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-  Otoimm¿n hastalĔklara yatkĔnlĔkta mikrobiotanĔn rol¿ var 

-  Komensal bakteriler seks hormonlarĔnĔn d¿zeyini deķiĺtiriyor 

-  Cinsiyete baķlĔ tip 1 DM duyarlĔķĔnĔn kaynaķĔ mikrobiyota  

-  Eriĺkin erkek farelerden, olgunlaĺmamĔĺ diĺi farelere mikrobiota  aktarĔmĔ 

    testosteron artĔĺĔna ve otoimm¿n hastalĔklara dirence yol a­Ĕyor 
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- Erkeklerde p¿berte dºneminde barsak MĸKROBĸYOTASI deķiĺiyor 

- Testosteron ¿retimi artĔyor 

- Bu durum B ve T h¿cre fonksiyonlarĔnĔ g¿­lendiriyor 



EMBO 2006;7: 688 



7 



8 

    4.5 Milyar yĔl 

Bakteri:  
3.5 milyar yĔl 

ĸnsan:        
195.000 yĔl 
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Antonie  van Leeuwenhoek 
(1632 - 1723)  

Animalcules 

http://trailblazing.royalsociety.org/commentary.aspx?action=printCommentary&eventId=85
http://www.kb.nl/historische-kalender/2011/mei/26-mei-1676-antoni-van-leeuwenhoek-ziet-animalculen
http://www.google.com.tr/url?sa=i&rct=j&q=bakteriler&source=images&cd=&cad=rja&docid=6gyNkfHU-QBuSM&tbnid=7Q8F8cX9j7yjvM:&ved=0CAUQjRw&url=http://2011.igem.org/Team:TU-Delft/Project/Microbial-History/Van_Leeuwenhoek&ei=bl-KUbjVO8OjPZe9gbAB&bvm=bv.46226182,d.ZWU&psig=AFQjCNFjyDvJzH5uIdIRO6MrZ0ca5mZ92A&ust=1368109222707484


Benzer olmayan organizmalarĔn birlikte yaĺamĔ 

- Sembiyoz  ­eĺitleri: mutualizm, komensalizm, parazitizm  
- Mikroorganizamalarla  aramĔzda hem yarĔĺ, hem iĺbirliķi var 
- SAVAĹ ve BARIĹ deķil, ortak yaĺamé 

http://www.google.com.tr/url?sa=i&rct=j&q=heinrich+anton+de+bary&source=images&cd=&cad=rja&docid=YTbJbzRIZwf6FM&tbnid=5oCfMbQ99eA5bM:&ved=0CAUQjRw&url=http://www.associationmycologiquetoulouse.ups-tlse.fr/spip.php?article46&ei=yV2KUZflHYXHOdCKgbAL&bvm=bv.46226182,d.ZWU&psig=AFQjCNEFgr98-P0eg8bJDeQPDpqlQUbdSg&ust=1368108867939627
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Elie Metchnikoff  
    (1845-1916) 

- Disbiozis  (Disbacteriosis ): sembiozisin karĺĔtĔ 
- Barsak mikrobiotasĔnda kalitatif / kantitatif deķiĺim 
- Disbiozis  bir dizi hastalĔķa yol a­ar: diyare , IBH, obezite , DM, alerji vbé. 
- ¢oķunda barsak bakterilerine karĺĔ imm¿n yanĔtta deķiĺim sºz konusu 
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Mucosal Immunol  2010;3: 450 

ĸnsan barsaķĔnda  
mikroorganizma  
         sayĔsĔ 
    (> 1000 t¿r) 

ĸnsan v¿cudunda  
    h¿cre sayĔsĔ 

S¿perorganizma = Konak + MikrobiotasĔ 
(100 trilyon mikrobiota  + 10 trilyon çselfè + 1 trilyon imm¿n h¿cre) 
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Fonksiyonel bir   
organĔmĔz 







A comparison of Gram staining, electron microscopy, and 
pyrosequencing to determine the proportion of Gram-
positive/Gram-negative bacteria in the same stool sample. 

