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Aunnomayus. B naHHOW cTarhbe pacCMOTPEHO MaTeMaTH4YEeCKOe MOJEIMpPOBaHME Mpoliecca
TOpPEHUsI KaIlUIM BOJO3MYJBCUOHHOIO TOIUIMBA. Karuig sMynbcuu THNa BOJAa—MAaciao MpPEICTaBIIsIET
co0O0i CIIOKHYIO CHCTEMY, COCTOSIIYIO M3 TOIUIMBA, B KOTOPOM PAaBHOMEPHO B BHUJE€ MUKPOKAIIEIh
pacripeneneHbl KamelbKd BOJbBI, HaXOASIIMecs BHYTPU Kalll OAMylnbcud. [lpu ropeHuu
M30JIMPOBAHHBIN MHKPOKAIUIM BOABI C AMYIbCUEH, MPOUCXOAUT HeoOpaThMasi SK30TepMHUYECKass
peakuus. Jlns Takux peakuuil paccCMOTpeHa HEIUHEHas 3ajada, C HCIOJIb30BaHUEM TEOpHUU
MIPOCTPAaHCTBEHHO—OAHOPOAHBIX TEIJIOBBIX B3PHIBOB B IIpoliecce ropeHus Tomnusa. JlaHHas Teopus
MOKA3bIBAET HECKOJIBKO OCOOCHHOCTEH, HE PacCMOTpPEHHbIE paHee. ITH OCOOEHHOCTH BKIIIOYAIOT
nosiBJIeHHe OoJiee ueM O/IHOM BHeIIHel obnacTu, 0ojiee 0JHOTO (BHYTPEHHETO) 105l M HEJTMHEHHOT0
npeoOpa3oBaHusl CXKaTUA—paclIUpeHus. B pesyiabrate acUMNTOTHYECKOE pEHIeHHE IS
HECKMUMAEMOH XKHUJKOCTH MO3BOJISET MOIy4yaTh TMAPOJMHAMUYECKHE TOJS B3phIBa B OKPECTHOCTH
MapOBOT0 My3bIPEKOBOTO KaIlisl, @ TAKXKE B OKPECTHOCTH TEMIIEPAaTypPHOTo (hpOHTA.

Abstract. In this article considered mathematical design of process of burning of drop of
water-emulsion fuel. Drop of emulsion of type water-oil is the difficult system, consisting of fuel, in
that evenly as drops microdrops are up-diffused waters being into the drop of emulsion. At burning
isolated microdrops of water with emulsion, there is an irreversible exothermic reaction. For such
reactions considered nonlinear task, with the use of theory of spatially-homogeneous thermal
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explosions in the process of burning of fuel. This theory shows a few features, not considered to it.
These features include appearance more than of one external area, more than one (internal) layer
and nonlinear transformation of compression-expansion. As a result, an asymptotic decision for an
incompressible liquid allows to get the hydrodynamic fields of explosion in a vicinity steam bubble
drop, and also in the vicinity of temperature front.

Knroueswie cnosa: MaATEMATUYCCKOC MOJCIUPOBAHHE, mponece, ropeHu, KallJin
BOJ0OSMYJIbCUOHHOI'O TOIIJIMBA, B3PbIB, OK30TEPMUUCCKad PpCaKuA, ACUMIITOTHYCCKOC PCHICHUC.

Keywords: mathematical modeling, process, burning, drop of water emulsion fuel, explosion,
exothermic reaction, asymptotic decision.

Karuig sMynscuu TUIa BoJa—Macio MPeCTaBIseT cOO0H CIOKHYIO CUCTEMY, COCTOSLIYIO U3
TOIIMBA, B KOTOPOM PaBHOMEPHO B BHJIE€ MUKpPOKaIlE/b paclpeaeieHbl Kanelbku Bojbl. biaaronaps
3TOMY — MHKPOKAIUIM BOJbI, HaXOASIIMECS BHYTPH Kalllld AMYJIbCHHU, B IPOLIECCE €€ MPOorpeBa
ObICTpee MPEBPAIIAIOTCS B MAPOOOPa3HBIE COCTOSHUE M 00pa3yrOT MMapOBbIC My3bIPHKH, YeM IUICHKA
TOIJIMBA, KOTOpasi 0OBOJIAKUBAET 3T Iy3bIpbkH napa [1-2]. IIpu 3ToM IIeHKa TOIIMBA BCIIECTBUE
UCHApeHHs] ¢ MOBEPXHOCTU KaIUIM HENPEpbIBHO YMEHBIIAETCS MO TONUIIMHE. B MOMEHT, koraa
JIaBJICHUE BOZSHBIX [1apOB BHYTPU YACTHULbI IPEBBICUT CUJIbI TOBEPXHOCTHOIO HATSKEHUS IUICHKH,
IIPOM30MAET pa3pylIeHUE TOBEPXHOCTU KaIUIM, T. €. B3PbIB, MJIK MUKPOB3PbIB.

IIpu B3pbIBE YaCTUI[ 3MYJIbCHOHHOTO TOIUIMBA HENOCPEICTBEHHO B TOIOYHOM OObEeMe
IIPOUCXOUT JAOMOJHUTENILHOE NEPEMEIINBAaHUE TApOB TOIUIMBA C KUCIOPOJOM BO3/lyXa BCIIEACTBUE
TOT0, 4YTO OHHM pAa3jeTAlOTCSl B PA3JIMYHOM HANpaBICHUM. IJTO YCKOPSET MPOLECC TOPEHUs U
BO3MO)XHO CaMO TOPEHHUE IMYJIBCHH MpOTeKaeT Oonee OypHO M 3a MEHBIIHA MPOMEXYTOK BPEMEHH,
4yeM ropenue 6e3BoHOro Torumea [3—4].

PaccmoTpuM  HenuHeWHyr0 3ajady, C MCIOJB30BaHMEM TEOPUU IPOCTPAHCTBEHHO-
OJTHOPOJHBIX TEIUIOBBIX B3PBIBOB B IIpoliecce ropeHus ToruiuBa [5—6]. JlanHas Teopust moKa3blBaeT
HECKOJIbKO 0COOCHHOCTEH, HE PACCMOTPEHHBIE PaHee B UCCIIEIOBAHHBIX paboTax. DT 0COOCHHOCTH
BKJIIOYAIOT TOsIBIEHUE OoJiee yeM OIHOM BHelIHel oOnacTH, 6osee 0JHOro (BHyTPEHHETrO) CJIos U
HEJIMHEIHOT0 MpeoOpa3oBaHus CKaTUsA-PaCIIUPEHNUS.

C Takux MO3ULMHA pacCMOTPUM H30JIMPOBAHHYIO MUKPOKAILIIO BOABI C AMYJIbCUEH, B KOTOPOI
MIPOUCXOIUT HeoOpaTuMasi 3K30TepMHuueckas peakuus tuna A—B. Maremarnueckyio Monenb
3aJ1au IPEJCTaBUM B CIEAYIOLEM BUJE:

dy _ 1)
— = _AYe &),
dt
dT _ )
aT _Q pye e,
dt ¢
¢ HauanbHbIM ycroBreM Y (0)=Yo, T(0)=To.
3neck Bpems (t) — He3aBucuMas TmepeMeHHas, Y U T — COOTBETCTBEHHO MaccoBas IOJist
peareHTa A W TeMIeparypbl, C — ylelbHas TEIUIOEMKOCTh, Q — Temuora peakiuu, A —
NPEIdKCIIOHEHITNATbHbIN (akrop, E — osHeprus aktuBanmu U R — yHHBepcanbHas Tra3oBas

ocTosTHHAA. Bece 3TH BETMUMHBI MOI0KUTENBLHEIE.

U3 (1) u (2) umeem:
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d—Tz—g,:s gt = -2 dY =T-T, = Q(Y -Y,).T,.Y, —const
dy c
Orcrona
T +QY =T, +2YO :>9Y =T, +QYO =T
c c C c
QY =T, + QY0 -T
c c
YauteiBas , YPaBHEHUIO (2) MOKHO 3amucaTh B BUJIE
dT ©)
o A{T + 2y, Tj “ERT(0)=T,

Hcnons3ys To B XapakTepUCTUUECKON TEMIIEPATyPE ITOIYYUM:
2
Ty R e(E/RTo)

b= aov.E
VYpaBuenue (3) npeAacTaBUM B BUJIC
dT ¢ =
s E(1+ﬂ—T)e T T7(0)=1
3nech B=QVYo /(cTo), e=RTo/E.
Uccnenyem 3anauy Komm
T-1
Beper
T(0)=1. ®)

Jliig Hauana nonpoOyeM HallTu TouHoe perieHue. s atoro ypaBHeHuto (1) 3anumieM B Buae

,B 11
dt=——25X e ¢ (T,
e+ 4-T)
HNINn
'3 ,1 1+ﬂ 1
dt="e ¢ ( l]egTdT,
e T\1+p8-T
1 1
dtzﬁe B i_l eEdT,
e \T@+p-T) T
1 1 1 1
dtzﬁ —ie el dT + ——— 1+ e ¢ STdT
el T T{+4-T)

OTCrOJa UMECM:

[ o1 L1
jdt— g{![—— 5e$dsJ+Jl‘—S(1:ﬂﬂ_s)e ¢ gsds},

12



http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 5. Ne7. 2019
https://www.bulletennauki.com DOI: 10.33619/2414-2948/44

B L1 ( ] S | o samg L 1
t(T)=£1e ¢ e=d - dl =—————
M=t !1 s o1+ p))

&S &S (1+,3)

Ecnu BBecTH 0603HaueHue E, (x) =PV Ileydy , TO TTOJTYIHUM

_l%g l 1 5775(1+ﬁ)
t(T):ﬁ e J.l e’dy—e ¢ 0 | Levgy!-
& }/ Yy ¥ij y
o £(1+)
101 101
YTe  Ye 1.1 T s(+B) ¢ e(+p)
ﬂ 2 1 y g+s(1+ﬂ) 1
=Ll [ = [ |Fe'dy-e - —e’dy,
AR R

%0054

1 1,1 (6)
Bloie( ) e (11 M
r)= & {e Ei(Ts] ° ' E{ET g(1+,8)j}

B e‘iEi[lj—e*W)Ei 11
g g e &(l+p)

MpI nonyuuiu perienue 3aaadu (4)-(5) B HESIBHOM BHIE.
[Tonpobyem Temeps MOCTPOUTH SIBHOE ACUMIITOTHYECKoe pemieHue 3anadu (4) u (5) mo

Majiomy napamerpy € npu €—0.
CHauaJia IOCTPOUM BHEIITHEE aCUMIITOTHYECKOE perieHue (5) u OyaeM UcKarh B BUJIC:

T =1+l +&°T, +..4&"T, +..., (7)

rae T :T(t)’Ti =T, (t)
E
[Toncrasmnsist (7) B BeIpaykeHUe € T umeeM:

L 1 (8)
e =e" +ee" (T,-T7)+&’e"(T, - 21T, +T3+2T2 ~T,T? +2T )+

+e'e" (T4 - 2T1T3 _Tz3 + 3T2T12 _T14 +T3T2 - 2T1T22 + 3Tle3 _T3T12 _Tl5 +

+ %Tj - %TZZTl2 + %Tle4 - %Tf )+

[oncrasnsist (7) u (8) B (4) momy4yum:
T +eT, +&T/+..= %(B —eT, —&’T, €T, - ...)(eTl +ee" (T,-T7)+

+e%e" (T, - 2T, T, +T; +%T22 ~T,T +%T14)+ )

Orcrona, mpupaBHUBas KOPPHUIUCHTHI MPU OJMHAKOBBIX CTEIICHSX MAaJioro MapaMerpa € W
YYUTBIBasi HAYAIbHOE YCIOBUE (5), MOTyUnM:
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dT, _ s 9)
—=e*, T(0)=0
o ,(0)
dT. 1 T, 10
d_tZZeT (Tz_le)_eTEl’Tz(o):o ( )
dT, 1 1 T T (11)
— 2| T, - 2T T, + T+ =T -TT2+ 2T |-t 2(T,-T7)--2e", T,(0)=0
dt 2 2 B B
Pemenue 3anaun (9) npeacraBum B BUJE:
lelni,eTl :i,0§t<1-
1-t 1-t
[Toncraisist 3To BeipakeHue B (10) umeeM:
T2'=1T2—1In21— 1 In1
1-t 2 1-t 1-t B(1-t) 1-t
UHTETrpUpYys MOceIHee BRIPAKEHNUE MOTYUHM:
» 1 1 1 1 1 c 1
T,=In"—+2In—+2+=-In—+=-+—,c=-2-=-
1-t 1-t B 1-t B 1-t p
3amMeTuM, 4TO CIPaBEIJIMBBI ACUMIITOTUYECKUE OIICHKH:
1
T,=In—,t>1
1-t
1
T,=0 [—tj -1
Y4YuThIBas 3TH ACUMOTOTUYECKHUE OLIEHKH, MOJTYYUM CIIEAYIOIINE COOTHOIICHUS:
T3:O % ,t—)l, Tk:O ;k—l ,t—)l,k>3.
(1-t) (1-t)
CrnenoBarenpHO, CIIPABEIMBO Pa3I0KEHUE
(12)

1 1 |- € » e )=
T=1+eln—+¢° T+—T,+.+|—|T
1-t 1-t 1-t
Psin (12) sBasiercst acuMnToTHueckuM Toibko mpu € <1—t, Te. t <l-e. B mainoi
OKPECTHOCTH TOUKH t=1 Tepsercs cBoilcTBO acuMnToTuyHOCTU. [To3ToMy B okpecTHOCTH ToukH t=1
BBEJIEM PACTSIHYTYIO IEPEMEHHYIO G.

IycTh 1t —e *,0< 5 <1, TONIA gt = 2o /g -
el

[ToncraBinsist 5T BeIpakeHUS B 3a1a4y (4) umeeM:

do .. ¢ = (13)
—e" =—(1+B-0p)e*,
e B( B-o)

HIIN

de 1 dree
£=E(1+B—<p)e( )

YtoO0BI MOJIYYUTHb OTPAHUYCHHOC PCIICHUC Tpe6yeM BBIITOJITHCHHSA COOTHOIICHU A
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1
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1 2 (14)
(p=1—+8(p1+8 Q,+...

[Toncrasnsas (14) B (13), umeem:

1 1_0_%
—+8q)1+82q>2 +...
l-c

1 1 1 e
2+8(p1+82(p'2+...:—(1+B———g(p1—82(p2—...je ,
(1-o) B l1-o

TaK KakK

€ —+s<pl+£2(p2+...
c

e
el v S P (1- 0)2 ((p2 —Q; + (pfc)g +
1 .
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omrOKa aCHMITTOTHYECKOTO PEIICHUSI.

Takum 00pa3oM, aCUMITOTHYECKOE pEIICHHE I HEC)KMMAaeMOH JKUIKOCTH TIO3BOJISET
MOJTy4aTh THAPOJMHAMHUYECKHE TOJS B3PhIBA B OKPECTHOCTH IMApPOBOTO ITy3bIPHKOBOTO Karuis, a
TaKk€ B OKPECTHOCTH TemIeparypHoro ¢ponta. [l monydeHus ke MOJHBIX MoJield HeoOX0auMOo
pemiath cucteMy nuddepeHuanbHbIX YPaBHEHUN B YACTHBIX MTPOU3BOAHBIX.
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TPO®UYECKHUE CBA3U AGRIOTES METICULOSUS (COLEOPTERA: ELATERIDAE)
B ECTECTBEHHbBIX U HCKYCCTBEHHBIX BUOLHEHO3AX
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TROPHIC RELATIONS AGRIOTES METICULOUS (COLEOPTERA:
ELATERIDAE) IN NATURAL AND ARTIFICIAL BIOCENOSIS
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Annomayus. B crarbe aHaIM3UPYETCs MUILNEBOM CIIEKTP TYPKECTAHCKOTO MieikyHa Agriotes
meticulosus Candeze, 1863. BwisBacHo 81 BuaoB pacreHuit otHocsmmxcs kK 20 cemeiicTBam,
KOTOPBIMH THUTAIOTCS JIMYMHKK MPOBOJOYHMKA. B THIIEBOM CHEKTpe IMIeNKyHa Hauboiee
IpeICTaBUTEIIbHBI ceMelicTBa 3jakoBele (Poaceae) — 22 Buma, posorsernsix (Rosaceae) — 8
BUIOB, 0000BBIe (Leguminosae) — 7 BumoB, cioxHorBerHsle (Compositae) — 6 BuaoB,
nacieHoBbie (Solanaceae) — 6 BugoB u 3oHTHuHbie (Umbelliferae) — 6 Bumo. Cpenu
BBISIBJICHHBIX KOPMOBBIX pacTeHuUd 12 BHIOB M3 6 CEMEICTB B CHIIBHOW CTENEHU MOBPEXKIAI0TCA
murHKamMu Agriotes meticulosus. Heomry TuMbIi Bpe OT MPOBOJIOYHUKOB Habmomaetcs y 40 BUI0B
pactenuii. Haubonee mpuBIeKaTENbHBIMU ISl JIMYMHOK WIENKYHA SIBISIOTCA SpoBas MILNEHUIA
(Triticum durum Desf.), kykypy3a (Zea mays L.), kaprodens (Solanum tuberosum L.), Tomar
(Lycopersicon esculentum ssp. cultum) u nedemna 6eas (Chenopodium album L.).

