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Abstract :  Subcutaneous inoculation of Pseudomonas aeruginosa, either mucoid type or
non-mucoid type, 72h before a lethal infection with Listeria monocytogenes induced anti-
listerial resistance in mice. Non-mucoid P. aeruginosa was more efficient in inducing the
resistance than mucoid. Formalin, acetone, or heat-killed cells of P. aeruginosa induced the
protection as effective in as did viable organisms of P. aeruginosa. Endotoxin low-respon-
der C3H/He] mice were not protected from listerial lethal infection by this treatment.
These results indicate that anti-listerial resistance conferred by P. aeruginosa is attributed
to lipopolysaccharide (LPS). This resistance was adoptively transferred to naive mice by
peritoneal cells from the mice pretreated intraperitoneally with heat-killed P. aeruginosa.
These peritoneal cells were able to produce tumor necrosis factor-« upon stimulation with
heat-killed L. monocytogenes and also to exhibit enhanced phagocytic activity. Macro-
phages are predominant in the peritoneal cells, as determined by the negative selection.
Moreover, endogenous interferon-y (IFN-y), which is a strong macrophage activator, was
induced to a significant extent in the bloodstream of mice pretreated with P. aeruginosa 72h
after infection with L. monocytogenes. Pretreatment with monoclonal anti IFN-y antibody
resulted in significant reduction in anti-listerial resistance conferred by P. aeruginosa.
Thus, it is assumed that peritoneal macrophages stimulated by LPS of P. aeruginosa could
be fully activated by IFN-y produced upon listerial infection, thereby exerting high
magnitude anti-listerial activity.
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Pseudomonas aeruginosalc X. 5 AR5 f TR RS

BEEREBR LA INT 5. P. acruginosa D HEAEEHHH
B T TEA & LT EEBE R w3 5 i RE
OEFED, vz ) v RSO, Sk RER IO
HH®, e b Y v B0 DNA ARG EEELTT
MR OIHIERCET 5 b 0N I KMBRT W52,
ChboMEBFCEL CRvERHori@iH s h
TR,

—F, =V RACBTIE, P aeruginosa DRETLEC X
Y Listeria monocytogenes W=y BIEHMENTTHET S &
W OEIN B B, L. monocytogenes 1< v AWK LT
i3, BEARTHRATEETHY, RECH L TEER
RlOMEaERRE N ERE I RE X > TWH T LR L <A
BRTWBED, 2Dz &b, P aeruginosa AR
Bt 5IEHE, Vv SERESEOIIE 5 2 LR
Tiel, HHEOBRIICH L CEHME LR T AR
DEETHFEERD B, L2 THAHRE T, P aer
uginosa &<V ADHRE FCiifET Bz itk 5T,
L. monocytogenes W3 % REHEBLME L & DERICEE L
T B PRENTT B Z & T, P. aeruginosa D LR
RS B E A R BEICARE L 7.
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1. B4 ICRMi~ v 2(4 —5E4% X O'C3H/
HeN, C3H/He] #i=v 2(5—6 B2 FhFnAXK
SLC X WAL, BRI L. MAOIERIXAAR Y
V7 X OBALLCABREGE, 2kg) R LK.

2. HER . P. aeruginosa YM(mucoid )% 08 N-42
(non-mucoid &), L. monocytogenes EGD, Salmonella
typhimurium LT-2 B\tc. EGD#D ICR =7 2 K
O'C3H/HeN = v 2 iexf 3 5 LDl Fh F i 1047 O
5 X 10% colony forming unit(CFU), LT-2 #® ICR =
7 A% X OC3H/HeN =7 213 % LD 13 FhFh
103K ' 5 X10°CFU TH - 7. EGDBFEOLT-2 #ix
tryptic soy broth(Difco #) T 37C, 4 —5HfEE 5
EELILD%, YM #k X O N-42 #i¥ mucoid 4
Fs (1 % Bactopepton, 2 %7 v a2 VEEF b ) ¥ A
BEEHDTIS—20 KR L SR LI EA V.

3. B MRS HER 0B Eagle mini-
mum essential medium (MEM) (Flow Laboratories,
Scotland) iz 10 %4-Bg R 1M¥E, 20 mM HEPES, 3.0 mg/
ml NaHCOs, 0.3g/1L-27"2 & 3 v, 100 u/ml penicillin
G, 50 ¢ g/ml streptomycin ¥ L7 d D& .

