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Abstract— The treatment of pseudomonal infection is a perplexed problem because of its modest susceptibility
to most of the major antibiotics. A novel Pseudomonas vaccine(CFC-101) was prepared from the outer membrane
protein fractions of several Pseudomonas strains. In this study, we examined CFC-101's effectiveness in both
active and passive immunization models. CFC-101 in mice at 0.2 mg/kg, ip., given three times at two-day
intervals, completely prevented the death caused by Pseudomonas aeruginosa. Antibody titer, in accordance
with the protective effect in this active immunization, was elevated to its peak level following three consecutive
administrations of CFC-101. Thereafter, antibody titer stayed at a constantly high level. Each outer membrane
protein fraction from the four CFC-101 producers, exhibited good cross-protective effects in mouse infection
models against different Fisher types of P. aeruginosa. In the passive immunization model, 21336 ug/kg
of anti-rabbit IgG to CFC-101, when mice being infected with a challenge strain, prevented the Pseudomonas-
induced death up to 60%. Therefore, the preventive effect of CFC-101 was verified in both the active and
passive immunization models.
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Table L. Active cross-protection of ICR mice following immunization with various outer membrane proteins of different origin.

Source organism of

Percent cross-protection against challenged strain®

outer membrane proteins F1 F2 F3 F4 Fs F6 F7
CFCPA10142(F1) 100 95 100 70 82 b4 62
CFCPA20215(F2) 15 100 41 15 20 17 17
CFCPA30720(F3) 7 11 100 12 12 11 19
CFCPA60534(F6) 18 31 52 61 66 100 40

dQuter membrane proteins from producers were, respectively, immunized intraperitoneally three times at the intervals of one week
with the dose of 1.0 mg/kg as protein into male ICR mice. Challenge strains of each Fisher type were inoculated intraperitoneally
day 4 after final immunization. In both the treated and control groups, mice were challenged with five dose levels of two-fold serial

dilutions with ten mice per dose.

LDsy(cfu/mouse) of treated group
LDso{cfu/mouse) of control group

Index of efficacy(EI)=

YChallenge strains of each Fisher type P. aeruginosa for infection were used as follows: CFCPA10142 for F1, CFCPA20215 for F2,
CFCPA30720 for F3, CFCPA40057 for F4, CFCPA50243 for F5, CFCPA60534 for F6 and CFCPA70018 for F7. The values for the
different Fisher type strains in this table represent percentage converted in proportion to the index of efficacy calculated from the
median lethal doses when the same Fisher type strain was inoculated into mice.

El of heterologous challenge strain
EI of homologous challenge strain

Cross-protection(%)=

X100
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Fig. 1. Antibody titration curve of CFC-101 by ELISA method
following 3times intraperitoneal administration at intervals
of 2days with 0.2 mg/kg in mice.
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Fig. 2. Active protection by immunization with CFC-101 in
mice.
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Fig. 3. Protective efficacy by passive immunization of anti-
rabbit IgG to CFC-101 in mice.

Table Ie|H 2= npe} zbo] 7+ F3e BE ezl
AE S Al e gglon xhdsled W7 A
o] 22 Fisher type®] 344 FF 2t ole} o=
Fisher type®] 5ol tisjr® 43t Fhajulo] Azle
HejFa gleh. 53] CFCPA10142(Fisher type 1)2] A
Foqet Gl o wHAgA)7lE S Fisher
type 1914 78] AL FFo A Folx 50% o]4k9)
Fgt 23 o] En-E vesn 9len, CFCPA
60534(Fisher type 6)°] AlZojut il shle] A%
ol &= 47}#] Fisher type(F3, F4, F5 % F6)o) Ws} 50%
o] 4e) 93t wA} AFuto) A S B i), uhaby
4708 WA AdFFE BE Azeld ghas s
E3hste] Alzg CFC-101-2 1894 732 2E Fisher
type Al A gt ma) grdube) BHE O
B F gle Zle® Aba¥c

