM 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, ooyenm xageopul
MeOUYUHBL HEOMILOIHCHBIX COCTNOAHUL,

Tocyoapcmeennoe 3asedenue

«3anopodcckan MeOUYUHCKAA aKademus NOCIeOUNIOMHO20
06pa306aHUs MUHUCIEPCINEA 30PABOOXPAHEHUs YKpauHvly,
3anoposrcve, Vrpauna

MAPKEPBI JET'PAJAIIMU DKCTPAIEJIOJIAPHOI'O MATPUKCA KAK ITPEJUKTOPBI
CUCTOJIMYECKOMN JUC®YHKIUH JIEBOI'O KEJYJOYKA Y BOJbHbIX ITOCJIE
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% C1 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% CI 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.

Annotauus. eas uccaenoBanusi. OnpenenuTsh IIEHHOCTh MapKEPOB JIErpajaliii dKCTPAEILTIONIPHOTO
MaTpHKCa KaK MPEeIUKTOPOB BOSHUKHOBEHUSI CUCTOIUIECKON JUCHYHKITMH JIEBOTO JKEIyI0UKa Y OOJIBHBIX MOCIe
HepBUYHOTO MH(papKTa MUOKap/a.

MaTepnamﬂ N MeTOoAbI. P€3y.l'II)TaTI>I HUCCJIICA0BaHUA 6a3I/IpyIOTCH Ha JaHHBbIX KOMIIJICKCHOI'O O6CJ‘I€IIOBaHI/IiI
162 O0NBbHBIX ¢ OCTPHIM MH(APKTOM MHOKapJa co cTaOWIbHBIM HoabeMoM cermeHTa ST. Beibopka mamueHToB
npoBoamiack B nepuoa ¢ 2015 mo suBaps 2018 1. Ha 6aze KY «OO6nacTHOM MEIUIIMHCKHUNA LIEHTP CeplieuHo-
COCYAUCTBIX 3a00JIeBaHUI» 3anop0>i<cxoro obnactHOro cosera. Bce O6CJ‘I€I[0BaHHBIe OBUIM COIIOCTAaBUMEI 110
BO3PACTY, COIMATIBHOMY CTaTyCy H MOIY (COOTHOIIEHHE MY>KIHMH K )KEHIIIMHAM COCTaBILUIO 4:1).

MMonyuyeHHsle pe3ysbTaThbl. JlocToBepHO ypoBeHb 5816,3 [5487,7 ; 6538,6] ir/mMn MIIII-9 6w Gomnbiie B
rpymnme @B JIK <45 % npotus 5129,6 [3984,6 ; 5975,8] nr/mn B rpynme @B JIK >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 JDK >45 %, (p < 0,05). HanGonpmryto miomanb mos



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #11(63), 2020 21

kpuBoit ROC (AUC = 0,694, 95%1d1 0,617-0,764) cpean aHaIM3UPYEMbIX MAapKEpOB Jerpajaldu
IKCTpalCILIFIIIpHOTO MaTpukca umen TUMII-2. B Touke orceuenus >483,7 nr/mMi 4yBCTBUTEIBHOCTh COCTABHIIA
76,47 %, a cneuuduanocts 62,07 % oTHOCHUTENBHO cucToanyeckor nuchyunkiun JK y nannentos co STEMI.

Paccunranbiii orHocuTenbHBIN puck st MIIII-9 >5247.9 nr/mMa B OTHOLIEHUH Pa3BUTHS CUCTOIMYECKOM
JUC(hYHKIMH JIEBOTO Kexynouka cocraBui 7,139, 95%/11 1,686-30,218. IIpu yposne TUMII-2 >483,7 nr/mn
OTHOCUTENIbHBIH puck coctaBuwn 4,271, 95% JIM 1,455-12,536 B OTHOUICHWU pPAa3BUTUSA CUCTOJMYCCKOMN
JUC(HYHKINH JIEBOTO JKEIYI0UKa.

