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AbstrAct
This study presents evidence to propose that some human infections may derive 
independent of contamination by invading pathogens.

Diverse data suggest multiple pathways independent of contamination may generate 
human infections. For instance, the first microorganisms that emerged from lifeless 
organic matter 3.6 billion years ago indicated transformation of lifeless organic 
matter to micro organisms. Viral infections do correspondent to a lifeless protein 
particle in a cell of a complex multi- cellular organism reproducing and spreading 
infections to other complex multi- cellular organisms.

Some microbes -such as pseudomonas aeruginosa with a larger genome and greater 
functional complexity than common bacteria -may evolve from human flora as 
observed in mammalian decomposition in sterile soil. For, decomposer species are 
not foreign Invaders from the environment and they represent evolution of common 
microorganisms during mammalian decomposition. Human cells may produce 
microorganisms consistent with a proven genetic link between humans cells and the 
Christensenellaceae (a family in the phylum Firmicutes). Human stem cells which 
are capable to differentiate to epithelial cells and cancer and have the essentials to 
produce microbes are the most likely candidates to produce microorganisms.

What may be almost certain and not experimentally validated is the possibility that 
infections have multiple pathways of origin independent of contamination. Most 
nosocomial and opportunistic infections may be endogenous. Our knowledge may 
demolish the dogma of contamination by foreign microbes as the exclusive source of 
infections and pave novel avenues to prevent and treat diverse infections. 

HIgHlIgHtS
• Infections may not only result from contamination 

by foreign pathogens but also from organic matter 
transforming to microbes or a protein particle 
reproducing in a cell of an animal (viral and prion 
associated disorders )or human stem cells generating 
microorganisms and or normal human flora evolving to 
more complex pathogens.

• Most nosocomial and opportunistic infections may be 
endogenous.

• Some infections are heritable.

• Without any invading pathogens from the environment, the 
human body and its 37 trillion cells and 37 trillion resident 
microbes represent a fertile harbor for new microbes.

http://appliedcellbiology.com/
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Since the introduction of the germ theory [1] in mid-19th century, 
contamination by invading bacteria from the environment has 
been viewed as the primary cause of infections.

This study offers evidence consistent with the observation 
that some human infections may result independent of 
contamination by foreign pathogens and derive from 
organic matter transforming to microbes or a protein particle 
reproducing in a human cell (viral and prion associated 
disorders) or human stem cells generating microorganisms 
and or normal human flora evolving to more complex 
pathogens.

Hereby I present the evidence consistent with the multiple 
pathways of origin of infections under the following headlines: 

A. Contamination

B. Organic Matter

C. Evolution of Simple Microbes to Complex Microbes

D. Protein Particles 

E. Stem Cells

A. Contamination
Since the introduction of the germ theory [1] in mid-19th century, 
contamination by invading bacteria from the environment has 
been viewed as the primary cause of infections. 

B. Organic Matter
How was the first microorganism born?

Science says life on earth began from lifeless organic matter 
3.6 billion years ago [2]. If true, it means some infections may 
result from organic matter [3]. It is also reasonable to believe 
that, transformation of organic matter to living organisms was 
not a one time occurrence and continues to be a major and 
active pathway of pathogens.

C. Evolution Simple Microbes to Complex 
Microbes
Charles Darwin suggested that all species are related and 
some species including microorganisms may evolve from less 
complex microorganisms [4]. Thus, it seems quite likely that 
some microbes -such as pseudomonas aeruginosa which has a 
larger genome and greater cellular and functional complexity 
than common bacteria [5,6] may evolve from human flora as 
observed in mammalian decomposition [7-9]. This observation 
is supported by recent studies suggesting that decomposer 
species including Pseudomonas are not foreign Invaders from 
the environment and they represent evolution of common 

microorganisms during mammalian decomposition [7-9]. For 
instance, it has been shown that, mammalian decomposition 
takes place in sterile soil or in tightly insulated pig carcasses 
wrapped in plastic, submerged in water, suggesting that some 
of decomposer species are endogenous and evolve from 
resident flora [7-9].

D. Protein Particles
A protein particle known as a virion, consists of nucleic acid 
surrounded by a protective coat of protein called a capsid. 
reproducing in a human cell may cause viral infections [10]. In 
a similar way a prion may produce in an animal cell and cause 
prion associated disorders [11].

E. Stem Cells
The most compelling evidence to suggest that human cells 
may produce microorganisms is the observation of a genetic 
link between humans cells and the Christensenellaceae (a 
family in the phylum Firmicutes) [12]. There is also evidence 
that Malassezia furfur yeasts [13] are heritable. It seems 
reasonable to consider that human stem cells which are capable 
to differentiate to epithelial cells and cancer and have the 
essentials to produce microbes are the most likely candidates 
to produce microorganisms [14].

Furthermore, In the last decade diverse molecular observations 
have revealed the existence of endogenous microorganisms in 
several body parts which had previously been thought to be 
sterile. For instance it has been shown that breast milk [15] 
breast tissue [16], amniotic fluid [17,18] placenta [19,20] 
umbilical cord blood [21], meconium [22] harbor bacterial 
communities. Of significance, there has been no evidence 
to suggest that fetal microorganisms are contaminants from 
the environment. Also, the composition of the bacterial 
communities is unique for each habitat suggesting that they 
may have different origins [23,24]. 

DISCuSSIOn
What seems certain is the germ theory (contamination by 
microorganisms from the environment causing infections) is 
experimentally validated and true. However, what is almost 
certain yet not experimentally validated is the possibility that 
infections have multiple pathways of origin independent of 
contamination.

What do these findings infer?

Our knowledge may demolish the dogma of contamination by 
foreign microbes as the exclusive source of infections and pave 
novel avenues to prevent and treat diverse infections.
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