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Tt elval To avOpwrmivo pkpofiwpa;
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AvOpwrmivo pikpoBiwpa...
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Microbial Biochemical




KaBlépwon MPonyUEVWV TEXVOAOYLWV = UETOLYOVISLWHOTIKY OVAAUCN > AEMTOUEPT XAPOUKTNPLOHO TNG BLOTOIKIAOTATAG MIKPOXAwpPidag
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Kavévac avipwmroc¢ dev Exet armoAutwc to idto uikpobBiwua
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MuwkpoBilwna = TPOMOMOUNTIKOC «LOXAAC» TOVU PatvoTUTIOU
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Mw¢ AITOKTOUE TO pthoBiwpa;!

MntpwKol mapAyovteg
1. Mevetikol
2. Ermyevetikol
*  AVILONTMTIKA
* Avtlotika
* Alauta

AANoL: ouyyeveig, xwua, vepo, putd, Katowkidia, kavoupyla ¢paynta




AVQTVEUOTIKO cUOTNHA

faoTpPEVTEPLKO cuoTNHA
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21%
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26%
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Diversity of the human intestinal microbial flora. Science 2005, 308:1635-1638



AwadopEC TN CLUOTACH TOU HLKPOBLWHATOC
ava avatoukn 0éon

Avutikou tumnovu éiawta: 1010 -10* cfu/g

MoxV €vtepo: 250-750 gr Baktnpiwv

H. pylori ()

| cavit
Oral cavity | stomach

AvoepoBLec ouvOnkec oto mayL Eviepo—>
Y&poAuon tyvootolxeiwv pe Stadikaoia tng 0Uwong

Dovonts) - ysardvdpakee 2 Aapd oféa Bpayeiag ahoou+ H20+ CO2

Mpwrteivec kot autvoééa 2 Amapd oga StakAadlopévng alloou

Esophagus

Colon

Actinobacteria
M Firmicutes

Proteobacteria
Il Bacteroidetes
B Cyanobacteria

Fusobacteria

Nat Rev Genet 2012;13:260
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To pkpoBiwpa oénye

Conventionally raised mice
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To pikpoBiwpa odnye
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Dendritic cell

a Germ-free mice

J AMP and
IgA production

AMP: antimicrobial molecular peptides

PSA: polysaccharite A

Nat Rev Microbiol. 2013 Apr;11(4):227-38

SFB: segmented filamentous bacteria



H taxeia tporronoinon tovu uikpoBiwuaros avaloya ue to €ido¢ tn¢ diatrac

Fibre intake
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David, L.A et a. Nature 2014(505) 559-563



H tayeia tpororoinaon tou pikpoBiwuaro¢ avaloya Ue to €i6oc tn¢ diattac
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David, L.A et a. Nature 2014(505) 559-563



“Food -
language tnat

speaks to our

genes”

-Jeff Bland




Mapayovteg nov ennpealouvv tic aAdayé
otn dltapopomnoinon tou utkpoBlwuatog

-----------------------

: *  Drug use
i *  Smoking
: *  Sexual activity
i+ Puberty

...................................

P o Growing body size

.......................

' Presence of antibiotic Childhood %\

in environment

: * Greater socialization

------------------------------------

oooooooooooooooooooooooooooooo

Brest milk
Host genetic
Delivery mode

Formula

-

............................................

..........

: *| Changes in dietary habits

adulthood -

Aging

Iliness

Changes in level of hormones
Taking medications

{ *+  Weight gain

* Pregnancy

i+ Travel

: +  Relocation

: * Predictable routines

c e |
P |Dlet experimentation

-----------------------------------------

i+ Level of fitness
Early -' Changing household

childhood

: * Developing the immune system

. istic for childhood
¢+ | Quality of nutrition

: * Presence of antibiotic in environment

J. Nutr. 2017, 147, 14685-1475S
Front. Microbiol. 2018, 9, 1835
Anim.Models Exp. Med. 2020, 3, 229-236



B-diversity and stability

of microbiota

a-diversity of microbiota

Core microbiome

Tentative relative
proportions of
microbial phyla
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Adulthood
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Old-age illnesses
Type of disease
Medication/ drugs/
antibiotics
Probiotics/ prebiotics
Hospital stays
Hygiene
Menopause



