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Development of novel treatment by using bacteriophage for ocular diseases
induced by bacterial infection
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We examined the therapeutic effects of bacteriophage eye drop on
methicillin-resistant Staphylococcus aureus keratitis in rabbit. The clinical corneal score was
significantly lower in rabbits treated by bacteriophage eye drop than in those treated by
anti-biotic eye drop or control. The bacterial load in cornea among the vehicle-treated rabbit,
anti-biotic-treated rabbit, and bacteriophage-treated rabbit were not significantly changed.

We then examined the bacterial endophthalmitis in rabbit and mouse. The Injection Pseudomonas
aeruginosa or Enterococcus faecalis into vitreous cavity in mice stably induced severe
endophthalmitis including massive infiltration of neutrophils and destruction of tissue. Injection
of phage into vitreous cavity in mice with endophthalmitis significantly suppressed clinical score
and viable bacteria in the eyeball.



MRSA
VISA

1940

2-3

1920

FDA

KPP12

MRSA

1

MRSA

white rabbit

/100 p |

/50 p 1

10°

108

20 p g/ml

10

1

MRSA

4

MRSA

10*

MRSA
24

PBS

New Zealand

10

MRSA
102

MRSA 500

2

MRSA 10°

20

10°

10



MRSA 10* /50 p 1
20
20 p g/ml
1 4
3 10

3
4
New Zealand white
rabbit MRSA 500
MRSA
2
3
2
3
5
C57BL/6
12,500
125,000 1250,000 3 0.5p L
24
125,000
100000 bacteria/0.5u L
24
1000000 CFU/eye
1,250 12,500
125,000
24 12,500
10000
24
100000000 CFU/eye
6 9 12
19 24

19

6 10

24

1. Fukuda K, Ishida W, Uchiyama J, Rashel
M, Kato S, Morita T, Muraoka A, Sumi T,
Matsuzaki S, Daibata M, Fukushima A.
Pseudomonas aeruginosa keratitis in
mice: effects of topical bacteriophage
KPP12 administration. PLoS One. 7, 2012,
e47742.

2. Rashel M, Uchiyama J, Ujihara T,
Uehara Y, Kuramoto S, Sugihara S, Yagyu
K, Muraoka A, Sugai M, Hiramatsu K, Honke
K, Matsuzaki S. Efficient elimination of
multidrug-resistant Staphylococcus
aureus by cloned lysin derived from
bacteriophage phi MR11. J Infect Dis. 196,
2007, 1237-1247.

3. Uchiyama J, Takemura I, Hayashi 1,
Matsuzaki S, et al. Characterization of
lytic enzyme open reading frame 9 (ORF9)
derived from Enterococcus faecalis
bacteriophage phiEF24C. Appl Environ
Microbiol. 77, 2011, 580-585.

1

Vol. 58 2016 pp.559-565.

2

158

2015 9 79



LL37 . 120

2015 4 7—~10

http://ww.kochi-eye. jp

@
FUKUDA, Ken
70335751
@
MATSUZAKI, Shigenobu
00190439
UCHIYAMA, Junpei
20574619
©)

*



