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B 0630pe pacCMaTpUBaAIOTCA MEXAHU3MbI PA3BUTUSA [[bIXaTeJIbHOI;,I HEeAOCTAaTOYHOCTH, 06yCJIOBJIeHHbIe Hapy1ie-
HUEM JINIIUHOTO obmena. HpeZ[CTaB]IeHI)I JlaHHbIE O COCTaBe JIETOYHOI'O Cyp(i)aKTaHTa, JIUIIU/THOM ,HI/IC63JI8.HC€ pu
TSKEJION COueTaHHOM TpaBME, CEIICHCe, reCTo3ax. ITokazana B3auMOCBSI3b KOHIIEHTPaIluKn XoJeCTepruHa, TPUTJanIe-
PUAOB C PAa3BUTHUEM IIPEIKIIAMIICUN U OKJIAMIICUU. HOZ[pO6HO W3JI0JKEHDBI CBEZICHWA O IIPEHATAJIbHOM U ITOCTHATAJIb-

HOM CHUHTE3€ TPUTJINIEPU/IOB U XOJIECTEPUHA.

Knmiouesvte cnosa: nunuovl, xoiecmepui, mpuziuyepuonl, cyppaxmanm, Obixameivias HedoCmamouHocmy

The review considers mechanisms for the development of respiratory failure caused by lipid metabolic distur-
bances. It gives data on the lung surfactant composition and lipid imbalance in severe concomitant injury, sepsis,
and gestosis. Information on the prenatal and postnatal synthesis of triglycerides and cholesterol is detailed.
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Kpurnyeckue cOCTOSIHUS SBISIOTCS aKTyallb-
HOW TeMO KIWHUIECKUX NCCIeI0OBaHUM, T.K. COIIPO-
BOJKJIAIOTCSI PA3BUTUEM MOJMOPTAaHHON HEI0CTaTOY-
HOCTH, HapyllleHHEeM DPas3JUYHBIX BUAOB OOMEHa, B
ToM uncse n gunuaaoro [1—4]. IIpu kpurnueckmx
COCTOSTHUSIX BCET/Ia PA3BUBAETCS JIbIXaTeIbHAS HE/lO-
CTaTOYHOCTb, 4TO OOYCIIOBIEHO HapyIIEHIEM KPOBO-
obpallieHusT, MUKPOLUPKYJISAIMHA U YIACTHEM JIETKUX
B GEJIKOBOM U JIMIIUAHOM OOMEHE, T. €. HapyIlaeTcs
MIPOYKITAST aJIbBEOJIOTIMTAMU 2-TO THTIA CypdaKTaH-
Ta, KOTOPBIH obecrieurBaeT HOPMAJIbHYIO BEHTHUJIsI-
1o Jerkux. Jlerounwiii cypdakrant (JIC) yenoBeka
na 80—85% cocrout U3 JIUNUA0B, HENTPATbHDIE JIU-
UL U XoJiecTeprH cocTaBistior 10—20% ot obiie-

Critical illness is accompanied by multiple
organ failure and disturbances of metabolism of dif-
ferent types, including the one of lipids [1—4].
Critical illness is commonly accompanied by a respi-
ratory failure caused by poor circulation, microcircu-
lation and lung involvement in protein and lipid
metabolism. The production of surfactants of a sec-
ond type, which provide adequate lung ventilation, is
disturbed as well. Human lung surfactant (LS) con-
sists of lipids by 80—85%, 10—20% and 80—90% of
which composed of neutral lipids (cholesterol and
phospholipids, respectively) [5—7]. Cholesterol and
triglycerides as components of LS affect LS functions
by various ways. The main surface-active substances
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ro KoJindecTBa JuiuaoB, hochomunuas — 80—90%
[5—7]. XomecTepun ¥ TPUTJIUIEPHUILI SIBJSIIOTCS
BOKHBIMM KOMITOHEHTAMHU JIETOYHOTO CcypdaKkTaHTa
(JIC) m BHOCAT pa3IW4HBIN BKJIa B BHITTOJTHEHWE €TO
(yakumii. OCHOBHBIMU BeIeCTBAMU, BJIUSIONUMU
Ha MOBEPXHOCTHOE HATSKEHWE aJIbBEOJI, SBJSIOTCS
dbochomunuasr (DJI): hochaTuanIXOTIMH, TUTATD-
MUTOUI-GochHaTHINIXOIIH, dbocharumauarim-
riepout, hocharnmamicepun u ap. QochaTuanaxosmm
coctasiisier 0kosio 70—75% dochonunumos, Ha 10-
JIIO TUTIATTBMUTOMI(DOChATUANIXOTUHA TPUXOIUTCS
60—65% u 10% cocraBiser dhochaTUAUATIAIIEPITH.
OCHOBHOIi TTOBEPXHOCTHO — AKTUBHBIN KOMIIOHEHT
cypdaxranta — docharuauaxomun [8, 9]. Xomecre-
PUH SIBJISIETCS MPEIIECTBEHHUKOM CTEPOUIHBIX TOP-
MOHOB, B&KHBIM KOMIIOHEHTOM KJIETOYHBIX MEMOPaH
U BHYTPUKJIETOYHBIX OPTAHEJI, JbIXaTeJIbHbIX
CTPYKTYP, UTPaeT BAXKHYIO POJIb B IaTepajbHOU And-
dysuu unuaoB u 6eJKoB 1 B (hazoBOii OpraHu3aum
JIC. Hapymienue coOoTHOIIEHNS KOMIIOHEHTOB Cyp-
(hakTanTa BBI3BIBAET M3MEHEHUE ero (yHKIMA. Xo-
JIECTEPUH MOXKET CUHTE3UPOBATHCS MHOTUMU TKAHSI-
MU, €r0 CHHTE3 HAXOAUTCS IMOJ MeTaboJUIeCKUM
KoHTposieM. OCHOBHYIO 4acTb JIUIIUZOB KPOBU CO-
CTaBJISIOT KUPHbIE KUCJOTBI, KOTOPbBIE SIBJISIOTCS
Ba)KHBIM 9HEPTETUIECKUM CYyOCTPATOM, BXOJAT B CO-
craB dochoaunuaos Membpan [10—13].

