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) A Useat tekijat vaikuttavat lapsen immunologiseen/
UM metaboliseen kehitykseen...
Mutta kaikki ne vaikuttavat myos mikrobiston
muodostumiseen- kausaliteetti?

Runsasenerginen ruokavalio
Ylipaino=>»

\\7°GDM

e Suuri painonnousu \

CS
\
Ylipaino 2-4 v/ J

Lapsuusajan lihavuus

Lihava aikuinen
(Goldani et al 2011)

Astmariski 4x
(Quinto et al 2011 Lowe et al 2011)

T2D riski (Ruchat et al 2013)
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The secret of successful programming may be timing




© FOCUS ON GUT MICROBIOTA

Rautava, S. et al. Nat. Rev. Gastroenterol. Hepatol. 9, 565-576 (2012); published online 14 August 2012; doi:10.1038/nrgastro.2012,144

Microbial contact during pregnancy, intestinal
colonization and human disease

Samuli Rautava, Raakel Luoto, Seppo Salminen and Erika Isolauri
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Muuttuuko kasityksemme mikrobeista?
1. Immunologinen tasapaino

“Normaalifloora”
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Normaalipainoiset vs. ylipainoiset naiset
[ erilainen suoliston mikrobisto

raskauden aikana Collado et al 2008
/ ero heljastuu lapsenpinkaan Hu et al 2013
/ rintamaidon mikrobistoon Collado et al 2012

« Bacteroides ja Staphylococcus ryhman bakteerit
yliedustettuina ylipainoisilla raskauden aikana.

 Bifidobacterium ryhman bakteerien maara suurempi
Jos painonnousu normaali raskauden aikana.

« Diabetesaidin lapsen mekonium
mikrobistokoostumus muistuttaa aikuisen DM
mikrobistoa.

« Suuri Staphylococcus ryhman bakteerien ja pieni
Bifidobacterium maara ylipainoisten rintamaidossa.



Suoliston mikrobisto muuttuu
raskauden aikana:

I Proteobakteerit
Actinobakteerit

Mikrobiomin
monimuotoisuus
Faecalibacterium

Host remodeling of the gut microbiome and metabolic
changes during pregnancy Koren et al Cell 2012
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Cesarean delivery rates: United States, 1991-2007
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by Syntyma keisarileikkauksella kasvattaa ei-tarttuvien

af>  tautien riskia (NCD)

» Keliakia (Decker et al., 2010)

* Diabetes DM1 (Cardwell et al., 2008)

* Astma (Kero et al., 2002; Thavagnamanan et al., 2008)
- Atooppinen ihotuma (Thavagnamanan et al., 2008)
- Ruoka-allergiat (Eggesbo et al., 2003)

Sevelsted et al 2015

TABLE 1 IRRs by Cesarean Delivery in the 35-Year Period 1977—2011 Following 1.9 Million Term
Children in the Age Span 0 to 15 Years

Cases alRR (95% Confidence Interval); P PARF (Cases)

Asthma® 103 822 1.23 (1.21-1.25); P < .0001 3.07 (3187)
Asthma >5 yb 48 858 1.16 (1.13-1.19); P < .0001 2.19 (1070)
Systemic connective tissue disorders 7498 1.11 (1.04-1.19); P = .0021 1.53 (119)
Juvenile arthritis 6946 1.10 (1.02—-1.18); P = 0117 1.34 (93)
Diabetes type 1 6136 1.01 (0.93-1.10); P = .82 —d
Inflammatory bowel diseases 2697 1.20 (1.06—-1.36); P = .004 2.70 (73)
Immune deficiencies 2589 1.46 (1.32-1.62); P < .0001 6.09 (158)
Celiac disease 1944 0.99 (0.87—1.14); P = 89 —d
Leukemia 1631 1.17 (1.00-1.36); P = .048 2.31 (38)
Psoriasis 1306 0.98 (0.81-1.18); P = .81 —
Arm fracture®® 77 490 0.99 (0.96-1.01); P = .19 —