BriBoab!. [TaruenTs! nocne nepsuaHoro nHdapkra Muokapaa ¢ @B JDK <45 % umenn cymectBeHHO Ooee
BbIcokue ypoBHH MIIII-9 1 TUMII-2. I1pu yposre MIIII-9 >5247.9 nr/mn yBennauBaeTcsi OTHOCUTENBEHBIA PHUCK
B 7,139 pa3za pa3BUTHSA CHCTONMYECKOW IUCHYHKIMH JIEBOTO JKEIyNOYKAa Y MAIMEHTOB IIOCIE IEPBHYHOTO
nHpapKTa MHOKapa.

Keywords: acute myocardial infarction, matrix metalloproteinase-9,
metalloproteinase-2, left ventricular systolic dysfunction

tissue inhibitor of matrix

Kniouegvie crosa: ocmpuiii ungpapkm muoxapoa, MAmMpUKCHAs Memaiionpomeunasa-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, 71.

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; 111
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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 [Q2s ; 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 ; Qzs], n = 162)
Variable LVEF >45 % LVEF <45% P-value
(n =145) (n=17)
MPP-9, PG/ml 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 % CI 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/ml 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.

Key words: coronavirus infection, age, gender, clinical forms, mortality.

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.)

90% 82%
80%
70%
60%
50%
40%

30%
o
20% 18%

0%
patients with family contact unknown source of infection

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
75%

BO%

T0%

B0%

30%

40%

30%

20%

10%

0%
asymptomatic

25%

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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"JIEKIIASA BJIBOEM-KAK MHHOBAILIMOHHBI METO/I B IIPEIIOJIABAHUU
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 BOHNPOCHI BHEAPCHUA MCETOJA JICKIUA- BJABOCM B NPCIIOAaBaAHUUN
TOKCHUKOJIOTHYECKOM XUMHUHY Ha Kaq)ez[pe (i)apMaLICBTI/I‘{€CKI/IX JUCIUIIIINH, 06€CH6‘II/IBaIOH.[€FO MOoJy4ucHue 3HaHI/If/‘I,
(hopMupoBaHHE YMEHUH M HABBIKOB U PAa3BUTHE CHCTEMBI ICHHOCTEH CTYICHTOB, MPO(eCCHOHATBHBIX YMECHHN U
KOMIIETEHIINH.

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

Knrouesvie cnosa: JIeKYUs 6()606/1/1, qbapzwaueemuuecxue ()uCLﬂ/m]Zqul, MOKCUKoOI02U4YeCKdads XumMus,
UHHOBAYUOHHbIE Memoobi.

CaMOCTOSTENILHOTO TIOHCKa HE00X0TUMOH
uHdopMalUK, pa3BUTHE Yy CTYACHTOB HAaBBIKOB

AKTYaJIbHOCTD: CoBpemeHHas cucremMa
00pa30oBaHU IpeTepreBaeT 3HAUUTENbHBIE

peoOpa3oBaHus: EPEX0] OT TPATUIIMOHHBIX METOJIOB
00ydYeHHs K ”HHOBAIIMOHHEBIM[ 1].

VuurteiBas MHUPOBBIC TCHACHUHMU W  HOBBIC
Tpe60BaHI/I${ K IIOArOTOBKEC KBaJ'II/I(i)I/IIII/IPOBaHHLIX
HpO(i)CCCI/IOHaJ'H)HBIX MEIUIUHCKHUX nu

(hapmaneBTHYECKMX KaJpOB MEIUIMHCKHE ydeOHbIE
3aBefieHuss cTpaH Espomnbl, Amepuxu, Poccuum u
KazaxcTtana nepexoasT oT TpaAuIIMOHHOTO 00yYeHHs K
MHHOBAI[MOHHOMY  00Opa3oBaHUIO, C  TECHBIM
MEXIUCIUTIIMHAPHBIM B3auMOJIeicTBHEM[2].

[Ipu moaroroBke K y4eOHOMY TMpoIECcCy CO
CTYZCHTaMH OT IIPETIoiaBaTels TpeOyeTCst TBOPUECKUit
MOJXO/A M KOMIIETEHTHOCTh CAaMOTO TIPEToaBaTes.

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

HAYYHO-HCCJIeZIOBAaTeNIbCKOM paboThI U Tak nanee. Bee
pedopMBI, KOTOpBIE MPOM30LLIM M HPOUCXOIAT B

CHCTEME BBICHIIET0 MEAMIMHCKOro 00pa3oBaHus,
TpeOOBaHUs, NpeabsBIsEMble K IPENOoJaBaTelio
BBICIICH INKOJBI, HAaNpaBJICHbl Ha MOATOTOBKY
KOMITETEHTHOTO CIICIHANINCTA.

