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BbICOKONPOAYKTHBHbBIE

CBUHOMATKMN.

(hoKyC Ha mUIIeBapeHUuN

Cepren WUEJIAMOB, TexHUYeCKUIA KOHCYNbTAHT MO CBUHOBOACTBY

Komnanusa «JlannemaHd», Poccusa

VnoBneTrBopeHue IIOTPE6H00'I'H CBMHOMATOK B MUTATEJIbHBIX BellleCTBax
nyTeM CKapMJIMBaHHMsA Ka4eCTBeHHOro KopMa B ONITHMAJIBHOM KONIH4YeCTBe
IMMOJIOKUTEJIbHO CKAa3bIBAE€TCA HA 37I0POBhE Y XKMBOTHBIX, a TaK)Ke Ha 37I0POBbhe
MX IIOTOMCTBA. Bblcoxonponyx'runnme CBMHOMATKH OTIIMYAKOTCA OT CBU-
HOMAaTOK CO c‘rannap‘rﬂoﬁ NPOAYKTUBHOCTbIOy NIO3TOMY BA>KHO KOPPEKTH-
PoBaTh pallMOH B COOTBETCTBMM C PacTyLIMMH norpeﬁnoc‘ramu OopraHusMa.

ddbdexTuBHOE

KOPMOEOE pelleHue

Oco0boe 3HaUeHNe UMEET MOoAIepXKaH1e
GaslaHca MUKPOMIIOPhI KUILIEYHUKA (MUK~
POOHBIN MPOoGUIb, 310POBbE CIU3UCTOU
000JI0YKY KUIIIEYHUKA U T. 1.). [1o maHHbIM
MHOTHX Hay4YHbIX UCCJIETOBAHMI1 U TPOU3-
BOJICTBEHHbBIX UCTIBITAHUI, BKIIOUEHNE B
palMoH creuudUUecKnx XKUBBIX APOXK-
Kewt Saccharomyces cerevisiae var. boulardii
CNCM 1-1079 (JleBucen SB) — acddek-

TUBHOE KOPMOBOEC PCIICHUE, KOTOPOE I10-
MOracT OIITUMHU3UPOBATH ITPOLECC OITOPO-
ca, CHU3UTD IIPOLECHT MEPTBOPOXKIACHHBIX
ITOPOCAT, 3a00JIeBaéMOCTb CBMHOMATOK
B IICPUOJ JJaKTall U MOBLICUTH 06H_IYIO
IIPOOAYKTUBHOCTbL 'HE3/1A.

HccnenoBanue, IIPOBEACHHOC B Hcna-
HUU, ITOKa3ajlo, KaK MCITI0JIb30BaHUE IIPO-
OMOTUYECKUX JIPOXCKEH BIIMSET Ha 300PO-
Bb€ U BOCIIPOU3BOAUTECIIbHbLIC CIOCOOHO-
CTU BBICOKOIIPOAYKTUBHBIX CBMHOMATOK.
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Puc. 1. Bzaumoceéazb mexcoy pazmepom eHe30a u npooosycumeabHoOCmoio 0nopoca
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Oliviero et al., 2019)
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IloyyeHB HOBBIC TaHHbBIC, TOKA3bIBAO-
1IMe, YTO HAWIydIuid 3¢ deKT JaeT mpu-
MEHEHME ITPOOHOTHKOB B ITEPHOLL CYITOPOC-
HOCTH U JIaKTaL1H.

MHoromnnoaue CBMHOMATOK
M 3[0POBLE NOPOCAT
3a mocneaHue aBa AeCATUIETUS 3HAYM-

TEJIbBHO BO3POCIIO MHOTOIUIOAME CBUHO-

MaToK. B HEKOTOpBIX CTpaHax moKasaTelb

nocturaeT 18—20 mopocsT Ha oropoc, B TO

BpeMsI KaK CBUHOMATKU UMEIOT B CPEIHEM

14—16 cockos. I1pu GOIBIIOM pa3Mepe Io-

MeTa TPYIHOCTH MCITBITHIBAIOT KaK CBUHO-

MAaTKM, TaK 1 IIOPOCSTA, YTO CKa3bIBAETCs HA

MoKa3aTesIsIX MPOAYKTUBHOCTH 10 U TIOCTE

oTheMa.

