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Den normala tarmfloran

Alla slemhinnor ar koloniserade av bakterier.

| tarmen finns majoriteten — 6ver 70% av alla bakterier aterfinns i tjocktarmen.

Longitudinellt: antalet bakterier 6kar och sammansattningen forandras fran den
proximala- till den distala delen av mag-tarmkanalen.

Actinomycinae
Corynebacteria

Latitudinellt: Bakteriesammanséttningen skiljer sig at mellan lumen, mukosan och
epitelet.
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Den normala tarmtloran

Tarmflorans sammanséttningen varierar med varje individ.
 De flesta arter &r relativt stabila.

 Vissa arter ar tillfalliga.

Varje individ har ett unikt mikrobiellt “fingeravtryck”.

Skillnad mellan kvinnor och man.

For en given individ ar den fekala mikrobiotan anmarkningsvart stabil under hela
livet.

Pa en hogre taxonomisk niva bestar 90 % av tarmens mikrobiota av Bacteroidetes
och Firmicutes — P4 fylum-niva har alla méanniskor en liknande sammansattning
av sin tarmflora.
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Den normala tarmfloran

Andra fyla som ocksa anses vara dominant férekommande, men som har en mycket lagre relativ forekomst an
Bacteroidetes och Firmicutes ar:

Actinobacteria, Proteobacteria, VVerrucomicrobia, och Fusobacteria.

Totalt har 6ver 30 olika fyla identifierats i den humana tarmfloran, med 6ver 1000 olika arter av mikroorganismer
inkluderade.

Bakteriers taxonomi fran hogsta till lagsta taxa: Fylum, klass, ordning, familj, slakte, arter och stam.

Vanligen méats mangfalden (diversitet) av bakterier inom ett och samma prov (Alfa-diversitet) och mellan olika prov
(Beta-diversitet).

Dysbios: Mikrobiologisk obalans.
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Nar far vi var tarmflora?

L&nge trodde man att koloniseringsprocessen borjade forst i samband fodseln.

Vetenskapliga studier har dock pavisat forekomst av bakterier i moderkakan, i navelstrangen och i
fostervattnet i fullgangna graviditeter.

l

Den mikrobiella exponeringen skulle kunna borja fore forlossningen, vilket gor det mojligt att
tidigt kolonisera fostret med mammans mikrobiota — ytterligare forskning behovs.
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T1dig kolonisering

~

Microbiomes

T Foreslagna vagar for kolonisation mellan mamma
och spadbarn:.

Healthy status
(term delivery)

Hematogenous
route??

« \ertikal spridning fran slidan och/eller
urinvagarna.

« Hematogen spridning genom moderkakan efter
translokation fran magtarmkanalen.

Intestine

)

//'i ‘r\”\\'? W Endometrium
‘ Meconium

Dysbiosis status

L (preterm/low
‘ 7 R weight delivery)
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Kolonisering

Effekter av forlossningen:

 Vaginal forlossning:
- den bakterieflora som utvecklas bestar till en storre del av arter fran mammans tarm- och vaginala flora:
Lactobacillus spp. and Prevotella spp.

« Kejsarsnitt:
- den bakterieflora som utvecklas bestar till en storre del av arter fran mammans hudflora och bakterier fran
sjukhusmiljon: Arter fran fyla Proteobacteria och Firmicutes dominerar, mer sallan kolonisering av
Bifidobacterium spp. och Bacteroides spp., men oftare kolonisering av Clostridium spp.

Skillnaderna avtar Over tid, men barn fédda med kejsarsnitt fortsatter att ha en mer heterogen flora upp till 12-
manaders alder.
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Kolonisering

Brostmjolk/modersmjolksersattning ar andra faktorer av vikt for tidig kolonisering:

 Brostmjolk: Lagre diversitet, hdgre nivaer av bifidobakterier och laktobaciller, samt lagre nivaer av potentiella
patogener.

« Modersmjoélksersattning : Mer diverse tarmflora som domineras av stafylokocker, Bacteroides spp., clostridier,
enterokocker, Enterobacteriaceae — utvecklar en mer “vuxenlik” flora.

| samband med 6vergang till fast foda, far barnet en tarmflora med 6kad diversitet:

« Initialt dominans av fakultativt anaeroba bakterier sasom Proteobacteria.
« Successiv kolonisering av obligat anaeroba bakterier sasom bakterier tillndrande genus Bacteroides och fyla
Actinobacteria och Firmicutes.
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Tarmilorans forandring hos barn oéver tid

Window of opportunity for microbiota modulation

Prenatal factors: Neonatal factors: Postnatal factors:

+ Placenta « Mode of delivery « Feeding: breast-milk vs. formula
- Gestational age « Geographical location

« Family members
» Host interactions
» Maternal diet

» Weaning

childhood
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Eftekt av kosten pa tarmfloran

Kostens sammansattning har bade direkta och langsiktiga effekter pa tarmflorans
sammansattning och de beror pa:

» Bakterier som konsumeras via fodan.
* Olika substrat.

* Individuella variationer av den tid det tar for fodan att passera genom
mag/tarmkanalen.

° pH
« Matsmaltningskanalens sekretion i varden.

* Reglering av vardens genuttryck och/eller vardens tarmflora.
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Eftekt av kosten pa tarmfloran

« Kolhydrater: Odigererbara kolhydrater, t.ex. resistent starkelse och vissa sockerarter, nar tjocktarmen dar de kan
fermenteras av tarmfloran.