Abstract. The article analyzes the food spectrum of Turkestan nutcracker Agriotes meticulosus
Candeze, 1863. Identified 81 plant species belonging to 20 families that feed on the wireworm
larvae. In the food spectrum of the nutcracker, the most representative is the grass family Poaceae
— 22 species, Rosaceae — 8 species, Leguminosae — 7 species, Compositae — 6 species,
Solanaceae — 6 species and umbrella species (Umbelliferae) — 6 species. Among the identified
food plants, 12 species from 6 families in strong degrees are damaged by the larvae Agriotes
meticulosus. Imperceptible damage from wireworms is observed in 40 species of plants. Spring
wheat (Triticum durum Desf.), corn (Zea mays L.), potato (Solanum tuberosum L.), tomato
(Lycopersicon esculentum ssp. cultum) and white quinoa (Chenopodium album L.) are the most
attractive for larvae of the nutcracker.

Kniouesvie cnosa:  mpooiounuk,  Agriotes  meticulosus,  kopmoBoe  pacteHue,
HOBPEXKICHHOCTD, MTUIIEBON CIIEKTP, 3IAKOBBIC, PO3OIIBETHBIC.
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Keywords: wireworm, Agriotes meticulosus, fodder plant, damage, food spectrum, cereal,
rosaceous.

Beeoenue

[TpoBOJIOYHUKH SBIISIOTCS MUKCO(AaraMu ¢ pa3IMUHbIMU MPEATNIOYTCHUAMU — OT GuTO(aruu
u ¢urocanpodarun g0 xumuudectsa [1]. OnmHako, ecn MMETh B BHIY, YTO MPOBOJOYHHKH
MUTAIOTCS KUJIKOM MUIIEH, OIICHUTh UX POJIb B MUIIEBBIX LIEMAX OYEHb CI0KHO. XOT, 1JI PeIICHUS
3TOM MPOOIEMBI OBUTH TPEAIPHHATEI METO CTA0MIBHOTO Hu30ToMna [2—4].

[TpoBonounuku poma AQriotes mpeamoynTaloT MUTAThCS PACTUTEIBHOM MUILECH, XOTS Iaxe
BHYTPH TOMNYJISILMU OJHOTO BHIA HEKOTOPbIE OCOOM MPOSBISAIOT SBHOE XMITHHYECTBO. Jloms
MOYBEHHBIX OPraHUYECKUX OCTATKOB B IMHIIEBOM palvoHe y BuaoB Agriotes HesHaunTenbua [1-2].
Kpome TOro, mpoBOJIOYHMKH OTYACTH MEHSIOT PEKHUM CBOETO IMUTAaHUS [0 MEpe B3POCIICHUS.
Hamnpumep, BEUTYILISIFOLIECS. paHHEH BEeCHOW JIMUMHKY AQriOtes u cHavaa sBISIOTCS carnpodaramu
(MATAIOTCS THUJIBIMH KOPHSIMH B OTCYTCTBHE JKHBOW pPAaCTHUTEIBHOCTH), 3aT€M CTaHOBSTCS
¢urodaramu, a B CTapIInx Bo3pactax MOTYT MPOSIBISITE ce0sl Kak XUIIHUKY [1].

B arponanmadrax mpoBOJOYHUKH SIBISIFOTCS BPEIUTEISIMH MHOTHX CEJIbCKOXO3SIHCTBEHHBIX
pactenuii. Haubonee npenmnoyntaeMbIMH Ji MPOBOJIOYHUKOB SIBJISIOTCS KYKypy3a U 3JIaKOBBIE
pactenus [5-6].

B skcnepumentax Hemerik et al. [7] mpoBomounuku Buma Agriotes obscurus mpemmounraiu
pacrenus Lolium perenne L. u Holcus lanatus L. u orBepranu Festuca rubra L.

Buaber poma Agriotes, B Tom uucie Agriotes meticulosus, mpeamouunTaroiiue pacTUTEIbHYIO
MUIIY, SIBJSIOTCS OSKOHOMHYECKM 3HAYMMbIMA BHJAaMH B arpoiieHo3ax. 3HadcHue Agriotes
meticulosus, kak cepbe3HOr0 BPEAMTEIS CEIbCKOXO3SIMCTBEHHBIX pacteHuii B CpemHeir Aswuwu,
00CYyKIar0TCst BO MHOTHX paboTax [8—13]

Xots, Tpodudeckue csazu Agriotes meticulosus B arposanamadrax, mpearnoYTeHHe UM TeX
WIA WHBIX CEIbCKOXO3IUCTBEHHBIX PAcCTEHHH Ooyiee-MEeHee M3ydYeHO, IIMPOKHHA CIIEKTP MHUILEBOTO
panMoHa ATOr0 BHJA HU3y4YeH HexocTatouHo [14]. TloaToMy, IeIb0 WCCIEIOBAaHUN CTaJIO
OIpe/iesIeHNe BUJJOBOTO CHEKTPa KOPMOBBIX VISl IMYMHOK POBOJIOYHUKOB PACTEHUH.

Mamepuan u memoowt ucciedosanuil
[ToneBble MccnenoBaHUS MOBPEXKACHHOCTH PACTEHUHN JIMYMHKAMU IIEJIKYHOB MPOBOIUIINCH B
€CTECTBEHHBIX OMOIleHO3axX (Tyrai, cTemb, NPEATOpbs, CPEAHEropbs, MyCTHIHS) U arpoleHO3ax.
OmnpeneneHne MPUBIEKATEIBHOCTH TOTO WM HMHOTO PACTeHUs Ui JIMYUHOK IPOBOJIOYHHKOB
MPOBOAMINCH B JIAOOPATOPHBIX CaJKax, TIJ€ BBIPAIIUBAIN PA3IUYHbIC BHIBI PACTCHUH U
HCKYCCTBEHHO IIOMeEIIaJIM JIMYMHOK IelKyHOB B 2016-2018 rT.

Pesynomamut uccneoosanuti u obcysicoenue

[TpoBosoYHUK, Oyay4r MIMPOKUMH TOJNU(AaraMu, MOBPESKAAIOT JOBOJIBHO OOIIUPHYIO TPYIITY
CENTbCKOXO3SMCTBEHHBIX pacTeHnid. Kak mokaszamu wuccinemoBanus, Bua Agriotes meticulosus
noBpexaaer 81 BUAOB pacTeHHH, oTHOCsAIMXCS K 20 cemelcTBaM MOKPHITOCEMEHHBIX pacTeHHI
(Pucynok). Kak BumHO u3 PucyHka, cpeu MOBpEXIaeMbIX TypKeCTaHCKUM mienkyHoMm (Agriotes
meticulosus) pacrenuii Hambojee MPEACTABUTEILHBIM SIBISIOTCS BHJIBI CEMEHCTBA 3JTaKOBBIC
(Poaceae). OTmMeueHO MUTAHHE JIMYMHOK MIEIKYyHA 22 BHIAMH 3TOTO CEMEHCTBA, YTO COCTABISCT
27% ot 001ero BUI0OBOTO pazHOo0Opa3us nuiieBoro criekrpa Agriotes meticulosus.

OTMeueHO MOBPEXkK/ICHHE MPOBOJOYHUKAMU § BUIOB PACTCHUH M3 CEMEHCTBA PO3OLBETHBIX
(10% ot o611eTO BUOBOTO PA3HOOOpa3us).
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B mumeBom crmekrpe Agriotes meticulosus cemeiictBo 6000BbIe MpeacTaBieHbl 7 BHAAMHU
(9%), mo 6 mpencraBUTeNe — CEMEHCTBA CIIOKHOI[BETHBIC, MTACIICHOBBIC W 30HTUYHBIC (10 7%).
Haumenbiiee konudecTBO BUAOB (MO 1) MOBPEXKIEHHBIX IIEIKYHAMHU OTMEUEHBI y CEMEHCTB
Juglandaceae,

Amaryllidaceae,
Convolvulaceae, Labiatae.

1%
1%

4%

Iridaceae,

Moraceae,

Polygonaceae,

Chenopodiaceae,

m Poaceae mLiliaceae M Amaryllidaceae  mIridaceae m Salicaceae

m Juglandaceae mMoraceae mPolygonaceae ® Chenopodiaceae M Crucieferae

M Rosaceae mLeguminosae mMalvaceae # Umbelliferae i Convolvulaceae
14 Labiatae i Solanaceae m Plantaginaceae 4 Cucurbitaceae 4 Compositae

PucyHok. BuaoBoe COOTHOILIEHHE pA3NIHYHBIX CEMEHCTB IIBETKOBBIX PACTCHHM, MOBPEKIAEMBIX

IIPOBOJIOYHHUKOM.

B wuccnenoBaHMsIX aHAIM3WPOBAIACH CTEIICHb IMOBPESKICHHOCTH OIPEACICHHBIX BHUIOB
KOPMOBBIX pacTeHMi JuunHKaMu IienkyHa (Tabmuna). Kak Bugno u3 Tabmuiel, u3z 81 Buga — 40
MOBPEXKIAIMCH B C1a00i cTeneHu, uTo coctasisieT 49,4% Bcex BUIOB.

YMmepeHHoe mnoBpexaeHue ormedeHo y 29 Buma (35,8%), a CcHIIbHOE TOBpEXJIEHUE
JTUYMHKaMH HaOmoxanacek y 12 Bunos (14,8%).

Tabnuna.

BH}IOBOﬁ COCTA}U3 N CTEITEHb ITOBPEX/IEHHOCTU
KOPMOBBIX PACTEHNU ITPOBOJIOYHUKOM Agriotes meticulosus

Ne Buo xopmosoco pacmenus Cmenenb no8pexcoenHocmu
Cunvroe Cpeonee Cnaboe
Cemeticmeo Poaceae

1. Triticum durum Dosf. + - -
2. Triticum aestivum L. - + -
3. Zaemays L. + - -
4.  Hordeum vulgare L. - + -
5. Sorghum vulgare Pers. - + -
6.  Sorghum cernuum Horst. - - +
7. Sorghum echnicum Roshev. - - +
8.  Avenasativa L. - - +
9.  Panicum miliaceum L. - + -
10. Setaria italica (L.) P. Beauv. - + -
11. Sorghum halepens (L.) Pers. - - +
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Buo kopmoesozo pacmenusa Cmenenb no8pescOenHocmu

CunbHoe Cpeonee Craboe
Echinochola oryzoides (Ard) Koss. - - +
. Echinochola erus-galli (L.) et Sch. - - +
14.  Cynodnon dactylon (L.) Ters - - +
15. Phragmites communis Trin. - + -
16. Aeluropus litoralis (Gouan) Parl. - - +
17. Poabulbosa L. - + -
18. Poaannua L. - + -
19. Elytrigia repens (L.) Nevski - + -
20. Bromus scoparius L. - - +
21. Bromus japonicus Thunb. - - +
22. Hordeum bulbosum L. - + -
Cemeticmeo Liliaceae
23.  Allum cepa L. - + -
24.  Allium sativum L. - + -
25. Gagea turkestanica Pagcher. - + -
Cemeticmeo Amaryllidaceae
26. Narcissus pseudonarcissus L. - - +
Cemeticmeo Iridaceae
27. lris germanica L. - - +
Cemeticmeo Salicaceae
28. Salix babylonica L. - - +
29. Populus pruinos Schrenk. - - +
Cemeticmeo Juglandaceae
30. Juglans regia L. - + -
Cemeticmeo Moraceae
31. Morusalba L. - + -
Cemeticmeo Polygonaceae
32.  Rumex crispus L. - + -
Cemeticmeo Chenopodiaceae
33. Chenopodium album L. + - -
Cemeticmeo Crucieferae
34. Brassica oleracea L. - + -
35. Capsella bursa - pastoris (L.) Medic - - +
36. Sisymbrium loeselli L. - - +
37. Rhaphanus sativus L. - - +
Cemeticmeo Rosaceae
38. Cydonia oblonga Mill. - - +
39. Malus domestica Borkh. - - +
40. Prunus domestica L. - - +
41. Armeniaca vulgaris Lam. - - +
42.  Amygdalus communis L. - - +
43. Persica vulgaris Mill. - - +
44.  Pyrus communis L. - - +
45. Fragaria ananassa Duch. + - -
Cemeticmeo Leguminosae
46. Arachis hypogaea L. + -
47. Cicer arietinum L. + - -
48. Phaseolus aureus Roxb. + - -
49.  Vigna sinensis Endl. - + -
50. Pisum sativum L. - + -
51. Glycirrhiza glabra L. - - +
52. Alhagi pscudalhagi. - - +
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Ne Buo xopmosoeco pacmenus Cmenenv nogpexcoeHnocmu
CunbHoe Cpeonee Craboe
Cemeticmeo Malvaceae
53. Althaea cannabina L. - - +
54. Malva neglecta Wall. - - +
55.  Gossypium hirsutum L. - + -
Cemeticmeo Umbelliferae
56. Daucus carota L. - + -
57. Petroselinum erispum Nym. - - +
58. Anethum graveleus L. - - +
59. Coriandrum sativum L. - - +
60. Eremodaucus lehmannii Bge. - - +
61. Pimpinella anisum L. - - +
Cemeticmeo Convolvulaceae
62. Convolvulus arvensis L. - - +
Cenmeticmeo Labiatae
63. Mentha asiatica Boriss. - + -
Cemeticmeo Solanaceae
64. Solanum tuberosum L. + - -
65. Solanum melongena L. - + -
66. Lycopersicum esculentum Mill. + - -
67. Nicotiana tabacum L. - + -
68. Capsicum annuum L. - - +
69. Solanum nigrum L. - - +
Cemeticmeo Plantaginaceae
70. Plantago lanceolata L. - - +
71. Plantago major L. - - +
Cemeticmeo Cucurbitaceae
72. Cucurbita moschata Duch. - + -
73. Melo orientalis (S.Kudr) Nob. + - -
74.  Citrullus vulgaris Schrad. + - -
75. Cucumis sativus L. + - -
Cemeticmeo Compositae
76. Helianthus annua L. - + -
77. Carthamus tinctorius L. - + -
78.  Xanthium strumarium L. - - +
79. Bidens tripatita L. - - +
80. Taraxacum officinale Web. - + -
81. Sonchus oleraceus L. - + -
Hmoeo 12 29 40
(14,8%) (35,8%) (49,4%)

Cpe)m KOPMOBEIX, JIs1 ITPOBOJIOYHUKOB, paCTeHI/II\/JI, MOBPCIKAAIOIINXCA B CHWJILHOU CTENECHU
HauboJiee MpeCTaBUTENbHBI ceMelicTBa 600oBbie (Leguminosae) u teikBenusie (Cucurbitaceae),
KOTOpbIe BKJIIOYAIOT 1O 3 Buaa. Jto apaxuc (Arachis hypogaea L.:. Fabaceae), ropox (Pisum
sativum L.: Leguminosae), mam (Phaseolus aureus Roxb.: Leguminosae), asius (Melo orientalis
(Kudr.) Nabiev: Cucurbitaceae), ap6y3 (Citrullus lanatus ssp. wvulgaris (Schrad.) Fursa:
Cucurbitaceae) u orypen (Cucumis sativus L.: Cucurbitaceae).
W3 22 BUIOB MOBPEXKICHHBIX PACTEHUN CEMECTBa 3JIaKOBBIX, TOJBKO JIBa BUJA: SIpOBas
MIIeHUIIa ¥ KyKypy3a MOBPEXAAINUCh B CHWIBHON cTeneHu. OCOOEHHO CHIBHO TOBPEKIAIOTCS
BCXO/Bl 3THX PACTEHHUM, TO €CTh TOBPEKIECHHOCTh BCXOMOB nocturana g0 50-60%. Cpemun
npeCTaBUTENIEH ceMeicTBa macieHoBbIx 2 Buaa (Solanum tuberosum u Lycopersicum esculentum)
OKa3aJIuCh HauboJIee MPUBIICKATEILHBIME [T THUUHOK Agriotes meticulosus.
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W3 8 mpencraBuTesiell po30IBETHBIX, TOJBKO OAMH BUA — KiyOHuKa (Fragaria ananassa) B
CWJIBHOH CTENeHU MOBPEeKIAIACh IMUYMHKaMU. [[pudeM JIMYMHKY IIEJIKyHa TTOBPEXKIaTu HE TOIHKO
KOPHEBYIO CHCTEMY, HO M IUIOABI KIIyOHHWKH, YTO TIPUBEIO K IMOTEPU KavuecTBa MPOMYKIUU H
rHUeHuI0 1070B. Cpenau CWIBHO TOCTPAJaBIIUX OT MPOBOJOYHUKOB pacTEHUl ecTb U
Chenopodium album u3 cemeiicta Chenopodiaceae.

