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HILSBNREBICBCTHRE 7 7 2RI L AEEANREORERE G V. T/, ZOIFELA
EDBBRIMAEE OBRBRERETH L, £2T, BRMIZD - L LMBEE 22 HED 12T % Bacter-
oides spp. &, MHFENE { IHFEIZHNT B Pseudomonas aeruginosa % REH3E L T, Bacteroides spp.
DHEFEIRIE IR U THRES L 720 BRIRA ELA S 3REUES L7z Bacteroides 14 Btk (Bacteroides fragilis 75 9 1%,
Bacteroides thetaiotaomicron %% 2 ¥k, Bacteroides caccae % 2 ¥, Bacteroides eggerthii 7% 1 ¥k) 751K
¥EIRE T /213 sub MIC T (cefmetazole 6.25ug/ml) TIER S N4 DREOMEBEHIFIMROERS &
U, Th& Pseudomonas aeruginosa & DREWRE MALMT, 37.5C TIREEE LERMICEEHY
% L7z Bacteroides spp. BB T, HMEHIGIOREIZL ) E 4 OBFEME L 7. SEEREED
HRIZEELALZET, BRTHEANERIIL T o7, FEEMBEIMHIE TITBEBITHBENEE L TV
%%, 10°CFU/m]  TI3HHE L 2 h o 72 EEMEMBIR TIZAREIL 10°CFU/ml I5E L 724 B EIZH
MEELZ, BEMBEINHRL SRS LHREAICHEBOMHOREIIEIRL, PEEMBENHIKD S
B HAEINGIARICRAT L7 (BRI s b B4 ITHELL) . T L DEHKIC 10°CFU/mI
® Pseudomonas aeruginosa % M X THET 5 L HBEIAFI OFB A HIH S, £REBUILEHRE b 10°CFU/
ml U bE i os, BMEBMHTIHEENBVIEELALNY, ZORIIMEHIRIFLE 2o/ ULEOKR
Mo, ERYBL Y | T\ A IETEIFIIREEZ B A Bacteroides spp. 7° Pseudomonas aeruginosa & DiRE

WX ) BUR B OREIZE > TL T ) WEEEIRB I,
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LSRR IRIC B VL THERME 7 7 A BRYER IS & 2 B
WRER D ZIEHE 5 <, HETIIRRE ORI HIL 25~50
%Y (it BAKFMEIE TS =5 F 1987 4 ~1997 )
Thrb, ZORIFEOFEHIE, BREBPIEL L TRIET S
BD%L, Lid, FOIERLAEVEBBARREFTDH LY,
SO, BHHRCBVWTIIHANEY 7 LBUEROAL L
T, MEHL SO ZEFVLEE RS, £IT, AN T
LEMBHD I LT - & b KM ED SV Bacteroides
spp. &, WHEHDE EFZEERT S Pseudomonas aerug-
inosa® % BIR L, FEBENIRFIER 1T - 720 WREIAFIET 5 Bac-
teroides spp. \ITEIRRLHFAICHEHS A LN D Z LA PRE
RBDTY®, %% F THFT 5 Bacteroides spp. & HW
T, P. aeruginosa »* Bacteroides spp. DMFEIZHE & 1345
BizowTHE L7

I. MK & B &
1. fEABHF
H A A FAER S =S BHI AP ORBSERE D S

53-8 X L7z Bacteroides spp.14 Bk (No.1~No.14) &
P. aeruginosa 1 WHkZ EBRIZHFEH L. T S5ORK
ZERARM KL 5 T BES 728, 20% A F L IV B AR
#EHI L LT-80C TRES N,

2. fEREH

Bacteroides spp. DYWL GAM agar (= v &
1), GAM broth (=v A A1) ZEH L7, #EIREH &
L C Bacteroides spp. D% 8 FIZ Bacteroides agar (=
v A1), P.aeruginosa P¥EMIZ DHL agar (= v X
1) AL

3. HRHBOMHE

Bi% GAM broth T 1053 >&RL, &HFWRii%
BEIREE 210 w1 B A, AW £ (CFU: colony forming unit)
2HEL

