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PesynbTatbl KNIMHUYECKUX UCMIbITAHUM
cnewuuanm3upoBaHHOro NpPoAYKTa AMETUYECKOro
neye6Horo nutaHua «HyTpureH HU3KOXKMPOBOU»

H.N. Wens" 2, E.N. TpeTbakosa' 2

1 TiOMeHCKuUIA roCY1apCTBEHHbIA MeANLIMHCKII YHUBEpCHTeT, TioMeHb, Poccuiickas Qepepauns
2 0bnacTHas KMHMdecKas bonbHuua N° 1, TiomeHs, Poceuitckas ®enepalius

AHHOTAUNA

06ocHosaHue. HacneacTBeHHble HapYLUEHWS OKUCTIEHUS JMUPHBIX KUCAOT — Fpynna HaciefCTBEHHbIX hepMeHTonaTuii,
00yCOBNEHHbIX BWannenbHbIMM MyTaUMsIMU B FeHaX, KOAMPYIOLLMX 3H3WUMbl Kackaa MUTOXOHAPUANBHOTO [(-OKUCNEHMs
JUPHBIX KWUCNOT. HeloCcTaTOYHOCTb OKUCIEHNS MUTOXOHAPUANBHbIX XUPHBIX KUCIOT MpeLcTaB/isfeT coB0M reHeTUYecku re-
TEPOreHHyK rpynny 3aboneBaHwid, BbI3BaHHbIX LedeKTaMu MUTOXOHLPUANBHOMO B-OKUCTIEHUA KMPHBIX KuUcnoT. 06Lien xa-
PaKTEPUCTUKON BCEX PacCTPOWCTB MUTOXOHLPUANIBHOMO B-OKMCNEHUS UPHBIX KUCNOT ABNISIETCA TMNOKETOTUYECKAA TMNOrN-
Kemusi, BO3HMKAKOLLas B pe3ynbTaTe MOBbILLEHHON 3aBUCHMOCTM OT OKWUCSIEHUS TIIOKO3bl U HECMOCOBHOCTM CMHTE3UPOBaTb
KETOHOBbIE TeNa M3 XUpHbIX KCoT. KnnHnyeckve nposeneHns 3abonesaHnid 3Ton rpynnbl KpaiiHe BapuabenbHbl. MauueHTsl
C [edeKTOM OKUCEHUS JIMHHOLLEMOYEYHBIX KVPHBIX KUCIOT MOABEPIKEHbI PUCKY Pa3BUTUS aHOManui cepaua W CKenet-
HbIX MBbILLLL, BKJOYas KapAMOMMOMATUIO U apuUTMUK, KOTOpPbIE MOTYT MPOrpeccupoBaThb L0 paHHeW CMEepTH, a TaKKe PUCKY
pabroMuonn3a 1 HenepeHoCMMOCTH (U3NYECKOM Harpy3ku. ONTUManbHbI COCTaB 3HTEPasbHON aMUHOKMUCIOTHOM CreLmuani-
3MpOBaHHON HU3KOXKMPOBOM CMecU MO3BOMSET UCNONL30BaTh €€ Y [ieTeli C KMLLeYHoN AuchyHKUMeR 1 MeTabonmyeckumu
HapYLUEHUSIMW KaK KOMMOHEHT HYTPUTUBHOM NOLAEPIKKN MW € AMHCTBEHHBIN UCTOUHUK NUTaHMS.

Llenu uccnedosaHuss — vn3yyeHne KIIMHUYECKWX AaHHbIX CUHAPOMA KULLEYHON HEA0CTATOYHOCTY Y AeTeN B KPUTUUECKOM
COCTOSIHWM; OLIEHKA POJIY IHTEPaNIbHOr0 NUTaHUS B NPOMUNAKTUKE U NIEYEHUM KULLEYHON AUCHYHKLMW Yy BOMbHBIX NeauaTpu-
YECKWX OTAENEHMI MHTEHCUBHOW Tepanuu B KPUTUYECKOM COCTOSIHUM; KIMHUYECKOe HabioeHre 3a AeTbMU paHHero Bo3pac-
Ta C BPOXKAEHHBIM HapYLLEHNEM OKUCNEHMUS XUPHBIX KUCTIOT.

Mamepuanel u Memodel. B uccnefoBaHuv npuHanm yyactve 12 peeii B Bo3pacTe 0T 3 Mec A0 7 JIET C HApYLUEHUAMM M-
LesapeHus. [pofomKUTENBHOCTL UCCEI0BaHNA COCTaBuNa 3 HeA. B xoae uccnenoBaHus AeTvt noslyqany cneuyuani3npoBaH-
HbI HU3KOXWPOBOW NPOJYKT B COOTBETCTBUW C BO3PaCcTOM W MHAMBUAYANbHBIMU MOTPEOHOCTAMM B MUTaHWUW. Ha NpoTsKeHum
BCEr0 WCCNeL0BaHMS YYWTbIBANM MULLEBOW CTaTyC AeTel U AMHAaMUKY HapyLieHWn nuiieBapeHus. KnuHudeckue ucnbiTaHus
npenapara npoBoAWIM Ha hoHe 06LLENPUHATOr0 MeIMKaMEHTO3HOTO JIeYeHUs B COOTBETCTBUM C XapaKTepoM 3aboneBaHus.

Pe3ynbmamel. IuHamMunKa 00bEKTUBHBIX KIIMHUKO-N1Ab0paTOPHBIX AaHHbIX, @ TaKKe CYObEKTUBHBIX XapaKTePUCTUK Bofb-
HbIX CBULETENbCTBOBANA 00 ynyuyLleHU camoUyBCTBUSA, HU3NYECKOr0 Pa3BUTMSA U O NONOXMUTENBHOW AUHAMMKE MOKa3aTenen
Kposu. Crnewumanu3upoBaHHbIid NPOAYKT C HWU3KUM COAEPIKAHUEM XKMpa COOTBETCTBYET MMIMEHUYECKUM TpeboBaHUAM K Co-
CTaBy W KauyecTBY NPOLYKTOB [AETCKOro JieyebHOro NUTaHUs 1 UMeeT XopoLUMe opraHoNienTUyecKkue nokasartenu. Cnepyert ot-
MeTUTb, YTO CreLManu3npoBaHHas HU3KOXMpoBas cMechb yaobHa B NpUMeHeHUM (pasBefieHne 1 JO3VUPOBKa UHAMBUAYAbHbI
B COOTBETCTBMM C BO3PACTOM U KIIMHUYECKWUM CTaTycoM pebeHKa), 06agaeT BbICOKOH B1ONOTMYECKOM LIEHHOCTbIO (COAepHUT
NErkoycBosieMblIi up, 84% cpefHeLenoyYeyHbIX TPUMIULEPULOB U JIETKOYCBOSEMBIA MOJIOYHBINA HENOK C COLepKaHMEM Chbi-
BopoTKyM 60%). MpenMyLLECTBOM NpoayKTa ABNseTCs ero besrnTeHoBas Gopmyna.

3axsioyeHue. Bcé Bbllen3noxeHHOe N03BOJIAET PEKOMEH/0BATh UCMOJb30BaHUE MOJTHOLEHHOMO HU3KOXMPOBOrO Mpo-
AYKTa B KayecTBe [06aBKV K AveTe UM eaUHCTBEHHOMO UCTOYHMKA MUTaHuA. [IPOAYKT MOXET NpUMeHATLCA ANS nepoparib-
Horo (NOTArMBaHMs) UK 30HLOBOT0 NUTAHUS LETEN C POXAEHMS C OCTPbIMU XUPYPrUYECKMMM M TepaneBTUYECKUMY 3aboneBa-
HUAMM, a TaKKe opdaHHbIMY BPOXKAEHHBIMU MOPOKaMK, B TOM YMC/IE MOPOKaMM OKUCIIEHWS KMUPHBIX KUCIOT, NPY CUHPOMaX
MarbAMrecTun u Manbabcopbumm, MHTOKCUKALMK M TUNOTPOGUH.

KnioueBble cnoBa: petu; Opd)aHHbIe 3ab0neBaHus; KuLIeYHas ,EIMCd)YHKLI,VIFI; HapyLleHuAa MeTabonuama; 3HTepasibHoe
NMUTaHKUe; aMUMHOKUCII0THAA cneumannu3nposaHHasa HU3KOXKUpoBasa CMeCb.
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ABSTRACT

BACKGROUND: Hereditary disorders of fatty acid oxidation are a group of fermentopathies caused by biallelic mutations in
genes encoding enzymes of the mitochondrial B-oxidation cascade of fatty acids. Mitochondrial fatty acid oxidation deficiency is
a genetically heterogeneous group of diseases in humans caused by defects in mitochondrial fatty acid f-oxidation. A common
characteristic of all mitochondrial fatty acid f-oxidation disorders is hypoketotic hypoglycemia, resulting from an increased
dependence on glucose oxidation and an inability to synthesize ketone bodies from fatty acids. The clinical manifestations
of diseases in this group are highly variable. Patients with a defect in the oxidation of long-chain fatty acids are at risk of
developing cardiac and skeletal muscle abnormalities, including cardiomyopathy and arrhythmias, which can progress to early
death, as well as rhabdomyolysis and exercise intolerance. The optimal composition of Nutrigen Low Fat enteral mixture
allows its use in children with intestinal dysfunction and metabolic disorders as a component of nutritional support or the sole
source of nutrition.

AIMS: To study the clinical evidence on intestinal insufficiency syndrome in critically ill children, to assess the role of enteral
nutrition in intestinal dysfunction prevention and treatment in critically ill patients in the pediatric intensive care unit, and to
perform clinical monitoring of young children with inborn errors of fatty acid oxidation.

MATERIALS AND METHODS: Twelve children aged 3 months to 7 years with digestive dysfunction took part in the study.
The study duration was 3 weeks. During the intervention, children received the product Nutrigen Low Fat in accordance with
their age and individual nutritional needs. Throughout the study, the children’s nutritional status and the dynamics of digestive
dysfunction were taken into account. A clinical trial of the dry complete enteral product Nutrigen Low Fat took place from May
to August of 2021. A clinical trial of the product was conducted against a background of generally accepted medical treatment
in accordance with the character of the disease. The study design was an observational, longitudinal cohort study.

RESULTS: The dynamics of objective clinical and laboratory data, as well as subjective patient characteristics, indicated
an improvement in well-being, physical development, and positive dynamics of blood parameters. The product Nutrigen Low
Fat meets the hygienic requirements for the composition and quality of pediatric medical nutrition products and has good
organoleptic characteristics. It should be noted that Nutrigen Low Fat is convenient to use because it allows individual selection
of the dilution and dosage in accordance with the child’s age and clinical status, has a high biological value (contains easily
absorbed fat, with 84% medium-chain triglycerides, and easily digestible milk protein comprised of 60% whey). The product’s
gluten-free formula is another advantage.

CONCLUSIONS: All of the above allows us to recommend the use of a complete product, Nutrigen Low Fat, as a supplement
to the diet or as the sole source of nutrition. It can be used for oral nutrition (sipping) or tube feeding from birth in children with
acute surgical and therapeutic diseases, as well as orphan inborn errors, including fatty acid oxidation errors, with maldigestion
and malabsorption syndrome, intoxication, and malnutrition.

Keywords: children; orphan diseases; intestinal dysfunction; metabolic errors; enteral nutrition; Nutrigen Low Fat.
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OPUTHAJTBHBIE VICCTIE IOBAHNA

Ob0CHOBAHUE

B nocnenHue rogpl MHTEpEC NeMaTpOB M LIMPOKOM 0bLLe-
CTBEHHOCTU K MpobneMe opdaHHbIX 3ab0neBaHNN HEYKIOHHO
pacTeT [1-3]. 370 cBA3aHO KaK C YMy4LIeHWeM AMArHOCTUKU
(BBepeHme B Poccuiickoii Depepauymmn nporpaMM HeoHaTasb-
HOr0 CKpUHWHIa Ha 5 Ho3onorwii ¢ 2006 r.,, a B psae nunoT-
HbIX peroHoB — Ha 20 1 bonee HO30/0TUI), NOSBNEHNEM
COBPEMEHHbIX METOI0B MOMEKYNAPHO-TeHeTUYecKoro 1 buo-
XMMUYECKOro TECTUPOBAaHMS, TaK U HOBbIMW BO3MOXHOCTAMM
Tepanuu paHee Hem3neuuMbix 1, 6esycnoBHo, GaTanbHbIX 3a-
BoneBaHuiA paHHero AeTcKoro Bospacta [4-7].

HacnencTBeHHble HapyLUEHUS OKUCTIEHUS KUPHBIX KMCOT
(MKB-10 — E71.3) — rpynna HacneacTBeHHbIX GepMeHTona-
TUIA, 00YCNOBNEHHBIX OMAnNenbHbIMU MyTaLMAMK B FeHax, Ko-
AVPYIOLLMX 3H3WUMbI KacKaJia MUTOXOHPUANbHOTO B-OKUCTEHMS
MPHBIX KucnoT. K TakUM COCTOSIHUAM MOXKHO OTHECTW Ha-
PYyLIEHWE MUTOXOHLPUANBHOMO OKWUCNEHUS AJIMHHOLIENo-
UEYHbIX JKMPHBIX KUCNOT (epuUMT [JIMHHOLENoYeYHOM
3-ruppokenaumnn-KoA-pervaporeHassl, LCHAD; neduumt aumn-
KoA-pmernpoporeHasbl ¢ o4eHb AsmHHON Lenbio, VLCHAD; He-
A0CTaTo4HOCTb TpUdyHKLMOHanbHoro benka, TFP deficiency).
MuToxoHApHanbHoe B-0KMCEHNE KUPHBIX KUCNOT ABNSETCS
OJHMM U3 BaXKHbIX BMOXMMUYECKUX NPOLLECCOB As BbIPaboT-
KW 3Heprum B MuToxoHapusix [8].

HenoctaTouHOCTb OKMCIIEHUS MUTOXOHAPUANBHBIX KUP-
HbIX KUCIIOT NpeACTaBNIseT COBOM reHETUYECKY TeTePOreHHYH
rpynny 3aboneBaHuin y Niofel, BbI3BaHHbIX AedeKTamMu MUTO-
XOHAPUANbHOro B-0KMCHEHUS MPHbIX K1CnoT (mitochondrial
fatty acid beta-oxidation, mFAQ). 06weit xapaKTepucTUKOIA
Bcex pacctpoiictB mFAQ sBnseTcs runoketoTMyecKas ru-
MOIMIMKEMHUS, BO3HUKAIOLLAs B pe3ynbTaTe MOBbILIEHHON 3a-
BMCMMOCTM OT OKWUCNIEHUS [JIHOKO3bl U HECMOCOBHOCTU CHH-
Te31poBaTh KETOHOBbIE TeNla U3 MUPHBIX KUCNOT. MaumeHTsl
€ BeEKTOM OKUCTIEHUSA [ITMHHOLLENOYEYHBIX UPHBIX KUCTOT
MoABEPIKEHbI PUCKY Pa3BUTIS aHOManuiA CepaLa U CKENETHBIX
MBbILLILI, BK/0Yasl KapAMOMMONaTUIO M apUTMIM, KOTOpbIE MO-
ryT NPOrpeccupoBaTh A0 paHHel CMepTH, a TakXKe pUCKY pab-
L0MW1O/IN3a U HEeMepeHOCUMOCTU M3NYECKO Harpy3skm [8].

HacnepcTBeHHble HapyLUeHWUst MATOXOHAPUANbHOrO B-oKuc-
NIEHUSA JMPHBIX KUCIOT — rpynna MOHOTeHHbIX 3aboneBaHu,
CBAI3aHHbIX C HapYLLEHWEM MUTOXOHLPUANBHOTO -OKUCTEHMS
1 TPaAHCMOPTa KapHUTUHA U KUPHBIX KUCNOT B MUTOXOHAPUSX.
[ins Bcex aTux 3abonieBaHuMI XapaKTepHO HapyLLeHWe NPOoaYK-
Lwm aHeprumn. KnuHnyeckue cMNTOMBI pa3BrBAKOTCA WM YCU-
NMBaIOTCS Ha (OHe KaTabonMuyecKux COCTOSHWW: HanpuMmep,
MPU MHTEPKYPPEHTHBIX MH(EKLMAX UK ronofaqui. Havbonee
4acTo 3aTparuBakeTCA opraHbl (TaKue KaK CepaLe U CKENETHbIe
MbILLLBI), ANS KOTOPbIX MPHBIE KWUCTOTbI CAYXaT 0CHOBHbBIM
MCTOYHMKOM 3Heprun. Bo3spacT naumeHTa Ha MoMeHT aebioTa,
CMEKTP KIMHUYECKUX CUMMTOMOB W CTeNeHb TsXecTn 3abone-
BaHuUs MoryT pasnuyatbcs [9-12].

KnuHuyeckue nposenenuss 3aboneBaHuii 3Toi rpyn-
Mbl KpaWHe BapuabenbHbl. C TOYKM 3peHMs naToreHesa
He[oCTaToOYHasA NPOAYKUMS KETOHOBBIX Ten B COYETaHWM
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KnuHrieckoe nutaHmne v Metabonmam

C MHrMOMPOBaAHMEM [IIIOKOHEOTEHE3a M3-3a HU3KOM0 YPOBHS
aumn-KoA Bo Bpems KaTabonuueckux coctosHMiA (ronopa-
HWe, MHOEKUMM U T.4.) MOTYT Bbi3blBaTb TUMMYHbLIE NPOSB-
NeHus B BUAE MMMOKETOTUYECKOW MMMOTTIMKEMUM, COMPOBOXK-
[aloLieiics CMMNTOMaMM MEeYEHOUHOW HEeJ0CTaToYHOCTU
W runepamMmoHuemuen. Ha ceropHsWHWA AeHb M3BECTHO,
yto aeduumnt Bcex (EepMEeHTOB, 3@ WCKIIOYEHWEM Ledu-
uuta CPT1 u MCAD, cBsizaH C cepfeyHbIMM CMMNTOMaMM.
MbilweyHble CMMNTOMBI HabnloaaloTCa B CpeAHEM Yy MON0BK-
Hbl MaLMEHTOB, M3 HUX Y MOAABNALLEro boNbLUMHCTBE —
MWanrMM UAM NapoKcM3ManbHas MUOrMOBUHYpKS, a y MeHb-
LUer YacT — MpOrpeccupyloLLas NpPoKCUManbHas MUoMaTus
[9-12]. XpoHWU4eCKMe HEBPONOrMYECKUE NPOABIEHWA BCTpe-
YaloTCS PefKo, 3a UCKIIYEHUEM NaLMeHTOB C AeduuuToM
LCHAD/MTP  (MuTOXOHApManbHbIA  TPEXPYHKLIMOHANBHbIN
BenoK), y KoTopbiX YacTo 0bHapyXuMBalT nepudepuyeckyto
HEeBPONaTUIO M NUrMeHTHbIN peTuhuT [13]. Opyrve uccnepo-
BaHWA NOATBEPLAMUAM, YTO pabaoMuUoNN3, MUANTUSA U MblLLeY-
Has cnabocTb ABNAIOTCA YacTbIMU MpU3HAKaMM, 0COBEHHO
Yy nauueHToB, obpallatowmxcs Ha bonee MO3LHUX CTagusX.
[enaToMeranus U NeYEHOUHbIE aHOMaNMK TaKxe Habniopa-
10TCA Y MaumeHToB ¢ aeduumtoM mFAQ, xota u pexe [11-13].

[lebrot 3aboneBaHms, Kak NpaBuno, NPOUCXOAMT B NO34-
HEM MnajfeHuyecTBe. HaKonneHne TOKCWMYHBIX LJIMHHOLLENO-
YeYHbIX aUMIKaPHUTMHOB, 0COBEHHO MPU HapyLLEHMSX OKUC-
NEeHUs BJIMHHOLLENOYEYHbIX JUPHBIX KUCTIOT, MOXET BbI3BaTh
TAXENbIA HeOHaTaNbHbIA NaKTaTauMao3, KapAMoMUONaTUio
u renatonatuto [14, 15]. bonee Markve dhopMbl MoryT aebto-
TMpOBaTb B NMO3AHEM B0O3PacTe NaToormeil CKENETHBIX MbILLL,
B BUAE MbILeYHOW cnaboctu, bonen u peumanBupyloLLero
pabaomuonu3sa [12-16].

[lneToTepanusa ¢ WCMoNb30BaHUEM CMELManu3vMpoBaH-
HbIX JleyebHbIX CMecel ¢ 0CODbIM XMMWYECKUM COCTaBOM
npu MHorux opdaHHbIX 3aboneBaHNUAX ABNSETCS OCHOBHbIM,
a 3a4aCTyl0 M eMHCTBEHHbIM crocoboM neyenms [17, 18].
Mpu psape TAKENbIX BPOXAEHHLIX 3aboneBaHuin AeTen paH-
Hero BO3pacTa, NPOTeKaLLMX C HapyLUeHWeM aurecTum / ab-
copbummM / MUTOXOHAPUANBHOTO OKWUCTIEHUS XKMUPOB C NEPBbIX
LHEW XWU3HW HeobX0AMMO MCMoNb30BaHWe CMeck ¢ Moaudu-
LMPOBaHHBIM }MPOBLIM COCTaBOM, rae bonblias WX yacTb
npeacTaeneHa cpeaHeLenoyeyHsIM1 Tpurnuuepuaamm (CLIT).
MeHbLUas YacTb IMNULHOTO KOMMOHEHTa MPeLCTaBeHa 3C-
CeHLManbHbIMW ANMHHOLIENOYEYHBIMM KUPHBIMU KUCTIOTaMy.

CnewumanmanpoBaHHble HU3KOXMPOBbIE CMECU MOTYT UC-
nosib30BaTbCs A9 AeTel NepBOro rofa KWU3HW Kak efuH-
CTBEHHBIN (OCHOBHOM) UCTOYHUK MUTaHus, 4ns bonee crap-
LUMX [eTell M B3pOC/bIX — B KauyeCTBE AOMOSHUTENIBHOMO
MUTaHUS NpU OUETUYECKOM JIeYeHUN KaK ophaHHbIX reHeTy-
YecKy 00ycnoBneHHbIX 3ab0NeBaHuiA, TaK U KPUTUYECKMX CO-
CTOSHWAX NaLUMEHTOB C APYrMMM 3aboneBaHUAMM: HampuMep,
MHTECTUHANBHOM TMMAAHTMO3KTa3um (BPOXKAEHHON M BTOPUY-
HOM); XUNOTOPAKCE W XMNE3HOM acLUTe; HapYLUEHUSX JIUMKL--
HOro 0bMeHa M nMMdaTMYecKon CUCTeMbI, Korna Tpebyetcs
HWU3KOXKMPOBasA [ueTa C BblICOKUM copepxaHueM CLT. Takve
MOAXOAbl MOrYT BbITb UCMO/b30BaHbI NPY TAXENOI Anapee co
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CTeaTopeen pasfIMYHOro reHesa; CUHAPOME KOPOTKOW KMLLU-
KU; rMnepaunonpoTeMHeMum 1-ro Tuna; BHELUHECEKPETOPHOI
MaHKpPeaTUYeCcKOM HefoCTaTOMHOCTM MPU MYKOBUCLMAO3E;
cuuapomax LlsaxmaHa—[laitMonpa, Mupcona, MoxaHcoH—
bnu3sapaa; XpoHMYEeCKOM MaHKpeaTwTe; YAaneHuM Nof-
YKEeNyLoYHOM Kenesbl; Manbabcopbumm XupoB BCeacTame
BPOXKAEHHBIX XONlecTaTMYecKuX 3aboneBaHuii (aTpe3ns BHY-
TPUNEYEHOYHBIX JKEMYHbIX NpoToKoB U ap.) [18, 19].

Bnaropaps ToMy, 4To cneLManM3vpoBaHHbIE HU3KOXMPO-
Bble CMecu cofiepkat B bonblueM Konmyecte CLT (KupHble
KUCNOTbI CO CpeAHeid AnnHoi yrnepoaHon Lenu, C,—Cyq), nx
MOXHO MCMonb30BaTb B AueToTepanuu 3aboneBaHuii, npo-
TEKaWLLMX C HapylleHneM aurectuu / abcopbuum / muto-
XOHAPUANbHOTO OKMCNEHUS MpoB. MuToXoHApManbHoe
B-okucnenue CLT, B oTiMuMe OT ANMHHOLLENOYEYHbIX MPOB,
npoucxoaut b6e3 yyacTus KapHWTMHA. [lns nepeBapuBaHus
CLT He TpebytoTca naHKpeaTudeckue depMeHTbl (nmnasa);
ansa abcopbuum CLT He TpebyeTcs ux aMynbrupoBaHue xeny-
HbIMU Kucnotamu. CLUT nerko BcackiBatoTcs, MUHYst IuMda-
TUYECKYI0 CUCTEMY, HEMOCPELCTBEHHO B KPOBEHOCHBIE COCYAbI
CUCTEMbI BOPOTHOM BEHbI W TPAHCMOPTUPYHOTCS U3 KPOBOTOKA
B MeyeHb, A CIyXaT UCTOYHUKOM 06pa30BaHNs KETOHOBbIX
Ten, NpeacTaBAWMX JIErKOAOCTYMHbIA UCTOYHUK 3HEp-
rum; CLIT B npocBeTe KULIEYHMKA He ycunuBatoT umdopeto
W3 pacLUMPEHHbIX MMPATUYECKUX COCYLOB BOPCUHOK KULLKHU
B cyyae nuMmdaHruskTtasum. CLT BcackiBatoTcs 3HauUTeNbHO
npoLLe 1 bbicTpee, YeM 0bbIYHbIE upbl [20-27].

Y NauWeHToB B KPUTUMYECKUX COCTOSHUAX, 0COBEHHO
y AeTeil paHHero BO3pacTa, XenyAo4YHO-KULLEYHbIA TpaKT
SIBNSETCA MepBbiM opraHoM-MuweHblo. Lok, runosonemus,
MCUX03MOLMOHANBHOE HaMNpsiXeHUe, TMNepTepMUYECKIiA U Cy-
LOPOXHBIA CUHLPOMBI, ONepaLMoHHas TpaBMa, 3KCCyaaTuB-
Has 3HTeponatus, ophaHHble 3aboneBaHns (MyKoBUCLMAO3,
LLeNMaKWA, HapYLLIEHWUS OKUCTIEHNS JUPHBIX KUCOT) U MHOTME
ApYrve COCTOSIHUA COMPOBOXOANTCS Y ManeHbKUX NauueH-
TOB Pa3sBUTUEM KULLEYHON AUCHYHKUMM, a HepeaKo U dop-
MWUPOBAHWEM CTPECCOBBIX 3P03MBHO-A3BEHHBIX MOBPEXAEHMI
[28-30]. YHuBepcanbHOCTb M LUMPOKas pacnpocTpaHEHHOCTb
LaHHOro MpoLiecca No3BOSISET BbILENUTb €70 B OAMH U3 Be-
AYLLMX peaHMaLMOHHbBIX CUHAPOMOB — CUHAPOM KULLIEYHOM
He[oCTaTOMHOCTU. MeToAbl MHTEHCMBHOM TepanuW LaHHOro
COCTOSIHMSA JOCTaTO4HO XOpOLo 0TpaboTaHbl, a Heobxoam-
MOCTb PaHHEr0 3HTEPaNbHOTO MUTAHWA YXKEe He SBMSeTCS
npesMeToM LUCKYCCUM.

JleyebHoe 3HTepanbHOe NUTaHWe SBASETCS HEOTbeMIe-
MOW cocTaBnsioLLeii iedebHOro npouecca, Urpas BaxHyio
PO/ib KaK B peaHMMAaLMOHHbIV Nepuoa, Tak U B OTLENEHUsX
TepaneBTUYECKOTO M XMpypruyeckoro npoduns B nepuop
peabunutaumm [28-30]. Cneunanu3ampoBaHHble MPOAYKTbI
3HTEPasIbHOr0 MUTaHWA UMEKT MOJHOLEHHBIN COCTaB U COo-
LEepaT KOMMOHEHThI, KoTopble 006ecneynBalT He TOJbKO
HOpPMasibHbI POCT M pa3BUTWE Manbllla, HO W BAMSKOT
Ha CTaHOBNEHWE MECTHOT0 M FyMOpanbHOro 3BeHa UMMY-
HWUTETa, OCYLLECTBAAKT NPodUNAKTUKY MeTabonnyecKoro
cTpecca, atonuu, 3aboneBaHunin 0praHoB NULLEBAPEHMs 1 Ip.
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lMoHMMaHWe aKTyanbHOCTU MPO6IEMbI KIIMHUYECKOTO MWTa-
HWA NPU KULLEYHOM HELOCTAaTOYHOCTU Y AETEN JIEMNO B OCHO-
BY MPELCTaBMEHHOM UCCNEN0BaHUS.

Llenu uccnepoBaHna — u3yyeHne KIMHUYECKUX NPOSB-
NEHWU CMHAPOMA KULLEYHON HeAOCTATOYHOCTM Y AETEN B KpU-
TMYECKOM COCTOSIHMM; OLIEHKA PONW 3HTEPaNIbHOTo MUTaHMS,
OPWEHTUPOBAHHOMO Ha BEAYLUMIA NaTONIOTMYECKUIA CUHAPOM,
B NPOQUNAKTUKE W NEYEHUM KMLLEYHON AMCHYHKUMM Y na-
LMEHTOB NeLMATPUYECKOTO OTAENIEHUS peaHUMaLMN U UHTEH-
CMBHOM Tepanuu; KIMHUYECKoe HabnoaeHne AeTeit paHHero
BO3pacTa C reHeTU4eckn 00yCnoBNeHHbIM HapYLLIEHUEM OKMC-
NEHUA UPHBIX KUCIOT.

MATEPUAJIbI U METObI

Iln3anH uccnepoBaHus

MpoBeseHo 06cepBaLMOHHOE NPOAO0bHOE KOTOpTHOE UC-
CNefoBaHue.

B cBA3M C HM3KOM YacToTon opdaHHbIX 3aboneBaHui y na-
LUMEHTOB [ETCKUX OTAENEHMIA peaHnMaLmm B 1ccnenoBaHue
bbino BK/lOYEHO Hebonblioe unucno naumeHToB. [lns nop-
TBEPXKAEHUS AMArH03a HapyLLEHNS OKMCIIEHNS UPHBIX KUC-
10T NPOBOAMNOCH Me[MKO-TeHETUYECKOE KOHCYNbTUPOBaHME.

KpMTepMVI cooTBeTCTBUA

Kpumepuu sx/irodeHus: LeTCKWW BO3pacT; Hannuue no-
Ka3aHWi K NpOBELEHMI0 HYTPUTUBHOW MOLAEPHKY; Heob-
XOOMMOCTb fIeYeHWUs! B OTAENIEHUM peaHUMaLW; CUMNTOMb
3HTEpanbHOM AMCHYHKLMM; OTCYTCTBUE MPOTMBOMOKA3aHWM
K 3HTepanbHOMY MUTaHUI.

Kpumepuu ucknw4eHus: HeperynsipHblid KJIMHUYECKUIA
KOHTPOJIb; NMpUCOEAMHEHWe 3aboneBaHWiA UM CUMNTOMOB,
Tpebylowmx M3MeHeHUs paumMoHa U (MM) HasHaueHus Ne-
KapCTBEHHBIX CPELCTB, CNOCOOHBLIX MOBAMAT Ha pe3ynbTa-
Tbl OLEHKM 3QGHEKTUBHOCTM NUTaHMSA; NoboYHbIE 3DPEKTDI
Ha HasHaYeHHble CMecu, HEeMepeHOCMMOCTb KaKoro-nmbo
KOMMOHEHTa CMecH; 0AHOBPEMEHHOE Y4acThe B ApYroM Kiu-
HWYECKOM UCCIef0BaHN.

Kpumepuu oueHku KnuHuyeckol 3ggexmusHocmu cMe-
CU: MEpPeHOCMMOCTb M3y4aeMoil cMecu (anneTuT; OuMHaMWKa
(YHKUMOHANBHBIX PacCTPOWCTB MULLEBAPEHUS: METEOPU3M,
KONWKY, 3aMopbl, U3MEHEHWE YacTOTbl U KOHCUCTEHLWM CTYNa,
B TOM uuCne [uapeu; COCTOSHWUE KOXHOro MOKPOBa, NoKa3a-
TS KpoBY); NoKasaTenu GU3n4ecKoro pasBuTus: AMHaMUKa
pocTa M Macchl Tena (peructpaums Maccbl M pocTa npoBo-
OMnack C WUCMOJb30BaHWEM CTaHLAPTU3MPOBaHHLIX BECOB
1 pocTOMepa); KIMHWUKO-NabopaTopHble MoKa3aTesn: 00LLMA
1 BMOXMMUYECKUI aHaNN3 KPOBM, YPOBEHb aLMIKAPHUTMHOB,
00LLMIA aHanM3 MOUM; KOMPOIOrMYECKOE MCCe0BaHNE.

YcnoBus nposeneHusa

KnuHuyeckas anpobaums cyxon cbanaHcMpoBaHHOM HU3-
KOXXMPOBOIA cMecK npoBogumnack Ha 6ase Mb6Y3 TO «0bnacT-
Haa KNMHUYeckas bonbHuua Ne 1.
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Ta6nuua 1. KnuHudyecKas xapakTepucTuka HabmofaeMbix aeTei
Table 1. Clinical characteristics of the observed children

Tom 3, N2 1, 2022

KnuHrieckoe nutaHmne v Metabonmam

Yucno peteit no Bo3pacty

lMNepeyeHb Ho30M0r WA
0-12 Mec | 1-3 net | 3-7 net | Bcero

CocTosHMe Mocne onepaumuu Ha TOJ'ICT0“17I KMLLKe 1 9 ) 3
(6onesHb [MpLunpyHra, fpyrve BPOXAEHHbIE aHOMaNNM)

Llennakusa - 1 1 2
[Jedunumt aunn-KoA-permaporeHasbl KUPHBIX KUCNOT C AJIMHHOW YINEPOAHON LEnbio 1 1 - 2
MyKoBMCLMA03, KMweyHas GopMa 1 1 - 2
3JKceynaTMBHas 3HTeponaTus - 1 - 1
CVMHZPOM KOPOTKOM KULLKM - 1 1 2
Wtoro 3 7 2 12

"pOﬂ,OH)KVITeanOCTb nccneposaHua

WccneposaHne BbIMOAHEHO B mepuof € Masa Mo
asryct 2021 r.

OnucaHue MeaMUMHCKOro BMelLaTeNbCTBa

B otneneHun peaHumaumm Haxopunuch 12 nauueHTos,
13 HUX 7 C THOMHO-CENTUYECKUMU OCTIOXHEHUAMN 3aboneBa-
HWIN BPOHXONErOYHOI CUCTEMBI, BKITKOYas MyKOBUCLMAO3, OC-
JIO}KHEHHbIV MHEBMOHMEN, a TakKe MeTabonnyeckuM Kpusom
BCNEACTBME HAPYLUEHWS OKUCIEHWS KUPHBIX KUCHOT, CUHA-
POMa KOPOTKOW KULLKM. ¥ 5 fieTeil aHTepasnbHas AMCHYHKLMSA
Bbina cBA3aHa C xupypruyeckummn 3aboneBaHusmu. [leteid
Mo Mepe CTabuUnM3auum CoCTOSHUA NepPeBOAUIN B Npoduib-
Hble OTLENeHUs HONbHULLI, TAe MPOLOMKANM MOHUTOPUHT
BCeX J1abopaTopHbIX M KIMHUYECKUX MOKa3aTenen (tabn. 1).

B oTaeneHun MHTEHCWMBHOM TepanuW BLIMOHANNCHL eau-
Hble MPOTOKONbI (PaHHSAA pecnupaTopHas NOAAEPHKa; UHO-
TponHas M WHGY3MOHHasA, aHTMbaKTepuanbHas Tepanus),
Kapavo- 1 reMOMHAMUYECKUIA MOHUTOPUHT, BaKTepuonoru-
YECKWU KOHTposb bronornyeckux cpep, opraHnama. Ha Bcex
MaLlMeHTOB B peanbHOM BpeMeHu Obiiv 3aBefieHbl hopMani-
30BaHHble UCTOpUM HONE3HM C YYETOM HYTPUTUBHOIO CTaTYCa,
06LL1ero COCTOAHMA U AMHAMUKK BbIPAXKEHHOCTM NOSIMOPraH-
HOM anchyHKLMK. HyTpMTUBHAsA NoaepiKKa TaKKe ocyLUecT-
BNIANACk M0 eAMHOMY NPOTOKONY (MPUOPUTET Ha U30bpeTeHne
N® 2002108243(008560) ot 01.04.2002).

B Teuyenune nepuopa HabniogeHus 4etv nonyyanu nosHo-
LLEHHYI0 CyXyl0 NUTaTeNbHyl0 cMecb «HyTpureH HU3KOXMpo-
Boi» (MHbanpum, Poccus) ¢ MoaMGULMPOBAHHBIM KUPOBbLIM
COCTaBOM (HM3KOE COAEPIKAHNE XMUPOB M AJIMHHOLEMNOYEYHBIX
TPUFMLIEPUAOB W BLICOKOE MpOLEHTHOe copepanue CLT)
B COOTBETCTBWM C BO3PACcTOM U MHAMBWAYANbHBIMWA HYTpU-
TUBHBIMM MOTPEBHOCTAMM.