ITpoayKThl JUIUAHOTO OOMEHa WIPAIT Bask-
HYIO POJib B TaTOTeHese HamboJjiee MPOOJIEMHBIX 3a-
6OJIEBAHUI: OCTPOTO PECIIUPATOPHOTO AUCTPECC —
cunagpoma (OPIC), cencuca, Ts:Kem0l MexaHUYec-
KOl TpaBMBbI, TECTO3a, a TakkKe 3a00JIeBaHUN HOBO-
POXKIEHHBIX. VI3MeHeHUs KOHIEHTPAIUK JINTHAIOB
KPOBU TIPOUCXO/ISAT B PA3JIMIHBIX JMATTa30HAX U 3a-
BUCST OT 9THOJIOTUH, TsKecTH 3aboseBaHus. Tede-
HUE Celcrca XapaKTepPU3yeTcss HapylleHUueM IIpo-
aykinu tpurantepuio (TT). IIpu GraronpusTHOM
TeyeHUM 3a00jieBaHust K 3—4 CyTKaM JIeYeHHsS Y
GOJIBHBIX € UCXOHO MOBBIIIEHHBIM ypoBHeM TT mpo-
MCXOANT MAJBHEHUTITHI €T0 POCT, a eT0 KOHTIEHTPAIINS
y BBIKMBIIMX GOJIBHBIX IOCTOBEPHO BBIIIIE HCXOMHBIX
3HAYEHUIT 1 COOTBETCTBYIOIINX MMOKazareseil y 60J1b-
HBIX C JIETAJbHBIM HCXOIOM. YPOBEHb OOIIET0O X0Iec-
tepuHa (XC) mpu cerncuce HaAXOAWTCS B Tpefesiax
(busmosormueckoit HOPMbI U CYIIECTBEHHO He MEHsI-
ercst B TeueHue 3aboseBanust. OfHON 13 BO3MOKHBIX
MIPUYUH PA3HUIBI B KoHIleHTpanusax TT u sunumaos
ouenb HU3KOH minotHoct (XC JIIIOHII) mpu cemn-
CHiCe Y BBKUBIITUX M YMEPIIHX OOJbHBIX MOKET ObITh
pastuiia yposaeil TNF-o, HHrHOUPYIOUIEro aKTHB-
HOCTD JIMIIOIPOTeNHINIIA3bL [14].

B pa6orax Jlesut A. JI. u Mankosoii O. T. moka-
3aHO, YTO CYTIECTBYET B3aMMOCBSI3b MEKIY TSIKec-
TBIO TIOBPEXK/ICHUS JIETKUX 110 TTKajie Murray u KOH-
HEeHTpaIel TPUTIUIEPUIOB Y GONBHBIX C CEIICHCOM.
Y marmuenToB ¢ OP/IC BbIgBIEHBI OTpUIaTeTbHAS
Koppessinst kKoHTeHTpannu TT u mHAekca okcure-
HAIlUU, TTOJIOKUTEIbHAS B3aUMOCBSI3b KOHIIEHTpPa-

that affect the surface tension of the alveoli are phos-
pholipids (PL): phosphatidylcholine (its contribu-
tion is the most, 70—75%), dipalmitoilphosphatidyl-
choline (contributed by 60—65%),
phosphatidylglycerol, phosphatidylserin (10%). [8,
9]. Cholesterol is a precursor of steroid hormones, an
important component of cell membranes and intra-
cellular organelles, and respiratory structures. It
plays an important role in the lateral diffusion of
lipids and proteins, and is vital for a drug localiza-
tion. The alteration of ratio of surfactant compo-
nents causes a change in its functions. Cholesterol
can be synthesized by many tissues and its synthesis
is under metabolic control. The main components
of blood lipids are fatty acids, an important source
of energy and a part of membrane phospholipids
[10—13]. The products of lipid metabolism play an
important role in the pathogenesis of the most seri-
ous diseases, such as acute respiratory distress syn-
drome (ARDS), sepsis, severe mechanical trauma,
preeclampsia, and neonatal diseases. The changes in
blood lipids level occur in different ranges and
depend on the etiology and severity of the disease.
Sepsis is characterized by impaired production of
triglycerides (TG). A further growth of a triglyceride
level was observed 3—4 days after the onset of treat-
ment in patients with high initial triglyceride level,
and its baseline level in survived patients was signif-
icantly higher than in patients with fatal outcome.

In a case of sepsis, the total cholesterol level
remains within the physiological range and does
not change significantly within the disease. The
diversity in TG and very low density lipids (VLDL
cholesterol) levels in case of sepsis in survivors and
deceased patients is due to the differences in levels
of TNFea, which inhibits the activity of lipoprotein-
lipase [14]. The works of A. L. Levit and O. G. Malkova
have shown a correlation between the severity of
lung injury according to Murray scale and triglyc-
eride concentration in patients with sepsis. A neg-
ative correlation of TG blood level and the index of
oxygenation and a link with the index of extravas-
cular water in lungs was observed in patients.
Association between the TG concentration and
severity of lung injury in ARDS patients can be
caused by dysfunction of alveoli and suppression of
lipase activity [11, 15].

Severe concomitant injury (SCI) is accompa-
nied by development of hypoholesterinemia, which
can be caused by blood loss and impaired synthetic
liver function. Intensive therapy of patients admit-
ted to the intensive care unit included massive infu-
sion of colloid and crystalloid solutions, which also
reduced the level of total cholesterol. In case of
severe combined injury (SCI) tissues and cells need
energy and renewal of structural components such as
phospholipids, cholesterol, proteins in order to
restore the integrity of damaged organs. All these
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1AW TPUTJIATIEPU]IOB C MH/IEKCOM BHECOCYAMCTON BO-
16l B TeTkuX. Cy1iecTBOBaHMe CBI3W MEXKIY KOHIEH-
tparmein TT m mMapkepamMu TsKeCTH TIOBPEXKICHUS
serkux mpu OPIIC mMoskeT ObITh 06y CIOBIECHO HAPY-
merneM (GyHKIIMU aJIbBEOJIOTIUTOB U TO/IaBJIeHUEeM
aktuBHoOCTH Jinmaser [11, 15].

