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Mikrobioomi uurimine
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» Tanapaeval maaratakse mikroorganisme nende DNA alusel



Mikrobioomi jarjestuste analtus

Human microbiome

 Sihtmarkgeeni (nt 16S rRNA) jarjestamine
e Saame katte peamiselt bakterikoosluse G at
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Bakterite hierarhiline klassifikatsioon
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Inimese genoom vs mikrobioom

~ 1.3 korda rohkem mikroobirakke

MICROBIAL GENES
~2,000,000
(-99%)

Tohutu geneetiline mitmekesisus: 100x rohkem geene

Unikaalne mikrobioomi kooslus

Lc““\ HU h’le G‘t NES

W oo Genoom- 99% sarnane Mikrobioom - 5% sarnane
Pdrime vanematelt Pdrime emalt ja keskkonnast



Erinevates kehaosades elavad erinevad mikroobid!

Human Microbiome

Suu: > 600 bakteriliiki | Archaea .
Nahk: > 600 bakteriliiki 50
Soolestik (jamesool):

> 1000 bakteriliiki

Kuse-suguelundkond: > 200
bakteriliiki

Skin microbiome

Viruses
Bacteria

Parasites




Bacilli
Strptococcaceae
Actinobacteria
Actinomycinaeae
Corynebacteriaceae

Seedeelundkonna mikrobioom

Lactobacillus

[ Stomach: 10! cells/g | |- Veillonella
Helicobacter

[ | Duodenum: 102 cells/g |

Jejunum: 104 cells/g |

L I

lleum: 107 cells/g

Lachnospiraceae
[_Colon: 102 cells/g | Bacteroidetes

Shah et al Metabolites, 2020

e Suurim mikroobide kooslus jamesooles (>1000 liigi), domineerivad Firmicutes
ja Bacteroidetes hdimkonna lilkkmed
* Soolestiku bakterite funktsioon on maarava tahtsusega inimese flisioloogias



Mikrobioom muutub kogu eluea jooksul

Me saame mikroobid:
Sldnnitusel

* Keskkonnast

* Toiduga

Microbiome
abundance
and diversity

Mojutavad faktorid: e

on the . : ‘ ‘
) TO it microblome  \1stemal diet i » . & | Hormonal Diet
Maternal obesity ! ! o ! changes? Pregnancy
Gestational diabetes | ! ‘ , Diet? Obesity
= Va Nnus Excess gestational : — b bdudion Obesity? Ethnicity
weight gain ag:‘:"’ ol of solid foods Hos.t genetics
L4 S Delivery mode? |  Continuance | Environmental
u g u NICU exposure |  ©f breastmilk | chemicals and
- | feeding | exposures?

* Geneetika o,
e Elustiil
* Ravimid
* Tervis
Aagaard et al, EMBO reports 2016



Meil kdigil on vaga UNIKAALNE mikrobioomi kooslus

Oesophagus Oesophagus

Oral cavity Oral cavity

Gilbert et al Nature Medicine, 2019



Soolestiku mikroobid on vaga vajalikud Siimbiootiline koostoime
Immuunsusteem & kaitse
* Varases immunsusteemi arengus
* Stimuleerib immuunsisteemi - c —
* Kaitse patogeenie vastu \ 4 \

allikas

Ainevahetus
* Vitamiinide ja hormoonide suintees

* Toiduga saadud kompleksete _
olisahhariidide lagundamine energiaks —_ =
E)Iuhlkese ahelaga rasvapped, jne.) Energia, ainevahetus, immuunsiisteem, kaitse

o

== g




“Kbik haigused saavad alguse soolestikust”
---Hippocrates (460-370 B.C.)

Haavandiline koliit
* Rasvumine
Diabeet (T1D, T2D)
Vahk (soolevahk jt)
Rasvunud maks

Reumatroidatriit
e Autism
* Sidamehaigused

* Narvististeemi haigused:
Pariknsoni tobi,Alzhaimer,
skisofreenia, ALS,
depressioon, arevushaired

* ja paljud teised haigused



Mis mojutab haiguste kujunemist?

