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Teemad

* Mis on pro-, pre- ja sinbiootikumid?
* Millele tahelepanu pdodrata probiootikumide kasutamisel?
* Prebiootikumid kui kiudained



Mis on mis?

ISAPP (International Scientific Association for Probiotics and Prebiotics) definitsioonid

* Probiootikum: , Toestatud tervist parandatavate omadustega
mikroorganismid, kui neid tarbitakse piisavas koguses (Live microorganisms that,
when administered in adequate amounts, confer a health benefit on the host, Hill 2014, 10.1038/nrgastro.2014.66)

* Prebiootikum: “Aine, mis peremehe organismis selektiivselt teatud

bakterite poolt tarbituna parandab peremeesorganismi tervist” (a substrate that
is selectively utilized by host microorganisms conferring a health benefit, Gibson 2017, 10.1038/nrgastro.2017.75)

e Sliinbiootikum: ,,Segu elusmikroorganismidest ja ainest, mis peremehe
organismis selektiivselt teatud bakterite poolt tarbituna parandab

peremeeso rganismi tervist” (A mixture comprising live microorganisms and substrate(s) selectively
utilized by host microorganisms that confers a health benefit on the host, Swanson 2020, 10.1038/s41575-020-0344-2)
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Mikroorganismid seedetraktis

Probiootikumide annus: 10°2-1011 Parotid Gland

\1,(;.;. Magu: Streptococcus, Lactobacillus,
1 kapsel swas_ SPNR” Peptostreptococcus, Helicobacter,
1 annusjook s.,b,gmm.ar/ | % Staphylococcus
100 g jogurtit [’ Peensool: Streptococcus, Lactobacillus,
Mao- ja sapisoolade barjaar: | T Enterobacteriaceae,
Elusus 10-100 x 4 Lger Somach Bifidobacterium, Clostridium,

| |

Baktereid kokku

Maos: 103-10°

Pien 1 Bacteroides
Transverse ] . .
Faecalibacterium, Eubacterium,
Colon
Peensooles: 10°-1012
Soon Lachnoclostridium, Bifidobacterium,

/T/Fiﬁ':::%f Jamesool: Bacteroides, Prevotella,
e Colon
'\ | Transverse
) e Ruminococcus, Akkermansia,
R Clostridium, Lachnospira,
Enterobacteriacae, Enterococcus
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Probiootikumide vajalikud omadused

* Happetaluvus (maos pH < 3)
 Sapitaluvus (kaksteistsormikus ca 0,3 % sapisoolasid)
 Ei tohi Ule kanda antibiootikumide resistentsusgeene

e Ei tohi toota toksiine

* Peavad omama tervist parandavat moju, nt vitamiinide tootmine,
sapisoolade dekonjugeerimine, immunslisteemi stimuleerivate

uhendite tootmine jne.
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efsa B QPS staatusega mikroorganismid

European Food Safety Authority (st — quallfied presumption Of safety)

* EFSA teadusndukogu poolt ohutuks tunnistatud organismid

* QPS mikroorganisme voib kasutada toiduainete
valmistamisel ilma taiendavate uuringuteta

* Peavad vastama QPS nduetele (eeldusel, et on piisavalt
toendusmaterjale ohutusest)



QPS bakterid seisuga 2020

e Bakterid: Bifidobacterium (adolescentis, animalis, bifidum, breve, longum),
Carnobacterium divergens, Lactobacillus sp., Lactococcus lactis, Leuconostoc
(citreum, lactis, mesenteroides, pseudomesenteroides), Oenococcus oeni,
Pasteuria nishizawae, Pediococcus (acidilactici, dextrinicus, parvulus,
pentosaceus), Propionibacterium (freudenreichii, acidopropionici),
Streptococcus thermophilus;

* [Ima toksilise aktiivsuseta: Bacillus (amyloliquefaciens, atrophaeus, clausii,

coagulans, flexus, fusiformis, lentus, licheniformis, megaterium, mojavensis,
pumilus, smithii, subtilis, vallismortis), Geobacillus stearothermophilus

