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Insan ve bakteri iliskisi

m insan viicudundaki bakterilerin yiizey alani = 400 m2 (Tenis kortu
kadar)

m insandaki gen sayisi: 35,000

m Bakteriyel genom: > 2 milyon gen
Barsakta 100 trilyon canli bakteri
Kolonda 500 tzerinde tar

m Toplam hiicre sayisi: Insan = 1014 Bakteri = 1015

m Bakteri ve konakc¢l arasinda etkilesim (¢capraz-konusma)
Bir bakteri tlrt digerlerinin 100 genini aktive edebilir
Dendritik hiicre/makrofajlarin Gzerindeki Toll-like reseptorler
Barsakta kompleks néroendokrin sistemle etkilesim
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500-1000 Microbial species

Aerobes

Stomach
<102 cfu/mL
pH, 1-2

Duodenum
1013 cfu/mL
pH, 6-7

Jejunum
1034 cfu/mL
pH, 6-7
lleum

1079 cfu/mL
pH, 6-7

Colon

pH, 5-7

Anaerobes

5

J

101912 ofy /mL

Digestion and
acid secretion

Small
intestine

Large

intestine

Digestion and absorption
> of carbohydrates, proteins,
and fats

Absorption of bile acids
and vitamin B, ,

Absorption of water,
electrolytes, and short-chain
fatty acids

)
}




insan viicudundaki toplam hiicrelerin sadece ONDA BiRI

insan hucresi
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Human genome
23,000 genes

Human microbiome
1,000,000+ genes
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Bakteriler dogumdan itibaren olmasaydi,
Immun sistem gelisemezdi

TABLE 2. Main Intestinal Features in the Germ-free Animal

Model

Function Features
Mucosal growth Ll
Brush border enzymatic activities |
Blood flow Ll
Motility [
Cytokine production |
GALT and MALT I
Immunity Ll
Susceptibility to infections ™17
Oral tolerance Ll

GALT indicates gastrointestinal-associated lymphoid tissue; MALT, mucosal-
associated lymphoid tissue.
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Intestinal flora arastirma teknikler

o Kultur ve 16SrRNA
ve benzeri testler:

— Belirli bir kisiyi
aramak igin

* Microarray analiz ve
benzeri molekuler
genetik testler:

— Orada kag farkl

Insan var (ama bu
Kisileri tanimiyor)

rommunity

« Metabolomics:

— Oradakiler neler
yapliyor?

50 ¥1 (ppo)



Barsak Mikrobiyotasini Etkileyen Faktorler

Composition Intrinsic factors Extrinsic factors

Streptococcus . : i
Lactobacillus Gastric acid Diet, Pre and

probiotics
, = PPIs, H2 blockers
, i Motility AR
104 - 107 / - B Streptococcus Antibiotics

0,

Lactobacillus Mucus S0
Enterobacteriaceae : Prokinetics
Gl secretions

Bacteroldes Antimicrobial p
gtljbac_te.rlum peptides Opioids
ostridium . NSAID
Ruminococcus Immunity (slgA) S

Bifidobacterium

1010 - 1013 i
Laxatives

Colon contractions

!

Stomach Small intestine Colon
(facultative anaerobes) (strict anaerobes)




Afrika koylinde yasayan cocukla Italya’da sehirde
yasayan arasindaki fark

Florence, Italy Burkina Faso, Africa
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B Acetitomaculum M Acetitomaculum
W raecalivacterium | . . B Faccalibacterium > Firmicutes
. Roseburia [ holat ; Subdaligranulum__f
. Subdoligranulum Others

[ Others
Firmicutes / Bacteroidetes F/B=28 Firmicutes / Bacteroidetes F/B=0.47
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'__
Production of

antimicrobial
against pathogen

Innate immunity:

Binding of MAMPs on * Production of mucin
probiotics to host PRRs * Tightening of tight junctions

* Defensin production

+ Engagement with dendritic cells

Acquired immune
system (action
beyond the gut)







Mikrobiyal Flora Bozuklugu (Disbiyozis)
eslik eden hastaliklar

TABLE 1. Diseases and Disorders Associated with Human Gut
Microbiome Aberrations (Adapted from?¢)