Tsxenas couetannas tpaBma (TCT) compo-
BOXK/IAETCSI Pa3BUTHEM THIIOXOJECTEPUHEMUM, YTO
MOJKeT GBITH 06YCIOBIEHO KPOBOTIOTEPEH, HapyTie-
HUeM cUHTeTndeckon (GyHKImu nedenn. [Iposeme-
HUe MHTEHCUBHOW Teparnuy ¢ MacCUBHOU MH(Yy3uei
KOJJIOUTHO-KPUCTAJIOUIHBIX PACTBOPOB OOJIBHBIM,
MTOCTYTIAIONIUM B PeaHUMAIMOHHOE OT/leJieHue, TaK-
Ke CTIOCOOCTBYET CHUKEHUIO YPOBHST 0OIIIETO XOJTEC-
tepuHa. [Ipu TCT s BoccTaHOB/IEHUS 11€TTOCTHOC-
TH TOBPEXJEHHBIX OPTaHOB, TKaHEW U KJIETOK
HEOOXOMMBI 9HEPIUSI U CTPYKTYPHbBIE KOMIIOHEHTHIL:
dochomumas, xomectepu, Geaku. Bee 3T0 MOKeT
O0bBSCHATH CHUJKEHHE XOJIeCTePUHA B KPOBH 9THX
GOJIBHBIX B TepPUOJ HaOMoAeHUs. Y BBIKUBIIIX
GOJIbHBIX B TE€UEHME TIEPBOIl HEAENN TIOCAEe TPaBMbI
[10Ka3aTe/ib KOHIEHTpaluu XoJecTepruia Huxe Hop-
MaJsIbHBIX 3Hauenuit. Y Goabnbix ¢ TCT, kpoBomore-
pell 1 HapyIlIeHneM TeMOINHAMUKY B PaHHUE CPOKU
[IOCJIe TPABMBI BBISIBJICHBI HAPYIIEHMsT 0OMEHA X0JIe-
cTepuHa U CBOOOIHO-PaUKATbHBIX TIPOIIECCOB, NME-
IOMUX PAa3JIUYMs B TPYIIE BBDKUBITUX W YMEPITUX
6osbHbBIX [16]. B 1O ke Bpemst ipu TCT yposenb TT
He TIPeBbINIaeT HOPMAJIbHBIX 3HAYEHUN 1 B /IBa pa3a
HUJKe, ueM y OOJIbHBIX ¢ cericricoM. Ha nsMeHeHwst
MoKasaTeJieil JIUIMUAHOrO 0OMeHa TIPU KPUTUIECKUX
COCTOSIHUSAX BJIMSET BO3pacT lanuenTos [14].

[Ipu m3yueHnn BAUSIHUS TECTO3a HA COCTOSTHUE
JIUITUIHOTO 0OMEHA BBISIBJIEHO, UTO B OJIMIKAIiIIeM T10-
CJIEPOZIOBOM TIeproie KoHIeHTpalus T1 3HaunTe h-
HO BBITIIE€ BO3PACTHON U (DPUBMOTOTUYECKON HOPMBI, Y
BCEX POJUIBHUI] OTMEUYAETCS YMEPEHHOe MTOBBIIIeHIe
kormtenTparu o6mero XC 3a cuer pocta KOHIEHTPa-
1Y JTUTIOTTPOTENHOB HU3KOH TVIOTHOCTH. Y POJNITH-
HUIT II0CJIEe KecapeBa cedeHrs U IIalleHTOK C FeCTO30M
CpeHell TsKeCTH HaGIIOMaeTcsl CHIKEHNE YPOBHSI
XOJIecTeprHa JIMTIONPOTENHOB BBICOKOH IJIOTHOCTH
(XC JITIBIT) B kposu 10 10—11% ot obuero XC.

TaxuM 06pa3oM, TPHU CETICUCE, TSIKETOH Mexa-
HUYECKOW TpaBMe M TeCTo3axX Cpe/lHell TSIKecTH Ha-
GITTOIATOTCST ATEPOTEHHbIE N3MeHeHUsT MeTaboI3Ma
JINTIA/IOB, XapaKkTepusytolrecs: poctoM yposHs TT n
XC JIIIOHII npu cHuzkenHo# koHueHTparuu XC
JIIIBIIL. Mamenenus yposueir TT' u XC JIITOHII
IIpY celicuce U recTo3e IIPOUCXOJAT B JUalla3oHe
KOHIIEHTPAIINH, TTPEBBIMIAIONIEM BEPXHIOI T'PAHUILY
¢usnonornueckoir Hopmbl. Hopmanuzarus ypoBHS
TT npu cericrice coueTaeTcst ¢ OJIaronpUsTHBIM KJIH-
HuYyeckuM ucxogom [14].

Tectos u nanenrapHas HelOCTaTOYHOCTb —
MHOTO(AKTOpHASI TPOGIEMa AKYIIEPCTBA, AHECTE3N-
OJIOTUU-PEAHNMATONOTUN. Y POJIUJBHUIL C TIPEIK-
Jamrcuenn copepskanue TtpurauiepusoB . XC

facts could explain the decrease of cholesterol blood
level in these patients during the observation period.
One week after the injury cholesterol level was
below normal values. The disturbances of cholesterol
metabolism and free radical processes, blood loss and
hemodynamic instability at early stages after injury
were observed in patients with SCI. The indexes
were different in survivors and in patients with fatal
outcome [16]. At the same time in case of SCI the
level of triglycerides exceeded the normal values and
were two times lower than in patients with sepsis.
The age of patients had significant effect on these
changes of lipid metabolism in critical illness [14].