Lagier JL et al: 2012 



Genome Research 2009;19: 2317 

 Gut 2013;62:146   
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  Filum               KĔsa tanĔm    Bileĺenler 
Firmicutes  G (+); zorunlu anaerop;  Lachnospiraceae         
  ileri derecede ­eĺitli;  Ruminococcaceae 
  ­oķu ¿retilemiyor; sĔklĔkla  ¥teki Firmik¿tler 
  bol miktarda    Segmentli  filamentºz  
       bakteriler(?)  
Bacteroidetes  G (-); zorunlu anaerop;   Alistipes , Bacteroides , 
  sĔklĔkla bol miktarda  Barnesiella , Prevotella , 
      Parabacteroides  
Actinobacteria  G (+); zorunlu anaerop  Atopobium , Bifidobacterium , 
  ya da mikroaerofil ; kimi   Collinsella, Eggerthella  
  cinsleri infantlarda  bol 
Proteobacteria  G (-); baĺlĔca fak¿ltatif  Alcaligenes, Bilophila , 
  anaerop ; bir­ok patojen  Campylobacter , Escherichia , 
  t¿r¿ i­erir   Enterobacter , Desulfovibrio , 
      Hafnia , Helicobacter , 
Proteus, 
      Klebsiella,Sutterella   vb. 
Diķerleri Genellikle az sayĔdadĔrlar  Akkermansia , Fusobacterium , 
      Victivallis  

ĸnsan barsak mikrobiyotasĔ bakteriyel bileĺenleri 



Immunol  Rev 2012; 245: 27 

Bacteroides  thetaiotaomicron  

Bacteroidetes  Firmicutes  

Roseburia intestinalis  



Nature 2010;464: 59 

PLoS One 2012;7: e35294   



Science 2010;330: 1768 

Mikrobiota  Sadece Barsakta  Deķilé 



Anaerobe 2011;17:56 

Genome Res 2011;21: 1616 

Mikrobiota  da Sadece Bakteriler Yer Almazé 



MikrobiyotanĔn Geliĺimi ve Barsak Mikrobiyomunu   
Yaĺam Boyu Etkileyen ¢evresel Faktºrler 

Nature Rev Microbiol  2011;9: 279 



Mikrobiota  ĸ­eriķini Etkileyen Faktºrler: 
 
   * Maternal  kolonizasyon 
   * Yaĺ 
   * Diyet  
   * ¢evresel temaslar  
   * Antimikrobiyal  tedaviler  

Nature Rev Microbiol 2013;11: 227 



PNAS 2010;107: 11971 
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ĸnsan MikrobiotasĔ:  
FarklĔ Yaĺ dºnemlerinde Deķiĺimler 

Front Cell Infect Microbiol 2012;2: 104    



Mikrobiota  ĸ­eriķini Etkileyen Faktºrler: 
 
   * Maternal  kolonizasyon 
   * Yaĺ 
   * Diyet  
   * ¢evresel temaslar  
   * Antimikrobiyal  tedaviler  

Nature Rev Microbiol 2013;11: 227 



Nature 2011;474: 327 



Science 2011;334: 105 



Science 2011;334: 105 



PNAS 2010;107: 14691 
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PNAS 2010;107: 14691 
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App Env Microbiol  2006;72: 1027 



Science 2012;337: 431 

   YabancĔ 
Mikroorganizma  

Reseptºr 

Sinyal iletisi  

Doķal BaķĔĺĔklĔk 
 H¿cresi 

H¿creler  
   arasĔ 
   iliĺki Naif CD4 + T h¿crelerinin  

FarklĔlaĺmasĔ 
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Tanēma 



Nature Rev Immunol  2010;10: 159 

Bakteri - Epitel  H¿cre Direkt TemasĔnĔ  
      SĔnĔrlayan/Engelleyen YapĔlar 
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   YabancĔ 
Mikroorganizma  

Reseptºr 

Sinyal iletisi  

Doķal BaķĔĺĔklĔk 
 H¿cresi 

H¿creler  
   arasĔ 
   iliĺki 

Science 2012;337: 431 

Immunol Rev 2012;245: 7 



Nature 2012;489: 231 

Barsak Epitel  tabakasĔnĔn Bariyer ĸĺlevi 



Curr Opinion Microbiol 2013;16: 221 

I - Kolonizasyon 

alanlarēnēn iĸgali ve 

besinler i­in 

kompetisyon 

II - Komensallerden salēnacak 

IgA, m¿sin ve AMP patojenlerin 

mukoza ile temasēnē engeller 

III - Komensaller  

imm¿n yanētē arttērēr 



1850 2010 

Her dºrt bebekte   
Birisi  ºl¿yor 

Bir  yaĺĔndan ºnce  
1000õde 6 
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Obez oranĔ %12 Obez oranĔ %30 
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1990 2010 

Ortalama  yaĺ 
9 

Ortalama  yaĺ 
6 
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