29 BupoB pacteHuil u3 13 ceMelcTB B cCpelHEN CTENEHU IOBPEXIANINCH JIMUYMHKAMU
MIPOBOJIOYHUKA, 4yTO cocTaBisieT 35,8%. U3 Bcex 81 BUIOB MOBPEXKIACHHBIX pacTeHU mosioBuHa (40
BHJI0B, 49,4%) noBpexaaINCh TUIMHKaMU B cinaboi crenenu. Cpenu Hux 10 BUIOB U3 ceMeicTBa
3nakoBeIx (Poaceae), 7 BumoB posonBerHbix (Rosaceae) m 5 BumoB 3outuunbix (Umbelliferae).
[Tpuuem, Takue BUIBI pO30IBETHBIX, Kak aiiBa (Cydonia oblonga Mill.), s61ous (Malus domestica
Borkh.), cmusa (Prunus domestica L.), abpukoc (Armeniaca vulgaris Lam.), ¢pucramka (Amygdalus
communis L.), mepcux (Persica vulgaris Mill.), rpyma (Pyrus communis L.) moBpekaaroTcst TOIBKO
B [IEPUOJ1 IPOPACTAHUSI CEMSH U BCXOJIOB.

B n1aGopaTopHbIX OmbITax, MPOBEACHHBIX B CHCIHAIBHBIX CAJIKaX, I7I€ BHIPAIIUBAIUCH TOMAT,
KyKypy3a, [epell, COpro, NopTyJiaKk OrOpOJHbIN, €KOBHUK OOBIKHOBEHHBIN U je0ena, nepBble 3 THS
BCXOJZIBI HE TOBPEXJAINCH IMYMHKaMu. Ha 4 neHp HaOmronanoch moBpexkIeHNe KyKypy3bl H TOMAra,
3ateM 3TH pacTeHus norubnu. [lo Mepe yMeHbIIEHHS BIaKHOCTH TMOYBBI JMUYMHKH HAYMHAIU
MOBPEXKAAaTh MOPTYJAaK OTOPOAHBIA M MbIped mon3yuuid. OgHAaKo B caJkaxX MHUTAHHE JUYUHOK C
mMpuIon u Jjedbemoil He HaOmronanock. B camkax, rme pacTeHUss HE BBICAKHBAIH, JIMYUHKH
MUTAINCH JTOKIACBBIMA YEPBSIMHU W JIMYMHKAMU HACEKOMBIX. ECIM B TOYBE THIIEBBIE PECypPCHI
3aKaHYMBAIOTCS, IMYMHKU HAYMHAIOT aKTUBHO MUTPUPOBATh BBEpX U BHU3. Ipu HemocTarke mumiu
B3pOCIIbIE JIMYUHKU OKYKIIMBAIOTCS Ha ITyOnHE 1MouBbl 2530 cM. Mosozpie e TUUMHKH, 0€3 MUIIH
MOTYT UTh 10 3—4 Mecslia, HO TOTOM Ha0JII0AAEeTC MaccoBast UX THOEIIb.

Bv1600wb1
Takum oOpa3oMm, MHIIEBOH CHEKTp LIMPOKO pacnpocTpaHeHHoro B CpenHeil Asum BHIA
npoBosiodHuKoB Agriotes meticulosus Bxirodaet 81 BHIIOB JUKOPACTYIIMX U KYJIBTYPHBIX PACTCHUH,
KOTOpbIE OTHOCSTCS K 22 ceMelcTBaM. Bricokast BpeIoHOCHOCTh NMPOBOJIOYHKKA HaOmonaetTcst y 12
BUJIOB BBIPAI[MBACMBIX PACTeHHH, 4TO nenaer Agriotes meticulosus cepbe3HbIM BpeauTeaeM st
JAHHOTO PETHOHA.
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OIIEHKA CTEIIEHMU 3AT'PASHEHUSA TAKEJIBIMUA METAJIVTAMHMX
ITOYB I HU7ZKHEBAPTOBCKA
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SOILS CONTAMINATION DEGREE ASSESSMENT OF HEAVY METALS
IN NIZHNEVARTOVSK (WESTERN SIBERIA, RUSSIA)

©Oberemchenko A., Nizhnevartovsk State University,
Nizhnevartovsk, Russia, anya.oberemchenko.95@mail.ru

Annomayus. IlouBa — 3TO OIMH W3 OCHOBHBIX JJIEMEHTOB OKpy»Xaromiei cpenapl. OnHa
o0ajjaeT HE TOJBKO AKKyMYIHPYIOLIEH COCOOHOCTBIO, HO M BBICTyHAaeT Kak MPUPOAHBIN Oydep,
KOHTPOJMPYIOIIUNA TEePEHOC XMMHYECKHUX JJIEMEHTOB B arMocdepy, ruapochepy © KHUBOE
BelecTBO. [ 0po/icKue MOUBbl 3HAYUTEIBHO OTINYAIOTCS OT MPUPOIHBIX MOYB. Y MPeoOpa30BaHHBIX
B pe3yjJbTaTe CTPOMTENHCTBA IOYB YXYIAIIAETCS BO3AYIIHBIM M BOAHBIA DPEXKUM, HApyIIAETCS
KHU3HEACSITENFHOCTh MOYBEHHBIX OPraHW3MOB. B mpsMoil 3aBUCUMOCTH Apyr OT Apyra HaXOTUTCS
COCTOSIHUE 3JI0POBbSl TOPOACKOTO HACEJEHUS W COXpaHEHHE C TOIJCPKAaHUEM TPUPOTHBIX
JKOJIOTMYECKUX CBOMCTB Tropojackux mo4yB. C KaXIbIM TOAOM aHTPONOTeHHAas Harpy3ka Ha
OKpYy’KalIllylo cpeny ycuwinpaercs. OIHMM U3 OCHOBHBIX 3arps3HHUTENEH OKpY’Karolleill cpesbl
SBIISIIOTCS TSDKENble MeTallibl. Llenbh JaHHOTO Mccle0BaHusl — OMpPEIeIeHUe CTENCHH 3arps3HeHUS
nmouB TI. HwwkHeBapTOBCKa TsDKEenbIMH MeTamiaMu. B oroOpanHeix B 2017 m 2018 romax ¢
TEPPUTOPUU TOPOIa TOYBEHHBIX 00pa3Iiax MpOBOIUIOCH ONpeesieHne BenuunuHel pH, onpenenenue
KOHIIEHTpAI[UN TMOABMXKHBIX (OpPM MeEIH, Kele3a, IIMHKA, HHUKENs, XpoMma, CBHUHIIA M Maprasia.
[ maBHBIE UCTOYHUKH 3arpsI3HEHHS] TOPOJICKOM CpeAbl — aBTOTPAHCHOPT U MPEANPUATUS TOIJIUBHO-
SHEPreTUYECKOro KoMiuiekca. OCHOBHBIMHU 3arpsi3HUTENSIMH, BCTPEYAIOIIMMHUCS B TOBBIIIEHHBIX
KOHIIEHTpAIUAX SIBISIOTCS IIMHK, MeIb, HUKEIh, CBUHEN U Mapranen. B 2018 romy mpowusonuio
M3MEHEHUE KOHIICHTPAIMH TOJIBI>KHBIX ()OPM IIMHKA, ME/IM, HUKEJISI U CBUHIIA. BBIsIBICHBI BHICOKHE
KOHIEHTpAllMM MapraHia B mnoyBax ropoxaa. Ilo mokaszarensM XMMHYECKOTO 3arps3HEHUsl IOYB
JKOJIOTHYEecKas cuTyauus B HmxkHeBapTOBCKE B OCHOBHOM OIIEHMBAETCS KaK YMEPEHHO ONacHasl.

Abstract. Soil is one of the environment basic elements. It has not only the accumulating
ability but also is a natural buffer, controls the chemical elements transfer into the atmosphere,
hydrosphere and living matter. Urban soils are significantly different from natural soils. Urban soils
are characterized by degradation of the air and water regime, vital activity disruption of soil
organisms. There is a direct dependence of the urban population health state on the preservation
degree of natural (ecological) properties of urban soils. Every year the anthropogenic load on the
environment increases. One of the main environmental pollutants is heavy metals. The purpose of
this study is to soils contamination degree determines of heavy metals in Nizhnevartovsk (Western
Siberia, Russia). In the soil sampling in 2017/18, the pH value and the concentration of mobile
forms of copper, iron, zinc, nickel, chromium, lead and manganese were determined. The main
sources of pollution in the urban environment are motor transport and enterprises of the fuel and
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energy complex. The main pollutants found in elevated concentrations are zinc, copper, nickel, lead
and manganese. In 2018, there was a change in the concentration of mobile forms of zinc, copper,
nickel and lead. High concentrations of manganese were detected. The environmental situation in
Nizhnevartovsk is generally assessed as moderately hazardous by indicators of soil chemical
contamination.

Knrouesvie crnosa: Tsxenple MCTAJUIbI, TOPOACKHEC IMOYBBI, 3arpsA3HCHHUC I1OYB.
Keywords: heavy metals, urban soils, soils contamination.

Beeoenue

W3 Gonbioro yuciaa pasHOOOPa3HbIX XUMHUECKUX BEIECTB, OCTYHAOIUX B OKPYKAIOLIYIO
Cpelly, 3HauMTeIbHOE MECTO 3aHUMAIOT TsDKedble Metawibl [1]. 3a mocienHue OecSTHICTHS
3arpsiI3HEHUE OKPYJKAIOLIEH cpeabl TSDKEIbIMH METalllaMU  CTaJIo0 3HAUUTENbHOH IPOOJIEMOH,
MOCJIEJICTBUSL  KOTOPOM MOXKHO  CpPaBHUTb C DJIOOAJBHBIMM  HPUPOIHBIMH  SIBICHUSIMH.
YeunuBaromeecst aHTPOIIOTEHHOE BO3JEHCTBHE Ha OKPYXKAMOIIYIO CPely MPUBOIMUT K OCIAOICHUIO
€€ YCTOWYMBOCTH, BCJIEICTBUE JTOr0 HAPYIIAKOTCSA IPOUCXOASIIME B HEH €CTECTBCHHbBIE
nporieccsr [2].

[TouBa — 3TO OJIMH M3 OCHOBHBIX 3JIIEMEHTOB OKpy’Karoleil cpeabl. OHa 00Ja1aeT HE TOIbKO
aKKyMYJHUPYIOIIEH CIOCOOHOCTBIO, HO M BBICTYNAeT KaK NMPHPOAHBIN Oydep, KOHTPOIUPYIOIIHUii
HEePeHOC XMMUYECKHX AIIEMEHTOB B arMocdepy, ruapocdepy U xKuBoe BeriecTso [3].

3arps3HAOLIME BEIIECTBA, OKa3aBIIMecs B IIOYBE, CIIOCOOHBI HAXOAUTHCSA B HEW JJUTEIBHOE
BpeMs1, CO BPEMEHEM IIOCTyIasi B OCTAJIBHBIE AJIEMEHTHI OKpyXkaromen cpensl. [loaToMy Bo3pacraer
HEOOXOIMMOCTh TPOBEJCHUS MOHUTOPHHTA OKPYXKAIOIIEH Cpebl, C IENbI0 BBIABICHHUS OIACHOTO
BO3/IEHCTBHSI HA OOBEKThI IPUPOIHON CPEbI.

T'opoackue nmo4YBel — 3TO U3MEHEHHBIE BCIEACTBHE AHTPOIIOICHHON AEATEIbHOCTH 3EMIIH,
MMEIOINE CO3JaHHbI B PE3yJabTaTe 4YEJIOBECYECKOM JIESITEIBbHOCTH ITOBEPXHOCTHBIA CIIOM,
MOIIHOCTBIO Oosiee 50 cM, KOTOPBIN MOJIy4EH MepeMEIINBaHuEM, TOTPeOEHNEM UM HAChITaHUEM
Marepuaia ypOaHOI€HHOIO IPOUCXOXKIECHUS, a TAKXKe CTPOUTEIBHOT0 Mycopa. Takue HCKyCCTBEHHO
CO3JJaHHbIE MOYBBl MOJYYMIM Ha3BaHUE ypOaHo3eMbl. [ TakuX MOYB XapaKTEPHO CHIIBHOE
M3MEHEHUE KHMCIIOTHOCTH MOYB, U3MEHEHUE BO3AYIIHO — TEIUIOBOTO M BOJHOIO PEXUMOB IIOYBHI,
000raIieHHOCTh OCHOBHBIMU 3JIEMEHTAMH MUTAHUSI PACTEHHM, MepeyNIOTHEHHOCTh, KAMEHUCTOCTh
uT . [4].

T'oponckue MOuYBbI 3HAYUTENBHO OTIMYAIOTCS OT MPHUPOIHBIX MOYB. Y MpeoOpa3oBaHHBIX B
pe3yJIbTaTe CTPOUTENBCTBA IOYB YXYAIIAETCS BO3AYIIHBIA M BOJHBIM pEXHUM, HAPYIIAETCS
KU3HENIEATEIIBHOCTh IIOYBEHHBIX OPTaHU3MOB. B MpsAMOM 3aBUCMMOCTH JIpYT OT Apyra HaXOIUTCS
COCTOSIHHE 3JI0pPOBbSl TOPOACKOIO HACEIEHUS U COXpaHEHUE C TOANCPKAHUEM IPUPOIHBIX
IKOJIOTUYECKHX CBOMCTB FrOPOJCKUX MOUB [5].

Baxnoe mecto cpeau 3arpsA3HUTENEH TOPOACKON CpeAbl 3aHUMAIOT TSKEIbIE METaJLIbL.
OTpuuarenbHOe BIUSHHAE HAa OPraHU3M 4YEJIOBEKa IMPOSBISETCS B IMPSIMOM BO3JIEUCTBUM BBICOKMX
KOHIICHTPAIHI, a TAK)KE B CIOCOOHOCTH TSDKEIBIX METaJJIOB HaKaIuIMBarThCsl B opranmsme [6-10].

Ilenp  maHHOrO  MWCCIENOBaHUA —  ONPEIECICHHE  CTEIEHM  3arpsi3HEHHUS  I104B
r. HuxxHeBapToBcka TskensiMu MeTaiaMu. B oroOpannsix B 2017 u 2018 rogax ¢ teppuropuun
ropoja TOYBEHHBIX 00paslax NpoOBOAWIOCH OlpeneieHne BenuduHsl pH, omnpeneneHue
KOHLIEHTpAIMM TOABWKHBIX (OPM Menu, Kene3a, LIMHKA, HUKENs, XpOoMa, CBUHIIA W Maprasiia.
ITomydeHHbIe TaHHBIE TO3BOJIMIIN ONPEAEIUTh CYMMapHbIN NTOKAa3aTelb 3arpsi3HEHUS II0YB TOpoja U
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OLICHUTb YPOBCHL 3arpiA3HCHUA MW OINACHOCTH [JII HAaACCICHUA TO0podd, BbLIABUTH obnactu

MOBBIIICHHOT'O0 COACPIKaHUA MCTAJIJIOB U BO3BMOXKHBIC HCTOYHUKU 3arpsA3HCHUS.