Disease Reference

.|.|ql

Atopy and asthma -
Celiac disease -
Colon cancer

Type I diabetes

Type II diabetes

HIV infection

Inflammatory bowel disease

Irritable bowel syndrome

Gastroenteritis

Necrotizing enterocolitis

Obesity

Rheumatoid arthritis

| Clin Gastroenterol » Volume 45, Supp. 3, November/December 2011



Antibiyotik kullaniminin mikroflora uzerine
etkisi
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Antibiotic End of antibiotic
treatment treatment

Microbiology (2010), 156, 3216-3223




Antibiyotikler ve mikrobiyota

Diversity of
microbiota

Diversity of
microbiota
(representative
cartoon)

¢. difficile
10,000,000
1,000,000
100,000
10,000

1,000

&

&
ol

Starting

No antibiotic  Vancomycin Metronidazole Thuricin CD




Antibiyotiklerin barsak florasina
etkisi

Table 1. Impact of selected groups of antibiotics on the normal intestinal microbiota assessed by cultivation and MIC values

Ll , Strong suppression; | , moderate suppression; T, increase in number; T/ , positive and negative effects seen in different studies. nc, No
change detected; +, resistant strains detected. The table is adapted from the paper by Sullivan et al. (2001).
Antibiotic Impact on: Emergence of resistant strains in:

Anaerobes Aerobic Gram Enterobacteria Enterococci Enterobacteria
positive cocci

Amoxicillin/clavulanic acid
Ciprofloxacin (high conc. in faeces)
Clarithromycin/metronidazole
Cephalosporins (high conc. in faeces)
Clindamycin

Vancomycin

Microbiology (2010), 156, 3216-3223



Probiyotiklerin bozulmus florayi duzeltmesi

Perturbation

—

@)

L

?

@ S

L O

= .9

x £

O O

ol = : ;

£ Normal, stable microbiota

>5 b

D Perturbed microbiota

®

= Probiotic intervention that decreases

7 — magnitude of perturbation
Probiotic intervention that promotes a
more rapid return to normal microbiota

Time
FIGURE 1. Probiotic intervention that decreases the magnitude of change or promotes a more rapid return to normal in a perturbed gut
bacterial community. (Sanders et al. In Press). Reprinted with permission from Gut Microbes.

S116 | www.jcge.com © 2011 Lippincott Williams & Wilkins




Irritabl Barsak Sendromu



Intestinal ekolojik dishiyozis hipotezi
/ IBS-D

IBS Lactobacilli azalmis
Artmis veya azalmis Streptococ artmig
bakteriyel degiskenlik R. Torques artmisg

Clostridium thermosuccinogenes artmis

Saglikli kontrol

IBS-A
Clostridium histolyticum artmis
C.Symbiosum azalmig
Prevotella oralis azalmis

IBS-C
Lactobacilli ve Veillonella artmis

C.Coccoides ve Eubacterium rectale
azalmis

k Ruminococcus bromii artmis

C. Thermosuccinogenes artmis
Veillonella artmis

Microbiology (2010), 156, 3205-3215



Neurogastroenterology & Motility

Neurogastroenterol Motil (2012) 24, 31-39 doi: 10.1111/.1365-2982.2011.01803.x

Distinct microbial populations exist in the
sub-groups
Lamina propria

-

I M.C. LOMER,*,T J. BROSTOFE, ~

Lollege London, London, UK
I Trust, London, UK

Bacteria

Epithelial layer

Figure 1 Fluorescent in situ hybridization with the eubacteria probe
showing the spatial organization of the mucosa-associated microbiota.

Neurogastmoenterod Motil (2012) 24, 31-39




IBS sub-gruplarinda mikrobiyal dagilim

e I
(&

(=]
d |

T
L=

!.I_:

———

e -l —

=

s
Musmber of bacteraides per men spithelium
(=]

E
=

T

£

s

E

E

5

i
2.
;
o

=

]

3

2

E

=

=

L=

l::url't'ul lzé'.-:: . . S=l -:'.m'i'.-'al
Diagrosis by subgroup Dizgnosis by subgroup

: 0

- A3
g =

Humker 81 C, coccoides = E, rectofle
pier men epitheium
B

IHﬁ.-L: l:’:url'."nl
Diagnosis by subgroup Neurogastroenterol Motil (2012) 24, 3139




