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Introduction: Although astrobiology is now a well-defined discipline with dedicated 

workers engaged in various studies utilizing sophisticated gadgets, however, the subject 

itself indicates an interdisciplinary outlook where experts on physics, astronomy, 

chemistry, biology etc. are expected to work together. Apparently there is no important 

role of a medical microbiologist in this area.  Thus in this paper attempts has been made 

to highlight possible involvement areas of a medical microbiologist in astrobiology. 

Discussion: Many extremophiles are generally present in the human body. In human 

body there are millions of microbes which are essentially nonpathogenic and remain as 

commensals everywhere on the skin and mucous membrane surface. This is not true that 

they are getting optimum thriving conditions in all areas of our body. They are present in 

plenty numbers in oral cavity, stomach, intestine, skin, nasal cavities, genital tracts, 

external auditory meatus etc. mainly as extremophiles.  Thus a study on them may enrich 

our knowledge regarding possible organisms in extraterrestrial conditions. Our study with 

pathogenic gram positive bacteria, many fungi and algae in relation to human diseases 

indicated that almost all of them are silicon utilizing organisms (≥ 1% silicon in dry 

weight) and this character imparts them extremophile behabiour regarding tolerance to 

radiation, dehydration, extremes of temperature and pressure etc. [1-5]. Further studies 

also indicated that many algae, lichens, plants also belong to this category. Thus a 

classification [6] of them appeared to help in selection of organisms in future 

terraforming process. This indicates that a study originally aimed for human diseases 

later transformed into astrobiology study.  

Coacervates which are accepted by some scientists as the primitive form of life[7-8], are 

present on the skin in plenty numbers in persons belonging to poor population group and 

in tribal population probably due to the lack of proper washing. Thus their study may 

give some insight in the origin of life and panspermia. Thus we prepared a medium for 

development of silicon utilizing coacervates . This medium was comprised of  Potassium 

dihydrogen phosphate (KH2PO4) 1.25 g and magnesium sulphate (MgSO4) 0.175 g mixed 

with 50 mL distilled water; 18 mL of this solution was then mixed with 18 mL sodium 

metasilicate solution (11.8 g/dl) and autoclaved at 15 lb pressure for 15 minutes. It was 

then partially neutralized with 5 mL sterilized phosphoric acid (16% v/v) to keep it in a 

liquid state consisting of silicon di-oxide (SiO2), sodium phosphate and unperturbed 

sodium metasilicate in its original form. Then sterile10 mL ammonium molybdate (4% 

W/V) solution and 20 mL diammonium hydrogen phosphate (3% W/V) solution were 

mixed with it one after another and finally 10 mL formalin (36% formaldehyde) was 

added with it. After this it was exposed to direct sunlight. Granules of coacervates, 

formed in this medium was observed directly and by light microscopy as well as by SEM 

(Scanning electron microscope) and TEM (Transmission electron microscope) 

examination. Blue colored round coacervates were found arranged mainly in grape like 

clusters and some were in short chains. There were two distinct type of coacervates, one 

variety showed larger (2.0-3.0 µm) spherical bodies with central darker areas; the other 

variety  was smaller (200 – 500 nm) and arranged  in small clumps. These findings 

indicated that it is possible that these special silicon-utilizing coacervates could originate 
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spontaneously in GMCs (Giant molecular clouds). The GMCs contain all the basic 

chemical components, which were used in this experiment for development of the 

coecervates, however, the physical conditions may remain as variables. After formation 

of the coacervates , they are probably transferred throughout the universe by various 

routes to initiate life processes. One important evidence that these cells are forming 

spontaneously in the Universe is supported by the presence of silicon utilizing 

(containing  2.85% silicon) red cells ( also small numbers of white, light yellow, bluish 

gray and green cells) suspected to be extraterrestrial in origin,  found in rain water in 

Kerala in 2001 after a meteor airburst [9]. The morphology of those cells has got a very 

close resemblance to these coacervates. Thus this observations and ideas, which 

originated in a study of coacervates present on human skin ultimately lead to extensive 

studies under astrobiology.   

In space and extraterrestrial conditions there are chances of mutation of nonpathogenic 

microbes, which are carried in spaceships as contaminants, and they may become 

pathogenic in such conditions. Thus studies in this line is most important where medical 

microbiologists should play a role. 

If extraterrestrial environment is created with the help of microorganisms, then it is most 

important that possible interaction of those organisms with human beings should be 

studied first.   

Summary: Studies of microorganisms present in human bodies often reveal many 

exptremophiles and their detailed studies almost always lead to the extensive studies of 

astrobiology. A classical example of this is the silicon-utilizing organisms, which are now 

classified for their possible use in extraterrestrial conditions. A study of coacervates in a 

similar way also leads to many important aspects of origin of life. There are also many 

other areas where a medical microbiologist may help in studies of astrobiology.   

Concluding remark: Thus considering all these aspects it appears that there is a definite 

role of medical microbiologists in astrobiology. 
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