GENEETIKA
(DNA)

INIMESE GENOOM: MIKROBIOOM:
* Muutused DNAs *  Muutub mikroobide tasakaal
* Muutuvad ainevahetusproduktid * Muutuvad ainevahetusproduktid



Lddnelihiskonnas on vihenenud soolestiku
mikroobide mitmekesisus

POHJUSED:

» Vahenenud kompleksete
taimsete Uhendite kasutamine
toiduks

» Laialdane antibiootikumide
kasutamine

» Higieeni kasv

Mikroobikooslus peab olema mitmekesine!
Schnorr jt, 2014



Body Fat Percentage

] 0 weeks

Kuidas toit mojutab mikrobioomi?

£ nddalat

[ 4 weeks | 8 weeks on diet

Body weight (g)
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Parks et al, Cell Metabolism 2013



Rasvumist saab mikrobioomi analliitisil ennustada
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Lactase persistence

| lactose | O Glucose
O<> O Galactose

G Small

Lactase intestine

Bacteria

Bifidobacterium

Large
intestine
)

Laktoositalumatus- kas saame muuta mikrobioomiga?

X

Lactase nonpersistence

Could the presence of

. lLactose | Bifidobacteria confer a
O<> degree of lactose
tolerance to lactase
1 nonpersisters?
Bacterial
lactose
fermentation

’ %U Increased
Bifidobacteri
y‘%r a;)ur?d:ncznum

Fermentation
products



Soolestiku mikrobioom mojutab ravimite metabolismi

* Ravimid mdjutavad mikrobioomi
(nt antibiootikumid)

* Mikroobid vbivad mdjutada ravimite

ainevahetust

* otseselt

* kaudselt

(== &% s Aktiivne ravim

8 a + %ij __, Mitteaktiivne ravim

o= ™ Toksiline ravim

Drug administration

Active _ Prodrugs and
compounds inactive compounds

VJV‘LV}V »* & T
Direct interactions -«——— Gut microbiota——5-  Indirect interactions

— > /s

— VS 4
Activation gop
- >\ l l
Inactivation
Host gene .
expression Microbial

(& ‘( > “ changes metabolites
Byproduct
toxic to host l l
D— A

briicianisl Altered host drug metabolism

18
https://www.nature.com/articles/nature25979



Mikrobioomi taatumine voib votta palju aega

Fire Piuneer species Inlermediale species Climax species

> > >

Antibiotics Primary species Secondary species Tertiary species

" Sean M. Gibbons, 2020

Votmeliigid- organismi, kes omavad 6koslisteemi stabiilsusel ja taastumisel vaga olulist mdju



Mikrobioom ja ravimid

Extensive impact of non-antibiotic drugs on human
gutbacteria

Lisa Maier, Mihaela Pruteanu, Michael Kuhn, Georg Zeller &, Anja Telzerow, Exene Erin Anderson, Ana
Rita Brochado, Keith Conrad Fernandez, Hitomi Dose, Hirotada Mori, Kiran Raosaheb Patil &, Peer Bork

il Mapping human microbiome drug metabolism by gut
= thanasios Typas &

bacteria and their genes
Nature 555, 623-628 (2018) | Cite this article

Michael Zimmermann, Maria Zimmermann-Kogadeeva, Rebekka Wegmann & Andrew L. Goodman &
o Human-usa drugs' Nor\—a'm‘é’s Vet . . .
[ e | | | Nature 570, 462-467 (2019) | Cite this article
Antibacterials i Hurnan-targeted drugs gt 16X
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78% of antibacterials and 24% of human-targeted drugs show
direct impact on the growth of some gut commensals in vitro



Kuidas on voimalik muuta soolestiku mikrobioomi?

