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PYKOBOLACTBO BO3 INO NOTPEBJIEHUIO

CAXAPOB B3POCJ/1IbIMU U AETbMMU (2015)

— PekoMeHpauumn

- BO3 pekoMeHAyeT NoapepxmBatb
CHWXEHHble YPOBHU NOTPeBNeHUs
CBOGO/HbIX CaXxapoB Ha NMPOTAXKEHNU
BCel XXN3HU (cunbHasa pekomMeHaaums)

« BO3 pekoMeHAyeT CHU3UTb YPOBHU
noTpebnieHns CBOO6OOHbIX CaxapoB KaK
B3pPOC/bIMU, TaK U geTbMu o MmeHee 10%
OT 06Len KaNnopUNHOCTU NOTpebnseMbIxX
NPOAYKTOB (CHNbHas pekoMeHaaLuus)

« BO3 npepnaraet panbHeuwlee
CHWXXeHWe YpOBHeU NoTpebrieHns
cBO6OHbIX caxapoB OO0 MeHee 5% oT
obLEen KanopmmnMHOCTU NOTPEOBIAEMbIX
nponykToB (ycnoBHas pekoMeHpauus)

— [NpuMeyvaHug
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« CBOOOOHbIE Caxapa BKNOYaloT MOHOCcaxapuabl U « CBOOOOHbIE Caxapa BKNYaloT MOHOCcaxapuabl v
aucaxapwugbl, gobasnsieMble B NULLEBbIE [MoBbILLIEHWE UNU CHMXXEHNE YPOBHEN NOTPELEHUS
NPOAYKTbl U HAaNMUTKMN U3roToBUTENEM, NOBapoOM CBO6GOHbIX CaxapoB CBA3aHO C NMapannenbHbIMU
Unn noTpebutenem, n caxapa, KoTopble oT N3MEHEeHNUAMM MacChbl Tena,
Npupoabl NPUCYTCTBYIOT B Mefe, cuponax, N 3Ta CBA3b HabnogaeTca He3aBUCUMO OT YPOBHA
GPYKTOBbIX COKax U KOHUeHTpaTaxX PpyKTOBbIX noTpebneHmns cBo6ogHbIX caxapos. N36bIToYHas
COKOB Macca Tena, cCBsi3aHHas Cc noTpebsieHneM cBO60gHbIX
caxapoB, obpa3yeTcs B pe3ynbTaTe NoTpebrieHUs
CBobOHble caxapa BKAKYaloT MOHOCaxapuabl U U3MULLHUX Kanopuii
CTpaHbl C HU3KMMU YPOBHAMMU MOTpebneHns
CBO6GOHbIX CaxapoB He A0MKHbI MOBbIWATb CBobopgHble caxapa BKJ/IIOHaOT MOHOCcaxapuabl u
YPOBHU UX NOTpebneHus. lNosbileHHble YPOBHU PekomMeHaaLMa B OTHOLLEHUN OrpaHNYeHnsd
noTpebneHns cBOOOAHbIX caxapoB CO3aaloT noTpebneHnsa cBO6OAHbLIX CaXxapoB Ha YPOBHE MeHee
yrpo3y ons nutTatenbHOro KayecTsa NULLEBOIo 10% oT 06Len KanopnmMHOCTU NOTpebnsemMbIx
paunoHa nyTeM obecnevyeHUsa 3Ha4YUTENbHOIO NPOOYKTOB OCHOBaHa Ha paKTUYeCKUX AaHHbIX
KOnMn4yecTBa Kasiopuum npm oTCyTCTBUM cpegHero KayecTtBa, NONYyYeHHbIX B pe3ynbTaTe
KOHKpPEeTHbIX NUTaTeNnbHbIX BelecTs (3) nposeaeHnsa oocepBaLMOHHbIX UCCNnegoBaHUN
3y6HOro Kapueca
_J

World Health Organization Guideline: Sugars intake for adults and children / World Health Organization, Geneva: World Health Organization, 2015. 49 c.




