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IN VITRO AND IN VIVO ACTIVITES OF CEFOXITIN ALONE OR IN
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The comparative in vitro activity of cefoxitin (CFX) alone or in combination with
isoniazide (INH), rifampicin (RFP), ethambutol (EB), streptomycin (SM), kanamycin
(KM) and minocycline (MINO) against Mycobacterium fortuitum complex was evaluated
by agar dilution method. MICg, of CFX against these organisms was 50 #g/m! or higher.
A combination of CFX—EB—INH—-RFP inhibited 9 of 10 strains of M. fortuitum at 0.8
ug/ml. MICq, of these combination against M. chelonae (subsp. abscessus and subsp.
chelonae) were 6.25 ug/ml in both cases.

Mice inoculated intravenously with M. fortuitum 18367 were treated with CFX alone or
in combination with EB-INH-RFP once daily for 4 weeks, beginning 24 h after challenge.
Enhancement of therapeutic effects of these combined drugs to M. fortuitum—infected mice
was not shown when compared with CFX alone.
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Mycobacterium fortuitum complex (M. fortui-
tum—M. chelonae) 3t MHFEERLE, R TIRE,
MBERES L2 SECT—HBERTHOY, £<0
HEHE I L THtETH 2 L RAMOLEIATS
UV Rk A IKEOL T = A REH DM

fortuitum \I<X 9 % in vitro MEER EKREFT L, Th
5D 9 B cefoxitin & in vitro MEEMRFG 0 - 72
(MIC 2 100 ug/md) bbb od, KBTI R
M. fortuitum RRHEICX L TH B XEBENRS S -
el LI WTHE LYY,
A[EF cefoxitin & EEHLER O HFAEICB T S in
vitro it ' IT in vivo ¥t M. fortuitum fEFHIZDWVWTHK
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3 A : cefoxitin (CFX), isoniazid (INH) K& O
rifampicin (RFP) (3—%ZK), ethambutol (EB)
X U minocycline (MINO) (HA Vv 5y —) fric
streptomycin (SM) & O kanamycin (KM) (BH &
BRI 2L 7,

g4 . THRE DAY Rl v v R (RAIEBREYITIFE
B ZEAL, 1HEERAEREBRICHL .,

B 0 1 %/NIEEH B8k L 72 M. fortuitum,
M. chelonae subsp. chelonae ifi iZ M. chelonae
subsp. abscessus £ 10 RO EZRERE W 1,

R RBR T & A D 100 ~ 0.1 pg/ml1cE 5 2
fEREBR ARG (2, 3 ] U 4 FIBFAHENC 13 R IRFIT IRk
orhEhnEL 1, 1:1:1kU1:1:1:11c
) &0 10 4 MAEM Kirchner FREAR % 7%
L7, fi5, Dubos #iiktEHich 33°C, 5~ 7 HIZER
% 0.1% Tween 80 f1AER/KICED 10" CFU/ml T
LD ICHBPERETN « AR L 7o, £ L CHEBERD
1H4E (WX 1mm) 8% Kirchner EXEHE i
2cm ORSICEFRL, 33°C, 7HEBERIIB T R/
HEMIEEE (MIC) 2R,

EIRERR © M. fortuitum 18367 ¥ ® Dubos & (&%
Hip 37°C, 5 BB AAEARKTHERL, B Spec-
tronic 20 TODsg = 0.2 IZFHRR, 2D 0.2ml %27V
2 DRHIRNICHERE U 7o, % 24 KR & 0 CFX @
0.5, 1RV 2mg dZHEMIATFIcZzh 5K %4 &L EB
(0.5 mg)~INH (0.25 mg)—RFP (0.25 mg) & DPH
HlA21H1E, 4:BMcblk-> T8 TERS (0.1
mD) »5H0IRV Vv FIKLAROKS (0.2mD) %=1T-
1o 183, XBEMWNIC IEXOR D ICERKERS L .
TRTOHY) I EERE 24 B % » 5 H spinning
disease " FHEOH MO, B 1 BUFEOREZEITV,
4BRBICER, HIRR U oo SRR IC R O IERIRZE O
B, MIECICBOEROMEEITV, B ORLEE
DOHERBAZRD I, ThRFIAFEYF A4 F—%H
WTB % 5ml DERKFTHELL 1% NaOH @ 0.5
m{ % 1A T 20 PORLERR, Bk T 10 fERERAIRL,
ZD0.1ml 2% 1 %/NIE FicEREL, 37°C, 7
HiEEET 2 Ltk > TRD 1,

