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u formiranju crevnog mikrobioma
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Termin ,Prvih 1000 dana“ obuhvata period:
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Dete prvu dozu probiotika dobijas

STERILE WOMBE PARADIGM IN UTERO COLONIZATION HYPOTHESIS
Fetus and placenta are sterile The placenta harbors its microblome.,
The gut microbiome is acquired after birth Colonization of the gut begins in utero.

VAGINAL OR CESAREAN
DELUIVERY

=~ intrauterino



Vaginalni mikrobiom je vazan za:
OUTCOMES OF DISRUPTED VAGINAL MICROBIOME: CONCEPTION TO BIRTH*?
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Normal healthy
vaginal microbiota

= intimni zivot i zdravlje Zzene
= moze poboljsati plodnost
= moze poboljsati aithjfe



U zdravom mikrobiomu
endometrijuma i
vagine dominirajus:

=~ Laktobacili




Primena probiotika za poboljsanje
ishoda trudnoce kod Zena koje se
podvrgavaju vantelesnoj oplodnjis

= moglo bi biti korisno



Primena probiotika za poboljsanje potencijala
za plodnost muskaracas:

= moglo bi biti korisno



Pretklinic¢ka istrazivanja su pokazala da
odredeni probiotski mikroorganizmis:

Probiotic (n = 25) Placebo(n = 25)
Variables (Mean = SD) (Mean =SD)

Ejaculate volume (ml)
Baseline 3.6 =0.91 3.73+0.61
End 494 +0.63 3.85+0.74
P2 0.041 0.801
Total sperm count (10° sperm/ejaculate)
Baseline 57.6+7.09 59.68 +8.03
End 79.04 +14.21 61.6 +8.47
P2 0.001 0.18
Sperm concentration(*1 0%/ml)
Baseline 16.25+45 16.78+3.6
End 20.77 £6.49 16.83+4.04
P2 0.001 0417
Motility grade a + b (%)
Baseline 1959+ 2.11 18.8+2.19
End 26.73+4.03 18.86 +3.08
P2 <0.001 0.87
Motility grade a (%)
Baseline 3.68+0.73 3.93+0.89
End 7.21+239 3.8+1.13
P2 <0.001 0.805

= mogu dovesti do poboljsane pokretljivosti spermatozoida
= Mogu dovesti do €¥ojHanog antioksidativnog kapaciteta




NeuravnoteZen oralni mikrobiom trudnice,
kao kod parodontitisa, moZe voditi:

Systemic bacterial dissemination

Systemic inflammation

IL-18, IL-6, TNF-a and
prostaglandin E,

A " ': ;' » /
[ s Y | \ :
." I“ { ‘ \ ~ =
Y |/ "/ Liver C-reactive protein Inflammation
| = ‘ -induced
Periodontal disease preterm birth

= prevremenom porodaju



NeuravnoteZeni vaginalni mikrobiom trudnice,
kao nedostatak laktobacila,
moZe uticati. na ishod trudnoce:

Periodontal Disease and the
Risk for Adverse
Pregnancy Outcomes

=> prevremeno rodenje/pobacaj
= sepsa
=~ prerano pucanje plodovih ovojaka (PROM)



Koji organ trudnice je sterilan:

Airways

Formiranje
placentalne i
mikrobiote

Ear (le(ﬁ

Placenta
Vaginal microbiome

in pregnancy

Mid vagina
Vagina
o
)

Posterior fornix
Vaginal introitus

= nivagina, ni placenta



Probiotski mikroorganizmi igraju ulogu u:

= oplodnji
= alghjfu
= OmIAYHI




Majéin mikrobiom je faktor
pravilnog razvoja fetusa:

Microbiomes
Oral cavity

Healthy status
(term delivery)

Intestine

.

P o> W) Endometrium

Macorii = jer priprema fetalni imunitet za spoljni svet
T Dysbiosis status = li ie dob =
}1/‘ (pretermy/low Za uspostavljanje dobro uravnotezenog
‘ it : :
Wt dewven) crevnog mikrobioma deteta

Ascending
route??