Thavagnanam et al 2008

First author Asthma Controls Odds ratio (95%Cl) OR (95% CI) Fé?a'aém

C-sect./tot (%) C-sect./tot (%) (%)
Oliveti 33131 (25) 31/131 (24) ; 1.09 (0.62,1.91) 11
Xu 49/282 (17 1098/7804 (14) A 1.28 (0.94,1.76) 2.9
Nafstad 201160  (13)  250/2312 (11) —_— 1.13 (0.70,1.84) 14
Xu 14/98 (14) 89/1855 ) ! > 3.31 (1.81,6.05) 0.9
Annesi-Magesano 39/406 (10) 249/3659 ) | 1.46 (1.02,2.07) 24
McKeever 873/5082  (17) 320019608  (16) » 106 (0.981.15) 115
Kero 366/2050  (18)  8460/57815  (15) - 1.27 (113,1.42) 9.5
Kero 8/12 (67) 58/119 (49) : 3 2.10 (0.60,7.36) 02
Bager 69/1116  (6)  424/8606 (5) [l 1.27 (0.98,1.65) 39
Hakansson 1120/13058  (9)  60110/850175  (7) ] 1.23 (1.16,1.31) 126
Negele 111 ©) 42411432 30) ¢ : 0.24 (0.03,1.86) 0.1
vonk 14133 (1) 25/401 (6) : 1.77 (0.89,3.51) 0.7
Maitra 175/1461  (12) 602/5735 (10) | S 1.16 (0.97,1.39) 6.4
Smith 641/3856  (17) 24728/169283  (15) B 1.17 (1.07,1.27) 113
Kurukulaaratchy 16/107  (15) 65/737 ) : 1.82 (1.01, 3.28) 1.0
Debley 385/2028  (19)  1239/8292 (15) - 1.33 (1.18,1.51) 8.9
Al-Kubaisy 41/644 (6) 111/1618 ) _ 0.92 (0.64,1.34) 2.2
Hagendorens 26/196 (13) 62/592 (10) S 1.31 (0.80, 2.13) 14
Bernsen 10/144 ) 71/1507 (5) : 1.51 (0.76, 3.00) 0.7
Juhn 41/469 ©) 673/6637 (10) _ 0.85 (0.61,1.18) 2.7
Renz-Polster 132/698  (19)  1154/7174 (16) - . 1.22 (1.00 ,1.49) 5.6
Salam 129/508  (25)  584/2928 (20) —La— 1.37 (1.10,1.70) 5.0
Rusconi 247/844  (29)  3916/14765  (27) - 1.15 (0.98,1.34) 75

Overall? > 1.22 (1.14, 1.29)
Childhood studies o 1.20 (1.14, 1.26)
0.2 0.5 1 2 5

Reduced risk of asthma after Caesarean

Increased risk of asthma after Caesarean



Caesarean section Is associated with an increase risk
of childhood-onset diabetes mellitus: a meta-analysis
of observational studies

Cardwell et al

Diabetologia (2008) 51:726-735 731
First author Type 1 DM Controls Relative
[reference] %C(e:le/;?)rean % Caesarean (n/N) OR (05%CD) OR (95% CD) weight (%)

|
Dahlquist [42] 11 (293/2710) 8  (687/8,148) oy 1.32 (1.14-1.52) 22
Patterson [24] 13 (34270) 8 (112/1,355) : 1.60 (1.06-2.42) 3
McKinney [25] 15 (33/220) 10 (43/433) | - 1.59 (0.98-2.59) 2
Tai [34] 14 (e/117) 14 (27/193) t 0.97 (0.50-1.90) 1
Rami [27] 15 (13/86) 11 (34/323) : 1.51(0.76-3.01) 1
Bache [36] 1T (92/839) 9 (159/1,687) ——*— 1.18 (0.90-1.55) 7
ED — Bulgaria [15] 13 (16125 13 (56/435) : 0.99 (0.55-1.80) 2
ED — Latvia [15] 5 (7133) 6 (17/301) o : 0.93 (0.38-2.29) 1
ED — Lithuania [15] 7 (8/114) 6 (17/264) + 1.10 (0.46-2.62) 1
ED — Luxembourg [15] 18 (10/57) 17 (29/171) : 1.04 (0.47-2.30) 1
ED — Romania [15] 10 %80 8 (22277 : 1.29 (0.55-3.02) 1
Visalli [43] 27 (38/142) 21  (148/710) —o 1.37 (0.91-2.07) 3
Stene® [17] 11 (201/1824) 11 (151,735/1,384,191)° —- 1.05 (0.91-1.22) 24
Stene [30] 14 (50/346) 11 (182/1628) ——:—I— 1.34 (0.96-1.88) 5
Cardwell [32] 10 (101/987) 7 (32.744/439.072) — 1.41 (1.15-1.74) 12
Sipeti¢ [38] 9  (9/105) 5 (11/210) : 1.70 (0.68-4.23) 1
Svensson [37] 15 (477 12 (79/679) N 1.33 (0.94-1.88) 4
Malcova [39] 9 (785833 8 (107/1414) 1 1.26 (0.93-1.71) 6
Tenconi [40] 20 (16/77) 19 (32/166) : 1.25 (0.61-2.56) 1
Ievins® [18] 6 (231396) 7 (18,583/281,641) ———— : 0.77 (0.51-1.17) 3
Overall® N 1.23 (1.15-1.32)
0.5 066 1 15 2

