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B nepBoii yactu 0030pa NPUBOASTCS CBEJIEHUs O COCTaBe M CBONCTBAX JIErOYHOro CyphaKTanTa, KOJMYECTBEHHBIX U KAYeCT-
BEHHBIX HApyHIEHHAX CypP(aKTaHTHOIH CHCTEMBbI JETKUX NPH Pa3JUYHbIX NMATOJOTHYECKUX COCTOSTHUSIX HOBOPOSKIACHHBIX M
B3POCJIBIX, ONUCHIBAETCSI COCTAB KOMMEPYECKUX CHHTETHYECKUX H IIPHPOHBIX NpenaparoB cypdakranra. IIpoBoaurcs ana-
nu3 pesyibratos cypdakrant-repamiu PIIC u apyrux 3a6oseBanuii JErKUX ¢ BTOPUYHBIM eUIUTOM cypdaKTanTa y HOBO-
poxnennsix. Kntoueeote cnoea: nerounsiii cypdakraHr, npenaparsl cypdakranTa, 0CTpble H XPOHHYECKHE 3a00I€BAHHSI JIeT-

kux, PIIC, OPIC.

Part 1 of the review gives information on the composition and properties of a pulmonary surfactant and quantitative and qual-
itative impairments in the pulmonary surfactant system in different neonatal and adult abnormalities and describes the com-
position of commercial synthetic and natural surfactants. The results of surfactant therapy for respiratory distress syndrome
and other lung diseases with secondary surfactant deficiency in the newborns are analyzed. Key words: pulmonary surfac-
tant, surfactants, acute and chronic lung diseases, respiratory distress syndrome, acute respiratory distress syndrome.
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CeromHst HU y KOTO He BbI3bIBaeT cOMHeHUs addek-
TUBHOCTb CypdaKTaHT-Teparuy PeCcHupaTOpHOTO IHC-
tpecc-cunzipoma (P/IC) noBoposkaennbix. [Iupokoe BHe-
JIPEHUEe BTOW TEXHOJOTMM IIPUBEJO K CYIIECTBEHHOMY
CHIDKEHUIO CMEPTHOCTH HEJOHOIIEHHBIX JIeTell BO BCEM
mupe. B ocHoBy cypdakranT-repariiy jeriu 3HaHus o 6u-
OXUMUYECKOM COCTaBe JIETOYHOTO CypdaKTaHTa, ero 61uo-
(pusrueckux cBoiicTBax U QYHKITUSX, & TAK)KE O €ro Kaue-
CTBEHHBIX M KOJIMYeCTBeHHbIX M3MeHeHusx npu PC.

Jlerounplii cypdakTaHT TPEACTaBIseT COOON JIUIIO-
MIPOTEUTHBIN KOMILJIEKC, TTOKPBIBAIONIUI TTOBEPXHOCTD AJlb-
BEOJISIPHOTO BIIUTEJINSA M PACIIOJIATAIONIMICS HA TPaHUIE
pasziesia a3 Bozayx — ramkokanukc [1]. Jlerounsrit cyp-
(bakTaHT cuHTE3UpyeTCd AJIBBEOJIOIUTAMKM BTOPOTO THIIA
(A-II), xpaHuTCs B JTaMEJUISIPHBIX TEJIbIAX U CEKPETUPYETCS
B aJbBEOJIIPHOE IIPOCTPAHCTBO. BaskHeinmm cBoiicTBOM
cypdakraHTa SIBISETCS €10 COCOGHOCTD CHIKATD TIOBEPX-
HOCTHOE HaTs’KeHHe Ha TPaHuIle BO3yX-Boja ¢ 72 MH /M 10
20—25 MH /M, 4TO CYIIECTBEHHO YMEHDBIIAET YCUINE MBIIIIT
IPY/IHOIT KJIETKU, HEOOXOAUMOE JIJIst OCYIIECTBIIEHUS BIIOXA.

The efficient usage of surfactant replacement thera-
py for infant respiratory distress syndrome (IRDS) is
undoubted. Large-scale implementation of this method has
resulted in significant decrease in premature mortality.
Surfactant therapy is based on the data on biochemistry of
lung surfactant, its biophysical properties and functions as
well as its qualitative and quantitative changes in IRDS.

Lung surfactant is a lipoprotein complex covering
the alveolar epithelial surface of lungs located within the
air-glycocalyx interphase [1]. Lung surfactant is synthe-
sized by alveolocytes 11 (A-II), stored in lamellar bodies
and released into alveolar space. One of the most impor-
tant properties of lung surfactant is its ability to reduce the
surface tension at the air-water interphase from 72 mN/m
to 20—25 mN/m and make alveolar ventilation and gas
exchange possible, preventing alveoli from collapsing, i.e. it
ensures respiratory mechanics.

Abnormalities of pulmonary surfactant system have
been described in IRDS [2], congenital pneumonia, bron-
chopulmonary dysplasia [3], acute lung injury (ALI) and
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M3ameHeHus1 jieroyHoro cypdakTaHTa OIMCAHBI TIPH
PIIC noBOpOsAeHHBIX [2], BHYTpUYTPOOHOU HMHEBMOHUH,
GPOHXOJIErOUHON ucIuiasun [3], CHHAPOME OCTPOro MO-
speskaenns jerknx (COILJT) n ocTpom pecriupaTtopHOM Jiuc-
tpecc-cunapome (OPIC) y nereii u B3pocbix [4—6], mHeB-
Monuu [7—10], xkucrodubpose MOMKETYIOUHON Keje3bl
[11, 12], uamonaTudeckom (GuUOPO3UPYIOIIEM ATbBEOJIUTE
[13, 14], atenekrazax [15], JTydeBOM MOBPEXKIEHUN JIETKUX
[16], 6porxuabHoil actMe [ 17—23], XpoHu4ecKux 00CTPyK-
TuBHBIX Oosesnsix jerkux (XOBJI) [24], capkounmose [25],
TybepkyJiese [26—29] u apyrux 3aboseBanusx [24].

IlepBblil mpemapaT Jero4Horo cypdaxkranta ObLI
coznan T. Fujiwara u coast. [30]. ABTOpBI MOKa3auu Bbl-
coKyI0 3 PeKTUBHOCTDL (HOCHOMUTUIHOTO IKCTPAKTA U3
JIETKUX KPYITHOTO poraToro ckoTa rnpu jedenun P/[C Ho-
BOPOsK/JeHHBIX. Ycrex cypdakrant-repanuu PIC HOBO-
POSKJICHHBIX MH/YIIMPOBAJ MCCIEJ0BAHUS 110 U3YYCHUIO
3¢ dekTuBHOCTU TpernapaToB cypdakTaHTa B JieYeHUUN
cunapoMa octporo nospexaenus gerkux (COILJ) u oc-
Tporo pecnuparoproro aucrpecc-cunapoma (OPAC) y
B3POCJBIX, & Takke Apyrux 3aboseBaHuii jserkux |31,
32]. PangoMu3upoBaHHbIE KJIWHUYECKHE WCITBITAHUS
(PKU) Heckonbkux npenapaToB cypdaxTaHTa Ipu Je-
yenuu OPJ[C 6buiu poBesieHbl B KoHIte 90-x — Havaie
2000-x rr. B psizie uccienoBaHuii GbLIO MOKA3aHO YJIyd-
[IeHUEe OKCUTEHAIMU, YMEHBbIIEHEe BPEMEHU HaXOXK/e-
Husg GoapHbiXx Ha VIBJI M yBesnyeHue BLIKUBAEMOCTU
[33, 34], Torna xak B ipyrux PKW yBennvyenus BbIKIBA-
emoctu He HabJoga10Ch [35]. BbLI0 BBISICHEHO, UTO Te-
paneBTuueckas 3(p@PeKTUBHOCTb ITIpernapaToB cypdak-
TaHTa 3aBUCHT OT COCTaBa IIpenapara, BPEMEHU U
c110co060B BBEIEHUS, PEKMMOB BEHTUJISIIUM, JJIUTEIb-
HocTu Kypca u T. 1. [36]. Tak, poccuiickuii mpenapar
cypdakrant-bBJI 1ocToBepHO CHUKAET CMEPTHOCTD IIPU
COILJI u OP/IC y nereit n B3pOCJIbIX, KaK P IPSMOM,
Tak M IIPU HENPAMOM IOBpekaeHnu jerkux [37, 38], B
TOM YHUCJIE ITPU TSKEJI0N ABYCTOPOHHEH THEBMOHUY ITPU
rpunie A/HIN1 [39—41]. B nociennue rojabl nosBu-
Jauch ceaeruss 00 aPHEKTUBHOCTU TPENapaTtoB Cyp-
dakranTa pu Apyrux 3aboJieBaHUSX JIETKUX Y HOBO-
(ne  PIC):

MOCTHATATBHOMN THEBMOHUH [42], 6POHX0IErOUHOI a1C-

POXKIEHHBIX BHYTPUYTPOOHOIl U
miasun [3, 43], ocaoxkHeHuit oce onepanuii mo moBo-
ny nuadparMaibHOM TPBIKU U IP.

B cB4a3u ¢ Tem, uto Poccus npucoenununiach k Mesx-
nyHapoHoi KOHBEHIINN O BBIXQKUBAHUH BCEX SKUBOPOIK-
nenubix (ot 22 nemenn rectarnun uin 500 T Macchl Tesra npu
poskzennn), npobiema cypdakrant-reparuu PIC u npy-
rux 3a00JIeBaHmil JIETKUX HOBOPOJKAEHHBIX HE TEPSIET CBO-
el akTyasbHOCTH [44].

B 0630pe Mbl paccMOTPUM KJIMHUYECKHE ACIIEKTHI
cypdakTaHT-Tepauy OCTPbIX U XPOHUYECKUX 3a00JieBa-
HUI JIETKUX U KPATKO OCTAaHOBUMCSI Ha COCTaBe U CBOMUCT-
Bax CYNIECTBYIOIINX [TPENIAPATOB JIErOYHOTO cypdaKTaHTa.
MbI Takke 06CYAUM Psifl YCIOBUiA, IpeHedpesKkeHne KoTo-
PbIMH, ¢ Halllell TOYKU 3peHusi, 00yCJIaBIMBAET HEyxady
MPKMU upenaparos cypbaxranra y 6oibtbix ¢ COILT u
OP/IC; nombiTaeMcst OTBETUTb Ha BOIIPOC, KAKUM JIOJIKEH

acute respiratory distress syndrome (ARDS) in children
and adults [4—6], pneumonia [7—10], cystic fibrosis [11,
12], idiopathic pulmonary fibrosis [13,14], atelectasis [15],
radiation lung injury [16], bronchial asthma [17—23],
chronic obstructive pulmonary diseases (COPD) [24], sar-
coidosis [25], tuberculosis [26—29] and others [24].

The first preparation of lung surfactant was devel-
oped by T.Fujiwara and coworkers [30]. The researchers
demonstrated high therapeutic efficiency of phospholipid
extract from bovine lung in IRDS. This success induced the
attempts of application of exogenous surfactants in the
treatment of ALI/ARDS and other lung diseases [31, 32].
Randomized clinical trials of several surfactant prepara-
tions in ARDS treatment were carried out at the turn of the
20th century. Some studies demonstrated improvement in
oxygenation, reduction of CMV duration and increase of
survival [33, 34]; while the others did not result in any
improvement in either oxygenation and /or survival [35]. It
was shown that therapeutic efficacy of surfactant prepara-
tions turned out to depend on many reasons, first of all on
the composition of the preparation, time and methods of
administration, mode of ventilation, duration of surfactant
therapy and so on [36]. For example, Russian preparation,
Surfactant-BL, significantly decreases the mortality rate in
ALI and ARDS in children and adults, both at direct and
indirect lung injury [37, 38], including severe bilateral
pneumonia in A/H1N1 [39—41]. Efficient surfactant treat-
ment has been recently shown in newborns with lung dis-
eases different from IRDS such as congenital and postnatal
pneumonia [42], bronchopulmonary dysplasia [3, 43], com-
plications after operations for diaphragmatic hernia.

Taking into account the fact that Russia joined the
International Convention on the Developmental care of all
life-birth infants (from 22 gestation weeks or 500 g of birth
weight), surfactant therapy of IRDS and other lung dis-
eases is seems vital [44].

In the present article, the clinical aspects of surfac-
tant therapy of acute and chronic lung diseases are covered
and a brief description of composition and properties of
lung surfactant preparations are presented. We will discuss
some conditions, which neglecting, in our opinion, the
results on failure of multicenter controlled randomized tri-
als in ALI and ARDS. We will make an attempt to answer
the question what an <«ideal» formulation of pulmonary
surfactant would be and what advantages of surfactant
therapy of different lung diseases are expected.

1. Composition, biophysical properties
and functions of lung surfactant

1.1. Lung surfactant composition. The composition
of mammalian lung surfactant is mainly conservative, but it
can vary depending on species, age, diet, method of isolation
and so on [45]. Surfactant isolated from lung BAL of healthy
mammals consists of nearly 90% lipids and 10% proteins.
10—20% of the lipids are neutral and the rest 80—90% is
represented by phospholipids (PL). About 70—75% of PL is
phosphatidylcholine, nearly 60-65% of phosphatidylcholine
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ObITh <«UJIEAJIBHBINY TIPENAPAT JIEFOYHOro CyphaKTaHTa U
KaKOBbI BO3MOKHOCTH CypP(aKTaHT-TePAITNU.

1. Cocras, 6uodusnuecKkue cBoiCTBa
U QYHKIIUH JIeroyHoro cypgaKTaHTa

1.1. CocraB nerouynoro cypdakranrta. Cocras Jie-
FOYHOTO cypdhaKkTaHTa MIEKOITUTAIONINX KOHCEPBATUBEH,
OJIHAKO BapbUPYyeT B 3aBUCUMOCTU OT BO3PACTA JKUBOT-
HBIX U eThl [45]. CypdaKkTaHt, BbIIeIeHHDI U3 JKUIKO-
ctu BAJI 3710pOBBIX MJIEKOMHUTAONNX, coAepKuT 90%
o u 10% 6enka. 10—20% aummmaoB npeACTaBIeHbI
HEATPATbHBIMU JIMTIUIAMU U XOJECTEPUHOM, OCTATbHDIE
80—90% — dochomumuaamu. Oxoso 70—75% docdomnu-
MUI0B cOCTaBISAOT hocharuanaxonntbl, 60—65% U3 Ko-
TopbiXx — aunagabmuronspocharuaraxoaud (JJIDX), u
oxos10 10% — docharuaunrautiepunst. Cpenn dhocdomu-
nuA0B cypdakTanTa 0OHAPYsKEHbI HeGOMbIINE KOJNYECT-
Ba (ochaTuauidsTanosaMuHOB, (GochaTUgaUICEPUHOB,
dbochounosutnnos un chunromuennnos [45—47].

Besok cypdakranTa mpecTaBieH YeTBIPbMST TPYII-
namu cypdakTaHT-acCOUUUPOBaHHbIX OeskoB: SP-A, SP-
B, SP-C [48]. HemaBno 6b110 06HApy:KeHO, 4TO cypbak-
TaHT-aCCOIUUPOBAHHBIE GEJIKU CUHTE3UPYIOTCS He TOJBKO
A-II, HO M KJIeTKaM¥ APYIUX OTAEJNOB TPAaXeOOPOHXHAIb-
HOTO ZlepeBa, HAanpuMep, KiaeTkamu Kiapa B TPOKCHMATb-
HBIX OT/IEJIaX PeCIpaTopHoro Tpakra [49—51]. Ikcmpec-
cust m-RNA SP-B u SP-C o6uapyskeHa B anuTesuu
OGPOHXOB 1 OPOHXMOJ U YBEJUYUBAETCS CO CPOKOM TecTa-
1 [52]. Hamuue atux 6eJKOB, MX JIOKAJIbHBIN CUHTES, a
Takxke ocBoOoKIeHNE (POCHOTUINLOB TIOKAZAHO B JITATE-
JIMAJIBHBIX KJIeTKax Tpaxen [49]. MosekysipHble XapakTe-
PUCTHKY Cyp(aKTaHT-aCCONUNPOBAHHBIX GEIKOB Ipej-
craBjieHbl B psifie pabor [48] u moapoOHO M3/I0KEHbI B
HaieM mpezbiayiem obzope [52].