» Probiootikumid — bioloogiliselt aktiivsed (elusad/surnud) bakterid, mis on
kasulikud tervisele (Lactobacillid jogurtis, tile 300 liigi) L. fermentum ME-3

»Prebiootikumid-ained, mis aitavad kasvada soolestikus koloniseerivaid
kasulikke baktereid- peensooles mitte imenduvad kiudained, suhkrud,
alkoholid (inuliin, FOS, polifenoolid)

SUNBIOOTIKUMID =
PRE-ja PROBIOOTIKUMID

PRoBl00TIKUM ‘o N
X = SU/\/B!OOHKUM

PREBI0OTIKVMY
KOIGIL TERVIST TOETAV EFFEKT



Parim toit on kasvatatud okoloogilises keskkonnas!

Looduslikud kiudainterikkad toitained:

Taisteravilja tooted
Juurviljad
Kaunviljad
Puuviljad
Koogiviljad
Seemned

Inuliin (fruktoosist koosnev liitsuhkur, kiudaine)- ei
imendu mao-sooletraktist, vaid jouab labi Glemise
seedetrakti puutumata jamesoolde, kus bakterid selle
lagundavad (Maapirn, sigurijuur, vdilillelehed)

Keskkonna mikroobide elurikkus on samuti oluline



Inimese valjaheite siirdamine teistele - fekaaltransplantatsioon (FMT)

- FECAL TRANSPLANT THERAPY

» 4™ sajand eKr Hiinas- kasutati toidumiirgituse
raviks

» Clostridium difficile infektsioonid
» IBD, rasvumine, metaboolne siindroom
» Vahiteraapia

» Vaja regulatsioone ‘uued bioloogilised ravimid’




Milline toit sobib kdige paremini?

Zeevi et al (Cell 2015) — koguti toitumise,

soolestiku mikrobioomi ja veresuhkru THE PERSONALIZED £ i}
andmed 800 indiviidil ning leiti, et sama ~ p AR S IR e
toitainet tarbinud inimeste veresuhkru T com

taseme varieeruvus soltub soolestiku
mikrobiobioomi koostisest

Fatty

liver \&_/

< Body
Genetics
el composition
Blood z
biobanking Sleep 4

T NN Wearables Diagnoses

' Diet Questionnaires
v o —]

Medication
2,000,000 <) o ‘
GLUCOSE MEASURES

g, Immune

50,000 MEALS

https://www.youtube.com/watch?v=Ryc5M3Ciytg



» SO0gijérgne veresuhkru tase soltub soolestiku mikrobioomist

» Vilja tootatud mudelid ennustasid toitainete moju vastavalt
soolestiku mikrobioomile ning hoida veresuhkru tase stabiilsena

e
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FIG 2 Person-specific postprandial responses. Genetic and nongenetic factors, such as age, the nature of a meal, habitual diet, level of physical activity, and ; g .

the microbiome, account for considerable interindividual variability in energetic and endocrine postprandial responses, resulting in large differences in
metabolic parameters following identical meals. The image was created at BioRender.
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Mikrobioom ja jamesoolevahk

Abnormal cell growth

severs dysplasia

(precancerous polyp)  adenocarcinoma Invashe cancer

Benlgn Malignant

» EU:
» Enim-diagnoositud vahk
» Vahisurmadelt teisel kohal
» Kasvutrend noorte taiskasvanute seas (< 50 a)

Cancer-specific Si

» Eesti:
» Diagnoositavate hulk kasvavamas
» % diagnoose IV staadiumis (15% elulemus)

» Riiklik sdeluuring: ages 60-68
» Peitvere (FIT) test ja koloskoopia

QuikRead FOB

Sampling vial  2em)

