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[MNOKCMA-3TO TUNOBOM, 3aLLUTHbBIU U
NOTEHUMNPYHOLLNUA NATONOTNYECKMNI
npoLecc

...KaK 3aKOHOMepHas, 3BOJIIOLLMUOHHO
chopmMmmpoBaHHaAA AMHAMMUYECKAA COBOKYMHOCTb
C/IOXKHbIX PeaKUMM aganTaumm B TKaHAX, OpraHax u
CMCTEMAX, HaMpaBAEHHbIX HA KOMNEHCALMIO
BO34eNCcTBUA U/Mam nocneacTsuii BO3aemcreua

KaKOro-To nospeskaatouwero ¢aktopa. TMnosoi
NaToNIOrMYECKMM NPOoLLeCC XapaKTepUu3yeTca:

CTepPEeoTUNHOCTbIO, YHUBEPCAZIbHOCTbIO,

OTHOCHUTE/IbHbIM NoZINTUONOIUSMOM U

dYTOXTOHHOCTbLIO, 3KBI/I¢V|HaI'IbHOCTbI-O, d TaKXe

XapaKTePHOM OHTOreHeTUYECKON ANHAMUKOMN.




KaKk KpacmBo BbIrNAANT 3Ta KNLLEYHaA
nanoyka! Kak rpmnbsbi B necy. Mpo Bcakue
Anapeu, KoTopble OHa Bbi3blBaeT, AaXKe
roBOPUTb HE xo4eTcA.

= Bce ymeloT agantupoBaTbCca K

~ runoKcuun. Nouemy?

‘MoTomy, 4TO UMeIoT OANHAKOBbIN
MeXaHU3M TKaHEeBOro AbiXaHUA.
() 910 AOKa3aTtenbHasa H6a3a

4 7 dyHAaMEHTaNbHbIX UCCNeA0BaHUN

8 TMNOKCUM.
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Mepsble *uBble cyLwecTsa afaanTUPoOBaUCh K TMNOKCUMU
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rMMNOKCUA — 3TO NOTEHLMPYIOLLMNIA GAKTOP 3BONIOLUN,
3ALLMLLIAIOLLIUIA OT TMMEPOKCUM
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JBONOUUA YeNoBeKa — 3TOo nyTb agantTauunn K rinOKCuu




B Hauane XX BeKa, nocae obLWnpHbIX
nccneaoBaHUM oBeybero petanbHOro
KpoBoobpauleHus, cap [xo3ed bapkpodT
(1872—1947) noctynanposan, uto cpeaa, B
KOTOPOW pa3BMBAETCA Ye/10BEYECKUM
3apoAbill, MOXKeT 6biTb CONOCTaBMMA, CKOopee
BCEro, C NnepexXmsaemom B3POC/IbIMMU
rMNOKCUU Ha BepLunHe ropbl dsepect. OH
Ha3Ba/ 3TY MHTPUTYIOLWYIO TunoTesy «3sepecm
8 nepuoo0 eHymMmpuympobHo20 pazsumusa» v
NPeanoONOKWU/, YTO ANA TOro, YToObl BbIXKUTL B
YC/I0BMAX TMMOKCUYECKOM MaTKKU, NAoA4,
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[xo3ed bapKpodT
(1872-1947)

[ ANnA pa3sBuTMA NN0A3A HYXXHA HE60AbLLAA rMNOKCUA, KaK 31eMEeHT

(I 9BO/NIIOLMNOHHOIO NyT aAantTallnun 4esiogekKa

C K TMNOKCUMN, U, aHemuna 6epemeHHbIX 3TO 3aLUTHbIU

N NnpupoaHbin paKTop.



BEPEMEHHOCTb - 3TO UHAUBUAYA/IbHOE NOBTOPEHUE 3BOTIOLUUOHHOIO NYTHU
YE/ZIOBEKA B AOANTALUU U K TUNOKCUN, U K KUC/TOPOAY.
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Aagterial Blood Gases and Oxvgen Content in Climbers on NMount
Everest

Michael P.W . Grocott, M B., B .S, Daniel S. Martin, M.B., Ch B, Denny Z H. Levett, B M., B.Ch., Roger MchMorrow, M. B,
B.Ch., Jeremy Windsor, M.B., Ch.B., and Hugh E. Montgomery, M.B., B.S., M.D., for the Cauwdwell Xireme Everest Ressarch
Eroup

N Engl 4 Med 2009; 360:140-149 | January 8, 2009 | DO 101056/ EJMoal3 1581

B aToun ctaTtbe peyb naet o Tom, 4to B 2007 roay 4eTBepo a/ibNMMHUCTOB,
CMYCKasCb € BepLIMHbI OBepecTa (8848 meTpoBs), caenanv aHanmn3 rasos
apTepuanbHOM KPOBU Apyry Apyra Ha BbicoTe 8400 meTpoB Had YpPOBHEM MOPSA.

X cpeaHee apTepuasibHOE NapLmasibHOEe AaB/IEHUE KMCA0POoaa
o6bino 3,28 KlMa (unm 24,6 mm PT. CT.) NpU apTepmasibHON
caTypauumn kmcaopoana 54%, s To spems Kak oHu ablwanu 6e3
AONOJHUTENIbHOTO Kucnopoaa. B aton rpynne OAUH YeN0BEK UMeN
NoKasaTeab Hanps»eHuna kncaopoda 8 2,55 kMa (uam 19,1 mm pT.
CT.), U 3T0 6bl caMbIX HU3KUIN YypoBeHb Pa02, Koraa-nnbo
3aPErncTpmMpoBaHHbIN Y B3POCA0Oro Ye/10BEKA.




