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CHEMOTHERAPY
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PUSHE Mz ik TH 5 (MIC i1 32 ug/ml), 4EIW 412, = OBROBHEBIELYHSLAICT B
I, ZORMEBRE &, 6KkD B.fragilis DIERFHIZOWT Mz ¥ FELTIRFERRLI
B, EOFEEXBELNCTHZ LI TR o1 b, Mz BMEXETF LELHA TS nitro-
reductase 35 L UX pyruvate : ferredoxin oxidoreductase ¥E#E & ¥zt Mz [ & OBAMNH, =
DERDOTPEBIE R R Lico TORR, = OfiftEdk% Mz EIRMESH THE M LI cell DMEROE
EERTFEM, fhORZHK EOMOEZTED LRV, Mz FRIUSH TIESE Lic cell DR
BIZOWTiE, OHCEDFEMIMET 52 L 2B, ¥, £ cell ¥ Mz JEMEEHIC#
RL, FERLILEDAS, ETFLTOCREHRTESRS, 1#R 18 BEKERTTCRS - &48
DbhNhtc, —MIT, WREEICK\ T, BEHEKN S in vitro T mutagen AEBICX hET 5
MERKL, Mz BEERFOEMIETTHZ LM Tk b, B. fragilis NCTC 11295 D

JUNE 1988

MHEBIEIZ OV Tt Mz w35,
PR LTWB LHRIEh B,

Key words: B.fragilis;, Metronidazole,
oxidoreductase

B. fragilis NCTC 11295 #kix, 1978 4, INGHAM
LI TEETHBEI N HISNA Mz iHEKRTHIZ3
FEXiblc, TR 2kg do Mz EShi-StER
BENBRBEBROKRT S 5V T OMKEMIEIC L
TiX, Mz oMilaRR b AZMES L CRBBRFEEOT
b, REUEKREEBRI LICBREYN S22, BER
TDEZH, ZokIAMERXZFTEHRIPALMCERT
Wit SEIR %1%, Mz RNEERTH X U Mz BB
RFOBE®LRET L LI 5T, ZOKOMHEEIE
FRE L

I. #H &+ %
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ERYTE-T RELTELESY, =2v7 -t
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CERES €, Thi EXMHT T EHEERE s
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7. Nitroreductase fE#DORITE

BREEI, B HMHE 3 IV ERFRCOVT,
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LINDMARK & MULLER 3 X ¢ BRITZ & WILKIN-
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Table 1 (2 & HREDOKERIFRIC X 5 Mz OFFE
{L¥EtE s X O° nitroreductase [EM:% 7R3, B. fragilis
NCTC11295 kb, faoMsZtibk & MM, Mz ¥ 1iE
LT 2RFOFEEREDShLh 1o Tods, BT
MEIckT 5 Mz NE{LETF & & K % nitroreductase
B RTE Lichs, B bhiinsis,

Table 2 (3£ BBk Y Mz BiINSEH T 18 FeMsE
L BEpMmHEo Mz BERERTFO &E (3EUE
L, T0RHE) &, ththo@itko MIC ¥iRd,
etk DOBT R FIEML, Lok EAROMERXRL,
15 MIC & oRicHEBRA LRI -1,

Table 3 (X B.fragilis NCTC 11295 £ % Mz Fhnigit
GREEL, 1, 2, 4, 8 35 XU 16pg/ml) T 18 BERIEHR
LicEGmHK O Mz REEEFESE (3EREL, £
DFPHE) % 77T, Pyruvate : ferredoxin oxidoreduc-
tase FEMEIR, Mz MREE 8 pg/ml THE I AMD, B
fn~4 pg/ml HREED ¥ 1/4 TETF LI, XHi, 16
pgiml TIXIEHENRD bhich -1, —7, nitroreduc-
tase {EMEIX, Mz I 1pg/ml TLHEYZT, BN
ERBO 1/3 WETL, X6, 2pg/ml I ERMLC
BAWTR, 1/6 OFEMERET Lic, 7cds, 16 pg/ml TH

Table 1. Metronidazole-inactivating and nitroreductase activities of cell-free filtrates
of metronidazole-resistant and -susceptible Bacteroides fragilis

Strain

Mz*-inactivating activity

Nitroreductase activity

B. fragilis NCTC 11295
ATCC 25285

No. 01113

No. 07190

No. 11101

No. 11287

* Mz : metronidazole
Cultures were incubated for 18 h.