= I

| AUROC 8
o ° -
S DepleledinCRC &  EnichedinCRC 3
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Parvimanas micra)(1145) | o % eg
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Unknown Dialister (5867) i V254
Unknown Porphyromonas (7656) [l 1 &9 o
Solobactarium 31) 3 TP =0
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Unknown Clostridiales (6105) i 0’ xo g
Hungatella hathewayi (0882) ! &, 2
[Provotea ntermects 0515 % H
Porphyromonas somerae (2101) |l ! £ . ©
[ Porphyromonas asaccharolytical(1517) I 1 °f » 2
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Parvimonas species (4961) ! o
[Provotella igrescens 0276) 1 §
Unknown Pomhyromonas (5431) | & §.
Ruminococcus lorques (1376) (R Bd 2
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| Fusobacterium species oral taxon 370|(1403) [ ‘
Unknown Peptostreptococcaceae (5742) & <>
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Unknown Anaerotruncus (6835) oo %
P. uenonis (2102) I o
Unknown Clostridiales (7553) * S
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idium bolfe L (0886) 8
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T Cleiidisceaslachnoegiraceae
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W Fuschieclenacess
PFravotedaceaa
Peptoniphilaceas
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Erysipeictichaceas
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Bacllaies Family X|. Incertas Sedis

Wirbel et al. 2019. Nature
Medicine. Meta-analysis of
fecal metagenomes
reveals globaal microi
signatuures that ar
specific for colorectal
cancer.

Oral microbes/
pathogens




Mikrobioomi ja naiste tervise vahelised seosed

Lactobacillus Fallopian tube
(Firmicutes) -
Bacteroidetes g
Proteobacteria E
Actinobacteria ?D

other anaerobes

diversity

abundance

Lactobacillus
(Firmicutes)

* Polltsistiliste munasarjade

sindroom o .
»Endomeetriumi biopsia proovid IVF
» 102 PCOS/201 tervet naist PGhja Soome kliinikust

1966 sunnikohort i
sunnikonor »Perekond Lactobacillus domineerib
»Soolestiku mikrobioomi muutused seotud endomeetriumi koes ja muutused vdivad

PCOS-ga seotud ainevahetushadiretega (BMI; olla setud viljakusega
Glc tase)

e Endomeetriumi mikrobioom



Eesti Geenivaramu

* Vabatahtlikusel pdhinev populatsiooni
biobank

202,282 geenidoonorit — 20% eesti
elanikonnast

Terviseparameetrid, elustiil jne

DNA, vereplasma (meie geenide uurimine)

Eesti inimgeeniuuringute seadus

Lai informeeritud nousolek




Kombineerides erinevaid riskifaktoreid saame tapsemini
hinnata haigestumise riski ja maarata ravi

Keskmine risk

(50 Madal risk s
&) 4 Elustil/ o
= keskkond
Mikrobioom
Uldinﬁ Inimese Varasem ja tapsem
populatsioon genoomi diagnoos/parem ravi

analtis

29



EFesti mikrobioomi
projekt

BMI = 26.46 (SD+5.341)
Age = 50 (SD+14.95)
WHR = 0.84 (SD+0.1)

e 2510 geenidoonori suu ja
soolestiku proovid

* Mikrobioomi analiits
(taielik sekveneerimine)
kdigile sooleproovidele

* Ulatuslik andmestik-
terviseandmed (EHR),
elustiili ja elukeskkonna
andmed

Stool frequency: = 2 per day = 576
< 2 per day = 1887

Stool type: hard (BSS 1-3)= 1002

o loose (BSS 5-7)= 819 ee
OL propeR™®

* Genoomika andmed
(geneetiline kaart,
metaboloomika,
proteoomika)

Aasmets O, Krigul KL et al (2022) Nature Communications



Erinevate registrite andmed vdimaldavad saada tapsemat terviseinfot

Erinevad andmestikud

Antropomeetrilised médtmised

Valjaheite proovide kirjeldused
Spetsiaalsed kusimustikud:

*  Elustiili andmed (e.g. toit, stress,
fllsiline aktiivsus jne.)