In case of preeclampsia in immediate postpartum
period the concentration of TG is significantly higher
than the age-related physiological norms, and all post-
partum women experienced a moderate increase of
total cholesterol concentration due to increased very
low density lipoprotein (VLDL cholesterol) levels. A
10—11% decrease in high density lipoproteins (HDL
cholesterol) blood level was observed in patients after
caesarean section and in patients with moderate
gestosis. Thus, increases in triglycerides and VLDL
cholesterol level with reduced HDL cholesterol level
occurred in sepsis, severe mechanic trauma and gesto-
sis of moderate severity. The changes of TG and
VLDL cholesterol levels in sepsis and preeclampsia
occured in the range of concentrations above the
upper limit of the physiological norm. Positive
dynamics of triglyceride level in sepsis correlated with
favorable clinical outcome [14].

Preeclampsia and placental insufficiency is a
multifactorial issue of obstetrics, anesthesiology and
reanimatology. VLDL cholesterol level was signifi-
cantly increased in patients with preeclampsia. The
accumulation of fatty acids stimulates the synthesis
of VLDL in liver, which is consistent with the data
on elevated TG and VLDL cholesterol levels in
blood in postpartum women with preeclampsia. The
reason for TG and VLDL accumulation in blood
within preeclampsia may be caused by elevated lev-
els of cytokines, particularly TNF-a. Preeclampsia
causes multiple organ failure, in which all the types
of metabolism are impaired. Increased levels of
cytokines can directly affect metabolic processes.
TNF-a inhibits lipoproteinlipase and inhibits the
VLDL destruction. The accumulation of cholesterols
in gestosis of moderate severity can be caused by
direct effects of TNF-a. Therefore, the increase of
triglycerides and VLDL cholesterol blood levels
occurring in the blood of pregnant women can be an
indicator of possible preeclampsia. In case of eclamp-
sia with fatal outcome 3—4 days after the delivery an
increase of total cholesterol and HDL cholesterol
concentrations (up to 30% in total cholesterol) was
observed. There were certain changes in biochemical
parameters within 3—4 days after birth in case of
eclampsia and pre-eclampsia. The changes in lipid
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JITTOHIT noctoBepro moBkiieHo. Hakommenue
KUPHBIX kucyaoT crumyaupyer cunrtes JIITOHIT B
neyenu, mosbierne konmnentpaun JIINOHIT u TT
B KPOBHU, UTO COTJIACYETCS C JAHHBIMU O TOBBINIECH-
"oM conep:xkannu T mw XC JITIOHII B xpoBu po-
JIMJIBHUATI ¢ Tpeakaamiicuedl. [Ipnannoit Hakommenmns
TT u JITTOHII B KpOBU IIPHU IecTO3€ MOKET OBITH 110-
BBIIIEHHBII YPOBEHb IUTOKUHOB, B 9aCTHOCTH, (hak-
Topa Hekposa onyxonu-aiabda (TNF-a). Teuenue re-
€TO3a CIIoCOOCTBYET BO3HIUKHOBEHUIO TIOJIHOPTraHHON
HEJIOCTATOYHOCTH, TIPU KOTOPON M3MEHSIOTCS BCe
BHUIbI 0OMeHa. POCT ypOBHS IIMTOKMHOB, MOKET He-
MOCPEACTBEHHO BJUATH Ha OOMEHHBIE MPOIIECCHI.
TNF-a uHrubupyer JUIMonpOTenHINIA3y U TOPMO-
sut pacnaza JIITOHII. Hakomsenune JITTOHII mpnu
recTose CPeIHeil TIKeCTH MOKET OBITh 00YCIOBIEHO
HernocpenicTBeHHbIM BozzelictBueM TNF-a. Iloato-
MY PETHCTPUPYEMOE B KPOBU GEPEMEHHBIX CTOHKOE
nosbienne yposas TT u XC JITTOHII mosxer ciy-
JKUTH TPU3HAKOM BEPOSITHOCTU Pa3BUTHS recTo3a. B
cirydae aKJIAMIICUU C JIETATbHBIM UCXO/IOM K 3—4-M
CYTKaM IOCJIEPOZOBOTO TIEPUO/Ia OTMEUAETCS TTOBbI-
eHne KouieHTpary ooiero XC mpu oJlHOBpeMeH-
nom pocre kontenrpaiuu XC JITIBII (zo 30% B 006-
meMm XC). B teuenne 3—4 cyTok mocsie pojoB Kak
IIPY 9KJTAMIICUHU, TaK W MTPU TIPEIKIJIAMIICUH B TIIa3Me
KPOBHU COXPAHSIIOTCS XapaKTepHble U3MEHEHHsT O10-
XUMWUYECKUX TMOKazaresei. VIsMeHeHWsT JTUTHIHOTO
oOMeHa yKasbIBaeT Ha KPallHIOK CTEIeHb Je3aannTa-
[[UI CUCTEM OPTaHM3Ma MaTepu IPH IMOIBITKE 0bec-
neynTh norpebHocTH TIoAa [17].

AHeMmust GepeMEHHbBIX CONMPOBOKIACTCS HaApPy-
nrenreM (hocGOUIUITHOTO CHEKTPa, yBeJIUUeHUEM
cogepsxanust XC u musodochatugos (JID), nmsmene-
HUSIMHU B CTPYKTYpe JTUIMUATPAHCIIOPTHOM CUCTEMBI,
obecrieunBarolieil 0OHOBJIEHIE GUIUITHIHBIX KOMITO-
HeHTOB MeMOpaHn apurponuToB. Ha cpoke Gepemen-
Hoctu 32—34 Hemenb B MeMOpaHaX 3PHUTPOIUTOB
JKEHIIIH, ¢ OCJOKHEHHOI aHeMIell 6epeMEHHOCTbIO,
YBEJTMYEHO MIPOIEHTHOE cojiepskanue 3o ochaTu-
JIOB U XOJIECTEPUHA, & KOJMYECTBO 00IIuX hochoI-
nuzoB ¥ hochaTuANIMHO3UTONIOB CHIKeHO. [luc-
MEPCUOHHBIN aHAJIU3 TTIOKA3aJI, YTO CTETICHD BJIUSHUS
aHeMUM Ha cojepskanue 001X GocoInmumoB co-
crasmia 11,1%, a na orHomenue Gochognunugos u
xostecrepuna — 23,9% [18].