4. Bacteroides spp. WD ER

B A

a. RIFEH (No.1~No.14) % GAM agar |2 [

CHETERMUAG X K A1 BT 30-1
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4K, 37.0C T 30 KBRS & (T AT XA b —J (=
7 24 )], 1colony #£IE L, 500 ul ® GAM broth
\ZiafE, T % cefmetazole (CMZ) 6.25 ug/ml il GAM
broth T 10 7 512 &M L, Bacteroides spp. #7 100 CFU
/ml D 5ml (CMZ6.25 ug/ml) xR L7,

b. BAEMH GREEA R 100%) T 37.5C T 30 K¢k
IRE RS, 24 BREIZRICHKE. £ B 10°CFU/ml
DETHAHZ ERMERL, 2C T5 HEREFL 7=

Wi B

a. Bacteroides fragilis (No.4) ORFEM%%E GAM
agar (ZE AR EK, 37.0C TIOMRMHMAEE (7 420
A4 b—=J (= AA4))#%, lcolony #8IH L, Thz
GAM broth 5 ml |Z3fE L 7=,

b. BER &M UREEA R 100%) F 37.5C T 30 K¢
IR L, &M% pH55~6.0 IZHEH L, 2C T7
HEREFELZ. BROERKEEZMEL, B. fragilis 100
CFU/ml ® GAM broth 5 ml % {E® L 7z,

c. NEBASHTCASIFMIREREEL, BEW
% pH5.5~6.0 \ZF#E L T, 2C T10 HERE L 7=
KB EHIZE L, B. fragilis 100 CFU/ml ® GAM broth
5ml Z{ER L7,

d. cx2E#EHEL,

AR E

HiAZ~IEBA2505ml %R, Zh%iGAM
broth 4.5 ml \Z{RFIL, BR &M T 37.5C T 30~48 K
RIREREEL7: BAEE), AATEBEE 1L
f, SRBEL-EHREE 2R, ThefR5EEL
TmEkEE 3N, SHICHREREL TERILLHA
a4 AL L

5. P. aeruginosa Wi DVER

RTEHE % DHL agar ([ZEI#M®EIKL, 37.0C T24 K
BAF RS2 %, 1colony #8IE L, 2% 10 ml ® GAM
broth |Z#:8, HFR&MT 37.5C T 24 BEREIRERE &L
PAS

6. Bacteroides spp. DIEFEMAMRDIER

a. Bacteroides spp. B #

% £ o B # % 100 CFU/ml IZ & % X 9 2 GAM
broth 5ml (28 L7z, 72721, #HHETAEHAERD
H A 100 CFU/ml L F D414 4 ml ® GAM broth
W 1ml OWBE MR 72, BEREMT 37.5C THREH#
L, #REAIIC 300 ul DR Z IR, £@EHxHlE L7,
MEBZ T (B log CFU/ml), HiiliCH#RM% 7
oy b LTI E ER L 72,

b. Bacteroides spp. & P. aeruginosa MiREHEHE

ZHAL DO E K 100 CFU/ml, P. aeruginosa 10°CFU/
ml ® GAM broth 5ml #{ER L, 5% T3875C T
IRE B L, FRMFAYIZ 300 1l DK % $REL, Bacteroi-
des spp. HMIZ Bacteroides agar, P. aeruginosa FIZ
DHL agar % v TAH$% #llE L 7z, #t#hiZ Bacteroi-

des spp. DHEH (BAfLlog CFU/ml), HEEIZREERFMH
70y b L CHEREMARE MER L7,

7. WOREE

No.5 (B. fragilis) ODTEELEZBETH72DII, a
~dDEBEERLTY I 280 L%k, KEEMET
$HBAL 72,

a. [EHERBEHRM: Bacteroides spp. IRFFHi ¥k % Bac-
teroides agar \ZHREIKL, 37.0C T 30 B R
#7%, lcolony #8JH L, 5ml ® GAM broth |ZHf&,
INEBREMHT 37.5C TIREEEL 7

b. 1 (BWA): sub MICTOEREEL L7,

c. F2itMA: F 1R (FHEA DOHEK 100 CFU/
ml O GAM broth 5 ml #E&R L, 37.5C T 48 KRk
FEEEL,