S50 A9 mousecl A2 A Art AT A
B2 29 AR WAy 13 Y 23 FoA] A =
vhstelrl 33 FojA] HI 5L FAGE Jegd &
8 o]F7A] & ¥EE A EANFig 1)

= Fed AAY FEEAEAE 3] sl
02mg/kg 4702 29 747, 33) Bk o5k, 3
F5 4d Fo| P aeruginosa 12(0ATS Type 14)=
TFE FHANHALS 799, 100%9 247 =52
Holz 7o Hol 47)9) WA MAFFE BH Az
CFC-101% <, ztdulel Ao} Q)88 3ok
CFC-101¢] Z+& Fisher type -5 7o) ojs) &35l
22k Zrulel A7) 18- RadFr) Y gF o
W AdFTol ek FAHg FdF Be o] gich

5T BAE E7)d Foisle] Qojxl B7] 51439
T5 WAANE P aeruginosa GN11189(Fisher type 6)
T Z49A1Z] mouseo A galdtgir). IgGel Foigakg
336, 84 9 21 pyg/kgo B Foi A, JEfo] 27



330 Wan Je Park et al.

60%, 40% % 30%= {4 aAlo] 9 FHedute] EdE
Boon, $EAGAA St FdFY ABARA
7FeAdel &g AAbEkdt miEkA 2 Hd MAle]
Apgel A Ztd Wit 2 A SEdel o) 2
QAuteiaxmyl & B ohzl, FEHEgel A% A=
A% $87] dFel FF 2 YAl ofEFe] S
oA 71&9 A dEIE g ATl T
A2 el 24 rleAdE A Je2
AtERc)h

Angsl

Abe, C., Shionoya, H., Hirao, Y., Okada, K. and Homma, J. Y.
(1975). Common Protective antigen(OEP) of Pseudomonas
aeruginosa. Jpn. J. Exp. Med. 45, 355-359.

Bradford, M. M. (1976). A rapid and sensitive method for
the quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Anal. Biochem. 723,
248-254.

Bodey, G.P., Bolivar, R, Fainstein, V. and Jadeja, L. (1983).
Infections caused by Pseudomonas aeruginosa. Rev. Infect.
Dis. 5, 279-313.

Chang, W.H., Choi, M. 5., Rhee, K. H. and Suk, J. S. (1982).

o] g oo} Hed WA £ A48 AT Seoul
J Med. 23, 436-442.

Fisher, M. W,, Devlin, H.B. and Gnabsik, F.]. (1969). New
immunotype schema for Pseudomonas aeruginosa based
upon protective antigens. J. Bacteriol. 98, 835-836.

Homma, J.Y. (1982). Perspectives on the development of a
new vaccine against Pseudomonas aeruginosa infection. In :
Easmon CSF, Jeljaszewicz J, eds. Medical microbiology.
1, New York : Academic Press, 389-431.

Pennington, J. E. (1990). Pseudomonas aeruginosq immunothe-
rapy. Eur. J. Clin. Microbiol. 9, 377-380.

Pennington, J. E. (1990). Pseudomonas aeruginose, Vaccines
and immunotherapy. Infect. Dis. Clin. North Am. 4, 259-270,

Pruitt, B.A., Jr. (1974). Infections caused by Pseudomonas
species in patients with burns and in other surgical patie-
nts. J. Inf Dis. 130(Suppl) 58-513.

Stanislavsky, E.S., Edvabnaya, L. S., Bandman, O. A., Boolk,
V. F., Zhvanetskaya, M. I. and Vargina, A. K. (1989). Experi-
mental studies on the protective efficacy of a Pseudomonas
aeruginosa. Vaccine 7, 562-566.

Woodruff, W. A, Parr, T.R, Hancock, R.E. W, Hanne, L,
Nicas, T.L and Iglewski, B. (1986). Expression in Escheri-
chia coli and function of porin protein F of Pseudomonas
aeruginosa. J. Bacteriol, 167, 473-479.