- Bade digererbara och odigererbara kolhydrater kan dock paverka tarmfloran:
- Digererbara kolhydrater fran frukt (t.ex. glukos, sackaros och fruktos) minskar antalet Bacteroides spp. och

Clostridium spp.

- Odigererbara kolhydrater 6kar antalet mjolksyrabakterier, Ruminococcus spp., Eubacterium rectale och Roseburia spp.
samt minskar antalet Clostridium spp. och Enterococcus spp.

- Bade digererbara och odigererbara kolhydrater 6kar méangden bifidobakterier.
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Eftekt av kosten pa tarmfloran

« Proteiner: Konsumtion av proteiner korrelerar positivt med mikrobiell mangfald, men animaliska och vegetabiliska
proteiner paverkar tarmfloran pa olika sétt:

- Individer som é&ter en kost med mycket animaliskt protein fran kott, som ocksa innehaller mycket fett, har lagre
forekomst av t.ex. Roseburia spp., Eubacterium rectale och Ruminococcus bromii - bakterier som metaboliserar
vaxtbaserade polysackarider.

- Populationer av bakterier som 6kar som svar pa en kost med mycket animaliskt protein ar vanligtvis galltoleranta
mikroorganismer, sasom Bacteroides spp. och Clostridium spp.

- En proteinrik kost begransar vanligtvis ocksa intaget av kolhydrater, vilket kan leda till en minskning av
butyratproducerande bakterier.
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Eftekt av kosten pa tarmfloran

* Fetter: Bade mangden och kvaliteten pa det fett man ater paverkar sammanséttningen av tarmfloran.

- Fett som kommer fran en vegansk/vegetarisk kost bestar huvudsakligen av enkel- och flerométtade
fetter, vilket 0kar Bacteroidetes:Firmicutes-kvoten, och pa genusniva sa 6kar antalet
mjolksyrabakterier, Bifidobacterium spp. och Akkermansia muciniphila.

- Mattat fett Okar Bilophila spp. och Faecalibacterium prausnitzii och minskar antalet Bifidobacterium
spp.

- H6g konsumtion av mattat fett och transfett, som framst forekommer i vasterlandsk kost, minskar
Bacteroidetes, Bacteroides spp., Prevotella spp., Lactobacillus spp. och Bifidobacterium spp, men Okar
Firmicutes.
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Vikten av tarmfloran

The gut microbiota a
regulates fat storage

Fredrik Backhed*'*, Hao Ding**Y, Ting Wang/,
Clay F. Semenkovich®, and Jeffrey |. Gordon

*Center for Genome Sciences and Departments of *Molecular "
‘Warshington University Schaal of Meedicine, $2. Louis, MO 631
**Biomedical Center, Department of Biological Sciences, Korea gy)
*'Department of Medical Genetics and Micrabiclogy, Universi

Contributed by Jeffrey L Gordon, September 24, 2004
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These functions include the ability to process othe
gestible components of our diet, such as plant polys
Deefining host signaling pathways regulated by the
provides an opportunity o identify new therapeutic

15T18=15723 | PHAS | Movember2, 2004 | wol 100 | moo

Obesity alters gut micr
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We have analyzed 5,088 bacterial 165 FNA gene sequen
the distal Intestinal {cecall microblota of genetically obes)
mice, lzan oby/+ and wild-type siklings, and thelr ob,/+ mof
fed the same polysaccharide-rich diet. Although the mal
mouse gut specles are unique, the mowse and human micrg
are similar at 1he :Inrlsbn (superkingdom) level, with Fi
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tion and/or storage of cnergy from a given dict, compa
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An obesity-associate
with increased capaciZ

Peter ). Turnbaugh', Ruth E. Ley’, Michael A. Mahowald'

The worldwide obesity epidemic is stimulating efforts to i
Comparisons of the distal gut microbiota of genetically obese|
lean human volunteers have revealed that obesity is associa
bacterial divisiens, the Bacteroidetes and the Firmicutes. H
analyses that these changes affect the metabalic potential of
microbiome has anincreased capacity to harvest energy from
germ-free mice with an ‘obese ohiota’ results in a signific
“lean microbiota’. These results identify the gut microbiota a:
obesity.

The human * meu#namr isa mmpome of Homa sapiens gﬂbﬂ an-d
Il d microbes th
our adult bodies. TJw latter gemes are thought to outnumber the
former by several arders of magnitude’. ‘Our’ microbial genomes
the i 1 encode that we have not
had to evalve whally on cur own™', but remain largely unexplored.
These include degradation of otherwise indigestible components of
our diet', and therefore may have an impact on our energy balance.

(.o]ummmn of :d-uh gnm free mice with a distal gut micrabial

d fron ionally raised mice produces a
dramatic increase m'hudv[an within m—lida\x despite an associated
decrease in food consumption’. This change involves several linked

h of dictary palysaccharides that
cannot be digested by the host; subsequent intestinal absorption of
monosaccharides and short-chain fatty acids; their conversion to
more complex lipids in the liver; and microbial regulation of host
genes that promote deposition of the lipids in adipocytes”. These
findings have led us to propose that the microbiota of obese indivi-
duals may be more efficient at extracting energy from a given diet
than the microbiota of kean individuals®".

