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Iean paboTel. OtieHUTh MOKa3aTen MeTabOIN3MA, JIUITHHOTO 0OMEHA 1 KUCIOPOJHOTO CTATYCa Y HOBOPOJK-
JICHHBIX C TIEPUHATATIBHOM IMITOKCHEN.

Marepuan u MeTojibl. B ucciieoBanue BKIOYUIN 53 HOBOPOKIECHHBIX PeOEHKA, POAUBIIUXCS C IIPU3HAKAMU
TSKEJON MTMITIOKCUU U HU3KOH OIIEHKOI 110 IiKaje Arrap, KoTopas cocTab/sia Ha 1-it MunyTe sxusnu 2 6anna. Ho-
BOPO’K/IEHHBIX Pa3/leIId Ha 2 IPYMIILI, B 3aBUCUMOCTH OT HAJIMYMS KIMHUYECKOH KapTUHBI 1oka: 1-a rpyrima
«ox», 2-g rpynna «OUT» (ocTpast mHTpaHaTagbHas TUITOKCH ). Y BCeX HOBOPOKIEHHBIX MCCIIEI0OBAH TOKA3a-
TEJIM Ta30BOT'0 COCTABA U KUCJOTHO-OCHOBHOT'O COCTOSIHUS KPOBH, COJIepKane JaKTaTa, XoJecTepruia u TPUIJINILE-
PHUIOB B IEHTPATLHON BEHO3HOW KPOBH CPa3y TOCE POKACHUS U HA 5-€ CYTKHU KUIHU. PerncTpUpOBAIN PEKIM 1
[apaMeTpbl NCKYCCTBEHHON BEHTUJISAIIUU JIeTKUX. [IpOBOMNIIM pacyeT cpe/iHero JaBJeHUS B JBIXaTCAbHBIX Ty TIX
(MAP) u kucnopozpnoro unjekca unacoiienus (OSI).

Pesyabrarel. [Ipu poxiaeHnn y HOBOposkAeHHBIX rpyIiibl «[110k» BbISIBUIIM T1yOOKMIT IEKOMITEHCHPOBAHHbIN
MeTabOJIIMYeCKHiT JIAKTAT — ali/03, YTO CBUAETENBCTBYET O MEPEHECEHHO TSIKEI0H TepUHATATIbHOI THITOKCH,
KOTOpasi Oblja ITyCKOBbIM MEXaHU3MOM /Ijisl pasBUTHUs 10Ka. [yt HoBoposkaeHHbIX rpymnibl «OMT» xapakTepHa
TOJIBKO THIepsiakTateMust. 1Ipu poskaeHnn HamGosiee TsiKeaast TUIIOKCeMUs: Oblla Y HOBOPOKAEHHBIX TPYIIIIbI
«Iok», mokasaresb OSI GbLI TOCTOBEPHO BbIIIE Y [eTel 3TO IPYIIIIbI, 10 CPABHEHUIO ¢ AeTbMu Tpyibl « OU»
(p<0,01). Hecmotps na npoBopumoe jiedervie u UBJI, Teyene mocTrunokcuiecoro nmepuojia y HOBOPOKIEHHbIX
rpynibl «IHloky» xapakrepuzoBasiocs yBeandenueMm OSI B Tedenue 12 yacos mocse pox/eHMs, T0CTOBEPHO BbICO-
KU €ro YPOBEHb COXPAHSIJICS B TeUeHUe 48 4acoB MOCTHATAIBHOTO BO3PACTa. Y HOBOPOKIEHHBIX 0OEUX IPYIIIT IPH
POK/IEHU Y BBISIBUJIN BbIPDAYKEHHbBIE TUITOTPUTIUIIEPUIEMUIO M THIIOX0JIECTEPUHEMHUIO.

3axmouenue. [Ipu nepuHaTasbHON TUIIOKCUN MHTPAHATAILHO IIPOUCXOAUT KOMILIEKCHOE HapyIieHue MeTabo-
JIM3MA, TIPOSIBJISIONIEECS TIPYU POKAEHUM METaG0JMIECKIM AlM/I030M PA3JIMYHON CTEIEHH BBIPAKEHHOCTH, Aucha-
JIAHCOM TPUTJIUIEPUJIOB U XOJIecTeprHa. UeM MIPOI0JIKUTEIbHEE U TSIKeIee TUIIOKCHsT, TeM OOJIbIIE BbIPAKEHbI Ha-
pYUIEHUs KICJIOTHO-OCHOBHOTO COCTaBa U COZIEPKAHMS JIaKTaTa KPOBH 1PH poskaeHnn. Kpurtndyeckue 1mokasaresin
pH, naxrara, gedurnnra 6yhepHbIX OCHOBAHUIT KPOBH, IHIIOTPUTIHIEPUAEMIS, THIIOXOJECTEPUHEMUST SBJISIIOTCS
MTATOTHOMOHWYHBIMH [IJI5T TePUHATAIBHON TUTIOKCUH, PAa3BUTHS MIOKA Y HOBOPOK/IeHHBIX. [IpoBeenHoe nccmemno-
BaHue 110Ka3blBaeT B3aMOCBA3b COJep KA TPUTJIUIEPUIOB U X0oJlecTeprHa ¢ II0Ka3aTessIMU KUCJIOTHO-OCHOB-
HOTO COCTOSIHUS U COJIePKAHUEM JIaKTaTa KPOBH, JIUTeIbHOCTHI0 VIBJL.

Kntouesvte crosa: nepunamanvnas acqukcust; Wox; mpuziuyepuobl; XoJIeCmeput; HOBOPOICOeHHbLE

Aim. To asses of metabolism, lipid metabolism and oxygen status parameters in newborns with perinatal
hypoxia.

Materials and Methods. 53 newborn babies born with signs of severe hypoxia and low Apgar scoring equal to
2 at the 1st minute of life were enrolled in the study. Newborns were divided into 2 groups depending on the pres-
ence of the clinical presentation of shock: Group 1 «Shock» and Group 2 «Acute intranatal hypoxia» (ATH). All
newborns underwent testing for blood gas and acid-base balance, lactate level. Cholesterol and triglyceride levels
in the central venous blood were also tested immediately after the birth and on the 5th day of life. Mechanical ven-
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tilation mode and parameters were registered. The mean airway pressure (MAP) and the oxygen saturation index
(OSI) were calculated.

Results. Severe decompensated metabolic lactic acidosis was diagnosed in a «Shock» group newborns at birth,
thus indicating severe perinatal hypoxia which had triggered the development of shock. As for the «<AIH» group
newborns, they had hyperlactatemia alone. The most severe hypoxemia at birth was diagnosed in newborns of the
«Shock» group; the OSI value in these infants was significantly higher than that in «AIH» infants (P<0.01).
Despite the treatment and mechanical ventilation, during the posthypoxic period, newborns from the «Shock»
group were characterized by increased OSI values over 12 hours after birth. Significantly high levels of OSI per-
sisted for 48 hours after the delivery. Severe hypotriglyceridemia and hypocholesterolemia were found in both
group newborns.

Conclusion. The study demonstrated that there was intranatal complex metabolism impairment in the case of
perinatal hypoxia; at birth, it manifested by metabolic acidosis of various degrees of severity and imbalance of
triglycerides and cholesterol levels. The longer and more severe hypoxia is, the more severe acid-base balance and
blood lactate level impairment at birth become. Critical pH and lactate values, blood buffer base deficiency,
hypotriglyceridemia, are hypocholesterolemia are pathognomonic for perinatal hypoxia and shock development in
newborns. This study demonstrated a relationship between the levels of triglycerides and cholesterol with para-

meters of the acid-base balance and blood lactate levels, and the duration of the mechanical ventilation.

