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(1) M#E MMAF

MMAF % [RAMEEBEUM 2(MW : 1000 cut off ;
TIa A 2Ly b LAIEASE Model52; 73
BT, 1.5kg~2.0 kg/cm?® N, 7 ZEE T T
W& L 1/10 1B L 72 b (LLIF Conc. MMAF
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Lyoph. MMAF & R8$) % 38U 7>,
(2) OEP oM
MMAF » & AR M 6D B FE2 & ) OEP # F#%
L7z, 20K EDHEE I MMAF 130 ml 12 50 %
Zncl, #F#E 2 ml % h0 2 THEHT, 3000 rpm 10 535
KDDL, kiE % £ 20 % Na,HPO, iE# % 20 ml
MZTOEP #EM L, 20iEHik%E BEKICHL
T 24 BRI BN, 0.22um 3 ) KPP X757
ANG—THBAL, 2ml TOP LTI ELT
RASECRE L7, RIS W LTI ZAEA 2 ml
ER L7, S E LT MMAF-OEP L #s3.
(3) LPS it & C-7 52
LPS#h 4 (3 Westphali% 12 & ) 2?MMAF 100 m1
I290% 7 =/ =N 100ml %512 65C ~68C T 45
SrEEE, W 30 48 3000 rpm ik 4TV, K
Re7z/—NEBE3ERLTENFNEGKICNL
TASBFHIENTRHASEIR L7, o3z Fh,
Water fraction, Phenol fraction & L7, #fEsms
ABHE 7 = / =WV FED 728 Sephadex G15T4 L
B2 ATV, FBUERSEE L THICE AR EREK
1 ml THEMEL 72, KIS, Lyoph. MMAF &2
BT F M2 BREMC-7 KAARRELH) 0.1
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% D%, 3000 rpm, 10 43REL L, FiF % R E L
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xtB8IZ{3 Lyoph. MMAF @ 100 5% 5k % B 7.
(4) BEROHH
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A %4rHE (Fluor. fraction) & L7z, XM
R IARM LR TRITR L7,
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Sephadex G-50 2 & » Conc. MMAF, Lyoph.
MMAF # 7 Vil L 72 #s R0 —3 Fig. 112U
72, J& MMAF 07 Vi@ T3 Fig. 1 @ Peakl I2#
W3 2 AR H N -7z, Conc. MMAF &
LR TIE No. T8I UVIRIDE— 755 1,
Z DO (2 260 nm>230 nm>280 nm TH - 72,
Z» No. 7, 8%&#% Peakl /i L7z, ZOZENZ
13, KDOE—7 @bz, No. 16~20 %
% Peak? srE & L7224, 2 2123 UV BIE 212
L KDONE—7 L bicHakttE bl oni,
% % o KDOf# (3 Table 127 L 7z, Lyoph.
MMAF O 4 Vi@ ¥% — >~ (3 Conc. MMAF & [d]
¥TdH 255, No. 15 ELIBEDOWEIILEHY No. 25%
=% ¢ L7, Conc. MMAF Ti3 No.9 ~No.19 &
F TORE IR MR S L7z, Peak? 478 & GHAS
&g L 7B R el % Sephadex G-15 TiEHI L2k
=%, No.9%& (MW : #91355) 12 UV B & 80k
PEAERD S, No. 131N E— 7 5D L7,
#27TNo.7,8,9% % Peak2 (Fl fraction), No.
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Fig. 1. Sephadex G-50 Column Chromatography of Conc. MMAF

12, 13, 14% % Peak 2 (Sugar fraction) & L 72,

INHDFREHTONT o 2123 2 BB HILES
{ENRE % B2 IS Table 2 (27 L 72, L GERHI
7 MMAF, Conc. MMAF, Lyoph. MMAF (33
N 5RCELFHERER L > T 325, Conc. MMAF

? Peak 14rEliz~7 2 358 1 2 X504/
NDHTHY), Peak 2 3B TIZLBIFEE L2 124t
L, £2DO%MicdH % Peakl~2 SHE T RELAESF
L7z, Peak 2 @ 2 DD 5@z 13§ 4 BB fgs
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Table 1. KDO value of different fractions separated from MMAF

Fractions Absorbamce Note

at 549nm*
MMAF 0.15
Conc., MMAF 0.17 concentrated to 1/10
Lyoph, MMAF 1.10 1g of Lyoph. MMAF/2 ml
MMAF-OEP 0.00 130 ml of MMAF — 2ml of the sample
Westphal’s
Water fraction R 0.40 100m! of MMAF — 1 ml of the sample
Phenol fraction 0.025 100ml of MMAF — 1 ml of the sample
C-7 treated MMAF 2ml of Lyoph, MMAF+0.1ml of C-7
No. 7~No. 12 fraction 0.075 applied 1 m! of sample to gel
No. 15~No. 20 fraction 0.45 applied 1 ml of sample to gel

