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KB ieE K S B E kA SR RRE R

Yo% REHE* HAET
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LA AL A R A IR B » EE RS RAE R B RS ER (| Capsular
polysaccharide-synthesizing strains ; CPS ) ZiREMAfR - &R

(1) CP S #£K% NON—CP S i £ FERJIEMERK ( LDso : 3.2mg kg &
70.4mg/kg ) R i3 LW (LDso:2.8mg/kg & 44.0mg/ke ) BMERME
WE RS 2 BOOEREME - 7S B M AN Rru K - MRS B O B i 2
EEN RN BROERE (B %2 AR B R AL S -

(@)% B C P S BR#& Mitomycin-C  JRE Rk » HE ) AR Hitk
(LDso : 260mg/kg) AL NON-CPS # (LDso: 280 mg/kg ) > HER
Mitomycin—C j B sz CP SHkAIABIRZ Bt (LDso : 140mg/kg)

P EREINA CP S HEVNERZEYHES (LDso Hi 2.51 mg
/kg WA F) 0.08 mg/kg) °

(4)CP SEkRNON—CPS #r MBIt fin i b ma /) a BER
PR RC Y B S RIS 2 RN B AR BRI 2R

(5)2LL Mitomycin—C » spectinomycin » polymyxin— B » Colistin &
mEsFHFZ CPS ¥k 1 gt e LR R P R R 2 B e Ty - (B
$i51 755 TR 2 I HUHE ) RIKKRT TRE

e M 2 R e RN IR REERE T MEZREEEABRZE
A 18 EAHRR o B M AR E AR R REERFRERT - R
BB S R h 2 EBHREWHESZ — -

P —CPS# %o ¥ CPS BAFHERNERK
= Rt SR - BRI 40% Saturated
38 WA B E7EProteose peptone  ammonium sulfate YO KEBFE:@N - FI195E
glycerine salt $3igk » MARELNAE  HeREZWLIER T « HAERES]
%2 3ol SMUETKE ( Capsular polysacch-  fekpa U Efiik R ivIMieods » KLmBRAGHE
aride-synthesizing strains; CPS)JzNON BN - I ST AT K B @ o

* é-‘:l_tﬁ%ﬁ%&&%&ﬂ&ﬁ?&ﬁ&%
* 5]ty 37 o B B T B2 WY
REAt+=FmA _+mBEZE
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HEBI T ATHE A 5 B0 KBS PR R 5 |
FERERS Mk e (Secondary shock) Z &4y
E °

AR — B AR R TR R
BRI N R » RERREEXBRE
ZEERFEER T - R AEE 3 B R
FTRE BRI e, ©

MR &

i B 2K R R R B ERR BE L
FECEREES o Hrh BR RN 2 E— 4 BREFEPGS
SRR R I 2 JE IR S B SE E AE Hk (
CPS) 8, gk iR E— 2 BREMEEAE
& FUEi7%% 2 NON— CPS ¥ » &z btk
B dettE peangk 1 Bs o

SR B - KBRS LT 0 R
140 % Saturated ammonium sulfate
B LY B4R Sephadex G—150 ( Pha-

rmacia Fine chemicals » Sweden ) colu-

mn7E void volume MRS BRIALIREE
VT B A=

MR 2B : RGALANOS F&Y”
2T W NG B R C % (90
gmZ i A BN 11m] &K ) - & (
Chloroform) il Petroleum ether ; Jlt
GHE2:5:8) > RAWKK 30 5HEHED (
5,000 xg > 4°C) #% » B IRSMERT b EHGH
SBPE AL (Whatman No.2) » SHES P R
3¢k o it Petroleum ether g 5
Ll rotary evaporator ZE 30°C— 40°C JraAe]
Sea R > EMBE R ARBRIA R
ek RS o WRTmAKRKE RS 5
TR LR - %5500 10,000 x g » 30
min » 4°C ) BeEI LB - DB ZERAER
Kin > BLUAEA 80 % AKME2 —3K °
BHMBmLLZEE (ether ) ¥k 3K - RERE
BOE S » Rk 2B 2 I6% REREE AR
KRR EsE 0 (10,000 x g» 1 hr» 4°C

