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Abstract

Antituberculous drugs for current therapy of multidrugs resistant tuberculosis (MDR-TB)
are limited. The in vitro susceptibility of Mycobacterium tuberculosis (MTB) as well as MDR-
TB with other antibiotic drugs were determined in order to find alternative drugs for the treat-
ment of MDR-TB. Forty-seven MDR-TB and 62 MTB of clinical isolates were tested against
levofloxacin and ofloxacin. The MDR-TB at the MIC, of levofloxacin and ofloxcain were 1 pg/
ml and 2 pg/ml, respectively. Of these MTB, the MIC, of both drugs were 0.5 pg/ml and 1
pg/ml, respectively. It seemed that levofloxacin MICs of both MDR-TB and MTB were one
dilution less than ofloxcin. The promising activity of ofloxacin and levofloxacin against MDR-
TB and MTB suggest that both drugs could be used as second-line drugs for MDR-TB or as a
good alternative antituberculous drug for patients who have intolerance to the first line drug.

Key word : Mycobacterium tuberculosis, Tuberculosis, Levofloxacin, Ofloxacin, Alamar Blue

PRACHARKTAM R,
ANGKANANUKOOL K, VIBHAGOOL A
J Med Assoc Thai 2001; 84: 1241-1245

Mycobacterium tuberculosis (M. tubercu-  is one of the serious public health problems and 3
losis) is one of the major causes of Mycobacterial —million patients died every year from tuberculosis
infection in developing countries among acquired in the recent decade(l). Furthermore, the rise of
immunodifficiency syndrome (AIDS) patients. It  antituberculous drug resistance both for patients co-
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infected with HIV and for those without HIV infected
tuberculosis have been reported among patients in
the central region of Thailand(2). The development
of new drugs for the treatment of tuberculosis is
scanty. Fluoroquinolone antibiotics have become the
important “second-line” drugs for the treatment of
resistant tuberculosis. Ofloxacin has been used in
these patients and the resistance of treated patients
has increased(2). Levofloxacin is reported to be as
potent as ofloxacin against various microorganisms
including M. tuberculosis(3:4). Information about
the in vitro activity of levofloxacin against M. tuber-
culosis isolated from Thailand is limited. The pur-
pose of this study was to determine the in vitro
activity of levofloxacin in comparison with ofloxa-
cin against M. tuberculosis and multidrug resistant
M. tuberculosis (MDR-TB) isolated from Thai
patients by microdilution methods using Alamar
blue.

MATERIAL AND METHOD

1. Antimicrobial agents : Levofloxacin
(LEV) and ofloxacin (OFX) were generously pro-
vided by Daiichi Pharmaceutical Co., Tokyo, Japan.
Isontazid (INH), rifampicin (RMP), ethambutal
(EMB) and streptomycin (SM) were obtained from
Sigma Chemical Co. St. Louis, Mo. LEV, INH, EMB
and SM were initially dissolved in distilled water
and made sterile by filtration as stock solutions.
Stock solution of OFX was first dissolved in glacial
acetic acid and then again with distilled water and
made sterile by filtration. RMP was dissolved in
Dimethyl sulfoxide and allowed to self-sterilize prior
to further dilution with sterile distilled water as stock
solution. These stock solutions were diluted further
to make an appropriate working solution with cul-
ture broth media (7TH9 with 10% OADC).

2. Bacterial strains and inoculum sus-
pensions : Multidrug resistant M. tuberculosis, 16
strains, were kindly given by the division of Tuber-
culosis, Central Diseases Control of Public Health,
6 strains from the Central Chest Hospital, 22 strains

