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In vitro and in vivo antimycobacterial activities of a cephem antibiotic, cefpimizole
(CPIZ), and its effect on the oxygen metabolism of host macrophages were studied and the
following results were obtained.

CPIZ was weakly active against tested mycobacteria.

Phorbol myristate acetate (PMA)—triggered chemiluminescence (CL) of peritoneal cells
harvested from mice injected intraperitoneally (ip) with 5 mg CPIZ was higher than that of
cells from control (untreated and saline—treated) mice and cefoxitin (CFX)— or cefotetan
(CTT)—injected mice. PMA-triggered O, producing ability (NBT-reducing ability) of
macrophages from mice injected ip with 5 mg CPIZ was also higher than that of control
mice. However, macrophages from CFX— or CTT—injected mice showed the same level of
Oy producing ability to that of control mice.

CPIZ showed a therapeutic effect against experimental murine infection due to
Mycobacterium fortuitum but not against M. avium complex infection.

Key words : Cefpimizole, Various mycobac- F—7—X: Cefpimizole, #EREHEEE, M. for-
teria, M. fortuitum infection, M. avium tuitum &G, M. avium complex &G, TEMEES

complex infection, Active oxygen #

KRR IGREE DB RIS W TO BV OBEIRTH 3,
L T AT, cephem FRIEH|I D “JE#EM M S E"
“IERERMETTRE 1< & A RYYE R EMOBEEIcH Y, Xt g 2 HEEMIC DWW TA B &, cefoxitin BT
TS BHERNLIHN O ER S EEED SN TV B, cefotetan 4% Mycobacterium fortuitum =%t L T &
AREE O FEEHEANCH T 2 EZHERI—MITELY, K BREED in vitro W in vivo IEEMKEZRT T &

Lol

*From the Department of Microbiology and Immunology, Shimane Medical University,

Izumo 693 Japan.



20

DEESN TV R Y™, RFi it S 7 cephem
FHHKITH B cefpimizole (AC—1370) iFfth D[] R 2
¥llc B> 3 & 0 b Pseudomonas aeruginosa IXf L
TREATV S -4, EECHLTRPPH 2 in
vitro B A BT 52 &, £ invivo BIE T in
vitro ME N » 5 FRENW LU LBV DTHE T L
BHEINTVE,

SlE, Kk iz IEHERERBEE" o892 HREER
BHo—BELT, EBRLLIBRHEEET 5 cefpi-
mizole @ in vitro W I in vivo TIILEREIEH % #&t
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1. W #k

WEREK (Table 1 38) WWERERICERREEL,
K U 72 N4 7% % Dubos Tween® —albumin CKHF
%) kTR R, 4 CIBELEY, ZLT
Hicias, FEEsREEEicEEL, 37°C (M. mari-
num RO M. chelonae subsp. chelonae & 33°C),
3~ 7 HESBREAFERICHL 7.

2. ¥ A

cefpimizole (CPIZ; BRDH), cefoxitin (CFX;
H—8IHK), cefotetan (CTT; [LZAWEEEL) KT cefti-
zoxime (CZX; BERIER) ZHEL 72,

3. ARV

200~0.2ug/mlicE 3 2 f5ME B HINEE D CPIZ
% &7 L #z Dubos B iABE I D 100! %, 96 7Xtray
(Corning Glass Works, N. Y., U. S. A.) O&u
EE, Zh 5T Dubos AL ER % EEEH = B
WTHE5x10* CFU/mIIcE 5 &5 IR - AR L
DD 100 pl #HFE L GHIHIREIE 100~0. 1 ng/m!
i 3), BRERBE TR 3TC (M. marinum 3
33°C), 14H, -AERERBHNBETR3ITC M.
chelonae subsp. chelonae 13 33°C), 7 AREERICHE
OHRBEDHREBE L, EHos/NEEHILEE (MICO
ERD I,

4. B B

EEERICIZ 5 BER D, TR0 RIUCIE 858
o ddY Rt~ v 2 GBREBRSMEEREHS) %
#El L 7o

5. fEREMmAD

HABIKICIARR U 7% cephem RIEHID 25 mg/ml D
0.2m! Gmg) &< v X DEMEN~EE L, 24 FefElg
I BEfElE % phenol red—free Hanks' balanced salt
solution (HBSS, pH 7.2) THE L7, XBELT,
ILE EH < v 2B I EBKERENZRS <Y 2LD 0D
MEaE AV, ThoDoVwFh ol EER Tl
#, phenol red—free HBSS Ic{R S €1, 185, f#t

