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BEYHBIU KOH®JIUKT:
«KU3Hb MATEPHU UJIN IIJIOJA?»

«B 1537 200y y aHenulickoli koponeebi [xeiH Celumyp
Ha4yanacb npexoespeMeHHasi podosass 0dessmeslbHOCMb,
Komopasi He npoepeccuposana. [okmopa moanu unu
nposecmu  Kecapeso  ceyeHue (6e3  npumeHeHus
aHecmemukos, mak ux moada He 6bi10) unu no3sonumb
nnody ymepems. [lepebili 6b160p 6b111 cesi3aH ¢ HeU36exHol
cmepmbo mamepu. 06 amom 6bin10 coobujeHo cynpyay
Ixeun koponro eHpuxy VI, komopbiu npukasan epayam
«cnacmu pebeHka s0b6bIMU cpedcmeamMu, a Opyayro
XEHWUHY Mbl CMOXeM Halmu». PebeHOK cman Koposiem
ddsapdom Vl.»

(Tonse N.K. Raju, 1999)



ACOUKCHUA HOBOPOKEHHOI'O

«MnapgeHeL| nHorga cTonbko cnab poanTcs, YTO OH TUXO WM COBCEM HE KPUYMT,
UMW ObIWKT TPYOHO, Mano, Peako, ABMXEHWe ero eBa NPUMETHO, TEMNO NATHAMMU
UN1 BOBCE NMOCMHENo, nobarpoBeno, NoYepHeno, TO BCAKYIO NMOMOLLb noJaTb eMy
cnepBa Ner4anwmmn cpeacteamit... Mtak, BO-NepBbIX, HAANEXKUT NpPbICKaTb Ha
MNafeHUua TENnmnow BOAOK, MCKYCHO TepeTb ero MOnoTeHLeM unu rybkoto,
HaMOYEHHYI0 KPenuTeNbHOW, HECKOMbKO AYLIMCTOK BOAOK; B POT NYCTUTb MY
HECKONbKO Kanenb BWHa Genoro unu Ton e BOAbl AYLWUCTON U KypUTb NajaHoMm,
noTepeTb MOJOLLBbI LLETKOK, TaKKe WU Ha pyKax ero kadyaTb nonesHo. Bnpoyem,
NyYLLNiA cnoco® ecTb: B HOCY NMEroHbKO MaxpoBbiM KOHLOM Mepbillka Kak Obl
noekoTaTb. [1pyn cem HaxopsiLLYHCS BO PTY NPUAMMLLYIO BOKPYF CUX MECT BCAKYHO
MOKPOTY CTapaTbCst UCKYCHO OYUCTUTb U BbIHYTb. ECnn e cum cnocobbl He JaT
nonb3y WUnu MnageHel 6e3 BCAKOTO [BWKEHMS W NMOCWHEN, TO MPW NEPBOM €ro
YCMOTPEHWW [JOIHKHO eMy B POT AblllaTh, 3aXaB HOC, UMW AbILAaTh B HOC, CKaBLUM
pPOT, YTOObI BO3AYX MPOMYCTUTh B €0 NErkue»

«CjI0BO 0 NpaBWJIbHOM BOCHHTAHHM C MJIAJEHYECTBA B PaCCY:KICHHH TeJa,
cay:Kallee K pa3sMHOXKeHHI0 B 00mecTBe Hapoaa» (3u10eaun C.I'., 1775)



HEOHATOJIOI

TEPATIEBT

AHECTE3NONOT



NE®UHULINU

* l'unokcemusn (hypo — mamno; oxygenium — kuciopon (1ar); haima — xpoBb (rped)) —
CHIDKCHHE COJICPIKaHMUs KUCI0PO/ia B KPOBH BCIICACTBUE PA3IMYHBIX IPUYUH.

* I'unoxkcusa (hypo — mano; 0Xygenium-— KHCJIOPOJ, JIaT) — THIIOBOM MaTOJIO0THYCCKHIM
IPOLIECC, KOTOPHIH OOYCIOBICH HEIOCTATOUYHBIM IOCTYIUICHHMEM KHCIOpPOAAa B TKaHU H
KJICTKM OPraHU3Ma, COIPOBOXIAIOIIMKICS HApYIICHUEM a’poOHOro Meradoiau3Ma u
JeKAIIMI B OCHOBE CHHAPOMA MMOJIMOPraHHON HEI0CTAaTOYHOCTH HOBOPOXK ICHHBIX.

* Acghuxcusn (rped. asphyxia, OykBaJbHO OTCYTCTBHEC IIyJIbCa, OT a — OTPHUIATCIbHAS
gacTuna u SpPhyxis — mynbc) ompenmensercs Kak «... — Yaylibe, OOYCIIOBICHHOE
KHCJIOPOIHBIM TOJI0JaHUEM U M30BITKOM YITIEKUCIOTH B KPOBH M TKaHSX, HAIIPUMED MpHU
CIIaBJIMBAaHUU JIBIXATEIBHBIX IMyTeH W3BHE (YIyIICHHE), 3aKPBITHH UX MPOCBETa OTEKOM
U T. .9

Acohukcus omnpenensiercs KaK COCTOSHHE HapyIIEHHOro Tra3o00MeHa B JIETKHX,
CJICACTBUEM KOTOPOTO SIBJISIFOTCSI TUTIOKCEMHUSI, TUTIEPKAITHUS 1 META00IMYECKUN alli103

(Low J.A., 1997).

*Hwemua (ot rped. ISChO — 3aepkuBaro, oCTaHABIMBaKO M haima — KpoBb) — THUITOBOM
MATOJIOTUYECKUI MPOLECC, XapaKTEPU3YIOIIUIC HAPYIIEHHEM KPOBOCHAOKEHUSI KaKOM-
aM00 YacTH Teja B pe3ysibrare (PyHKIHOHAIBHOTO (CIa3M) UM OPTaHUYECKOTO CYKECHMUS,
100 3aKpBITHUS MPOCBETA MUTAIOIIET0 cocyaa. OcTpas AIUTEIbHAS UIIEMUS TPUBOJIUT K
uH(apKTy oprasa.
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OKCUTEHAILIMS IJIOJTA
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T'MMOKCHUS KPUTHYECKUX COCTOSHUM

IK3OI'EHHASA T'NITOKCUA

—

CHUCTEMHBIA YPOBEHb

J

AKTHUBAIIAS CUMITATO-AIPEHAJIOBOM

T

KJIETOYHBIA YPOBEHb

AKTUBALMA CAT

J

u T'NINOTATAMO-THITIOPU3APHO-
HAJIMMOYEYHUKOBOM CUCTEM

J

HAPYIIEHUS CUCTEMHOM

I'EMOAUHAMMKMU,
MUKPOIIUPKYJISIINNA, TKAHEBOM
NEP®Y3UU, TEMOPEOJTOI'HMYECKHUE
HAPYIIEHUSA

e

TAMTOKCEMUS
METABOJIMYECKH ALIMI03

J

CUHAPOM CUCTEMHOI'O
BOCITAJIMTEJIBHOI'O OTBETA

Y

MUTOXOH/IPUAJIBHAS
HUTOITATUA
(OmosHepreTuyeckasi — TKaHeBast
TUIIOKCHS)

g

IHOJIMOPTAHHASA
HEAOCTATOYHOCTb
IonaBiaenue YHEPro3aBUCUMBIX
(pyHkumi, pyHKIMOHAJbHBIE U
CTPYKTYPHbI€ HAPYIIEHH S, AKTUBALMSA
npoueccoB I1OJI, necTpykums
MeMOpaH, HEKPO3 U HEKPOOH03




TUIMOBOU OTBET KJETKH HA BO3JIEUCTBHUE
®JIOTOT'EHA

LIt [ AAATITARWS
NAPAHEKPO3
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HEKPOEBNO3 - CB0o60aHO-paguKanbHbIN
. HecnocobHocTb K
CaMOCTOATENIbHOM
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I'NITOKCUSI = ITOBPEKJIEHUE MI/ITOXOHI[PHIZ
[UNOKCUA

:

VaenuueHue NPOHULIAEMOCTH BHYTPEHHER MEMOpaHb ANA KaTHOHOB

e

Pocr notpebnenius Napenue Bxoa MOHOB

kiUCnopoaa B mMeMBparHoro kanua 1 ocdara

COCTOAHMM 4 noTeHuuana B MaTpuKC
CHitxerue HabyxaHue
cnocobHOCTH MaTPUKCa
Hakannuears

WOMB! KanbUus



PABPYUIEHUE MUTOXOHIPUU
—- IPUYHUHA CCBO

CMepTh HaliMeHTOB B KPUTUUYECKMUX COCTOAHUAX CBA3AJIU C
AchyHKIOUEN MUTOXOHIPUIA
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KOMMEHTHPOEATL

NoOANMHCATECA HA PYBPHKY «HAYKA: % Follow @mednewsscience

T'10ens MaUMeHTOER C HeIbIM pAToM 3a00MeBaHMil MO®XeT OBITE CJIEACTEMEM HAPYVIIIEHMI B paboTe
MMTOXOHAOpMIL. 00 3TOM roBOpPMTCA B IOKIale JOKTOopa DMomormyeckx HavK JImuTpua 3opoBa,
npodeccopa HMHM dHM3uMKo-XMMMYecKoll OMomorMmu mMeHM Benosepckoro, nmpencrasneHHOM Ha 38-M

KoHrpecce @enepaliui eBponelcKMy OMoxXxuMHMYecKHy obniecTs (PEBQ).