& S

1. BURENE

CFX % Bl 2 L ihRERHF & HFH L 75&0 M.
fortuitum 1<X4 % MIC 2—4EL T Table 1 iIZ/R L7,
o b kS, CFX, SM, INH, KM, EB,
RFP KU MINODO W DAl & BT M

B % g62% BT1T5

Sortuttum X3 ZHIETERIRTEL, TORLE, -
7o EBIZBWVTH MICy 13 12.54g/ml T, Thlis
DFAITIZ 25 ~>100ug/ml TH >tz THITHLT,
CFX it FEl& A %= 0t L 12884 (CFX-SM, CFX
—INH, CFX-KM, CFX-EB, CFX-RFP kU CFX
—MINO), M. fortuitum <Xt L Tid CFX Bl & v
SYPIRTE A L 7248, M. chelonae I L TIRHL
B oELss o il bbb, Th D
DI bRLBENIEATEEbN CFX-EB T SM,
INH, KM, RFP & 2 \Wid MINO o Wghh1FEE
O L 728E, CFXE2&Ehhvundho% (EB-
SM, EB-INH, EB-KM, EB-RFP, EB-MINO) i
BB LD bHEEROEESS SN, BT CFX
-EB-INH R LEBNTWVWE LS TH-7, £I T,
CFX-EB-INH @ 3 FlftHicinZ %< SM, KM, RFP
2R MINOOWEF b 1 FOpHEERAIEC A,
CFXZ&E RV IFhDRIIBT 2 LD b—RicHL
HEE®EE2/RL 72, X5 Td CFX-EB-INH-RFP
OHRRVTFhOMRAERC N L ToENRAE N %
R L, Z£® MICy iz M. fortuitum iZxf L TI120.8
ng/ml, M. chelonae (subsp. chelonae, subsp.
abscessus) 1L T 6.25ug/ml TH -1z,

2. M. fortuitum BY= v RIIXd BIRESHR

Table 2 & M. fortuitum 18367 BB ~ v X i
CFX, CFX-EB-INH-RFP % /i3 EB-INH-RFP
% 48R b > TCFX 3T, EB-INH-RFP &
BEOKE L IGa0iREsh R % spinning disease T
KEOARKNKEDORBIEENL SH12bDTH %,
CFX 0.5 mg B 58 & CFX (0.5 mg)-EB—-INH

—RFPHFHEEH O W NITBWTSH, spinning

disease ifi ¥ ICBHRZ 13 EB-INH-RFP #5581 fic
SHBEICB T B LM, TRTHIVRBFELETRTOH
Micashic, BIZCFX 215503 2mg icHEEL -
THMH 3 VI3 h 5ic EB-INH-RFP %2 4FH#RS L
12354, spinning disease i OV BHRZE D FEBSERE 13
LD CFX 0.5 mgliihidh 2 Wi3HHKRERKICBT 3
LD BEFED -1, ThdLOMIEEERAON
AQ2RCW A

R OB E R & HIREFOAEI Table 312/ L7,
KA GO O I B A EL IR SN BE Ic B 1T 3
X0 SEE» o 723, CFX 0.5, 155032 mg &
B SR E C 5K 41 EB-INH-RFP %5
LcBERIC3AEBRZRA LN 5 12,