AHemuna npu bepemeHHOCTU —3TO afanTaumA

A

BepemeHHOCTEs cornpoBoOoXaeTcs HeCKOSNIbKMM UM
MexaHnmnamamm aganrTaumm - yeBernmmdeHume
obbema KpoBw, cepaedHoro Bbibpoca

M CHU>KeHmem nepuvdepmdecKoro cocyaucToro
conpormerieHmsa. HecnocoBbHoCTes BbIMNOIMHWMTbL
2T mameHeHmsAa npm SepemeHHoOCTM NMpmBOOWT
K PNCKY Ccepbe3HbIX OCIIO»XHeHWM, TakKumXx
npesknamncumAa (SPE) mnnm Ts>xenom

BHYTPUMYTPOGOHOI 3aaep>kKKm pocTta nioaa

Display Settings: Abstract Send to:

Placenta 2013 Apri34(4):291-5. doi: 10.1016/.placenta.2013.01.004. Epub 2013 Feb 9.
Heme oxygenase-1 in placental development and pathology.-

Levyiska K, Kingdom J, Baczyk D, Drewlo S

Program in Development and Fetal Health, Samuel Lunenfeld Research Institute. Mount Sinai Hospital. Canada; Department of
Laboratory Medicine and Pathobiology. University of Toronto, Canada.

Abstract
Fregnancy is accompanied by several adaptations in the mother, such as increased blood volume, higher cardiac output and
reduced peripheral vascular resistance. Inability to accompllsh these changes places both her and her pregnancy at risk of
riction (sIUGR). sPE is
Chara::terlzed by wide Spread maternal vascular dysfunctlon expressed as |ncreased Systemlc vascular resistance; this state
is accompanied by elevated levels of anti-angiogenic factors and lower production of vasodilatory gases. One of the key
molecules implicated in sPE pathogenesis is heme oxygenase-1 (HO-1), a rate-imiting enzyme that breaks down heme into
carbon monoxide (CO), biliverdin and free iron. GO and bilirubin (a downstream product of biliverdin processing) account for
the angiogenic, vasodilatory and anti-oxidant properties of HO-1_. These collective actions of the heme breakdown
metabolites generated by HO-1 offer protection against cytotoxicity, inflammation, hypoxia and other forms of cellular stress
that are central to the pathogenesis of sPE. Placental HO-1 expression and exhaled CO levels are both lower in women with
sPE, consistent with a pathogenic role of HO-1_ In viftro experiments demonstrate that induction of HO-1 downregulates
sacraeficon of the anfi-anaiooenic factor soluble fms-like fvrosine kinase-1 (sF1 T-1% and increases GO nroduction Acddvancino




Ana yero Hy>XHa aHemua bepemeHHOW?

Pa3XunxeHune KpoBwu

CHU)KeHune BA3KOCTU

YMeHblleHne ConpoTuBaeHnA A9 3pUTPOLUTOB
YBenmnyeHme CKOpoCTU A0CTaBKU KMCA0OpOoaa

ynydyuweHue
peonoruu

Cnaboe 3BeHO

- AeunayanbHblid choun
- MUOMETPUMN

- BEHbl

- CNUpanbHble apTepum




Journal of Anato my

J Anat. 2009 Jul; 215(1): 27-35. PMCID: PMC2714636
Published online 2008 Oct 13. doi: 10.1111/] 1469-7580.2008 00978 x

Oxygen, the Janus gas:; its effects on human placental development and
function

Graham J Burton

HU3KNI ypoBEHb KMCIOPOAA TaK¥Ke MOXKET OKa3aTb 61aroTBOpHOE BANAHME Ha
Pa3BUTME PaHHEro NaaLeHTapHOro KpoBoobpalleHnA. Takum obpa3om, aHrMoreHes
npoaBuraeTca Nog, HU3KMM KMCA0POA0M NOCPeACcTBOM TPAHCKPUMLUMOHHOM U NOCT-
TPAHCKPUMUMOHHOM perynaunm ¢pakTopoB PoCTa, TaKNX KaK COCYAUCTbIN
3HAO0TEeNMaNbHbIN GaKTOP POCTa, NNALEHTaPHbIN GaKTOpP POCTa U APYruX.
YBennyeHune npoandepaymm umtotpodobiacta TakKe 6biNo CBA3AHO C TMMOKCUEN
KaK B €CTECTBEHHbIX YCI0BUAX, U B SKCMEPUMEHTE.

Leese HJ. Quiet please, do not disturb; a hypothesis of embryo metabolism and
viability. BioEssays. 2002;24:845-849.



MaTiowesuny B.b., LlampaTtosa B.[. AnHamunka napameTposB ob6bema KNeTOK
KpoBu npu bepemeHHocTn. KnnHnyeckas nabopatopHasa AMarHOCTUKa.

2008; 1:45-47.

* B nonb3y «pU3M0N0rM4YHOCTUR
aHeMUN CBUNAETENbCTBYIOT
pe3ynbraTbl UCCIEA0BAHMA, TAe
6bI1N10 BbIAB/IEHO YMEHbLUEHUE B
ANHaMMNKe bepeMeHHOCTM cpeaHero
ob6bemMa 3PpUTPOLUNTOB, KPanHE
BayKHOE AN MUKPOUMPKYAALUNN. ITO
NO3BOIAET 3PUTPOLUTAM DbICTPEN U
3pPeKTMBHEN OTAABATL KNCNOPOL,
NaXKe NPu HU3KUX NOKasaTenax
remornobuHa, 4To TpaKTyeTcs
aBTOPAMM KaK KOMMNEHCATOPHbIN
3/IeEMEHT obecneyeHus
«PU3NONOTMYHOCTU» AHEMUM
bepeMeHHbIX.
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CTaTUCTUKa NpoTnB MNUGPOB

* UccnepoBaHune 6onee 150 Toicay HepemeHHbIX *KeHLMH
NoKa3aso, YTo Hanbonblnm cpeaHnin Bec
HOBOPOXAEHHOIro OTMeYasnca y Tex *¥eHuWMmuH, KoTopble
MMENN NoKasaTenn KoHUeHTpauum remornobmHa ot 85
no 95 r/n. bonee Toro — ecnn ypoBeHb remornobmHa He
onyckanca Huxe 105 r/n, To Bo3pactana 6onbluas
BEPOATHOCTb HEAOCTAaTOYHOro Beca Npu PoXKAEeHUU, a
TaKXe npeXaespemMeHHbIX PoA0B U NPesKNaMMCUN.