Mamepuan u memoowl ucciedo8anus
Ha Tepputopun ropoga HmwkneBaproBcka B ocenHuit nepuoa 2017 u 2018 rr. 6611 npoBeaeH
oTOOp OOBeAMHEHHBIX MpoO mouBbl Ha 20 MPOOHBIX IUIOMmANKaXx Topoxa. Pasmep mpoOHBIX
Iomaaok coctaBui 2x2 M. [IpoOsr oTOMpanuch Ha paccTosHuu 50 M OT aBTOMarucTpaiieil ropoaa,
a Take BHYTPM MHUKpPOpaloHOB ropoja. B kauectBe teppuropuu st oréopa GHOHOBOM MpoObI
MOYBbI OblJIa BRIOpaHa IUIOHIA/IKA BJAIM OT TOPOJa, HE UCIBITHIBAIOIIAS AHTPOIIOTCHHOTO BIUSHUS

— npo0Oa noussl 2111 (Pucynok 1, Tabnuua 1).
Xumudeckuid ananu3 0opas3nos nous nposoauicsa B pumuane GI'BY «IJIATHU no YPO» no

XMAO. [Ins onpeieieHns CoAep KaHusl MOABMKHBIX COCIUHCHHI TSHKENBIX MeTa/uioB (Zn, Mn, Ni,
Cr, Cu, Pb) nonp3oBanuce MeTooM aroMHO-abcopOiroHHoi criekrpomerpun (3). KoHmeHnTpamnuio
kKenesa B mpobOax yCTaHaBIMBAJIM C IOMOINBIO MeTona BepuruHoi—ApunymikuHoi (4).
Onpenenenne PH BoaHO# BBRITSDKKH TpoBoaniock coracio 'OCT 26423-85 (5).
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Ype3buyalxo onacHul
Pucynox 1.1. Kapra—cxema 3HaueHui PucyHnox
CyMMapHOTo Tioka3arens 3arps3uenus (2017 r.). CyMMapHOTO Toka3aTens 3arps3nenus (2018 r.).

S

5t
(v

Hoac

1.2.  Kapra—cxema  3HauYCHHI

Tabmuna 1.
YYACTKU OTBOPA ITPOB ITOYB
e M O o
npobt eCmono0dICeHUe Yy4acmKkos omoopa npod nous
I"azoH BAOIE XHIIOTO JOMa (BHYTPU MUKPOpPAKOHA)

1 yi. Qpyx6s1 Hapomos, 10
I"azon Boms xumioro goma (50 M oT Hoporn)

2 yi1. 60 et Okta0ps, 55
3 yi1. 60 et Oxta6ps, 11/2 I'azon okono K «OKTsi0pb»
4 yi1. 60 et Oxtsa0ps, 18/1 I"a30H okomno Tearpa Kykon «bapabamika» (50 M oT goporu)
5 yi. Hedrsinukos, 9 I"a3on Ha TeppuTopuu ['opoackoii 6onpauIBl Nel (50 M oT noporu)
6 yi. Omckas, 17 I"a3oH BOB XMIIOTO 10Ma (BHYTPH MHKPOpPaioHa)
7 yi. IIpocnekt [Tobensl, 208 ['a30H okoJ10 00I11IE00pa30oBaTEIbHOM MIKOJIBI Nel10
8 yi. Jleauna, 7/1 I"azon Ha Tepputopun MBY «JlBoper uckycctB» (50 M OT toporu)
9 yi1. Mupa, 13a I"a30H okono o6meo6pazoBarenbHOM mKOIbI Nel8
10 yi1. Mupa, 19 I'azon (50 M oT nOporu)
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N M 6 6
npob: eCmonoIodicete yuacmKos omoopa npod nous

yn. XanTel-MaHcuiickas,

11 350 I"azon okomo a/c Ne52

12 yi. [lepmckas, 1B I"azon (50 M ot moporn)

13 gngHTep HalMOHATbHAA, I"a3oH BOIK KUIIOTO JI0Ma (BHYTPU MUKPOpPaioHa)

14 yi. [Tepmckas, la I"azon okomo a/c Ne32

15 yi. UHTepHanmoHanpHas Teppuropus, npuieraroiias K KoreabHoH N3

16 yi. Hedrsaukos, 89 I"a30H BIOIK )KUIIOTO IoMa (BHYTPU MHKPOpPalioHa)

17 yi. UaTepHaryoHanbHas, 3 I'a3on okos10 HUKHEBapTOBCKOTO MEIUIIMHCKOTO KOJUIEKA

18 yi. Cenepras, 30 lazon Ha TepPUTOPHIL HwmxHEBapTOBCKOW OKPYKHOUM KIIMHUYECKOH

TEeTCKOH OOMBHUIIEI (50 M OT TOPOTH)

19 yi. Mupa, 31/3 I"azon mexmy 11/c No29 u sxuinbiM 1oMOM (BHYTPH MHKpOpaiioHa)

20 yi. Mupa, 60/3 I"a30H BIOIB KUIIOTO JIoMa (BHYTPU MHKPOpalioHa)
YuebHno-toneBas 6aza

21 Onymrka 6epe3oBoro jeca

«IlepkoBHas rpuBay»

Jlis pacdera CTaTHCTUYCCKUX IIOKaszarelield (CpemHee 3HAuCHUE, MUHUMYM, MaKCHMYM,
k03 uHeHT BapHanyK) MOJH30BAIKCH

CTaHJAapTHOC OTKJIIOHCHHUC,

CTaHJapTHasl oOmuOKa,

nporpammoii Excel. ITokasarenp cymmapHOTro 3arpsisHeHusi (ZC) pacCYUTBHIBAJICSA MO CTaHIAPTHOM

meroauke (MY 2.1.7.730-99).

Tabmumna 2.

JIMATIA30H 3HAUEHHMI KOHLIEHTPALIMU 3ATPSI3HAIOINX BEILECTB
B ITIOYBE HA I''TYBUHE 0-20 cm HA TEPPUTOPUUN r. HDKHEBAPTOBCKA

Cmandap Cmanoapm

Hoxazamenu Cpeonee  Munumym  Maxcumym mroe Hasl Koogpgp. Don
OMKIOHEH sapuayuu
e owumoxa
7n 2017 5,62 0,30 70,50 14,91 3,25 265,24 0,30
2018 6,27 0,13 21,56 5,50 1,20 87,65 0,94
Pb 2017 1,45 0,21 6,72 1,34 0,29 92,04 1,32
2018 4,41 1,29 14,45 3,18 0,69 71,98 1,29
cu 2017 0,52 0,09 4,10 0,84 0,18 161,53 0,09
2018 0,65 0,22 3,01 0,63 0,14 97,55 0,32
Ni 2017 0,27 0,01 1,50 0,33 0,07 121,32 0,11
2018 0,48 0,07 1,37 0,31 0,07 64,96 0,27
Mn 2017 16,88 3,38 44,26 9,73 2,12 57,63 3,38
2018 23,51 1,33 54,50 13,62 2,97 57,92 1,33
Fe 2017 426,87 200,80 1222,0 266,43 58,14 62,42 1124
2018 321,60 129,05 588,15 134,71 29,40 41,89 572,60
cr 2017 0,37 0,10 1,12 0,22 0,05 60,05 0,75
2018 0,23 0,06 0,59 0,13 0,03 53,82 0,28
7c 2017 27,92 1,00 305,56 64,04 13,97 229,35 1,0
2018 26,95 1,00 75,65 18,03 3,935 66,91 1,0

Pesynomamut u obcyscoenue
[TouBa crocoOHa TpaHCGHOPMUPOBATH MOMAJAIOIINE B HEE COSAUHECHHUS JIEMEHTOB U MTPOYHO

CBS3bIBaTh MX. VI30BITOK MIn HC(bHHHT COACPIKAHUA TAKCIIBIX MCTAJJIOB B ITOYBAX OGYCHOBJ'II/IBaeT
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BO3MOXKHOCTh HapyIIEHUs UX OalaHca B TPOUUYECKUX LIETISIX, AerpaJaliiio MUKPOOHOIIEHO30B U X
(YHKIMOHHUPOBAHUSI, TIOATOMY YPOBEHb COIEP>KAaHUS TSHKEIBIX METaNIOB BO MHOTOM OIpEeNsieT
IKOJIOTHYECKYIO 00CTAaHOBKY TeppuTopuH [6].

JlJis OLlEHKM CTENEeHU 3arps3HEHUs TOHKENbIMU MeTalllaMu Io4uB ropoja HukxHeBapTOBCcKa
ObUTH MCHOJIb30BAHbI PE3YIbTAThl XUMUUYECKOTO aHaIN3a 00pa3lioB MMOYBbI, OTOOPAHHBIX B OCEHHUN
nepuon 2017-2018 rr. IlpoBeneH cpaBHUTENBHBINH aHaIN3 KOHIEHTPALMN MOABMXKHBIX (opm
TSDKEJIBIX METAJIJIOB B MOoYBax ropozaa. CpaBHEHME MOJy4YE€HHBIX KOHUEHTpauui nposogwiu ¢ [1JIK
MU C KOHIICHTpAIMEeW MeTayuioB B mpoOe mouBbl (poHOBOM Touku (Touka 21). Ilox «hoHOBBEIMEY
KOHIIGHTpAIMSIMU ~ TOJpa3yMeBalOT KOHLIEHTPAllUM COJAEP)KAaHWS METauUIoB B IOYBaX, HeE
IIOJIBEP’KEHHBIX JIOKAJIbHBIM BO3AECUCTBUSIM OT MCTOUYHUKOB 3arpsizHeHus. IlouBa 1aHHONW TOUKH —
JIecHasi, TOYKa yJlajJeHa OT aHTPOIOT€HHBIX UCTOYHUKOB 3arpsA3HEHMs] U HAXOAUTCS HA TEPPUTOPUU
yueOHO-110JIeBO1 0a3bl HIkHEBapTOBCKOTO rOCyAapCTBEHHOIO YHUBEPCUTETA.

[Ipo6a 6, orobpannas B 2017 1. B MUKpOpalioOHE ¢ TEPPUTOPHUH KUJIOTO JIOMA IO aapecy Vil
Owmckas, 17, umeer oueHb BBICOKME 3HAUEHUS! KOHLEHTPALUi METAJUIOB IO CPABHEHUIO C IPYTUMU
poOaMu, B CBSI3H C 3TUM B HEKOTOPBIX PHCYHKAaX KOHIICHTPALUs JaHHOW POOBI HE YKA3bIBACTCS.

[luHK OTHOCHUTCS K METajulaM MEpBOro Kjacca OmacHOCTU. OCHOBHBIM HCTOYHUKOM €ro
MOCTYIUICHHSI B OKPYXAIOIIYI0 Cpeay SBISIOTCA MPOAYKTHI CXXUTaHusa ToriuBa. KoHieHTparus
[IMHKa B IOYBAaX BO MHOTOM OMPEAEISAETCS WX CBOWCTBAMH, MPEXKIE BCETO, IPAHYIOMETPUUYECKUM
COCTaBOM, HO IOYTH B PABHOI CTENEHU C HUM Ha aKKYMYJISILIUIO OKA3bIBACT BIUSHUE OPraHUYECKOe
BEILIECTBO 1MOYB [7].

Conepsxanue 1MHKA BO Bcex Mpobdax 2018 r. mpeBwiaeT 3HaYeHHs, monyueHHsie B 2017 1. B
1,12 pa3 (Pucynok 2). HauGonsliee 3HaueHue, noayyeHo B oOpasiie mouBsl ¢ yyactka 6 B 2017 1.
(70,5 mr/kr), B 2018 1. KOHIIEHTpaIMs IWHKA B JaHHOK Touke — 11,53 mr/kr. B 2017 . m 2018 1. BO
Bcex 0ToOpaHHBIX npobax npessimenne [1JIK (23 mr/kr) He HabIIONATOCH.
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Pucynok 2. Cogep:xanue 1iHKa B mouBax T. HiwkHeBapToOBCKa.

[ToBbIIICHHBIE KOHIIEHTPAIIMU MEIM OKa3bIBAIOT HETaTUBHOE BIIMSHUE HA OMOJOTHYECKYIO
AKTUBHOCTh W TIOYBEHHBIM MuKpoOHolieHo3 [8]. YpoBeHb coiepikaHus Meau B 00Opasiie MOYBHI,
orobpanHoro ¢ ¢onoBoro ydactka B 2018 ., cocraBun 0,32 mr/kr, uto B 3,5 pa3za MpeBbINIAET
3Hauenue 2017 r (0,09 mr/kr). MakcumanbHasi KOHIIEHTpAITUS 3JIEMEHTA, MPEBHITIAIONIAs 3HAYCHHE
ITJAK (3,0), 3apukcupoBana B 2017 r. — 4,1 mr/kr (Ha yuyactke mo yin. Omckas, 17). B 2018 .
MaKCUMaJIbHOE 3HaueHue Moiay4deHo B Touke 9 —3,01 mr/kr. B ocTtanbHBIX Mpobax KOHIEHTpALUU
menn Hke 3HaueHus [1JIK (Pucynok 3).
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Pucynoxk 3. Conepxanue meau B nousax r. HwxkneBapToscka.

Hukenb npuHagie:xutr K 3J€MEHTaM BTOPOrO KJIacCa ONACHOCTH M SIBISIETCA WHIUKATOpPOM
okuranus uckomaemoro toruuBa [9]. CoxmepkaHue HHKeIs B 0o0pasiiax IMMOYB C TEPPUTOPHH T.
HwxueBaproBcka B 2017 1. u B 2018 1. 3HaunTenbHO paznuyatorcs (Pucynok 4). Beicokue 3naueHust

KOHI.[CHTpaI_II/Iﬁ OTMCUYCHEI B Hp06ax C ICCATHU HpO6HLIX Y4aCTKOB.
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Pucynok 4. Coneprkanne HUKeNS B ouBax r. HmxHeBapTOBCKa.

B o6pasie npoOsl, koTopbiit Obu1 oToOpad B 2018 . BHyTpH MHUKpoOpaioHa MO ajpecy Vil
WNHutepuanmonanpHas, 24B, BBISIBICHO BbICOKOE conmepikanue Hukens (0,58 mr/kr), uro B 58 pa3
BBIIIIE COJIEP)KaHUS JIEMEHTa B JaHHOM myHKTe oTOopa B 2017 r. (0,01 mr/kr). KonmenTpamws
HUKeNs B (POHOBOM TOUYKE Takke mpeBbimiaeT 3HadeHus 2017 r. MakcumanbHOE 3HAU€HUE TTOTYYEHO
B 2017 r. B Touke 6 (1,5 Mr/kr).

CBuHeI — MeTaJul MepBoro kiacca omacHOCTH. OCHOBHBIM TEXHOTEHHBIM HCTOYHHKOM €TO
MOCTYIUICHUSI B TIOYBY SIBJSUIOCH OCENaHHE ero M3 arMoc(EepHOro BO3IyXa, 3arpsS3HEHHOTO
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TeTPa’TUIICBUHIIOM TP UCIOIb30BAaHUM STHIIMPOBAHHOTO OCH3MHA, a TAKXKe IPH 3arpsA3HEHUH 110YB
CBHHEI] COJCPIKAIUMH OTXOAaMHu [7].

Konnentpanus cBUHIIA B IpoOax ¢ TeppuTopuu (POHOBOTO ydacTka 3a rnepuon 2017-2018 rr.
M3MEHWIAach He3HauuTenbHO. B 2017 1. KOHIeHTpanuu CBUHIIA B mpoOax Obima 1,32 Mr/kr, a B
2018r. — 1,29 wmr/kr. Poct comepkanms cBuHna B 2018 I oTmedaercs B mpobax €O BCeX
UCCIIElyeMbIX y4acTKOB. B mpobax ¢ msaTu y4yacTkoB 3auMKCHpoBaHO IpeBbimieHne ypoBHs [11K
(6,0). Makcumansnoe 3Hauenue (14,45 wmr/kr) ormedeHo B mpoOe, OTOOpaHHOW BHYTpPH
MUKpopaiioHa 1o ajapecy: yia. Hedranukos, 89 (Pucynok 5).
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PI/IcyHOK 5. Coz(epxcaHI/Ie CBHHIIA B ITIOYBax I'. HI/I)KHeBapTOBCKa.