1.2. Buodusuveckue cpoiictBa U PYHKUHH CYp-
dbakraHTHON cHCTeMbI JeTKuX. BaxkHelmmm cBOHCTBOM
JIEFOYHOTO cypdaKTaHTa SIBJSIETCS CIIOCOOHOCTD CHIKATD
MOBEPXHOCTHOE HATSKEHUE HA TTOBEPXHOCTH ATHBEOJI, YTO
HPUBOAUT K YMEHBIIEHUIO HEOOXOIMMOro YCHJIMS [Jist
obecrieuenust Boxa. [Ipu BbIZOXE TIPOMCXOAUT YMEHbIIIE-
HUe TOBEPXHOCTH ATTbBEOJI, YTO CO3/IAET YIPO3Y CJAUTTAHUS
UX CTEHOK, T.e. aTesiekrasuposanus. Alex Bangham BoiiBu-
HyJI THIIOTE3Y, COJIACHO KOTOPOIl B ajibBeosie 06pas3yeTcst
«KeCTKMit» Kapkac B Kouile Bbioxa [53]. Ilpu ymewnbiire-
HUU TIOBEPXHOCTH aJbBEOJIbI OCHOBHasI Macca docdou-
nua0B cyphaKkTaHTa BHITAIKUBAETCS B BOAHYIO (ha3y ajib-
BEOJISIPHOTO MIPOCTPAHCTBA, YTO IIPUBOAUT K 000OTAIIEHUIO
noBepxHocTH anbeeos JTIMX, Haxopsierocs mpu Husu-
OJIOTUYECKON TeMIIEPATYPe B JKECTKO-KPUCTALTTIECKOM
cocrosinunu. BriocsieacTBuu 3Ta THoTe3a Oblla MOATBEPIK-
JeHa: oOHapy KeHbl (hepMEeHTbI, H30UpaTeJbHO 000TaIAK-
e nmoBepxHocth anbeos J[IIMX B nporecce Kinpexca
dochomumnunos [54]. B 1enom, st cBOHCTBA JETOYHOTO
cypdakTanTa 00€CIeyrBalOT MEXAHUKY JIbIXAHUsI, MHOTO-
KpaTHoe BOCIIPOU3BEIEHNE BI0OXA U BbIOXA.

Ha ocroBanun akcrepuMeHTaabHbIX TAHHBIX, TOJIY-
YeHHbIX TIPU U3YYeHUU CBOUCTB cypdaxTanTa in vitro [55,

is dipalmitoilphosphatidylcholine and close to 10% of PL is
represented by phosphatidylglycerines. There are also small
quantities of phosphatidylethanolamine, phosphatidylser-
ine, phosphatidylinositol and sphingomyelin [45—47].

Protein fraction of surfactant is composed of four
surfactant-associated proteins: SP-A, SP-B, SP-C [48] and
SP-D [49]. It has been shown that surfactant-associated
proteins are synthesized not only by alveolocytes-11 but
also by the cells of other parts of tracheobronchial tree, for
example, club (Clara) cells in proximal respiratory tract
[50, 51]. SP-B and SP-C m-RNA expression was discov-
ered in bronchi and bronchiole epithelium. It increases
with the time of gestation [52]. These proteins, their local
synthesis and phospholipids release were demonstrated in
trachea epithelial cells [50]. Molecular characteristics of
surfactant-associated proteins have been investigated well
[48, 49]. The data are presented in our review of 2007 [52].

1.2. Biophysical properties and functions of a lung
surfactant system. The most important property of lung
surfactant is its ability to decrease the surface tension in
alveoli resulting in the reduction of the breathing muscles
efforts, which is vital for providing inspiration. At expira-
tion the alveoli surface decrease takes place, which can lead
to alveoli wall stickiness, i.e. atelectasis formation. Alex
Bangham suggested a hypothesis that rigid framework is
formed at the end of expiration [53]. When the alveolar sur-
face decreases, the majority of surfactant phospholipids are
forced out onto water phase of alveolar space, which results
in the enrichment of alveolar surface with DPPC that is in
liquid-crystalline state. The hypothesis was proved later:
the enzymes which can enrich alveolar surface with DPPC
selectively in the process of phospholipids clearance were
found [54]. These properties of surfactant ensure breathing
mechanics, repeatable inspiration and expiration.

In accordance with experimental data obtained in
vitro [55, 56] and in vivo [57, 58], many researchers think
that surfactant decreases the surface tension at the water-
air interface to about 0 mN/m [55, 56]. However, both we
and other investigators have been confused by lack of
physical sense in this finding [53]. A.G. Zuikov suggested
the hypothesis of 4 main points which can explain this phe-
nomenon [59].

1) The quantity of surface-active molecules in water
phase of alveoli is much more than necessary for monolay-
er formation on the air-water interface. Therefore, the mol-
ecule adsorption on the surface is maximum, and the sur-
face tension coincides with one on the PL-air interface and
is about 25 mN/m [60, 61].

2) Many experimental data show that the surfactant
film on the air-water interface may consist (probably part-
ly) of not one but three layers [62—64].

3) The high concentration of surfactant molecules on
the interface means that when the surface area decreases
(at expiration), they come tightly to each other; and on
reaching the tightest packing, repulsive force will result in
exertion in the film which will compensate the force com-
pressing the surface. In rheology it is named concatenation
of viscosity and elasticity. The force which compresses the
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56] u in vivo [57, 58], GONBIIMHCTBO MCCAEOBATEEN CU-
TAIOT, YTO CYpPHAKTAHT CHIDKAET TTOBEPXHOCTHOE HATSIKE-
HUe Ha TpaHuile Bo3ayx-Boga g0 0 MH/m [55, 56]. IT0
MIPe/ICTaBJIeHNe BCTYTAET B MPOTHBOPeUre ¢ (GU3NUECKUM
CMBICJIOM CaMOTO TIOHSITUST <ITOBEPXHOCTHOE HATSIKEHUE
[53]. A. T. JKy#ikoB MPEITIOKUI THIIOTE3Y 13 YEThIPEX T10-
JIOJKEHUT, 00BACHSIONMX 3TOT (heHoMeH [59].

1) Conep:kanne NOBEPXHOCTHO-AKTUBHBIX MOJIEKY.JI
B BO/IHOIT (haze aTbBeOJ HAMHOTO ITPEBBIIIAET KOJHMIECTBO,
HEOOXOAMMOE JIJISI CO3/IaHMsI MOHOCJIOSI HA TIOBEPXHOCTH
pasiena Boga-Bosayx. IloaToMmy amcopOuust MOJIEKYJ Ha
MTOBEPXHOCTH MaKCUMAJIbHA, & TIOBEPXHOCTHOE HATSIKEHITE
COBIIAJIAET C TAKOBBIM Ha Tpanuiie GocHogaunuga-Bo3ayx u
coctasiistet ~25 MH /M [60, 61].

2) Mmuorue aKcriepuMeHTaIbHbIE JaHHbIe TO3BOJIS-
10T MPEITOJIOKUTD, YTO CYP(HAKTAHT HA MTOBEPXHOCTH Pa3-
JleJia BOIa-BO3/IyX B ajibBeoJiax 00pasyer He OJUH CJION, a,
KaK MUHUMYM, Tpu cJios1 [62—64].

3) Bplcokag KoHIeHTpalms MOJIeKyJ cypdaxranra
Ha TOBEPXHOCTHU paszesia ¢has 03HATAET, YTO TIPU YMEHbIITe-
HUU TTONIAIN TIOBEPXHOCTU (BO BPEMST BBIZIOXA) MOJIEKY-
Jibl OYIYT CABUTATHCS BILIOTHYIO APYT K APYTY JI0 TEX 0P,
TTOKA CUJTBI OTTATKUBAHUS MEK/Y HUMU He TPUBEYT K T10-
SIBIEHUIO B TIJIEHKE HAIPSIKEHMS, MBITAIONETOCS KOMITEH-
CHPOBATh CUJIY, CKUMAIOIIYIO TTOBEPXHOCTh. B peosorun
Takol cJIydail Ha3blBaeTCsl MOCJE0BATEIbHBIM COe/lnHe-
HUeM BA3KocTH u ynpyroctu. Cuioil, c:kuMmaromei mo-
BEPXHOCTbH, B HAIIIEM CJIyUae sIBJISIETCS TIOBEPXHOCTHOE Ha-
TsSDKEHUe Ha TPAHUIle BOJA-BO3/YX B aJibBeoie (COCTABIISIET
nocje agcopbuuu MoJiekyJs cypdakraHta OKojio 25
mH/Mm). [lpu cumkenun naBienust (BbIZIOXe) ATa CUJIA TIbI-
TAeTCsT YMEHBIHUTD TJIONIA/b TOBEPXHOCTH. B utore ympy-
TOe HAPsTKEHNE TIEHKI HAPACTAET U KOMIEHCUPYET CUJTY
MTOBEPXHOCTHOTO HATSIKEHUs. Pe3yasTupyionas moBepx-
HOCTHasl cujla cTaHeT paBHoW HyJo. Ilockosbky mieHka
cypdaxTaHTa Ha MOBEPXHOCTH HE SIBJSETCS TBEPIbIM Te-
JIOM, €€ MOJIEKYJIbI TIOJT IEWCTBUEM CUJIbI TIOBEPXHOCTHOTO
HATSIKEHUST BBIIABIMBAIOTCST C TIOBEPXHOCTU BOJHOM (hasbl.
Bo3MOsKHO, 9TO HAJIUUYUE TTOJIENKAIIETO IO MOHOCTOEM
6UCII0s, KOTOPBIN BeZeT ceOs Kak TBEPAOE TEJIO, TPEIsTCT-
BYeT BBIIABIUBAHUIO MOJIEKYJ U T€M CAMbBIM IOBBIIIAET
MPOYHOCTD MJIeHKU cypdakranTa. Bo Besskom cirydae, mpe-
NeJIbHOe HAMpPsUKeHNe TIEHKU Membiie (Ui paBHO) 25
MH /M.

4) Ilpu MuHUMAJILHOI TLIOMAIN TTOBEPXHOCTH aJib-
BEOJIbI B KOHIIE BBIJIOXA, T. €. IPU MAKCHUMATBLHOM CHKATUN
MIeHKN cypdakTanTa, cijia Yupyroro HAMPSDKEHUs MpaK-
TUYECKN MOJHOCTHIO YPABHOBEITUBAET CUJTY TOBEPXHOCT-
HOTO HATSKEHUS U PE3YILTUPYIONA TOBEPXHOCTHAS CUITA
6sm3ka Kk Hyso. CliesioBaTeIbHO, HET MPUYUH JUIS Jlalib-
HEWIIIero yMeHbIEeHUsT TOBEPXHOCTH ATTbBEOJIBI U €€ CXJI0-
nbiBaHust. VIMEHHO 3TO pe3yJIbTupyloliee 3HaueHue, 6Jiis-
Koe K HyJiO, QuKcupyiotr cyphakToMeTpbl, a
HCCJIeZIOBATENIN TPAKTYIOT ITOT (DEHOMEH KaK CHUKEHMe
[OBEPXHOCTHOIO HatTsikeHust 10 Hyss. Ha ary omunbky
ykaszan A. Bangham B 1998 roxy [53].

B macrosiiiiee BpeMsi BbISICHEHA POJIb OTAETHHBIX
KOMIIOHEHTOB cypdakTanTa B 06ecredeHnn ero 6uopusm-

surface is surface tension on air-water interface in alveolar
(25 mN/m after adsorption). At pressure reduction (expi-
ration) this force tries to reduce the surface. Finally, elastic
stress of the film increases and balances the surface tension
force. The resulting surface «force» will be equal to 0.
Since surfactant film is not solid, its molecules are
squeezed out of the surface of the water phase. Surfactant
bilayer, located under the monolayer, behaves as solid sub-
stance and may prevent molecule squeezing out and
increases the stability of the film. Anyway, critical tension
of the film is less (or equal) than 25 mN/m.

4) When the surface area is minimal at the end of
expiration, i.e. when surfactant film is in the condition of
its maximum compression, the force of elastic tension is
practically balanced by surface tension force completely
and resulting «force» is equal to 0. Therefore, there are no
reasons for the following reduction of alveolar surface and
its collapse. This resulting value, which is close to 0, is reg-
istered by surfactometer, and researchers interpret this
phenomenon as the decrease of surface tension to 0. A.
Bangham pointed out this mistake in 1998 [53].

Now biophysical functions of different surfactant
components are shown [65—68]. Although providing
breathing mechanics of lungs is undoubtedly the major
physiological function of surfactant, there is occurring evi-
dences that surfactant system may also serve other very
important functions. They are barrier and protective prop-
erties as well as properties of innate and adaptive immuni-
ty of the lung [69—71]. Surfactant-associated proteins play
a specific role in this process: they act as a first-line defense
against invading microorganisms and viruses. They have
been proved to possess binding capacity for aeroallergens
and pollutants [71—84].

2. Abnormalities of lung surfactant
composition and properties
in different pathologies

Infant respiratory distress syndrome. Significant
decrease in phospholipid (phosphatidylcholine, DPPC and
phosphatidylglycerines) content was found out both in
amniotic fluid of mothers who delivered infants with IRDS
and BAL of their babies. The changes in lung surfactant
protein expression corresponded with the frequency of
IRDS [54]. Furthermore, low level of phospholipids in
amniotic fluid correlates with the frequency and severity
of IRDS of their babies [85].

Bronchopulmonary dysplasia. The secondary
deficit of lung surfactant in the development of bron-
chopulmonary dysplasia has been proved. The severity of
fibroplastic process at bronchopulmonary dysplasia is pro-
portional to the level of surfactant activity inhibition [86,
87]. Low quantity of different phospholipids fractions in
BAL fluid, surfactant-associated proteins SP-A, SP-B and
SP-C as well as low ratio between SP-B and phospholipids
have been found out [87]. The severity of bronchopul-
monary dysplasia was proved to correspond the ability of
BAL fluid to decrease surface tension [88].
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4yecKuX cBOUCTB [65—68]. ObeciieueHrie MEXaHUKU JIbIXa-
HUs JIETKUX SIBJISIETCs BaskHeliiell pyHkiuein cypdakran-
Ta, O/[HAKO B [OCJIEIHUE [IBA J€CSATUNETUS ObLIM BbISICHEHBI
U ipyTue, He MeHee BaKHbIe CBOICTBA CypdaKTaHTHO CH-
creMbl. 910 — GapbepHbIe U 3alIUTHbIE CBOUCTBA, CBOUCT-
Ba BPOK/JICHHOTO M Il TUBHOTO JIOKAJIBHOTO UMMYHUTETA
gerkux [69—71]. Ocobyo poJib pu 3TOM UTPAIOT CypdaK-
TaHT-aCCOIMUPOBAHHBIE OEJIKM, OHU JEICTBYIOT B Kayect-
B€ [1€PBOI JIMHUU 3aIUTHI IIPOTUB HEKOTOPLIX MUKPOOPTa-
HU3MOB U BUPYCOB. [lokazaHo, 4To 5TU GEJIKU CBSI3BIBAIOT
MIOJIIOTAHTBI U ajieprensl [71—84].

2. HapyuieHusi cocTaBa U CBOMCTB
JIETOYHOTO cyp(daKTaHTa NMpH Pa3IMYHbIX
MNaTOJOTHYECKHUX COCTOSTHHUSIX

PecnuparopHslii qUCTpECcC-CHHAPOM HOBOPOSK/IEH-
HbIX. CyliecTBeHHOE YMeHbleHne coziepskanus Gocdon-
muIoB, B ToM uucie (ocharuanaxoanna, DX u doc-
daTupuirannepruia 00HAPYKEHO KaK B aMHUOTHYECKOIL
skunkocTr poskenutl gereit ¢ PIC, Tak u 8 BAJI noBopox-
neHHbIX. [TokazaHbl Takske NU3MEHEHNS BEJIMYMHbI 9KCIIPEC-
cuu GEJIKOB JIETOUHOro cypdaKkTaHTa, KOPPEIUPYIIie ¢
yacroroit P/IC noBopoxnennbix. [lagenue comepxanus
dochoaunuaos B aMHUOTUYECKOM JKUIKOCTH KOPPETUPY-
eT ¢ yactotoit u TskecThio P/IC HOBOPOXKIEHHDIX [54, 85].

Bpouxoneroynas nucmiasus. /okazaHo Hajanuue
BTOPUYHOTO AeduninTa cypdhakTanta B matroreHese OpoH-
xosieroyHO  aucniasuu. CTeneHb BBIPAKEHHOCTH
dubportacTuueckux mporeccos npu BJI/ mponopiuo-
HaJbHA CTEIIEHN YIHETEHMS aKTUBHOCTU cypdakTaHTa
[86, 87]. Ilpu BJI]] 06Hapy:KEHO CHUKEHIE COMEPIKAHMS
pasandHbIX (Gpakiuil HochoaunugoB B OPOHX0ATbBEO-
JIIPHOU JIABA)KHOU JKUIAKOCTU M KOJIMYecTBa cypdak-
TaHT-accolmupoBanubix 6eakos SP-A, SP-B u SP-C, a
Takke HHU3Koe cooTHomeHue SP-B u dochomumnmmon
[86]. Mokasana cBsizb Mexay Tsikectbio BJI/L u crioco6-
HocThio JkuaKocTu BAJI ahdekTuBHO CHUKATH TOBEPX-
HOCTHOe HaTsikeHue [88].