Tlo cnoBam 30poBa, CMEPTH OOMBHBIX C TOYEYHO HEMOCTATOYHOCTRIO, TOCTeIHMMM CTAIMAMM
OHKOJIOTHMYECKHX 3a00/IeBaHMil, MOMMOPraHHol HENOCTATOYHOCTRI, BHE3ATTHOM OCTAHOBKOM cepmila
M TaK Oajlee MOTVT OBITE PE3VIBTATOM MATOMOTHYECKO aKTMBHOCTH MMMVHHOI CMCTEMBI B OTBET Ha
TTOBRIIIEHHVIO BRIPADOTKY aKTMBHBIX OPM KMCIOPOIa B MUTOXOHIPHAX, THMO0 B OTBET Ha MaCCOBOE
paspyiIeHHe 3TMX OPTraHesl (He TAK JaBHO ObLITO VCTAHOBIEHO, YTO IIPH MTOTIAIaHMK B KPOBOTOK
dparMeHThl MMTOXOHAOPMI CIToCOOHEI BRIZBIBATE CHCTEMHYVED BOCTIAIMTETBHVIO PeaKIIHIO).



NOCTTMNOKCHUHECKUE AUCBANAHCDI
TOMEOCTA3A

METABOJMYECKUM AYTOKOHUJ103

NurubupoBaHue MpoMeKyTOUHOTO OOMEHA, MPOSIBIISIIONICECS B BUJIE POTPECCUPOBAHUS JTaKTaT-
anu03a, yenuueHue npoaykroB [TOJI u cBOOOIHO-paIuKaIbHOTO OKUCICHUS

OKCHUJIATUBHbBIN AYTOKOU103

JIuzuc meMOpaH, HEKpO3 M HEKpOOMO3 KIETOK, OOYCJOBJICHHBI aKTHUBALIMEN IPOLIECCOB
MEPEKUCHOTO OKUCIIEHUS JINMUIO0B U CBOOOTHO-PAANKAIBHOTO OKUCIICHUS

JUTAHJ-PEHENTOPHBIA (MEAUATOPHBIN) AYTOKONJI03

NurubupoBanre CUTHAIBHBIX M TPAHCIOPTHBIX CUCTEM KJIETKU. [ JTaBHOW OTIIMUMUTENIBHOW YepTOM
ATOr0 ayTOKOM03a SIBJIETCS IKCANTOTOKCHYHOCTH — «II0Teps KaiblueBoro romeoctasa» (I1.

Cadap, 1983)

IUTOKUHOBBIH (AAI'E3UBHO-BOCIAJIMTEJIbHBIN) AYTOKOU]IO3

PaspymeHHe IT'MCTOICMATHYCCKUX 6apbep0B N KIJICTOYHBIX KOHTAKTOB, MHHUIHALHUA W YCHUICHUC
JJOKAJIBHBIX 1 CUCTCMHBIX ITOCTTUIIOKCHYCCKHUX BOCIHAJINTCIIbHBIX peaKuHﬁ

HEKPOBUOTHYECKHUM (AITIOIITO3HBIN) AYTOKOUI03

[TocaenHsst cTaaus MOCTUIIEMHUYECKOTO U TTOCTTUTIIOKCHYECKOTO KacKa 0B, HeOOpaTuMasi THOEITh
KJIETOK ITyTEM HEKpoOHo3a
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I'NMINOKCHUA INVTOJA KAK ITPUYUHA TITOPAYKEHUSA ITHC

JMeursinflammation. 2013 Jan 24;10:13. doi: 10.1186/1742-2094-10-13.

Cerebral inflammation and mobilization of the peripheral immune system following global hypoxia-ischemia in
preterm sheep.

Jellema RK', Lima Passos V. Zwanenburg A Ophelders DR, De Munter S, Vanderlocht J. Germeraad WT, Kuypers E. Collins JJ, Cleutjens JP.
Jennekens W, Gavilanes AW, Seehase M, Vles HJ, Steinbusch H, Andriessen P, Waolfts TG, Kramer BV

# Author information

Abstract

BACKGROUND: Hypoxic-ischemic encephalopathy (HIE) is one of the most important causes of brain injury in preterm infants. Preterm
HIE is predominantly caused by global hypoxia-ischemia (HI). In contrast, focal ischemia is most common in the adult brain and known fo
result in cerebral inflammation and activation of the peripheral immune system. These inflammatory responses are considered to play an
important role in the adverse outcomes following brain ischemia. In this study, we hypothesize that cerebral and peripheral immune
activation is also involved in preterm brain injury after global HI.

METHODS: Preterm instrumented fetal sheep were exposed to 25 minutes of umbilical cord occlusion (UCQ) (n = 8) at 0.7 gestation.
Sham-treated animals (n = 8) were used as a control group. Brain sections were stained for ionized calcium binding adaptor molecule 1
(IBA-1) to investigate microglial proliferation and activation. The peripheral immune system was studied by assessment of circulating
white blood cell counts, cellular changes of the spleen and influx of peripheral immune cells (MPO-positive neutrophils) into the brain.
Pre-oligodendrocytes (preOLs) and myelin basic protein (MBP) were detected to determine white matter injury. Electro-encephalography
(EEG) was recorded to assess functional impairment by interburst interval (IBl) length analysis.

RESULTS: Global HI resulted in profound activation and proliferation of microglia in the hippocampus, periventricular and subcortical
white matter. In addition, non-preferential mobilization of white blood cells into the circulation was observed within 1 day after global HI
and a significant influx of neutrophils into the brain was detected 7 days after the global Hl insult. Furthermore, global HI resulted in
marked involution of the spleen, which could not be explained by increased splenic apoptosis. In concordance with cerebral inflammation,
global Hl induced severe brain atrophy, region-specific preOL vulnerability, hypomyelination and persistent suppressed brain function.

CONCLUSIONS: Our data provided evidence that global Hl in preterm ovine fetuses resulted in profound cerebral inflammation and
mobilization of the peripheral innate immune system. These inflammatory responses were paralleled by marked injury and functional loss
of the preterm brain. Further understanding of the interplay between preterm brain inflammation and activation of the peripheral immune
system following global HI will contribute to the development of future therapeutic interventions in preterm HIE.



BOJIE3Hb KAK ITPOSBJIEHUE JIMCTPECCA IIVIOJA
Ginekol Pol. 2014 Jan:85(1).43-3.

[Fetal programming as a cause of chronic diseases in adult ife].

[Article in Polish]
Seremak-Mrozikiewicz A" Barlk M, Drews K2

4 Author information

Abstract

Long-term adaptive changes occurring in a developing fetus in response to unstable in utero environmental condifions, which appear at
a particular fime (critical window), are called intrauterine or fefal programming. These adapiive changes are beneficial during the
intrauterine period because they adapt the fetus to current needs, but may turn out to be hamiul in the end and lead fo development of
chronic diseases in adult lite. Fefal programming means the structural and functional changing of an organism, metabolism and function
of some cells, fissues and systems, that occur even despite intrautering limitations. Events of fetal life influence the determination of
physiological pattemns which may manifest as disease processes in the adulthood (Barker's hypothesis). Genetic and environmental
factors (poor diet in pregnancy chronic infrauterine fetal hypoxia, the effects of xenobiotics and drugs, as well as hormonal disorders)
influence the phenotype of a newborn and are invoived in the infrautering programming process. The effects of fefal programming may
be passed along to the next generations via not fully understood pathways, which probably include epigenetic mechanisms. Most of the
mechanisms underlying this process remain unclear and need fo be elucidated.