% O O Hes BT

i cephem RIEH| DIERENIRS: 24 B O M PERR AL
(5.4~8.7x 10%) FEMELEH~v 2 (7.3x10°) &
B2 EBEELTHY, F MM population (77
07—V, 62~T1 % ; ZHHEMKR, 1% ;) v/,
28~35% ; = Do, 1%) RIEF<Y R (241
Zh, 68%, 1%, 30%BKRT1%) B2 EFREE
oMo T,

6. w707 y—Y

iRk gk % 10 % fetal bovine serum (FBS;
M. A. Bioproducts, Md., U. S. A.) 1l Eagle’s
minimal essential medium (MEM; H /K& #) i<
2.5x10°/mlic B 5L S iFlisd, 20 1ml%16
mm Z D 24 % tray (Corning) EFML, 5% CO,
BEBT37°C, 2BMEH#EL, T0K, 1%FBS
fn HBSS T#e#& L THMEMaEREL, Fohift
EWiatEr~<so77,—Y (M¢) &ELTHWV,

7. Chemiluminescence DfllE

100 £ M luminol (FIt#tiZ¥) &% phenol red—free
HBSS iz gl & & 2 EPEMEED 1 ml (1x10%) %
chemiluminescence (CL) MRIEH /N4 7 VICHEE,
37°C, 145MEE L7, D%, phorbol myristate
acetate (PMA; Sigma Chemical Co., Mo., U. S.
A) ®10pl (¥ EE 100ng/ml) 2MA, Lumi-
counter (Model ATP-237, HE¥R¥) T31°C, 5
Sfic bt > T CL Z2RIE L7z,

8. 0, OHIE

M¢ % PMA (100 ng/ml) DO@Eind %W IidIEGRMoD
0.1 % nitroblue tetrazolium (NBT; F1J#E3E)
10 % FBS-MEM th T 5 % CO, BEET < 37°C, 304
B, 10 %HRov= ) v THEE L EARIC 2V TH 130
B M¢ 8L, NBT EMianlt®E s -TO,
EEAREE R LY,

9. EEH M. fortuitum W M. avium comp-
lex B < » 2Icxtd % CPIZ OIREZNR

CPIZ x4 3 MIC #5>100 ug/ml @ M. fortuitum
18367 #k (2.6x 10%) & B Wiz = D 25ug/ml D M.
avium complex 31 F 093 #k (8.8x10°) <= 2 ®
B#RPICERE L 720 M. fortuitum BETIIZD 1 &
ZWF3HKELY 1HLIE, B6ME, 2iFvic 4BRIC
bt THERKICERLIZCPIZD 0.5, 1H5W0WIE2
mg %, %7 M. avium complex TRIEH 3 HER LY
1H1E, #6E, 4:8ichblc>TCPIZDO0.1, 1,
25 50WE3mg (£0.1m) %< v AEFHETF~EH
Lo XHR= v 2 3ERKEERREH LEKE 7o
ba—VTEZ . B4 M. fortuitum BERE< Y R
<134 H spinning disease D HEFOHFELEE L,
M. avium complex &= v 2 & & bITERE—EHA
BRICER, HRLT, NEORRIKREDHROELE,
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BT M. fortuitum TIWIED, /2 M. avium com-
plex TI3fifi & M DBITE BB AFTHAI L 72
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1. CPIZ OERBHEEE I % in vitro TLEIEH:

Table 1 IZ/R9 & 512, CPIZ OREMHEEEICX T
HHEEHRIEL, F5icxd 5 MICy RVWIhnd
S100ug/mi TH D, %7 MICs kDWTHTSH, M.
avium complex (50 ug/mb %RV T4 ~XT>100
ng/mlTH-tzo LrL, MIC BEEFHEVEKS &
5N, M. scrofulaceum (19 #k) <13 MIC 75 1. 6 g/
miDbD 2, 313 6.25ug/ml Db DE 1k
», F 71 M. avium complex (56 #k) TiEZ D 3.13
ug/ml Db D3RR, 6.25ug/mlDbD 1EBA LN
12o B, AFID in vitro LETEME 2 BRENBET
13 TH10 #BRER A, FREHEEVBETIZ2%7Y
+ 1) 0 Miiller—Hinton X4 %2 H W THRET L
LA, zoHVWInoEKICHRT S MIC >>100
ug/ml Td -7t (Table B,
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Fig. PMA-triggered chemiluminescence
of peritoneal cells obtained from various
cephems—injected mice.The peritoneal cells
suspended in phen01 red—free HBSS con-
taining 100 #M luminol in a vial were
incubated for 1 min at 37°C. Then PMA
(100 ng/ml) was added, the vials were

loaded in Lumicounter and the chemilu-

minescence was assyed for 5 min at '37°C.
Symbols: O ; none, B ;saline, @; cefpimizole,