N B! QPS mikroorganismid # probiootikumid
EFSA Journal 2020;18(7):6174



Probiootikumide moju tervisele

* Hapete tootmine -> patogeenide kasvu inhibeerimine

* Propionaadi tootmise kasv -> leptiini/greliini tasakaal -> energiaainevahetus

e Butlraadi tootmise kasv -> poOletikevastaste interleukiinide suurenemine ->
poOletike parssimine

e Sapphapete konjugeerimne -> kolesterooli ainevahetus

e Signaaliradade muutus (soolestik-peaaju teljel: isu, heaolu, aktiivsus)

 Soolerakkude mutsiini ja tiheliiduste valkude (tight junction protein) stinteesi
soodustamine

Mazloom 2019, Dai 2012, Caballero-Franco 2007 9



Probiootikumide positiivne moju

Uuringute arv

Probiootikumid

Positiivhe moju

Kohulahtisus 46 38 Szajewska 2015 a, b
Urbanska 2016
McFarland 2018

Kohukinnisus (lastel) 7 1 Wojtyniak 2017

(70+) 4 3 Martinez 2017

SIBO (small intestinal 11 1 Zhong 2017

bacterial overgrowth)

Divertikuliit 11 0 Lahner 2016

IBS (arritunud 24 12 Didari 2015

soolesindroom)

Haavandiline koliit (UC) 18 5 Ganji-Arjenaki 2017

Crohni tobi (CD) 9 1 Ganji-Arjenaki 2017
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Probiootikumide tuvespetsiifiline moju

Probiootikum AAD PAD IBD IBS
+/- +/- +/- +/-
Lactobacillus rhamnosus GG (Culturelle®) 2/4 12/3 2/2
Bifidobacterium lactis Bb-12, Lactobacillus acidophilus La5 4/2 2/0
Lactobacillus plantarum 299v (Probi AB®) 4/1
Lactobacillus acidophilus CL1285, Lactobacillus 4/0
casei LBC8OR, and Lactobacillus rhamnosus CLR2 (Bio-K+®)
Lactobacillus casei DN114001 (Actimel®) 2/0 3/0
Lactobacillus reuteri DSM17938 (Protectis®) 2/1  3/0
Saccharomyces boulardii CNCM 1-745 (Florastor®) 18/9 25/4 2/2
VSL#3 2/0 6/2 2/2

AAD — antibiootikumidega kaasnev kdhulahtisus, PAD — pediaatriline akuutne kdhulahtisus, IBD — pdletikuline soolehaigus, IBS — arritunud soolel_'%l]ndroom



Probiootikumide arendus

1. polvkond 2. polvkond

* Enamasti piimhappebakterid ja * Inimese seedetraktis
bifidobakterid domineerivad bakterid

e Kasutatakse toidulisandina * Toidu tootmises ei kasutata

* EFSA luba olemas (QPS) * EFSA luba veel ei ole

Milliseid probiootikume oleks vaja?
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Mitu I||I_(| baktgreld on ,terve” inimese 100-200

mi :
Bakter %
Eubacterium rectale 0,1-9 \ m
Roseburia intestinalis 0-2,5 Butlraaditootjad %\%&%
Faecalibacterium prausnitzii 3-17 _ -
Prevotella copri 0-40 Kiudaine
Bacteroides cellulosilyticus 0-4,9 lagundajad ja
Ruminococcus bromii 0-6,6 fermenteerijad TRy
Blautia sp. 2,7-13
[ Bifidobacterium sp. 0-32 \
\@cteroides thetaiotaomicron 0-3,5 j
Bacteroides vulgatus 0-10 Mutsiini
Akkermansia muciniphila 0-1,7 lagundajad
\ fl.achnoclostridium torques 0-23 ) h
Bilophila wadsworthia 0-0,3 .
Poletikega kaasnevad
Alistipes putredinis 0,04-3
\Escherichia coli 0-5 J Eesti Tervishoiu Muuseum

13
Andmed Eesti populatsiooni pdhjal (TFTAK, Adamberg 2020, Int J Food Sci Nutr)



Eestlaste fekaalse mikrobioota keskmine koostis

Tsiili Jaapan Saksamaa

Eesti Itaalia

Bacteroides
Faecalibacteri um)