4. EBEAEEONE  EGD R~y = X ) EHEMN
A HEEL, 0.5 %y E=v A EEREK1Iml 4
© homogenizer (REI ELECTRIC CO., LTD.) %\~
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PR EBREER L, BEHERL 2 0% tryptic  soy
agar plate Rz 8&Hk, 37°C18—24 RSRSEEBIc 2 v = —
KEREL, BWEHENELY CFURTHERB L.

5. P. aeruginosa N-42 (non-mucoid &) o & HEIEE
oS

IR A ; BER 05 ¥R Ic TEERER, BORIRC X b
BB L, SEAEKT2ERS L BEEAEK
10ml B L, BHEF (HITACHI MODEL 100-10)
CTHEEOBE% Aup=0.1(7.5X10°"CFU i ¥4) e &
3% 5 X10°/ml ICFEE L 7= D % 60°C 30 25D MELE 1=
I DR L L, EBEERER 10 ml 0 EBREKICHER
BLUERE LAV

h= ) YIRER ) INESEE G & R R TR,
A=) vREBRE0.3%) %%, 37TCI2RKHHE
L, WT4TC2 AHBER TS CEROEERL AV~ ) vV
FRELICSORERE L THWE.

7t VIR ; Landy O FEPICHE T, HEEGY
FOBEEHRABEREKICREL, 72 + v & 75 B0EE
CERL, 37C LR7 & b VAR RTT - 1 EDie T
BRZEIN L. F#EFY 3 B L 7ct, 100 %7 & b
VERIN% 3TCL2 RLER, /I 274 & — TEHA
L, EEE(CHEMY AUTO-DESICCATOR) iz T+4
R 5 X10°/ml DRE I AT AR THEL
bORERELTHWE.

6. P. aeruginosa ® lipopolysaccharide(LPS) ® #
H : Phenol-Water # T N-42 # X b LPS & hhH.
%72 & b1 RNase(RKBE 2 pg/ml, Sigma #E) %
% 40°C 3 RERIBE R ALERE%, Proteinase KURKBE
100 wg/ml, Sigma #8) %02 37°C 2 BRALE L etk
BE7=/-2HHELEb0ERE L THWE LPS
BT BRE O dry weight B THER L.

7. Adoptive cell transfer test: non-mucoid Z N-
42 BR D INBSTE4#0 2.5 X 108 % C3H/HeN = v A1
BREAES L, 3 AEREREMREY PBS(—)6mlic
<C peritoneal lavage %35 Z 7s\EUR U7z, EUR L 7-48
Bz PBS(—) 10 CPe¥# 10°/ml I L74%, 1ml %
EFE~v2A0BEBERCB AL, 8 B#HiCL
monocytogenes EGD #k 5 X 10°CFU(100 LDs,) CHEEEA
B L o EHMEOBAORE ISR 14 B B OEFR
THEL. avbe—n 2 LTRTrTd—Rex
Zrvoml HEREARS L CHELEEREMEY
BA LI~y R& .

8. KEhEERHMEOL I/ — MEKEECEFEIECL
D HFIE : non-mucoid F N-42 ¥k D InZAFEEE 450 1098
% ICR ~v A 0fERIEE L, 3 BRIEoITHEI T
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JERER MR 2 BN U, B3 C 5 X 10°%/ml DRE I
FEL TR B HAREER 400 ul % = Xy
kb, 37°C 5 SHEIINERE, L3 s - A EW(R-Y v
H—fE) 2 X107*M % 30 pl ¥ L, Kt 7 = v w1k
# 4 &4 v (Sigma Chemical #8149 1 €% v 2 EH A
FEIMBIC AT Y = /D10 ul iz X <ERM LA
BEBIAL I 72 b A —2—TD4000(5 KH L =v R
HBEO I Cpeak EXBEIE L. =2 v ibr—2 LTI
%7 mTFH—RT b v 2oml HEEARELCHEEL
MR AR E e

9. P. aeruginosa DMBIFLE R L - CHFEI iz
B~z 7y —ookE EEOIER | C3H/HeN =
v 21z non-mucoid T N-42 Fkk o hn #4368 (4 # 10°8
wREREAE G L 3 HAREIN L - B AR, 10 %7 =
FA=—A T v oml RS L CHEH LA, L
monocytogenes EGD #k 5 X 10°CFU THE# 30 H B I
TrTF—R e TP VvEREELCHFE LY Fh
FhERoFECTEILL, 4 X10%/ml OEE CTHRER
R & T, 24 RFEES VF v — 7 v — b IC il
W% 500 ul Dohnz, 37TC5% CO M vVF a =2 -4
T2 7 v — b RECEE Sk, BRERRAT]RL
FEME M EBRE L. & hic EGD B InBER k%
#9 2 X 1088 /ml 1 Fa% U 78528 500 ul 0%, CO, 1 v
Fa~—g—PTAHHEFEL, O LEALELIC K
D B & BRE L7, membrane filtration L7z D%

VRSV T7HIB~27v 77 —ODEREFEE LTHWE.

