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ETREFREL, EARE T-T0CCTHREL 2, A
BRI IR F o v — (FRBER) NICHA
L, B BTl

4. HEROEN
FEEKTMEL TEE GAM Xz (H kY
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CRBL, BYLEEORBEMFENL L, TORK
, BB R F o N—KNTEBITLTBWV
ACC2ZEREASLIVOREENEEEREL, £
DO.1ml By RWCHEBENEREL /-, EEREIE
BRI CEREEERE2T> THEL 72

5. BERENBEOKE
HEER7THBIHEIC LIV ERENBE*REL
T2e SUAEVIFNI—FTLTHEL THRER Y,
HTRREL TEMEHEFEL 2%, ETRYIFEL THEEN
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bbb, 77 ARBTEHKAMIKE BERORERH T
EIBEHEZBIISATVS, REDHLEHRT, %
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(1) BREAMHIEEER (HEEEREERR)
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GAI 20479 (MIC 100 xg/mlLAE) 2 FhFh 8.7X
10°CFU/mouse ##E L 7, BHEE 1BFM%ZB L U3
KB CLDM # K FHREL, &5 ZDEH»S
I1H2EIS HM /G 25K 7o EE L, 1E25
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VBB O 8% B L e,
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XIS JERIE S L UM R 2 RE L 7.
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WAL, BEYFAE—X2MATELT v 7 A
FH—THAL 2, RFBHRKE AW T 10 FRERER
PEBL, BB 1MEY ) 0LEREEEL 2, FiR
B i3 vk GAM SE R854, MEEREMB & U
Paromomycin-Kanamycin &/l Brucella [M#& X%
b: S YA

II. # R

1. BRRMEREORBREEEDRS (Table 1)

(1) B. fragilis NCTC 10581 & & % B

Table 1z B. fragilis NCTC 10581 DIREFHKE
PEEFERAICRL 72, 107 CFU/mouse U E D
TRBERERZ 0% L ERTH > /2, Fig 1 13
Nic RH s 288, Fig. 2 3BEOMRBGK (HE 3
) ThH3, BEOAHIIE DOKEH» S KR,
T, BLUME - BREBECHAEL TS Ront B
BOE R, PLOSIEHEARR, TORAMOECS
FrEmER» & 2 2 QMEROE, B & U2 DOHHEI2E
D& BT B L a7y v 2S5BS UTEO
BAR 2 3 EHEE R E L Tz,

(2) B fragilis IR BRI & 5 IBEFK

EER AR 0 & 5B S N7z B fragilis GAI 20464,
GAI 20479, GAI20494 D 3tk%2 R, vV AKTT
5 X4k L 721, B. fragilis NCTC 10581 ¥k % fH& Iz
L CBEFRER T 1, H#EREHERZ10°CFU/
mouse ¥ &L U1z, BRI BEKRDOBRBERKE X 30
~50%ETHY, B fragilis NCTC 10581 Bk # h
L DORERTH-oT:e LU Z D B. fragilis GAI
20479 Kk E Y VAR T CE S ICHEHRR L Z 5,
BOWBEERIZB W T B. fragilis NCTC 10581 #
ERICEEOBVIREMKE.RRTIZE >/ (Table
2)o

(3) B. thetaiotaomicron DYEIETKEE

B. thetaiotaomicron GAI 5628, GAI-1-40, GAI-2-
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Table 1. Abscess-forming abilities of Bacteroides fragilis, Bacteroides
thetaiotaomicron, and facultative anaerobic organisms

. Inoculum No. of mice with
Strain (Logi,CFU/mouse) abscess/Total
B. fragilis NCTC 10581 6.2 2/10
B. fragilis NCTC 10581 7.0 7/10
B. fragilis NCTC 10581 7.5 7/10
B. fragilis NCTC 10581 8.2 7/10
B. fragilis GAI 20464 7.1 4/10
B. fragilis GAI 20479 7.0 5/10
B. fragilis GAI 20496 6.9 3/10
B. thetaiotaomicron GAI 5628 8.3 2/10
B. thetaiotaomicron GAI-1-40 8.6 3/10
B. thetaiotaomicron GAI-2-18 8.7 2/10
B. thetaiotaomicron GAI-2-49 8.3 6/10
B. thetaiotaomicron GAI-4-14 8.7 6/10
B. thetaiotaomicron GAI-5-45 8.3 9/10