Reduced risk of diabetes after Caesarean section

Increased risk of diabetes after Caesarean section

20%



A birth cohort study, 1978, Brazll
A randomly selected sample (n=2057)

Obesity BMI>30 at 23-25 y
15,2% in CS
10,4% in VD

Prevalence ratio for obesity in subjects aged 23—25 y according to type of
delivery obtained by the Poisson regression model

Prevalence ratio 95% CI P
Cesarean delivery (nonadjusted) 1.46 (1.15, 1.85) 0.002
Cesarean delivery (adjusted)] 1.58 (1.23, 2.02) <<0.001

! Adjusted for subject’s birth weight, sex, physical activity, smoking,
schooling, and income and maternal schooling and smoking during pregnancy.

Goldani et al 2011



Cesarean section and risk of obesity in childhood,
adolescence and early adulthood

Evidence from 3 Brazilian birth cohorts
Barros et al 2012

4 yrs :
11y 50% higher prevalence of
IS . . .
15 y obesity in CS vs VD subjects
I'S
N ty 23 Obesity of individuals born through cesarean section relative to individuals born throt
ot: 23 yrs —
Follow-up visit/cohort ~ Crude P Adjusted P
4 y/1982 1.53 (1.25, 1.87)  <0.001 1.22(0.97,1.53) 0.084
cohort (n = 4742)
4 y/1993 1.80 (1.27, 2.54) 0.001  1.31(0.90,1.92) 0.158
cohort (n = 1237)
4 y/2004 1.52 (1.28, 1.81)  <0.001  1.21 (0.99, 1.48)  0.062
cohort (n = 3756)
11 y/1993 1.44 (1.22, 1.72)  <0.001  1.06 (0.86, 1.30)  0.575
cohort (n = 4100)
15 y/1993 1.47 (1.20, 1.79)  <0.001  1.23(0.98, 1.54) 0.073
cohort (n = 4349)
23 y/1982 1.10 (0.89, 1.37) 0.374  1.10 (0.87, 1.41)  0.428

cohort (n = 4297)




Ak Syntyma keisarileikkauksella (CS) kasvattaa

w1 |ihavuuden riskia:
.
Study n RR (95% Cl)
— Reference: Normal weight :
Zhou 2011 162 : * 5.23 (1.24, 22.05)
Ku h |e et al 20 15 Flemming 2012 2988 - 1.19 (0.85, 1.67)
. Gopinath 2012 (12-year olds) 1746 —t— 1.11 (0.70, 1.77)
SySte m a.a.ttl n e n Gopinath 2012 (6-year olds) 1339 :—0— 2.32 (1.34, 4.01)
katsaus Huh 2012 1237 ——— 2.10 (1.36, 3.24)
Birbilis 2013 2294 ——! 0.98 (0.76, 1.26)
M eta_an alnyI Bammann 2014 1024 —-0-:— 1.17 (0.87, 1.57)
Pei 2014 1198 * 1.49 (0.55, 4.04)
Subtotal <> 1.40 (1.08, 1.80)
1
— Reference: Normal weight/overweight :
Li 2008 6828 —— 1.47 (1.19, 1.82)
Barros 2012 (1982 cohort) 4742 —0:— 1.22 (0.97, 1.53)
Barros 2012 (1993 cohort) 1237 —4— 1.31 (0.90, 1.91)
Barros 2012 (2004 cohort) 3756 —o-IL 1.21 (0.99, 1.48)
Goldani 2013 (High SES cohort) 790 ——— 1.74 (1.04, 2.92)
Goldani 2013 (Low SES cohort) 673 : - 1.66 (0.44, 6.30)
Rathnayake 2013 142 *> | 0.70 (0.25, 2.00)
Wang 2013 917 ——— 1.87 (1.19, 2.94)
Costantine 2014 1843 —_— 0.88 (0.61, 1.27)
Mueller 2014 436 —_— 1.46 (1.08, 1.98)
Salehi-Abargouei 2014 635 : * 2.45 (1.083, 5.83)
Subtotal O 1.33 (1.17, 1.51)
:
Overall O 1.34 (1.18, 1.51)
:
T T T
5 1 2 5