Coneprxanne mapranua B noysax I HuwkneBapToBcka 3a nepuog 2017-2018 rr. Bappupyer B
IIMPOKOM Juana3oHe oT 1 710 54 MI/KI, 4TO NpUCYIIEe TEPPUTOPUHU C MOBCEMECTHBIM Pa3BUTHEM
MIPOLIECCOB TO30JI000pa30BaHus U 3a00maunBanms. KoHneHTpanus Maprania B poHoBoM obOpasiie,
oroopanHoM B 2018 1. (1,33 Mr/Kr), HU)KE KOHIIEHTPALMU MapraHiia B npobe (OHOBOI TOYKH B
2017 . (3,38 mr/kr). Bo Bcex ocTanbHBIX 00pa3iiax KOHIIEHTpAIlMs MapraHiia mpeBbImaeT (JOHOBBIE
3HaueHus (PucyHok 6).
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Pucynox 6. Comepkanne Maprafia B mouBax r. HmkHeBapToBCKa.

Conepsxanue xpoma B mpode poHoBoro ydactka, oroopanHoii B 2018 r coctasuio 0,28 mr/kr.
Ha stom xe yuactke B 2017 T. OTMeueHBI camble BBICOKHE KOHIIEHTpauuu xpoma — 0,75 Mr/kr.
CpenHsisi KOHIIGHTpAIIHs JIeMeHTa B mpobdax ¢ tepputopuu . HmwxaeBapToBcka 3a 2017 . — 0,37
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Mmr/kT, B 2018 1. ona cocraBuna 0,23 mr/kr. Bo Bcex mpo6ax 2017 . u 2018 . KOHIIEHTpaIu Xpoma
3HaunTenbHO Hiwke ypoBHs 11K (6,0) (PucyHok 7).
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Pucynok 7. Copep:xanue xpoMa B ouyBax I. HukHeBapToBcKa.
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Pucynok 8. Cogep:xanue jxene3a B ouBax I. HukHeBapTOBCKa.

Conepxanue »xeneza B nmpobax I. HukHeBapToBcka B cpeaHeM coctaBiseT 374,23 wmr/kr.
KonmeHntparus merania B mpo0Oax MOYBHI B TEYEHHE JIBYX JIET HE MpeBbIana (OHOBOTO 3HAYCHHS —
2017 r. (1124 wmr/xr), 2018 rox (572,6 mr/kr) (Pucynok 8). CHUXKEHHE KOHIIEHTpAIIMU JKelie3a B
npobe ¢ poHoBoro yuactka B 2018 T BO3MOXKHO CBs3aHO ¢ m3MeHeHueM BenmuuHbl PH. B 2017 .
3TO 3HaueHue cocTaBsuio 4,5, kucnas cpena oOycraBiuBala MOABHKHOCTH Jkene3a, B 2018 T.
3Hauenue PH ysemmuunock 1o 5,58 (Pucynok 9).

BaxxHoil xapaKTepuCTUKOI MOYBBI SBJISIETCS BETUYMHA BOJOPOIHOTO MOKA3aTesNsi MOYBEHHBIX
BBITSDKEK. 3HaueHusi PH NpUMEHSIOT A YCTaHOBJEHMsI BEPOSTHOCTU IPOTEKAaHUS HEKOTOPBIX
OMOXUMUYECKUX U XUMHUYECKHUX IPOIECCOB, a TAKXKE JUIsl OIEHKH JOCTYMHOCTH i PAacTeHUM
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MUATaTeIbHBIX BemecTB. IHTepBasom PH ompenensieTcs cTeneHb KUCIAOTHOCTU—IIEIIOYHOCTH CPEJIbI
[5].

3nayenne PH mouB r. HmxHeBapTOoBcKa HaxomuTcs B auamna3one ot 4,46 mo 8,70, peakius
cpelbl, TaKUM 00pa3oM, MeHsieTcs OT Kuciod 1o menoyHoi (Pucynok 9). B teuenue mepuona
uccnenoanuss 2017-2018 rr. HaGmrofaeTcs CHUKEHHE BeIMYMHBI PH B MOYBE HCCIETyEeMbIX
Y4aCTKOB.
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Pucynok 9. Konnentpanus pH BoJHOI BRITSDKKHM B TIouBax T. HukHeBapToBCKa.

OneHka ypoOBHS XMMHYECKOTO 3arps3HEHHMs II0YB M TIPYHTOB KaK HHIMKaTOpa
HEeOJIaronpUsATHOTO BO3CHCTBHUS Ha 3I0POBbE HACEICHHUS MPOBOIUTCS MO TAKUM IMOKA3aTeNIsIM, KaK
CYMMapHbIH T0Ka3arelib 3arps3HeHus (ZC) u ko3(hOUIUEHT KOHIIEHTPAIIMH XUMHYECKOTO BEIIeCTBA
(Kc). Cymmaphbiii Moka3arelib T€OXMMHYECKOTO 3arps3HEHHs II0YB TOpOjAa JJIEMCHTAMH —
tokcukanTamu B 2017 1. coctasnser Benuuunbl ot 1,0 10 30,7 (Pucynok 10, Tabmuma 2). B 2018 1.
OTMEYeH pocT 3Toro nokasarens (1,0—75,6). 3arpsi3HeHue Mo4B TSHKEJIBIMU METaJIaMU B CPEIHEM B
r. HwkHeBapTOBCKE 3a MIEPUO MCCIICA0BAHUS OICHUBACTCS KaK «yMEPEHHO omacHoe» (ZC 16-32)
(Pucynok 3).
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Pucynox 10. CyMmapHbIii MOKa3aTelb T€OXMMHUYECKOrO 3arpsi3HeHus mouB T. HukHeBapToBCKa
DJIEMEHTAMHA—TOKCUKAHTAMHU.

[Io cpennemy cyMMapHOMY HHJIEKCY 3arpsi3HEHUs TSDKEIbIMU MeTaiaMu (ZC), HOYBBI,

orobpannsie B 2018 1. ¢ yuactkoB 1, 5, 11, 14, 19, 20, 21 oTHOCATCS K JAOMYyCTUMOMN KaTE€rOpHU
3arps3HeHust (ZC wmenee 16). IloBeimieHne ypoBHS o0Omiel 3a0os1eBaeMOCTH  HACEIEeHUs
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XapaKTepu3yeT YMEPEHHO omacHas kareropus [11], koTopas orMeueHa HaMH B TpeX Toukax 2, 16,
17.

Upe3BblyailHO OMacHOE 3arpsi3HEHHE, OTMEeueHHoe Ha ywactke 6 B 2017 r., cHu3MIOCH B
2018 r. ¥ OTHOCHUTCS K KaTerOPUH «OIacHas.

V3meHeHre ypOBHS 3arps3HEHUsS B CTOPOHY YBEJIMUYCHHUS OTMEUYCHO B AecsaTH Toukax (3, 4, 7,
8,9, 10, 12, 13, 15 u 18). Yuactku 8, 10, 12, 13, 18 B 2018 . MOXKHO OTHECTH K «YMEPEHHO
omacHoi» kareropuu, a 3, 4, 7, 9 u 15 — «onacHoii», pu KOTOPOH y HACEJIEHUS] MPOUCXOMAST
(GyHKIMOHAJIbHBIE HAPYIICHUS COCTOSHUS CEPlIEeYHO—COCYAMCTON CHCTEMBI, Y JAeTel 000CTPsIOTCS
XpoHnyeckue 3aboseanus [12-13].

Bvi16o0wv
B nenom, uccnenoBanue mnous reppuropuu r. HukHeBapTOBCKa MOKa3allo, YTO COACpIKAHUE
TOKCHYHBIX 3neMeHToB B 2017 1. m 2018 1. omimuaercs. B 2018 1. mpowusomuio u3MeHEHUE
KOHIICHTpAIlMHM TIOJIBFKHBIX (OpM IIMHKA, MEIW, HHUKEJIsS W CBUHIA. BBISBICHB BBICOKUE
KOHIIEHTpAI[M{ MapraHiia B oYBax ropoa.
3arpsi3HEHUE MOYB THKEIBIMU MeTallllaMH B I. HI)KHEBapTOBCKE OIICHUBAETCS KaK «yMEPEHHO
OTIaCHOEY.
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ASPECTS OF DIAGNOSTICS OF NEONATAL PULMONARY HYPERTENSION
IN THE PREMATURE NEWBORNS
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ACHEKTBI JUATHOCTUKHA HEOHATAJIBHOM JIETOUHOM I'MNEPTEH3UH
Y HEAOHOIIEHHBIX HOBOPOXJIEHHbIX
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Abstract. The formation of the pulmonary vascular system is due to the gradual development
and is an integral part of the differentiation of the cardiovascular and pulmonary systems. In
children born at a gestational age of 24 weeks, the lungs are at the canalicular stage of formation. At
this stage, the alveoli and capillaries are not capable of ensuring proper gas exchange, due to
failures in the remodeling of the interstitial extracellular matrix. Hypoxia and, as a result, post-
hypoxic changes eventually lead to maladaptation syndrome of the cardiovascular system caused by
a cascade of various disorders. One, perhaps, of the most severe clinic—pathogen etic forms of this
pathology is neonatal pulmonary hypertension, characterized by the absence of specific
manifestations, pathognomonic signs and accompanied by high mortality. The purpose of our study
is to analyze the data of ECG and echocardiogram in children with neonatal pulmonary
hypertension. We found that with persistent pulmonary hypertension on an ECG, signs of hypoxic-
ischemic myocardial damage are more often detected. With persistent pulmonary hypertension,
speeds of more than 1.4-1.6 m/s and diagnostically significant regurgitation to the tricuspid valve
(++ / +++) are detected.

Annomayusn. DOpMUPOBaHHME JIETOUHO—COCYAMCTOW CHCTEMBbI OOYCIIOBIEHO IO3TaIHBIM
pa3sBUTHEM U SBISETCS HEOThEMJIEMOH 4YacTbio AU(PQPEpeHIUPOBKH CEPACUYHO—COCYIAUCTON H
JIETOYHOU CHCTEM. Y JETel, pOAMBIIMXCS HAa CPOKE recranuu 24 HeJeNu JIETKHE HaXoIsATCs Ha
KaHaJUKYJISIpHOH cranuu ¢opmupoBanus. [Ipu 3Toil cTaguu anbBeosibl U KaOWLISPbl HE CIOCOOBI
o0ecneunTh TOJKHBIM 00pa3oM razoo0MeH, BBUAY cOOEB B peMOJIEIMPOBAHUN MHCTEPLUATBHOTO
BHEKJIETOYHOI'O MaTpukca. [MIIOKCHS M Kak CIEACTBUE NOCTIMIIOKCUYECKHUE W3MEHEHUS B HMTOTe
BeAyT K CHHIPOMY J€3aJalTalliil CepleuHO—COCYAMCTOW CHUCTEMBI, OOYCIIOBIEHHOTO KacKaJIoM
pa3InuHbIX HapymeHnd. K OmHOW, MoKaiyd, U3 CaMbIX TSDKEIBIX KIMHHKO—IIATOT€HETUYECKHUX
(dbopM JTaHHOM MaTOJIOTUM OTHOCHUTCS HEOHAaTallbHas JIETOYHAs THUIIEPTEH3UsI, XapaKTepU3yIoLasics
OTCYTCTBUEM CHENM(PUUECKUX MPOSBICHUN, TATOTHOMOHUYHBIX NMPU3HAKOB U COMPOBOXKAAIOLIASICS
BBICOKOM JIeTaJIbHOCTBIO. Llenp uccnenoBanus — mpoecTd aHanu3a AaHHbIX OKI' u OXO-KI' y
JIETEN ¢ HEOHATaJbHOM JIETOYHOM runepreHsued. HaMu ycTaHOBIEHO, 4TO MpHU MEPCUCTUPYIOIIEH
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nerounoi runepren3un Ha DKI' dame oOHapyKMBArOTCS MPU3HAKK THIOKCHYECKH-UIIEMUYECKOTO
nopaxeHus: Muokapaa. [Ipu nepcucTupyromei J1ero4HoN THIEPTEH3UH BBIABISIIOTCS CKOPOCTHBIE
notoku cBeime 1,4-1,6 M/C W OTUArHOCTUYECKH 3HAUYMMasi PETYPIrUTAIMs Ha TPUKYCITHIAIbHBINA
Kiamna (++/+++).

Keywords: neonatal pulmonary hypertension, children, ECG, Echocardiography.
Knrouesvie cnosa: HeoHaranbHas geroyHas runeprensus, n1etu, IKI, 9xoKI.

Traditionally, there are 5 stages of lung formation (development): embryonic,
pseudoglandular, canalicular, saccular, alveolar [1, p. 124]. The formation of the pulmonary
vascular system is due to the gradual development and is an integral part of the differentiation of the
cardiovascular and pulmonary systems [2, p. 471]. In case of prematurity, the physiology of the
development of the lungs is disturbed [3, p. 43], which is in direct correlation with the degree of
prematurity. In children born at a gestational age of 24 weeks, the lungs are at the canalicular stage
of formation [4, p. 80]. At this stage, the alveoli and capillaries are not capable of ensuring proper
gas exchange, due to failures in the remodeling of the interstitial extracellular matrix. Premature
exposure to the extrauterine environment and the initiation of mechanical ventilation lead to
inflammation and the formation of oxidative stress with the formation of atomic oxygen and
peroxides, all of which leads to hypoxia. The scientific literature suggests that post-hypoxic
complications of the cardiovascular system occur in 40-70%. Hypoxia and, as a result, post-
hypoxic changes eventually lead to maladaptation syndrome of the cardiovascular system caused by
a cascade of various disorders.

One, perhaps, of the most severe clinic-pathogenetic forms of this pathology is neonatal
pulmonary hypertension, characterized by the absence of specific manifestations, pathognomonic
signs and accompanied by high mortality [5, p. 740].

The aim of the work is to conduct a structural analysis of ECG and echocardiogram data in
children with neonatal pulmonary hypertension.

Materials and methods

Analyzed the results of ECG and ECHO-KG data on 140 newborns. Criteria for the selection
of children: newborns (full-term and preterm) with mild primary pulmonary hypertension identified.
The first group, n = 70, included children with neonatal pulmonary hypertension — 35 preterm and
35 full-term; the second (control group) included 70 children without neonatal pulmonary
hypertension (35 full-term and 35 premature). Exclusion criteria are: severe primary pulmonary
hypertension, pneumonia and pulmonary pathology, congenital heart defects, and other organic
heart disease.

Results and discussion

During the analysis of the ECG results, we found that the prevailing number of newborns
(Figure) did not have ECG abnormalities (70%).
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Figure. The frequency of occurrence of rhythm disturbances (%).

The main pacemaker is the sinus node; the electrical axis of the heart in all children in the
range of the age norm corresponds to the physiology of the features. The disease of electrical
systole in children in the study was not detected, an imbalance of electrical myocardium was found
to decrease the voltage of the QRS complex in only 4 children in the second group and 6 premature
infants in the 1st group. All children segment ST on the contour. 14.3% of STs of children revealed
a deviation of the segment of the 1st group, and more and more often in premature babies (20%). T-
wave more often in children of the first group, 31.4% is reliable with p> 0.05, without significant
differences in full-term and premature babies. In 17.1% of cases, note an overload of the right
ventricle, the same frequency in full-term and premature babies (Table 1). Recorded rhythm
disturbances: sinus tachycardia, bradycardia, without confidence in both groups.

Table 1.
THE RATIO OF ECG INDICATORS IN GROUPS (p> 0.05)
Indicator Children V\Q}t/r;é)%ngzirgnpulmonary Control
Heart rate Full-term children Premature babies Full-term children Premature babies
Heart rate 142 +2.9 146 £ 3.6 136 £2.7 143 £ 3.0
QT 0.26 +£0.008 0.28 +0.005 0.26 + 0.007 0.28 +0.006
QTs 399.6 + 8.8 428.9+9.6 400.1 £ 8.3 418.7+£9.8

In 11.5% of newborns of the 1st group, instability was detected: incomplete blockade of the
right bundle of His (n = 6, 8.6%), slowing of the AV-conduction (n = 2, 2.9%), with the same
frequency as in full-term and premature babies (p> 0.05).

Thus, on the ECG in children of the studied group, the characteristics of hypoxic-ischemic
pathology of the myocardium were more often identified; instability of conduction — incomplete
blockade of the right leg of the bundle of His and slowing down of AV conduction. Detect rhythm
instability: sinus tachycardia, with an increase, and sinus bradycardia, in children register the right
ventricular overload. These symptoms manifest themselves in the same way in both groups,
however, in premature babies, due to the structural and functional inferiority, to fix the
underestimation of the QRS voltage.