Acnupanus Mekonusi. OHO U3 TsKEIbIX 3a00J1e-
BaHUIl HEOHATAJIBHOTO MEePUO/ia CBA3AHHO C aclupalueit
AMHUOTHYECKON JKMAKOCTH, 3arpsA3HEHHON MeKOHUueM
[89—91]. Acnupanus MEeKOHMS OTHOCUTCS K HPSIMOMY
noBpeskaeHuio gerkux. [Ipu aTom npoucxoaut paspyiie-
HUe KOMILIEKCA JIErOUHOro cypdakTanTa 3a c4eT aacopo-
MM YacTUlaMu cypdakTaHTa KOMIIOHEHTOB MEKOHUS 1
UHTUOUPOBAHUS €10 AKTUBHOCTH.

OcTpplii  pecnupaTopHbIi  JHCTPECC-CHHAPOM
B3pocibix. B sxugkoctu BAJI, monydeHHOIT 0T GOJIbHBIX
OPJIC, oGuapyskeHo yMmeHblieHue copepxanus (ocdo-
JINTIAJIOB, JKUPHBIX KUCJIOT U HEHTPaIbHbBIX JiunuoB. Ha-
PSALY CO CHUKEHUEM COJIEPKAaHUS OCHOBHBIX KJIacCOB (ho-
chomnugoB HabIIOIAETCS OTHOCUTEIBHOE YBeJIMUEHUE
COJICPKaHUS MUHOPHBIX KOMIIOHEHTOB I HEHACBHIIIEHHBIX
JKUPHBIX KUCJIOT B cocTaBe JuiaoB. OOHAPYKEHO TAKKe
YMEHbIIICHUE COJePKaHug Cyp(haKTaHT-aCCOIMUPOBAH-
HBIX OEJIKOB U M3MEHEHHUE CTPYKTYPHON OpTraHU3aIii Jie-
rounoro cypdaxranra [92—94].

Meconium aspiration. One of severe diseases of
neonatal period results from aspiration of amniotic fluid
with meconium [89, 90, 91]. Meconium aspiration leads to
direct lung injury. Lung surfactant complex disintegrates
due to adsorption of meconium components by surfactant
particles, which courses surfactant deactivation.

Adult respiratory distress syndrome. The studies of
phospholipids content and composition of BAL fluid from
patients with ARDS discovered the reduction of phospho-
lipids, fatty acids and neutral lipids. Parallel to the
decrease in main phospholipids classes it was demonstrat-
ed the increase in minor components and the portion of
unsaturated fatty acids in phospholipids. A significant
decline of surfactant-associated proteins and changes in
lung surfactant structure were shown in ARDS [92—94].
Alterations in surfactant composition change its ability to
reduce surface tension efficiently.

Surfactant disturbance involves also some abnormali-
ties at the higher levels of its structural organization. It is
known that plasma proteins, mediators of systemic inflam-
matory reaction, free radicals and proteases inhibit the sur-
factant ability to reduce surface tension. Significant increase
in plasma proteins including albumin, hemoglobin and par-
ticularly fibrinogen or fibrin monomers have been registered
in BAL fluid of ARDS patients. These changes are responsi-
ble for the disturbance of surface-active surfactant ability as
well as its protective properties towards immunocompetent
and alveolar epithelium cells [95—98].

Very few data are available on the influence of sur-
factant preparation administration on biochemical and
biophysical parameters of surfactant in ARDS [99].
Surfactant treatment resulted in a marked increase in
phospholipids in BAL fluid, but predominance of the alve-
olar surfactant-inhibitory proteins was still encountered.
Essential or even complete normalization of the phospho-
lipids profile, large surfactant aggregates fraction, SP-B
and SP-C (but not SP-A) content and the fatty acid com-
position of the phospholipids was noted. In case of the
administration of preparation Venticute to ARDS patients
with severe pneumonia or aspiration, by the 8th day after
preparation administration the content of surfactant-asso-
ciated proteins recovered, but large surfactant aggregates
isolated from BAL fluid of the patient did not restore their
ability to reduce surface tension.

Bronchial asthma. Accumulating data indicate that
airway obstruction, which is thought to be caused by
smooth muscle constriction, mucosal edema and secretion
of fluid into the airway lumen, may partly be due to a dys-
function of pulmonary surfactant [100]. Cheng and col-
leagues [101] demonstrated that in a guinea-pig model of
chronic asthmathe surfactant pool size and content of large
surfactant aggregates was decreased. Surfactant obtained
from BAL and sputum of patients with asthma has a
decreased surface activity and increased content of SP-A
and SP-D [102, 103].

Pneumonia. The surfactant in BAL fluid from
patients with pneumonia has changes in phospholipids and
proteins which are qualitatively similar to those registered
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ITokazano, 4ro GeJKU IIA3Mbl KPOBU, MEAUATOPBI
CHCTEMHON BOCIAJIUTEIbHON PeaKIii, CBOOOAHDbIE Pajy-
KaJIbl ¥ IPOTea3bl MHIMOUPYIOT CIIOCOOHOCTD cypdaKkTaHTa
CHIIKATH MOBEPXHOCTHOE HATSIKEHUE. 3HAUNTENHHOE yBe-
JITYEHME COJIEPKAHNUS OEJIKOB IIa3Mbl KPOBU, B TOM YKCJIE
anbOyMKHA, FeMOTJIO0NHA 1, B 0cOOeHHOCTH, (prOpUHOTEHA
u MOHOMepOB (hubpuHa, o6HapyskeHo B skuakoctu BAJI
6osbbix OPJ[C. Tloaaraior, 4To0 MHrHOMPOBAHNE AKTHUB-
Hoctu cypdakTanTa GeJIKaMu TIa3Mbl KDOBU B JIbBEOJISIP-
HOM TIPOCTPAHCTBE OTBETCTBEHHO 32 HAPYIIEHUS KaK €ro
MTOBEPXHOCTHO-AKTUBHBIX, TAK U 3AIUTHBIX CBOWCTB 110 OT-
HOIIEHWIO K UMMYHO-KOMIIETEHTHBIM KJIETKAM U KJIETKAM
asbBeossIpHOTOo AruTesust [95—98].

B psizte pabot usyuasiu BiMsiHUE BBEIEHUS Iperiapa-
ToB cypdakranta 6oibHbiM OP/IC Ha Guodusnyeckue u
OUOXMMUYECKHE XapaKTePUCTUKKU cypdakTaHta in vivo
[99]. Bowio o6HapyskeHO cyliecTBeHHOE yBeanueHue hoc-
dosumnunos B BAJI 1ocsie BBeeHns npenapara, HO ypo-
BeHb MHTUOMPYIOIIMX JIETOUHBIH cypdakTaHT OeJIKOB y
6OJIbHBIX OCTaBaJICst BBICOKUM. B skuikoctu BAJI ormeueHa
CYIIECTBEHHAST WM TIOJHAS HOPMAJIM3ANUS COMEPKAHIS
OCHOBHBIX KJIacCOB (DOCGhONUIU/IOB, COCTABA MX JKUPHBIX
KHCJIOT, cofiepsKaimst 601bimx arperatos, SP-B u SP-C, Ho
He SP-A. Kpome Toro 0buio mokasaHo, 4To y GOJbHBIX
OPC, y KOTOPBIX OH pa3BuJIcsa Ha (hOHE TSAKEJO0MH THEBMO-
HUW WM aCHUPANNH, K BOCBMOMY JIHIO TIOCJiE BBEIEHUS
npernapata cypdakranta (Venticute) BOCCTaHABIMBAETCS
conepsanue cyphaKkTaHT-acCOMUPOBAHHBIX OEJIKOB, HO He
[IPOUCXOJIUT BOCCTAHOBJIEHMsI CIIOCOOHOCTU CHUKATD I10-
BEPXHOCTHOE HATSIKEHUe OOJIBIIMME arperatamMu cypdak-
TaHTa, BbIACJCHHBIMU U3 KUAKOCTU BAJI GOJILHBIX.

bpounxunanbHag actma. [losaraior, 4To HapyleHUs B
CHUCTEME JIETOUHOTO CypdakTaHTa MOTYT ObITh NPUYUHOI
OPOHX0-06CTPYKIINH, OTEKa CAUSUCTON 1 TIOBBIIIEHHON ce-
Kpeluu KUJAKOCTH B ipocBet 6pouxos [100]. YmeHbiieHue
conepskanust cypdakranTa 1 GOJIbIINX arPEraToB B €ro Co-
CTaBe BBISIBJIEHO HA MOJIeJId GPOHXUAIBHON aCTMBI Y MOP-
ckux cBuHOK [101]. [TokasaHo, 4To cypdhaKTaHT, BbIIEJICH-
HbIH U3 xkuaKocT BAJI 6G0NbHBIX GPOHXMAIBHON aCTMOM,
obsaaeT MeHbIIEH CII0COOHOCTBIO CHUKATH MOBEPXHOCT-
HOE HaTsDKEHUE M Xapakrepuayercs: GoJiee BBICOKUM CO-
nepskannem SP-A u SP-D [102, 103].

IIueBmonus. M3menenusi coctaBa gpocdoannuios u
6ekoB cypdaxTanTa B sKuAKOCTH BAJI 60IbHBIX HakTepH-
aJIbHON TTHEBMOHKEHN TTOJ00HBI TEM, 4TO 0OHAPYIKEHBI TIPU
OP/C, HO KOJIMYECTBEHHO MEHEe BbIPASKEHBI; CO/IEPKAHIE
SP-A Takike CHWKEHO, KaK U CIIOCOOHOCTH CypdaKTaHTa
CHIKATh TIOBEPXHOCTHOE HaTsKeHue [24].

Ty6epKyes Jerkux. YMeHbIIeHe cofepsKanust Gho-
chOTUIUIOB U yBeTUIeHe KOJTMIeCTBA HEHTPAIBHDIX JTH-
0B B kuaKocTr BAJI obHapyskeHo Ha MOJENAX TyOep-
KyJe3a JIeTKUX Y 9KCIEePUMEHTATbHBIX JKUBOTHBIX
(KpOJINKOB U MOPCKUX CBUHOK). Hapyienus Take BbIsIB-
JIEHBI B CHTE3€ JIETOYHOT0 CyP(MAKTAHTA U €T0 PeyTUII3a-
ur AIT-1T 1 AM. Takue cxembl TIPOTUBOTYGEPKYIE3HOM
Tepanu, Kak KOMOMHAIMST U30HUA3K/Ia, PUGAMITUITHA 1
5TaMOyTOJIa, CaM¥ [IPUBOIAT K HAPYLIEHUIO GUOCUHTETU-
yeckux rpoiteccos B AIL-IT [26, 27]. TTokazano, uto SP-A

in patients with ARDS, though they are not so severe. The
amount of SP-A is also decreased and surfactant surface
tension lowering function is disturbed, partly due to the
alterations in lipid components [24].

Lung tuberculosis. In experimental tuberculosis
model [26] it was shown that neutral lipids increase in
BAL, while the total phospholipids decrease. Metabolic
processes in alveolocytes IT cells and, therefore, the syn-
thesis and recycling of new surfactant are disturbed,
resulting in its deficiency. The functions of alveolar
macrophages are also impaired. The long usage of com-
plex treatment by antituberculosis drugs (isoniazid,
rifampicine and ethambutol) causes themselves distur-
bances of biosynthetic processes in alveolocytes 1T cells
[26, 27]. SP-A and SP-D are shown to increase FITC-
labeled M. avium phagocytosis by both rat and human
alveolar macrophages [104].

3. Lung surfactant preparations

P. Boncuk-Dayanikli, W. H. Taeusch and coworkers
[45] described the requirements for ideal therapeutic sur-
factant. Such preparation should imitate properties of lung
surfactant: decrease the surface tension efficiently, be resis-
tant to plasma protein inhibition, have optimal adsorption
and distribution characteristics, have efficient mechanism
of phospholipids clearance. In vivo, at the models of lung
injury in experimental animals, the preparation should be
able to improve lung mechanics and gas exchange, increase
functional residual lung capacity, possess minimal toxicity,
be hypoallergic, and protect lung tissue from the damage
by endogenous and exogenous factors.

There are two main approaches to the development
of lung surfactant preparations: analytical and intuitive.
Analytical approach includes research of qualitative and
quantitative abnormalities of lung surfactant multi compo-
nent complex, finding of the main deficient component
(one or two phospholipids, small hydrophobic surfactant-
associated proteins) and the construction of the prepara-
tion from these natural or synthetic components. The main
principle of intuitive approach is «like cures like». It aimed
at maximal similarity to lung surfactant composition in
situ, which includes all seven classes of phospholipids, two
small hydrophobic surfactant-associated proteins (SP-D
and SP-C) and neutral lipids. So the following to the intu-
itive approach can result in the development of the prepa-
ration which meets the requirements for ideal therapeutic
surfactant.

It should be mentioned that all surfactant prepara-
tions were designed for the treatment of IRDS. Only
Infasurf (Calfactant), Surfactant-BL and Surfaxin have
been studied for the treatment of children and adults. It is
very important to emphasize that there are no two lung
surfactant preparations with the same composition and
properties.

The information about composition of the following
preparations is presented by P. Boncuk-Dayanikli and
W.H. Taeusch (Table) [45] and another source [105—107].
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n SP-D ysesnunBator daromuros FITC-meuennoit M.
Avium anbpBeoJIIPHBIMU MakpodaraMu KpbIC 1 4eJI0BeKa.

3. Ilpenapartsl JeroyHoro cypdakranra

P. Boncuk-Dayanikli u W. H. Taeusch [45] chopmy-
JIMPOBAJIK TPEOOBAHUS K MII€AILHOMY [IPENapary Jero4Ho-
ro cypdaxranra. Takoil mpenapar J0JKEH MaKCHUMAJIbHO
MMUTHPOBATDh CBOMCTBA cypdakTanTa in vitro: ahhexTus-
HO CHIZKATh [IOBEPXHOCTHOE HATSIKEHUE, ObITh PE3UCTEHT-
HBIM K MHTUOMPOBAHUIO GeKaMU ILIa3Mbl KPOBH, 00Ja-
JIaTh ONTUMAJIbHBIMU XapaKTePUCTUKAMU aAcOPOIuu U
pactpeziesienus U 3GPEKTUBHBIM MEXaHU3MOM KJIMPEHCA
bocdhomununos. In vivo Ha MOENAX TOPAKEHUS JIETKUX Y
IKCIIEPUMEHTAIBHBIX KIUBOTHBIX TIPETIAPAT A0JUKEH YJIyd-
MIATh JIETOYHYI0 MEXaHUKY U Ta3000MeH, YBEJUUYHBATDH
(DYHKIMOHAILHYO OCTATOYHY0 EMKOCTD JIETKUX, 00JIa1aTh
MUHUMAJIbHOM TOKCUYHOCTHIO, He 00JIa/aTh aJlJiepreHHbI-
MU CBOMCTBAMHU, 3AIUIIATH JIETOUHYIO TKAHD OT MOBPEXKIE-
HU 9HIOTEHHBIMUA U 9K30TeHHBIMU (haKTOPAME 1 BOCCTA-
HABJINBATD JIOKAJIBHBII U aIATUBHBIN IMMYHUTET.

ITpu paszpaboTke MpernapaTos JEroYHoro cypdakran-
Ta CYMIECTBYIOT IBA OCHOBHBIX MOX0/IA: AHATUTIHIECKUN 1
UHTYUTUBHBIN. AHATUTHYECKUIT TTONXOM 3aKJII0YAETCs B
U3YYEHUN KAYeCTBEHHDBIX U KOJMYECTBEHHBIX HAPYIIEHUN
MHOTOKOMITOHEHTHOTO KOMILTEKCA, BHIUJIEHEHUU OCHOBHO-
ro feUIUTHOrO KOoMIIoHeHTa (0[HOrO WK ABYX docdo-
JINTIHIOB, MAJIbIX THAPOGMOOHBIX CyphaKTaHT-aCCOIUNPO-
BaHHBIX 0€JKOB) U CO3JaHUM IIperapara u3 3TUX
MPUPOAHBIX WM CUHTETUYECKUX KOMIOHEHTOB. MHTyM-
TUBHBIN IOXO0Jl MCIIOBEAYET IPUHIIUIL <«JIeYd M0700H0e
HOA0GHBIM» U 3aKJIIOYAETCSI B [IOIBITKE MAKCUMAJIBHO [TPU-
GJUBUTBCS K COCTaBY JIETOYHOTO cypdaxTanta in Ssitu,
BKJIIOYAIOIIETO B cebs Bce ceMb KaaccoB (hoChOIUINI0B,
06a MaJIbIX TUAPOGOOHBIX CyphaKTaHT-aCCOIUUPOBAHHBIX
6enka (SP-D u SP-C) u HeiiTpasbhbie gunubl. Takum 06-
pas3oM, MCIOIb30BAHIE HHTYUTHBHOTO TIOIXO0/IA TPUBOIAT
K paspaboTKe MperaparoB Hanboaee OTBEYAIoNX Tpeho-
BaHSIM, MTPEIBSABISIEMBIM K UI€ATHHOMY TIPETapary.