Steer P, Alam MA, Wadsworth J, Welch A. Relation between
maternal haemoglobin concentration and birth weight in
different ethnic groups. BMJ 1995; 310:489-491.




Med Hypotheses. 2017 May;102:37-40. doi: 10.1016/.mehy.2017.03.007. Epub 2017 Mar &.

Mild anemia during pregnancy upregulates placental vascularity development.

Stangret A’ Skoda M2, Wnuk A2, Pyzlak M2, Szukiewicz D2

=l Author information
1 Chair and Department of General and Experimental Pathology v Jlerkaa aHemuaA BO BpeEMA GEDEMEHHOCTM

W v, Poland. Electronic add s ast t pl.
arsaw, Polan ectronic address: a stangret@op.p peryavpyeT paseBuTHe NiaLeHTapHoro

2 Chair and Department of General and Experimental Pathology v

Warsaw, Poland. KpOBOCHa6>KeHV|ﬂ
3 Chair and Department of Obstetrics, Gynecology, and Oncolog

CBA3b MeXKAy MaTEPUHCKUM FremaTo/I0rMYeCKMM CTaTycom N bepeMeHHOCTbIO
MOKa3aHbl BO MHOTMX HE3ABUCMMbIX UCCIeA0BaHUAX. IHTEPECHO, YTO HEKOTOPbIE
nccneaoBaHMA NOKa3aan, YTo IerKas aHemua bblia cBA3aHa C ONTUMaA/IbHbIM
Pa3BUTMEM NN1043 U HEe BAUSKOLLEN Ha bepemeHHOCTb. lfemoanntouma,
dunsnonornyeckas aHemma N OTHOCUTENbHOE CHUMKEHNE KOHLLEHTPaUMM remornobumnHa
ABNAKOTCA U3MEHEHUAMMU, HabntogaeMbiMn BO Bpemsa BepemMeHHOCTH.
MpeanonaraeTca, YTo remoanaoLmMsa cnocobcTByeT NaaueHTapHoM nepdy3nm, NoTomy
YTO BA3BKOCTb KPOBM YMEHbLUAETCA. BnocneacTBnm 3To MOXKeT NPUBECTU K CHUXKEHMUIO
KOHLEeHTpaumm remornobuHa. NMostomy mbl NOCTaBUAM TMNOTE3Y O TOM, YTO
NOHMXEHHasA KOHLUEHTPaLUKna remoriobrnHa Bo Bpemsa 6epemMeHHOCTU MOXKET
aKTUBMPOBATb BACKY/IAPHbIN GaKTOP SKCApeccnmn pocTa peuentopos. ChenoBaTenbHO,
ycuneHme deTonnaleHTapHOro aHrmoreHesa obecne4ymBaeT gajsibHenllee
paclUMPEeHne COCYANCTON CETU, NyHLLIEN NAALEHTAPHON nepdy3nn 1, cneaoBaTenbHo,
He ycyrybsieT coCToOsiHME HM N1043a, HXU MaTepMU.




TkaHeBast TMIIOKCUSA — 3TO YHUBEPCAIBHOE ABJIICHUE CPEU JFOACH, U YaCTO SABJISIETCS
pe3yJbTaTOM apTepHuaabHON rHNoKCceMUU. B coueTaHnu ¢ HHUIUMPYIOIIUM (DaKTOPOM
1 HAJIUYMEM KaKUX-JIMOO COUETAHHBIX COCTOSIHHMM, THIIOKCHS BEI3BIBAIOT
MHOTOYUCIICHHBIE aJalTAlIMOHHbBIE U JI€3a1alTAIIMOHHbIE CUCTEMHBIE PEAKIIVH,
KOTOPBIE OCTAIOTCS MAJIOM3YYCHHBIMH. OTIpEeAeIICHUE TPAHULL TOJICPAHTHOCTH K
TUINIOKCUU UMEET IIPSAMOE OTHOILICHUE K BpadyaM, IIOTOMY YTO MHOTUE MEPOIIPUATHS,
KOTOPBIE€ HAITPABJIEHBI HA BOCCTAHOBJIEHUE WJIM MOAJACPKAHUE KIETOUYHOMN
OKCHUT€HAIIMH, OKa3bIBaIOTCS HeA((PEKTUBHBIMU WU JIaKE BPEIHBIMHU.

Hanpumep, Bbicoknii FIO2 Mo:keT 0Ka3bIBaTh TOKCHYECKOE IelHCTBHE TP
3a00/1eBaHUAX JIETrKHX.

Martin C.B. Normal fetal physiology and behavior, and adaptive responses with hypoxemia.
Semin Perinatol. 2008;32:239-242.

IloBbIlIEeHHE KOHIIEHTPAIUHA IeMOIJIO0OMHA, YTOObI YBEJIUYUTH J0CTABKY
KHCJ0POAa, MOKET He 00eCIeuyuTh KIUHUYeCKoe PeuMyliecTBO.

Schneider H. Oxygenation of the placental-fetal unit in humans. Respir. Physiol. Neurobiol.
2011;178:51-58.

A 1eJieHanpaBJIeHHOE MOBBINICHUE CUCTEMHOI'0 YPOBHS KMCJIOPOAAa MOXKET ObITh
BPEIHO M OIACHO.

Murphy P.J. The fetal circulation. Cont. Educ. Anaesth. Crit. Care Pain. 2005;5:107-112.



> = &
E 4150 - INnspired air
=
= 19
= 20 = Alveoclar air
= E
;' 20 - Arterial blood
2_ S - Capillary Bblooedd
ca
. = -5 mirm
Tissuas P T -::h-::]rl-r:lrlga
o | - -
:':I_E: 150 - INnspired =ir
=
o e
> T2 - Alveaeclar air
g E
{E': 290 =- M atermal arterial blood
=
g 60 - FPlugging of spiral arteries
=—
<13
2 30 - -~ 20 rmmHg
= Exocoalomic cawity
Embryonic tissuass

[narpamma, NoKasbiBatoLLL@sa AOCTaBKY KMC/0poaa B KNeTKK (a) B3pocaoro opraHusma, u (b)
3apoApbllia B nepBom TpumecTpe bepemeHHOCTH, YTOObI n3berkaTb Ype3mMepHOro
OKUCAUTENbHOrO cTpecca. TpombupoBaHMe cnnpasbHbIX apTEPUM MOXKET CAYKUTb ANA
noaaepXaHna HU3KOW KOHLUEHTPaUUmn KUcaopoaa B aIMbproHe BO BPpeEMA KPUTUYECKOM ¢a3bl
opraHoreHesa.