d. %3 %2 DR 100 CFU/m]l » GAM
broth 5ml #/E® L, 37.5C T 48 REMIBIREE L 20

I. #& 2

1. BRAFOEIHAKOERE (Tablel) &,
ZOigsEhA (Fig. 1)
(No.1~No.14) OMERIZ B. fragi-
lis 7% 9 ¥k, Bacteroides thetaiotaomicron %* 2 ¥, Bac-
teroides caccae % 2 ¥k, Bacteroides eggerthii %% 1 kT
bbo f-T7 77— YEARIZ4KT 12K THL (=
hot7 4 ¥k, & BT No.l 2% 1.0x10'CFU/
ml, No.3 %% 3.2x10°CFU/ml, No.5 %% 9.0x10°CFU/ml,
No.8 #*4.0x10°CFU/ml, No.9 %% 2.2x10°CFU/ml T&
272 MOBMKDEREIZT T 10°CFU/ml AT T4
272

No.1~No.14 ® Bacteroides spp. DIEFEMIRE A5
L, BEOME S h72tkiX No3, 5, 8, 9D4KT,
ZDH b No3Abo& bEHEHIMH Sh, FERME 30
BRI SR A 2 , 48 FER % o 4 B HU1E 2.6x10°

Bacteroides spp.
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Fig. 1. Growth curve of Bacteroides species prepared by
6.25 ug/ml cefmetazole.
Four strains (No.3 B. caccae, No.5 B. fragilis, No.8
B. eggerthii, No.9 B. caccae) of 14 Bacteroides species
became slow growing bacteria by sub MIC. Ten strains
of 14 strains of Bacteroides species grew rapidly at
37.5C in GAM broth in an anaerobic environment.
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CFU/ml TH -7z, ZOMDEHIL ST 20 B (2
10°CFU/ml WL L& %2 o 72,

€
59
2. WA 2 AKOHEMH (Figs. 2~5 0 & 8
Eif) .
i . o
Wi A @ No.3 (B. caccae), No.5(B. fragilis), No.8 &
.. e 1 oty s . 6
(B. eggerthii), No.9 (B. caccae) % #fUREEL T 2
. . . =
Lzt il B %5 2 & 4 1 4L (Fig. 2~5 K% 3 O
T 4
£ 3
Table 1. 14 strains of Bacteroides species isolated from pus 8 5
No Oreanism Number after 5 days” B-lact
ganis (CFU/ml) actamase Time of incubation (h)
.. . First generation in the absence of P. aeruginosa
1 B. fragilis 1.0x10 T e First generation in the presence of P. aeruginosa
2 B. fragilis <10* + Second generation 1n the absence of P. aeruginosa
3 B. caccae 3.2x10° + T Second generation in the presence of P. aeruginosa
4 B. fragilis <10° -
5 B. ffagfll:S 9~0X}05 + Fig. 3. Growth curve of No.5 Bacteroides fragilis pre-
6 B. fragilis <10 * pared by 6.25 ug/ml cefmetazole in the absence or
7 B. fragilis 1.0x10' + .
8 B. cggerthii 4.0% 10° . presence of Pseudomonas aeruginosa.
9 B: caccae 2:2 % 10° . B. fragilis prepared by sub MIC (6.25 ug/ml
10 B. fragilis <10 + cefmetazole) was named as the first generation. Nu-
11 B. fragilis <10° + trient culture of the first generation provided the sec-
12 B. fragilis <10 + ond generation. The first generation and the second
13 B. thetaiotaomicron <10° * generation were then cultured anaerobically at 37.5
14 B. thetaiotaomicron <10*

C in GAM broth in the absence of P. aeruginosa or
in the presence of P. aeruginosa.