According to the results of echocardiography, an analysis of the characteristics of the systolic
function of the left ventricle (end-diastolic size, ejection fraction, fractional shortening of left
ventricular myocardial fibers) was made. Evaluated the size of the cavities of the heart centile
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tables. According to the data obtained, the dimensions of the cavities corresponded to the
physiology norms in both groups (Table 2).

Table 2.
THE DIMENSIONS OF THE CAVITIES OF THE HEART
Children with primary pulmonary Control
Indicator hypertension

Full-term Premature Full-term Premature

children babies children babies
Of course — diastolic size of 19.9+ 0.41 17.2+0.38 17.3 + 0.59 16.1+0.33
the left ventricle
Of course — diastolic size of 10.1+0.2 8.7+ 023 9.6+ 0.17 8.5+ 0.22
the right ventricle
Left atrium 12.5+0.27 10.8 £0.27 11.01+0.35 10.58 £ 0.32
Right atrium 14.5+0.26 12.8 £ 0.23 13.15+0.33 12.69 £ 0.35

The mean indices of the ejection fraction and fractional shortening of the left ventricular
myocardium fibers were of great importance but did not exceed the age limits (Table 3).

Table 3.
INDICATORS OF EJECTION FRACTION/FRACTIONAL SHORTENING
OF MYOCARDIAL FIBERS
_ Children with primary pulmonary Control
Indicator hypertension

Full-term children Premature babies Full-term children ~ Premature babies

F1(%) 70.5 £0.67 68.2 +1.26 68.9 + 1.57 70.6 +£1.27

AS(%) 37.1+0.64 36.7+0.78 36.3+1.22 37.1+1.04

Myocardial diastolic dysfunction was recorded in 34.3% of the children in the study group,
without significant differences in full-term and premature babies. The main manifestation was a
decrease in the speed of diastolic filling, the predominance of blood flow to atrial filling (E/A <1).
17 (70.8%) children of the 1st group had diastolic dysfunction of the pancreas, less often — 7
(29.2%) children had diastolic dysfunction of the left ventricle and right ventricle. In 100% of cases,
persistence of fetal communications was noted. In all children, blood shunting was visualized
through MPS, the average size of which in full-term children with primary pulmonary hypertension
was 3.1 £ 0.19 mm, in premature children with primary pulmonary hypertension was 3.9 + 0.48 mm
(in the control group: full-term babies — 2.9 + 0.2 mm; in premature babies — 3.7 + 0.7 mm).
42.8% of the children in the study group had fetal communications with sizes> 3mm, p> 0.05, with
no significant differences in full-term babies and premature babies. A functioning full-term children
was detected in 7 (10%) children of the 1st group and in 3 (4.3%) from the 2nd (p> 0.05).

Primary pulmonary hypertension is characterized by a high velocity flow in the pulmonary
artery stem of 1.4-1.6 m/s in full-term children,> 1.6 m/s in premature babies, and this was found in
the study. The pressure gradient in the pulmonary artery stem is 2 times higher in newborns with
primary pulmonary hypertension, and in premature babies this indicator was slightly higher than in
full-term children. When comparing these indicators (Table 4), high reliability of differences
between groups was found (p <0.001).
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Table 4.
THE RATIO OF VELOCITY FLOWS AND THE PRESSURE GRADIENT
ON THE PULMONARY TRUNK

Children with primary pulmonary

; Control
Indicator hypertension
Full-term Premature Full-term Premature
children babies children babies
Vmax the trunk of the pulmonary
artery (mm/s). 1.86 £ 0.04 1.96 +0.06 1.34+£0.07 1.26 £ 0.08
pG the trunk of the pulmonary
artery (mm Hg) 145+ 0.6 17.1+1.24 7.34+0.71 7.22+0.89

Characteristic of PLH is the presence of tricuspid regurgitation (Re on TC). Diagnostic is
considered significant Re on TC ++ and Re on TC +++. Minor degrees of regurgitation were
diagnosed more often in the control group (p <0.05). Re on TC ++ occurred equally often in the 1st
and 2nd groups, but significantly more often in premature infants with primary pulmonary
hypertension (34.3%) than in premature babies of the control group (5.7%; p < 0.005). A high
degree of regurgitation was noted in 16 (22.9%) children of the study group and only in 4 (5.7%) —
controls. Moreover, Re on TC +++ in term infants from the control group was not detected
(p <0.005). In the groups of premature babies, there are no significant differences in this indicator
(Table 5).

Table 5.
THE DEGREE OF TRICUSPID REGURGITATION
_ Children with primary pulmonary Control
Indicator hypertension
Full-term children Premature babies  Full-term children  Premature babies
Reon TC <+ 4 (11.4%) 3 (8.6%) — 16 (45.7%)
Reon TC + 18 (51.4%) 11 (31.4%) 22 (62.9%) 13 (37.1%)
Reon TC ++ 6 (17.1%) 12 (34.3%) 13 (37.1%) 2 (5.7%)
Reon TC +++ 7 (20%) 9 (25.7%) — 4 (11.4%)

High pressure in the cavity of the right ventricle (> 25 mm Hg) Was recorded mainly in
children of the 1st group (25.7%), with the same frequency in the groups. In the control group, an
increase in pressure in the pancreas was noted only in 3 2st group (7.5%; p <0.005).

Primary pulmonary hypertension affects the reduction of the closure of fetal communications,
which, with hypoxic effects, occurs between the ages of 2 months and 1.5 years. Therefore, to
assess the dynamics of the normalization of indicators, the reference Doppler EHO-KG study was
conducted after 3 months. All the studied children had normalization of the blood flow velocity in
the pulmonary artery trunk, closure or reduction in the size of fetal communications, decrease in the
degree of Re in TC by this time.

Thus, the only differential diagnostic method for the detection of pulmonary artery in
newborns is Doppler EHO-KG. Analyzing the data obtained, it should be noted that in case of mild
primary pulmonary hypertension, the systolic function of the ventricles is not disturbed; the
dimensions of the cavities can remain within the normal range. The presence of diastolic
dysfunction of the ventricles, being a consequence of the transferred hypoxia, reflects adaptation
processes of the cardiovascular system. A characteristic ultrasound picture for primary pulmonary
hypertension is: the presence of persistent fetal communications, high velocity flows in the
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pulmonary artery stem, the presence of diagnostically significant Re on TC, high pressure in the
cavity of the right ventricle (> 25mm Hg), especially in premature newborns.

In all the children we studied, under dynamic observation, after 3 months, there was a
decrease to the age norms of the level of velocity flows in the pulmonary artery trunk, closure or
reduction in the size of fetal communications, a decrease in the degree of Re by the tricuspid valve,
which characterizes the benign course and primary pulmonary hypertension.

Conclusions

In case of persistent pulmonary hypertension, ECG often reveals signs of hypoxic-ischemic
myocardial damage, conduction disturbances (incomplete blockade of the right bundle of His
bundle and slowing of AV-conduction), overload of the right ventricle; A typical ultrasound picture
for persistent pulmonary hypertension is: high velocity flows (>1.4-1.6 m / s) and pressure gradient
in the pulmonary artery stem; the presence of diagnostically significant Re on TC (++ / +++), high
pressure in the cavity of the right ventricle (> 25 mm Hg), the presence of persistence of fetal
communications.
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Abstract. The article presents a modern understanding of the physiology of the fetal-placental
circulation, reflects the characteristics of blood flow in the fetus and the newborn. The anatomical
and physiological features of the cardiovascular system in newborns are covered in detail.

Annomayus. B crarbe npencTaBieHbl COBpEMEHHBIE MTPEICTAaBICHUS O (PU3HOJIOTUHU IJI0A0BO—
IUTAIIEHTapHOTO  KPOBOOOpAIIEHUS, OTPAXEHbI OCOOCHHOCTM KPOBOTOKA y TIUIOHAa U Y
HOBOPOXJAECHHOTO. JleTalbHO OCBEIIEHbl aHaTOMO—(PM3UOJOTHUYECKHE OCOOEHHOCTU CepIeYyHO—
COCYIMCTOM CUCTEMBI Y HOBOPOKICHHBIX JE€TEH.

Keywords: blood circulation, fetal and placental circulation, fetus, newborn.

Knrouesvie cnosa: xpoBooOpallieHue, II0A0BO—IUIALEHTAPHOE KpOBOOOpalleHue, IO,
HOBOPOKICHHBIH.

At the earliest stages, the developing heart begins to provide the embryo with oxygen and
nutrients [1, p. 471], and goes through a complex path of ontogenesis to achieve physiological
characteristics. At the very beginning, the single-layer tube passes through a stage of non-compact
trabecularity and is transformed into a multi-layer compact wall [2, p. 67]. Along with this
differentiated electrical activity of myocardial cells. It is the finally formed architectonics of the
heart that provides a quick and powerful shock to the blood flow that supports the volume of blood
flow and the ability to be modified by changing the minute volume depending on the metabolic
needs of organs and tissues [3, p. 125]. Looking ahead, it is worth mentioning that impaired fetal
growth correlates with impaired heart development (the process of myocardial maturation continues
after birth, so the pathology associated with fetal communication violates the function and structure
of the heart).

The heart of a newborn is relatively large and amounts to 0.8% of body weight, which is
slightly more than the similar ratio in adults (0.4%) [4, p. 44]. The right and left ventricles are
approximately equal. The thickness of their walls is about 5 mm. The atria and great vessels are
somewhat larger than the ventricles [5, p. 734].
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An increase in the mass and volume of the heart occurs most intensively during the first 2
years of life and in adolescence [5, p. 740].

In all periods of childhood, an increase in the volume of the heart lags behind the growth of
the body as a whole. In addition, the parts of the heart increase unevenly: the atria grow more
intensively up to 2 years [6].

The projection of the heart on the spinal column falls on the level between the IV and VIII
thoracic vertebrae. The left edge of the heart extends beyond the midclavicular line, the right one
extends beyond the edge of the sternum [5, p. 743].

The projection of the apex of the heart of a newborn is in the fourth intercostal space, by 1.5-2
years it is shifted to the fifth. The upper border of the heart gradually falls: in the first month of life
from the level of the first intercostal space to the 2nd rib, by 2 years it reaches the second intercostal
space [1, p. 472].

Especially intensively grow the left heart. The stimulator of left ventricular growth is
increasing vascular resistance and blood pressure. The mass of the right ventricle in the first months
can decrease by almost 20%, which is explained by a drop-in resistance in the lungs due to the
arterial duct shutdown [6].

At the same time, tissue differentiation occurs. The myocardium in the newborn is an
undifferentiated syncytium [7, p. 816]. Muscle fibers are very thin, poorly delimited from each
other. Weakly expressed longitudinal fibrillation and transverse striation. A large number of small,
undifferentiated nuclei. The connective and elastic tissue is poorly developed [8, p. 235].

The first 2 years of life, intensive growth and differentiation of the myocardium takes place:
the thickness and the number of muscle fibers increase, the number of muscle cell nuclei decreases
with a significant increase in their size [1, p 471; 4, p. 44]. Septal septa and cross striation,
subendocardial layer appear. Reduction of muscle fibers and an increase in the diameter of cardiac
conductive monocytes (Purkinje fibers) occur in the trunk of the heart.

Under the influence of the vagus nerve, the heart rhythm decreases and sinus arrhythmia (like
the respiratory one) and individual ‘vagal impulses’ can appear — sharply extended intervals
between cardiac contractions [9, p. 2054]. Reflex effects are carried out by interoreceptors of both
the heart and other internal organs, which changes the frequency of the rhythm under the influence
of various physiological factors [10, p. 73]. Such functions of the myocardium as automatism,
excitability, conduction, contractility and toychest, are carried out in the same way as in adults.
Coronary vessels up to 2 years are distributed on the loose [11, p. 424].

The lumen and wall thickness (due to intima) of the main vessels are increased, and the
peripheral branches are reduced.

Abundant vascularization and friable fiber, surrounding vessels, create a predisposition to
inflammatory and dystrophic changes of the myocardium. Sclerosis and myocardial infarction at an
early age are very rare [12, p. 15].

At the time of birth, the main trunk of the pulmonary artery is relatively short and divides into
two approximately equal branches, which creates pressure drops between the vessels (up to 8-15
mm Hg) in some children and may cause a characteristic systolic noise of the peripheral stenosis of
the pulmonary artery [13, p. 86]. After birth, the lumen of the pulmonary artery does not initially
increase, and the diameter of its branches grows rather intensively, which leads to the disappearance
of the pressure drop, usually by 5-6 months [14, p. 1226]. The wall of the pulmonary artery consists
of elastic fibers with smooth muscle elements. In response to hypoxia and acidosis, the arterial
lumen may decrease significantly. In children of the first weeks and months of life, the muscular
layer of the pulmonary vessels is less pronounced, which explains the smaller response of children
to hypoxia.
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The length of the aorta before the bifurcation at the time of birth averages 125 mm, the
diameter of its exit is about 6 mm. The same width is characteristic of the descending division. The
aortic aperture, located at a distance of 10 mm from the site of the left subclavian artery, has an
internal diameter of only about 4 mm. During the first months of life, the mouth area expands, and
after half a year, the narrowing of the lumen is no longer defined here.

The circumference of the pulmonary artery in children is greater than the circumference of the
stem of the ascending aorta. The lumen of the arteries as a whole narrows somewhat with age
relative to the size of the heart and the increasing length of the body.

The principal feature of the fetus is that the lungs do not take part in the oxygenation of the
blood, they are filled with fluid and have high resistance to blood flow. The function of gas
exchange is assigned to the placenta.

Oxygenated blood from the placenta along the umbilical vein and venous duct enters the
inferior vena cava, but venous blood is also collected from the liver and the lower half of the body.
The system of the superior vena cava collects venous blood from the upper half of the body and
head.

Blood circulation in a single functional system mother—placenta—fetus is the leading factor
ensuring the normal course of pregnancy, growth and development of the fetus. From the end of the
second month of life, the fetus has its own blood circulation.

The stream of oxygenated blood from the placenta, through the umbilical vein on the surface
of the liver is distributed in two directions: one enters the portal vein, bringing with it 50% of all
blood, the other continuing the umbilical vein in the form of the Arantzia duct, flows into the
inferior vena cava, where the placental blood mixed with venous blood from the pelvic organs,
liver, intestines and lower extremities. The blood flowing through the hollow veins in the right
atrium, is divided into two channels. The bulk of blood (60%) from the inferior vena cava, due to
the valve-shaped fold in the right atrium (Eustachian valve), enters through the oval window into
the left atrium, left ventricle and aorta. The remaining blood from the inferior vena cava and the
blood from the superior vena cava flows through the right atrium into the right ventricle and further
into the pulmonary trunk.

This blood flows through the pulmonary artery into the non-functioning lungs and arterial
(Botallov) duct, entering the descending part of the aorta below the site of the vessels that deliver
blood to the brain [9, p. 2054].

Thus, a fundamental feature of the fetus is that the lungs are not involved in blood
oxygenation, they are filled with fluid and have high resistance to blood flow. The function of gas
exchange is performed by the placenta [1, p. 473].

Despite the fact that the partial pressure of oxygen (pO2) in umbilical cord blood is almost
two times lower than that of the mother (55 + 7 and 100 + 15 mmHg, respectively), fetal tissues
receive sufficient oxygen through fetal hemoglobin (having increased ability to bind oxygen) and
accelerated blood flow in the placental system [11, p. 62]. And one more characteristic feature of
the intrauterine circulation is that the aorta and the pulmonary trunk receive mixed arteriovenous
blood with approximately the same partial pressure of oxygen. At the same time, hemoglobin
saturation with oxygen in the right and left ventricles differ slightly, amounting to about 50 and
60%, respectively [11, p. 59].

An important aspect is the determination of the nature of the immaturity of the myocardium.
However, the age limit at which the immature myocardium finally passes into the mature one is also
unknown.

There is no doubt that the myocardium of a newborn has significant differences from the
myocardium of an adult. In particular, in the heterogeneous population of cardiomyocytes of the
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newborn there are mainly undifferentiated cells with fewer myofibrils and mitochondria, poorly
developed sarcoplasmic reticulum.

Undifferentiated cardiomyocytes receive energy through predominantly anaerobic processes.
Almost all of the oxygen consumed by the left ventricle is consumed for the oxidation of glucose,
lactate and pyruvate (there is a greater glycolytic activity than in adults).