* : Tiabarbituric acid method?®
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Table 2. Protection of mice with MMAF fractions separated by gel filtration (See Fig.1-1 and Fig.1-2)*

Fractions

No. of survivors/

Mice challenged Related Figure

Concentrated MMAF
Peakl
Concentrated Peakl
Peak 1~2
Peak 2 (Fluorescent fraction)
Peak 2 (Sugar fraction)
Concentrated Peak 2
MMAF-OEP
MMAF-OEP whole
No. 8 tube
No. 11 tube
No. 18 tube
Westphal’s fractions
Water fraction
Phenol fraction (Whole)
Phenol fraction (No. 8, 9 tube)
C-7 treated MMAF
C-7 treated MMAF (Whole)
C-7 treated MMAF (No. 7~12 tubes)
C-7 treated MMAF (No. 15~20 tubes)
MMAF Whole

1/3 Fig. 1-1
3/3

3/3 Fig. 1-1
0/3 Fig. 1-2
0/3 Fig. 1-2
0/3

3/3 Fig. 2
3/3 Fig. 2
3/3 Fig. 2
0/3 Fig. 2
0/5 Fig. 3-1
5/5 Fig. 3-2
4/5 Fig. 3-2
0/5 Fig. 4
0/5 Fig. 4
0/5 Fig. 4
5/5

* : Mice were injected intra peritoneally with 0.5ml of cell suspended mucine containing 100LDs, dose of Pseudomonas

aeruginosa strain 1300.
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Fig. 2. Sephadex G-50 Column Chromato-

graphy of MMAF-OEP

2. MMAF-OEP OFME S
MMAF-OEP o % )V i’ <% — i3 Fig.2 IZ7R
L72d 9 ICFigl L3RR ®E % ), No8 % 12230
nm ORI E— 7 5% 1), No. 11, No. 18 &I 260
nm OWILE — 7 s b7z hs, D5 ED RN
8% — 13 260 nm>230 nm>280 nm T& Y Conc.
MMAF 02 h & 3B 5, @b, Wiz
L., KDO BRUHEE 32D s~ 72 (Table 2,
Table 3). ZH & NDSFED 7 25T 5 EEYLF,ERE
i3 Table1 27k L72 & 9 12, MMAF-OEP &k T
14EEEL, No. 8%, No. &L ZhENI/I
DEHFRTH -T2,
3. MMAF (& 3h3 LPS DHEMAS
Westphal i%i2 & ) MMAF 2 & i & fL72/k 8,
7 x / —)VBHERRRI D7V IEE Y5 — 13 Fig. 3
-1, Fig.3-2 TH %%, /KBTI, No.10 Bl —
75k, HEEEME bR, 72/ VBT
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Fig. 4. Sephadex G-50 Column Chromato-

graphy of C-7 Treated MMAF

32 223775 No.8, No. 9 FIcBEZID LN, g
HI3WREHI RO b7z, =7 Z BB iEs
(3 TablelIT/RL72 & 512, KB XY oK IZBE
FHREAT A > 12 DIz L, YL EBRIN 7 =/ — 1
ERAE T 2B L, No.8, No. 9 EoE %5 2
27 RI380% HEFR L7, C- 78 L 7> MMAF
DTNVIEE XY —3Fig 4R L9512 Fig. 1
7 Peak 1 (355X 115 L 72%%, Peak 2 S EDHA 1T
<, KDO, g bR & #1172, KDO & BEE Iz D W
T3 Table2, Table3 iZ/rL 72, C- 7 48 MMAF
2032 R HRE 2 8D % b o 72,

Table 3. Characterization of lipid separated from MMAF and variable fractions by thin-layer chromatography

Fractions Rf value
A B*? C*e

Ps. lipid 0.00 0.30~0.45, 0.61 NT*
Lyoph. MMATF lipid 0.00 0.29, 0.64 NT
Ps. lipid Met. 0.58, 0.87 0.30 0.45, 0.50, 0.90
Lyoph. MMAF Met. 0.58 0.30, 0.60 0.40~0.55
Conc. MMAF 0.00 0.25, 0.45~0.50 NT
MMAF-OEP No lipid No lipid NT
Westphal's

Water fraction 0.00 0.30 NT

Phenol fraction 0.00 0.30 NT
C-7 treated MMAF 0.00 0.32 NT

* 1 Petroleum ether/ethyl ether/acetic acid (80:30:1, v/v/v).