*Bacteroides species which grew up to 10° CFU/ml by
anaerobic culture in GAM broth including 6.25 pg/ml
cefmetazole at 15-20C for 24 hours. They were then stored at
27C for 5 days in the same broth.
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Time of incubation (h) Time of incubation (h)
Ffrst generat?on fn the absence of P. aerugir?osa First generation in the absence of P. aeruginosa
------- First generation in the presence of P. aeruginosa ------. First generation in the presence of P. aeruginosa
Second generation !‘n the absence of £. aeruginosa Second generation in the absence of P. aeruginosa
_______ Second generation in the presence of P. aeruginosa ------- Second generation in the presence of P. aeruginosa
Fig. 2. Growth curve of No.3 Bacteroides caccae Fig. 4. Growth curve of No.8 Bacteroides eggerthii

prepared by 6.25 ug/ml cefmetazole in the absence or
presence of Pseudomonas aeruginosa.
B. caccae prepared by sub MIC (6.25 ug/ml

prepared by 6.25 ug/ml cefmetazole in the absence or
presence of Pseudomonas aeruginosa.
B. eggerthii prepared by sub MIC (6.25 ug/ml

cefmetazole) was named as the first generation.
Nutrient culture of the first generation provided the
second generation. The first generation and the
second generation were then cultured anaerobically
at 37.5C in GAM broth in the absence of P.
aeruginosa or in the presence of P. aeruginosa.

cefmetazole) was named as the first generation. Nu-
trient culture of the first generation provided the sec-
ond generation. The first generation and the second
generation were then cultured anaerobically at 37.5
C in GAM broth in the absence of P. aeruginosa or
in the presence of P. aeruginosa.
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Time of incubation (h)
First generation in the absence of P. aeruginosa
------- First generation in the presence of P. aeruginosa
Second generation in the absence of P. aeruginosa
------- Second generation in the presence of P. aeruginosa

Fig. 5. Growth curve of No.9 Bacteroides caccae
prepared by 6.25 ug/ml cefmetazole in the absence or
presence of Pseudomonas aeruginosa.

B. caccae prepared by sub MIC (6.25ug/ml
cefmetazole) was named as the first generation. Nu-
trient culture of the first generation provided the sec-
ond generation. The first generation and the second
generation were then cultured anaerobically at 37.5
C in GAM broth in the absence of P. aeruginosa or in
the presence of P. aeruginosa.
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M) OCHBLTHEASE LS BT, 4HRE DEERK
30 FFRI £ IS B HUE 10°CFU/ml F 7213, £ L EITE
L7

3. BWASE1IHREREIZE 2HAKRE, P. gerug-
inosa & DIRE¥EFE BT B Bacteroides spp. DHEFH
. (Figs. 2~5 D)

No.3, 5, 8, 9OF 1#HA (MK A &, Thz Ry
ELE 2% BT, P aeruginosa (10°CFU/ml)
EDOREBEREEITo 2. 8 2 I P. aeruginosa %R
AL72%E (A &, FREBEE MER ok
BT 5 EWEBICBREOMBENH A LN (BHOM
#13 1/10~1/100) %%, 30 Rfff&ICIXH 3 10°CFU/
ml & % o7z 8 14T P. aeruginosa ZRE L 725
A (KA, B 30 W% TIld Rk B
(CREMR) ITHEY 2 L HBENRIIET, 44 FHZICIE
10°CFU/ml (Z:#E L 72,

% B, P.aeruginosa DHE T ZBEH & b 10°~10
CFU/ml DfETH o 720

4. No.5 (B.fragilis) OEEE (ZHMHE) (Fig. 6)

a. EEREREFEETI, ZLACOHBHRIBERD
MEWERELZ LT,

b. 1A (BHWA TiE, ZLOHEHEHENT7 1
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Fig. 6. Photomicrograph showing the morphological changes of No.5 Bacteroides fragilis (*500).

A. Rapid growing B. fragilis

B. First generation: Most B. fragilis cells prepared by 6.25 ug/ml cefmetazole showed formation of long filaments.

C. Second generation: The form is small.

D. Third generation: The extent of growth was almost recovered, but their form is still small and not long.
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FAYMEL, BHELZE®RLSRED SN, LR E
EROBDIIEH 1, 000: 1 THo7: (F1: £REL9.0
x10°CFU/ml) .

