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MOTHER’S MILK AND THE
MICROBIOME
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WHAT IS THE MICROBIOME
AND WHAT DOES IT DO?
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The Gut Microblome  wloradostteuniversity
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Gut Microbiota: Fun Facts  oloradoStateuniversity

Gettmg to know your gut microbiota

10 to 50 m}f

liOO m: 10:1 csoooccocse

2 r 5 times

www.gutmicrobiotawatch.org W @gutmicroblotaww f www.facebook.com/GutMicroblotaWw




Protective functions

I. Direct inhibition
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Il. Stimmulation of immune defenses
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Il. Nutrient/receptor competition
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Immune Regulation
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Video Link

http://link.brightcove.com/services/player/bc
pId1966016696001?bckey=A0Q~~,AAABYyW
Tdmvk~, YEX2I6 TuTOmdQPquhJglbWcq9U
fv7FQ &bclid=0&bctid=2144234478001



http://link.brightcove.com/services/player/bcpid1966016696001?bckey=AQ~~,AAAByWTdmvk~,YEX2I6TuT0mdQPquhJg1bWcq9Ufv7FQ_&bclid=0&bctid=2144234478001
http://link.brightcove.com/services/player/bcpid1966016696001?bckey=AQ~~,AAAByWTdmvk~,YEX2I6TuT0mdQPquhJg1bWcq9Ufv7FQ_&bclid=0&bctid=2144234478001
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* Indigestible  Synthesis of essential amino
carbohydrates acids
— Bacteria encode enzymes — Microbially synthesized
we lack amino acids (leucine) can
— Polysaccharides---> contribute 19-22% of daily
SCFAs that “feed” colonic requirements.
ERE e e «  Synthesis of vitamins
* Fat | | — Intestinal microbes
— New study (in zebrafish) synthesize vitamin K and B
demonstrates that vitamins, which are
Firmicutes assist in dietary frequently absorbed directly
fat absorption through the intestinal
 Protein epithelia.
—  Proteolytic processes — B12: site of synthesis vs
degrade proteins into absorption
UGt - Absorption of ions (Calcium,
Magnesium, iron)
|
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\ Intestinal
& transit

Microbial

products interact [ e
with cells to :

regulate:

- Glucose use
- Fat storage
- Food transit
- Feelings of
satiety

Insulin secr/prod
* | Glucagon secriprod

4 LPL activity
T Lipolysis

De novo lipogenesis
ChREBP/SREBP1
Triglyceride accumulation
Insulin sensitivity

AMPK

Insulin sensitivity
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Microbiota and Health cooradosateuniversicy

Metabolic Cardiovascular diseases

syndrome
y Rheumatoid

Endotoxemia/ arthritis

- . ~ / 3
septicemia "\ Hypertension

NAFLD/ NASH/ HS

= Endocrinal imbalance

Systemic
. ¥ 8 Asthma
inflammation .
_ Colorectal cancers

Diabetes/

’ ‘ Diarrhea/ constipation/
Insulin resistance

Celiac disease/
= Gastroenteritis
Obesity/ Adiposity ™ |BD/ IBS/ UC/

Crohn’s disease

Gut Microbiota

L L .




O b e S I ty Colorado State University

« Germ-free mice required 30% more calories to maintain same
weight as normal littermates

« Germ-free mice transplanted with normal microflora gained weight.

* Increased energy harvest associated with higher levels of the
phylum Firmicutes
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B

When co-housed the “lean” mice transferred their microbes and
their phenotype to the “obese” animals!
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Balance in the Gut

inflammatory

host keystone-pathogen
inflammation active il
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recruiting 4 active  bacteral
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Microbial Metabolites
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K—b

Dietary fiber
Resistant starch
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= Trophic effect

= Epithelial barrier establishment
* T ., development

= Anti-inflammation
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» Carcinoma
» Atherosclerosis
* Adipogenesis
* Autism spe

Altered microbiota
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Healthy microbiota

Cholesterol
Choline
L-Carnitine
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HOW DO WE GET THESE
MICROBES?




Colonization Influences  wioradostateuniversity

Factors influencing
mother gut microbiota

: Bacteria in
Pregnant weight amniotic fluid
gain
Smoking in
Antibiotic exposure pregnancy

Hygiene and social

e Gestational metabolic
condition

abnormalities

Mother—child
symbiosis

: : Antibiotic exposure
High-fat mother’s milk

Intensive care at birth
Weight at birth

Delivery and feeding

modality Gestational age

Factors influencing
child gut microbiota
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Microbial Dynamics in Infancy coloradoStateuniversity

. Bacteroidaceae

‘ Lachnospiraceae

@ Ruminococcaceae
Prevotellaceae

. Enterobacteriaceae

.Veulloncllaccac

.Bmdobactcnaccac

.(lostndmccac

‘ Lactobacilleaceae

S Ve s
Birth 1 month 6 months 12 months 2 - 3 years

Bacterial diversity

Interindividual variability
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In the beqginninc

First
trimester

Normal
microbiota
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Colorado State University
Third
trimester

' Altered
n"alcroblota

Weight gain
oo P o™
Insulin y . -y
desensitization ,* @-','
-~ -

{
\ l
Transplant

third trimester
microbiota

Fatter mouse with
insulin desensitization

[ a» Firmicutes e Bacteroidetes e Proteobacteria * Gut inflammation ]

Pregnancy leads to alterations in a woman'’s microbiota that increase metabolic

challenges.
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Fetal Programming L

Prepregnancy Pregnancy Offspring

Maternal gut
microbiota
\
,/'

a

Maternal obesity
IS a strong
predictive factor
of childhood
obesity and may

Normal gut
microbiota

be d ue tO Healthy metabolic
m | Clrro b | ota Fetal gut microbiota outcome
effects.

