Bacteriophage Therapy in Salmonella Infected Broiler Chickens
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‘Phagevet-P’ is a multi-centre European Union-funded project evaluating the use of phage
therapy as an alternative to antibiotics in poultry production. This ongoing project is targeting
salmonella and campylobacter using phage supplied by Russian and Portuguese partners.
Preliminary trials on the application of phage therapy against Salmonella Enteritidis-colonised
broilers have been successful.

Ninety-six 1-da F?/ old broiler chicks were inoculated with 1.5 x 10° CFU of S.Enteritidis PT4
S$1400/94: kan™ by oral gavage in 0.1 ml of PBS. Birds were randomised into 4 groups and
housed in sterile isolators. All food, water and bedding were sterilised before use. After 7 days
all birds recelved an oral gavage of 1 ml of 30%w/v CaCOs containing either 1.5 x 10* (low
dose), 3.0 x 10° (medium dose), 2.9 x 108 (high dose) or 0 PFU (negative control) of phage
PVP38. Caecal contents were collected post mortem from six birds from each group at days 1,

2, 4 and 7 post-phage treatment. Salmonella were enumerated from ten-fold serial dilution in
SM buffer followed by plating on BGA containing 20ug/ml of kanamycin, and on XLD. For
phage enumeration the samples were chloroform-treated and plaque assays performed in LB
broth containing 0.7% agar, on ten-fold serial dilutions in SM buffer.

There was a statistically significant difference (P<0.05 by T test) in salmonella numbers
between the control group and the phage-treated groups throughout the study. The largest
difference was at one day post-treatment when the mean salmonella numbers in the high,
medium and low phage dose groups were respectively 3.07, 2.37 and 1.34 log1cCFU/g lower
than in the control group. At one day post-treatment there was no statistical difference between
the numbers of salmonella in the medium and high dose groups but the numbers in both of
these groups were significantly lower than those in the low dose group (P<0.05). There was no
significant difference in salmonella numbers between the 3 treatment groups at other time
points. The difference between the mean numbers of salmonella in the control group and the
mean of the combined treated groups gradually diminished over the seven-day period: 1.62,
0.9 and 0.49 log1o CFU/g respectively at 2, 4 and 7 days post-treatment.

This study demonstrates that a high dose of phage effects a greater reduction in salmonella
numbers than does a low dose, although the effect is short lived. The conclusions of this study
concur with those of published studies on phage therapy of campylobacter-colonised broilers,
which concluded that to achieve the greatest reduction in pathogen numbers the poultry should
be treated at the end of the production cycle.
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