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Bacteroides DIRIEMEICE]$ 5 WF5E

FRKFEFWER ORI FERE (B0 FHEZ8ER)

B OK

W -

(RBHIS84E108 5 A& 1T)

CIREE3ED Bacteroides DIREME et T 572, £3, B. fragilis 1010 ORE#EMR % /A L THERE
EER T o o, TF HH0D 48 BRI 0.2 ml £ v 7 AREIRICES LI L 22, 10 Eh 6D~ T R
OMIERR L 72, ZOEMIL 115°C, 156 FOMEC & - THEE Wk o7z, TTEK, Bacteroides RO
BEEELIASNTOEVLDT, BN bBFENE2 LD IOBENEOEITH LN DVTEIL
BEL7:, BB E 4°CTT20 5, 1300XGTELL, LIEWLEESTL, 20 LERCZE Bk
FHAZLRTCERD ok, LL, BREEFHAEL, IhtvY ADREERIZ0.2ml FH LI L2
2, T OREFEMEEED, 0O LDyl 5.35mg Th -z, WIZRRIIHT R LTI, BIE
3.1mg/kg #HEE Lz, Biz, ZOBERHAER O Shwartzman FiEE2BE L 72, FRERE L L T2,
4, 8, 16mg/0.2ml £ &L, FEWK L LT 16 mg OEFHAMEF 2RV 71225, RIGEEETH - 72,
UL l, SEREEE LT, E coli-LPS0.2mg £ L, 4, 8, 16mg CREHMEETLL.

M EDEEBRCES &, B fragilis, B. thelaiotaomicron, B. melaninogenicus, B. distasonis, B. ovalis 7
Y OORERERO Bacteroides 12 #i & VRS 9 e 0t¢ A v T, Shwartzman RIGEHEL 72,
Y Bacleroides species DIHT %Mb ¥, £TOEMIC Shwartzman RIGIBHETSH -7z,

LLEDFF B &, Bacteroides species DFEEMERABRICELUL PEICL 20 0THD EZEALNL.

Key words Anaerobes, Bacteroides fragilis, Pathogenicity, Endotoxin like

substance.

DRSSO RREG A EERIC BV T, LELIEE

BT BEETH 508, FOREEOKRTSE— M,

BEEHILVRFFEHLE SN TOIEERETHBY
. OBERCRSEEROBERNBFEELTSED, b
DR OBERIE 1 ml MY 51T 10%cells FET 5
LahTw3Y, BERBEEMOEEE L BEREO
REEM DN v ARRINT VL EY, BEAOE
H MR EEOBIND 5 WIZFEREED R
L0, BEEMNAE S opportunistic infection DFEE
B L TEEZREEEL T3,

W, BRIEEEORETC & DRENE I X 5B
FEASTEE & h, DR T b EREIE B O BARREAES]
HHORBERPERNSL->TETHSE, Bl
TEELEREBETIERNNSY, ZOBOERED
FEAPIE, BEEERIEREELERALENT
2L EEMBREEETH S EWMESLTVLE?, Ly

L, BERICBWLTRIE, HICERESNTWE I F 4k
MBS ARE TH % Bacteroides DIRFRMIC DV TE
ER ¥ 2 9 B2, Bacteroides DIFEMC ~ 7 ARSLHD
&% 15 EEICHEE L. Bacteroides DIEEIRD, &
HERTERIIEERSAL I ELOT, AWT
BRoOBMEHERET 2ENT, BXOKHREB I 4
fo. i, ISEE»SEBELNLERIIDVLTLE
Rz >wTREL 7.
S L UFE

1. REREY

4% 6 ~ 7EER (8 20~25g) DD ddy Fe v A
1% 8~ 9 AN (#250g) DD Wistar £7 v b B
kU 11~12 TS (89 2 kg) OO R R % EERICH
AL,

2. EREHK

Studies on the Pathogenicity of Bacteroides, Hirokazu Miyamoto,Department of Dento-Oral
Surgery (Director: Prof. Kenzo Tamai), School of Medicine, Kanazawa University.




‘Bacteroides DFEE M 675

KBAFEFRUEDFRE,L»S 581, B
fragilis 7000, 7001, 7002, 7004, 7008, 1010, B.
thetaiotaomicron 7005, 7006, B. distasonis 7007 8 &
U B. oralis 7010 & M4#=E THRUL, DR X D O -
[BE L1z B. fragilis KT-32, 33, 34, KI-3, 5, 11, 14, 22,
23, SI, T-28, B & U B. melaninogenicus KK-1 D
22t RERICMHEL 72,

3. (RSB

EEICHEAL EE AR & ) Y8E TORRRS
ME SRR L U THEAL TEEH - EHEHHY

(TF medium + B7K) ZHEMAL .

4 . B. fragilis o353 B 0O ERE %

TF medium (FREEHIZ 15ml) T 2@ 37°C-48
FERHE(CHEEE U /2%, TF MEEHSEHIC IR L, 20
2o =—%%IZ, single colony isolation L 728 % {#
FL7. &5iZ, TF medium (FEHEEHIC 15 ml)
12 37°C - 48 BERAIRTEE#M%, 201 ml 9% 30ml &
HO6AEDHEELT Y (30ml D TF B SEENT
WA VIZBMEL, 37°CT 12, 24, 48, 72, 96, 120B%
MENZNARERL., ZOBERE <7 ADEHIR
120.2mi BEFE L, 3 OBOBIEELARD . O,
AR I R R iERE LR, LT L ze v A RHIRL, &
B OMBEENRRLHE B ko7,