* 2 . Chloroform/methanol/water (65 : 20 : 0.5, v/v/v).
* 3 ! Hexane/ethyl ether (85: 15, v/v).
* 4 . Not tested.
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4., MMAF&HEER:&IREEFER

MMAF o B genF ok L TLPS®
Lipid A #8335 720, FBERE N TLCICL &
% RA7., FORMEIZ Table3 i2—+& L T/RL7.
BRI LT, ABZ—TV/=—T )/ BE&ZH
V72854 Ps. lipid Met. , Lyoph. MMAF lipid Met.
LIsMEE S L OBEIR Ry MIAEDLNLP -
72, zmao7aNsL/AS =N /KTERLLZED
2, MMAF-OEP Lif}i3 Table 3 iZ/RT & 9 %L
2Ry MBS LN, AFH L/ ZF VTN
ik aREHEE A FL T X T NVDOREBTIZ Ps. lipid
Met. 23 2#+ I, Lyoph. MMAF lipid Met.
TIZ 1D R Ry b RO LT,

1 ®

AERICE W TRBEEEZ R L 72 D3 Conc.
MMAFT (2 Peak 1 ¥ Peak 1~2 T#H - 725, THIZ
R L T\ %khEidPeakl ~2 (MW :4000~15000)
2t L7, & o Peak 1~2 4 iZ MMAF-OEP
DB & FO—BWH» &b (No. 118X Y)
P, BT LORIL X @EZ SN ko7, T
7+ H MMAF-OEP T2 Conc. MMAF 2388 5
NBESI A5 ) LT g3Hs2TES, &
4B ICR I & 5 component DEALNH 7o DT
wWhikEzZ LN, i, BELRDLNLLHT
Z kb, OEP O %R & MMAF O RIEIRMEIC
BEMNICRL S bbb EZ LR
MMAF-OEP & & iuBh #1213 548 D BLE A REb N
7=nizxt L, Conc. MMAF Tl38iFg- ¥ > X7 '
wsricid s KDO LB THh -7z, L2,
SERD LN, FONDFRED b DHIERREBHEIC
M5FT20TIdwhrbE 2 b5nr, Peak 2 12/
QHEEED D SN -T2 LIRS E R -
72h5, FOBBEIIM LTV, 72, Peak 2 1272
D5 KDO XS I IR~ S5-(3% 2
LNz,

7o LaRMEOT S F X2, LPS I3 H K
7242 TH5 MMAF 2 & i, BSEHFEEED
—B A ST WA I EHEZ b1LD, Westphal i%
12 & ) MMAF % 5t L72AkRg, 7=/ —VER
B THERTIE, MEDYILVIEH XY — L I3RL -
TEYH, BEBHEHER7 =/ —VTEIZH -7,
Cryz 592 Westphal 12 811 % LPS D47 (4,
LPS DR TH 5 Bk O-FrE ZHEORED
EREICE DB EINBEHIRL L &2k, O-FF

RERHECEAIILPS 72/ —VBICHERT
52 EFAEHTWA, 72, Amano 52, Ribi 5%
T K FXLoaTFoERLIC L 2 EEH
EEFREL, HoBFRMBERTEZ 5 LipdA D
BEBEMDELFEE LD LARTRINLELT
W3, Ng 590 O-FpREBERIEZ7)V2)VEY FD
ISR BIARRIERIE, Bl or=L T4 R
e X IIEES P L IFAT LN H B, KRERT
I3 LPS »iEFk & L T &5 KDO ki, €&
#RAH720KDO DIEWS /S8 — v r b, BERE
HRHPIZIZLPS DA% LT O-FFREVERIETY 2
v k, KDO % ##8 L7 Lipid A, %8 KDO % &
2470 LPSHEPa I L2 RESI L L
b1z, Lipid A »4gEE L LTo KDO D EFE bR
DEMDEHLLDEBRbLRE, LELINLHADLPS
BrE 12, FREND, HDVIIMAADLEINTRIE
filig % S CEBEOEwEEERT 2 3Ty
AP BN BMB Lo | b XL R EH
C- 7 T3 L 72 MMAF T3 MW [ 50000 Lo &
— 2 3B R LN Y, BEPERE D IHKRL
Twiz, 202 ki MMAF o&igphificizz » F
FXL v - BiEEDELED > T WA I E BZIRLIZH,
B TCIEX 7 L7 — R IC & - TH MMAF &
PRhEE S e b L o 122 b 6, LPS DIREID
hhkEnwrBbhns, LirL, C-7THREIZK HE
RO RO AL DT, SHICIKERENM
DR T BRI T OILENDH 5.
Rk & 5 12 pEA #hsesr & LT Lipid A i
BkAS ) - 2D T, BkIRE & MMAF X )#it L
RSB A R L7282 A, MBIk EA
BEEFEINTWEI Lhbhrotz, AF /)R
2T - TO RT3, MMAF HRD L D3RG
B L0 LhRRE, B2 TILOREBAR b
b7 BRBMBORENE 2 L7z, Ps lipid
Met. DEAREICRI=0.6 DA KRy br@H LI
e oleDiE, FOEESFTMBRIZ D EE
Z 5bhr:, %72, Lipid A DRI THS 3 &
FaXx s ReliEE (3 -OH-FA) BRI I2H~XH -
I—FNTEBELZE A, Ps lipid Met. Ti33
2Ky b RBHIH, Rf=0.4513 2-OH-FA, Rf=
0.50 i3 3-OH-FA, Rf=0.90 (3IetetEighnmg & it
E L7228 s L, Lyoph. MMAF lipid Met.
Rf=0.40~0.55 D 2Ky FIWFE LD TH -7,
LLEDORE OO L DI THEAIRE 2R LI
r =2, Conc. MMAF T3 Rf=0.25, 0.45~0.50