B npouecce uccnenoBaHns npoBogumics YYET dakTuye-
CKOro NuUTaHWsa HabniaaeMbix feTen U AMHAMUKN QyHKLMO-
HaJbHbIX PacCTPOWCTB MULLEBAPEHMS, YTO NO3BOAMIIO CLeNaTh
3aKJl04EHNE 0 COMOCTABUMOCTY NMOJTYYEHHBIX Pe3yNbTaToB UC-
cnepoBaHus. KnuHMYeckue UcnbITaHus NpofLyKTa NpoBoawn

DAl https://doiorg/10.17816/clinutr105275

Ha doHe 06LLENPUHATOr0 MeAVNKaMEHTO3HOTO NeYeHus B CO-
OTBETCTBUM C XapaKTepoM 3aboneBaHus (aHTUOaKTepuanbHas
Tepanus, aHTUrMCTaMUHHbIE W aHTUCEKPETOPHbIE CPEACTBa,
depMeHTbI, aHTauMabl, COPOEHTLI, BUTAMUHBI, NaToreHeTUYe-
CKas aveTotepanus).

Ba)xHO 0TMETUTb, YTO HONBLUMHCTBO 60/IbHBIX HAXOAMOCH
B CPEAHETAXENOM W TAXKENOM COCTOSHUW, COMPOBOXAAB-
LIeMCS MHTOKCUKALMEN, CHUXKEHWEM anneTuTa (B OTAENbHbIX
C/lyyasx aHOpeKcMen), HapyLIeHNeM HYTPUTUBHONO CTaTyca.

JlokyMeHTbI, NoATBepXAaloLMe be3onacHoCTb
CMeCU ANs 3HTepabHOro NUTaHuMA

OueHKa xuMMWYecKoro coctasa, Kputepues besonac-
HOCTU M MMKPOBMONOTMYECKMX MOKa3aTesien CBUAETENb-
CTBYeT 0 TOM, 4TO WCCNeflyeMass CMecCb COOTBETCTBYeET
AeiCTBYIOLMM 3aKOHOAATESbHbIM aKTaM U HOPMaTUBHBIM
TpeboBaHMAM K KayecTBy W 6e30MacHOCTY, YCTaHOB/EHHbIM
ANA IAHHOTO BW/A NMULLEBON NPOAYKLMK, B TOM uuCre Tpe-
boBaHMAM TEXHUYECKMX persiaMeHTOB TaMOXEeHHOro cow3a
(TP TC) 027/2012, TP TC 021/20112, TP TC 022/201%, cneuu-
(uKaLmm nponssoauTena.

! Texuuueckuin pernameHT TamoxeHHoro cotosa TP TC 027/2012
«0 besonacHOCTW OTAeMbHbIX BWUAOB  CreLMani3vpoBaHHOM
MULLEBON MPOAYKLMM, B TOM YUCEe AMETUYECKOrO NevebHoro
1 npodunaktuyeckoro nutaHus». puHat Pewennem Coseta
EBpasuitckon akoHoMmMyeckon Kommceun ot 15.06.2012 N° 34,
Pexwum  poctyna:  https://docs.cntd.ru/document/902352823.
[ara obpaluenus: 15.07.2021.

2 TexHnueckuii pernameHT TamoxeHHoro cotoza TP TC 021/201
«0 6e30MacHOCTM MULLEBOM MPOAYKLMW» (C M3MEHEHMAMM Ha
14.07.2021). YBepxnaéH PewweHnem Komuccun TamoxeHHoro co-
t03a ot 09.12.2011 N2 880. PexxuM moctyna: https://docs.cntd.ru/
document/902320560. [lata obpatuenus: 15.07.2021.

3 Texuuueckmit pernameHt TamoxenHoro cotosa TP TC 022/201M
«[nLLeBas NPoAYKLMA B HacT1 eé MapKUPOBKM» (C MU3MEHEHNAMM
Ha 14.09.2018). YTeepxpaéH Pewwennem Komuceun TaMokeHHoro
coto3a o1 09.12.2011 N° 881. Pexxum poctyna: https://docs.cntd.ru/
document/902320347. [laTa obpalenms: 15.07.2021.
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OnucaHue n HasHayeHue NPOAYKTa
414 3HTepasibHOro nNUTaHuA

B oTaeneHUn MHTEHCMBHOM Tepanuu NaLMeHTbl Noayyanm
3HTEpasbHOE MUTaHWe Yepe3 HasoracTpanbHbIi 30HA. [locne
yOaneHus 30H4A W NepeBofa NauMeHTa B OTAeNeHWe Tepa-
MeBTUYECKOTO MNM XUPYPruYeckoro npoduns B KayecTse Jo-
MOSTHUTENBHOTO NUTaHUS (KaK 2-1 3aBTpaK U (Mnn) B NONOHMK)
Ha3Hayanm cMecb ¢ MOAUOMLMPOBAHHBIM KMPOBbIM COCTaBOM:
AeTAM paHHero Bospacta — no 100 Mn 2 pasa/geHb, 4eTaM
[OLLKO/bHOMO W PaHHEro LUKONbHOro Bo3pacta — no 200 mn
2 pasa/fieHb. [leTv NepBoro rofa KM3HK Nonyyann cMech B 3a-
BMCMMOCTY OT BECa W BO3pacTa CTPOro B COOTBETCTBUN C MHAVMBU-
AyanbHbIM PacYETOM M0 Kanopaxy W BenKoBoi COCTaBASIOLLEN.

CMecb Mcnonb3oBaAM B CTaHLAPTHOM  pas3BefeHuM
(1 kkan/1 Mn roToBOI K ynotpebneHnto cMeck) U roToBWIN He-
nocpencTBeHHo nepef ynotpebneHneM. Beegenne B nutaHme
AeTel CneLuanu3vpoBaHHOTO HU3KOXWPOBOIO NPOAYKTa no-
3BOJIANIO EKELHEBHO YBE/MYMBATb 3HEPrOLEHHOCTb MUTaHUA
Ha 100-400 Kkkan 1 nmoBbIlWaTh KBOTY Benka B 3aBUCMMOCTM
oT Bo3pacTa pebéHka. 06bEM CMecyn NoCTeneHHo YBeNMYMBaIu
B TeyeHne 3-5 AHel 1 JOBOAWIM 10 HEODXOAMMOro KoNMYecTBa.

Cny4yaeB OTMeHbI MM HEMEPEHOCMMOCTU MUTaHUA He 3a-
perucTpupoBaHo. Y AeTeil C MyKOBUCLMAO030M, LiefMaKuen,
CMHIPOMOM KOPOTKOW KULLKW, HapyLieHeM 06MeHa KUPHBIX
KMCNOT NPOLOKUTENLHOCTb MPUMEHEHUS CMECK B Ha3Ha-
YeHHOM 06BEMe cocTaBnsana 3 Hep. [leTelt ¢ XMpyprudeckon
naTosiormen, MosyyaBLUKMX CMEeLManM3vMpoBaHHbIA HU3KOMKU-
POBOI MPOLYKT B KAa4YeCTBE 3HTEPOTEPanuUM B paHHMIA nocne-
OnepauMoHHbI Nepuog (3-8 cyT), NepeBoAMIM Ha CMecb
«HyTtpuan Cranpapt» (MHdanpuM, Poccus) ¢ Lenbio nosHo-
LIeHHOW HYTPUTMBHOW NOALEPIKKM.

CocTaB “3yyaeMoro npoayKra
ANS 3HTepaNnbHOro NUTaHUs

B cocTaB BXOAAT ManbTOAEKCTPUH, CyXas AeMUHepa-
NM30BaHHas MOJOYHas CbIBOPOTKA, CyX0e 06e3KupeHHoe
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MONOKO, KoHLeHTpaT CLIT, KOHLEHTpaT CbIBOPOTOYHbIX ben-
KOB, pblOuii Xup (MCTOYHMK [OKO3areKCaeHoBOWM KWCNOTLI,
DHA), coeBoe Macno, MuHepanbHble BeLlecTBa (HaTpus
LMTPAT, Kanusa LUUTpaT, Kanbumusa KapboHat, Mariusa xnopuz,
HaTpus xnopug, enesa (I) cynbdart, umHKa cynbgart, Meam
cynb®art, MapraHua X0pua, XpoMa XJIopua, MoauL Kanus,
MOAMBAAT aMMOHMS, CENeHNUT HaTpUs), BUTAMUHHBIA KOMI-
nekc (L-ackopbuHoBas Kucnota, DL-anbda-Tokodepona
aueTat, HUKoTMHamua, D-naHToTeHaT Kanbums, pubodna-
BWH, peTMHONA aueTaTt, TUaMWHA TMAPOX/IOPUL, PETUHO-
na auetat, gonueBas Kucnota, GUINOXMHOH, D-6noTuH,
D;-xonekanbuudepon, umaHokobanamuH), xonuHa butap-
TpaT, WHO3WTON, 3MyNbraTop (COEBbIA NeUUTUH), TaypuH,
L-KkapHWUTUH, aHTUOKMcAuTeNb (L-ackopbunnanbmutar).
CMecb He COAepKUT rMtoTeH (Tabn. 2).

benkosblli KoMnoHeHm cMeck npefcTasneH Ha 60% benkom
MOJIOYHOM CbIBOPOTKM, YTO 0becneynBaeT e€ NErkoe YCBOEHMe.

Juposol KoMnoHeHM 00K03a2eKcaeH080U HCUPHOU Kuc-
Jiomel. B KayecTBe OCHOBHOIO UCTOYHWKA XUpa NpeacTaene-
Hbl CLIT, coctaBnsiowume 84% ot obLuero copepxkaHus xupa,
YTO CYLLECTBEHHO MOBLILLAET YCBOSEMOCTb XMPOB, HEPELKO
HapyLUEHHYI0 Y [leTell B KPUTMYECKUX COCTOSHUSX. Bbicokas
yceosieMocTb CLT obycnoBneHa TeM, YTO JKMpHbIE KUCMOTbI
(copepatume 8-10 yrnepoaHbIX aToMOB) CMOCO6HbI pacTBo-
PATbCA B BOAHOMW (a3e, He TpebyIoT Ans CBOEro pacLueneHus
YENYHBIX KUCNOT M NOCTYNatoT HEeMOCPELCTBEHHO B BOPOTHYH
BeHy. OHM MUHYIOT CNIOXHBIA 3Tan BCacblBaHUs B IMMbaTH-
UECKYI0 CUCTEMY, KOTOPbIV NPOXOASAT BCE Apyrue KNacchl u-
MWO0B, He PacTBOPSIOLLMECS B KPOBM.

Bbicokas ycBosieMoCTb GeKOBOro M }MPOBOMO KOMMO-
HEHTOB TaKoW CMecK M03BONSET PEKOMEH0BATb €€ MCMOb-
30BaHWe Npy pasnyHbIX GopMax KULLeYHoN ManbabcopbLmu
¥ ManbaurecTiu, B TOM YUCHE NPU KPUTUHECKUX COCTOSHUAX
LeTeld, HaXoAALLMXCS B OTAENIEHNW peaHUMaLMn U UHTEHCUB-
Hou Tepanuu. CLIT HeobxoauMbl Ans NOCTPOEHMS KNETOUHbIX
MeMbpaH, MUEeNMHW3aLUN HEePBHBIX BOJIOKOH B LIEHTPasIbHOM
1 nepudepuHecKoin HepBHOI CUCTEME, B TOM Y1cie 0bnagatoT

Taﬁnuu,a 2. CoctaB cneunanusnpoBaHHOro NPoayKTa ANa 3HTepasibHOro NUTaHuA

Table 2. Composition specialized product for enteral nutrition

MuweBas LeHHOCTb

B 100 r npoaykTa

B 100 mn rotoBoro npopykta 1 mMn/1 Kkan

JHepreTuyecKas LEHHOCTb, KI/KKan
Benku, r (kazenH/cbiBopoTouHbIl = 40/60)
Hupbl, T, B TOM ymcne:

e HacbllLeHHble, T
 CpeAHeLienoyeyHble TpUMMLEpUAbI, %
o [IMHHOLENOoYeYHbIe TPUIMMLEpUabI, %
o MOHOHEHachbILLEHHbIe, T

¢ MOJIMHEHAChILLEHHbIE, T

[loko3sarekcaeHoBas KucnoTa, Mr

1858/444 312/14,5
12,9 2,2
12,9 2,2
13 19
84 84
16 16
0,4 0,10
1,2 0,2
60 10
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Tabnuua 2. OkoHuaHMe
Table 2. Ending

Tom 3, N2 1, 2022

KnuHrieckoe nutaHmne v Metabonmam

MuweBas LEHHOCTb

B 100 r npoaykTa

B 100 mn rotoBoro npoaykta 1 Mn/1 Kkan

JInHoneBas kucnota, 1

Yrnesopbl, ©

Caxaposa, r

JlakTo3a, r

MMHepaan bleé BeLecTBa, I':

KanbLui, Mr
docdop, Mr
Kanumn, Mr
HaTpui, Mr
MarHum, Mr
Meflb, Mr
MapraHeL, MKr
eneso, Mr
LIMHK, Mr
Xnopuabl, Mr
nop, MKr
XpOM, MKT
MONMBEeH, MKM

CeJieH, MKr

ButamuHbI:

peTuHon (A), MKr-3KB
Tokodepon (E), mr
Kanbumndepon ([), MKr
BUTaMUH K, MK

MamuH (B,), Mr
pubocdnasmH (B,), Mr
MaHTOTEHOBAA KUCNOTa, Mr
nupuaoKcuH (B,), Mr
HuaumH (PP), Mr
dbonuesas KUCNOTa, MKT

umaHkobanamut (By,), MKr

ackopbuHoBas kucnorta (C), Mr

OMOTUH, MKT
XOJIH, Mr
MHO3UTON, M
L-KapHUTWH, Mr

TaypuH, Mr

OTHoLLeHUe w-6/w-3

08
690
0
77
0,11
370
250
415
200
53
0,36
360
67
45
240
85
10,6
20
15

325
53
1,9
23
0,36
0,74
2,6
0,42
3,2
61
1,0
60

100
86
10
30
b

0,14
11,6
0
4,6
0,02
62
42
697
33,6
8,9
0,06
82

0,76
40
14,3
1,8
3,4
1,9

95
0,9

39
0,06
0,124
0,4
0,07
0,54
10
0,17
10
2,5
16,8
14,4
1,7

b
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AHTMOKCMAAHTHOI 3aLLMTON M yyacTBYloT B hOpMUPOBaHUM
MMKPOBMOTBI M HaNpaBNEHHOCTU MMMYHHOTO OTBETA PebEHKa.
CHIKeHHOe KOMMYeCTBO [JIMHHOLIENOYEYHbIX TPUTULIEPUAOB
Nno3BONSET UCMOSIb30BaTh CMECh MPKU HapYLLIEHUAX OKUCTIEHNS
ANMHHOLIENOYEYHBIX JKVUPHbIX KUCIOT.

OcHOBHOM MCX0p, uccneaoBaHus

[lokaszaHa nonoxuTenibHas ponib 3HTEpanbHOr0 MUTaHUs
B NPOMUNAKTUKE U NEYEHUM KULIEYHOW ANCYHKLMN Y AeTei
PaHHEero BO3pacTa C BPOMAEHHBIM HAPYLIEHWEM OKUC/IEHUS
JUPHBIX KUCTOT, @ Take ctabunnsaums obluero cocTosHus
MaLMEeHTOB B OCTPOM MepUoje 3HTePasIbHOW HEAOCTAaTOUHOCTH.

JlononHuTenbHbIe UCXOABI UCCNEe0BaHUA

MoBbilLeHWe NPUBEPKEHHOCTU PEBEHKA K 3HTEpasbHOMY
AMETUYECKOMY MUTaHMIO CMeLManu3upoBaHHbIM MPOAYKTOM.

Ananus B nogrpynnax

Mo NpWyYMHe ManoyMCNIEHHOCTM Py bl AETEH, BKIIOUEHHBIX
B UCC/IEA0BaHMe, ObIN0 BbIAENeHo 2 rpynmbl AeTel — C Xupyp-
rmyeckumn (n=5) n comatnyeckumm (n=7) 3aboneBaHUAMY.

MeTogbl perucTpaLmm UCXon0B

1. Peructpaums uccnegyeMblx KIMHWYECKUX MOKasaTeneid
Ha Kam[oro pebeHKa B crneumanbHbIX KapTax.

2. AHanu3 MonyyeHHbIX [aHHbIX M MOArOTOBKA MTOrOBOIO
OTYETA.

3. OdopmneHue oT4ETa 0 pe3ynbTaTax OLLEHKW KIIMHUYECKOM
3 dEKTUBHOCTM CMECH U YTBEPXKAEHWE €r0 PyKOBOAMTE-
JIeM Hay4HOro NoapasAeNeHns 1 YUPeXAeHus, B KOTOPOM
MPOBOAMNOCH MCCIe0BaHNE.

JTnyeckas JKCnepTu3a

MpoBeneHme UccneaoBaHUA 0A0bPeHo NOKabHLIM 3TUYe-
cKkum KomutetoM [BY3 TO «ObnacTHas KimMHUYecKas 00sbHKU-
ua N2 1» 29 anpensa 2021 r., npotokon JI3K Ne 17.

CraTUCTUYECKUM aHanu3

Pa3Mep BbIOOPKM NpeaBapuTeNbHO He pacCuMTbIBaCS.
Cratuctuyeckas obpaboTka MaTepuanoB WMccnefo-
BaHMA OCYLLECTBANACh Ha MEpCOHaNbHOM KOMIbloTepe

Vol 3 (1) 2022
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C MCMoNb30BaHMEM MaKeToB npunoxeHuii K Microsoft Office
XP (Microsoft, CLLIA) pns ctatucTUyeckomn 0bpaboTku MaTepu-
ana: Microsoft Excel Bepcus 7.0 (Microsoft, CLLIA) u nporpam-
Mbl Statistica Bepcua 6.0 (StatSoft, CLUA). [octoBepHocTb
pasnnymii MeXay cpaBHUBAEMbIMU BEIMYMHAMU NPOBOAMIN
npu nomowm Kputepus CrblogeHTa (p). Kputyeckum ypos-
HEM 3HAYMMOCTW MpU MPOBEPKE CTATUCTUYECKUX FMMOTE3
npuHumanu p <0,05. KonnyecTBeHHble napameTpbl B 3aBU-
CMMOCTM OT BUAA pacrpefeneHns (napaMeTpuyecKoe, Hena-
pamMeTpuUyecKoe) NpeacTaBeHbl B BULE CPEAHEMD 3HAYEHUS
¥ oMbk (M+m).

PE3YJIbTATbI

06beKTbl (yyacTHUKM) UccnenoBaHUA

B nccnepoBaHun npuHamv yuactue 12 getei ¢ aucdyHK-
LMen nNuLLeBapeHns B Bo3pacTe oT 3 Mec o 7 neT. [Inutenb-
HOCTb HabnoaeHusa coctaBuna 3 Hep.

Bce petv bbinu B Bo3pacTe [0 7 NET BKIYUTENBHO,
y 3 OblnM BbINOJIHEHbI ONEPaLMKM Ha TONCTON KULLKe (6one3Hb
[MpLunpyHra, Apyrve BPOXAEHHbIE aHOManuK); y 2 NaUUeHTOB
Obina uenuakusa, ewe y 2 — peduumnt aumn-KoA-pernapo-
reHasbl XUPHbIX KUCNOT C ASIMHHOMN YINEepOAHON Lenbio. [lBoe
AeTen CTpafanu MyKoBMCLMA030M (KuiieyHas gopMa), y oa-
HOro MMeJla MecTo 3KCCyaaTUBHas 3HTeponatus. [lBoe aeTeit
CTPaAanu CUHAPOMOM KOPOTKOM KULLKM NOC/e NepeHeCEHHbIX
paHee 0MepaTVBHbIX BMELLATeSbCTB.

McxomHo y nauueHToB OTMeYanucb BblpaKeHHbIe pac-
CTPOWCTBA MULLEBAPEHNUS, aHaMHe3 KOTOPbIX HaCYMTbIBas
ot 2 Mec Ao 2 net. Y 10 3 12 naumeHToB UCXOAHO ObINO He-
raTMBHOE OTHOLUEHWE K MPUEMY MWLM BMIOTb [0 MOJHOMO
0TKa3a OT efjbl Ha MPOTSAXEHWM OT 8 Y [0 CYTOK.

OcHoBHble pe3ynbTaTbl UCCJIe0BaHUA

B npouecce neyeHus, B TOM yuc/e NPOBEAEHUS HYTPU-
TMBHOW MOAJEPXKM, Y NaLMEHTOB CTAaTUCTUYECKU 3HAUMMO
perpeccupoBanu HeoCTaTO4YHOCTb MULLEBAPeHNs, Ablxa-
TeNbHasA He0CTaTOYHOCTb UM HapylleHUs GYHKUMK nede-
HW. Pexxe oTMeyanach AuMcOYHKUMS OBYX U Bonee cucteM
(Tabn. 3).

Tabnuua 3. Pacnpep,eneHme MalMeHToB Mo YacToTe, CTPYKTYPe U TAXKECTU I'IOJ'IVIOpFaHHOﬁ JJ,VICd)yHKLlVIVI Ha UCXO4HOM U 3aKJI04NTESIbHOM

3Tanax uccnenoBaHusa

Table 3. Distribution of patients by frequency, structure and severity of multiple organ dysfunction at the initial and final stages of the study

JTanbl UccnepoBaHus

lNokasatenu nonvopraHHoW HeAOCTaTOYHOCTM p
1-# 3tan (n=12) 2-i atan (n=12)
HepmoctaTouHOCTb cUCTEMBI NULLEBapeHus, % 66,6 25 <0,0001
[lbixatenbHas HefocTaTouHOCTh, % 58,3 33,3 0,0003
HapyLueHuns gyHKUMM neyenu, % 16,6 8,3 0,03
[ucdyHkums aByx u bonee cuctem 66,6 41,6 0,007
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JlononHutenbHble pe3ynbTaTtbl UCcnepoBaHuA

WcxopHo xvpypruyeckve naumeHTbl CTaTUCTUYECKM 3Ha-
UMMO Yallle [LeMOHCTPMPOBaNM HeMepeHoCHMOCTb MUTaHUS:
TONBKO Y HUX OTMeYanacb MHTpaabLoMUHanbHas runepreH-
3usi. HecMoTps Ha MCXOLHOE OTCYTCTBME PUCKA 3HTEPAsbHOTO
MOBPEXAEHMS, B NOC/E0NEPaLMOHHOM NepUoje HopMasbHas
(YHKUMSA KeNyAoUHO-KULLIEYHOTO TpaKTa He bbina BoCcCTaHOoB-
neHa (tabn. 4).

Ocoboe BHMMaHWE Ha BCEM MPOTAMEHUM WUCCNELOBAHUS
ObINIO YAENeHo OTHOLLEHMIO leTel K NUTaHuIo (Tabn. 5).

Bce net oxoTHO npuHUManM crneuuanusupoBaHHbIN
HWU3KOXXMPOBOIA NPOAYKT; CMeCb He Bbi3blBajia Aucnencuye-
CKMX W annepruyeckux paccTpoucTB, MOSBMEHWS UK YCu-
nenns bonen B XMBOTE, MeTeOpU3Ma, Auapeu. YIOBNETBO-
PEHHOCTb BPaYoOM U NaLueHToOM (poauTenem) pesynbTatamu
LVeToTepanun OLEHMBaNM MeTOLOM aHKETUPOBaHMUSA C Mo-
MOLLbI0 9-H6annbHON WKankl, B Kotopoid 1 6ann cooteTcTBY-
eT oueHKke «[ToIHOCTBIO He YAOBNETBOPEH», @ 5 — oOUeH-
Ke «[lonHocTblo ynoBNeTBOPEH». OCHOBHBIMU KpUTEPUSMH
OLiEHKM BblnK Y0BNETBOPEHHOCTL MPOBOAUMBIM JIEYEHUEM,
TEMMNaMU CHUXEHWUS| CUMNTOMOB 1 06LLMM COCTOSIHUEM 3[0-
poBbsi Ha (oHe NpoBoLMMOrO NieyeHus. CyMMupoBanuchb
Gannbl No TPEM KpUTEPUAM; MaKCUMaNbHBIA 6ann cooTBeT-
ctBoBan 15, MMHUManbHbLIM — 3. YIOBNETBOPEHHOCTb POAM-
Teneii AeTen 1 Bpaya NpOBOAMMBIM JIEYEHWEM COOTBETCTBO-
Ba/ia BbICOKMM noKasatensm (14,7+0,99 u 14,4+1,19 banna
COOTBETCTBEHHO).

ORHUM 13 KpUTepreB 0TDOpa NaLMEHTOB B UCCNEAO0BAHME
ObI10 HanMume BYHKLMOHANBHBIX PAacCTPOMACTB MULLEBAPEHUA.
Y bonblumMHCTBA MCCnepyeMblX Habnwoganuch coyeTaHHble
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BapWaHTbl NuLLeBapuTeNbHbIX AMchYHKUMIA. Mocne nepeBo-
[a NaLMEHTOB Ha NUTATENbHYI0 CMeChb C MOAUGULMPOBaHHBIM
JKMPOBbLIM COCTABOM AJ1S1 3HTEPANbHOIO MUTaHWA POAUTENN
Bcex geten (100%) oTMeyanu y HWUX HOpManu3aumio CTyna
(KoHcucTeHUms, YacToTa aedekaunm). MNonoxutensHas ou-
HaMWKa B OTHOLUEHWUM QYHKLUMOHAMBHBIX 3anopoB OTMeYeHa
Ha 3-8-e cyT HabnoaeHus (B cpeaHeM 4,3+1,4) B cpaBHEHUM
C YacToTon CTyna B KoHue Habnwopenus (1,1+0,4; p=0,07).
MoBTOpHbLIE KOMPOIOTMYECKMe WCCNeA0BaHUA CBUAETENb-
CTBOBa/IM O XOpOLUEel nepeBapyvBaeMOCTU: OTCYTCTBOBasIU
cTeatopes, KpeaTtopes, aMuUnopes, U3bbITOYHOE BbIJENEHUE
KJIETYaTKK, CIU3K, MoaodunbHoM ¢ropbl.

O6palLaeT Ha cebs BHMMaHWe 3aMETHOE YITyyLLeHMe 3MO-
LIMOHaNbHOTO TOHYCa [ieTel, NONy4aBLUMX SHTEpPasbHOe MKTa-
HWe, K 5—7-My JHI0 aueToTepaniu. Mpu NpoBEAEHUN OLEHKM
aHTPOMOMETPUYECKMX AaHHBIX Habmopanack npubaska Mac-
cbl Tena peten. OTpuuUaTeNnbHOM AUHAMMKW NOKa3aTenei co-
MaTMYeCKOro M HEBPOJIOTMYECKOTO CTaTyca He Oblfo HU B Ofi-
HOM HabnogeHuu.

lMokasaTenum NCUXOMOTOPHOrO Pa3BUTUSA BCeEX AeTew
B Hayasie M B KOHLLe Nepuofa HabnaeHNs CooTBETCTBOBAIN
BO3pacTy. B Hauane v B KOHLE MCCNenoBaHus Y BCex AeTei
OLIeHMBaNM MOKa3aTen 00LLEero aHanmsa KpoBu U AUHAMUKY
nokKasateneli 6eiKoB CbIBOPOTKU KpoBM (Tabn. 6).

Mpu vccnenoBaHMM NoKasatenen nepudepuyecKon Kpoey
KOHLLEHTpaLms reMornobuHa u 3puTpoLMTOB COOTBETCTBOBANA
BO3pacTHbIM HopMaM. Ha doHe npuMeHeHUs CneLmnanmsmpo-
BaHHOMO HM3KOMKMPOBOIO NPOAYKTa MMENI0 MecTo CTaTUCTU-
YECKU 3HauMMOe MoBbILLEHME 00LLEero benKka, a TakKe CHU-
)KEHWe OpO30MYKOMAA, YTO CBUAETENLCTBYET 00 YryuLleHWM

Tabnuua 4. MposBneHNs CUHAPOMA 3HTEpasbHOMO NOBPEXAeHNS B NOArpynnax

Table 4. Manifestations of enteric injury syndrome in subgroups

Moarpynna 3a6oneBaHui

MposieneHns cMHApOMa 3HTepasibHOro NoBPeXAeHUs Xupypruueckas BpoXAEHHbIE NOPOKM P
nartonorusa (n=5) pasButus (n=7)
HopManbHas yHKUMA XKenyno4HO-KULLEYHOTO TpaKTa, % 0 41,6
Puck aHTepanbHoro noBpexaeHus, % 0 41,6
HenepeHocuMocTb nuTaHus, % 66,6 16,6 0002
MHTpaabpoMuHanbHas runepreHsus, % 25,0 0
Tabnuua 5. OTHOLEHME AeTelt K NPeANoKeHHOMY NUTaHUI
Table 5. The attitude of children to the proposed diet
Mokazatenb Nauuentbl (n=12) P
YnoTpebnsn cMecn 0XoTHO Becb nepuog HabmiogeHus 80%
3a nepuop HabntofeHNs aNU30AMYECKM YNOTPEDNAN CMECU HEOXOTHO 20%
Ynotpebnsan cMecu HEOXOTHO B TeUeHWe BCero nepuopa Habnognexus 0 018
3NMU30AMYeCKM OTKa3bIBasCA OT YnoTpebneHus cMecu 0

DAl https://doiorg/10.17816/clinutr105275
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Ta6nuua 6. Mokasatenu 06LLEr0 aHanM3a KPoBM Yy JeTell B Hauane 1 B KOHLE UCCIIe[0BaHus
Table 6. Indicators of the general blood test in children at the beginning and at the end of the study

Mokasatenb Mepuoa uccnepoBatms MaumenTtsl (n1=12), M+m p

B Havane 126+2,9

[emornobuH, r/n 0,61
B KoHue 128+2,7
B Hauane 3,4+0,3

3putpountsl, x10'%/n 1,0
B KoHLe 3,4+0,4
B Hauane 3,2+0,2

Jo3uHopubl, % 0,7
B KoHLe 3,310,3
B Havane 678+1,4

061wuit benok, r/n 0,03
B KoHLe 72,3+15

AUMAKAPHUTHH, B Hauane 0,51+0,5 0.03

Hopma 0-0,18 MkM/n B KoHLe 0,16+0,03 !

AUMAKaPHUTUH, B Hauane 0,6320,15

0,009

Hopma 0-0,18 MkM/n B KoHLie 0,180,05

AUMAKaPHUTUH, B Hauane 0,65+0,16 0,007

Hopma 0-0,18 MkM/n B KoHLLe 0,15+0,05 '
B Hauane 154,9+13,9

TpaHcdeppuH, Mr/an 0,001
B KoHue 2293+15,7
B Havane 88,7+4,9

OposomyKoug, Mr/an 0,005
B KoHue 673+4.,8

benkoso-cunTeTudeckoin GyHkumm nedenm u Hytpumeoro  QBCYK ,U,EHME

cTatyca peteit. Mccnenosanue obLumx aHanmM3oB Moum feTen
B Hayasie M B KOHLe HabNoAeHNA He BbISBUNO KaKUX-Nbo
OTK/IOHEHWI OT HOPMbl ANA [aHHLIX BO3PACTHBLIX Tpymnm.
Pe3ynbTaThl KONPOrpaMMbl TaKXKe He BbISBUAW MaTofornye-
CKUX M3MEHEHUI Y BCEX AETEN.

Co cTOpOHbI creumpryecknx BUOXMMMYECKUX MapKepoB
(aumnKapHuTMHOB) Yy AeTelt ¢ aeduumntom auun-KoA-perna-
poreHasbl XMpPHbIX KUCNOT C AJIMHHON YIMEPOLHON Lenbto
YCTaHOB/IEHO CHUKEHME CPeLHMX BESIMYMH, BCE MOKa3aTenn
HaXOAWIMCL B Npejenax fOoNyCTUMbIX 3HaUYeHWN Yepe3 3 Hep
MpMEMa NPOLYKTa.

TaknM 00pa3oM, uccieayeMbi CrieLyuanm3npoBaHHLIN
MPOAYKT C MOANGDULMPOBAHHBIM XUPOBbLIM COCTABOM ANA 3H-
TepanbHOro MUTaHNA NONHOCTbLI0 COOTBETCTBYET TPeDOBaHMAM
AveToTepanun 0oMbHbIX AeTel, CTPaAatoLLMX HacnenCTBeH-
HbIMU HapyLUEHWAMM 0OMEHa MMPHBIX KUCAOT C AJIMHHOM
W 0YeHb [JIMHHOW YrIepoaHOM Lienbio, M MOXeET ObiTb peKo-
MEH[0BaH /19 BK/IIOYEHMS B CXEMbI UX JIEYEHUS.

HexxenatenbHble sBneHUs

B xome uccnenoBaHus HexenateslbHbIX ABNEHMWIA He OT-
MeyeHo. Bce naumeHTbl 0XOTHO YNoTpednsanm npeanoxeHHoe
Cneuuanu3mnpoBaHHoe SHTEpabHOE NUTaHMe.

DAl https://doiorg/10.17816/clinutr105275

PestoMe ocHoBHOrO pe3ynbTata UccnienosaHusa

CneumanuanpoBaHHas neyebHas cMecb 3apeKoMeHf0Ba-
na cebs Kak 3QheKTUBHBIN 1 Be30MmacHbIN NPOLYKT 3HTepasb-
HOro nNuTaHus. Pe3ynbTaThl 4aHHOW KIIMHWYECKOI anpobauum
nosiHoueHHoro cbanaHcMpoBaHHOTO NpogyKTa Ans AeTen
¥ B3POC/bIX CBUAETENLCTBYIOT O €r0 XOpOLLEe NepeHocMMo-
CTU U1 BbIPAXKEHHOW KNIMHWYECKOH 3D PEeKTMBHOCTM Y BOMBHBIX
[eTeli NepBoro rofia }wsHu u ctapue 1 roga.

06cyxaeHue 0CHOBHOrO pe3ynbTata
UccneaoBaHus

HapyLueHue BcacbiBaHUS MOXET BO3HUKHYTb U3-3a N1t060-
ro AedekTta B NpoLiecce NuLLeBapeHus/BcackiBaHus. 3Tn Je-
(eKTbl MOryT BbITb pe3ynbTaToM BPOXAEHHOMO 3aboneBaHus
CIU3KCTON 0B0M0YKY, COCTOSHUIA, KOTOPble NPUBOAAT K NpU-
0DOpETEHHOMY NOBPEMAEHMIO CIIM3UCTON 000N0YKM, BPOXKAEH-
HbIM JedeKTaM TpPaHCMOPTHbIX CMCTEM KULLEYHOW MeMbpa-
Hbl, HapYLLEHUIO BCACbIBaHWUA OMPEeLEeNEHHbIX MUTaTeNbHbIX
BELLECTB, HapyLUEHUI0 MOTOPUKU XKEeNy[0YHO-KULLEYHOMO
TpakTa (CHWXEHMe MepucTanbTMKM U CTasa), HapyLUeHWH
bakTepuanbHoi Gnopbl. PesynbtatoMm sBnsetcs rnobanb-
HOe HapylleHue BCacbiBaHWA BCEX JIMOO onpefeneHHbIX
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nUTaTeNbHbIX BELLECTB. B HalleM uccnefoBaHuv Mbl NpUHANA
peLLeHmre 0 MpPUMEHeHUN NPOAYKTA, KOTOpbIiA Bbl felicTBOBaN
YHWUBEpCASBHO.

0rpa|-w|qe|-| ua nccneposaHusa

OrpaHuyeHMeM [aHHOMO WCCNEe0BaHUs SBNSAETCA He-
Bonbluoe KONMYeCcTBO MALMEHTOB, MPUHSBLUMX B HEM yyac-
Tue. [py nnaHMpoBaHUM 1 NPoOBeLEHUN UCCNEA0BaHUS pa3-
Mep BbIBOpKY N1 JoCTUKEHUs TpebyeMoi CTaTUCTUYECKOi
MOLLHOCTM pe3ynbTaToB He paccyuTbIBaCcs. B cBasu ¢ 3tum
nonyyeHHas B XOAEe WCCeAO0BaHUs BbIDOpKA Y4aCTHUKOB
He MOEeT CYMTaTbCs B [JOCTATOYHOW CTeneHu penpeseHTa-
TMBHOM, YTO HE MO3BOMISET 3KCTPaANONMPOBaTh MOJYyYEHHbIE
pe3ynbTaThl U UX UHTEPMPETaLMI0 Ha reHepaibHyl COBO-
KYMHOCTb @HaNOrMyHbIX MaLMEHTOB 3a NpefeniaMu ucche-
[0BaHus. BMecTe ¢ TeM HaM ypanoch chenatb 3aKJioue-
HWe O XOpoLUei nepeHocMMocTH, Be3onacHOCTM NPoayKTa
LNs 3HTEpaNbHOo MUTaHNSA KaK B AETCKUX OTAENEeHUsX pea-
HAMaLWUW, TaK U As MIHTEHCUBHOMW Tepanuu NauMeHToB C Ha-
PYLLUEHMAMM NULLIEBAPEHMS.

B coBpeMeHHoI NinTepaType OTYETOB 00 aHanorax mpu-
MEHEHHOI0 3HTePasIbHOro NUTaHMA NO COCTaBY W MOKa3aHUAM
HaMu He HalieHo. [pu 3ToM aueToTepanus ¢ UCMoNb30BaHHU-
€M CMeLmanu3upoBaHHbIX NlevebHbIX cMeceli ¢ 0cobbIM Xu-
MWYECKMM COCTaBOM NpU MHOMUX ophaHHbIX 3aboneBaHusX
SIBNSIETCA OCHOBHbIM, @ 3a4acTylo M eJUHCTBEHHBIM CNOCO60M
neyeHuns. Ha ocHoBaHMM NoTy4eHHOrO OMbITa Mbl Npeamnona-
raeMm, 4To NMoKa3aHUs K MPUMEHEHWIO JaHHOMO BUAA NMUTaHUS
MOrYT BbITb pacLLMpEHBI.