P15.9
E84.8 2
G25.2_2

130.4

Tervis & haigused, ravimite kasutamine

Linkimine elekrtooniliste
terviseandmetega(EHRs):

K02.9

H66.9

B00.9

Eesti Haigekassa (ravimite info,
protseduurid, ICD10-10 koodid)
Haiglate info

Registrid (vahi, surma; sdeluuringud)

K85 Agreement

| Z:)06.9

145.1
Ji8.9

.115.9
[ Ga7.9

| z02 | M06.9
K73.9 | | | F84.8 |

KO4.(F33.1 | D22.5

F06.32
R73.9

K74

Registries only . Registries + questionnaire

. Questionnaire only

Vitamin D deficiency (E55
Menopausal and other perimenopausal disorders (N95
arkinson's disease }GZO

Benign neoplasm of colon, rectum, anus and anal canal (D12,
Bipolar disorder (F31

Acute pharyngitis (J02

Female infertility (N97

Other and unsp noninfective gastroenteritis and colitis (K52
Ovarian dysfunction (E28

Atherosclerosis (170

Vitamin B12 deficiency anemia ? 51

Irritable bowel syndrome

Atrial fibrillation and flutter (148

Candidiasis
Polyosteoarthritis (

Female enltal prolapse
; et

Osteoporosis with current pathological fracture
S

ro-esophageal reflux disease (K21

Chronic rhinitis, nasopharyngllls and pharyngitis
Age-related cataract

Haemmormds

Glaucoma

Chronic kidney disease (CKD)

Gastritis and duodenitis

Disorders of lipoprotein metabolism and other lipidemias

Malignant neoplasm of colon E
Endometriosis

Major depressive disorder, recurrent
Gout (

Eating disorders %50

Ulcerative colitis K51

Rheumatoid arthritis with rheumatoid factor (
Benign neoplasm of major saliva
Other anxnety

her arthritis (|

Type 2 dxabetes mellitus (E11

Hypertensive heart disease
Benlgn neoplasm of mouth and pharynx

eart failure (|
Chronic ischemic hean disease (125

Crohn's disease [r H(%Q'U“al enteritis] (K50
ney and ureter (N20

J45
Schizophrenia (F20
L20

Calculus of
Asthma (

Atopic dermamls
Iron deficiency anemia (

glands D11
isorders F41

K58
37

&‘31

184
H40
N18
K29
E78
C18
N80

33
10

50

111
10

Major depressive disorder, single episode ﬁ

Other rheumatoid arthritis (|

Chronic viral hepatitis (B1B
Vasomotor and aller?lc rhinitis (J
Chronic tubulo-interstitial nephritis (

Essential (pnmary) hypertension $I10

Other cardiac arrhythmias (149

Acute bronchitis (J20

Type 1 diabetes mellitus (E10
Psoriasis (L40

Epilepsy and recurrent seizures (G40
Lactose intolerance (E73

Acne
Osteoporosis without current pathological fracture J\AS1
‘ ‘ Gastric ulcer (K25

Acute 1on5|llms JO3
Cholelithiasis (K80

~Migraine {643

Acute tubulo-interstitial nephritis (N10
Chronic diseases of tonsils and adenoids (J35
Acute appendicitis (K35
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Soolestiku mikrobioom on vaga varieeruv ja unikaalne

Kingdom level profile

Hoimkond (Phylum)

Class level ———:

Order level —»

Family level —i

Perekonna pdhine

Liik (Species) —

Tivi (Strain)——»i

ki
o
o

-~
wn

Kingdom
Bacteria

Eukaryota
Archaea

Relative abundance (%)
N @
o L=

o

Subjects

-
=3
o

Phylum
I Bacteroidetes

Firmicutes
Proteobacteria

~
wn

Actinobacteria

Chlamydiae
| Cyanobacteria

N
Bl

Lentisphaerae
Tenericutes
Other

Relative abundance (%)
3

o

Subjects

8

~
g

25

Relative abundance (%)
3

Verrucomicrobia

Vaga lai

Candidatus Melainabacteria

Spetsiifiline



Mikrobioomi mitmekesisus oli seotud lle 100 erineva faktoriga-
elustiil, toit, haigused, meditsiinilised protseduurid, ravimid

Alfa mitmekesisus
Palju on unikaalseid liike?