Figure 2 Forest plot of studies examining the association between caesarean section (compared with vaginal delivery) and offspring obesity. Cl,
confidence interval; RR, risk ratio; SES, socioeconomic status.
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i number of infants studied Gronlund et al- 99
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100 | %
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0- ‘ 0 //30 - [0 Cesarean delivery

FIG. 1. The percentage of Bifidobacterium-like bacteria (BLB)
colonization in infants aged 3, 10, 30, 60, and 180 days born
vaginally and by cesarean delivery. *p < 0.001.



Ero synnytystavassa- Ero mikrobistossa

Effects on Gut Microbiota and Humoral Immunity
Huurre et al 2008

8 -
S

C
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Imetys vaikuttaa mikrobiston muodostumiseen

.
| S

Imevaisen ruokinnan
kultainen standardi:
terve rintaruokittu
lapsi

Bifidobakteerit :
B.breve, B.infantis,
B.longum
kolonisoivat lapsen
suoliston




Rintamaito:

Antigeniit Anti-inflammatoriset tekijat
B-lactoglobulin Fatty acids
Ovalbumin Antioxidants, Nucleotides,
Gliadin etc. Glutamine, Lactoferrin
degraded by IgA, Cytokines
the mother”s gut Hormones, Growth factors
Oligosaccharides
Vanha strategia: Microbiota

Eliminaatiodieettl

Uusi strategia:
Aktiiviset yhdisteet
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Yij{é Rintamaidon koostumus riippuu... didin allergiasta:
S
A IS

Maternal breastmilk and intestinal bifidobacteria guide the
compositional development of the Bifidobacterium
microbiota in infants at risk of allergic disease

Gronlund et al 2007

61 aiti-lapsiparia
Rintamaitonaytel kk

Kaikki lapset kolonisoituneet
bifidobakteerellla,

paitsi;
1 syntynyt CS
1 saanut antibioottia

5.
| 45

il
3.
25

P=0,003"

P02 |

| |

21.5'
(]
ﬁﬂ.ﬁ‘

ﬂ !
Allergic, atopic ~ Allergic, non-atopic

Non-allergic



... aldin painosta ja painonnoususta

Distinct composition of gut microbiota during
pregnancy in normal weight and overweight

women
Collado et al 2008

« Bacteroides ja Staphylococcus yleisia
ylipainoisilla

 Bifidobacterium maarat korkeita niilla, joilla
normaall painonnousu raskauden aikana



Maternal weight and weight gain during
pregnancy modify the iImmunomodulatory

potential of breast milk
Collado et al 2012

» korkeat Staphylococcus ja matalat
Bifidobacterium maarat ylipainoisilla
verrattuna normaalipainoisiin

« Matalat TGF-B2 ja sCD14 tasot
rintamaidossa ylipainoisilla



... myOs lapsi vaikuttaa
Changes in immunomodulatory constituents of human milk
INn response to active infection in the nursing infant

Mothers of sick infants who were notill
themselves (N) (n = 20)

Rintamaito > >2 Pyalue
— CD45+ 6,078 2,462
(n—31) (2,226;18,955) (717;11,508) 0.014°
Tilanteessa kun 2,279 730 0.104°
- (389; 4,090) (184;3,167)
lapsi otettu
F_) ) Neuroph/mi 1,246 986 0.045°
sairaalahoitoon (877;9,933)  (261;4,328)
kuumeen vuoksi Macroph/ml 1,365 321 0.006°
_ _ (325; 3,834) (100; 2,155)
Sl= ak_uuttl _Valhe 64.0 58.0 0.167°
S2= t0|pum|sva|he (32.0;122.0)  (29.0; 149.0)
Lactoferrin 0.79 0.50 0.072°
Mg/mi (0.52;1.33) (0.41;0.59)
0.63+0.23 0.58 +0.20 NS¢
TNF-o. pg/ml  3.92+1.80 3.09+1.74  0.108¢