I'IOIKI)\opopcpla opadwv lepox)\mpldag ava)\ova HE TOV TUTO TWV lepoopvavamV
TNV MNYN EVEPYELAG, IKAVOTNTA TAPAYwWYNE Bitapivwyv Kat Siaitntika cuotatika

Suvapkég aldayég avaloya pe ) Statpodn tov tpomno {wng
N T0 MEPLBAANOVTIKO OTPEC

Enterotype Name Microbiological Diversity = The Main Source of Energy Production of Vitamins Diet or Diet Components
meat and products such as
: . biotin, riboflavin, mayonnaise, cream, cheese,
The most common bacteria sugars and protein . .
Enterotype I . . panthenol, ascorbic acid and other products
are Bacteroides spp. fermentation N .
and thiamine. containing large amounts of
saturated fat
The most common bacteria high ability .to break c.lown biotin, rlboﬂav.m, . sn‘nplg sugars and mvege?anaps,
Enterotype II glycoproteins, especially panthenol, ascorbic acid Mediterranean ones, rich in
are Prevotella spp. . N )
mucins and thiamine. fruits and vegetables
The most common bacteria protein fermentation, biotin, riboflavin, excess of alcohol and
Enterotype III are Ruminococcus and decomposition of mucin and panthenol, ascorbic acid products rich in
Akkermansia spp. simple sugars and thiamine, folic acid polyunsaturated fatty acids

Nutrients. 2021 Oct 17;13(10):3637




Napayovteg mov dtapopdpwvouv tn pkpofrakn cuVOeon Tou EVIEPOU
Kol Emdpacel tng duaBiwaong otnv vyeia tov {eviotn

Antibiotics

Lifestyle

Hyperimmunity Y
:I[—(liz < = [,'?A'ltofod intestinal microbiot.] e
TNF -

Chronic . > Metabolic
inflammation dysfunction

Nat Rev Microbiol. 2013 Apr;11(4):227-38




loopponnuévn oxéon pkpoxAwpeidac/Eeviotn=cvuBiwaon

1.2UPHETEXEL 0TN dLatipnon TNS SounC TwWV NPWTEIVWV odLyTtAC cUVOEONC
2.Enayel mpwteivec tou emiBnAlakov Bepkol ook

3.EntayeL tnv €kdppaocn yovidiwv BAevvivne

4 .ETLAyEL TNV €KKPLON QVTLULKPORBLOKWYVY TIETTLOLWV

5.Aw00mad TIg AmenteC UTLKEC Lveg pe LUpwon Kol IoPAYeL SCFA (Amapd otza Bpayeiag avoou) F

6. Avtaywviletal maBoyova Boktnpla pEow tng olvdeonc twv TLR unmodoxEwv pe SopEC BaKtr]pLava
KUTTApWV (AutomoAuocakyapitng) =2 KAaToppakTtng onUAtodoTnonc yla TNV EKKpLon GAEYHOVWOwY
necoAafntwv (avocopuBpiotikog poAog)

7. Mpoadyel tTnv Kuttaplkn eniBiwon peow tne dwodattduAvooltoAng 3-kKivaong ) Kivaonc B peow tou
nopayovta MyD88

Nat Rev Immunol. 2016;16:341-52




Dividing Assls AucgBiwan gvrepikou utkpobBiwuarog
in Divorce o€ naﬂ'ﬁaglq
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Lancet. 2017;389:2226—-37
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Pediatr Nephrol. 2017;32:921-31

J Transl Med (2019) 17:5
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Avoooavoyn: Ta evteplkd emOnAlaka KutTopa ansvatodntonolovvtol He ouvexn €kOeon otov idLo LPS ou npoépxetal anod Kowa
Baktipla LECW TNG AvAOTOARG TNG Kwvaong 1 mov oxetiletal pe tov umodoyxéa IL-1 (IRAK1), n onoia 6pa w¢ EvEPYOMOLNTAG TOV
kotappaktn NF.