Different mechanisms that reduce myocardium. In the immature myocardium, there is a lower
concentration of intracellular calcium; changed reactions to it [3, p. 130]. A significant role in
calcium metabolism, unlike adults, is played by sarcolemma. However, the SAR of the coplasmic
reticulum is poorly developed, its ability to sequester calcium during relaxation and release during
contraction is reduced, which leads to a decrease in the rate of shortening and relaxation of
cardiomyocytes. To achieve maximum contractility in response to calcium, its greater external
concentration is required compared with the adult heart.

Despite the immature myocardial vascular system, represented mainly by loose-type vessels,
good blood flow and delivery of nutrients and oxygen to any point of the myocardium are provided
with small intercapillary distances.

The features of the contractile myocardium of a newborn baby cause its smaller elasticity and
inotropic activity than in older age. However, the limitations in the change in stroke volume are
compensated by a rapid increase in heart rate in response to any stressful effect.

The process of myocardial maturation consists of the maturation of cardiomyocytes,
connective tissue stroma, vascular network, and nerve elements. Differentiation of myocardial cells
includes: 1) the formation of the contractile apparatus and intercalated disks, which is accompanied
by an increase in the contractile properties of the heart muscle; 2) the formation of a specialized
sarcoplasmic reticulum and channels of the T-system, leading to changes in calcium metabolism and
more effective contractions; 3) differentiation of interfibrillar mitochondria with a change in the
type of energy metabolism of cells, an increase in their respiratory activity and oxygen demand (that
is, a transition to a more intensive aerobic metabolism).

Characteristic features of the neonatal myocardium, due to the specifics of energy and
calcium metabolism of poorly differentiated cardiomyocytes, it is important to consider when
treating patients in the first months of life. In particular, these differences in metabolism can
determine the peculiarities of the reactions of the pediatric myocardium during cardiac surgery.

Adaptation of the blood circulation of a newborn child to extrauterine existence is defined as
«transitional blood circulation» [14, p. 1230].

The formation of hemodynamics after the birth of a child is not a discontinuous restructuring
of the functions performed by different parts of the heart. Significant changes in blood circulation
occur in the first hours and days after the birth of a child [10, p. 74]: placental blood flow stops,
blood flow increases in the pulmonary circulation, fetal communications are closed, effective
pulmonary metabolism is becoming.

The formation of pulmonary blood flow due to a decrease in the resistance of pulmonary
vessels. This is facilitated by mechanical expansion of the lungs, as well as significant factors in this
process can be considered an increase in pO2 and a decrease in pCO2 in the blood. In the first hours
of life, the pressure of blood in the pulmonary artery is equal to systemic blood pressure, and then it
decreases to 30 mm. Hg Art., which is about 1/2 of systemic blood pressure [11, p. 424].

Reorganization of intracardiac hemodynamics is carried out by closing fetal communications.
In healthy newborns, the blood flow through the open oval window in 92% of cases continues to be
registered during the first hour after birth, but it quickly decreases by 24 hours [12, p. 57].

Functional closure of an open oval window normally occurs in the first hours of life, when
blood flow through the lungs increases to such a value that is necessary to maintain the blood
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pressure in the left atrium at a level greater than the pressure in the right atrium. Anatomic closure
of an open oval window begins on the 5th - 7th day of life. In 50% of healthy children, an open oval
window may temporarily function from 8 days to 1 year of life.

The rest of the children have an open oval window open up to 5 years, and 25% have a
lifelong lifespan [1]. With an imbalance in the development of various parts of the interatrial
septum, valve incompetence and keeping the orifice open may occur [10, p. 78].

The reason for the persistent oval window up to adulthood is the incomplete fusion of the
primary and secondary partitions with the remaining oblique splitting between the two atria [12, p.
19].

The presence of an open oval window in children due to the severity of complications requires
dynamic observation of the pediatrician, adequate treatment of intercurrent diseases, rehabilitation
of chronic foci of infection and differential diagnosis with congenital heart defects: atrial septal
defect [3, p. 138].

The functioning of the ductus arteriosus after birth is normal and may persist for several hours
or days. The discharge of blood from right to left, common in the prenatal period, is significantly
reduced after umbilical cord occlusion [12, p. 64]. As the general pulmonary pressure drops and
pressure in the pulmonary artery arises, bidirectional and then mostly left-right blood flow through
the open arterial duct arises. Its closure occurs in two stages: the primary functional closure
associated with the contraction of smooth muscles in the duct wall, and the final closure,
determined by the destruction of the endothelium, cell proliferation under the intima of the vessel
and the formation of connective tissue [15, p. 11].

Functional closure of the arterial duct in most children occurs within 24 to 72 hours after
birth. In 5% of healthy full-term newborns, the arterial duct normally closes within the first 7 hours
after birth, 50% within 21 hours and 95% of infants within 65 hours [5, p. 740]. Anatomical
obliteration of the duct occurs slowly, during 2-3 months of life, then the duct is transformed into a
bundle in 90% of children by the end of the 3rd month of life. The phenomenon of intrauterine
closure of the arterial duct has been described [7, p. 816].

Normally, the period of early postnatal adaptation, characterized by the closure of fetal
communications, lasts approximately from several hours to several days. The functioning of the
open arterial duct and the open oval window in a given period of time and the high resistance of the
pulmonary vessels causes the presence of transient pulmonary hypertension in newborns [2, p. 87;
4,p.52].

The open oval window is a fairly frequent state of the late neonatal period, diagnosed in
29.5% of children observed for congenital pathology of the cardiovascular system [2, p. 100]. Also,
in the late neonatal period, the open arterial duct functions 2.5 times more often than in children in
the subsequent age group [6].

The following main characteristics are characteristic of the late neonatal blood circulation [1,
p. 471; 10, p. 80]:

—placental blood flow is eliminated, descent of placental communications is noted;

—fetal communications do not function;

—the resistance of the pulmonary vascular bed progressively decreases and increases in the
arterial bed (due to the loss of the placenta, which has low resistance). There is an increase in
pulmonary blood flow;

—blood pressure in the output tract of the right ventricle and pulmonary artery is lower than
systemic blood pressure;

—the ventricles of the heart work consistently, each of them individually pumps up half of the
total cardiac output;
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—the speed of tricuspid and transmitral blood flow is about the same;

—there is a gradual increase in the tone of peripheral regulatory vessels and systemic blood
pressure;

—decreases blood viscosity.

In the normal course of the postpartum process, cardiac output and oxygen consumption
gradually decrease by the 6th week. Normal hemodynamic modes of operation of the ventricles are
established - the right one, which pumps blood into the pulmonary vessels with relatively low
resistance, and the left one, which forces blood into the great circulation with high vascular
resistance [9, p. 2055].

It is also worth mentioning the period of transitional hemodynamic adaptation. During the
period of transitional hemodynamic adaptation is influenced by many factors. the main ones are: an
adverse course of pregnancy and childbirth, the gestational age of the child, the effect of pre-, intra-
and / or postnatal asphyxia, the maturity of the cardiovascular system. they lead to the persistence of
fetal communications that maintain high pressure in the system of the pulmonary circulation [2, p.
102; 9, p. 2057].

The course of pregnancy against the background of existing somatic and obstetric pathology
is often complicated by placental insufficiency, leading to the development of miscarriage, chronic
intrauterine hypoxia, intrauterine growth retardation, and birth asphyxia.

Of particular importance is the hypoxic-ischemic effect, which is a key etiopathogenetic
factor in the development of a number of severe pathological conditions affecting both the child’s
body as a whole and the cardiovascular system in particular [6; 9, p. 2060].

Premature babies are most susceptible to the negative effects of hypoxia due to initial
immaturity and inability to respond adequately to birth stress, which leads to a breakdown of
adaptation reactions [4, p. 51; 5, p. 741].

In newborns with low and extremely low birth weight, postnatal restructuring of cardiac
hemodynamics takes place with great tension, which is caused by the severity of the general
condition, persistence of fetal communications, often combined, which creates an increased
hemodynamic load on the cardiovascular system [3, p. 136].

In newborns who had features of the antenatal period, underwent hypoxia, operatively born,
the processes of postnatal hemodynamic restructuring also proceed with great stress, which is
manifested by the presence of transient pulmonary hypertension, persistence of fetal
communications that creates an increased hemodynamic load on the cardiovascular system [11, p.
425].

In the early neonatal period, an eukinetic variant of central hemodynamics is recorded in 60%
of children, hyperkinetic — in 26.4% and hypokinetic — in 13.6% of newborns. The formation of
the central hemodynamic regime is influenced by the diameter of the open arterial duct and the
duration of its functioning [11, p. 429].

The cardiovascular system in the premature compared to other functional systems is relatively
mature, as it is laid in the early stages of ontogenesis [3, p. 133]. However, premature babies have
certain features that, on the one hand, are a way of adaptation in conditions of pronounced
morphofunctional immaturity, and, on the other hand, predispose to the occurrence of a number of
pathological conditions [2, p. 86]. The main criteria are: signs of diastolic dysfunction, impaired
systolic function in the form of dilatation of the left ventricular cavity and a decrease in myocardial
contractility, as well as a decrease in blood flow rates in the aorta and pulmonary artery, signs of
pulmonary hypertension, prolonged autonomic imbalance.
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Annomayus. C uenpio M3y4eHUs: OCOOCHHOCTEW TeueHHs] OEpeMEHHOCTH U PONIOB, a TaK Ke
MEPUHATATBHBIX HCXOJOB y TAIMEHTOK C pe3yc-KOH(IMKTHOW OepeMEHHOCThIO, IPOBEACH
PETPOCIICKTUBHBIH  aHanu3 42 uWcTtopuil pomoB mamumeHTOK ¢  Rh—ceHcuOmnum3zanmei,
ponopaszpemieHtbix B ['bY3 PM MPLKBD B cpoku 2018-2019 rr., a takke 10 MeAMIIMHCKUX KapT
crannoHapHoro 0onmpHOro HOBOopoXxIeHHBIX ¢ ['BH. BrisiBieHo, uro Hanbonee BaKHBIM (PaKTOPOM
pUCKa pa3BUTUSL pE3yC MMMYHH3ALMU OCTAETCi OTCYTCTBUE CBOEBPEMEHHOM crelu(HUECKOM
npOoGUIAKTUKI IyTeM BBEJCHUS aHTHUPE3yC—MMMYHOITIO0Y/IMHA. IIpornoctuuecku
HeOJIaronpusTHBIM B OTHOLIEHUM pa3BUTUsA Tskenblx Gopm I'BH sBnsercs pannee (10 20 Henenb)
BBISIBJIEHHE BBICOKOTO TUTpa aHTUTEN (1:16 1 OGonee) u ero HapacTaHUe B T€UCHUE OEPEMEHHOCTH, a
TaK)Ke HapacTalolluil M «cKauylmmi» xapakrep auHamuku TuTpa Rh-anturen. HaumbGonee
MH(GOPMATUBHBIM METOIOM AMAarHOCTUKU TsokecTu 'BII siBisieTcst nommiepoMeTpusi KpOBOTOKA B
CMA nnoza, no3BoJstronas pemuTs Borpoc o ceoeBpeMeHHoM BIIK miony. ¥V 10 HoBOpokIeHHBIX
(32%) Obuta quarnoctupoBana I'BH pasinuHOl CTEEHU TSKECTH.

Abstract. In order to study the characteristics of pregnancy and childbirth, as well as perinatal
outcomes in patients with abrupt and conflict pregnancy, a retrospective analysis was conducted of
42 relatives of patients with Rh sensitization, born in the period 2018-2019, as well as 10 hospital
inpatients of newborns with HDN. It was revealed that the most important risk factor for
development is the lack of timely specific prophylaxis with anti-Rh immunoglobulin.
Prognostically unfavorable in relation to the development of forms of HDN is early (up to 20
weeks) detection of high antibody titers (1:16 and more) and its increase during pregnancy, as well
as the growing and ‘jumping’ character of the dynamics of the Rh antibody titer. The most
informative method for diagnosing the severity of hypertension is the dopplerometry of the blood
flow in the fetal AGR, allowing resolving the issue of timely MIC to the fetus. 10 newborns (32%)
were diagnosed with HDN of varying severity.
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Kniouegvie cnosa: pesyc OTpHLATENbHBIH (DaKTOp KpPOBH, pe3yc-CEHCHOMIM3AIMs, pe3yc-
KOH(IUKTHAST OEPEMEHHOCTbD, PE3yC-CEeHCUOMIM3AINs, TeMOJIUTHYECKas O0NIe3Hb HOBOPOXKICHHOTO
(I'BH), anTHpE3yCc-UMMYHOTIIOOYIIHH.

Keywords: rhesus negative blood factor, rhesus sensitization, rhesus conflict pregnancy,
haemolytic disease of the newborn (HDN), antiresus immunoglobulin.

Beeoenue

[IpoGema pe3yc-KOH(MIUKTHONH OEpEeMEHHOCTH SBISICTCSl 3HauyuMou s Poccuiickoit
@enepani  BBUJAY BBICOKOTO pHUCKAa [EPUHATAIBHONW 3a00J€BAa€MOCTH U CMEPTHOCTH,
MaTepUalbHbBIX 3aTpaT Ha BBIXa)KMBAaHUE HEIOHOUICHHBIX JNETEH, COCTABIAIOIIUX TPYIIY PHUCKA IO
YaCTOTE MHTEIICKTYaIbHOU, PU3HUECKON HEMmoIHOoeHHOCTH [ 1-2].

Cpenu MMMYHOJIOTHYECKH OOYCIIOBJICHHBIX OCJIO)KHEHHUH OEpEeMEHHOCTH BEAYIIEe MECTO
3aHMMaEeT TeMOJINTUYECKasi 00JIE€3Hb IJI0Aa U HOBOPOXKIEHHOIO, KOTOpasi Pa3BUBAETCS BCIIEACTBUE
HECOBMECTUMOCTH KPOBHU MaTEPU U IUIO/A MO SPUTPOLMTAPHBIM aHTUTEeHaM [3].

Pa3ButHe pesyc-u30MMMYyHH3aIMU BO3MOXHO MPHU OEpPEeMEHHOCTH pe3yc-oTpunarenbHoi (D-
OTpHULATEIbHON) MaTepu pe3yc-MOJOKHUTENbHBIM ILIOJOM, T. €. IPU 00pa30BaHUU B KPOBU MaTepu
aHTUTE]l K aHTUIEHAM S3PUTPOLUTOB Iioga cucreMmbl Pesyc. IlomoOHast akyuiepckas cUTyalust
BO3HHUKAET IIPU HATHYUUHU Y PE3yC-OTPUIIATENLHOM KEHIIUHBI pe3yC-TIONI0KUTEIBHOTO cympyra [2].

Pesyc-paktop HaumHaer GopmupoBaThcsi Ha 7-8 Hemene OEpeMEHHOCTH M OTYETIMBO
obHapyxwuBaercs y mona Ha 10—14 nenene. Heooxomumeim ycioBueM pasputus ['BITuH sBnsiercs
IIPOXOKJCHUE APUTPOLIUTOB IIOJA Yepe3 IUIALEHTapHbI Oapbep B KpoBOTOK Marepu. [lpu stom
nepBoe MoMajaHue dIPUTPOLUTOB TIoAa, coaepxkamux RhO (D) B kpoBOTOK MaTepu MPUBOIUT K €€
CEHCHOUTN3allui, TO €CThb K BBIPAOOTKE AHTHUTEN, a MOBTOPHOE MOXKET COMPOBOXKAATHCS PE3yc
KOH(JIMKTOM, TO €CTh pEeaKIIMel aHTUT€H-aHTUTEJIO, sBJIstoNIelics ocHoBol pa3BuTus I'BH [4].