IBS mukozal bariyer ve
Inflamasyon
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Inflamatuvar Barsak Hastali§i



MetaHIT projesinde IBH hastalarinin mikrobiyomlari farklilik
gosteriyor

"“-h._\_*‘-

= = |Ulcarative

colitis|— =

-

-

-

-

Crohn’s disease
g :‘"f P value: 0.031

\

Vol 464|4 March 2010|d0i:10.1038/ nature08821




KARACIGER HASTALIKLARI
VE MIKROBIYOTA



Lactobacillus plantarum

Lactobacillus paracasei

Lactobacillus rhamnosus — p= -
Bifidobacterium longum
Bifidobacterium animalis

Gl-mucosa

—

Escherichiacoli
Klebsiella pneumoniad
Sutterellawadsworthe
Bilophilawadsworthia
Acinetobacter Iwoffii
Bacteroides fragilis

Prevotellamelaninogg
Fusobacterium varium
Brachyspira aalborgi

Streptococciuis anginos
Streptococcus pneumo
Peptostreptococciis an

Hepatolojide Barsak Florasi ile ilgili alanlar

Hepatik Ensefalopati

NASH

Alkolik Hepatit

KC transplantasyonu
Kronik KC ve Siroz
Otoimmun KC hastaliklari ?




TLR4 ve Hepatik Fibrozis

Intestinal

HSC Liver fibrosis
% Tight junction =y =
{ fe proteins 0 J

\\Q‘J\Tuu

LPS

Lamina propria

Monocyte

GASTROENTEROLOGY 2012;143:1330-1340




NAFLD ve mikrobiyota

Dietary fat and fructose

PAMPS

Intestinal dysbiosis ' 3 Choline
' ‘ LW AL
Choline deficiency

| Toxic myhmlnos

J«_, insulin resistance (—1

Body weight nflammation
. ' Ethanol metabolism
l T Bacterial translocation

Acetate

Inflammasome

* Energy extracted ROS production
from diet ! 0(0 . " s

¢__l

A SCFA ——> AFFA lnlhmnaofy Bile acids
| [ (IL-6.TGF-§, TNF-a)
Modulation of FXR

¥
Lipogenesis ‘ :
i o Bacterial damage

/7 Hepatic Tg content




Barsak mikrobiyotasinin
metabolik hastaliklar uzerine etkileri

LPS via TLR4 activates Systemic inflammation
stellate cells insulin resistance

hepatic fibrosis

J PGC1-a 1 FFA oxidation

« Obesity

LFIAF>TLPL activity 1 FFA uptake

» [nsulin resistance
* T2DM

T EPA and DHA,
! proinflammatory
cytokines

» Fatty liver disease
up to cirrhosis

T CLA
bioactive isomers

Polysaccharides T Hepatic lipogenesis
digestion and absorption

Tmonosaccharides=>
T ChREBP/SREBP-1c

(JPGN 2013:56: 461 —-468)




PCoA - PC1 vs PC3
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Non-alkolik ? Mikro-alkolik?
Steatohepatitis

HEPATOLOGY

Offictal Journal of the American Assoelation for the Study of Liver Diseases

Characterization of Gut Microbiomes in Nonalcoholic
Steatohepatitis (NASH) Patients: A Connection
Between Endogenous Alcohol and NASH

Lixin Zhu," Susan S. Baker," Chelsea Gill,” Wensheng Liu," Razan Alkhouri,' Robert D. Baker,'
and Steven R. Gill*

Narmal Obese NASH

Fig. 4. Hevated serum ethanol concentration in NASH patients. Se-
rum ethanol of healthy subjects (healthy, n = 10), obese patients (n
= T), and NASH patients (n = 13) were measured using an ethanol
assay kit from BioVision (Milpitas, CA). Data represent mean = stand-
ard emor of the mean. Significant difference was detected among three
groups (P < 0.001; ANOVA). **P < 0.01 in Tukey's honest signifi-
cance test.

Hepatology. 2013 Feb;57(2):601-9.
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Fig. 2. Average phylum distibution of gut microbiomes of healthy subjects, obese patients, and NASH patients.