J Med Assoc Thai September 2001

from the Department of Microbiology, Siriraj Hos-
pital, and 3 strains from Ramathibodi Hospital. Sixty-
two clinical isolates non MDR-TB from pulmonary
and extrapulmonary specimens of patients both non
HIV infected and HIV infected patients at Rama-
thibodi Hospital and M. tuberculosis H37 Rv ATCC
27294 (American Type Culture Collection, Rockville,
Md.) All the organisms were subcultured on Lowen-
stein Jensen Media. The inoculums were prepared
by using fresh colonies of Mycobacteria grown on
Loweinstein Jensen medium suspended in 2 mL of
sterile distilled water with 0.04 per cent v/v of Tween
80 and homogenized with glass beads (4 mm in
diameter). The suspension was allowed to stand for
a few minutes to sediment the bacterial clump. The
supernatant was adjusted for turbidity equal to that
of a No 1 McFarland standard with sterile distilled
water and further diluted 1:50 with culture broth
media to a final concentration of 2 - 6 x 105 cfu/
mL as an inoculum. The minimum inhibitory con-
centration (MIC) was performed by microtiter plates
assay as described by Fraunzblace et al(3). Using
96 clear wells flat bottomed sterile plates (Nunc),
the activity of OFX and LEV was determined as
pararell to standard antituberculous drugs (INH,
RMP, EMP and SM). Growth was determined by the
change of colour of Alamar blue from blue to pink.
MIC was defined as the lowest drug concentration
that remained blue.

RESULTS

The in vitro susceptibility of M. tubercu-
losis by broth dilution microtiterplate demonstrated
that both 62 non MDR-TB and 47 MDR-TB were
susceptible to ofloxacin and levofloxacin. (Table 1)
MICs of both ofloxacin and levofloxacin for non
MDR-TB ranged from 0.125-2 microgram per mulli-
liter (ug/ml) for the MDR-TB, MICs for ofloxacin
and levofloxacin ranged from 0.25-8 (ug/ml) and
0.125-8 pg/ml respectively. The MIC5 of ofloxa-
cin and levofloxacin was 1 pg/ml and 0.5 pg/ml for
both non MDR-TB and MDR-TB. The MICqq of

Table 1. MICs of OFLO and LEYV for M. tuberculosis.

Strains No. Strains MIC range (ug/ml) MIC 50 (ug/ml) MIC 90 (ug/ml)
OFLO LEV OFLO LEV OFLO LEV

Non MDR TB 62 0.125-2 0.125-2 1 0.5 1 0.5

MDR TB 47 0.125-8 0.125-8 1 0.5 2 1
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ofloxacin and levofloxacin was 2 ug/ml and 1 pg/
ml. It seemed that ofloxacin MICs of both MDR-
TB and non MDR-TB were one dilution greater
than levofloxacin. The MICs of each drug both non
MDR-TB and MDR-TB are shown in Fig. 1 and
Fig. 2. The distribution of MIC both non MDR-TB
and MDR-TB was almost the same except that two
MDR-TB (0.91%) had ofloxacin MIC of 8 ug/mi

M MDR TB
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Ofloxacin MICs between MTB and MDR-TB.

and one of these also had levofloxacin MIC of 4
pg/ml.

DISCUSSION

The incidence of primary and acquired INH
& RMP resistance has been reported in Thailand as
well as the poor tolerance of rifampicin therapy(6).
The need for other antituberculous drugs is urgent.
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Fluoroquinolone is known as one of the antibac-
terial drugs that has activity against M. tuberculosis
(7). These data show that most M. tuberculosis,
both non MDR-TB and MDR-TB, are susceptible to
ofloxacin and levofloxacin except two strains which
were resistant to ofloxacin and only one of them
was also resistant to levofloxaxin. These 2 strains,
when traced back to the first line drug susceptibi-
lity, were resistant to all four first line drugs with
the MIC at high concentration. Most of the MICs
of levofloxacin for M. tuberculosis in this study had
activity of one dilution less than ofloxacin which
is similar to previous reports(8:9). Only less than
one per cent showed levofloxacin resistance, which
seems to be a low incidence in this study. This low
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incidence may occur as ofloxaxin and levofloxacin
are not widely used in Thailand since they are new
fluoroquinolone drugs. Not many M. tuberculosis
patients receive these drugs for treatment of other
kinds of infection. The acquired resistance of these
two drugs among tuberculosis patients seldom
occurs. The results of this study showed that levo-
floxacin was active against M. tuberculosis about
two fold greater in inhibitory and bactericidal acti-
vities than ofloxacin. However, these fluoroquino-
lones, although highly active against MDR and non
MDR M. tuberculosis, should be reserved as second-
line drugs for MDR-TB or for patients who cannot
tolerate the first-line drugs.

(Received for publication on February 6, 2001)
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