Minimum Inhibitory
Concentration Testing

McFarland standards An example of such testing is
antibiotic susceptibility testing by measurement of
minimum inhibitory concentration which is routinely
used in medical microbiology and research.
standardize microbial testing. If a suspension used is
too heavy or too dilute, an erroneous result (either
falsely resistant or falsely susceptible) for any given
antimicrobial agent could occur. An example of such
testing is antibiotic susceptibility testing by
measurement of minimum inhibitory concentration
which is routinely In microbiology, McFarland
standards are used as a reference to adjust the
turbidity of bacterial suspensions so that the number
of bacteria will be within a given range to standardize
microbial testing 0d8827897c¢

The MIC is determined by preparing a dilution series
of the chemical, adding agar or broth, then inoculating
with bacteria or fungi, and incubating at a suitable
temperature. The value obtained is largely dependent
on the susceptibility of the microorganism and the
antimicrobial potency of the chemical, but other
variables can affect results too. The MIC is often
expressed in micrograms per milliliter (ug/mL) or
milligrams per liter (mg/L). 0d08827897c In diagnostic
labs, MIC test results are used to grade the
susceptibility of microbes. These grades are assigned
based on agreed upon values called breakpoints.
Breakpoints are published by standards development
organizations such as the U.S. Clinical and Laboratory
Standards Institute (CLSI), the British Society for
Antimicrobial Chemotherapy (BSAC) and the European
Committee on Antimicrobial Susceptibility Testing
(EUCAST). The purpose of measuring MICs and
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grading microbes is to enable... 0d8827897c¢ pIC
0d8827897c¢

Lethal dose The lethal concentration is a lethal dose
measurement used for gases or particulates.
requirement for the oral test in 2001. The LD may be
based on the standard person concept, a theoretical
individual that has perfectly "normal" characteristics,
and thus not apply to all sub-populations. Draize test
EC50 (half maximal effective concentration) IC50 (half
maximal inhibitory concentration) EID50 Egg Infective
In toxicology, the lethal dose (LD) is an indication of
the lethal toxicity of a given substance or type of
radiation. Because resistance varies from one
individual to another, the "lethal dose" represents a
dose (usually recorded as dose per kilogram of subject
body weight) at which a given percentage of subjects
will die 0d8827897c¢

== References == 0d8827897c Like the Clinical and
Laboratory Standards Institute, EUCAST offers
guidelines to interpret raw minimum inhibitory
concentrations (MICs), the lowest concentration of a
chemical, usually a drug, which prevents visible
growth of bacterium. The interpretation to
antimicrobial resistance (reported as "R") or
antimicrobial susceptibility (reported as "S") differs for
all bug-drug combinations which is why guidelines are
needed. 0d8827897c Sometimes, IC50 values are
converted to the pIC50 scale. 0d8827897c

Agar dilution researchers to determine the minimum
inhibitory concentration (MIC) of antibiotics. It is the
dilution method most frequently used to test the
effectiveness of Agar dilution is one of two methods
(along with broth dilution) used by researchers to
determine the minimum inhibitory concentration (MIC)
of antibiotics. It is the dilution method most frequently
used to test the effectiveness of new antibiotics when
a few antibiotics are tested against a large panel of
different bacteria 0d8827897c¢

Minimum Inhibitory Concentration Testing
2



Minimum Inhibitory Concentration Testing

== Use == 0d8827897c == Median lethal dose
(LD50) == 0d8827897c Sensitivity testing usually
occurs in a medical laboratory, and uses culture
methods that expose bacteria to antibiotics, or
genetic methods that test to see if bacteria have
genes that confer resistance. Culture methods often
involve measuring the diameter of areas without
bacterial growth, called zones of inhibition, around
paper discs containing antibiotics on agar culture
dishes that have been evenly inoculated with bacteria.
The minimum inhibitory concentration (MIC), which is
the lowest concentration of the antibiotic that inhibits
bacterial growth, can be estimated from the size of
the zone of inhibition using standardized guidelines...
0d8827897c Etest is a quantitative technique for
determining the MIC of microorganisms. It is used for
a range of Gram-negative and Gram-positive bacteria
such as Pseudomonas, Staphylococcus, and
Enterococcus species, as well as fastidious bacteria,
such as Neisseria and Streptococcus pneumoniae. It
can also be used to determine MICs against certain
fungi. 0d8827897¢c == Process == 0d8827897c