5. B¥NEE

B. fragilis D &G & - OB EE O 4 B E
13, FIRBREIC L > TEHL 2.

6 . B. fragilis O¥E#H R ONIEFE

LEDOTECE - THAREEE S DELCEERBY
f2. 2M 3 ml % 100 ml @ TF 53#1(100 ml @ bottle
Uz E) ICRAEL, 37°C, 12 RERIATEIEL, 20 30
ml % 1000 ml @ TF %3 (1000 ml FED bottle i253
) T, SSICHMEL, ITCAIFMIEEL L (TF &
HIZTXTagar REDLDERVZ)., TOERE %
1,300X G+20 43fH, 4°CTCTHHELL, 20 LEHR
IZ toluene % 10%OE G MA THRSREL, —K&
4 CTIZHE L 72, £ ORMREAR KRR S & 72 1K
TH## L T toluene %KL, =7 ADRHIKIZO0.5
mlEEL, 3HBOBGEELRD T, ZOERD LE
WelE i & N TR TEM L 7.

7. BEIRLIEEOERE

FOBRIETEH o N E 2 WEERK THRKE, W
BARK 50 ml %00 2 BHWALEE (Ultrasonic dis-
ruptor, Model UR 200 P, TOMY SEIKO) T 145w/
20KHz- 1 57f#, MIXMIZ 20 SEEBEETT- /2, 2
D% 10.000 x G+20 53, 4°CTTHARELL, b
B % BESEIR L TR & LEBRICHE L 72, ERROME
ML T, BEEZRL BT ROEE2»REER

KICHREL, w7 AOR#EIRIC 0.5 1.0, 2.5, 5.0,
7.5,10.0mg * ZBE20EDDFEML, 3 HEORIER
ERDL, kb, BERLEC L 2HEERERH
9B5%TH o7z,

8. Sv RTHEICL BT

v FOBEEEBMA AN AL THEL, AY /) —
LTHER, HERCBTELER2EEERKTH
WL72.5 5,10, 15 20mg B RTEREL, &
HENC R OZEL % 14 HMBEL 2.

9. RBMKER

REMMERBIEOICECTHITLL, 183ED
RAEEFERL, EHOFZE, MBCEBREAEL,
LHEXEEETL, 2, JEFMICERICHBL . B%
B % control & L, K& 1 kg %Y 50, 25, 12.5, 6.2,
3.1, 1.5mg DFBEOMEE S 2.0ml OEEERK
IR L, 19 2 kg ORBO EEHIRCEER, 1FH
B & 6 FM & TRREFFNICHRIR L 2o, 3IEH 2 TR B
BB L T0.6CULDBELRE L D 2F
BEMELHEL, TORVEEFEL kg YU VOEER
TRDI2,

10. Shwartzman RGZ{EA v 5 BEHOIEEH (%

i) ofEslE

100 ml FEDHFIEL > 12 TF medium 100 ml = A
i, FIEEL B3 ml 2BHEL, 37°C-24 BEf 2 L
L 48 BEIRER L 7o, LEEFARR, MERHAEL - b0 %
FREGRLALWTHESBI 10.000X G20 4H, 4°CT
TWHIE L, %O FE % Shwartzman RS F ¥
WL TEBRIZBL T,

B %

1. B. fragilis 1010 O3S eREM (1= & 5 BFEse

B. fragilis 1010 OIEEMM L v 7 AOBGEEY, 1
BEI0ETHI L. BRER1CRET I L, 1255/
EEEDN.2m 2T AQRBRICEE L LS
2,10 EH 1 EEFEICE S Lid7:, DT 24 FiRE
WEEELLYY ADOBIERIT 0% 4D, 3 51248
BRI T3, MIEE L 60% £ ERBEOT TREE
BR U7z, UL, 72 ReRTssseis o B0 L 2 TEO BB
i, 40% L ETF L7-. 96 RERIREE T, BOSEHRG
20%, 120 BSEEER T 10% BT L 72,

I OREBEETICE 05 BEOREWEC OV THRE
U7z, AR FRMEIEE D 7.8 X 107cells/ml D EFE R E ST
BT 10 B~ 7 ACERIEST L, TIREC S E b
D% 115°C, 15 SFINELL T, & 512, 100D~ 7 A
BL, FONSTEOAEFEXTD, B2 X - T inactiva-
tion 8B I LidhwnI LAHEAL .

LEHOBEZ OEERMTEOARRERNELLEZ
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%, 12 R o> 4 F0E 5.8 10°/0.2 ml, 24
BEREC1E 3.0 108/0.2 ml, 48 B T3 2.2X107/0.2
ml THo 72, 72, 96, 120 BT, &24.8X10°/0.2
ml, 4.4%105/0.2ml, 6.8x10°/0.2ml & ¥EREEHD
RBL L LICEEBIETLTLIHEETH -T2,

Bl OB 5, BIEE L ARKORICEHS
7 FERAIIE & L F, bacteremia & U £2 L A EE
WEZICL D77 AOFRERRLI,

L L, ¥ 5007 bacteremia (2 DWW TRETL 72,
AQ PRI L BB D 0.2 ml, AFEB1.6X10°%
B L, 24 BERIBAIAICSETS L 2= 7 R Ol & $RER
L, A EBELL LIS, 1.1X107/ml LEEL T
Wi, L7csS-C bacteremia ® Ron 3 2 L AVHIER
Lie. ATREIEESICEELL 200, B, B, BE,
KBRS b Bacteroides ZHEH LTz, o8B, =7 A
B OEER, BRUE - THRUANEL LD, &
BHELETL, BARO AR ER T, FELLIZYTA

