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Protective effect of original endotoxin protein

and possible immunological mechanism
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2 wf & B3 Y (Graber, 1961: Millican s, 1966),.
ZrelE 22 A (Millican%-, 1957: Fisher%, 1958)%& <
S g ste vy o} AF Millican %, 1966 7 5, 1982),
oA (A5, 1982), b S 24 (Alexander S, 19712,
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HE I

OEPA 2 ¥ Homma straingl P. geruginosa
N-10& 9ol Abgdtddon yolasdd 2 &
A7 F40 ALG FFE AgAdady d
Azl Feg FFETE AYL Pa-13, B
Pa-4, C8 & Pa-29, DY & Pa-48, E3I L Pa-l16,
F3 & Pa-9, GY-& Pa-55, HYE& Pa79, 1YL
Pa-49, J3 & Pa-84, K¥-2 Pa-80, L&¥& Pa-83

#2 Pa-85% A7 49 433 A&ag

2. OEP¥ Al H =t

Homma%-2) (Homma%, 1976) %] w2} A # et
Le o B E g A4 AAA 37°C, 337
el okd P. geruginosa N-10 T e EF4%
‘éﬁ}"% 3T°Cel A 2917 AA, T ANETHFELE
&, 2 ofzldo] 580%7 HA ZnClE 718
A A7)

g2

T 202 NagHPO4:.; ARAEFS A2
FHFE FAHFUAL

] FEL A AH(NH 80,8 7hake] A4
10,000 RPM, 30% A Eslste] 42 WJL%
pH 8.0, 0.1M Tris HCIgtE9 o 2 48 A7 & 23
Faz FAste 24 OEPE A A sdq.

A28 2z OEPx pH 8.0, 0.1M Tris-HC1 %
Aoz 9gE& A7l DEAE Sephadex A50(Sigma, Lot
No. 91F-0216)¢] 35142 ¥ NaCl% OMelA 1M~}
A A% FEALE Fo 24 FEA AG EHL A
o] radial gel diffusion WP o2 443 FA OEPE
A =3} L e

o]@] OEP+ 0.3M~0. 45M NaCl %9 FHel 4

a2l o
S mlo
P m

=18

e

by

¥ = Ao (Fig. 1 &),

A7 ¢ OEP+ wydo] ozt #ig ¥42 LPS
]3] 2-keto-3-deoxy octonate®] FFo] <} 1/8% = 4
oo, % g3 % ggx LPSE Az=FA8 3674
winl OEPe]= AzZ¥A 9 o 4.5%4 % frt.

3. oodury H wolEn HE

12~15gm <A ICR 43 & ¢ T8 ool AE5%
oo complete Freund’s adjuvants} 52 E¢& A
OEP& & 312 Spg4 70 Adsts =19 35 &+ 3
A OEP bugs A3 B A1=1g g, kA7 5l
479 &, A3 5% 80°C Bol 52F ot ol A
& q3lx 34 A3 B Toes B0 FAGAT.

ol 53 A L A P HpFE TFol =

109, 1007 i 10V AR AL s 5AEEe ¥

7 = A4 3
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Spearman-Kaber] 2 2 LD 4t
@HA & 78 Fa4E s
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on] A3 4 OEP=id431 84 (2=t #AE
Al B gAY AT
oz 7tz 37°C FEgEAA 247 wbFAC
4°Coll A 2447 A A stz AsE REIA
5 CIEEY e AZds
o} F 4 o] A F5(phagocytic activity) 2 com-
plete Freund’s adjuvants} 2 £33 OEPE =7 %
3mg+ 39, 2F Aoz It EvS} AYE
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2 clo
oL

~

8

I QOEP

=

< F !