Vagina



Probiotici su pokazali obecavajuce efekte za
smanjenje komplikacija u trudnodiz:

= razvoj gestacionog dijabetesa
= prevremeni porodaj
= preeklampsija




Kljuénu ulogu u formiranju
crevnog mikrobioma deteta ima:

= majka




Crevo fetusa biva kolonizovano

mikroorganizmima
koJi se podudaraju sa majcinim:
Oralna " Crevna W
mikroflora mikroflora mikroflora

| Krvotok

i o

Fetalna crevna mikroflora*

> oralnim mikrobiomom
» vaginalnim mikrobiomom
> crevnim mikrobiomom



Na sastav i razvo] mikrobioma odojé¢eta uticu:

= mikrobiom majke,
= vrsta porodaja
= nacin ishrane deteta

Maternal \ ‘

Infant gut \® g ;




Nekoliko studija je pokazalo da je
novorodencéad rodena carskim rezom:

Parameter (concn of specific microbe
or fotal Igk) Normally delivered  Coesarean bom p Value

Chsridio 9.29 (9.06-9.51) 8.83 (8.6-9.06) 0.0055
Bilidobodteria 1032 (10.13-10.5) 1029 (9.99-10.59) 0.87

Total backeria 11.56 (11.46-11.7) 11.59 (11.5-11.68) 0.6]
Loctobacilli/ enterococc 9.07 (8.85-9.3) 9.05 (8.86-9.2) 0.85
Bacteroides 9.95(9.67-10.24) 9.84 (9.52-10.17) 0.63
Total lgE 79 (16-255) 45 (25-160) 0.85

= imaju manje raznolik crevni mikrobiom
= imaju u crevima manje bifidobakterija od onih rodenih vaginalno
= imaju veci rizik od razvoja inflamatorne bolesti creva i gojaznosti



Mikrobiomom creva dojenog odojceta
dominiraju:

= bifidobakterije



Oligosaharidi u ljudskom mleku su posebno
metabolisu ga bakterije u crevima
novorodenceta, snazno favorizujuci Sirenje

Intestinal bacteria Intestinal bacteria ‘Bifidus-factor” elucidation of nutritional and biclogical benefits of HMO
impact different in in human milk (prebiotic, antiadhesive, etc.)
infant physiology breast- vs bottle-fed
Schonfeld
Tissier

Escherich  e————gmm Moro Gydrgy

1886 1900 ‘Bifidus-factor'=
i “Gynolactose”=
Oligosaccharides

16888 (HNO)
Kuhn

Eschbach

Lespagnol )
Polonowski Polonowski Ginsburg

" Montreuil Kobata
carbohydrates additional carbohydrate
different in fraction in human milk isolation and characterization
human vs bovine milk “Gynolactose’ of 100+ different oigosacchandes

Deniges

= Bifidobakterije



Oligosaharidi u ljudskom mleku imajuu
crevima odojceta ulogu:

Enterobacteriaceae Maternal milk components
Bifidobacterium

Bacteroides/
Clostridia

slgA and Lactoferrin HMOs
Decrease in Increase in
Enterobacteriaceae Bifidobacteria

Infant intestine l

2 N\

- \_\. N

Time: Birth One month Three months EE=eg={elleidl’C



Ako novorodencéad i odojc¢ad koriste probiotike
iz porodice Laktobila:

|
Stomach
M et
[ | i

=

= smanjuju rizik od atopijskog dermatitisa
= astme
= atopijskog marsa




Formiranje crevnog mikrobioma u prvih 1000
dana programira zdravstveno stanje:

Optimal Growth

Metabolism-Epigenelics

Digestion, Absorptlion Healthy Adults
Brain Development
Immune Maturation

Balanced
Microblota

Altered growth Disease

Allergy, Adipose tissue Obesity. Coronary Heart

-9 months development, Infections Disease, Asthma, Diabetes

Discomfort IBS

= odraslog pojedinca



U prve 3 godine Zivota crevni mikrobiom
sazreva i razvija se u mikrobiom creva koji
1icéi kao kod odrasle osobe precipitiran:

