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In this study, we determined the MICs and MBCs of levofloxacin (LVFX), clari-
thromycin (CAM), and KRM-1648 (KRM) for Mycobacterium tuberculosis (MTB) strain
Kurono and M. avium complex (MAC) strain N-444 residing in MONO-MAC-6 human
macrophage—like cells (MM6-Megs) and A-549 human type II alveolar epithelial cells (A
-549 cells). First, the MICs of LVFX for MTB replicating in MM6-Mé¢s (1 #g/ml) and
A-549 cells (2#g/ml) were 4 to 8 times higher than its MICs for extracellular MTB
growing in THSF medium. In contrast, the MICs of CAM for intracellular MTB residing
in both the cells (2~4#g/ml) were 4 to 8 times less than its MICs for extracellular MTB
organisms. On the other hand, the MICs of KRM for extracellular MTB were nearly the
same as its MICs for intracellular MTB residing in both types of the cells. Secondly, the
MICs of LVFX and CAM for extracellular MAC were not significantly different from
their MICs for intracellular MAC residing in MM6-M¢s and A-549 cells. The MIC of
KRM for MAC residing in A-549 cells was 0.25x#g/ml, and this value was 32 times
higher than its MIC for MAC residing in MM6—Mgs (0.008 #g/m!). Thirdly, the MBCs of
test drugs for intracellular MTB and MAC residing in both types of the cells were some-
what longer than their MBCs for extracellular organisms. These findings indicate that, in
the case of pulmonary infections with MTB or MAC, the therapeutic efficacy of a given
drug, especially KRM, is more or less influenced by the bacterial location in the host
lung tissues where the mycobacterial pathogens survive and multiply, i.e., either alveolar
Mes, type II alveolar epithelial cells, or surrounding environment.
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Fig.1 Determination of the MICs and MBCs of LVFX, CAM, and KRM for M. tuberculo-
sis Kurono residing in MM6 - M¢s and A-549 cells. Each bar indicates the mean
(n=3) and the SEM which fell within a range of 0.01 to 0.28 (average SEM, 0.09).
MIC value was difined as the lowest concentration of a given drug added in culture
medium which caused complete inhibition of the organisms. MBC was defined as
the lowest concentration of the drugs which gave more than 2-log unit reduction of
bacterial CFU after 7-day cultivation of infected cells.
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Table 1 MICs and MBCs of LVFX, CAM, and KRM for extracellular
(THSF medium) or intracellular (MM6-M¢s, A-549 cells) M.
tuberculosis Kurono
- MIC (¢g/mli) MBC (pg/ml)
rugs
8 THSF MM6-Mps A-549 cells  THSF MM6-Mps A-549 cells
LVFX 0.25 1 2 0.5 16 16
CAM 16 4 2 >128 >128 >128
KRM 0.004 0.004 0.002 0.004 0.03 0.06
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Neelsen e f@h HetE Ly 2 V4 ) O L E
Bo CFU 1312 —8 T %,
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MZH LT IR IZREREEOBREERE R L, L
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A-BAERIPIREAE 20T LI ER 2 R T ICE T 0
720 CAM & MM6-M¢ 3B & 0" A- 549HRE BT D
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Table 2 IZIZEDFEME OHE L AIBRLRET 2170 TH
SNT-EEER L. LVFX 2 CAM O%BATiE, #Ml
Rt MAC BB X 0" MM6-M¢, A-549HfaPN MAC
BT 52 b EH O MIC flild, LVFX Tidl6~
32ug/ml, CAM TiZ 1 ~8ug/mliZFALTHY,
HEWICKEREEZAONE» o7z, i, KRM O%&
TiX, A-549%1f2P MAC Bixf$ 5 MIC & (0.25¢#¢
/ml) &, #ES MAC B % MM6-M¢ K MACHIZ
%95 MIC fE (0.06~0.008 #g/ml) 2T 4~32
RELEFHLZ LG0T, $72, MBCIZDWTHH
BABEIE LN, FICTHMEREAN MAC BIZX¥
AEtEREH D MBC (LVFX, 128#g/ml; CAM, >64
rg/ml; KRM, 1 ~>4pg/ml) (a5 MAC B 1IZ
w45 MBC (LVFX, 32#g/ml; CAM, 32xg/ml;
KRM, lgg/ml) ICHRTETEE 2EMAPBDO LN
720
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Fig.2 Determination of the MICs and MBCs of LVFX, CAM, and KRM for MAC N-444
residing in MM6-Mg¢s and A-549 cells. Each bar indicates the mean (n=3) and the
SEM which fell within a range of 0.01 to 0.22 (average SEM, 0.07). Other details
are the same as in Fig. 1.

Table 2 MICs and MBCs of LVFX, CAM, and KRM for extracellular
(THSF medium) or intracellular (MM6-M¢s, A-549 cells) MAC

N-444
Drugs MIC (#g/ml) MBC (pg/ml)
THSF MM6-M¢s A-549 cells THSF MM6-M¢s A-549 cells
LVFX 16 32 32 32 128 128
CAM 8 4 1 32 >64 >64
KRM 0.06 0.008 0.25 1 1 >4

MAC 2345 LVFX & CAM OHEEME% MIC %
BELLTALEA I, A-S9MBNIZBIT 55
BERERNI LS ol LA LEDS, A-549
MBLNICBET 5 MAC BIZx 3 5 KRM @ MIC 18
(0.25¢4g/ml) I EMM6-M¢ I MAC B Zxt$ % MIC

i (0.008g/ml) LHRTIUELELLET LI LM
HOPIC R o, M, BEEOBETIIZOL ) 28
REIBOONLED o, LIdoT, A-549Hka A
MAC #2395 KRM @ MIC fE LR & v ) B,

A- 549N~ D KRM OB Y AAA D& S (2R L 72
bDOLIFEZHL, ThHLDOED A-SMBATOR
EML OB ICER T 2 TERENEV L) ICBEbRS,
IHICEEL T, MM6-M¢ & A-549MRa N A& &
IZH$ 5 LVFX, CAM 3 X U0'KRM OHEEM % M
N CFU OB 28I L U CEEMICKRET L72EE10I3,
L MAC 12845 KRM O MICfED LR EWIH B
Iz T, LVFX ® A-5494If8 A5 R H 120§ B 4T
BEEICOWTH, MM6-M¢ PIERHE ot 5 HH
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