[Tpu BBICOKOM MHOTOITJIONAY CBUHOMA-

TOK B MEPUOJ CYITOPOCHOCTHU U JTaKTalluu

MOTYT BO3HUKATh CJICAYIOIINE TTPOOIEMBI:

* 3amepXKa BHYTPUYTPOOHOTO Pa3sBUTHSI
mionoB (cunnpom IUGR);

* TOpPMOHAaJbHbIE HAPYIIEHUS Y KUBOT-
HBIX, YBeJIMYeHUe 00beMa MaTKH, OT-
CYTCTBUE aKTMBHOCTH, AUCKOMMOPT B
KUIIEYHUKE W 3arophl, CBSI3aHHBIE C
M3MEHEHUSIMU B KOPMJICHUH;

* GoJIbIIIas TIPOIOJIKUTETbHOCTD OMOPO-
ca (puc. 1), mpy KOTOPO# MOBBIIIACT-
CsI PUICK 3a/IEP3KKU TTOCIIeIa U pa3BUTHST
SHIOMETPUTA;

*  HEOOXOIMMOCTh B MaHYaJTbHOM TTOMOIIIA
TIPH OTTOPOCE 1 B TTOCIIEMYIOIIEM JICUEHU M,

* yYMEHBIIIEHHE MACChI TOPOCST IMPU POXK-
nIeHun (B cpeaHeM Ha 35—43 T Ha Kax-
JIOTO TOTTOJIHUTEJLHOTO MMOPOCEHKA B
TTOMeTe) M BBICOKasl ee M3MEHYNBOCTh
(reTeporeHHOCTb THE3/1a);

* HU3Kas KM3HECTTOCOOHOCTh MPUTLIONA,
yBeJIMUEHHE MTPOLIEHTa MEPTBOPOXKICH-
HBIX 1 3a1aBJIEHHBIX [TOPOCSIT;

HA MPABAX PEKJIAMbI
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Puc. 2. Ocnosnvie mexanuzmot oelicmeus
npobuomuveckux opoxcycell S. cerevisiae
var. boulardii CNCM 1-1079

* BBICOKasi KOHKYPCHIIUST 32 MOJIO3UBO,
MPU KOTOPO MaJIOBECHBIC M ClIa0ble
ITOPOCSITa He MOJIyYaloT ero B 10CTaTOu-
HOM KOJINYECTBE;

* CHIDKEHME repenayu MacCUBHOTO MM-
MYHUTETa OT CBUHOMATKH K TIOPOCSITaM
W OrpaHMYCHUE TTOTEHIIMAIAa X POCTa
M3-3a HEXBATKW MOJIO3MBA;

* IOTepsl Macchl Tejla CBUHOMAaTKaMU,
CKa3bIBaIOIIAsICSl Ha CIIEAYIONICH Cy-
MTOPOCHOCTH.

OnTUMHU3aAL KA NHIEeBapeHUs
¥ 6ananc MUKpo(dnopsI
I1pu cogep>xaHuM BBICOKOTTPOTYKTUB-

HBIX CBUHOMATOK BaXXHO 00ECITeYUThb XO-

POILIYIO YCBOSIEMOCTh MUTATEJIbHBIX BE-

1LIECTB pallMOHA U MOJIEPXKUBATh OanaHC

MUKpPOOUMOTHI B KHUIlIeUHUKe. B mocnen-

Hel TpeTu CYyITIOPpOCHOCTH YacTo Hapylla-

eTcsl TPAaH3UT KOpMa yepe3 KUIIEYHUK,

YTO OCJIOXKHSET IPOLECC OIIOpOCa U CTa-

HOBUTCS MPUYMHON CHUXKEHUST MOJIOYHOM

MPOAYKTUBHOCTU B HAYaJIbHbII MEepUOL

JIaKTalMu. 3arop MOXeT MPUBECTU K He-
KOHTPOJIMPYEMOMY POCTY HEXKEIATEIbHBIX
OakTepuii, AMCOAKTEPUO3y U TUCKOMDOp-
TY B KUMIIEYHUKE Y CBUHOMATKU, a TaKXKe
K HapylI€HUAM 3J0POBbs KUIIECYHUKA U
BOCITPOM3BOAUTEIbHBIX OPTaHOB.
CyllIecTBYIOT CJeAyIolIMe CMoCcCoObI
MpeIOTBPAILEHUS 3TUX MPOOIeM:

* YBCJIMYCHUC COACPKaHUA KIICTYAaTKU B
palroHe Mepes1 OIopOCoM JIJIsSi HopMa-
JIM3alMM TPAH3UTa KOpMa Yepe3 KUILeY-
HUK U 00JIeTYeHMSI TIpoliecca oropoca,

* [UIABHBIA Mepexo/ K pallMoHy IS JaK-
TUPYIOIIMUX CBUHOMATOK,

* UCMOJIb30BaHME JIJIsI COXpaHEeHMs Oa-
JJaHCa MI/IKDO6HOTH IMUIICBAPUTECIIb-
HOTO TpaKTa IMMPOBEPECHHBIX KOPMOBBIX

| KOPMA

Tabnuua 1
Cxema uccnepoBaHus
Hopma BBopa Jlesucena SB, KOE/kr
CBMHOMATKH,
fpynna ron PauuoH ana CBUHOMATOK
CYMOPOCHBIX NaKTUPYIOLUX
KoHTposbHas 48 — —
JNlesucen SB-1 50 1.10° 1-10°
JleBucen SB-2 50 — 2-10°
Tabnuua 2
BnnsaHue NnpuMeHeHMA XUBbIX APOXKeN Ha MOKasaTesu npu onopoce
fpynna
Mokasarenb
KOHTpOJIbHAA JleBucen SB-1 JleBucen SB-2 P
CpenHuit pasmep rHespa, ro. 16,84 18,06 16,83 —
Konuyecto nopocsT:
XUBOPOXKAEHHBIX, FOJ1. 14,42 16,05 15,23 —
MEepTBOPOXAEHHbIX, %o 11,36 6,08 5,88 <01

VHTPEMEHTOB U 100aBOK (IpeOuoTu-
KU U TIPOOMOTHUKM),

* o0OecrneyeHre XUBOTHBIX KauyeCTBEH-
HOI MUTBLEBOW BOIOW B JOCTATOYHOM
KOJINYECTRE.

dddexTHBHOCTD

3KMBBIX ZIPOXMOKEH

ZKusble npoxcku Saccharomyces cere-
visiae var. boulardii CNCM 1-1079 (Jle-
Bucea SB) — MpoOMOTUYECKUi IITaMM,
3P HeKTUBHOCTL TPUMEHEHUST KOTOPOTO B
KOPMJIEHUH BHICOKOTTPOIYKTUBHBIX CBUHO-
MAaTOK M MIOPOCSIT MOATBEPKIEHA JOKYMEH-
TajabHO. MeXxaHU3M JeCTBUS TpernapaTa
HCCIE0BaH U MOAPOOHO omnucaH (puc. 2).

Hoxa3aHo, yto JleBucen SB croco6-
CTBYET:
*  CTAOWJTM3ALIMY KUIIIEYHO MUKPOMIIOPHI,
* BOCCTaHOBJIEHMIO LIEJIOCTHOCTHU KUIIIeY-

HOW CT€HKU,
* MOIYJISILUMU €CTECTBEHHOU UMMYHHOWM

3aIIUTHI.

Bce aT0 TOMOTaeT OpraHU3My CBHHO-
MaTKU CIPaBUThCS ¢ HATPY3KOM, BO3HM-
Karouiei nocjue onopoca.

HcnbiTaHMe HAa CBMHOMAaTKaxX

B 2018 . B Mypcuu (Mcranust) mpo-
BEJICHO UCTIBITAHUE, 11eJIbI0 KOTOPOTO ObI-
J1a olieHKa 3 GEeKTUBHOCTH UCITOIb30Ba-
HUSI XKUBBIX IPOXOKEil B pallMOHE BBICO-
KOTPOYKTUBHBIX CBUHOMATOK (Bravo De
Laguna et al., 2020).