B2 A XD 24 BREPICSET L 728, EfF Lo ey
2122 HELE L D REICEEL, 3HECIXEER
WEETH -7z, $72, HEHBMOZEL Y ADETK
M SCIEY L (A 2P AN

2. BEBEOBREME

S RO EERT, * OBILRIR AR R D WS I
HHOTHR O EHERL, ROERBEEZB o7,
445, B fragilis 1010 % TF medium{agar 22 %)
12 37°C - 48 BERIEEE L, ZORERKRE 1#L0IEoR
v A DREIKI 0.5 ml B L, 52% DEVEILE £
7z,

WAz B, fragilis 1010 O FIGHIEMIZ B 1T 2 BEHE
MBEIZ DL TESER LRI L2, TORRIIR2C
F¥ 2k ¢, TFmedium (agar ¥2 %) T 12 K%
Uizig, BEWRAAEL EO LFRE 7 A OERK
0.2 ml ML 2 A, 20 B 6 IEASSET L, B3E
FL30%ThH -7, 24 EEEEEROBERLERT

Table 1. Lethal toxicity and viable counts of the cultures of B. fragilis 1010 at different

incubation periods

Number of dead mice/10

. ¢ i /
R e Y e
12 1 (10.0) 5.8x108
24 4 (40.0) 3.0x108
48 6 (60.0) 2.2x107
72 4 (40.0) 4.8x108
96 2 (20.0) 4.4x108
120 1 (10.0) 6.8x10°

a) one fifth ml of culture was i.v. injected into mouse tail and Reading was performed
3 days after the challenge.

Table 2. The influence of different incubation period on the lethal toxicity of treated
cell suspension®

Number of dead mice
/20 mice challenged
(Mortality %)

Incubation
period (hr)®

12 6 (30.0)
24 9 (45.0)
48 10 (50.0)
72 8 (40.0)
96 6 (30.0)
120 7 (35.5)

a) Bacterial cells were harvested at different incubation periods and intermittently sub-
jected to ultrasonic treatment at 145 w/20KHz for 1 min. The treatment was inter-
mittently repeated for 20 times at an intervals of 30 sec.

b) The strain 1010 were cultured for different lengthes of time and centrifuged.  The
collected cells were submitted to ultrasonication. The treated cells were suspended
in 30 ml of saline and 0.2 ml of the suspension was used for injection. Reading was
performed 3 days after the challenge.




Bacteroides O#FF 4 677

i3, 20 S 9L (45.0%) &7 h, A8 REEER RO
AL O R TR, 2 512 20 EEH 10 1B (50%)
v, HERIhEEE L, £, T2 R
#%CUE 20 VT 8 B (40%) £ RREOBFEE LT L T2,
L7 L 96, 120 BRSSO @A # O EEH T,
£230%, 35% & REIEA L, 12 HBEREOEED
FAUDEML T H - 72,

DLV EERER M S, B fragilis 1010 12 £ 2 BOEHR
RUAFEDOEENEIIC LD THE I ENHES
Lz,

3. BERLEEORKORIRAZEEC S 2REY

TF medium ({HL agar #x %) T 24 BFHEREEL 72

B. fragilis 1010 O E{E & HBHLEL, BohiBE
WHLPEE DR & RIBEIZEE L, dose response &
MET L7z, Thbbh, BREBED0.2ml 277 A0
BEIRPICHEREL 2. 2OfRE, X3 RTIEL,
0.5mg H LU 1.0mg HFRERIL 20 ERIFECLILD
X742 <, 2.5 mg BRI 5 %, 5 mg ERERIE 25%,
7.5 mg BEREIX 85%, 10 mg EEREIL 5% DEGLE
THot:, EREOBMIELOBZERY LR L,
Z D LDgol 5.35mg TH o7z,

EREO -7 ALESHESETL, AR LU
FAMWL > TEL 2D, B 2B TIER LR
TITEL, TRTOTYRAZKFED 2 L IEFHRICER

Table 3. Lethal toxicity of treated cell suspension® of B. fragilis 1010

Treated cells (mg)»

Number of dead mice
/20 mice challenged®’
(Mortality %)

~N O NN = O
[e-2 2 B i o |

wl

10.0

0(-)
0(—-)
1 (5.0
5 (25.0)
17 (85.0)
19 (95.0)

a) Refer to the Table 2.

b) A 0.2 ml volume of cell suspension in saline was i.v. injected.
c) Reading was performed 3 days after the challenge.

Fig. 1. The symptoms of secrete from eyes and closing of eyes in mice were observed

24 hr after an intravenous injection of treated cell suspension of B. fragilis. Eyeis
closed and secrete (black portion) is adherent on the lid.
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WrftorREREEE L, 0, MRy It
{, BaoBEuEFESIIFELICTELEREZLE
Lz, LivL, £FL=7 A1 3 HE L D JERY
EL, S5HEIZIEFICEEL.

4, MBERLEEOEYEYE
RDEBTESBEMEFEIC L2 7T ADFET R
ETRED LMD, BEELEEICOWTZOEY
HEEREL T2,

1) 7w b FTFEBICL 2 EEEL

Z v bOYWEDE THE L2 EEEOEWEE
2R LT, ZORERIE, B4OFET L, EEL
O W, E, RAFOERIEEAL,

S

BARERERHRKIEBEEEO SV G S  #E%5
HETh-7:. 7z, WINOHEEET LRIz
HEEFED e Lo, MI3EZORETH 30,
A% 2.5mg, Bix5.0mg, C1310.0mg, DI315.0mg, E
1220.0mg ODHDTHS, K4 IIRBEHEBARTH 2
i, BEBOK THEBINZEE Il REBEE LTS
0, ZOTERCBERENELS, PR EsE
Ly, &7z, RIEEHBE TELTED, BFBHE
RHboh s, e L THERIRWIARTSH 2.
2) FEHMEFER
HHLAEFHORVREPGERITL I, TOERG
B5RTTEL, 50mg T‘biﬂx‘@ﬁ:‘(m IIEER 4 0

Fig. 2. Appearancek of anus with dark stiff stool was observed‘akfter intraizeriousy
injection of B. fragilis 1010 treated cell suspension.