Jauniaux E, Poston L, Burton GJ. Placental-related diseases of pregnancy: involvement of
oxidative stress and implications in human evolution. Hum Reprod Update. 2006;12:747—-
755.
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Endothelial dysfunction and preeclampsia: role of oxidative stress
Lissette C._ Sanchez-Aranguren, 12 Carlos E. Prada, 13 Carlos E. Riafio-Medina, - and Marcos Lope 12
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Cnabas nHasus TpodobnacTa Bbi3biBaET HaPYLLUEHNE PEMOAENNPOBAHUA CNMPAbHbIX
apTepuii nocne naaueHtapHot TMNOKCUU, nwemuun/penepdysum, n socnaneHusa. BHyTpu
TpodobacTa NPONCXOANUT OKUCAUTENbHBIN CTPECC U3-3a HeCOaNaHCMPOBAHHOTO CMHTE3a
cBODOOAHbIX pagnKanos, KOTOpble pOPMMPYETCA U3 PA3/IMYHbIX UCTOYHUKOB. B KOHEYHOM
cyeTe, BOCCOeAMHEHME BCEX 3TUX CODbITMI NPMBOAUT K 06pa3zoBaHMEM NEPOKCUHUTPUTA,
NepPEeKUCHOro OKMCNEHUA N"MNUA0B, MoanduKauum 6enkos u nospexkaeHua AHK, uyto
CnocobCTBYET PA3BUTUIO IHAOTENNANIBHON ANCPYHKLMUN.
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Redox Biol. 20153 Dec; 6 324-5351. PMCID: PMC4823011

Published online 2015 Oct 8. doi: 10.1016/.redox. 2015.08.020

Reperfugiun injury and reactive oxygen species: The evolution of a
concept
0. Meil Grangera-: and Peter B Kvietysb
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Nature 429, 188-193 (13 May 2004) | doi:10.1038/nature02488; Received 3 February 2004;
Accepted 15 March 2004

Citric acid cycle intermediates as ligands for orphan G-
protein-coupled receptors

Weihai He*2, Frederick J.-P. Miao*, Daniel C.-H. Lin*, Ralf T. Schwandner*?,
Zhulun Wang®, Jinhai Gao*2, Jin-Long Chen*, Hui Tian* & Lei Ling*

1. Tulark Inc., 1120 Veterans Boulevard, South San Francisco, California 94080, USA

2. Tulark GmbH, Josef-Engert-Strasse 9, 93053 Regensburg, Germany

3. Present addresses: Genospectra Inc., 6519 Dumbarton Circle, Fremont, California 94555,
USA (W.H.); Novartis Institute of Biomedical Research Inc., 100 Technology Square,
Cambridge, Massachusetts 02139, USA ().G.)

Correspondence to: Lei Llng'f Correspondence and requests for matenals should be addressed to
LL. (Email: fing@tulark.com).

The ditric acid cydle is central to the regulation of energy homeostasis , Top

and cell metabolism*, Mutations in enzymes that catalyse steps in the
dtric acid cyde result in human diseases with various clinical
presentations, The intermediates of the ditric acid cycle are present at
micromolar concentration in blood and are regulated by respiration,
metabolism and renal reabsorption/extrusion. Here we show that GPR91
(ref. 3), a previously orphan G-protein-coupled receptor (GPCR),
functions as a receptor for the ditric acid cycle intermediate succinate, We

alen ranart that £DDONO (raf A) 3 Aaco ralative of CDDOT racnande tn n.

He W., Miao FJ., Lin D.C. et al.
Nature 2004; 429: 188-193




* J1.[. JIyKkbAHOBA
... KIHOYEBbIM
MOMEHTOM B
PA3BUTUM
rTMNOKCUU
AB/IAETCH
HapyLleHue
cybcTpaTtHOro
3B€Ha B
AblIXaTe/NIbHOMU
uenu

MUTOXOHAPUMN, a

UMEHHO

aepnumnt
CYKUMHATa»

OO
H' H  H

Cytc

<]

o; H,0

Matrix

cycle

Succinate

Fumarate

Jlykvsinoea JI. /. IlaToJior. $U3NO0JIOT. U
3Kcnepum. tepanus, 2011;1:3-19.

[Touemy?

+ Outer membrane



COBPEMEHHbIE MPOBNEMbI CPOYHON ABANTALLUU
K TMOOKCUU CBA3AHbI C DAKTOM:

* YTO0, IpH TUIIOKCHUHU JbIXaTEIIbHASA 1IEIb
MHUTOXOHAPHM HE MOXKET IPHUHATH Ha CEOs

BOJOPO/JI OT KaKOro-IM00 MHOro cyOcTpara,
KpoMe KaK 0T MOJIEKYJ/Ibl AHTAPHO! KHCJIOThI,
[IOTOMY 4YTO IIPHU €€ OKHUCICHUU BOAOPO
[IOCTYNACT HA 3HAYUTEIbHOE 00J1€ee OMM3KUN K
KHMCJIOPOAY YYACTOK JIBIXaTEIbHOM IETIH.

OTO YNCTO SKOHOMUYECKUN 3PIDEKT — OpraHmn3m
NpPU TMMMNOKCUN SKOHOMUT 3Hepruto!!!