Nutrients. 2021 Oct 17;13(10):3637



AANANAETLOPACELC
TOU EVTEPLKOU
HIKPOBLWMATOC

Sugar (fructose) Altered Probiotic

intake pH intake

Excessive protein| : Dietary

“.  consumption |: fibreintake e
Saturated fatty . : p .' TSCFA
acid intake . .\ : production
Proton pump k \ 3 TAntioxidants

antibiotics (IPA) production

LSCFA - Lindoxil sulphate
production 2 9 (kidney toxin)

TTMAO . & ‘ . Improved lipid
production - metabolism

TLPS Low gut
productlon inflammation
Increased lnsulln
CVD risk sensntnvuty

Insulin Reduced risk of
mlldmmanon resistance some mfecllons
Cognitive Increased risk
decline? of diarrhoea
Disease Health

Valdes et al BMJ 2018



AINMAPA O=EA BPAXEIAZ AAYZIAAZ

g . Dﬁﬁ Dutikég vV TeAwkn poipa maxéog eviépou—> avaepofileg cuvBnkeg = Upwon GUTIKWVY VWV ano to pkpofiwua=>

- NoAuocoakXopiteg OALYyOOOKXOPITEG KOl SLOAKXOPITEG™D SLAOTIWVTAL O OTAG CAKXOPOL |  EUTEMTEG EVEPYELOKEG
EVWOELG YLO LLKPOOPYAVIOHOUG

Hexose sugar Autopad oé€a Bpaxeioag alvaoidag (SCFA)= opyavikd oféa pe 1-6 atopa avBpaka

L * SCFA: oflkO, mpOoTILoVLKO, BOUTUPLKO
Lactate <— Pyruvate —= Succinate * Ol poplakEG avaloyleg o§koU, mpomiovikoU Kot Boutupikou (60:25:15)
15 ‘ ‘ 25 elval petaBAntég avaloya pe tn diawta, Tnv nAkia Kal TLI GUVVOONPOTNTEG
Butyrate |«— Acetyl-CoA | Propionate
' 60 *  95% auTWV TWV EVWOEWV amoppodwvTal amod To EVIEPLKO eMBNALL
1 KOl LOVO TO 5% amekKpiveTal Pe Ta KOmpava
Acetate

* SCFA: 1. mtnyn evépyelag (Nmap, HUEC, EVIEpOKUTTAPA)
2. avaoTtéAAouv tn Spacn TS AMOOKETUAAONC TNG LOTOVNC—
Mtua Tétola Stadikaoio emitpemeL TNV KAAUTEPN TEPLTUALEN TWV LoToVWwV oo Tto DNA,
TO omoilo ennpealel TNV €kbpacn Twv yovidlwv ota KUTTAPO TOU OVOCGOTIOLNTLKOU
Stadopomnoinon twv T Aepdokuttdpwv
3. Anpuoupyouv cUMIAEYpa e UTTOSOXELG EAEUOEpWV AtapwV 0EEWV TTOU
ouvdéovtal pe npwrteiveg G (GPRs), emdyovtac onUAatoSoTikEC 0600¢

MIKPOBIQMA-> SCFA—> ANOZONOIHTIKO ZYZTHMA (avtipAsypovwdng vs mpopAsypovwéng)



O U pa luLKé q TOE‘_VE q Saudi J Kidney Dis Transpl 2012;23(6):1145-1161

<500 Da MwkpoU MB ocuvnOw 500-12000 Da

Mukpég ubatodLaiuteg Me npwrteivikn cuvéeon il Meoaiou poplakol Bapoug

Name Source Class

Ocliko wvdofUALO Tryptophan Protein-bound

Iv6OAn 3 o€koL o€<oc Tryptophan Protein-bound

OstiknA p KPEGOAN Phenylalanine, tyrosine Protein-bound

N ofeiSio tpiueBulapivng Choline, -carnitine, PTC | Water-soluble

dawuloaketulyhoutapivn Phenylalang]e Water-soluble
B Y

- uric acl -
Quinolinic acid Leptin
Spermidine Methionine encephalin
Neuropeptide Y
Parathyroid hormone




H ZXEZH METAZY TOY MIKPOBIQMATOZ-ENTEPIKOY OPAITMOY
KAl NEOPIKHZ BAABHZ (LEAKY GUT)

H XNN cuoyxetiletan pe:

Oibnua kat cupudopNON EVIEPLKOU TOLXWHOTOC
Apyn 6LEAeuon aro To axy EVIEPO
MetafoAlkn oE€waon

2uxvn AP n avtBlotikwy

Mewwpevn AnPn GuTKWV VWV

AQP N odripou amo Tou CTOUATOC

|

PAén evtepikol dppaypou + duoBiwon

!