Table 1. Biochemical Characteristic of CPS and NON-CPS Strains

Property CPS* NC?’Z- Property CPS NC(;I;‘-
Hydrogen sulfide — — Inositol — —
ONPG + + Rhamnose + +
IPA — — Sorbitol + +
VP — — Maltose - -
Indole + + Sucrose —
Citrate ultilization — — Nitrate reduction + +
Lysine decarboxylase — — Mucoid colony on + —
Ornithine decarboxylase b + PGS medium
Arginine dihydrolylase — — CPE (Adrenal cells) + +
Urease — — Hemagglutination + —
Malonate — — (guinea pig)

Glucose + + Mice lethality (i.p.) + -
Mannitol + + Antigenic structure 086a® 086a
Adonitol + + :K61 :K61
Arabinose S +

*CPS: Capsular polysaccharide-synthesizing Escherichia coli. Strain which developed mucoid colony on PGS

medium.
@ Weak reaction by slide agglutination.
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) U R S RER TS ATRAR K » K TR

YA R THEE MRS (Antibiotics-
treated bacterial suspension ) AgHL{H
#&37°C FRERGE 16 /NP » HERESELL0.02
M Tris- (hydroxymethyl )-amino-meth-
ane I 0.9 % NaCl @& fiyE (pH 8.0 ) 1§
T3k - 2 BE IS5 ER S a4
F##70.15M Tris-Chloride pH 6.6 A9
W YREZ o BRZHAEREIEMitomy -
cin-C (Kyowa, Japan;1 #g/ml) » Spec-
tinomycin (Upjohn ; 200 #g/ml) » Polym-
yxin-B (Meiji ; 1,000 #g/ml) [ Colistin
-M(Meiji ; 500#g/ml) #& 37°C » 30 43$&
JEEN » LA ESEAE L O 15 258 (1,000
x g) c REMERSIMAS 10 FEAE
Yk AR ns AR 30 4 > RHLL0.02
M Tris-Chloride 2y (pH 8.0 ) {#H¥k 3
% > WOBGHEE R R BRI » MZIE R 100°C
R 1545048 1120 6

HEERRRE 2 BA%E © LAICPS #k XNON—CPS
HRREI (1 mg/mouse ) BIIER EIHHK (
0.5ml/mouse ) 4 ICR ¥/ ERE » &
K9 5 ml & PBS A ERiFFR 2R M2/
EBUERE » FEo R A RER IR gt - LAmBR
TR A SRR e MR S0 K Ao 3 1 BR © BE R
PEwE LA 800 x g B> 10 &M » BR 0.1 ml
LR 100 ml B3 PBSinLARGRE » HH 0.1
ml BRI ¥k HBAT Heart-infusion (HI)
agar WRAHEZ » K 37°C » 48 /NIFIER
BEH R o VORISR e
BRIEA - R ZIHELUSM 5 £ 2T HEx
Tz @

%2 RE &Y (Bactericidal activ-
ity) RA#HRZ £%FH (Endotoxin det-
oxification activity) :

() MiEZ 8R4 - ¥ CPS ke NON—-CPS
PRI IR ER 6 /)N VAR - Eh
BEb R 2t - 1 75 S HERR B — 80°C R o

K A5 S S BB PR R R IR 2 AR

@) I REEES 8 0 K10 EREz
18 /\Es Staphlococcus aureus 209 p ¥E%
# 0.1ml # 1 ml [fujF & HI broth BAEKH
» 8 37 °C KB HEIE 2 4 /NR R » 45 LA Man-
nitol salt agar ;tEIE% o LM EEInEK
FRMIE 2R EENE - HAEH R EE KR
B R R BRZ I 100 % ©

GHEEAER 2 ABIFM - £ 0.1 ml i
ER 5rg NFHE (Escherichia coli 0127 :
B8 ; Lipopolysaccharide ; Difco ) &K
B 37°C Ki il 4 /JNRgtE » LIPBSHE 5 #g
AR 0.04 #g/ml » REFE & Ac-
tinomycin-D ( 32#g/ml ; Sigma) E&Z
» lRHEA# 1 ml /mouse FEHHR ICR #/h
FSUERE » 48 /RFARBIEE HIER Y o