Curiemyer OTMETHTD, YTO OOJIBIIMHCTBO MPEAPaToB
cypdakranTa cosnaBasioch s Jedenus PAC HOBOpOX-
nennbix. Toabko Infasurf (Calfactant) u Cypdaxrant-BJI
u Surfaxin mocse 1moJyYeHUsT paspelieHus IS JIeYeHUst
P/IC HOBOpPOKAEHHBIX ObLaM ToABeprHyThl MPKW 115t
IPUMEHEHUs y IeTell CTapIiero BO3pacTa 1 B3POCIBIX.

[Ipencrapisgercss 4pe3BbIYAiHO BasKHBIM T1OYEPK-
HYTh, 4TO HET JBYX OJMHAKOBBIX TI0 COCTABY M CBOMCTBAM
[IPETapaToB JIETOYHOTO CypdaKTanTa.

CBejienus 0 COCTaBe OMUCHIBAEMBIX HIKE TIPerapa-
TOB, B OCHOBHOM, npusezensl 110 P. Boncuk-Dayanikli u
W.H. Taeusch [45], a Takke ¥ 110 IPYyr¥M UCTOYHUKAM
(em. tabsuiy) [104—107].

IIpenaparbl MOTYT GbITH Pa3/leieHbl HA «CHHTETIYE-
cKue» U TpUpo/Hble. Bee cunTeTHUeCcKIe TpenapaThl Jie-
rOYHOro cypakranTa copepsKar OdeHb OeJHBIH CIEKTp
dochonunuaos, He copepKaT MUHOPHBIX KOMIIOHEHTOB
dochonununos (pocharuanas kuciora, pocharupnice-
punibl, GochOnHO3UTHIIBI, ATKUIbHbIE PochaTUAUIITAHO-

According to the composition preparations can be divided
into synthetic and natural ones.

Natural surfactant preparations are obtained from
bovine lungs (Surfacten, Alveofact, Infasurf, Newfactant
and Surfactant-BL) or pig lungs (Curosurf). Some of them
are extracted from minced lung, the others are extracted
from broncho-alveolar lavage of mature animals or new-
born calves. The extraction is carried out by water-salt
solutions followed by organic solvent mixture. Different
methods of lipid extract concentration, purification from
ballast proteins (hemoglobin, albumin) and lyophilization
of final products can be used.

The different characteristics of surfactant prepara-
tions listed above lead to very different results of their clin-
ical usage. Analyzing the results of clinical trials of natural
and synthetic preparations, W. H. Taeusch and others con-
clude that the preparations containing surfactant-associat-
ed proteins with more complex composition are more effi-
cient than simple preparations [108].

After endotracheal administration, surfactant prepa-
ration arrives in alveolar space where they interact with
plasma proteins leaked there because of enhanced perme-
ability of alveolar-capillary membrane in ARDS patients.
That is why the interaction of different surfactant prepara-
tions with plasma proteins is an important characteristic of
the preparation. For example, Curosurf and Survanta are
more inhibited by fibrinogen, albumin and hemoglobin
than Alveofact [109—111].

4. Therapeutic efficacy of surfactant
preparations for the treatment of IRDS
and other lung diseases in newborns

It was mentioned above that the idea of replacement
surfactant therapy came out from the discovery of lung
surfactant deficit in newborns with hyaline membrane syn-
drome [2]. In 80—90s several surfactant preparations were
developed for IRDS treatment. Nowadays the surfactant
therapy in newborns is focused not only on IRDS, but on
severe meconium aspiration, secondary disturbance of res-
piration as a result of pre- and postnatal pneumonia, pro-
phylaxis and treatment of bronchopulmonary dysplasia,
primary pulmonary hypertension and complications after
operations for diaphragmatic hernia [42, 43].

4.1 The treatment of babies with primary lung sur-
factant deficit diseases (IRDS). Lung surfactant prepara-
tions are included into IRDS treatment standard nearly all
over the world. Now the market leaders in this sector are
such natural preparations as Curosurf and Survanta.
Surfactant therapy is used both for IRDS treatment and its
prophylaxis. Prophylactic usage is surfactant preparation
usage when an infant doesn't have IRDS clinical symptoms.
Newborns with the highest risk of IRDS development (with
low or extremely low birth weight) are included into the
patient group for surfactant prophylactic administration.
Prophylactic and therapeutical usage of surfactant prepara-
tion has led to significant reduction in mortality from IRDS.
Successful development of neonatology and intensive care
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Ta6umna 1. Coctas cyp(dhaKkTaHTHBIX IIPENAPATOB U MX KPATKHE XapPAKTEPUCTUKN
Table 1. Surfactant preparations composition and their characteristics

Name Source Phospholipids (pl)  Surfactant-associated Neutral Producer
of the drug classes proteins lipids
ALEC synthetic PC + PG (7:3) no no Britannia
Pharmaceutical,
Redhill, Surrey, UK
Surfaxin synthetic DPPC + POPC + (3:1) genetically PA6 Discovery
(Lucinactant) engineered SP-B Laboratories,
like peptide Doylestown, PA, USA
Venticute synthetic DPPC + POPC + (6:1)  recombinant SP-C PA Byk Gulden, Kinslum;
like peptide Atlanta Pharma,
Konstanz, Germany
Surfacten bovine lung PL-extract + DPPC SP-B and SP-C PA Tokyo Tanabe, Japan
(Surfactant TA)  modified + PA
Survanta calf lung All PL classes SP-Bnd SP-C < 1% Abbot Ltd.,
(Beractant) a related to PC Ross Laboratories,
Columbus, OH
Curosurf pig lung 99% polar lipids About 1% SP-B NL and cholesterol Chiesi Farmaceutichi
(Poractant-alfa) and SP-C related to PC S.p.A., Parma, Ttaly
Alveofact Bovine 88% PL About 1% SP-B 4% cholesterol + Lyomark Pharma
BAL extract and SP-C related to PL 8% other NL GmbH, Germany
Infasurf Newborn calf 35 mg PL/ml, About 1% SP-B and Has NL Forrest Labs, St. Louis,
(Calfactant) BAL extract 55—70% DPPC SP-C related to PL MO, USA
Newfactant bovine lung 78,0—87,0% PL, FA — 4—11% Yuhan, Seoul, Korea

DPPC — 47—60%
75—82% PL,
63—66% DPPC

Surfactant-BL 1,8—2,5% SP-B and

SP-C

5—6% NL, 9—11% —
cholesterol

Biosurf, Saint-
Petersburg, Russia

bovine lung

Note (npumeuanue): Name of the drug — HasBanme mexapcTs; Source — nCTouHMK mosrydenus npemnapata; PL — Phospholipids —
dochonunuusr; Surfactant-associated proteins SP — 6esnku acconuuposantbie ¢ cypdakrantom; Neutral lipids — welirpanbbie
sarnzet; Producer — xommanus; ALEC — Artificial Lung Expanding Compound — ucKyceTBEHHOE BEIECTBO, PACIIUPSIOIIEE JErKIE;
PC — phosphatidylcholine (pocharnamnxommn); PG — phosphatidyl glycerol (dochatuanarmunepun); DPPC — dipalmitoilphos-
phatidylcholine, (aunampmuronsndocdaruannxonun); POPC — palmitoiloleoilphosphatidylcholine (namsmuronmnoneonndocdaru-
manxoun); PA — palmtic acid (maasmutunosast kuciora); NL — neutral lipids (nefirpanpubie sunuant); FA — fatty acid (okuprbie
kuc0Thl). Bovine lung — serkoe kpymnnoro poratoro ckora (KPC); Synthetic — cunrernueckwuii; bovine lung modified — srerkoe KPC
moauduimposattoe; calf lung — serkoe tessit; pig lung — serkoe csuneii; Bovine BAL extract — sxeTpaT GpOHX0-aJIbBEOJISIPHOTO JIa-
Baxka (BAJI) kpynnoro poratoro ckora; Newborn calf BAL extract — akcrpakr BAJI HoBoposkaenHoro Tejenka;, Surfaxin
(Lucinactant) — Cypdakcun (Jlounuakrant); Venticute — Bentukyr; Surfacten (Surfactant TA) — Cypdaxrent (Cypdaxrant TA);
Survanta (Beractant) — Cypsanra (Bepakrant); Curosurf (Poractant-alfa) — Kypocypd (ITopakrant — Azbda); Alveofact — Anbse-

odakt; Infasurf (Calfactant) — Nundacypd (Kanbdakranr); Newfactant — Hpiopakrant; Surfactant-BL — Cypdaxrant BJI.

JIAMMHBI ), HEHTPAJIbHBIX JIUITH/I0B, KPOMeE TTaJIbMUTUHOBOM
KHUCJIOTBI, U, B OTJINYKE OT IPUPOJHBIX Cyp(haKTaHToB, He
o6eceunBaT BOCCTAHOBJIEHUE JIOKAJIBHOTO MIMMYHUTETA,
GapbePHBIX ¥ 3AIUTHBIX (DYHKI[MII JIETOUHO TKAHM.
[Ipupoanble 1penaparsl JeroyHoro cypdaxraHTa
[OJIyYaIOT U3 JIETKUX KPYIHOTO poraToro ckora (Surfacten,
Survanta, Alveofact, Infasurf, Newfactant u Cypdakrant-
BJI) wiu u3s serkoro csuteit (Curosurf). Onau npenaparsl
[OJIyYaloT HKCTPAKIINEH MEJTKOHAPE3AHHOTO JIETKOT0, /IPY-
rue — 3KCTPAKIMEl KUJAKOCTH GPOHXO0AILEOJISIPHOTO Jia-
Ba’Ka B3POCJIBIX JKUBOTHBIX MJM HOBOPOJKICHHBIX TEJIAT.
[l KCTpaKIMK MCHOJB3YIOT MOCIE0BATEbHO BOHO-
COJIEBBIE PACTBOPHI U CMECH OPTraHMYECKUX PacTBOPUTE-
Jieil. B TeXHOIOrUM NPUMEHSIIOT PA3JIMUHbIE CIIOCOOBI KOH-
1eTPUPOBAHUA JIMIHMHBIX 3KCTPAKTOB, OYUCTKU OT
GasmacTHBIX GeKoB (reMOorIodunHa, anbOyMuHa), a B pAzie
cirydaeB JIMOMUIM3AINI0 KOHEYHBIX TIPOYKTOB.
Paznuunsa B cocraBe U CBOICTBAxX IpernapaTroB Cyp-
(hbakTanTa KOPPENUPYIOT € PA3IMYNSAMU B UX TepareBTHye-
ckoii akrusroctu. Taeusch W. H. u coaBt., ananusupys

has allowed raise children from 500 g birth weight. Russian
Federation joined the International Convention on the
Developmental care of all life-birth infants in 1992 [112],
but real inclusion happened after nearly 20 years. To meet
international requirements Russia had to open new perina-
tal centres, increase the level of regional obstetrical organi-
zations, supply them with modern equipment, get experi-
ence in dealing with extremely low birth weight (ELBW)
babies (less than 1,000 g) in leading scientific and clinic cen-
tres and spread this experience to perinatal centres [113]. It
should be pointed out, that very impressing results in sur-
vival of small premature babies in developed countries
are accompanied by alarm information about the risk of
long-term disability and impaired development they
have. 8—10% of survived babies suffer from infantile cere-
bral paralysis, 5—8% has mental subnormality, 3—5% has
decompensated hydrocephalus, 2—3% — epilepsy, 3% —
blindness, 1% — diminished hearing. In fact one baby of five
(less than 1,500 g birth weight) has one or more reasons for
early disability [114, 115].
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CpaBHUTEJIbHbBIE PE3YJILTAThI KIMHUYECKOl ahdeKkTuBHOC-
TH [IPUPOJIHBIX ¥ CUHTETUYECKUX IIPENnapaToB cypdakraH-
Ta, IIPUXOJISIT K BHIBO/LY, YTO CJIOKHBIE I10 COCTABY IIperapa-
TBI, cojepsaie cypdhaKkTaHT-acCOIMUPOBAHHBIE OeJIKH,
addexruHee poctoix [108].

IIpu sHIOTpaxealbHOM BBEIEHUHU IIPEIAPATOB Cyp-
(bakTaHTa, OHU [OJBEPTAIOTCS BO3AEUCTBUIO OEIKOB ILIA3MbI
KPOBH, HAXOJSIIUXCSI B aJIbBEOJISIPHOM IIPOCTPAHCTBE B CBSI-
31 C IOBBIIIEHHON TIPOHUI[AEMOCTBIO AJIbBEOJIO-KAIIILIISIP-
Hoii mMeMmOpanbl y Gosbhbix OPJIC. I[Toatomy oTHOIIEHUE
PasJIMYHbIX MpernaparoB cypdakranta K OelKaM IIa3Mbl
KPOBU $IBJIIETCS] BAKHON XapaKTePUCTUKON IIpenapaTos.
Tak, Curosurf u Survanta Gosbiiie mogBepKeHbl UHTUOGUPYIO-
meMy fieiicTBuio (pubpuHoOreHa, aTbOyMUHA ¥ FeMOTJIOOMHA
B cpaBHeHuu ¢ rperaparom Alveofact [109—111].

4. TepaneBruyeckas 3¢pHeKTHBHOCTD
NpenapaToB JeroYHoro cypgaxkranra

npu seyenun PIC u qpyrux 3a6osieBaHuii
JIETKHX Yy HOBOPO3K/I€HHBIX

Kak 6bw10 ykazaHO Bbllle, ujest cypdakraHT-Tepa-
1Y BO3HUKJIA [OCJIe OOHApYKeHus IedUIuTa JeroYHoro
cypdakTaHTa y HOBOPOXKIEHHBIX ¢ OOJIE3HDIO ITMATUHOBBIX
mem6Opat [1]. B 80—90 rr. mporsioro Beka ObLin paspabo-
TaHbl HECKOJIBKO TIPENapaToB JETOYHOTO cypdaKrTanTa s
seuennsi PIC HoBOposKieHHBIX. B HacTod1Iee BpeMs cyp-
(akTaHT-Tepanuio 3a6oJeBaHUIl JIETKUX Y HOBOPOXKIEH-
HBIX IPUMEHSI0T He TosibKo 11pu P/IC, HO Takske npu TsoKe-
JIOW acnupanuy MEKOHUS, BTOPUYHBIX PACCTPONCTBAX
JIbIXaHVsI BCJIEICTBUE BHYTPUYTPOOHON U MOCTHATAIBHON
[THEBMOHUM, MPO(UIAKTUKE U JiedeHUr GPOHXO0-JIErOUHOI
NIUCIIA3UU, TIEPBUYHON JIETOUYHON TUTIEPTEH3UU U OCJIOXK-
HEHUX TOCjie Omepanuii 1Mo moBoay auadpparMaibHOM
rpoiku [42, 43].

4.1. Jleyenne 3a00JieBaHUIl JETKUX HOBOPOZKIEH-
HBIX C IEPBHYHOU HEOCTAaTOYHOCTHIO JIETOYHOIO CYpP-
dakranra.

Jleuenue P/[C. Ilpenaparbl jieroyHoro cypgaxrtanTa
BKJIIOUEHbI B cTaniapthl JjiedeHuss P/IC HOBOPOXK/IEHHBIX
HPAKTHYECKU BO BceM Mupe. HeoOX0MMMO OTMETUTD, UTO B
Hacrosiee BpeMs JiaepaMn peiika pu jedennn P/IC Ho-
BOPOK/ICHHBIX SBJIAIOTCS TaKUe IIPUPOIHBIE IIPEIapaThl Kak
Curosurf u Survanta. CypdakranT-Teparnuo HazHAYAT
KaK /711 NpOGUIaKTUKY, Tak u st tederns P/IC HOBopox-
neHHbIX. [IpodunakTuyeckum cunraercs npuMeHeHne cyp-
(axranta 10 passurusa kimHmdeckux cumntomon P/IC. B
IPYIIYy MNAUEHTOB /Il NPO(MUIAKTUYECKOTO BBEACHUS
BKJIOYAIOTCSI HOBOPOJK/IEHHbBIE ¢ HauboJiee BBICOKUM PIC-
koM passutus PIC, T. e. 1eTH HU3KOI1 1 9KCTPEMaJIbHO HI3-
KO Maccoii Tesna npu posxkzaennu. [Ipodunakruyeckoe u Jie-
4yeOHOE TIPUMEHEHNUE MTPENApaToB CypdaKTaHTa MO3BOIUIN
3HAYUTEJILHO COKPATUTh cMepTHOCTH 0T P/C. Yenexu Heo-
HATOJIOTUM U PEeaHMMAIKM HEJOHONIEHHBIX HOBOPOXK/ICH-
HBIX TIO3BOJININA BBIXQKUBaTh feteit o 500 T Maccwl Tesa
npu poxjeHnn. Poccust npucoeannuiach kK MesxxayHapo-
HOIl KOHBEHINM O BBIXQKMBAHWU BCEX JKUBOPOK/ICHHBIX B
1992 1. [112], HO peasbHOE TPHUCOEANHEHUE ITPOU3OIILIO

We are not going to focus on huge amount of papers
on different surfactant preparation efficacy studies at
IRDS treatment, as surfactant therapy is a generally-
accepted technology. However some problems should be
discussed. Not all babies turned out to respond positively
to surfactant preparation administration. It can result from
the degree of baby prematurity, high lung dismaturity,
intra-uterine foetal infections, heterogeneity of RDS
(RDS I and 11 type) as well as different therapeutical effi-
ciency of preparations.