st mccnemoBanust oroopamu 148 cBu-
HOMATOK M pasIe/uv UX Ha TPU TPYIIITbI
(KOHTpOJIbHAS U IBE OMbITHBIE). ZKUBOTHBIE
1epBoii onbiTHOM Tpynmbl (Jlesucen SB-1)
BO BpeMsI BCEro TNepuoia CyropoCHOCTH 1
nakrauny nonydanu JleBucen SB B cTaH-
JAPTHOM 1103€, B palliOH CBUHOMATOK BTO-

poii onbITHOM rpymnsl (JIeBucen SB-2) nipe-
rapar BKJTIOYaJIU B IBOMHOI 103€ 1 TOJIBKO
B TIEPUOJ JIAKTALIMU, OCOOM KOHTPOJIbHOM
TPYIINBI TOTPeOIsIN paioH 6e3 JleBuce-
Ja SB. Ha paivioH [utsl TakTUPYIOLIUX CBU-
HOMATOK XKMBOTHBIX ITEPEBOIMIIM 32 HEJIEIO
1o oropoca (Tabu. 1). B onbITHBIX rpymax
THe3/1a BEIPABHUBAJIH 110 KOJIMYECTBY TIOPO-
ST B TeUeHue 24 yacoB TTocjIe oropoca.

300TexHUYECKHe

NnoKa3aTenu

PesynbraThl onbiTa CBUAETEIHCTBYIOT
00 3 PeKTUBHOCTH ITpUMeHeHUs JleBu-
cena SB. B nepuos cynmopocHOCTH Y CBU-
HOMATOK, TOJy4yaBIINX KUBbIE TPOXKKU
Saccharomyces cerevisiae var. boulardii
CNCM I1-1079, TonmuHa mmnukKa OBI-
J1a 60JIBIIE, YeM Y SKUBOTHBIX KOHTPOJTb-
HOM TpyIMEI, B cpexHeM Ha 1,3 MM. DT0
MOATBEPKAACT TUTIOTE3Y O TOM, UTO MaH-
HBII IITaMM JAPOXKSKEN TTOBBIIIIAET YCBOS-
€MOCTb ITUTATEeJbHBIX BEIIECTB palloHa.
KonyecTBo MEPTBOPOXKICHHBIX TTOPOCT
B OTIBITHBIX TPYIIax ObLJIO HUXKE, YeM B
KOHTPOJIBHOM, HECMOTPs Ha 6oJiee BHICO-
KO€ MHOTOITJIOME CBUHOMATOK (Ta0I. 2).

Bo BpeMs TakTanu JIydiie pociau mo-
pocsTa OINBITHBIX TpymIl. Takue rmokasa-
TEeJIM, KaK KOJIMYECTBO OTHSITBIX TTOPOCSIT,
MIX KMBasi Macca IpHu OTheME 1 CpeTHeCy-
TOYHBIN MPUBEC, OBLIN BBIIIIE B TPYIIIaX,
CBMHOMATKH KOTOPBIX MOTPEOIISIIN TTPO-
6uoTuk (Tadu. 3, puc. 3). Hanbonbime
MpUBECHI 3aDUKCUPOBAHBI Y TIOPOCSIT, TT0-
JIY9EHHBIX OT MOJIOJIBIX CBUHOMATOK (TIep-
BBIi1-BTOPOIL OITIOPOC).

Bo3BpaT MHBECTHUIIUH
Pe3ynbrar mpuMeHeHUs KUBBIX IPOXK-
KeW Saccharomyces cerevisiae var. boulardii
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BaimAaHne npuMeHEHNA KUBbIX APOXOKEH HAa NPOAYKTUBHOCTb NOPOCAT OT POXKAEHUA A0 (T)f'sznl:ll;la ’
Tpynna
flokazarent KOHTpOJIbHaA JNleBucen SB-1 JleBucen SB-2 P
KonnyectBo nopocsaT B rHe3pe, ron.:

npu poXAeHUN 14,4 14,47 14,12 —

npu oTbeme 12,54 13,13 12,63 —
Macca rHe3pa, kr:

npu POXAEHUN 19,44 20,4 19,2 —

npu oTbeme 73 82,11 76,26 —
lMpusec ruespa, Kr:

3a Nepuoga OT POXAEHUA A0 OTbeMa 53,56 61,71 57,06 —

B CYTKM 1,98 2,29 2,11 —
ﬁg:ﬂ::bﬂeﬁgiarﬂ macca nopocar 6.15 6,81 6.48 <0,05
CpepHecyTouHbI NpUBEC NOPOCAT, I 173 197 188 < 0,05
CmepTHOCTb, % 11,83 9,52 9,91 —

CNCM I-1079 B 06enX OMBITHBIX IPYIIIaX
oKa3zascs MoJoXUTeNbHBIM. OIHAKO UC-
MOJb30BaHKUE ITOTO MPOOMOTHKA B TeUe-
HMe BCEro MPOM3BOICTBEHHOTO 1IMKJIa ObI-
J10 60J1ee 93((HEKTUBHBIM, UTO OTPA3UIOCh
M Ha ToKaszaTeJsIsiX BO3BpaTa MHBECTULIMI
(ROI). B rpynmne JleBucen SB-1 oH cocra-
Bwi 12 : 1, B rpynme JleBucen SB-2 — 5: 1.