A ; cefoxitin, A ; cefotetan, [J; ceftizoxime
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Fig. KRT&IIT, WIN D cephem ZRFEFHEE <
v 2 kD DEREMEO PMA #i# CL & IF ¥ ELE <
v ZMCAERKIERERE S v 7 2k 3 £ 0 &<,
ZDEE 13X CPIZ>CZX>CTT=CFX Th » 2o

3. #FE cephemn REHIRE v A DERE Mg D
O, FEH:RE

# 78 cephem REATEG v 2L DEKEM¢ O
PMA %l O, EEARE Table 21Z/R 9 & 1T, #ik
KT CPIZEE~ Y ZLDD Mg ITBWTDAHE
LB I EAK S v RIcBIF A KD bEEI
BB\ O, DEEMNS NI,

4. CPIZ OEBRVITIRERKS < v 21k d 51680
S

1) EERM M. fortuitum &Gt (Table 3BH)

&Y 7 U 14 HEHIT 81 % spinning disease D%
BRI, BARA L 0 BREERR LIEEIE, T
Bk 2 RO 4B o WFRIicB LT b EFIRSEAEM
LDEWB Y 2 EDMICEEERA SN » - Fehs, &
43 B & 0 IR ABHIS L A I3RS 7T BB T 133K
KFEEERICBVT, WBBICBI 3L bETZOERT
EHRnAs Shic, BOREMREDORIBEEIESIcZn
X OBITAERBEAIE, FASHESRE L BEE 3
H# & A2RBbH, 28RlicHD CPIZ 25 L 154
KH-TRVIFNbHReY 2IcBF 2 LEDZETA
B tons, 4BEICh->TRELEZEAICE, 1
Moz 2 mg FE5EITH VT 0. 5 mg BB IR
Btk 5 &0 bEL -1,

2) EE M. avium complex B4t (Table 4 )

B3 Btk b CPIZ % 4 BRlich e » TS L
B OMIEITIH S OBITAER MO, & b BEIC
BUBELEBEERLBL -1, B8, WFho#YEick
WT b JRGE 4 BRONBIC ARKIFE DA SNic b D
o t,

E -3

FHERERG It 3 2 18 E P O F I B WV ThFhER
W Mg OEA - REREVSEELSHREEH-TV 3
CERAMDEIATHD, b MicBIT B IERHED
BRI HIE kTS & 0 B ARBREE R sk 0 BURE B s IR
L, Rtd 5 W I3 SHERHORESIc & > THFIR
FICRIET 26D EEZ ONTWVWS, #->T, AEITK
LU TREMEEERIDPRBEE N TR WAH, Z06F
FIZ B B effector AT H 2 Mo OHEEERTES 5
IO BHERAEAVS T LItk > TREDRME/TE
AZob L,

B BA%E & Nt KM cephem REH|D CPIZ 3%
D invitro LE 1 SHfFE N 3 LI EICHE YV in vivo
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Table 1. In vitro Antimycobacterial Activity of Cefpimizole?®’

No. MICs (ug/ml)
Organisms of by o

strains Range 50% 90%
M. tuberculosis 25 >100 >100 >100
M. kansasii 19 >100 >100 >100
M. marinum 10 >100 >100 >100
M. scrofulaceum 19 1.6 —>100 >100 >100
M. avium complex 56 3.13—>100 50 >100
M. fortuitum 20 >100 >100 >100
M. chelonae (abscessus) 20 50 —>100 >100 >100
M. chelonae (chelonae) 20 =100 >100 >100

a) The 100 gl of various mycobacteria suspended in
inoculated in each well of 96—well tray with 100
containing twofold serially diluted cefpimizole. MIC
at 37 C (or 33 C).

b) MIC at which 50% of the strains was inhibited.