180 200

Kuidas alfa mitmekesisus
korreleerub uuritava
tunnusega?

Essential (primary) hypertension (110)

Beta mitmekesisus
Kui sarnane on mikrobioomi profiil?

90%

A o
nvs vsﬁ

30% 42%

Kui suure osa mikrobioomi
varieeruvusest maarab uuritav tunnus?

Shannon

O bserved

-0.07*

-0.12*

R2 (%
000 025

B < —— FDR<0.05

-
5

Gut emptying frequency [SO7I00A]
ol

Stool consistency
Has smoked last year (N0Y1) [0.00 1009
Probiotics usage frequency [[003 1001
Has smoked (NOY1)
Sampling season _NA__NA

Alcohol consumption frequency 007

Does physical exercise (NOY1) 005
Drinkingwater from wel (NOY1) 004
Essential (primary) hypertension (110)
Gout (M10)
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Type 2 diabetes melitus (E11) [Q0ZT-00G"
Hypertensive heart disease (111) [SOTI=07=]
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Actte bronchitis (J20)

Other anxiety disorders (F41)

Disorders of lipoprotein metabolism and other lipidermias (E78)
Iritable bowe! syndrome (K58)

Gastro-esophageal reflux disease (K21)

Candidiasis (B37)

Self reported mental health status OK (NOY1)

Crohn's disease [regional enteritis] (K50)

Chronic diseases of tonsils and adenoids (J35)

Self reported physical health status OK (NOY1)
Cholelithiasis (K80)
Gastritis and duodenitis (K29)
Asthma (45)

Age-related cataract (H25)
Major depressive disorder, single episode (F32)
Calculus of kidney and ureter (N20)

Major depressive disorder, recurrent (F33)
and other disorders (N95)
Acute tubulo-interstitial nephritis (N10)

Has had chickenpox (NOY1)

Female genital prolapse (N81)

Vasomotor and allergic rhinitis (J30)

Acute appendicitis (K35)

Iron deficiency anemia (D50)
Polyosteoarthritis (M15)

Ovarian dysfunction (E28) [G07%

Waist to hip ratio

Body mass index

Gender (MOF1)

Blood pressure (systolic)

Age

Eating habit

Fresh fruit, berries

ft drinks

Porridge, muesli

Bread

Sweets
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Compote, jams
Coffee
Potatoes

T A ek an g

Metoprolol (CO7AB02) [20.04]

Antidepressants usage history (last 10 years) [~0-J-0.067]
Metformin (A10BA02)

Glucocorticoids (H02AB) (00T J0.06 ]

Influenza, inactivated, spit virus or surface antigen (J07BB02) [[00T 1000

Gabapentin (N03AX12) [Z0.08 [-0.05"]

Nebivolol (C07AB12) [00A1=005]

Simvastatin (C10AA01) 00 000

Blood glucose lowering drugs, excl. insulins (A10B) [20.02] 001

Dopaminergic agents (N04B) [0.04 ] 0.05 |

Telmisartan (C09CAQ7) [~0.0T | 004 ]

Cecum removed (NOY1) [S0.02 J-0.007]

Anesthesia (last 6 months) [Z0.08 J-007]

e

@bnoscopy (st 6 months) 00
Tonsils removed (NOY1) [ D05 1004 ]

. Intrinsic
O pietary

D Medications
D Procedures

. Other

. Diseases




Kuidas spetsiiflise liigi sagedus on seotud erinevate haigustega?
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bakter ~ ...+ haigus

Kokku tuvastasime 1335 seost 20
erineva haiguse, 18 ravimi ja 11

N18 Chronic kidney disease (CKD)