3AKJIKYEHUE

TakuMm 06pa3oM, MoKasaHMEM K Ha3HayeHuto (Ucmosb-
30BaHMI0) NPOAYKTa MOryT ObiTb BHELUHECEKPETOpHas
MaHKpeaTMyecKas HefoCTaToOYHOCTb MpU MYKOBUCLMAO03eE,
cuuapomax Llisaxmana—[laiiMonpa, Mupcona, MoxaHcoH—
Bnu3sappa, XpoHMYECKOM MaHKpeaTtuTe, yAaneHuu nop-
JKeNyaouHOM enesbl; Manbabcopbuus KuUpoB BCieacTame
BPOXAEHHbLIX XONIeCTaTUYECKMX 3aboneBaHNi (aTpesuns BHY-
TPUMEYEHOUHBIX JKENYHBIX NPOTOKOB U Ap.); HApYLLEeHUe MU-
TOXOHZPUANIBHOTO OKUCNEHUS ASIMHHOLLENOYEYHBIX HUPHbIX
kucnot (LCHAD, VLCHAD, TFP deficiency); nHtecTuHanbHas
nuMbaHrvakTasus (BpoxAEHHas W BTOPUYHAS); XMNOTOPaKC
M XUNE3HBIA acLMT; ApYrue HapyLLeHUs IMNUAHoro obMeHa
1 MMMdaTUYECKON CUCTEMBI, Koraa TpebyeTcs HU3KOXMpo-
Bas AMeTa C BbICOKMUM copepxanueM CLUT; Taxenan anapes
CO CTeaTopeen [pyroro reHesa; CUHAPOM KOPOTKOM KULLKY;
runepnunonpoTenHemMmsa 1-ro Tuna.

[IvHaMMKa 06BEKTUBHBIX KIIMHUYECKUX U NabopaTopHbIX
AAHHBIX, @ TaKKe CYObEeKTMBHbIE XapaKTepPUCTUKM MavueH-
TOB YKas3a/M Ha YNyulleHue CaMouyBCTBUS, (M3MYECKOro
Pa3BUTUS M MONOXMUTENbHYIO OMHAMUKY MOKa3aTenen KpoBMu.
CneunanusnpoBaHHas CMecb € MOAMGULMPOBAHHBIM KUPO-
BbIM COCTaBOM COOTBETCTBYET FMrMEHNYECKUM TpeboBaHMAM
K COCTaBY U Ka4eCTBY AETCKMX NPOLYKTOB 1e4ebHOro nuTaHms

Tom 3, N2 1, 2022
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W obnagaeT NpUATHBIMU OPraHONENTUYECKUMU KayecTBaMM.
CnepyeT oTMETUTb, YTO NPOAYKT yOOOEH B NMPUMEHEHUH, T.K.
Mno3BosIsSeT pa3BOAMTb M [03MPOBaTb CMeCb B COOTBETCTBUM
C BO3pacToM W K/IMHWYECKMM COCTOsIHMEM pebénKa, obnapaet
BbICOKOM OMO/I0rMYECKON LIEHHOCTBHO (COAEPXKUT JIErKoycBos-
eMbiin xup, rae 84% coctaensiot CLT, n nerkoycBosieMbii Mo-
NOYHbIN Benok, Kotopbld Ha 60% SBNSETCA CHIBOPOTOYHBIM).
MonoxuTenbHbIM Ka4ecTBOM NPOAYKTa ABNAETCA OTCYTCTBUE
B €ro COCTaBe [TIoTeHa.

Bcé nepeuncneHHoe no3BonseT peKOMEHA0BaThb MOJIHO-
LiEHHBIN NO cocTaBy cOanaHCcUpOBaHHbIA NPOAYKT C poXae-
HWS B KauecTBE OOMOJHUTENIBHOMO WM eMHCTBEHHOMO UC-
TOYHWKA NUTaHUS B BMAE NepopanbHOro npuéma (cunuHra)
WNW 30HZ0BOrO MUTaHWSA 1A LEeTei ¢ 0CTpbIMM 3ab0neBaHu-
SIMV XMPYPrUYECKOro 1 TepaneBTUYECKOro NPOGUIIS, a TakxKe
opdaHHbIMK, reHeTUYecKkn obycnoBneHHbIMU 3aboneBaHus-
MW, B TOM YUC/IE C HApYLUEHWAMU OKUCIEHMUS KUPHBIX KUC-
10T, KOTOPble COMPOBOXAKTCA CUHAPOMOM ManbAurecTuu
¥ Manbabcopbumn ¢ MHTOKCUMKaUMEN U HYTPUTUBHOWM Hepo-
CTaTOYHOCTIO.

JOMO/THUTE/IbHO

WUcTouHnk cduHaHcMpoBaHUs. ABTOpLI 3asBMAOT 00 OTCYTCTBUM
BHELUHEro (MHAHCKMPOBAHWS MpU MPOBEAEHUM WCCeL0BaHUS
1 MOAroToBKe NybnvKauum.

KoHdnuKT uHTEpecoB. ABTOpbI AEKIApUPYIOT OTCYTCTBUE SABHBIX
1 NOTeHUManbHbIX KOHQIMKTOB MHTEPECOB, CBA3aHHBIX C MpoBefe-
HWeM UCCNeAoBaHUs U NybivKaLmen HacTosLLeN CTaTbu.

Brknapg aBTopoB. Bce aBTopbl NOATBEPKAAOT COOTBETCTBME CBOEIO
aBTOPCTBA MeXAyHapoaHbIM KpuTtepusamM ICMJE (Bce aBTopbl BHEC/N
CYLLLECTBEHHBIM BKIA/, B Pa3paboTKy KOHLENUMMW, NpoBeaeHe mc-
CNeAoBaHUS 1 NOATOTOBKY CTaTbi, MPOUM U 0A00pMAM GUHaNbHYIO
Bepcumio nepen, nybnvkaumei). Hanbonblumin BKAA pacnpenenéH
cnegyloumM obpasom: H.I. LeHs — pyKoBOACTBO McCnenoBaHu-
eM, cbop W aHanu3 AMTEepaTypHbIX UCTOYHMKOB, HanMCaHWe TeKCTa
1 penakTMpoBaHue ctaTby; E.MM. TpeTbsikoBa — Kypaums NauueH-
TOB, CHOp MHDOPMALWM 0 KIMHWKO-N1abopaTopHbIX NapaMeTpax, 40-
KyMEHTaLMs 1 CTaTUCTUYecKast 0bpaboTka MaTepuana, NoaroToBKa
W HanmcaHne TeKCTa CTaTb.

ADDITIONAL INFORMATION

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. N.P. Shen — research management,
collection and analysis of literary sources, writing the text and
editing the article; E.P. Tretiakova — patient supervision, collection of
information about clinical and laboratory parameters, documentation
and statistical processing of the material, preparation and writing
of the text of the article. All authors confirm that their authorship
meets the international ICMJE criteria (all authors have made a
significant contribution to the development of the concept, research
and preparation of the article, read and approved the final version
before publication).

15



16

ORIGINAL STUDY ARTICLES

CMUCOK JINTEPATYPbI

1. HoswvkoB M.B. lpobnema pegkunx (opdaHHbIx) 3aboneBaHWiA
B Poccwiickoit Peepaumn: MeAULMHCKUE M HOPMATWMBHO-NPABO-
Bble acneKTsl ee pellenus // TepanesTndeckuin apxms. 2014. T. 86,
N2 12.C. 3-12.

2. BonruHa CSA., Hukonaesa EA., Cokonos AA, v ap. Mpo-
bnembl AeTer C peaKuMM BoMe3HsIMU: 3TWYECKIME, CoLMANbHbIE,
MCMXOSOrMYECKME M MeANLMHCKME acnekTsl // Poccuiickuii BecT-
HWK nepuHatonormm m negmnatpum. 2019. T. 64, N° 5. C. 149-154.
doi: 10.21508/1027-4065-2019-64-5-149-154

3. Tangyk A, Bnacos f1.B., 3axaposa E.f0. AkTyanbHble npobnem
OKa3aHUsi MeAMLMHCKOM NOMOLLM NaLpmeHTaM ¢ ophaHHbIMKM 3abo-
nesaHuamMmu B Poccuiickoit Mepepaumm // MeauUmMHCKas reHeTuKa.
2020.7. 19, N2 11. C. 13-20. doi: 10.25557/2073-7998.2020.11.13-20
4. HeukwH A.B. CKpHWHI Ha HacneaCTBeHHble 3abonieBaHwMs: ber-
NbIA B3rNAL HA OTEYECTBEHHBIA W 3apybeXHbIA OMNbIT NPaBOBOro
perynupoBanus // PoCCUIACKMIA UMMyHOMOTMYeCKUi XypHar. 2019.
T.13,N2 2-2. C. 1031-1033. doi: 10.31857/5102872210006482-5

5. Xwnwmna C.C., KoxaHosa T.B., Mewwepskosa T.W., n gp. Me-
JMKO-TEHETUYECKas CNyxba B MHOroNpoGUIbHOM KIMHWUYECKOM
LIEHTPe — BaXKHbI 3Tan OKa3aHWst MeAULMHCKOM NOMOLLM AETAM
C MCUXOHEBPOMIOMMYECKMMM, OHKOMOMMYECKMMM 3aD0NEBAHUSIMI 1
NopoKaMu pasBUTUA YepenHo-nLeBoi obnactv // Quantum Satis.
2019.7. 2, Ne 2-4. C. 4449,

6. Tywpoposa M, KysweuoBa WA, Arnagse [., v ap. Mone-
KyNAPHO-reHeTUYecKoe UccneioBaHne GEHUIKETOHYpUM Yy Na-
uventoB py3um // Tenetuka. 2019. T. 55, N° 8. C. 955-963. doi:
10.1134/S001667581908006X

7. Ko3oHosa A.A. TeHeTWYecKoe TeCTUPOBaHYE: MOHOTEHHbIE W MyJSlb-
TUdakTopuanbHble bonesHn // CryneHdyeckuin BECTHUK (YpanbcKui
roCyAapCTBEHHbIN MeanUMHCKMIA yHBepcuTeT). 2021. N° 20. C. 86-88.
8. Wanders JA, Visser G., Ferdinandusse S., et al. Mitochondrial
fatty acid oxidation disorders: laboratory diagnosis, pathogenesis,
and the complicated route to treatment // J Lipid Atheroscler. 2020.
Vol. 9, N 3. P. 313-333. doi: 10.12997/j1a.2020.9.3.313

9. Spiekerkoetter U. Mitochondrial fatty acid oxidation disorders:
clinical presentation of long-chain fatty acid oxidation defects before
and after newborn screening // J Inherit Metab Dis. 2010. Vol. 33,
N 5. P. 527-532. doi: 10.1007/s10545-010-9090-x

10. Bonnet D., Martin D., de Lonlay P., et al. Arrhythmias
and conduction defects as presenting symptoms of fatty acid
oxidation disorders in children // Circulation. 1999. Vol. 100, N 22.
P. 2248-2253. doi: 10.1161/01.cir.100.22.2248

11. Baruteau J., Sachs P., Broué P., et al. Clinical and biological
features at diagnosis in mitochondrial fatty acid beta-oxidation
defects: a French pediatric study from 187 patients. Complementary
data // J Inherit Metab Dis. 2014. Vol. 37, N 1. P. 137-139. doi:
10.1007/510545-013-9628-9

12. Baruteau J., Sachs P., Broué P., et al. Clinical and biological
features at diagnosis in mitochondrial fatty acid beta-oxidation
defects: a French pediatric study of 187 patients // J Inherit Metab
Dis. 2013. Vol. 36, N 5. P. 795-803. doi: 10.1007/510545-012-9542-6
13.Boese EA, Jain N, Jia Y, et al. Characterization of
chorioretinopathy associated with mitochondrial trifunctional
protein disorders: long-term follow-up of 21 cases //

Vol 3 (1) 2022

DAl https://doiorg/10.17816/clinutr105275

Clinical nutrition and metabolism

Ophthalmology. 2016. Vol. 123, N 10. P. 2183-2195. doi:
10.1016/j.0phtha.2016.06.048

14. Van Rijt W.J., Ferdinandusse S., Giannopoulos P.,, et al. Prediction
of disease severity in multiple acyl-CoA dehydrogenase deficiency:
a retrospective and laboratory cohort study // J Inherit Metab Dis.
2019. Vol. 42, N 5. P. 878-889. doi: 10.1002/jimd.12147

15. O'Callaghan B., Bosch AM., Houlden H. An update on the
genetics, clinical presentation, and pathomechanisms of human
riboflavin transporter deficiency // J Inherit Metab Dis. 2019.
Vol. 42, N 4. P. 598-607. doi: 10.1002/jimd.12053

16. MymHa H.10., Konnocos 1T, Yupsteesa T.B., n ap. Comatome-
TPUUYECKast OLEHKA He[JOHOLLEHHBIX [ETe B CEHCUTMBHBINA nepuop
pa3BuTKs // MeamumMHcKas Hayka v obpasoBaHme Ypana. 2021.T. 22,
N 3. C. 76-81. doi: 10.36361/1814-8999-2021-22-3-76-81

17. Amato V., Zurlo V. Rare orphan diseases in patients on home
artificial nutrition // Nutrition. 2021. Vol. 87-88, Suppl. P. 111329.
doi: 10.1016/}.nut.2021.111329

18. Volgina S.Y., Sokolov A.A. An analysis of medical care services
for children with rare diseases in the Russian Federation // Front
Pharmacol. 2021. Vol. 12. P. 754073. doi: 10.3389/fphar.2021.754073
19. Hettiarachchi D., Lakmal K., Dissanayake V.H. A concise
review of ketogenic dietary interventions in the management of
rare diseases // J Nutrition Metabolism. 2021. P. 6685581. doi:
10.1155/2021/6685581

20. American Gastroenterological Association medical position
statement: guidelines for the evaluation of food allergies //
Gastroenterology. 2001. Vol. 120, N 4. P. 1023-1025. doi:
10.1053/gast.2001.23417

21. Boronat A.C., Ferreira-Maia A.P., Matijasevich A, Wang Y.P.
Epidemiology of functional gastrointestinal disorders in children and
adolescents: a systematic review // World J Gastroenterol. 2017.
Vol. 23, N 21. P. 3915-3927. doi: 10.3748/wjg.v23.i21.3915

22. Fernandes J., Saudubray J.M., van den Berghe G., Walter JH,
editors. Inborn Metabolic Diseases. 5th ed. Berlin, Heidelberg:
Springer, 2012. 561 p. doi: 10.1007/978-3-540-28785-8.

23. lacobazzi V., Pasquali M., Singh R. et al. Response to therapy
in carnitine / acylcarnitinetranslocase (CACT) deficiency due to a
novel missense mutation // Am J Med Genet. 2004. Vol. 126A, N 2.
P. 150-155. doi: 10.1002/ajmg.a.20573

24, Divarci E., Karapinar B., Yalaz M., et al. Incidence and prognasis of
intraabdominal hypertension and abdominal compartment syndrome
in children // J Pediatr Surg. 2016. Vol. 51, N 3. P. 503-507. doi:
10.1016/j.jpedsurg.2014.03.014

25. Rohr F., van Calcar S. Genetic metabolic international guidelines
for VLCADD, 2008 [Internet]. Pexxum poctyna: https://www.gmdi.org/
Resources/Nutrition-Guidelines/VLCAD. [lata obpalueHms: 15.07.2021.
26.Sopo M., lacono D., Monigaa G. Giovannac M. Clinical
management of food protein-induced enterocolitis syndrome //
Curr Opin Allergy Clin Immunol. 2014. Vol. 14, N 3. P. 240-245.
doi: 10.1097/AC1.0000000000000058

27. Spiekerkoetter U., Bastin J., Gillingham M., et al. Current
issues regarding treatment of mitochondrial fatty acid oxidation
disorders // J Inherit Metab Dis. 2010. Vol. 33, N 5. P. 555-561. doi:
10.1007/s10545-010-9188-1



https://www.elibrary.ru/contents.asp?id=46573582
https://www.sciencedirect.com/science/article/abs/pii/S089990072100191X#!
https://www.sciencedirect.com/science/article/abs/pii/S089990072100191X#!

OPUTHAJTBHBIE VICCTIE IOBAHNA

28. Tpetbsaros [1.C., TpeTbsakosa E.MN., Lenb H.MN. VHTpaabgoMmHans-
HOe [1aBMeHNe KaK NMoKa3aTeslb TAKECTV raCTPOMHTECTUHANBHOM He-
[l0CTaToO4HOCTU Y AeTeit // MemouuwmHa: Teopus v npaktvka. 2018.
T.3,Ne 4. C. 185-190.

29. TpetbsikoBa E.N. MoxeT nn MHTpaabooMWHanbHOe AaBneHne
MCNOSb30BaTbCA /151 OLEHKM racTPOMHTECTMHANBHOM HEeAO0CTaToY-

REFERENCES

1. Novikov PV. The problem of rare (orphan) diseases in the
Russian Federation: medical and regulatory aspects of its solution.
Therapeutic Archive. 2014;86(12):3—12. (In Russ).

2. Volgina SY, Nikolaeva EA, Sokolov AA, et al. Problems of
children with rare diseases: ethical, social, psychological and
medical aspects. Russ Bulletin Perinatology Pediatrics. 2019;64(5):
149-154. (In Russ). doi: 10.21508/1027-4065-2019-64-5-149-154

3. Gaiduk AY, Vlasov YV, Zakharova EY. Actual problems of
providing medical care to patients with orphan diseases in the
Russian Federation. Medical Genetics. 2020;19(11):13-20. (In Russ).
doi: 10.25557/2073-7998.2020.11.13-20

4. Nechkin AV. Screening for hereditary diseases: a cursory
look at the domestic and foreign experience of legal regulation.
Russ Immunol J. 2019;13(2-2):1031-1033. (In  Russ). doi:
10.31857/5102872210006482-5

5. Zhilina SS, Kozhanova TV, Meshcheryakova Tl, et al. Medical
and genetic service in a multi-profile clinical center is an important
stage in providing medical care to children with neuropsychiatric,
oncological diseases and malformations of the craniofacial region.
Quantum Satis. 2019;2(2-4):44—49. (In Russ).

6. Gundorova P, Kuznetsova IA, Agladze D, et al. Molecular
genetic study of phenylketonuria in patients from Georgia. Genetics.
2019;55(8):955-963. (In Russ). doi: 10.1134/S001667581908006X

7. Kazanova AA. Genetic testing: monogenic and multifactorial
diseases. Student Bulletin (Ural State Medical University). 2021;(20):
86—88. (In Russ).

8. Wanders JA, Visser G, Ferdinandusse S, et al. Mitochondrial fatty
acid oxidation disorders: laboratory diagnosis, pathogenesis, and
the complicated route to treatment. J Lipid Atheroscler. 2020;9(3):
313-333. doi: 10.12997/j1a.2020.9.3.313

9. Spiekerkoetter U. Mitochondrial fatty acid oxidation disorders:
clinical presentation of long-chain fatty acid oxidation defects
before and after newborn screening. J Inherit Metab Dis. 2010;33(5):
527-532. doi: 10.1007/510545-010-9090-x

10. Bonnet D, Martin D, de Lonlay P, et al. Arrhythmias and
conduction defects as presenting symptoms of fatty acid oxidation
disorders in children. Circulation. 1999;100(22):2248-2253. doi:
10.1161/01.cir.100.22.2248

11. Baruteau J, Sachs P, Broué P, et al. Clinical and biological
features at diagnosis in mitochondrial fatty acid beta-
oxidation defects: a French pediatric study from 187 patients.
Complementary data. J Inherit Metab Dis. 2014;37(1):137-139. doi:
10.1007/s10545-013-9628-9

12. Baruteau J, Sachs P, Broué P, et al. Clinical and biological
features at diagnosis in mitochondrial fatty acid beta-oxidation

Tom 3, N2 1, 2022

DAl https://doiorg/10.17816/clinutr105275

KnuHrieckoe nutaHmne v Metabonmam

HocTu y feTen? // EBpasuiickuit cotos yuenbix. 2019. N 5. C. 42-45.
doi: 10.31618/ESU.2413-9335.2019.4.62

30. Tpetbskosa E.M., LWens H.M., Cyuros [1.B. OueHKa rotoBHOCTV naum-
EHTOB [JETCKOr0 BO3pacTa K HapaLLyMBaHMi0 06beMa 3HTepabHOro M-
TaHWA NP1 FaCTPOMHTECTUHANBHON JVMCHYHKLIAM // MeauUMHCKWI anb-
MaHax. 2019. N2 5-6. C. 36-38. doi: 10.21145/2499-9954-2019-5-36-38

defects: a French pediatric study of 187 patients. J Inherit Metab Dis.
2013;36(5):795-803. doi: 10.1007/510545-012-9542-6

13. Boese EA, Jain N, Jia Y, et al. Characterization of chorioretinopathy
associated with mitochondrial trifunctional protein disorders:
long-term follow-up of 21 cases. Ophthalmology. 2016;123(10):
2183-2195. doi: 10.1016/.0phtha.2016.06.048

14. Van Rijt WJ, Ferdinandusse S, Giannopoulos P, et al. Prediction
of disease severity in multiple acyl-CoA dehydrogenase deficiency:
a retrospective and laboratory cohort study. J Inherit Metab Dis.
2019;42(5):878-889. doi: 10.1002/jimd.12147

15. O'Callaghan B, Bosch AM, Houlden H. An update on the genetics,
clinical presentation, and pathomechanisms of human riboflavin
transporter deficiency. J Inherit Metab Dis. 2019;42(4):598-607. doi:
10.1002/jimd.12053

16. Putina NY, Koinosov PG, Chiryatyeva TV, et al. Somatometric
assessment of premature infants in the sensitive period of
development. Med Sci Education Urals. 2021;22(3):76-81. (In Russ).
doi: 10.36361/1814-8999-2021-22-3-76-81

17. Amato V, Zurlo V. Rare orphan diseases in patients on home
artificial nutrition. Nutrition. 2021;87-88(Suppl.):111329. doi:
10.1016/j.nut.2021.111329

18. Volgina SY, Sokolov AA. An analysis of medical care services
for children with rare diseases in the Russian Federation. Front
Pharmacol. 2021;12:754073. doi: 10.3389/fphar.2021.754073

19. Hettiarachchi D, Lakmal K, Dissanayake VH. A concise review of
ketogenic dietary interventions in the management of rare diseases.
J Nutrition Metabolism. 2021:6685581. doi: 10.1155/2021/6685581
20. American Gastroenterological Association medical position
statement: guidelines for the evaluation of food allergies.
Gastroenterology. 2001;120(4):1023-1025. doi: 10.1053/gast.2001.23417
21. Boronat AC, Ferreira-Maia AP, Matijasevich A, Wang YP.
Epidemiology of functional gastrointestinal disorders in children
and adolescents: a systematic review. World J Gastroenterol. 2017,
23(21):3915-3927. doi: 10.3748/wjg.v23.i21.3915

22. Fernandes J, Saudubray JM, van den Berghe G, Walter JH,
editors. Inborn Metabolic Diseases. 5th ed. Berlin, Heidelberg:
Springer, 2012. 561 p. doi: 10.1007/978-3-540-28785-8

23. lacobazzi V, Pasquali M, Singh R, et al. Response to therapy in
carnitine / acylcarnitinetranslocase (CACT) deficiency due to a novel
missense mutation. Am J Med Genet. 2004;126A(2):150-155. doi:
10.1002/ajmg.a.20573

24, Divarci E, Karapinar B, Yalaz M, et al. Incidence and prognosis
of intraabdominal hypertension and abdominal compartment
syndrome in children. J Pediatr Surg. 2016;51(3):503-507. doi:
10.1016/j.jpedsurg.2014.03.014




18

ORIGINAL STUDY ARTICLES

25. Rohr F, van Calcar S. Genetic metabolic international guidelines
for VLCADD, 2008 [Internet]. [cited 2021 Jul 15]. Available from:
https://www.gmdi.org/Resources/Nutrition-Guidelines/VLCAD.

26. Sopo M, lacono D, Monigaa G, Giovannac M. Clinical management
of food protein-induced enterocolitis syndrome. Curr Opin Allergy Clin
Immunol. 2014;14(3):240-245. doi: 10.1097/AC1.0000000000000058
27. Spiekerkoetter U, Bastin J, Gillingham M, et al. Current
issues regarding treatment of mitochondrial fatty acid oxidation
disorders. J Inherit Metab Dis. 2010;33(5):555-561. doi:
10.1007/s10545-010-9188-1

0b ABTOPAX

* lllenb Hatanbs MetpoBHa, 1.M.H., npodeccop;

appec: 625023, TiomeHb, yn. Ogecckasn, a. 54;

ORCID: https://orcid.org/0000-0002-3256-0374;

eLibrary SPIN: 2963-7337; e-mail: nataliashen@rambler.ru

TpeTbsikoBa EneHa MaBnoBHa, K.M.H., JOLEHT;
ORCID: https://orcid.org/0000-0003-2135-6236;
eLibrary SPIN: 8763-4092; e-mail: el-mi1977@mail.ru

* ABTOp, 0TBETCTBEHHbIN 3a nepenucky / Corresponding author

Vol 3 (1) 2022

DAl https://doiorg/10.17816/clinutr105275

Clinical nutrition and metabolism

28. Tretyakov DS, Tretyakova EP, Shen NP. Intraabdominal pressure
as an indicator of the severity of gastrointestinal insufficiency in
children. Medicine: Theory Practice. 2018;3(4):185-190. (In Russ).
29. Tretyakova EP. Can intraabdominal pressure be used to assess
gastrointestinal insufficiency in children? Eurasian Union of Scientists.
2019;(5):42-45. (In Russ). doi: 10.31618/ESU.2413-9335.2019.4.62
30. Tretyakova EP, Shen NP, Suchkov DV. Assessment of readiness
of children’s patients to increase the volume of enteral nutrition in
gastrointestinal dysfunction. Medical Almanac. 2019;(5-6):36-38.
(In Russ). doi: 10.21145/2499-9954-2019-5-36-38

AUTHORS’ INFO

* Natalya P. Shen, MD, Dr. Sci. (Med.), Professor;
address: 54, Odesskaya street, Tyumen, 625023, Russia;
ORCID: https://orcid.org/0000-0002-3256-0374;

eLibrary SPIN: 2963-7337; e-mail: nataliashen@rambler.ru

Elena P. Tretiakova, MD, Cand. Sci. (Med.), Associate Professor;
ORCID: https://orcid.org/0000-0003-2135-6236;
eLibrary SPIN: 8763-4092; e-mail: el-mi1977@mail.ru




OPUTVIHATTBHBIE MCCTTE JOBAHIA Tom 3,N2 1, 2027 KnuHM4eckoe nuTaHme v MeTabonmam g
1

DOI: https://doi.org/10.17816/clinutr105659

BausHue cneumanusmpoBaHHbIX NPOAYKTOB NUTAHMUA
Ha OCHOBe CBEKOJIbHOIr0 COKa

Ha noBbileHue paboTocnocobHOCTH

CMOPTCMEHOB LUKAMYECKMX BUA0B CNOpTa

A.E. WecTonanos' 2, ¥.B. Mpuiumna’, E.B. Jlomasosa', A.B. Kanunun?, B.C. DewienHro’,
A.B. ¥onuHckui!

1 DenepanbHbii Hay4HO-KIMHAYECKWIA LIGHTP CIOPTUBHOM MenLMHbI U peabunuTaumm, Mocksa, Poccuiickas ®epnepams
2 (DepeparbHblil Hay4HO-KIIMHUYECKUA LEHTP peaHMMartosiorum v peabunmrosiorun, Mockea, Poccuiickas ®epepaums
3 ['opopcKoit BpauebHo-hU3KyNbTYpHBIA aucnaHcep, CaHkT-Metepbypr, Poccuiickas ®epnepaums

AHHOTALMA

06ocHoeanue. CornacHo pesynbTaTaM UCCNELOBaHUIA, KOHLEHTPALMM HUTPATOB W HUTPUTOB B Nia3Me KPoOBU YBENNYM-
BalOTCS NpW MPUEMe MULLEBLIX A00ABOK, CofepKalLMX HUTpaTbl. Takoe yBeNMYeHUe He TOJbKO CrocobCTBYeT yBenMueHuio
NPOU3BOAMTENBHOCTU TPEHMPOBKM 33 CYET aKTMBAUMM HUTPATHOrO NyTU 3HeproobecrneyeHUs MbILLIEYHOW [LeATenbHOCTH,
HO U B LieIoM ynyJLaeT ¢husnyeckyio pabotocnocobHoCTb CNOPTCMEHOB.

Lleny uccnedosarus — oLUeHUTb BNUSHME YNOTPEOIEHNS CBEKOILHOTO COKAa KaK UCTOYHMKA HUTPATOB Ha paboTocnocob-
HOCTb OMaT/IOHUCTOB-CNPUHTEPOB.

Mamepuanel u Memodel. B nccneposannm npuHsanm yyactve 40 MyxumnH-6uatnoHucToB B Bo3pacte oT 18 o 22 nert.
WccnenoBaHue npoxoauno B ycioBusx y4ebHo-TpeHnpoBoyHoro cbopa netom 2017 r. CnopTcMeHbl 6binn pa3buTsl Ha 2 rpyn-
Mbl — OMbITHYK U KOHTPOSIbHYK. ONbITHOW rpynne 2 pasa B [eHb MOCNe KayAoi TPEHWUPOBKY Mpejnarancs npenapar, co-
LepXalumii COK CBEKIIbI CMeLMarnbHOro COpTa; CNOPTCMEHbI KOHTPOMBHOW MPyNMbl MOCe TPEHUPOBOK HUYEro He MpUHUMANN.
[lo Hauana akcnepuMeHTa u cnycta 20 fHel npuéMa npenapata bbiio BbIMOSHEHO Harpy304HOe TECTMPOBaHWE L0 OTKasa
paboThl, a TaKXkKe BbINOSIHEH BUOXMMUYECKUIA M 0BLLMI aHaNN3 KpoBM.

Pesynbmamei. Y cnopTcMeHOB OMbITHOM PynMbl Ha GOHe NMPUEMA CBEKO/IbHOMO COKa HabmloAanuch yMeHbLUEHWe Morio-
LLeHMs KUCMOPOAA Ha KUMOrpaMM Macchl Tena W yBesiyeHne nynbca B MOMEHT aHaapobHOro nopora, a Takxe yBenmyeHue
BPEMEHM HarpysKu, YTO YKa3biBaeT Ha MOBbILLEHUE BbIHOCIIMBOCTY MPY aHaspobHoii Harpy3ke. KpoMe atoro, Ha doHe npuéMa
npernapara CBEKOJIbHOr0 COKa NOBbILIANINCh TaKuUe NMOKa3aTeNu KPOBY, KaK COLlepKaHue xene3a, KoahPUUMEHT HacbILLeHNs
TpaHcheppuHa, KOHLEHTpauus reMornobuHa, cpeaHuii 06BbEM 3pUTPOLUTOB.

3aknoyenue. [laHHble U3MEHEHUA NOKa3aTeseN KUCIOPOATPAHCNOPTHOM CUCTEMBI KPOBM MOTYT ObITb OJHAM U3 MEXaHU3-
MOB, Yepe3 KOTOPbIi 3K30reHHble HUTPaThbl peanu3ylT CBOE AeicTBMe MpuM NOBbILEHUM paboTocrnocobHOCTU B aHaspobHo
dase y CMOPTCMEHOB LIMK/IMYECKWUX BULOB CMOpTA.

KnioueBble cnoBa: CBEKOJbHbIN COK; HUTPaThI; bratioH; pabotocnocobHoCTb.
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The effect of beet juice-based foods
on the performance of athletes in cyclic sports

Aleksandr E. Shestopalov' 2, Zhanna V. Grishina', Elena V. Lomazova', Andrey V. Kalinin?,
Vladimir S. Feshchenko!, Andrey V. Zholinsky'

! Federal Research and Clinical Center of Sports Medicine and Rehabilitation, Moscow, Russian Federation
2 Federal Scientific and Clinical Center for Reanimation and Rehabilitation, Moscow, Russian Federation
3 Saint Petersburg State Healthcare Institution City Sports Dispensary, Saint Petersburg, Russian Federation

ABSTRACT

BACKGROUND: Modern data from the scientific literature indicate that nitrate, when added to food, can serve as a precursor
of nitric oxide (NO). According to research results, the concentrations of nitrates and nitrites in plasma increase when subjects
are taking dietary supplements containing nitrates. Such an increase not only contributes to training performance by activating
the nitrate pathway of energy supply to muscle activity but also generally improves physical performance.

AIMS: To evaluate the effect of consumption of beet juice, as a source of nitrates, on the performance of biathletes-sprinters.

MATERIALS AND METHODS: Forty male biathletes aged from 18 to 22 years took part in the study. The study took
place in a training camp in the summer of 2017. The athletes were divided into an experimental group and a control group.
The experimental group was given a preparation containing beet juice of a special variety twice daily after each training session,
and the athletes of the control group did not consume anything after training sessions. Before the experiment and after 20 days
of intervention, load testing before work refusal was carried out, as well as biochemical and general blood analysis.

RESULTS: In the athletes of the experimental group, who were consuming beet juice, there was a decrease in oxygen
uptake per kilogram of body weight and an increase in heart rate at the moment of anaerobic threshold, as well as an increase
in load time, which indicates an increase in endurance during anaerobic exercise. This parameter is one of the limiting factors
of performance in cyclic sports. In addition, increases in blood iron content, transferrin saturation, hemoglobin concentration,
and average erythrocyte volume were observed in participants who consumed the beet juice preparation.

CONCLUSIONS: The observed changes in indicators of the oxygen-transport system of the blood may be one of the
mechanisms through which exogenous nitrates realize their positive effect on performance in the anaerobic phase.

Keywords: beet juice; nitrates; biathlon; performance.
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Ob0CHOBAHUE

B npodeccmonanbHoM cnopTe Ype3MmepHble (u3nyeckue
Harpy3ku, WHOrga NpeBOCXOAALIME YPOBEHb ajanTauuy
(GYHKLMOHANbHBIX cUCTeM, TpebytoT BCE bosee KayeCTBEHHOMO
noabopa cneLmanm3vpoBaHHbIX MPOLYKTOB NUTaHMUS C YHETOM
MHAMBUAYaNbHBIX 0COBEHHOCTEN MeTabonM3Ma CMopTCMEHOB.
B cropte BbICLUMX JOCTUXKEHWUN MOWUCK HOBLIX CPEACTB, Ha-
MPaBNeHHbIX Ha ynyylleHWe (YHKLMOHANbHOTO COCTOSHMS,
YCKOPEHWe BOCCTaHOB/EHMS CMOPTCMEHOB, ABNSETCS aKTy-
anbHbIM HanpaBeHNEeM NOCNELHEro AeCATUNETHS.

A3BeCTHO, YTO HUTPaTLI U HUTPUTBI CYUTANIUCE MHEPTHBIMM
noboyHbIMK npopyKTamMyu MeTabonmama okcupa asota (NO),
HO MocnefHWe AaHHble CBUAETENLCTBYIOT O TOM, YTO fobaBne-
HWe HUTPaTa B MULLY MOXKET CYXWTb NpeaLlecTBeHHMKoM NO
yepes HuTpat-, = HUTpuT-, = NO-3aBucuMbIn nyTb [1]. Pa3-
JINYHbIE MCCNe0BaHMS MOKa3asiu, YTO KOHLIEHTPaLMM HUTPaToB
W HUTPUTOB B MNa3Me YBENMYMBAKITCA NpU NPUEME MULLEBIX
[00aBOK, coaepKalumx HUTpaThl [2]. 310 yBenMYeHue, B CBOIO
ouepenb, BEAET K YNYYLLIEHWIO NPOM3BOLUTENBHOCTY TPEHUPOB-
KM 33 CYET aKTMBALMM HUTPATHOMO MyTW 3HeproobecneyeHms
MbilLeyHoi aesitenbHocTU [3]. B KauecTBe ametnueckoit go-
6aBKM 4119 BBELEHUS B OPraH13M YesloBeKa A0MOSHUTENBHOM
KONMYECTBa HATPATOB YacTo MCMOMb3YETCS CBEKONbHBIN COK.