FRIRE B RKBRET 7 F > DR

145

D2RAKy b EBEDH, MMAF-OEP (23 2

MIEDHLNT, 200 3 KB TIZWFRIZL
Rf=0.30 fHEIC R K v b H3BD LN, L b ook R
e RBU AR ELTA L L, Rf=0.30 0
RE BB ZIL S Td 2 Tt I <, RE=0.60
ARy PEBELDTIZ e EZ LN, F1-
Westphal i 7 = / — )V J& 53 @ » MMAF - OEP
ST BB EIREIC I, IBEDEL D IEL WL o
LBbhz, ARDEBERTIE, 3-OH-FA»5
Lipid A DFHELZ L3 L L BHFEICR LB - 7255,
ST HEIC I VRET 2L 220,

FRARBE BRI 12 I3 %IEE & L CoME 0 1Ih iz
2 DEWEELH Y, FOHEHIRFIIIEETHY
HEEQU T LIRS TIINw, 272, BRSO,
ERICH T B RICHIBNT L £ TH LIS E N TV S
BEETII TS, BARERKECEEYSATS
D, A%z P 2EBNL THEBICHEL
)T rRAND—BRE L TELIZ MMAF 0%
2D,

#* L]

1. &# MMAF 77 F > O % LB ED S b
LB EEE X D b DIz MW : 17000 LL_E o 43 i@
& MW : 4000~15000 D53 T4 - 72,

2.MMAF 7 7% > £ ) #8722 OEP I2 { &ife
FHTERE A GRS & 72 h%, & v 737 3L MW :
8000 HERBIEME % & Ty I L R B RE AT 3R
L oX2% (AN

3. MMAF 7 7 # > 7» 5 Westphal i£12 & 1) 4
L7k AR (BRI I3 20 <, 72/ — L
J& BB B B IEE 08D & L7,

4. MMAF 77 F i3> F ¥ o -REE
AThH 5 C-7TRIIZ L) RBHEIBER %S .

5. MMAF 7 7 F > ORI IR E R 5
BMEPEZ LN, L)ALV TLCIC L 28E DR
DAMOKEFR LY, RE=0.60 DEANSE H A K5
D—=DTII W EEZ SNT,
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Summary

_ Numerous biologically active factors stemmed from Pseudomonas aeruginosa have been reported
elsewhere, and they are believed to be contributive not only to immunization but also to other biological

activities, such as tumor-necrotic effect, interferon
SO on.

inducing effect, stimulation of immune system and

This paper deals with the protective substances in our autolysed Pseudomonas vaccine which is

hereafter referred to as MMAF.

Alliquots of MMAF concentrated by ultra-filtration, original endotoxin protein (OEP) prepared

from MMAF, phenol-water extract of MMAF and C- 7, which removes bacterial endotoxin and nucleic
acid treated MMAF were separated by Sephadex G-50 column chromatography. Detection of KDO
and lipid analysis were also carried out, expecting to elucidate the role of Lipid A which might be
contained in MMAF. Protection of mice was demonstrated by fraction of MW : 4000~15000 in
concentrated MMAF and by fraction of 8000 dalton containing nucleic acid related substance. In
phenol-water extracted sample, only phenol-phase fraction reveals protection. Mice were not protect-
ed by administration of C-7 treated MMAF vaccine. The results obtained suggest that the conjugated
lipid having 0.6 of Rf value on silica gel TLC may pertain to protection of mice.