Table 4 3B &L b OBTHERER LI DTH 3,
CFX Bflid % Wiz EB-INH-RFP & OffHDBI7 <
CFX o5& (0.5 1 %0 2mg) II&E L 1AEEK
DO B S h, CFX Bk EE L R ER &
DOICRBEBZRAS5NE T,
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Table 1. MICs of Cefoxitin Alone or in Combination with Antituberculosis Drugs
or Minocycline against M. fortuitum Complex
MICs (ug/mi)
M. fortuitum M. chelonae (abscessus) | M. chelonae (chelonae)
Drug (10 strains) (10 strains) (10 strains)
Range MICspa) | MICgo» | Range MICso | MICgo | Range | MICso | MICgo
CFX 25— 50 50 50 25— 100 100 100 | >100 |>100 > 100
CFX-SM 12.5-25 25 25 25-50 50 50 50—100 50 100
—-INH 3.13—-12.5 6. 25 6.25 | 25—100 50 100 | 6.25-50 12.5 25
-KM 12.5-25 25 25 12.5-25 12.5 12.5] 25-50 25 50
-EB 3.13-6.25 6. 25 6.25 | 12.5-50 25 50 25-50 50 50
-RFP 6.25—12.5 12.5 12.5 25-50 25 50 > 100 > 100 > 100
—-MINO 12.5-25 12.5 25 50—100 50 100 | =100 |>100 > 100
SM =100 > 100 > 100 > 100 >100 |> 100 50-100 50 100
INH 12.5-25 12.5 25 > 100 >100 |> 100 25—100 50 100
KM 25—50 50 50 25—-50 50 50 =100 100 > 100
EB 6. 25—25 12.5 12.5 50-100 50 50 50—100 100 100
RFP > 100 > 100 > 100 > 100 >100 |>100 >100 |>100 > 100
MINO 12.5-100 50 100 =100 >100 |>100 =100 |>100 > 100
CFX-EB-SM 3.13-12.5 6.25 6.25 | 12.5-25 25 25 25—-50 25 50
—INH 0.8-3.13 1.6 3.13 | 12.5-25 25 25 |3.13-25 6.25 12.
-KM 3.13-6.25 6. 25 6.25 | 6.25—12.5 125 125 12.5-25 12.5 25
-RFP 1.6-3.13 3.13 3.13 | 6.25—-12.5 12.5 12.5 | 25—50 25 50
—MINO 3.13-6.25 6. 25 6.25 | 12.5-25 125 12.5 | 256—50 25 50
EB-SM 6. 25—25 12.5 12.5 25—-50 50 50 25—-100 50 50
—-INH 3.13-12.5 6.25 12.5 25—50 50 50 12.5-50 50 50
-KM 6.25—12.5 12.5 12.5 12.5-50 25 50 | 50—100 100 100
~-RFP 6.25—-12.5 6.25 12.5 25—-50 50 50 50—100 100 100
-MINO 3.13-12.5 12.5 12.5 25—-50 25 50 50—-100 100 100
CFX-EB-INH-SM | 0.8-3.13 1.6 3.13 | 12.5-50 12,5 25 |3.13-25 6.25 12.
-KM 0.8-3.13 1.6 3.13 | 12.5-25 12.5 25 6.25—12.5 12.5 6.2
-RFP | 0.4-0.8 0.4 0.8 3.13-6.25 6.25 6.25| 1.6—6. 25 3.13 .z
~MINO| 0.8-1.6 1.6 1.6 6.25—12.5 12.5 25 3.13-125 3.13 12.£
EB-INH-SM 3.13-12.5 3.13 6.25 | 25—100 50 100 3.13-50 12.5 12.5
-KM 3.13-6.25 3.13 6.25 | 25—100 50 100 | 12.5-50 25 50
-RFP 0.8-1.6 0.8 1.6 6.25—12.5 12.5 12,5 | 6.25-25 6.25 12.£
-MINO 1.6-3.13 3.13 3.13 | 12.5-50 25 25 6. 25—-25 6.25 12.£
a) MIC at which 50% of strains were inhibited,

b) MIC at which 90% of strains were inhibited.
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M. fortuitum ¥~ v 212 CFX 04157, Th
EHEE L7 EB, INH, RFPOWFh D $H| & b 48
Micbk - TRTRELAERET >, ZORRIR
Table 5IXRT LI THEH, BMRUBEEL, spin-
ning disease R U ERE D RBUFEW S icBE L b 0F
THEEHOVLFNIT >V TATS CFX (1 mg) B
B # & CFX-EB-INH-RFP St 58 & Dfich
BERAONB o, 2720, THOMBEE bIKIFE
HEx A ¢ EB-INH-RFP 5B Ic N3
LIEMEER L 720

e %=

M. fortuitum W T M. chelonae HSFERE DHifEk
Akt LTl TH 5 C L BAMDE 5 TH B V7Y,
SElOERIcB VT, HRAPRSEKA (SM, EB, INH &
U RFP) o wd hicxt L Td M. fortuitum com-
plex, FiT M. chelonae EE WVt EER L7z &Il
* 7 o v REHKITH 5 norfloxacin, ofloxacin RO
ciprofloxacin ® M. fortuitum complex iZ x93 5L
WEEERET LIcE 25, WTFhoEFGETORED
ZiEHBbDOD M. fortuitum it L THW in vitro