3ABOJIEBAHUA MATEPU U COCTOSAHHUE TIJIOAA

3a0o01eBaHue IMocaencTrBus MexaHu3M JelicTBUSA

[lnanoTnyeckre NOPOKU cepala

CaxapHbIii Tua0eT, JIeTKoe TeUEHNE

Caxapnblii 1uadeT, TIxKeI0e
TEUCHUE

ApTrepuanbHas TUIIepTOHUS

[Ipesxamricus u SKJIaMIcus

CCpHOBHHHOﬂUKﬂOQHaHaHCMHH

CocTosiHHE TOCJIE
TpaHCIUIaHTAIIMK TTOYKH

XoJiecTas

3anepxKa BHyTpUYTPOOHOTO
pa3BHUTHUA

Macca rena miona COOTBETCTBYET
OO0JbIlIEMY Fe€CTALIHOHHOMY
BO3PACTY, TUIIOTIMKEMHS

3anepxKa BHyTpUYTPOOHOTO
pa3BUTHSA

3anepxKka BHyTPUYTPOOHOTO
pa3BUTHs, aHTECHATATbHAS THOCITb
oaa

BuyTpuytpobnas 3agepxka
pa3BUTHUSL, TPOMOOIIUTONIEHUS,
HEUTPOIICHUS, aHTCHATAJIbHAS
rubens mIosa.

[IpexneBpeMEHHBIE POJIBI,
3a/iepKKa BHYTPUYTPOOHOTO
pa3BUTHSA

BaytpuytpobOHas 3aiepKka
pa3BUTHUS

[TpexneBpeMeHHBIE POBI

XpOHUYECKASI TUTIOKCHS

['unepmkemus mioga ¢
MOCHEAYIOIIEN
ruriepuHcynmHeMuen. Uacynua
CIIOCOOCTBYET POCTY IIONA.

[ manieHTapHast HEIOCTATOYHOCTh
BCJIEJICTBUE MTOPAXKEHUS COCYIOB
IJTAIEHTEI

[InanenTapHast HeIOCTaTOYHOCTb,
TUIIOKCHUA IJ10/1a

MarouyHo-nianeHTapHas
HEJIOCTaTOYHOCTD,
IJI0/1a, CIa3M COCYIOB

THUITOKCH A

I'mnokcus mnona

MaroyHo-1uIaneHTapHas
HEJI0CTAaTOYHOCTh

Bupyc renarura E



BJNAHUE JEKAPCTBEHHbDBIX
INPEITAPATOB HA COCTOAHMUE 1IVIOJA

YITHETEHUE
CIIOHTAHHOM
JNBIXATEJIBHOU
AKTUBHOCTH

HAPKOTHYEC- IUIOJA
KNE AHAJIBI'E-
TUKHU

I'MITHOTUKU

WHTPAHATAJIbHAS
TMIIOKCHSI /
ACOUKCHUS

HOBOPOXJIEHHOTO




®AKTOPBI PUCKA IJTAIIEHTAPHOU TUCO®YHKIIUA

T T

Co cTopoHsI MaTepu

Co cTo POHDbI NN1aUEHTDI

Co cTopoHbI N10A4a

ApTepunanbHaa rmnepTeH3ns
CaxapHbin anabert
KonnareHosbl
HWKOTMHOBAA 3aBMCUMOCTb
[MpMmeHeHne NeKapCTBEeHHbIX NpenapaTos
OxunpeHue
3aboneBaHUA OAblIXaTENIbHON CUCTEMDI
AHemunsa
Tpasmbil

NHbeKuua
OTCNOMKa HOPMANbHO PACNOIOXKEHHOWN NIALLEHTDI
MpeanexaHne NnaueHTbl
NHPapKT NnayeHThbl
HapyweHue cTpyKTypbl TpodobaacTa

AHemuA
Kapgnomumnonatusa
BpoxaeHHble NOPOKM cepaua
[MneptTupeonansm
NHbeKumm
AH3ynnosgusa



MATOYHO-IIVIAHIEHTAPHBIM KPOBOTOK

[MnaueHTa — opraH ¢ ©604bWIOWN COCYAMNCTOMU
EMKOCTbIO M KpaMHe  HU3KMM  oblium
nepmdepmnyeckmm cocyancTbiM CONMPOTUB/IEHNEM

MaTO4YHO-NNAUEHTapPHbIM KPOBOTOK COCTaBASET
0o 25% oT MMHYTHOro o6bema KpoBoobpalleHUn

Jdnametp  MATO4YHbLIX aApPTEPUN BO  Bpems
bepemeHHoOCTN yBennymsaetca B 10 n 6onee pas.

B TeyeHne oaHoit muHyTtbl go 1/8 OLIK nnoaa
MOMeT HaKanamBaTbCA B  NAaueHTe  Uau
VOANATLCA U3 Hee.



DPAKTOPDI, YMEHBITAIOHIHUE
MATOYHO-IIVIAIEHTAPHBIN KPOBOTOK

* JleKapcTBa, yMeHbLUAOLWME BEHO3HbIN
BO3BpaT U CHMXKaloLWme cepaevHbin Bbl6pOC

* TeTaHUYECKUEe COKpaALLeHNA MaTKM Ha PoHe
BBeAeHUA OKCUTOLMHA

* AopTO-KaBasbHaA Komnpeccus

* BbiparKeHHaA apTepuasibHAA TMNOTEH3UA
* MaccuBHada KpoBonoTtepA

* AAPEHOMUMETUKH



JTUATHOCTUKA I'MITOKCHUU TIVIOJA

Ouenka B Hopme (2)

buoduznveckuu
NoKa3areJib

OIIEHKa NP HAJUIHH MATOJIOT A

(0)

JIpIxaTrennbHbIC JBHKCHUS
IUI04a

IIIeBenenue mioga

Mp1111€4HBIN TOHYC

PeakTuBHBIE N3MEHEHNS
qCC

KonndyecTBO OKOIOIIIOAHBIX
BOJI

He menee ogHoro smm3ona
MPOJIOIHKUTEIBHOCTHIO HE MeHee 30 ¢ Ha
npotrsbkeHuu 30 MUHYT HaOIIOICHUS

He MeHee Tpex OTIeNnbHbIX ABUKEHUN
TYJIOBUIIA W/WIM KOHEYHOCTEeH 3a 30 MUHYT
(3M30/1 TPOJIOJKUTENBHBIX JTBUKEHUIM
3aCUUTHIBAETCS KaK OJHO JBUKCHUE)

1o kpaitHel Mepe OJIMH 3MU30/l AKTUBHOTO
pa3ru0aHusi KOHEYHOCTEN WIIM TYJIOBHIIA C
MoCJIeTyIOMKM crudanneM. Pazxumanue n
C)KUMaHUE KUCTEM.

He menee nByx akuenepanuii Ha 15
COKpAILEHUH B MUHYTY MPOJOJIKUTEIBHOCTHIO
HE MEHEE 5 CEKyHJ B OTBET HA LIEBEJICHUS 32
30 MuHYT

1o xpaliHel Mepe OTHO CKOILJIEHNE
OKOJIOTUIOAHBIX BOJ HE MEHEE 2 CM B
MONIEPEUYHHKE

OTcyTCTBUE IBIXATEIbHBIX ABUKEHUN
WJIU 3U30]1 MPOIOJKUTEIBHOCTHIO
Menee 30 ¢ Ha npoTrsikeHun 30 MUHYT
HaOTIONEHUS

JIBa anr30/1a ABM>KEHUM TYJIOBHILA
/WK KOHeYHoCcTel U MeHee 3a 30
MHHYT

Cnaboe MeyIeHHOE pa3rudaHue ¢
BO3BpAIIEHUEM K YACTHIHOMY
CTUOAHHMIO, WU JIBUKCHUS
Pa30THYTBIMH KOHEYHOCTSIMH, WU
OTCYTCTBHE JABUKCHHUHN C YaCTUIHBIM
00 MOJTHBIM CBUCAHHEM KOCTEH

Memnee nByx akuenepanuii 3a 30
MUHYT WK aKleJepalul MEHe YeM 3a
15 cokparnienuii B MUHYTY

OtcyTcTBUE CKOTUIEHUN
OKOJIOTUTOTHBIX BOJI WJIA CKOTUJICHUS
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BMC Med. 2013 Dec 9;11:256. doi: 10.1186/1741-7015-11-256.

Quantifying circulating hypoxia-induced RNA transcripts in maternal blood to determine in utero fetal hypoxic
status.

Whitehead C, Teh WT, Walker SP. Leung C, Mendis S. Larmour L, Tong S'.