I

~

=

-

&

“

<

=

<

: \

<
L 1 ) /\ L ;
0.1 0.2 0.3 0.4 b O.d c.7 8.8 [t 1

sodium chioricde ewncentration, (mol)

Fig. 1. DEAE-sephadex A-50 column chromatography of crude OEP derived from P. aerugionsa N-10.
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<4 0.5mlef 5x107/ml2 zA4% Pa-13 S%FH-G
0.5ml 2 A7 €4 0.2mls kel 37°C Fos
A wSATIHA 0%, 0%, 60%e] 2z 20442
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T ATE A FHTFY & FAsld PF
e A sty A4 ES 9 CEPH eSS wa
HEFLTY AFs Aoy fAd4 %
A2 st o
G Fg7e v Kol gL A o
Fid A 1—]7‘o’°l 1.09.9) EPF“ 1 =H(7 x 107/
ml) F{ 0.5mlE A Aol e Yo Baxs
&3 39l .
6. CHAEN T 47
g8 FH T AdET & o
oo zTE RS EA 08, 308, G0EAld Azt
0. 1ml¥ & 2] 8lo] 9.9mle] &5 3l 44l & vortex
2 3027 Agstd A5 geas 487 2 @ F4
TE S En 10 Ay dele] AFAAS e
A ﬁ—:’;% 24 o g3 3 25 J4EF & student-t
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student-t
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OEPz W94 E7 83, Pa-137c2 %23 OQFP
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Kolmer 4 ¢l 7ol 1:10 2 44} guinea pig® 3 (GIBCO,
Lot No. 8111521) =+ Kolmer4] ¢ £-31-& 0. 22ml 4 7}
gte] 37°C GaFao A 247 w2 A7z 10 A
et A FAFEAY o2 AFFE 27, student-t

Hoz BAA fo4E A4 e
3
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4 A% 549 AAAE HeTe FAR 49

oz HFydFL # %6]-4- OEP= =194 439 A
Al Z Lol Al LDso®] =lelE 95% Az F71e A d)ed
¥ oub F AP Pl A LDgost A= F7e 438 4 9
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Fig. 2. Protective effect of OEP vaccine on pseudo-
monas infection in burned mouse.

¢ : Vaccinated group. LDs; and 95% confidence

interval.
¢ : Nonvaccinated group. LDsy and 95% confidence
interval.

S0 A¥, C¥, EY ¢ F¥o T34 daiH=
OEP=1 9 449 LDso= A4 43 LDso & 2 95%
AHFE 4 vlejvtzm glelA OEPHY A5 olA
dziel va A AP HEFTAd A3 S0
E8e F7h7 #AE Aok (Fig. 2 dx).
2. OEPHEEH AR Ss3o W 2EEH I
OEPH 9474842 A¥9 Pa-13, DI Pa-48,
E¥ ¢ Pa-16, G¥9 Pa-55 % Jae Pa-849 54
dAYY SFgol daMe A4 AR A v &
A7bot ol AsEel AA=GTH =I HF 9
Pa-79, 1%9% Pa-49, K¥o] Pa-80, L¥2 Pa-83 %
M3 9 Pa-859] 51 dAFe Hgpdol s &
A7l 230 A4l R gen B Pa-d,
C39 Pa-20 2 FH9) Pa-99] 37] d3¥9 5%
of et FAFA e AFol FAHK e%ak
(Table 1 &z)
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Table 1. Agglutination titer of the OEP
vaccinated mouse serum

agglutinin titer

Agglutinogen
(serotype; OEP vaccinated control
Pa IS(A) 128 0
Pa- 4(B) 0 0
Pa-29(C) 0 0
Pa-48(D) 512 0
Pa-16(E) 64 0
Pa- 9(F) 0 0
Pa-55(G) 16 0
Pa-79(H) 8 0
Pa-49( 1) 4 0
Pa-84(]) 16 0
Pa-80(K> 16 4
Pa-83(L) 0
Pa-85 (M) 0
Pa-13 ¥eo 2 F43 3 *c}ivl Az wEdE4°C
ol M 2447 wkS A7 &, 1 & 4 guinea pig 9