BeposiTHo, onTumu3aiys padoThl Ku-
mevyHuka (6aarogapsi MoJOXUTETLHOMY
BJIMSTHUIO KMBbBIX IPOXCKEN HA MUKPOOU-
OTY U LEJIOCTHOCTb KUIIEYHON CTEHKM)
TMOMOTaeT MOATOTOBUTH CBUHOMATOK M K
Mpolieccy ornopoca, U K Mepuoy JiakTa-
1Mu. TToCKOJbKY KUBbIE TPOXKKU MOBbI-
LIAIOT YCBOSIEMOCTh KJIETYaTKU, CBUHO-
MaTKHU TOJYYaroT 0O0Jblile MUTATeJbHbIX
BELIECTB U3 KOPMOB (UTO OTpaxkaeTcsl Ha
TOJIIMHE LITMKKA) U MTPOU3BOIAT OOJIbIIIe
MOJIOKA, @ 3TO HEMOCPEICTBEHHO BJMSET
Ha POCT MOPOCHT.

OO11iee yaydllleHre moKaszareseit — He
KpaTKOCPOUHbIii npoliecc. PopmupoBaHue
3M0POBOI MUKPOOUOTHI 1 JOCTUXKEHUE Ke-
JIAEMBIX TIPOM3BOACTBEHHBIX PE3YJIbTaTOB
TpeOyeT BpEMEHU, MOITOMY MOCTOSIHHOE
npumeHeHue JleBucena SB B craHaapTHO
JIO3UPOBKE B TEUEHUE BCETO TEXHOJOTHYE-
CKOTO0 1IMKJIa JaeT Jyduit o heKt.

VBenuuenue

l'lOTpe6ﬂeHHSl Kopma

MHOTroYHCIeHHbIE UCCIEeAOBAHUS U
KOMMepuecKue UCTIbITaHusT Saccharomy-
ces cerevisiae var. boulardii CNCM 1-1079,
MpOBeIeHHbIE B TTOCIEAHNE IBa JECATH-
JICTHSI, TIOATBEPANIIN, YTO JKUBBIE TPOSKKU
MOMOTAIOT PELINUThL OCHOBHBIE TTPOGIEMBI
MPU COIEPXKAHUHU BHICOKOTIPOIYKTUBHBIX
CBMHOMATOK.

[Ipu npumMeHeHUU npodbuoTuka JleBu-
cen SB yBenmumBaeTcst oTpeOIeHEe CBU-

HOMaTKaM1 KOpMa B MEePUOJ JIaKTal1u.
JeULMT MUTaTeIbHBIX BEIIECTB B X Op-
raHM3Me TeM BEIIIIe, YeM OOJIbIlie pa3Mep
IoMeTa, MO3TOMY BaxkKHO, YTOOBI MOCTe
0Iopoca OHU TOTyYau JOCTATOYHOE KO-
JIMYECTBO KOpMa. MeTaaHau3 pe3y/ibTa-
TOB JIECATU HE3aBUCUMBIX UCCIIEI0OBaHUI
oKa3aJl, 4YTO TPU MCMOIb30BAHUH IPOXK-
xeit Saccharomyces cerevisiae var. boulardii
CNCM 1-1079 noTpebiieHne cCBUMHOMAT-
KaMM KOpMa B TEepUOJ JIAKTAallMU yBe-
JIMYUBAETCsT B cpeaHeM Ha 260 T B IeHb
(Chevaux et al.).