Breast feeding Introduction of solid foods

Microbial succession in the gutyeaning

Achieving the mature
microbiota

Increased

Complexity

Unculturable

Bifidobacteria
Anaerobes
Facultative anaerobes

6 months 24 months
Primary Exposure &
Genetic factors

= postepenim uvodenje ¢vrste hrane



Ako trudnica koristi Lactobacillus rhamnosus:

L rhanmosus (3G

- Probiotics group
- Placebo group

82
2
=
=
é
Z
&

Pregnancy 3 months
Mothor

= on se moze dokazati u signifikantnom broju u stolici deteta i 3 meseca nakon porodaja



Intestinalni trakt vaginalno rodene dece biva
kolonizovan mikrobiomom u kome dominiraju:

= Lactobacillus, Prevotella i Sneathia spp.



Intestinalni trakt carskim rezom rodene dece
biva kolonizovan mikrobiomom u kome
dominiraju:

= Staphilococcus, Corinebacterium i Propionibacterium spp



Zdravim nac¢inom programiranja crevnog
mikrobioma odojceta se smatra:

caesarean section

‘ \ maternal obesity
/brnst mik microbiome
8irth . immune and

microbial contact and gut colonization > metablic

(st D f ——n
& ervdecnment * mmune 1actoes

materncl obesity - : maternol obesit

= ishrana majcinim mlekom



Crevna disbioza u prvih 1000 dana je povezana

BSRS89 nastankoms
- dysbiosis
- immune compromised
- obesity, diabetes,
cancer, infection, IBD,
6 asthma, allergies

Unhealﬁly' early-life
microbiota

microbiota

The critical window w ‘Healthy' early-life

Preconception  Prenatal Postnatal 2years old

X R 5 P @ Disease resistant
< . & - symbiosis
Diet <3 tolerant
Pathogen Hygiene mimune foleran = alergijskih bolesti

Pollutants = autoimunih bolesti
Antibiotics Mode of birth => tumora

»



Vazni prenatalni faktori za formiranje
crevnog mikrobioma novorodenceta su:

-i ' Lifestyle
; (5: !3;? d

Antibiotics

= dentalna higijena majke
= ishrana majke

= infekcije majke i
upotreba antibiotika

Maternal & Infant
t t

MICROBIOTA DEVELOPMENT




Vazni perinatalni faktori za formiranje
crevnog mikrobioma novorodenceta su:

& /8
L

-

Prenatal intestine Birth Neonatal intestine Adult intestine

=> mesto porodaja (hospitalni/ kuéni uslovi)
> vrsta porodaja
= infekcije majke i upotreba antibiotika



Disbioza fetalnog intestinalnog mikrobioma
potice od disbioze:

Fetalna intestinalna mikrobiota
koja potice od
progutane amnionske te¢nosti, Moze

biti odgovorna
za inflamatorni proces
koji vodi prevremenom porodaju

= amnionske tecnosti



Disbioza fetalnog intestinalnog mikrobioma
moze biti odgovorna za inflamatorni proces

¢ Prefeem lab
imact mesbirane BN \ =
* Premature nptsre of | ¥

Maternal chorioamnionitis

Sy,

Clasidia

el KOJ1 vodis:

el
Elpbsyelly
Actinohscteres
Bacternidetes

aledece

Necrotising enterocolitis (NEC)
.

Risk of clinical

> e anes ¥ &' N
Gestational age . i:l . mmp Dysbacteriosis 'colnpll eiiny

. B influencing
Delivcermde—Caarean — g:itl‘;ﬂﬁr:blom:f
or Vaginal delivery preterm
o Firmicutes

— “‘ T
F““"’S‘W““‘""‘" l Proteobacteria
Antibiotica/other Envu?gmcms " Actinobacteria
medications (NICU)