Table 4. Subcutaneous reactions in rats to treated cell suspension® of B. fragilis 1010

Treated cells

Pathological findings®’

(mg)®

Induration scar Redness Ulcer
2.5 +9 + -+ -
5.0 + + + -
10.0 H H+ 1+ -
15.0 it H+ T+ -
20.0 1 i H -

a) Refer to the Table 2.

b) A 0.2 ml volume of cell suspension in saline was i.v. injected.
¢) Reading was performed 14 days after the challenge on the back skin of rat.

d) -, Negative;
IOmm

+, less than 5x5mm, +, 5x5 to 10x10 mm ;and #, more than 10 x




Bacteroides OJFEM: 679

T4, 6 RERIER I X control ST DWW TV B, B mg #EHL 7z,

& L FIE50mg T1.2°C, 25mg T1.1°C, 12.5, 3) Shwartzman K

6.2, 3.1mg TREVFH & 1°CTH N, 1.5mg DA i) B—FARIS : ¥ TETRUEFHOE—~FANR
0.3CL 0.6CATFTh 722 s, FrbREE3.1 ISEBET L2, REOES2HE L BTRLEFOH

Fig.3. Subcutaneous lesion in rat skin produced by B. fmgz'lz' 1010 treated cells 5 '
days after injection. Different doses of treated cell suspension were injected : A, 2.
Smg; B, 5.0mg; C, 10.0mg; D, 15.0mg; E, 20.0mg.

Fig. 4. Tissue section from the inflammatory lesion in rat produced by the sub-
cutaneous injection of B. fragilis 1010 treated cell suspension. (Hematoxylin &
Eosin; x40)
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th

O =0 50.0mg/kg
A A 25, 0mg/kg
0 ~—0 12.5m/kg

o
— o ——8 &.2my/kg

3 CamC o

Fever increased (*C)
-\N\!\”
»
/”/
po O

Intervals{nr) after intravenaus injection

Fig.5. Pyrogenic response of rabbits to B. fragilis
strain 1010 ultrasonication-treated cells.

FKE0.2ml b 2, 4, 8, 1I6mglZfA%L THAII
BEL, BENCERORLEREL . HEERERE
ERRE—ERCHE 2RO, FTHEBEIECERER
20T, ERHMORRLEEERAMIGHLL. £
ORISR T I L, BAERREBEAHIL 16
mg W4 HETHY, S mg2BHEELEL, 4 mgld
3EETh-T. EROMEBIZ 8 mgH 1l HE, 4
mgB 10 HE TH o745, 16mgik 28 HFEAL TH
HELZP-7, 2 mg HEEER4BBCRERL.
%7z, control & LTHRE L EEERKIAS KIE
EIRER DI,

il ) A Shwartzman KIS © i3 AR DMK %
0.2mlHb 2, 4, 8, I6mgicR 3 XS ICHELT
W E LENICEREL, 4 BHRrRER: LTH
BONEEOHFRE 16 mg/2 ml EFEEIRICEREL T
EROZ{E2RANCEHEL L. OB
IR ERAR L —BHEOATHY, HIMBEIIIFED
shizhotz, Thbb, B—FREEE TS &
BEACERERED N TERI LD 57258, 16 mg #
BTRBEEOERIE 2 BEICEEELTWw, 72,
2 mgBEICL DREOERED s » o,

iti) E. coli @ lipopolysaccharide (BAT LPS k #%)
WEBRESRE . E. coli 055 . B 5 (Difco, USA) @
LPS0.2mg 2B LW E L RERBR 2T L. %
DOFERIIREIRTIEL, 2 mglitonTFhoH
BRI b, BRSNS s BE ORISR
DHTH o7 b Oy, FRERER 6 REfE Ty IR
xRz, HMBTEILZ 2 AENHR L B Bh,
WREEL 6 HBCRTEEWHEELL, LarL, B
BRERLTED, BNERREFEASHIZ 6mg & 4 mg
#5HE, 8 mg2t6 HEHWR S h, KEROBEHL
HEEOFALKFEEIZ L % Shwartzman Kt & Ege s

Table 5. Intracutaneous reactions in rabbits to treated cell suspension® of B. fragilis 1010
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Treated cells
(mg)®

X0

0

2.2X2.2
6.6X7.4
6.6%X7.5
8.6%8.6

2.5%3.2

2.3%2.6
6.2X6.2
6.1X7.9
7.6X7.9

1.2x%2.0
3.3x3.4
5.0%5.5
6.8X7.0

0x0

0x0
2.4x%3.1
8.1x8.9

4.2%X4.9

4.3%x4.4
5.4X5.9
7.9%X8.7

4.9X5.5
6.2%6.7
8.4%9.2

6.1X6.4
6.9%X7.4
8.8x%9.3

6.2X6.5
6.7X7.8

0x0
7.1x8.9

4.8X5.7

5.1x5.4

7.2X7.2

7.2X8.2

~

Be]

7.5X7.9

16

Control

b) A 0.2 ml volume of cell suspension in saline was i.v. injected.

a) Refer to the Table 2.