10. Tumor necrosis factor(TNF) D#I5E : 96 A=
A4 787 v — bicL929(~ v A BRHESE M D % 100
(2 X104/ welDZHEL, 9. TRy v 7% 100 ul 5o
WL, 48 R o 44 L 929 Mifa$i % Cell Titer 96™
Non radioactive Cell Proliferation/Cytotoxicity
Assay System(ZE{LETE) % A\WCHIE L 7=,

11, HikofEfl [ # TNF-a fitkid~v 2 ) 2 v e
% v + TNF - a(Genzyme # 8 % & 8 © Hunter’s
Titer Max adjuvant \2iE U CEHKE DO EHRE T B B
BEL, 3BEMBRICEMGEEL, RKARE»S 12 BEI
EEMET, BREFEELCC y-7 w7 ) vELEE
fo. y-7'm 7 ) v B3 Protein assay kit(Bio Rad ##D
VW CHEIE L.

12. If{EF @ Interferon-y (IFN-y), TNF-a & X
O* Granulocyte-macrophage-colony stimulating fac-
tor(GM-CSF) D il : non-mucoid & N-42 # D hn#
FEBAR 5 X 10%E % C3H/HeN ~ v 2 OB Fic s
L, 3 A L. monocytogenes EGD # 10°CFU &l
PRATER L, 28R, 48R, 6 KRR, 12F5MH, 24 K5

E B E B B

[, 48 efE, 72 RIS ABIAR X vERMm L, SHEL
felfiE & AT, Inter Test-y™ Mouse INF-y kit
(Genzyme ##0, Factor-Test Mouse TNF-a kit
(Genzyme #3038 X 0" Murine GM-CSF Elisa kit
(Endogen #:#)1c X » IFN-y, TNF-a % X O'GM-

CSF E#JIE L 1.
b R
1. P. aeruginosa RFTEEGLD L. monocytogenes Wit
T 5 RE M RIE T

P. aeruginosa YM k% X "N -42 ¥k @ 5 X10’"CFU
EBXICR v~V 2A0HFAE TR w5 L, 3 AR
ZHRBE MR T 5. P. acruginosa W X 5 BB ~
v AT B L. monocytogenes Wit 3 % HEHIME % T~
72 & & 5, P aeruginosa & X % Wi AL & T L.
monocytogenes X35 = 7 A DIRHME D BERLFRD B
e, #Hrwwnon-mucoid B T#II0% D = 7 R B,
mucoid B Td 50 %A ED = v 2 23 L= (Fig. 1.
7033, P. aeruginosa B 24, 48, 72 BRI I K EE %
BT otc & & AIMF DB D P, aeruginosa O BT
bhisho i,

2. BBNEHOHER

P. aeruginosa 2 #ED 5 B L. monocytogenes Wkt LT
L WEHi %5 L 7o non-mucoid # N-42 #k©_kik
CRABOMMABRXICR< Y 2 cff\v, 3 HHBL
monocytogenes EGD ¥k 10° CFU & CHEMEABEL, 24,
48, T2, 6 BROMBABEBOHEBEH L Z
5, P. aeruginosa BIALERE & B AEK CRHIAEXT -
fea v b r — UL TIT 24 BEREE O RS T TR R
PBESUEH 1.5 10g,,CFU R H b, FIMEBEF T3
—6HEOHMEARCENHERT2OPRD LI
(Fig. 2).

3. L. monocytogenes X3 % FREGIESME DS

non-mucoid B N -42 Bk i L & ~ v = i L.
monocytogenes EGD # 10°CFU & CHEREAKEL, 14
HA&HF% 1= EGD # 5 X10°CFU (00 LDsp) & TH O
FERRE L CHRGPERER L0 E &L RcL T AH, P
aeruginosa WIMB I X W MIRER R EE L O~ v R I
BOTEHETO~ Y AT 14 BUEOAEERL LR, B
RAEHME DB RS btz (Table D.