Prevotella_9 Streptococcus
Blautia Fusicatenibacter
Lachnoclostridium Dialister
Akkermansia ) . Sphingomonas
Subdoligranulum . Parabacteroides
B. Blfdobacterlum) . Ruminococcaceat

Ruminococcus_1 . Megasphaera

. Roseburia Escherichia—Shig

. Ruminococcus_2 Barnesiella

. Megamonas other

. Phascolarctobacterium
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fucosyllactose L-fucose

Bifidobacterium éjk
Bifidobacterium

» Kiudainete ja mutsiini lagundamine omate st acelte.fomate lacate 127D
aadikhappeks ja piimhappeks ->
« patogeenide inhibeerimine /
» substraadiks butiiraaditootjatele o

(risttoitmine — cross-feeding)

« Sapisoolade dekonjugeerimine ->
lipiidide ainevahetus

> glucose

Butiiraaditootja

butyrate formate propionate

Alessandri 2019, Frontiers Immunology, Lee 2019, Genes, Schwab 2017, Frontiers Microbiology 15
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/i/f Faecalibacterium prausnitzii
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& Other Faecalibacterium
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Decreased richness and abundance
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Ulcerative colitis | ] _Crohn’s diseast

norgenenud immuunsutsteemi korral

Healthy

Inflammatory Bowel Disease

Population regulated by

+Gut environmental factors
*Nutrients availability
«Competition with gut symbicnts
«Immunologic homeostasis

elc

Factors regulating population are altered

1 pH, tbile salts, ...

«} vitamins, | N-acetylgiucosamine ...

« Different microbial community composition
« Inflammatory process

Miguel 2017, Current Opinion in Micorbiology, Lopez-Siles 2017, ISME
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Akkermansia muciniphila

* Mutsiini lagundaja (gobleti rakud)
» Toodab propionaati (greliini/leptiini tasakaal, poletikud, T2D, rasvumine, IBD)

* Amuc 1100 valk (lekkiva soole siindroom)

* Seostub ka kéhukinnisusega Intestinal lumen
: o
(NB! Neurodeg. haigused) #m<reria  iesina bactra . ‘f@%
o = Y= ; Amuc_1100" Mucus layer
A 4

Intestinal
epithelial cells

o Lamina propria

TLPS i LLPS

Derrien 2017, Microbial Pathogenesis Anhe, Marette 2017, Nature Medicine 17



Lactobacillus baktereid on eestlaste mikrobiootas vahe

GROWTH STRUCTURE OF KEFIR-GRAINS

A MOTHER-GRAIN FORMED FROM IRREGULAR MUTLI-LOBULAR BIO-STRUCTURES.
THESE PROPAGATE OUTWARDLY WHILE ATTACHED TO A COMMON MID-SECTION.

KEFIR GRAINS SELF-PROPAGATE BY SHEDDING ONE OR MORE LOBULAR BIO-STRUCTURES,
MORE COMMONLY FROM A MID- SECTION OF A MOTHER-GRAIN

THESE IN TURN BECOME MOTHER =GRAINS AND THE CYCLE SIMPLY REPEATS

http://users.chariot.net.au/%7Edna/kef/large-KG-seeding.qgif
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Hapendatud toiduainete ,,Mendelejevi“ tabel
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Kuidas soodustada heade soolebakterite kasvu?

* Prebiootikum: “Aine, mis peremehe organismis valitud bakterite
poolt tarbituna parandab peremeesorganismi tervist”

(A substrate that is selectively utilized by host microorganisms conferring a health benefit, Gibson 2017,
10.1038/nrgastro.2017.75)

* Piisavalt kontrollitud (RCT) uuringuid

* Kiudained: ,,Poliisahhariidid, mis on pikemad kui kolm
monosahhariidi ja mis ei seedu ega imendu inimese peensooles”

(Carbohydrate polymers with three or more monomeric units, which are neither digested nor absorbed in the
human small intestine, EU 1169/2011)

* Uuringuid mikrobioota mojule ei ole piisavalt
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Polusahhariidid

Oligosahhariidid

Prebiootikumid

Inuliin

Frukto- ja galakto-
oligosahhariidid
(FOS, GOS)