B. fragilis NCTC 10581 7.0
B. fragilis GAI 20479 7.0
B. thetaiotaomicron GAI-5-45 7.1
B. thetaiotaomicron GAI-5-45 6.7
S. aureus CC-25 4.0 4/10
E. faecalis ATCC 29212 4.0
E. faecalis ATCC 29212 4.0
E. faecalis ATCC 29212 7.0
6.2

E. faecalis K-1 4/ 5
B. fragilis GAI 20479 6.7 6/10
+E. faecalis ATCC 29212 4.7
B. fragilis NCTC 10581 5.5 5/ 5
+E. faecalis K-1 5.9
B. fragilis GAI 20479 6.7 9/10
+S. aureus CC-25 3.7
B. thetaiotaomicron GAI-5-45 6.4 9/10
+E. faecalis ATCC 29212 3.7
B. thetaiotaomicron GAI-5-45 6.7 8/ 8 )
+E. faecalis ATCC 29212 6.5 /8 (19
B. thetaiotaomicron GAI-5-45 6.7
+S. aureus ATCC 25923 3.7 7

(' )*: Lethality before necropsy

18, GAI-2-49, GAI-4-14, GAI-5-45 D 6 ¥k vV R BFIZ 60~90% DIBBHR 2 R TR TFEEL . N
BTTSRME L% EEER% 100CFU/mouse & OBEDIZ I3 B. fragilis DB L IR, 0Pk
BECHBL CEENCEREL, 5~THEORE HOBLCRAYLSELEL . NEYOEERKEAK
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Fig.1. Intraabdominal abscess in mice
inoculated intraperitoneally with
Bacteroides fragilis and ACC. Abscess
was found in the adipose tissue
between mesentery and pancreas.

abscess. Hematoxylin-Eosin stain. Arrow
indicates the core of the abscess, which
consisted of necrotic debris.

BT, B fragilis DFE L D HBEOEEEBD 20
Hg%2Z 12, ZOFRBRICBVLTRLBVEBBERE
¥R U 7= B. thetaiotaomicron GAI -5-45#k & B.
fragilis NCTC 10581 %k D RBHERE*EEEE >

10 CFU/mouse iz U CTHEE L 7 & Z 3, B. the-

taiotaomicron GAI-5-45 ¥R DIBBFEAE X B. fragilis
NCTC 10581 kD2 & D &> Ttz
(4) B. thetaiotaomicron,

B. fragilis ¥ E. fae-

calis, S. aureus DJPAHEMIC & 2 WIBTERL

B. fragilis GAI 20479 @ 10*” CFU/mouse #:513,
S. aureus CC-25 @ 10*" CFU/mouse % 7zi3 E. fae-
calis ATCC 29212 @ 10*” CFU/mouse LiB& L T#
My bi&VBEHCHVIBBREEERL .
B. thetaiotaomicron GAI-5-45 @ 10%” CFU/mouse #
fMix S. aureus ATCC 25923 # 10*” CFU/mouse DI
BEMc I, 2BDEBRT B thetaiotaomicron
GAI -5-45 ® 10** CFU/mouse f# # |3 E. faecalis
ATCC 29212 0 10*” CFU/mouse » iR &M T 5 Z
EICED, ERENOBRMERMTEBLABHELD
SHEF R IBEREERL

2. IRBhOMEDE RN

(1) BBFRKRHIE3RER (Table 2)

@ CLDM B=M B. fragilis NCTC 10581 %% H
WBE ORE

CLDM FEHFERE T3 8 Vi 8 JLiZ 8 {H D RB AR
VFEHON, ENRINIBE1EDY D B. fragilis
DEHIE5.2+1.6 LogwCFUTH 5 o —H 25
mg/kg R TI3 8 Tk 2 Puiz 8 {H, 50 mg/kg I,
BTk 4 11 EHOBREBRRSED 5 i,
BB IEL)OEFEHIZENLEN1.540.4, 1.8+
0.9 Logio CFU THh - 7. & D CLDM B DBE
ARV TR S CLDM JEREH IR TERIC
BEVWEH (p<0.001) TH-oie,