c. WML, K HELroOAEXOBEIEEL, b
KV DI ED - 120

d. #£3MMIL, altRTANMELDKE SOEN
BIEL, cIZEBL T/,

5. WM BHE 1Ak LUZOBMMATEEK]R (B2
~4 #fR) DFEMAR (Fig. 7)

EEMBEMEK (BRB THrE LML, Zh
RS 2~4 2 H TR E
12o 851 HACITEE RIS 10 B % ¥ — 27 ICEBUIR A
L (1.1x10°CFU/ml), 29 k¥ #% T i 3.2x10°CFU/ml
Yirotze 552 HARIIRT LG 10 FEfE] T CTHEGE AR IZ
—EDHABEY b - T, WEEMEZRLA (1.2x10°CFU
/ml—1.3x10*CFU/ml), Z D% 8B IZ T - 7= < ¥
P, TOHOAREZMBr iz, F2i%
AR L7283 R TIIREATRE L C, K5 #EMh 29
B %I I E B HIE 7.0x10°'CFU/ml (1ZE L7245 454
HRICHET 2 &, BEHEOEEIZHSHIED -7

6. BB 1HAKTIZE 2 HAKE, P. aerug-
inosa & DIRBEEEICBIT A B, fragilis ¢ 14 58 # %
(Fig. 8 ® H#%)

B. fragilis D% 1 #tfX (AW B) BXUOZ0% 2

Fourth generation

Third generation

Second generation

Bacterial counts (logic of CFU/mI)

First generation

0 10 20 30
Time of incubation (h)
Fig. 7. Growth curve of Bacteroides fragilis prepared by
limiting nutrition.
B. fragilis strain prepared by limiting nutrition
was called the first generation. Nutrient culture of

the first generation provided the second generation,
and likewise for the third and fourth generations.

O H B (Fig. 8 DEM) TIIHZMALA 10 B % O
B 10'CFU/ml TH -7z, ZHhiZx LT, 10°CFU/
ml D & D P. aeruginosa * M CTRETLET 5 &
(Fig. 8 D piff), HEEMIA 10 BEf £ TIZHEMETEDOY
G LR — OB LR 72h, FRUBIIEMEED
FEE R4 D B fragilis D¥EEIIIIHI SN D Z & 7% (¥4
L, 29 WfET 10°CFU/ml & %572,

. = =
FENBEIE B TR SN A2BAEED ) b,
Bacteroides spp. OWMHEFIIE, (DHBEFEEHZET
g5, (2) BEAEEIES, (3) EADORENH
ERTAH, REDLDIZHEROLETHFIZEE L 2TH
%O VFELREEMREETDH 5. Bacteroides spp.
OBEZENRBVERL LT, THREOFERENES
BTHrILDAHIFONE, LiL, THIZTOHEHT
v, ZE%61E, THRREOFEREDEZHE L
T, 2 Bifidobacterium spp. X Eubacterium spp.
B ENH BAEERN O BRGE D H O E (T Bacteroi-
des spp. & W&\, ZDHH & LT, Bacteroides spp.
O, OREERLHEBANME, OMEEEL OHEY, 2L
BWEZOLND, 2T, G0, QIZOVTHRIHTH7D
12, BRPEEISDBREEDOE VP, aeruginosa ¥ {RE
L, Bacteroides spp. DIEFE~NDHB % in vitro TH
~7zo Bacteroides spp. 9 b, HHFEHNE\: Bacter-
oides fragilis % .U ERIRARIEA & 7 BE S L7z 14 ¥k %

vz,
Bacteroides spp. (& Fig. 61245 X JIZREIZL -
THELxORERTLEY, $/2, A—FHTHBELIEET

£
5 9t AT IR R
[T / d
O gt i
o
&7 N
o 67 i '
§ ~
35T
o
T 47 7
fe ¥
5 g
FRdB
m o v . . ) . n
0 10 20 30 40 50
Time of incubation (h)
First g ion in the of P. g

------- First generation in the presence of P. aeruginosa
Second generation in the absence of P. aeruginosa
"""" Second generation in the presence of P. aeruginosa

Fig. 8. Growth curve of No.4 Bacteroides fragilis prepared
by limiting nutrition in the absence or presence of P.
aeruginosa.