# Author information

Abstract

BACKGROUND: Hypoxia in utero can lead to stillbirth and severe perinatal injury. While current prenatal tests can identify fetuses that
are hypoxic, none can determine the severity of hypoxia/acidemia. We hypothesized a hypoxic/acidemic fetus would up-regulate and
release hypoxia-induced mRNA from the fetoplacental unit into the maternal circulation, where they can be sampled and quantified.
Furthermore, we hypothesized the abundance of hypoxia induced mRMA in the maternal circulation would correlate with severity of fetal
hypoxiafacidemia in utero. We therefore examined whether abundance of hypoxia-induced mRNA in the maternal circulation correlates
with the degree of fetal hypoxia in utero.

METHODS: We performed a prospective study of two cohorts: 1) longitudinal study of pregnant women undergoing an induction of labor
(labor induces acute fetal hypoxia) and 2) pregnancies complicated by severe preterm growth restriction (chronic fetal hypoxia). For each
cohort, we correlated hypoxia induced mRNA in the maternal blood with degree of fetal hypoxia during its final moments in utero,
evidenced by umbilical artery pH or lactate levels obtained at birth. Gestational tissues and maternal bloods were sampled and mRNAsS
quantified by microarray and RT-PCR.

RESULTS: Hypoxia-induced mRNAS in maternal blood rose across labor, an event that induces acute fetal hypoxia. They exhibited a
precipitous increase across the second stage of labor, a particularly hypoxic event. Importantly, a hypoxia gene score (sum of the relative
expression of four hypoxia-induced genes) strongly correlated with fetal acidemia at birth. Hypoxia-induced mRMNAs were also increased
in the blood of women carrying severely growth restricted preterm fetuses, a condition of chronic fetal hypoxia. The hypoxia gene score
correlated with the severity of ultrasound Doppler velocimetry abnormalities in fetal vessels. Importantly, the hypoxia gene score (derived
from mRNA abundance in maternal blood) was significantly correlated with the degree of fetal acidemia at birth in this growth restriction
cohort.

CONCLUSIONS: Abundance of mRNAs coding hypoxia-induced genes circulating in maternal blood strongly correlates with degree of
fetal hypoxia/acidemia. Measuring hypoxia-induced mRNA in maternal blood may form the basis of a novel non-invasive test to clinically
determine the degree of fetal hypoxia/acidemia while in utero.
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Figure 4 Correlation between a gene hypoxia score and
umbilical artery lactate concentrations sampled after labour.
Gene hypoxia score is the sum of relative hypoxia inducible factor
(Hif) 1a, Hif2a, adrenomedullin (Adm) and lactate dehydrogenase A
(LdhA) expression in maternal blood taken at the moment of

delivery. P <0.0001.
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Figure 7 Correlation between a gene hypoxia score and
umbilical artery pH levels sampled at birth. Gene hypoxia score
is the sum of relative hypoxia inducible factor (Hifjla, HifZa,
adrenomedullin (Adm) and lactate dehydrogenase A (LdhA) expression
in maternal blood on the day of delivery. Samples were taken from
the fetal growth restriction cohort. £=0008. Colors indicate
umbilical artery waveform findings seen on the day of delivery:
Blue = Raised systolic/diastolic ratio, Green = Absent end diastolic
flow, Red = Reversed end diastolic flow,




Ied Wieku Rozwol. 2013 Jul-Sep;17(3).232-45.

The concentrations of bile acids and erythropoietin in pregnant women with intrahepatic cholestasis and the
state of the fetus and newborn.

MATERIAL AND METHODS: 73 pregnant women from the Department of Obstetrics and Gynaecology, Institute of Mother and Child in
Warsaw, were included in the study. 33 pregnant women with ICP were included in group |. Group Il {(control) consisted of 40 women with
pregnancy without ICP. The inclusion criteria for the study in group | were as follows: TBAz11 umol/l; elevated liver enzymes: ALT=41 U/l
and/ or AST=40 U/l; and the presence of pruritus (current or history). The exclusion criteria included: anemia (HGB=<11 g/dl); viral
hepatitis A, B. C; other abnormalities of the liver and of the biliary tract; alcohol and drug addiction; HIV infection; diseases of skin with
itching and rash; acute and chronic kidney disease, bone disease; acute and chronic bleeding in pregnancy and preeclampsia.
Laboratory analysis of the parameters of liver function, kidney function and blood counts was performed on the same day as the TBA
and EPO concentration. The intensity of pruritus in patients with ICP was determined on the basis of a special 3-degree scale, proposed
by the author. the conditions of fetuses were monitored during laboratory tests of the pregnant women and delivery with
cardiotocography and ultrasound. Analysis of the newborns was based on the following data: gestational age at delivery, birth weight,
1-minute and 3-minute Apgar scores, blood gas parameters in the umbilical artery. The statistical analysis of clinical and laboratory
parameters was performed using Statistica 5.5 PL package. The results were analyzed in order to find significant differences between
them.

RESULTS: In the group of pregnant women with ICP mean gestational age at delivery was 35.97+1.86 weeks, in the control group
38.111.46 weeks (p<0.05). The percentage of preterm births (<37 weeks) in group | was 45.5%, in group Il 15% (p<0.05). At the time of
delivery in group | fetal hypoxia symptoms were observed in 9.8% of fetuses vs 17.4% in group Il {(p=ns.). In the group of women with ICP
36.6% of newborns had low birth weight (less than 2500 g), including 2.4% of extremely low birth weight (<1000 g). In group I, the
percentage of infants with low birth weight was 10.9% (p<0.03). The average 1-minute and S-minute Apgar scores were lower in group |
compared to group Il (p<0.05). The average TBA concentration was 22.82+14.78 pmol/L in group | vs 2.43+2.04 pmol/L in group |l
(p=0.05). The obtained data show that the intensity of pruritus was not directly related to the concentration of bile acids. The activity of
liver enzymes in the group of women with ICP was significantly increased compared to controls. There were no cases of jaundice among
the women examined. Among coagulation parameters in group |, significantly elevated concentration of fibrinogen (p<0,05) was found.
Differences in the values of selected markers of renal function (urea, creatining) and hematological parameters were not statistically
significant. Erythropoietin concentrations in both groups were similar. In group | the mean value was 17.35+8.86 mU/ml and in the control
group 18.12+9.48 mU/ml! (p=0.03).

CONCLUSIONS: In the group of pregnant women with ICP there was no correlation between the concentration of bile acids and
erythropoietin. Preterm delivery and worse neonatal outcome were more common in the ICP group, which indicates that perinatal care
should be improved and further studies are needed.
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Biomarkers for Severity of Neonatal Hypoxic-lschemic
Encephalopathy and Outcomes in Newborns Receiving
Hypothermia Therapy

Lina F. Chalak, MD, MSCS ', Pablo J. Sanchez, MID', Bewverley Adams-Huet, MS=<2, Abbot R.
Laptook, MD, Roy J. Heyne, MD ', and Charles R. Rosenfeld, MD'
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MPUYUHBbI UTHTPAHATAJIBHOU T'MIIOKCUH

Cpennee
AMHAMHYECKoe
AaBIeHHe

CIa

85 mm pm.cm.

AMHHOTHYECKOE
NaBJICHHE

Caa

90 mMm pm.cm.

CTA3
'TMINOKCHA
ALKMOO3

MarouHsle coKpaleHus

BBenenue OKCHUTOIIMHA,
TETAHUYECKHUE COKpAIICHUS
MATKH

Henocrarounas nepdy3us
MAaTEPUHCKOU IIOBEPXHOCTHU

MJIALCHTBI (TSDKENash TUIIOTOHUA,
a0pPTOKaBaJIbHAsI KOMIPECCHS).

Hapymenue TpancnianeHTapHOro

oOMeHa razoB (oTcnoiika
IJIALICHTBHI ).

Hapymenune KPOBOTOKA B
yIIOBUHE (cmaBneHue
yTIOBUHBI).

CocrosiHus, npu KOTOPBIX
HEBO3MOKHO NEPEHOCUTD
TPaH3UTOPHYIO ac(pUKCHIO,

BO3HHUKAIOII[YI0 BO BPEMsI CXBaTOK
(anemuuHbI w107, 3BYP).



CTEIIEHD TAKECTHU I'NHITIOKCHUMU TIVIOJIA

* lucmpecc niooa — NOHATHE, XapaKTCPUIYIOILIECE
CTpaJlaHUE IUIOAA, HO HE OTPaKarollee CTEIICHb
€ro TSHKECTH M HE IIO3BOJIIONICE MPHHSATH
PABUJIBHOE TAKTUYECKOE PEIICHUE

* Acpukcua nnooa — HECTAOUIBHOE COCTOSHHE
IJI0JIa,  XapaKTEepHU3YIOIICEeCsd  BBIPAKCHHBIM
HapylIIeHUEM Tra3000MeHa

* Anokcua naooa — JIEKOMIIEHCAIIUS WU TTOJIHas
Osiokazia rasooOMeHa 1uionaa. JleTaJlbHBIM HMCXO
HacTyIaeT MeHee yem vepe3 10 MuHyT!