Potentsiaalsed
prebiootikumid

Levaan,
Pektiin
B-glukaan
Vahelohustuv tarklis
Arabinoksulaan

Arabinoksulo-ja
pektilised
oligosahhariidid
(AXQOS, POS)
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Inuliini mdju jamesoole mikrobiootale

&

S E&EFESS

N & 8 5 &

S § ¥ 8 o

C 8 ¥ 9 .8

¥ 8 893

O 0y Q O 5'

S S 8§ &8 S
Reference Q Q¥ L N &
Vandeputte 2017 2 Muutused kordades enne ja
ED':Ch;iglf’ j 2 peale inuliini tarbimist
axter 0 e . .
Healey 2018 5 o2 8 (,-“ naitab vahenemist kordades)
Reimer 2017 3
Dewulf 2013 211 1|27 Inuliini kogus 5-15 g/pdevas
Valcheva 2018 -3 5 2
Costabile 2010 | -2 3 2 Katse periood: 4-12 nadalat
Joossens 2012 3 -6 2




Kiudained kui toidulisandid

Kaera-, odra-, rukki-, nisukliide, suhkrupeedikiud Valjaheite maht suureneb

Nisuklii ja rukkikiudained Normaliseerivad

(>10 g paevas korge kiudainesisaldusega toiduaines) sooletalitlust

* Nisu endospermi arabinoksulaanid Vaheneb glikoositaseme
(>8 g 100 g siisivesikute kohta) tous peale sooki

 Kaera voi odra beetaglikaanid
(>4 g 30 g susivesikute kohta)

e Pektiinid (>10 g toidus)
 Vahelohustuv tarklis (>14 % kogu tarklisest)

 Kaera- vOi odrakiudained (3 g psevas) Vere kolesterool normis
e Pektiinid (6 g psevas)

(EU) nr 1924/2006, nr 432/2012 23



nbiootikumid

Complementary Synergistic —> Required

!: . =us Might occur

I I
4 ¥ 4 ¥

p
Prebiotic ( Probiotic j Live microorganism Substrate
Targets autochthonous Chosen for health < Chosen to be selectively utilized by
beneficial microorganisms beneft Selective | co-administered live microorganisms

l utilization "
[ |
l ¥

‘ Ep-f_“ ® =

JALAN AT ALY
ﬁxﬂ‘ﬁ 'CHEﬂlthbeneﬁt ){-------------------------------- ‘Mﬁm oy
§ ¥ o\
Autochthonous microbiota Autochthonous microbiota

Swanson 2020, Nature Reviews Gastroenterol Hepatol



Millised
substraadid,

millistele
bakteritele?

Strain

Arabinoxylan

Arabinogalactan

b-glucan

FOS

Levan

Mucin

Pectin

Resistant starch

Xylan

Xyloglucan

Akkermansia muciniphila ATCC BAA-835
Anaerostipes caccae DSM 14662

Bacteroides caccae ATCC 43185

Bacteroides cellulosilyticus DSM 14838
Bacteroides ovatus ATCC 8483

Bacteroides thetaiotaomicron VPI-5482
Bacteroides xylanisolvens SD CC 1b
Bifidobacterium animalis lactis BB-12
Bifidobacterium bifidum BGN4
Bifidobacterium breve UCC2003 (NCIMB8807)
Bifidobacterium longum infantis ATCC 15697
Eubacterium hallii DSM 3353

Eubacterium rectale ATCC 33656
Faecalibacterium prausnitzii [2-6
Lactobacillus acidophilus ATCC 4796
Lactobacillus casei ATCC 334

Lactobacillus rhamnosus GG, ATCC 53103
Roseburia inulinivorans DSM 16841
Ruminococcus bromii L2-63
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Kokkuvote

* Millele tahelepanu poorata pro-, pre- ja siinbiootikumide kasutamisel?
* Doosi suurus

* Pro- ja siinbiootikumide puhul pakend
* pulber, tablett, kapsel, 6hu- ja niiskuskindel Ghe doosi pakk

* Tervisevaidete usaldusvaarsus
* Milline probiootiline tlvi — mis probleemi puhul
* Milline prebiootikum/kiudaine — millise bakteri jaoks



Tanan kuulamast!

Mikropeotais
baktereid
iga paev!
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