IloebIllIEHHE

KayecTBa MOJIO3UEBA

IMopocsita Mpu poOXKIEHUU HE UMEIOT
COOCTBEHHBIX UMMYHOTJIOOYJTMHOB WIJTU
aHTuTen. KpoMe Toro, 3aKpbITHe TUTOTHBIX
MEXKJIETOUYHBIX COeTMHEHUI SHTEPOIIUTOB
B CJM3HUCTOM 000JI0YKe KUIIEYHUKA T0-
pPOCEHKa MPOUCXOAMT Yepe3 24—36 yacoB
TocJie poxaeHus, a ypoBeHb IgG B Moto-
3MBE CBUHOMATOK YMEHBIIIAeTCST BIBOE YKe
Yyepe3 6 yacoB. B Gomplmx moMeTax n3-3a
JUTUTEJILHOCTH OITOpOca MopocsiTa TMoJTy-
4aroT MOJIO3UBO TTO3Ke, YMEHBIIIAETCS €T
KOJIMYECTBO Ha OIIHY TOJIOBY U CHUKAETCSI
KayecTBO.

Guillou u coaBr. (2012) B cBoeM uccie-
JIOBAaHUU YCTAHOBWJIM, YTO MCITIOJIb30Ba-
Hue Saccharomyces cerevisiae var. boulardii
CNCM [-1079 B KOpMJIEHUM CYTTOPOCHBIX
CBUHOMATOK MPUBOIUT K YBEJTUUEHUIO CO-
JIeP>KaHUST aHTUTE B MOJIO3WBE W MOJIO-
Ke. YpoBenb antuten IgG u IgA B Mojio-
3uBe oBbicwiicst Ha 21% (p < 0,05) u 18%
(p < 0,01) cOOTBETCTBEHHO, KOJIMYECTBO
antuten IgA B Mosoke BbIpociio Ha 18%
(»<0,1).

3a moclieIHee NecATUIeTHE TeHeTHIe-
CKUe KOMIaHWU TIPOBEJIN BaXKHYIO pabo-
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Puc. 3. Cpagnenue cpednecymounwix
npueecos

Ty MO TIOBBIIIEHUIO TUIOJIOBUTOCTU CBU-
HOMATOK: KOJTMYECTBO MOPOCST B TTOME-
Te BO3pociio B cpeaHeM Ha (0,2 TOJIOBHI.
ITpu 5TOM Macca mopocsIT MPU POXKICHUU
YMEHBIINIACh, YTO MPUBEJIO K CHUXKEHUIO
BBIPABHEHHOCTU THE3/I.

B nepuon ormopoca B opraHu3Me CBH-
HOMAaTKH MPOUCXOIAT 3HAUUTETbHBIE TOP-
MOHaJIbHbIE U3MEHeHUs1. B 3T0 Bpemsi Bo3-
HUKAaeT TakXKe psill ApYrux npoodiem. 3a-
MeJIeHre TpaH3UTa KopMa yepe3 KUIed-
HUK (3arop) BJeyYeT 3a co00ii yTuHeHne
Mpoiiecca oropoca, CHIKeHUe MoTpebJie-
HUS KOpMa CBUHOMATKaMM, UYTO HeTaTUB-
HO BJIUSIET Ha 37I0POBbE HOBOPOXKIEHHBIX
MOPOCST: B UX KUIIIEYHUKE (DOPMUPYETCS
HEONTUMAJIbHBI MUKPOOHBI TTPODWIIb.

C mmoMomIbI0 CITeTUPUISCKIX KUBBIX
Ipoxckent Saccharomyces cerevisiae var.
boulardii CNCM 1-1079 (Jlesucen SB)
MOXHO ITOMOYh CBUHOMATKE TIPEOI0IEeTh
CTPEeCCHI B TIEpUOJT OITOPOCca U TTPEeI0TBpa-
TUTh AUCOAKTEPHO3 Ha MO3IHUX CPOKAX
cynopocHocTH. JlokazaHo, 4TO TIpUMe-
HEeHUe B KOPMJICHUU CYTTOPOCHBIX M JIaK-
TUPYIOIIMX CBMHOMATOK IPOOHOTHYE-
CKUX JIPOXKEW B TEUEHHME BCETO MPOMU3-
BOACTBEHHOTO IIUKJIa — OT OCEMEHEHMUS
CBUHOMATKH JI0 OTheMa MopocAT — -
(heKTUBHO KaK ¢ TEXHOJIOTMYECKOM, TaK U
C 9KOHOMMYECKOU TOYKH 3pEHMSI. [ 3Kp |
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