In a previous study. we performed a comparative 165-rRNA-gene-
sequence-based survey of the distal gut microbiota of adult C57BL/G]
mice homorygous for 2 mutation in the leptin gene (Lep™) that
proxduces obesity, s well as the microbiot of their lan (obf + and
+/+ ) littermates”. Members of two of the 70 known divisions of
Bacteria'®, the B letes and the F d of more
than 60% of all phylogenetic types in both groups of mice, just as they
do in humans"*". Howeve, the relative abundance of the Bacter-
oidetes in odyiob mice was lower by 50%, whereas the Firmicutes were
higher by a correspanding degree®. These differences were divisian-
wide, and not attributable to differences in food consumption (a
runted ool mouse weighed less than his ob/fab litermates owing
o reduced chow consumption, bt still exhibited 2 markedly grexter
per cent body fat and ratio of Firmicutes to Bacteroidetes ).

We have observed analogeas differences in the distal gut micro-
hiota of obese versus lean humans: the relative abundance of
Bacteroidetes increases as obese individuals lose weight on either 2
fat- or a carbohydrate-restricted low-calorie diet. Moreover, the
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Mechanisms underlying the resistance to diet-induced

obesity in germ-free mice

Fredrik Backhed*",

K. Manchester*, Clay F. Semenkovich®, and Jeffrey I. Gordon**

*Center for Genome Sciences and *Department of Medicine, Washington University School of Medidne, St Louis, MO 63108

Edited by John J. Mekalancs, Harvard Medical Schacd, Baston, MA, and approved Movember 22, 2006 {received for review June 27, 200€)

The trillions of bes that colonize our adul function
collectively as & b organ that with, and
complements, our own human metabolic apparatus. Given the
worldwide epidemic in obesity, there is interest in how interac-
tions between human and microbial metabolomes may affect our
energy balance. Here we report that, in contrast to mice with a gut
microbiota, germ-free (GF) animals are protected against the obe-
sity that develops after consuming a wstsndtyle hlgH‘aL
sugar-rich diet. Their i lean pl

dn_(aw plant polysaccharides with glycosidic linkages that the

hast is ill-equipped to cleave with their own complement of
glveoside hydrolases, but also modulates host genes that affect
encrgy deposition in adipocytes. Colonization increases glucose
uptake in the small intestine (2) as well as fermentation of
carbohydrates to short-chain fatty acids (SCFAs) in the distal gut
{3). $CFAs are absorbed with subsequent stimulation of de novo
synthesis of riglycerides in the liver. In addition, the microbiota

with increased skeletal muscle and liver levels of p phoapmrylaled
AMP-asctivated protein kinase (AMPK) and its downstream targets

expression of fasting-induced adipose factor (Fiaf,
also known as angiopoietin-like protein-4), a secreted lipopro-
ln_m Ilpas.r.‘ fLPL; inhibitor; this suppression is confined 1o the

Immlued in latty add d (acetylCon carbaxyl, iti
GF k k mlu lacking
laung -induced adipose factor (Fiaf), a circulating lipoprotein
lipase inhibitor whose expression i normdl)l selectively lup
pressed in the gut epithelium by the biota, are not
from dietinduced obesity. Although GF Haf—f— animals exhibit
similar bevels of phosphorylated AMPK as their wild-type litter-
mates in liver and gastrocnemius musce, they have reduced
expredsion of genes encoding the peroxbdomal proliferator-
activated receptor coactivator (Pge-1a) and enzymes involved in
fatty acid exidation. Thus, GF animals are protected from diet-
induced obesity by two complementary but independent mecha-
nisms that result in increased fatty acid metabolism: (/) elevated
levels of Fiaf, which induces Pge-log and (i) increased AMPK
activity. Together, these findings support the notion that the gut
microbiota can influence both sides of meenergy balance equa-
tion, and unds the of our metabo-
lome in & supraorganismal context.

AMP-activated protein kinase | fasting-induced adipose factor
fatty acid metabalism | gut micrabiota | symbiasis

Ithough obesity stems from the interactions of genetic and
environmental factors, its root cause is an excess of caloric
intake over expenditure. The startling rise in the number of
people who are obese, cther with the inability of most
individuals to comply with treatment regimens that require
sustained lifestyle changes, has stimulated efforts to identify new
therapeutic targets for the treatment and prevention of this
pervasive disorn
One potential target is our gut microbes. The distal human
intestine can be viewed as an anacrobic bioreactor containing
ns of bacteria and archaca, programmed to perform met-
ic functions that we have not been required to evolve on our
own, incduding the ability to harvest otherwise inaccessible
nutrients from our diet {1). By comparing germ-free (GF) and
conventionally raised (CONV-R) mice, we have shown that the
gut microbiota functions as an environmental factor that rege-
lates fat storage (2). Colonization of adult GF CSTBL/&) mice
with a microbiota harvested from the distal intestine {cecum) of
CONV-R animals (a process known as conventionalization)
produces a significant increase in body-fat content, and relative
insulin resistance within 14 days despite reduced food intake (2).
This effect occurs in males and females belonging to several
inbred strains of mice (2). Mechanistic studies revealed that the
transplanted microbiota not only increases calorie harvest from

helium and docs not occur at other sites where Fiaf
is produced (liver and fat) (2). LPL functions in a number of cell
lingages as the rate-limiting step for uptake of triglyceride-
derived fatty acids (4, 5). By suppressing Fiaf, colonization
increases LPL activity in adipocytes and enhances storage of
liver-derived triglycerides (2). The physiologic importance of
af was established by studving GF Fiaf- and wild-type
littermates fed a standard low-far polysaccharide-rich diet; GF
knockout mice have the same degree of adiposity as their
conventionalized counterparts, indicating that Fiaf is a key
modulator of the microbiota-induced increase in fat storage 2)