JlykbsiHOBa J1.4. MNaTtonornyeckas gu3nonornsa n akcnepmMmeHTaabHas
Tepanusa. — 2011, N2 1. - C. 3-19; Tannahil G.M. et al. Nature, 2013
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GeHOMEH aKTUBHOTO OKMCIEHIS CYKLMHaTA NONyYn HasBaHve
«MOHOMUMN3ALYMS {bIXATENbHOA LigMiy, BUONOrnyeckoe 3HaveHue
KOTOPOro 3aKNioYaeTes B ObICTPOM pecuHTe3e AT KneTkamit i NOBbILLEHNH

X aHTl/IOI{CW.'I,aHTHOﬁ 3ALlLWUTHI.
b. Kpebc, 1961

Biochem, J. (1981) 79, 537

The Effect of Succinate and Amytal on the Reduction
of Acetoacetate in Animal Tissues

By H. A, KREBS, L. V. EGGLESTON axp A, D’ALESSANDRO
Medical Research Council Unit for Research in Cell Metabolism, Department of Biochemistry,
University of Oxford
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OCHOBHbIE HalNpaBaeHUA Tepannn TMNOKCUN

{3TnoTponHas Tepanus

* [py 3K30reHHOM rMNOKCUKN — Hopmannsauua PO, BO BAbIXaeMOM BO3AyXe,
npv runokanHum - gobasnexHne CO,, Nnpn n3smeHeHHOM HapomeTpnyecKom
O3aBNeHUU — HOpManmnsauma ero; Npu SHAOreHHbIX TMMIOKCUAX — IeYeHne
H6one3HN A NAaTONOrMYecKoro npouecca, CTaswero NPUYNHOM Pas3BUTUA
TMNOKCUMK, A TaKKe Hopmobapuyeckaa nnm runepbapumyeckas

\__ OKcureHotepanwus

lNMaToreHeTn4yecKasn Tepanua

TkaHeBasA rMNOKCUA — 3TO CNeACTBUE HapyLWeHUA UCNONb30BaHUSA KNeTKOW
Kucnopopaa, a He pe3ynbTaT HeageKBaTHOW JOCTaBKK, TaK Kak CyLiecTByeT
CBA3b MeXAY NeTanbHOCTLH N MUTOXOHAPUANbLHON ANCHhYHKLMEN

u CHM)KeHMeM cuHTesa ATO.

COOTBETCTBUA I'IOTE6HOCTM M AOCTABKU

CumntTomaTuyeckan Tepanua

® yYCTPaHEHME TATOCTHbIX CYOBEKTUBHbIX OLLYLLEHU
(aHanbreTukn, aHecTeTUKKN, TPAHKBUIN3ATOPbI 1 Ap.)



KnucnopoaHblie fo6aBKM ona matepu BO Bpemsa Ni1aHOBOro Kecapesa cevenuna (KC) nog
MECTHOM aHecTe3nen yBeIMYnMBaeT NOCTYN/eHNe KMcaopoga 4Na Naoaa, Ho Bbi3biBaeT
OA4HOBPEMEHHOE YBE/IMYEHUE NEPEKUCHOTO OKUCIEHUA NMNNA0B M NOOOYHbIX
NPOAYKTOB, KaK y MaTepu TaK 1y NnoAaa.

Khaw K.S., Wang C.C., Kee W.D.N., Pang C.P., Rogers M.S. Effects of high inspired
oxygen fraction during elective Caesarean section under spinal anaesthesia on
maternal and fetal oxygenation and lipid peroxidation. Brit J. Anaesth. 2002;88:18-23.

HeotnoxHoe KC - 3To Apyroi cueHapui, rae HasHavyeHune Kncaopoaa Heobxoammo,
4yTObObI CMATYUTL MATEPUHCKMUIA MO3T B NEPMOA AEOKCUreHaUumn U rMnoKkcum nnoaa.
Khaw K.S., Wang C.C., Kee W.D.N., Tam W.H., Ng F.F,, Critchley L.A.H., Rogers M.S.
Supplementary oxygen for emergency Caesarean section under regional anaesthesia.
Brit J. Anaesth. 2009;102:90-96.

OpHako, Topn 1 CoaBT. OTMeYeHa NOBbILWEHHaA YacToTa aunao3a y nnoaa, Korga matb
leynnacb 4ONOAHUTENbHbIM KUCIOPOAOM B TEYEHME ANUTENBHOTO Nepmoaa BpeMeHMu.
Thorp J.A., Trobough T., Evans R., Hedrick J., Yeats J.D. The effect of maternal oxygen
administration during the second stage of labor on umbilical cord gas values: a
randomized controlled prospective trial. Am. J. Obstet. Gynecol. 1995;172:465-474.




Cochrane Database Syst Rev. 2016 Mar 16;3:CD006161. doi: 10.1002/14651858.CD006161.pub3.

Supplemental oxygen for caesarean section during regional anaesthesia.

Chatmongkolchart S', Prathep S.

[10NONHUTENbHbIN KUCNOPOA ANA KecapeBa

@ Author information o
ceyeHunAa npun permoHapHOU aHecTe3nn.

Abstract

BACKGROUND: Supplementary oxygen is routinely administered to low-risk pregnant women during an elective caesarean section
under regional anaesthesia; however, maternal and foetal outcomes have not been well established. This is an update of a review first
published in 2013.

OBJECTIVES: The primary objective was to determine whether supplementary oxygen given to low-risk term pregnant women
undergoing elective caesarean section under regional anaesthesia can prevent maternal and neonatal desaturation. The secondary
objective was to compare the mean values of maternal and neonatal blood gas levels between mothers who received supplementary
oxygen and those who did not (control group).

SEARCH METHODS: We searched the Cochrane Central Register of Controlled Trials (CENTRAL; 2014, issue 11), MEDLINE (1948 to
Movember 2014) and EMBASE (1980 to November 2014). The original search was first performed in February 2012. We reran the
search in CENTRAL, MEDLINE, EMBASE in February 2016. One potential new study of interest was added to the list of 'Studies
awaiting Classification' and will be incorporated into the formal review findings during the next review update.

Overall, we found no convincing evidence that giving supplementary oxygen to healthy
term pregnant women during elective caesarean section under regional anaesthesia is
either beneficial or harmful for either the mother or the foetus' short-term clinical
outcome as assessed by Apgar scores.