¢) MIC at which 90% of the strains was inhibited.

HENERT T EBMEINTVED, REHKD cephem
ZEANC BB EDOLNTVWB I DL S in vivo IRIZ
WHIDIMPERIASEW T &, BHIBEHT A LItk
THERRAEPHEICLIBRLELIVBIZT 2L
BT E, &5 - Bk - HEROERIEHICE - T
FhEke Mo ORAE - BREEIEE S L, Lk
W42 Eh@EshTw39 i, CPIZiEMe
DHA « RERELERMICRIEL, T Mg DL
te AR I & - TR ERRE S U I 1L B
LS EHME L L, WMROD cephem RIH & I3l E R

Table 2. o, producing Ability of Peritoneal
Macrophages Obtained from Various
Cephem—injected Mice?)

NBT-reducing cells (%)

Agents — PMA (100ng/ml)
None 4.3+1.9 37.1+1.3
Saline 4.5+ 1.1 43.3 £ 8.8
Cefpimizole 6.4+1.5 78.3 £ 2.6 e
Cefoxitin 51+0.3 40.5 £ 2.6
Cefotetan 54 +1.1 53.1 £8.7
Ceftizoxime 4.8 +0.7 50.7+ 7.7

a) The macrophages were overlaid with 10% FBS—
MEM containing 0.1% NBT with or without the
addition of 100 ng/m/ of PMA at 37°C for 30
min. After incubation, the macrophages were
fixed with 10% formaldehyde and the percentage
of NBT-reducing cells was counted. Values are
expressed as mean * SE.

b) Significantly different from None at P < 0.01.

¢) Significantly different from Saline at P < 0.05.

Dubos Tween—albumin medium were
! of Dubos Tween—albumin medium
was read after 7 or 14—day incubation

KT BIHITH B Y,

CL 30, 210, 5303 » OH 75 & oiEMEREFIcHh
KT BEELLNTHDDW, ZhdDEWKREIIR
HiEEEE T2 EBMS TV B, 4, 413 CPIZ
O EaR DRI BEE L TARIRE < v 2 0B
D PMA triggering iZ &% CL dfitfic M¢ ® PMA
triggering Ic & 3 O,” EEAREERKRFT L& 2 A, CL
Moic Oy EAREE bICTUEBA SN, TOT EH
5 LT, MBRERMECAKZEE LIGs, BE0
effector il T H 2 M ¢ DIEMMFEELELREL,
ZORERE L TRERPIIET 2 THA ) T EMRES
nieh, BE, CPIZ#EE <7 20 M¢ ORFEE It
TAREEROTUESHEShTWE Y, filih, CPIZ
WBIFHERD O ARG IESE ST LML MITE
NTWBEY DT, 0 2V ZORIGENTH
'0,, *OH & ¥MT 2 THAS T Eh 5, Lo CL
DHERKIEM¢ LIFHIRICHEKTE26DTHA DI T &M
EZZoNhb,

FeH 19 13 Dubos A EEH % I\ T cephem ZIH
G188 @ M. kansasii, M. scrofulaceum, M.
avium complex & U M. fortuitum complex I Xt
T3 invitro UETEHEEZRFT L THB Y, FKroEKRE
FHEPRBLOTESKEELLKT I3 TERL
B, =BV - TOFNOFEK S CPIZ &b b
NMEN%2ET 200K IcBEbN B, FicKA?Y H
Kirchner XA % H W 72 cephem ZEH Gt 15 8)
D M. fortuitum complex (90 %) x93 in vitro
PLEITE 1 124\ Dubos B W THET L 72 CPIZ @
PE & ZEERED, 5 VRBETHEVSTH -7,
NS DOFFEEMBET S L, CPIZ OWEREICHT 5 in
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Table 3. Effects of Cefpimizole against M. fortuitum—infected Mice?