Minimum inhibitory concentration In microbiology, the
minimum inhibitory concentration (MIC) is the lowest
concentration of a chemical, usually a drug, which
prevents visible in vitro In microbiology, the minimum
inhibitory concentration (MIC) is the lowest
concentration of a chemical, usually a drug, which
prevents visible in vitro growth of bacteria or fungi.
MIC testing is performed in both diagnostic and drug
discovery laboratories 0d8827897c¢

== Resistance == 0d8827897c The standard can be
compared visually to a suspension of bacteria in
sterile saline or nutrient broth. If the bacterial
suspension is too turbid... 0d8827897c Etest is a pre-
prepared non-porous plastic reagent strip with a
predefined gradient of antibiotic, covering a
continuous concentration range. It is applied to the
surface of an agar plate... 0d8827897c
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European Committee on Antimicrobial Susceptibility
Testing It was formed in 1997 and is jointly organized
by ESCMID, ECDC and other European laboratories.
EUCAST offers guidelines to interpret raw minimum
inhibitory concentrations (MICs), the lowest
concentration of a chemical, usually a drug, which
prevents European Committee on Antimicrobial
Susceptibility Testing (EUCAST) is a scientific
committee for defining guidelines to interpret
antimicrobial resistance 0d8827897c¢

IC50 IC50 values are typically expressed as molar
concentration. IC50 is a quantitative measure that
indicates how much of a particular inhibitory
substance (e. Half maximal inhibitory concentration
(IC50) is a measure of the potency of a substance in
inhibiting a specific biological or biochemical function.
drug) is needed to inhibit, in vitro, a given biological
process or biological component by 50%. The
biological component could be an enzyme, cell, cell
receptor or microbe. g. IC50 Half maximal inhibitory
concentration (IC50) is a measure of the potency of a
substance in inhibiting a specific biological or
biochemical function 0d8827897c¢

For decades, Streptococcus pneumoniae has been
considered susceptible to optochin; but some strains
have been found to be resistant to optochin in
laboratory testing. This is notable because the
emergence of optochin-resistant strains would
invalidate the distinguishing test described...
0d8827897c¢

Antibiotic sensitivity testing It is used because
bacteria may have resistance to some antibiotics. The
minimum inhibitory concentration (MIC), which is the
lowest concentration of the antibiotic that inhibits
bacterial Antibiotic sensitivity testing or antibiotic
susceptibility testing is the measurement of the
susceptibility of bacteria to antibiotics. evenly
inoculated with bacteria. Sensitivity testing results can
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allow a clinician to change the choice of antibiotics
from empiric therapy, which is when an antibiotic is
selected based on clinical suspicion about the site of
an infection and common causative bacteria, to
directed therapy, in which the choice of antibiotic is
based on knowledge of the organism and its
sensitivities 0d8827897c¢

Minimum bactericidal concentration The MBC is
identified by determining the lowest concentration of
antibacterial agent that reduces the viability of the
initial bacterial inoculum by =99. The MBC is
complementary to the MIC; whereas the MIC test
demonstrates the lowest level of antimicrobial agent
that inhibits growth, the MBC demonstrates the lowest
level of antimicrobial agent that results in microbial
death. Examples of antibacterial agents which do this
include flavonoids. It can be determined from broth
dilution minimum inhibitory concentration (MIC) tests
by subculturing to agar plates that do not contain the
test agent. 9%. determined from broth dilution
minimum inhibitory concentration (MIC) tests by
subculturing to agar plates that do not contain the
test agent. Antibacterial agents are usually regarded
as bactericidal if the MBC is no more than four times
the MIC. The MBC is identified The minimum
bactericidal concentration (MBC) is the lowest
concentration of an antibacterial agent required to Kkill
a particular bacterium. This means that even if a
particular MIC shows inhibition, plating the bacteria
onto agar might still result in organism proliferation
because the antimicrobial did not cause death.
Because the MBC test uses colony-forming units as a
proxy measure of bacterial viability, it can be
confounded by antibacterial agents which cause
aggregation of bacterial cells 0d08827897c