A€ Az 247 *\l%/‘]‘?{l Asx, w&H mlw
6.5x10%% A=tol M 57%7 ZHa® mlg 2.8x 107
Aol A gt

dbed OEP=i<E &4 831§ Pa-13 &A% /é?k

L116) 55 2& 4°CelA 24417 w&A7 % 1:1
B 4§ guinea pig 313 & 242 wt& A7 A=) 06, 4%
7t Zha" mlg 2.4x10%0) A o] skakx] g}

T Pa-13 ¥4 o2 F8 OEPAY =734 s %

1

Lol

Normal serum

with canplemant

7 Pa-13 absorbad
OEP immune serum

with complement

viable P gerpginosa ( t8.D, ), ml
10!

= QEP immune serum
with or without

comp lement

after resction{ at 4T for l4hrs)

Fig. 3. Quantitation of viable P. aeruginosa(Pa-13)
after reaction with OEP immune rabbit serum.

ETE 4°Cell A 2447 4bg 420 F, 1110 3] 4 guinea
pigd A& 247k wb&A7 A 78%9 Wt g
= mleh 1.45% 1073 47 sbabs o] Fpebr] Al v
3 A5 2t Rl AR s A (p<0.0D). 1
Hh OEPY o dg=2 55T 4°Coll A 2447 w134
#] ¥ guinea-pig & A dl 4 Kolmer 4 & 42 1;7]-6} -
2A7F Wb AAE 95.7%9 A —}-r7} Zra® mle 2.8
><10“4 Ao} #axle] guinea pig ¥ 321 3 7heh 3
ol Asge Fast #aAA & wol Ay Fre
%—i‘“ﬂ 23t Zleol obel S Pl T A4S
2 oow Zeletm 48 5 A (Fig. 3 =),
4. OEPHH 0| CiMESH T =7 47S0H 0l
e g8
OEP #ldEs 3 A4EHS stxddye oo 3
AT AEsE vad ¥ A AYEL 2zy
Aol vl Fd T Tt whg FA 2.7%0) SEE
Algaba 9ol ot 304 Fol & 24.2%, 147 Fo
28.9% % F7tetg k. e v oo uste] GEP
Fxd BWFTHFE hE FH4A 2.4
0L Fel = 64%, 1AFolE 75.4%7 55 F
wetn Qlel OEP o 2o HAmsd o
1A & 2504 Hpgel A8 A F5e
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Fig. 4. Number of P. aeruginose (Pa-13)-ingesting
PMN leukocytes from OEP immune or normal
rabbit blood at 37°C.
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Fig. 5. Rabbit polymorphonuclear leukocyte has
ingested P. aeruginosa.
(Giemsa staining x 1, 000)

Fig. 6. Rabbit polymorphonuclear leukocyte has
ingested latex particle.
{Giemsa staining x1, 000)

Fig. 7. Aggregated leukocytes appeared after
reaction with P. aeruginosa.
This aggregate consists of polymorphonu-
clear leukocytes and large moncytes that
have ingested P. aeruginosa.
(Giemsa staining x 1, 000)

fo g F71b A AE A (p<0.01) (Fig. 4,5 #x).
2zl OEP i 2 A4xre gxd iy o3
FAFe v EelA] thAF& otolmr  gld] whu) g