Keywords: perinatal asphyxia; shock; triglycerides; cholesterol; newborns
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BBenenne

[lepunatanbHag achukcuss SBIASETCS MHOTO-
(baxTOpHBIM COCTOSTHIEM, PA3BUBAIOIIIUMCS ITPU BO3-
JEHCTBUN Ha ILJIOJ] U HOBOPOXKIEHHOTO psia HebJia-
ronpugTHbIX (artopoB. OHa 3aTparuBaeT OKOJO
YeThIPeX MUJIJIMOHOB HOBOPOK/IEHHBIX B TO/ TI0 BCe-
My MUPY U IPUBOJUT K THOEJU OJHOTO MUJLINOHA
nereii [1—3]. Acukcust BoI3bIBaeT TryOOKUEe U3Me-
HEHUST TOMEOCTa3a, CIOCOOCTBYIONIIE HAPYIIEHUSIM
[EHTPAIbHON FeMOJINHAMUKY | 1ePeOPAIBHOTO KPO-
BOTOKA, PA3BUTHIO MIOKA, & TAKKE BbI3BIBACT PA3BU-
THE JBIXaTeTbHON HEJIOCTATOUHOCTH, BCIIE/ICTBUE UH-
TpaHATAJIBHOI acCUPAIINN OKOJIOTIIOHBIMU BOJIAMHU,
MOBPEK/IEHUST CTPYKTYP adpPOreMaTHIecKoro dapbe-
pa (AIbBEOJISIPHOTO BIIUTEJUSI, HAOTENUsI, Ha3aib-
HBIX MeMOpaH) y HEJIOHOIIEHHBIX HOBOPOKIEHHBIX
[4]. BolienepeurciieHHbIE COCTOSTHUS TPEOYIOT OKa-
3aHUs HEOTJIOKHOU KBAJTUMDUIMPOBAHHON TOMOTIN
HOBOPOXK/IEHHBIM. B aTOM ciryyae ahheKkTuBHO aKC-
TPEHHOE TEPaIeBTHUYECKOE BMEMIATEBCTBO B Teve-
HUE TIEPBOTO Yaca >KU3HU, KOTOPBIM MHOTHE CIeTa-
JIUCTBI HA3BIBAIOT «30JI0TBIM 4aCOM», T.K. UMEHHO 32
3TO BPEMSI PelnaeTcs UCXo achuKCUU HOBOPOK/ICH-
HOTO: CTAOW/IU3AIUS U YJIYUIIEHHE COCTOSIHUS WU
MIPOTPECCUBHOE YXYIIEHUE, PA3BUTHE ITOKA, TTOCT-
HATAJIHBIX OCJIOKHEHUIl, HACTYIJIeHHe HeoOpaTu-
MbIX M3MeHeHUIT 1 JeTasibubiii ucxon [5]. ok stiis-
eTcsa OJHOW u3 BeAyNUX TPUYUH paHHEH
HeoHaTalIbHOU cMepTHOCTHU. [lonnmanue natodusu-
OJIOTUU TIIOKA Y HOBOPOKICHHBIX MTOMOTAET PACIIO3-
HATh €T0 B PaHHEH CTaZMM U HAYaTh COOTBETCTBYTO-
niee JieyeHue. B OCHOBe NMIOKA Yy HOBOPOKICHHBIX
JIesKAT MEeTabOTNIECK e, DHIOKPUHHBIE, KEJIYI0UHO-
KUIIIEYHbIe, HEBPOJIOTUYECKUE HAPYIIECHUS, a TaKxKe
pozoBasg TpaBMa [6]. Kak mpasuso, umeet Mecto co-
yeTaHue HeOJIArONPUSATHLIX (GAKTOPOB, BEAYIIUX K
€T0 Pa3BUTHIO.

Introduction

Perinatal asphyxia is a multiple-factor condi-
tion that develops during exposure of the fetus and
the newborn to a number of adverse factors. This dis-
ease affects approximately four million newborns and
results in deaths of one million infants worldwide
each year [1—3]. Asphyxia causes deep changes in
homeostasis contributing to impairment of central
hemodynamics and cerebral circulation, and devel-
opment of shock; it also causes the development of
respiratory failure due to intranatal aspiration of
amniotic fluid and damage of the blood air barrier
structures (alveolar epithelium, endothelium, basal
membranes) in preterm newborns [4]. The above
conditions require urgent professional medical aid to
the newborns. In this case, urgent therapeutic inter-
vention during the first hour of life called the «gold-
en hour» by many specialists is effective, because the
outcome of newborn's asphyxia is at issue: stabiliza-
tion and improvement or progressive worsening,
development of shock, postnatal complications,
onset of irreversible changes and the lethal outcome
[5]. Shock is one of the leading causes of early neona-
tal mortality. Understanding the pathophysiology of
shock in newborns contributes to its early diagnosis
and to initiation of an appropriate treatment. The
shock in newborn infants is based on metabolic,
endocrine, gastrointestinal, and neurological disor-
ders, as well as birth trauma [6]. Usually, there is a
combination of adverse factors leading to its devel-
opment.

Consequences of hypoxia and shock have a nega-
tive effect on newborns, causing damage to organs and
systems, contributing to the development of multiple
organ failure. The more severe the perinatal hypoxia is,
the greater the imbalance of oxygen becomes: low oxy-
gen partial pressure (pO,), decreased hemoglobin satu-
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[TocaencTBUS TUTIOKCUN U Pa3BUTHE TTOKA OKa-
3bIBAIOT HETATMBHOE BJUSHHUE HA HOBOPOKICHHBIX,
BBI3BIBAsI TIOBPEIK/ICHUE OPTaHOB U CHCTEM, CIIOCOOCT-
Bys Pas3BUTUIO TIOJUOPTAHHONH HEIOCTATOYHOCTH.
UeMm Tsskesiee TiepeHeceHHas TepUHATAJIbHAS TUTIO-
KCHSI, TeM 3HAYUTEbHEH [ucOaTaHe KUCIOPO/Ia: HU3-
KWH ypoBeHb HarnpskeHust kucaopoza (pO,), cHmxe-
HUe HACBIIEHUST TEMOTJIOONHA KPOBH KUCIOPOIOM,
runiepsaktateMust [7—9], a Takske HapyiieHus ooOMe-
Ha xoJsiectepuna [10]. Teuenue 1moka conmpoBoxKAALT-
Cs1 Pa3BUTHEM HapYIIEHUN MeTabo/u3Ma, JIaKTaT-
aIn03a, KOTOPBIA sIBJIETCS OAHOM U3 HaumboJiee
pacrnpoCcTpaHEHHBIX OUOJIOTUYECKUX TIPOOJTIEM B
IIpaKkTHKe NHTeHCUBHON Tepanuu. [Ipu pasButnu 1ro-
Ka MPOUCXOJUT yBeJWYCHUE TIPOLYKIUU JIAKTaTa U
cHIKeHne 3(hHEeKTUBHOCTH JTAKTATHOTO KJIMPEHCA Ha
KJIETOYHOM YPOBHE, UTO TIPUBOJAT K TUIIEPJAKTATE-
MUU ¥ CHUKEHUIO 3HAUYEHUS BHYTpPUKJIETOYHOTO pH
[11, 12]. HeratuBHble reMomuHamMmmyeckue a(hheKTo
TSZKEJIOTO JIAKTAINI032 TIOATBEPIKIAIOTCS 9KCIIEPH-
MeHTabHBIME JMaHHbiMU [11]. TIpu moke HanbGosiee
PACIIPOCTPAHEHHBIM SIBJIAETCSA JIAKTAT-AIUI03, KaK
pe3yJabraT TKaHeBOW THUIIOKCHUU, KOTOPBIH, B CBOIO
o4epesib, OOBIYHO SIBJISIETCST CJIEICTBUEM THIIONEP(Y-
sun [13—15]. BHyTpuyTpoOHast U MHTpaHATAIbHAS
TUTIOKCHSI BJIUSIIOT Ha BHYTPUYTPOOHYIO M MOCTHA-
TAJBHYIO KOHIIEHTPAIIUIO XOJECTePoJia U TPUTJIUIIE-
PHUIOB B KPOBU HOBOPOJKJICHHBIX. BBICTPO (hopmMupy-
Ionasicss  bIXaTeJbHas — HEJIOCTATOYHOCTb, B
COYETAHUU C COXPAHSIONIENCS TUITOKCeMUeEdt, riry6o-
KUMU HapylieHussMU MeTabosinama (Tuliepakrare-
MU, neUIUT OCHOBAHUMN, TMIIOTPUTJIAIIEPUICMHUS,
TUITOXO0JIECTEPUHEMNUS ), PE3UCTEHTHBIE K TIPOBOIM-
MOIi Teparni, CBUJCTETBCTBYET O TSKECTH W JIJTH-
TEJbHOCTU AHTEHATATbHOU THUIIOKCUU, SBJISIOTCS
(bakTopamu, CIIOCOOCTBYIONIUME Pa3BUTHIO IOKA Y
HOBOPOsK/IeHHBIX [16, 17].