BonblMHCTBO paHHMX paboT 06 3proreHHbIX 3ddek-
Tax, Bbl3BaHHbIX NPUEMOM HWTpaTOB, ObLIO COCPENOTOHEHO
Ha BMpax CrnopTa, rae JIMMUTUPYKLLMM (aKTopoM SBNS-
eTcA BbIHOC/IMBOCTb, B TO BPEMS KaK Harpyske BblCOKO
WHTEHCMBHOCTW 6bINO yaeneHo Mano BHUMaHusA. Hepas-
HWe WccnefoBaHUS AEMOHCTPUPYIOT, YTO MULLEBOWA HWUTPaT
0MoCpesyeT CBOE BAIUSIHWE HA MOBbILLIEHWE NPOU3BOAMUTENb-
HOCTW TPEHMPOBOK Yepe3 MblLLeyHble BOSIOKHA 2-ro Tuna [4].
S.K. Ferguson v coaBT. [4] oS OLEHKM BAMSHWA MULLEBbLIX
[00aBOK HUTPATOB Ha KPOBOTOK B OpraHW3Me BO BpeMs
BbINOJIHEHMS YMPAXHEHMIA CyOMaKCUManbHOM MOLLHOCTU MC-
Mo/b30BanM Mofefb KpbiChl. YBENMUeHNe KPOBOTOKA U Co-
CYAMCTON NPOBOAMMOCTY B [ABUFAIOLLMXCA KOHEUHOCTSX Ha-
bloaanoch npenMyLLECTBEHHO MPY BLICTPOM MOAEPruBaHUM
MbILLIEYHBIX BOJIOKOH. B c0OTBETCTBMM € 3TUMM HabnopeHu-
amu A. Hernandez v coaBr. [5] coobLuunu, 4to aueTUyecKoe
[00aBneHne HUTpaTa ynyuywwaeT BHYTPUKIETOUHbIA 0OMeH
KanbLms B ObICTPbIX MbILLIEYHbIX BOMOKHaX Mbiweid. OcHo-
BbIBasiCb Ha 3TUX BbIBOJAX, MOXHO NPEANO0XKUTb, YTO 3pro-
reHHble 3 deKTbl HUTPaTa MOryT BbITb Haubosee BbIpaXKeHbI
B MbILLEYHbIX BOMIOKHaX |l Tuna, KoTopble oTBeYaloT 3a Bbl-
MOIHEHUE KOPOTKOW BbICOKOMHTEHCMBHOM PaboThl.

C aToM no3vumm Haubonee WHTEPECHO MCCNEAOBaHue,
NPOBEAEHHOE OPUTAHCKUMM YYEHBIMU MOJ, PYKOBOLCTBOM
T. Clifford [6]. Bblno M3y4eHo BIMAHME CBEKOJLHOMO COKa
Ha CnefylLiMe MOKa3aTeNiu CMPUHTEPOB: MaKCUMarbHbIE
M30METPUYECKME MPOM3BOJIbHBIE COKPaLLeHMsa (maximum
voluntary isometric contraction, MIVC), cuna npbixKa npo-
TMB Bo3aencTBua (countermovement jump, CMJ), nHaekc pe-
aKTUBHOM cunbl (reactive strength index, RSI), 6onesoii no-
por (pressure pain threshold, PPT), a Tak:e KOHLEHTpaLms
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KpeaTuHkuHasbl (creatine kinase, CK), BblcoKouyBCTBUTENb-
Horo C-peakTuBHoro 6enka (high sensitivity C-reactive protein,
hs-CRP), kapboHunbHbix 6enkoB (protein carbonyls, PC),
ruaponepokcuaasHbix aunuaos (lipid hydroperoxides, LOOH)
1 cBoBOAHBIX acKopbunbHbIX paauKanos. CnopTcMeHbl Npu-
HUMann CBEKOMbHBIA COK B TeyeHue 3 AHel, nocne yero
BbINO/HANM NepBbi cnpuHT-TecT (20x30 M; repeated sprint
tests, RST1). Cnycta 72 Y BbINOAHSAAM NOBTOPHBbIA CMPUHT-
TecT (RST2). B pe3ynbrate faHHOro ucciegoBaHust bbinio
YCTaHOBMNEHO, YTO Mocsie nepeoro cnpuHT-Tecta (RST1) cuna
MPbIKKA M MHAEKC PEAKTUBHOM CWAbI B OMbITHOI rpynne Bo3-
POCAN MO CPaBHEHMIO C KOHTPOJbHOW Ha 7,6%, nocne BTopo-
ro Tecta (RST2) — Ha 13,8% (p <0,05). YpoBeHb bonesoro
rnopora B onbITHOM rpynne yBenuuuncsa Ha 10,4%. Pasnnunii
MEX[Y OMbITHOM W KOHTPONIbHOM FPYNMoi Mo BPEMEHM Bbl-
MOJHEHUS CMIPUHT-TECTa UM UHLEKCY YCTanocTu He obHapy-
xeHo. MIVC u bruoxmummyeckue nokasatenm (p >0,05) cye-
CTBEHHO HE OT/IMYaNMChb, YTO MO3BOAMIIO aBTOPaM CAenaTb
CrlefyoLLMiA BbIBOA;: NPUEM CBEKOJIbHOMO COKA BELET K CHU-
XeHuto nokasatenied CMJ u RSI, Ho He oKa3biBaeT HUKa-
Koro addeKTa Ha OKMCAUTENBHBIN CTpece U 3GEKTUBHOCTL
CNpPUHTEPCKMX MoKa3atesnen [6].

EwWwE oaHo uccnengoBaHue, NOCBALLEHHOE U3YYEHMIO 3¢-
(beKTOB CBEKONIbHOTO COKa, MPOBEAEHO TPYNMON roinaHs-
CKMX uccnepoBatenen nop pykooactBoM A. Semark [7].
B nmaHHOM wuccnepoBaHuM 12 MyX4MH-BeOCUNESUCTOB
(3143 ropa, V0,,,,,=98+2 mn / (Kr - MuH) [W,,,,1=342+10 Br,
rae V0,,,, — CybMaKcuMarnbHoe MoroLLeH e KUCIopoaa,
W,.« — CybMaKcuManbHas Harpyska) B TeueHue 6 AHent
MPUHUManM cBeKoNbHbIA cok (140 Mn/geHb, yto COOT-
BeTCTBYeT 8 MMonb/feHb HUTpaTa) unm nnaue6o. Cnycta
6 pHeit oHM B TeyeHue 60 MUH BBIMOJHSANMN HArpy30YHbIN
TECT Ha BEN03proMeTpe Npu cybMaKcuMManbHOW Harpyske
(2x30 muH npu 45 n 65% W, cooTBeTCTBEHHO), nocne
yero Hactynan 10-MMHYTHbIA perucTpupyemslii Mepuog.
[laHHbIli Nepvop, B ONbITHOW Fpynne CMOPTCMEHOB COCTa-
Bun 953+18 cek, B KoHTposbHOM — 96518 cek (p <0,005),
MOLLHOCTb paboTbl Mpu NpUEMe CBEKObHOIMO COKa BO3-
pocna ¢ 294+12 po 288+12 Bt (p <0,05). Mokasatens VO,
ObiN HMXE B OMbITHOW Fpynne B CPaBHEHWM C rPYMMow
nnauebo: 45% W, ,=1,92+0,06 npotus 2,02+0,09 n/muH,
65% W, 2,94+0,12 npotus 3,11+0,12 n/mMuH (p <0,05). 3Hep-
reTMyeckue cybcTpatbl, KOHLEHTpauWs NaKTata, [oKo3bl
1 VHCY/IMHA B KPOBM B rpynmnax He pasfnyanuck. TakuM obpa-
30M, MpUEMa CBEKONILHOTO COKA B TeYeHUe 6 AHEN yMeHbLUaeT
V0, Bo BpeMs cyBMaKCMMaribHOW Harpy3Ku 1 ynyyLlaeT BpeMs
BbIMOIHEHWSA TECTa Y NpodeCccMOHabHBIX BenlocuneamcTos [7].

HecMoTps Ha Hanuuue nUTepaTypHbIX JaHHbIX, Mexa-
HU3M [eNCTBUS HUTPATOB, COLEPMKALUMXCA B CBEKOJSIHOM
COKe, [0 KOHLIA He AICeH, B TOM YKCNe He CTaHAApTU3MPOBaHa
cXeMa Mnpuéma HUTpaToB (KOHLLeHTpaLws, KpaTHOCTb NpuéMa
1 [03UPOBKa).

Lenb uccnepoBaHus — pacluvpeHve NpencTaBaeHni
0 JeicTBUM J0BaBKM NULLEBOMO HUTpaTa (CBEKOJIBHOMO COKa)
Ha BKMaTNoHMCTOB Ha 3Tane y4ebHO-TPeHUpPOBOYHOrO chopa.
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Jln3anH uccnepgoBaHms

MpoBeAeHO NPOCMEKTUBHOE KOHTPOIMPYEMOe CPaBHM-
TeNbHOE PaHAOMWU3UPOBaHHOE WCCNeOBaHWe Y CropTcMe-
HOB-6MaTNOHMCTOB B nepumog, NeTHero y4ebHo-TpeHUpoBoY-
Horo cbopa.

OnucaHne MegULMHCKOro BMelLaTeNlbCTBa

MeTogoM OTKpbITbIX KOHBEPTOB CMOPTCMEHbI pa3sfene-
Hbl Ha [B€ PaHLOMMW3MPOBaHHbIE FPYNMbl: OMbITHYIO rPynny,
B pauMOH KoTopbix Oblna BBeLeHa OMONOr1Yecky aKTUBHas
pobaska K nuwe (BA[L) ExtraBeetOx, v rpynny cpaBHeHus
(KOHTPONbHY0), CMOPTCMEHbI KOTOPOI He MCMonb30Bay
BAL. CnopTcMeHbl OMbITHOM rpynnbl NpuHMManu no 1 gna-
KoHy BAJ] 2 pa3a B [ieHb MoC/e KaXaon TPEHUPOBKU B Te-
yeHue 20 gHen.

ExtraBeetOx (Akapemus-T, Poccus) npeactaenseT co-
boii Buonornyeckn aKTUBHY J06aBKy K NuLLe, COAepa-
LWyt paKLMOHUPOBAHHbIN CBEKOJbHBINA COK, MOJTyYEHHBIN
U3 YHMKaNbHOrO0 COpTa CBEKNbI, KoMnneKkc LipoFer —
WCTOYHWUK JIETKOYCBOSEMOrO JIMMOCOMAJIbHOMO JKenesa,
Vinitrox — 3anaTeHToBaHHas CMeCb 3KCTPAKTOB BUHOIpa-
Aa v abnoka.

[lo Havana npuéma BALl n cnycta 20 gHei bbinu m3-
MEpEeHbl M OLEHEHbl Criedytllue NoKasaTenu cybMakcu-
MaNibHOro Harpy3o4yHOro TECTMPOBAHWSA, BbIMONHEHHOMO
Ha BeoTpeHaxépe A0 0TKasa paboTbl: MynbC Npu AOCTUKE-
HWW mopora aHaspobHoro oomeHa ([TAHO), MaKcUManbHbIi
MyNbC, MOLLHOCTb Harpy3ku npu poctuxeHun MAHO, Mak-
CUManbHas Harpyska, MornoLLeHne KUCIopoaa Npu JocTu-
YKEHWUM aHaspobHoro nopora (MakcuManbHoe notpebreHve
kucnopoga, MIK), a TakKe BpeMs BbIMOSHEHUS HArpy3ku
(cek). M3yyeHbl nokasatenu obLiero M BUOXMMMYECKOTO
aHanu3a KpoBMm.

CraTUCTUYECKUU aHaNu3

CratucTnuyeckas 0bpaboTka pe3ynbTaToB McCieoBaHuUs
npoBoAuMnachk ¢ nomollblo nporpammbl IBM SPSS Statistics.
[locToBepHOCTb pasnuuniA OLeHMBanacb Mo t-Kputepuio
CrbtogeHTa. Kputnueckuii ypoBeHb 3HaUMMOCTH Mpu NpoBep-
Ke CTaTUCTUYECKMX runote3 npuHumancs paeHbiM 0,05.
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PE3YJIbTATbI

06beKTbl (yyacTHUKM) UccnenoBaHus

B uccnenoBaHum npuHsanm yyactue 40 MyxuuH — buatro-
HUCTOB-CnpuHTepoB (20 YenoBeK onbiTHOM rpynmbl 1 20 Yeno-
BEK IPyNMbl CPaBHEHMS!), yPOBEHb CMOPTUBHOM MOLTOTOBKU —
KaHaupaaTbl B MacTepa croprta unu Mactepa cropra (tabn. 1).

K numutupytowmm dakTopaM B BUAAx CropTa, rae 0CHOB-
HbIM KaueCTBOM SIBNISIETCA BbIHOC/IMBOCTb, oTHocKTcA MITK
(MHTErpanbHbI NoKa3aTeNb, OTPaXalOLWMIA MaKCUMabHOE
KOJIMYeCTBO MOMMOLLEHHOMO Kucnopoda). AHIT — Bennuu-
Ha aHa3pobHOro nopora, oTpaXkaloLLas MOMEHT BKJIIOHYEHUSA
aHaspobHoro MyTu 3HepronpoayKumu (MoKasaTenb OTpaaeT
a3pobHyH cnocobHOCTb CMOPTCMEHA U MOXKET ObiTb UCMONb-
30BaH /191 BbloOpa MHTEHCUBHOCTW TPEHWUPOBOK). 3KOHOMMY-
HOCTb paboTbl, uKM MeTabonmueckas CTOMMOCTb, OTpaXaeT
3 EKTUBHOCTb AOCTaBKM KWUCMOPOAA K MbILULAM BO BpeMs
Harpysku (MURJIMIUTP KUCNOPOAA Ha KUNOrpamMM Macchl Tena
CMopTCMeHa Ha KUNOMETP MyTu, MIT/Kr/km) [8].

OcHoBHble pe3ynbTaTbl UCC/IE0BaHUA

B HalueM 1ccnepoBaHuM AN OLEHKU BAMAHUS [06aBKM
CBEKO/IbHOM0 COKa B KauyecTBe AOMOHUTENBHOM0 UCTOYHM-
Ka HWTpaToB OblN NMpOBEAEH KApAMOPECTIMPATOPHBbINA TecT
[0 O0TKasa Ha Beno3aproMeTpe. HauyanbHoe conpoTuBneHue
coctasnano 100 Bt n yeenuumBanoch Ha 25 BT Kawpayw
MUHYTY. [lns n3mepeHns nokasateneii Kapavopecnuparop-
HOW CUCTEMbI CMOPTCMEHa MCMofb30Banu MeTabonorpad
FitmatePro (Cosmed, Wtanus). PesynbTtathl AaHHOMO TecTa
OTpakeHbl B Tabn. 2.

13 Tabn. 2 BUAHO, YTO B KOHTPOJILHOM rpymMne cropTcMe-
HOB, KoTopble He npuHuManu bA[L, 3a 20 gHelt He npou3oLLno
[0CTOBEPHBIX M3MEHEHWN NMOKa3aTenen Kapauopecnuparop-
HOro TecTa, B TO BPeMs KaK B OMbITHOM rpynne CopTCMEHOB
cnycta 20 aHen npuéma bALl mocToBepHO yBenMUMACS NynbC
npu poctkenun NMAHO (c 144,20+2,64 po 152,20+10,89).
KpoMe 3Toro, B onbiTHo# rpynne cnycTta 20 AHeid npuéMa cee-
KONbHOTO COKa oTMeyvanoch yMeHbluenue MIK ¢ 25,73+4,39
no 20,05+2,82, T.e. MPOMUCXOAMNO CHUXEHME NOTpebneHums
KMCOPOLa Ha KWIorpaMM Macchl Tena, YTo CBUAETENbCTBO-
Bano 00 yBeNMYEHUM 3KOHOMUYHOCTM MbILLEYHON PaboThl,
a CnefoBaTesibHo, YBENIMYEHUN BBIHOCTIMBOCTMU.

Tabnuua 1. XapaKTepVICTVIKVI CMOpPTCMEHOB, NPMHMMAKLLNX y4acTue B UCCeA0BaHUA

Table 1. Characteristics of athletes participating in the study

KouTponbHas rpynna, M+m, n=20

Mokasarenn OnbiTHas rpynna, M+m, n=20
Bospacr, net 20+2
PocT, cm 176,67+5,85
Macca Tena, Kr 69,50+6,55
WMHpoeKe Macchl Tena, Kr/m? 22,25+1,77

XapaKTep TpeHMpoBOK

YyebHo-TpeHnpoBOoYHbIiA cbop

20+2
169,83+4,52
65,20+7,81
22,50+1,20

YyebHo-TpeHnpoBOYHbIii cbop

BOI: https://doi.org/10.17816/clinutr105659




OPUTHAJTBHBIE VICCTIE IOBAHNA

Tom 3, N2 1, 2022

KnuHrieckoe nutaHmne v Metabonmam

Ta6nuua 2. VI3MeHeH1e nokasaTteneil KapaMopecnMpaTopHOro TECTUPOBAHUS Ha BENIO3ProMeTpe [0 0TKasa paboThl
Table 2. Change in indicators of cardiorespiratory testing on a bicycle ergometer “to failure”

KontponbHas rpynna, Mtm, n=20

OnbiTHas rpynna, Mtm, n=20

MNokasarenb p
[lo npuéma Mocne npuéma [lo npuéma Mocne npuéma
MaKcuManbHbIA nysbe, YA/ MUH 184,80+3,54 185,80+2,99 190,00+8,69 187,00+4,32 >0,05
Mynsc npu MAHO, yo/MuH 144,20+6,79 145,60+4,32 144,20+2,64 152,20+10,89* <0,05
MoLLHOCTb MaKCUManbHOW Harpysku, Bt 335,00+30,00 345,00+18,71 355,00+36,74 375,00+30,00 >0,05
MowHocTb Harpy3ku npu [AHO, Bt 215,00+33,91 225,00+22,36 175,00+59,16 175,00+10,00 >0,05
MIIK, Mn / (Kr x MuH) 36,72+10,00 37,62+7,50 25,73+4,39 20,05+2,82* <0,05
BpeMs Harpysku, cex 591,20+78,85 6194045711 595,50+96,22 636,75+32,00 >0,05

lpumeyanue. * p <0,05 — ypoBeHb AOCTOBEPHOCTM Pa3fiMymMiA B OMbITHOM rpynne cnoptcmeHoB. [TAHO — nopor aHaspobHoro 0bMeHa;
MIK — MakcuManbHoe notpebnenne kucnopoaa. upHbIM WpPHUGTOM BblgeneHbl 3HaHEHNUS AOCTOBEPHOCTY OT/IMYUIA MEXKAY OMbITHOM

W KOHTPOJIbHOM rpynnamMm B KOHEYHOI TOUKe.

Note: * p <0,05 — the level of significance of differences in the experimental group of athletes. ANOR, threshold of anaerobic
metabolism; MPC is the maximum oxygen consumption. Bold font indicates the significance of differences between the experimental

and control groups at the end point.

[o Hauana akcnepumeHTa u cnycta 20 gHel y uccne-
AYeMbIX CMOPTCMEHOB Obina B3ATa BEHO3HAs KPOBb HATO-
LaK Ans NpoBefeHus 06LLero u boxMMmyeckoro aHanmsa
C LieNblo BbIICHEHWSA HEKOTOPbIX aCMeKToB MexaHW3Ma fient-
cTBUSA [00aBKM 3K30reHHbIX HUTPaToB. PesynbTaThl npea-

CTaBneHbl B Tabn. 3.

Hawe BHMMaHWe NpuBNEKNO M3MeHeHUe NoKasatenen
KMCNOPOATPAHCNOPTHOM CUCTEMbI KPOBU, OIHAKO, KaK BUAHO
“3 Tabn. 3, NOMUMO AaHHbLIX MoKasatenen, cnycta 20 AHei
NPOMUCXOAMT JOCTOBEPHOE YMEHbLLEHWE COAEpXKaHNs Moye-
BMHbI B OMbITHO! FPyMMe, Y4To MOXET YKa3blBaTb HA HOPMasu-
3aumio obMeHa benka B ycnoBusax y4ebHO-TPEHMPOBOYHOMO

Tabnuua 3. 06LLMin 1 BOXMMUYECKMIA aHANIM3 KPOBW CMOPTCMEHOB OMbITHOM M KOHTPOJIbHOM Fpynnbl 10 NpUéMa bronornyecku

aKTUBHOM f06aBku u cnycta 20 fHen npuéma

Table 3. General and biochemical analysis of the blood of athletes of the experimental and control groups before taking a dietary

supplement and after 20 days of taking

KoutponbHas rpynna, n=20, Mtm | OnbiTHas rpynna, n=20, Mtm

MNoka3zatenb p
Do npuéma Mocne npuéma | [o npuéma | lNocne npuéma

06wuli aHanu3 kpoeu

AnannHamuHoTpaHcdepasa 19,00+2,4 18,72+2,6 21,35¢1,3 21,150,93 >0,05
AcnapraTtamuHoTpaHcepasa 2744119 31,30+1,6 29,38+3,5 3706+2,7 >0,05
Tpurnuuepuabl 0,75+0,1 0,71+0,08 0,96+0,15 0,64+0,09* >0,05
[nioKko3a 4,40+0,14 4,44+0,16 4,42+0,20 4,63+0,24 >0,05
KpeatuHdocdokuHasa 46740+150,8 431,20+162,4 619,67+140,2 368,83+70,5* >0,05
AnbbymuH 51,00+0,7 51,40+1,4 49,16+0,6 48,33£0,5 >0,05
KpeatnHuH 82,00+3,2 80,20+3,1 78,50+2,0 7733+2,1 >0,05
MoyeBuHa 5,54+0,46 5,48+0,51 5,20+0,34 4,17+0,09* <0,05
06wwin 6enok 71,40+1,72 71,20+1,5 73,5+1,06 73,830,87 >0,05
®ocdop 1,20+0,095 1,150,092 1,25+0,034 1,10£0,05 >0,05
Heneso 15,04+2,71 16,90+1,97 15,68+1,78 21,18+0,28* <0,05
TpaHcdeppuH 2,74x0,12 2,89+0,15 2,53+0,07 2,31+0,15* <0,05
KoadduumeHT HacbILLeHus TpaHcheppuHa, % 23,22+4,19 23,68+3,36 24,70+2,74 32,25+1,18* <0,05

BOI: https://doi.org/10.17816/clinutr105659
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Tabnuua 3. OKoHYaHWe
Table 3. Ending
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KoutponbHas rpynna, n=20, Mtm

OnbiTHas rpynna, n=20, M+m

MNokasarenb p
[lo npuéma Mocne npuéma | [lo npuéma | lNocne npuéma

buoxumuyeckuii aHanu3 Kposu

JlenkounTbl 4,56+0,41 4,65+0,55 4,47+0,68 4,79+0,65* >0,05
3puTpoumTh 5,12+0,07 5,12+0,08 3,78+0,33 4,90+0,25* >0,05
[emMornobuH 142,2+1,5 144,4+1,36 132,5+1,93 145,16+3* >0,05
[emaTpoKpuT 40,6+0,22 £41,06+0,39 40,35+1,16 40,51£0,93 >0,05
CpepHuit 00BEM 3pUTPOLINTOB 83,5+0,69 84,84+1 7998+0,35 84,42+0,86* >0,05
Jiumdpoumrsl, % 3720+1,21 35,04+2,28 35,2344 35,90+3,77 >0,05
JiumdouuTsl, abc. 1,90+0,17 1,84+0,09 1,87+0,12 1,89+0,16 >0,05
TpombouuThl 207,60+24,75 226,40+8,11 236,50+17,54  235,83+16,10 >0,05

Mpumeyarue. * p <0,05 — ypoBeHb AOCTOBEPHOCTM Pa3Nnumid B OMbITHOI rpynne. HupHbIM WpUGTOM BbieneHbl 3HaueHUs oCToBep-
HOCTM OTZIMYMIA MEXY OMbITHOM W KOHTPOSIbHOM rPyNNaMmu B KOHEYHOI TOUKe.

Note: * p <0,05 — the level of significance of differences in the experimental group. Bold font indicates the significance of differences

between the experimental and control groups at the end point.

cbopa. B onbITHOM rpynne MpPOMCXOAWT He3HauYMTEeNbHOE
CHUXEHUEe CcofepxaHus anbbymMuHoB M obuwero 6enka
B KPOBW, YTO MOXET bbITb CIEACTBUEM YBENMYEHUSA 00bEMA
LMPKYNMPYIOLLEN KPOBM HA (OHE (PM3NYECKMX Harpysok,
OTpaKaloLLero NpoLecchbl ajanTtauuu opraHMsMa K Bblco-
KuM Harpy3kam [9]. Hanbonee nHdopMaTBHBIMK ABNSIOTCS
W3MeHeHUs MoKa3saTenei cUCTEMbl TPaHCMOPTa KUCOpOaa
B KpOBM: COLLepaHWe ene3a, ypoBeHb TpaHCcdeppuHa, Ko-
3hUUMEHT HacbIeHns TpaHCheppuHa, KOfMYecTBo 3pu-
TPOLMTOB, COAEPIKaHUE reMornobuHa, reMaToKpUT, CpefHuii
00bEM 3pUTPOLIUTOB (PUCYHOK).

Y cnopTcMeHOB OMbITHOW rpynnbl Ha (oHe npuéMa cse-
KonbHoro coka cnycta 20 AHel NMPOMCXOAMT LOCTOBEpHOE
yBeJIMYEHME COAepKaHus xenesa B Kposu c 16,90+1,97
no 21,18+0,28, koadduuUMEHT HacbIlLeHUs TpaHcdheppuHa
¢ 23,68+3,36 po 32,25+1,18, Torga Kak copepxaHue TpaHc-
deppuHa yMeHbluaetcs ¢ 2,89+0,15 go 2,31+0,15.

Kpome Toro, B onbITHOI rpynne NpoUCXoaUT LOCTOBEp-
Hoe yBennyeHue remornobuHa Ha 11%, Torma Kak B KOH-
TponbHoii rpynne — Bcero Ha 1%. Cxoxas AMHaMUKa Ha-
bniofaeTcs U B U3MEHeHUM MoKa3saTesisl cpefHero 0bbeMa
3puTpOLMTOB. B OMbITHOI rpynne 3T0T nokasaTenb LOCTO-
BEPHO yBeNUUMICS Ha 7%, B KOHTPOMbHOI rpynne — Ha 2%.
Bo3MokHO, M3MeHeHMsi JaHHbIX NoKasaTenei oTpamaeT
AelCTBIe 3K30MeHHOr0 HATPaTa Ha KUCNOPOATPaHCNOPTHYIO
CUCTEMY KPOBMU, YBEIMYMBAA [OCTaBKY KUCIOPOLA K MblLL-
LLaM MocpeAcTBOM CTUMYNALMKM 06pa3oBaHUs 3pUTPOLMTOB
W CONYTCTBYHOLLMX 3NIEMEHTOB KUCIOPOATPAHCMOPTHON C1C-
TEMbI, TAKUX KaK reMornobuH, xeneso, MPOLEHT HachblLle-
HWA TpaHcdeppuHa.

BOI: https://doi.org/10.17816/clinutr105659

OBCYXEHUE

PestoMe ocHoBHOrO pe3ynbTaTa uccnenosaHua

MpueM pobaBkm ExtraBeetOx ynydwaet nokasartenu
CNOPTCMEHOB NMPU Harpy304HOM TeCTUPOBAHMU, YBENMUMBAS
nynbc MAHO 1 ymeHbLwas MIK. MomuMo atoro, ynyyiatotes
MoKa3aTeNn KUCIIOpOATPaHCMOPTHON CUCTEMbI KPOBM, 3a CHET
yero, cKopee BCero, 0ObACHAKTCA HabnioaaeMble 3QheKThI
[aHHoW fo6aBKM.

OGCY)KAEHME OCHOBHOIro pe3ynbTata uccieaoBaHuA

HabniopaeMoe B uccnefoBaHUK yBenuueHWe Myfbca
y cnoptcMeHoB npu [TAHO MoxkeT cBupeTenbCTBOBaTH 0 bonee
MO3JHEM BKJIIOYEHUN TTIMKONM3a B 3HeproobecneyeHne Mbl-
LLIEYHOM paboTbl, YTO BEAET K bonee No3LHEMY Hauay HaKon-
NeHus NaKTaTa B MbILLLLAX, @ CNef0BaTeNbHO, K MOBbILLEHUO
BbIHOC/IMBOCTM, T.K. HAKOMJIEHWE NaKTaTa ABMAETCA OLHUM
U3 NIUMUTUPYIOLLMX (aKTOPOB BbIHOC/IMBOCTW CMOPTCMEHOB.
0 moBbILEHMM BLIHOCTIMBOCTM TaKKe rOBOpUT Habniogae-
Moe yMeHblueHne MIK. 310 noaTteepaunoch U B M3MeHe-
HWAX MOKa3aTenei KUCNOPOATPAHCMOPTHON CUCTEMbI KPOBH
(yBenmueHue copepxaHus remornobuHa 1 enesa B KpoBM,
cpenHero 0bbema 3puTpPOLMTOB U KO3 hMLMEHTA HAChILLEHMS
TpaHcheppuHa). 3MeHeHMs AaHHbIX NOKa3aTesien MOXET oT-
paxaTb AedcTBMe [0OaBKW HUTPATOB Ha yBeNMYeHWe nepe-
HOCa KUCNIOpOJa K MblLLLAM, YTo 0becrneynBaeT ux Jyyllee
3HeproobecrneyeHne 1, COOTBETCTBEHHO, MOBLILLAET BbIHOC-
nmeocTb [10]. JaHHble adpderTnl ExtraBeetOx, ckopee Bcero,
00yCnoBMeHbl He TOMbKO CBEKOJIbHBIM COKOM, HO W JIUNoco-
MarbHbIM }eNe30M, BXOAALMM B COCTaB A0baBKM.
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¥eneso TpaHcdeppuH KoadduumeHt
HacbllLeHus

TpaHcheppuHa

[ KoHTponbHas rpynna, KOHeYHasi ToUKa

IpUTpOLMTI

'eMornobuH lematpokput  CpepgHuit 06BEM

3pUTpOLMTOB

OnbiTHas rpynna, KoHewHast To4Ka

Puc. 2. 13MeHeHne nokasarenei KUCIOpOATPAHCMOPTHON CUCTEMbI KPOBM CMIOPTCMEHOB OMbITHOM W KOHTPOsIbHOM rpynn cnycTa 20 fHel npuéMa
Bronornieckmn akTMBHOM [0b6aBKM, ConepiKaLLien CBEKONbHOM cok, M+m. * p <0,05.

Fig. 2. Changes in the parameters of the oxygen transport system of the blood of athletes in the experimental and control groups after
20 days of taking a dietary supplement containing beetroot juice, M+m. * p <0,05.

OrpaHM‘-IEHMﬂ uccneposaHusa

Ol'paHVI‘-IEHVIFI DaHHOro uccnenoBaHnA MoryT ObITb CBSI-
3aHbl C ManbiM 06bEMOM Bbl60pKVI CNOpTCMEHOB. A Takxe,
BEPOATHO, NPN U3MEHEHUN XapaKTepa U peXnuMa Harpy3ok
BiMdgHue VICCJ'IGJJ,yEMOVI [100aBKM MOXKET MEHSATbCS, MOCKOJIbKY
MpU NpoBeAEHNN IKCNepUMeHTa BCe CNOPTCMEeHbl HaxoAUUCb
C UAEHTUYHbIX YCNIOBUAX.

3AKJIKYEHUE

TakuM 06pa3oM, UCX0AA U3 MOYYEHHBIX AAHHbBIX, MOX-
HO MpeLnonoXuTb, YTo fobaBneHWe 3K30TeHHOro HUTpaTa
B OPraHM3M CMOPTCMEHa C MULLEe/ OMocpedyeT CBOE aHTy-
TUMOKCUYECKOe AENCTBUE 4Yepe3 KUCIOPOATPaHCMOPTHYH
CUCTEMY KPOBW: YBENIMYMBAIOTCA COLEpKaHue reMornobuHa
1 CbIBOPOTOYHOTO XeNe3a, a TaKKe CPeLHUN 00BEM 3pUTpo-
LMTOB 1 KO3(DhULMEHT HacbiLeHus TpaHcdeppuHa. BeposT-
HO, NoA0bHbIE M3MEHEHWS! KUCTIOPOATPAHCMOPTHON CUCTEMBI
Moz BAUAHMEM [006aBKM HUTPATOB MOBLILLAKT BLIHOCIMBOCTb
CMOPTCMEHOB B YC/IOBUAX aHa3pObOHOM MbILLEYHON paboTbl,
0 YEM CBULETENLCTBYIOT MOJTYYEHHbIE HAMM JaHHble Harpy-
304HOr0 TECTUPOBAHWSA: MPOMCXOAUT CHUMEHWe noTpebre-
HWS KUCIIOPOJA Ha KUNOrpaMM Macchl Tena, YTO yKasbiBaeT

BOI: https://doi.org/10.17816/clinutr105659

Ha YBENMYEHME 3KOHOMUYHOCTW MbILLIEYHOW paboTbl, a cned-
CTBEHHO, YBeNMYeHne BbIHOCIMBOCTU. Kpome 3Toro, yBenu-
ymsaetcs nynbe npu MAHO, a 310 MOXKeT CBUAETENLCTBOBATH
0 bonee Mo3gHeEM BKJIIOYEHMM TMIMKONKU3A B 3Heproobecne-
YeHMe MbILLeYHOl paboTbl, YTo BEAET K bonee no3gHeMy Ha-
Yany HaKOMMIeHUs NaKTaTa, a CefoBaTeslbHO, K NOBbILLEHMIO
BbIHOC/IMBOCTH, T.K. HaKOMJIEHUEe NaKTaTa ABMISETCA OfHWUM
U3 IMMUTUPYIOLWMX (DaKTOPOB BBIHOC/IMBOCTY.

AO0MNOJIHUTE/IbHO

WUcTouHuK dpuHaHcupoBaHus. ViccneaoBaHye BbIMOSHEHO B paM-
Kax MpUKIa[HOM HayyHO-UCCNeaoBaTeNbCKon pabotkl «Pa3spa-
boTKa TMNOBbLIX NMporpamMM (hapmaKonorMyeckoro obecneyeHms
1 HYTPUTMBHOM MNOLAEPXKKM CNIOPTCMEHOB COOPHBIX KOMaHZ, PD»,
wnop «Koppekumsa-17» Mo rocyLapCTBEHHOMY KOHTPaKTy
N® 67.003.17.800

KoHbnuKT mHTepecoB. ABTOpbI 3afBNAKOT 06 OTCYTCTBUM SBHbBIX
1 NOTEHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C Mybnnka-
LMeN HaCcTOALLIEN CTaTbK.

Bknap aBsTopoB. Bce aBTopbl NOATBEPHAIOT COOTBETCTBME CBO-
ero aBTOPCTBa MeXayHapoaHbiM Kputepuam ICMJE (ce aBTophl
BHECNM CYLLLECTBEHHBIN BKNaf, B pa3paboTKy KOHLLeNUmMu, Npose-
[EeHNe UCCNeA0BaHUsA W NOATOTOBKY CTaTbi, NPOYAM 1 0a0bpum
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(uHanbHylo Bepcuio neped nybnvkauwven). Hanbonblunin Bknag
pacnpefenén cnegylowmm obpasom: AE. Lllectonanos — waes
¥ pa3paboTka Au3aliHa 1ccnefoBaHns, NpoBeAEeHNe IKCNepUMeH-
Ta, HanucaHue M peaaKTMpoBaHWe TekcTa cTatbk; K.B. Tpuwwm-
Ha — MpOBE/leH1e IKCNEPUMEHTA, HaNMCaHWe 1 peflakTUpOBaHWe
TEKCTa CTaTbW, MaTeMaTuyeckas 0bpaboTka aaHHblx; E.B. Jlomaso-
Ba, A.B. KanuHni — npoBefieHWe 3KcnepuMeHTa, cbop AaHHbIX;
B.C. ®ewleHko — penaxTvpoBaHme Tekcta cTatby; A.B. Xonuh-
CKW — pefaKTMpOBaHWe TeKCTa CTaTby, YTBEPKIEHVE OKOHYa-
TENbHOr0 BapyaHTa pyKonuew.
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Ponb HyTpUTUBHOM NoAfepKKu
B JIeYEeHMU HEMEJNIKOKJIETOYHOro paKa Nérkoro

M.B. KoHoHew, 0.A. ObyxoBa, A.Ll. CeprueHko

HaumoHanbHbI MeAMUMHCKUIA UcCne0BaTeNbCKUIA LIeHTp oHKonorun umenn H.H. BroxuHa, MockBa, Poccuiickas ®epepaums

AHHOTALIMA

HayuHble OTKpbITMS MOCNEAHUX NIeT W CTPEeMMUTENbHBIA NPOrpecc B 06/1acTU KIMHUYECKOr0 MUTaHUS MOCTENEHHO Me-
HSIKOT B3NS4 Bpayeil BCEro MMpa B OTHOLLEHUW PONW HYTPUTUBHOW MOLLEPIKKW B NEYEHUM MALMEHTOB OHKOJOMMYECKOTO
npoduns. HyTpuTMBHaA NOLAEPKKA B COBPEMEHHOM acMeKTe PacCMaTpuBaeTCA He TOMbKO KaK 4acTb OCHOBHOTO YXOAa,
HO 1 KaK Cepbe3Hbl TepaneBTUYECKUI MHCTPYMEHT NleueHns U peabunuTaumm OHKoNornyeckux bosbHeIX. [lokasaHa addek-
TUBHOCTb [LONOJHUTENBHOIO CYBCTpaTHOro obecneyeHnst B COKPaLLEHUN KONMYECTBA OCNIOXHEHWIA B XOie NPOBEAEHUSA CreLm-
(ryecKoro neyeHms, a TaKKe BAMAHWNE HYTPUTUBHOM TEPAMNM Ha YNTyYLLEHWNE KAYecTBa XU3HU NaLMEHTOB.

0630p nocBALEH NpobneMe NPUMEHEHNS AOMONHUTESILHOMO MUTaHUSA Y BONbHBIX HEMENTKOKNETOYHBIM PaKOM JIETKOTO.