In spite of a lot of information there are not many
data about comparative studies of different preparations.
Metaanalysis of multiple randomised controlled trials
(MRCT) (more than 3,000 newborns) showed that syn-
thetic protein-free preparation Exosurf has much less ther-
apeutic efficacy than natural preparations Curosurf and
Survanta [116, 117]. Pharmacoeconomic analysis of IRDS
treatment by means of synthetic preparation Surfaxin and
natural Curosurf and Survanta proved significant cost-
effectiveness of Surfaxin for IRDS treatment [118].

One of the most important indicators of surfactant
preparation efficacy is the frequency of additional newborn
intubation. Standard IRDS treatment includes intubation of
the baby, surfactant preparation administration and follow-
ing respiratory support. If the therapy is successful, the baby
is switched to independent breathing. But more than one
third of babies, especially VLBW and ELBW babies, experi-
ence difficulties at independent breathing and require addi-
tional intubation. There are some data on the comparison of
the preparations in terms of additional intubation. Posthoc
analysis of the results of the MRCN third phase of Surfaxin,
enrolled 1546 babies, demonstrated that in case of Surfaxin
only 33—35% of patients need additional intubation, which
is much lower than in case of Curosurf (47%) and Survanta
(43%) [118]. The higher level of additional intubation and
correspondingly longer CMV lead not only to bigger expens-
es but to higher number of such complications as bron-
chopulmonary dysplasia and air leak syndrome [119].

The time of surfactant preparation administration is
of great importance. It was shown that babies who had pre-
ventive surfactant administration demonstrated better out-
come than ones who received surfactant after clinical and
laboratory proving IRDS. Also early surfactant administra-
tion at developed IRDS is more efficient than late adminis-
tration. Meta-analysis of four comparative investigations of
early and late surfactant administration to newborns (3459
babies, gestational age from 26 to 32 weeks, or birth weight
from 500 g to 1,000 g) was implemented [120]. Premature
babies, who had IRDS symptoms and were administered
surfactant within 2 hours of their life, had much less fre-
quency of pneumothorax, lung emphysema and chronic
lung diseases as well as lower mortality in comparison with
those who received surfactant preparation after two hours.
Early surfactant administration didn't influence the fre-
quency of the other spread diseases connected with prema-
turity, namely pulmonary hemorrhage, functional arterial
duct, necrotic enterocolitis, premature babies' retinopathy,
intraventricular hemorrhage.
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noutu yepes 20 set. [{yist 31010 moTpeboBaIoch co3AaTh HO-
Bbl€ TIEPUHATAJIbHBIE LIEHTPBI, TOJHATD JI0 3TOTO YPOBHS pe-
TMOHAJIBHBIE POJIOBCIIOMOTATE/bHbIE YUPEXKICHUS, OCHAC-
TUTb 9TU YUYPEXKIEHUS COBPEMEHHBIM 000DPYIOBaHUEM,
HAKOIUTbH ONbIT BbixaskuBauud jereii c IHMT (menee 1000
') B BEYIIUX HAYYHBIX M KIMHUYECKHX IIEHTPAX CTPAHBI U
repeiaTh 3TOT OIBIT B ieprHaTasbHbie tenTps [ 113]. Heob-
XOIUMO OTMETHTD, YTO BIIEYATIIAIONINE TIOKA3aTeNn YPOBHS
BBIXQKUBAHUSL TJIYOOKO HEJOHOIIEHHBIX JIETell B CTPaHaX C
BBICOKON GIOPKETHON TOIIEP/KKON 31paBOOXPAHEHUS CO-
MIPOBOKIAIOTCA TPEBOKHON MHMOPMaIMell 0 BechbMa HebJia-
TOTIPUATHOM OT/IAJIEHHOM IIPOTHO3E 3/I0POBBS JIeTeil, POJIUB-
mmxest ¢ IHMT. Y 8—10% BbUKUBIIHIX [eTeil Pa3BUBAETCS
JETCKUii 1epeGpaibHbIil mapainy, y 5—8% — yMcTBeHHas
OTCTATIOCTD, Y 3—5% — JEKOMITEHCHPOBAHHAsS THApOTedha-
aus, y 2—3% — anuitenicust, y 3% — cienora, y 1% — Tyro-
yxocTb. [IpakTiyecKn KaskAblil MATbiil peOEHOK, POAMBIIHIi-
cs1 ¢ Maccoit Testa Menee 1500 1, IMeeT OIHY WJT HECKOJIBKO
MIPUYUH panHeil nuBanuausaimu ¢ gercrsa 114, 115].

W3yuenuio apHekTHBHOCTH PA3TUYHBIX TIPETIAPATOB
cypdakranTa 1pu jederun P/LC HOBOPOXK/IEHHBIX MTOCBS-
IeHo GOJIBIIIOE KOJINYECTBO PaboT, Ha KOTOPBIX MbI He Oy-
JIeM TIOIPOOHO OCTAHABJIUBATBCS, TaK Kak cypdaKTaHT-Te-
panusi ABJASETCS OOIIENPUHATONH TexHosorueil. Tem e
MeHee, HeKOTOpble BOIPochl TpebyioT ocserenusi. Okasa-
JIOCB, YTO JIAJIEKO He BCE MJIAJIEHIIBI TO3UTHBHO OTBEYAIOT
Ha BBeJIEHHE IPENapaToB. JTO CBA3BIBAIOT CO CTEIEHbIO
HEJIOHOIIEHHOCTH, GOJIBIION CTENEHBIO HE3PENOCTH JIETKIX
9TUX JIeTell, HAJIuYueM BHYTPUYTPOOHBIX UHGBEKIUN y
wioza, 6ospinoil rereporertoctoo PIAC (PAC I u 1T Tu-
11a), a TaKKe ¢ Pa3JIndHOIl TepareBTuIeckoii ahPeKTUuBHO-
CTBIO TIPEIapaToB.

B To Bpemst kak pesysbraThl uccienoBanuii ahdex-
TUBHOCTH OT/ICJIbHBIX IIPENapaToB CyphaKkTaHTa ONMCAHbI B
MHOTOUYMCJIEHHBIX ITyOJIUKALUSIX, JaHHbIE [0 UX CPABHU-
TEJIHbHOMY M3YYCHHMIO HEMHOTOYMCJEHHBbL. Merta-aHanius
MPKMU (6osiee 3000 HOBOPOKIEHHDIX) TOKA3aJl, YTO CUH-
TETUYECKUH, He copepskamuil 6eska npernapat Exosurf, 06-
JIaJlaeT CyIIeCTBEHHO MEHbIIIEH TepareBTUYeCKOl aKTUBHO-
CTBIO B CPaBHEHWU C PUPOAHBbIMU TipenapaTamu Curosurf
u Survanta [116, 117]. DapMakoIKOHOMUIECKUT aHAIN3
croumoctu jedernss P C ¢ ncrnosmpb3oBaHreM CHHTETHYEC-
KOro Tperapara Surfaxin B cpaBHEHUU ¢ IPUPOAHBIMU TIPe-
naparamu Curosurf u Survanta mokasasi CyiecTBEHHYIO
9KOHOMMIO CPEJICTB IIPU TEPAITUU HOBOPOXKIACHHBIX, MOJIY-
vagimx Surfaxin [118].

OmuuM M3 BaXKHBIX TOKazaresell 3¢ deKTuBHOCTI
rnpenapaToB cypdakraHTa SBJSETCS 4YacTOTa MOBTOPHOM
untybaiu HoBopokaeHubx. Cranmapr jedyerus PIC 3a-
KJIFOYAETCSI B OCYIIECTBIEHUM MHTYOAIIUN HOBOPOKIEHHO-
O, BBEJIEHUH 9K30TeHHOr0 cypdaKTaHTa u JajibHeilei pe-
CrmpaTopHOii noauep:kke. Ecau tepanus ycrenrna, pebenka
[EPEBOJISIT HA caMocTosiTesibHOe Jbixanue. OpHako Goliee
tperu zerei, ocobenro ¢ HMT u DHMT, npu poxkiaeHun
[IPETEPIIEBAIOT TPYAHOCTU NP TIEPEXO0/Ie HA CAMOCTOSATEIIb-
HOe JIbIXaHWe ¥ HYXKIAOTCsS B IIOBTOPHOU WHTYyOAIu
Tpaxen. PeTpocleKTUBHBII aHaIN3 Pe3ysbTaToB TpeTheil
(asbl KIMHUYECKUX UCIIBITAHUIT Tperapara Surfaxine, npo-

In Russia IRDS is mainly treated by Italian prepara-
tion Curosurf. From 2000 to 2006 Russian preparation
Surfactant-BL was successfully used in many intensive
care units [42, 43, 121]. S.U. Rusanov and others [121]
studied the efficiency of inhalation and instillation admin-
istration of Surfactant-BL in 115 newborns of gestation
age of 26—34 weeks and birth weight of 840-1920 g with
severe IRDS development. The preparation was adminis-
tered twice at a dose of 75 mg/kg with the interval of 6—8
hours. No babies died from IRDS among those who
received Surfactant-BL. In the group of patients (32
babies) who received preparation by instillation there was
no death at all. In the group of babies (59 patients) who
received preparation by inhalation, 4 babies (6.8%) died,
whereas in control group (24 patients) 6 babies (25%)
died. CMV duration in the group with instillation admin-
istration was 8 days, in the group with inhalation adminis-
tration it was 12 days, and in control group — 16 days.
A. G. Antonov and A. U. Rindin [42, 43] studied the effi-
ciency of Surfactant-BL in the treatment of babies with
primary diagnosis of IRDS (n=116), gestation age of
32.1£2.91 weeks and birth weight of 1839.9+641.8 g. They
demonstrated a positive dynamics of babies' condition
approximately 4—6 hours after preparation administra-
tion. The survival of newborns with IRDS was 92.24%.
Surfactant-BL administration decrease CMV duration
significantly and reduce mortality rate 2.5 times. The
usage of high-frequency oscillatory ventilation in combi-
nation with Surfactant-BL in this group contributed to
faster reaching of nontoxic oxygen concentration (< 40%)
and recovery of ventilation-perfusion ratio [42, 122].

S. A. Perepelitsa and others [123] carried out com-
parative study of the effect of Curosurf and Surfactant-BL
on oxygenation and CMV parameters at treatment of
severe and extremely severe IRDS. 81 babies were enrolled
in the study. 52 babies received Surfactant-BL and 29
patients received Curosurf. The researchers believe that
the usage of both preparations results in the recovery of
blood gas composition, improvement in alveolar ventila-
tion and better ventilation-perfusion ratio in lungs, which
allow to perform CMV with close to physiological parame-
ters. The significant difference in preparation efficacy has
not been discovered. There are some other examples of
Surfactant-BL usage for IRDS treatment of ELBW babies
[124]. So the efficiency of Surfactant-BL for IRDS treat-
ment in babies of different gestation age, starting from 23—
24 weeks, and birth weight of 600—700 g was proved.

Now three surfactant preparations: Curosurf,
Surfactant-BL and Alveofact are included into methodic
recommendations of 2008 [125] and «Methodic recom-
mendations on the curing of newborns with IRDS»
(proved at the IV International Congress on Respiratory
Support, Krasnoyarsk, 14—17 September, 2013) [126].
However, the majority of leading Russian neonatologists
recommend to use Curosurf at a dose of 200 mg/kg accord-
ing to the instruction [125, 126]. It should be mentioned
that in recommendations of 2008, Surfactant-BL is advised
to use at IRDS babies of birth weight more than 1,000 g
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BefleHHoil Ha 1546 GOMBHBIX, MOKa3ad, YTO NPHU JICYEHUN
npenaparom Surfaxine tosbko 33—35% nereit TpeGyIOT 110~
BTOPHOU MHTYGAIMM TPaXeH, YTO 3HAYMTEIbHO HIDKE, YeM
npu ucroJib3oBanuu nperapatoB Curosurf (47%), u
Survanta (43%) [118]. Bosbiitast yacToTa MOBTOPHO# HHTY-
Garuu Tpaxeu U, COOTBETCTBEHHO, IPOOJIKUTELHOCTH Ha-
XOK/IEHUST HA BEHTHJISIIIIN BEJIET HE TOJIBKO K YIOPOKAHIIO
JiedeHrs, HO W K YBEeJMIEHUIO YUCTA TAKUX OCTIOKHEHUI,
kak BJI/] u cunzipoMm yreuku Boszyxa.

Bpewmsi BBenenust 9K30reHHOTO CypdakTanTta MMeer,
KaK 0Ka3aJl0Ch, 0OJIbIIIOE 3HAUEHHE, TOCKOJIbKY OBLIO MOKa-
3aHO, YTO Y HOBOPOKAEHHBIX, TOJYYaBIINX CyphakTant
HPOGUIAKTUYECKH, UCXOAbI OBLIN JIyUllle, YeM Y TeX, KOMY
cypbaKTaHT BBOAWIN TIPU KJIMHUYECKUX U JaOOPATOPHbIX
cumntomax PIIC. Pannee BBeseHue npenaparoB cypdax-
tanTa rpu pazsusniemcs: P/LC okazanoch addexTuBHee 0T-
cTaBJIeHHOTro 10 BpeMmenu BBezenus [119, 120]. B pabore
[POBEJIEH METa-aHAJIN3 YEThIPEX PaboT IO CPABHUTEIbHO-
My M3YYeHUIO PAHHETO U MO3/IHETO BBEMEHM CypdaKkTanTa
HOBOPOJKIEHHBIM (3459 1eTeil) ¢ recTanmoHHBIM BO3pPAC-
ToM oT 26 10 32 Hezmenb uau Maccoii teaa ot 500 1. o 1500
r. BbL710 110Ka3aHo, YTO HEJIOHOIIEHHbIE JIETUH, KOTOPBIM I1PH
Hasmynu npusHakos PAC cypdakrant BBoquica B Tede-
HU€ MePBBIX IBYX YaCOB JKU3HU, UMEJIH CYIIECTBEHHO MEHb-
IIYI0 9acTOTy ITHEBMOTOPAKCOB, JIETOUHON sMdu3eMbl 1
XPOHHYECKOTO0 3a00/1€BaHUA JIETKUX, 2 TaKKe Oojiee HU3KUI
YPOBEHDb HEOHATATBHON CMEPTHOCTH TI0 CPABHEHUIO C TEMU,
KTO MOJIy4YHJI TIpenapar mo UCTedeHnn AByX 4acos. Pamniee
BBesienne cypdakraHTa HUKAK He OTPA3UJIOCh HA 4acTOTe
JPYTUX PACTIPOCTPAHEHHBIX COCTOSTHUIL, CBSI3AHHBIX C HEJIO-
HOIIEHHOCTBIO, & MMEHHO JIETOUHBIX KDPOBOUBJIUSHIH,
(DYyHKIIMOHUPYIONIEr0 apTEPUATHLHOTO TTPOTOKA, HEKPOTH-
YeCKUX IHTEPOKOTMTOB, PETHHOTATUU HEIOHOIMIEHHDIX,
BHYTPHIKEJIYIOYKOBBIX KpoBOM3IMsAHUAX [116].