O0beM (eTanbHBIX KIETOK, MIPOHUKAIOIIUX B KPOBOTOK MaTepH Yepe3 IUIALCHTY, MOXKET OBITh
HEJOCTAaTOYHBIM JJIsi MHUIMAIMM UMMYHHOTO oTBeTa [2]: mpu ¢usmonornueckoil 0epeMeHHOCTH
SPUTPOLMTHI TuI07a B 1, 2 1 B 3 TpuMecTpax OEpeMEHHOCTH NMPOHUKAIOT B KPOBOTOK MaTepu 4yepes
IUTALleHTy COOTBETCTBEHHO y 3%, 15% u y 45% sxenuun. [lpu 3tom o6beM (deranbHOM KpoBH B
KpOBOTOKE MaTrepH BO3pacTaeT C yBEIIMYEHHEM CpOKa OEpeMEHHOCTH U JocThraeT okono 30—40 mu
B pozax [5-7].

dakropamMy, YBEIMYUBAIOIIMMHU PHCK AJIOMMMYHU3ALUU OpPU TEKylleld OepeMEeHHOCTH,
CUUTAIOT:

—yrpo3y MpepbIBaHUs OEpEMEHHOCTH, 0COOEHHO €CJIM OHa CONPOBOXKIAETCS KPOBSIHUCTHIMU
BBIJICJIEHUSIMH U3 MTOJIOBBIX MyTEH;

—aKylIepCKUe W  OKCTpareHUTajlbHble 3a00J€BaHUs, CHOCOOCTBYIOIIME YBEJIWYECHUIO
IIPOHUIIAEMOCTH IIJIalleHTapHOTo 0apbepa;

—TIPOBEICHHBIE TIPpH  OEPEMEHHOCTH  WHBAa3WBHBIE  MPOLEAYPHl  (XOPHOHOHMOIICHIO,
aMHHOIICHTE3, KOPJOICHTE3), 0COOCHHO BBIMOIHEHHBIC TPAHCILUIALICHTAPHBIM nocTyroM [8—10].

®AKTOPBI PUCKA PE3YC UMMVYHU3ALINU (%)

CamoIpoun3BOJILHBIN a00pT 3-4
HckyccTBeHHBIN a00pT 2-5
Bremarounas 6epeMEeHHOCTh <1
JloHommenHas 6epeMEeHHOCTH (710 POIOPA3PEIIICHNS) 1-2
Ponp! mpu coBmectumocTu o ABO-cucreme 16
WHBa3uBHEIEC MPOIIEYPHI 1-3
[lepenuBanue pe3yc-MOI0KUTENTBHON KPOBU 90-95
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Jlnarno3 pesyc-ceHCHOMIM3aIMKM CTaBUTCS HAa OCHOBAHUU OOHAPY)KEHUSI B CHIBOPOTKE KPOBU
OCpEeMEHHON «HEMONHBIX» pe3yc-aHTHTeNn (ONOKUPYIONIME U arrIIOTUHUPYIONIUE), KOTOpBIe
npezctasisiroT coboit Ig G [3].

B nacrosmiee Bpemst Y3U u gonmiepoMeTpusi KpOBOTOKA B CPEIHEN MO3TOBOM apTepuu IJ10/1a
SBJISIFOTCS. OCHOBHBIM HEMHBA3WBHBIM JIETKOJOCTYIHBIM W Haubosiee MHGOPMATHBHBIM METOIOM
muarHoctuku Tsoxectu I'BIT npu pesyc-konduukre [4, 10]. K MHBa3uBHBIM MeTOIaM JHAarHOCTUKU
TeMOJIUTHYECKON OOJIe3HU IUI0/Ia OTHOCATCS: aMHHUOLIEHTe3 (OLEHKAa ONTHYECKON IUIOTHOCTH
OunupyOMHAa B OKOJIOIUIOAHBIX BOJAX) U KOPJOLEHTE3 C MOCIEAYIONIMM JIabopaTOpHbIM
uccienoBanreM Kposu mroza [11-12].

TakTuka BeneHUs OEPEMEHHOCTH NPU MMMYHOJIOTMYECKOH HECOBMECTUMOCTH KPOBU MaTepu
M IUIOa HAampaBlieHAa Ha BBIIBICHHWE CTENEHU CEHCHOWIM3AIMH, PAHHIOK JHATHOCTHUKY
reMOJIMTUYECKOW OoJie3HH IIoAa, AOKHA Bkmoyarh JiedeHue ['BII mo mokazanusiM, a Takxke
ONpEe/IeJICHUE CPOKOB U METOJIOB pojiopaspeiieHus [3].

Llenv uccnedosanus: N3y4uTh T€UEHUE OEPEMEHHOCTH M MCXOIbI POAOB Yy JKEHIIUH C pe3yc-
ceHcuOuIm3anuen.

Mamepuanvt u memooul

Jlnisi BBITIOJIHEHUsSI TOCTABICHHBIX IEJIEH M 3ajJa4 MPOBOAMIACHE padoTa C MEIUIIMHCKOW
JIOKyMEHTanue (MCTOPUU POJOB POMMIBHHIL ¢ Rh-oTpuiarensHON TPUHAIICKHOCTHIO KPOBH,
ponopaszpemeHabix B I'BY3 PM MPLIKB B cpoku 2018-2019 rr., a Takke METUIIUHCKUE KapThI
CTallMOHAPHOTO 00JIbHOTO HOBOpOXIeHHBIX ¢ ['BH). Briio npoananu3upoBano 42 UCTOPUU POJIOB U
10 MEQUIIMHCKUX KapT CTAIIMOHAPHOTO OOJIBHOTO.

[Ipu anammse ocoboe BHUMAaHHWE YIEISIOCH BBISIBICHHIO (PAaKTOPOB PHCKA, BKIIFOYAOLIHX
JaHHBIE O0IIETO0 aHaMHe3a, TaHHbIE aKyIIEePCKO—THHEKOJIOTHIECKOTO U COMAaTHYECKOTO aHaMHE3a, a
TaKXKe pe3ysibTaraM J1a00paTOPHBIX K HHCTPYMEHTAILHBIX METOIOB MCCIICIOBAHUSI.

KpurepusimMu BKITIOYEHHST MCTOPHUN OOJIE3HHM B HMCCIICAOBAHUE TOCTYKHIU AMarHo3bsl «Rh-
OTpULaTeNIbHAs TPUHAIICKHOCTh KpoBN», «Cencubunmszanus no Rh-cucremey, «'emonmutuyeckas
00J1€3Hb HOBOPOXKJIEHHOTO 1O pe3yc-(hakTopy».

B 3aBucuMoOCTH OT HaaMuus pe3yc-aHTUTEN B KPOBM MNAIMEHTKU ObUIM pasiesieHbl Ha 2
rpynnsl: | rpynnma — 32 skeHIIMHBI 0e3 TUTpa aHTHTen B KpoBH, |l rpymma — 10 >xeHImmMH c
BBISIBIICHHBIMH Pe3yC-aHTUTEIIaMH.

Pesynomamut uccnedosanus u ux obcyzxcoerue
[IpoBeneH pPETPOCHEKTUBHBIA aHAIU3 HCTOPUI pPOJOB poawibHHIl ¢ Rh-oTpuiarenbHoi
KpoBbI0, ponopazpenieHHbIX B ['BY3 PM MPILIKB B cpoku 2018—-2019 T, a Takke MEIUITTHCKUX
KapT crauunoHapHoro OonpHOro HoBopoxaeHHbIX ¢ I'BH. Ilo Bo3pacty, obcnenyemble KEHIUHBI
pacnpeenuinch cieayomum odpasom (PucyHok 1):

Tabmnuua 1.
PACIIPEJAEJIEHUE XEHIIIMH ITO BO3PACTY
Bospacm (nem) I 1
Kon-60 (32) % (76) Kon-60 (10) % (24)

1o 20 ner 2 5 0
20-25 3 8 0
26-30 19 45 4 11
31-35 4 9 5 12
36-40 4 9 1 3

58


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 5. Ne7. 2019
https://www.bulletennauki.com DOI: 10.33619/2414-2948/44

Takum o6pa3om, B 00€MX HCCIEAYyEeMBIX Tpylmax Npeodanaroiiee KOJTMYECTBO >KCHIIUH
Oobutn B Bo3pacte oT 26 no 35 net. ['mHekonmornueckue 3abosieBaHusi ObUIM 3apETUCTPUPOBAHBI Y
BCEX JKCHIIMH: 3KTonus merdku mMarku 15 (33%), xpounueckuit agaekcut — 6 (14%), Mmuoma Matku
— 5 (11%), xonprut — 9 (19%), kucra suunuka — 7 (15%), sunomerpuosz — 1 (2%), npyrue — 3
(6%).

. Tabauma 2.
I'MHEKOJIOI'MYECKNU AHAMHE3
Tenumanvnas namonoaust | |
Kon-60 (29) % (78) Kon-60 (8) % (22)
OKTOIHUS MEHKHA MATKU 9 24 3 9
XPOHUYECKHI aTHEKCHUT 4 11 1 3
Muoma MaTKu 2 5
Konpmur 7 19 2 5
Kucra suunnka 3 8 2 5
OHIOMETPHO3 1 3
Hpyrue 3 8

B | rpymme uccnemyeMbix NalMeHTOK HanOoJiee 4acTo BCTPEYAIOTCS IKTOMUS IIECHKH MaTKH
(24%) u xonbout (19%). Bo |l rpynne — sxronus meiiku Matku (9%), ¢ OMMHAKOBON Y4acTOTOMN
(5%) xonBIUT W KHUCTA SIMYHUKA. OJKCTPAareHUTAIbHAS MATOJIOTHS y OOCIEAyeMBIX >KEHIIWH
npencrasieHa B Tabnuue 3.

Tabanna 3.
OKCTPAT'EHUTAJIBHAS ITATOJIOI' U
IxempazeHumanvHas Namoiocus | 1
Konuuecmso % (76) Konuuecmeo % (24)
arceryun (32) arcenyun (10)
3a00s1eBaHMS IBIXATEILHON CUCTEMBI 3 7 2 5
3aboneBaHus CePACUHO—COCYIUCTOM 7 17 4 10
CHUCTEMBI
3a0oJj1eBaHMs ITOYEK 4 10 2 5
3aboI1eBaHNUs KETYJOUHO—KHUIIIEYHOTO 6 14 1 2
TpakTa
CaxapHblii quabet 3 7
Muonus 3 7 1 2
TyOepkyie3 1 2
3a0o0sieBaHMS IMUTOBUIHON KeEJIE3I 4 10
[lo3aawmii cKkpBITHIN Helipocudumuc 1 2

OTMedeHO, YTO y MAIMeHTOK O0EHWX TPYII Yallle COIyTCTBOBAIM 3a00JEBaHUSI CEpACYHO—
COCYIMCTON CUCTEMBIL.

AHanu3 penpoayKTUBHOW (YHKIMM TOKa3zajd, 4YTO W3 MEpBOH TIpynmbl >keHIUH (32)
nepBobepeMeHHbIMU OblTH 13 >xeHmuH (31%), noBropHobepemeHHbIMU — 19 sxeHumH (45%), BO
BTOPOM IpyTIe Bce KEHIIUHBI ObTH TOBTOpHOOEpEMEHHBIMU (24%).

BbisiBieHO, YTO BCe  OKGHUIMHBI C  THUTPOM  pe3yC-aHTUTEN B  KpPOBU  ObLIM
MOBTOpHOOEpeMeHHBIMU (24%), Oonbinas yacTh >keHIUH (45%) 6e3 pe3yc-UMMyHH3AIMH ObUTH
TaK)Ke MOBTOPHOOEPEMEHHBIMH.
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Hcxonpl mpenpiaynmx 6epeMeHHOCTeH TOBTOPHOOEPEMEHHBIX MpeCcTaBieHbI B Tadmuiie 4.

. Tabnuna 4.
HNCXOIbI ITPEABIAYIIMX BEPEMEHHOCTEN
Hcxoowl npeovioyuux bepemennocmeti | 1
Kon-60 (19) % (31) Kon-60 (10) % (24)
KC 4 6 4 10
EP 8 14 2 6
MeaunuHcKuii abopT 4 6 1 2
CaMOonpoHU3BOJIbHBIH a00PT 3 5 1 2
Poxst Rh (+) pebenkom 1 2
KC c remorpancdyzueit 1 2

Bceex manuenTok u3 [ rpynnsl MOXKHO OTHECTH K IOTEHLMAIbHOM IpyIIe pUcKa 110 Pa3BUTHIO
pe3yc-KOH(IIMKTA, TaK KaK OHU SIBJISIOTCS IOBTOPHOOEPEMEHHBIMHU, a TaKXKe OOJBIIMHCTBO U3 HUX
UMEIOT (DaKTOPBI PHCKA: pOIOpa3pelieHue IMyTeM KecapeBa ceueHus (6%), MeIMIMHCKHA abopT
(6%), camomnpousBosbHBI abopT (5%). Kpome Toro, y Hac OTCYTCTBYeT TOJHBIH 00BEM
HEOOXOIMMBIX JIaHHBIX 00 UCX0lax MpenblIyluX OepeMEeHHOCTeH (TeueHHe MpeablIyLInX
O6epeMeHHOCTel, OblIa JIM pe3yc—MMMYHH3alMs B IpebLIyue 0epeMeHHOCTH, BBOAMIICS JIM aHTH-
Rh (D) ummyHOroOynuH, pe3yc NMPUHAIUIC)KHOCTh HOBOPOXKICHHOTO, €ro COCTOSHHUE M JIPYyTUe
(bakTOpHI pUCKa).

XKenmmuel u3 Il uccnemyemoil rpymnmsl B mpenbliyliue OepeMEHHOCTH B OOJBIIMHCTBE
cityyaeB ObLTH poJopaspelieHsl onepartuBHbIM myTeM (10%), 4To MOIIIO JeKaTh B OCHOBE IIOI0BO-
IUTALEHTApHBIX TpaHCPY3UHd W BO3HUKHOBEHHH pe3yC—KOH(IUKTAa, KaK W BCE OCTAJIbHBIC
NepevrcieHHbIe (PaKTOPBI PUCKA, UMEIOIIUECS Y TTAIIMEHTOK ATOM TPyTIIEI.

Tonbko y 2 (7%) xeHIuH 13 29 MOBTOPHOOEPEMEHHBIX B UCTOPUM OOJIE3HU OTMEUEHO, YTO B
OpenbAyIyo OepeMeHHOCTh ObUT pokaeH pebenok Rh (+), crmemmpuueckas aHTH-pe3yc
npodunakTuka He MPOBOAMIIACH, Y OCTANBHBIX NAMeHTOK (93%) 3Tu JaHHbBIE OTCYTCTBOBAJIH.

N3 13 nepBoOepeMeHHbIX 0€3 BBISIBICHUS pe3yC-aHTUTEN B KPOBM BaKIIMHALUS aHTU—PE3YC
MMMYHOIIOOYTMHOM B 28 Henenb Oblia mpoBeneHa 5 (38%) sxeHmunnam: MmyHnopo—Keapuonom-3,
KamPOVY-2. Baknuuamuss He Obuta mnpoBereHa 8 OepemeHHbIM (62%). W3 42  xeHIMH
aHTUAPUTPOLUTAPHbIE aHTUTENA ObLIHN BhIsABIEHBI Y 10 (24%).

Tabmuna 5.
CPOKU BbISBJIIEHUA TUTPA PE3YC-AHTUTEI
Cpox 6 neoensix Tump
38 1:2048
26 1:16
22 1:64
12 1:2
38 1:512
28 1:2
26 1:1024
27 1:8
27 1:64
20 1:4
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VY naHHOM TPYIIIBI )KEHIIUH ObljIa MpociekeHa TMHAMUKA TUTpa aHTUTE, NPEICTaBIeHHAas B
TaGnure 6.

[TpornocTuyecku HEOIArONPHUATHBIM B OTHOUICHUH pa3BUTHs Tsokenbix ¢opm ['BH sBnsercs
pannee (1o 20 Hemenb) BBIABICHUE BBICOKOTO THTpa aHTuten (1:16 m Oonee), ero HapacTaHue B
TeueHue OepeMeHHOCTH U (WJIM) HEPaBHOMEPHBIN, «CKaYyIIHi» TUTpP pesyc-anturen. Tonbko y 1 u3
10 manmMeHTOoK aHTUAPUTPOLMTAPHBIC aHTUTENA ObLIM BHISIBIICHBI HA paHHeM cpoke (12 Henmens) B
HU3KOM TUTpe — 1:2, y OCTalbHBIX — CO BTOPOTo TpuMecTpa OepeMeHHOCTH (¢ 22—38 Hepenn). Y
JBYX KCHIIUH aHTUIPUTPOLIMTAPHBIE aHTUTENA ObLIIM BIEpPBLIC BHISIBICHBI B CPOKe 38 Henesb, MpH
MOCTYIUICHUH Ha POJIOpa3pelieHue, 10 3TOro He ObLIN 0OHApY>KEHBI.

Tabnuua 6.
JUHAMUKA