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Phage therapy: A crosslink between human and plants 
bacterial infection  
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University of Naples Federico II, Italy

Bacteria are under constant attack by bacteriophages (phages), 
the most abundant life forms in the biosphere. This work describes 
how the phage therapy is an efficient way to contrast the bacteri-
al infection regardless the host. Here, we describe the activity of 
phage in both plant and chicken meat. All the experiment carried 
out are with phage complex with the hydroxyapatite, since many 
years, hydroxyapatite is being explored as vehicle for drug target-
ing, transfection, bone scaffolds and implant coating materials and 
for these reasons we evaluated the effect of this mineral for the 
bacteriophage therapy. At first, we validated the antimicrobial activ-
ity of the phage and its possible direct administration into the plant 
xylem. We next performed both in vivo and in vitro experiments 
to assess the activity of the bacteriophage in association with 
hydroxyapatite (Figure 1); secondly, we demonstrate that the hy-
droxyapatite/bacteriophage complex was able to reduce the bacte-
rial load of Salmonella Rissen in previously infected minced meat, 
respective to bacteriophage or hydroxyapatite alone (Figure 2).
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Figure 1: Kohlrabi seeds, cv Morre – very sensitive to the dis-
ease – were seeded in 60 holes styrofoam trays filled with 
steamed peat mixture. All of the experiments were carried 
out in a glasshouse with a temperature of 15±2°C (night) and 
25±2°C (day). Seedlings were inoculated using a hand-hold 
plastic sprayer with saline, phage, Xcc, or bacterium- phage 
suspension supplemented with Tween 20 (one drop per 100 
ml). Ten-12 days after inoculation, infection symptoms were 

rated according to a four degrees empirical scale: 0 (no symp-
tom) to 3 (all leaves with symptoms and/or strong defoliation). 
The non-transformed values of the McKinney indexes were 
submitted to analysis of variance (ANOVA) and the signifi-
cance of the differences was calculated by Tukey’s (multiple 
range) test (p=0.05).

Figure 2: Bacterial reduction assay on minced meat. The sam-
ples of the meat were infected with S.Rissen (103 CFU/mL) 
and were treated with: hydroxyapatite (HA; 100 mg/mL) or 
bacteriophage (ϕ1;108 PFU/mL) or bacteriophage-hydroxyap-
atite complex (ϕ1-HA; 108 PFU/mL and HA; 100 mg/mL). Pos-
itive control (Control) was represented by S. Rissen infected 
meat. *** p<0,001. Each value is the mean ± DS of 3 indepen-
dent experiments with 3 replicates each. Statistical analysis 
was performed with Student’s t test.
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