B Poccun pns neyenns P/IC HOBOPOXKICHHBIX TTpe-
UMYIIECTBEHHO HUCIOIb3YeTCs WTAThIHCKUI Tpernapar
Curosurf. C 2000 o 2006 rT. BO MHOIUX OT/IEIEHUSIX PEaHU-
MAIU HOBOPOJKIEHHBIX YCIIENTHO UCTIOMB30BAIH POCCHIT-
ckuit npenapat cypdaxrant-bJl [42, 43, 121]. Tak, C. IO.
Pycanos u coasr. [121] uccnenoBanu ahekTnBHOCTD NHTA-
JISIUOHHOTO U MUKPOCTPYHHOTO BBEAECHUS POCCUHCKOTO
Cypdaxranra-BJI y 115 HOBOPOKIEHHBIX TeCTAIINOHHOTO
Bo3pacra 26—34 nezenn maccoit Tena 840—1920 r ¢ Taxe-
sbim TedenneM PI[C. TIpermapat BBoAMIN BB B 103€ 75
MT/Kr ¢ nHTepBajoM 6—8 yacos. Cpesiu fieTeit, I1osry4aBIimx
cypbakraut-BJI, Hu oquH peberok we ymep ot PIC, npu-
YyeM B IpyTIIie ieTelt, moJryyasiieil mpenapat MUKPOCTPYUHO
(32 pebenka), He GBLIO YMEPIIUX ¥ 110 APYTUM IIPUYHHAM.
Cpenn 59 nereil, moydaBmIuX Mpenapar WHTATSIIINOHHO,
yMepJio ueTBepo neteii (6,8%), a B KOHTPOJIBHOI IpyIiie u3
24 HOBOPOKAEHHBIX ymepJso mectepo (25%). Bpems Ha-
xosxaenus aereit na IBJI B rpytinie ¢ MUKpOCTPYITHBIM BBE-
JIEHIeM TIperapaTa COCTABUIO 8 CYTOK, ITPU MHTAJSIIINOH-
HOM BBeleHun — 12 CyTOK, U y JleTeil, He MOJIy4aBIIUX
npenapar, — 16 cyrok. A. I. Autonos u A. 1O. Poiaun [42,
43] uccnenosanu addexrtuBnocts cypdaxranta-bJI mpu
JIeYeHU MJIAJIEHIeB ¢ mepBudHbiM auarnozom P/C
(n=116), cpoxom recraruu 32,1+2,91 nenesns u maccoii te-

[125], while in recommendations of 2013 the preparation is
recommended only for babies of birth weight more than
3,000 g [126]. In 2014 recommendations the different
opinion of the same researchers is presented without refer-
ence to any studies [127]. They wrote that there is no
«large controlled randomized comparative investigations,
devoted to the efficiency of Surfactant-BL. Because of
than the efficiency of preparation Surfactant-BL for IRDS
treatment of premature babies is underinvestigated and
questionable.» It should be pointed out that in the Usage
Instruction for Surfactant-BL, proved by Federal Service
for the Supervision of Public Health and Social
Development (2010), Surfactant-BL is recommended to
use for newborns from 800 g of birth weight.

The authors of Methodical Recommendations give
following arguments for Curosurf usage: high concentra-
tion of active ingredients, smaller volume for administra-
tion and usability. Let us discuss these arguments in details.

Phospholipids concentration in Curosurf is 80
mg/ml, in Surfactant-BL it is 30 mg/ml, in Surfactant-TA,
Survanta, Alveofact, Infasurf and Newfactant it is 25-32
mg/ml. In spite of differences in concentration, they are
widely used for IRDS treatment in Japan, the USA, Europe
and Southeast Asia. In literature there are no data on the
influence of phospholipid concentration of surfactant
preparations on the efficacy of IRDS treatment. We think
that comparison should be made according to efficient ther-
apeutic dose but not concentration of active ingredients.

Curosurf is administered in the volume of 1.5—3.0
ml/kg (120—200 mg/kg). The authors of Methodical
Recommendations [125—127] believe that this volume is
optimal. Preparation-BL is used at a dose of 50 mg/kg in a
volume of 1.7 ml/kg at bolus administration and 75 mg/kg
in 2.5 ml/kg at instillation and aerosol administration
(Instruction for wusage). Surfactant-TA, Survanta,
Alveofact, Infasurf are used at a dose of 100—120 mg/kg in
avolume of 3—4 ml/kg. Thus, different surfactant prepara-
tions are efficiently used both in smaller and higher vol-
umes than Curosurf. Comparative study of Curosurf,
Survanta and Alveofact did not find any differences in effi-
cacy [116—118]. Surfaxin, which received the permission
for IRDS treatment in 2012, is used at a dose of 175 mg/kg
in a volume of 5.5 ml/kg, four times within 48 hours. It
should be mentioned that there is a believe that the higher
volume of administered preparation leads to higher thera-
peutic effect because of more homogeneous distribution of
preparation on lung parenchyma and its better insertion
into unventilated parts of the lung. Administration of high
volumes of preparation to ELBW babies can course worse
tolerance to administration. Nevertheless sedation and
muscle relaxation allow to overcome the problems.

The third argument for Curosurf is that it is pro-
duced in the form of readymade emulsion and does not
need solving, which is more comfortable for work.
Surfactant-BL is produced in the form of lyophilized pow-
der and needs solving in physiological solution before
administration. Solving must be done carefully and take
about 5 minutes. Some other surfactant preparations
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sia 1pu poskziernu 1839,9£64 1,8 1 u nokazasu moioKITe b=
HYIO IMHAMUKY COCTOSTHUS JIeTell 110CJIe BBEIEHH Iperapa-
Ta B cpeiieM yepe3 4—6 yacoB. BeukMBaeMOCTh HOBOPOJK-
nennbix ¢ PIIC Gbuia BbICOKOI U coctaBuia 92,24%. Bouio
[I0Ka3aHo, YTO BBeleHMe TIpenapaTa cypdaxrant-bJI cymie-
CTBEHHO CHUKAeT BpeMst Haxox/ieHust fereit Ha IBJTu B 2,5
pasa CHIDKaeT cMepTHOCTb. Vcrnosb3oBanue y jeteil aToit
TPYIIIBI BBICOKOYACTOTHON OCHUJIATOPHOM BEHTUJIAIINU B
koMmiuiekce ¢ cypdakranrom-BJI criocoberBoBaio Gosee
OBICTPOMY JIOCTUKEHUIO HETOKCHYECKOI KOHIEHTPAIUK
kucopona (<40%) v HOpMATU3ATINT BEHTHIISAIIMOHHO-TIED-
(bysnonnbIx oTHOEHNH [122].

B pa6ore C. A. Ilepenenuipl u coasr. [123] 6buio
[IPOBE/ICHO CPABHUTEJIbHOE M3yUeHHe BJIMUAHUS Ipenapa-
toB cypdakranra-BJI u Curosurf Ha napamerpbi okcure-
Hauuu u VIBJI npu eueHnn HOBOPOSKIEHHBIX C TSXKEJIBIM
u KpaiiHe TsikesbiM Tederuem PI[C. Beero 6bu1 o6emeno-
BaH 81 peGeHOK, 13 KOTOPBIX 52 HOBOPOIK/IEHHDIX T10JIyYa-
s cypdakrant-BJI u 29 nereit — Curosurf. ABTopsI mnpu-
XOASIT K BBIBOJY O TOM, YTO KCIOJb30BaHUe 060X
[IperapaToB NPUBOIUT K HOPMAJIN3AIUK Ta30BOTO COCTABA
KPOBH, YBEJIMYEHUIO aJIbBEOJIAPHON BEHTHIIAIMN U YJIy4-
MIEHUI0 BEHTUJISAIIMOHHO-TIeP(Y3MOHHBIX OTHOIICHWI B
JIETKUX, 4TO 1103BoJisgeT poBoauts VIBJI ¢ mapamerpamu,
6iM3KUMU K (PU3MOJIOrNYECKUM 3HaYeHusiM. B pabore He
GbLIIO BBISIBJIEHO JIOCTOBEPHBIX Pasinduil B a¢hdeKTHBHOC-
T nperapatoB. CynecTBYIOT U [pyrue IpUMepsbl IIprMe-
Henus cypdakranrta-bJl aug nevenns P C y nereii ¢ akc-
TPeMaJIbHO HU3KOI Maccoil Tesa 1pu poskaeHun [124].
Takum 06pa3om, nokasara 3hHEKTUBHOCTD MTPUMEHEHIS
cypdakranrta-bJI pus sevenus PIAC y pereit pazinyHoro
CpOKa rectaiuu, HauuHas ot 23—24 Hejiesib, U MACChI TeJIa
600—700 T pu pOXKICHUN.

B nacrosiiee Bpemsi TpH mpenapara JIero4HOro Cyp-
daxranra Curosurf, Cypdaxrant-BJI u Alveofact Bxozsit B
«Metoamueckue peKOMEH/IAIIUHN 110 BEJICHUIO HOBOPOXK/ICH-
ubix ¢ PJIC», koropbie opo6penst Ha 1V-M Mesxaynapos-
HOM KOHTpecce 110 PeclupaTopHoil nojep:xkke, KpacHo-
spck, 14—17 cents6ps, 2013 roga. OpHaKO GOJIBIIMHCTBO
BE/LYIIMX HEOHATOJIOrOB Poccuu peKOMEHYIOT MCHOJIb30-
Barb Curosurf B 103e 200 MI/KI' B COOTBETCTBUU C UHCTPYK-
et [125, 126]. Cienyer oTMeTHTD, 4TO B «MeToaudecknx
pexomenanusx 1o jedenuio PJ[C noBopoxaentbix 2008 r.»
Cypdakrant-BJI pexoMeHIyI0T HCIIONb30BaTh IS Jieye-
nust PIIC neteit maccoii tesa mpu poskaennn 6osee 1000 r
[125], B penakiuum 2013 1. (KpacHosipck) — HOBOPOXKIEH-
HbIM Maccoil Tesa nipu poxkaenunn 3000 r [126], a B peko-
Menpammax 2014 r. numercd caenyioiee: <«....KpyrmHbre
KOHTPOJIMPYEMbIC PAaH/IOMU3UPYEMbIe CDABHUTEJIBHBIC HC-
ceoBaHus, TOCBsIleHnble 3(h(MEKTUBHOCTU IIpernapaTa
cypdaxrant-BJI, orcyrerByior. B ¢Bssu ¢ atum ahdexrus-
Hocth Tpenapata cypdaxranta BJI npu nevenuu nemono-
nieHubix ¢ P/IC ocraercst Ha CErofHANTHMIT IeHb MaJION3Yy-
YeHHOH ¥ coMmHMTesbHON [127]. B wmucTpyknum g
npuMeHenust, yrepsxkaentoit Pocsupasnanzopom (2010 r),
npernapar Cypdakrant-BJI pekomenmyercst ncoab3oBaTh
HOBOPOXK/IeHHbIM Maccoii Tesia oT 800 r. ABTOpPBI BbIlleyKa-
3aHHBIX PEKOMEH/IAIIT TIPUBOJAT CJICLYIONINE apIyMEHTbI

(Alveofact, Newfactant) are produced as lyophilisate and
also needs solving.

The frequency of side effects and complications is
another important characteristics at comparison of differ-
ent surfactant preparations. In case of IRDS these compli-
cations often are not reaction to the preparation itself but
the result of severity of neonatal period in VLBW and
ELBW babies. For example, at the treatment of IRDS in
VLBW and ELBW babies with Curosurf, 23% of the
patients experienced obturation of endotracheal tube, 90%
of patients had pneumonia at the second stage of treatment
(vainly ventilator-associated) followed by bronchopul-
monary dysplasia in 14% of babies [128].

In conclusion, it is necessary to emphasize that there
are no two similar surfactant preparations. That is why the
assessment of surfactant preparation must be based not on
its characteristics (concentration, volume and so on) but
on its properties the most important of which are thera-
peutic efficiency and low level of side effects and complica-
tion. The results of follow-up studies should be taken into
account as well. Introduction of different preparations,
including surfactant preparations, into neonatal resuscita-
tion requires time, personnel training and experience of
their usage.

4.2 The treatment of babies with secondary lung
surfactant deficiency diseases. Nowadays in some hospi-
tals and neonatal centres, surfactant preparations are suc-
cessfully used for the treatment of RDS caused by sec-
ondary surfactant deficiency due to severe meconium
aspiration, postnatal pneumonia, intra-uterine infections,
as well as long CMV with aggressive parameters.

Meconium aspiration. Aspiration of amniotic fluid
with meconium causes one of the severe diseases of neona-
tal period. The frequency of aspiration syndrome is 2.14%,
whereas delivery with meconium amniotic fluid occurs in
9—15% of lying-in women [89]. Nearly a half of babies with
meconium aspiration syndrome need CMV [90]. The syn-
drome of massive aspiration takes up the seventh place
(2.5%) in the rank of the reasons of neonatal mortality,
newborn mortality caused by this pathology is 5—40%
[91]. This syndrome is more frequent in mature and post-
mature infants. Meconium aspiration is connected with
acute or chronic fetal asphyxia. Asphyxia leads to the
spasm of intestine blood vessels, hyperperistalsis, relax-
ation of proctal sphincter, which results in meconium
bursting. Intra-uterine and intranatal meconium aspira-
tion has four main manifestations: respiratory obstruction,
considerable inhibition of surfactant activity, lung vessel
spasm and developing bronchopneumonia [90].

In some countries the preparations Sutvanta,
Alveofact and Infasurf are used for the treatment of IRDS
caused by severe meconium aspiration. In Russia Curosurf
is not being used because of the necessity of large quantity
of preparation and its high price. Surfactant-BL is used
only in few hospitals both at the first and second stages of
treatment [129—132]. 1. V. Vinogradova [130] has studied
Surfactant-BL efficacy at treatment of 100 newborns with
severe meconium aspiration. 41 babies received Surfactant-
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B 110JIb3y HCHOJb30Banus mpenapara Curosurf: Gosbiast
KOHIIEHTpAIMs AeCTBYIONIEr0 Hayasia, MEHbIIUH oObeM
IUISL BBeJleHUs], yA00CTBO mpuMeHeHust. PaccMoTpum atn
apryMeHTbl H0Jiee JeTalbHO.

Konnenrpanua ¢ocdomnnugos B 1penapare
Curosurf cocrasisier 80 Mr/mii, Torga Kak B Iiperapare
cypdakrant-BJI — 30 mr/mir, B npenapartax Surfactant-
TA, Survanta, Alveofact, Infasurf u Newfactant ona co-
crapisier 25—32 mr/mi. HeeMoTpst Ha Takue pa3iudus B
KOHIIEHTPAIIUH, AT TIPENapaThl MUPOKO HCIOTIb3YIOTCS
st nedennst PIIC noBopoxennbix B Anonwnu, CIIA, Es-
porie u IOro-Bocrounoit Asuun. B mureparype HeT 1aHHBIX
0 BJIMSIHUU KOHIleHTpanuu (Goc@oyuuaos mnpernapaTon
cypdakranTa Ha adexTuBHOCTH Jedenns P C HOBOpOK-
nenubix. C Halel TOUKK 3peHust CpaBHEHUE JOKHO MPO-
BOAUTHCS 10 I(P(PEKTUBHON TeparieBTUYECKO 103e, a He
KOHIIEHTPAIUH JE€HCTBYIONETO HAUAA.

IIpenapar Curosurf BBOgUTCA B 06BEME 1,5—3,0
Mia/Kr (120—200 mr/kr). ABTOPBI METOAMYECKUX PEKO-
MeHganuii [ 125—127] mosaraior, 4To 310T 06BEM SIBJISIETCS
ontumasibHbeiM. [Ipenapar cypdakrant-BJI ucnonssyercs
B 1103e 50 Mr/kr B 06beme 1,7 Mu1/Kr ipu GOJIIOCHOM BBejie-
HUU U 75 MI/KT B 06beMe 2,5 MJI/KT TIPH MUKPOCTPYHHOM
U aspo30JibHOM criocobax Beemenust (MHeTpykuus s
npumenenust). Cypdaxranr-TA, Survanta, Alveofact u
Infasurf npumenstior B 103e 100—120 mr/kr B 06beme 3—4
mut/kr. Takum 06pa3oM, pasjiuHbie Ipernaparsl cypbak-
TaHTOB 3(PHEKTUBHO UCTIOJIB3YIOTCS KAK B MEHBIINX, TAK 1
B 6oabmuX oObeMax 10 CPaBHEHHMIO € IperapaToM
Curusurf. CpaBuutesbHoe usyuenue npemapara Curusurf
¢ npenapatamu Survanta u Alveofact we BbisiBIIIN pasziu-
yuii B achdexrusHocTH [116]. Pagpemennbiii B 2012 1. ns
aeuerust P/IC HoBOposkAeHHbIX Surfaxin ucrosbdyercs B
nosze 175 mr/kr B o6beme 5,5 mir/kr. Ero pexomeHnayercst
HCII0JIb30BATDh YETBIPEXKPATHO B TeueHue 48 yacos. Ciemy-
€T OTMETUTD, YTO CYIIECTBYIOT IIPEACTABIEHUST, YTO OOJIb-
muil 06beM BBOAMMOrO Ipenapara aeT OOJbIIUI Tepa-
nesTudeckuii  apdekT wu3-3a  HGosee PaBHOMEPHOTO
pacmpesesieHust mperapara 1o JeroYHol TKAaHU U JIY UM
€ro MOMaaHueM B HEBEHTIJINPyeMble yuacTKu. Baezere
6osBIINX 0OBEMOB Iperapara JAeTsM 9KCTPEMAIbHO HU3-
KOM Macchl Tesia COMPSKEHO ¢ Xy/llell mepeHOCUMOCTbIO
BBEJIEHUsI, OIHAKO CEAINST U MUOPETAKCAIINST TO3BOJISIIOT
MIPEOIOJIETD ITH TPYIHOCTH.