Riskin et al 2012



... synnytystapa vaikuttaa myaos rintamaidon mikrobistoon

MICROBIOTA COMPOSITION

Colostrum Mature milk (at 6 mo)

100% 100
5% ars
W Cthers W Cthars
O Corynebactariaceas O Cirobager
WL epiniriciiaceae W Caynabacisium
B DVeilonelacese 0% Olysinbacils
W Bacilsceas W Camobacienum
O Canobaciarizoeas O Achstohacter
B Enizobaciaiacase W Sirepiococous
% BMomdceas g W Staphylococzys
O Stsphyiococcacess OLasiococcys
I Srapincoceacess [ J
B[ sucanosiozacese W L euconasio
o s
Vegingl Emargeniy Cesereen Programmed Ceserean Vaginal Emergency Cesarean Programmed Casarean

Mode of delivery

MC Collado 2012
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... seka maantiede

Finland

Order

Spain

Spirochaetales
Aeromonadales
Erysipelotrichales

[ Bacteroidales

B Caulobacterales
Xanthomonadales

B Rhizobiales

m Sphingomonadales

= Campylobacterales

M Pasteurellales

M Burkholderiales

H Fusobacteriales

M Clostridiales
Enterobacteriales

M Flavobacteriales

B Neisseriales

M Bacillales

B Pseudomonadales

B Actinomycetales

B Lactobacillales



Voisiko hoito spesifeilla probioottikannoilla
pienentaa ei-tarttuvien tautien riskia?

1.

2.
3.
4

Epidemiologinen naytto
mmunologinen/ mikrobiologinen naytto
Kokeellinen naytto

Kliininen naytto




Ajattelu
ennen:
Allergiariski

g

Allergisten sairauksien syntyi ¢1 tunneta
tarkkaan, Tiedetiin kuitenkin, etti ylhi-
herkkyys kehittyy samanlaisen tapahtu-
masarjan seurauksena Kuin vastustusky-
ky taudinaiheuttajille muodostuu: Kkun
elimistdon tulee bakteereja ja viruksia,
se alkaa muodostaa niitd tuhoavia vasta-
aineita. Tahan perustuu viauvojen roko-
tus tavallisimpia tauteja vastaan. Kun
lapseen istutetaan vaarattomaksi tehtyji

taudinaiheuttajia, han on neljin—kuu-
den viikon kuluttua taysin tai osittain im-
muuni tuolle taudille.

Kun allergiataipumuksen perinyt lapsi
saa elimistoonsa allergeeneja, hinessi
kehittyy jonkin ajan kuluttua myés niiille
vasta-aincita. Mutta tissi tapauksessa
nuo vasta-aineet saavat aikaan allergian
kehittymisen ja allergisia oireita amna,
kun lapsi joutuu vudelleen Kosketukseen
herkistiijan kanssa.
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Ratkaisu 2: Eliminaatiodieetti




Nutrition, Allergy, Mucosal immunology, Intestinal microbiota

(NAMI) ohjelman interventiotutkimukset 1997-

RCT1
n=159

RCT2
n=256

RCT3
n=241

RCT4
n=94

Probiootti vs. Placebo

Raskaus (trimesterit)

1. 2. 3. 1-3kk 6Kkk
x [|xl x X
-< >>- -
o |lol o o)
| x || x X Ixl X X
- e -
o) o ol o o)
+ X Ix] x al___)s__
0o lol o o)
et
<é -
0 o)

<—> |nterventio

Seuranta
Kliininen arvio
Naytteen otto

Synnytys

12kk  2v
s £
0 0
Ul 0 0L 20
0 0
Wl ]
0 0
sl il
0 0
RCT=

Ikd (kuukausina, vuosina)

3-6v 7-10v 13-18v

Randomized Controlled Trial



Vaikutus atooppisen ithottuman riskiin

merkitseva:

Kallioméaki et al Lancet -2001, 2003; JACI 2007..
Rautava et al JACI 2002; 2012..
Tutkimus toistettu muissa populaatioissa muiden tutkimusryhmien toimesta

nnt 4.5
(95% CI 2.6-15.6)