& Bacteroidetes

v
Late-onset sepsis (LOS)
- 1 ¢ Escherichia

o Fusobacteria | «  Sevatia

o Tenericutes o Klehiella

% Group B Sireprococeus
*  Enteroceccuy
o Clastridinm

= prevremenom porodaju



Terapijsko oblikovanje crevnog mikrobioma je

moguce upotrebom:
e |

Prebiotik

Nesvarljivi dijetetski ugljeni
hidrati, prvenstveno OS,
koji putuju do debelog
creva netaknuti, sposobni . .-
da selektivno stimuliSu rast Pr0b|0t| k
I aktivnost korisnih

bakterija u debelom crevy 41V mikroorganizmi, koji
dati u dovoljnoj koliCini,

imaju pozitivne efekte na

SlanOtlk zdravlje domacina
Kombinacija prebiotika i = probiotika
probiotika = prebiotika
> sinbiotika

sinbiotik | |



Kod dece koja pohadaju kolektiv za prevenciju
infekcije gornjih disajnih puteva preporucduje se:

=> Lactobacillus rhamnosus



Za prevenciju nozokomijalnih infekcija
digestivnog trakta kod dece preporucuje se:

Microbiota ..
Mucus layer _ -L

ER stross

nterocytes ' ' C e C
‘Healthy condition

> lactobacillus rhamnosus



Za prevenciju nozokomijalne dijareje,
koristiti svaki dan, u toku hospitalizacije
probiotik u dozi od najmanje:

= 10° CFU




Probiotik dat detetu koje pohada
kolektiv znacajno smanjuje rizik od:

= razvoja gastrointestinalnih infekcija
= €volJfanja
= dijareje



Deca koja pohadaju kolektiv,y a dobijala su
probiotike imala su u cdnosu na decu kgja su
dobijala placebo:

= manje odsutnosti iz vrti¢a ili Skole



Probiotici dati prenatalno i postnatalno:

atopic dermatitis
and cow's milk protein
(CMP) allergy

Allergen sensitization

| SCORAD
2TBvs 105
(probiotic vs. placebo)

CMP p A 1 symptom

) improvement
- - elimination diet b 91.7% vs. 64.6%

. ]
Y._ - "I \ :\ ' \ (placebo vs. placebo)

(p=0.003)

\
2 OR=6.03
[95% Cl = 1.85-19 67)

No allergen sensitization

. PROBIOTIC A SCORAD
PREPARATION = M7y 135

gy {probiotic vs. placebo)
5 d Loctabooiis rameosu LOCK 0900, | SCORAD ) + symptom
< earso Lactobacillus rhamecsur LOCK 0902 22.8vs. 16,7 (probiotic vs. placebo) !
y Lactobacilles casei tOCK 0918 . improvement
symptom improvement LA 61,1% vs. 70.0%

£3.3 % vs. 66.2 % (probiotic vs. placebo) , ) (probiotics. placabo)
0,029 v \ (p=NS}

or A
OR = 2.56 \ OR =079
PLACEBO (95% Ci=1.13-5.8) ' 195% C1=0.21-2.92]

= smanjuju rizik od atopije i alergije na hranu



Davanje probiotika tokom prvih meseci Zivota
dovodi. do:

= ubrzava sazrevanje imunog odgovora



Primecen je poveéan imunoprotektivni
potencijal mleka dojilja koje su dobijale
probiotik:

=> |actobacillus rnamnosus



Za prevenciju infantilnih kolika preporucuje
se upotreba probiotika koji sadrie:

Hippocampus |
I,A.i__r s LAMLAL Emaoation
Strass
o gnaten - - yRothalamus
> Carticow I ral {3} . U
Hnrary <

alancs

nnnnn

R => Lactobacillus reuteri

|
= = .
‘<( Enterlc = Lactobacillus rhamnosus



” Systemic effects

Clinical adverse effects
D-lactic acidosis

Brain fogginess

| Intestinal luminal effects

Hostile gene transfer

Specific bacteriophages virulent factors

Processed food probiotic mobilome
Intestinal probiotic over growth

Probiotici imaju efekat:

= sistemski u celom organizmu



Poremeca] intestinalnog mikrobioma odojceta
koje nije do,]eno se moze poboljsatis:

Antibodies Cesareansection |  Vaginal Delivery|

Plasma Antibiotics
Excessive sanitation
Acid-blockers

R

Macrophage Staphylococci Enterobacteriaceae
/' activation such as
\ Clostridia E.coli
Normal Proteobacteria K.pneumoniae