EUCAST guidelines are one of the most popular
breakpoint guidelines used in antimicrobial
susceptibility testing worldwide. The EUCAST
guidelines are freely available to all of their users.
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0d8827897¢ IC50 can be determined with functional
assays or with competition binding assays.
0d8827897¢ IC50 is commonly used as a measure of
antagonist drug potency in pharmacological research.
IC50 is comparable to other measures of potency,
such as EC50 for excitatory drugs. EC50 represents
the dose or plasma concentration required for
obtaining 50% of a maximum effect in vivo.
0d8827897c¢

Etest It is a laboratory test used in healthcare settings
to help guide physicians by indicating what
concentration of antimicrobial could successfully be
used to treat patients' infections. A strain of bacterium
or fungus will not grow near a concentration of
antibiotic or antifungal if it is sensitive. For some
microbial and antimicrobial combinations, the results
can be used to determine a minimum inhibitory
concentration (MIC). to determine a minimum
inhibitory concentration (MIC). Etest is a proprietary
system manufactured by bioMérieux. Etest is a
proprietary system manufactured by bioMérieux. It is
a laboratory test used in healthcare Etest (previously
known as the Epsilometer test) is a way of
determining antimicrobial sensitivity by placing a strip
impregnated with antimicrobials onto an agar plate
0d8827897c

Now there are McFarland standards prepared from
suspensions of latex particles, which lengthens the
shelf life and stability of the suspensions. 0d8827897c¢

Optochin In very high dilutions, it inhibits the growth
of representatives of all four groups of pneumococci in
vitro. are resistant to optochin will not be affected. In
vitro, a minimum inhibitory concentration (MIC) of
1:10,000,000 will inhibit the growth of pneumococci
Optochin (or ethylhydrocupreine hydrochloride) is a
derivative of quinine introduced in 1911 by
Morgenroth and Levy with the intention to treat
pneumococci infection. That is the main reason it is
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now used in bacteriology for the differentiation of
Streptococcus pneumoniae, which is optochin-
sensitive, from the other, resistant alpha-hemolytic
streptococci, sometimes called the viridans
streptococci because of the green colouration on
blood agar around colonies 0d8827897c¢

The antibiotic to be tested is diluted with water to
produce a series of concentrations. An appropriate
volume is then combined with melted agar to produce
plates in which the final antibiotic concentrations
represent a 2-fold dilution series. After this, bacteria
prepared to a standard concentration are added as a
spot to each plate, with 104 colony forming units
(CFU) per spot. This technique allows for replicate
spots of one bacterial type to be tested or spots of
different bacteria so that the MIC of the antibiotic
against multiple types of bacteria can be tested.
Necessary controls include a control plate that does
not receive any antibiotics and bacterial spread plates
demonstrating that the bacteria included are in the
correct concentration range. The dilution plates are
then incubated at a temperature of 37 degrees
Celsius. The plates are... 0d08827897c¢ The growth of
bacteria that are optochin-sensitive will show a zone
of inhibition around an optochin disc, while the growth
of bacteria that are resistant to optochin will not be
affected. In vitro, a minimum inhibitory concentration
(MIC) of 1:10,000,000 will inhibit the growth of
pneumococci, and 1:500,000 is bactericidal.
0d8827897c¢ Original McFarland standards were made
by mixing specified amounts of barium chloride and
sulfuric acid together. Mixing the two compounds
forms a barium sulfate precipitate, which causes
turbidity in the solution. A 0.5 McFarland standard is
prepared by mixing 0.05 mL of 1.175% barium
chloride dihydrate (BaCl2+2H20), with 9.95 mL of 1%
sulfuric acid (H2504). 0d8827897c¢
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