4. P. geruginosa SEHEE D L. monocytogenes Wi
B RGeS BUFE A

non-mucoid & N-42 ¥k D = V< U v FEEE, INESE
B, 7t VEEEEZhENRK 5 X104E ICR ~ ¥
ADERIE FERE L, 3 H# L. monocytogenes EGD
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Fig. 1. P. aeruginosa (non-mucoid and mucoid type)-induced resistance to a lethal
challenge with L. monocytogenes EGD. Groups of 7 normal (O), Non-mucoid
type P. aeruginosa-treated (@) or Mucoid type P. aeruginosa-treated (A&)
mice recieved 10° EGD intraperitoneally 3 days after treatment. The same
experiments were repeated three times and results were expressed as the mean

of them.

¥R 10°CFU ECHERABEL, 14 HEOEFREZFN,
70 14 AR~ v 212 10°CFU 1000 LDyo) 8 CREHEP
BREL, BREEIEOROFELRIEC S,
EGD Btk 14 A BOEFRILhLhiAr~ ) VIEE
BRATALERE TR 90 %, MBIEEER 07 & b v IREER]
MEBEFETIZI00 BTH o, Fh, 14 BERF <7 Akt
THFBRETD A~ ) VIEEE, MBJEEE, 7 b
VIREGRABERA TR\ T 14 AU EEREL, WTh
DIRE L A WICBE TS N-42 B AEH I X 5 FALE
DA L RBED L. monocytogenes b3 B\ DB
/LR~ v ARBT 5 BEFUEFSE ORI 2FRD b
fo. ZORER L b, L. monocytogenes xt3 HIEH M D
A AEET HAER L ) SEFEBRRES 238
E1L T35 LE 2 bhiz(Table 2).

5. C3H/HeJ =v = (LPS low responder)ic ¥t} 5
P. aeruginosa O G HEIER

LPS low respon&er TH5 C3H/He] =7 AB IV
LPS responder C # % C3H/HeN = ¥ * iZnon -
mucoid # N-42 %O InEJEE & 5 X 108 CRTALE 21T
W, L. monocytogenes EGD # 10°CFU (500 LDso) EE
135 X10°CFU100 LD; ) B CIEBEABE LI & & 5,
C3H/HeN = v 2 Tia\WTFhd EGDHEBEK 4B B

Table 1. Mouse protection against reinfection with
L. monocytogenes

Survival rate (%)

Pretreatment 1st infection Reinfection (14 days after
(day®) (day14) reinfection)
A. P.aeruginosa L. monocylog L. monocytog
viable cells (10%ip) (5X16%ip) 100
(5X107sc)
B. Saline L. monocytagenes L.monocytogenes 100
(sc) (BGX10%p) (5X10%ip)
L. monocytogenes
C.Untreated (X 10°%p) 0

The same experiments were repeated 3 times and
same results were expressed. Each group consisted of
6 mice.

FCIRTNCAEFE LD, C3H/He] =7 A THL5 X10°
CFU BBERHT20 %4EF L 104 T, 10°CFU BE#EE
BORLE 33— 7 HOMiceTo~ v AHET L. &
DT E X YESEOFEIIEEERES O LPS 21
i < BAET 5 2 L AVERBR I e (Table 3).

6. P aeruginosa N -42 Bk B8 R LPS o L.
monocytogenes X3 % RBGBFHC KIETEA

non-mucoid # N-42 # X » Phenol-Water #hiHi#k iz
THLIPSEHAWTICR= Y R 2RiAEL, L
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Fig. 2. Growth of L. monocytogenes EGD in spleen of P. aeruginosa. (non-mucoid

type)-treated mice after an ip inoculation with 10° organisms.

indicate the range of counts.
O : Control (normal mice)

The bars

® . P. aeruginosa (non-mucoid type)-treated mice

Table 2. Protective activity of various killed-P. aer-
uginosa preparations to a lethal challenge
with L. monocytogenes

Type of Survival rate(%) Survival rate (%)
P. aeruginosa (14 days after (14 days after
treated with : primary infection reinfection)
of L. monocytogenes)
A. Formalin-killed 90 90
P. aeruginosa (5X10%)
B. Heat-killed 100 100
P. aeruginosa (5X10%)
C. Acetone-killed 100 80
P. aeruginosa (5X10%)
D. Viable 100 100
P. aeruginosa (5X107)
E. Saline 0

Each group consisted of 5 mice.

Primary infection was done with 10° CFU of L.
monocytogenes 3 days after treatment.

Reinfection was done with 107 CFU of L.
monocytogenes 14 days after the primary infection.