® CLDM fitt, B. fragilis GAI 20479 ¥k % B 72
BEORE

CLDM FERSERET I 9 Pidh 8 Pz 9 fE D BRIE Tk
BEDON, BBEIELLVOEFEFHRIX5.111.6
Logi, CFU T&% o 7z, 25 mg/kg KB TIZ 8L 8
PE iz 10 f, 50 mg/kg HFBETH TR T 9E
DOREBEELSZED N, BE1ES D 0EERIZZ
hZ¥hn4.5+1.8, 4.4+1.2 Log,wCFU TH - 7=,
CLDM #38f r R EHOBB R ERRCERELE
EFEDshizholz,

(2) HHEER (Table 3)

CLDM 232 % B. fragilis NCTC 10581 % F\»
TTHEBEEELES» S CLDMEEL2RHGL
B, BEE4HB»5 CLDM OREZFHIBLICE, B
LU CLDM ¥R 58O IR TORBEERE (RER
B#) dzhzhlosgim (11M@), 9egigpT
(1018), 11EH11pE (3{E) THD, EBRICIIE
BEREDONE, o, FLK[HOBETEEBE
2.9+1.5, 5.3%£0.8, 8L 1r5.2+0.8 Log,, CFU T
HY, EEEE4HEH I CLDM ORELBEB L -8
¢ CLDM RS L O BEBEERED s hlrdh
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Table 2. Effects of clindamycin on intraabdominal abscess formation and viable cell count
in abscesses caused by Bacteroides fragilis NCTC 10581 and GAI 20479
Strai clindamycin treatment No. of mice with Mean+SD
T
an (mg/kg) Abscesses/ Total (Log,oCFU/abscess)
- 8/ 8 5.2%+1.6
/ ]*
NCTC 10581 25 2/ 8 1.5+0.4 *
50 4/11 1.8+£0.9
- 8/ 9 5.1£1.6
GAI 20479 25 8/ 8 45+1.8
50 77 4.4+1.2
* p<0.001
Table 3. Prophylactic and therapeutic effect of clindamycin
in intraabdominal abscess model
Chemotherapy No. of mice with Mean+SD
(25 mg/kg, 2 times/day) Abscesses/Total (Log,0CFU/abscess)
None (Control) 11/11 5.2+0.8 ]
Early phase of infection 8/10 2.9+1.5
Later phase of infection 9/ 9 5.3£0.8

* p<0.001

Sl —HEEEERIC CLDM OR%E AL 728
Ti3 CLDM & ESH LIV L FECEOREPEHEYK
(p<0.001) %#RL 7z
II1. * =

Bartlett 513, 7 v MERERBET 7L LERE
KD in vivoFMEE L THERATESL Z E2HEL
7oo LHLERIOETVOREE LT, BERTHEHK
TLHERETERZVLI L, HEETH L OHOMEES
PIEMTARE, TOLASBEIELIRALZZLT
Wiz, Ll, ZOEFNVIRE DORBRPEEL L ¥
SLV—bLENODBEETLTHDIEY, £ 12
Shapiro & OFFFIC & D =7 A TOIGH DA HEM H334
A RBENYZ s, EH S Shapiro 12 & D
LEENKITADET NV EACERERIFHEDO /2D D€
Fr e UTHRT % 10 DERIRE 21T - 72,

¥ ¥FAEMZ T B. fragilis NCTC 10581 45, H.#&#
BEEEE (10°CFU/mouse) TC57BL/6] =%
AWZBNWT, HRDEELLBEEREE2RT I L8
HREINI, Ll ZO¥KIZIEE A EDILERERIC
BEMHOEOKRTH S Z L BEZUHABRDOER» S
Skl o7: (data not shown), S5 HODEFRILERE
EHIOFImDOEZ I IX, BEFOEENIX U Tt = #E
Lotk CRBOKERV2LESH D, Lich->