[Momaratot, yro nockosbky npenapar Curusurf Bbi-
[IyCKaeTCsl B BUJIEe TOTOBO aMyJIbcUU 1 He TpeOyeT pa3Be-
nenust, ¢ HuM yo6uee paborarb. Cypdakrant-BJI Boiyc-
KaeTcss B BHUe JHODUIM3UPOBAHHOTO IOPOIIKA U
HYXKIaeTcs B pa3BeieHnu (HU3UOTIOTHIECKUM PACTBOPOM
nepej BBejieHneM. PasBejieHue J0JKHO ObITh BBINOJIHEHO
TIIATETBHO W 3aHUMAET OKoJio 5 MunyT. Ciemayer oTme-
TUTh, 4YTO ¥ Apyrue Tpenapathl cypdakranta (Alveofact,
Newfactant) BblllycKaloTCst B Bujie JTUOMUIN3ATA U TAKKE
TPeOYIOT pa3BeleHusI.

ITpu cpaBHeHnM pasiIMYHBIX TPENAPATOB HAPSLY C
3 HEKTUBHOCTHIO YUUTBIBAIOT YaCTOTY OOOUYHBIX PEaKInii
u ocnoxHenuii pu Jiedernnu. B ciyuae P/IC atu ocsioxkne-
HUST 9ACTO SIBJISIOTCS He PeakIieil Ha caM Mpernapar, a cJiel-

BL and 59 babies were included into control group. The
total dose of the preparation was 50 mg/kg. The time nec-
essary to reach nontoxic oxygen concentration in babies of
group I turned out to be 2.2+0.32 h, while in control group
it was 18.0+3.67 h (p<0.001). The babies of the group I
were ventilated during 84.9£5.51 h, and the babies of the
group II were ventilated 120.6£9.36 h (p<0.01). The
patients in group I and II spent in ICU 8.5%0.41 and
10.5+0.56 days, correspondingly (p<0.01) [130].

V. D. Nemets [129, 131] studied the efficiency of
combined usage of Surfactant-BL administration and lung
recruitment maneuver for the treatment of RDS with sec-
ondary surfactant deficiency in newborns. Babies with
IRDS manifestation, gestation age less than 28 weeks and
28-30 weeks, as well as mature babies with meconium aspi-
ration, mother blood aspiration, persistent pulmonary
hypertension, after operations for diaphragmatic hernia,
were enrolled in study. Treatment group included 34
babies, control group had 38 babies. The patients in treat-
ment group experienced Surfactant-BL administration
and lung recruitment maneuver. The patients in control
group received Surfactant-BL without lung recruitment.
Bolus administration of Surfactant-BL was carried out at a
dose of 50 mg/kg, volume 1.7 ml/kg. The time of reaching
physiologic effect (SaO, > 90%, tcpO, >60 mm Hg,
Fi0,<0.4) turned out to be 6.1+0.36 h and 8.3+0.58 h
(p<0.01), and compliance improvement occurred after
8.4+0.42 h and 10.4+0.62 h (»p<0.01) in treatment and con-
trol groups, correspondingly. The author has made a con-
clusion that combined usage of Surfactant-BL administra-
tion and lung recruitment maneuver increases the efficacy
of the treatment of IRDS with primary and secondary sur-
factant deficiency and reduce ventilator-induced lung
injury. High efficiency of Surfactant-BL in the treatment
of respiratory failure at primary and secondary surfactant
deficiency was also proved in other research [132, 133].

Bronchopulmonary dysplasia. The development of
the technologies for the treatment of premature babies has
led to mortality reduction, at the same time the frequency
of bronchopulmonary dysplasia has increased. 15—38% of
babies with birth weight less than 1,500 g, who need CMV,
suffer from bronchopulmonary dysplasia [3]. In the USA,
from 1975 to 1990, the mortality rate of babies with birth
weight less than 1,000 g decreased from 45% to 13%, but
the frequency of bronchopulmonary dysplasia development
increased from 67% to 75%. According to Japanese
researchers (2,500 babies) 90% of ELBW newborns need
oxygen therapy, bronchopulmonary dysplasia diagnosis was
established in 28—33% of babies [134]. Several attempts to
study opportunities of prophylaxis and treatment of bron-
chopulmonary dysplasia by means of surfactant prepara-
tions have been taken recently. Pilot study of synthetic
preparation Surfaxin in small premature infants demon-
strated the reduction of need in high oxygen concentration,
at the same time the high frequency of obturation of endo-
tracheal tube during preparation administration and no dif-
ferences in mortality and bronchopulmonary dysplasia
development have been found out [135].
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CTBUEM TSKECTH HEOHATAJIbHOTO Mepuojia y eTell HU3KOit
maccol Tesa (HMT) u skcTpemMasibHO HU3KOM Macchl Tejia
(9HMT). B kauecTBe npumepa npuBeeM [JaHHbie paboTb
[128]. ABropamu 6bLIO TI0Ka3aHo, uTo Hpu Jedennu PIC
nooposkaenubix HMT u SHMT npemnaparom Curusurf 3a-
KyIIOpKa 9HAOTpaxeabHoil TpyOKku oTMevasnach y 23% je-
Teil, THEBMOHMS HA BTOPOM 3Talle BHIXAKUBAHUS PA3BUJIACH
v 90% meTeit (B OCHOBHOM BEHTHJISITOP-ACCOIMUPOBAHHBIE ),
u B ganbHelimem y 14% nereit nabmonanach BJI/.
IToaBoas utor 1ol yacTu 0630pa, CIEAYET elle pas
MO{YEPKHYTD, YTO HET JIBYX OJIMHAKOBBIX IIPEIAPATOB CyP-
axranra. [loaTomy /1 OLIEHKN TOTO WJIM MHOTO M3 HUX
MIPUOPUTET JIOJIKEH OTAABATHCS HE TOJIBKO XapaKTepPUCTH-
KaM coctaBa (KOHIeHTpauy GochoarnumIoB, 00beMa BBe-
JIEHUST), HO U €r0 CBOiicTBaM, HauboJiee BasKHbIMU 13 KOTO-
PBIX SIBJISIIOTCST TepaneBTuieckas 3(pheKTUuBHOCTb, B TOM
yycJie UX TeparieBTruyeckas 1o3a 1npu jgedenun P/C, u ko-
JINYEeCTBO OcyokHeHuil. HeoOX0auMo TakKe OTMETUTD,
YTO BHEJPEHHME PA3JIMYHBIX MPENapaToB, B TOM YUCJIE U
rnpenaparoB cypdakTaHTa, B HEOHATOJOTMIO U PeaHrMa-
[IUI0 HOBOPOKAEHHBIX TPeOYeT BpeMeHH, 00ydeHus Bpayei
¥ MEJMIIMHCKOTO MePCOHANA ¥ HAKOIJICHUS OIbITA UX HMC-
[10JIb30BAHMS.
4.2. Jleyenune 3a00I€BaHUIl IETKUX Y HOBOPOZK/IEH-
HBIX ¢ BTropuuHbIM AedunuroMm cypdakranta. B nacros-
1iee BpeMst B psijie OOJIbHUIL U TIEPUHATATIbHBIX [IEHTPOB yC-
MeITHO MCHOJIB3YIOT IpenapaTbsl cypdakranra 1pu
sedernnt PIIC BTOPOTO THIA, PA3BUBIIETOCS BCJIEACTBUE
TSOKEJION acIMpaliyi MEKOHUS, MOCTHATAIbHBIX ITHEBMO-
HUH, BHYTPUYTPOOHBIX UH(DEKIHIA, a TaKkKe MPOPUIaAKTH-
ke u geuyenun BJI/, T. e. Ha BTOpoM aTarie BbIXa KMBaHUS.
Acnupayus mexonusi. OnHO U3 TsLKeNbIX 3a00JeBa-
HUI HEeOHATaJbHOrO Tepuoga 0OYCAOBIEHO acrnuparein
AMHUOTUYECKOU KUIKOCTH, 3arPSI3HEHHON MeKoHMeM. HYa-
CTOTA aCIUPAIMOHHOTO CUHpOMa coctasisieT 2,14%, B TO
BpeMs KaK POjibl ¢ MEKOHUAJIbHBIMU OKOJIOTIJIOJIHBIMH BO-
JaMU  TIPOUCXOAAT mpumMepHo y 9—15% poxenui [89].
OKOJI0 TTOJIOBUHBI HOBOPOK/ICHHBIX C CHHPOMOM acIlupa-
MY MEKOHUS HYK/IAITCS B IIPOBEICHIH UCKYCCTBEHHOM
BenTuraun Jierkux [90, 91]. Cpenu npuuns panHeil Heo-
HATaJIbHOI CMEPTHOCTH HOBOPOXK/ICHHBIX CHH/POM Mac-
CHBHOIT acTiupaiuu 3aHuMaet 7-e Mecto (2,5%), Jetasb-
HOCTb HOBOPOJK/ICHHBIX OT JIAHHOII MTATOJIOTUU COCTABJISICT
5—40% [91]. Cunzpom CyIecTBEHHO Yalie BCTPEYAeTCsT y
JIOHOUIEHHBIX MJIM NEPEHONIEHHBIX JIeTei. ACIIUpaInio Me-
KOHWUSI CBSI3BIBAIOT C OCTPOIL WM XPOHUYECKOI achuKcueit
wiosa. AcUKCHUST BBI3BIBAET CIIAa3M COCY/IOB KUIIEYHUKA,
IUIEPIEPUCTATIBTUKY U pacciabiieHre aHalbHOTO ChUHK-
Tepa, YTO U MPUBOJAUT K OTXOXKIACHUIO MeKoHUs. [Ipu ac-
(bukcuy 101 KOMIIEHCATOPHO JIeJIaeT JIbIXaTe/IbHbIC /[BU-
JKEHUS W aclUpUpyeT cojepiKaliue MEeKOHUH BOJIBL.
BuyTpuyTpo6Hast U HHTpaHATAIbHAS ACIIPAIIS MEKOHUS
XapaKTepu3yeTcsl 4eThbIPbMsi OCHOBHBIMU 3(pdexTamu —
06CTPYKIMEil IbIXaTebHbIX Ty Tell, 3HAYUUTEIbHBIM MHTHU-
GUpOBaHUEM AKTUBHOCTU CyP(AKTaHTA, CIAa3MOM JIErou-
HBIX COCY/IOB U pasBuBaolieiicst Gpouxorsesmonueii [90].
B psaze crpan ns nevenus PIIC Beienctue Tske-

JIO acuupanuum MEKOHMSl IPUMEHSIOTcsS Survanta,

A. U. Rindin and A.G. Antonov have developed the
method of delayed inhalation usage of Surfactant-BL for
bronchopulmonary dysplasia prophylaxis in ELBW babies,
who experienced long CMV or nCPAP [136]. Babies' ges-
tation age was 27.12+1.44 weeks, birth weight was
924.2+162.2 g. The preparation was administered by
means of nebulizer AeronebRPro at a dose of 75 mg daily,
starting from 7—10 day of CMV. In spite of the manifesta-
tion of developing bronchopulmonary dysplasia symptoms,
the dependence on the additional oxygen supply went
away after the therapy. No patients displayed bronchopul-
monary dysplasia symptoms any more.

N. N. Volodin and others showed the opportunity of
quick waive CMV in babies with bronchopulmonary dys-
plasia, who received Surfactant-BL inhalations after the
28th day of their life [3]. 18 babies were enrolled in study.
Their average age at the moment of the first administration
was 2912 days (from 17 to 56 day), gestation age was
27.7+1.6 weeks, birth weight was 1,070+£203 g. The sever-
ity of their condition at birth was due to acute respiratory
failure because of IRDS and congenital pneumonia. All
babies needed respiratory support. 12 babies (66%)
received Curosurf at birth. In spite of the therapy, all
babies suffered from stable respiratory failure. 9 babies
were on CMV with high average pressure in airway and
FiO, more than 60% within the first three days of life.
Surfactant-BL inhalations in complex therapy led to the
reduction in respiratory support and oxygen dependence,
oxygenation index as well as improvement in characteris-
tics of lung mechanical properties in 83.4% in treated
patients. FiO, reduction and improvement in lung compli-
ance were occurring mainly within 24 h after the first
inhalation.14 of 18 babies waived CMV within 3—5 days
from the beginning of surfactant therapy.

L. V. Vinogradova and others [137] compared early
and late beginning of surfactant therapy for bronchopul-
monary dysplasia prophylaxis. 34 newborns with birth
weight from 690 to 2,651 g including 10 babies with birth
weight less than 999 g were enrolled in study. All babies
after Curosurf therapy needed oxygen support within 3
and more days. The patients were divided into two groups
depending on the time of first Surfactant-BL administra-
tion: babies of group I got Surfactant-BL within 3—8 day
of life (19 newborns), while babies of group II got
Surfactant-BL within 9—28 day of life (15 newborns). The
preparation was administered at a dose of 50—75 mg a day
once by means of inhalation. If the baby still needed oxy-
gen support (blood gas data), The preparation was admin-
istered one or two times more with the interval of 1-3 days.
The babies who experienced early beginning of surfactant
therapy (the first inhalation on 4.9+0.38 day), left ICU on
19.4+3.06 day, while the babies with late beginning of sur-
factant administration (the first inhalation on 14.1£1.52
day), left ICU on 31.0+3.06 day (»p<0.01).

Follow-up study within two years (the same 34
babies), who received Surfactant-BL treatment during
neonatal period, showed that they had lower frequency of
acute respiratory viral infection (ARVI) compared to con-
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Alveofact u Infasurf. B Poccuu B ¢Bsi3u ¢ BbICOKOI cTOU-
MocTbio nperapara Curosurf n HeoOXOAUMOCTBIO BBEJe-
HUst GOJIBLIUX KOJIMYECTB [IPerapara, JUib B HEKOTOPHIX
KJIMHUKAaX ucrosbayercs cypdaxrant-bJl kak Ha nepsoM,
TaK ¥ Ha BTOPOM aTtane BoixaxkuBauus [129—131, 133]. Tax
N.B. Bunorpanosa uccienoBaia a(hekTuBHOCTh npena-
para cypdaxrant-bJI y 100 HOBOPOXKIEHHBIX C CHHIPO-
MOM aCHUPAIUN MEKOHUS TSIKEJOH CTENeHU, U3 KOTOPBIX
41 pebenok moayuan cypbdaxkrant-BJI, u 59 mereii 6bun
BKJIIOYEHBI B KOHTPOJIbHYTO TpyIiy. CymMmmapHas /103a mpe-
napara 6bia 50 mr/kr. OKasanoch, YTO BPeMst JOCTUXKE-
HUSI HETOKCUYECKOU KOHIICHTPAIIMU KUCJOPoAa y JeTeil
OCHOBHOII TpyTtinbl coctaBuiio 2,2+0,32 4, a B KOHTpoJIe —
18,0+3,67 u (p<<0,001). [MarmenTsr Haxoaumuch na MBJI
84,9+5,51 4 m 120,6+9,36 u (p<0,01), 8 OPUT 8,5+0,41 u
10,5+0,56 cyTOK, B OCHOBHOII U KOHTPOJILHOI TPYTITaX, CO-
orBerctBenno (p<<0,01) [130].