[TepunaranbHas TUIIOKCUS, HAPYIICHUS IEHT-
paTbHON FeMOAMHAMUKY W Pa3BUTHE MOKA ¢ opMu-
POBaHMEM MOJMOPTAHHON HEJOCTATOUHOCTH Y HOBO-
POKJIEHHBIX OCTAIOTCS AKTYaJbHOI TPOOIEMOii,
Tpebyiolieil fajabHeNIIero n3y4eHus.

Ilesb cceroBanmst — OLIEHKA ITOKa3aTesen Me-
Tab0JI1M3Ma, JIMITUAHOIO 0OMEHa U KUCJIOPOLHOIO CTa-
Tycay HOBOPOXK/IEHHBIX C TIepUHATAIbHON TUITOKCHEH.

Marepuan u MeTObI

B wnccienoBanme BRIIOYMIN 53 HOBOPOKICHHBIX pe-
GeHKa, POJAMBIINXCS C IPUSHAKAMME TSIKEJION MepUHATalb-
HO¥l TUTIOKCUU U HU3KOU OIEHKOH 110 mikasie Arrap, KOTo-
pas cocraBisiia Ha 1-ii MuHyTe sKu3Hu 2 OGasia.
HoBoposK/IeHHBIX Pa3/IeTUIN Ha 2 TPYIIIIbI, B 3ABUCUMOCTH
OT HAJTMYHSI KINHITYECKOI KapTUHBI ITTOKA:

e 1-a rpymma «Illok», y HOBOPOXIEHHBIX 3TON
IPYIIIBI CPa3y MocJjie POK/ICHUs WU B PAHHEM HEOHATAJIb-
HOM Iepro/ie pa3BUJICS TUIIOBOJIeMUYecKHi oK. /{narnos
BBICTaBJIEH HA OCHOBAaHUN KJIMHUYECKOI KapTUHbI 3&60.716-
BaHMsl, TIOKa3aTesell eHTPaTbHON TeMOIMHAMUKH;

ration with oxygen, hyperlactatemia [7—9] and there is
cholesterol metabolism impairment in the case of peri-
natal hypoxia [10]. The shock is accompanied by the
development of metabolic disorders and lactic acidosis,
which is one of the most common biological problems in
the intensive therapy practice. When shock develops,
lactate production increases and the effectiveness of the
lactate clearance decreases at the cellular level, thus
leading to hyperlactatemia and decreased intracellular
pH [11, 12]. The negative hemodynamic effects of
severe lactic acidosis are confirmed by experimental
data [11]. Lactic acidosis is the most common condition
at shock as a result of tissue hypoxia, which, in turn, is
commonly caused by hypoperfusion [13—15].
Intrauterine and intranatal hypoxia affects the
intrauterine and postnatal concentration of blood cho-
lesterol and triglyceride levels in newborns. Rapidly
developing respiratory failure in combination with per-
sistent hypoxemia, severe metabolism disorders (hyper-
lactatemia, base deficiency, hypotriglyceridonemia, and
hypocholesterolemia) resistant to the therapy indicates
the severity and long-term duration of antenatal
hypoxia; all these ones represent factors contributing to
the development of shock in newborns [16, 17].

Perinatal hypoxia, central hemodynamic disor-
ders, and the development of shock with multiple
organ failure in newborns remain an urgent problem
requiring further studies.

The aim of the study is to evaluate lipid metab-
olism and oxygen status parameters in infants with
perinatal hypoxia.

Materials and Methods

53 newborn infants born with signs of severe hypoxia
and low Apgar score equal to 2 at the 1st minute of life
were enrolled in the study. Newborns were divided into 2
groups depending on the presence of the clinical presenta-
tion of shock:

o the 15t group «Shocks»; newborns of this group
developed hypovolemic shock immediately after birth or in
the early neonatal period. The condition was diagnosed on
the basis of the clinical presentation of the disease and cen-
tral hemodynamic parameters;

«  the 2nd group «AlH»; in this group, newborns
with perinatal hypoxia, presented no clinical and instru-
mental signs of shock.

The main clinical characteristics of the newborns are
presented in table 1.

There were no significant differences in the gestation-
al age, body weight, and Apgar scoring between the groups,
i.e. newborns of both groups are similar according to the
studied parameters and repewsent two samples of the same
population. Newborns received resuscitation care at birth
including tracheal intubation and switching to mechanical
ventilation. All newborns received professional care in
accordance with the procedure for rendering medical care
in neonatology [18]. The newborns were transferred from
the delivery room to the ICU, where mechanical ventila-
tion (MV) was started.

The following methods were used in the study:

OBINAA PEAHMMATOAOI' M, 2017, 13; 3

www.reanimatology.com

27



28

Critical States in Newborns

DOI:10.15360,/1813-9779-2017-3-25-34

Ta6imua 1. OcHOBHbIE KIMHUYECKUE XapPaKTEPUCTUKU HOBOPOsKAEHHbIX (M*0).
Table 1. Principal clinical characteristics of newborn babies (M+0).