PALLUOHAJIbHbBIE HOPMbI NOTPEBJIEHUA

MULLEBbLIX NPOAYKTOB NO AAHHbIM M3 P® (2015)

HaumMmeHoBaHUe nNULLeBbIX NnPoAyKTOB

PekoMeHoOBaHHble HOPMbI
noTtpe6neHus Kr/rop/y4en

Xne6Hble NPoAyKThl (xNe6 N MaKapoOHHbIe U3aenus
B NnepecyeTe Ha MyKY, MyKa, Kpynbl, 6060BbIe)

KapTodenb
OBowu 1 baxyeBble

DpyKTbl CBEXME

Caxap

MaconpoayKThl
Pbi6bonpoayKTbl BCEro

MonoKo u MOJIOKOMNPOAYKTbI BCEro
B rnepec4yeTte Ha MOJIOKO, B TOM HUCI1e:

Cbip
Anua (WTyK)
Macno pacTtuTtenbHoe

Conb noBapeHHas

96

90
140
100

24 kr/rop/yen

76
24

340

270




NMOTPEBJIEHUE CAXAPA B POCCUU
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[1lo paHHbLIM PoccTaTta 3a 2021 roa

Caxap, BKJ/1lO4HadA KOHOUTepPCKUue mnageiing
B nepecyeTe Ha CaxXxap B TOM HUC/I€E:

* caxap 30,2
* KOH®ETHI LWOKOTagHble, 150
LLOKOMNan ’

* Qpyrme KoHguTepckue 5,6

n3genus
- 4,1
* Me[ NYennHbIN
* BapeHbe, O)KeM, NoBMano 1,0

30,2 Kr Ha YyenoBeka B rof, (83 r B CyTKW)

depnepanbHas cnyxba rocygapCTBeEHHOW CTaTUCTUKMU
[ToTpebneHne NPOOYKTOB NMUTaAHUA B AOMALLUHUX XO3AUCTBaXx
B 2021 ropgy no ntoram BeibopoyHoro obcnenosaHug
BIOIKETOB AOMaLLHUX X039MncTB // MockBa, 2022r.
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[To paHHbIM PocnoTpebHaa3opa p

3 39 KIr Ha 4yenioBekKa
O caxape B NpoayKTax NUTaHus - YTO TaKoe ecTeCcTBEHHbIU caxap 8 rog (107 r B CyTKVI)

« ECTEeCTBEHHbI Caxap COAEPXKUTCS B LieNbHbIX PpYyKTax

 EcTecTBEHHbIN CaxXap eCTb B oBOLWaxX N MOJIOYHbIX POCHOTpe6HaD,30p
CKoanO Mbl epMM Caxapa ‘ < NnPoOyKTa, HO OH He NnpeacTaBndeT yrpo3bl And PEKOMEHHALIIV”/I FPA)KJ:IIAHAM
107 I B CYTKM MM 39 Kr B rof, Ha YenoBeKa - - CramKie GPyKTbi KOMIEHCHPYIOT OBMME BPYKTO3b O caxape B NpoayKTax nMTaHus

N FMIIOKO3bl KNeT4yaTKoW, BUTaMUHaMU U MUHEepaniaMn aneKT OHHb|[7| [ )5” !l

N UMEKT HN3KYIO SHEPreTn4eCKyro nMnioTHOCTb

300pOBbA HeJTOBEKa

B Kakux NpofAyKTax y>ke ecTb caxap .. CKonbKO MOXHO ecTb caxapa
>, /*“\

1 cTonoBas NnoXka Ketyyna - 4 rpaMmMa (oKoo
1 YaliHOM NOXKM) caxapa 1 6aHKa cnagKon ra3ampoBKu
- 0o 40 rpammoB (okono 10 YalHbIX JIOXKEK) caxapa