Kaskomy 11eproay BHYTPUYTPOGHOTO Pa3BUTH
COOTBETCTBYET OTpe/ie/IeHHbIe 3aKOHOMEPHOCTU CHH-
Te3a JIMIU0B, KOTOPBIE UCTIOJIB3YIOTCS KaK IJIacTHye-
CKUIT MaTepyaJt [ist OBICTPO PACTYIIMX OPTAaHOB U TKa-
Heil mnoga.  OOGpasoBaHue  KUPOBOH — TKaHU
MIPOUCXOUT 32 CYET COOCTBEHHOTO CHHTE3a JIMITUJIOB,
T.K. UX TPAHCILTAlleHTAPHBII TIePexo/l OT MaTepPH opra-
HuYeH. VICTOUHUKOM CHHTE3a JIMTIH/IOB Y TLTO/IA SIBJIS-
IOTCST alleTaThl, KOTOPBIE JIETKO TPOHUKAIOT Yyepes IiJ1a-
nenty. IlyreM THHONMTO3a WM  3JHAOIUTO32
OCYTIIECTBJISIETCS TIPOXOK/IEHNE Yepe3 TJIATIeHTY JIATIO-
MIPOTENHOB HU3KO TIOTHOCTH, TPaceppuHOB, TOP-

metabolism areindicative of extreme-degree malad-
justment of mother body's systems when trying to
meet the needs of the fetus [17].

Anaemia in pregnant women is accompanied by
disturbances of the phospholipid spectra, an increase
of cholesterol and lysophosphatides levels and cer-
tain changes in the structure of lipid-transport sys-
tem, which provide the renewal of the components of
red blood cells (RBC) membranes. At the gestation-
al age of 32—34 weeks RBC of women with anemia
show an increased of lysophosphatides and choles-
terol levels; the level of common phospholipids and
phosphatidylinositols is reduced. Analysis of vari-
ance showed that the degree of anemia affected total
phospholipids content was 11.1%, and the ratio of
phospholipids and cholesterol was 23.9% [18].

Each period of prenatal development is charac-
terized by certain patterns of lipid synthesis, which
are used as a kind of plastic material for the rapidly
growing bodies and tissues of the fetus. The forma-
tion of adipose tissue occurs at the expense of own
lipids synthesis, because their transplacental passage
from mother's body is limited. The source of lipid syn-
thesis in fetus are acetates, which can easily accross
placenta. The passage of LDLs, trasferrin, hormones
through placenta occurs by pinocytosis or endocyto-
sis. Membrane-bound enzymes, particulary alkaline
phosphatase (AP) and its thermostable isoenzyme
(TIAP) specific for the placental tissue play the major
role in the transport of nutrients from mother to
fetus. TIAP is produced by placenta beginning from
the 7th week of gestation, and its level increases pro-
gressively by the end of pregnancy. TIAP is consider
as a biomarker of placental insufficiency, ectopic preg-
nancy or malignant tumors [13, 19, 20].

Hepatocyte growth factor (HGF) is an activa-
tor of cytokines during embryogenesis. It regulates
the concentration of hepatocytes and stromal ele-
ments. It is localized in syncytiotrophoblast of villi,
villous populations of cytotrophoblasts and amnial
epithelium of placenta [15]. Full peroxidation does
not occur in the liver of the fetus perinatally. At the
same time the fetus produces ketone bodies from
acetate beginning from the early gestational ages,
although the rate of their formation is very low,
much lower than in neonates. The greatest part of
cholesterol is synthesized in fetal liver, only 20% of
cholesterol comes via placenta from the mother's
body. The accumulation of cholesterol occurs in the
period of myelination and increase of body weight.
The concentration of blood lipids is affected by
genetic factors, diet, endocrine regulation and fea-
tures of utero-placental blood flow [20]. Surfactant
synthesis begins at 20—22 weeks of gestation, The
main production of surfactant occurs at 35—36 week
of gestation. The main surface active component of
surfactant is phosphatidylcholine that is synthe-
sized in two ways:
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MOHOB. MeMOpaHOCBsI3aHHbIE (DePMEHTBI TIAIICHTHI, B
YaCTHOCTH, TITeT0uHas (hocdaTaza 1 ee TepMOCTAGILITH-
HBIN n3odepMenT, crierudIIHbIN /71 TITaleHTapHON
TKaHU, UTPAET BE/YIILYIO POJIb B TPAHCIIOPTE U TATEI -
HBIX BEIIECTB OT MaTepu K Troay. Ee mpomykis mia-
[EHTON HAYMHAETCS C 7 Heeb TeCTaIlK U MPOTpec-
CHBHO YBEJIMYUBAETCS K KOHIYy O€PEMEHHOCTH. IJTO
(hbepMeHT sIBIISIETCS MApKEPOM ILIAIlEHTAPHOM HEIO-
CTATOYHOCTH, 9KTOIITYECKOI OEPEMEHHOCTH WU 3JI0-
KaueCcTBEeHHBIX oOpasoBanuii [13, 19, 20].