Hepatology. 2013 Feb;57(2):601-9.
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From the theratu e n m m m 3 Paylas f:_j Most Read | Most Emailed | Comments Twitter
Spotting Spin and Bias in Clinical Trials
G&E Digest: April 7, 2014

The Case Of the Drunken Teetotaler Physicians, Patients Becoming More Aware of Effects

of Dietin IBS

ISSUE: MAY 2014 | VOLUME: 65:5 B printer friendly | email this srticle | =3 0 Comment]s)

by Christina Frangou Blood Test for Pancreatic Cancer
Trials, Data Needed To Guide Biosimilar Adoption
Did you hear the one about the Texas man who
became drunk without touching a drop of
alcohol?

That's no joke. It's a case study published last

year that should be required reading for every : FibPoScan 502

gastroenterologist, say authors and experts in

gastroenterology RY ‘\/(_

In a paper published in the Infernational Journal |
of Clinical Medicine (2013;4:309-312), authors :
Barbara Cordell. RN, PhD. dean of nursing at 9. . . I

L ni'® 7
Panola College in Carthage, Texas, and Justin & w4 ) : (=) SANDHILL

N % JIIIL eCHoOsens
McCarthy, MD, a gastroenterologist in Lubbock A scientific e

Texas. detail how a man spent five years becoming inexplicably drunk before doctors realized the
cause was an overgrowth of Saccharomyces cerevisiae, also known as brewer's yeast.




International Journal of Clinical Medicine, 2013, 4, 309-312 .0::’ Scientific
http://dx do1.org/10.4236/13cm.2013.47054 Published Online July 2013 (http:// www.scirp.org/journal 1jcm) *+% Research

A Case Study of Gut Fermentation Syndrome
(Auto-Brewery) with Saccharomyces cerevisiae

as the Causative Organism

Barbara Cordell, Justin McCarthy

Panola College. Carthage. TX. USA
Email: beordell @panola.edu

s nclh AN19 . ik AN 2 B A0
Received April 25%. 2013: revised May 30%. 2013: accepted June 12%, 2013




Inflammazom aracili disbiyozis
NAFLD ve Obezite

Glucose )

» Inflammazomlar sitoplazmik multi- 00
protein kompleks yapilardir.
Gorevleri endojen ve egzojen
patojenleri tanimak ve

inflamatuvar yaniti kontrol (Ros) 2% arsias

etmektir.

Phagosome

- Disbiyozis inflammazom TS|
eksikligine neden olur. ‘

« TLRA4 ve TLR9 agonistlerinin \*v/'\\/\ L
portal dolagsima gecmesi ile %
steatohepatit olusur.

Inflammasome caspase-1

MICROBIOTA

Dysbiosis driven by inflammasome deficiency exacerbates
hepatic steatosis and governs rate of NAFLD progression

he findings of a study by Richard w1
Flavell and colleagues provide e

evidence of a link between
inflammasomes, the gut microbiota and

Nature.2012 ; 482(7384): 179-185. [l & oo oo tome!

Inflammasomes—proinflammatory

multiprotein complexes consisting of
e b
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4 and Hepatolo!gy m

doi:10.1111/jgh.12510
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HEPATOLOGY

NAS score
Fitrosis stage

Endotoxemia unrequired in the pathogenesis of pediatric
nonalcoholic steatohepatitis

Jianye Yuan,*' Susan S Baker,* Wensheng Liu,* Razan Alkhouri,* Robert D Baker,* Jianqun Xie,’ Hiéh Low H@h
Guang Jif and Lixin Zhu*

Serum endotoxin levels Serum endotoxin levels

*Digestive Diseases and Nutrition Center, Department of Pediatrics, The State University of New York at Buffalo, Buffalo, New York, USA; and
“Institute of Digestive Diseases, Longhua Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai, China
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Intestinal permeabilite ve
Inflamasyon
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Portal circulation

(JPGN 2013:56: 461-468)



NASH'de barsaktaki siki baglant
proteinlerini azalir (ZO-1)
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Dig Dis 2010;28:737-744
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Leaky gut and the liver: A role for bacterial translocation in
nonalcoholic steatohepatitis

- - Bacterial antigens/endotoxin
(Antigen + adjuvant)
S o

—

C Perifollicular areai

= ~“ Beell

- _follicule -
S

~ Interfollicular ™ (
\IJ: cell area
i —

Alteration of the immune system and immune imbalance

Inflammation

i N

Fat accumulation in the liver Mitochondrial dysfunction

e s

NASH

Figure 1 Bacterial translocation is associated with the development of
nonalcoholic steatohepatitis. NASH: Nonalcoholic steatohepatitis.