A gle] 5%elske] v FA Tl A
gtao] }akx o] OEPo] 23l v 5ol
z'l Bha 7%9 Z7he #AH A gokoh(Fig. 6 =),
4 2 ghol®2 Aol A 2w
A wgAzke] AYFE dit el G F
ATzt AE 2ol AFE 2o od FHAFH
o] = monocytes} o] EAjetz gl AL AA
(Fig. 7 s 2).
5. OEPH 0| CtEH T2 S 4750 0l
XNe 9@
OEPZ =93 Ev9 ZzdHAqe o547
9g HEd 4TeE A4 vae H48 ANs
W AAEAY BaRIdAdNAE U FTA mlE 2.6
XA S Ay rETel whE 308 Feolir mld
2.2x 10705 oF 1599 ztavt A3t oe] A7
Fol = mist 2.0xt07e® °F 23%%  Zhaul #abs)
ek utel OEP e Evje] wzaladela = kg
SAeE mlg 3.0x<10" HA EHAY FEFdol
S 305 %o = ml 9.7x10°22 o 04.4%2 T
Zrazb FAso] 308 4 LA LR RFol A A del w]
 fA% AT Aarh BabE 9l o (p<0.01) (Fig.
8 #z). 8" OEP ddxse #HPdd ZEAss
S-2 G o3t S A Eo] AAF A AAS

of Aot MAE Faiow Bxdd b A4

xm W47 A5 OEP e 4 J48/ =¥
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|

g
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Fig. 8 Intracellular killing of P. aeruginosa(Pa-13)
by PMN leukocytes from OEP immune and
normal rabbit at 37°C.
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AR A%, $e3A miY 22510004 W 308,

147 Fol Zzh mlw 3.3x107 2 2.6x107%, Ao
® 7o #ae sEsEA @kt
] ot

g gdeld AAsTaks T2 gl £EA
FFol sl wARAG of AF e o A% A
dFPE Hole 7&'%’%% uh3te] ulat owloa W
A st gz FlEAdd A8, g2 A8 o
A g ele 4 ?bfé"rfﬂ] 27 Fe ASE gdth o]
BE Wy AdEe wgu e —:;q.oﬂ we) oha
vl el g e) 3.5%4 4 15.5% AxE 2=t
= ¢ oh(Kislak%, 1964: McNamara—o—, 1967. Me-
Gowans, 1975). = F& 9472 19409 7A€ F

% Group A hemolytic streptococcusgd &+ 3| 4 gl o]
= 5o web 1950 Well & S.aureusyt FH A9 A
el For e 59z aminoglycosidett methicilling]
A o) Aol wek ATelE A% AT ol
S Fo A B e YelFeoez 2FLA T

=T

o EejulEst ol z g2y 53 H5ETE AUF
o felfter o FHgNE} FokAT £ ALEE
Hel HAAE HAFAF = 9dri(McNamarag-, 1967

Finland, 19707 Bennett, 1974: Reynolds%., 1975:
Flick%, 1976). ol=1& Soad4dd oy 2 Aad
Aoz HALGY F4 P HAAIAML, FAAY HP
o o gt F£9l 5o AxHzZ e ofF
& A4 a¥ 2] 79 gentamicin, carbenicillin, amikacin,
cephalexinZ-8] A A1F %o W colistin, neomycinE-2]
Fad Fodrt A sn ot FAA L FAA A o
Ble] B oz 4ol wodz A, plasmid of 7]
Azt Frste doe A 9 2 = g4 §Fo
o d2E F4Ae FHE F4 T AT "-’r%'?l"c'ﬂ
oA WYy FEFE 44 agtez H487) §
= A A glel, T Agedy e 4% 5‘]
g Ae] A=z 9ot (Lowburys, 1969: Jackson%,
1971: Reynolds%, 1975, Stamm%, 1977: Gardner
Z.. 1980: Weinstein%, 1080). At#el npFzed
(Millicang, 1957: Fisher%, 1958), 4t&9 =%
84 2 A% FEAA 92 @5%7dy Millican
=, 1960) 5 A% 2e AFd F£EUY AA 55
ol dat we]l &2 E B AN o FEs AES
Z F e F3e FAs AAdel FolglA g
ou] olA i Folo] &g FALE FEAYY AA

o gAAC] FAZ AAHZ AUt R FE3H
A% AfMillicans, 1966: %, 1982) =& ¥
T wl ¢l (Carneys, 1968), thwa (Pler®, 1978),
A 5 (Holder%, 1982) 5! 2] 2% (Liberman, 1978)
] %4 A(Pavlovski®, 1981) 2& wider 34 %
EAEE Al TF A THE e e