K80 Cholelithiasis

K35 Acute appendicitis

K29 Gastritis and duodenitis

F33 Major depressive disorder, recurrent

B18 Chronic viral hepatitis

E78 Disorders of lipoprotein metabolism and other lipidemias

J20 Acute bronchitis

C18 Malignant neoplasm of colon

D51 Vitamin B12 deficiency anemia
E10 Type 1 diabetes mellitus

K58 Irritable bowel syndrome

K51 Ulcerative colitis

E11 Type 2 diabetes mellitus

K21 Gastro-esophageal reflux disease
F41 Other anxiety disorders

K50 Crohn's disease [regional enteritis]
111 Hypertensive heart disease

110 Essential (primary) hypertension

M10 Gout

toiduga Seosed haigustega (diagonaal) ja sarnaste

seoste arv erinevate haigustega (valjaspool
diagonaali)



Pikaaegne antibiootikumide tarvitamine mdjutab mikrobioomi mitmekesisust

Bacteroides

PCA on species abundance profile

Antibiotics usage history

Antiibiootikumide tarvitamine 10 aasta jooksul enne mikrobioomi proovide kogumist

Observed diversity Shannon diversity PC1 PC2
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Pikaaegne antibiootikumide tarvitamine mdjutab haiguste-mikrobioomi seoseid

IIma ravimeid arvestamata Ravimite efekti arvesse votmine

N18 Chronic kidney disease (CKD) b k A B h Il

K80 Cholelithiasis a ter ~ e + + alg us

K35 Acute appendicitis

K29 Gastritis and duodenitis

F33 Major depressive disorder, recurrent

B18 Chronic viral hepatitis

E78 Disorders of lipoprotein metabolism and other lipidemias

J20 Acute bronchitis

C18 Malignant neoplasm of colon

D51 Vitamin B12 deficiency anemia

EIENENE

EREEEIEE

E10 Type 1 diabetes mellitus
M10 110 111 K50 F41 K21 E11 K51 K58 E10 D51 C18 J20 E78 B18 F33 K29 K35 K80 N18 M10 10 11 K50 F41 K21 E11 K51 K58 E10 D51 C18 J20 E78 B18 F33 K28 K35 K80 N18

N18 Chronic kidney disease (CKD)

bakter ~ ...+ haigus

K80 Cholelithiasis

K35 Acute appendicitis

K29 Gaslrilis and duodenitis

F33 Major depressive disorder, recurrent

B18 Chronic viral hepatitis

E78 Disorders of lipoprotein metabolism and other lipidemias
J20 Acute bronchitis

C18 Malignant neoplasm of colon

D51 Vitamin B12 deficiency anemia

E10 Type 1 diabetes meliitus

K58 Irritable bowel syndrome K58 Irritable bowel syndrome
K51 Ulcerative colitis K51 Ulcerative colitis
E11 Type 2 diabetes mellitus E11 Type 2 diabetes mellitus
K21 Gastro-esophageal reflux disease K21 Gastro-esophageal reflux disease
F41 Other anxiety disorders F41 Other anxiety disorders
K50 Crohn's disease [regional enteritis] K50 Crohn's disease [regional enteritis]
111 Hypertensive heart disease 111 Hyperlensive hearl disease
110 Essential (primary) hypertension 110 Essential (primary) hypertension

M10 Gout M10 Gout

Bakterite ja haiguste vahelised seosed enne ja parast antibiootikumide kuuri arvestamist




Kokkuvote:

* Meil kdigil on unikaalne mikrobioomi kooslus, mida mdjutavad erinevad
tegurid (sh. toit, vanus, sugu, tervis, ravimite kasutamine)

* Mitmekesine mikrobioomi kooslus mojutab meie tervist: immuunststeemi,
ainevahetust, narvisusteemi

* Mikrobioomi kooslust on voimalik enda elustiiliga mdjutada (toit,
elukeskkond)

* Pikaaegne ravimite tarvitamine mojutab soolestiku mikrobioomi
mitmekesisust, mis omakorda mdjutab tervist

* Mikrobioomi muutused on seotud paljude erinevate haigustega, kuid
tapseid mehhanisme on hetkel teada vahe



Tanan kuulamast |

Kontakt: Elin.Org@ut.ee