28 (days)
2.5x3.1
4.3x4.9

21
2.2%3.2
4.1x4.2

14
4.1%X4.2
5.1%5.3

10
5.2%5.3
6.2%6.4

3.9%5.1

6.7X7.6
9.3%9.8 11.4x11.5 10.5%10.9 10.3x10.9 9.4%x9.5 10.5%x10.6 95 x10.4 8.7x8.7

4.5%5.1
7.7%8.1

4.5X5.1
7.4%8.1

5.5%X5.8
6.2X%6.2

4.2X4.8
5.2%5.8

Size of hemorrhagic necrosis which appeared at different days after the provoking injection (x mm)
7.6x8.7

3.4%4.7
4.3%4.8
7.6%X8.6

3.6x4.0
4.7%5.0
7.2X7.4

1/4
0x0
3.6%X3.8
4.4X5.8
5.5X6.2
0x0

Table 6. Shwartzman cross reaction to E. coli endotoxin in the rabbits pretreated by treated cell suspension® of B. fragilis 1010

Treated cells
(mg)®
16

Control

Bacteroides OfEFR M 681

B RIS ICHRENT VWS, M6 BTERBO
BUZAE U7 16 mg RABEAIOMRT, K720
HHABER TH 5, REETICHO MM & FHROR
e L URERZRESD, —MREETELTBD, B
1ZESE % EE B fx £ AR 2 Shwartzman &G D ff
HThot.
5. Bacteroides OR ¥k & UREEHOBE
HAIEEE I 311 5 Shwartzman BiG

SYEEEARR 12 #R, 25 HITE 9 BRDET 21 #ROD Bacteroi-
des species %2 B 5 FAT Shwartzman RIGKER
BICDOWTRE L. JSEROETHLEEORK
L, 20 0.2ml %D 4, 8, 16mgick3 &SI
AR LEHEE LT, REROEMEAICEEL 2. 24
BRI ERE E LT, E coli055: B50D LPS #
0.2mg/2 ml E#g#iR I BE®R, KAOEL%®5HE
IZHIE L 72, # DFERIZ, 16 mg BERR, X 7I0RT
T, BIMEIEE 2 F A CERIL 288, SR
HRICHMBEEOE LY, BECERE2FE o0
Shwartzman RIGHBEOE KSR sz, BT,
SBEELR B, fragilis KI-14 13 43.0%X44.0 mm L HE®
THLWHMEERRLLZ, LHL, ZOEKROEKE
ISR T REFRI R, DENOER» S8 L
TEBETH T

—AsE s nEkE, HMERIRNS L, FFRb
§9<, Shwartzman RS BBEDOEKRIS -7,
B8, 45508 mg/0.2ml DEBERMICIERGIRE
Ny, BEOERTHRICIFEANLh T,

W3 L 72 Btk Bacteroides species it 5 # 21 £k T
o 7ed8, BFERIC I3 Shwartzman KIGEBHEICETIR
Iid 7 &, Bacteroides species 213 —4kiZ Shwartz-
man RIGHEEH Sl

] ®

OBEROBRED 2 b, BAME TRERM KA
LTV 2 QRBREIEDATH B2, 13 kAL DRERE:
ECHRAEESEESELTWnE I IRODORWEET
HAHW, HMEETIIMERL D, BEEDRAFR L 0 I
LI-# el S IEEREO S HER B 2\, 696 ikt
335 MRfE - S2.5 U DMEME L IFRMRBOBE BT %
A, MEEEEORBICITEHL LOEFICHREMEE
PNEELTHE I EE2WEL T B, 7z, OBFNR
G R IE T O BARGE 41 25.4% L BRI RE MR
FIZEEGLTHE L HELY, ZhoNBishk
BEMEEZZLACWEERTHY, DNERNRRES
endogenous infection TH 3 Z LR REL T3, Z
DEI, FEFEELRZEFRERE L SNRIHERIC
& % opportunistic infection T FELEHEH SN T

b) A 0.2ml volume of cell suspension in saline was i.v. injected.

a) Refer to the Table 2.



682 =3 ¥
xfrZ LI2DWT, ACTH - BIBEEE RV E Y - HilE RLTLB7-0THD, HEMOERSAS HEL
JEH - BEFEWEH 5 OITHREHRERSIC L 36K TLE ESRTOBY, —F, SAEIOREER T
EORZIIESY, ZOSANEERRCILAEEL DLT L OIFFEM L ST B, 8512 Bacteroi.

T, H2VIRRRECNT EANOET 2 des 13, BERMOBERZ T EHBOBERLERT

Fig.6, Shwartzman reaction in rabbit skin produced by the preparatory injection of
B. fragilis strain 1010 treated cell suspension and provoking intravenous injection of
E. coli endotoxin. Area of haemorrhagic necrosis shown in photograph developed 2
days after provocative intravenous injection.

&

o 2 ¥ S y R R o -
Fig. 7. Tissue section from the resection shown in Fig. 6. Massive neutrophil
leukocytic infiltration and engorgement of blood vessels under the epidermis are
observed. 'Hematoxylin & Eosin; X 40)
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Table 7. Shwartzman cross reaction to E. coli endotoxin in the rabbits pretreated
by treated cell suspension® of isolates and a stock strain

Teated cells (mg)»

Size of haemorrhagic necrosis which
appeared at 5 days atfer the provoking
injection (X mm)

B. fragilis KT-32
KT-33
KT-34
KI-3
KI-5
KI-11
KI-14
KI-22
KI-23
SI
T-28
7000
7001
7002
7004
7008
B. thetaiotaomicron 7005
7006
B. melaninogenicus KK-1
B. distasonis 7007
B. oralis 7010

26.0x19.
18.0x12.
9.0x 3.
14.2%13.
5.0X 3.
34.0X24.
44.0x43.
5.4X 5.
29.0X26
14.0%10.
6.0x 4
15.6X10
4.3%x 3
6.4% 6
15.3x12
16.0x11.
9.0x 6.
14.0%x12.
12.0x12.
5.0x 4.
17.0%15.