®akrop pocra remaronutoB (HGF-hepatocyte
growth factor) B amMOproremese ABISIETCS aKTHBATO-
POM IIUTOKUHOB, PETYJIUPYET KOHIIEHTPAIIHIO TeTaTo-
IIUTOB ¥ CTPOMAJIBHBIX 3JieMeHTOB. OH JIOKATM30BaH
B CHHIIUTHOTPO(h0OIACTE BOPCUH, BOPCUHUYATBIX T10-
MyJIui rroTpodobracta, aMHIATBHOM SITUTETNN
mratenTsl [15]. IlepunaraibHo B nevyeHu mioga He
MIPOUCXOUT TIOJTHOTO OKUCJEHUS JIUTUAOB. B TO ke
BpEMsI, C PAHHUX CPOKOB T€CTAIUHU TITIOJ TPOLYITHPY-
€T KeTOHOBBIE TeJIa U3 alleTara, XOTsi CKOPOCTh UX 00-
Pa30BaHMs OYe€Hb HU3Kas, 3HAUNTETBHO MEHbIIIE, YeM
Yy HOBOPOX/IEHHBIX. OCHOBHOE KOJIMIECTBO XOJIeCTe-
pOJIa CHHTE3UPYETCsT B TIeYeHH 11710713, b 20% ero
MOCTYTAET TPAaHCIIAIeHTapHo OT Marepu. Hakorwie-
HUE XO0JIeCTePUHA TIPOUCXOUT B TIEPUO MUETUHU3A-
IIUU U YBEJUYeHUs Macchl Teja. Ha KoHIeHTpaImio
JIUTIAJIOB KPOBH BJIUSIOT TeHETUYEeCKHe (DaKTOPbI, Xa-
paKTep TUTAHVSI, SHAOKPUHHAS PETYISIIS, 0COOEH-
HOCTHM MaTOYHO-TIJIAIEHTAPHOTO KPoBOoTOKA [20].

AHTeHATaJIbHO CUHTE3 CypdaKTaHTa HAUMHAET-
ca B 20—22 Hezenn, TOTHOIIEHHAS TTPOAYKIUS CyP-
(haxranta BoamoskHa B 35—36 nezennb recraruu. Oc-
HOBHBIM TTOBEPXHOCTHO — aKTUBHBIM KOMIIOHEHTOM
cyphaxranTa sBasercs (HoThaTHANIXOINH, KOTO-
PBIii CUHTE3UPYETCS ABYMS Iy TSIMU:

1. To 32 Hemenn BHYTPUYTPOOHOTO Pa3BUTHSI
MeTunpoBanneM dochaTuanIdITAHOIAMUHA C TI0-
MOIIBI0 MeTHITPaHC(epassl.

2. B nosgHue cpoku GepeMEeHHOCTH ¥ IOCjIe
posxenus mpeobmanaet hochoxomHTpanchepasHbIit
1y Th, 6otee ahHEKTUBHBIA, PEACTABISIONNA OCHOB-
HOM 1y Th crHTe3a (hochosnnuaoB cypdakTaHTa.

[Ipu poknernu AUCHYHKIUS JETOUHOTO CYP-
(baktaHTa MOXKET OBITH CBsI3aHA C PECIUPATOPHBIM
MCTPeCC-CUHAPOMOM, TIePUHATATBHON THUIOKCHUEMN,
BPOJK/ICHHON ITHEBMOHMEN MJIM HEOHATAThHOW acIiy-
parueit MeKoHUs. ACTTUpaIinst OKOJIOTLIOHBIMU BO/IA-
MU, MEKOHUEM SIBJISTIOTCSI TOPMOBSIIUMU (haKTOpaMu
AKTUBHOCTH 9HIOTEHHOTO Cyp(haKTaHTa, IPH TTOsIBJIE-
HUU UX B aJbBEOJISIPHOM MTPOCTPAHCTBE TTPOUCXOAT
UHrIOUpOBaHIe cypdaKkTaHTa, YTO BJeYeT 3a COOOI
TIOBPEsKIeHNe JTeTKnX 1 Bocriasierne [21—23].

[mukochuHTOMMTINAB BXOSAT B COCTaB KJIETOY-
HBIX MeMOpaH TOJIOBHOIO MO3Ta U IPYTHX TKaHeil op-
TaHU3Ma, YTO YPE3BBIYAITHO BAsKHO JIJIsT HOBOPOK/IEH-
HBIX U JieTell paHHero Bo3pacra. Hapyienne cuaresa
TJIMKOC(UHTOJTUTIM/IOB BBI3BIBAIOT M3MEHEHUS KJie-
TOYHOI MOP(hOJIOTHH 1 (DYHKIIH, YeM CIIOCOOCTBYIOT

1. Up to 32 weeks of fetal development it is syn-
thetyzed by methylation of phosphatidylethanolamine
using methyltransferase.

2. In late pregnancy and after the birth, phos-
phocholine way prevails that is more effective and
represents the main route of synthesis of surfactant.

The dysfunction of pulmonary surfactant at
birth may be associated with neonatal respiratory
distress syndrome (NRDS), perinatal hypoxia, con-
genital pneumonia and neonatal aspiration of meco-
nium. Aspiration of amniotic fluid and meconium are
factors inhibiting the activity of endogenous surfac-
tant; in case of their appearance in alveolar space the
surfactant inhibition occurs causing lung damage
and inflammation [21—23].

Glycosphingolipids are components of brain
cellular membranes and other body tissues, which
are indispensable for newborns and young children.
Alterations of glycosphingolipids synthesis cause
changes in cell morphology and functions, which
result in diseases that adversely affect on child's
development [24]. The surfactant deficiency is the
main cause of NRDS in case of a premature birth [5,
7]. Antenatal factors that influence production of
surfactants include low alveolar epithelium with
signs of damage, deformation of the nuclei of epithe-
lial cells, enlargement of alveoli, vacuolization of
cytoplasm deformation of nuclei and cuboidal
epithelium [25]. Postnatal process of surfactant syn-
thesis in the alveoli of preterm infants depends on
gestational age and child's condition at birth, includ-
ing pH, carbohydrate metabolism, temperature and
body perfusion. Hypoxemia, metabolic acidosis,
hypoglycemia, lungs ischemia, especially in combina-
tion with hypotension and hypovolemia, suppress
surfactant synthesis. The epithelial layer of lungs can
be damaged by internatal microaspiration, the use of
high concentrations of oxygen in inhaled mixture in
case of ALV in <hard» mode, which all lead to further
reduction of level surfactants [5, 7, 25, 26]. Lipid
content is changed, and the most intensive accumu-
lation of lipids occurs in late pregnancy and in early
neonatal period. The latter is very important,
because restructuration of all organs and systems
including metabolism occurs at this time.

