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Polyvalent ‘Pseudomonas Vaccine—Effects and
Immunologic Mechanisms of Protection
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Table 1. Serotype of P. aeruginosa

Na. of

P. aeruginosa

Serotype of Frequency of

P. aeruginosa P. aeruginosa

A 11 8%
B 21 15%
C 18 13%
D 5 495
E 17 12%
F 7 5%
G 23 17%
H 5 4%
1 2 1%
J 6 4%
K 3 2%
L 2 1%
M 4 3%
Untypable 11 8%
Polyagglutinable 2 1%
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Table 2. Protective effect of polyvalent Pseudomonas vaccine on Pseudomonas in burned mouse

microor ganimm/mouse

Challenge LDs in immune mice LDy in non-immune mice
?greilor}cype) Mean 95% C.1 Mean 059% C.L

Pa-13 (A) 2.9x 108 9,6x10°—7. 3% 10° 2.1x108 7.6x10°—5.5x 10t NS
Pa-4 'B) 8. 4% 107 1.4x108—5.2%x107 4.8x10° 7.8x10%—2.6 % 10° S
Pa-29 C) 1.4x108 1.9x10°—1.1x108 2.0%107 2.5x10"—1.6x 107 g
Pa-48 (D) 2.7x108 1. 4x10° 1.8%10°—1.1x 108 S
Pa-16 7E) 1.6x10" 3.3x10"—7.3x 108 6.2% 104 1.1x107—-3. 1 x 10° NS
Pa-9 7F) 2.9x 108 4.4x108—1.9x 108 1.3x107 2.3%x10"—7.1x10° S
Pa-55 GO 2.8%108 4.3x108—1.8x 108 6.2 x10° 9.9x108—3. 9% 10° S
Pa-79 "H) 2.2x108 4.4x10°—1. 1% 108 3.5x107 5.1x107—2.2x107 S
Pa-49 (1) 4.5%x10° 1.9x10"—1.1x10° 1.4x104 3.3x10%—6.2x 104 ]
Pa-48 (] 1.2x10° 2.0x10°—7.1x 108 5.4x108 9.5x10%—3, 0= 108 NS
Pa-80 (K) 1.7x107 5.5x107—7.9x 108 1.4x10% 4.6%x10°—4.0x 10t S
Pa-83 (L) 9.6x 107 1.4%10%—6. 8% 107 1.7 %107 2.0x10"—1.5%x10° S
Pa-85 (M) 2.1x%107 4.4x10"—1. 1x10 1.1x108 S

C.1. : Confidence interval.
S : Significant compared with non-immune.

NS : Not significant compared with non-immune.

108 ] }
ui {

1064

1054

104ﬁ

A B C D E F G H I J K L #
serotype

e

© Vaccinated group, LDs and 95% confidence
interval.

: Non-vaccinated group, LDs, and 95% confid-
ence iUterval.

Fig. 1. Protective effect of polyvalent pseudomonas

vaccine on Pseudomonas infection in burned

mouse.

Table 3. Agglutination titer of the immune and non

immune ICR mouse sera

Agglutination titer

Antigen (Serotype)
Immune Non-immun
Pa-13 (A) 16 4
Pa-4 (B) 8 0
Pa-29 (C) 4 0
Pa-48 (D) 128 0
Pa-16 (E) 4 0
Pa-9 (F) 0
Pa-55 (G) 0
Pa-79 (H) 0
Pa-49 (1) 32 0
Pa-84 (]) 512 32
Pa-80 (K) 0
Pa-83 (L) 0
Pa-85 (M) 0

Ade mFe A8ARE Qo KT 03U o
2R Tgel $ojgae UL ¥ & st doju
A et moe EFYRReE FEUIY A
FolA =BT A PolxshE ¥4 AFeAAt &
0% wALEol Ui Pa-dg Pa-9stFFE WA
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Table 4. Protective effect of passive immunization with anti-Pseudomonas rabbit sera on

1014

109

108

microorganism/mouse

1074

Ariti Pa-4 sera 1
Anti Pa-9 sera

ro

interval.

dence interval.