ACOUKCUA U AHOKCHUS IIJIOIA?
CPOYHOE POJIOPA3PEIIEHUE!

Ilnanosoe onepamuenoe pooopaspeuterue:

- CTabunapHOE COCTOSIHUE MaTepH

- CraObunpHOE COCTOSHHUE ILIOJA

- AHaJbpre3us U aHECTE3UsI — PETHOHAPHBIC METOAUKN 00€300IMBaHMS
Cpounoe pooopazpeuienue

- HectabunbHOE COCTOSSHHME MaTepd M ILIOAA, OJHAKO HEMOCPEICTBEHHOM
yIpo3bl JUISl KU3HUM MAT€pU M IUI0AA HET (BBINAJCHUE MNYMOBUHBI 0€3
NPHU3HAKOB JHUCTpEecca WM BapuaOeJbHbIEC Jeleaepaud C OBICTPBhIM
BoccTaHoBieHHEM HopMasibHOU UCC).

Ixcmpennoe pooopaspeuienue

* (Curyanuu, Korjia UMEETCSI HEITOCPEICTBEHHAS yIpo3a JJIs )KU3HU
MaTepu U pedeHKa (MpOo0IKUTEIbHAS OpaIuKap AU M101a WA O3 IHUE
aenenaepanuy npy orcyrcrBrue BapuadenbsHoctu YCC).



MNPUYUHBI AC®UKCUU HOBOPOKJIEHHOI'O
NP1 OITEPATUBHOM POJIOPA3SPELLIEHUU HA
®OHE OBLIEU AHECTE3UU

DuU3n0JI0rn4YecKue NPpUIMHbI dapMakoJI0rn4ecKmne
PUYUHBI

1. TunoBeHTHIALUSA poskeHUIbI 1. IIpemaparsl, HCIOJIb3yEMBbIE
2. 'unepBeHTUIIALINS POKCHULIBI JUISL UHAYKIAY aHECTE3UU

3. CHM)KEHHE MaTOYHO- 2. MuopelakCaHThbI
IJIaleHTapHOoM nepdy3un 3. IIpuMeHeHue 3aKUCH a30Ta U
BCJICICTBHE a0PTO-KaBaJIbHOMN OPYTUX UHTAISIIHOHHBIX
KOMITPECCHUHU aHECTETHUKOB

4. ' unmokceMus poKCHHUIIBI
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. M TENbHBIN EPUO OT
UHIYKIMW AHECTE3UHU 10
U3BJICYCHUS TJ10A



JIEYEHUE BHYTPUYTPOGHOM
T'MIMOKCHUH MJIOIA

* KoppeKkuua ruvnososiemMmmMn U apTepuanbHOM
rMMNOTEH3UU
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BbIOpOCa M MaTOYHOrO KPOBOTOKA
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JIEYEHUE BHYTPUYTPOGHOM
T'MIMOKCHUH MJIOIA

* [IpenoTBparuTh TETAHUYECKUE COKPAILICHUS
MAaTKH

* Bpems nmonypacnajia OKCUTOIIMHA B IJ1a3MeE
COCTaBJISIET 1-0 MMHYT

e Icm1011530BaTh TOKOJIUTUKHU



Am J Dbstet Gynecol. 1985 Jun 1;152(3):351-8.

Effects of maternal oxygen administration on fetal oxygenation during reductions in umbilical blood flow in
fetal lambs.

Edelstone DI, Peticca BB, Goldblum LJ.

 [Ipy  gpIXaHMu  aTMOC(MEPHBIM  BO3AYXOM
NOTPEOJICHUE KUCIOpOoAa IJIOA0M ITagaeT, Korja

KPOBOTOK B MYMOYHBIX COCydaxX CHUXKAETCA IO
150 ml /kg/min (N = 225-300 ml /kg/min)

* IIpu pgeixannum 100% xucnopogoM moTpeOIeHUE
KHCIIOpOJa  IJIOJOM  HOAJCpKHUBAaeTCS  Ha
OOIMYCTUMOM  YpPOBHE, II0OKa KpPOBOTOK B
NYHIOYHBIX COCYyAaX HE CHH3UTCI OO (5

ml/kg/min



Clinical aspects of placental gas exchange. Respiratory
gas exchange and blood flow Iin the placenta
(Wulff K, Kunzely W, Lehman V., 1972)

I[Ipu pgeixanum 100%  kucmopomom w
yBesmueHuu paO, B kpoBu marepu a0 500
MM pr. c¢r. u Oonee, pvO, mona
YBEJINYHUBAIOCH dullb ¢ 32 g0 40 MM pT. CT.,
paO, ¢ 11 1o 16 MM pT. CT.



Cochrane Database Syst Rev 2003:(4)xCD0O00136.

Maternal oxygen administration for fetal distress.
Fawole B!, Hofmeyr GJ.

* Author information

Update in
Cochrane Database Syst Rev 2012:12:CD000136.

Abstract

BACKGROUND: Maternal oxygen administration has been used in an attempt to lessen fetal distress by increasing the available oxygen
from the mother. This has been used for suspected fetal distress during labour, and prophylactically during the second stage of labour
on the assumption that the second stage is a time of high risk for fetal distress.

OBJECTIVES: The objective of this review was to assess the effects of maternal oxygenation for fetal distress during labour and to
assess the effects of prophylactic oxygen therapy during the second stage of labour on perinatal outcome.

SEARCH STRATEGY: We searched the Cochrane Pregnancy and Childbirth Group trials register (March 2003) and the Cochrane
Central Register of Controlled Trials (The Cochrane Library, Issue 3, 2002).

SELECTION CRITERIA: Randomised trials comparing maternal oxygen administration for fetal distress during labour and prophylactic
oxygen administration during the second stage of labour with a control group (dummy or no oxygen therapy).

DATA COLLECTION AND ANALY SI5: Both reviewers assessed eligibility and trial quality. Data were extracted, checked and entered into
RevMan software. For dichotomous data, relative risks (RR) and 95% confidence intervals (Cl) were calculated. For continuous data,
weighted mean differences and 93% Cl were calculated.

MAIN RESULTS: No trials addressing maternal oxygen therapy for fetal distress were located. Two frials which addressed prophylactic
oxygen administration during labour were included. Abnormal cord blood pH values (less than 7.2) were recorded significantly more
frequently in the oxygenation group than the control group (relative risk 3.51, 95% confidence interval 1.34 to 9.19). There were no other
statistically significant differences between the groups. There were conflicting conclusions on the effect of the duration of oxygen
administration on umbilical artery pH values between the two trials.

REVIEWER'S CONCLUSIONS: Implications for practiceThere is not enough evidence to support the use of prophylactic oxygen therapy
for women in labour, nor to evaluate its effectiveness for fetal distress. Implications for researchin view of the widespread use of oxygen
administration during labour and the possibility that it may be ineffective or harmful, there is an urgent need for randomised trials to
assess its effects.
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Am J Obstet Gynecol. 2006 Sep:195(3).735-8.

The effect of maternal oxygen administration on fetal pulse oximetry during labor in fetuses with
nonreassuring fetal heart rate patterns.

Haydon ML' Gorenberq DM, Nageotte MP. Ghamsary M. Rumney PJ. Patilo C. Garite TJ.

# Author information

Abstract
OBJECTIVE:; Using fetal pulse oximetry, we sought to quantify the impact of maternal oxygen administration in the management of
nonreassuring fetal heart rate pattemns.

STUDY DESIGN: In fetuses with specified abnormal nonreassuring fetal heart rate patterns, oxygen was administered to the mother, and
fetal oxygenation was monitored with fetal pulse oximetry. After the fetal oxygen saturation on room air was recorded as a baseline,
oxygen was administered to the mother for 30 minutes at 40% fraction of inspired oxygen and then 30 minutes at 100% of inspired
oxygen. The average fetal oxygen saturation during the last 15 minutes of each period was calculated. Paired Student t test was used for
comparison to baseline values.

RESULTS: Compared with baseline values, a significant increase in fetal oxygen saturation was identified in women who received oxygen
at 40% fraction of inspired oxygen (mean increase, 4.9%; P = .001) and at 100% of inspired oxygen (mean increase, 6.9%; P = .003).