* BHMMATENbHO YUTaNTeE ITUKETKY

- obpallaiiTe BHMUMaHWE Ha KalmopUMHOCTb

* KaK MOXHO pexe NUTanmTecb roToBOW efoun u
nonydabpmkatamm

[ToyeMy caxap BpeaeH Ana aeTteu

[eTn c MaKCMManbHbIM MOTPe6eHNEM SKBMBaNeHTHble caxapy
CaxapOoCOAepXXallyxX HaNMTKOB Yalle cTpagatoT
UHI'peauUeHTbl B NMPOAYKTaX

N3BbITOYHBIM BECOM UNN OXXUPEHNEM )
&z § * /4MEHHbIV COonop,

" S _gf * KYKYPY3HbI NoACNacTUTENb
‘V — w

CKONbKO MOXXHO eCTb caxapa ) "+ kpucTanandeckas GpyKTo3a
MeHee 10% OT cyMMapHOro aHepronoTpebieHus * MallbTOAEKCTPWH
* ManbTO3a



https://www.rospotrebnadzor.ru/activities/recommendations/details.php?ELEMENT_ID=15459
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NOJIESHAA AJIbTEPHATUBA CAXAPY 1o

Cnapgkue 6enkun — 6enkoBble MONEKYIbl, KOTOpPbIe
B Npupoae cogepxxaTtcy B He60/1bLLIOM KONMN4YecTBe
B HEKOTOPbIX PpYKTax aKBaTopUanbHOro nosica

OHu cnaule caxapa B 800 - 3 000 pas, HO Npu 3TOM
He NPUBOOAT K MOBbILLEHUIO YPOBHS MNIOKO3bl B KPOBU

BPA33ENH

MenTapnnnaHnpa IDKCTpaKLUma HaTypanbHbIX
cnagkKnx 6enkKoB 3KOHOMUYECKU
HeLenecoobpasHa.

MOHENITNH
[ToaTOMy KOMMNaHu4

Aroga cepeHgunu
pa3paboTana TeXHONOrnto
BUNoTEXHONOrM4ecKoro cnocoba
npoun3BoacTBa

TAYMATUH

[1nop kKaTeMope




YHYACTHUKUN MCCNEQOBAHUSA

BE3OINACHOCTU CINNAOKUX BEJIKOB

depnepalnbHbI HaYy4YHO-KITUMHUYECKUNA

Hay4Ho-uccnegoBaTeibCKUA LEHTP PU3NKO-XUMUNYECKOUN MeaUNLMHDbI
LeHTp «Papmbuomepn» M. KO.M. JlonyxmnHa PMBA Poccum
N\ J Y,
4 N [ R
MOCKOBCKUU rocyaapCTBEHHbIU Hay4Ho-uccnepgoBaTe/lbCKUUA UHCTUTYT
MeOUKO-CTOMAaTOIOrM4YeCKnm PU3nNKo-xmummnyeckom bumonormm nm. A.H.
yHUBepcuteT uMmeHn A.. EBgokmMmoBa benosepckoro MI'Y um. M.B. JloMoOHOCOBa
- J Y




[OnHaMuKa NnpupocTa Macchl Tena,
obLiee COCTOSAHME XXUBOTHBbIX,
CUMIMTOMbl MHTOKCUKaLUW,
OTHOCUTENbHAA Macca OCHOBHbIX
OopraHoB, NaToMop¢ONorn4ecKmnm
aHanus3 BHYTPEHHMX OpraHoB

~

TecT 91MMca

[loBegeHue, BUOUMbIE
Ppusmnonornyeckne pyHKLUUN,
CUMIMTOMbI MHTOKCUKaLMKN, Macca
Tena, oTHOCUTEesNbHadaA Macca
OCHOBHbIX OpraHoB,
BUOXUMMNYECKUNIN aHaANN3 KPOBU

AJTTIEPTUSUPYIOLLIEE
OENCTBUE

MOHEJIJTUH

XPOHUYECKAA
TOKCUYHHOCTDb

OCTPAS
TOKCUYHOCTb
|
f O
MYTATEHHOE
NENCTBUE
- o
CYEXPOHUYECKAY |
TOKCUYHOCTb :

