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COMPARISON OF IN VITRO GROWTH-INHIBITORY ACTIVITIES OF
OFLOXACIN, CIPROFLOXACIN AND NORFLOXACIN AGAINST
VARIOUS SPECIES OF MYCOBACTERIA

(Comparison of Organ Concentrations and Blood Concentrations in Mice)
Michio TSUKAMURA *, Shoji MIZUNO and Haruo TOYAMA
The National Chubu Hospital, Obu, Aichi
(Received for publication March 20, 1986)

In vitro growth—inhibitory activities of three quinolones (ofloxacin, ciprofloxacin and
norfloxacin) were compared against Mycobacterium tuberculosis, M. kansasii, M. avium
complex, M. fortuitum, M. smegmatis, M. aurum, and M. phlei using the actual count
method. The actual count method is a method measuring the minimal inhibitory
concentration (or the resistance level) as the lowest concentration (or the highest
cocnentration) on which small inocula consisting of 10 to 100 viable bacteria fail to grow
(or can grow).

The results showed that ofloxacin and ciprofloxacin are almost equally activie against
the mycobacteria tested, but the activity of norfloxacin is 2 to 8 times lower than the
former two. Ofloxacin tended to be more effective against most virulent Mycobacterium,
M. tuberculosis, whereas ciprofloxacin tended to be somewhat more effective against non—
pathogenic mycobacteria such as M. phlei and M. aurum.

The organ concentrations and the blood concentrations of these agents in mice were
compared after intraperitoneal injection of 1 mg. The highest concentrations were obtained
in norfloxacin, and secondly in ofloxacin. Ciprofloxacin showed the lowest levels.

*From the National Chubu Hospital, Departments of Internal Medicine, Obu, Aiche 474

Japan.
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Table. 1. Comparison of minimal inhibitory concentration of ofloxacin, ciprofloxacin, and
norfloxacin against Mycobacterium tuberculosis strains

) Minimal inhibitory concentration (ug/ml)
Strain Inoculation size
Ofloxacin | Ciprofloxacin | Norfloxacin

H37 Rv 55 + 12 1.25 1.25 5.
H37Rv ofloxacin—lowly 31+ 7 10. 20. 80.

resistant
H37Rv ofloxacin— highly 21 £ 7 160. >>160. > 160.

resistant
Patient Y.E. 41 = 6 0.32 0.63 .
Patient M.S. 9 £ 22 1.25 1.25 5.
Patient H.K. 95 + 18 1.25 1.25 5.
Patient S.M. 62 + 20 0.63 0.63 2.5

The minimal inhibitory concentration was estimated as the lowest concentration on which
small inocula consisting of 20 to 100 viable bacterial units failed to grow after incubation at
37°C for 28 days. The Ogawa egg medium was used.
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Table. 2. Comparison of minimal inhibitory concentrations of ofloxacin, cirprofloxacin and

norfloxacin against Mycobacterium kansasii,

M ycobacterium fortuitum

Mycobacterium avium complex and

Strain Inoculation |Minimal inhibitory concentration(ug/ml)
size Ofloxacin |Ciprofloxacin| Norfloxacin

M. kansasii strain 07002 (AT CC 12478) 37 £ 16 0.63 0.63 1.25
M. kansasii strain 07007 (P—16) 58 + 18 0.32 0.32 2.5
M. kansasii strain 07012 (patient Chinen) 7B+ 7 0.63 0.63 2.5
M. kansasii strain 07014 (patient Miura) 89 + 15 0.32 0.32 1.25
M. avium complex strain 13082 (ATCC 19077) 65 £ 28 0.32 0.32 2.5
M. avium complex strain 13085 (ATCC 15985) 47 = 11 0.63 0.32 2.5
M. avium complex strain 13086 (AT CC 15986) 59 + 12 0.63 0.32 5.