Fig. 2. Protective effect of passive immunization with
anti-pseudomonas rabbit sera on Pseudomonas

infection.
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Pseudomonas infection with Pa-4 strain

¢! Non-immunized group, LDs, and 9593

Non-immune

: Immunized group, LDsp and 95% confidence

confi-

LDsy of Pa-4 95% C.I
Anti Pa-4 rabbit sera 2.7%x10° 3.6x10°—-2.1x10° S
Anti Pa-9 rabbit sera 1.6x 108 2.4 X 108—1. 0% 108 S
Pa-4 absorbed Anti Pa-9 rabbit sera 2.0x107 4.0x107—9.6x 10° NS
Non-immune 3.9%x107 6.1x10"—

2.5x107

C.I. : Confidence interval
S : Significant compared with non-immune.
NS : Not significant compared with non-immune.
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Table 5. Quantitation of P. geruginosa in the blood, spleen, liver and skin after challenge with 2. 24 x 10! Pa-4

Microorganisms(x 100)

Blood Spleen Liver 7 Skin 7
Anti Pa-4 rabbit sera 2.0=£0. 8% 3.3£0.6* 12+6. 0% >»500
Anti Pa-9 rabbit sera 5.0+1. 4* 3244, 2% 8. 63 0* =500
Pa-4 absorbed Anti Pa-9 rabbit sera 10+4.6* 66-9. 6* 260-+11% >500
Non-immune 59+17 >500 >500 >500

number : Mean+2 S.E.

* 1 p<{0.01 compared with each value of non-immune.

500 1 -

300

et | bt

Anti Pa-§ Anti Pa-§ Pa-4 absorbec  Non-immune
seTa sera

Anti Pa-3 sers
. : Blood E: spleen l:] : Skin

Fig. 3. Quantitation of P. aeruginosa in the blood,
spleen, liver and skin after challenge with
2.24x10* Pa-4.
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—ABSTRACT—

Polyvalent Pseudomonas Vaccine—Effects
and Immunologic Mechanisms of Protection

Sang Eun Lee and
Young Kyoon Kim
Department of Urology, College of Medicine

Seoul National University

Pseudomonas aeruginosa is one of the most common
pathogens causing nosocomial opportunistic infections.

Rapid emergence of resistent strain and limited
success of currently available antibiotic therapy, esp-
ecially in immunologically compromised patient and
anatomically defective patient have led to interest in
immunoprophylaxis and immunotherapy for pseudom-
onas infection.

The potential protective effect of active immuniza-
tion with diluted heat-killed whole cell polyvalent
pseudomonas vaccine against pseudomonas infection
was evaluated with a mouse model of experimentally
induced burn wound and immunologic mechanisms of
the polyvalent pseudomonas vaccine were also studied.

Following tesults were obtained

1. Among the serotypes of 137 strains of Pseudom-
onas aeruginosa isolated from SNUL, serotype G was
the most frequently isolated strain(179%) and remai-
nder were serotype B{15%), C{13%>, E{12%), A
(8%), (5%, JA4%., H(4%), M3%), L and I
in order,

Untypable and polvagglutinable strains were 8%
and 12 respectively.

2. Statistically significant protective effect of poly-
valent pseudomonas vaccine against pseudomonas in-
fection in immune mice was docummented in 10
serotypes except serotype A,E and ] compared to
non-immune mice. However, some protective effect
was demonstrated also in serotype A,E and J though
statistically insignificant.

3. There were definite increase of agglutination
titers in the immune group but strict correlation bet-
ween protective effect and agglutination titer was not

noted.
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4. Other surface antigen besides O antigen was
identified and its protective effect was also observed.

5. Polyvalent pseudomonas vaccine produced prot-
ective effect by prevention of systemic dissemination
from local infection site.

6. Viewed from inhibitory effect of polyvalent ps-
eudomonas vaccine on systemic dissemination of inf-
ection, even in the groups immunized with Pa-4
absorbed anti Pa-9 sera, principal immune response
is probably due to specific antibody as opsonin but
non-specific defense mechanism seems to play a role

in protective effect of polyvalent pseudomonas vaccine.
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