C  yueroM  TpeOOBaHMS  IPAKTHYECKOTO
3IPaBOOXPAaHEHUs] ~ NPOM3OLUIM  H3MEHEHHs B

opraHm3aiyy y4eoHoro mporecca. Ha mpakTudeckux

3aHATHUAX CTAJIM 4Yale NTPUMCHATH HpO6J’I€MHO-
OPUCHTUPOBAHHOC, KOMaHAHO-OpPHUEHTUPOBAHHOC
o6yquI/Ie, METOQ KIIMHUYECKOI'0 ciay4das.

I/IHHOBaLH/IOHHBIe METOAbI o6yquI/m, IIPUMEHACMBIC HA
MPAKTUYCCKUX 3aHATUAX, HAIPABJICHbBI Ha MMOBBLIILICHUEC
MOTHUBallU CTYACHTOB K y‘{666, pa3BUTHUC
KIIMHHUYCCKOT'O MBIIJICHUS, MNPUHATHUC
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CaMOCTOSITEJILHOTO PELICHHs Ha PUMEPE KOHKPETHBIX
CUTyallud, yMEHHUE paboTaTh B KOMaHJE, BEICHHUC
JIUCKYCCHUH, YMCHHE OTCTauBaTh COOCTBEHHYIO TOUKY
3peHHs, pa3BUTHEC KOMMYHUKATHBHBIX HABBIKOB,
YMEHHE CaMOCTOSITEIbHO TMPOBOIUT IMOUCK HYXHOU
undopmanmu. [3]. Ha xadenpe dapmaneBTnueckux
JTUCHUIUIAH BHEIPSIOTCS WHHOBAIMOHHBIE METOJBI
oOyuenns. Ilpn U310)KeHNH JIEKIIMOHHOTO MaTepHaia
paHbIIe MPUMEHSUIH TPAXUIMOHHBI METOI, a TaKkKe
WHHOBAIIMOHHBII MeTOoA: TpoOJeMHBIe JeKIuH. B
MOCJIETHIE TOMBI B CBS3U C NPOBEJCHWEM BU3WTHHTA
npodeccopoB 3 [lompmrm, OBUIO pemieHO MPOBECTH
Jekuuto ¢ npodeccopom [103HaHBCKOTO YHHBEpCUTETA
rocniogurom Murias MarekoM mo TOKCHKOJIOTHYECKOM
XUMHUHM Y CTYIIEHTOB 5 Kypca MO METONY <JIeKLHUS
BaBoem». llpeameTHass JeKIMsl BIBOEM YHMTAETCS
MpPenoaBaTeIsIMi  OJHON yYeOHOW JHUCIUILTHHEI,
MEXIIPEIMETHAsT <JICKIUS BIBOEM»  IIPOBOAUTCS
mpernojaBaTesIMi ~ ABYX  pasHBIX  TUCHHUILINH.
MeTonguka dTeHHs TOAOOHOH JEKIMH COCTOUT W3
CIICAYIONMMX  JTAallOB  MOATOTOBKWA: 1.  BEIOOp
COOTBETCTBYIOIIIEH  TeMbl 2.  moAabop  HBYX
TpernoaBaTeseii, COBMECTUMBIX KaK C TOYKH 3PCHUSL
CTWJIS MBIIIJIEHUS,, TaK MU Crocoda MbIIUICHUS 3.
pa3paboTKy CIICHApus YTeHUs JieKiuu  (OJIOKH
COJICpXKaHUsA, pacHpeielieHHble 10 BpeMeHH). Bo
BpeMsl MOJATOTOBKH «JIEKIIMH BJBOEM» JBa JIEKTOpa
MUIIYT COIVIACOBAaHHBIM  ClIEHapuil, B KOTOPOM
OTpaxkaroTcs NpoOJeMbl 110 JAaHHOW TeMe JIeKIIMH,
pacmpenenseTrcss BpeMs W pOJb  JIEKTOPOB H
MPOTHO3UPYETCS  BOCHPHUATHE  JaHHOW  JICKIIUH
CTYICHTaMH Jlexmms BIIBOEM (hakTHIecKn
MPEJCTaBISIIO COO0OH MHHHU-UTPY, TEaTp IBYX aKTEPOB,
YTO CO3/1aBaJO MOJOXKHUTEIBHBIC SMOIMH U ITOBBIIIATIO
3aMHTEPECOBAHHOCTH CTYACHTOB K yuebe. [Ipu utenun
JIEKIIUA METOJIOM <JISKIIUS BIIBOEM)» BBICTYIUICHHE
JIEKTOPOB OBLIO €CTECTBEHHBIM M HEMPUHYKJIEHHBIM.
BoBpeMst uTeHHe NEKIUN MPEnoIaBaTeN MPUMEHSIIH
MMIIpOBU3alMI0. B «iekuun BABOEM» JIEKIIMOHHBIN
MaTepuag  TPOOIEMHOr0  COJEpXKaHMSA  JaBajICs
CTyICHTAaM B JKABOM [HAJIOTOB OOIIECHHH JBYX
npernoaBateyeii Mexay coboit. Bo Bpems muamora
CTPEMHIIIUCHh K TOMY, YTOOBI THAJIOT IIPEoIaBaTelei
MEXTY coboit JIEMOHCTPUPOBAI KYJIBTYPY
COBMECTHOTO IIOMCKa pEImICHHs NpPOOIEeMBI, C
MpUBJICYCHHEM B OOIIECHHE CTYJICHTOB, KOTOPHIE
3a/laBaJIi BONPOCHI, BBICKA3bIBAJIH CBOIO MO3HIIHMIO,
dbopmupoBaN CBOE OTHOIIEHHE K 00CYXIaeMOMY
MaTepHaiy JEKIHH, BEIPaXKaJld CBOM SMOIIUU BO BPEMS
obcyxnenus: Ha nekuuu. [4]. Hamm Opima BeIOpaHa
aKkTyainpHas Tema: "ODKCHepTH3a  aJIbKOTOJBHOTO