DO O 0O OO N U D DD N OO O

a) Refer to the Table 2.

b) A 0.2 ml volume of cell suspension in saline was i.c. injected.

» 1, opportunistic infection OFFRFIZIL Z DOEHE A
SIRHE 2 RET & 1L T & 7243, Bacteroides @ b DiRR M
T 5 L HEHERESCIEREETH B 12
#REAIF . 7277 Bacteroides 13, BHEETH D L
S, LELEEELEREELTA20TEHEINTE
f2u~19 ity B fragilis 1258\ B-lactamase % PE
WL, B-lactam RFUAEME I EMTHD, ik
P BEL, Ly, BEELEREELTHS
AR T H 52922 Dupons »2, Bodner 2%, Gelb
5%, Marcoux %23 Bacteroides bacteremia THL
LEBENERTH L2 REL TV, 8512
Felner #2713 250 %40 bacteremia @ 2 %, 140 14
B fragilis \2 £ 5 L DO TH D, FOILLCFEIIH 4%,
Chow &29(363%,Mackenzie %1% 42.1% & Bac-
feroides (= X LD E - Z L R WEL TWwd, &
D X 512 Bacteroides $33HB CTH 5 A3, 1H EAIORK
BTk > THESIZ, terminal infection & 72 D15 2 9%
FEHzHLTHBDH, ZOHE®D L D opportunistic
pathogenicity # B T2 Z L BEETH 5.

JT4E, opportunistic pathogenicity D fEBEIZIEH 4

BhHMLbIN T LA, #OBREOREFHE I+
AT Z 7w, Quinto®®i3 Bacteroides & Fusobacte-
rium OREBERE VA FRRETL Ty P OREILI
BHEL, ZORMBEEREHLEEL Cnd, S5,
Walker 5300 B, fragilis 25 t% O 553 ¥8 % 0.5 ml
(2 X10°%ells) =7 ADOFEEICBEIOLYOET
BEREL, 25 b 21 BRI 1 A E DRSS R R 2 3R, %
DO 5 13RI 50% L R R0 T2
FETOWMXH D, F72, P DB, fragilis % H
L 72 EERAYRGYE W XL, v v A0 BREIRIC 1008
PR L 24 FERILARIC 5 PR 4 7T (80%) AS3ETC L7z 2
LARELTWwE, £, IORELETY AD0 -
B« CoBRE - AT - B - B O REEES > &, Bacteroides 3]
WEATEY, 1MEEETIE~ Y ADBLW HARE
HEL 550, RECHELTHCT S 2 LidEET
Hot:Zeh b Tnb,

ZD LD BRBE SEHIL, B Sfragilis DEEERE
FEIZ X BFEEMEIC DT in vive,in vitro OFEERERYE
fER AT, SEEEEHOBERTCS L £/
CHOEE TR WL oEL D, &Y HOBIEER(60%)
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AR BRI ThH o0, EEEKIT 12 BRI E O
5.8x10%/ml 2% L, 48 EFRIEE O ERBIL2.2X
0/ mlicd 85 hotz, $4bb, B fragilis i3, A
Btk & LT 48 BSRBEHIEHIR L 58 <, 2 2BORRR
255 DT LOEERELPILTES T, Lizh-
TESOLOEERAHBEE L Tw2 I RN
fo. ZOBMICOVTRICELE 115°C, 15 2 T
THD BTV,

E L EEOER 2R A7, B fragilis 1010 D5
EHiE % 7.8X107cells 2 L T 10 PErh 7 [L(70%) DE
B DR 5T, 115°C15 FMELE L 7= H
FEELTH, 4B 10EF5E (50%) »FETL, Z
DEMNBWCRETH D 2 L2 HERLL. BEIME
HTHBZ Lo, endotoxin D &k S LEFHH DI
LB3LDTROHEELL. F0:H, EEHEEZHR
BL, BYHLBEEEEERICI>THREL, &
O¥EEERACEEL vy AEEL . 2 ORER,
10mg T 95%, 7.5mg T 8BOBIEEER D/ &
Do, WMHTHFOENS bEUSEET 2 I L27¥-
fo. Eiz, EELZCYARTARSZWIZHIROMZE
REB L VEAEFSELAEL T2 REBERAD
7=, endotoxin & BRFERIZ DV Tid, Levene®™MnHRRE
T, %7 Ollodert &34k » THR & endotoxin DR
ZOWTHRRTWS, PUEDZ ehs, BERLEE
DRI & 2BEER X endotoxin 2 & BEH &L
RBRTHBEELOND, ¥1T7 v FOEERKKT
BEL, CRERELRD I Lh O REREDEE
TEIYMENEE IR TwE EELZONS, —fRIC
endotoxin 3R T 2 EREWWC L D BRRESER
D, Berczi &3 E. coli 078 Bk LPS i & 2 BSE/E
st 2BEZHEeElL, AE18X4 QR VAD
lethal dose 1 25~60 mg/kg T D, {FE 300+£50g
DZ v bix 20~60 mg/kg, FE3 £ 1 kg ORFEIL 3
mg/kg THY, »EDVDEDHZ I L EHREL T
3. Galanos®® % Salmonella @ LPS % 72 BRI
BWT, 9 AD LDl 300~1750 mcg L #EL T
w3, 35KETNLE coli 0113 #k» S L 7
endotoxin 12 & 3 LDspi3 0.35 mg &R T\ 5 25,
Watson 53 RAEIZ BT 5 LPS ORZHICEAL,
ARG, BHERBLUCEERGOVThZBLTY
MELRRBROFABBZEBEL -z 2 06, B
LOREEMEEEL TWD, L LAEBTIE LDy
135.35mg T, BE3D E. coli ® LDse D 15fFH H
D, BulozErEden RERICERLLEE
FANEE M EO RO LELZ NS,