#E

E
3
=~
e
uly
rlo
o

olaztd vrhidd. zeiv HEEE B whet
AAste B4 o] vhekdtol (Lanys, 1978)% 5
AT EmE FEEE oIS wWdeny T Y
o HEFFe] @ Wl EHF ATl £
gt A 2E wYFe Sedse v 2 A
Y FHoz Mgl 7R YA g LPSE

J:- >

%% vhrbwd A (Pennington, 1974), 1070 &3 &<
AR AH  ohrpel A , 19710, 107 E
Fge HyFoels 98 MEzHE2E Lydsua
(Milers, 1977) Fol A3 2 AFFENA =ZE %
Age mggol Wit ol FHEE

g kol & gk HwE g JD]‘—’r ]—‘ ct
=

A (Alexander%

=% T AT REE
AL Ag 2E WY
A RIS YER Y
ERstelop e e A T
ool 2 d2A WHoly A LPSHA S AHgE «
FAtgo] U A% A Fol nusiy g

@ 10754 AbeS & OEP7H H%7el Azbssl ¥

Aol A e, 2 gydz s 324 LPSH
vl e Al AbgFel v wked Aol 1006 5 A 2l

F Az

7o Frdel de]l w]Solx do]Ffo] 9
= Rzilgrh LPSAE e
A A5k el ExtE wo] =y wksld OEPE 2 o
Y SFdsed A HejadE veddz F
A5t 4 o (Hommas, 1976 AbeS, 1977). #efa] A
ZHe Agd e Hddd A F=g 130 2P F
FTo wl& QEP7l FEwe] oz 8¢ F 8l
=7tE AEs= 2 osted 29EH sl 2dE
gdetrma Ag-g A sl

24 Homma straingl P. aeruginosa N-10 ¢ F¢
A ER ] kR of 4 OEPE AA B¢t $efst @2
A% OEP: wide] rig $8® T4z 2-keto3-
deoxy octonate®] oF& LPSe) H]&] < 1/80)¢ & &b
e HE F 4.5% A=t HurA e LPS
7l REEA 2 A2 ol el ekl e
2 2

9o wioz AAH OEPE ICR 43 & sfeig
5ug® 23 wl9stz, 99 79 F a3E 49 A
2 gAYy weod HANE FYFAE W 2T
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<) 3ol 2% LDwel %98 4ol wssmm. &
G OEPE A 4d%= 34s 444 2ol
£ RE 49 5ol A welad s SFA
AT Aoz AzdEe], dALdEL F o] HT T
o] Az AR £ F dE ’élﬁ%ﬂri Az

o} 2] & Hol°1:§-->}7]' JelviE A Ae delrs] §s
of $4 Ze Pdez 254?494 472 OEPZ =9
A7z o)ed A4 % Lo} ETHE F A UPYY <
A AT < ;;.]tg"d‘ﬂ g2 ‘l' SAFANAE AR
BozoAD 130 g8 55 FF 54 g3 o
sloi s HAEY HAe] H]sﬁ g o] Ate] 3 o el
Az g A del] et 2~4w o Dol AgE
‘Ao owkel R Yvte] Aol gedd AF¥YE L
233

v olg} 5 lonif.,] OEP7]— Az 034
e 2

Hi o] F& L A YANE A
sA4& % W OEP& 0%+ xg%:} 2, fye
EaF Az Eelo] EAse FEAElAW

2y 2y 0%y A& zAUSE 101" q}
DR Rl Wi oz HFYY HFdd AL £
FAAE A5 Aer FHE U

OEP@4le ef7h 2
2% AT v el slejcr ¥ 7ol OEP7 ZE &
23 syTEel A3 P asHE e AL

FTFe Wt Azel RelA FaE 9 171— 9k
= guds, A 2 A¥E SAPAAY Ao
AdE Aolets e BOz A¥L WAk