CornacHo AeACTBYIOLLMM MeXAYHapOAHBIM KIMHUYECKUM DPEKOMEHAALMAM, OCHOBHbIM METOAOM JIEYEHUs HEMEKO-
KNETOYHOro paKa NErkoro ABASETCA XUpYPruyecKoe BMeLLATeNbCTBO, B TOM YUC/E B COCTaBe KOMOMHUPOBAHHOMO NleYeHus,
yTo ycyrybnsieT paccTpoMcTBa HYTPUTMBHOMO cTaTyca. Ha doHe XapaKTepHbIX Ans 3/10Ka4YeCTBEHHOro npouecca MeTabonu-
YECKWUX HapyLUeHWIi pa3BMBAETCS CMHAPOM aHOPEKCHM-KaxeKCuW, COMPOBOXAAeMbIA MoTepeit Macchl Tena, BOCMOHUTL
KOTOpYI0 YpesBblyaiHo TsiKeno. Metabonuyeckuii 0TBET, 00YCNOBNEHHbIN ONEPaLMOHHOI TPAaBMON, 3HAUUTENBHO YCKOpSET
KaTabonuyeckve u brokvpyeT aHabonnyeckme NPoLECChl, Pe3Ko NoBbILLast NOTPEOHOCTb 6OILHOTO B MaKPOHYTPUEHTAX U 0CO-
beHHO B benike, KOTOPbIIA NpU OTCYTCTBUM MOCTYMIEHUS €ro U3BHe «A400bIBAeTCA» U3 MbILIEYHON TKaHU. [Ing accummnaumm
aToro 6enka HeobxoamMo 3HepreTyeckoe obecneyeHue (yrneBoAbl W Kupbl), BoMblUas YacTb KOTOPbIX TaKke obpasyetcs
3 cobcTBEHHbIX TKaHen bonbHoro. Mpu nporpeccupylolLeli noTepe Macchl Tena B NpefornepaLMoHHOM Nepuoae pe3epBoB
benka 1 1pa B NocneonepaLMoHHOM Nepuoje He XBaTaer.

B3anMocBs3b Mexay HeAOCTaTOYHOCTBIO MUTaHWSA W HEBNAronpUATHLIMA UCXOAaMM NIeYeHUs AUKTYeT HeobxoauMocTb
PYTUHHOTO OMpeAeNeHUs CTaTyca MUTaHUS W KOPPEKLMM MMEIOLLMXCS HapyLUEHWA Y Bcex BOMbHbIX paKoM nérkoro. Tem
He MeHee BOMbLUMHCTBO KIMHULIMCTOB YAenseT HeloCTaTOuHO BHUMaHMS NpobneMe HapyLLeHUs cTatyca NUTaHus y 60MbHbIX
HeMEeNKOK/IETOYHbIM PaKOM NETKOro.

C uenbto NOATBEpKAEHUS HEODXOAMMOCTH M BEe30MacHOCTU NPUMEHEHNS HYTPUTMBHOI Tepanuu Y BoMbHbIX HeMeNKoKe-
TOYHBIM PaKOM NErKOro MPoBeAEH aHanu3 NybsMKaumMin Mo TeMe € UX NpefBapUTesIbHbIM MOMCKOM B MeAMLIMHCKUX Ba3ax
AaHHbix PubMed v Medline. Ha ocHoBaHWM nonyyeHHbIX faHHbIX YoeanTeNbHO NOKa3aHo, uTo y 60/bHbIX HEMENTKONKETOYHbIM
PaKOM NIErKOro 4acTo pa3BUBAETCS CUHAPOM aHOPEKCUU-KaxeKcku. TpUMeHeHNe HYTPUTUBHON NOLAEPIKKY NPU HEMETKOKIIe-
TOYHOM paKe JNIErKOro B NepuonepaLyroHHoOM nepuoe Mo3BosisieT A0OUTLCA YyYLLEHWUS HEMOCPEACTBEHHBIX U OTAANEHHBIX
pe3yNbTaToB XMPYPrUYECKOr0 JIEYEHMS.

B HacToswee BpeMs HYTPUTUBHAs Tepanus AO0MKHA PAacCCMaTPUBATLCS KaK HEOTHEMIIEMbII KOMMOHEHT N0boro npoTmBo-
OMyX0JIEBOr0 JieYeHus, CnocobCTBYIOLLMA YNYYLLEHMIO pe3y/bTaToB NPOBOAMUMON Teparnmu.

KntoueBble cnoga: paK NErKoro; HYTPUTUBHAA HELO0CTATOYHOCTb; HYTPUTUBHAA NOLLEPHKa; IHTEPAJIbHOE NUTaHKe.
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The role of nutritional support
in non-small-cell lung cancer treatment

Pavel V. Kononets, Olga A. Obukhova, Aleksandra D. Sergienko
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ABSTRACT

Scientific discoveries from recent years, along with rapid progress in clinical nutrition, are gradually changing the views
of physicians around the world regarding the role of nutritional support in the treatment of patients with cancer. Nutritional
support in the modern context is considered not only as part of basic care but also as a serious therapeutic tool in the
treatment and rehabilitation of patients with cancer. The effectiveness of additional substrate provision in reducing the number
of complications during specific treatment, as well as the ability of nutritional therapy to improve patients’ quality of life, has
been proven.

The present review is devoted to the problem of nutritional supplementation in patients with non-small-cell lung cancer.

According to the current international clinical guidelines, the primary treatment for non-small-cell lung cancer is surgery,
included as part of combination treatment, which aggravates nutritional status disorders. Against the background of metabolic
disorders characteristic of the malignant process, anorexia-cachexia syndrome develops, accompanied by weight loss,
which is extremely difficult to reverse. The metabolic response caused by surgical injury significantly accelerates catabolic
processes and blocks anabolic ones, sharply increasing the patient's need for macronutrients and especially for protein, which,
in the absence of exogenous intake, is “extracted” from muscle tissue. For the assimilation of this protein, an energy supply
(carbohydrates and fats) is necessary, most of which is also derived from the patient's own tissues. With progressive weight
loss in the preoperative period, protein and fat reserves in the postoperative period are not sufficient.

The relationship between malnutrition and adverse treatment outcomes dictates the need for routine determination of
nutritional status and correction of existing disorders in all patients with lung cancer. Nevertheless, most clinicians pay
insufficient attention to the problem of nutritional status disorders in patients with non-small-cell lung cancer.

To describe the necessity and safety of nutritional therapy in patients with non-small-cell lung cancer, an analysis of
publications on the topic was carried out with a preliminary search in the medical databases PubMed and Medline. The data
obtained show convincingly that patients with non-small-cell lung cancer often have anorexia-cachexia syndrome. In the
perioperative period, nutritional support for non-small-cell lung cancer improves the immediate and long-term results of
surgical treatment.

Currently, nutritional therapy should be considered as an integral component of any anticancer treatment, as it contributes
to the improvement of therapeutic results.
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BBENEHUE

HayuHble OTKpBLITUA MOCNELHUX NIET WU CTPEMUTENbHBIN
nporpecc B 0671aCTM KIMHWYECKOTo MUTaHWs NOCTENEHHO Me-
HAIOT B3rNIAZ Bpayel BCEro MMpa B OTHOLLEHWUW PONK HYTpU-
TUBHO/ NOLAEPXKMN B NEYEHWUM MALMEHTOB OHKOMIOMMYECKOro
npoduns. Kpome Toro, Npon3oLLno U3MeHeHUe NapagurMel
B MOHMMaHUU HYTPUTUBHOW Tepanuu B LIeNIOM: HYTPUTMBHaS
MoOAJEpPIKKa OTHbIHE PaccMaTpUBAETCA He TOMbKO KaK YacTb
OCHOBHOIO YX0[a, HO M KaK Cepbe3Hbl TepaneBTUYecKUi
WHCTPYMEHT NleyeHns 1 peabunutaumu. 0cobeHHo ApKo aaH-
Hble U3MEHEHS NPOCNEXMBAKTCSA B MHOTOUMCIIEHHBIX OTEYe-
CTBEHHbIX M MEXAYHAPOLHbIX KIIMHUYECKUX UCCNef0BaHUAX,
re, C OJHON CTOPOHBI, YOeauTeNbHO NOKa3aHo oTpuLaTeb-
HOe BAMSHME HEAOCTAaTOYHOCTW NUTAHUS HA HEMOCPeLCTBEH-
Hble M OTHANEHHbIE Pe3yNbTaThbl JIEYEHUS OHKONMOMUYECKMX
MaLlMeHTOB, C ApYro — [oKasaHa 3hdeKTMBHOCTL Aonon-
HUTeNbHOro cybcTpaTHoro obecneyeHus B COKpaLLEHUU Ko-
JIM4eCTBa OCMOXKHEHMIA B X0fe NPOBEAEHNS CeLmMpuyecKoro
NeYeHNs, a TaKKe BAUSHUE HYTPUTUBHOW Tepanum Ha ynyd-
LUEHME Ka4eCcTBa KM3HU NaLMEHTOB.

HecMoTps Ha bonbluoe uncno paboT, NoCBALLEHHBIX K-
HWYECKOMY MUTaHMIO B OHKOJIOMMW, HEKOTOPbIE BOMPOCHI BCE
el ocraioTcs AucKyTabenbHbMU. OQHUM M3 HUX ABASETCS
MPUMeHeHWe SOMOHUTENBHOTO NUTaHUA y 60MbHBIX HeMen-
KOKJIETOYHbIM paKoM nérkoro. MIMeHHo 3Toii npobneme u by-
LET NocBsLLeHa AaHHas CTaTbs.

HYTPUTUBHAA HE[JOCTATOHYHOCTb
MPU HEMEJTIKOKJIETOYHOM PAKE
NETKOro. COBPEMEHHbBIN B3rNAA
HA MPOBJIEMY

Mo faHHBIM MexayHapoAHOro areHTCTBa Mo M3y4YeHuio
paka (International Agency for Research on Cancer, IARC),
paK NErkoro 3aHWMaeT 2-e MecTo B CTPyKType 3abone-
BAeMOCTM M 1-e MecTo B CTPYKType CMepTHOCTU OT 3J10-
KauecTBeHHbIX HoBoobpasoBaHui [1, 2] Bo BCEM Mupe.
3aboneBaeMocTb pakoM nérkoro B Mupe B 2020 r. cocTa-
BWNa 2,2 MNH HoBbx cnydaes (11,4% Bcex HOBbIX CnydaeB
3710KaYeCTBEHHbIX HOBOObpa3oBaHuii B Mupe). B cTpykTy-
pe paKka NErkoro Ha AO0M0 HEMESKOKIETOYHOro MoaTuna
npuxoputcs okono 85%.

Yawe Bcero pak nérkoro Bbisiensaetca Ha -1V ctaguax
OHKOJIOrMYecKoro npovecca [3] BBUAY OTCYTCTBUS APKUX Na-
TOrHOMOHMYHBIX CUMMTOMOB aHHOr0 3aboneBaHus. K ocHoB-
HbIM CUMMTOMaM HEMEJIKOK/IETOYHOIO paKa NETKOro MOXHO
OTHECTU TaKMe, KaKk Kalleflb, OfblLIKa, KpOBOXapKaHbe, OX-
punaocTb ronoca, 6onb B rpyau, peLmayBMpyioLLas Unm Xpo-
HWUYeCKasi MHEBMOHWS, CUHIPOM BEpXHeli nosoi BeHbl. Kpo-
Me Toro, CYLLeCTBYHT Hecneuuduyieckme obLume cMMNTOMBI,
TaKkue Kak cnabocTb, CHIXKEHWe Macchl Tena, MOBbILIEHWe
Temnepatypbl Tena [4, 5]. CHuxeHne Macchl Tena B AaHHOM
C/ly4ae He ABNSETCS NaTOrHOMOHUYHBIM CUMMTOMOM, OfHAKO
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MNOSABNAETCA OAHWM M3 NEPBbIX W OTMEYAETCs, MO HEKOTOPbIM

LaHHbIM, B 69% cnyyaes [6, 7].

CornacHo AeiCTBYHOLMM MEXAYHAPOLHBIM KIMHUYECKUM
PEKOMEHAALMAM, OCHOBHbIM METOAOM JIeYEHUS HEMEJIKO-
KNETOYHOr0 paKa NErKoro SIBNSETCA XUPYPruyecKoe BMeLla-
TENbCTBO KaK B CaMOCTOATENIbHOM BapHaHTe, Tak U B COCTaBe
KOMBWHMpoBaHHoro nieveHus [8, 9. OCHOBHbIMK BUAaMU XM-
PYPry4YecKoro BMeLLaTeNbCTBa B 3aBUCMMOCTY OT pacnpocTpa-
HEHHOCTW OMYX0NIEBOr0 MpOLiecca SBNIAIOTCA yaaNneHne opraHa
(MHEBMOH3KTOMMSA), aHaTOMUYecKas (nobakToMms, 61nobakTo-
MW, CErMEHTIKTOMMS) WK HeaHaToMmuyecKas (cybnobapHasi)
pesekums. [TpuHUMasn Bo BHUMaHKe TOT (aKT, YTo y 6oMbLUMH-
CTBa NaLMEHTOB Ha MOMEHT MEPBMYHOMO 0DpaLLeHUs BbISIB-
NAeTCA MecTHopacnpocTpaHéHHbid npouecc [10], Mbl MoxeM
rOBOPUTb O TOM, YTO BonbLUen YacTu 60MbHBIX HEMENKOKe-
TOYHBIM PAKOM JIEFKOro OyneT peKoMeHLOoBaHO KOMOWHMpO-
BaHHOe neyeHue. Mpyn 3ToM, KaK roBopuIIoch BbilLe, 60/bLUIMH-
CTBO MaLMEHTOB B MOMEHT 00paLLieH!s yIKe UMEIT MpU3HaKK
PpaccTpoiicTB HyTpuTMBHOrO cTaTyca [11], KoTopble B mpoLiecce
cneumryeckoro niedeHus dyayT TonbKo yeyryonsatbes [12].

[0BOpPSA 0 ponM HYTPUTMBHOI HELOCTAaTOUYHOCTU B JIEYEHUM
BOMbHBIX HEMENKOKIIETOUHBIM PaKoM NETKOro, Heobxoanmo
CKasaTb, 4T0 DenKoBO-3HepreTMyecKas HepoCcTaToYHOCTb
Y OHKOJOTUYECKUX BOMBHBIX MOXET NMPUBOAUTL K CHUMXEHMIO
TONEPaHTHOCTM K NpOBOAMMOMY fiedeHuto [13], KauecTsa u3-
HU naumeHToB [14], yBENMYEHUIO KOSMYECTBA OCNOXHEHWUN,
B TOM YuCIe MHQEKLMOHHBIX [15], M CHUMEHWIO BbIKMBAEMO-
ctu [16, 17]. B3anMocBsa3b Mexay HeA0CTaTOYHOCTbI) NUTAHKSA
1 HebnaronpuUATHBIMU UCXOLAMM JIEHEHNS AUKTYET Heobxoam-
MOCTb PYTMHHOIO OMpefeneHns CTaTyca NUTaHUs U KOppeK-
LM UMEHLLIMXCS HapYLLIEHWI Y Bcex DONbHBIX paKkoM NEFKOro.
OcobeHHO 0CTPO BOMPOC CKPUHUHIa 6ENKOBO-3HEPTETUYECKMX
HapyLUEHWIA CTOMT Y NaLMEeHTOB, KOTOPbIM Ha NEpBOM 3Tane
NnnaHupyeTcs NPOBEAEHNE XMPYPrMYECKOr0 BMeLLaTeNbCTBa.

B nocnegHee pecatunetve XX B. LLUMPOKYIO U3BECTHOCTb
MosTyynna KOHLENUMS YCKOPEHHOr0 BOCCTaHOBIEHUS NOCHE
onepaumu (enhanced recovery after surgery, ERAS). [JaHHbii
MYTNIbTULMCLMMIIMHAPHBIA NOLX0[, MPU3BaH COKPATUTL KONKU-
YeCTBO NOCNEONePaLMOHHBIX OCMOXHEHUIA U peabunuTupo-
BaTb MauMeHTa B KpaTuauiume cpoku. B HacToslee Bpems
npoTokonbl ERAS paspabotaHbl ang 21 cneumansHoOCTH, B TOM
uncne Ans XUpyprum nérkoro.

JlaHHbIN NpoTOKoN pa3paboTaH coBMeCTHO ¢ EBponen-
CKMUM 00LLIecTBOM TopaKanbHoi xupyprum (European Society
of Thoracic Surgeons, ESTS) 1 EBponeiickuM obLuecTBoM na-
PeHTepanbHOro U 3HTepanbHoro nutaHus (European Society
of Clinical Nutrition and Metabolism, ESPEN) u Bkniouaer,
B TOM uuClie, CNefylolme peKOMEHAALMN Mo HYTPUTUBHON
NoAJEpPHKe:

e He0bX0LMMO OLEHUTb HYTPUTUBHBIN CTaTyC BCEX NaLMeH-
TOB, KOTOPbIM MIaHUPYETCA NPOBELEHNE XMPYPrYECKOr0
BMeLLaTEeNbCTBa;

e MauMeHTaM C MMEILLMMUCA PacCTpOACTBaMMU NUTaHMS
Heobx0aMMo NPOBECTM LOMOSHUATENbHYI0 KOPPEKLIMIO HY-
TpUTMBHOrO cTatyca [18].
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Kpome Toro, Poccuitckum 06LLeCTBOM KIIMHUYECKOMN OH-
konorum (RUSSCO) co3paHbl peKoMeHAaLM1 no HyTPUTUBHOM
MOAAEPKKE OHKONOrMYecKuX BonbHbIX [19].

Mo pasHbiM AaHHbIM, oKono 80% OonbHbIX He npu-
LEpPXMBAKOTCA CrieLmanbHoN AWeThl BO BPEMS NMPOBeAEHUS
npoTUBOOMNYX0/eBoro JiedeHus. CornacHo onpocaMm, ToMbKO
1% naumeHTOB 3HAET 0 CYLLECTBOBaHWM CMeLManm3vpoBaH-
HOW HYTPUTUBHOMN NOALEPXKKM U NpUMeHSET e€. pun 3ToM Te
e 80% 60nbHbIX CYMTAIOT, YTO BKJIIOYEHME PALMOHATBHOMO
MUTaHUS B MNIaH JIEYEHUS| MOXKET MPUHECTU CYLLECTBEHHYH
Monb3y W roToBbl NPUAEPKUBATLCS PEKOMEHAALMIA NO MU-
TaHWI, OLHAKO HE WUMEIOT NPEeACTaBNeHUs 0 TOM, KaK 3T0
[enatb U XAOYT pa3bsCHeHU OT Nlevallero Bpava [20, 21].
OpnHako, HecMoTpA Ha 00BbEM nNybnuKauwii pesynbTaToB
KPYMHBIX MHOTOLIEHTPOBbIX UCCIEA0BaHUM, CYLLECTBYHOLLMX
MPOTOKOJIOB JIeYEHUS U KIIMHUYECKUX peKoMeHaumi, bonb-
LUMHCTBO KJIMHWLMCTOB YAenseT HefoCTaTOMHO BHUMAaHUS
npobneme HapyLleHWs cTaTyca NUTaHWsa Y BonbHbIX HeMen-
KOKNETOYHbIM paKoM NErKoro. B monbiTKe peLumTb 3T0T BO-
npoc Hamu bbina NpoBefeHa CUCTEMATM3aLMA AaHHbIX MUPO-
BbIX UCCNELOBAHMI MO YKa3aHHOW TeME.

0630P KINHUYECKUX
WCCNELOBAHWIA MO BJIUAHUIO
HYTPUTUBHOW NOJAEPIKKM
HA PE3YJIbTATbI JIEYEHUA
B0JIbHbIX PAKOM JIEFKOM0

B nocnepHue ropbl BbIMOMHEH pAL WCCHeLOBaHWNA
no npobneMe HyTPUTMBHOM MOALEPMKKM DOMbHBIX HeMen-
KOKJIETOYHBIM paKkoM NIérkoro. Mbl moctapaeMcs 0CBETUTD
OCHOBHbIE MOMEHTBI.

J. Yang v coasr. [22] nposenu B 2018 I. uccnemoBaHue,
B KOTOpPOM MpWHAMM yyacTue 182 naumeHTa C nepBUYHBIM
pakoM nérkoro. WccnegosaHue Bbio MocBALLEHO NpuMe-
HEHWUIO HYTPUTUBHOW NOAJEPIKKM ANS NOCNEoNepaLmoHHO-
ro BOCCTaHOBNIEHMS AbiXaTeNbHON QYHKUMW. Bce naumeHTs
Obinv pasgeneHbl Ha 2 rpynMbl: rpynna UCCNefoBaHUs Nony-
yana [OMOJHUTENbHYK HYTPUTUBHYI nopnepxky (Danone
Nutricia, HnoepnaHabl) B TeyeHune 14 cyT nocneonepaumnoH-
HOro NepuoAa; rpynna KoHTPOJIA NpUAepKMBanack 0bbI4HoV
nocnieonepaumoHHoi aveTsl. WccnenyeMbiMu napameTpa-
MU Bbinn nHeKe Maccel Tenia (MMT), oKpy»KHOCTb CpeaHei
TPETU Nieya, TONWMHA KOXKHOM CKNAAKW Haf TPULENCoM,
ypoBeHb remornobuHa, CbiIBOPOTOYHOrO anbbymmuHa u npe-
anbbymuHa. [laHHble napameTpbl OLEHWBANUCh HaKaHyHe
XMPYPru4ecKoro BMeLLaTeNbCTBa U Ha 14-e cyTku nocneone-
paumoHHoro nepuopa. OueHrBanach Take QYHKLMA NETKUX
Mo TakMM NapaMeTpaM, Kak MosB/ieHWe B Nocneonepauy-
OHHOM Nepuoje KaLns ¢ MOKpOTOi unu 6e3 Heg, Hanuuue
NEro4YHon uHdexumuu, runokcemms. Mepuopn HabnoaeHns
3a NauMeHTaMM COCTaBAS/ OAMH TOA, MO UCTEYEHUU KOTo-
Poro AOMOSIHUTENIbHO OLLEHMBANUCh HYTPUTMBHBIA CTaTyC,
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KONMYeCTBO NET0YHbIX MH(EKLUWA U YPOBEHb CMEPTHOCTY
B AaHHbIX rpynnax. AHamm3 nosyyeHHbIX B pe3ynbTate Uc-
CNefloBaHUs [aHHbIX CBMAETENLCTBYET O MPEUMYLLECTBE
LOMNONHUTENBHOW HYTPUTVUBHON MOALEPMKKN B OTHOLUEHUM
COKpALLLeHUs KONMYECTBa OC/IOXHEHUI B MOCNE0NepaLmoH-
HOM nepuoge. IcXxofHO JOCTOBEPHBIX pa3fMumii No noKasa-
TeNAM HYTPUTUBHOIO CTaTyca M reMaToforMyeckuM AaHHbIM
MEX[y OBYMS rpynnaMu He 3apeructpuposaHo (p >0,05).
0pHaKo Ha 14-e cyTKM 0TMeYeHbl JOCTOBEPHbIE U3MEHEHUS
no nokasatenam WMT, oKpyXHOCTW cpefHel TpeTu mieva
W TONLUMHBI CKNTAZIKW HaJ, TPULLENCOM, KOTopble Bbiin BbiLle
B rpynne pgononHutenbHoro nutanus (p <0,05). Kpome
TOro, 3aperucTpUpoBaHO [LOCTOBEPHOE YBESIMYEHUE KOH-
LieHTpaumm remornobuHa 1 anbbyMuHa, a TakKe CHUXKeHue
npeanbbyMuHa B rpynne AOMONHUTENIBHOTO 3HTEPasbHOro
MUTaHWA NO CpaBHeHMIO ¢ rpynnoi koHTtpons (p <0,05). Mo-
SIBMIEHWe Kalnis ¢ MOKpoTon uin 6e3 Heé, yacTota pasBu-
TMA MHEKLMIA NETKMX U TMNOKCEMMM ObINK BbILLE B rpynne
KOHTPOJIA, Pa3inyMA TaKKe Bbln CTAaTUCTUHECKW 3HAYUMBI
(p <0,05). B KoHLe roanM4HoOro nepuoaa HabnwpeHus oTMe-
YEHO, YTO YPOBEHb HYTPUTMBHOW HEAOCTATOYHOCTM, KOMK-
4eCTBO NIErOYHbIX MHGDEKLMIA 1 YPOBEHb CMEPTHOCTU TaKKe
Obinm BbiLLe B rpynne koHTpons (p <0,05) [22].

B 2015 r. S.0. Kaya u coasr. [23] bbino npoBeseHo npoc-
MEKTMBHOE PaHLOMM3MPOBaHHOE WCCNefoBaHMe, B KOTOpoe
OblnK BKIIOYEHbI AaHHbIE 58 DOMbHbLIX HEMEKOKNETOUHbLIM
paKoM nérkoro. Lienbto gaHHoOro nccnefoBaHms bbia oLeHKa
B/MSIHUS XMPYPrU4ECKOro BMeLLIATeNbCTBA Ha YPOBEHb ChbIBO-
POTOYHOrO anbbyMuUHa B paHHEM MOCNIE0NEPALIMOHHOM Mepu-
04€, a TaKKe CBA3b MeXAY NpefonepauMoHHbIM CTaTycoM
MUTaHUS U NPOrHO30M. B AaHHOM uccnenoBaHUM MauMeHThb
bl paHAOMM3MPOBaHbl Ha ABe TPynMbl: rpynna uccieno-
BaHuA (n=31) nonyyana npefonepaLMOHHYI0 HYTPUTUBHYH
MOALEPHKKY 3HTEPaNbHBIMUA CMECSIMU C BbICOKUM COLEpIKa-
HWEM apruHWHA, OMera-3 MWPHbIX KWUCNOT U HYKNIeoTMOB
B TeueHue 10 gHel; rpynna KoHTpons (n=27) nonyyana CTaH-
[ApTHYK OMeTy Ha 3Tane MpeaonepaLroHHON MOATOTOBKMU.
BceM maumeHTaM no noBody 0CHOBHOTO 3aboneBaHus bbinu
BbIMOJIHEHbI AHATOMUYECKME PE3EKLMN JIErKOTO B OTKPbLITOM
WM TOPaKOCKONMYeCcKOM BapuaHTe. [pynnbl 6biiv conocTasu-
Mbl 110 06BbEMY U criocobaM NpoBefEHNs XMPYPriuiecKux BMe-
wartenbcTs. OLeHKa ncxogHoro yposHA anbbymmua n UMT no-
Ka3ana conocTaBuMOCTb NaLueHToB 06enx rpynn no AaHHbIM
KpuTepusaMm. oBTOpHas OLLEHKA KOHLEHTPaUUM CbIBOPOTOY-
Horo anbbymuHa npoBoamiack Ha 3-u CyTKM nocneonepauy-
oHHoro nepuoga. OTMeueHo, YTO B rpynne KOHTPONs Npo-
WU30LLNO CHUXEHMe Mokasatens Ha 25,7% (4,20+0,43 mr/pn
[o onepaumy, 3,12+0,35 Mr/pn Ha 3-u cyTku nocneonepa-
LMOHHOMO Nepuofa), B TO BPeMs KaK B Ipynne LOMONHM-
TENBLHOM0 MUTAHMSA OTMEYEHO CHUKEHMS YPOBHS anbbyMuHa
b Ha 14,7% (4,150,27 v 3,54+0,35 Mr/pn cooTBeTCTBEH-
HO), pasnnuus cTaTcTMYeckn aoctoBepHbl (p <0,001). U3-
MEHEHUS B YPOBHE CbIBOPOTOYHOMO anbOyMUHA OTPa3WIMCh
Ha KOMMYEeCTBe MOCNeonepaLMoHHbIX 0CMOXHEHUIA 1 BpEMEHH
[0 yoaneHus nieBpasibHOr0 ApeHaa. B rpynne koHtpons
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y 12 u3 27 naumeHToB (44,4%) 3aperncTpupoBaHbl 0CNOX-
HeHWs NOC/e XUPYPruyeCKoro BMeLLaTesbCTBa, B TOM Yuche
nocneonepaLnoHHas HerepMeTUYHOCTb NETKOro Y 7 nauueH-
T0B (58,3%), atenektas y 3 (25,0%), nHeBMoHmaA y 1 (8,33%),
HapyweHus putMa cepgua y 1 (8,33%). B 1o e Bpems
B rpynne AOMOSHUTENILHOMO NMUTaHUA OCNOXKHEHWUS 3aperu-
CTpUpOBaHbI ToNbKO Y 6 (19,4%) NaLmMeHTOB, U3 HUX HerepMe-
TUYHOCTb NErKoro y 4 (66,7%), atenektas y 1 (16,7%), nHes-
MoHus y 1 (16,7%), pas3nnuuma CTaTUCTUYECKU AOCTOBEPHbI
(p=0,049). MonyyeHa TaKKe [OCTOBEPHas pasHULA B CPOKax
YAaNneHus NieBpanbHOr0 ApeHaa: B KOHTPONIbHOW rpynne
nneBpanbHbIii peHax Obin YAanéH B CPeSHEM Ha 6-e CYTKH
nocneonepauuoHHoOro nepuopa, B rpynne UccnefoBaHus —
Ha 4-e cytku (p=0,019). MNpoBeaéHHOe MUccnenoBaHWe Mo-
Kasano, 4to NpefonepaLMoHHas HYTPUTUBHAS MOAJEPIKaA
Mo3BofISeT COKPaTUTb KaK KONIMYECTBO MOCIeonepaLmoHHbIX
OCNOXKHEHWH, TaK U BpeMs 40 yAaneHus nneBpanbHoro ape-
Ha)ka noc/e XMpYpruyecKoro BMeLLaTesbCTBa Mo NoBogy He-
MEJIKOKJ/IETOYHOrO paKa Nérkoro [23].

0 cokpalLeHun obLlero BpeMeHU APEHWUpOBaHMA Mie-
BpanbHOM MOMOCTM B MOCAEONepaLMoHHOM nepuoge
B pe3ynbTaTe NPUMEHEHUS AOMONHUTENbHOMO cybcTpart-
Horo obecneyeHns cooblyaetcs Takxe B pabote Q. Ding
1 coasT. [24], onybnukoBaHHoii B 2020 r. B uccnemoBaHue
BbIM BKJOYEHBI PETPOCMEKTUBHBIE AaHHbIE 66 MauueH-
TOB, ONEpPMUPOBaHHbIX B 06bEME MOHOMOPTOBOM U OTKPLITON
BpoHxonnacTMyeckon MHeBMOH3IKTOMMM. [MaumneHTbl bbin
PaHAOMU3MPOBaHbI C MOMOLLbIO ABOWHOIO CNEnoro MeTofa
Ha 2 rpynnbl No 33 nauueHTa B Kaaoi. [pynnbl cpaBHU-
Mbl M0 MOJI0BO3PACTHbIM KPUTEPUAM, CTaLUsM OMyX0JeBO-
ro npouecca u 0b6bEMaM XMpYpryeckoro BMeLLaTeNbCTBa
(p >0,05). B rpynne KoHTpons nauueHTbl B Npefonepaum-
OHHOM Mepuofe MNojyyanu KOHCYNbTaUMK crheuuanucTa
Mo pauMOHanbHOMY MWUTAHWID U MPULEPIKMBANUCh CTaH-
AapTHOW OMeTbl, B TO BPEMS KaK B rpynne WUCCiefoBaHus

Ta6nuua. CBoaHble pesynbTaTbl ONY6IMKOBaHHBIX UCCNEN0BaHUIA
Table. Summary results of published studies
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nauueHTbl AONOHATENBHO MOAYYan SHTepasbHble CUMUH-
roBble cMecu. Ha 3atame npefonepauyMoHHON MOLrOTOBKY
B KOHTPOJIbHOM rpynne BCeM NauueHTaM Obin peKoMeHfo-
BaH ro/iof, HaKaHyHe onepauuu, B rpynmne AOMNONHUTENBHOMO
MUTaHUA HaKaHyHe onepauuu BCEM MauWeHTaM paspella-
nocb BeinuTb Mo 1000 Mn 10% pacTBopa MoKo3bl, @ 3aTeM
no 200 mn 10% pacTBopa rMOKO3bl 38 2 4 A0 Onepauuy.
Mocne xupypruyeckoro BMeLLATeNbCTBA FPYMNe KOHTPONS
ObIsI0 peKOMEH0BaAHO NPULEPIKMBATLCA ANETHI, COCTOSALLEN
W3 KMOKKUX U NiopeobpasHbix btog Ao 3-x cyToK nocneone-
PaLMOHHOI0 NepuoAa, Nocie Yero nalmeHTaM paspeLuanoch
nepeiTu Ha CTaHAapTHyK AueTy. B rpynne aHTepanbHow
MOALEPMKKN BEYEPOM B IeHb XMUPYPruyecKoro BMeLLaTeNb-
cTBa naumeHTam seoawnu no 200 Mn 5% pacTBopa MOKo3bI.
Ha cnenyowumii ieHb nocnie Xupypruveckoro BMeLUaTesib-
CTBa pa3peLuanocb NpUAepXKMBaTbCa CTaHAAPTHON AMETHI.
CornacHo Nony4YeHHbIM AaHHBIM, B MOC/E0NEPaLUOHHOM
nepuoge CbiIBOPOTOYHbIN anbbyMuH, npeanbbyMuH U reMo-
TMOBWH 3HauMTENbHO CHWU3UNKCL B 0Bemx rpynnax, ofHa-
KO YpPOBHM BCeX TPEX MOKasaTenei Gbinu Bbile B rpynne
LOMNOJNHUTENIBHOTO 3HTEPasbHOM0 MWUTaHUs, pa3Huua Obina
cTaTUCTUYecKM 3HaumMoin (p <0,05). Kpome Toro, B rpynne
A0noNHUTeNbHOro cybcTpaTHoro obecneyeHus LOCTOBEPHO
MeHblLUe bbinu 0bLlee BpeMs ApPeHUpOBaHMA NeBpasbHOi
MoN0CTH, NPOAOSIKUTENBHOCTb FOCMUTANN3ALMMU M PACcXoabl
Ha neyeHne naumeHTos (p <0,05).

Pe3ynbTarthl, CBUAETENLCTBYIOLME O BAUSHUA HYTPUTUB-
HOM NOAAEPKKN Ha pe3ynbTaThl edeHns 60MbHbIX HEMESKO-
KNETOYHBIM PakoM JIEFKOro, NOSTy4eHbl U B ApYrux onybnuko-
BaHHbIX M0 3TOMY BOMPOCY UCCNefoBaHmMsX (Tabnumua).

TakuM 06pa3oM, NPUMEHEHWUE HYTPUTUBHON NOALEPIKKM
y 60/bHBIX HEMENKOKNETOUHbIM PaKOM JIErKOro COMpPAXEHO
c bonee paHHUM BOCCTAHOBAEHMEM repMETUYHOCTU NIEMOYHOV
TKaHW, CHUXEHUEM PUCKA Pa3BUTUS MHEBMOHUM U TUMOKCe-
MWW B MOCNEONEPaLMOHHOM NMEpUOAE, CHUMXKEHWUEM YPOBHS

Mepwuop

Du3aix
uccnef0BaHuA

UcTouHuk CrpaHa

n PEBYHbTaTbI no uccnepyeMbiM Kputepusm

finBapb 2016 —

Lee, 2020 [25] Lekabpb 2017

Kopes
uccnefoBaHue

AnBapb 2012 -

Gul, 2021 [26] ﬂeKaﬁpb 2015

TprI,VIFI uccnenoBaHue

PeTpOCI’IEKTVIBHOE

PeTpOCI'IeKTVIBHOG

B rpynne c 6onee BbICOKMM YpOBHEM
HeJ0CTaTo4HOCTW NMUTaHUS OTMeYeHo borbluee
YIMCIIO NOCTIE0NEepaLMOHHBIX OCNIOXKHEHUH, @ UMEHHO:
LNMTefIbHas HerepMeTUYHOCTb JIETOYHOM TKaHU

927 (5,4 npotu 2,7%, p=0,036), nHeBMoHMs (4,6 npoTVB
1,6%, p <0,008) 1 nocneonepaLmoHHoe KpoBOTEYeHMe
(1,4 npotu 0,2%, p=0,041). CMepTHOCTb B TeYeHHe
nepBoro rofia nocrie onepawum Takxe Obla BbiLLe
B rpynne c 0onblUel He[0CTaTOYHOCTBI0 MUTaHMA
(2,7 npotus 0,1%, p <0,001)

YeM BblLLE YPOBEHb HELOCTATOUHOCTU NUTAHMS,
TEM MeHblUe 00Lasn BbixuaeMocTb (p <0,001),
HYTPUTUBHBIN CTaTyC — He3aBUCUMBIN (aKTop
NPOrHO3a [J18 HEMEJIKOKNETOYHOT0 paKa NErkoro
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CMEPTHOCTU B TEYEHWe OL4HOro roga nocsie onepauuu, a TaKk-
e COKpalleHneM Kosindectea OC/NOKHEHWUI B nocneonepa-
LIMOHHOM nepuopae, B TOM yucne VIHd)EKLI,VIOHHbIX.