Fruktoz-NAFLD-Mikrobiyota

Fruktozla induklenmis steatozda
KC'de
— TLR 1-4, 6-8 induklenmekte,

— TNF-alfa, INOS, MyD88
artmaktadir.

Bu etkiler antibiyotik almakta olan
farelerde azalmaktadir.

Duodenumda barsak gecirgenligi
artmaktadir.

Fruktoz barsak mikrobiyotasini
etkileyerek, patojen bakteri
sayisini artirir ve KC icinde
steatoz ve inflamasyonu tetikler.

British Journal of Nutrition (2012), 107, 1727-1738
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TLR ve NASH

Mutrition, Metabolism & Cardiovascular Diseases (2012) 22, 471—476




NASH Probiyotik
Hayvan Calismalar

Table 1 Animal interventional studies on probiotics and metabolic liver diseases.

Author Year Animal model Treatment Results

Li Z [44] 2003 Ob/0b mice VSL#3 | Total hepatic fat
| ALT
| TNFo RNA
Ewaschuk J [45] 1295v/Ev WT + LPS | Liver damage
1295v/Ev IL-10- + LPS | Intestinal damage
Ma X [46] C57BL6 mice VSL#3 | Liver NK cells
| TNFa
IL-4
Velayudham A [47] C57BL6 mice VSL#3 | TGFp receptor
C57BL6 mice + MCD diet | Liver fibrosis
Nardone G [48] Winstar rats Lactobacillus | TNFa, IL-1B, IL-6 RNA
paracasei F19 | Serum LPS
| Liver inflammation,
steatosis and fibrosis

Nutrition, Metabolism & Cardiovascular Diseases (2012) 22, 471—476




Table 1 RCT studies with probiotics in adult and pediatric NAFLD.

Insan Calismalari

Authors (reference)
Year of publication
Type of study

Number of pts/disease
Mean age (years)

Treatment

Primary end-point

Results

Aller et al. [3]

2011

Double blind RCT

30 NAFLD

49.4 + 10.9 treated group
443 + 15.1 placebo group
Lactobacillus bulgaricus and
Streptococcus thermophiles
500 millions CFU
Aminotransferase and GGT variation,
cytokines (TNF «, IL6)

Decrease of AST, ALT, GGT in probiotic
treated group ALT: 67.7 + 25.1 to 60.4
+ 30.4 (p < 0.05); AST 41.3 + 15.5 to

Vajro et al. [4]
2011

Double blind RCT
20 NAFLD

10.7 £ 2.1

Lactobacillus GG

ALT and GGT variation,

liver echogenicity, TNFx values,
H2BT, PG-P5 IgA, Hepatorenal-US
ratio

A ALT and PG-PS IgA treated vs
control p < 0.03 for both.

ALT normalization 8/10 cases in

35.6 = 104 (p = 0.05); GGT: 118.2 £+ .63.1
to 107.7 £+ 60.8 (p < 0.05). Unchanged in
placebo group. Cytokines unchanged. Dietary
intake unchanged (hypocaloric)

Treatment duration (months) 3 2

Anthropometric parameters Weight, BMI, waist to hip circumference, BMI z score, US visceral fat, weight,
fat mass: all unchanged height, waist: all unchanged

treated vs 3/7 in placebo.
Dietary intake unchanged

Abbreviations: ALT: alanine aminotransferase U/L; AST: aspartate aminotransferase U/l; BMI: body mass index; GGT gamma glutamil-
transpeptidase U/l; H2BT: hydrogen breath test; NAFLD: non alcoholic fatty liver disease; PG-PS: peptidoglycan-polysaccharide; RCT:
randomized clinical trial; TNF: tumor necrosis factor; US: ultrasonography.
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Randomised clinical trial: the beneficial effects of VSL#3 in
obese children with non-alcoholic stea mbie 2| Live histopathology of the children

