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BIOFILM

A complex structure adhering to surfaces that are regularly in contact with 

water, consisting of colonies of bacteria and usually other microorganisms 

such as yeasts, fungi, and protozoa that secrete a mucilaginous protective 

coating in which they are encased. Biofilms can form on solid or liquid 

surfaces as well as on soft tissue in living organisms, and are typically 

resistant to conventional methods of disinfection. Dental plaque, the slimy 

coating that fouls pipes and tanks, and algal mats on bodies of water are 

examples of biofilms. While biofilms are generally pathogenic in the body, 

causing such diseases as cystic fibrosis and otitis media, they can be used 

beneficially in treating sewage, industrial waste, and contaminated soil.

We know that life, when you boil it right down, is a flow of electrons: "You 

eat sugars that have excess electrons, and you breathe in oxygen that 

willingly takes them." Our cells break down the sugars, and the electrons 

flow through them in a complex set of chemical reactions until they are 

passed on to electron-hungry oxygen.

In the process, cells make ATP, a molecule that acts as an energy storage 

unit for almost all living things. Moving electrons around is a key part of 

making ATP. "Life's very clever," says Nealson. "It figures out how to suck 

electrons out of everything we eat and keep them under control." In most 

living things, the body packages the electrons up into molecules that can 

safely carry them through the cells until they are dumped on to oxygen.

"That's the way we make all our energy and it's the same for every 

organism on this planet," says Nealson. "Electrons must flow in order for 

energy to be gained. This is why when someone suffocates another 

person they are dead within minutes. You have stopped the supply of 

oxygen, so the electrons can no longer flow."

The discovery of electric bacteria shows that some very basic forms of life 

can do away with sugary middlemen and handle the energy in its purest 

form ïelectrons, harvested from the surface of minerals. "It is truly 

foreign, you know," says Nealson. "In a sense, alien."
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(Elie Metchnikoff)
ÅBorn May 16, 1845

Ivanivka, Kupyanskyi Raion, 
Kharkiv Province, Ukraine
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Paris, France
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Gary B. Huffnagle, Ph.D., is Professor of Internal Medicine, 

Microbiology, and Immunology, University of Michigan Medical Center. 

His research on probiotics has appeared in leading scientific journals 

and has been featured in Newsweek, Forbes, and on BBC News. 

òA general belief is that microbes are harmful. This 

belief is erroneous. There are many useful microbesééó

http://en.wikipedia.org/wiki/May_16
http://en.wikipedia.org/wiki/1845
http://en.wikipedia.org/wiki/Kupyanskyi_Raion
http://en.wikipedia.org/wiki/Kharkiv_Oblast
http://en.wikipedia.org/wiki/Ukraine
http://en.wikipedia.org/wiki/July_16
http://en.wikipedia.org/wiki/1916
http://en.wikipedia.org/wiki/Paris
http://en.wikipedia.org/wiki/France
http://en.wikipedia.org/wiki/Microbiologist
http://en.wikipedia.org/wiki/Odessa_University
http://en.wikipedia.org/wiki/Alma_mater
http://en.wikipedia.org/wiki/Kharkiv_University
http://en.wikipedia.org/wiki/Phagocytosis
http://en.wikipedia.org/wiki/Nobel_Prize_in_Medicine


Probiotics

Probiotics: 

ñlive microorganisms 

which when administered 

in adequate amounts 

confer a health benefit 

on the hostò

FAO/WHO (2002) Joint Working Group Guidelines for Probiotics in Food



Probiotics ðgreat interest in research

ÅPubMed data base hits for 

ñprobioticò 1985 ï2006

ÅKey word probiotic

Å Limits:

ÅAppearance in title or 

abstract

ÅEnglish 

Å 2006: 528 hits

Å 47 human studies

ÅNow over 100 studies 

published a month

Å2011 :0ver 1300 

ÅMany new Journals

According to metabolism, Lactobacillus species can be divided into three groups:

Obligately homofermentative (Group I) 

L. acidophilus, L. delbrueckii, L. helveticus, L. salivarius

Facultatively heterofermentative (Group II) 

L. casei, L. curvatus, L. plantarum, L. sakei

Obligately heterofermentative (Group III) 

L. brevis, L. buchneri, L. fermentum, L. reuteri

Preservation of 

Antibiotics for 

Medical Treatment Act

H.R. 1549/S. 619

ñA post-antibiotic era ð in which common infections and minor 

injuries can kill ð far from being an apocalyptic fantasy, is instead a 

very real possibility for the 21st century.ò (1)

-Dr. Keiji Fukuda, Assistant Director-General for Health Security, 

World Health Organization

http://en.wikipedia.org/wiki/Lactobacillus_acidophilus
http://en.wikipedia.org/w/index.php?title=Lactobacillus_delbrueckii&action=edit&redlink=1
http://en.wikipedia.org/wiki/Lactobacillus_helveticus
http://en.wikipedia.org/w/index.php?title=Lactobacillus_salivarius&action=edit&redlink=1
http://en.wikipedia.org/wiki/Lactobacillus_casei
http://en.wikipedia.org/w/index.php?title=Lactobacillus_curvatus&action=edit&redlink=1
http://en.wikipedia.org/wiki/Lactobacillus_plantarum
http://en.wikipedia.org/w/index.php?title=Lactobacillus_sakei&action=edit&redlink=1
http://en.wikipedia.org/wiki/Lactobacillus_brevis
http://en.wikipedia.org/wiki/Lactobacillus_buchneri
http://en.wikipedia.org/wiki/Lactobacillus_fermentum
http://en.wikipedia.org/wiki/Lactobacillus_reuteri


Antibiotics and Weight Gain- Livestock