Postnatal biochemical adaptation consists of
several stages:

 Initial reactions of adaptation to environ-
mental factors associated with changes in the inter-
nal environment of body (the first 6 hours of postna-
tal life);

e Maximal activation of the metabolism (from
6 hours to 4 days);

* Catabolic phase (days 6—14);

e Activation of anabolic processes (from 2
weeks to 3 months).

These periods of adaptation phases are critical
in a number of newborns. The total lipid content in a
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BO3HUKHOBEHHIO 3a00JIeBaHUil, HEOJATOTPUATHO OT-
paxkarorcst Ha pasButuu peberka [24]. TIpu poskae-
HUM HEJOHOUIEHHOTO pebeHKa OCHOBHAs IIPUUYMHA
Pa3BUTHSI PECHUPATOPHOTIO JIUCTPECC-CHHAPOMA)
P/ICH — mepBuunsbtii gedurut cypdaxranta |5, 7].
AnTenarasbHble (AKTOPBI, BJAUSIONINE HA TTPOAYK-
1o cypdaxkTaHTa: HU3KUH aTbBEOJISIPHBIN STTUTENH
¢ TpU3HAKaMW TOBPEXIAEHUS, AedopMaIms sjapa
AMUTEJNATHHBIX KJIETOK, PACITUPEHNE aTbBEOJI, BAKY-
OJIM3AIINST [IUTOTIA3MBbI lepopMAIIust sijiep U Kyoude-
ckoro arresus |25]. [ToctHatanbHo porece cuHTe-
3a cypdaktaHTa B ajJbBeoJiax y HEJIOHOIIEHHBIX
HOBOPOK/IEHHBIX 3aBUCUT HE TOJBKO OT TeCTalluOH-
HOTO BO3PACTa, HO M COCTOSTHUS peOeHKa MTPU POIK/Ie-
HUW: TIoKaszareseii pH, yrieBoaHoro oOMeHa, Temiie-
patypbl Tesa u nepdysun. Ilpu rumnoxcemum,
MeTaboIMIeCKOM alluI03€e, TUIOTTMKEMIH, UIeMUN
JIETKHX, 0OCOOEHHO B COYETAHUM C TUIIOTEH3UEN U TH-
moBoJieMuell, cuHTe3 cypdakTanTa MOIABISETCS.
InuUTenaNbHbII CII0i JIETKUX MOKET OBITh OBPEK-
JIeH BCJIEJICTBAE WHTPAHATATIBHON MUKPOACITUPAIINH,
MIPUMEHEHUST BBICOKON KOHIIEHTPAIUK KUCTIOPO/IA BO
BIbIXaeMoil cmecu u mposenenust UBJI ¢ «kecTku-
MHU» MapaMeTpaMu, YTO TPUBOAUT K HajbHEHIIeMy
CHIDKEHMIO cuHTe3a cypdaxranta [5, 7, 25, 26].

Cozepkanue JIMITUIOB HU3MEHsIETCs], HarboJiee
MHTEHCUBHOE MX HAKOILJIEHHE TIPOMCXOINT B KOHIIE Ge-
PEMEHHOCTH W B PaHHEM HEOHATAJIbHOM MEPHOJIE.
YnenbHbIT Bec JKUPOBOI TKAHW Y HEIOHONIEHHOTO HO-
BOPOsKIEHHOTO ¢ Maccol Temra 1500 rpamMm cocraBiisieT
3% OT Macchl Tena, y IOHOIIEHHOTo PebeHKa ¢ Maccoi
tesa 3500 rpamm — 16%. Hemonorentibie HOBOPOIK-
JIeHHble B PaHHEM HEOHATAJbHOM TIEPUOJie, KaK Iph
TPYZIHOM, TaK U MCKYCCTBEHHOM BCKAPMJIMBAHUU WUC-
MBITBIBAIOT AEDUIIAT JIUITHIIOB, YTO OOYCIIOBJIEHO BBICO-
KAMU TIOTPEOHOCTSAMI U HUBKUMHU BO3MOKHOCTSIMU YC-
BoeHwusl. /17151 IepBoit HeJle/Ii TIOCTHATAIBHOTO MTEPUOJIa
XapaKTepHbI 3HAYMTETbHbIE U3MEHEHUST CYyTOUHOTO CO-
JlepsKaHys JINUI0B KPOBU. B TO BpeMs, Kak mocTHa-
TaJIbHO TPUAITUJITJIUIIEPUHBI CTAHOBSATCS UCTOYHUKOM
sneprun [20, 27]. B oprammsme pebeHka U3 areTuiKo-
9H3UMA A TIPOUCXOJIUT HIOTEHHBIN CUHTE3 XOJIeCTePH-
Ha, B KPOBK OH MOJKET HAXOAUTHCST B CBOGOIHOM U CBSI-
3aHHOM COCTOSTHUSIX. Y HOBOPOKJCHHBIX YPOBEHb
XoJlecTepruHa B 3—4 pas3a HUKe, YeM Y B3POCJIbIX, HO,
BO3MOJKHA, W TUTIEPXOJIECTEPUHEMUS, TIOBBIIIEHIE €T0
ypoBHst 110 2,6 MMoJtb,/11 [20]. agepkka BHYTPUYTPOO-
HOTO Pa3BUTHSI, HAPYIIIEHUE TPOIIECCOB MOCTHATAIBHOM
QJIATITAIlMA Y HOBOPOXKIEHHBIX (AUCHYHKINS Key-
JIOYHO-KUIIIEYHOTO TPaKTa, YTHETEHHE IeHTPATbHOM
HEPBHOIT CHCTEMBbI) COMPOBOKIAIOTCST CHUKEHUEM 00-
VX JINTTU/IOB KpoBH [ 28].

Pannnit HeoHaTaTBHBIN MTEPUO] SBJISETCS HAU-
6oJiee BaXKHBIM, T. K. B 9TO BPEMsI IIPOUCXOANT Kap/Iu-
HaJIbHAsl TIePECTPOITKa BCeX OPTraHOB U CUCTEM, B TOM
yicsie 1 MeTaboJIM3Ma.