B. I. Hemern [ 129, 131] uccaenosan apdhekTuBHOCTH
KOMOMHUPOBAHHOTO BBejeHus cypdakranTta-BJl u «Mmane-
Bpa OTKpPbITHA Jierkux»> 1pu jedenuun P C HOBOpoOKI€eH-
HBIX Ha BTOPOM 3Talle BbIXasKUBaHst. B uccienoBanue Obi-
JIM BKJIIOYEHbI MJIaJieHIlbl ¢ nposiienusmMu P/IC cpokom
recranu MeHee 28 nezesib u 28—30 Heziesb, a TaKKe JOHO-
IIEHHBIE IeTU ¢ MEKOHUAJIBHO acTipariueit, TssKeoi ac-
(ukcueii, acupainueii MAaTEPUHCKON KPOBBIO, TIEPCUCTH-
pyloIieil JlerouHoi runepTeHsueil u mocye ornepamnuu 1mo
ooty aradparMaibHoil rppiku. OCHOBHYIO TPYIIILY CO-
craBwin 34 pebeHKa, KOHTPOJIbHYIO TpyIity — 38 nereii. B
OCHOBHOM TPYIIIIe IIPOBO/INIIN «MAaHEBP OTKPBITUS JIETKUX»>
n BBeseHue cypgaxranra-bJI. B koHTposibHOI rpyIine
npumMetsin cypdakrant-BJI 6e3 ucionb3oBaHus «MaHEeB-
pa oTKpbITUs Jerkux». [Ipernapar npumeHsiin GOIOCHO B
noze 50 mr/kr B o6beme 1,7 mur/kr. OKazanock, 4To BpeMst
JnocTiskeHus: pusnosiornyeckoro addexra (SaO, > 90%,
tcpO, > 60 mm pr. ct, Fi0,<0,4) cocraBumno 6,1+0,36 4 u
8,3+0,58 u (p<0,01), a yBesnueHue KoMILIaiieHca Ha 75%
nipousonio 3a 8,4+0,42 u u 10,4+0,62 u (»p<0,01) B ocHOB-
HOI1 1 KOHTPOJIBHOI IPyIIIaX, COOTBETCTBEHHO. ABTOD Jie-
JIAET BBIBOJI, YTO KOMOUHMPOBAHHOE TIPUMEHEHNE «MaHEeB-
pa OTKPBITHS JIETKHX» ¢ BBegeHueM cypdakranrta-bJl
nosbinaet addextuBroCcTb Jevennsd P C ¢ nepBUYHBIM 1
BTOPUYHBIM JleDUIIUTOM cypdaKTaHTa U CHUKAET BEHTH-
JIATOP-UH/IYIIUPOBAHHOE MOBPEXK/ICHUE JIeTKNX. Bbicokas
apdexruBHocTs Cypdakranta-bBJI 1npu sevennn pixa-
TEJIBHOH HEJOCTATOYHOCTH IIPU TIEPBUYHOM M BTOPHYHOM
nedunure cypdakranTa Oblia IPOAEMOHCTPUPOBAHA U B
npyrux uccaenosanusax [132, 133].

Bpouxo-neroynas aucniiasusa. Pazsurue TeXHOJ0-
I'Mii BBIXQKUBAHUS HEJIOHOIIEHHBIX HOBOPOK/IEHHBIX ITPU-
BEJO K CHW)KEHUIO CMEPTHOCTU M OJHOBPEMEHHO POCTY
4acToOThl OPOHXOJIErouHol auciuiaszuu. BJIJ oGHapyxu-
Baercst y 15—38% zeTeit Maccoit Tesa npu poxKIeHUN Me-
nee 1500 r, myskpasmmxcst 8 UBJI [132]. B CIIIA ¢ 1975
110 1990 rr. cMepTHOCTD JleTeii MacCco Tesra pu POKIACHII
menee 1000 r causumach ¢ 45 10 13%, a gactoTa pa3BuTH
BJIJL ysemuuunacsk ¢ 67 o 75%. Ilo naHHBIM SAIOHCKHX
uccienoBarenei, (o6cienosano 2500 gereit) 90% HOBO-
poxzenHpix OHMT Hyxzanuch B KHUCIOPOAOTEPAIIHH,

trol group (13 babies). Only 8% of babies, who experienced
Surfactant-BL inhalations, suffered from ARVI more often
than 3 times a year, in comparison with 62% in control
group (p<0.01). The patients from treatment group didn't
suffer from broncho-obstructive syndrome as often as
babies from control group: this diagnosis was established
to 23% of patients in treatment group (the frequency of
obstruction events not more than 2 times a year), and to
67% of patients in control group (the frequency of obstruc-
tion events more than 3—5 times a year) (p<0.01). The
patients from treatment group had less frequency of sight
disorder: 62% of treatment group didn't have sight pathol-
ogy, while only 14% of control group didn't suffer from it
(p<0.01). Cured with Surfactant-BL babies had less fre-
quency of disorder of the central nervous system: 15% of
treatment group and 40% of control group were estab-
lished the diagnosis of infant cerebral palsy (not significant
differences). The efficiency of bronchopulmonary dyspla-
sia prophylaxis by means of Surfactant-BL administration
has been proved recently by other researchers [138].
Thus, bronchopulmonary dysplasia prophylaxis and
treatment by means of Surfactant-BL inhalations allow to
waive oxygen therapy quickly, reduce CMV or CPAP
duration, prevent chronic bronchopulmonary pathology
development and children invalidization. The introduc-
tion of this technology leads to high economic benefit.

Conclusion

To conclude the first part of the review it is necessary
to point out the following: the abnormalities in composi-
tion and content of lung surfactant take place in different
acute and chronic lung diseases that is why the idea of the
usage of replacement therapy seems to be prospective. The
composition and properties of different natural and syn-
thetic preparations, including their interaction with sur-
factant inhibitors, are described. Therapeutic efficiency of
different formulations for the treatment of neonatal dis-
eases caused by primary and secondary surfactant deficien-
cy is discussed.

The second part of the review will be devoted to the
clinical aspects of surfactant therapy of acute and chronic
lung injuries in adults. We are going to discuss some impor-
tant parameters of multicentre randomized controlled tri-
als of surfactant preparations in ALI and RDS, which it
neglecting, might lead to trial failure.

muario3 BJI] 6bun yeranosieH y 28—33% nereii [134]. B
HOCJIeIHUE TOJbI IPEAIPUHUMAIIUCH TOIBITKUA HCCAEI0-
BaTh BO3MOXKHOCTH npoduiaktuky u jgedenus BJI/L ¢ mo-
MolIbio cypdakrant-Tepanuu. [[uioTHOE Hccae0BaHue
CHHTETHYeCKOro npenapara Sutfaxin y riy6oko HeqoHO-
HIEHHBIX JI€Tel TI0KA3aJI0 YMEHbIIeHUe OTPEOHOCTH B T10-
BBIIIEHHON KOHIIEHTPALMK KUCIOPO/A, OJHAKO BBISIBJIEHA
BBICOKAsI YACTOTA 3aKYIIOPKHU SHIOTPaXeaabHOU TPYOKU BO
BpeMsi BBEJIEHUsI IIperaparta ¥ OTCYTCTBHE Pasjuuuii B
cmeprrocTr u pazsutuu BJIJ[ [135].
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A. 10. Poiaaun u A. I. AHTOHOB pa3paboTaiu MeTo-
JIUKY OTCPOYEHHOTO WHTAJSIIMOHHOTO MPUMEHEHUS Cyp-
axranta-BJI pis npodunakruku BJI/l y HOBOpOXK/IEH-
upix OHMT npu poxaenun, AJAuTeIbHOE BpeMs
nosryyasinnx VIBJI wiu nCPAP [136]. Cpok recranmu je-
27,12+1,44
924,2+162,2 r. [Ipenapat BBOAWIM € OMOIIIO HeGyIaiize-
pa Aeroneb® Pro no 75 Mr eskeHeBHo, HaunHast ¢ 7—10 o
nH4a HaxoxkaeHus Ha IBJI. HecmoTpst Ha Hasmuuue y aTUX

Tell  COCTaBJISII Hejgean, MacCa Tejla

JieTeil B Havajle Teparnny XapaKkTePHbIX IIPU3HAKOB Pa3BU-
Batomeiicst BJI/I, 3aBucuMocTb OT JONOJHUTEIBHOU J10-
CTaBKHU KHCJIOPO/IAa NCYe3JIa TOocje MPOBEICHHON Teparuy,
W HU Y OJIHOTO TNAIMEeHTa B JaJbHEHIeM He OTMEevyasuch
npusnaku bJIJL.

H. H. BoJsiogiuit 1 coaBT. NOKa3a/i1 BO3MOXKHOCTD Obl-
ctporo «cHsATus» ¢ VIBJI nereit ¢ BJI/], momyuaBumix uHra-
ssannn cypdakranra-bJI mocae 28 ro aug skusuu [3]. ABTo-
pbl Habmoganu 18 mereil, KOTOPHIM B KOMILJIEKCHYIO
Tepanuio ObUIN BKJIIOUEHbI MHTassimu cypdakranra-BJL.
Cpeauii BO3pacT fieTeil py 1epBOM BBE/IEHUH TTperapaTa
cocraBmit 29+12 cyr. skusnu (¢ 17 mo 56 e cyTKu JKU3HI),
recTalMoHHbIil Bo3pact — 27,7+1,6 nenenb u Macca tesa
npu poxkaenun — 10702203 1. TsaxecTb cocTosiHUS TIpU
POKIEHNH Y BeeX jeTeii Oblia 00ycaoBaeHa OCTPOil JbIxa-
TeJbHOI HeZlocTaTOUHOCThIO 3a cuer P/IC u BHYTPUyTpO6-
HOI1 TTHEBMOHUHY, BCE JIETH C POXKICHUS HYKIAINCh B pec-
nuparopHoii Teparuun. Curosurf 1pu poskIeHUN TTOIYYUIT
12 nereii (66%). HecMoTpst Ha TPOBOIMMYIO TEPATIHIO, BCE
JIeTH VMEJIM CTOMKYIO JIBIXaTeJbHYIO HEJJOCTaTOYHOCTD, 13
HUX Y 9 1eTeil IPUMEHSINCH PEKUMbI BEeHTUIISAIIH C BBICO-
KUM CPE[HUM JIaBJIEHUEM B [[bIXaTeIbHbIX myTsX 1 FiO, 60-
siee 60% B TIepBbIE TPOE CYTOK JKushu. Vcmosmb3oBanue ni-
rassanuii cypdakrantom-bBJI B KOMIUIEKCHOI Tepanuu
CONPOBOK/JAJIOCH CHIKEHUEM 3aBUCHUMOCTH OT pecIupa-
TOPHOH Teparuu, CHUKEHUEM CTEIIeHU KHCJI0PO/I03aBUCH-
MOCTH U POCTOM MH/ICKCA OKCUTEHAINY, & TAKXKe YJIyyIIe-
HUeM TIOKaszaresell GUOMEXaHMYEeCKUX CBOMCTB JIETKUX Y
83,4% TtpoJiedyeHHBIX TAnUeHToB. /IMHAMUKA CHUKEHUs!
FiO, u yBesmuenue pacTsizKUMOCTU JIETKUX HauboJiee 3Ha-
YUMO MEHSIJTUCH B TedeHue 24 1 1ocjie TPOBeJIeH s TEPBOit
unrassiuu. 14 u3 18 gereii 6bLin 9KCTYOUPOBAHbI B Teue-
Hue 3—5 el OT Havasa cyphakTaHT-TePATu.

B pa6ore Bunorpazosoii U. B. u ap. [137] cpaBuuBa-
Ji patHee u GoJiee MO3/(HeE HAYAIO cypbaKkTaHT-Tepaun
mpu npodunakruke BJIJI. ABropsl Habmonamu 34 HOBO-
POK/IEHHBIX Maccol Testa mpu poskaenun ot 690 T 1o 2651 1,
B ToM unciie 10 gereit maccoit Tesa 10 999 r. Beem nersm
nocue sederust PIIC npenaparom Curosurf 6biia Heo6xo-
JIMMa KUCJOPOHAsS MOJIEP/KKa B TedeHue 3 X u Hosiee Cy-
Tok. HoBoposkieHHbIe ObLIn pasjieJieHbl Ha 2 TPYIIIIbL B 3a-
BHCHMOCTH OT BPEMEHM II€PBOTO BBEJEHUS Mpernapara:
netsm I rpyriner BBogusm cypdaxrant-bJl B nepuoz ¢ 3 ro
110 8 oif ienn sku3an (19 HOBOPOXKIEHHBIX ), a tarenTam 11
rpymist ¢ 9 o 28 oit nens sxusnu (15 mereit). Ilpenapar

BBOIIIIN B 7103€ 50—75 MT/KTI' B CYTKU OTHOKPATHO B BUJIE
unrassiuit. Ecim peGeHoK MpoiosKal HysKAaThCst B KIC-
JIOPOJTHOU TIO/iIep:KKe (JIaHHbIE Ta30B KPOBU), IperapaT
BBOJIMJIM BTOPOM M TPETHii pa3 ¢ MHTepBaJoM B 1—3 jHs.
Oxkasasiocp, 4To 1pH paHHEM Havajie cyphaKkTaHT-Teparuu
(nepsag uHrassnms 4,9+0,38 1H:) HOBOPOK/ICHHBIX BBIBO-
s u3 OPUT na 19,4+3,06 nenb, a nipu no3jaueM (1iepBast
unrassiius 14,1+1,52 aus) wa 31,0+3,37 nenn (p<0,01).

W3yuenue xaTamuesa jietTell B TeueHue JIByX JieT (Te
Ke 34 pebeHKa), oKazaio, yto ouu pexe 6osean OPBU B
CPaBHEHUU € KOHTPOJIbHOM rpyTmnoit (13 nereit). Jlumb 8%
nereii, nosnyuasiiue unransiuu Cypdakranrta-BJl, GoJe-
su OPBU yaiiie tpex pas B 10/, IpOTHB 62% B KOHTPOJIE,
(p<0,001). [letu pexe crpagann GPOHX0-06CTPYKTUBHBIM
CHUHIPOMOM: TOT AWarto3 ObL1 moctasjieH 23% aereil oc-
HOBHOM TPYIINbI (4aCTOTa IMU30A0B OOCTPYKIUKU — He 6O-
Jlee BYX pa3 B rof) u 67% jereil KOHTPOJIBHOM TPYIIIIBI
(4acrora amu300B oOCTpyKiuu Gojee 3—5 pa3 B TOj
(p<0,05)). [lern, moayuasmue Cypdakrant-BJI, umenn
MEHBIIYI0 YaCTOTy MOpaskeHus 3peHus: y 62% mereil oc-
HOBHOM TPYIIbI He ObLIO MAaTOJMOTUU 3peHus pu 14% B
koutpouie (p<0,01). HoBoposk/ieHHbIE OCHOBHOI TPYTITIBI
uMesn MeHburylo yacrory nopaxkenus THC. /luarnos
JULIT 6611 moctasien 15% jereil OCHOBHOI TPYIINbI U
40% — KOHTPOJILHOM (Pa3JIndusi HEOCTOBEPHDI).

Hepasno apdextuBrocts npodunaktuku BJI/T 6b1-
JIa TOJITBEp:K/IeHa ellie B ofHOi kianHuke | 138].

Takum obpasom, mpoduinakTuka u tepanus BJIJL
[IpU MOMOIIN UHTanAnui cypdaxranta-bJI mossosser Obi-
CTPO «YXOMUTH» OT KUCIOPOIOTEPAITUH, COKPATUTH BPEMST
HaxokaeHns HoBopoxaeHHbIX HAa VIBJI nan CPAP, mpe-
JIOTBPATUTH Pa3BUTHE XPOHUYECKON OPOHXOJETOUHON Ia-
TOJIOTUM ¥ MHBaIuau3anuu jeteil. Vcnosab3osanue aroit
TEXHOJIOTMHU JIA€T BBICOKUI aKOHOMUYeCKuii ahekT.

3akaoueHue

Jlesag 3akoueHue 110 mepBoit yactu 0630pa, MOKHO
OTMETHTD cJieztyioniee. [Ipn MHOIMX OCTPBIX M XpOHHMYEC-
KUX 3200JIeBaHUSIX JIETKUX BBISIBJIEHbI MI3MEHEHUST B COJIED-
JKQaHWM U COCTaBe JIETOYHOTO CYypPhaKTAHTA, TIPE/ICTABICHBI
JIAHHBIE O COCTaBE U CBOMCTBAX IPUPOHBIX U CUHTETHYEC-
KHX TIPEIaparoB, B TOM YNCJIE UX B3aUMOJEHCTBYIE C MHTU-
6uropaMu cypdaxTanTa, HOAPOOGHO OCBEIIEH BOIPOC Tepa-
MeBTUYECKOI aKTMBHOCTH PA3JIMYHBIX IIPErnapaToB
cypdakTanTa pu 3ab60JeBaHUAX HOBOPOKIEHHBIX, 00yC-
JIOBJIEHHBIX TIEPBUYHBIM ¥ BTOPUYHBIM /Ie(DUIIUTOM 3TOTO
MHOTOKOMIIOHEHTHOTO KOMIIJIEKCA.

Bo BTOpOIi yacT 0630pa Mbl paCCMOTPUM KJIMHUYE-
CKHe acHeKTbl cyphakTaHT-Tepanuu OCTPhIX U XPOHUYEC-
KHX 3a60JIeBaHUIT JIETKUX Y B3POCJBIX U OOCYAUM PSIJI yC-
JIOBUH, mnpeHeOpexkeHre KOTOPLIMM, C Halleil TOYKH
3penus, obycaasimBaer Heynauwy MPKU npenaparos cyp-

(akranTa y 60sbHbIX ¢ COILT u OP/IC.
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