randomised to V5L#3 and placebo

A. Alisi*', G. Bedogni™', G. Baviera*', V. Giorgio*, E. Porro*, C. Paris*, F Placebo

n Y%

Fatty liver at US
Placeboa (n = 22: VSL#3 (n = 22 Moderate 14

males = 14) males = 10) Severe

Steatosis
Median |Q‘R Median |Q‘R 5330

Age (years) 11 10 12 10 o i 33-66%

Weight (kg) 53.9 478 65.0 60.5 55.7

Height (cm) 1.47 1.39 1.52 149 143

BMI (kg/m™) 25.6 23.2 27.9 27.3 24.7

BMI (SDS) 1.69 1.23 212 2.0 163

Glucose (mg/dL) 85 78 89 84 79

Insulin (pl L) 16 12 ey 18 14

HOMA, 31 23 A7 30 27 _ Few balloon cells

Cholesterol (mg/dL) 156 135 179 156 137 1 Prominent balloon cells

Triglycerides (mg/dL) 94 64 18 86 63 Fibrosis R

HOL cholesterol (mg/dL) 48 42 54 A5 38 Periportal or perisinusoidal 12

LDL cholesterol (mg/dL) =) 80 m a3 7 Perisinusoidal and portal/periportal 8
327 73 A2 ¥7 20 50 Bridging fibrosis 2
63 53 74 56 51 70 Mon-alcoholic steatohepatitis score (MNAS)

21 1.8 26 29 1.9 2.3 3
aGLP-1 (pmol/L) 13 11 1.8 13 1.0 21

assessment of insulin resistance; HDL, high-density lipoprotein; LDL, low-density lipo-
protein; ALT, alanine transaminase; AST, aspartate transaminase; GLP-1, glucagon-like
peptide-1; aGLP-1, activated glucagon-like peptide-1.

1
3
5
BMI, body mass index; SDS, standard deviation scores; HOMA, homoeostasis model El
4
0
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Review
Arthritis susceptibility and the gut microbiome

Veena Taneja™

Department of mmunology and Division of Rheunarology, Mavo Chnic Rochester, MN 55905, United Srares
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Microbiota and Immune Responses in Colon Cancer
More to Learn

Florencia McAllister, MD,* Franck Housseau, MD,* and Cynthia L. Sears, MPH*7
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Obezite



a Study Weight SMD (95% ClI) Weight loss Weight gain

Lactobacillus plantarum

Fak 2008 33.7% 0.01[-0.50, 0.52]

Plumed-Ferrer 2005 44.5% -0.60 [-0.86, -0.35] -

Takemura 2010 21.8% 0.16 [-0.68, 1.00] —
Subtotal (95% ClI) 100.0% -0.23 [-0.75, 0.29] . =

Heterogeneity:P = 0.04 ; 12 = 70%
Test for overall effect: Z = 0.86 (P = 0.39)

Lactobacillus gasseri

Bogovic-Matijasic 2004  37.2% 0.02 [-0.96, 1.00] =
Hamad 2009 32.3% -1.05 [-2.12, 0.01] L

Sato 2010 30.5% -0.78 [-1.88, 0.32] =
Subtotal (95% Cl) 100.0% -0.57 [-1.22, 0.08] -

Heterogeneity: P = 0.31 ; 2= 14%
Test for overall effect: Z=1.71 (P = 0.09)

SMD (95% Cl)

b Study Weight SMD (95% ClI) Weight loss Weight gain
Lactobacillus plantarum
Karlsson 2011 27.5% -0.82 [-1.79, 0.15] ——T
Lee 2007 23.1% -2.09 [-3.47, -0.70] ——
Takemura 2010 25.2% 0.08 [-1.11, 1.27] ——
Xie 2011 24.3% -2.65[-3.91, -1.38] ——
Subtotal (95% Cl) 100.0%  -1.33 [-2.50, -0.16] . aad

Heterogeneity:P = 0.009 ; |12 = 74%
Test for overall effect: Z = 2.22 (P = 0.03)

Lactobacillus gasseri

Hamad 2009 20.8% 0.00 [-0.98, 0.98] ——
Kadooka 2010 (humans)  57.8% -0.72 [-1.16, -0.29] i
Kang 2010 21.4% -1.15 [-2.12, -0.19] ——
Subtotal (95% Cl) 100.0%  -0.67 [-1.17, -0.16] E =