Although LPL is the rate-limiting enzyme for import and
subsequent storage of triglveeride-derived fatty acids in adipo-
cytes, genetically engineered mice that express LPL only in their
myocytes gain weight normally and have a normal body-mass
compasition. Instead of importing trighyeerides from the circu-
lation, they increase de rove fatty acid synthesis in adipose tisue
{6). This finding raises the question of whether the lean pheno-
type of GF mice involves mochanisms beyond a Fiaf-mediated
reduction in LPL activity.

AMP-activated protein kinase (AMPK) is a heterotrimeric
enzyme that is conserved from yeast to humans and functions as
a “fucl gauge™ that monitors cellular energy status; it is activated
in response to metabolic stresses that result in an increased
intracellular ratio of AMP to ATP (e.g., exercise, hypoxia, and
glucose deprivation: ref. 7). Adipocyte-derived leptin (8) and
adiponeetin (9), as well as an elevated NAD:NADH ratio (10),
alsor increase AMPK activity. Activation of AMPK occurs by
phosphorylation of The-172 in its catalytic o subunit (11, 12),

FB. amed 1 by FLB. and L5

FB. cempributed .-muwud,u!mrs LM, CF5, s 106, anabyzod dats;

e FB. and 116, westu this pagar.

Tha insthirs doclars o confict of interel

This antich is & PRAS diren sbmision.

Frouly available ooliss through e PNAS cpen acces cption.

Akt AMPY. ANF.acianed protsin inase GF, qur-fue CONY.A,commmniicn

alty raiiad: Fraf, Vaitiesy induced afipous Tator, LPL liposs w fce, acetylCan

carbarplaie, Cott, .......,i warieeai-1; n,na. u-mwm.l [r—
ot g 4RTFCR, B

Prosant addeus b Sahigeeel: dtal SE41345
R —
i stdraviid E-srail. o

This iticl cotios wppirting information onl
DSOSITAI4DET.

€ 2007 bry Thee Waationad Acaddumy of Scances of tha USA

1 wiiin g srghgiiceetimtull

PHAS | Jamusary 16,2007 | wel 104 | no 3 | 979-984

LUNDS

UNIVERSITET



Vikten av tarmfloran

« Overforing av en normal mikrobiota fran en konventionell mus till en germ-free mus 6kade méngden
kroppsfett och inducerade insulinresistens, trots lagre foderintag.

« Overforing av en “obese microbiota” till en germ-free mus 6kade signifikant mangden kroppsfett i
forhallande till 6verforing av en lean microbiota”.

 En germ-free mus utvecklar inte obesitas efter konsumtion av en vasterlandsk diet, som innehaller mycket
fett och socker.

- Overviktiga moss har 50% reduktion av Bacteroidetes och en motsvarande 6kning av Firmicutes: Detta gav
upphov till kvoten Bacteroidetes/Firmicutes.
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Hur tarmfloran kan paverka dmnesomsittningen

* Reglering av gallsyror
» Produktion av kortkedjiga fettsyror

* Metabol inflammation

Lean phenotype
Symbiosis

Controlled pathogens
Byturate producers

Balanced SCFAs profile
Balanced energy harvest
Appropiate immune response
Anti-inflammatory microbiota
Tight intestinal barrier

Front Immunol. 2020;11:571731

Obese phenotype
“Dysbiosis”

Expansion of pathogens

Loss of butyrate producers
Disturbed SCFAs profile
Increaesd energy harvest
Disturbed immune response
Pro-inflammatory microbiota
“Leaky” gut
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Enterohepatiska kretsloppet

Cholesterol ~ Hepatocyte
CYP7A1

C YP8B1

 Priméra gallsyror syntetiseras fran kolesterol i levern och konjugeras
med glycin eller taurin innan de utsondras i gallblasan.

« | samband med maltid utsondras gallsyrorna i duodenum.

« Ca 95% av gallsyrorna aterabsorberas i ileum och aterfors till levern.

« Ca 5% gar vidare till tjocktarmen, dar de modifieras av tarmfloran:

£
-

Gallbladder Peripheral 3 - Dekonjugering/dehydroxylering
> \ circulation \;‘;ﬂ;. Larg_e . )
i~ g tesine - Bildandet av sekundara gallsyror.
e
Small ! .
.me";?.ne// 4 » Gallsyrorna verkar som signalmolekyler och kan reglera glukos- och

\o\;—;;: lipid metabolismen.
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Kortkedjga fettsyror

Gut Microbes 2021;13:1-24.
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Kortkedjiga fettsyror (SCFA) produceras av tarmfloran vid fermentering
av framst odigererbara kolhydrater, men dven vid nedbrytning av
proteiner och mindre kolhydratkomplex.

De vanligaste ar attiksyra, propionsyra och smorsyra.

SCFA har olika funktioner i olika vavnader.