Table 2. Pyruvate : ferredoxin oxidoreductase and nitroreductase activities of cell-free extracts of
metronidazole-resistant and -susceptible Bacteroides fragilis

Strain MIC of Mz* | Pyruvate : ferredoxin oxidoreductase Nitroreductase activity
(uzg/ml) activity (O.D. units/g protein/min) (#mol of PABA**/g protein/h)

B. fragilis NCTC 11295 32 + (619) + (6)
ATCC 25285 0.5 + (664) + (7)

No. 01113 0.5 + (957) + (7

No. 07190 1 + (968) + (3)

No. 11101 1 + (714) + (3)

No. 11287 1 + (559) + (5)

* Mz : metronidazole
** PABA : paraaminobenzoic acid
Cultures were incubated for 18 h.
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Table 3. Pyruvate : ferredoxin oxidoreductase and nitroreductase activities of cell-free extracts of the
resistant Bacteroides fragilis NCTC 11295 incubated at various concentration of metronidazole

Initial concentration of Mz* Pyruvate . ferredoxin oxidoreductase Nitroreductase activity
(ug/ml) activity (O.D. units/g protein/min) (umol of PABA**/g protein/h)
0 + (619) + (6)
1 + (743) + (2)
2 + (604) + (1)
4 + (752) + (1)
8 + (176) + (1)
16 -(0) + (1)
16 =+ 0 + (550) + (6)

* Mz : metronidazole
** PABA : paraaminobenzoic acid
Cultures were incubated for 18 h.
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Mz 0 5f7®D nitro X%&T LT, nitroso X535\ M1
N-hydroxyamino %4 U, #SME D DNA LiE4T
B W5 BT, nitroreductase ¥ Mz BREFHERARTF
ETBEZFTHBMUY, LI » T, TALLY Hid
NCTC 11295 ki nitroreductase FEMEIMEWLEDF —
2 %4 LY, MCLAFFERTY 5 3, [@#1Z nitroreductase
FED BV &¥, Mz iitEo—o0 BRE X T
5%, &M, Ra2HCCHEBRE 6 #Riz-o\ T, nitro-
reductase 7Ef: & MIC L oz SE#ENRA LAY,
BODRRERDH, TOBEDO—2ELT, HLMN
AMBELT AV Mz REWHKD 1 BET ThH-TcZ
EELbID, ¥, ZOfE#kD DNA BILT
X, HMcRIFNI IR T RS, extrachromosomal
DNA v 3 REFDHEEL, TALLY HI2 X » TEHE
Eh, BROZ LiEHb, TOMEOEELRTETDH
Sl EBEINT VB2, —F, BJIISIZ, Enterococcus
faecalis DEBEE LUHBRKIE Mz % RE{LT 5RBF0
FEXRELTVANY, Zokokitcty, ZoR
FOBEEIBEERRMERICE T 5 nitroreductase FE4:

DEEL—RLTEH, Mz OFEEELLLER L
5670 nitro XORTTHHZ LERELTVBM, %
HEEE SWTiE, 00X NELRFO &&kL
o1, §E, R4 bHREOHRFHRLAT, nitro-
reductase } EDONFLHETFORELTIe-1chl, £D
X3 ESH R -1, Mz OIEREFOS H—
DOBIL, MEUEI=RA¥-EELKTHETEE
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RELATIONSHIP BETWEEN METRONIDAZOLE
RESISTANCE AND SUSCEPTIBILITY FACTORS
IN BACTEROIDES FRAGILIS NCTC 11295

Kvorcur Inoue, Suinichr Narikawa, Takasui Suzukr and Masao Nakamugra

Department of Laboratory Medicine, St. Marianna University School of Medicine,
2-16-1 Sugao, Miyamae-ku, Kawasaki 213, Japan

Bacteroides fragilis NCTC 11295-which was isolated from the faeces of a patient who was on long-
term therapy with metronidazole for Crohn’s disease-is known to be exceptionally resistant to met-
ronidazole (The minimum inhibitory concentration is 32 ug/ml of metronidazole).

We studied why this strain is so resistant. First, we searched for possible metronidazole-inactivat-
ing factors in cell-free filtrates from six Bacteroides fragilis strains, including NCTC 11295. No
such factors were detected. We then cultured the test strain on agar plates containing metronidazole,
and determined nitroreductase and pyruvate : ferredoxin oxidoreductase activities (both being regarded
as susceptibility factors) in its extract.

Extract of the test strain grown in the absence of metronidazole showed similar activities of both
enzymes to those of susceptible strains. However, the extract of the resistant strain grown in the
presence of metronidazole showed lower activity than in the absence of the drug.

The cells with lower activity were transferred to plates without metronidazole and cultured for 18
hours. The extract of this strain showed activity of both enzymes similar to those grown in the
absence of the drug from the beginning. In general, metronidazole-resistant mutants of anaerobic
bacteria, isolated after mutagenesis from the sensitive parent strains, showed lower activity of the
susceptibility factors than did the parents.

The metronidazole resistance of Bacteroides fragilis NCTC 11295 is presumably attributable to
decreased activity of the two enzymes as adaptation to the drug.