B LesioM, Mbl HE HALLIN HUKAKUX YoeauTenbHbIX A0Ka3aTe/IbCTB TOro, YTo
npeaocTaBieHne AONOJIHUTEIbHOTO KUC/10poa K 340Pp0BbiM 6epeMeHHbIM
YKeHLWMHaM BO BPeMs N1aHOBOI0 KecapeBo CeYeHUs Noj, PerMoHapHon aHecTesnemn
NMB0 NONE3HbIM U BPEAHbIM AN MaTepu Uam naoaa.




Am J Obstet Gynecol. 2014 Aug;211(2):124-7. dei: 10.10168/.ajeg.2014.01.004. Epub 2014 Jan 8.

Oxygen for intrauterine resuscitation: of unproved benefit and potentially harmful.

Hamel MS' Anderson BLZ, Rouse DJ2.

+ Author information

Abstract _ _ _ _ _ _ Open/close author information list
Maternal oxygen is often given to laboring women to improve fetal metabolic status or in an attemp

heart rate patterns. However, the only 2 randomized trials investigating the use of maternal oxygen supplementation in laboring
women do not support that such supplementation is likely to be of benefit to the fetus. And by increasing free radical activity, materna
oxygen supplementation may even be harmful. Based on a review of the available literature, we conclude that until it is studied
properly in a randomized clinical trial, maternal oxygen supplementation in labor should be reserved for maternal hypoxia, and should
not be considered an indicated intervention for nonreassuring fetal status.

Copyright® 2014 Mosby, Inc. All rights reserved.

MaTepM KNcnopoa 4acto gaeTca YTOObI YAydHWnTb meTabonmyeckni CTaTyC naoga
U B NOMbITKE YMEHbBLWNUTL YaCTOTY CepaEYHHbIX COKpaIJ.IIEHMIZ naoda nocne noTyr.
OAaHaKo, TONIbKO 2 PaHOOMU3INPOBAHHbLIX KIUHUYECKNX NCCNENOBAHNA, NU3YyHaBLLUNX
npmmeHeHune ,D,OﬁaBKM Kncaopoaa pomarom,eﬁ HEHWNMHE NoaaepXnBatkoT, HTO
TaKue ,£I,O6aBKM, CKOopee BCero, MoryT 6bITb NONE3HBbIMU Ana nnopga. Ho Y4nTbiBaA
yBeInN4eHNE akTUBHOCTU CBOGO,EI,HbIX paanKanos, ,£I,OI'IOJ'IHI/1T€J'IbeII?1 Kncanopoa
MOKeT bbITb Aaxe BpeAHbIM. Ha ocHoBe 0630pa AMTEPATYPbl, MOXKHO 3aKJKO4YUTD,
4YTO NOKa A0baBKM KMCA0pPoaAa He byayT AONXKHbIM 06pa3om U3y4eHbl B
PAaHAOMU3UPOBAHHOM KAMHUYECKOM UCMbITAHUU, MAaTeEPU B POAAX A0/KHbI ObiTb
3alMNLLEHbI OT TMMNOKCMK, HO 3TO HE AO0JXHO PAaCCMATPUBATLCA KaK PYTUHHbIN
ANEMEHT ANA yaydlleHNA COCTOAHUA NA0Ad NOCAE MOTVYI.




[1Ba necatnnetma Ha3apa Saugstad O.D u coaBTopbI
NpeAano/IoXUAN, YTO NCNOIb30OBAaHME BO3AyXa B MOMELLEHUN
byaet NnpuUroaHo AN peaHnmaumnmm HOBOPOKAEHHbIX U
YMEHbLUUT ywepb, NPUYNHEHHbIN B PEOKCUTEeHaUMNEN C
ncrnonb3zosaHmem 100% kncnopoga. QiBa KAMHUYECKUX
nccaenoBaHUA NOKasaan, YTO UCNOJIb30BaHUE BO3ayXa bbino
BO3MOXXHO NPU peaHMMmauumn AOHOLWEHHbIX AeTEU, U OH
BOCCTaHaB/IMBAEeT CMOHTAHHOE AblXaHue bonee 6bicTpbiMU
TEMNaMU U UMeeT TEHAEHUUIO K CHUIKEHUIO CMEPTHOCTMU.
Ramji S., Ahuja S., Thirupuram S., Rootwelt T., Rooth G.,
Saugstad O.D. Resuscitation of asphyxic newborn infants with
room air or 100% oxygen. Pedia. Res. 1993,34:809-812.

Saugstad O.D., Rootwelt T., Aalen O. Resuscitation of asphyxiated
newborn infants with room air or oxygen: an international
controlled trial: the Resair 2 study. Pediatrics. 1998;102:e1.



B 2008 roay onybanKoBaH meTa-aHanus, Kyaa sowsin 1082
HOBOPOXAEHHbIX, peaHUMMUPOBaHHbIX € 21% 1 1051 co 100%
Kncnopoaom. HeoHatanbHas CMepPTHOCTb Oblna 3HAYUTENBHO
CHUXeHa npun 21% no cpaBHeHuto ¢ rpynnon 100% kncnopoaa.

Saugstad O.D., Ramji S., Soll R.F., Vento M. Resuscitation of newborn infants with
21% or 100% oxygen: an updated systematic review and meta-analysis.
Neonatology. 2008;94:176—-182.

C 2010 roay mexayHapoaHble pekomeHaaunm no peaHnmaumm
HOBOPOXAEHHbIX NO3ULMOHUPYIOT BO34YX B KayeCTBe Ha4vya/IbHOro
rasa 4N4 peaHMmaumnm HOBOPOXKAEHHbIX.

Perlman J.M., Wyllie J., Kattwinkel J., Atkins D.L., Chameides L., Goldsmith J.P,,
Guinsburg R., Hazinski M.F., Morley C., Richmond S., Simon W.M., Singhal N., Szyld
E., Tamura M., Velaphi S. Neonatal resuscitation chapter collaborators. Part 11:
neonatal resuscitation: 2010 international consensus on cardiopulmonary
resuscitation and emergency cardiovascular care science with treatment

recommendations. Circulation. 2010;122(suppl 2):S516—-S538.



Chstet Gynecol. 2017 Apr;129(4):676-682. doi: 10.1087/A0G.0000000000001931.