Candida killing : £H0.2mlfy 7 X
10¢ cell/ml 9 Peritoneal leukocytes (
#A*Medium 199) » Fetal calf serum -
Phosphate buffer %7 X 10° cell/ml 3
24 /|NE§Candida albicans ¥EEEWEN 37°C
KiGHEchR T 1 /M - B 15 DEREBN L Kk -
BAEIILER kP& IMA 0.2 ml#INa
deoxycholate (2.5% in saline ; pH8.7)
REREME » 54 @HEXRAEN 4ml /5
0.01 %Methylene blue » L11,500 x g B
{0 5 8 - BRI LA FRET AR At 55 200 @
Candida albicans > §i8% Candida albicans
BFEE-R o

B R

HWIBRBEREZ EZR « DARUEA
et RHLEM: 2 CPS#k & NON—CP S ¥ » fi
BREMEABEEREERT 2 8 - R
18/NB¥HI broth FEEEFEERLIZE
BSRE (1.13g/1 K 1.24¢g/1 ) » (BEV)A
B2k b ) B IR WIREA9ZER » b CPS
PR ANGR Ml B (LDso : 3.2mg/ kg ) B
B3 b1 (LDso : 2.8mg/kg) » RptfLst
## (LDso: 0.3mg/ kg) ® % # NON-
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Table 2. Acute Toxicity of Mitomycin-C
Pretreated Bacterial Suspension to Mice

. Treated with
Strains Mitomycin-C LDso (mg/keg)
Yes 260
CPS (E-4) None 140
NON-CPS (E-2) None 280

CPS P o {H % 2 B N E AR AEZ
NEREMETRNE ( FECCERE 42.9 %) © N 2
FizmMitomycin-C EH 2z CPS ¥k » I

ml 2 CPS ¥kl e (2 mg/ml) R&Ge
FI 2 /MRF - LR e B R 2. 38
X 10° cell/mouse Hugufd inFl 91 X 10°

cell/ mouse RHEHMEFFTE 73 X 105 cell/

mouse ZfHl » FMIRZWEEERRH 77.3
+ 5.4 %1% 87.3 +3.2% }. 86.2+3.8
% » T AR S R R — AR A S8 (>
X 107 cfu/mouse) 4 MAME A - B
NON-CPS FEIESHZ /N & KEle M B
et in - iy 2/ 2 39 X 10° cell/mouse
6 /)N 73 X 10° cell/mouse © M
VEH RILUES T 4 /NRSE i e 95.3+2.2 %

‘ ¥INE B BOERE (LDso : 260.0mg/kg)
il Bkl Mitomycin-C 0.2 [ —FRi2 4
| PEFFPEMFRHST 145 (LDso © 140.0mg/kg)

» B e PO 1 K 6 /) RERE R 76 X 104
cfu/mouse > #t CPS L. NON—CPS ¥

| » HEERFELINON-CPS#E (LDso : 280.0

mg/kg) ° & CPS FkBil NON-CP SHE7 [ #
NERTEE 2 FEFEREE R Mitomycin-C

/N BT et B Emma et - PUnEETER
FoA B EUERE S o LA CPS ¥k 18 /NFF HI Br-
oth 3%# LRSI AR - B/ ARERE

FEIFRZEMME - HIEIE B RIS R B 2 B 5H NON— CPS BERUIAER (%
5 4 ) o g CPS#kEk NON—-CPS k¥ Bkl
e B e % (%£3) 1 LL0.5 R e ARt % A EIEF - 8¢ HI brothiE gt

Table 3. Changes of Total Numbers of Intraperitoneal Leukocytes,
Phagocytic Activity and Extracellular Bacteria in Mice
after Bacterial Infection