Mikroflorans sammansattning paverkar fordelningen mellan de olika
kortkedjiga fettsyrorna som produceras.
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Tarmfloran och immunforsvaret
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Okad permeabilitet och laggradig systemisk inflammation

Front Immunol 2020;11:571731
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Probiotika

WHO/FAO definierar probiotika som:

Live microorganisms which, when administered in adequate amounts,
confer a health benefit on the host.
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Probiotika - en kontroversiell fraga

Vissa forskare tillskriver probiotika alldeles for manga effekter.

Andra forskare anser att probiotika inte bidrar med fler halsoférdelar &n man erhaller genom att ata
vanlig yoghurt.

Vissa populdra webbplatser hanterar probiotika som om de vore ”Magic bullets”, samtidigt som
manga forskare tvivlar pa bevisen av halsoférdelarna.

Sedan 2001 har forskningen pa probiotika okat avsevart.

| september i ar dterfanns 39 840 artiklar pa sokordet "probiotic™ jamfort med 760 artiklar fore
2001.

Forsaljningen av probiotika fortsatter 6ka, men de flesta tillgangliga produkter saknar fortfarande
vetenskapliga evidens.
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Krav {or att fa kalla en organism probiotisk

Mikroorganismerna maste vara levande i tillrackligt antal nar de administreras.

« Stammarna skall vara genetiskt identifierade, klassificerade enligt den senaste terminologin och
betecknade med nummer, bokstéver eller namn.

« Studier av lamplig storlek och utformning maste genomforas for att en stam skall kunna
betecknas som probiotisk och for att stammarna skall kunna anvandas pa den vard for vilken
probiotikan ar avsedd.

 Stammar som visat sig vara fordelaktiga for ett visst tillstand, ar kanske inte probiotiska for en
annan tillampning.

« Stammar som ar probiotiska for manniskor, men som anvands i djurforsok, bor tydligt markas
som probiotika for manniskor i experimentell testning.

FAO/WHO (2002). Guidelines for the Evaluation of Probiotics in Food
(https://mww.who.int/foodsafety/fs_management/en/probiotic_guidelines.pdf) UNIVERSITET
Nat Rev Gastroenterol Hepatol 2014;11:506-514



Krav {or att ta kalla en organism probiotisk

* Fermenterade livsmedel
 Prebiotika
 Fecal tarmflora transplantat

« Stammar av samma slakte eller art som dokumenterade probiotiska stammar, men som inte har genomgatt
lampliga tester pa malvérden

ska inte betraktas som probiotika.

UNIVERSITET



Hilsoframjande eftekter av probiotika

De positiva effekterna av probiotika beror pa ett antal faktorer, bland annat:

e Stam
« Koncentration (dos)
 Duration och frekvens av intag

* Individens fysiska hélsa

De vanligaste stammarna av probiotika ar Lactobacillus spp. och Bifidobacterium spp.

=
oy
£
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Nagra av de vanligaste arterna

Lactobacilli
acidophilus

casel

rhamnosus

reuteri

plantarum
fermentum

johnsonii

helviticus

farciminis

curvatus

brevis

gasseri

salivarius

. cellobiosus

Yeast

Saccharomyces bulardii
Saccharomyces cerevisiae

rrrrreUrrrerrerrrrerr

Bifidobacteria

. bifidum

. breve

. Infantis

. longum

. lactics

. thermophilum

. adolescents

. Animalis

Other bacteria
Enterococcus faecium
Escherichia coli Nissle 1917
Lactococcus lactis
Propionibacterium freudenreichii
Bacillus clausii

Bacillus oligonitrophilis

0 0 0 00 0 0 0 O
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Av betydelse tor anvandning av probiotika

Valet av stam ér viktigt:

Samma art men olika stammar — Olika egenskaper och olika effekter.
- Alla stammar av samma art fungerar inte pa samma satt.
Till exempel: Lactobacillus plantarum 299v och Lactobacillus plantarum HEAL19.

Samma sléakte: Lactobacillus
Samma art: plantarum

Men olika stammar: 299v respektive HEAL19.

Dosen ar ocksa viktig:
Vanlig dos 10° CFU/dag (intervall 107-1019),

Dos-respons effekt beror pa sjukdom och stam som anvands.
De flesta probiotika faster inte permanent vid slemhinnan, darfor &r ett dagligt intag formodligen det basta séttet att
bibehalla effektiviteten.
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Eftekt av probiotika pa metabolt syndrom

ORIGINAL ARTICLE: HEPATOLOGY AND NUTRITION

Probiotics to Adolescents With Obesity: Effects on
Inflammation and Metabolic Syndrome

*Rikke Juul Gobel, "Nadja Larsen, "Mogens Jakobsen, *Christian Molgaard, and
‘Kim Fleischer Michaelsen

ABSTRACT

Objectives: The between gut microbiota, energy h

and inflammation and its role in the pathogenesis of obesity-related disorders

Key Words: a s il i i , obesity,
probiotic intervention

are i We aimed to i igate the effect of the

probiotic strain Lactobacillus salivarius Ls-33 on a series of biomarkers (JPGN 2012;55: 673-678)

related to i and the b ynds (MS) in 1

with obesity. e e e St e s s b

Placebo, N=23 Ls-33, N=27
Baseline After intervention Dift! Baseline After intervention Difft P