Intrauterine Hyperoxemia and Risk of Neonatal Morbidity.
Raghuraman N', Temming LA, Stout bJ, Macones GA, Cahill AG, Tuuli MG.

# Author information

Abstract
OBJECTIVE: To test the hypothesis that intrauterine hyperoxemia is associated with an increased risk of neonatal morbidity .

METHODS: This was a secondary analysis of a prospective study of singleton, nonanomalous deliveries at or beyond 37 weeks of
gestation at an institution with a universal umbilical cord gas policy from 2010 to 2014. The primary outcome was a composite of
neonatal morbidity including neonatal death, meconium aspiration syndrome, intubation, mechanical ventilation, hypoxic-ischemic
encephalopathy, and hypothermic therapy. Intrauterine hyperoxemia was defined as umbilical vein partial pressure of oxygen 90th
percentile or greater of the cohort. Adjusted relative risks (RRs) were estimated for neonatal morbidity controlling for confounders.
Analysis was performed for the entire cohort and stratified by the presence of acidemia defined as umbilical artery pH less than 7.1.

RESULTS: Of 7,789 patients with validated paired cord gases, 106 (1.4%) had the composite neonatal morbidity. There was no
difference in composite neonatal morbidity in patients with and without intrauterine hyperoxemia in the entire cohort {(1.5% compared
with 1.3%, adjusted RR 1.5, 95% confidence interval [CI] 0.9-2.7). The rate of acidemia was not significantly different in the two
groups (1.9% compared with 1.8%, adjusted RR 1.5, 95% CI 0.9-2.5). In stratified analysis, there was evidence of effect modification
(P for interaction <.001) with a significant association between intrauterine hyperoxemia and neonatal morbidity in the presence of
acidemia (41.2% compared with 21.4%, adjusted RR 2.3, 85% CI 1.1-3.5), but not in its absence (0.8% compared with 1.0%. adjusted
RR 1.0, 95% Cl 0.5-2.2).

CONCLUSION: Intrauterine hyperoxemia, compared with normoxemia, is associated with a small but significantly increased risk of
neonatal morbidity in acidemic neonates.

BHYTPMMATOYHAA rMNepoOKCEMMUA, MO CPABHEHMUIO C
HOPMOKCEMMEN, CBA3AHO C HEOONbLLINM, HO
CTaTUCTUYECKU 3HAYMMbIM NOBbILWEHHbIM PUCKOM
3260/1€BaeMOCTU HOBOPOXKAEHHbIX.
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Oxygen and oxidative stress in the perinatal period

Ilsabel Torres-Cuewvas,.@ Anna Parra-l lorca, @ Angel Sanchez-lllana.® Antonio MNufier-Ramire, 2P Julia Kuligowski, @
Consuelo Chafer-Pericas. @ Maria Cemada.®P Justo Escobar.® and Maximo Wento2-/2.0

Auuthor information k= Article notes = Copyright and License informaticn ke

In utero

Preeclampsia

Hyperglycemia
Infection

Oxygen to the mother
Inflammatory diseas—~-

Drugs B MLLIEMU3NPOBAHHbIX TKAHAX, TMMOKCAHTUH DIAGNOSIS
JPLC-MS/MS
(HX) obpasyetca Kak NnpoayKT pacnaaa GC-MS/MS

meTabonmnsma ATO

PERINATAL %
OXIDATIVE STRESS .:'>

*0,” *OH

NO* ONOO-

BIOMARKERS

Delivery complications
Hypoxia — reoxygenation F2-lsoprostanes, Isofurans
Hyperoxia Neuroprostanes; Neurofurans

Ischemia - transfusion
Asphyxia

8ox0odG; O-tyr; NO-tyr; 3-Cl-tyr
GSH/GSSG
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CLINICAL ASPECTS PATHOPHYSIOLOGY

AT
& ATP EXHAUSTION
HYPOXIA —ISCHEMIA \ Q !

Purine derivatives accumulation
Cell swelling
Excitotoxicity

NEURONAL NECROSIS
RESUSCITATION

OXYGEN + POSITIVE PRESSURE REOXYGENATION
XD = XO
NOX
MITOCHONDRIA
NOS

OXIDATIVE STRESS
HYPOTHERMIA

ANTIOXIDANT MEDICATION PATHWAY ACTIVATION

Apoptosis
Inflammation

HekoTopble KNMHUYECKME YCNOBUA B MAaTKE MOTYT MPUBECTU K TMMNOKCUM NN TUMEPOKCUN Y
naoga Bo Bpems GeTanbHOro nepexoaa Ha HeoHaTa/ibHbl. BoccTaHOBNEHWE HOPMabHOM
YKM3HU C NOMOLLbIO peaHMMaLNMOHHbIX/penepdy3nm MOKeT NPOU3BECTU B3PbIBY CBOOOAHbIX
PaAVKaNoB KNCNOPOAA, aKTMBaUMmn okenaas, No-cnHTas. OKUCAUTENbHBIN cTpecc byaeT
BbI3bIBaTb NPO-anonTo3 M NPOBOCMNA/INTE/IbHbINA KacKag,
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PLoS Cne. 2014; 9(4): 25844, PMICID: PMC3995887
Published online 2014 Apr 22, doi: 10137 1/journal. pone. 0035844

A Hyperoxic Lung Injury Model in Premature Rabbits: The Influence of
Different Gestational Ages and Oxygen Concentrations

Roberta Munhoz Manzano, ™ Renata Suman Mascaretti. 2 Valéria Carrer.? Luciana Branco Haddad.? Aline Rabelo
Femandes:a' Ana M. A Reves 4 and Celso Moura Rebello®S
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Jlerkme »KMBOTHbIX, MOABEpPriInecs BO3AeNCTBUIO KUCN0POAa - MOKa3aHOo
yBenyYeHme 011 KONNareHoBbIX BOJIOKOH MO CPaBHEHUIO C BO3AENCTBUEM
BO3/yXa.