endotoxin DD 1 DI EMESTH VD, Kanoh
53X E. coli SR L 72 pyrogen W3 L BAKTE %

A, 120°C+ 30 FED AT KIER T, 180°C+ 90
43R & 7213 250°C « 30 A THER/ICKIFE Lz L RE L
Twb, KEBETIE 60°C20 o TEREEBE*EL,
WHEOL TS EIERICIBESEEEEED S
droteh, TG HEE LR ORIEEMSES pro-
tein ERSMCHEFET B, b L L IBREHIC &L 5 endo-
toxin D RPFELOTIE R EEZ B,

endotoxin IFMEMEREWE & L TIIRLE N2 b
DTHD, PRVMEBTOLRARCE2FTEDS 120, #
DYBEDFEREDEI % & 5O FRDFRBR 2T
T35 EMNHERIN T3, Mergenhagen I3 R Rz
1 meg #8EL T IMMBC LR LCERR AT
L, V. alcalescens 55 3°CLEbE L, HW T F poly-
morphum 2.5°C, B. melaninogenicus 1.5°CT, B,
melaninogenicus DIEEHEV Z & 218 L T 3,
FEBRTIEBUEMEE 3. I mg/ kgl bR D &S,
Salmonella ® LPS @ 0.007~0.004 mcg/kg*® =, B.
melaninogenicus 25~100 meg/kg*® L LB L T L &
HTRERMESECZ LB L. UL, RNERE
ZLPS ORTFEEMMEEE T Z & s LPS BT
IPENEEER TS Z Mok,

BLERNT & 128 ALEE 13 endotoxin & D
BRSNS, JOBROEELERERO 1D
& LT Shwartzman RG5O T, LT Zhizow
TR 3%, ¥ bbb, Bged® Fusobacterium k
Leptotrichia * BT RS ¢ R EBEREZHVTRRA
|z Shwartzman K J& 2 HiE & L H 729, 2 D&,
Mergenhagen & 43498 Veillonella & Fusiform
bacilli DEEFEWE % trypsin 4LE L 72 endotoxin  pro-
duct £V THREIZ Shwartzman RIE%4£EL & ¥,
& 512 B. melaninogenicus, F. nucleatum 72 ¥ 5
phenol-water ¥ & - CHit U 7z endotoxin & v
THRRIC Shwartzman KG2E L s €7, O,
Rizzo*& Veillonella % F8 >, Jensen*®d F.  poly-
morphum % F\> T Shwartzman RIG &£ L€ L O
7. ¥#iZ Mergenhagen*Vid 7' 7 L& MEE O Shwartz-
man RGO RVE IR E 2 MET L, V. alcalescens
1.0 meg, F. polymorphum 25 mcg, B. melaninogeni-
cus100meg EEDH LI EEFRL, TITHB
malaninogenicus DIELEDEL 2 L RFREL T D,
AEBROBERNIEE IC & % Shwartzman G TH
#isEE 2, 4, 8, 16 mg @ 0.2 ml A RKEEEE
BN L, B 16 mg = HEEIRCER—E L 7225,
Shwartzman K130 & ¥, E—EPEE L R
LT biEEArERED oot 20K, &
U RN cREMEEL TVw2 e,
Shwartzman K50 HMBEFE & 1Bz <, BEEL




Bacteroides OfEE M 685

EERoTIcBEME EERE LEZOND,
Schwab & 4"i3 BEIZ A B Streptococcus O B A H 4
DERERIZA SN DEHEHERS I & 2EKOLH
BLTWEN, ThEeR—-RKEEZSND, FEK
SR % £ U 72 Shwartzman RG22 9
s oleh, E coli D LPSIZ & 2 XEHBRTIE
85 & #31Z Shwartzman RIGHHER s Wiz, Thb b,
AU IERE 6 FEEI T HEGHIE 4, 8, 16 mg OIRIBIRIC
WIEEIEAS IR L 7228, 6 HE TIRMELE. Lol
EREGSHE R LE, B—RAEECHE
Shwartzman FUG A TIEFBORE I & < Fio 7z,
O &S CHEEHAEEOM KO BB
4mg &£#EZ 5N %P, Mergenhagen ® B, mela-
ninogenicus DE N &L L TR0 BOETH 5,

PEDZEL, BERBRECSLTHEML BTEL
BEOMKOEIMOBEED Y 7 AR O endo-
toxin D& X LB L TH 5, ZHIZAKR T, B85
WAL D » &L T3 DT B. fragilis @ endotoxin
L LT, BEZEFRLTWS 2 LFEEY
bHa. L bRGHETIZ, Hofstad 5¥NDB k-
7z phenol-water %3 & U8 EDTA, trichloro-acetic
acid DZEDFETHE U B, fragilis, B. mela-
ninogenicus, B. orvalis D& LPS OFEMEN L THHE
WETLEHEMND D, Sveen 54905 Hofstad® D
Salmonella D LPS & 0 i) BEENEL EHWEIC
Hb LT, —MR&IZ B fragilis DEPIEEIZEND T
EWEZ NS, o T, B fragilis ® LPS &t 7
7 LEMREO LPS L OREFWHEEDRREORE
2k 5 LPS OEMEOHEEIEM T 2mELH D,
Bacteroides species D 5T BERME « 22 #R1Z DV T b FEAT
L7z, UL, Hofstad 590 #E&E »HERT 2R T,
WO species 128 V> T & Shwartzman K555 6B
BT, EEOEG Z ¥ -7,

Bacteroides species DRFRMICEL TEE %25 2
kv, ROBHREE.