After No. of leuko- N(I)I.u(l):rel))( tre;-
Challenger treatment cytes (x 105 Phagocytosis ec'e [ ]O4accf
(hr) cell/mouse) e .
/mouse)
2 91+224#* 77.3+.543%* 1,000
CPS (E-4) 4 312k 87.3£3.23%* 1,000
6 73+7 86.2+3.75 1,000
2 29+7 93.7+2.83 224+129
NON-CPS (E-2) 4 57+7 95.3+2.20 189+109
6 739 83.3+2.91 76144
Control 0 38+3 - =

Each group of 5 mice was used.
# Meanzstandard error.
By student t test (vs NON-CPS): *P < 0.001, **P < 0.01 and ***P < 0.05.
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Table 4. Total Number of Exudate Leukocytes in Mice after Treatment
with Bacterial Culture Supernatant

After No. of leuko- Differential count (%)
Challenger treatment cytes (x 10°
(hr) cell/mouse) PMN Macrophage Lymphocytes
2 35+12# 82.7+2.7 11.3+1.4 6.0+0.4
CPS (E-4) 4 39+9%* 77.0+7.2 13.0£5.8 10.0£2.7
6 57+4%* 85.0£0.9* 10.0£4.9 5.0%4.1
2 3242 80.3+4.1 11.3x0.9 8.3+3.3
NON-CPS (E-2) 4 57+3 80.7+£3.3 10.0£1.3 9.0+2.5
6 7249 87.0£1.5 10.0+0.6 3.0+1.0
0 30+8 79.0+1.2 7.0£2.5 14.0£1.5
HI broth only 2 60+12 86.0+2.9 53+1.8 8.7+2.8
(control) 4 9016 76.7¥4.4 8.7+1.8 11.3+22.4
6 87+19 89.7+3.5 6.0£1.5 43+2.4

0.5 ml/mouse of culture supernatant was used for challenger.
# Meanzstandard error. By student t test (vs NON-CPS): *P < 0.05 and **P < 0.01.

Table 5. Serum Bactericidal Activity of Mice
After Escherichia coli Infection or
Supernatant Challenge Against
Staphylococcus aureus 209p.

Challenger
Strain
Bacterial
. Supernatant
suspension
(%) (%)

CPS (E-4) > 100.0* 74.5
NON-CPS (E-2) 32.2 37.5

T
Conttol 31.7

Blood specimens were collection from 6 hr after the mice
were challenged i.p. with 0.5 ml/mouse of CPS strain (2mg/
ml) and 24 hr culture supernatant, respectively.

*Percentage of bacteria increase=

No. tested-Initial No.

Initial No. L

20 ek o Hp CPS gk 4 /MRFERAIA
R Z ANEIE F o

B CPS ¥ % NON-CPS ¥R L %% LiF
BN R - B EEE LR RRER
Mz :

(1) ¥ Staphylococcus aureus 209p Z
PR (£5 ) ¢ CPS BRRRPRIIMNEH
TESE 6 /NN AR 2 I - AR DR
£>100.0% K 74.5% » #NON-CPS Fkz
32.29% K. 37.5%HE 3.0 55 2.0 FUL
» i NON—CPS HRaI{LL S Fde/ ) (2 St
2 BHEEN - i CPS HRE UM RES A
Bl HInEREENERR PR o

QBRI (0127: B8 ) AFHRZE
HEIEA (%£6): CPSHEG6/NFR/INE B
I 2 TSR3 S Atk NON— CPS kK IE

Table 6. Detoxification of Bacterial Endotoxin
by Bacteria-Infected Mouse Serum

Detoxifying agent Deaths in assay mice

CPS infected serum 6/8 (75.0)*
NON-CPS infected serum 4/8 (50.0)
Normal serum 3/8 (37.5)
Endotoxin+Actinomycin-D 5/8 (62.5)

*Dead mice/tested mice, figures in parenthesis show per-
centage of mortality.




Table 7. Potentiation of Pathogenicity with

Exotoxin
Exotoxin added
Chal- (LDso ; mg/kg) Relative
lenger* potency
Yes (5 ug/ml) None (0)
CPS (E-4) 0.08 2.51 31.3
NON-CPS
. 70.44 2.2
(E-2) 32.31

*Challenger: A 18 hr heart-infusion broth culture was washed
with normal saline three times, then made into suspensions
of different bacterial concentration either with normal
saline containing exotoxin 10 wg/ml or with normal saline
without exotoxin addition. 0.5 ml of each suspension was
injected intraperitoneally into a mouse.