Heterogeneity:P = 0.24 : 1?7 = 29%
Test for overall effect: Z = 2.60 (P = 0.009)

M. Million et al. /
2 1 0 1 2 Microbial Pathogenesis xxx (2012) 1e9

SMD (95% Cl)



Obezite, metabolik sendrom ve
barsak florasi

First days of life
| Mostly Bifidobacteria

1. Increase Bacteroidetes IM
l 2. Decrease Clostridia | [ VE | Stable:
' Firmicutes (64%) Adults
Bacteroidetes (23%)
Proteobacteria (8%)

Actinobacteria (3%)

Vegetarian diet

\"é

N
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.{\‘.

y
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" 4:\“
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: ji B EBREB 8% <EL]
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Different species level Increase Bifidobacteria 1. Increase Actinobacteria
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2. Decrease Firmicutes

Southern vs northern
and Proteobacteria

Europeans

Chinese vs Americans Europeans vs Africans

Figure 1. Impact factors for the composition of the human gut microbiota.



Obez ve zayif insanlardaki barsak florasi farkli
(Obezlerde firmicutes artisi, bacteroidetes
azalmasi)

Groupby  Study (year) Subgroup within study Sample size SDM and 95% CI

phyla
Ow/obese Control

Ley et al. (2006) 1635 clonal sequencing 12 2 —
Turnbaugh et al. (2009) V2 pyrosequencing African ancestry 62 8 7
Turnbaugh et al. (2009) V2 pyrosequencing European ancestry 42 26 —iF
Zhang et al. (2009) Pyrosequencing 3 3
Bacteroidetes relative count (% of total sequences) S
Collado ef al. (2008) FCM-FISH 18 36
Armougom et al. (2009) qPCR 20 20 .
Schwiertz et al. (2010) gPCR 33 30
Million et al. (2011) gPCR 53 39 —0—
Bacteroidetes absolute count (log cells or copies of DNA) ——
e
—
-

—
e

Ley et al. (2006) 165 clonal sequencing 2

Turnbaugh et al. (2009) V2 pyrosequencing, African ancestry 8

Turnbaugh et al. (2009) V2 pyrosequencing, European ancestry 26
Firmicutes relative count (% of total sequences)

Armougom et al. (2009) gPCR 20

Schwiertz ef al. (2010) gPCR 30

Million et al. (2011) gPCR 39
Firmicutes absolute count (log copies DNA)

|

e

—

|
T

-2.00 -1.00 0.00 1.00 2.00

Lean status Ow/obese




Genus seviyesinde obezlerde
Bifidobacterium azalmasi var

Group by Study (year) Sample size SDM and 95% ClI

genus
Obese Control

Collado et al. (2008) 18 36
Kalliomaki et al. (2008) 25 24
Schwiertz et al. (2009) 30
Balamurugan et al. (2010) 13
Santacruz ef al. (2010) 34 o
Zuo et al. (2011) 52 —
Bifidobacterlum (log coples DNA/mI) <
—_H

Armougom et al. (2009)

Zuo et al. (2011)

Million ef al. (2011)
Lactobacllius (log coples DNA/mI) ‘IO‘

-2.00 -1.99 0.00 1.00 2.00

Lean status Ow/obese
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Staphylococcus™™
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—_——
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Figure 6. Population of bacteria found to increase in obese and lean
individuals.




Tek yumurta ikizi calismalari

» Farkli kilosu olan ikizlerde bakilan barsak
florasi calismalarindaki sonuclar:
— Obezlerde barsak florasi degiskenligi azalmis
— Bacteroidetes turunde azalma

— Bakterilerin karbonhidrat parcalayan
enzimlerini kodlayan genlerde bile farkliliklar
var



Koroner Arter Hastaligi
Mikrobiyota



the NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 APRIL 25, 2013 VOL. 368 NO. 17

Intestinal Microbial Metabolism of Phosphatidylcholine
and Cardiovascular Risk

Wilson Tang, M.D., Zeneng Wang, Ph.D., Bruce S. Levison, Ph.D., Robert A. Koeth, B.S., Earl B. Britt, M.D.,
Xiaoming Fu, M.S., Yuping Wu, Ph.D., and Stanley L. Hazen, M.D., Ph.D.