Table 3. Protection of C3H/He] mice against infec-
tion with L. monocytogenes

Challenge dose Survival rate (%)

Groups of mice of at 14 days
treated with : L. monocytogenes  postinfection
Heat-killed
b. aevuginosa 10%ip 0
(5X108%ip)
5X10%ip 20
Saline 10%p 0

(Negative control)

monocytogenes WX EIIMENAMEIN D0 E 5 bR
AlicE s, IMBIEEEEHCICEE & RROERME
DEERZ AT, RNase ¥ & O Proteinase K TRE L
72#%12 Phenol-Water #:12 & b B L <H 7% LPS %
BERELTHAWTS LPS 100 xg B8R T 100 BOERF
Ry, LIPS0 ugBEEBH OO EHFERERD
(Table 4).

7. P. aeruginosa Chin B\ 38 B8 1K) @ S. typhimurium
LT-2 BRizsd3 % RRGeBh fsh 2%

L. monocytogenes DRI LB 7 IR T AW T
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75<, MFASMHEREE & OFRIIMEBEL TW5 EEbhT
W5 S, typhimurium % FA\~ T non-mucoid F N-42 #k
DINEFEEERC X AFABEOHRAROI D hEBE L
7 (Fig. 3). BIALE 3 H# D ICR = v A1 LT-2 £k 10°
CFU100 LDs) & CHERENIEB L e B a, 20 B DEFL
2RDHAT, THic C3H/HeN <~ 7 AR IIBFEE G T
BIALE L7z & iy, LT-2# 10*CFUQ0 LDso) B ot
LT, b IhERSRELR LIS DR TEROEM
DEBIRDLIigh > e,

8. Adoptive cell transfer iz & itk DiEE

non-mucoid # N-42 ¥k InEEE & CTHE L I ERE
BHMBEYBA LB TI L. monocytogenes EGD #RE%
Ll 14 H B DEFRIRS5.0%TH v, EGD #Ricxr3 5
EHIMEAMEEZ S iz (Table 5). e T+ —Re_T v
THELCEEEHMEREBA LACHETIR22.6 604
FrB¥ic. 73, non-mucoid B N-42 #Ro pnZiFE Bk

Table 4. Effect of P. aeruginosa-LPS on resistance in
ICR mice to a lethal challenge with L.

monocytogenes
Survival rate (%)
Groups of mice at 12 days
postinfection
A.LPS (100 xg) 100
B. LPS ( 20 ug) 40
C. Saline 0

Mice were challenged ip with 10°CFU of L.
monocytogenes EGD 3 days after treatment with P.
aeruginosa-LPS.
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THELCEEREMER~7 v 7 7 —JHEARI Y
BETUBR LB ) Ay T A—TREalL, <7 r 7
7T —COHRPEELIELA, FOMEITHN T %TH
2 7.

9. CLT X Z{EMMRRELREORIE

non-mucoid ! N-42 #ko InEFEE - w AV CHEL
TR ROV 7 — KRR X 5iEE
BEOEARIY, Trid—R 7V THELE
feB MR D T hc _# 7 £ 0 peak R L, TEH
MesE BRI EA IR TV 5 DD bhvic(Table 6).

10. P. aeruginosa O INENFEES(RFEE G R I HE R
TNF-« EEARE

non-mucoid ! N-42 BrOMBFEEAE CTHE L B

Table 5. Adoptive protection by peritoneal cells

Survival rate (%)
at 14 days
postinfection

Cells transfered

P. aeruginosa (Heat-killed

+
cells)-induced PEC 85.0£13.2
Proteose peptone-induced

+
PEC 22.6+17.6

None 0+ 0.0

The same experiments were repeated 3 times and
results were expressed as the mean=+SD of them.
Donors were given 2.5X10° of heat-killed cells
intraperitoneally 3 days before passive cell transfer.
Recipients were infected with L. monocytogenes EGD
(56X 10°%cFu) intraperitoneally after passive cell trans-
fer.

(A) ICR (B) C3H/HeN
% 1004 Challenged with = 1004 Chal lenged
»® .
~ 10% CFU of LT2 ~ with 10*
s o CFU of LT2
o]
< o
~ | .
§ 50+ g 50+
:
7 @
1 1 1 1
~ J
5 10 15 5 10

Days after infection

Days after infection

Fig. 3. P. aeruginosa (Heat-killed cell)-induced resistance to a lethal challenge with S.
typhimurium LT2. Groups of normal (O) or P. aeruginosa-pretreated (@) mice
were challenged with S. typhimurium LT2 3 days later.
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Table 6. Chemiluminescence of P. aeruginosa-
induced mouse peritoneal cells

Cells from mice
treated with :

Heat-killed cells

Peak response
(mean rlu+SD)

111.00£10.76

Proteose peptone 14.34% 5.80

¥ Mice were given 0.2 ml (10°) of heat-killed cells
or proteose peptone intraperitoneally 72 hr ear-
lier.
Results were expressed as the mean®=SD for
three separate experiments.