;/ ) ? » immune /
function
patches Lactic , - Bifidobacteria " /

acid T §

L - i Formula
Acidic stool Probiotic DVSb'“‘s v_feeds

e

S~

X * Necrotizing enterocolitis
RUTOIMMMUN @@ = koris¢enjem probiotika




Intestinalna disbioza u prvih 1000 dana
Zivota je povezana sa pojavom:

Antecedents Consequences

Birth Short-term
Maode of delivery
GBS status Long-term
Antibiotics ” Postnatal

NICU environment
Formula vs Breastmilk”

O

Prenatal
Matemnal diet
Chorioamnionitis

= enteropatogenih sindroma



Intestinalna disbioza u prvih 1000 dana
Zivota je povezana u odraslom dobu je sa
pojavom:

S —— Disease

and
Facultative

anserobes: Inter-individual function Dysbiosis

enterobacteria 1ats 1BD {inflamematory bowel disease, - i
lsrococd variations { Crohan psp ’} ?l;ﬂ! Firmicutes/Bacteraidetes
DCtoRacils ST - proveakay
Ulcerative colitis (UC) J 1 gnrerabacterioceas
IBS (irritable bowel syndrome)
Coeliac disease
CRC (colorectal cancer)
CDI (C. difficlle infection)
Obesi }w In Firmicutes/Bactercidetes ratio

Intestinal

1 butyrate-producers
Type |l diabetes T Opportunistic pathogens
Metabolic syndrome

T Oxidative stress
Lupus erythematosus Change Firmicutes/Bacteroidetes
Allergy / Asthma

Gut-brain axis disorders (autism spectrum,
= Parkinson's, disorders of mood and chronic pain)

Extra-intestinal

=~ kardiovaskularnih bolesti
= metabolickog sindroma
= alergije




Primena probiotske suplementacije kod
prevremeno rodene novorodenc¢adi ili
novorodencéadi male porodajne teZzine dovodi do:

Probiotics No Problotics Mean Diference Mean Diff .
S1udy or Subgros Mean SO Total Meam  SD Towal W IV, Random, 95% O W, Random, 95% C1
411 Studies with multiplie straim probiotcs
Bn-Nun 2008 39) 146 K7 22 173 136 n . 290 [-661, 0.81] .
Braga 3010 {4%) 15.2 52 19 124 3T 2 -2.201-3.61, -0,79] - pp boUe
Vern, ~Cartn, 2031 (36) 23 163 TS A2 13 0 $.73 (1,26, 10.24|
Jacobs 2013 (5% 1225 202 348 127% 0% 351 -0.%0 1-0.74, -0.20) 1 i
Lin 2008 (42) 298 197 N7 7 w7 a7 250 |-0.81, H.41) napredovan-je I
Rowgé 2069 (44) 6 231 45 2% 231 49 10.00 {~19.43, ~0.57] .
Roy 2014 (62) 1122 S04 56 1541 807 S6 SN -4.19]-6.68, -1.70] R brzinu rasta
Samams 2008 (41) 1376 228 91 192 202 95 TAN <544 1-6.06 -4.82)
Subdotal (95% C1) 1223 1228 ALIN -174[-322 073
Heterogeneity Tar' « 0 Cnt" w 20700 M o T 1IP c 0000000 1" » 9%
Testforowerall efect 2« L AP« O UD) Z> Skraéeno vreme
4.1.2 Studies with single straim probiots
Demiel, Erdeve 2013 (5S) 107 474 180 [-3.77,0.77] pl’e|aSka Nna
Mavranek 2011 {57) 219 83 ; : 100 [-4.12, 2.72)
Mkary 2010 (46) 119 o9 N AT01-011, -2, 2] — enteralnu
Kitapma 1097 ON 17 K4 119 A -rrn.ory
Manzom 2006 (40 15 : 9 ~2 00 [-5.7), 8.74) 1
Mihatsch 2010 (47) 179 &8 74 010 [-2.18, 1.98) ishranu
Oncel 2014 (60 %1 32 49 EL «1.90 {+2.71, ~1.0%]
Parole 2014 (51} 1629 118 &1 1097 ; : 168 [«2.09.5.45]
Sarl 2011 (51) 179 47 a8 1 <100 |-3.44, L.a¢] .
Sarce 2013 (59) 1ne 7 7 104 ~0.70 [-2 49, 1,201 = bolje
Totsu 2014 (61) 118 18 is -§.10 §-2.05, -0, 15%] g |
Sebtotal (95% Cn 10352 “3LM |-2.10, -0.58] ost ran |a Nno
Heterogeneity Taw' = 044 O = 1481, of » 10 (P = 0. 140 F =~ 12% p p -J
Test Tor overall affecr 2 « 3 44 (P = 0.0006) pl’afhjeﬂje
Toeal (95% C1) 2266 2261 100.00% <194 [-2.7%, -0.32) < . .
Meterogenuity Tay' = $.12: C6 = 255,22, df = 18 (P < 0.00001) 1 = 0)% ot 3 y w— dlgestlvnog