Kucnopopa (npaBaa naHenn, BEPXHAS U HUKHAA) Bbi3blBa/l UHTEHCUBHYHO

Ae30praHn3aLnto 3N1acTUYECKUX BONOKOH, MO CPaBHEHWUIO C }KUBOTHbLIMMU B YCNOBUAX
aTmocdepHoro Bo3ayxa (cnesa naHenn, BEPXHAA U HUKHAA).
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J Bicl Chem. 2010 Aug 20, 285(34) 26494 2655305 PMCID: PMC2524085
Published online 2010 Jun 21. doi: 10.1074/jbc. M110. 143164

Mitochondrial Complex Il Prevents Hypoxic but Mot Calcium- and Proapoptotic
Bcl-2 Protein-induced Mitochondrial Membrane Potential Loss:

Brian J Hawkins. +71 pMark . | evin.§ Patrick J. Doonan. ¥ Nataliva B. Petrenko.§ Christiana W._ Davis. T Vickas WV Patel §
and Muniswamy Madesh¥-2

Mitochondrial membrane potential loss has severe bioenergetic consequences and contributes to many human
diseases including myocardial infarction, stroke, cancer, and neurodegeneration. However, despite its prominence
and importance in cellular energy production, the basic mechanism whereby the mitochondrial membrane
potential is established remains unclear. Our studies elucidate that complex lI-driven electron flow is the primary
means by which the mitochondrial membrane is polarized under hypoxic conditions and that lack of the complex I

substrate succinate resulted in reversible membrane potential loss that could be restored rapidly by succinate
supplementation.

[MoTepsa MUTOXOHAPWANBHOTO MEMBPAHHOro NOTEHLMANA UMEET CEPbE3HbIE
b6rosHepreTUyecKkmne NocaeacTsmnsa U cnocobeTeyeT pasBUTUIO MHPAPKTA
MUWOKapAa, MHCY/IbTa, PaKa U HelpoaereHepauun. Hawe nccnenosaHue
BbIACHWI0, YTO YNpPaBAAEeMbli MOTOK 3N1eKTPOoHOoB |I-Komnsiekca asnserca

OCHOBHbIM CPEACTBOM, C TOMOLLbIO KOTOPOro MMTOXOHAPMAIbHAA
membpaHa nonapusyeTca B YCA0BUAX TMNOKCUU M HEAOCTATOK cybcTpara
CYKLUMHATa B Komnaekce |l BbIIMBaeTCcA B peBepcrMBHble MeMmbpaHHble noTepu

noTeHuumaszaa, KOTopblie MOTYT 6bITb 6bICTpO BOCCTaHOB/NEeHbl TONTbKO nVTEM
no6aBOK CYKUMHATA.
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Mbl 06HAPYKWUAKN, YTO AONO/IHEHNE B KNIETKU 3K30TEHHOIO CYKLUMHATA MOXKET BOCCTAHOBUTL
AWM npu HU3KOM HaNpPAXEHHOCTU Kucnopoaa. Ctpatermm nogaeprkaHma |l Komnnekca ansa
COXPAHHOCTU PYHKLUMN MUTOXOHAPMUI NPU TMNOKCUMN ABNAKOTCA NEPCNEeKTUBHbIM CPeACTBOM

ANA NeYeHUa NWeMmumn-accoummMpoBaHHON OpraHHoOU ANchyHKUUN.

Mitochondrial Complex Il Prevents Hypoxic but Not Calcium- and Proapoptotic Bcl-2 Protein-induced
Mitochondrial Membrane Potential Loss. J Biol Chem. 2010 Aug 20; 285(34): 26494—-26505.
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Protective effect of succinic acid on cerebellar Purkinje cells of neonatal rats with convulsion

ZHANG Jing!, CHEN Jing?, TAN Xiao-Lil, REN Ying-Gel, DU Yong-Pingl, ZHANG Yue-Ping2

120 310pOBBIX HOBOPOKJIEHHBIX KPBIC B BO3pacTe 7 AHEH ObLIM CIlydyallHbIM 00pa3oM pa3zesieHbl Ha
TPYIIEL: KOHTPOJIh, MOJIEh CYI0POT, HU3KHKeE 7036l heHobapouTana (30 Mr/kr), BRICOKUE JTO3bI
¢denodapouTana (120 Mr/kr), HU3KHE JT03bI SHTAPHOU KUCIOTHI (30 MI/KT) U BBICOKHE JI03bI THTAPHOU
Kuca0ThI (120 mr/kr).

3AJTAYA:

MCCJIEI0BATh 3aUTHBIN A((EKT sHTapHOU KUCIOTHI (SA) Ha kieTkax [lypkuHbe

Mo3zxkeuka (11K) y HeoHaTaIbHBIX KPBIC € CYAOPOraMHu.

groups had a significantly decreased AP frequency of PCs (P<0.05). The developmental rats in the low- and high-
dose SA groups had a significantly higher AP threshold than those in the convulsion model group (P<0.05).
CONCLUSIONS:

The high excitability of PCs and the abnormal PF-PC synaptic plasticity caused by convulsion in neonatal rats may
last to the developmental period, which can be aggravated by PB, while SA can reduce the excitability of PCs in
neonatal rats with convulsion and repair the short- and long-term abnormalities of LTD of PCs caused by
convulsion.

Bricokas Bo30yaumocTs 1K 1 aHoMasibHasi CHHaNTU4YeCKasi IIAaCTUYHOCTb,
BBI3BAHHBIE CYIOPOraMHu y HOBOPOXKJICHHBIX KPBIC, MOXKET yCyryousiteest PB, B TO
BpeMsi Kak SA, MOKET YMEHBIINUTh BO30yAUMOCTh 1K y HOBOPOKIEHHBIX KPbIC.



BbIBO[bl:

1. T'nnokcmsa — 3TO NOCTOAHHbIN «CMYTHUK» ODEPEMEHHOCTW.
2. ['nnokema — aTto agantauuMoHHbIN NpoLlecc, Tpebyrowmmy,
HE CTOJSIbKO KOPPEKLIUN, CKOSTIbKO KOHTPOA.

3. 'mnokcua — sHeprosaBMcUMbIN NPoOLECC, TPeDYoLWni
BOCIMOJTHEHUA SHEPreTUYECKOro cybcrtpaTa B Te4eHne
BCEro nepmoaa ee Te4eHus.



