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Fig. 1. Microdilution plate.
The dilution step of the antimicrobial agent is prepared in the 96-well microplate. Serial twofold dilution
were prepared according to Clinical and Laboratory Standards Institute document M7. And Staphylococ-
cus aureus inoculated to the plate. Turbidity is not seen when growth is suppressed with the antimicrobial

agent and turbidity is seen when not suppressed.
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Fig. 2. Growth curve of microorganism.
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The inoculated bacterium proliferates by culture. The growth curve is different depending on the concen-
tration and the kind of the antimicrobial agent. When the number of bacteria becomes 10®8 CFU/mL, the

bacteria are visible.
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Fig. 3. Turbidity of a microorganism.
Escherichia coli was adjusted to the McFarland standard No.1 so that the bacteri-
um density was 10° CFU/mL, and was then diluted to ten times with sterilized sa-
line. The turbidity is not seen as much as sterilized saline at 107 CFU/mL though
the turbidity can be confirmed at 10 CFU/mL.
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Fig. 4. Influence of inoculum size on the growth curve.

When the growth speed of the bacterium is same, one with a lot of inoculum rates reaches 10° CFU/mL

early.
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Fig. 5. Influence of time on the growth curve.

Growth can be confirmed at 24 hours though growth is not seen for 18 hours as shown in the figure.
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Fig. 6. Influence of temperature on the growth curve.
Growth can be confirmed when the medium is cultured at 35°C, but growth is not seen when cultured at

30C.

10

The turbidity of the
bacterium is visible.

—

8
heart infusion broth % o
7 == - %

l The turbidity of the

.
-

-
£d

bacterium is invisible.

(log)

e

Mueller-Hinton broth

Ohr. 2hr. 4hr. 8hr. 10 hr. 12 hr. 14 hr. 16 hr. 18 hr. 20 hr. 22 hr. 24 hr.

(time)

Fig. 7. Influence of the medium on the growth curve.

Growth can be confirmed when the medium is cultured in heart infusion broth, but growth is not seen

when cultured in Mueller-Hinton broth.
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McFarland No. 0.25

Fig. 8. Growth in plate according to the difference in the inoculum size of Proteus vulgaris.
Concentration ranged from 0.5 to 16 ug/mL for ceftazidime. Growth could not be confirmed with the bac-
teria adjusted to McFarland standard 0.25 at 0.5 to 16 ug/mL. Slight growth was however confirmed at the
same concentration when the bacteria density was adjusted to McFarland No.1.

8 ug/mL

Control

Fig. 9. Form of microorganism which grew in a different concentration of antimicrobial agent

in Proteus vulgaris.

At a CAZ concentration of 8 ug/mL, the receiving bacterium assumes a long form, but maintains

the short form in control well with no anitimicrobial agent.
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Fig. 10. Distribution of MIC over a small range of concentrations of Streptococcus pneumoniae

ATCC 49619 in PCG.
MIC range was from 0.2 yg/mL to 0.4 ug/mL.
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Fig. 11.

Distribution of MIC according to different measurers.

As for measurer D and E, an MIC value of 0.5 ug/mL is seen at a higher frequency compared with

measurer A and B.
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Fig. 12. Distribution of MIC according to measurer in the same plate.
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At gentamicin concentrations ranging from 0.12 to 16 ug/mL, the plates were inoculated with Chryseo-

bacterium meningosepticum. Result that judged same plate in 91 different laboratories.

Table 1. Quality control range in Clinical and Laboratory Standards Institute
Antibioti S. aureus E. faecalis E. coli P. aeruginosa
nublotics ATCC29213 | ATCC29212 | ATCC25922 | ATCC 27853
Ampicillin 0.5-2 0.5-2 2-8 —
Piperacillin 1-4 1-4 1-4 1-8
Cefazolin 0.25-1 — 1-4 —
Ceftazidime 4-16 — 0.06—0.5 1-4
Imipenem 0.015-0.06 0.5-2 0.06—0.25 1-4
Amikacin 14 64256 0.5—4 1-4
Erythromycin 0.25-1 14 — —
Levofloxacin 0.06-0.5 0.25-2 0.008-0.06 0.5-4
Vancomycin 0.5—2 1-4 — —
(ug/mL)

Acceptable limits for quality control strains used to monitor accuracy.

Nonfastidious organisms were used in Mueller-Hinton Medium without blood or other

nutritional supplements.
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Problems with the quality of minimum inhibitory concentration (MIC) measurement
Takashi Tamura"” and Masanari Ikedo”
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Office, 4-19-9 Taito, Taito-ku, Tokyo, Japan
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Recently, reports in the clinical literature based on the minimum inhibitory concentration(MIC) value
have frequently appeared. However, it is possible that the numerical value of the MIC might vary to some
degree depending on the factor used to measure it, so that a problem might arise when attempting to cap-
ture the MIC as an absolute digital numerical value. In the present study, the authors have examined the in-
dividual factors which might have an influence on, and analyze the changes made to, the MIC value.