W AR PR (FEC-% 75.0 % » vs 50.0
%% 35.0% ) o i CPS BREEHRVIEBUM i Z
FFERE AR ARG B ©

CPS Kftifbst K s M e B
RGeS (F£ 7 ) 1 L5 #g/mouse (5
0.25mg/kg ) fifLsRESPER » X1

5| RE R A AN AE RERFEL < (HEH CPS &
SRS @ 858 CPS MR IE Bk R
9 31.3 % TR SRR ARAT 1R & NON
~CPS (R BRI 2.2 {5 ©

CPS ¥k & NON—CPS ¥/ AR RE H
25 . CPS pREL g% Lilik 2 R %
ARSI CPS 2 GRS R R 4t
BB ELFORER (%8 ) » (ANON
— CPSHERHIT % Lk R/ AE CPS
PR /155 R 5t Rl Bl B26E ) » HAP@ENON
~CPSHRREIR gy /B A IREIE R
e o B E Bl R i Ll Cellulose
acetate membrane [MiFE&E R BK D2 G
B R AR PTEMZ 71— globulin B
S0 Bk A R TR AT B BRE 0.2 FRINE
ATHIBRER o

LMK AR 2P REZ CPS ki
B R ERL - I RE AR CPS K

Table 8. Protection of Mice Immunized with CPS and NON-CPS Strains
Against Bacteria or Exotoxin of CPS Strain Challenge

Challenger (E-4)
= in¥*
Strains Immunogen* Bacterial Exotoxin - 'yglobulom
; (mg%)
suspension (0.5mg/
(2mg/mouse) mouse)
Bacterial
CPS (E-4) suspension 0/8 (0) # 1/8 (12.5) 0.49
Supernatant 0/8 (0) 0/8 (0) 0.26
Bacterial
NON-CPS (E-2) Slspension 4/8 (50.0) 6/8 (75.0) 0.42
Supernatant 8/8 (100.0) 8/8 (100.0) 0.20
Non-immunized mice 8/8 (100.0) 8/8 (100.0) 0.20

* |[mmunization: Mice were injected intraperitoneally with 0.5 ml of heat-inactivated (100°C for 15 min)
bacterial suspension (MacFarland No. 3) or culture supernatant of CPS and NON-CPS strains respectively.
The immunization was boosted once one week after the injection. Another week after that, the immunized
mice were challenged with bacterial suspension or exotoxin.

** E|ectrophoretic analysis of mice serum on cellulose acetate membrane.
# No. of death/No. of test; figures in parenthesis show the percentage.
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Table 9. Protection of Mice Immunized with Antibiotic-Pretreated Bacteria
Against Bacterial Suspension or Exotoxin Challenges

Pre-treated LDSth;f“te)?‘;;enal Relative @ SI::IIt:r)\(;: ~-globulin*
. . 0
with (mg/kg) resistance (0.5mg/mouse) (mg%)
Mitomycin-C 23.5 9.4 6/8 (75.0) # 0.80
Spectinomycin 16.9 6.8 7/8 (87.5) 0.94
Polymyxin-B 35.9 14.4 3/8 (37.5) 0.82
Colistin-M D** - 4/8 (50.0) 0.78
Without treatment 23.2 9.3 0/8 (0) 0.48
Non-immunized 2.5 1.0 8/8 (100.0) 0.20

* Electrophoretic analysis of mice serum on cellulose acetate membrane.
# No. of death/No. of test; figures in parenthesis show the percentage. For the method of immunizing mice

see table 8.
**Not determined.
@ Tested group/Non-immunized group.