CONCLUSION: The administration of supplemental oxygen to laboring patients with nonreassuring fetal heart rate patterns increases
fetal oxygen saturation substantially and significantly. Fetuses with the lowest initial oxygen saturations appear to increase the most.
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Anaesthesist 2013 Mar62(3):201-12. doi: 10.1007/500101-012-2129-7.
[Caesarean sections under regional anesthesia: pros and cons of supplementary oxygen).

[Arficle in German]
Aust H' Zemlin M. Woernle F Wulf H. Riisch D.

| Author information

Abstract

The routine administration of supplemental oxygen fo women undergoing elective caesarean section under regional anesthesia in order
to optimize oxygen supply to the fetus is common anesthetic practice in many German hospitals. However, this practice has been
controversially discussed in the non-German literature for many years. This review presents and discusses the pros and cons of
routinely providing supplemental oxygen to a parturient during caesarean section on the basis of the literature published over the last 30
years. Proponents of routine oxygen administration point to potential and unforeseeable risks of caesarean sections and consider the
prophylactic administration of oxygen based on physiological considerations fo be advantageous in ferms of patient safety. Interestingly,
data regarding the effects of an increased maternal FIO2 on improvement of fetal oxygenation are inconsistent, therefore, no
unambiguous recommendation concerning which FIOZ to choose can be given. Opponents of routine oxygen supplementation allude
above all fo an increase in free radical acfivity in both mother and fetus, however, data in this respect are not consistent either. As
supplemental oxygen to pafients undergoing elective caesarean section without any risk factors under regional anesthesia is associated
with potential risks while no advantage has so far been demonstrated, routine administration of oxygen has to be challenged and is no
longer considered to be indicated by many. On the contrary, in cases of emergency with a concomitant risk of hypoxia for mother and
fetus, administration of oxygen is indispensable in the light of present data.
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I'NMIOKCUSA KAK ITPUYUNHA TPOMBOIUTOIIEHNUHU
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Figure 1: Showing mean platelet count and mortality rate in asphyxiated
newboms
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MPO®UTAKTUKA TMIOKCHUMU TJIOJA U
HOBOPOXKJIEHHOI'O

Arch Dis Child Fetal Meonatal Ed. 2014 Mar,99(2):F144 8. doi: 10.11236/archdischild 2013 304876, Epub 2012 Dec 18

Rapid target allopurinol concentrations in the hypoxic fetus after maternal administration during labour.

Kaandorp JJ7, van den Broek MP, Benders WJ, Cudijk WA, Porath MM, Bambang Oetomo S, Wouters MG, van Elburg B, Franssen MT, Bog AF, Mal
OW. Visser Gl |, van Del [, Rademaker CM, Derks JO; ALLO-trial Study Group.

# Author information

Abstract

DBJECTIVE: Pernnatal hypoxia-induced free radical tormation 1s an important cause of hypoxic-Ischaemic encephalopathy and
subsequent neurodevelopmental disabilities. Allopurinol reduces the formation of free radicals, which potentially limits hypoxia-induced
brain damage. We investigated placental transfer and safety of allopurinol after maternal allopurinol treatment during labour to evaluate
its potential role as a neuroprotective agent in suspected fetal hypoxia.

DESIGN: We used data from a randomised, double blind multicentre trial comparing maternal allopurinol versus placebo in case of
imrminent felal hypoxia (WCTOO0189007).

PATIENTS: We studied 58 women in labour at term, with suspected fetal hypoxia prompting immediate delivery, in the intervention arm of
Ihe slody

SETTING: Dclivery rooms of 11 Dutch hospitals.
INTERVENTION: 500 mg allopurinol, Intravenously to the mother, Immediately prior to delivery.

MAIN OUTCOME MEASURES: Drug disposition (maternal plasma concentrations, cord blood concentrations) and drug safety (maternal
and tetal adverse events).

RESULTS: Within 5 min after the end of maternal allopurinol infusion. target plasma concentrations of allopurinol of 22 ma/L were present
In cord blood. OF all analysed cord blood samples, YsY% (52/55) nad a target allopurnnol plasma concentration at the moment of delivery.
Mo adverse events were observed in the neonates. Two mothers had a red and/or painful arm during infusion.

CONCLUSIONS: A dose of 500 mg intravenous allopurinol rapidly crosses the placenta and provides target concentrations in 95% of the
feluses al lhe momenlt ol delivery, which makes il polenlially uselul g5 a newroproleclive agenl in perinalology wilh very lillle side ellecls.

TRIAL RECGISTRATION: The study is registered in the Dutch Trial Register (NTR1383) and the Clinical Trials protocol registration system
(NCTOO1RE00T)



LIEJIEBBIE IIOKA3ATEJIH SpO,

Meonatology. 2014,105(1):55-63. doi: 10.1159/000356561. Epub 2013 Nov 15.

Optimal oxygenation of extremely low birth weight infants: a meta-analysis and systematic review of the
oxygen saturation target studies.

Saugstad 0D, Aune D.

+ Author information

Abstract
BACKGROUND: The optimal oxygen saturation for extremely low birth weight infants in the postnatal period beyond the delivery room is
not known.

OBJECTIVES: To summarize and discuss the results of the randomized trials, constituting the NEOPROM (Neonatal Oxygenation
Prospective Meta-analysis) collaborative study, examining the effect of low versus high functional oxygen saturation targets in the
postnatal period in premature infants with gestational age <28 weeks.

METHODS: A meta-analysis of SUPPORT (Surfactant, Positive Pressure and Pulse Oximetry Randomized Trial), the three BOOST |l
(Benefits of Oxygen Saturation Targeting) studies and the COT (Canadian Oxygen Trial) was performed including a total of 4,911 infants
randomized to either a low (85-869%) or high (91-95%) functional oxygen saturation (SpO2) within the first 24 h after birth.

RESULTS: Relative risks (RR; 95% Cls) comparing a low versus a high oxygen saturation target were 1.41 (1.14-1.74) for mortality at
discharge or at follow-up, 0.74 (0.29-0.92) for severe retinopathy of prematurity, 0.95 (0.86-1.04) for physiologic bronchopulmonary
dysplasia, 1.23 (1.03-1.49) for necrotizing enterocolitis, 1.02 (0.88-1.19) for brain injury, and 1.01 (0.93-1.08) for patent ductus
arteriosus. RR =1.0 favors a high oxygen saturation.

CONCLUSIONS: RRs for mortality and necrotizing enterocolitis are significantly increased and severe retinopathy of prematurity
significantly reduced in low compared to high oxygen saturation target infants. There are no differences regarding physiologic
bronchopulmonary dysplasia, brain injury or patent ductus arteriosus between the groups. Based on these results, it is suggested that
functional SpO2 should be targeted at 90-95% in infants with gestational age <28 weeks until 36 weeks' postmenstrual age. However,
there are still several unanswered questions in this field.
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CoBpeMeHHBbI€ MMOJAXO0/Abl K IIepeOpoINpPOTEKTOPHOM Tepanmum

HEeJOHOINISCHHDbIX HOBOPOAKJICHHDBIX B YCJIOBHMAX OTAC€JI€CHMA peaHHMMalIlllM
M MHTEHCHUBHOM Tepaimimmm

K.m.H., aou. C.O., POIATKMH, akaa. PAMH, a.mon., npod. H.H. BOANOAVKVIH, a.m.H., npod. M.T. AET TAPEBA,
K.m.H. O.B. TlPEBEHHMKOBA, acn. M.W. MAPIAHKMA, acn. H.A. CEPOBA

Current approaches to cerebroprotective treatment of newborns in reanimation and intensive
therapy departments

S.O. ROGATKIN, N.N. VOLODIN, M.G. DEGTYAREVA, ONV. GREBENNIKOWVA, M.SH. MARGANIA, N.D. SEROWA
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B3AMMOJEUCTBUE IUTO®JIABUHA C JIPYTUMHU
JIEKAPCTBEHHBIMMU IIPEITAPATAMHAX

IIpenapar Oco0eHHOCTH B3aMMOIEUCTBUS

Cynbdar Maraus Ycunenne aHTUIKCAUTOTOKCHYECKOTO JeUCTBUS IUTO(IIaBuHA
['mroko3a YBENMYEHUE CKOPOCTH TJIMKOIM3a W NPOMEKYTOUYHBIX PEAKIUU
Peambepun nukia Kpeoca, ycunenue neicTBusa NUTO(IIaBuHA
Mexkcunon
JyPpusiuH AHTAT'OHUCT (mo axeHO3HUHEPru4eCKUM CHCTEMAaM)
[uxnodepon VYBenuueHue npoTUBOBOCIAIMTEILHOTO ACHCTBUS IUTO(IaBUHA
TuamuH Ycunenue aectBus uToduaBrHa (MUpyBaTHBIN ITYHT)
[Iupunokcun
Jlumoesas kuciora
Musbramma
Kap6amazenun AHTAT'OHUCT (nmo axeHO3UHEPru4eCKuM CHCTEMAaM)
JlexcameTa3oH VYBenuueHne nNpoTUBOBOCHAIUTEIBHOIO IEUCTBUA 1TUTO(IaBUHA
NuoTpormHbIE U YMEHBIIIEHUE 03I HHOTPOITHBIX U Ba30AKTUBHBIX MPENAPIaToB C
BAa30aKTHUBHBIC coxpaHeHueM ux 3G PeKTon

npernaparbl



Bogoaun H.H., Porarkun C.O., JIronosckasi E.B. Jledenue aereii, nepeHecumux
MEPUHATAJIBHYI0 TMIIOKCUIO B MEPHO/ PAHHEH HEOHATAJILHOH aJanTauuu
//Bonpochbl THHEKO0JIOTHN, aKkyliepcTBa u nepuHarogoruu. 2005.-Nel.-¢.20-25.