Evs] OEPE =wiste] o OEPRA L A 235+
o] FHEA L AY KETFY Pa-13 G4 AT EU
giate] 1:169 A A 7HE ek gl

wal o] FUAHY mAAA FFEE dob B 2
Pa-13 #59 A7t A2 dY et § OEP 2
Aol oste] ¥l wol Zass Pa-1374 25 ¢ OEP
YA & F5gL AS Pa-13 TF A TF4Y s
#Hao] £A¥e Dot (Fig. 3) ¢ OEP ¥
2] Pa-13 TF ATF ZAaxsst RAZ AEI 1
10 guinea pig ¥ st F#eigdr] A ¥ & OEP
FA 7t Bride A4 AgEy] W YAatE 4
vtz 27 E olgivhy dzlch wekA gE FF
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AdEe) Fu7h A=Y 2 24 EN S DM
237 A e AaqAe) AL Fo45HA
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—ABSTRACT—

Protective effect of original endotoxin
protein and possible immunological
mechanism

Myoung Sik Choi. Woo Hyun Chang.
Ik Sang Kim

_Department of Microbiology and Cancer Research
Institute, College of Medicine, Seoul National

University

Pseudomonas aeruginosa has been known as one of
the major causative microorganisms of the opportun-
“istic infection. However, a variety of chemotherapeutic

smeasures have been found to be unsatisfactory because

of its intrinsic resistance to most of currently used

chemotherapeutic agents and of its ability to acquire

antimicrobial resistance.

Therefore, immunclogical measures have been tried
as an alternative approach to prevent pseudomonas
infection.

In this study, original endotoxin protein(OEP),
which was purified from autolytic culture lysates of
P. ageruginosa N-10, was studied with respect to its
preventive effect in pseudomonas infection and its
possible mechanisms of action.

The preventive effect was evaluated by comparing
LDs, of P. aeruginosa in burned mice with or without
OEP immunization (5pg/mouse, twice).

The protective mechanism of OEP was studied in
the aspect of the humoral immune respense and
phagocytic and Dbactericidal activities of peripheral
polymorphonuclear leukocytes in the immunized mice.

The results were as follows.

1. LDso of P. aeruginose was significantly (over the
953% confidence interval) increased in the QEP
immune ICR mice, against challenge with 13
serotyres of P. aeruginosa isolated from clinical
specimen of Seoul National University Hospital.

2. After OEP immunization, rising of agglutinin
titer to 10 kinds of P. aeruginosa serotype were

okserved.

Ten serotypes was as follow; A{Pa-13), D/Pa-

48), E(Pa-16), G(Pa-55), H(Pa-79), I(Pa-49),

J(Pa-84), K(Pa-80), L(Pa-83), and M(Pa-83).

But agglutinins to 3 kinds of P. aeruginosa,
serotype B(Pa-4), C(Pa-29) and F serotype (Pa-
9)were not observed.

3. Only 5.6%
reacting with the OEP immune rabbit serum with

of P. aeruginosa were survived after

complement for 24 hrs, at 4°C.

Decreasing viable P. aeruginosa after reacting
with the OEP immune rabbit serum was partially
inhibited by absorbing the OEP immune serum
with Pa-13.

4. When rabbit peripheral blood was reacted with
Pa-13 (5% 10" microorganism/ml) for 1 hour at
37°C, phagocytic activity was found in 80.09% of
polymorphonuclear leukocytes from OEP immune
rabbit and 28.9% from normal rabbit.
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5. Number of viable P.
to 6% after reacting with the OEP immune
rabbit blood for 1 hour at 37°C, in contrast it was
decreased to 77% in normal rabbit blood.

aeruginosa was decreased
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