MOKA3AHUA AN NPOBEAEHUA
HYTPUTUBHOW TEPANUU
Y 50/IbHbIX PAKOM JIETKOIO

[oBOps 06 M3MeHEHMAX HYTPUTMBHOIO CTaTyca M nocnes-
CTBMSAX OTCYTCTBUSA €70 KOPPEKLIMM Y BOMbHBIX PaKoM NErKo-
ro, cnepyet 6onee nofpobHO OCTAHOBUTLCA HA MeXaHU3Max
pa3BuTIA nofobHoro cocTosHus. Kak nssectHo, napaHeonna-
CTUYECKOE BIIUSIHWE OMYXOJIM OCYLLECTBNSIETCS, B YaCTHOCTH,
33 CYET CMHTE3a MenMaTopoB BOCMANEHMs, YTO MPUBOLMUT
K BO3HUKHOBEHMIO Y 60NTHOM0 COCTOSIHUA XPOHUYECKOTO BOC-
naneHus, 3aMea/IeHnIo cuHTe3a benka, BblpaboTke HelipoMe-
avatopoB (HM-Y n anba-MCI) 1 HapylweHuio MexaHu3Ma
0bpaTHOI CBA3U MEX[Y perynatopamu annetura — Nentu-
HOM Y TPENIUHOM, YTO B COBOKYMHOCTU NPUBOLUT K PasBUTMIO
aHOpeKCUW LieHTpanbHoro reHesa. llomuMo 3toro, Bbipaba-
TbiBaeMble OMyXonbio crieumduyeckme benku, NpotenHMo-
Bunmaytowmii 1 AMNMAMobMAM3yLWLMA haKTopbl, YCKOPSAIOT
obMeH BeLLecTB, yBenMumMBas pacnag cobcTBeHHoro benka
1 yckopas nunonms. Ha doHe xapakTepHbIX Ans 3MoKaye-
CTBEHHOTO npoLecca MeTabonnyeckux abeppaumi passuBa-
€TCA CUHAPOM aHOPEKCUM-KaXeKCUM, CONPOBOXKAAEMBIN yBe-
JIMYMBAIOLLENACA MOTEpeR Macchl Tena, BOCMOHUTL KOTOpYHo
Upe3BbI4alHO TAKENO.

[lonroe Bpems nocneacTeus aTMX MeTabonmuyeckux mpe-
06pa3oBaHKiA OCTAKOTCA He3aMETHbIMU, MOCKOJbKY OpraHu3M
BonbHOro KoMMeHcUpyeT pasBuBatoLLiMecs Hapylenus. 0a-
HaKo MeTaboNIMyeCKuin 0TBET, 00YCNOB/EHHBIA ONepaLMOHHON
TPaBMOMW, 3HAUNTENbHO YCKOpSET Katabonnueckue u BoKK-
pyeT aHabonuyeckue MpoLecchl, pe3Ko NoBblllas noTped-
HOCTb 6ONIbHOMO B MaKpPOHYTPUEHTaX M 0cobeHHO B benke,
KOTOpbIIA NPV OTCYTCTBUM NOCTYMIIEHNSA €10 U3BHE «00bIBaeT-
CS» U3 MbILLEYHOMN TKaHW. [ing accumunaumm atoro benka He-
06x01MMo 3HepreTUyecKoe obecneyenme (YrneBoabl M XKUpbI),
BonbLUas YacTb KOTOPbIX TaKKe 00pasyeTcs M3 COBCTBEHHbIX
TKaHeW 6onbHoro. lpu nporpeccupytolleit notepe Macchl
Tena B NpefonepaLMoHHOM Nepuoje pe3epBoB benka 1 upa
B NOC/E0NepaLyoHHOM Nepuosie He xBaTaeT. 310 06bACHSeT
B3aMMOCBA3b Mexay BenmunHoit MMT u yactoton passutus
OCIOKHEHWU B MOC/E0NepaLyoHHOM Nepuose, YTo, B CBOK
oyepeb, [OKa3biBaeT HE0OX0AMMOCTb NPOBELEHUS HYTpU-
TMBHOW MOATOTOBKM M KOPPEKLMM UMEIOLLMXCS HapyLLEHWI
NUTaTeNIbHOMO CTaTyca Ha NpefonepaLyroHHoM 3Tane [27].

CornacHo pekomengaumam ESPEN, kanopuitHocTb paumo-
Ha fomkHa cocTaBnsaTb 25-30 Kkan/Kr Macchl Tena, a obec-
neyenue 6enkoM — ot 1,0 oo 1,5 r/kr Macchl Tena B AeHb [28].
B pexomenpaumsax EBponeiickoro obLiectBa MeaMLMHCKOM
oHkonoruu (European Society for Medical Oncology, ESMO)
KonnyecTBo Oenka ewwé Bbiwe — 1,5-2,0 r/kr Macchl Tena
6onbHoro [29].
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TeM He MeHee MPUMEHEHWE 3HTEPANbHOMO MUTaHMA
Ha MpefonepauyoHHOM 3Tane Bbi3blBAaeT psaf npobnem.
B vacTHocTH, HeoafblOBaHTHas XUMWUOTEPaNUs BbI3bIBaET
pa3BuTHE MYKO3MTOB, FaCTPOMHTECTUHABHOM TOKCUMYHOCTH,
NPUBOAMT K U3BPALLEHUI0 BKYCa, HanMpuMep K He4yBCTBM-
TENILHOCTM WK, HaobopaT, HEMPUATUIO CNAJKOro, CONEHOMO
WX TOPBKOr0, YTO KOPEHHbIM 006pa3oM MeHsieT MULLEeBOe
nosegeHue 6onbHoro. MoNbITKM YBEAMUNUTL KoNUYecTBO ben-
Ka 3a CYET eCTeCTBEHHOTO paLMOoHa, KaK NpaBuno, obpeyeHs
Ha mpoBan, W B 3TOM cUTyauuu Ans obecneyeHus 6onbHo-
r0 MaKpOHYTPMEHTAMW KaK Heslb3sl Nyulle MOoAXOLAT CMe-
CU BJ1S SHTepasibHOro MUTaHWS, UMeKLLMe pa3HoobpasHbie
peLenTbl U cocTaBbl. NS npefonepauuoHHON NoAroTOBKY
B PYTMHHON MPaKTUKe UCMOMb3YHTCA IHTepasbHble CUMUH-
roBble cMeck [30]. [aHHas dopMa ymobHa Kak Anis Bpaua,
TaK M ANs naumeHTa. Takve cneuuanvsvpoBaHHbIE Mpo-
OYKTbl AueTuyeckoro nevebHoro nutaHus cbanaHcmpoBa-
Hbl M0 KOJIMYECTBY MaKpO- U MUKPO3/IEMEHTOB, BUTaMUHOB.
BaKHbIM NpenMyLLECTBOM SIBAAETCS BO3MOXHOCTb MOMY-
4uTb bonbLLOe KonuyecTBo benika B ManoM o0bbEMe cMeck,
4T0 0CODEHHO aKTyaNlbHO AN OHKONOMMYECKUX NaLUeHTOB,
TaK KaK y DONbLUMHCTBA U3 HUX CHUXEH WMAW MOJHOCTbIO
OTCYTCTBYET anneTuT. [pMMepoM CUNWHIa C BLICOKUM CO-
JepXaHueM benka B ManoM 06bEMe SBNSETCA MPOAYKT
KoMnaHun «Hytpuumsa» «Hytpuapuuk Komnakt [potenH»
(18 r benka 1 300/306 kkan B 125 mMn). CMecyH ¢ CEHCOPHBLIMY
KOMMOHeHTaMu 06nafatoT pagoM npenMyLLecTs. Tak, cMecb
C COTpPEeBalLLMM BKYCOM UMOMpPS M TpOMMUYecKuUX QpyKToB
COLLEPKUT COrpeBaloLLMe BeLLecTBa eCTECTBEHHOIO MPOWUC-
XOX[EHWS, KaK B 0CTPOM NepLe, KOTOPbIe aKTUBMPYIOT OLLy-
LLIeHWs TPOWHUYHOTO HepBa W AenaioT bonee ApKUM BOCTpK-
ATWe BKyca NULLK. B cBOIO 04epesb, CMECh C OXaXKAAI0LLMM
(pYKTOBO-ArOAHLIM BKYCOM COAEPKUT MPOM3BOLHbIE MEH-
TONa, KOTOpble aKTMBUPYIOT NepUdEPUYECKUE CEHCOPHbIE
HenpoHbl. bnarofaps owwyLLeHnio 3MeHeHUs TeMnepaTypbl
B POTOBOM MONIOCTM MaLMEHTBI ierye NepeHocAT bonesble
OLLYLLEHUs NpU NPUEME MULLYM, YTO MO3BONAET NPUHUMATD
LOMNONIHUATENbHOE MUTaHWe [axKe BO BpPeMs NpOBEAEHUS
XMMWO- 1 Ny4eBOii Tepanuu. HeldTpanbHbIN BKYC COKpaLLaeT
BMIMSHWE [OMOJHUTENbHBIX pasfpaxuTeneid U NpuryLuaet
HENpUATHbIE OLLLLLIEHUs B POTOBOI NOIOCTW Ha BCEX 3Tanax
NPOBOAMMON NPOTUBOONYXO/IEBOM Tepanuu, YTo No3BonseT
nauuMeHTaM, KOTopble M0 TEM WM UHBIM NPUYMHAM He BOC-
MPUHUMAKT BbIPAXEHHbIE BKYCOBble OTAYLIKW, CAEnath
ONTUManbHbINA BbI6OP. 3TV MHHOBALMOHHbIE peLLeHNs [aT
BO3MOXHOCTb MHAMBMAYANbHO MOAXOANTb K KOPPEKLMM HY-
TPUTUBHOrO CTaTyca KaXK[oro nauueHTa, BKIOYas naLuueH-
TOB C AMCreB3MeN 1 OTCYTCTBMEM anmneTuTa.

J. De Haan u coasr. [31] oueHMBanu nepeHOCMMOCTb
HOBbIX BKYCOB CMeLMannu3npoBaHHOro NUTaHUs AAs Noaei
C MOBbILUEHHBbIMW NOTPebHOCTAMK B Oenike y mauueHToB
C OHKOJIOrMYeCKMMU 3aboseBaHUSAIMU U HapyLIEHWAMM BOC-
NpUATVA BKYCOB U 3anaxoB. B xoge aHKeTMpoBaHus naum-
€HTbI ONMCbIBaSIX CBOW BKYCOBbIE MPUCTPACcTUSA, 3aMOHSN
OMPOCHUK M3MEHEHUS CEHCOPHBIX OLLYLLEHWUA LS OLEHKM




HAYYHEIE 0B30PHI

OMCTeB3uM, AU30CMUM U OLLLYLLIEHWI BO PTY C MOMEHTA Ha-
yana npoTuBoonyxoneBon Tepanuu. OLEHKa CEHCOPHbIX
XapaKTepUCTUK 5 MHHOBALMOHHBIX BKYCOB CMeLManu3upo-
BaHHOTO NMUTaHUS C CEHCOPHBIM KOMMOHEHTOM NPOBOAMNACch
Ha 0CHOBE CUNMHT-TecTa. B uccnepoBaHme Obino BKIKOYEHO
50 BoNbHBIX C pa3nMYHON JIOKaNM3aLMen onyxoneBoro Npo-
Lecca, 88% onpolleHHbIX MosTy4anyu NpOTUBOOMYXOJEBYH
XMMMOTEpanuio B MOHOPEXUME U1 B KOMBMHaLuu ¢ yye-
BOI/TapreTHol Tepanueit. [lo aaHHbIM onpoca, y 60% naum-
€HTOB, MOJTy4aBLLUMX NPOTMBOONYXOJEBYIO TEpanuio, Habmo-
[anoch HapyLUeHWe BOCNPUATMSA BKYCOB, Y 26% — 3anaxos.
Y naumeHTOB C LMCreB3MeN B COYETaHUU C AU30CMUEN
unn 6e3 Hee, MONyyaBLUMX MPOTUBOOMYXONEBOE JIEYEHME,
Habnwopjanacb [JOCTOBEpHas pa3HMLA MeXnay BKYCOBbI-
MU MPUCTPACTUAMM: BONBLUMHCTBO U3 HUX MPeAnoYMTano
oxnaxpanwmi hpykToBo-aroaHbi Bryc (92% c aucres-
3ueit u 94% c pucreBsven U AWU30CMMEN), HENTPaNbHbIi
(69 1 77% coOTBETCTBEHHO) M COTPEBAOLLMIA BKYC MMOU-
pA U Tponuyeckux GpykToB (65 1 69% COOTBETCTBEHHO).
OTMeTMM, 4TO Npu BbIbOpe 3HTEpPanbHOMO MUTaHUS MaLy-
eHTbI Bbl 0YeHb pasbopurBbl NpY BbIbOpEe BKYCOBbIX OT-
LYLWEK CUMUHra.

TakuM 06pasoM, npu KOPpeKUWUW HYTPUTUBHOIO CTaTy-
ca 60NbHbIX HEMENKOKNETOUYHBIM PaKOM NIETKOT0 Mbl UMe-
eM B apceHane cpefctBa mof Nboi 3anpoc u nbyw
KIIMHUYECKYID CUTYaLMK, KOTOpas MOMET BO3HUKHYTb
B XOJe KaX[oro 3tana npoBOAMMOro MPOTUBOOMYX0/1EBOr0
NeYyeHus.

3AKJIKYEHUE

HenocTato4HOCTb MUTAHUA Y NALMEHTOB OHKOIOMMYECKOro
npoduns B LIEIOM U Y 60NbHBIX HEMEKOKETOUHBIM PaKoM
NErKoro B YaCTHOCTM SIBNISAETCA PacnpoCTPaHEHHOW npobre-
MOJ M BCTPEYaeTCs, N0 HEKOTOPbIM AaHHbIM, B 70% cnyya-
eB. [pu 3TOM npoBefieHNe XMPYPruHECKOro BMeLLaTeNbCTBa,
a TaKkKe XUMMO- W Ny4eBON Tepanuu ycyrybnseT uMeroLLmecs
HapyLLeHus.

B HacTosiLee BpeMs He BbI3bIBAET COMHEHWIA TOT (aKT,
YTO [ONOSHUTENbHAA HYTPUTMBHAA MOAAEPXKKA No3BonseT
COKPaTUTb KOMIMYECTBO NOCNEONePALMOHHbBIX OCIOXHEHWN.
W xots BOMpOC peMMOB NpoBeAEeHNs HYTPUTUBHOM Tepanum
W BblDOpa ONTUMaNbHbIX CMeceil Mo-npexHeMy OCTaéTcs
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AVUCKYTabemnbHbIM, OHO U3BECTHO HaBEPHSIKA — HYTPUTMB-
Hasi MofiepXKKa ABNAETCA HEOTbEMIIEMON YaCcTbio MPOTUBO-
OMyXO0/IEBOTO JIeYEeHHS.

[OMO/IHUTE/IbHO

UcTounuk dmHaHempoBaHus. Cratbst NOAroTOBMEHa NPY NOLAEPK-
Ke KoMmaHum «HyTpuums».

Kondnukt untepecos. CrioHcop Nyb/vKaLmv He NpuH1Man yqacTue
B MOAFOTOBKE CTaTby, MOMCKE NEPBOMCTOYHMKOB, aHanm3e LaHHbIX,
HanMCaHuMy v NpaBKe pyKonucy, GOPMUMPOBaHMK BbIBOLOB. ABTOPHI
[EKapypyIoT OTCYTCTBUE UHBIX KOHDIIMKTOB MHTEPECOB, CBA3AHHBIX
€ nybAnKaLmMen HacToALLLEN CTaTbK, O KOTOPbIX CedyeT COobLLUMT.
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1 0006pnIn GUHANBHY0 Bepcuio Nepen nybnvkaumen). Hanbonb-
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Ko — cbop W aHanu3 NuUTepaTypHbIX AaHHBIX, HanKcaHWe TEeKCTa;
0.A. ObyxoBa — AmM3alH pabotel, cbop v aHanu3 IMTepaTypHbIX
[aHHBIX, MHTEpNpeTaLms pe3ynbTaToB paboThl, KpUTUHECKWIA Nepe-
CMOTP COAEPIKaHWA TEeKCTa, YTBEPXKAEHWEe OKOHYaTeNbHOro Ba-
puaHTa TekcTa; .B. KoHoHel, — am3aiH paboTbl, KpUTUYECKUIA
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MeTtabonuyeckue npepuKTOpbI
YXU3HEYrPOXKAIOLMX COCTOAHUM
y 60/1bHbIX B XPOHUYECKOM KPUTUHECKOM COCTOSIHUM

A.E. Wectonanos'- 2, A.B. flkosnesa', 0.5. Jlykbsanew', M.B. MNetposa' 3

! MepepasnbHbIi Hay4HO-KIMHUYECKNIA LIEHTp peaHnMaTosiori 1 peabunutoniorn, Mockea, Poccust
2 PoccuiicKan MeaNLMHCKas aKaZeMua HenmpepbiBHOro npodeccuoHanbHoro obpasosanus, Mockea, Poccust
3 Poccuiickuii yHuBepeuTeT apy6bl Hapoaos, Mocksa, Poccus

AHHOTALMA

brnaropaps coBpeMeHHOMY YpOBHIO pasBUTUS MeAMLMHbI BCE DOMblue NaUMEHTOB BLIKMBAET NOCNe TAMENbIX OCTPbIX
3abonesaHnit. OfHaKo NpU 3TOM YacTb MALMEHTOB OCTAETCS 3aBUCUMON OT CUCTEM Xu3HeobecneuyeHus. [103TOMy XpoOHM-
UECKOEe KPUTUYECKOE COCTOSHME ABNSIETCA aKTyanbHOW Npobnemoi NauMeHTOB OTAENEHUS! MHTEHCMBHOM Tepanun. OcHoBoM
[aHHOro CUHPOMOKOMI/IEKCA SIBNSETCS [e3afanTUBHasA PeaKuus Ha ANUTENbHO CYLLECTBYIOLME CTpeccoBble (aKTopbl.
B paHHOM 0630pe paccMoTpeHbl OCHOBHblE NaTO(U3MUONOTUYECKUE MEXaHU3Mbl XPOHUYECKOr0 KPUTMYECKOTO COCTOSHUS,
a TaKXe pa3BuBalOLLMecs BCeACTBUe 3TOro MeTabonnyeckue HapyleHus. [poBeaeH UTepaTypHbIi MOUCK B aHT/I0A3bIY-
HOM TeKCTOBOM 6a3e [aHHbIX MeAMLMHCKMX W Bronorudeckux nybnmkaumii PubMed, Scopus, a Takke poccuitckoi 6ubnmo-
rpadmyeckon cucteme PUHLL, WnTepean oxsata — nocneatve 20 net. AKLEHTbI caenaHbl Ha CUCTEMHOI BOCMaIMTESbHOIA
peakuuu, peakuuu runepMetabonnaMa-runepkarabonmama, HapyLIeHWsX YrieBOoAHOro, BesKoBOro U XUpoBOro 06MeHa,
Pa3BUTUM BTOPUYHOI CapKOMeHWM. B 3aK/ioueHMe TakKe pacCMOTpeHbl 06bEM MeTaboIMYecKoro KOHTPOS U MHTEHCHUBHaA
HYTPUTUBHO-MeTabosMyecKas NOLAEPHKA, ABNAIOLLAACH BaXXHON COCTaBNSAIOLLEN KOMMIEKCHOrO NOAX0AA K Tepanumu Xpo-
HWYECKOro KPUTUYECKOro COCTOSHUA.

KnioueBble cnoBa: XpoHMYECKOe KPUTMYECKOE COCTOSIHME; MOBPEXAEHWe rofoBHOM0 M0O3ra; MeTabonnaM; capKoneHus;
HYTPUTUBHAs NOAJEPIKKA.
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Metabolic predictors of life-threatening conditions
in patients in chronic critical illness
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ABSTRACT

Due to modern advances in medicine, more and more patients survive after severe acute diseases. However, some such
patients remain dependent on life-support systems. Therefore, a chronic critical condition is an urgent problem for patients
in the intensive care unit. The main syndrome of this complex is maladaptive responses to long-term existing stress factors.
This review examines the main pathophysiological mechanisms of chronic critical illness, as well as the resulting metabolic
disorders. A literature search was conducted in the English-language databases of medical and biological publications PubMed
and Scopus, as well as the Russian bibliographic system RSCI. The coverage interval was the last 20 years. Emphasis was
placed on the systemic inflammatory reaction; the reaction of hypermetabolism-hypercatabolism; disorders of carbohydrate,
protein, and fat metabolism; and the development of secondary sarcopenia. In conclusion, the volume of metabolic control and
intensive nutritional and metabolic support, which are critical components of a comprehensive approach to the treatment of
chronic critical illness, are key considerations considered.
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AKTYAJIbHOCTb

B 1985 r. K. Girard u T.A. Raffin Bnepsbie onucanu oco-
DEHHOCTM BOSbHBIX, ANUTENBHO HaXOAMBLUMXCA B OTH4Ene-
HWUM peaHMMauuu W UHTEHCUBHOM Tepanuu (OPUT), v BBenm
TEPMUH «XPOHUYECKUE KpuTUdeckue bonbHble» (chronically
critically ill) [1]. B nocneaytowem pasHbiMM aBTopamMm Obiau
BBeLeHbl TepMuHbl prolonged critical illness, protracted critical
illness, Kotopble 03Ha4anu ANUTENbHOE WK NPOAJEHHOE
Kputnyeckoe coctosiiue (G. Van den Berghe u coasr., 1998)
(2, 3. U3 obuwero uucna nauuentoB OPUT ot 6 go 10% co-
CTaBNAT 00/bHbIE C CUHAPOMOM XPOHUYECKOTO KPUTUHECKOTO
coctosHus (XKC). CnesyeT 0TMETUTb, YTo [ONIS AAHHOM KaTero-
pun bonbHbix B OPUT 3a nocnepgHue rofbl MMEeT TeHAEHLMIO
K yBenuyenuto [2-5].

Crporue onpefeneHns XPOHUMYECKOTO KPUTUYECKOrO 3a-
boneBaHus pasnuyatorcs. 0aHO M3 HUX — TpeboBaHKe wuc-
KyccTBeHHo# BeHTUnAummM nérkux (MBJT) B Teuenue 21 pHA
unn bonee [6]. Mo oueHkaM, y 5—10% naumeHTOB, KOTOPLIM
Tpebyetcs MBJ1 Kak YacTb ux HayanbHoro 3aboneBaHus,
B JaNbHEMLLEM Pa30BLETCA XPOHUYECKOE KPUTMYECKOE 3a-
bonesaHue. bonee yeM y TpeTu nauMeHTOB nocne cencuca
1 B 4aCTHOCTM nocsie abAoMUHaNbHOro cerncuca passuBaeTcs
XKC [7, 8], a no paHHbIM KaHaACKMX aBTOPOB, 3TO COCTOSA-
HWe pa3BMBAETCA Y KaM[Oro LIECTOro nauueHTa MHTEHCUB-
How Tepanuu [9]. Obyas pacnpocTpaHEHHOCTb OLLEHMBAETCS
B 34,4 cnyyas Ha 100 000 HaceneHus, a No AaHHbIM AMOHCKUX
aBTopoB, Aocturaet 42,0 cnyyas Ha 100 000 HaceneHus (npu
3TOM AaHHbIN NOKa3aTeNb HEYKIIOHHO YBETMYMBAETCS C BO3-
pactoMm, gocturas 1096 cnyyas Ha 100 000 HaceneHus B BO3-
pacte ctapiue 85 net) [10].

[ins oueHKM dU3NYeCKMX METOAUK HaMW NPOBEAEH u-
TepaTypHblii MOUCK B aHI0A3bIYHON TEKCTOBOM ba3e AaHHbIX
MEAMLMHCKMX W Bronorudeckux nybnmukaumin PubMed, 6u6-
nvorpadmyeckon n pedepatnBHoii base AaHHbIX Scopus,
a TaKKe poccuinckoii bubnuorpaduueckoin cucteme PUHLL,
WHTepBan oxsata — nocnegtue 20 ner.

MATO®U3N0/IOMMYECKUE ACMEKTDI
XPOHMYECKOI0 KPUTUYECKOIO
COCTOAHUA

B HacToswee Bpems noHaTue XKC onucbiBaeT naumeHToB
OPUT, nepexuBLUMX KPUTUHECKOE COCTOSIHME W HYXKAAHOLLMX-
€S B A/MTENIbHOM NPOBELEHUU WHTEHCUBHOW Tepanun —
3aMeLLeHUN UK NOJAEPKAHUN HKU3HEHHBIX DYHKLMA.

XKC npepcTaBnseT cnenyoLlyld COBOKYMHOCTb 0CODbIX
HapyLLeHWii roMeocTasa U MeTabonusma:

o [UTeNbHas UHTEHCUBHAA Tepanus C 3aBUCUMOCTbIO OT
WBJT v BbINO/IHEHWE TPaXeocToMuy;

e pasBUTUE HYTPUTMBHO-METAbONMYECKON HeLOCTAaTO4HO-
CTM MO TUMYy KBalMopKopa (HefoenaHWe, KaTabonusM
OenKkoB, rMNoanbbyMUHEMUSt U aHacapKa, runeprimke-
MU, Bbl3BaHHasi CTpeccoM, runeppesopbums KocTei
1 neduunt ButammHa D);

Tom 3, N2 1, 2022

DOl https://doi.org/10.17816/clinutr105625

KnuHrieckoe nutaHmne v Metabonmam

e WUMMyHHas AMUCOYHKUMA C MOBBILIEHHOW BOCMPUUMYM-
BOCTbIO K MHEKLMAM;

HapylleHWe BYHKLWM HENPOIHAOKPUHHBLIX Ocen (rumnoTa-
namo-runodusapHo-TUpeouaHas cuUcTeMa M rnoTanamo-
runodu3apHo-roHafoTPONHas CUCTEMa);

*  KpWUTWYeCKas NOSIMHEMPONATMsA X MUONATUA C COMyTCTBY-
IOLLIMM UCTOLLIEHUEM TSKENON CTENeH!;

e pasBUTME MPOJIEXXHEN U HapYLIEHWE 3aXKMBIEHUS paH
U3-3a He[0CTaTOYHOCTU MUTaHWSA, BAMTENBHON rMNoau-
HaMUW 1 HeAepXaHUs MouK;

*  HEMPOKOTHUTUBHASA OUCOYHKLMS, BKIOYAA KOMY, AeNn-
puiA 1 genpeccuio.
3TV NPOSIBNEHUSA ABNSKOTCA Pe3yNbTaToM MeTabonMyecknx

HapyLLeHWH, xapakTepHbix He Tonbko anst XKC, Ho n obLuei

nonynsumm naumeHtos OPUT, B TOM umncne ocTpbIX KpuTHye-

CKUX COCTOSIHUIA.

HecMoTps Ha MHOrouMc/eHHble MCClef0BaHms, Kacalo-
wmecsa natodpmsmonormm XKC, 1o HacTosLLero BpeMeHun eau-
HOTO MPEACTaBNEHUS 0 HUX He CIIOXWUNIOChb. TeM He MeHee
B OCHOBE JieXaT Nnpexze Bcero Metabonmnyeckue Hapylue-
Hus. B ocHoBe natodwmsmonormm cungpoma XKC paccmar-
pVBalOTCA U CABUTW B QYHKUMM afeHorunodusa: u3MeHe-
HWe CEKpeLun TMPEOoTPONMHA W NPONaKTUHA — CHUKEHUE
YPOBHS TUpPEOMAHbIX ropMoHOB. CyLlecTByeT Teopus anso-
CTa3a, B KayecTBe OCHOBHOIO MexaHu3Ma npepnosiaralrcs
HEMPO3HOKPUHHBIE U3MEHEHUS!, NAaTOrEHETUYECKME CLBUTH
B 06MeHe BUTaMMHa D 1 MeTabonm3aMa KOCTHOM TKaHW; Na-
TOJOMUs, COMPSXKEHHAA C MHAYKUMEN CUCTEMHOW BOCManM-
TENbHOW peakuuu; U3MeHeHus B banaHce nNpo- WU NpoTMBO-
BOCMaUTENbHBIX MEAMATOPOB C HeraTMBHbIMK 3 heKTamMu
B BMae LiepebpanbHoi AMCPYHKLMM, MbILEYHOM cnabocTy,
HYTPUTUBHOI HELOCTAaTOYHOCTH.

Metabonmnueckyto uenouky npu XKC MoxHo paccMoT-
peTb KaKk nocefoBaTesibHoe pasBuTHe B OTBET Ha arpeccuio
CneayloLmxX peakuui: annoctas (roMeocTas) — B OTBET
Ha arpeccuio MPOMCXOAMT BbIOPOC NPOBOCMANUTENBHbIX M-
TOKMHOB, NPOMEXYTOYHBIN METaboIM3M — BMOXMMUYECKMUIA
pacnap, MomeKyn rIK03bl U IUMWUAO0B, COMPOBOXAAKLLMIACS
BbIpabOTKOM 3HEprv B BUAE MONEKYN afleHO3UHTpudochara,
HapyLueHue Bcex BuaoB 0bmeHa — XKC.

Mpu3Haku XKC:

1) nuTaTenbHas HefOCTAaTOMHOCTb (CHUKEHWE KIIETOYHOM
Macchbl, KaxeKcus);

) ocTeonopos, neduunuT BuTaMmHa D;

3) rvneprvkemus;

) HEeMpO3HAOKPUHHBIE HApYLLEHUS;

) NonMHerponaTus, MUONaTus;

) MponeXHW, MEANEHHOE 3aXKMBINEHWE PaH;

) MHObEKLMOHHBIE OCNOXHEHUS;

8) opraHHas/nonuopraHHas HeAOCTaTOYHOCTb;

) Aenpeccus;

10) MBI, TpaxeocToMa.

Mo coBpeMeHHbIM NpeACTaBNeHMSM BeAYLUYH poOJib
B (hOpPMMUPOBAHUM KPUTUYECKOTO COCTOSHWSA, BCEM Lienu Xa-
PaKTepHbIX NAaTOPU3MONOTMYECKMUX PeaKLuid, B TOM Yucie
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M NOSMOPraHHOW HeLOCTaTO4HOCTM, UrpaeT CUCTEMHAA BOC-
nanuTenbHas peaxums.

OTBET opraHM3Ma Ha CTPEecC BKJIOYAET aKTUBALMIO runo-
Tanamo-runom3apHo-HaNoYeYHNKOBOW M CUMMATUYECKOM
HEpPBHOW CMCTEM, COMPOBOXAAILLYHCA MOBbLILLEHHOW CeKpe-
LMen ropMOHOB HaLMOYEYHWKa, U COCTOMT U3 BOCMasIeHMs
W aKTUBaLMK UMMYHHOM cucTeMbl. Bbibpoc B cucTeMHBIN Kpo-
BOTOK DOJIbLUIOIO KONMYECTBA pasnnyHbIX FOPMOHOB OKa3blBa-
eT NpsMoe BAUsSHME Ha PYHKLMOHAbHOE COCTOSIHUE OpraHoB
U cUCTeM, OCHOBHble MeTabonnyeckue npoueccol [11].

Hapsgy c HapylleHWsMM Helipo3HAOKPUHHOW peryns-
LM B (OPMMPOBaHMM CUCTEMHON BOCMANIUTENbBHOW peaKLmi
ONpefensioLLyi0 Posib UrPaeT NOBbILLEHHbIA CUHTE3 LIMTOKU-
HoB. B nocnegHee BpeMs MHOrve uccnefoBaTeny BblAENSOT
0C00bIN ONpeaeneHHbIN 3HAOTM, KOTOPbLIN Yalle BCEro npu-
BoguT K pa3sutio XKC. [laHHbIM 3HA0TUN XapaKTepu3yeTcs
paHHel rMnepBOCNanUTENIbHOM peakLMen ¢ NepcucTUPYHLLIMM
BOCManeHneM u UMMyHocynpeccuen [12]. UMetotcsa sBHble
OT/IMYMA B MapKepax BOCMaNeHUs, OKWUCITUTENIBHOTO CTpec-
ca, MeTabonM3mMa aMUHOKMCIOT U U3MEHEHWU B MUKpobuo-
Me KuleyHuKa [13]. Takue naumeHTbl UMeloT Doee BbICOKUI
ypoBeHb 61MOMapKepoB BocnaneHus (MHTepneikuHbl-6, -8;
DenoK, MHLYLMPOBaHHbIA raMMa-MHTEP(HEPOHOM; MOHOLM-
TapHbIA XeMOATTPaKTaHTHbIN NpoTenH-1), IMMyHoCynpeccun
(MHTepnelKnH-10, pacTBOPUMBLIN NIUraHA 3anporpamMMmpo-
BaHHOW KneTouHol cmepTu-1), cTpeccoBoro MeTabonuama
(C-peakTtuBHbIA  Benok, rmoKaroHonoaobHel nentua-1)
W aHrmoreHesa (aHruomo3aTuH-2, dakTop pocTa 3HAOTENUs
cocynos, GaKTop CTpoManbHbIX KNeTok-1) [14-16].

XoTA CMHOpOM CTOMKOrO BOCManeHWsi, UMMYHOCYNpec-
cum 1 KatabonmaMa (Post Intensive Care Syndrome, PICS)
He ABNAETCA CneuMdUYHBIM U HabnfaeTcs npu psge co-
CTOSIHUIA, BK/OYas CEncuc, TpaBMy, pacrnpoCTPaHEHHbIN
OHKOMOTUYECKUIA NPOLIECC U XPOHMYECKME BOCMANUTESNbHbIE
3aboneBaHus, 60NBLUMHCTBO aBTOPOB MOALEPIKMBANOT ULELD
[MABEHCTBYHOLLEN PONiM AaHHOMO cuHapoMa B passutum XKC.
Tak, Hanpumep, B 0630pe 2012 r. LeHTp uccneposaHus cen-
cuca M KpuTuyeckux 3aboneBanuii YHueepcuteta Onopuap
ONpefenua ero Kak KIMHUYECKUI 3HAOTUN, NEXaLLuii B oc-
Hose ¢eHotuna XKC [17]. PICS npepcTaBnsieT coboii 06Lumii
YHUKaNbHbIA MMMYHOOTUYECKUIA 3HAOTUMN, 0BYCNOBNEH-
Hblii NMOCTOSHHBIM BbICBODOKEHNEM 3HAOTEHHBIX anapMu-
HOB, 00pa3ytoLLMXCA MB0 M3 MUKPOOHLIX NPOAYKTOB, MO0
13 NOBPEXEHHbIX B Pe3ynbTaTe KIETOUYHOrO CTPecca TKaHel
[7, 17]. CuntaeTcs, 4T0 anapMmMHbl TaKKEe XPOHUHECKY BbICBO-
boxpatoTca B pesynbTate MPOLO/IKAKLLEroCs OKUCUTENb-
HOM0 M MUTOXOHLPUABHOTO NOBPEXAEHMS B NMOYKaX, NETKNUX
1 knweynuke naumenToB ¢ XKC, cnocobcTeys npogonkeruio
cnaboBblpayKeHHOro BocnaneHus nocne cencuca [18, 191.

TakKe BaXHO OTMeTUTb, 4To 3HAoTUN PICS pnaet npen-
CTaB/ieHMe O HapyLLUeHUM PEerynsuuu UMMyHUTETa W JuC-
(QYHKUMOHABHOM 3KCTPEHHOW MMENION03TUYECKOW peaKLuu,
Habnonaemon y naumenToB ¢ XKC nocne cencuca [17]. Octpas
WH(EKLUMA MHWALMMPYET MODMIM3auLmMio 3penbiX MUenous-
HbIX K/NETOK, 4TO NMPUBOAMT K UCTOLLEHMIO 3aMacoB KOCTHOMO
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MO3ra U nocrenyoLLeMy BbICBODOXKAEHMIO Bonee He3penbix
nonynsaumiA. OQHaKo Npy CTOWKOI cnaboii nepefade cUrHa-
noB, HabmoAaeMoi NpyU XPOHUYECKUX BOCMANUTENBHBIX CO-
CTOSHUSIX, TAKWUX KaK MO3AHMIA CENCUC UNW 3710Ka4eCTBEHHOE
HoBOOOpa30oBaHue, HabnaaeTca caBUr B CTOPOHY Mobunu-
3aLMM M MaTONOMMYECKON aKTUBaLIMM HE3PESTbIX MUEMOULHBIX
nonynauuiA. [inutensHoe TeueHue nogobHoro npowecca cno-
cobCTBYET pacnpoCTpaHeHNH NEPCUCTUPYIOLLENO BOCTA/IEHMS
u ocnabnseTr afjanTMBHbIMN UMMYHHbIA OTBET NMOCPEACTBOM
nofaenenma T-knetok [19]. TpaHCKPUNTOMHbIE MaTTEPHbI
Y BbKMBLUMX MOC/IE CEMNCMCA BBIABMAKT NPOAOIIKALOLLYHCS
VMMYHHYI0 JMCKPa3uio Ha YpOBHE TPaHCKPUMTOMA NeKouu-
TOB KPOBM, COMMACYHLLYHCA C NEPCUCTMPYIOLLMM BOCMane-
HMeM U uMmyHocynpeccven [20]. Takke B TeyeHuu cencuca
MPOTrHOCTUYECKMM (DAKTOPOM MOXET CNYXMWTb COOTHOLLE-
HWe «HerTpodunbl — nuMdouunTbl». Mo aaHHbiM W. Linling
W COaBT., YK€ Ha CejbMOi [ieHb OCTPOro MPOLEecca BbICOKOE
KONIMYeCTBO HeWTpodmnoB Ha QOHe NPOrpeccuBHOrO CHU-
XKEeHUa yucna numdoumToB Koppenupyet ¢ passutueM XKC
B MCXofe centuyeckoro npouecca [21].