B. fragilis prepared by limiting nutrition was
named as the first generation. Nutrient culture of the
first generation provided the second generation. The
first generation and the second generation were then
cultured anaerobically at 37.5C in GAM broth in the
absence of P. aeruginosa or in the presence of P.
aeruginosa.
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L1 1MoREEDL SFXEFTHS, 1D Bacter
oides spp. DHt UFIZt4%) ThH B2, KENTE(L
TAHRBEOP TG - AV HET, BICEERENT
EHI-EORBEROBHND1 DL EZ TV S, B
BWIZE o TREZZMSE2HRIMBETLALONS
ZENH SN TV 5, Helicobacter pylori TIZKIR, %
BEORZ, BEORZ, HIREOFER L2 X )RR
R (avyag k) lasb", BRRE (K CHFELT
WABIIZDOFESY LT\ 5, Escherichia coli 72 &T
LERIRBTEB A SN D, DX RIREIZHLMET
AR SR, FLTHSIAMLZRBETOLATL
Twap" W, KREERTH sub MIC FTTEMEERLE
HWRATE LTV 2 ABRIZEFENHI AR & v ) RN
Twb, Z0LH HEORE, HROZILIZAE 2R
B L TEFTAFELD Ly,

Bacteroides spp. (IFERTIIEE, KECRELR L
WHEDR R TOREEAINTVELDEEZ LN
D, BALYPDRERTEMBEAICERShS T o7
CRLABRBECH (RE) $528I10hk5, ZORE
EAXHEARRLE, PURE, RERE, BIEOFELETH
b, TOLHEE (LT, AMLAKELES) T
AT e W B kxR T Lilhb, AL
2 {REE T2 Bacteroides spp. {15 % IZFBE L Tv> £ A5,
HEFERS72 b DIEHRELEILE & IR AMET L
TWBYW, L7dio T, BEREMNRYE S Tl s
WO EREHEBET ATRESE V. 22T, BEER
BRAFEIZBNT, &0 in vivo (IZIAWVIKEZET S H
9T, Bacteroides spp. MKk EZER L, ZHIZP.
aeruginosa % (R &K L 7238 @ Bacteroides spp. ®
BB DT & ARET L 72

Bacteroides spp. H§REHNH K (Rl E B ASA R E T,
BEMHRICBO T —EDREIET 5 L MEI»RBR
L7:, CMZ L¥ % | 7-354, postantibiotic effect (PAE)
2 & o THREIIHI S 727>, Bacteroides spp. DHEFEIN
¥k AEIR S 722, Bacteroides spp. D7k A HHDHE
EMHEIHEFAERL22IEFBHTH S, LrL, SHEHD
EET [DIMHENE % Tk { T SEMBEINEIAT
HBonzZ e, LAy, ZoMEENHEOEED., 28R
(ZHEREEIHI A GE B L IEH 2 AT E e koo 2 &,
2 CMZ WH TH A $)% H - 72 Bacteroides spp. 3
EHEREINHI A3 A S AL, AT L 72 Bacteroides spp.
WIEIBI RS A SN ool s | 225 PAERD
RED L, MOHADOWEGHINEIHFAHH L 2XEN A2
AT HWHAHEIR SN0 fetEDSE Ve E. coli DA b
L ZIKEE D & B BRI rpoS sBIZ T A5 L T
Wb, 72, H pylori X Mkili7s EREEILDZ0ODM
RZEAL L BIE 25 LT 5", Bacteroides spp. <
B THIG G 2 g L2 A, oA
REAHLT U C 2 & &R IGFEALIS K o THEGAIIHI A5