M. avium complex strain E12098 (patient Sugiye) 88 = 8 1.25 1.25 5.

M. avium complex strain E12101 (patient Hanai) 3B+ 2 2.5 5. 10.

M. avium complex strain E12102(patient Yamamoto)| 104+ 20 1.25 2.5 5.

M. fortuitum strain 18001 (AT CC 19709) 44 + 10 0.32 0.32 1.25
M. fortuitum strain 18003 21+ 8 0.32 0.32 2.5
M. fortuitum strain 18112 (AT CC 6841) 0 £ 7 0.32 0.32 1.25

The minimal inhibitory concentration was determined by the "actual count’ method. The incubation
time was : M. kansasii, 21 days; M.avium complex, 28 days; M. fortuitum, 7 days. The Ogawa egg

medium was used

Table. 3. Comparison of minimal inhibitory concentrations of ofloxacin, ciprofloxacin and
norfloxacin against Mycobacterium aurum, Mycobacterium phlei, and Mycobacterium
smegmatis

) Inoculation| Minimal inhibitory concentration (ug/ml)
Strain .
s1ze Ofloxacin Ciprofloxacin | Norfloxacin

M. aurum strain 15006 (AT CC 23366) 52 = 2 0.16 0.08 0.32

M. aurum strain 15007 43 + 11 0.16 0.08 0.32

M. aurum strain 15009 42 £ 9 0.08 0.08 0.63

M. phlei strain 14001 (SN 101) 41 = 8 0.32 0.16 2.5

M. phlei strain 14002 (SN 102) 39 £ 9 0.32 0.16 1.25

M. phlei strain 14025 (AT CC 11758) 3 + 13 0.32 0.16 1.25

M.smegmatis strain 17001 (SN 1) 15 £ 2 0.63 0.63 5.

M.smegmatis strain 17002 (SN 2) 22 £ 1 0.63 0.63 5.

M. smegmatis strains 17027 (AT CC 14468) 12 = 3 0.63 0.63 5.

. Minimal inhibitory concentrations were determined by the "actual count’method. The incubation
time was 14 days. The Ogawa egg medium was used.
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Table. 4. Comparison of minimal inhibitory concentrations of ofloxacin,
ciprofloxacin and norfloxacin determined by the "actual count

method’

Species No. .Of Ratio of minimal inhibitory concentration

strains

tested Ofloxacin Ciprofloxacin | Norfloxacin
M. tuberculosis 7 1 1—2 4—8
M. kansasii 4 1 1 2—8
M. avium complex| 6 1 0.5—2 4—8
M. fortuitum 3 1 1 4—38
M. smegmatis 3 1 1 8
M. aurum 3 1 0.5—1 2—8
M. phlet 3 1 0.5 4—8

0 15 30 45 60

The ratios were expressed taking the minimal inhibitory concentrations
of ofloxacin as the standard.

Ofloxacin Ciprofloxacin Norfloxacin

-O Lungs
v Spleen
—o  Liver
® Kidneys
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The organs were diluted five times to homogenize them. The concentrations
of the quinolones were measured by a disc method, in which a modified Sauton
agar medium and Mycobacterium aurum strains 15007 were used.

Each mouse received intra—peritoneal injection of 1 mg of ofloxacin, cipro-
floxacin or norfloxacin. The quinolones were first dissolved in propylene
glycol at a concentation of 10 mg/m/, and then the solutions were diluted
five times in distilled water. Each 0.5 ml of the dilutions was injected to mice
intraperitoneally.

The peak concentrations of ofloxacin and ciprofloxacin appeared after 30
minutes, although the peak was present after 15 minutes when the injection
was made using a phosphate buffer solution containing ofloxacin (11).

Fig. 1. Organ concentrations of ofloxacin, ciprofloxacin and norfloxacin
after intra—peritoneal injection of 1 milligram dosis to ddY mice
weighing 27+ 2¢.

A
90 120 0 15 30 45 60 90
0 15 30 45 60 90 120

Time in Minutes
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The blood was taken from the heart and the
blood concentrations were measured by imme-
rsing a paper disc into the blood and placing
on the surface of a modified Sauton agar me-
dium containing Mycobacterium aurum strains
15007.

Fig. 2. Blood concentrations of ofloxacin,
ciprofloxacin and norfloxacin after
intraperitoneal injection of 1 millig-
ram dosis to ddY mice weighing
21+2¢8.
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