Table 10. Candida Killing Activity of Peritoneal Leukocytes in Bacteria-Immunized Mice

= 1 1 [
Strain No. of leu ; Candidaci- Differential count (%)

(n) kocytes (10 dal index™

" cell/mouse) PMN Macrophage Lymphocytes
CP(SS§E-4) 2.72+0.24* 21.4%1.50 56.8+4.10 26.0+2.70 17.2+3.40

@

MN(‘SC)-CPS (E-4) 3.06+0.23 19.2+0.97 60.0+2.00 24.8+1.90 14.6+2.80
NO(T;I)-CPS (E-2) 2.94+0.30 21.4%1.50 60.8+1.90 23.4%1.60 15.8+2.40
C°E‘5‘;°' 1.84%0.31 20.6+1.30 41.71.40 40.0+0.50 18.3+1.40

# Candidacidal index: Percentage of dead candida (blue color)
* Meantstandard error.
@ Mitomycin-CPS.

2R RS RIS R AN BEEHE T (
£2R9) o/ EFEHFAK (CPSH) M
B2 RO ELIEH REFHBEBCR - MiMitom-
ycin-C » Spectinomycin & Polymyxin-B
S4R|E Y CPS Koty ARBOR R 53
R4 LDso BRI 9.4 15 6.8/5 5 14.4

in test — percentage of dead candida in control.

{2 » (HERISHIAFR T kAR G B R
NEBZ REEBCE - B Polymyxin-B W&+
> RIERAREMI =5 o R R AN =] ARG
r—globulin & &FE0.78mg % — 0.94mg%
B8 > Bz HE (0.20mg %) B CPS Ik
e a2/ AR (0.48mg % ) LENRS
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» BESRIS DA R R BRI R st i 2 /s L
FIRRGHAR PO B )y - (A% CP S Biohas
REHTZBEET) » B RIS PUEF Bl 2 [
PRSEEEE BUER RS o
CPS# » NON—CPS ¥ zMMC—CPS

RRSE RN S IR - LR e A0 B S R 3
Candida killing B /7036 10 Atz » LAKG e
#MHu%L > Candidacidal index JFIERZ4d
FRE - 3B ZMZERYAE - Hh MMC
—CPSERRIEHE 2 M et SRS 38 n (3.06
X 107 cell/mouse) o

& W

KGR RZIRIEEET - BRI E Ak
St - BB OMR B PR RILLEY N B RS Bt
P (LDso ) BB 1 o JE IR Mk 2 KIR
HERREE R BN ARBEA SR
JEREST Kl S B 2 B o KR L)
BB BEERE - /N B e iR B 2 384k »
MFEE AR HE 2 T R v K R gk
NEFBER AR IR o FER BB
Z TR FEA e 2 e B ) B s S R
Tz—-o
CPSEk K NON-CPSHIRTE PGS k2%
AEEMRET © RERZFII MR LGS
REIOF 0 AT BT A NE RS
RGHET) » RHOEE Ll ARz S R
W EZ RBEREST o TtEEE HICEr ML B(E
R BRI Z MBS — BB 5 o
CP S ¥Rz ML FER A CPS f4
B NON-CPS BR¥P/INARZ RGeS o
R M R BUEHRE 0 CPS B
HIRREZ BT NON-CPS BREIA » i
Bt R AR R 2 FEE - WIRE R A %
o RIRBCALSNOS K45 9 ks N
F#EE LIMitomycin-C 8> CPS fh& »
AR BIER R SHT - AICPS Bk
NON—-CPS BRI MEER o KB E LR G
I RER 2 A RE ) RN AR IR R IR B i
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25 °

NG A R P9 7 S B I R
W B I - SRS 2 AT e B RS
R A EYIMBAGR *° 3’ - HOHNSON &
WARD 5 "R B A% 2 £H5EH
# Cs & Ce il AIF1E o E/ERS CPS
REGER L NG R SHE - Haf %% St aphylo-
coccus aureus 209 p Z 3% FEME RIS
BARARIEZHE » B NON—CPS HRRHRILIE%
LIRS - BOR B IE R HIR A B RUn 2
PSR ZE - B BEZ BB MERE RN
FRE o FEH CP S B R EBUlm i B TS
YRR RR LT TR 2R EEWES — -