UCCINENOBAHUE BE3OINACHOCTU CITIAOKUX BEJIKOB
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KO)XXHble, KOHbIOHKTUBAlbHbIE,
Ha3aJlbHbl€ TeCTbl;

* Henpsimas peakuus
LOEerpaHynaumm TY4YHbIX KNeToK

« BocnanutenbHbiX OTBET
Ha KOHKaHaBaNvH A

[MoBeaeHue, BUOUMBbIE
dunsmnonormndyeckme pyHKLUN,
CUMNTOMbI MHTOKCUKALIMKU, Macca
Tena, OTHOCUTeNbHas Macca
OCHOBHbIX OpPraHoB,
OUNOXUMUNYECKUN U
reMaTonorm4ecKmMm aHanmsbl
KpOBW, BENIMYMHA anypesa,
KNMMHNYECKUN aHaNIN3 Mouu,
naToMopdosIorM4ecKum aHanus
BHYTPEHHUX OpraHoB, aHanu3
MUKpOBKMOMa




/

] foods

Article

oy

Sweet-Tasting Natural Proteins Brazzein and Monellin: Safe
Sugar Substitutes for the Food Industry

Tamara S. Novik !, Elena L. Koveshnikova !, Anatoly A. Kotlobay 2, Lyudmila 2 Sycheva *00,

Karine G. Kurochkina !, Olga A. Averina *, Maria V. Belopolskaya 3, Petr V. Sergiev 10, Olga A. Dontsova 4,
Vassili N. Lazarev %, Igor V. Maev *, Margarita G. Kostyaeva 7, Artem V. Eremeev 7, Svetlana I. Chukina '
and Maria A. Lagarkova 20

check for
updates

Cltationm: Nowvik, T.5; Roveshaikova,
EL: Kotlobay, A A Sycheva, LI
Kurochkina, K_G.; Averina, O.A;
Belopolskaya, M Sergiev, PV
Donbsova, OUA; Lazarey, V.- of al,
Sweet-Tasting MNatural Proleins
Brazzein and Monelline Sake Sugar
Substitutes for the Food Industry:
Foode 2023, 12, 4065, https=//
duod.ong 1L foods12 324065

Academic Editor: Jayani
Chandrapala

Reovived: 4 October 3023
RBevised: 1 November 2023
r'iﬂ.“rplm.i: 3 Movember 2023

\ Published: 8 Movember 2023

v Scientific Research Centre Pharmbiomed, Selskohozjajstvennaja Sir, 122, Moscow 129226, Kussia;
novik.tamara@mail.ru (L5 N.); koveshnikovaei@yandex.ru (E.LK.); karkurd®@vandex.ru (K.GE);
feruea?49@mail.ru (S.LC)

2 Lopukhin Federal Research and Clinical Center of Physical-Chemical Medicine, Malaya Pirogovskaya Str. 1a,
Moscow 119435, Russia; an_kotlobay@rcpom.ong (AL ALK ); lazar0@mail.re (VN.L);
art-eremeevi@yandex.ru (A VE)

* Bumasyan Federal Medical Biophysical Center of Federal Medical Biological Agency, Zhivopisnaya Str., 46,
Moscow 123183, Russia; Ipsyeheva@imail, ru

¥ AN. Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State University,

Leninskie Gory 1, Moscow 119991, Russia; averina.olgamsu@gmail.com (OLA AL

petva@genches, msu.ru (RVS); olga.adontsova@gmail.com (OLADL)

[nstitute of Mitoengineering MSU, Leninskie Gory 1, Moscow 119991, Russia; belopolskayaiyandex.ru

Department of Propaedeutics of Internal Diseases and Gastroenterology, Moscow State University of

Medicine and Dentistry, Delegatskaya 5t. 20/1, Moscow 103473, Russia; igormaev@rambler.ru

Faculty of Medicine, Peoples Friendship University of Russia Named after Patrice Lumumba,

Miklukho-Maklaya Siré, Moscow 117198, Kussia; kostyaeva, 71E8mail. ru

Comespondence: lagar@rcpom.ong

=l

Abstract: This article presents the results of a comprehensive toxicity assessment of brazzein and
monellin, yeast-produced recombinant sweet-tasting proteins, Excessive sugar consumption is one
of the leading dietary and nutritional problems in the world, resulting in health complications such
as obesity, high blood pressure, and cardiovascular disease. Although artificial small-molecule

sweeteners widely replace sugar in food, their safety and long-term health effects remain debatable.

