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GUT MICROBIOM OVERVIEW

 3 million genes versus 23,000 genes in the human genome
 The gut microbiota in humans mainly include Firmicutes, 

Bacteroides, Proteus, Actinomycetes, Fusobacteria & Verrucomicrobia

 A plethora of proteins, enzyms or other bioactive compounts are „produced“ by
the intestinal microbiom

 These can be classified as1:
1. Metabolites directly produced from the diet, (short-chain fatty acids (SCFAs), polyunsaturated fatty 

acids (PUFAs), and amino acid derivatives; 

2. de novo produced metabolites, such as lipopolysaccharide (LPS) and K vitamins;

3. metabolites produced by the host and modified by gut microbiota, such as secondary bile acids and 
hydroxysteroid dehydrogenase (HSDH)
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(Liu et al., 2022).



GUT MICROBIOTA AND SPERM & UNSATURATED FATTY ACIDS (UFAS): 

I. Mono-unsaturated fatty acids (MUFAs): no problematic for PUFA, 
serve as source

II. PUFAs: essential FA, (α-linoleic acid, arachidonic acid, 
docosahexaenoic acid …)

1. anti-inflammatory effects by interfering via TLR4/MyD88 pathway & 
GPR120/NF-kB pathway.

2. Antioxidative effects via higher catalase and superoxide dismutase (SOD) 
=>reduction ROS (Korbecki et al., 2019).

3. increased stability and fluidity of lipid rafts (Kotlyarov and Kotlyarova, 2021) for sperm 
activity (Castellini et al., 2022).

17.03.2026



1.
2.







MICROBIOM AND INFERTILITY: DOUBLE-EDGED SWORD.

 Gut microbiota & metabolites activate abnormal immune 
signals via LPS, binding to TLR-24 complexes, 
increasing the production of proinflammatory cytokines 
and ROS/RNS (Wiest and Garcia-Tsao, 2005), 

 are involved in inflammation-induced damage to
testicular structures
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mucolytic Bacteroides caccae and Akkermansia muciniphila increase the activity of mucin-degrading 
enzymes for survive, but leading to the erosion of the colonic mucus barrier (Desai et al., 2016). Structural 
damage of this barrier leads to greater LPS translocation and reduced production of SCFAs (Li et al., 2022c), 
causing low-grade inflammation, metabolic disorders, endocrine disorders, and insulin resistance, all of 
which affect spermatogenesis





NOVELTY:

TESTICULAR TISSUE IS NOT SERILE

 Tissues with normal germline maturation 
showed detectable amounts of 16 S DNA 
(median; 3.4; IQR; 1.7-7 copies/ng of 
loaded DNA).

 Actinobacteria, Bacteroidetes, Firmicutes 
and Proteobacteria were phyla associated 
with a normal germline.

 An increased amount of 16 S DNA was 
found within testicular specimens from 
iNOA men (12.1; 5–15) 

 Actinobacteria and Firmicutes
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