Test for owerall affect 7 » 248 (P » 2.01)
Tess for subgroup dfferences CAY « 009, M « 1 P« 0761, ' « 0N tra kta

Favors tremtment ¥ avors comtrol




Primena probiotika kod prematurusa:

Before M-16V supplementation After M-16V supplementation

Gut microbial dysbiosis Gut microbial homeostasis
NEC in Premature Y o

- ’:’; Y t\{
Infants - - .

‘ IV AN Improved

| TLR4 signaliing intestinal
[TLR2 s'gnallmg"'* Tenvnronmenl

'o‘ooP

Impaiced barnier & ’ Beckerisl Sy ired barm \iézh
-~ 1TGF-B1

s @ e /6 Fac:h’tated{nmune

o
JIL1g tolerance and
Y TRz @ Macrophage JIL-6 Attenuated inflammatory maturation

Y Tire ’ Denditi cell lTNF-G response
¥ Inflamed epithelum © T coli

= Tight mnctions @ Noutrophd

Epthetiasl ced

4 Pro-mfammatory cytokines

= smanjuje ucestalost nekrotizirajuceg enterokolitisa



Intestinalna disbioza kod novorozencadi
rodene carskim rezom moZe se resetovatis

Pre-, probiotics
@ Bacterial sources

Maternal microbiotas In utero At birth
oral (dissemination via blood stream) ’ Placenta Maternal microbiotas (vaginal, fecal) . Pre-, probiotics
vaginal (translocation) Amniotic fluid Environment

Intestinal (translocation)
v" Normobiosis

/ +
v g::::::::;;f:n / [$ = maturation of physiological functions (metabolic,

vaginal delivery Intestinal microbiota barrier, immunity...
v Typeof feeding Dysbiosis
v Environment b 4

bt ' short-term diseases {adverse outcome of pregnancy,
v Antibiotics neonatal sepsis...)
Pre-, probiotics = long-term diseases (allergy, intestinal bowel diseases,
obesity, metabolicdiseases, autism...)

Perinatal determinants Health consequences

= upotrebom probiotika



Davanje probiotika tokom prvih meseci Zivota
dovodi. do:

Postnatal Infant

= ubrzava sazrevanje imunog odgovora

Recruitment, differentiation and maturation of immune cells and intestinal villi.



Dojenje utice na crevni mikrobiom odojéeta jer:

Food or environmental
antigen

Maternal Milk:
Antigen
Free
Complexed to IgA ) |
i S P 4 : > podstice toleranciju na zivotnu
TGF-B, IL10, Vit A, ... [ N . . . . .
Microbiota modulating factors I sredinu izazvanu ant|gen|ma 4
Prebiotics (oligosaccharides, glycoproteins) =

Antimicrobial (lysosyme, lactoferrine, IgA, ...) ' m aj é | N Og m | e k a

Gut growth factors (EGF, TGF-. ...) i

= umanjuje prekomerne
inflamatorne odgovore u crevu

= indukuje sazrevanje
intestinalnog trakta i
proizvodnju IgA antitela




Zakljucak

3

WINDOW OF OPPORTUNITY FOR MICROBIOME MODULATION




Hvala na painji

= Klju¢nih prvih 1000 dana u formiranju crevnog mikrobioma



Kraj