Many sweel-tasting proteins, including thaumatin, miraculin, pentadin, curculin, mabinlin, brazzein,
and monellin have been found in tropical plants. These proteins, such as brazzein and monellin, are
thousands-fold sweeter than sucrose. Multiple reports have presented preparations of recombinant
sweet-tasting proteins. A thorough and comprehensive assessment of their toxicity and satety is
necessary o introduce and apply sweet-tasting proteins in the food industry. We experimentally
assessed acute, subchronic, and chronic toxicity effects, as well as allergenic and mutagenic properties
of recombinant brazzein and monellin. Our study was performed on three mammalian species
(mice, rats, and guinea pigs). Assessment of animals’” physiolegical, biochemical, hematological,
morphelogical, and behavioral indices allows us to assert that monellin and brazzein are safe and
nentoxic for the mammalian erganism, which opens vast opportunities for their application in the

tood industry as sugar alternatives.

\
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Effect of the consumption of
brazzein and monellin, two
recombinant sweet-tasting
proteins, on rat gut microbiota

Vladimir A. Veselovsky®, Daria |. Boldyreva®,

Evgenii |. Olekhnovich’, Ksenia M. Klimina’,

Vladislav V. Babenko?, Natalia V. Zakharevich', Andrey K. Larin®,
Maxim D. Morozov’, Polina Y. Zoruk?, Petr V. Sergiev?,

Olga A. Dontsova®, Igor V. Maev®, Tamara 5. Novik®,

Anatoly A. Kotlobay?, Vassili N. Lazarev' and

Maria A. Lagarkova™

‘Lopukhen Federal Research and Clinical Centre of Phiysical-Chemical Medicine, Moscow, Russia
AN Belorershy Institute of Physica-Chamical I-_"-':_'.-!r_:-:_:',r_ Lomonasow Motcow State Lnversity.
Moscow, Russia, "Department of Propasdeuncs of Internal Ueseases and Gastroentenslogy, Moscow
State University of Medicine and Dentistry, Moscow, Russia, *Scientific Research Cantre
Enarmblomed, Moscowe:, Bussia

Sweet-tasting proteins (5Ps) are proteins of plant origin initially isolated from
tropical fruits. They are thousands of times sweeter than sucrose and most
artificial sweeteners, SPs are a class of proteins capable of causing a sweet
taste sensation in humans when interacting with the T1IR2/T1R3 receptor. SP
thaumatin has already been introduced in the food industry in some countries.
Other 5Ps, such as monellin and brazzein, are promising products. An important
stage in researching 5Ps, in addition to confirming the absence of toxicity,
mutagenicity. oncogenicity, and allergenic effects, is studying their influence
on gut microbiota. In this paper we describe changes in the composition of
rat gut microbiota after six months of consuming one of two recombinant
SPs—brazzein or monellin. A full length 165 gene sequencing method was
used for DMNA library barcoding. The MaAsling analysis results showed
noticeable fluctuations in the relative abundances of Anaerocella delicata in
brazzein-fed rat microbiota, and of Anaerutruncus rubuinfantis in monellin-fed
rat microbiota, which, however, did not exceed the standard deviation. The