Weight, kg 84.5+13.3 86.5+13.4 20" 79.9+15.4 81.5+15.9 1.6 0.60
Height, cm 1673+ 11.4 1684+11.6 L1 163.6 9.0 164.848.7 12" 0.83
BMI-for-age z-score 26404 2.6+04 0.009" 26+05 26405 0.002" 0.86
Height-for-age z-score 12412 1.241.2 0.01™ 1L1+1.0 L1410 0.03" 0.60
Waist, cm 103.646.0 103.3+6.6 —0.3™ 100.8+9.1 101.44+10.5 0.6™ 0.28
Hip, ¢cm 106.945.6 108.5+6.2 1.6™ 105.14+9.5 105.14+9.4 —0.09™ 0.091
Waist/hip 1.040.03 1.0£0.05 —0.02™ 1.0+0.05 1.040.06 0.05™ 0.059
Skin folds, mm 68.54 18.6 753+ 18.2 6.8" 67.8+22.6 71.0+21.4 3.2 0.56
Body fat, % 34.0+4.5 33.9+4.2 -0.1" 332432 33.244.6 0.02" 0.75
BP sys, mmHg 115.0410.4 1140483 —-1.0™ 1128475 112.049.7 —0.8™ 0.83%
BP dia, mmHg 68.445.1 67.145.7 -13"™ 69.6+4.8 68.247.3 —-1.4™ 0.92%

50 ungdomar, 12-15 ar.

Daglig dos av L salivarius Ls-33 (101° CFU) eller placebo under

12 veckor.

Fann inga signifikanta skillnader for inflammatoriska markorer

eller markérer for metabolt syndrom.

Kunde detektera den probiotiska stammen i 24 av 27 prover.

Placebo, N =23 Ls-33, N=27

Baseline After intervention Diff* Baseline After intervention Diff* P
Glucose, mmol/L 5274030 5.1940.50 —0.08™ 5.1840.76 5.0040.36 —0.18™ 0.052
Insulin, pmol/L 109.00 +40.39 91.00+31.03 —18.00""" 104.68 +62.17 98.14+57.92 —6.54™ 0.25
HOMA-IR!! 4.25+1.60 3.51+1.27 -0.74" 4.02+2.39 3.63+2.12 —0.39™ 0.51
C-peptide, pmol/L 920.30 +230.01 840.69 + 184.31 ~79.61"" 857.63+292.78 853.52 +266.80 —-4.11™ 0.33
Cholesterol, mmol/L 4.2140.66 4.12+0.56 —0.088™ 436+0.72 415+0.71 =021 0.87
HDL, mmol/L 1.0940.21 1.06+0.22 —0.032™ 1.08+0.21 1.05+0.19 —-0.028™ 0.7
LDL, mmol/L 2.50+0.54 2454044 ~0.050™ 2.70+0.60 2.5440.60 -0.16™ 0.97
TG, mmol/L 1.22+0.66 116 +0.65 ~0.068"™ 1.10+0.81 1.04+0.74 —-0.061"  0.84"
FFA, pmol/L 389.26+117.85 47578 +176.52 86.52" 339.33+89.97 414.22+132.48 14.89™ 0.24
CRP, mg/L 245+2.69 3.48+5.02 1.03™ 2.05+2.44 1.78+2.34 —0.26™ 0.33"
IL-6, pg/mL 1.4140.89 1.34+0.80 —0.074™ 1.46 +1.09 1.51+0.75 0.052™ 053
TNF-a, pg/mL 3.66+5.21 3.78 +5.40 011 2.43+1.60 246+1.52 0.020™  0.74°
FC, mg/kg 29.39+15.53 2524 +14.74 —-4.15™ 37.13+48.48 30.48 +21.46 —6.65™ 0.25

BMI = body mass index; BP dia = blood pressure diastolic; BP sys = blood pressure systolic; diff = difference; "*Nonsignificant difference between baseline

and after intervention, P > 0.05.
* .
Values are expressed as mean + standard deviation.
Change from baseline to after intervention.

¥ P value describes differences between the changes of the intervention groups. P values of change from baseline to after intervention in BMI-for-age z-score
and height-for-age z-score are calculated using the general linear model adjusted for baseline values. P values of change from baseline to after intervention in
weight, height, waist, and hip circumference, sum of skin folds, body fat percentage, and BP are calculated by a general linear model analysis adjusted for
baseline values, sex, age, and pubertal stage. The P value of waist circumference is additionally adjusted for height.
& Values are log transformed before statistical tests to obtain a normally distribution.
** Significant difference between baseline and after intervention, P < 0.01.
”Signiﬁcant difference between baseline and after intervention, P < 0.001.

CRP= C-redcnve protein; FC = fecal ca]protecnn FFA = free fatty acid; HDL = high-density lipoprotein cholesterol; IL-6 = interleukin-6; LDL = low-

of insulin

density lip ; HOMA-IR = model
P>0.05; TG= triglyceride; TNF-a = tumor necrosis factor-alpha.
Values are expressed as mean + standard deviation.
1Chdn},e from baseline to after intervention.

"Nonsignificant difference between baseline and after intervention,

% P value describes differences in change from baseline to after intervention in the intervention groups. P values are calculated using the general linear model

ad{'usled for baseline values, sex, age, and pubertal stage.
|HOMA IR = glucose (mmol/L) x insulin (pmol/L)/135.

leues are log transformed before statistical tests to obtain a normal distribution.

