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Il Gyan Vigyan |l alternative to antibiotics in the former Soviet Union

; and Central Europe, as well as in France. Phages
BacterlophageTherapy have been investigated as a potential means to
eliminate pathogens like Campylobacter in raw
Ami Lokhandwala food and Listeria in fresh food or to reduce food
spoilage by bacteria. In agricultural and
aquaculture practices phages were used to fight
pathogens in farm animals, plants of agricultural
importance and fisliThe oldest use was, howeyer
in human medicine. Phages have been used against
diarrheal diseases caused by E. coli, Shigella or
Vibrio and against wound infections caused by
Sacultative pathogens of the skin like
taphylococci and Streptococci.

A bacteriophage is a virus that infects
and replicates within a bacterium. The term is
derived from a Greek word "bacteria" which means
"to devour". Bacteriophages are composed of
proteins that encapsulate a DNA or RNA genome,
and have relatively simple or elaborate structures
as shown in the figure. Their genomes may encod
as few as four genes, and as many as hundreds
genes. Phages replicate within the bacterium
following the injection of their genome into its However eventuallyphage therapy fell
cytoplasm. Bacteriophages are among the mosbut of favor with the arrival of antibiotics; the
common and diverse entities in the biosphere.practice has only persisted in some European
Phages are widely distributed in locations countries as an experimental treatment.
populated by bacterial hosts, such as soil or the
intestines of animals. One of the densest natura
sources for phages and other viruses is sea ,water Earlier this year phage therapy was
where up to 9x108 virions per milliliter have been highlighted as one of seven approaches for
found in microbial mats at the surface, and up to“achieving a coordinated and quick approach
70% of marine bacteria may be infected by phagestowards antibacterial resistance threats” in a 2014

status report from the National Institute/Adfergy
and Infectious Diseases (NIAID). Recently the
BB fm-= phage therapy approach has been applied to
| systemic and even intracellular infections.

resent Scenario

“All phages do is to interact and
DHA._ 100 nm parasitize the bacteria, so we can learn from them
' ﬁl-luﬂ i exactly how they do this, and identify a number of
differentAchilles’ heels of the bacteria,” said
1 microbiologist Raymond Schuch of Rockefeller

e } ,__;;.Shl-ﬂh:‘ University in NewYork City.
R\ 1 Basically the treatment uses a
o R bacteriophage, or blend of several phages, to
| I specifically lyse target pathogenic bacteria.
Tal fbars = Scientists have honed in on the bactericidal

enzymes or devices used by phages to identify

Base plate potential small-molecule antibacterial drugs and
beyond human medicine, phage therapies have

been successfully commercialized for use in farms

and on food products. Their success—or failure—

Figure: Sructure of bacteriophage in these other applications will decide the path

Bacteriophage as medicine ahead for clinical phage therapy

Antibiotic over use in clinics has
escalated microbial resistance is the major reason
Bacteriophages were first used as for renewed interest in phage thera@n farms,
medicines in 1919 to treat wide range of infections. however small amounts of antibiotics are routinely
They have been used for over 90 years as arused to promote animal growth or prevent disease

History
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outbreaks; the practice has been linked to long-bacterial infection is going to be equally
term changes to animals’ commensal microbiomes,successfully treated with phage therapy
increased transfer of antibiotic-resistant bacteria
which are transmitted from animals to farm
workers, and leads to potential risks to human
health. Recent governmental initiatives to curb
antibiotic use have largely overlooked their use
on farms. Small numbers of phage-based
alternatives are now available from Maryland-
based biotech Intralytix, which manufactures
sprays that target Listeria, Salmonella, and E. coli
0157:H7 in foods and food-processing facilities.

The work highlights one of its many
peculiarities: viruses that look like efficient killers
in experiments can fail to cure an infection in the
field. Phages may work better at targeting subsets
of infections, such as on the skin or deep within
organs but not on organisms in natural systems
like fish, plants or animals. Even when
bacteriophage therapy is successful, scientists
know little about the theses underlying
mechanisms.

Moreover; a few research groups in the . .

- . Researchers and biotech companies
West are engineering a broader spectrum phage

. continue to refine this method, but in the absence
and also a variety of forms of MRSA treatments, . ;
. . . . of clear regulatory and manufacturing practices—
including impregnated wound dressings,

preventative treatment for burn victims, phage- and potential proflts—ph?ge therapy has yet to
; o become mainstream for “the same reason many
impregnated sutures. Enzybiotics are a new

development at Rockefeller University that createsb'g. gompa}’n|e§ ha_lve 9.°“ef‘ out of m-aklng new
. antibiotics,” said microbiologist Jason Gill béxas
enzymes from phage. These show potential for

. S - A&M University. “The development costs are the
preventing secondary bacterial infections, e.g. .
. o7 . - same as for any other drug, but the profits are not
pneumonia developing in patients suffering from

flu and otitis. Purified recombinant phage enzymestuhlgh as you might make from a new kind of
can be used as separate antibacterial agents in g:

their own right. Future

In case of humans, some evidence shows Early attempts at phage therapy were
the ability of phages to travel to a required site— conducted in an enthusiastic time, when little was
including the brain, where the blood brain barrier understood about the viruses themselves. It sort
can be crossed—and multiply in the presence ofof had one, before antibiotics came along, but it
an appropriate bacterial host, to combat infectionswasnt well understood then. Nqvscientists are
such as meningitis. For some bacteria, such asnore intrigued by the complexity of it than just
multiple-resistant Klebsiella pneumoniae, there areexperimenting with an idea.
no effective non-toxic antibiotics, but killing of u . . .

. Co . . Bacteriophage therapy will have its day
this bacteria via intraperitoneal, intravenous, or s .
. o again,” said Loc-Carillo.
intranasal route of phages in vivo has been shown
to work in laboratory tests. References:

Setbacks 1. Dralis- Kawa et al. (2015). Bacteriophage and
L . . phage delivered proteinsApplication
SC|ent|f|c clarlty—understandl.ng why approaches. Curr Med Chem, 22, 1757-1773.
and how to design phage treatments—is a higher

priority, according to Gill. In a 2008ntimicrobial 2. Bacteriophage Boom? Editor:Jyoti
Agents and Chemotherapy stydye and his Madhusrodavan, The Scientist. Sep. 29, 2014.
colleagues attempted to use phages to treat bovin
mast_itis caused_by Stap_hylgcoccus aureus, a ' therapy Antimicrobial agents and
growing concern in the dairy industriiowever chemotherapy45, PMC 90351

only 16 percent of cows treated were cured. High ’ '

phage concentrations in milk up to 36 hours after4. Cocktail that cure§:he Hindu. Nov 26, 2000.

treatment also suggested that the virus was being (Researchssociate, Natubhai. Patel College of

inactivated or destroyed within the gland. That Pure andpplied Sciences MlabhVidyanagar
brings us to the conclusion that not every ’M: 07567318389)

Sulakvelidze et al. (2001). Bacteriophage
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