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The world within:  
living with our microbial guests and guides  
Janoff E et al                                Traslational Research, 2012 





The interaction of  
microbiome with the immune system 

Intestinal microbiota drives immune 

development and maturation from birth and  

contributes to the maintenance of intestinal 

homeostasis between immune competence and 

tolerance 





Birth rate is the 
ratio between  
the number of  births 
in a community in a 
 given period time 
and the average  
population during  
the same period   







   Microscopy and culture-dependent methods 

demonstrated that the composition of normal 

vaginal flora may also fluctuate within an 

individual woman; for example, throughout the 

menstrual cycle or as a result of sexual activity 

The species of Lactobacilli that dominate the 

vaginal environment may have implications for 

gynecologic health: it seems that various species 

may differentially predispose to dysbiosis 
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   The failure of the sperm–egg conception 

   process is not infrequent. 

   The study of infertility has provided useful 

   insights into the details of the fertilization 

   process 



There is a small but active 

microbiome in the uterine 
cavity  and in the fallopian 
tubes of women without 
obvious pathology. 

 

The addition of 
metagenomic tools 
allowed descriptions of 
much broader and more 
complex microbiome, even 
in men without evidence 
of acute or chronic 
inflammation of their 
reproductive tract. 



  



Infection is a leading cause of 

preterm birth. 

A focus of many studies   

has been to characterize 

microorganisms present in 

the uterine cavity and 

document any association 

with negative pregnancy 

outcome.  

 



Many studies have contributed 

vast amounts of data toward 

characterization of the uterine 

microbiome, specifically that 

present in the amniotic fluid, fetal 

membranes, and placenta. 

The emphasis has been placed on 

the bacterial microbiome, with 

less data produced on the viral 

and fungal/yeast  microbiomes 

 

 



 
 
 
The placental microbiome has a taxonomic profile that is similar to the oral microbiome 



    This study provides evidence that probiotic 

lactobacilli, whose effectiveness in treating BV 

in the form of vaginal tablets has been reported 

recently, may also protect human spermatozoa 

from lipid peroxidation induced in vitro by 

Fe2+ and from its negative effects on sperm 

motility and viability 



To evaluate the effectiveness and 
safety of antibiotic administration 
prior to ET during  ART cycles.  

 There was no evidence of a difference in clinical 
pregnancy rate between those receiving an 
amoxycillin and clavulanic acid antibiotic 
combination (64/178: 36%) and those not 
(61/172: 35.5%) (OR1.02, 95% CI 0.66 to 1.58) 

This review suggests that the administration of amoxycillin and 
clavulanic acid prior to embryo transfer reduced upper genital 
tract microbial contamination but did not alter clinical 
pregnancy rates.  



    It is becoming increasingly evident that the 
aggregate microbiome is not a simple 
accumulation of free-floating bacteria on the 
surface of a human tissue.  

    A protective outer coating composed of 
polysaccharide, nucleic acid, and protein may 
develop 



    These biofilms may inhibit immune detection 
and reduce the effectiveness of antimicrobial 
treatment 
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 G. P.  Chrousos,  Sci. Signal. 3, pe36 (2010)‏ 

Fig. 1 Interactions between the HPA axis and the female and male reproductive systems and their 
actions on the immune and inflammatory reaction 
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    After treating PCOS rats with Lactobacillus and 
fecal microbiota transplantation (FMT) from 
healthy rats, it was found that the estrous 
cycles were improved in all 8 rats in FMT 
group, and in 6 of the 8 rats 
in Lactobacillus transplantation group with 
decreasing androgen biosynthesis.  

   Their ovarian morphologies normalized.   
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 Fertil Steril, 2015 

    The study of the microbiome and its relationship to 
the efficiency of conception and early pregnancy 
maintenance is just beginning 

 

    Given the influence which the microbiome has in 
virtually every organ system, it is not surprising that 
subtle changes in the  microbiome are associated 
with meaningful changes in gamete quality and 
ultimate clinical outcomes. 











The multiple 
bidirectional 
routes of 
communication 
between the brain 
and the gut 
microbiota  
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