BHMREZEGDHRCHB L AEE EE P IC XL
monocytogenes < v ADEEEBHMEKE R LY <10
TNF-a OELEIFD Bt (Table 7).

11. #HIFN-y Jifkss L O TNF-a 546D P. aer-
uginosa N-42 ¥k CInBFEE ) BB R e+ 2 EH

) AT Y TRPERE BT, AR IFN-y X O
TNF-a0fEIRNEETH S E SR TH DY, HIFN-y,
HINF-atith2® 5352 LIC X o T P aerugi-
nosa NEGEHEAERTABIZ L VFEINBHMI ATV T
TEEDRERT B0 E 5 DR 2T .

non-mucoid F N-42 ¥R D mMBEIEE K% L TR L 7o
C3H/HeN ~ v & D JEREAIC YL 4 KR RTIZHT IFN -y
/7 7 v —F A H A (Genzyme £ E)500 pg B L OHL
TNF-a #1000 ug ¥ X 0500 ug # H 5 L, L.
monocytogenes EGD Bk 10°CFU £ TR ABURE D, &
FERERYAS. HIFN-y fifBE~v 2L 14 BB E T
12 80 %73, $1 TNF-a Hiff b~ v 21314 THTL, 5E
HAZ X D BEINBIY ATV 7IEMEIIME L. M,
EBERRD y-7 v 7 ) vERYEERS LIBE I,
N-2Bi L 58MABHROBERIROhich - e
(Table 8).

12.  P. aeruginosa BiALE ~ ¥ AR 5 BGuth o Il
&1 IFN-y, TNF-« ¥ X 0 GM-CSF £ #IE

non-mucoid # N-42 ¥R InEIEE AR B EE & F A0
BEOMICREL 8 KM CIXIFN-y 0EEEEE
TREEZ R b nh o fe iy, 72 B 0B S C I RTALER 1%
RUBEBFICH AR CELEDTLE,N R DI T, GM-
CSF (3 InBJEEARTALBRE CIRES 2 B R s o1
TIEBDOEENAZE LI, —J, TNF-a 3INBASEEE
HIALERE & RABRE L OB SR E TIXEEE
ETgds o o ds, 72 R LR R ALE R I R i S e
IR bhi(Fig 4.

E @ E # B

Table 7. TNF-« production in culture supernatant
fluids of peritoneal cells after stimulation
with heat-killed L. monocytogenes

Treatment of mice TNF-« activity
(ng/ml)
P. aeruginosa 119

(Heat-killed cell)

Proteose peptone 69
Proteose peptone
induced PEC after

. . . 128
immunization with
L. monocytogenes

Negative control

(Medium) Undetectable

PEC were stimulated with heat-killed L.
monocytogenes for 48hr.

TNF-a activity were measured by the bioassay.
Each assay was done in triplicate.

Table 8. Effect of anti-IFN-y and anti-TNF-« anti-
body on mouse protection to L.
monocytogenes by heat-killed p. aeruginosa

Survival rate (%)

Pretreated with : at 14 days
postinfection

Anti-IFN-y Ab 20
(500 xg/mouse)

Anti-TNF-a Ab .

0

(500 ug/mouse)

Normal rabbit

immunoglobulin 100

(500 xg/mouse)

Mice were pretreated with heat-killed P. aer-
uginosa (5X10%. ¢) 3 days before the challenge of
L. monocytogenes (10°CFU). Antibody was
inoculated ip 4h before Listeria infection.

% %=

P. aeruginosa IR HBEORBIER RS 5 &
LRI ABRT VBN, F O ICE L CITfEE X
RTWRRWERS . ZOBFMBAORDIE, VAT
7 RBYer & TN & LT P. aeruginosa D LB TS 1E
R RERIC R L.