Auénon dlamepatotntag

!

Metatonnon npoioviwyv Baktnplokol HeTABOALOUOU otnv KukAodopia

m)| DAeyuovi

Front Endocrinol 2018 Sep 19,;9:553.
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Apyn 6LEAEUGH QO TO TOXU EVIEPO
MetafoAikn oéEwon

Zuxvin Andn aviiBLotikwy
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4 O%aAwké Fiber I Enterobacteriaceae, Clostridia, Bacteroidia
Pseudomonadaceae
4 OAeypovi

M

AYZIBIQIH )

A

l

Bifidobacteriaceae, Lactobacillaceae
Prevotellaceae
Evepyelakn ninyn, Vit K, Vit B12

Kpeartwvivn opou

0
NMpwreivoupia » m

Oadavartog

ABnpockAnpuvon
KA vooog

. ®Aeypovn
Eykédpalog

-
Nontkn BAaBn
DAeypovn

TMAO: Trimethylamine-N-oxide

Int Urol Nephrol 51 (12), 2209-2226. Dec 2019.




Chronic kidney disease alters intestinal
microbial flora

Nosratola D. Vaziri', Jakk Wong?, Madeleine Pahl', Yvette M. Piceno?, Jun Yuan', Todd Z. DeSantis®,
Zhenmin Ni', Tien-Hung Nguyen? and Gary L. Andersen?
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RESEARCH BRIEF

Protein-Bound Uremic Toxins from Gut
Microbiota and Inflammatory Markers in
Chronic Kidney Disease

Parameters Nondialysis Hemodialysis P value
Urea (mg/dL) 68.1 = 23.5 1488 £36.9 .000
Creatinine (mg/dL) 1.94 + 0.8 10.1 £ 3.7 .004
CrCl (mL/min) 344 +125 - -
Albumin (g/dL) 43 +03 42 +0.2 47
Hemoglobin (g/dL) 11.7 14 115 +13 .65
Hematocrit (%) 354 £45 349 = 3.7 .74
BMI (kg/m?) 27.0 =44 255 £ 4.9 A7
CRP (mg/dL) 1.8(0.7-5.4) 3.6(1.2-9.0) .054
IL-6 (pg/mL) 26.0 +13.0 40.0 =220 .013
MCP-1 (pg/mL) 1442 + 28.4 263.9 = 53.5 .0001
Calprotectin (ng/mL) 13.4 =409 11.2 = 3.1 13

J Ren Nutr 2016 Nov;26(6):396-400
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Modulation of the microbiota by oral antibiotics treats
immunoglobulin A nephropathy in humanized mice

Jonathan M. Chemouny'***?, Patrick ]. Gleeson'*", Lilia Abbad"*”, Gabriella Lauriero"**°, Tapirelogy Dichels Tronmplantation
Erwan Boedec', Karine Le Roux’, Céline Monot’, Maxime Bredel”, Julie Bex- Coudrat' ",

Aurélie Sannier™’, Eric L)auga::.] =34 Francois Vrtovsnik' =**, Loreto Gesualdo®, Marion Leclerc’,

Laureline Berthelot' *”, Sanae Ben Mkaddem'*”, Patricia Lepage’ and Renato C. Monteiro @® "****
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translational science

Manipulating the gut microbiome to _
decrease uremic toxins ' (
Rabi Yacoub' and Christina M. Wyatt’ g
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Enidpacn twv npofrotikwv otn XNN
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International Urology and Nephrology December 2019, Volume 51, Issue 12, pp 2209-2226




Zx€on petafu XNN kat SuaBiwong pkpofiwparog: AMOIAPOMH
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