1) B. fragilis 1010 O FFFHEIDORERE % = 7 A 108
BL, HEBENOLERE - BIER L 0BG LA,
BbEmoiEils, 48BRRETH o (60%BIFEE)
2, COBEREIE 12 BEHEEEED 3.0X108/ml 12tk
NT2.2X107/ml LA L7, LaL, 488 L b &
SR L LEFERLBE LR L.

2) 48 PRI R, EWHREAHELBLEB AL
EBRROBIEERIL 50%, 7 24 IFRIB & OF 72 BRARE
BHROZNIX 5% B &L U 0BDBIEN L Sz 12
5f, 96 M3 & OF 120 IFRAIS BB OB T HAEE D

MR TIIBICERIZ 0BHIERTH 7.

3) BEBNELHEGREREL TBohBRE=Y
AL/ 23, 10mg T9%, 7.5mg T 85%,
5.0mg T25%, 2.5mg T5 %DHFLRE, ZO
D LDsotd 5.35mg THo7z, 2O, WIRD 2 WidH
ROFABRES JUVEBEFOTHRENBEEIN
1z,

4) BEROEBHEOMEE2Z v F OYE K TE#E
LizkZ s, 2.5 5, 10, 15, 20 mg DWW hoiEE
AL G RERS - IRE - RARECOREFTRERD, #
DOENFEREFHABIEEECHAFRL{SHATH-
A

5) BEHABEEOMKORBARIGERREBVT
MEfTLIz e 25, B REE 3.1mg/kg TH oz,

6) BEWAHEEOMED 16+ 8 « 4 + 2 mg &1
fEE L, 20 16mg 2 &L & L Shwartzman
RIG% A £ 25, HMBERIEZED Shzrol,
LaL, 16+ 8«4 mg OERESIGRVGIBERE 2D, Z
NIZHE—FREBOER L IZE A LB Rn o7,

7) QREARD S S - BE L LERES & UL EEK
@ Bacteroides ¥ ~ T 2 BT Shwartzman K &% =
REBEETH 7.

8) L LDEE, §7cbb, Bacteroides DEMEMEE
WICETEL, 802235 bEIEER %2 b B, BED pyro-
genicity, Shwartzman K528 b 5, WAL TH S
rWuAHEREMS, endotoxin & DAL DV TEER
BB Ik,

Eil i

BEH S A, RIEER 5 B RN LD
DELZRMRABEHEFCRLLVERLIBHELBY
Bz, HBRELAESEEEBDLD £ Lo EENLEE
L, HLLOEBHOBERLE T, 70, HBE2HE
£ Lo —E8ET 213 U o, KRB I8 -8R
FEARIEREOEEETICEHH L LET,

T, ARXOBERIIE B HEAOFRESHES (1977
), 523 MEARMERFESRhAS (1978 F), BIV
27 M EARIPESN R SRS (1982 F) ks THREL I,

¥ 1z, AEIRO IR ER AR GREES, %
e (C) 057119) W2k o7z, ELTHEERRLZT.
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Abstract
The pathogenicity of Bacteroides in the human oral cavity, was examined with mice, rabbits

and rats. The first series of basic experiments was carried out with the standard strain of Bacter-

oides fragilis 1010. A 0.2-ml volume of 48 hr culture in TF medium was intravenously injected
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into the mouse tail. This dose of the culture was lethal to 6 of the 10 mice injected. The toxi-
city was not inactivated by heating at 115°C for 15 min. The lethal toxicity was further in-
vestigated since the pathogenicity of Bacteroides in its single infection still remains to be eluci-
dated so far. The culture was then centrifuged at 1.300X G for 20 min at 4°C, and separated
into the supernatant and sediment fractions. The supernatant did not exhibit any lethal toxicity
to mice. However, the sediment cell fraction, when subjected to ultrasonic treatment, showed
lethal and pyrogenic toxicities; the saline suspension of the treated cells, when iv. injected,
exhibited the LDso of 5.35.mg and the minimum concentration for pyrexia of 3.1 mg/Kg. Also,
the suspension was examined for the Shwartzman activity. The suspension was subcutaneously
injected into the back skin of rats at the concentration of 2, 4, 8, and 16 mg/0.2 ml as the
provocative dose. The Shwartzman reaction was negative in all the animals examined. The
Shwartzman reaction, however, was positive when 0.2 mg of E. coli-LPS was used as the provo-
cative injection instead of the treated cell suspension mentioned above.

The Shwartzman acﬁvity was further examined of 12 strains belonging to 2 different Bacter-
oides species isolated from oral cavity and 9 stock strains of different Bacteroides species; the
latter includes B. fragilis, B. thetaiotaomicron, B. melaninogenicus, B. distasonis and B. oralis.
All the strains examined exhibited positive reactions. Therefore, the pathogenicity of the Bacter-

oides species appears to be due to a substance similar to endotoxin.