B E E2s 5715

Table 2. Effects of Cefoxitin Alone or in Com-
bination with Antituberculosis Drugs
on the Incidence of Spinning Disease
and Renal Lesions in Mice Infected
with M. fortuitum 183672

Incidence of
Drug
(mg/ mouse) spinnin Renal
disease(%)|lesions (%)
Control 100 100
CFX(0.5) 100 100
CFX (1) 80 90
CFX(2) 80 70
CFX (0. 5)-EB-INH-RFP b 100 90
CFX ( 1 )-EB-INH-RFP 80 70
CFX ( 2 )-EB-INH-RFP 70 80
EB-INH-RFP 100 100

a) Mice of each group were infected intravenously
wih 6.5 x 10% organisms, Mice were given C.F X
(subcutaneously) alone or in combination with EB,
INH and RFP (orally) once daily, for 4 weeks from
one day after infection (n=10-30),

b)EB (0. 5mg)—INH (0. 25 mg )~ RFP (0.25mg).

Table 3. Effects of Cefoxitin Alone or in Combination with
Antituberculosis Drugs on the Weights of Organs in
Mice Infected with M. fortuitum 183672

Organ weights as % of terminal

(ng/rrlrll%use) Body, weight

Spleen Kidneys
Control 0.92 =+ 0.05 1.50 £ 0. 07
CFX (0.5) 0.82 = 0.05 1.38 = 0.06
CFX(1) 0.70 £ 0.06 ¢’ 1.39 = 0.03
CFX(2) 0.75 + 0.06 1.26 +0.05%
CFX (0.5)-EB-INH-RFPY? 0.84 £0.05 1.40 £ 0.05
CFX (1 )-EB-INH-RFP 0.75 £ 0.07 1.114£0.04
CFX( 2 )-EB-INH-RFP 0.76 + 0.05 ©’ 1.28 £0.049
EB-INH-RFP 0.80 + 0.06 1.45 £ 0. 06

a),'b) See footnote of Table
error (n=10-30).

2. Values are expressed as mean = standard

c)Significantly different from control mice at p<<0. 05 (Student’s t test),
d) Significantly different from control mice at p<0.01 (Student’'s t test).

MEEEEZ/RT T &, %7k ofloxacin # I cipro-
floxacin 3 EERM M. fortuitum < v 2 LT
BNIEBERAERT LD VWTHE LYY, &,
B S 043 M. fortuitum 1= & 3 & b OURSYE X
9 % ofloxacin OB ERE L I BEETHEL TV
%, {E-T, 5% M. fortuitum BREHEICX L TR T
noFx/ oy REHOFHUESPEREINZLATHS
2, KK TH 5 M. chelonae 2V TIERFLL

EHNDOBIF D 5 WVIIERBBETHH D,
B —lactam #| D FEREHBEE KT % in vitro FLETE

HRBDTIHTO T EBHONTWEY, &L, €7z 4
ZIEHKID S B CFX # M. fortuitum <X L TH BEE
O in vitro FEEMEERT T & (MIC g = 25 ug/mi™
Wi 32ug/ml'?) MEEEhi, Bx DEOWE?
W SEIOERBETIREDICENS LD bPPEM
ERLEH, ThizFE s L THEEoBEVICERT 3
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Table 4. Effect of Cefoxitin Alone or in Com-
bination with Antituberculosis Drugs
on the Number of Organisms
Recovered from the Kidneys in Mice
Infected with M. fortuitum 183672