MocTarpeccuBHas peakuust opraHu3Ma, BKJIOYaloLLas
HEeMpO3HAOKPUHHbIE CABUMM U NaTONOMMYECKYH aKTUBHOCTb
MeaMaTopoB BOCManeHus, 00YCNOBNMBAET HapyLIeHUs
MaKpo- ¥ MUKPOLMPKYNALMK, TEMOAMHAMMKU, BCEX BMAOB
obMeHa (benkoBoro, yreBoLHOO, IMMMAHONO), aKTUBALMHK
KoarynaumoHHbIX cucteM. [octarpeccuBHble HapyLUeHUs
MeTabonmaMa 00beAMHAIOT B eAMHBIA CMHAPOM rMNepKa-
Tabonuama-runepmetabonuama [191. Itor cuHapoM — He-
cneundryeckan CUCTEMHasA OTBETHAA peaKLMs OpraHu3Ma
Ha MOBPEXAEHUs Pa3fIMYHOW 3TMONIOTUM, XapaKTepusylo-
LLasACA AUCPEryNATOpPHBIMU U3MEHEHUAMM B CUCTEME «aHa-
00nM3M — KaTabonusmy», pesKUM yBesIMYeHUeM noTped-
HOCTW B [lOHaTOpax 3HepruM U MAacTMYecKoro Marepuana,
POCTOM peasibHOl 3HepronoTpebHOCTU U MapaniefibHbIM
pasBMTMEM MaTONOrMYeCKOol TOIEPaHTHOCTW TKaHel opra-
HWU3Ma K 00bIYHBIM HyTpHeHTaM. [103TOMy HeCcMOTpS Ha paH-
Hee afieKBaTHOe Hay4yHo obocHoBaHHOe nutaHue B OPUT,
y nauueHTtoB B XKC Habniopatotcs CToMKoe BoCmaneHue
¥ UMMYHOCYMNPECCHS, @ UMEHLLMECS KOHLENLMN HYTPUTUB-
HOW MOAJEPXKN MOTYT YNYYLIWTb JIULWb KPaTKOCPOUHbIE
pe3ynbTaThl [22]. OCHOBHLIMK MOKa3aTeNsMM MeTabonn3Mma,
CBUAETENbCTBYOLWMMM 0 Hanuuuu Y naumenTa XKC, senstot-
Cs HapyLueHus 6enkoBoro 0bMeHa (rMnoanbbymMuHeMms, -
MONpOTEUHEMUS U CHUXKEHME YPOBHSA TpaHCdeppuHa), Hapy-
LUEHMS MOHHOTO 06MeHa (CHUMEHWe KOHLLEHTPaLMU MarHus
U ene3a), pa3BuBaloLLMeCs BCIEACTBUE NPOACTKAOLLMXCS
npoueccoB runepmetabonnaMa-runepkarabonmama ¢ Mo-
MeHTa nepBuyHoOro nospexaenus [23]. Mpu aToM xapakTep-
HbIM HYTpUTUBHLIM Npu3HakoM XKC aBnsetca pa3suBato-
wasicsa B ucxoge PICS obLuas ycTonumBocTb K aHabonmueckoMy
ahdeKTy nuLLeBbIX A06aBOK. B KOHEUHOM cyeTe Mbl UMeeM
LENo C HACXOAALLEN (EeHOTUNUYECKON Crupanbio, Ans Ko-
TOpOW XapaKTepHbl NPOrPeCcCUPOBAHNE KaXeKCUM W MblLLEY-
HO cnabocTn, CHWXEeHWe cnocobHocTH K peabunutaumm,
a TaKKe CTOMKMM KaTabonm3M Ha (OoHe BANOTEKYLLEro
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BOCManeHMs ¢ HeCcnocobHOCTbI0 BEPHYTLCS K HOPMabHOMY
rOMeoCTasy 1 NOBbILIEHHblE PAcXofbl 3HEPruu [24].

B ocHoBe HapywweHuii 6enkosoro obmeHa npu XKC nexut
HapyLUeHWe BHYTPUOPraHHOM LMPKYNsLmmM Kucnor. [py atoMm
BeLyLLYK pO/ib MrpaloT B3aUMOLENCTBUS «CKENeTHasA MYCKY-
natypa — neyeHb» U «MyCKynaTypa — KULLEYHUK». /3-3a
pacnaga 6enka cKeneTHOW MyCKynaTypbl NofAepIKMBaeTCs
OTpULaTENbHBINA a30TUCTbIA BanaHc, YTO KIIMHUYECKW NPosiB-
NAIeTCS MPOrpeccupyloLLiei NoTepeii Macchl Tena, a B pesynb-
TaTe CHWXEHUA KOHLEHTpauum 6enKoB B KpoBY (B YacTHOCTH,
anbbyMMHa) MOXET HapacTaTb OTEYHbIA CMHAPOM. Bo Bpe-
Ml CENTUYECKUX COCTOSIHMIA CKOPOCTb pacnaja W Bbigene-
HWUA aMUHOKUCIIOT U3 CKENETHOW MbILLLbI MOXeET B 3-5 pas
npeBbILLaTh HOpManbHble 3HaueHus. [lpu aTom yBenuueHue
YPOBHSl MOYEBMHBI U, KaK CNeCTBUE, Bo3pacTatoLLas noreps
asora 06ycnoBieHbl KOMMNEHCATOPHBIM MOBLILLEHUEM Meve-
HOYHOM Ae3amMuHaumm [19, 25].

Takum 06pa3oM, npu pa3BUTUM NOCTarpecCMBHOMN peaK-
UMM GopMUpyeTcs aMUHOKUCTIOTHBIN LUYHT «MblLLILA — ne-
ueHb» [26]. MoBbilweHue benkoBoro MeTabonuama B ckenet-
HOM MycKynaType (B YacTHOCTH, BbIDPOC anaHWHa) NpuBoaUT
K ycureHuio cuHTe3a benikoB ocTpon hasbl W ITIIOKOHeore-
He3a B neyeHn. Kpome Toro, npu KatabonmaMe MbILLEYHON,
a TaKXKe JIErOYHOW TKaHW MOBLILLAETCA KOHLEHTpaUMS ry-
TaMmuHa. llocTynneHue 3Toi MonieKynbl B MeYeHb NPUBOAUT
K aKTWUBaLWMM cUCTEMbI KyNdepOBCKUX KIETOK W MPOAYKLUMH
LMTOKMHOB [27].

KpoMe nepeuncrieHHoro, yriepoaHbii KapKac ryTaMuHa
CITY)KUT [T1aBHBIM UCTOYHUKOM 3Heprumn Ans ObICTPOAENSLLMX-
€Sl KINETOK, TaKUX KaK KULLEYHas CIU3NUCTas, anbBeosoLuThl,
pensimecs IMMAoumTbl. [NyTaMuH CYXUT MaBHbIM Nepe-
HOCUMKOM a30Ta U3 CKeNeTHOWM MyCKyNaTypbl BO BHYTPEHHME
opraHbl [28]. OcHOBHbIM MecToM MeTabonu3Ma nyTaMuHa
ABNSAETCS KENYA0YHO-KULIEYHBIN TPaKT, B KOTOPOM acCUMu-
nvpyetca o 30% umpKynupytowiero ryTamuHa. Jeduunt
[yTaMUHA B KPUTUYECKUX COCTOSHUAX BELET K paspyLUEHMI0
KuwweyHoro 6apbepa [29].

Takum 06pa3om, runepmetabonuaM y nauueHTOB Npu
CcTpecce, 06YCOBNEHHOM MOBPEXLEHWUEM WM UH(EKLIMEN,
CBSI3aH C YBENMYEHWEM MbILLEYHOr0 MpOTeonn3a, MoBbl-
LUEHHbIM 00pa30BaHMEM MOYEBUHbBI B MEYEHH, YBEIMYEHNEM
MPOAYKLMW TTIIOKO3bl U MoBunu3aumum xupa. Y naumeHToB
C TPaBMOJi U CencucoM 0bHapyKMUBaAeTCA YBENUYMBAIOLLASACS
CKOpOCTb KaTabonnama benka ¢ bonee yMepeHHbIM yBeNnYe-
HWeM cuHTe3a ocTpodasHbix BenKoB, MpK 3TOM CoXpaHseTcs
oTpuLaTenbHbIi banaHc asota. BHyTpuBeHHbIE UHQY3MM fo-
CTaToOYHOTO KOMIMYECTBA aMUHOKUCIIOT YaCTUYHO YBENUYMBAIOT
CKopocTb 6enKoBOro CUHTE3a, HO CTeneHb Katabonnama ben-
Ka, KaK OblIo 0TMEYEHO BbILLE, OKA3bIBAETCS HEUYBCTBUTE b-
HOI K napeHTepasnbHOMY MUTaHMI0.

[lvarHocTuka cuHapoMa runepkatabonnaMa-runepMera-
60/M3Ma Ha CerofHAWHWA AeHb MOXET NPOBOAMTLCA C MO-
MOLLBIO PSiAA KIIMHUYECKMX, BYHKUMOHANBHBIX, Bruoxummye-
CKuX napameTpoB. OfiHaKo HONBLUMHCTBO U3 HUX He SBNAKTCS
PYTMHHBIMM M LUMPOKO He MCMOJb3YKTCA B KIMHUYECKOM

Tom 3, N2 1, 2022

DOl https://doi.org/10.17816/clinutr105625

KnuHrieckoe nutaHmne v Metabonmam

npakTuke. Hanbonee yacto ANS OLEHKU UCTUHHBIX MOTEpb
Benlka NpUMeHSAIOTCA MOKa3aTeNM IKCKPeLMK asoTa C Mool
U asotucToro banaHca.

loTepy a3ota ¢ Moyoii MeHee 5 T B CYyTKM COOTBETCTBYHOT
He3HauMTENbHON BbIPAaXEHHOCTW peaKkuuii benKoBoro Kara-
bonuama. kckpeums ot 5 go 10 r xapaktepHa ans 60/bHbIX
C YMepeHHO BblpaeHHbIM KaTabonnamoM. Taxenas Katabo-
NMYecKan peakums xapaKTepusyeTcs NoTepsIMM a3oTa C Mo-
yoii 6onee 10 r B CyTKM, YTO COOTBETCTBYET moTepe bonee
62 r 6enka. B kayecTtBe nonesHoro buomapkepa benkosoro
MeTabonu3ma, UCnonb3yeMoro B AMArHOCTUYECKMX M Mpo-
rHOCTUYecKUX Lensx y nauuentoB OPUT, J. Khan u coaBT.
npeanaralT u3MepeHue 24-4acoBoii 3KCKpeLMM KpeaTuHu-
Ha ¢ Moyon [30].

HapyweHue MeTabonusma nunupos

Ha doHe n3MeHeHMs ropMoHanbHoOro cratyca BO Bpems
TAXKENOTO CTpecca NpOMCXOAMT MoBMUNM3aLMs 3anacoB Tpu-
rULepuaoB. B JaHHOM npouecce yyacTBYKT KaK Katexo-
NaMWHBbI, TaK M MPOBOCMANUTENbHbIE LIUTOKWHBI — (aKTop
Hekpo3a onyxonu anbda (PHO-a), uHTepneikuH-1 [31].
OpHaKo BbIGpOC MMPHBIX KUCMOT yalle BCero npeBsblllaeT
3HepronoTpebHocTh 6onbHOro. CBOBOAHbIE KUPHbIE KUCNOTHI
peatepudmumpytotcs B Tpurnuuepuabl (T1) B neyenu, yto Mo-
KET NpUBECTMU K CTeatosy, U npeobpasytoTca B iMNonpoTen-
Hbl 04eHb HU3KOI MNOTHOCTU. TeM He MeHee B KPUTUYECKUX
COCTOSHUSX BbiBefieHne TI 13 meyeHU TakKe MOBbILLIAETCS.
MoatoMy B psge cnyyaes (HanpuMep, nocne TpaBM Uu 06-
LUMPHBIX Onepaumit) KoHueHTpaumsa TI' B nia3Me KpoBW Mo-
JKET 0CTaBaThbCsA B Mpefenax HopMbl WM Jaxe BbiTb YyTh
CHWXeHa. B ppyrux cutyaumsx (Hanpumep, mpu cencuce)
33 CYET BbICOKOTO [EMCTBUS LMTOKMHOB M pa3BUBAIOLLEliCS
MHCYNIMHOPE3UCTEHTHOCTU MeXaHW3M BbiBefeHns TI TopMo-
3uTcs, U B BUOXMMWNYECKOM aHanM3e KpoBW Mbl BUAUM 3Ha-
unTenbHOE MpeBbILIEHWE [JAHHOMO NoKasatens. [1na3meHHble
KOHLIEHTPaLMUW XONECTEPUHA, JIMMONPOTEMHOB HWU3KOW U Bbl-
COKOM MIOTHOCTM TaK3Ke CHUKAKTCA NpU cTpecce. TakuM 06-
pa3oM, MOBbILLIEHUE KOHLEHTpaLMM NMMOMPOTEMHOB OYeHb
HWU3KOW MNOTHOCTM MOXET OTYAaCTW BbINOHATL POSib 3aLUMT-
HOro MexaHu3Ma [5, 32].

OCHOBHbIE LMTOKMHBI, Y4acTBYHLLME B U3MEHEHUSX Me-
TabosM3Ma B OTBET Ha NOBPeXAeHUe TKaHel, — 310 OHO-a
W WHTepneikuH-1, -3 n -6. ®HO-a okasbiBaeT cepbesHoe
B/IMSHME Ha pPa3BUTHE aHOPEKCUMW U MOTEPHO XKUPOBOW TKaHMW.
BeepgeHne ®HO-a uHAyumpyeT y NabopaToOpHbIX MMBOTHBIX
KaxeKCWI0 C aHOPeKCUen M UCTOLLEHWe afMMO3HOW TKaHM.
3T0T LMTOKUH TaKXKe BOBJiEYEH B BO3HWKHOBEHME MHCYN-
HOPE3UCTEHTHOCTM NyTeM nofaeneHus docdopunasbl pe-
uentopoB [33]. MHTepnenkuH-1 MMeeT TaKoW e MeXaHWU3M
pencteus, yto u O®HO-a, KoTopbIM NposiBNsAeTCS Noaasne-
HMEM aKTUBHOCTU JIUMOMPOTEMHAMNA3bl U YBEIMYEHUEM
BHYTPUKIETOUYHOTO nunonusa. WHTtepneiikuH-6 saBnseTcs
BaXXHbIM MOAYNATOPOM MeTabonuama YenoBeka 1 cnocobeH
CTUMYNIMPOBATb JIUMO/IU3 U OKWUCSIEHWUE KMPOB, He Bbi3biBas
TUNepTPUIIMLIEPUSEMUN.
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N3MeHeHns B MeTabonmaMe NUNKLOB, Bbi3BaHHbIE TpaB-
MO, SBNAKTCA Pe3ynbTaTOM CJIOXHbIX B3aUMOLENCTBUN,
BKJ10YAIOLIMX LIEHTPaNbHYI0 HEPBHYIO CUCTEMY, FOPMOHBI,
BOCMaNUTeNbHbIE MeAMaTopbl U NepudepUYECcKUe rOPMOHbI.
TonbKo HefaBHO BbINO MOKa3aHo, YTO peLenTopbl aAMno3-
HOV TKaHW UrPaIOT BaXKHYI0 POJib B MHTEHCUBHOM JIUMONK-
3e, HabnogaeMoM npu MeTabosIMUeCcKOM OTBETE Ha CTpecC.
CTMynaumMa 3TMX peLenTopoB YBEeIMYMBAET KOHLEHTpa-
UMM LMKJIMYECKOr0 afeHo3uHMOoHodochaTa, YTo, B CBOK
oYyepenb, CTUMYIUPYET aKTUBHOCTb FOPMOHOYYBCTBUTESb-
HOW NMnasbl.

M3-3a CHMKEHHOrO NOTPebAEeHNS XKMPOB U U3MEHEHUI
B /IMNMAHOM MeTabonmame, Yacto HabnogaeMoM B CTpec-
COBbIX CUTYaLMsIX, KOPPEKLMIO HapYLUEHUI IMNUAHOTO 06-
MEHa Y NaLMeHTOB B KPUTUYECKMX COCTOSHMAX HE0bX0auMo
MPOBOAMTH C NOMOLLbIO COOTBETCTBYHOLLIEN HYTPUTUBHON Te-
panuu [1, 34].

Hapywenue obMeHa yrneBogoB

OCHOBHbIMM MeXaHU3MaMH, BUSIOLLMMM Ha MeTaboninam
YIMEeBOLOB, SBNIAOTCA, C OLHON CTOPOHbI, anb(a-aapeHepru-
yecKas Cynpeccusi, pa3BMUBalOLLAACS B pe3yNbTaTe BblAe/eHus
WHCYNMHA B OCTPOMA LLIOKOBOW (ha3e, a ¢ Apyroii — pasBuTue
WHCYNIMHOPE3MCTEHTHOCTU B NMOC/EAYHOLLEM NepUoLE.

Bo Bpemsi ocTpoda3Hoin pabotbl agpeHanuHa, Hopag-
peHanuHa M KopTusona He HabnwopaeTcs naTonoruve-
CKOro pedpaKTepHOro r/IKOHeoreHe3a. AMUHOKMCNIOTHI
BCMeACTBME NPOrpeccHpoBaHuUs MbILLEYHOTO NpOTeoaM3a
(UMKNa «anaHMH — MKo30-6-docdaT») Mobunuayiotcs
W3 CKENETHOM MYCKYnaTypbl W TPaHCMOPTUPYIOTCA B NEYEHb
ANS CMHTE3a MTI0KO3bl U MeaUaTopoB CUCTEMHOTO MOBPEX-
Aenma [35]. OTMeyaeTcs yBenmyeHne aKTUBHOCTY NpOLIECCOB
TIMKOTEHONN3] U TTIIOKOHEOreHe3a, NpUYeM BBELEHWE 3K30-
FeHHO ITII0KO3bl M MHCYNIMHA HUKAK He CKa3blBAeTCA Ha CKO-
poCTU BUOXMMMYECKUX pearumii. OCHOBHBIMM cybcTpaTamu
LNs TTIIOKOHEOreHe3a ABNAITCA NaKTaT, MyTaMUH, anaHuH,
TIMLYMH, CePUH M MnLepon. HecMoTps Ha NOBbILLEHHYIO Npo-
LYKLMIO THOKO3bl renaTtouutaMu, CMHTE3 MHCYNIMHA He YBe-
JIMYMBAETCS, YTO U MPUBOAUT K BO3HUKHOBEHUIO CMIOHTAHHO
runepramkeMum [36].

Mpu passutum XKC passuBaeTcs pedpaKTepHbIN MOKo-
HEOTeHE3 UMW e MHCYIMHOPE3UCTEHTHOCTb. [MaBHOM npu-
UMHOW 3TOrO ABNISETCA UMMOBWIM3aLMSA NauMeHTa, Npu Ko-
TOPOM MbILLEYHAsA TKaHb B OTCYTCTBUE (DM3NUECKON HArpysKu
He YBEIMYMBAET aCCUMUNIALMIO TTTHOKO3bI, TEM CaMbIM COXpa-
HAS NOBbILLIEHHbII YPOBEHb MHOKO3bI [37].

TeM He MeHee CHWXEHWE WHCYNIMHOCTUMYIIMPOBAHHOIO
[TIOKO3HOMO NOTPe6NIEHNUA B CKENETHBIX MbILLLLAX U MPOBOIA
TKaHU KOMMEHCMpYEeTCA Pe3KUM MOBbILLEHWeM 0bLiero no-
TpebneHus rMioKo3bl, NpY 3TOM OCHOBHOW PELMMMEHT M-
KO3bl — MOHOHYK/NeapHas darouutapHas cucteMa neyeH,
CeNneséHKM W MoAB3MOLIHON KUWKK. B uenom Bospocluee
nepudepuyeckoe notpebneHne MOKO3bl MPU KPUTUHECKUX
COCTOSIHMSX CHUX@ET pofib NOBbILIEHHOW BbIPAabOTKY [IOKO-
3bl B MeYeHW, Ha KOTOPYID He BAIUSIET 3K30reHHas MHKO3a.
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B 06bl4HOM cocTosHUM MpoLiecchl MTOKOHEOreHe3a W MMKo-
reHO/IM3a — KOMMOHEHTHI CMHTE3a ITIIOKO3bl B NEYeHN —
3aMeansATCa Nog, LeNCTBUEM UHCYNMHA. [10BbILLEHHBIN CbIBO-
POTOYHBIN YPOBEHb MHCYNMHA B KOMBUHALMK € ociabneHHbIM
nepudepuyeckuM noTpebneHneM rIoKO3bl U e€ MOBbILIEH-
HbIM NPOW3BOACTBOM B MEYeHU BbI3bIBAKIT MPU KPUTUHECKUX
COCTOSIHMSAX MHCYNIMHOBYIO Pe3nCcTeHTHOCTb [38].

Bo MHorux uccnepoanuax [39-41] 6bino nokasaHo,
YTO BHE 3aBMCUMOCTW OT HayanbHOMO WUCTOYHWKA CTpecca,
Bynb To cencuc, 0XKoroeas TpaBMa U np., BbICOKWe hapMa-
KOMoruyeckve A03bl MHCYNMHA NOMOrakoT NPeoaoneTb UH-
CYNMHOPE3UCTEHTHOCTb, @ TaKXe BOCCTAHOBUTb W Jpyrue
3BeHbs 06MeHa.

WNHcynuHoTepanus B 3TUX YCIIOBMSX HE TOJbKO CHUMKAEeT
BenKoBbIN KaTabonmMaM, HO Takxe cnocobcTyeT noppep-
YaHUI0 HOPMasIbHOr0 YPOBHSA [IHOKO3bl B KPOBW, CHUXKAeT
JIMNOAM3, YNy4LiaeT CepaeyHylo GYHKUMI0 NpU CepAeyHon
HE[0CTaTOYHOCTH, YNYYLIAeT 3KCKPELMI0 U3 OpraHu3Ma Conu
M XUAKOCTU W, KaK BblNo noKasaHo, ynyyllaeT pesynbTathl
NeyeHMst NpU KPUTUYECKUX COCTOSHMSX.

WHcynuHoTepanua [Ans NOALEpXKaHUs HOPMasbHOMo
YPOBHSI [J1I0KO3bl B KPOBM, KaK bbINo yCTaHOBMEHO, SBASETCA
CYLLECTBEHHOW YaCTblo JIeYEHUS MALMEHTA B KPUTMHECKOM
COCTOSIHUW.

Cnegmyet oTMeTWTb, YTO NpK Nepexofe U3 ocTpoid hasbl
Kputnyeckoro coctosHusa B XKC 6onbHoi 0bblvHO npoxoaut
3Tan, onpegenseMblii Kak AAUTeNbHOE OCTPOe KpuUTuue-
ckoe 3abonesaHue (Prolonged Acute Critical Illness, PACI).
Mpn oAUTENbHOM TEYEHUM OCTPOr0 KPUTUHECKOTO COCTO-
fHWA HapacTaeT anjocTaTuyecKas Harpyska, u Bocnane-
HWe He YLAeTCA CHU3WUTb JaXKe MpU OTCYTCTBUM HajasbHOM
arpeccuu. pusHaku PACl MoxHO pacnosHatb mpuMepHo
yepe3 3-10 gHel nocnie 0CTPOro COCTOSHUA, M OHW OTpaXatT
pe3koe U3MeHeHWe (QYHKLMIA HEMPOIHAOKPUHHOW CUCTEMBI.
B 10 BpeMms KaKk 0CTpoe COCTosHUE XapaKTepu3yeTcs YCuieH-
HbIM HepO3HAOKPMHHBIM BO3bYaeHueM, PACI otnnyaetcs
CHMXKEHWEM aKTWUBHOCTW runoTanaMyca W nepesHein LOnu
runodusa. [opMoHanbHble peduieKcbl MPOAEMOHCTPUpO-
BaHbl NpY KOMOWMHWMPOBAHHOM TECTMPOBAHMM FMMOTanaMo-
runodumsapHoi cTuMynaumn. [MNepKopTM30/13M CoXpaHs-
eTcsl, HecMoTpsA Ha Huskue yposHu AKTI, 6naropaps nps-
MOW ryMOpasibHOW CTUMYNALMU HaJMNoYeyHNKOB (HanpuMmep,
yepe3 3HA0TeNMH-1). CHUKAKOTCA YPOBHM COMATOTPOMHOIO
rOPMOHa M MHcynMHonogobHoro dakTopa pocta-1. YpoBHu
TTT, T4 v T3 CHM3KeEHBbI, YTO cornacyeTcs C CMHAPOMOM He-
TMpeouLHoro 3abonieBaHms, KOTOpoe 10 HeaBHEro BPEMEHM
cuntanm HopMON LEHTPasbHOMO FMMOTUPEn3a C BbICOKUM
pWCKOM NpoBefeHus cnieumduyeckoii Tepanuu. lunoroHago-
TPOMHBIA TUMNOTOHAAM3M TaKKe OTHOCUTCA K 0CODEHHOCTAM
PACI, KoTopblil MoxeT elle Bonblue ycunauTb Katabonmsm
U NJ0X0e yoepaHue asoTa.

TakuM 06pa3oM, OpraHuM3M He MepPeHOCUT annocTaTu-
UECKylo MeperpysKy, YTo MpPUBOAMT K pa3BuTUi0 deHoTuna
CTOMKOM OpraHHOM AMCQYHKUMM, KaTabonnaMa, MHCYAMHope-
3UCTEHTHOCTH.




HAYYHEIE 0B30PHI

CAPKOMEHUA B KOHLEMLUWA
XPOHMWYECKOI0 KPUTUYECKOIO
COCTOAHMUA

TepMuH «capKoneHms» Briepsble bbin npeaioxeH B 1997 .
Ansi 0603HaueHus heHoMeHa NoTepy MbILLIEYHON Macchl C BO3-
pactoMm [42]. EBponelickas accoumaums KINMHUYECKOro nuTa-
HWA M MeTabonM3Ma Npefnouna onpesenaTh CapKOMEeHMIo
MPU CHIKEHUN MBILLIEYHON Macchl Bonee ABYX CTaHLAPTHbIX
OTKJIOHEHWI MO CPaBHEHWUIO C MONTOALIMM 3[,0POBbIMU JIULAMM
TOrO JKe MoJsia U 3THUYECKOW NpUHaANeXHocTU. B HacToswee
BPEMSl CapKOMEHUS OMUCHIBAETCA KaK CMHAPOM, XapaKTepy-
3YHOLLMIACA NPOrpeccUpYIOLLEN U reHepann30BaHHOM NoTepen
MacCbl U CUMbl CKENETHBIX MbILLIL, C PUCKOM HEBNaronpuaTHbIX
MocnesCcTBUI, TaKUX KaK (M3MYecKas HeTpyLocrnocobHoCTb,
MJI0X0€ KaYecTBO M3HU U CMepTb [43].

Bbimensawor cneaytoLime ctaaum capkoneHum [44]:
 nepBas (MPeKaXeKcus) — CHUKEHWE MbILLEYHON Macchl;
o BTOpas — CHWXEHME MbILIEYHOW MacChl U MbILIEYHOM

CUNbI UM GYHKLMOHANBHBIX BO3MOXHOCTEN;

o TpeTbs (Taxenas dopMa) — CHUXEHWe BCeX Tpex
napaMeTpoB.

Ha ceropHAWHWA feHb Cuny MbILLL, OLEHMBAIOT NpY Bbl-
MOJSHEHUM TECTa Ha CUNY CXKaTUs AMHAMOMETpa, NOAbEMA CO
CTyNa WM U3 MOJIOXKEHWUS NPUCEAAHNSA W NPU ONpeaeneHun
MUKOBOr0 PeCnMpaTopHOro 06bEMa (MeXKPEDEpPHbIE MbILLLLbI).
OpHaKo faHHble MeTofbl 3a4acTyH HEBO3MOXHO MPUMEHMTD
Ans naumenTos B cuiy TaxecTu XKC, HU3Koro ypoBHS Co3Ha-
HUS, @ TaKKe KOTHUTUBHbIX HapyLUEHWIA.

BonbLUoe KNMHMYECKOe U Hay4HOE 3HaYeHWe UMEET onpe-
LENeHNe KonM4ecTBa MblLLeyHon Macchl. CornacHo JoKyMeH-
Ty EWGSOP (European working group on sarcopenia in older
people), L)1S1 OLLEHKU MBILLEYHOH MaCcChl YESTOBEKA BO3MOXKHO
MCMonb30BaThb CEAyHLMEe MeToabl: aHTPONOMETPUS, onpe-
LeneHune 00LLero CoaepKaHus Kanus B OpraHu3Me, KOMbio-
TepHas ToMorpadms, MarHUTHas pe3oHaHcHas ToMorpadms,
ABYxhOTOHHas peHTreHoBCKas abcopbuuoMeTpus, buonmne-
AaHcoMeTpua [43, 45].

Macca cKeneTHOM MyCKynaTypbl HauMHaeT yMeHbLUaTb-
CAl Yy 3[0POBbIX EHLUMH U MY}KUYMH NPUMEPHO B BO3pacTe
45 ner [46, 47] c yBennyeHWeM BYHKLMOHANBHBIX HApYLUEHWN
1 MHBANMLHOCTM, BO3HUKAIOLLMX MO3XE, U NPU NepBUYHOIM
CapKOMeHWM, BO3HWKAIOLLEH Y HEKOTOPbIX MaLMeHTOB C BO3-
pacTtoM [47]. OpHaKo, Kak mokasaHo B pabote uccnepfoare-
nent J. Khan v coaBT., capKoneHus y TAXenobonbHbIX MOXET
pa3BUTLCA B TeUEHMEe KOPOTKOro CpoKa — OT ABYX A0 ue-
Toipex MecaueB [30]. Mpu 3ToM aBTOpbI OTMeYaloT, YT Obl-
CTpas NoTepsi MbILIEYHOW MacChl ABNSETCS BTOPUYHOM MO OT-
HOLLEHMIO K MMMOBunm3aummn. C 0fHOM CTOPOHBI, OTCYTCTBUE
MBILLEYHOIM Harpy3Kku NPUBOLUT K NOTEPE MbILIEYHOW MacChl
U3-3a OTCYTCTBMA CMHTe3a befka M HOpMarnbHOMo ero pac-
wennenus. OgHaKo B kaTabonmaM benka BHOCAT CBOM BKNaf
MPOLOKAIOLLMIACA CENCUC C HEKPOTU3MPYIOLLEi MUonaTUen,
nepuopbl HefoedaHus (Yacto Ans NpoBefeHus npouenyp)
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M WMHCYNMHOPE3UCTEHTHOCTb, KOTOpPas YacTMYHO CBfA3aHa
C MeHbLUMM NOTpPebneHNeM OKO3bl MblwLamu. [pu 3ToM
Ha (OHe WCTOLLEHUS U BHOBb NpPUOBPETEHHOW BTOPUYHOM
capKoneHun 6onee BepoSITHO BO3HWKHOBEHWE BHYTPUOONb-
HWUYHBIX MHEKLNIA [48], 4TO BbI3bIBAET MOPOYHBIA KPYT.

METABOJIMYECKUIA KOHTPOJIb

TpaamumoHHo npu neyvenum nauueHTos B XKC Bce yeunua
ObINW cOCPeoTOYEHbl Ha PECIMPATOPHOA NOALEPKKE U OT-
nyyeHuu ot UBJT. B HacTosLee BpeMs BeayLLen napaaurMon
sensetca cucteMubli B3mag Ha XKC ¢ ocobbiM BHUMaHWeM
K KOppeKUMM MeTabonMyecKUX HapyLIEHWIA U HYTPUTUBHOIA
noaaepxke [49], BaXHbIMM acneKTaMu KauecTBEHHOro obec-
MeYeHUs KOTOPOM SABMAKTCA AMArHOCTMKA W MOHWUTOPUHI
HYTPUTUBHOTO CTaTyca M MeTabonusMa. Heobxogumo oue-
HWBaTb MUTaTeNbHbIA CTAaTyC BOMIBHOMO C MPUMEHEHUEM CO-
BPEMEHHbIX MeToA0B: bMoMMNenaHCOMETpUA (cocTaB Tena),
WHOEKC Maccbl Tena, aHTPOMOMETPUYECKUE W3MepeHus,
onpeneneHne NoTpebHOCTM B 3HEpruM C MOMOLLbK MeToAa
HenpsMOiA KanopuMeTpun. BaxeH MOHUTOPUHT psifa KIMHUKO-
OMOXMMUYECKMX MUCCNeLOBaHNMN: 00LUMI BenoK, anbbyMuHbI,
TpaHcdeppuH, neyéHouHble npobel. [Ins Bbibopa MeToga
HYTPUTWUBHOMN NOALEPKKM U NYTW €ro peanu3aLmm orpoMHoe
3HayeHMe UMeeT onpefeneHne QYHKLUMOHANBHOTO COCTOSHMS
JKENYA0UYHO-KULIEYHOrO TPaKTa: NapeHTepanbHoe, 3HTepasib-
HOE WM CMeLLaHHOe NUTaHue.

[lns ycnewuHoro BefeHUs TaKWUX MaLMEHTOB, MONYyYeHMs
MaKCUManbHOM NoMb3bl U NPefoTBPALLEHUS ATPOTEHHBIX 0C-
NOXHEHWN cnepyeT cobntofaTb TEXHONMOMMK0 MUTaHMs. Takke
HeobX0AMMO perynspHo KOHTPOAMpOBaTb Maccy Tena ¢ NoHU-
MaHWeM TOro, YTo e€ KonebaHus 4acTo MoryT ObiTb Bbi3BaHbI
Ha/M4MeM OTEKOB WM MPUMEHEHWEM MOYErOHHbIX CPEACTB
W He 3aBMCETb OT U3MEHEHWI TOLLLEN Macchl Tena. AHanoru4Ho
HY}HO AuddepeHUMPOBaHHO NOLXOAUTb K OLEHKE YPOBHS
CbIBOPOTOYHOMO anbbymuHa M npeansbymuHa. CrnepyeT no-
HWMaTb, YTO OHW MOTYT HEe HamnpAMYyK OTpaXkaTb CTaTyC Nu-
TaHus. YacTo passuBatowasca runogochareMus yKasbiBa-
€T Ha CMHAPOM B0O30OHOBMEHUS NUTaHUA W (UnK) Aeduuut
BuTamuHa D. Qocdat fomKeH BOCNONHATLCA B JiloboM cny-
yae — 3HTepanbHO WK napeHTepanbHo. lpu nogo3peHun
Ha CWMHOPOM BO30OHOBNEHWS MWUTaHUA CNELYeT HauMHaTb
nocTeneHHoe BBeAEHWe NuLLeBbIX cybcTpatos. [pu 3ToM
06LLyl0 KanopuiHOCTb BBOAMMBIX MUTATeNbHbIX CMeCel He-
00x0aMMO CHU3UTL (HaumHasa ¢ 10 Kkan/Kr/cyT), yBenuumB
npoueHTHoe copepxahue yrmeBopoB (50-60%). Butamuu D
cnepyeT Ha3HayaTb BO BCeX cnydasx runodocdaremMum us-3a
BbICOKOW/ pacnpocTpaHEHHOCTM aeduunta BuTaMmHa D cpe-
am Bcex bonbHbIX, Haxopawmxca B XKC. OpgHako npu npm-
MEHEHWUW [OMNONHUTESNbHBIX MWUHEpaNbHbIX U BUTAMMHHbIX
KOMMJIEKCOB 0c0b0e BHUMaHWe cnepyeT YAensTb NpU3HaKaMm
runepanuMMenTaunu [49-52].

Ytobbl onTMMM3MpOBaThL NoTpebneHne benka, cnemyer pe-
TYNSPHO KOHTPONMPOBaTb YPOBEHb MOYeBMHBI. KnnHuuecky
3HAYMMbIM CYMTAETCS MOBLILLEHWE YPOBHS a30Ta MOYEBUHbI

bh
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(70 mr/pn) wnn ammuaka (70 r/an). B TakTUKe Bpaya BbisiBne-

HWe JaHHbIX NoKa3aTenei, 0C0BeHHO C TeHAEHLMeN K yBenn-

YEHWIO, JOMKHO HEMELJIEHHO KOPPEKTMPOBATLCA CHUKEHMU-

eM notpebnsemMoro benka u (Mnm) yBennyeHneM ruapataumui.

[ins n3beranus HegocTaTKa benka B NUTaHUU CredyeT nepuo-

LVYECK OMpefensTb a30TUCTbINA banaHc.

(OyHKUMOHaNbHbIE NPOOLI MEYEHU CNELYET KOHTPONUpO-
BaTb Ha X0/IECTA3 WM TpaHCaMUHa3bI.