40 noeoposcoennvim 6600uUIU peamoepun /6 6 00o3e 5 ma/ke (75
M2/K2/C CyKuuHama Hampus) 6 meueHue 5 oueil.

IIpuMeHeHre HHQPY3MOHHBIX PACTBOPOB HA OCHOBE CYKIIMHATA
HATPHUS OKA3bIBAKT J0CTOBEPHbIN HEePeOPONPOTEKTOPHBIN
YpPeKT y H/p, NepeHecHInX NePUHATAIbHYI0 THIIOKCHIO.

IlepeOponporekTopHbie cBoOcTBA PA HanOoJ1ee BbIPaKeHbI

IPH €ero paHHeM MPUMEHEeHHH HeJOHOIEHHBLIM H/p (B mepBbIe
12 4).

CHucTeMHOEe AHTUTUIIOKCUYECKOE M AHTUOKCUIAHTHOE 1eHCTBUE
PA 1mo3BojisieT COKPpaAaTUTh NPOAOIKUTEIbHOCTH UBJI 1
CHU3UTH YaCTOTY OCJI0KHEHUH, CBA3AHHBIX C €0
NPUMEHEHUEM.

IIpumeHnenue PA 10CTOBEPHO CHHKAET YaCTOTY
Bo3HuKHoBeHNs1 IIBJI y He1oHOIIEHHBIX H/P, HY:KIAIOIIUXCH B
nposeaenu UBJI ¥ HHTEHCUBHOM Tepanuu



JlazapeB B.B., Muxeiabcon B.A., Xeaumckass U.A. u coaBr. [lepBbiid onbIT
NPUMEHEHUS peaMOepUHA B AHECTE3MO0JOTrHYEeCKOM 00eCIeYeHUuH
HOBOPOKAeHHBbIX. //[leTckast xupyprus 2003.-Ne6.-¢.31-34.

* PexomeHnaanuu no npuMeHenuro PA s
YCTPAHCHUS MOCTHAPKO3HOM JACNPECcCH Y
HOBOPOKICHHBbIX:

* JIBykparHast MmeasieHHasa MH(py3ust PA B TeueHue 2
MHUH B/B B 103€ 2 MJI/KI ¢ HHTepBaJJoM 10 MuH
[OCJIe MIEPBOr0 BBEJICHUSA KOTOPAsl BHINMOJIHSIETCS
3a 10 MHH 10 OKOHYAHUS OIIEPATUBHOIO
BMeENIATE/IbCTBA.



COBPEMEHHBIE IPUHIIUIIBI UH®Y3UOHHOU

TEPAIINU B NIEJUATPUYECKOMU MPAKTHUKE

Anasthesiol Intensvmed Notfallmed Schmerzther. 2013 Apr;48(4):264-71. dor: 10.1055/5-0033-1343762. Epub 2013 Apr 30.

[Perioperative fluid management in infants and toddlers}.

[Article in German|
Strauf JM, Simpeimann R.

Klinik fiir Ansthesie, perioperative Medizin und Schmerztherapie am HELIOS Klinikum Berlin Buch. jochen.strauss@nelios-kliniken.de

Abstract

The more than 50 years ago of Holiday and Seqar created fundamentals of fluid therapy with sodium hypotonic solutions require
revision. Hypotonic electrolyte solutions should not be longer used perioperatively. To maintain the water balance in the perioperative
phase stable, children need balanced electrolyte solutions, corresponding fo the composition of the extracellular space. Routine
glucose supply is not required, only children with an increased risk of hypoglycemia, such as newboms, need a supply of glucose as
well as a monitoring of serum glucose. The historic 4-2-1-rule should be replaced by a simpler approach. Fasting deficit and
Infraoperative maintenance requirement will be covered by an increased rate of infusion of a balanced electrolyte solution.

Intraoperative losses and correction needs to be replaced according to clinical criteria. Balanced electrolyte solution with and without
1% alucose are very safe with respect to hyponatremia, hypo-and hyperglycemia, and accidental overinfusion.




BJAUAHUE PACTBOPOB IJITIOKO3bI HA
KNCTOTHO-OCHOBHOE COCTOAHMUE

ToproBoe HeNaTeHTOBAHHOR Ha3BaHKe:
[TKK033 pacTeop

Mex/JyHapoHOe HeNaTeHTOBaHHOE Ha3BaHie:
Dextrose

[Mk0K033 LIEH3

[MK0K033 MHCTPYKLIMA OMHCaHME

(DapMaKoTepanesTHYECKan rpynna: PacTROp.! ANA BHYTPUBEHHOMO BBEEHHR. pPUraLOHHHE DACTBOD.
ATC: BOSCXDL

Cocras:
[TKKO3H B NepecyéTe Ha HessogHyi 50wnv 1001
HaTpud xnopuza 0267
PaCTBOpa KMCnoTel XnopucTosogoponqon 0,1 M nopH30-41

0o 1000 mn



PH KpHuCTANTIOMIHBIX PACTBOPOB

_____ Paceop | pH

[1nazma KpoBHU 7,35-7,45
0,9% pacTtBOp XJ10pHUAa HATPHUS 6,0
PactBop Punrepa 6,0
Ctrepo(pyHAUH N30TOHUYECKUI 46—-54

Crepodynaus I'S 3,0-5,0



IHHOTPEBJIEHHUE KUCJIIOPOIA

B Pacxopa kucaopoaa

NakTart Lintpar [ AIOKOHaT




MNPOIYKILUSA BUKAPBOHATA

[poaykuus bukapboHata

[AIOKOHAaT  AakTaT AueTat




BUKAPLOHAT HATPUA

(1873 — 1926)

Bnepsbie ObLI NPEIJI0KEeH 1JI5
HUCI0JIb30BAHUS B
KIMHAYCCKOH NMPaAKTHKE
Howland J. m Marriott M.W.
B 1916 roany npum JjedeHuM

AUaApeu y aereu

Howland J., McKim Marriott W. Acidosis
occurring with diarrnea. Am J Dis Child
1916;11:309-25.



BO3MOXHBbBIE OC/TIO2KHEHUA TTPU
NUCITOJIB3OBAHUU ' TAPOKAPBOHATA HATPUSA

1. YBennyeHue oCMONAPHOCTU NJ1IA3Mbl KPOBU

2. YBennyeHue napumanbHoOro HanpAa*KeHums
Yr1IeKUCAoro rasa

3. lTmnokKanbumnemums
4. lTmnokanuemwumsa
5. YXyaLweHne KMCNOPOAHOIO CTaTyca OpraHn3Ima



TMAPOKAPBOHAT HATPUA

Cochrane Database Syst Rev 2006 Jan 25;(1):CD004864.

Sodium bicarbonate infusion during resuscitation of infants at birth.
Beveridge C.J. WilKinson AR
John Radcliffe Hospital, Department of Paediatrics, Oxford, UK, OX3 9DU. catty beveridge@paediatrics_ox.ac.uk

Abstract

BACKGROUND: For many years, intravenous sodium bicarbonate has been used to reverse acidosis during newborn resuscitation
However, controversy surrounds its use. Most of the evidence has been derived from studies in animals, adult humans, or in
uncontrolled, descriptive expenments. Despite the lack of evidence from the human neonatal population and concerns about its
safety, some international resuscitation guidelines still recommend the use of sodium bicarbonate in resuscitation of the newbaorn.