Parameters

Values of parameters in groups

<«Shock», n=27

<AIH», n=26

Gestational age, weeks 32.7£4.6 33.2%5
Body weight, g 2179.6+968.5 2133.5£1050.5
Apgar score at the 15t minute 2(1;4) 2(1;3)
Apgar score at the 5th minute 5(4; 6) 6

The number of children on MV 27 (100%) 26 (100%)
The number of children who received surfactant 14 (51.8%) 13 (50%)
Dose of surfactant, mg/kg 142.2+52 159.2+40

ITpumeuanue. [lia tabu. 1, 2: Parameters — mapamerpsr; Values of parameters in groups — sHaueHus apaMeTpoB B rpynnax. Jls
tabu. 1, 2 u puc. 1—5: «Shock» — «Ilok»; «<AIH» — «OUT» — octpas unrpanaranbias runokcust. Gestational age, weeks — cpox
recraiuu, negesin; Body weight, g — macca tena, rpamm; Apgar score at the 15t (5th) minute — mkana Anrap na 1-it (5-it) Mmun, 6as;
The number of children on MV / who received surfactant — xomaectso nereit Ha UBJI/ nonyuyusmiux cypdakrant; Dose of sur-

factant, mg/kg — nosa cypdakranra, Mr/Kr.

e 2-a rpynna «Octpas MHTpaHaTaJbHas TUIIO-
kcusi»> («OUT»), B KOTOPOI y HOBOPOK/IEHHBIX, IIepeHeC-
KX IEPUHATAIILHOMN TUIOKCUIO, HE OBLIO KIMHUYECKUX U
MHCTPYMEHTAJIbHBIX IIPU3HAKOB 1110KA.

OcHOBHBIE KJIMHUYECKNE XaPAKTEPUCTUKN HOBOPOJK-
JEHHBIX TIPE/ICTABIEHBI B Tabmie 1.

JlocTOBEPHBIX OTJMYNI TTO CPOKY TeCTAINH, Macce Tea,
OLIEHKe T10 MIKasie ATrap, MeK/y TPYIIaMi He BBISBUJIY, T.
€. HOBOPOK/IEHHbIE 0GEUX TPYIIT OJUNHAKOBbI 110 UCCJIEIye-
MbIM [IAPAMETPAM U SIBJISLIMCD JIBYMsI BBIOOPKAMU OJIHOI Te-
HepasIbHOH COBOKYIHOCTU. IIpn poskpeHnn HOBOPOXKIEH-
HBIM OKa3aJ1 PEaHUMAIMOHHYIO MOMOIIb, BKJIOYAIOULYIO
UHTYOAIMIO TPaXeu, [IEPEBOJL HA UCKYCCTBEHHYIO BEHTHIS-
IIUIO JIETKUX. BceM HOBOPOIK/ICHHBIM OKa3a/Ii KBaJndUIiu-
POBaHHYIO ITOMOIIIb B COOTBETCTBUU C MOPSIKOM OKa3aHHs
MEIUIIUHCKOI TIOMOIITH 110 Ipodutio «HeoHatosorust» | 18].
W3 popnsabHOTo 3a1a HOBOPOK/IEHHBIX TIEPEBOIMIIN B TIaJia-
Ty peaHnMaliiy, Ijie JAeTeil MOKII0YaIH K allapaTy UCKyC-
cTBeHHOH BeHTHI AN JieTknx (VBJT).

B pa6ore uCIonb30Banu Cleyiine MeToIbL:

1. KuiuHuueckast OLEHKa COCTOstHUSI pebeHKa mpu
posKIeHnH, BKIIoUyaoias oieHky o imkaie Anrap (OA)
Ha 1-if MUHYTe TI0CTIe POXKIeHUs.

2. Jlnst mpoBeiennst WHGY3UOHHOM Teparmin 1 J1abo-
PATOPHBIX HMCCJIEJOBAHUI BBITIOJHSIN KATETEPUIAIUIO V.
Umbilicalis Tepmormactiambiv kaTerepoM. st mosHoro 6u-
OXUMMYECKOTO NCCIIEIOBAHUST KPOBH, BKJIIOUAIOIIETO OIIpeie-
JIeHUe [TOKa3aTeJiell ra30BOr0 COCTaBa M KUCJIOTHO-OCHOBHOTO
cocrosamsa (KOC), makraTa, KOHIIEHTPAITIH XOJIECTEPIHA 1
TPUTITHIEPUIOB 3200 OCYIIECTBIISIIN B 00beMe 2 MIL.

3. WBJI npoBoamin na anmapare SLE 5000 (SLE
Limited Twin Bridges Business Park).

4. Bo Bpemsa nposesenust IBJI nccienoanu raso-
BBIIl COCTaB, KUCJOTHO-OCHOBHOE COCTOSTHUE U COJep:Ka-
HUe JJaKTaTa eHTPAIbHOI BEHO3HOI KPOBU HA aHATIM3ATO-
pe Gem Premier 3000 (USA).

5. Maremarndeckuii pacueT CpelHETO JABJEHUS B
nbixaresbHbx myTsx (MAP) npoBoauin o dhopmysie:

MAP=K*(PIP-PEEP)*(Tin/(Tin+Tex))+PEEP,
rae K —xoncranra; PIP — nukosoe paBiieHue BJO-
xa, PEEP — nojioskuresbHOe JaBjeHue B KOHIIE BbI0XA;
Tin — Bpewmst Biroxa; Tex — BpeMs BbIZIOXA.

6. MaremaTruecknii pacueT KHACJIOPOTHOTO MH/EK-
ca HacbieHust (OSI, oxygen saturation index) npoBouu
1o opmy.ie:

1. Clinical assessment of the baby's birth status,
including Apgar scoring (AS) at the 1st minute after the
birth;

2. Catheterization of v.umbilicalis using a thermo-
plastic catheter was performed for the infusion therapy and
lab tests; 2 ml of blood was sampled for a complete blood
chemistry test, including tests for blood gases and acid-
base status (ABS), lactate levels, cholesterol and triglyc-
eride levels.

3. MV was performed using the SLE 5000 unit
(SLE Limited Twin Bridges Business Park).

4. Tests for blood gases, acid-base status and level of
central venous blood lactate levels were performed during
the MV using the Gem Premier 3000 Analyzer (USA).

5. The mathematical calculations of the mean air-
way pressure (MAP) were performed using the following
formula:

MAP=K*(PIP-PEEP) * (Tin/(Tin+Tex))+PEEP,
where K -constant; PIP -peak inspiratory pressure,
PEEP — positive end-expiratory pressure; Tin -inspiration
time; Tex — expiration time.

6. The mathematical calculations of the oxygen sat-
uration index (OSI) were performed using the following
formula:

0SI = MAP X FiO, X 100 X SpO,,

where FiO, — inspiratory oxygen fraction (%); MAP
— mean airway pressure (cm H,O); SpO, — blood oxygen
saturation (%).

7. The tests for triglyceride levels in the central
venous blood of newborns during the first hours of life and
on Day 5 were performed using the 400 SAPPHIR unit ,
version 1.8 (Tokyo Boeki LTD, Japan). The enzymatic
photometric test with glycerol-3-phosphate oxidase and a
reagent kit Triglycerides DiaS were used.

8. The tests for cholesterol levels in the central
venous blood of newborns during the first hours of life and
on Day 5 were performed using the 400 SAPPHIR unit ,
version 1.8 (Tokyo Boeki LTD, Japan). The enzymatic
photometric test CHOD-PAP and a reagent kit
Cholesterol DiaS were used.

9.  The obtained results were processed by methods
of descriptive and non-parametric statistics using the
Statistica 6.0 software package. The differences were con-
sidered significant when the level of the statistical signifi-
cance was p<0.01.
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OSI = MAP X FiO, X 100 X SpO,,

rae FiO, — nncnmparopuast dbpakimst kucaopoza (%);
MAP (Mean Airway Pressure) — cpejinee jiaBjieHue B Jibl-
xaresbHbIX yTsX (cm H,O); SpO, — HacwleHne reMo-
riobuna kucaopoaom (%).