IMocTHaTambHAsT OMOXUMUYECKAsT afalTalius
COCTOWT U3 HECKOJIBKUX ATATIOB:

newborn body is 8—16% of body weight. Premature
neonates in early neonatal period on breast and bot-
tle feeding are deficient of lipids due to high needs
and low capacity of lipid absorption. The first week
of postnatal period is characterized by marked varia-
tion of blood lipid level. Triacylglycerols are becom-
ing the source of energy [20, 27]. Endogenous syn-
thesis of cholesterol in child's body starts from acetyl
coenzyme. It can be found in blood in free and bound
states. Cholesterol level in newborns is 3—4 times
lower, than in adults, but hypercholesterolemia up to
2.6 mmol/1 is also possible [20].

The violation of intrauterine development and
the processes of postnatal adaptation in newborns
(dysfunction of the gastrointestinal tract, central
nervous system depression) are accompanied by an
increase of total blood lipid level [28]. After the birth
structural changes of adipose tissue and its chemical
composition occurs. The lipids of the newborn differ
from mother's lipids. Saturated fatty acids prevail in
newborns, and the synthesis of unsaturated acids is
very low. Essential aminoacids must be provided by
fat milk. Newborns are characterized by a specific
lipid composition: the increase of high density lipids
and decrease of low density lipids. The rearrange-
ment of lipid synthesis occurs later [29]. During the
first year of a child's life an increase of cholesterol
level is observed, its total content is not higher than
4.2 mmol/l. In developed countries cholesterol level
is increased in adolescents [13].

Conclusion

Achievements in medicine resulted in a basic
understanding of role of lipid metabolism in develop-
ment of respiratory failure in patients of various ages.
The identification of lipids, surfactant proteins are
essential for maintaining of the structure and func-
tion of cell membranes and pulmonary surfactant.
Numerous studies have provided the basis for the
determining the structure and function of pul-
monary surfactant, which is vital in maintaining
alveolar homeostasis and which contributes to
pathogenesis of various pulmonary disorders includ-
ing infants and young children.

e [lepBuuHble peakiWu [IPOTUBOEUCTBUSI
(bakTopam BHeIIHEN cpejibl, UBMEHEHUSI BHYTPEHHEH
cpensl opranmaMa (mepBble 6 YacOB MOCTHATATBHOM
JKU3HN).

e MaxkcumanbHast aKTUBaius MeTaboJau3Ma
(ot 6 9acoB /10 4-X CyTOK).

» Karabosmmueckas cragus (6—14 cyTok).

e AxkruBanus aHabOJIMYECKUX TIPOIECCOB (OT
2 Heleb 10 3 MeCsIIEeB).

[Tepurompl cMenbl (ha3 agantaiuu y psijia HOBO-
POKIEHHBIX SIBJSIOTCS KPUTHYECKUMHU.
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OObiiee copepskaHiie KUpa B OpraHU3Me HOBO-
poskIeHHOTO cocTaBsieT 8—16% ot Maccsl Temma. [Toce
POKIEHUST M3MEHSIOTCSI CTPYKTYPA SKUPOBOM TKAHU U
ee XUMIYeCcKnii cocTas. JIUTibl HOBOPOK/IEHHOTO OT-
JIMYAIOTCS OT JIMIHOB Martepu. Y HOBOPOKIAEHHBIX
peolbJIaiaoT HACBIIEHHBIE JKUPHBIE KMCJIOTHI, 8 CUH-
Te3 HEHACBIIEHHBIX KUCJIOT OYeHb HU3Kuil. ITorped-
HOCTh B 3CCEHIMAIbHBIX KUCJIOTAX JOJIKHA 00ecIieun-
BaTbCS 3a CYeT SKUPOB MOJOKA. /7151 HOBOPOK/IEHHBIX
XapakTepeH OTpe/iesIeHHbBIN JIMTTHHBIN COCTaB: YBEJH-
YeHO cojiepKaHue JIMMUIOB BBICOKOW IJIOTHOCTH U
CHUKEHO KOJIMYECTBO JIMTHU/IOB HU3KOH T1oTHOCTH. C
BO3PACTOM TIPOVMCXO/IUT TIEPECTPOUKA CHHTe3a JIUIIH-
noB [29]. B mepsbliil roa sKusHu pebGeHKa yBeJIH-
YUBAETCS KOHIIEHTPAITHSI XOJIeCTEPHHA B KPOBH, 00111ee
€ro coziepsKaHye He TpeBbIIaeT 4,2 MMOJIb/J1. B pa3su-
TBIX CTPaHax y MOJIPOCTKOB KOHIIEHTPAIINS XOJIeCTepH-
Ha pacTeT B mybepraTHbiil mepror [ 13].
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3akiaouyeHue

JocTikeHust B 06J1acTi MEIUIIUHBI TIPEICTA-
BUJIH OCHOBHOE MOHUMAaHUE POJIA JUMUIHOTO 00-
MeHa B Pa3BUTHUHU JIbIXaTeJbHON HEJIOCTATOYHOCTH
y HMAIMEeHTOB Pa3JNIHOTO Bo3pacTa. VaeHTndnKa-
[Us JIUTTA/I0B, TOBEPXHOCTHO-aKTUBHBIX OEJIKOB
SIBJISTIIOTCST Kpaiiie HeOOXOMMMBIMU JIJIST TTOJIePIKa-
HUSI CTPYKTYPBI U QYHKIIMK KJIETOYHBIX MeMOpaH,
JIETOYHOTO cypdakTanTa. MHOTrHe WcCaef0BaHNs
obecrednyii OCHOBY [IJIsl U3YYEHUST CTPYKTYPBI U
(ysKIIEN JTerouHoro cypdaKkTaHTa, KOTOPHIN Urpa-
€T Ba)KHEHIyIo poJib B IOJJIeP:KaHUU aJlbBeoJIsp-
HOIO ToMeocTasa. [aToreHese PasJMYHbIX JIeroy-
HBIX PACCTPONCTB, B TOM YHCJIe Y HOBOPOK/IEHHBIX
1 JleTeil paHHEero Bo3pacTa.
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