BB V. M4 EREBEH IS RO RE
ThHb, ZOWHHIMKIBKRE P. aeruginosa ZiRET 5 &
(R T D702 P. aeruginosa (I L %),
Bacteroides spp. |IXEFEMM TIXHEREDSEVIFE D
AHNIzD, FOBRIIHEF I ENITEVE S THE
LT, mREEIX 10°CFU/ml 12# L7z, P. aeruginosa
&, TOEERTHER SN/ Bacteroides spp. HEFHINH
WO BROBEREIIFIOREB ZHBML /22 L1245 (Figs.
2~5, 8). Fig.8 Tid B. fragilis DMBMEIEED R
%254 7IZBWTP. aeruginosa iRET % & B. fra-
gilis DIEMBII F o L A—DHFE N7, P.
aeruginosa %' Bacteroides spp. YT % HIH 4 » #
F & LT, OP. ageruginosa DELXTHEHAE R LN
Bacteroides spp. \CEHEERAT 207, ORHWHEL
EWHBERMIAER T 5 D% (Bacteroides spp. 2H5E
THODILELRODXEET A, HMETIREY AR
THON) IRHTH S5, HEHHEZHEL VWL
L3N TH A, —F, Bacteroides spp. DHEFEZFD
L DR L TIE P. aeruginosa DHEEIZBEEOEE IS
2 TWwhbEBEbhb, Figs.2~5 DREMIEEN (M)
DIEFEIATIE P. aeruginosa DSIRET 5 Z L2 & 0 5
HEDVEL RoTWwb, P aeruginosa i3 biofilm %
B35, THIZHEBE B alginate # EAE L, 4D
RAEVEE LTV LRETH S, SEROMAEICE TP
aeruginosa \ZEEFENEL, WHETELRVREIIH- T
alginate X A L TV AT HEMED & 5. EBEIC P. aerug-
inosa & Bacteroides spp. DREHEER % 7 7 L EE
L, BBTHLEHEMPESRL, colony #FEH LT3
DPFHER SNz TD L) BRITTEE D Bacteroides
spp. DHFHBEELN A SN TS A, BiEREEITEH
TR\,

Pl EmRR7- X 912, OBacteroides spp. DIEFaEINH
WISV ARELETH B Z &, @P. aeruginosa 35
KRB ORI B L OEIH 2 EoMR L 7ERER
5 &, 2 EH S Bacteroides spp. \IFE 4 DIEFE
MEML I LIZR D, ZOM#MIL Bacteroides spp. D
HHEIHIRREIC L > TE o B B0, HMIEMEIE
BERNZ T T, AR THE I NIz 4 ¥ 4 7D Bacter-
oides spp. DWIEMME %IRRT S (Fig.9)o a 517
MO 2 \ZHETEIIRI ORBEMRL 2D, d ¥4 THbo
ELEBBEICIBI R T 5,

a ¥4 7; WIMAH KT ERERIIBOTRERORS
A 10°CFU/ml L € F T T 5, P. aeruginosa
REBOHEMTIX P. aeruginosa DWFHIMHEIERIC &
) BEFEINE AR BE RO A EEAH S (Fig. 2~5 D
HI#R) o

b5 47, BREDEEIRED 10°CFU/ml IZEE I
HFEAMEIE T A WGEIRIBR T H 5 A%, WML O —BEHT
iZa ¥4 7ERBIZIHBRBEMERDOFARBEHIEZ W
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(Fig. 3 DK#) .

¢ ¥ 1 7; Bacteroides spp. IO INHIFER A4 <
BAH7:D, BARERTIRAEEFORKL VE IS
WEZRY (Fig. 2 ® K#). Fig. 4 & Fig.5 D K#H1d
b¥A4 Tl e A TOFEBTH S,

d¥A4 7, ¢y 47X E5ICHOIH FEB A5 <

0 28 h 0 28h

Growth of Bacteroides species in the absence of P. aeruginosa
Growth of Bacteroides species in the presence of P. aeruginosa

Fig.9. Growth curve of Bacteroides species.

AT, HEAIEFEIIALEL 4D, THIIP. aerug-
inosa HNRET B LM AEE L, MR A R 7250
A —7 %4 < (Fig. 8),

FEREPIZ 3 X 1172 Bacteroides spp. (2 & B &ESE
DIFE A EDP. aeruginosa & &L AME & OBEEHE
ERHE" T 5 A%, LLEOBAEIE, Bacteroides spp. &
FIEIZBVT, P. aeruginosa DEHBER RV S5k
136 b (Bacteroides spp. DHR %RV &85 LT)
MEHTHAHILEERL TV A,

4. P. aeruginosa \IMifERSFEDR KR & L TH
MAEE & 5" 12, EEBRBEANKSAE TP
aeruginosa WM L TL 2HEN B {, MHoEixH»
LR S (Table2) MEH L D HEAZHIZHEML
TWLHERIZ LIS LIIRERT 5, BHRERL ETIIE
ELT BT ERHIEKRD S D P. aeruginosa DEHHIL
Bl b, ¥, BEOSHBERTLAPEKDLS
FH X 20~30% BEKRHE SN L, ThosnZ &pb,
P. aeruginosa \ TEBENTIIHETELVLOD,
fAfE (GEB) LTuwabnkitllshs, 2L T, Bk
PR, BB EOTEELR EICL > THBE M

