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Abstract: [Objective] A murine pneumonia model infected by Pseudomonas aeruginosa was
established and treated with a phage cocktail in two ways, and then the therapeutic effect was evaluated.
[Methods] We injected 50 puL P. aeruginosa suspension of 2x10® CFU/mL into the trachea after
performing the tracheostomy in mice. After half an hour, a phage cocktail preparation was
administrated into the infected mice through intranasal and intraperitoneal routes. At the same time, we
established two control groups with phosphate-buffered saline in parallel. We then observed the
physiological state of the mice and examined the bacteriological, pathological, and inflammatory levels
24 h post infection. [Results] P. aeruginosa was eliminated in the mice administrated with the phage
cocktail preparation. The mice treated the phage cocktail showed intact lung tissue structure and slight
inflammation compared with the control group. [Conclusion] The phage cocktail preparation can
inhibit P. aeruginosa in mice and has a certain therapeutic effect on bacterial infections in the lungs.

Keywords: Pseudomonas aeruginosa; lung infection; bacteriophage therapy; animal model; cocktail
therapy
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Table 1 Host ranges and morphologies of the four phages identified in this study

Phages Sources of isolation Isolation P. aeruginosa host The titers of phage Toxin of phage
Pa3 Zhuhai PAO1 1.0x10" PFU 9x10* EU
Pa39 Lanzhou PAO1 1.0x10" PFU 1x10° EU
Pa47 Guilin PAO1 6.0x10'° PFU 2x10* EU
Pa55 Chongging PAO1 2.8x10" PFU 9x10* EU

[ 1 POk RE A Pk e B R 7
Figure 1 Plaque morphology of phage. A: Pa3; B:
Pa39; C: Pa47; D: Pa55.
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x2 HREASEREISHNIREEZLER
(X £s, n=9)

Table 2 Weight changes of mice between i.n.
group and i.p. group (g)

t/d Vehicle i.p. Phageip. Vehiclein. Phagein.
0 22.55£1.06 21.67+1.50 22.72+1.48 21.93+1.23
1 20.5240.97" 20.07+1.57" 20.81+1.43"  20.37+1.12°

*: P=ns, the comparison between the treatment group (phage)
and the vehicle group (PBS) by intraperitoneal delivery; #:
P=ns, the comparison between the treatment group (phage)
and the vehicle group (PBS) by intranasal delivery; ns=no
significance.

2.3 MtHRSIRMEFLER

WhFEARIT AL . XTI A /NRUR , IR
AT M RR A o K5 il 4 20 57 3K R A5 400 B 5% 5 5
5, X BE A /N BRI R 20 24 57 2 4 0T DL 3% Hh A
SRARCANB, I S N P SR T LN U
PSP SR TES RN oY Fa o8 g O K E AN
RSBV IR B T8, DA S il 41 8T 35 1Y)
PA B 75 B0k 22 78 Il R 40 21 A0 S B 7R A (18 2) o
PRI SR o, X B /N BRU 420 2 T 9%
KT 10° CFU/g, FF& SobE s sy iy 45

sk Kok dkk

T

Lung CFU (log,,)

S = N W Bk W N
T

E 2 XBRA5iETENRATER S RAREITE
25 R (n=10)

Figure 2 Bacterial loads (CFU) in infected mouse
lungs between the treatment group and the vehicle
group (N=10). ****: P<0.001; ***: P<0.005. The
lower limit of quantification is 1 log;o units. Each
group contained ten mice.
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3 ERADERLELR HE L& (100x)

Figure 3 Histopathological analyses of inflammatory responses and lung injury in infected mouse lungs
(100x). A: the vehicle group (PBS) by intranasal delivery; B: the vehicle group (PBS) by intraperitoneal
delivery; C: the treatment group (phage) by intranasal deliver; D: the treatment group (phage) by
intraperitoneal deliver.

#3 PRAEL SR AMMEETF RN R (pg/mL) (X £s, n=9)

Table 3 Concentration of cytokines in mouse lung (pg/mL)

Cytokines Vehicle i.n. Phage i.n. Vehicle i.p. Phage i.p.

TNF-a 906.79+280.15 643.08+332.80 996.52+339.04 1 439.53+360.15
MCP-1 8 422.04+2 723.85 5333.65+3 753.33 6 322.22+2 301.06 14 380.38+6 419.04
IL-1B 10 035.42+3 105.82 7 780.82+1 404.07 4 812.60+1 696.24 8 210.14+2 054.66
IL-6 9 044.94+2 600.04 6 341.56+3 596.72 5 808.55+2 662.20 134 022.27+6 351.49
IL-10 14.33+5.75 14.40+8.67 16.49+5.61 22.92+8.15

IFN-y 132.69+28.53 146.17+£74.32 125.66+34.86 110.11+18.56
G-CSF 24 504.90+1 811.38 18 598.97+7 978.59 23 153.94+5 981.52 25761.89+3 573.59
MIP-1pB 8 932.1543 422.09 7 707.60+4 815.92 8 640.19+3 266.66 19 964.12+10 461.15

*: P=ns, compared between the vehicle i.n. group and the Phage i.n. group; #: P=ns, compared between the vehicle i.p. group and
the phage i.p. group. Vehicle i.n.: the vehicle group (PBS) by intranasal delivery; Phage i.n.: the treatment group (phage) by
intranasal deliver; Vehicle i.p.: the vehicle group (PBS) by intraperitoneal delivery; Phage i.p.: the treatment group (phage) by

intraperitoneal deliver; TNF-a: recombinant human tumor necrosis factor-o; MCP-1: monocyte chemoattractant protein-1; IL:

interleukin; IFN-y: interferon-y; G-CSF: granulocyte colony-stimulating factor; MIP-1p: macrophage inflammatory protein-1p.
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