OBJECTIVES: To determine whether an intravenous infusion of sodium bicarbonate, compared to placebo or no treatment, reduces
mortality and maorbidity {in particular regarding neurodevelopmental outcome) in infants receiving resuscitation in the delivery room at
birth.

SEARCH STRATEGY: We used the standard search strategy of the Cochrane Neonatal Review Group. Searches were conducted
of the Cochrane Central Register of Controlled Trials (CENTRAL, The Cochrane Library, Issue 3, 2005), MEDLINE (1966 -
September 2005), EMBASE (1980 - September 2005) and CINAHL (1982 - September 2005) and Pediatric Research (1987 -
September 2005). Unpublished trials were sought by handsearching the conference proceedings of American Pediatric
Society/Society for Pediatric Research (1990 - 2005) and European Society for Paediatric Research (1993 - 2005).

SELECTION CRITERIA: Randomised or quasi-randomised controlled trials of newbaorn infants receiving sodium bicarbonate
infusion during any resuscitation in the delivery room at birth.

DATA COLLECTION AND ANALY SIS: Two review authors independently assessed trial quality and extracted data. Study authors
were contacted for additional information.

MAIN RESULTS: We found one randomised controlled trial that fulfilled the eligibility criteria (Lokesh 2004) that compared treating
asphyxiated newbaorn infants (infants continuing to need positive pressure ventilation at 5 minutes after birth) with sodium bicarbonate
infusion (M = 27) versus 5% dextrose (M = 28). They found no evidence of an effect on mortality prior to discharge [Relative risk 1.04
(95% confidence interval 0.49 to 2.21)], abnormal neurological examination at discharge [Relative risk 086 (95% confidence interval
0.30 to 2.50)] or a composite outcome of death or abnormal neurological examination at discharge [Relative risk 0 .97 {(95%
confidence interval 0.59 to 1.60)]. There was no statistically significant difference in the incidence of encephalopathy [Relative risk
1.30 (95% confidence interval 0.88 to 1.92)], intraventricular hasmorrhage [Relative risk 1.04 (95% confidence interval 0.23 to 4.70)]
and neonatal seizures [Relative risk 1.19 (95% confidence interval 0.50 to 2.82)]. No long term neurodevelopmental outcomes were
assessed.

AUTHORS' CONCLUSIONS: There is insufficient evidence from randomised controlled trials to determine whether the infusion of
sodium bicarbonate reduces maortality and morbidity in infants receiving resuscitation in the delivery room at birth.
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HHEPEBPAJIBHASA I UINIOTEPMUAA

J Pediatr. 2014 Mar,164(3).468-74.e1. doi: 10.1016/] jpeds.2013.10.067. Epub 2013 Dec 12.

Biomarkers for severity of neonatal hypoxic-ischemic encephalopathy and outcomes in newborns receiving
hypothermia therapy.

Chalak LF'. Sanchez PJ2, Adams-Huet B, Laptook AR*, Heyne RJZ, Rosenfeld CRZ.

# Author information

Abstract
OBJECTIVE: To evaluate serum neuronal and inflammatory biomarkers to determine whether measurements of umbilical cords at birth

can stratify severity of hypoxic-ischemic encephalopathy (HIE), whether serial measurements differ with hypothermia-rewarming, and
whether biomarkers correlate with neurological outcomes.

STUDY DESIGN: This is a prospective cohort of inborn term newborns with varying degrees of HIE by neurological assessment. Neurona
glial fibrillary acidic protein (GFAP), ubiquitin carboxyl-terminal hydrolase L1, and inflammatory cytokines were measured in serum from
umbilical artery at 6-24, 48, 72, and 78 hours of age. Neurodevelopmental outcomes (Bayley Scales of Infant and Toddler
Development-Ill scales) were performed at 15-18 months.

RESULTS: Twenty neonates had moderate (n = 17) or severe (n = 3) HIE and received hypothermia; 7 had mild HIE and were not cooled.
At birth, serum GFAP and ubiquitin carboxyl-terminal hydrolase L1 increased with the severity of HIE (P < .001), and serial GFAP
remained elevated in neonates with moderate to severe HIE. Interleukin (IL)-6, IL-8, and vascular endothelial growth factor were greater
at 6-24 hours in moderate fo severe vs mild HIE (P < .05). The serial values were unaffected by hypothermia-rewarming. Elevated GFAP,
IL-1, IL-6, IL-8, tumor necrosis factor, interferon, and vascular endothelial growth factor at 6-24 hours were associated with abnormal
neurclogical outcomes.

CONCLUSIONS: The severity of the hypoxic-ischemic injury can be stratified at birth because elevated neuronal biomarkers in cord
serum correlated with severity of HIE and outcomes.



Cochrane Database Syst Hewv 2012 Jan 211 CDO03211. doi: 10.1002M4651858.CD0O02211. pub3.

Cooling for newborns with hypoxic ischaemic encephalopathy.
Jacobs SE', Berg M, Hunt R, Tarnow-Mordi WO, Inder TE, Davis PG.

Abstract
BACKGROUND: Newborn animal studies and pilot studies in humans suggest that mild hypothermia following peripartum hypoxia-
ischaemia in newborn infants may reduce neurclogical sequelae without adverse effects.

OBJECTIVES: To determine the effect of therapeutic hypothermia in encephalopathic asphyxiated newborn infants on mortality,
long-term neurcdevelopmental disability and clinically important side effects.

SEARCH METHODS: We used the standard search strategy of the Cochrane Meonatal Review Group as outlined in The Cochrane
Library (Issue 2, 2007). Randomised controlled trials evaluating therapeutic hypothermia in term and late preterm newborns with hypoxic
ischaemic encephalopathy were identified by searching the Oxford Database of Perinatal Trials, the Cochrane Central Register of
Controlled Trials (CENTRAL, The Cochrane Library, 2007, |ssue 2), MEDLINE (1966 to June 2007), previous reviews including cross-
references, abstracts, conferences, symposia proceedings, expert informants and journal handsearching. We updated this search in May
2012

SELECTION CRITERIA: We included randomised controlled trials comparing the use of therapeutic hypothermia with standard care in
encephalopathic term or late preterm infants with evidence of peripartum asphyxia and without recognisable major congenital anomalies.
The primarny outcome measure was death or long-term major neurodevelopmental disability. Other outcomes included adverse effects of
cooling and 'early' indicators of neurodevelopmental outcome.

DATA COLLECTION AND AMALY S15: Four review authors independently selected, assessed the quality of and extracted data from the
included studies. Study authors were contacted for further information. Meta-analyses were performed using risk ratios (RR) and risk
differences (RD) for dichotomous data, and weighted mean difference for continuous data with 29% confidence intervals (Cl).

MAIN RESULTS: We included 11 randomised controlled trials in this updated review, comprising 1505 term and late preterm infants with
moderate/severe encephalopathy and evidence of intrapartum asphyxia. Therapeutic hypothermia resulted in a statistically significant
and clinically important reduction in the combined outcome of mortality or major neurodevelopmental disability to 18 months of age
(typical RR 075 (95% Cl 0.68 to 0.83); typical RD -0.15, 95% CI| -0.20 to -0.10); number needed to treat for an additional beneficial
autcome (MMNTB) 7 {(95% Cl 5 1o 10) (& studies, 1344 infants). Cooling also resulted in statistically significant reductions in mortality
(typical RR 075 (95% Cl 0.64 to 0.88), typical RD -0.09 (95% Cl -0.13 to -0.04). NNTEB 11 (95% CI| & to 25) (11 studies, 1468 infanis) and
in neurcdevelopmental disability in survivors (typical RR 0.77 (95% CIl 0.63 to 0.94), typical RD -0.13 (95% CI -0.19 1o -0.07), NNTB &
(95% Cl 5 to 14) (& studies, 917 infants). Some adverse effects of hypothermia included an increase sinus bradycardia and a significant
increase in thrombocytopenia.

AUTHORS' CONCLUSIONS: There is evidence from the 11 randomised controlled trials included in this systematic review (N = 1305
infants) that therapeutic hypothermia is beneficial in term and late preterm newborns with hypoxic ischaemic encephalopathy. Cooling
reduces mortality without increasing major disability in survivors. The benefits of cooling on survival and neurodevelopment cutweigh the
short-term adverse effects. Hypothermia should be instituted in term and late preterm infants with moderate-to-severe hypoxic ischasmic
encephalopathy It identified before six hours of age. Further trials to determine the appropriate technigques of cooling, including
refinement of patient selection, duration of cooling and method of providing therapeutic hypothermia, will refine our understanding of this
intervention.
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