7. Ormpenesenue copepxKaHus TPUTJIUIEPUIOB B
IEeHTPATbHON BEHO3HOI KPOBU HOBOPOJK/IEHHBIX B IT€PBbIE
Yachl TOCTHATAIBHON KU3HU U HA 3-€ CYTKH JKI3HU TPOBO-
mun Ha anmnapare SAPPHIR 400, sepcusi 1.8 (Tokyo
Boeki LTD, Japan). Ucrnosnb3oBajicsi hepMeHTaTUBHbIN
oromerpuueckuii Tect ¢ rauiepos-3-gocharokeuazoi,
nabop pearentos Triglycerides DiaS.

8. OmpezesneHre KOIMYeCTBA XOJIECTEPUHA B TIEHT-
PaJIbHO BEHO3HOIT KPOBI HOBOPOKJCHHBIX B IIEPBBIC YACHI
MOCTHATATHHON JKU3HU U Ha 5-€ CYTKU JKU3HU TIPOBOIIN
Ha anmapare SAPPHIR 400, sepcusi 1.8 (Tokyo Boeki
LTD, Japan). Ucnonb3oBaiu hepmMeHTaTUBHBII (hoTOMET-
pudeckuit  tect «CHOD-PAP», mnabop peareHTos
Cholesterol DiaS.

9. TloxyuenHble pe3yabTaThl 00paboTAIN METOIAMU
JIECKPUNITUBHON 1 HeTlapaMeTPUYecKOH CTAaTUCTUKN C HC-
MOJIb30BaHMEM IaKeTa rporpamm «Statistica 6.0». Oru-
YU CAUTAIN JOCTOBEPHBIMU TTPU YPOBHE CTATUCTUIECKON
snaunmoctu p<(,01.

PesyabraThl 1 00CyK/I€HHE

Ocrpas WHTpaHATAJIbHASA TUIIOKCUS U IIOK Y
HOBOPOKIEHHDBIX XaPAKTEPUBYIOTCSI TIIYOOKUMHE Pac-
CTPOICTBAMM KMCJIOTHO-OCHOBHOTO COCTOSTHUS KPO-
Bu (puc. 1). Ilpu poxaeHMn y HOBOPOXKIEHHDIX
rpyribt «IT1IoK» BbIsIBIIEH TIIYOOKUI IEKOMITEHCHPO-
BaHHBI MeTaboJIMYeCKUil JIaKTaT — alij03, 4To
CBU/ICTEJLCTBYET O MEPEHECEHHON TSXKEION meprHa-
TAJILHOI THIIOKCHU, KOTOPast ObLIa MyCKOBBIM MeXa-
HU3MOM [IJTs1 Pa3BUTHUSA 1OKA. /{51 HOBOPOKICHHBIX
rpymibl «ONT» xapakTepHa TOJIBKO THIIEpJIaKTaTe-
MU, OCTaJbHBIE TIOKA3ATENH, OTPAsKAIOIINE ITePIHA-
TaJTbHOE KUCTIOTHO-OCHOBHOE COCTOSHUE, COOTBETCT-
BOBAJIM <«JIETKOMY» MeTab0JIMYECKOMY aI[UI03Y.
BbIsiBUIM CTaTUCTUYECKH IOCTOBEPHbIE OTJINYMS UC-
CJIe/lyeMBIX MTOKa3aTeseil MexK/Iy TpynnamMu maueH-
toB (p<0,01).

JL7151 KOMIIJIEKCHOM OIeHKU BBIPAKEHHOCTU TH-
MOKCUU OICHWBATM KUCJIOPOIHDBIN WHEKC HACBIIIE-
Hust (oxygen saturation index, OST), KoTopbiii sIBJIsI-
eTcs Pe3yJIBTUPYIONIe BEJTWYMHON, OTpaskaioiiei
CTeleHb BhIpakeHHOCTH runokcemuu [19]. Kax Buj-
HO u3 rpaduka (puc. 3) npu pokaeHuN Hanboiee Tsi-
JKeJIast TUTIOKCEMUST ObLIa Y HOBOPOSKIEHHBIX TPYTITIBI
«IIlok», nokasareab OSI ObLI JOCTOBEPHO BbIIIE Y
JleTell 3TOoii TPYIIIb, 110 CPABHEHUIO C JIeTbMU I'PYIIIbI
«OUT» (p<0,01). HecmoTpst Ha MPOBOAMMOE Jieue-
uue u VUBJI, Tedenne moCTTUIIOKCUYECOTO TTePUoa y
HOBOPOXKEHHBIX Tpymibl «IIlok» XapakTepusoBa-
soch yBesmuenuveMm OSI B Teuenue 12 yacos rociie
POKIEHUS, TOCTOBEPHO BBICOKHI €r0 YPOBECHB CO-
XpaH4JIcd B TeUeHHe 48 4acoB NMOCTHATAILHOTO BO3-
pacTa, o0 CPaBHEHUIO C HOBOPOXK/IEHHBIMU TPYIIIIBI
«OUT» (p<0,01). Y neteii rpynmst «ONT» ncereny-

20
[0 Group «Shocks»

17.5 +
E Group <AIH»
15 1+ *

Beb,
mmol/1

pH Lactat,
mmol,/1

HCO,,
mmol/1

Puc. 1. Ilokasaren KHCIOTHO-OCHOBHOTO COCTOSIHHSI M JIAKTATA
KPOBH HOBOPO3K/ICHHBIX TIPH POK/ICHUH.

Fig. 1. Parameters of the acid-base balance and blood lactate
levels in newborns at birth.

Note. * — P<0.01 — significance of differences between groups.
Ipumevanwue. /L5t puc. 1, 2, 5: mmol/l — mmoun /1. * — p<0,01 —
JIOCTOBEPHOCTD OTIIMYMIA MEKLy TPYIIaMu.

o O Tr<0,2mmol/l @ TT >0,2 mmol/1
80 -

70 -
60
50

40 -

30 -

20 -

10 -

Group «Shocks» Group «<AlH»

Puc. 2. IIponieHT HOBOPO KIEHHBIX C PA3IMYHBIM COJI€P KaHUEM
TT.
Fig. 2. Newborns with different values of TG, %.