EE 11 P. aeruginosa k< v ADTRE T cEEL T
BEXHRE®SD Z & T, L monocytogenes D EHERIZL
B U CEREOER AR L. ik, SrrvBE
~VErVBORY < —nbitbSHEED alginate &
B 47 % mucoid B X b alginate  EE4E L 72\ > non-
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Fig. 4. Quantitation of IFN-y(a), TNF-(b), GM-CSF(c) in the blood of mice following L. monocytogenes
infection by ELISA.
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mucoid ez DERITEHTH - 7o, B, FIEREGD
EF~ T RACECTREREEIEDOBIL S A bRk,
P. aeruginosa % alginate LIAHZ % exotoxin A, phos-
pholipase C, elastase, catalase &0« DHERHEF %
EAL CEGORERBCEEYBIETLShATY
5. MU, EADOFLEE T RABEOBRIEL I
e &, LPS-low responder @ C3H/He] = v 2 Z s
BB T DX D EHE OB L A EHRbhinn o
7o & X ) ARG, i LPS 25 L CwB &
W#E % bhiei, phenol-water #iHlic X b iEH L 7
LPS #BILBICH Ve & 25, BHREOHEMMAZ LR,
LPSHEREFAL TS EE 2 bhik. % 7non-
mucoid & 12 X T mucoid ! TZH R 255 v DI,
mucoid Z! T ¥ alginate D AT X b in vivo T LPS
DEHRPT I FBE LB I DD, alginate I & 5 RES
RHHEERAISMC L B DD h, WThooEET
P. aeruginosa ® LPS i X % RES SRk D+ 4 7o B
BEbhiholcb D LEE ST

—7, L. monocytogenes =53 5 HEARB MRS & L C
13, BEPHICREFR ~sr 7y —ORECI DI
BRENTERVBIkbhbd, FEHIZIhbOERK
WL CETMBEATY v Y — A LAY 2
—ABEEEL, MRER~FL L CHRARE L =<
=7 U CHET 5. RHLBECRRERFEIC X - TRIE
St CDAYTHIT Ml EA & i » CHIRGEMICE
Exhb IFN-y Kk o TERILEh~s2Rr 7 7 =2
ZX - TRRBEIND. ¥ BRI BRI 35R\ BT
FBESUG & T B ENE O BREE MR LT 5
DEREHELTWD, REIC L RBRECIBRN A2
{EHTHBHD, TOX S EMBERFEERL
BADYF A b h A VHERERAARRREZRL, FT
3 TNF-a, GM-CSF, INF-y REE & b T\
51418, RERGRIT I\ TIE, BRRATHI 0 B C P B
BizEwRBo B b, LPSIc X b RES RadigikAk
Sh, PTHOERNEARERITIEL T 5N
NEZbR, 7 r7 7 —POBERIOYA LAY
BEAERE B R ONITRRRE L e,

P. aeruginosa DMBFLEE CHFELle~rm 7 7 —
TEERLTIEBEREMBEEYEE~Y ACBATSE
& © L. monocytogenes Wi+ 5 BREENELEEZ L
BT Exb, LPSick - TERHILSh HGERLET
BEHRTOBE LY § <2 v 7 7 — 2% Effector cell
LT DR HEEOTTEREETHI D EE L bRk,
%7z, P. aeruginosa LB~V AHR~ 7 v 7 7 — 2Tk
ENMRREEEOHERC, ~27 vy 7 —OERMOTE

LB E B B

7tRTF & 7% TNF-a ® in vitro T D 2 4 0 BEIR 2358
BdhR, XBLITBED & HDd T GM-CSF D E 4
PEBIITEL T\ Ll &0, P. aeruginosa 12 X

BELEBICI Y, <27 r 77— O0IRERMICIR R
EZF TS EBRHERI S hie. HLIFN-y Hilk o
5 ¢ P. aeruginosa © Bi LB W X B L. monocytogenes
X AN E LIS E X D [FN-y 3H1) 2 5
Y 7iEM R 5 effector D—D2TH B EE L bR L.
monocytogenes I X - THFHE I h 5 1EF O INF-
v B RRATH 0 By © P. aeruginosa BIALE D 7
X B5EEREXRL, B BRHILEREOENRARD
NEeEERILPSHB~27m 7 7 —COBWHLY AT )

TIEMEI X b BRI L. monocytogenes D HEHE %+
gavie—A LB LiEET 0L Bbh 5.
ZDZ X, P aeruginosa ® LPSIc X » TEMIL I 1
fe=r w77 —IM, L monocytogenes B X - T
BINSIFN-y Ik » T2 BBEOFERMEZD, L)

VWY A7) THEEERR LGS REEYTRT S D

DTHHY,

D X 57 LPS %y % L. monocytogenes DFE T it
RIS AR T a <, MRSEEE & o
MEL, FOREGHCIIRERTSEELRELE
TWw5b Wb Tw5b S tyhimurium Xt L CTlk+4
RS, ERPRVALNDDHRTH-. DT
L P, aeruginosa W X BRIMES RN~ w7 7 —
DIECIERALIZE ST B ERTRBT 5D L Eb
nic.