4007 koroner anjiografi yapilan hasta 3 yil prospektif
1zleniyor
Bazal TMAO artisi ile major KVH riski 2.54 kat artiyor
Genis spektrumlu antibiyotik ile barsak mikrobiyotasi
baskilandiginda, yediklerinden bagimsiz olarak TMAQO
yukselmiyor
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Figure 3. Pathways Linking Dietary Phosphatidylcholine, Intestinal Microbiota,
and Incident Adverse Cardiovascular Events.

Ingested phosphatidylcholine (lecithin], the major dietary source of total
choline, is acted on by intestinal lipases to form a variety of metabolic
products, including the choline-containing nutrients glycerophosphocho-
line, phesphocholine, and choline. Choline-containing nutrients that reach
the cecum and large bowel may serve as fuel for intestinal microbiota (gut
flora), producing trimethylamine (TMA). TMA is rapidly further oxidized to
trimethylamine-N-oxide (TMAQ) by hepatic flavin-containing monooxygen-
ases (FMOs). TMAO enhances the accumulation of cholesterol in macro-
phages, the accumulation of foam cells in artery walls, and atherosclerosis,”
all factors that are associated with an increased risk of heart attack, stroke,
and death. Choline can also be oxidized to betaine in both the liver and kid-
neys.*” Dietary betaine can serve as a substrate for bacteria to form TMA®
and presumably TMAD.
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Prognostic value of choline and betaine depends
on intestinal microbiota-generated metabolite
trimethylamine-N-oxide

Zeneng Wang!, W. H. Wilson Tang'2, Jennifer A. Buffal, Xiaoming Fu', Earl B. Britt',
Robert A. Koeth!, Bruce S. Levison', Yiying Fan3, Yuping Wu3, and Stanley L. Hazen"2*

"Derartment of Cellularand Molecular Medic ine, Lerner Reseanch Institute, Cleveland Clinic, Ceveland, UH,USA;_*IJEnrt"nmt of Cardiovazoular Medicine, Heart and Wasoular Institute,
Oleveland Clinic, Oleveland, OH, USA; and “Department of Mathematics, Oleveland Smte University, Cleveland, OH, LI5A

plasma levels of choline and betaine, which individually are associated

Recehed 28 july

with poorer prognosis, only confer this added risk when associated

with concomitant TMAQ elevation. In other words, subjects in

whom one observes the absence of high TMAQO levels despite high

cholineand betaine levels (i.e. low TMAQO producers) are significantly

less likely to have an adverse cardiovascular event than those with in-
testinal microbiota that readily produces TMA and TMAOQO (i.e. high
TMAQO producers).

Figure 5 Relationship between plasma choline concentration and risk for major adverse cardiac events in the context of plasma
trimethylamine-N-oxide levels. Kaplan—Meier plotand hazard ratio with 95% confidence intervals for unadjusted model, or following adjustments
for traditional risk factors and hs C-reactive protein as in Figure 4A. Median plasma concentration of choline (9.8 M) and trimethylamine-N-oxide
(3.7 M) within the cohorts were used to stratify subjects as ‘high’ (=median) or ‘low’ (<“median) values.




Kolin eksikligi ve NAFLD- ASKH

Antibiyotik ve/veya Probiyotikler
bu etkiyi engeleyebilir ?

Heart
disease

High-fat foods Blood vessel

Yagl diyet mikrobiyotay! deqistirir
Diyetteki kolini metilaminlere cevirir, fosfotidilkolin azalir
Fosfotidil kolin, VLDL olusumu ve sekresyonu igin gerekli
Mikrobiyota-iligkili kolin eksikligi hepatositlerde yag birikimine neden olur.
TMA ve KC metaboliti TMAO ise ateroskleroza neden olur.
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Sonuc

Barsak mikrobiyotasi

— Unutulmus organ

— Sanal organ

— lkinci genom gibi isimlerle aniimaktadir

Barsak mikrobiyotasi gelecek 20 yilin tip alaninda en ¢ok
arastirma yapilacak alani olmasi muhtemel
Arastiriilmasi gereken konular

— Bakteri ¢gesit ve sayisi disinda fonksiyonlari

— Konakgl ile etkilesimi

— Bakteri-bakteri etkilesimi

— Mikobiyom

— Virom
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