HEEEARE IS #7 > CPS Bk
HIEE LSRR AR, - 8 CP S HRadist
FERTE SHEDRE TS R 2B B8R (167K 87.5
%—100.0 % ) » INON—-CPS FkRIE » T
HLUA M4 RgEZ CPS #» Hag/a
FUER AT LIS CP S BRER Yz BhBsES) »
fAMitomycin - C g E kR Rofiz /)N BUE K Rfiz
MARZLDso 1255 9.41% - (BB SR 5
ZREBR AN BFRRE CPS FRREE (
FEEK 0.0 % ) BIE T ¥l CPS KK
NON-CPS HAFBERE AR - B CPS
PR G 2 B BUSCRAEL ( B SR 57.1 %
K 75.0 %) o /A BUERS e ) £ KA 4
PR Z REHET] ©

H LAEZ B 7Ef8 5 » KE#EE CP S B
—RE AR R A RBOE R S E AR
o FOE BUARR T R 2wt < MEEEEE - e 1M
MBS BBSHEBBRIR T RE R [tpk © 97100
» 1 NON—-CPS #RAIAE - i B/ AR
ZIRIE MR R IERE T o B CP S Bk 2R R
PR RS S A EH R RE
TR RIS R EEWE o
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Studies on Pathogenicity of Capsular Polysaccharide-
Synthesizing Escherichia Coli Exotoxin

CHENG-CHUANG TSENG, HSUEH-CHUAN Wu* AND YUNG-TZER LiIN**

SUMMARY

Two strains of Escherichia coli having similar biochemical characteristic, one capsular
polysaccharide synthesizing (CPS) strain and the other non-synthesizing (NON-CPS) strain,
were used to investigate and compare their pathogenicity and immunizing capacity to mice.
The results were as follows: (1) The pathogenicity and toxicity to mice of the bacterial suspen-
sion and the culture supernatant of the CPS strain were stronger than those of the NON-CPS
strain. (i.p. LDso: 3.2 mg/kg vs 70.4 mg/kg for bacteria/ suspension, 2.8 mg/kg vs > 44.0 mg/kg
for culture supernatant). But both strains possessed the similar toxicity of endotoxin to mice
(mortality: 42.9% vs 42.9%).
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(2) When the CPS strain was pretreated with mitomycin-C and heated, its bacterial suspen-
sion showed nearly the same toxicity to mice as the NON-CPS strain (LDso: 260 mg/kg vs
280 mg/kg). However, the mitomycin-C untreated CPS strain showed stronger toxicity (LDsy:
140 mg/kg).

(3) CPS and. NON-CPS strains showed significant difference each other in the change
of the peritoneal leukocyte number, phagocytic activity and extracellular bacteria number
after CPS or NON-CPS strain infection or their culture supernatant challenges in mice, respective-
ly. This phenomenon was also observed in the bactericidal activity of infected mice serum against
Staphylococcus aureus 209p and detoxificational ability of the serum against bacterial endo-
toxin.

(4) A very small quantity of purified exotoxin could intensify the infectiousness of CPS
strain to mice.

(5) Defensive activity of the CPS and NON-CPS immunized mice against CPS strain infec-
tion and its exotoxin challenge showed significant difference. The survival rates of the CPS
strain immunized were 100.0% and 87.5%, and those of the NON-CPS strain immunized mice
were 50.0% and 0.0% after CPS strain infection or exotoxin challenge, respectively. In the cases
of the culture supernatant immunized mice the survival rates were CPS 100.0% and NON-CPS
0.0% against CPS strain infection, and 100.0% and 0.0% against exotoxin challenge.

(6) The mice immunized with the CPS strain which was pretreated with various antibiotics
mitomycin-C, spectinomycin, polymyxin-B or colistin-M respectively, obtained rather good
protection against bacteria infection of the CPS strain. However, their protection against the
purified exotoxin challenges was remarkably lower than the mice immunized with the antibiotics
untreated CPS strain.

(7) The mice immunized with the CPS and NON-CPS strains showed similar responses
in their peritoneal leukocytes number and candidacidal activity.

Therefore, both of the infectiousness of bacteria themselves and the defense ability of
the immunized mice had intimate relation with the presence of exotoxin. Namely, the exotoxin
is not only the decisive factor of pathogenic E. coli, but also one of the essential substances

for immunization of mice.
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