FENBHEL TV DTHA) ., ERNTIHLORF %
EVBWAL R EUVBEMIIEE T 572010, BHIZKER
DIFAHZELIIERTHHA, UEDZ L E2LERITH N
% L, EIE Bacteroides ERIE Tl P. aeruginosa O

Table 2. Organisms isolated with Pseudomonas aeruginosa in purulent fluid from the operative site

Aerobes Anaerobes
Perforative appendicitis P. aeruginosa few anaerobic gram-negative rod 2+
74y,M (12h) E. coli + anaerobic gram—positive cocci 2+
Streptococcus spp. +
Perforative appendicitis P. aeruginosa + B. fragilis +
79y,F (18h) E. coli + anaerobic gram—positive rod +
Perforative appendicitis P. aeruginosa very few B. fragilis group +
67y, F (24h) E. coli very few B. melaninogenicus group very few
Streptococcus spp. very few  anaerobic gram-negative rod 3+
Bacillus spp. very few  anaerobic gram—positive cocci 3+
Perforative appendicitis P. aeruginosa 3+ B. fragilis 3+
33y,M (72h) B. melaninogenicus 3+
anaerobic gram-negative rod 3+
anaerobic gram—postive rod 3+
Perforation of descending colon P. aeruginosa 3+ Bacteroides spp. 3+
64y,F (10h) E. coli 3+
E. faecalis 3+
Perforation of descending colon S. marcescens 3+
77y,M (unknown) E. cloacae 2+
E. faecalis 3+
E. faecium 2+
P. aeruginosa 2+
T. glabrata 2+
Note; very few: <10 CFU/ml (" ): time between operation and onset
few: 10 CFU/ml
+1:10'~10° CFU/ml
+2:10°~ 10 CFU/ml
+3. >10° CFU/ml
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An in vitro study of mixed culture with slowly growing Bacteroides species and

Pseudomonas aeruginosa

Koumei Kato®, Yoshiteru Nakagawa', Takeshi Sato', Hisashi Huruhata,
Kojirou Okumura', Kazuhide Otsuka', Runa Kato', Yumiko Ito",
Shigetomi Iwai' and Michiko Yagoshi”

"The Third Department of Surgery, Nihon University School of Medicine, 30-1 Kamimachi, Oyama,
Itabashi—ku, Tokyo 173-8610, Japan
“Division of Clinical Laboratory, Nihon University School of Medicine, Itabashi Hospital

The growth of Bacteroides species in the environment of mixed infection was studied. The growth of
Bacteroides species in a nutritionally limited in vivo environment with antibiotics is different from that
under optimum conditions in the laboratory. In an attempt to mimic possible in vivo conditions, slow
growing Bacteroides species were produced by limiting nutrition or in an sub-mic antibiotic (6.25 ug/ml
cefmetazole) environment. Clinical strains of Bacteroides species were used, and five strains of Bacteroides
species (Bacteroides fragilis 2, Bacteroides caccae 2, Bacteroides eggerthii 1) were obtained; which grew
slowly at 37.5C in GAM broth under 100% CO,. About 100 colony forming units per ml (CFU/ml)
Bacteroides species were cultured alone or in the presence of 10°CFU/ml Pseudomonas aeruginosa at 37.5C
in GAM broth in an anaerobic environment. The numbers of viable cells were counted at various times of
incubation. One slowly growing B. fragilis strain prepared by the limiting nutrition showed optimal
growth without dormant or slow growing states in the presence of P. aeruginosa, and the number of viable
cells after 30 hours was about 10°CFU/ml. Four Bacteroides strains prepared with cefmetazole exposure
showed slow growth in the absence of P. aeruginosa. On the otherhand, they showed optimal growth in the
presence of P. aeruginosa. All slow growing strains in this study almost recovered their optimal growth in
the presence of P. aeruginosa. Therefore, the choice of antimicrobial agents should include at least agents
with activity against both Bacteroides species and P. aeruginosa in treatment of polymicrobial aerobic/
anaerobic bacterial infections.