Maternal gut
microbiota

Disrupted gut
microbiota

Adverse metabolic
Fetal gut microbiota outcome

%i Bacteroidetes %\ Actinobacteria

%\ Firmicutes \ Proteobacteria
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Mode of Delivery

Vaginal delivery C-section delivery
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Table 1
Cesarean Delivery Associated Childhood Diseases’+?
Allergic Rhinitis
All Cesareans 137 (114-163)
Repeat Cesareans Only 1.78 (1.34-2.37)
Asthma
All Cesareans 1.24 (1.01-1.53)
Female 1.53(1.10-2.10)
Female & Repeat Cesarean > 1.83(1.13-2.97)
Celiac Disease 1.80(1.13-2.88)
Diabetes Mellitus (Type 1) 1.19 (1.04-1.36)
Gastroenteritis 1.31(1.24-1.38)
Gastroenteritis AND Asthma 1.74 (1.36-2.23)

1D ata from references 45 47: %

20dds Ratio (OR) with 959% CI versus vaginal delivery




ReStorl NC M |Cr0b|0ta Colorado State University

Image: M.J. Schoen
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Breast vs. Formula Colorado State University

Cara Gibson @ 2015

Formula-fed (FF)
Verrucomicrobia \n sub classified
Un sub :_!L-i&':'ifr:'J Firmicutes 3.2% 3 30

» BF had more total Proteobacteria and Bacteriodetes
L. |._ - » FF had more Firmicutes and no Bacteriodetes




Mother’s Milk Microbiome

Colorado State University
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Oligosaccharides Colorado State University

Human Cow M Oligosaccharides

B Proteins
B Fats
W Lactose

* Anestimate.
Oligosaccharide
content varies over
time and between
individuals.

Oligosaccharides,
less than 0.1%
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HOW th ey WO r'k_ = Colorado State University
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HOW th ey WO r'k_ - Colorado State University
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Care and Feeding of the
Microbiota
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Others Subdoligranulum
Others
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Fat or Fiber? Colorado State University

Plant-based Animal-based
diet diet
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Prebiotics are non-

HO.
ving indigestible N
nolysaccharides yon M
(food components) < o
_ . OH s
that stimulate the ots o Toon
o HON, o R
growth of beneficial T or o N._M
bacteria. A
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Prebiotic Sources e Universly

o D | et Foods with Prebiotics Prebiotic fiber by weight | Amount needed for 6g
serving

— Major dietary
sources are

TR Chicory Root 64.6% 93g
consumed in limited _
amounts in a typlcal Jerusalem Artichoke 31.5% 19¢g
American diet Dandelion greens 24.3% 24.7g
— Studies may reveal Raw garlic 17.5% 343g
new” dietary Raw leek 11.7% 513¢
pre bIOtI CS Raw onion 8.6% 69.8g
y S u pp I eme ntS Cooked onion 5% 120g
 Fortification in foods Raw asparagus 5% 120g
— YOQ urt Raw wheat bran 5% 120¢
— Infant formula Whole wheat flour,cooked 4.8% 125g
— Atrtificial sweeteners
Raw banana 1% 600 g
L L .
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Probiotics are live
bacteria or yeast that
when eaten in
sufficient amounts can
be beneficial for
Intestinal health.




Probiotic sources S ——

o Food sources:

o Fermented dairy foods
like yogurt, kefir
products, and aged
cheeses

o Some fermented non-
dairy foods including
kimchi, sauerkraut, and
kombucha |

o Supplemented non-
fermented foods: Good
Belly
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VSL3: Hiah Dose Probiotic  ColoradoState niversity

Bad bacteria can damage the intestines causing
irritation and reduced nutritional absorption

VSL#3 forms a barrier which protects the Gl
tract and allows nutrients to be absorbed**

* Synergistic combination

 Claims to deliver the

« Currently approved in
the US as a medical
food to be used for the
treatment of IBS

of common probiotic
species

highest number of live,
active cells of any
probiotic available.

— Formulations range

from 112.5-900
BILLION cells
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* Both pre-pregnancy weight and weight gain
during pregnancy may influence long-term
metabolic function in the infants via microbiota
Influences.

« Consuming high fiber and fermented foods
during pregnancy and limiting high fat foods
may help with infant microbiota optimization.

* Unnecessary antibiotics (both during pregnancy
and in infants) can compromise development of
the microbiota.

* Breastfeeding provides the infant with pre- and
probiotics necessary for early immune
development.
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