Results and Discussion

Acute intranatal hypoxia and shock in new-
borns are characterized by severe disorders of the
acid-base balance (Fig. 1). Severe decompensated
metabolic lactic acidosis was diagnosed in «Shocks
group newborns at birth, thus indicating severe peri-
natal hypoxia which had triggered the development
of shock. As for newborns of the «AIH» group,
hyperlactatemia alone was typical; other indicators
of the perinatal acid-base status corresponded to
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eMbIl II0Ka3aTejlb CHUIKAJICS,
YTO CBUIETETBCTBYET O KpaT-
KOBPEMEHHOCTH THIIOKCHH U
BOCCTaHOBJICHUU Ta3000MeH-
HOI (DYHKITUY JIETKUX.
OcHoBHAa4 3a1a4a jgede-
HUS I1I0KAa U TUIIOKCUM —
HOpMaJnU3aIus KHUCIOPOJI-
HOTO CTaTyca HOBOPOKJEH-
HbIX ¢ nomoipio MBJI. Y
HOBOPOKIEHHBIX obeunx
TPYIIIT CTAPTOBBIM PEKUMOM
SIBJSIIACh  CUHXPOHU3UPO-
BaHHas TepeMeKanascs
MPUHYANTENbHAS BEHTUJIS-
nuss (SIMV). Jlnga onenku
addekTUuBHOCTU TIpPOBEjie-
Huss VIBJI usyuena pesyJib-
TUPYIOIIass BeJTUYHHA Tapa-
METPOB  BEHTHJISIUNA  —
MAP (puc. 4). BoibpaHHbie
mapaMeTph BEHTHUISAIUN
Jerkux obecreuynBanu sd-
(dhexTUBHBIN Ta3000MeH U
HEOOXOUMBIN yPOBEHD OK-
CUTEHAIIMN y HOBOPOK/IEH-
HbIxX rpynmbsl «OUT». Uc-
XO/HBIN 1ToKazaresib MAP y
9TUX jieTell ObLT IpUbINIKeH
K (pU3n0IOTUUECKUM 3HAUE-
HUSIM, €T0 KPaTKOBPEMEHHOE
MIOBBIIIIEHNE OTMedYann K 24
yacaM TTPOBEIEHUST BEHTUISI-
MU JIETKUX, B JajibHEIIeM
OBLIM U3MEHEHBI IIapaMeTPhl
NBJI, u MAP mnocrenento
CHMXKaJ0Ch. /[T HOBOpOXK-
neHubix rpymiel «Illok» xa-
pakTepHa WHas KapTHHA:
JUIST TOCTHIKEHUST TIpUeMJe-
MOTO yPOBHSI OKCUTEHAIUN
B TeueHne 12 vacoB mocie
poxxaenuns nmapamerpst MBJI
W3MEHSITH B CTOPOHY yBe-
anuenusa MAP. B nanpueii-
IeM CpeaHsss BeJudYnHa
MAP B TeueHme Bcero Bpe-
MEeHU JiedeHUsI ocTaBajach
npesxkHei, 6e3 TeHIEHIUKU K
CHUJKEHUIO, YTO CBUIETEb-
CTByeT O HeO0OXOJUMOCTH

i - ——
(-] L= (=2
*

-
=
*

0SI, conventional units

ih 6h 12h
Group <Shock» 8.8 10.3 15.6
—&— Group <AlH» 5.4 59 4

48 h
8.6
5.5 4.2

(3=

Puc. 3. lunamuka OSI y HOBOPO KI€HHBIX.

Fig. 3. OSI dynamics in the newborns.

Note.* — P<0.01 — significance of differences between groups.

IIpumeuanwue. [[is puc. 3, 4: h — wac; Conventional units — ycaosubie equauib * — p<0,01 —
JIOCTOBEPHOCTDL OTJIMYMI MEK/Ly FPYIIIAMU.

=

MAP, cm H,O
=

6
ih _Eh _12h

Group <Shocks | 99 | 108 | 119
—®— Group <AlH» | 9.1 9 | 87

24h 48 h 72h 96 h 120h 144 h
10.8 11.1 10.6 10,9 9.5 10.4
10.5 7.6 74 74 7.2 6.6

Puc. 4. [lunamuka cpe/iHero AaBJeHus B AbIXATEJIbHBIX IYTIX Y HOBOPOK/EHHBIX BO BPEMs
npoBeaenus: UBJI.

Fig. 4. MAP dynamics in the newborns during the MV.

Note. * — P<0.01 — significance of differences between groups.

IIpumeuanue. cm H,yO — cm BogH. ct. * — p<<0,01 — 1ocTOBEPHOCTD OTIMYUIT MEXK/LY IPYII-
amu.

nposenenust IBJI ¢ «kecTkuMu» mapameTrpamu,
NI TOCTUKEHUS TTPUEMJIEMOTO YPOBHS OKCHTe-
Hainuu. B rpynne «Illok» B mpoBeseHnN BBICOKO-
qacTotHOl o6bemHOil (BUO) MBJI Hyxpamach
MOJIOBUHA HOBOPOXKICHHBIX, B rpynie «ONT» ne
OBLIO TIOKA3aHUIL IJIsT TIPUMEHEHUsSI 3TOTO METO/[A
NBJI (tabi. 2).

mild metabolic acidosis. Statistically significant dif-
ferences in the studied parameters between groups of
patients were found (P<0.01).

To assess the severity of hypoxia, the oxygen
saturation index (OSI) was calculated, that was
resulted frome the severity of hypoxemia [19]. As it
can be seen from the plot (Fig. 3), the most severe
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Ta6auua 2. [Tokasaresu pecnupaTopHoil tepanmuu (M+0).
Table 2. Parameters of respiratory therapy (M+0).

Parameters Values of parameters in groups

<«Shock», n=27 <AIH», n=26

MYV duration, h 119.7+£82 101£80
The number of children on HFOV 14 (51.8%)* —
Start of HFOV, h 17.6+5.2* —
HFOV duration, h 39.5+13.6* —

Note. * — P<0.01 — significance of differences between groups.
Ipumeyanue. MV duration, h — maurenasrocrs UBJI, yac; The number of children on HFOV — kosmmuectso nereit ma B4O VBJI;
Start of HFOV — nauyasio B4O UBJI; HFOV duration — ammrensaocts BUO NUBJL * — p<0,01 — 1ocToBEpHOCTD PA3JIUUNil MEXK-

Jly TpyTIIaMu.

O Group «Shocks> [l Group <AIH»

ra £
B &1 W &

&

TG and CS, mmol/1

=
&

TGatbirth TGonDay3  CSatbirth CSonDay5

Puc. 5. Conep:xanue TI u XC y HOBOPOK/E€HHBIX B MpPOIECCE
JIeYeHus..

Fig. 5. TG and cholesterol levels in the newborns during treat-
ment.

Note. For the meanings of abbreviations refer to materials and
methods. * — was a significant growth of TG and CS levels as com-
pared to the first 24 hours of life (P<0.01).

IIpumeyanue. Pacuidposky abOpeBUaTyp CM. B MaTepuajiax u
meronax: TG at birth — TT npu poxaernn; TG on Day 5 — TT
na 5 cyrku; CS at birth — XC npu poxzaenuu; CS on Day 5 — XC
5 CYTKH. * — IOCTOBEPHBIN POCT MOKA3aTeel, M0 CPABHEHHIO C
1-u cyrkamn sxuszun (p<0,01).

NccaenoBaiyn HEKOTOPbIE TTOKA3ATEH JITTU]L-
HOrO 0OMeHa, B yactHocTH, Tpuriautepuast (TT) u
xoJiectepuH (XC), KOTOpBIE SBJIAIOTCA BaXKHEUIITH-
MU KOMITOHEHTAMU KJIETOYHBIX MeMOpaH, UTPaioT
pOJib B paHHEH MOCTHATAJIbHOU afanTalluil HOBO-
posxkaentoro pebenka (puc. 5). Cozepxanue TT u
XC KpoBU TIPU POKIECHUU JTOCTOBEPHO HE OTINYA-
Joch Mexay rpynnamu (p>0,01). ¥ xereii rpynib
«ITok» conepskanue TI cocrasasio 0,46%0,4
MMOJIb/J1, B Tpytme «OUT» — 0,39£0,2 mmous /1.
[Tpu peranprom amanusze y 26,9% mnereii rpymiibi
«OUT» BoistBUIM TIyOOKYI0 TUIOTPUTIUIEPUIE-
Mmuto, KonteuTpaius TT B kpoBu He nipesbiniasa 0,2
MMOJIb/JT (puc. 2). D10 Gblan TIyGOKOHETOHOIIEH-
Hble HOBOPOXKJIEHHbIE cO cpokoM rectariuu 30,117
HeJl., Maccoii Tesra ipu poskaerun 1510+428 r., nm-
tesbrocTh UBJI y Hux cocrasusa 130,3 298 wac. ¥
33,3% noBopoxaenubix rpymibl «[I1lok» Takke Bbi-
SIBUJTH TJIYOOKYIO TUIIOTPUTIIUIIEPUIEMUIO, KOTOPAsT

hypoxemia at the birth was registered in newborns of
the «Shocks group; the OSI value was significantly
higher in children of this group than that in the
«ATH» (P<0.01). Despite the treatment and
mechanical ventilation, during the posthypoxic peri-
od, newborns from the «Shock» group were charac-
terized by increased OSI values over 12 hours after
birth; its significantly high level persisted for 48
hours after the delivery, as compared to newborns of
the «ATH» group (P<0.01). In infants of the «ATH»
group, the studied parameter decreased indicating
the short duration of hypoxia and recovery of the
gas-exchange function of lungs.