Days Weeks after Drug Spinning disease
starting admini?tration d(ose/ . (%)' liiegl?sl Log CFU/kidneys
rei%}gg?ogost cefpci)mizole mgtxgse) Aftex’} mfect1or114(d ) (%)
1 0 0 - - 0 5.50 = 0.08
2 0 50 100 100 5.20 = 0.20
0.5 70 100 100 5.30 £ 0.13
1.0 50 100 100 5.32+0.13
2.0 50 100 100 4.88 £ 0.33
4 0 80 100 100 4.89 £ 0.25
0.5 80 100 100 4.12 £ 0.52
1.0 50 100 60 3.28 + 0.48D
2.0 80 100 40 2.44 £ 0.45P
3 0 0 - - 0 5.70 £ 0.10
2 0 80 100 100 5.24 £ 0.10
0.5 70 100 100 5.17 £ 0. 11
1.0 40 100 100 5.13 £ 0.19
2.0 50 100 100 4.98 £ 0.18
4 0 80 100 100 4.76 £ 0.19
0.5 60 100 90 4.84 £ 0.19
1.0 70 100 80 3.48 £ 0.33Y
2.0 40 100 70 3.40 £ 0.31P

a) Ten mice in each group were infected intravenously with 2.6 x 108 M. fortuitum 18367, and
given cefpimizole subcutaneously once daily, 6 times a week, from day—1 or 3 after infection.

Values are expressed as mean + SE.
b) Significantly different from controls at P < 0.01.

vitro FiE 113 BERD cephem ZTEH L D bF < hicd
DEREARVESICEZ B,

CPIZ DEERMI M. fortuitum &S~ v 2ixtd 375
BRIV TH B E, BEBHHHL VI3 HKLDZ
D1%30iE2mg © 4 BRI DI 3 E5 1T OMEH
REFB OMIE & BRRARBOBAREBBDE /5 L,
Z 0 id CPIZ ® M. fortuitum it d % in vitro PLE
71 MIC>100pg/mD »oEZ o5 XV LUED in
vivo IETEHTH D, THRAFIOBARABITHEEWL I
EITIA BT, Mo BIEERIC & > TREEORK L
NEoEshklticksbntEbns, CPIZ I3
75 sfEMERICH L TRIEOELET TX 0 muRER
BAERT T EBHESNTVWE® M, M. chelonae
subsp. abscessus iZ >\ T D CPIZ EFHAD in vitro
KEER D 75 ABEROFIC T A SNEh -
e (F— 5B, M5, EERHI M. avium complex
Bifev v 2icxtd 3 CPIZ OREMBRIIE -2 Aoh
Bhote, AEICLSE M ORPFENEIRMTH B &
BREHIOE A TH B0, BRIRINCEC 2 KEDRE
I RPTEH & RERIER & OB, & % Wik effector
mlaEEREL M BRIES 3 & O SHRER OBEFEOR

HbEhMbETRELAIPLEDN S,
¥F & ¥

Cephem R ¥ H|Td % cefpimizole (CPIZ; AC—
1370) @ in vitro T in vivo FLHIBRETEMEIE N ic &
DG =y 2OBEEMAE It 07 > -V (Mg¢)
DIEHBRRELEEZRT L, UTOMREEE

1) BRORFEMEIBRE I 5 in vitro PLETEM
¥, Dobos Tween—albumin &A% H W THRET
LIt IATRVINGTHTOHDTH - 7,

2) CPIZ (5mg) DEEENIS <Y 2 DIEARIED
PMA #il# i & 5 Chemiluminescence i3 cefoxitin,
cefotetan &2 U ceftizoxime X BT 2 L 0 b EH» -
foo 12, CPIZES5 <Y 2DEHEM¢ T3 PMA #
Btk s 0, EARGEOFRIEEMMA SN, fho
cephem REHICH > TRA SN - 12,

3) EBRWI M. fortuitum B~ v iz CPIZ % 1
H1ME, #6ME, 4:@8Ricbs-> THTFTHRE LGS
BETORBHRNS SNtch, M. avium complex
G~y R TIRENTH - 7o,
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Table 4. Effects of Cefpimizole against M. avium
Complex— infected Mice @’

Weeks after Drug Log CFU/organ
administration dose
of (mg/
cefpimizole mouse) Lungs Spleen
0 0 4.17 £0.20 5.92 £ 0.09
4 0 3.54 +£0.16 6.75 + 0. 15
0.1 3.41 £0.20 6.55 = 0.13
1.0 3.36 £0.13 6.53 = 0. 06
2.0 3.36 £0.13 6.40 = 0.05
3.0 3.59 + 0.26 6.82 +0.18

a) Five mice in each group were infected intrave-
nously with 8.8 X 108 M. avium complex 31F093,
and given cefpimizole subcutaneously once daily,
6 times a week, from day—3 after infection.

Values are expressed as mean = SE.
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