Slgmﬁunl difference between baseline and after intervention, P < 0.05.

Slgnlﬁcdnl difference between bas

ine and after intervention, P <0.01.

Slgnlﬁcant difference between baseline and after intervention, P < 0.001.

LUNDS

UNIVERSITET



Eftekt av probiotika pa metabolt syndrom

53 dverviktiga barn, 6-18 ar.

 Daglig dos (101° CFU) av Lactobacillus salivarius AP-32, L.
rhamnosus bv-77, och Bifidobacterium animalis CP-9, eller

“«© : | P Original Research
o frontiers | Frontiers in 04 August 2022

10.3389/fnut 2022.922993

® oo oo A multi-strain probiotic blend placebo, tillsammans med kostrestriktioner och fysisk aktivitet
OPEN ACCESS reshaped ObESIty-relatEd gut under 12 VeCkor.
Caos Gomer-Goleg dysbiosis and improved lipid

University of Eastern Finland, Finland

metabolism in obese children

Gabriel Vinderola,
Universidad Macional del Litora

S + HDL och adiponectin 1
shuren Hu Hung-ehin bine - and fho-frang T BMI, LDL, totalt serumkolesterol, leptin, TNF-a. |

d0573@mail.cmuh.org.tw
Yao-Tsung Yeh
glycosamine@yahoo.com.tw

"These authors have contributed
equally to this work

s v eeste e s Carte, oy Unvrsy, Kt iy Taan e of eseol  Lactobacillus spp. och B. animalis 6kade hos de individer som fick
e probiotika.

* Hos de individer som erholl probiotika aterfanns forandring av
tarmflorans sammansattning pa fyla- och genus niva.

« Fann aven korrelationer mellan de probiotiska bakterierna
och olika markorer.
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Ettekt av probiotika pa metabolt syndrom

Ewropean Journal of Nutrition (2019) 58:2789-2800
hitps://doi.org/10.1007/500394-018-1828-5
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Bifidobacterium pseudocatenulatum CECT 7765 supplementation
improves inflammatory status in insulin-resistant obese children

Jesus Sanchis-Chorda' - Eva M. Gomez del Pulgar” - Joaquin Carrasco-Luna' - Alfonso Benitez-Paez” -
Yolanda Sanz? - Pilar Codofer-Franch'#®

Received: 14 April 2018 / Accepted: 18 September 2018 / Published online: 24 September 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract

Purpose The relationships between gut microbiota and obesity-related co-morbidities have been increasingly recognized.
Low-grade inflammation may be the main factor in the pathogenesis of such disorders. We investigated the effect of the
potential probiotic Bifidobacterium pseudocatenulatum CECT 7765 on cardiometabolic risk factors, inflammatory cytokines
and gut microbiota composition in obese children with insulin resistance.

Methods The study included 48 obese children (10-15 years old) with insulin resistance. They received dietary advice and
were assigned to take the capsules with or without probiotic (10™'° CFU) daily for 13 weeks. Clinical, biochemical and gut
microbiome measurements were made at baseline and at the end of the intervention.

Results There was a significant improvement in body mass index in all children after the intervention, suggesting that weight
changes are related to the dietary advice. A significant decrease in circulating high-sensitive C-reactive protein (P=0.026)
and monocyte chemoattractant protein-1 (P=0.032) and an increase in high-density lipoprotein cholesterol (P=0.035) and
omentin-1 {(P=0.023) in children receiving probiotic supplementation were observed compared to the control group. Regard-
ing gut microbiota, probiotic administration significantly increased the proportion of the Rikenellaceae family members,
particularly of the Alistipes genus.

Conclusions The beneficial effects of the intervention on inflammatory markers and lipid profile suggest that B. pseudo-
catenulatum CECT 7765 intake together with dietary recommendations can improve inflammatory status in children with
obesity and insulin resistance. These effects are parallel to increases in bacterial groups associated with a lean phenotype.
The modulation of gut microbiota with probiotic supplementation can be considered an effective tool to ameliorate some
obesity-related disorders in children.

Keywords Bifidobacterium pseudocatenulasum - Children obesity - Gut microbiota - Monocyte chemoattractant protein-1 -
Omentin-1 - Probiotics

48 overviktiga barn, 10-15 ar med insulinresistens.

Daglig dos (10°1° CFU) Bifidobacterium
pseudocatenulatum CECT 7765 eller placebo under 13
veckor samt kostrad.

Sigifikant forbattring av BMI, CRP|, MCP-1|, HDL?,
omentin-11.

Foréandring av tarmflorans sammanséttning.
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Ettekt av probiotika pa metabolt syndrom

OriGINAL ARTICLE: HEPATOLOGY

Effects of Probiotics on Nonalcoholic Fatty Liver Disease
in Obese Children and Adolescents

Fatemeh Famouri, Zainah Shariat, Mahin Hashemipour, Mojtaba Keikha, and Roya Kelishadi

See *“The Use of Probiotis in Pediateic Nonaleohalie Fatty
Liver Disease: Teachable Moment or Missed Opportu-
Bity " by Nobili and Cuechiara on page 336,

ABSTRACT

Ohjectives: This sty aims 10 evalute the effects of some prabiotics on
and biochemical nonalcoholic fatty liver disease (NAFLD).
s

MZ 21690, 2 x 10° CFL) ar

i the probiatic groep the mean levels of alanine
from 318 (19.6) to 23.1 (9.9) UL (P < 0.02)
rmfere desreased from 322 (157) o 24.3
an cholesteral,  low-density

decreased

‘What Is Known

+ Nonalcohalic fatty liver disease is a growing disorder
in children and adolescents.