sucrase-fed group was associated with an increase in the relative abundance of

DEEPRP
~O0D
TECH

CONFERENCE 2024

10



YTO BYLAET, ECJIN XXUBOTHbIE CbEOAT peEP

~00D

CPA3Y OMEHb MHOI'O C/ITAAQKOI'O BEJIKA? Jeat

4 )
o Kon-Bo YXMBOTHbIX — [lpn oueHKe ocTpou
E Bupa, non XXMBOTHbIX B rpynne NMpenapat [o3bi BBeeHMS TOKCUYHOCTU XXNBOTHbIE
2 Ha Kaxxalyto o3y HaxXoauncb nopa
HernpepbiBHbIM
KPbICbI-CaMLibl U KPbICbl- BHYTPWXeNY404HO, HabnogeHneM nepeble
1 - (5) Bpa33enH/MoHenuH HEeCKOJIbKO 03
caMKu Maccon 180-210 r OJHOKpaTHO 30 MUH, 3aTeM exxevyacHo
0o 4 yacos, pganee 4yepes
2 MBILIA=CAMUB] v MBI 10 Bpa3s3enH/MoHenuH HECKONbKO 03 BHYTPWHETTYROTHO, 24 vaca.
caMKun maccon 18-21r OOHOKpaTHO 3aTeM HabnogeHus
npoBOaAUNNN Pa3 B CYTKMW.
3 KPbICbI-CaMLibl 1 KPbICbI- 6 OUCTUNNUPOBaHHas B MaKCUMaJlbHOM BHYTPWXENYy[04HO, OAUTENnbHOCTD
caMKn Mmaccomn 180-210 r BOOa CpaBHMMOM ob6beEMe OOHOKpaTHO -
HabnaeHnn B OCTPOM
OonbiTe COCTaBNdeT
4 MbILLIM-CaMLbl N MbILLN- 10 OUCTUNNUPOBaHHas B MaKCUMaJlbHOM BHYTPWXENYy[04HO, 14 cVTOK
CaMKun Maccomn 18-21r BOOa CpaBHMMOM ob6beMe OOHOKpaTHO Yy
\ J

MpumeyaHue: 66110 ewe ABe rpynnbl U3 6 KpbiC 1 10 Mbllel, KOTOPbIM BBOAWIACb caxapo3a B 9KBUBANIEHTHOM [03€e AN CpaBHEHUS
AVNHaMUKU NPUPOCTa MaccChl Tefla U MacCOBbIX KO3DPULMEHTOB C COOTBETCTBYIOLMMM OMbITHBIMU U KOHTPOJIb-HbIMU FpynnamMm

11



BbiBO[lbl N3 SKCIMNMEPUMEHTA NO OLEHKE

OCTPOU TOKCUYHOCTU CNAQKUX BEJTKOB:

[No3a 5000 Mr/Kr onsa XMBOTHbIX ABYX
BMOOB 6bl/1la MaKCUMalibHOU
MCMNbITAHHOW ,03UPOBKOU

OHa npubnmxanacb K fo3e, MaKCUMaJllbHO
BO3MOXXHOM QNS BHYTPWXENYAOYHOIo
BBEEHUS }KUBOTHbIM

-
4 R
Mpw BBeaeHun po3bl 5000 Mr/Kr KpbicaM 1 MbilLlaM
oboero nosla OTCyTCTBOBaJla He TOJIbKO rmbens,
HO U KaKne-nmbo CUMMNTOMbl MHTOKCUKaLUU
- Y,

12



BbiBO[lbl N3 SKCIMNMEPUMEHTA NO OLEHKE peEP
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XPOHUYECKOU TOKCUYHOCTU CNAAKUX BEJTIKOB: Teeh