Drug Logi no.of
(mg./mouse) organisms,kidneys

Control 5.14 +£0.12
CFX (0.5) 4.60 + 0.16%
CFX(1) 4.22 0. 189
CFX(2) 3.69 £ 0.25%
CFX (0.5)-EB-INH-RFPP|  4.54 +0.19°
CFX ( 1 )~EB-INH-RFP 4.32 £0.25%
CFX( 2 )-EB-INH-RFP 3.78 + 0.29%
EB-INH-RFP 4.97 +£0.14

a)~d) See footnote of Table 3.
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bOohbHINIE L, WFhicLTd, CFX D M. for-
tuitum X BHEEE RO+ 7 = 2REH LD b
RV LS THRBRVWSDD K S IKBEbh B,
Fie KA D IAF DOEERY M. fortuitum B~y X
KL THENERBEHROBD > 12 T L2 WE L1,
b Mt 2HYSEE 4BEIchb o Ty RITEE L
REAECRAREOENBETH 2B 5 DGR D5
SRHERIED RV LB -1, 22T, AEE
CFX & HBEHEH & D in vitro BFHZIRERET L1z &
Z A, CFX-EB-INH-RFP @ 4 & © # & € 5 M.
fortuitum W TFIT M. chelonae icxf L THEHTIRE
MBI EBbh 28OEER 2 Rd T L8001
DT, FIT in vivo IKBF BIEEIRERET L 72,

M. intracellulare ® F#EEREFICX 3 3 HEHTHE3,
BRENY TREKELLODTHY, Thidih~
Tween 80 AN 2 T &tk » TRFFTT 2 &\ 5 WD

Table 5. Effects of Cefoxitin Alone or in Combination with Antituberculosis Drugs against M.

fortuitum 18367 Infected Mice &

Organ weights as % of .
D terminal body weight Incidence of Logio no. of
rug i /
Spinning | Renal orgamsms
(mg//mouse) Spleen Kidneys disease les(iygr)ls kidneys
Control 0.95 +£0.05 1.52 = 0.03 100 100 5.18 +0.19
CFX (1) 0.72+£0.08°"| 1.44+0.05 80 80 3.82 +0.33¢
CFX (1)-EB-INH-RFP®’ | 0.74 £0.07%| 1.37 £0.04 80 70 4.22 £0.35°
EB-INH-RFP 0.97 £ 0.06 1.55 £ 0.06 100 100 4.71 £0.19

a)Mice were infected intravenously with 7.0 X 10% organisms, Starting one day after infection, mice were
injected subcutaneously with CFX, EB, INH and RFP, once daily for 4 weeks (n=7 -10).

b) ~ d) See footnote to Table 2 and 3.

&, M. fortuitum OFEREHERICR T 5 Kbk 1240
RABE DB @Y ) 7 257 OREIZF L TV 2 AREME %R
BT IHE O ML shTVWE, 25T, 4EEH
7- CFX-EB-INH-RFP O #ffH 13 CFX Bijhic B3 3
X0 b M. fortuitum \ZXt4 3 in vivo HETEM A
Moo &0 EREMERAORE W LapwE
Z 5% EE, M. fortuitum BIADKIIEEE (52 \WIidER
HENY 7)) BCFX It & » THEESN, CFX LA
NI GHERFID M. fortuitum BEANDIEANEE
22D, M. fortuitum \<xtd 2B 0K 3 E]EE
WHBEZ O, LHLRBHES, SEENT invitro
BERZIE DA 57 CFX—EB-INH-RFP O £ %
HARIZL > TH in vivo It BV T I3 CFX B 5D
LOBRIYETEL D - 12, KD P, F5 10 33
PAEMAOZHIBEHIC L 3 in vitro FLETEM DA,

in vivo KB BIRBHRICESRME NS LR~xT W
B0, SEIOBEA OBEIRZENE ST 2 60THD,
ZOEHIZOWTIRELHL TV,

¥ & B

1) Mpycobacterium fortuitum I O i< M. chelo-
nae icx49 3 CFX & HisEM#IH 5 0 ik MINO & D in
vitro BN R 2 BRFREIC L > TR L & T 5,
IhSDHBREICXY 5 CFX D MIC,, iE= 50 ug/mli
TH»lehd, CFX i< EB-INH-RFP £#8tH4 2 &,
T @ MICy & M. fortuitum <3¢ L Tid 0.8 ug/ml,
M. chelonae it LTI 6.25 ug/ml T&H - 20

2) M. fortuitum 18367 ¥k ® B#IRMNERE~ v 2 %
BEBHID 1H1E, 4:8ficbi -7 CFX Bihd
513 EB-INH-RFP & OB RIS %1 - 755, BHA
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