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Probiotics offer the promise of health benefits by altering the commensal gut microbiota, and they continue to gain in 
popularity. However, one approach for a “probiotic intervention” that has not received much prior attention is to use lytic 

bacteriophages (or phages) to target specific pathogenic bacteria in the gastrointestinal (GI) tract, oral cavity, skin, etc., before 
they can cause disease. Lytic phages are bacterial viruses that attach to and kill their bacterial hosts by lysing them during their 
internal replication cycle. Bacteriophages are arguably the oldest (ca. 3.5 billion-years-old) and most ubiquitous organisms 
(1030-1032 phage particles) on Earth, and they have remarkable bactericidal activity against their specific bacterial hosts; 
i.e., phages attack their targeted bacterial hosts but cannot infect human or other eukaryotic cells. The approach of using lytic 
phages as part of a probiotic diet is similar to that used for bacteria-based probiotics, which are administered during a period 
of time and act by favorably conditioning the gut, mouth, skin, etc. microflora. The key difference between bacteria-based 
probiotics and lytic phage-based probiotics (designated “phage-biotics”) is that the former introduce nonpathogenic bacteria 
into the mammalian organism (in order to interfere with the ability of pathogenic bacteria to colonize and cause disease); 
whereas, the latter use lytic phage to kill specific pathogenic bacteria. Thus, bacteriophages represent a new class of beneficial 
microbes that may have a wide-range of practical applications in human and veterinary medicine, food safety, cosmetics, and 
other areas. The presentation will give the audience a current perspective about the history of bacteriophage therapy research 
and the crucial regulatory and human safety issues concerning the use of bacteriophages as phage-biotics. Phage-based 
probiotics are expected to have, because of their high specific activity, a very gentle effect on the overall microflora, which may 
further enhance their protective effects. They are also expected to be compatible – and, in fact, synergistic – with all classical 
bacteria-based probiotics. Thus, the phage-based probiotic approach may serve as a platform technology for developing a new 
class of super-probiotics for managing bacterial infections. Moreover, phage-biotics may be valuable tools for advancing our 
understanding of the important physiological roles that some normal flora bacteria have in the mammalian organism. That 
knowledge may help to identify new strategies for improving human health in areas not involving the prevention and treatment 
of bacterial diseases; e.g., reducing the occurrence of obesity and some forms of cancer, where the GI tract’s normal microbiota 
may have a role.
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