TRl 3 2 B2 DR 5 B. fragilis D&
BOMRIZ L > TOHEBHLE L ZBBERELES
ENTED I EBLFADORNE LD, SEIOEFEESD
HERR S T, CLDM ittt 8k T ® % B. fragilis GAI
20479 VLT YH, BMRT CO+ALB&RILY
EROFHM 72D 2BVRERELGOND I LH
Hontz,

a5 ICEEKMED © B. fragilis = DWW TEREE S
Bt xh, &8 S-lactam RERIIH L B. fragilis XV
L ATHMEEE 5338\ > B. thetaiotaomicron DBEE
ROV THREOBEA» SR I, ZTOER,
10%° CFU/mouse DB THVIRBERBZED SN
AN

% 12 B. fragilis group OfE 3, BERBRED 55
BEh2BEEOBOERTH 2, hoOBEHEIER
LHREAMEND I EBSEBTHS, L AHIME
HHEORBREETN L DEABREDEF VL DREL
AIL7:ETVEWS ZENTE, BEEEIEV, LY
bEZHROE 7 2 AL BERTERENS LK
o TLk, Zh o i tE‘ 2358 > Enterococcus
spp. X Methicillin fi # Staphylococcus aureus & 0O
BREBROTRER B L E IS5 5, £ITB
fragilis 3 X U B. thetaiotaomicron ¥ 2 & O@EMEHK
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FEFHLORSEEC X IMBTRERNL 2. B
fragilis ® B. thetaiotaomicron \= VR D E. faecalis %
BALBE, FnPhoOEBeHBTHEAL 8S
L TEHICE VBT EE D Sz, £ 7:FH
Bic, BBRAERR S. aureus L DBEICL>TH L
Rl COBAEBERICBWT, E. faecalis DE
ROHERECBE I IR S 1AM BIET
zevARRo N, BAREERICSHL TIEMEER
ORHAHBEETHLLEHEA S,

In vivo TOXRBRICHB I 3 LEREROROHE
ERBVET AL RERKCEETSH 5, Bartlett &
B 7y EALLERBRETNT, BROBED
EFIOWREHEL Iz, HSIX, HET v N ERAE
MERELTI0EUAESDT v MIcHEAEEL,
BIEE L RBEAEEZKRD, S KHEELEHT 2
ZETEAIMD in vivo RO E2ITH 12" EH
Sik, WAMKBECH T IURBBEo L L END
CLDM 2L T, EBEDBBERFEHZ#ESL L U
HENROHELDORN EERL 7z, EH S OERES
Ri, BEEAECMABEPOMBEREHET S 2
EREHSTIHIEREOHBENIHEDO~Y X 2
WTEAOBREZHETESARESEETRBL TV 3,
ChiREBMERORERICH T 2EE»SbEE LWL
EEZTWVWBY,

¥, CEBEEHRD in vivo 12 BT 5 FEE I XM
AREH OERBRE ORI SRR TH L8, ZDE
TV TREVOBRBHIADOBITERBROCKRINT 32
EVAETHELFEZOND, SRIIZTDRICOVT
OB ETILBENHB LEZ TS,
UEDEER»S, EFHLD~Y R %AV KRR
RETIVIE, HRKMEEED 3 L IIRKEE L FSMS
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Experimental mice intraabdominal abscess model for
the evaluation of chemotherapeutic agents

Yasunori Tanaka, Kunitomo Watanabe, Yasuhiko Shimakura, Kaori Bandoh,
Yoshinori Muto, Naoki Kato and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University School of Medicine,
Tsukasa-Machi 40, Gifu 500, Japan

An experimental intraabdominal abscess model in mice was studied to establish a standardized
protocol for evaluating chemotherapeutic agents iz vivo. First of all, the reference strains and
clinical isolates of Bacteroides fragilis and Bacteroides thetaiotaomicron were used to determine their
abscess-forming abilities along with or without Enterococcus faecalis or Staphylococcus aureus. Some
of the clinical isolates of B. fragilis and B. thetaiotaomicron showed very good abscess-forming ability
by themselves. Moreover, their abscess-forming abilities were strikingly enhanced when they were
inoculated with E. faecalis or S. aureus concomitantly. Using this abscess model, an in vivo
evaluation of clindamycin was carried out against both clindamycin-sensitive and clindamycin-
resistant B. fragilis isolates. Two parameters, rate of abscess formation and viable bacterial count
in abscess, were useful to determine the i» vivo efficacy of the chemotherapeutic agents.