* Low compliance of children for lifestyle change
necessitates other treatments.

+ No medical treatment is appraved for pediatric nan-
alcoholic fatty liver disease.

‘What Is New

* A course of probiotics studied had significant effect
on improving the level of liver enzymes and sono-
graphic fatty liver.

+ A 12-week course of probiotics studied was effective
in improving nonalcohalic fatty liver disease and lipid
profile of obese children.

+ The effects of the probiotics studied an improving
pediatric nonalcoholic fatty iver disease were inde-
pendent of the weight status.

raist
change in weight, body mass

fin
shovementioned probiotic compound cn be effective in improving
pediatric NAFLD.

Key Wards: adolescents, childres, nonalcoholic fatty liver disease, obesity,
probitics

(IPGN 2017;6d: 413-417)

* 64 dverviktiga barn med NAFLD, 10-18 ar.

 Daglig dos (10° CFU) av Lactobacillus acidophilus

B3208, Bifidobacterium lactis 32269, Bifidobacterium
bifidum SD6576, Lactobacillus rhamnosus 21690, eller

placebo under 12 veckor.

i
NAFLD from 3% w0 10%

Probiotic Placebo

Variables Before After P’ Before After r*
WC, em 822 (14.7) 80.3 (15.1) 0.001 81.4 (6.8) 80 (7.2) 0.06
AST, U/L 322 (15.7) 243 (1.7) 0.002 30.2 (12.9) 26.6 (11.8)! 0.006
ALT, U/L 32.8 (19.6) 23.1 (9.6)" 0.002 28.9 (13.7) 26.2 (12.9)} 0.20
Lipid profile

Cholesterol 15731 (57.11)' 145.06 (47.87)" <0.001 108.00 (24.33)' 105.43 (23.56)" 0.07

HDL-C 46.25 (12.08)" 46.75 (11.32) 0.18 34.53 (4.64)' 36.53 (10.21) 0.25

LDL-C 87.93 (28.74) 81.65 (23.49) <0.001 79.25 (14.18) 78.31 (12.93) <0.001

Triglyceride 112.53 (50.46) 100.56 (44.80) <0.001 96.03 (20.65) 91.87 (19.14) <0.001
Fatty liver (grade) [n (%)]

Normal 0 (0%) 17 (53.1%) <0.001 0 (0%) 5 (16.5%)"

Grade 1 20 (62.5%) 8 (25%) 18 (56.2%) 15 (46.9%) 0.008

Grade 11 12 (37.5%) 7 (21.9%) 14 (43.8%) 12 (37.5%)

ALT = alanine aminotransferase; AST = aspartate aminotransferase; HDL = high-density lipoprotein; LDL = low-density lipoprotein; NAFLD = non-

alcoholic fatty liver disease; WC = waist circumference.

*P value for difference within groups throughout the study.

P value <0.05 for difference between probiotic and placebo groups before intervention.

tP value <0.05 for difference between probiotic and placebo groups after intervention,
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Tolkning av studieresultat

Att dra slutsatser fran litteraturen kan vara svart, da studier av probiotiska effekter inkluderar:
- Manga olika sjukdomar, men aven effekter i friska individer.
- Studierna genomfors i olika lander.
- Studierna baseras pa olika probiotiska bakterier.
- Man anvénder sig av olika doser.
- Man anvéander olika analysmetoder.

- Studierna inkluderar for fa individer.

UNIVERSITET



Den normala tarmfloran och hivsmedelsburna bakterier

Tarmfloran bestdr av ett bestaende- och ett tillfalligt
- Virohot v samhalle av bakterier.

ry‘Y T SCFA ( dulati
- Microbiota .o‘ M Al
// }—‘-/Y y’y, modult;tion l ® \ / gﬁ
/v i ;s QO Sammansattningen av det tillfalliga bakteriesamhallet
/\ ~. Competition P =2 \ o beror é.:
= .‘r / ::L;‘rc::s ‘\ \f\ ’l\ Mucin degradation/ y s ? .
Nylig exponering.

Lumen binding site o synthesis

>
3
=
ES
2]
o
2
)
°

 Vardens eget ekosystem.
» Kosten.
» Egenskaperna hos de konsumerade bakterierna.

-
P 4." Commensal bacteria
L ut S

, Teell
37 4 Food derived substrates a olet co Immune response @ Treg
modulation

Growth factors {vitamins, B cell
EPS...), lactate, acetate... ; Antigerprosentiog sl @ Th17

TRENDS in Microbiology

Trends Microbiol. 2015 Jun;23(6):354-66.
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Commercial infant cereals contain high concentrations of endotoxins and i)
viable Bacillus spp. | T

E. Oscarsson”, E.M. Hard Af Segerstad®, C. Larsson”, K. Ostbring”®, D. Agardh®, A. Hikansson"™"
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Kontaktuppgifter:
asa.hakansson@food.lth.se
046-222 83 26; 0704-566277

Tusen tack for er uppmarksamhet
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