SO

Placebo Probiotic



Maternal atopy and specific probiotics
during preghancy — infant sensitization

Probiotic combination (B. lactis + L. GG)
had a protective effect in high risk infants

26% probiotic group\
VS. q

50% placebo group
(OR 0.34, p=0.023) ~

Skin prick test +

Huurre et al 2007



%

Maternal probiotic supplementation during pregnancy and

breast-feeding reduces the risk of eczema in the infant
Rautava et al J Allergy Clin Immunol 2012

80

70

60

50

40

30

20

10

m placebo
m LPR+BL999
ST11+BL999

eczema

P<0.001

chronic eczema SPT

P=0.003



Kasityksemme allergiapreventiosta on muuttunut:

Fiocchi et al. World Allergy Organization Journal (2015) 8:4 M "
DOI 10.1186/540413-015-0055-2 @ jO urnal

WORLD ALLERGY ORGANIZATION

POSITION ARTICLE AND GUIDELINES Open Access

World Allergy Organization-McMaster University
Guidelines for Allergic Disease Prevention
(GLAD-P): Probiotics

Alessandro Fiocchi'®, Ruby Pawankar", Carlos Cuello-Garcia®®, Kangmo Ahn, Suleiman Al-Hammadi®,

Arnav Agarwal®”, Kirsten Beyer®, Wesley Burks®, Giorgio W Canonica'®, Motohiro Ebisawa'', Shreyas Gandhi®’,
Rose Kamenwa'?, Bee Wah Lee'®, Haiqi Li', Susan Prescott'”, John J Riva'®, Lanny Rosenwasser'”,

Hugh Sampson'®, Michael Spigler'®, Luigi Terracciano®®, Andrea Vereda-Ortiz*%, Susan Waserman?',

Juan José Yepes-Nufez’, Jan L Brozek®*"" and Holger J Schiinemann®*'



Probioottihoito suojaa Allergialta
... Mutta

Ravitsemus/ Ruokavalio
Geneettinen tausta \
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Ymparist6 - —— <— Kiliininen tilanne

- AN

Probioottikanta Suoliston mikrobiston tasapaino
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Vaikutus aitiin: Probioottihoito (B. lactis + L. GG) raskauden ja
Imetyksen ajan:

Naiset joilla korkea veren sokeriarvo raskauden aikana (> 4.8 mmol/l)
ja sen jalkeen (> 5.6 mmol/l)
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Laitinen et al 2009



glukoosi

=

e
Probiootti-intervention E
vaikutus e o
sokeriaineenvaihduntaan .« Y

?
_______\__'*.TA oo ]

—@— Control
1 O+ Intervention + Placebo

4.2 \ —w— Intervention + Prohiotics
insuliini i
. 10 :
glykohemoglobiini . :
5.6 |
1 8 \ 1
55 i 7 \:
U 5.4 : 5 6 N,
2 53 - : E 5 \ \
I 52 —I* ' 4 ' .'\U_.,»'/
O : :
1 3 1
I > ! , , —e— Control
(D 5.0 - : —e— Control | ~-O-- Intervention + Placebo
: | 0 Intervention + Placebo 14 ! —w— Intervention + Probiotics
' 4.9 : —-w— Intervention + Probiotics v
* 0 T T T T T
48 ; . . . . 1 2 3 4 5
1° 3 1Kk 6kk 12kk 1 3 1kk 6kk 12kk
Raskaus Post partum raskauskolmannes Post partum



A\

&5 Ravitsemusneuvontaan yhdistetty probiootti-
Wl interventio pienensi raskausdiabeteksen
riskia
« Probiootti > GDM ¥ (P=0.002)
13% ravitsemusneuvonta + probiootti
36% ravitsemusneuvonta + lumevalmiste
34% verrokkiryhma (lumevalmiste)

* Yksilollinen ravitsemuneuvonta—> makrosomian riski
GDM raskauksissa ¥ (P<0.05)

« Ja aidin ylipainon riskia:
37 %:lla ylipaino 12kk synnytyksesta
Yksil6llinen ravitsemusneuvonta+

probiootti-interventio =» Vyaotarolihavuuden (> 80 cm)
riski ¥ P < 0.05; NNT=4

e Mekanismi?