C y4eTOM OTCYTCTBUA MMBENIN KPbIC U CUMIMTOMOB UHTOKCUKaLUU, AAHHbIX
Nno AMHaMuKe NMpUpoCcTa Macchl Tena, pe3ynbTaToB ornpeaeneHmns MaccoBbIX
KO3 PULMEHTOB OPraHoB, reMaToNoOrM4eCcKnx n GBUOXMMmMYeCcKmnx
NnoKasaTeneun, nokasaTeneun guypesa n aHanmnsa Mo4m, NOCTaHOBKMU
noBegeH4YeCKnUX TeCTOB, a TaK)XXe MaKpo- M MUKPOCKOMUYECKOro
nccrnegoBaHUs OpraHoB M TKAHEU MOXXHO MPUNTU K 3aKJTIOYEHUIO, YTO
npenapaTbl CllagKNUX 6enKoB MOHENTMHA 1 6pa33enHa Npu eXxxegHEBHOM
BHYTpWXXenyno4yHoM BeefeHnn B TeyeHue 150 cyTok B go3ax SKpbICbl U
103[0 KpbiCbl HE OKa3bIBalOT TOKCUYECKUX 3PPEKTOB Ha KpbIC.

KpbICbl HE MNPOSABUIN NOOBOMN YYyBCTBUTENIbHOCTU K UCTIBITYEMOMY
npenapaTy NPy MHOFOKPaTHOM U ANUTENbHOM BHYTPWKENYA04YHOM
BBEOEHUMN.

Cnapkue 6enku He oKasanu oTpMUaTeNbHOrO BAIUSIHUS Ha
Mopdonormyeckme nokasaTenun CocTossHUA crnepmaToreHesa n ooreHesa
Y KpbiC.

Cnapgkue 6enku B BYyX TECTUPOBAHHbIX 403aX He OKa3asn MeCTHO-
pasgparkaloLero AencTBms Npmv MHOroKpaTHOM nepopasnibHOM BBeleHUU
Ha CNIM3UCTbIE XKeNyA04YHO-KMLLIEYHOr 0 TpaKTa.
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BJINAET JIK YNNOTPEBJIEHUE CNAOKUX peEP

~00D

BEJIKOB HA MUKPO®JIOPY KULLEYHUKA? et

Genus )
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g__Eubacterium
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g__Phascolarctobacterium
g__Candidatus Saccharibacteria
g__Pseudoclostridium
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g__Oscillibacter
g__Lactobacillus

| g__ Ruminiclostridium
g__Spiroplasma
g__Prevotella
g__Hungateiclostridium
g__Clostridium

-J
@

Relative Abundance (%)
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I.!'I o |
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. Time point, weeks

Hanbonbliee nameHeHue 6aKTepmaanoro COCTaBa CBA3aHO C UISMEeHEeHUNEM
yCJ'IOBMﬁ cogepxxaHn4d XXMBOTHbIX, HE3aBUCHUMO OT I'IOTpe6J'IeHMFI LieJ/ieBbIX BelleCTB
g J
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BJINAET JIK YNNOTPEBJIEHUE CNAOKUX

BEJIKOB HA MUKPO®JIOPY KULLEYHUKA?

Faecalibaculum rodentium
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100 000

FDR: 9.368e-04

Coefficient: 2.92e+00
Vatue: S

o

Veselovsky et al, 2024

B MnKkpobuome rpynnbl KpbiC, MOAYyYaBLUMX
caxapo3y, Habnoganocb yBennyeHue
OTHOCUTENIbHOUN YACTIEHHOCTU
Faecalibaculumrodentium - 6akTepuu,
aCCOLMNPOBAHHOU C OXXUPEHUNEM
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BbIBO[, U3 ONPEOENEHUS
COCTABA MUKPOBUOTbI
(BCEX MUKPOOPIAHM3MOB)
KULLEYHUKA KPbIC, KOTOPBIE
NONYYANU CNAOKUE BEJTKU

OnuTtenbHoe ynoTtpebneHue cnagkux
6enkoB bpa33enHa N MOHENIHA He
NpUBENMn K CyLLLleCTBEHHOMY U3MEHEHUIO
MUKPOOBUOTbI NN K NOAB/IEHUIO

YCNOBHO-MaTOreHHON MUKPOdNopbl.
ITO aABNsAEeTCH OOMONHUTESIbHbIM
JoKa3aTeNnbCTBOM 6€30MnacHOCTU 3TUX
noTeHuManbHbIX noacnacTuteneu