ombsiHeHHS. TOKCUKOKMHETUKA STHIIOBOTO CIIHpTA.
«Human drug metabolism-impact on mechanisms of
drug toxicity».

3aknmoyenue: Takum 00pa3oM MOXKHO CIeTaTh
BBIBOJ] O NMPEUMYIIECTBAX MHHOBAIMOHHBIX METOJOB
00yueHHs, KaK JICKIUS BIBOEM.

Ona MoOXeT OBITh HCIIONB30BaHA Kak CIocod
mepexofa OT TPAIWIHOHHBIX K aKTHBHBIM (opmam
oOydenns. “JIekmus BOBoeM” TIO CpaBHEHHWIO C
TPAJUIIUOHHOM JIEKITUEHN Ha Ty XKe TEMY:

oTinmyaercs 0oJiee  BBICOKOH  CTEIICHBIO
AKTUBHOCTH BOCTIPUSTHSA, MBIIUTCHUS u
BOBJICYCHHOCTHU CIIyIIaTeNei; CHocoOCTByeT
“3amycKy”’ MBICIMTENIBHOTO NpoLiecca y CiIyIaTenei;

* TaeT BO3MOXKHOCTH TepenaTh OONBIINA 00BheM
uHpOpMAUK 32  CYET  MECPCKOHCTPYHPOBAHUS
MaTepuaia W TOAJCPXKAHHS BBICOKOTO  YPOBHS
BHHMAaHHA U HHTEpEca Y CIyIIaTeNnei;

* maeT OOJBIION Meaarorndeckuii 3pQPeKkT B TOM
cllydae, €cli COIep)KaHWEe NPUHIMIHAIGHO IS
JAHHOTO TIpeaMeTa WM cepsl  AesATeIbHOCTH,
BEIpa0aThIBaCT ANBTEPHATHBHOCTD MBIIUICHIS,
VBaKEHHE K UYyXKOH TOUYKE 3pPCHUS, TIOBBIIIACT
KyJIbTYPY BEICHHS TUCKYCCHH 3a CUCT JAEMOHCTPAIHH
HOL[O6HBIX Ka4yeCTB ICAaroroB M YydJacTus cCaMux
ciyuiarened B HE.
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