Luoto et al 2010



Vaikutus lapsen varhaisen lihavuuden riskiin:

24

—&— Normal-weight - placebo (N=47)
22 4 —@— Normal weight - probiotic (N=41)
—v— Overweight - placebo (N=12)
—v— Overweight - probiotic (N=13)

20 A

18 -
3 16
C 144y
12 T 1 T T T T T
036 12 24 48 84 120
Age (months)
< >
< >

Critical age for obesity and
MS development Liem et al 2013



Placebo vs Lactobacillus rhamnosus GG
(single or in combinations)
10-15 yrs follow-up

Placebo LGG

Asthma (questionnaire), n (%) 18 (15.8) 10 (10.4)
Asthma (ISAAC) 17 (12.1) 12 (9.2)
Any allergy 79 (56.4) 59 (44.4)

Obesity/ overweight state 21 (18.6) 17 (18.5)



Mikrobisto ja Metabolinen terveys

Normaalipainoisten ja lihavien suoliston mikrobiston
koostumus on erilainen (Ridaura et al 2013)

Poikkeava mikrobiston koostumus suolistossa
edeltaa lihavuuden kehittymista (Kalliomaki et al 2008)

Poikkeava mikrobisto varhaisessa imevaisiassa- riski
lihavuudelle

Matala-asteinen krooninen tulehdus liittyy
lihavuuteen, dysbioosi liittyy tulehdustilaan ja
lihavuuteen, mutta mika on syy ja mik& on seuraus?



Kokeellinen naytto
Backhed, Gordon et al 07; Cani, Delzenne 2009

Energian imeytyminen |

HH fermentaatio- SCFA
Trigly de novo synteesi

Obesogeeninen __ Energian varastoiminen]

_ : = FIAF suppressio-LPL
mikrobisto aktivaatio

BMI 1
Leptiini, IL6, TNFa

Tulehdusvaste

LPS/ CD14 metabolinen
endotoxemia
Insuliiniresistenssi



Reprogramming option —
probiotics, synbiotics..

lean microbiota

e

obese microbiota g& —

N\

Energy harvest |
Energy storage 1

Body fat |

Inflammation

Turun yliopisto
University of Turku
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Overselling breast-feeding

BREAST-FEEDING, FROM PAGE 7
tion to breast-feed exclusively for six
months if you are a stay-at-home mom
with a breadwinning partner. In a coun-
try where the average working mother
returns to work six weeks after having
a baby, and nearly 30 percent of new
mothers take no maternity leave at all,
breast-feeding for any length of time is
very hard to do.

The effect of the moral fervor sur-
rounding breast-feeding goes beyond
mere shaming. It also reflects, and rein-

terventions that punish poor women
who do not breast-feed. This isn’t just the
unobtrusive little ‘“nudge” in the right
direction. It’s more like a shove, with a
kick for good measure.

Middle-class women primarily experi-
ence breast-feeding advocacy in the
form of education campaigns and limits
on their access to formula in hospitals.
Poor women are vulnerable to more ex-
plicit coercion. The Special Supplemen-
tal Nutrition Program for Women, In-
fants and Children, known as WIC,

feeding is the measure of our moral
worth, it isn’t long before the idea of a
mother not breast-feeding her child
summons the familiar tropes of bad
parenting and irresponsible citizenship
that we have long deployed against
poor women and minorities.

Does all this mean that women should
stop breast-feeding? No. If you want to,
if it’s easy for you, if you are healthy, if
your baby is thriving on breast milk,
then by all means do it. If I had to do it all
over again, I probably would. But it



Breastfeeding does not improve IQ, study finds

Major research by Goldsmiths, University of London, suggests breastfeeding has no impact on the
intelligence of a child

It is known that breastfeeding lowers the risk of allergies, ear infections and admission to hospital in babies and it has been linked to
better health overall into adulthood Photo: Alamy

The Telegraph 2015
Reference: von Stummé& Plomin PLOS One 2015



Imetys ja terveysvaikutukset: monen tekijan summa
Esimerkki: Allergia

Mothers SPT negative (n=58) Mothers SPT positive (n=80)

40 40 - RaVItSGmUS
N N Terveys
0 10 Rintamaito

0- <25 25 0 <25 25
Exclusive breastfeeding (months)
A\

Fig. 1. (a) Positive SPT (%) in infants according to the allergy and SPT

Positive SPT in infants (%)

status of mother and duration of total breastfeeding. (b) Positive SPT (%0)

L an
in infants according to the allergy and SPT status of mother and duration I m ettava

of exclusive breastfeeding. SPT, skin prick test.