Ocoboe 3HaueHMe UMeeT KOHTPOSTb rUnepruKkeMun. MHo-
FOYMCNEHHBIMU UCCIEA0BaHNAMK ybeauTenbHO [0Ka3aHo
NpsIMOe HeraTMBHOE BAIMSHUE TMNEPIIMKEMUN Ha pesynbTaThl
NeyeHns AaHHOW KaTteropun 6ombHbIX. CoBpeMeHHbIN NpoTo-
Kon BKuitovaet [50-52]:

o Hanuuue naketa ¢ 10% JeKcTpo3oi y NocTeny naumeHTa
ANs NpefoTBPaLLeHNs TUMOMIUKEMUY;

» HenpepbiBHOe 0byyeHne MefcecTep BaXXHOCTM CTPOroro
KOHTPONA FTIMKEMUW, LeNCTBUS MHCYAMHA U pacno3HaBa-
HWS 3HAYUTENbHOM TUMO- UIW TUNEPTIIMKEMUN C COOTBET-
CTBYHLLMMU KOPPEKTUPYIOLLMMU AeHCTBUAMM;

*  MPUMEHEHWUE KPaTKMX JHEBHbIX MPOTOKO/I0B MHTEHCUBHOM
WHCYNIMHOTEPaNUK MpY BO3HUKHOBEHUU TAXKENON rnep-
TTIMKEMUY;

o MpUHATUE BO BHUMaHME (QEHOMEHA FIIOKOTOKCUYHOCTH:
KOrJa COOTBETCTBYIOLLEE MOBbILLAIOLLLEE TUTPOBAHWE WUH-
CY/MHa He BNUSET Ha MMNepriIMKeMUI0, YPOBEHb TTIOKO3bI
B KPOBY YNpaB/seTCs 0AHOBPEMEHHBIM CHIKEHWEM yrie-
BOZLOB 3HTEpasbHOro/MapeHTepanbHOro NuUTaHUs U yBe-
JIMYEHWEM MHCYTIUHA.

Mpy Mcnonb30BaHWM 3HTEPANLHOTO NUTaHMWA CIEAYET OLle-
HWBaTb NEPEHOCUMOCTb CMEceN sl TaKOro MUTaHMs, BKIKO-
yasi MeTeopu3M, bosib, PBOTY M Anapeto.

3AKJIKYEHUE

XKC — 3710 cocTosiHMe annocTaTMYecKoi Meperpysku.
Ecnm B ocTpoM cocTosiHMM peakuumsi opraHu3Ma Ha CTpecc
ABNAETCA eCTeCTBEHHON, apanTuBHoi, To npu XKC ctaHo-
Butca nesagantueHoi. XKC npepcraenser cobon uenbiii
naTo(uM3nNONOrMYECKUA KOMMIEKC — CUHAPOM, B KOTO-
pblii BXOAAT He TONMbKO 3aBUCMMOCTb OT annapata MBI,
HO M CWUCTEMHas BOCManuTeNbHas peaKuus, MosjmopraH-
Has He[LOCTaTOYHOCTb, BTOPWUYHAA CapKOMEHUs, CUHAPOM
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Bnusanue HYTpMTMBHOﬁ noAACPXKHU Ha nUTaTesIbHbIK
CTaTyC, Ka4yeCTBO XU3HU U BbDKUBAEMOCTb

Y OHKOJIOrM4ecKux GOJ'IbeIX, nony4vyarwwux cucteMHoe
JieKapCcTBeéHHoe npoTuBoonyxosjiesoe sieyeHume
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2 HayyHo-McCre10BaTeNbCKUI MHCTUTYT cKopoil noMolum uMenn H.B. Cmdocosekoro, MockBa, Poceuiickas ®enepaums

AHHOTALINA

HepocTtaToyHoOCTb NUTaHWA — pacnpocTpaHéHHas npobiieMa cpean OHKONOMMYECKUX NaLMeHToB, 00YCoB/eHHas Herno-
CPeLCTBEHHLIM BAIMAHUEM ONYXO0SIM M NOCNEACTBUSMU creLudurIecKoii Tepanum, — OTPULLATENBHO CKa3bIBAETCS Ha KauyecTBe
YU3HM U YXyALWaeT pe3ynbTaTbl NPOTMBOONYXOEBOr0 fieueHus. HyTpuTMBHasA NoaLepKKa MrpaeT BaxKHYK posib Npu npo-
BEAEHUM CUCTEMHOI NeKapCTBEHHOW NPOTUBOOMYXONIEBO/ Tepanuu, OAHAKO HeA0CTaTOYHOCTb MUTaHMS, Pa3BMBAHLLASCSA
Ha (OHe 3/10Ka4eCTBeHHbIX HOBOOOPa30BaHWM, OCTAETCA HEA0O0LEHEHHOW, U B KIIMHUYECKOW NpaKTUKe el yAenseTcs Mano
BHUMaHUs.

[lns oueHKM HeoOX0AMMOCTM M De30MacHOCTU HYTPUTUBHOMN NOALEPIKKM HA (DOHE CUCTEMHOTO JIEKAPCTBEHHOMO NPOTUBOONY-
XOJIEBOr0 JIEYEHUS 3/10Ka4eCTBEHHbIX HOBOOOPa30BaHWI NpoBeAEH aHanW3 nybauKaLmi B Me aMLMHCKMX 6asax eLibrary, PubMed,
Medline c aKLeHTOM Ha oLeHKy besonacHocTV U 3G dEKTUBHOCTM HYTPUTMBHOI NMOLAEPHKM Ha GoHEe NpoBeAEeHUS CUCTEMHOIO
NeKapCTBEHHOr0 NPOTUBOOMYX0NEeBOro JiedeHus 3a nepuog 2003-2022 rr. no cneaytoLwMM KIKOYEBLIM CIOBaM: OHKOJIOMUS,
XMMWOTEPanus, HYTPUTUBHAS NOALEPMKA, OMera-3 XupHble KUCNOTbI, FTyTaMuH.

CornacHo MonyyeHHbIM AaHHbIM, XapaKTepHbIA A1 6OMbHBIX 3/10KAYeCTBEHHbIMW HOBOOOPA30BaHWAMM CUHAPOM aHo-
PEKCUM-KaXEKCUN NPUBOAMUT K Pa3BUTUIO CapKOMEHWUM, OTPULLATENIbHO BIMAIOLLEN Ha pesynbTaThl CneumbuyecKon Tepanmu.
CBoeBpeMeHHOE Ha3HauYeHWe HYTPUTUBHOW NOALEPKKN AOCTOBEPHO Yy4LIAeT Pe3ysbTaThl IEYEHUS, Ka4eCTBO KMU3HH, a TaK-
)K€ YBENMYMBAET BbIKMBAEMOCTb Y MALMEHTOB, MOMYHAIOLLMX HEXMPYPrUYECKYID MPOTMBOOMNYXONEBY0 Tepanuio, U HYTPUTMB-
Has Nnoafep»Ka, NpoBoAMMas NapannieNbHo C NPOTUBOOMYXOEBLIM JIEKAPCTBEHHBLIM JIeHeHWeM, CMoCoBCTBYET YNyULLEHMIO
€ro pesysnbTaToB.

KnioueBble cnoBa: oHKoNOrus; XUMHoTepanuna; HyTpUTUBHAA NOALEPIHKKa; omera-3 HUPHbIE KNCNOTbI; FNYTaMUH.
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The effect of nutritional support on nutritional status,
quality of life, and survival in cancer patients
receiving systemic anticancer therapy

Olga A. Obukhova', Idar A. Kurmukov', Alla A. Ryk?

! N.N. Blokhin National Medical Research Center of Oncology, Moscow, Russian Federation
2 N.V. Sklifosovsky Research Institute of Emergency Medicine, Moscow, Russian Federation

ABSTRACT

Malnutrition, a common problem among cancer patients, due to the direct influence of the tumor and the consequences of
specific therapy, negatively affects the patient’s quality of life and is detrimental to the results of anticancer treatment. Nutritional
support plays a vital role in systemic drug anticancer therapy; however, malnutrition that develops against a background of
malignant neoplasms remains underestimated and receives little attention in clinical practice.

To assess the need for and safety of nutritional support in this context, an analysis of publications in the medical databases
e-Library, PubMed, and Medline was performed with an emphasis on assessing the safety and efficacy of NP in the presence of
systemic drug antitumor treatment for the period 2003—2022 using the keywords oncology, chemotherapy, nutritional support,
omega-3 fatty acids, and glutamine.

The obtained data show that patients with cancer have anorexia-cachexia syndrome, leading to the development of
sarcopenia, which negatively affects the results of specific therapy. Timely appointment of nutritional support significantly
improves the results of treatment, as well as quality of life, and increases the survival rate in patients receiving non-surgical
anticancer therapy; moreover, nutritional support administered in parallel with anticancer drug therapy improves treatment
results.
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INTRODUCTION

Weight loss in cancer patients is a complex multicomponent
process. There are three groups of factors responsible for
weight loss: tumor-related, anticancer treatment-related,
and patient-specific factors.

The paraneoplastic effects of a tumor result in chronic
inflammation associated with high levels of pro-inflammatory
cytokines. This leads to appetite disorders (both due to a direct
effect on satiation centers of the brain and indirectly through
dysregulation of the satiation hormones leptin and ghrelin) and
a significant inhibition of structural protein synthesis. Together,
these factors cause anorexia. In addition, the tumor produces
specific agents such as protein- and lipid-mobilizing factors
that accelerate self-protein degradation and lipolysis, resulting
in sarcopenia and increased weight loss [1]. Moreover, the
tumor can directly impair gastrointestinal function, and the
resulting nutritional disorder accelerates weight loss.

Active anticancer treatment has mainly an adverse
immediate effect on the nutritional status. In particular,
disorders develop rapidly in the presence of severe systemic
toxicity or systemic infection.

When evaluating individual patient characteristics
contributing to malnutrition, attention should be given to
psychological distress that develops when a patient becomes
aware of the malignancy, followed by apathy and depression,
which also increase the severity of anorexia. In addition,
decreased physical activity results in muscle weakness.

MAIN SYNDROMES ASSOCIATED
WITH WEIGHT LOSS IN CANCER PATIENTS

Anorexia-cachexia syndrome

Weight loss that persists despite seemingly sufficient
amount and caloric content of food may be suggestive
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of the anorexia-cachexia syndrome, a complex disorder
characterized by chronic, progressive, unintentional weight
loss, with low (if any) efficacy of conventional nutritional
support [2]. Malnutrition typical for the syndrome can be
easily detected. The minimum set of diagnostic tools for the
detection of malnutrition (the Global Leadership Initiative on
Malnutrition criteria) includes phenotypic and etiologic factors.
Phenotypic criteria include weight loss, low body mass index,
and muscle mass loss confirmed by validated methods [3].
Etiologic criteria include reduced food consumption and
digestion, as well as inflammation (which is a priori present
in cancer patients) (Table 1). Malnutrition is confirmed when
at least one phenotypic and one etiologic criterion is met.

Sarcopenia

Uncontrolled anorexia-cachexia syndrome results in
apathy, weakness, iron deficiency anemia, and anemia of
chronic disease [4], as well as sarcopenia, a syndrome
characterized by progressive and generalized loss of weight
and strength in skeletal muscles. The European Working
Group on Sarcopenia in Older People recommends using
two criteria for diagnosing sarcopenia: low muscle mass
together with low muscle strength and/or low physical
performance (Table 2) [5].

Three objective visualization methods can be used to
evaluate the muscle mass: computed tomography (CT),
magnetic resonance imaging (MRI), and dual-energy X-ray
absorptiometry (DXA). CT and MRI are considered precise
methods, a diagnostic gold standard that helps distinguish
adipose tissue from other soft tissues in the body. However,
high research cost, limited availability of the equipment, and
concerns about radiation exposure limit their use in routine
clinical practice.

DXA is a promising alternative method for both research
and clinical use that helps distinguish bone, adipose, and

Table 1. Phenotypic and etiological criteria for diagnosing malnutrition (adapted from [3])

Phenotypic criteria

Etiologic criteria

Weight Body mass index, Reduced food consumption .
Muscle mass loss L Inflammation
loss, % kg/m? and/or digestion
>5% in the last <20, if <70 years old; Confirmed using <50% of the nutritional requirement  Acute condition/
6 months or <22, if >70 years old; validated diagnostic for >1 week, or any reduction injury or
>10% in more Asia: techniques for >2 weeks, or any chronic inflammation

than 6 months <18.5, if <70 years old;

<20, if >70 years old

associated with
a chronic disease

gastrointestinal disorder negatively
affecting digestion or absorption

Table 2. Diagnostic criteria for sarcopenia (adapted from [5])

The diagnosis is based on one mandatory criterion plus at least one additional criterion

Low muscle mass (mandatory criterion)
Low muscle strength (additional criterion)

Low physical performance (additional criterion)
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muscle tissue. This type of full-body scan is associated
with minimum radiation exposure of patients. The main
disadvantage of this method is the need for a bulky equipment,
which prevents its use in large-scale epidemiological studies.

Validated methods also include bioelectrical impedance
analysis, which allows the evaluation of fat and lean body
mass. The test is inexpensive, easy to use, easily reproducible,
and suitable for both outpatients and inpatients. Bioelectrical
impedance analysis methods used in routine clinical practice
have been studied for over 10 years, and the results correlate
well with MRI data.

Anthropometric measurements are still relevant as well.
Calculations based on mid-upper arm circumference and
skin fold thickness are used for muscle mass evaluation.
However, age-related changes, edema, and loss of skin
elasticity affect the reliability of the method, especially in
elderly patients. These and other factors undermine the
reliability of anthropometric measurements; therefore, they
are not recommended for the routine diagnosis of sarcopenia.

Dynamometry is used for the evaluation of muscle
strength, whereas physical performance can be evaluated
using various tests (e.g., the six-minute walk test) [6].

THE EFFECT OF WEIGHT LOSS
ON ANTICANCER THERAPY OUTCOMES

Most cytostatic agents are distributed in the lean
body mass, and a loss of muscle volume can change
their predicted pharmacokinetics, negatively affecting
the outcomes of anticancer treatment and increasing
its toxicity [7]. It has been shown that sarcopenia is a
predictor of chemotherapy-induced toxicity and affects the
probability of survival in cancer patients receiving anticancer
drug treatment. The correlation between the toxicity of
taxane-based regimens and survival rates in advanced breast
cancer has been observed, for example, by S.S. Shachar
et al. [8]. The study included patients with metastatic breast
cancer who received first-line taxane-based chemotherapy
(n=40). During the routine CT for the TNM cancer staging,
skeletal muscle areas at the L3 lumbar vertebral body level
were measured. Sarcopenia, defined as skeletal muscle
area (cm?) / height (m?) <41, was diagnosed in 58 patients.
It has also been found that chemotherapy dose reduction or
delay was twice more common in patients with sarcopenia
compared to patients with normal muscle mass. In the
sarcopenia group, grade 3/4 toxicity was observed in 57% of
patients, whereas this value was as low as 18% in the
control group. Only patients with low muscle mass (39% of
patients vs. 0% of controls) required hospitalization due
to chemotherapy-induced toxicity. Moreover, relapse-free
survival was lower in patients with sarcopenia. Thus, there
was a direct correlation between the toxicity of taxane-based
regimens, relapse-free survival rate, and sarcopenia.

Similar results were obtained by M.J. Sealy et al., [9] who
investigated the relationship between low muscle mass and
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early discontinuation of chemotherapy due to toxicity in patients
with head and neck tumors.The authors found a positive
correlation between sarcopenia and early discontinuation of
chemotherapy in 213 patients in a unidimensional (p=0.007;
0R=0.96 [0.94-0.99]) and multidimensional analysis (p=0.021;
0R=0.96 [0.92-0.991), which resulted in lower relapse-free
and overall survival rates.

Sarcopenia had a similar effect on the outcomes of
radiotherapy. J.A. Langius et al. [10] measured the body
weight before and during curative adjuvant radiotherapy.
A weight loss of >5% of the baseline value while on
radiotherapy or 7.5% during the following 12 weeks was
considered significant. Overall, 1,340 patients with head
and neck tumors were included in the study. The differences
in 5-year overall and tumor-specific survival between
the groups with different weight loss were analyzed
by Cox regression adjusted for sociodemographic and
tumor-specific factors. It was found that there was no
weight loss in 70% of patients before radiotherapy, 16% had
weight loss below 5%, 9% had lost 5-10% of the baseline
body weight, and 5% had lost >10% of body weight.
Five-year overall and tumor-specific survival in these
groups were 71%, 59%, 47%, and 42% (p <0.001) and 86%,
86%, 81%, and 71%, respectively (p <0.001). Considering
the multivariate analysis, weight loss of >10% before
radiotherapy was associated with lower overall (HR=1.7
95% Cl 1.2-2.5; p=0.002) and tumor-specific survival
(HR=2.1; 95% CI 1.2-3.5; p=0.007). Five-year overall and
tumor-specific survival in patients with significant weight
loss while on radiotherapy was 62% and 82% (p=0.01)
vs. 70% and 89% in patients without weight loss (p=0.001).
Thus, weight loss both before and during radiotherapy is an
important predictor for 5-year overall and tumor-specific
survival in patients with head and neck tumors [10].

These results were supported by data of a meta-analysis
by M. Findlay et al., [11] which studied the prognostic effect
of sarcopenia on overall survival in patients with head and
neck tumors receiving radiotherapy alone or in combination
with another treatment. Of 6,211 reviewed studies, 7 were
included in the analysis (a total of 1,059 patients). According
to the data provided, the prevalence of sarcopenia was
6.6%—64.4% before treatment and 12.4%-65.8% after
treatment. Sarcopenia at baseline was associated with lower
overall survival (HR=2.07; 95% Cl 1.47-2.92; p <0.0001; 1249%).
Similar results were obtained in patients with sarcopenia
after treatment (HR=2.93; 95% Cl 2.00-4.29; p <0.00001;
120%), with confirmed moderate or low heterogeneity. The
level of evidence for overall survival according to the GRADE
(Grading of Recommendation Assessment, Development,
and Evaluation) system in patients with sarcopenia was
low before treatment and moderate after treatment. Thus,
sarcopenia determined based on CT findings correlates with a
lower overall survival in patients with head and neck tumors
and has a clinically significant prognostic value [11].
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EARLY CLINICAL DIAGNOSIS
OF MALNUTRITION
AND ITS MANAGEMENT

Various questionnaires can be used for the early diagnosis
of malnutrition in routine clinical practice (e.g., Nutrition Risk
Screening 2002 (NRS-2002)). The testing is short but makes
it possible to suspect malnutrition at the health screening
stage [12]. According to the recommendations of the European
Society for Clinical Nutrition and Metabolism (ESPEN), as
amended in 2021, early detection of malnutrition requires
regular evaluation of food consumption and changes in body
weight and body mass index, starting from the diagnosis
stage. The screening should be repeated as necessary,
depending on the stability of the clinical setting. In cases
where malnutrition is detected, objective and quantitative
evaluation of the diet, symptoms of dyspepsia, muscle mass,
physical performance, and systemic inflammation degree are
recommended in patients with abnormalities. Where there
are no changes in body weight, the caloric content should
be similar to that in healthy people, i.e., 25-30 kcal/kg of
body weight per day, provided that the caloric requirement
is not calculated on a case-hy-case basis, for example, by
indirect calorimetry. The recommended protein intake should
be >1 g/kg/day (1.5 g/kg/day, where possible). The doses of
vitamins and minerals should correspond to the recommended
daily value. Excessive intake of micronutrients in the absence
of a specific deficiency is impractical. In cancer patients
with weight loss and insulin resistance, it is recommended
to increase the dietary fat-to-carbohydrate ratio in order
to improve the caloric value of the diet and decrease the
glycemic load [13].

When nutritional support is prescribed, a dietary
adjustment is required at the first stage to improve the
alimentary support in patients who can feed themselves
but are malnourished or at risk of malnutrition. Dietary
consultations, management of dyspepsia, and sip feeding
are also recommended [13]. In cases where malnutrition due
to chemotherapy persists despite the dietary consultations
and sip feeding, it is recommended to start with enteral
nutrition (EN) when making a decision on nutritional support.
If EN is insufficient or unfeasible, parenteral nutrition (PN)
can be prescribed. In cases of long-term malnutrition,
the nutritional support (oral, EN, or PN) shall be gradually
intensified during several days, together with measures
to prevent a refeeding syndrome. In cases of chronic
malnutrition and/or uncontrolled malabsorption, EN or PN
are provided at home, where possible [13].

In patients on chemotherapy, it is recommended to
ensure adequate diet and physical activity to maintain
the muscle mass, strength, endurance, and metabolism;
moderate-intensity aerobic exercises (50-70% of the
baseline peak pulse rate or aerobic capacity), three trainings
per week, 10-60 min each are recommended, as well as
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individual weight-bearing exercises to maintain the muscle
strength and muscle mass [13].

During high-dose chemotherapy and after stem cell
transplantation, it is recommended to maintain physical
activity and ensure adequate diet with EN and/or PN.
EN is preferable, except for severe mucositis, uncontrollable
vomiting, intestinal obstruction, severe malabsorption,
persistent diarrhea, or graft-versus-host disease. After
allogeneic transplantation, low-bacteria diet for >30 days is
not recommended [13].

Adequate nutrient intake is important for both tolerance
to anticancer treatment and survival of patients. For example,
A. van der Werf et al. [14] investigated the effect of adequate
diet on treatment outcomes in patients with advanced
colorectal cancer. This randomized controlled trial focused on
the effect of dietary recommendations on changes in muscle
mass and treatment outcomes in patients with metastatic
colorectal cancer receiving first-line chemotherapy. The study
included patients on first-line chemotherapy (n=107) who were
randomized into two groups: the first group was supervised
by a nutrition specialist, whereas the second group did not
receive dietary consultations. The recommendations of the
nutrition specialist were aimed at nutrient intake according
to clinical practice guidelines, using sip feeding or EN as
indicated. Physical activity was also recommended. Evaluation
based on CT findings was performed before treatment and
after 9 weeks of CAPOX/capecitabine chemotherapy or
12 weeks of FOLFOX chemotherapy. The primary endpoint
was the percentage of patients with a clinically significant
reduction in skeletal muscle area by 6.0 cm? measured by CT.
Secondary endpoints included body weight, quality of life,
treatment-related toxicity, absence of disease progression,
and overall and relapse-free survival. At the second stage of
the examination, there were no intergroup differences in the
mean change in skeletal muscle area (2.5+9.5 cm?; p=0.891),
as well as in the number of patients with a clinically significant
reduction in skeletal muscle area by 6.0 cm? (30% in the
treatment group vs. 31% in the control group; p=0.467).
However, there was a significant increase in body weight
(p=0.045), progression-free survival (p=0.039), and overall
survival (p=0.046) in the treatment group. Thus, nutritional
support in accordance with clinical practice guidelines in
patients receiving first-line chemotherapy for the treatment of
metastatic colorectal cancer did not affect the change in body
weight. However, adequate nutrient intake contributed to an
increase in the body weight and improved both progression-free
survival and overall survival in the study patients.

Notably, most patients are ready to adjust their diet
and use feeding formulas daily to improve the caloric and
nutritional value of the diet. According to our data, 80% of
patients hold this opinion. Due to the lack of information,
most patients (approximately 74% of the respondents) do
not use special diets, and only a small number of patients
(7.5%) additionally receive conventional feeding formulas.
For example, only 1 of 80 respondents in our study used

94



55

REVIEWS

sip feeding daily [15]. Similar results were obtained by other
authors [16].

Additional nutritional support while on nonsurgical
treatment significantly improves its outcomes [14, 17-19].
T. Li et al. [20] have demonstrated that EN while on
chemoradiotherapy for the treatment of esophageal cancer
improves overall survival. This prospective, randomized,
controlled, multicenter study included 158 patients
with unresectable esophageal cancer who received
chemoradiotherapy; 106 patients received additional EN
(EN group), while the remaining patients had conventional
diet (control group). Weight loss on chemoradiotherapy
was 0.72+3.27 kg in the EN group and 2.10+2.89 kg in the
control group (p <0.001). In the EN group, there was a less
remarkable decrease in albumin and hemoglobin levels
compared to the control group (2.66+5.05 vs. 4.75+4.94 g/L;
p <0.001, and 10.29+15.78 vs. 18.48+14.66 g/L; p <0.001,
respectively). Grade 3/4 leukopenia was 1.5 times more
common in the control group compared to the EN group
(33.3 vs. 20.0%; p=0.011). Moreover, the completion rate
of chemoradiotherapy in the EN group was 30% higher
compared to the control group (92.5 vs. 67.3%; p=0.001).
The incidence of infectious complications in the EN group
was 1.5 times lower compared to the control group
(18.8 vs. 31.7%; p=0.021). Moreover, the treatment group
also showed better tumor response to chemoradiotherapy
(81.1 vs. 67.3%; p=0.004). Survival rates in 1 and 2 years
were significantly higher in the EN group (89.6 and 75.4%,
respectively) compared to the control group (78.5 and 57.9%,
respectively). Thus, EN was efficient in terms of improvement
of the nutritional status, treatment tolerance, and long-term
outcomes in patients with esophageal cancer who received
chemoradiotherapy [20].

The prescription of PN during anticancer drug treatment
is still debatable. However, between chemotherapy cycles,
additional PN is not contraindicated and helps compensate
for the lack of energy and plastic substrates. In cases
where the dietary calories together with additional EN
are less than 60% of the estimated value, additional
PN is prescribed to compensate for the missing 40%.
A well-balanced three-in-one regimen including amino
acids, glucose, and fat emulsion is a first choice therapy
in such cases [13].

It is impossible to overestimate the importance of fatty
acids, the main component of fat emulsions, in metabolism.
Fatty acids are hormone precursors; they affect cell signaling
pathways and can regulate gene expression by acting as
ligands for nuclear receptors. They are one of the main
energy sources and are responsible for the transport of
fat-soluble vitamins. Moreover, they act as key determinants
of the structural integrity of cell membranes. The structure
of fatty acids (in particular, the chain length and degree
of unsaturation) is crucial for the interaction between
ligands and immune cells driven by various biological
mechanisms associated with the structure and function of

Vol 3 (1) 2022

DOl https://doiorg/10.17816/clinutr104771

Clinical nutrition and metabolism

cell membranes. It has been shown that fatty acids affect
the lymphocyte membrane fluidity in a structure-dependent
manner (due to the structure of fatty acids). Medium-chain
triglycerides increase the fluidity of the cell membranes of
neutrophils. Within a cell membrane, microdomains of the
phospholipid bilayer, the so-called lipid rafts, with a unique
lipid environment facilitate cell-to-cell signaling. Numerous
receptors and signal proteins are localized in these rafts.
It has been shown that omega-3 polyunsaturated fatty acids
can change the cell function by displacing acylated proteins
from rafts [21].

Arachidonic, eicosapentaenoic, and docosahexaenoic
acids are sources of biologically active lipid mediators,
[22] of which the best known are eicosanoids, including
prostaglandins, thromboxanes, and leukotrienes. Arachidonic
acid (omega-6 fatty acids) is a known precursor of
pro-inflammatory thromboxanes 2-series, pro-inflammatory
leukotrienes 4-series, and prostaglandins 4-series
with bronchoconstriction properties. On the contrary,
eicosapentaenoic acid is used for the synthesis of anti-
inflammatory thromboxanes 3-series, leukotrienes 5-series,
and prostaglandins 3-series with bronchorelaxation
properties. The functional significance of this process is
revealed by the anti-inflammatory effect of the metabolic
products of eicosapentaenoic acid. Increased levels of
eicosapentaenoic acid in the diet or PN solution leads to
partial replacement of arachidonic acid by eicosapentaenoic
acid in cell membrane phospholipids, which reduces the
synthesis of pro-inflammatory eicosanoids from arachidonic
acid and increases the synthesis of anti-inflammatory
eicosanoids from eicosapentaenoic acid (see Figure).
Therefore, considering the biological value of fatty acids, they
shall never be excluded from the diet or nutritional support.

According to the ESPEN guidelines, additional use of
omega-3 fatty acids or fish oil is recommended in patients
with advanced or metastatic cancer and a risk of weight

Eicosanoids

| AA (w-6), Soybean oil | TXA,

LTB .
LTCZ Pro-inflammatory
LTD,

PGE,

PGI, Bronchoconstriction
PGD,

EPA (-3), Fish oil || ma,

LTBs .
LTC, Anti-inflammatory

LTD,

PGE .
Pgl33 }- Bronchorelaxation

Figure. Synthesis of eicosanoids from fatty acids.
Note: AA — arachidonic acid; EPA — eicosapentaenoic acid.
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loss and malnutrition to stabilize or improve their appetite,
diet, and lean and overall body mass. Nutritional support
with omega-3 fatty acids improves the nutritional and
performance status of patients. R. Fietkau et al. [23] conducted
a controlled, randomized, prospective, double-blind,
multicenter study involving 111 patients with head and neck
tumors and esophageal cancer on chemoradiotherapy to
evaluate the effect of EN with omega-3 fatty acids on the
nutritional and performance status. Some patients had a
conventional diet, whereas others additionally received
nutritional support with omega-3 fatty acids through a
gastrostomy tube. The primary endpoint was a change in
the lean body mass from baseline after chemoradiotherapy
(weeks 7 and 14), measured by bioelectrical impedance
analysis. Secondary endpoints were additional parameters
including body composition, anthropometric measurements,
handgrip test (hand dynamometry), quality of life (QLQ-C30
questionnaire of the European Organization for Research
and Treatment of Cancer (EORTC)), and ECOG performance
status (ECOG score, Eastern Cooperative Oncology Group).
Borderline significance was achieved for the primary endpoint
(an increase in the lean body mass). After chemoradiotherapy,
the patients receiving nutritional support with omega-3 fatty
acids lost only 0.82+0.64 kg of lean body mass compared
to 2.82+0.77 kg in patients with conventional diet (p=0.055).
There was an improvement in the body weight and lean
body mass, which was however not significant. Subjective
parameters, including the Kondrup score (p=0.0165) and SGA
score (p=0.0065), improved significantly in the treatment
group compared to the control group. The handgrip test score,
ECOG score, and quality of life score after chemoradiotherapy
were also higher in the treatment group. Thus, the authors
concluded that special-purpose EN rich in omega-3 fatty acids
(eicosapentaenoic and docosahexaenoic acids) significantly
improves the nutritional status and has a positive effect
on the performance status of patients with head and neck
tumors [23].

The same trend was observed in the study by
K. Sanchez-Lara et al. [24], which evaluated the effect of
nutritional support with eicosapentaenoic acid on nutritional
status and clinical outcomes in patients with advanced
non-small cell lung cancer. All patients received
paclitaxel and cisplatin/carboplatin. The body weight, body
composition, diet, inflammation parameters, and quality
of life were evaluated at baseline and after the first and
second cycle of chemotherapy. The randomized trial
included 92 patients, half of which (EN group) received
eicosapentaenoic acid (2.2 g/day). During the two treatment
cycles, the caloric value and protein intake with a regular diet
decreased progressively (p=0.08 and p=0.04, respectively)
in the control group, whereas there was an increase in
these parameters in the treatment group (receiving EN
with omega-3 fatty acids). Moreover, the muscle mass gain
in the treatment group was 1.6+5.0 kg compared to the
muscle mass loss of 2.0+6 kg in the control group (p=0.01).
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There was a significant decrease in the levels of C-reactive
protein and tumor necrosis factor a (-1.31 mg/dL; p=0.02,
and -11.1 pg/mL; p=0.05, respectively) in the treatment
group, while these parameters remained unchanged in the
control group (+0.19 mg/dL; p=0.305, and +0.16 pg/mL;
p=0.93, respectively). The quality of life analysis showed
a decrease in the severity of fatigue, anorexia, and
polyneuropathy in the treatment group (p <0.05). The
authors concluded that EN rich in eicosapentaenoic acid
improves the nutritional status (including an increase in
the muscle mass), promotes self-increased protein and
energy intake by patients in the regular diet, and reduces
the severity of fatigue, anorexia, and polyneuropathy
in patients with non-small cell lung cancer receiving
chemotherapy [24].

The possibility and necessity of glutamine administration
as part of drug treatment are still debatable. Glutamine is
a conditionally essential amino acid. Its levels decrease
significantly under catabolic stress (postoperatively or
due to injury or sepsis), when glutamine uptake by the
kidneys, gastrointestinal tract, and immune system
increases dramatically. The cells of the intestinal mucosa
are particularly dependent on glutamine, and its depletion
leads to rapid necrosis. Circulating glutamine is the most
abundant amino acid, accounting for over 20% of the
free amino acid pool in blood and 40% in muscles. This
amino acid is food-derived and accumulates in the small
intestine, the endothelium of which absorbs up to 30%
of this glutamine. Its blood level is relatively constant,
presumably due to de novo synthesis and release from
skeletal muscles, lungs, and adipose tissue. In rapidly
dividing cells, such as lymphocytes and enterocytes
of the small intestine, glutamine is actively absorbed
and used for both energy production and as a source of
carbon and nitrogen for synthesis. Thus, it is important for
protection against infections and helps the gastrointestinal
mucosa act as a barrier to bacterial translocation in the
gastrointestinal tract [25].

The requirement for glutamine increases significantly
with the acceleration of catabolic processes, including the
development of a universal metabolic response to acute
injury. For example, the requirement for glutamine after
chemotherapy increases up to 20-40 g/day. However, in
the case of malnutrition in mucositis, muscle tissue, which
reduces in volume due to sarcopenia, becomes the main
source of glutamine. Thus, additional oral or parenteral
glutamine administration is necessary [25]. In 2003,
N. Piccirillo et al. [26] studied the ability of glutamine
to stimulate the reproduction of gastrointestinal cells
in 58 patients who received high-dose chemotherapy
and underwent autologous stem cell transplantation.
All patients received total PN for 14 days; 12 patients
additionally received glutamine at a dose of 200 g/day,
10 patients at a dose of 13.5 g/day, and 26 patients did not
receive glutamine. In the glutamine groups, the recovery
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rate of leukocytes was higher, mucositis was less severe,
and its duration was shorter compared to patients who did
not receive glutamine [26].

Subsequent studies confirmed the positive effect of
glutamine in the prevention and treatment of mucositis.
In 2014, the Multinational Association of Supportive Care
in Cancer and the International Society of Oral Oncology
(MASCC/IS00) published clinical practice guidelines derived
from evidence-based studies [27]. For example, in patients
with head and neck tumors receiving chemoradiotherapy,
oral glutamine for rinsing the mouth or swallowing is
recommended for the prevention of mucositis. These
recommendations were based on level Il evidence obtained
from several randomized controlled trials. According to
the presented data, oral glutamine significantly reduces
the severity and duration of oral mucositis, as well as the
intensity of the associated pain syndrome [28-30]. The
results of a meta-analysis published by T. Peng et al. [31]
in 2021 support these findings. The meta-analysis evaluated
the efficacy of glutamine for the prevention and treatment
of moderate-to-severe chemotherapy-induced or radiation-
induced oral mucositis in cancer patients. Based on the
analysis of 16 randomized trials, the authors concluded
that oral glutamine significantly reduces the incidence of
stomatitis during chemotherapy and radiotherapy [31]. Thus,
glutamine administration is justified in cancer patients for the
prevention and treatment of severe complications associated
with systemic treatment.

GENERAL PRINCIPLES
OF NUTRITIONAL SUPPORT

Nutritional support is an important part of adjuvant
therapy in oncology. It is indicated in cases of insufficient
natural oral nutrition (energy intake <60% of the estimated
requirement for >1-2 weeks). Physiological EN, which
starts with an attempt to initiate sip feeding, is the first
choice method of nutritional support. When oral feeding
is impossible, nutrients are administered using feeding or
gastrostomy tubes. The target value of protein intake is
1.0-1.5 g/kg of body weight per day. The daily caloric intake
(dietary or PN) is 25-30 kcal/kg of body weight per day
(in the absence of infectious complications, hyperthermia,
etc.). The qualitative composition must comprise fats and
daily doses of vitamins and micronutrients. In cancer
patients with weight loss and insulin resistance, it is
necessary to increase the dietary fat-to-carbohydrate ratio
to improve the caloric value of the diet and decrease the
glycemic load.

When enteral feeding is impossible or ineffective,
additional or total PN is recommended. In this case, preliminary
improvement of the water-salt balance, administration of
thiamine at a dose of 200—-300 mg/day, and a balanced mixture
of micronutrients before and during an increase in the caloric
intake is necessary for the prevention of refeeding syndrome.
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Monitoring of the following electrolytes is recommended,
with their oral, enteral, or parenteral replacement, where
necessary: potassium (daily requirement approximately
24 mmol/kg), phosphorus (daily requirement approximately
0.3-0.6 mmol/kg), and magnesium (daily requirement
approximately 0.2 mmol/kg IV or 0.4 mmol/kg orally) [13].

When planning nutritional support in patients receiving
nonsurgical anticancer treatment, it is necessary to
reduce the proportion of omega-6 fatty acids (soybean
oil) and increase the proportion of omega-3 fatty acids to
1.5-2 g/day (for example, oral fish oil in a normal diet,
Supportan Drink for sip feeding, Supportan for enteral
feeding, and SMOFKabiven for PN, or additional Omegaven
10% during conventional EN/PN) and omega-9 fatty acids
(for example, olive oil orally, and SMOFKabiven for PN) [13].
The principles of infusion therapy are the same as in the
general population.

With adequate nutritional support, glutamine is needed to
reduce the severity of mucositis: oral dosage forms (Glutamine
Plus 20-30 g/day x 3); if oral administration is impossible,
enteral feeding with Intestamine (glutamine 30 g/500 mL)
or parenteral Dipeptiven 20% (1.5-2.5 mL/kg/day, which is
equivalent to 0.3-0.5 g/kg N(2)-L-alanyl-L-glutamine) [13].
In cases of mucositis or postoperatively in patients receiving
neoadjuvant chemotherapy, Dipeptiven 20% is prescribed at
a dose of 150-200 mL.

CONCLUSION

Therefore, timely evaluation of the nutritional status
and monitoring of the risk of anorexia-cachexia syndrome
are of great importance, as they allow preventing its
progression and transition to the refractory stage. Timely
initiation of nutritional support can be performed in
parallel with anticancer drug treatment, which improves
its outcomes. This innovative approach will help improve
the tolerability of anticancer therapy and increase
patients’ survival.
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