The main objective of shock and hypoxia treat-
ment was newborns' oxygen status normalization
using the MV. In newborns of both groups, the syn-
chronized intermittent mandatory ventilation
(SIMV) became the starting ventilation mode. To
assess the MV effectiveness, the resulting value of the
ventilation parameters, MAP, was studied (Fig. 4).
The selected ventilation parameters ensured an effec-
tive gas exchange and the required level of oxygena-
tion in newborns of the «AIH» group. The baseline
MAP parameter in these children was close to the
physiological values; its transient increase was regis-
tered by the 24th hour of the ventilation; then MV
parameters were reduced, and the MAP values grad-
ually decreased. A different situation was typical for
newborns of the «Shock» group: to achieve an accept-
able level of oxygenation within 24 hours after birth,
MV settings were increased. Later, the mean MAP
value throughout the treatment period remained the
same with no trend to decrease indicating the need
for MV with rigid parameters to achieve an accept-
able oxygenation status. In the «Shock» group, a half
of newborns required HFOV; however, in the «ATH»
group, there were no indications for this procedure
(Table 2).

Some indicators of lipid metabolism particular-
ly triglycerides (TG) and cholesterol (CS) levels
were studied as essential components of cell mem-
branes contributing to the early postnatal adaptation
of a newborn baby (Fig. 5). TG and cholesterol lev-
els did not significantly differ between groups
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XapakTepHa /IJid HeJIOHONIEHHBIX ZIeTeil CO CPOKOM
recraiuu 30,4%3,4 Hex., Maccoil Tesia TIPU POKJie-
uun 1896,7+£700 r. u muurenpHocThio VBJI
161,7+86,4 yac. BoigBuianm cTaTUCTHUYECKH JOCTO-
BepHble oTINuus JAaurteabHoctu UBJI mexay rpyr-
namu nanuenToB (p<0,01). Ilpu poxaernn y HOBO-
POKICHHBIX obenx TPy onpeaensaan
runoxosiectepunemuio: 1,36=0,5 MMoub/1 y neteii
rpymibl «Ilok» u 1,42+0,6 mmosb/i B TpyIliie
«OUNT», nocTOBEPHBIX OTAWYUI MEXKIY TpyIIaMu
ue BoisBun (p>0,01).

[IpoBosMMas Tepamnus, HalpaBJIeHHAA HA yCT-
paHeHue TOCJe/ICTBUI MepuHaTaJIbHON TUIIOKCHH,
paspeleHnio MoKa, crnocobCTBOBAJA HOPMAIU3a-
uu nokasareseil razooomena, KOC, comepsxanust
aakrara, TT u XC (puc. 5). Teuenue pannero Boc-
CTaHOBUTEJBHOTO TIEPUOJIA XaPAKTEPU30BAIOCDH
HOpMaJIu3alyeil mokasaTesieil JUIUAHOIo oOMeHa.
K 5-m cyrtkam sxusnu y pereit rpymnmst «Illok» co-
nepsxkanue TT cocrasumo 1,1£0,6, XC — 3,2+1,2
MMOJTb/JI, Y HOBOPOKAEeHHBIX Tpynibpl «OUT» co-
nep:xanue TT cocraBuno 1,2+0,8 mmoun/i, XC —
2,8+0,8 MMOJIB/J1, T. €. IPOU3OIIENT [OCTOBEPHBIN
pOCT TIoKa3aTesel, o CPaBHEHUIO C TIEPBBIMU CYT-
kamu skuznu (p<0,01).

[lepunatasbHasi achuKCUsA U ee OCTOKHEHUS
OCTAIOTCSI TJIABHBIMU [IPUYMHAMU CMEPTHOCTHU U 3260-
JIEBAEMOCTH HOBOPOK/IeHHDBIX. HecMoTpst Ha paspabo-
TaHHBIC CTAHAPTHBIC METOBI JIEUEHUS U KOHTPOJIA,
KpaiiHe BaKHO BOCCTAHOBJIEHME (DYHKIUN B OJIMIKAl-
1Iee 4achl U JIHN TIOCTTUIIOKCUYECKOTO TIEPHO/IA, T.K. B
3TO BpPEMs I'MIIOKCUYECKOE MOBPEKICHNE OPTaHOB M
TKaHel, a TakKe TOJIOBHOTO MO3Ta, MOKET HAXO[UThCA
B JIOKJIMHUYECKOH, oOparumoit crajuu [20)].

HoBoposkeHHbie 04eHb YyBCTBUTEIbHBI K TH-
MOKCUU U OKCUIATUBHOMY CTPECCY, KOTOPbIE OKA3bI-
BAIOT HEraTUBHOE BJIMSHUE HA MAIUEHTOB B KPUTHU-
YECKOM COCTOSTHUH, BBI3bIBAS MTOBPEXKIEHNE OPTAaHOB
U CUCTEM Ha Pa3JIndyHOM MOP(MOJIOTMIECKOM YPOBHE.
Bakna paHHSS KOMIIEKCHAS TUATHOCTHUKA TICPUHA-
TaJbHOW TUIIOKCUU, MOKA C MCIOJb30BAaHUEM KaK
OBICTPBIX ¥ JOCTOBEPHBIX JTAGOPATOPHBIX KPUTEPUEB,
TaK ¥ COBPEMEHHBIX YyBCTBUTEJIbHBIX MAPKEPOB T'H-
nokcuu [1]. Jlakrar, Kak Haubosiee OBICTPBINA U J10-
CTYITHBIM MapKep, MTUPOKO UCIIOJIb3YETCS B IUATHOC-
THKe 2TUX cocToganil. OH ABJAETCS MOKa3aTeIeM
AJIEKBATHON JIOCTABKU KHUCJIOPO/IA IPUTPOITUTAMH K
OpraHaM U TKaHSM, U TI03BOJISIET OIICHUTD CTETIeHb U
JUTUTEJLHOCTD «KUCJIOPOJHOTO TOJIOJAHUS» TKAHEH.
YBesmueHue KOHIIEHTPAIIUU JIaKTaTa CBUIETEIIbCT-
ByeT 00 yCUJIEHUU aHa3POOHOTO IyTH MeTaboIu3Ma
B OpraHu3Me B yCJIOBUSAX TUIIOKCUH, B TOM YUCJIE U B
IPUTPOIIUTAX.