@ alti Lapsen
Mon-allergic mothers (n=27) Allergic mothers (n=98)
I terveys

40 1 40 1
30 1 30 1
20 1 20 1

o o Kehon koostumus
0" 0- BMI
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Total breastfeeding (months)

Positive SPT in infants (%)

Huurre A et al 2008



Kasityksemme allergiasta muuttul
Vanha strategia: valttaminen
Uusi strategia: aktiiviset yhdisteet-ravitsemushoito

Allergiariski

Antigeenikontakti

Toleranssi




Kasityksemme mikrobeista on muuttunut....

Endocrine
Immune Signals
a Prenatal b Postnatal Ne:u r & & Dendritic col © © :
[~ Bactena 4‘ : Q0 0:
Intraepithetiat Q el N % "“)’e’;:zsb"
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M cell
Epithelium
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Targets in Pathways

Maynard et al. 2012



There are in fact two things, science and opinion;
the former begets knowledge, the latter ignorance. Hippocrates

.
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Anatomy lesson of
Dr. Nicolaes Tulp Rembrandt
1632
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Kliininen kaytanto- spesifit probiootit

Acute gastroenteritis +
Antibiotic-associated diarrhoea +

Food allergy- infants with atopic eczema+
IBD: relapses of pouchitis
NEC +

Obesity risk



Safety documentation— available for
specific probiotics

« Epidemiological data

 Clinical data

* Intervention studies in rotavirus diarrhoea, cow milk allergy, atopic
eczema, colic, preterm infants

* Meta-analyses

* Long-term follow-up (with clinical+growth,
Immunological, microbiological assessments)
» Probiotics pre-, peri- and postnatally: 5-10-15 yrs of follow-up

« Documentation of clinical practice
* Preterm infants Luoto R et al. Clin Infect Dis 2010; 50: 1327-8.

« Demonstrations on mechanisms

Turun yliopisto
University of Turku
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Partial restoration of the microbiota mmﬂai .
of cesarean-born infants via vaginal meaicine

microbial transfer

Maria G Dominguez-Bello!-2, Kassandra M De Jesus-Laboy?2,
Nan Shen?, Laura M Cox!, Amnon Amir?, Antonio Gonzalez4,
Nicholas A Bokulichl, Se Jin Song®>, Marina Hoashil-®,

Juana I Rivera-Vinas”, Keimari Mendez”, Rob Knight*# &
Jose C Clemente3?

4 d

| Vaginal M Inoculated @ C-section

0 (NI < - _
gR Sy SR m o =
\\ {__.\{ } E E 020 i _
= £ 0.20+
L 2 0.4 : 3 E
. i} [} T 0.3 4 et
_ = = = z
TR sy L = € 0.15 € 0.15 -
—1._ ™ =,
Sterile container ~ 2 2 0104 2 0.2+ 2 0104
@ 0.2+ o = -
R AN o o ] 2
- -. . . 5 % ";I;-“'*JI ) g i . E i
3] -ﬁ:gp;\ L’{_-:.k l;:i’;i_;p ﬁ 0.1+ % 0.05 % 3 0.05
Mouth Face Rest of body g =z g =
g 0- 2 0- 2 @ p-
3] [+ (&
Image: M.J. Schoen m 3 _E

Yhteensa 18 vastasyntynytta ja heidan aitinsa:

« 7 alateitse syntynytta lasta, 11 elektiivisella sektiolla
syntynytta, joista 4 pyyhittiin synnytyksen jalkeen.

- Aideista kenellakaan ei ollut GBS-kantajuutta tai muuta
synnytyksen aikaista paikallista infektiota.



Fetomaternal immune interface —intervention target?

Elective C-Section MILK MICROBIOTA
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Allergic Sensitization - Allergic Disease
Hygiene Hypothesis

ir- ) The newborn:
y Immunologically immature
| canvas

early microbial
stimulation

aberrant immune
responses to antigens
later In life



The extended hygiene hypothesis

MICROBIAL
PROVOCATION IMMUNE RESPONSE CLINICAL OUTCOME

Protection from
Infection Th1l Allergic Disease

Extension | Extension Il Extension Ill

Non-
communicable
diseases

Microbiota Treg & Th3

Probiotics: new applications in extended populations
Isolauri 2002, Rautava et al 2005