W, VAT Y TEKM v AT, BREREH GM
-CSF 8L ' IFN-y A EAEI N5 DIH L, FEEHE~
T ATEEY A b A A v OEEIMENT & BHREIhT
W5B, DKL, P aeruginosa D LPS MBI I\
T, VAT ) TESME~ v R L FREO LA g~
v ABHCFEINTWBE L 2ENRTE D EBbh
5. =7 e 77 —OEERMCETFELTCRBEZIhLTVS
b 20DV A b A A v OEARETUERER, P aer
uginosa NEH LIc BRI & o THRENR TIXER N Ini#
HH OB L E 2 bR B, P aeruginosa DEET 5
exoenzyme IZI3HE « DMIfaBERT, Bic V) v BRIl
BRFREENRDZ LD, Zhb exoenzyme DEELARE
BRIMLUAEEG B S Z X - T, P. aeruginosa b
OK-432 % 7s biological response modifier (BRM)~
DEPRHTE b0 LHEIRS. ¥, S. tphimurium
D LPS, E. coli DMBFCEE CHNB L B 7o e i
T% L. monocytogenes \oxt3 5 EH M DR B FER L
T35, P. aeruginosa D NiERE A Ie/MER S iz



Pseudomonas aeruginosalc X % A AR TR

b 7 5 AEEEICEAbREVCEIRAVE—-T =R
VBEREVPHERENPNEFET IENALITED,
B e DEEEBENMERT VBT 0D, o s A
MBI X, compromised host 1238\ TR _ERE D
CTH% 7 BRM e e h B 5T EMED B 5 L Bbh 5.

& B

P. aeruginosa %< 7 ADERE TG T52 &
2 X T, L. monocytogenes R 3 % RBRYLRHLME 2 BT
EhsEWOBGEE L LI, P.aeruginosa D AARBH I
Bt B ER R L.

1. L. monocytogenes w3 5 EH M O BEIRIEH 12,
P. aeruginosa DEEE D 7553, MBFEEE, ~r<Y
VIREE, 7t VIEEGTITLBCHWEE TR
Hhiie.

2. LPS-Low responder ‘T4 % C3H/He] =7 21T
1% P. aeruginosa Bl AL B 1Z X % L. monocytogenes Vot
T BIEHEEDHEIRITTRD b ih o e,

3. P. aeruginosa X b phenol-water #i lf L 7= LPS
YEAB A WCEE, ARoBERECERYRD, K
WHRELPS icHRT B DTH - .

4. EBEHEIZ P. aeruginosa O MBI K CRIALE L
fee v AQBFRERHMREBATSC LIk - T, EH
~ v AARE LS.

5. P. aeruginosa DIMEFEEE X CHFEL I
ER MR, v - ARFEEARERIGIT X BIEER
ROEHLITELZRD .

6. P.aeruginosa DMBIFLE R AW CHELCE
B Hia A L. monocytogenes D INEILE A CRIBL L
fek TAhH, TDREEEPIERL TNF-0 0BELRE
B,

7. P. aeruginosa DRIALESIRX, L. monocytogenes
BYRIH IFN-y i BB ET A L ic X hiHK L.

8. P. aeruginosa BiLE < v AWK % L. mono-
cytogenes JEGE D PR IFN-y 284 B TR YL 48 3RS
HE CRRLBRHICHNTERCERED ), 128
B OR R TILERERENRRD bhi.

9. @l Effector BF & LT, LPSItL - T
EERMHEEEA IR~ r 7 7 = o8, L
monocytogenes BRI L » THEEI N5 IFN-y i X -
T2BMBEOEM A EZFH LT, WA AT TIE
HRFHIRTWBEbDEHZLHIT.

B 2B ehric ), MKEBEN 54453 & 45
wHD E LB ASRER=HE, b OESKE
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TEEEBRCEHAET S L b, MEFBEEORN
BioBErELET.

7o¥s, KB DOES 125 45 | H A MBS &BIPE IR
2 (R 4 48 10 B), £ 66 [0 H A2 SR (PR 5 4
3D, £ 2 E A AMEFEFIEEE S F TR K
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