B macrosiiee BpeMs B OCHOBE IaToTeHe3a MOKa
JICKUT MYJBTUMOJIATTbHAS KOHIETIUSA, TO3BOJISIO-
1as pacCMaTpUBaTh BO3MOKHBIE (DaKTOPBI PAa3BUTHSA
MOCTTUTIOKCUYECKUX OCTOKHEHUI Y HOBOPOK/CH-
Hbix. Kpaiine HeoOX0MM AMATHOCTUYECKUI U Tepa-

(P>0.01). In the «Shock» group and in the «ATH»
group, the TG level was 0.46+0.4 mmol/l and
0.39+0.2 mmol/l, respectively. A detailed analysis
demonstrated that 26.9% of children in the «ATH»
group presented severe hypotriglyceridemia; the TG
blood level did not exceed 0.2 mmol/1 (Fig. 2). These
were small preterm infants with a gestational age of
30.1+1.7 weeks and a birth weight 0f1510+£428 g; the
MV duration was equal to 130.3£98 h. 33.3% of new-
borns of the «Shocks group also presented severe
hypotriglyceridemia which is typical for preterm
infants with a gestational age of 30.4+3.4 weeks,
birth weight of 1896.7+700, and MV duration of
161.7£86.4 h. Statistically significant differences in
the MV duration between groups of patients were
found (P<0.01). Hypocholesterolemia was diag-
nosed in newborns of both groups at birth: 1.36+0.5
mmol/l in infants of the «Shock» group and 1.42+0.6
mmol/l in the «AIH» group; no significant differ-
ences between groups were found (P>0.01).

The therapy directed to eliminate consequences
of perinatal hypoxia and resolve the shock con-
tributed to normalization of gas exchange parameters,
ABS, lactate, TG and CS levels (Fig. 5). The course of
the early recovery period was characterized by nor-
malization of lipid metabolism parameters. By the 5th
day of life, the TG level in infants of the «Shocks
group was equal to 1.1£0.6, the CS level was 3.2+1.2
mmol/l; in newborns of the «<ATH» group, the TG
level was 1.2£0.8 mmol/l, and the CS level
was2.8£0.8 mmol/l, i.e. there was a significant growth
as compared to the first 24 hours of life (P<0.01).

Perinatal asphyxia and its complications
remain the main causes of mortality and morbidity of
the newborns. Despite the existing standard meth-
ods of treatment and monitoring, it is extremely
important to recover the function within the first
hours and days of the post-hypoxic period, because
at this time the hypoxic damage of organs and tis-
sues, as well as of the brain might be in a pre-clinical,
i.e. reversible stage [20].

Newborns are very sensitive to hypoxia and
oxidative stress, which have a negative impact on
critical state patients, causing damage of organs and
systems at different morphological levels. Early com-
plex diagnosis of perinatal hypoxia and shock using
both fast and reliable laboratory criteria and modern
sensitive markers of hypoxia is important [1].
Lactate as the quickest and most accessible method
is widely used in the diagnosis of these conditions. It
is an indicator of adequate oxygen delivery to organs
and tissues by erythrocytes, and it allows assessing
the degree and duration of tissue «oxygen starva-
tion». The increased lactate levels indicate the
enhancement of metabolic anaerobic pathway in a
body in case of hypoxia, including erythrocytes.

At present, a multimodal concept is the basis of
the pathogenesis of shock; it permits to consider pos-
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KpMTM‘IeCKT/le COCTOAHMS HOBOPOIKACHHDIX

MEBTUYECKUH MOAX0J K KPUTHUECKOMY COCTOSHHIO
HOBOPOXKJ/IEHHOTO, /Uil TpoBesenus auddepeniiu-
AJTbHON JIMAaTHOCTUKU CETICHCA U JIEKOMIICHCUPOBAH-
HOTO TIOPOKa cep/ilia. 3HaHUe MOTEHIUMAIBHBIX OIac-
HBIX 7151 KU3HU HOBOPOJKIEHHOTO COCTOSTHUN, B TOM
Yyucjie W MI0KA, MO3BOJISCT 3HAYUTEJNBHO YJIYUIIUTD
JIMATHOCTUKY U YJIYYIIUTD PE3YJIbTaThl JeueHus [6].

I[JIH JieyeHU MIOKa IMPUMEHAIOTCA pa3/IndYHbIe

TaKTUKW, HO JaHHbIE TI0 AOJITOCPOYHOMY BbBIKHWBaA-
HUIO ¥ HEBPOJOTUYECKUM Pe3yJbTaTaM IocJe pas-
JIMYHBIX METOAOB JICHEHNA HEJOCTAaTOYHbI, U 6y[[y-
e Hay4YHO-HCCJe0BaTe/IbCKHE pa6OTbI JOJIKHDBI
COCPENIOTOYNTRLCS Ha 3TOM [21].

3akiaoueHue

[Ipn nepuHaTaIbHON TMIIOKCUMM MHTPAHATATIBHO

MPOUCXOUT KOMILJIEKCHOE HapyHIeHre MeTaboIn3Ma,
MPOSIBJISIONIEECS] TIPH POKACHUN MeTabOJUIECKUM
AIWU/I030M PA3JIMYHON CTENEHN BBIPAKEHHOCTH, cOa-
gancoMm TT n XC. YeMm jymuresbHee U TsKeslee TUIIO-
KCHst, TeM OOJIbIIIe BBIPAsKEHBI HAPYIIEHUST KUCJIOTHO-
OCHOBHOTO COCTaBa 1 COJICPIKAHMS JIAKTaTa KPOBH ITPU
poxxnennn. «Kpurnaeckue» mokasarerm pH, yaxrara,
nedurnra OyhepHbIX OCHOBAHUI KPOBU (Pa3BUTHE Jie-
KOMITEHCHPOBAHHOTO JIAKTAT-AIIM/1032) TUTIOTPUTIIHIIE-
puzieMust, TUTIOXOJIECTEPUHEMUS SBJISIOTCS TTATOTHO-
MOHUYHBIMH JIJIs1 PA3BUTHA MIOKA Y HOBOPO3K/ICHHBIX.
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sible factors of development of posthypoxic compli-
cations in newborns. A diagnostic and therapeutic
approach to manage the newborn's critical state is
essential for differential diagnosis of sepsis or critical
heart defect. Knowledge of potential life-threatening
conditions of newborns including shock can signifi-
cantly improve the diagnosis and improve the results
of treatment [6].

Different strategies are applied to treat shock,

but data on long-term survival and neurological out-
comes after different treatment options are insuffi-
cient, and future research should focus on this [21].

Conclusion

Therefore, the study demonstrated that there

was intranatal complex metabolism impairment in
the case of perinatal hypoxia; at birth, it manifested
by metabolic acidosis of various degrees of severity
and imbalance of triglycerides and cholesterol levels.
The longer and more severe hypoxia is, the more
severe acid-base balance and blood lactate level
impairment at birth become. Critical pH and lactate
values, blood buffer base deficiency (development of

decompensated

lactic acidosis), hypotriglyc-

eridemia, and hypocholesterolemia are pathogno-
monic for perinatal hypoxia and shock development
in newborns.
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Iluccepranuu Ha COMCKaHUE YYEHOU CTENEHH JOKTOPa HAyK 6e3 omy0.m-
KOBaHHUSI OCHOBHBIX HAYUYHBIX Pe3yJbTaTOB B BEAYIIUX KyPHAJIAX U U3JJaHUAX,
nepeyeHb KOTOPBIX YTBEPsKAEeH Bpiciueil arrecranMOHHOW KomMuccueid, OyayT
OTKJIOHEHBI B cBs13U ¢ HapymeHueM 1. 10 ITosokeHus o nopsake npucy>kaeHus
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