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=Abstract=
Microdilution Antimicrobial Susceptibility Test
Jong-Wook Park, Seong-Il Suh and Doki Chun

Department of Microbiology, Keimyung University School of Medicine, Taegu, Korea

Microdilution broth system has been increasingly applied for quantitative antimicrobial
susceptibility in recent years, and known as a convenient, inexpensive, and reliable method.
This study was carried out to evaluate the applicability of microdilution susceptibility test
on strains of staphylococci, Escherichia coli, Shigella, Klebsiella, Serratia and Pseudomonas
eeruginosa, etc. isolated from various pathological specimens, and the results were evaluated
in correlation with the reference agar dilution method by the agreement of minimal inhibi-
tory concentrations(MICs) obtained by two melthods.

Mueller-Hinton broth with 0.3% dextrose and 0.004% phenol red(MHDP) was used to test
the susceptibility of E. coli, Shigella, Klebsiella, and Serratia, etc. Oxidation-Fermentation
basal medium was filtered out the agar and added with dextrose(1%) for P. aeruginosa, and
MHDP with yeast extract(0.3%) was used for staphylococci.

Comparing the results obtained by microdilution broth system and agar dilution method,
the agreement of MICs of both methods were highly satisfactory. The agreement of MICs
of drugs tested were more than 90% in staphylococci except penicillin(70.7%) and ampicillin
(783%) ;in E. coli except streptomycin(Sm, 85.1%), sulfisomidine(Su, 78.9%), and cefaman-
dole(77.7%) ; in Shigella except Sm(87.1%), trimethoprim(87.1%), and nalidixic acid(83.9%) ;
in Klebsiella except tetracycline(87.5%), Su(62.5%), and kanamycin(875%). The results of
all drugs tested in P. aeruginosa showed more than 90% of agreement, but Serratia, Proteus,
Citrobacter, and Enterobacter, agreement of 7 among 16 drugs were over 90% and 8 drugs
over 81%. MICs of staphylococei against methicillin(Mt) were found to be in agreement
with the reference agar dilution method in 96.2% of strains.

Therefore, the microdilution broth system was fairly satisfactory for antimicrobial suscep-
tibility test, and it is reasonable to suggest that the addition of 0.3% yeast extract in the
MHDP will be a suitable media to test the susceptibility of staphylococei to Mt.

Key Words : Microdilution, 0.3% yeast extract.
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Table 1. Comparative distribution of MICs by agar dilution method and microdilution broth

system in Staphylococcus sp. (157 strains)

Difference of MICs® Agreementt

Drug?

<-3 -3 -2 -1 S +1 +2 +3 >+3 (%)
Pc 4 1 5 20 41 50 23 9 4 70.7
Ap 6 2 8 20 58 45 12 3 3 78.3
Mt . . 2 7 94 50 3 1 96.2
Ox . . . 12 65 70 9 1 93.6
Nf . . . 21 114 21 1 99.4
Ex . 2 3 39 80 28 5 93.6
Cp . . 5 37 97 16 1 1 95.5
Na . 1 5 19 92 35 5 . - 93.0
Ve . . . 16 107 34 . . . 100.0
Rf . . . 8 146 2 . . 1 994
Gm 1 1 5 29 108 13 . . . 95.5
Km 1 . . 19 108 23 4 2 95.5
Ak . . 8 46 64 34 3 2 91.7
Em 2 1 3 5 129 9 2 1 5 91.1
Ct . . . 4 145 4 2 2 97.5
Cf 145 11 1 99.4
Mx - . 5 14 107 22 7 1 1 91.1
Cm . . . 23 100 30 2 1 1 975
Te - . 2 62 74 10 3 1 5 93.0
Tp . 2 1 16 89 42 7 93.6

2 Abbreviation ; see text.
bS, same MICs by two methods.

— indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubling dilutions.

+ indicates lower MICs of agar dilution method.
¢Difference of MICs in one doubling dilution was considered the same.
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Table 2. Comparative distribution of MICs by agar dilution method and microdilution broth

system in Escherichia coli (121 strains)

Difference of MICs? Agreement®

Drug

<-3 -3 -2 -1 S +1  +2 +3  >+3 (%)
Cm 2 43 48 25 95.9
Te 4 19 83 10 96.7
Sm 2 21 45 37 12 4 85.1
Su 16 3 7 6 83 4 . 2 76.9
Ap . 1 2 6 103 6 3 95.0
Tp . 2 12 104 3 . . . 98.3
Na . 1 . 1 111 5 3 96.7
Rf 31 76 14 100.0
Km 2 4 2 8 97 4 4 . . 90.1
Gm . . 3 10 95 12 1 96.7
Ak . . . 2 114 4 1 99.2
To 1 . 2 24 89 4 . . 1 96.7
Ct . 13 63 37 4 93.4
Cf . . 1 1 80 13 20 6 77.7
Mx 120 1 . . . 100.0
Cb 47 69 5 95.9

¢S, same MICs by two methods.

— indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubling dilution.

+ indicates lower MICs of agar dilution method.
bDifference of MICs in one doubling dilution was considered the same.
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Table 3. Comparative distribution of MICs by agar dilution method and microdilution broth

system in Shigella sp. (31 strains)

Difference of MICs? Agreement?

Drug 9

<{-3 -3 -2 -1 S +1 +2 +3 >+3 (%)
Cm . . 1 2 21 6 1 . . 93.5
Te : : : . 15 15 1 C 96.8
Sm . . 3 7 15 5 1 . . 87.1
Su 1 . . 2 28 . . 96.8
Ap . . . . 24 5 2 . . 935
Tp . 1 3 . 27 87.1
Na . . 2 . 24 2 83.9
Rf . . . 17 11 2 1 . . 96.8
Km . : 1 9 16 5 96.8
Cm . . . . 30 1 100.0
Ak . . . 3 25 3 100.0
To . . . . 31 100.0
Ct . . . 1 11 19 . . . 100.0
Cf . 1 2 1 26 1 . - . 90.3
Mx . . . . 31 . . 100.0
Ch . . i .95 5 . . : 96.8

2§, same MICs by two methods.

— indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubling dilution.

+ indicates lower MICs of agar dilution method.
*Difference of MICs in one doubling dilution was considered the same.
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Table 4. Comparative distribution of MICs by agar dilution method and microdilution broth

system in Klebsiella sp. (32 strains)

. Difference of MICs? Agreement?
<-3 -3 -2 -1 S +1 +2  +3 >+3 (%)
Cm 3 7 19 3 90.6
Te 1 3 6 19 3 87.5
Sm 2 9 18 3 93.8
Su 6 2 4 2 18 62.5
Ap 5 20 6 1 96.9
Tp . 1 1 1 29 93.8
Na . . . - 30 1 1 96.9
Rf 8 21 100.0
Km . 1 2 25 1 1 1 87.5
Gm 1 . 2 5 24 90.6
Ak 1 28 2 1 96.9
To . . 1 4 26 1 93.8
Ct . . 2 8 18 4 93.8
Ct . 1 2 1 20 8 90.6
Mx . . . . 32 100.0
Cb . . . 3 22 4 3 90.6

2§, same MICs by two methods.

— indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubling dilution.

+ indicates lower MICs of agar dilution method.
b Difference of MICs in one doubling dilution was considered the same.
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Table 5. Comparative distribution of MICs by agar dilution method and microdilution broth

system in Pseudomonas aeruginosa (20 strains)
Difference of MICs? Agreement”

Drug 2

<-3 -3 -2 -1 S +1 +2 +3 >+3 (%)
Cm 1 19 100
Te 2 5 13 90
Sm 1 18 1 100
Su 2 1 17 90
Ap 1 19 100
Tp 14 6 100
Na 1 4 4 11 95
Rf 1 7 10 2 95
Km 1 19 100
Gm 1 2 17 95
Ak 3 14 2 1 95
To 1 1 18 95
Ct 20 100
Cf 20 100
Mx 1 3 11 4 1 90
Ch 1 9 10 95

@S, same MICs by two methods.

— indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubling dilution.

+ indicates lower MICs of agar dilution method.
bDifference of MICs in one doubling dilution was considered the same.
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Table 6. Comparative distribution of MICs by agar dilution method and microdilution broth
system in Serratia sp.(16)?, Proteus sp.(11), Citrobacter sp.(3), and Enterobacter sp.(3)

Drug Difference of MICs® Agreementt
<-3 -3 -2 -1 S +1 +2 +3 >+3 (%)
Cm 2 15 16 93.9
Te 2 1 5 7 18 75.8
Sm 2 3 21 5 2 87.9
Su 1 2 1 1 28 87.9
Ap 5 6 21 1 84.8
Tp 1 2 326 1 87.9
Na 1 26 2 3 1 87.9
Rf 9 20 4 100.0
Km 2 3 25 1 1 1 87.9
Gm 1 2 4 23 3 90.9
Ak 1 1 4 18 5 4 81.8
To 1 4 4 21 3 84.8
Ct 1 1 2 2 4 1 90.9
Cf 1 1 1 4 22 4 90.9
Mx 26 5 1 1 93.9
Cb 1 3 29 97.0

aNumber of strains tested in parentheses.
S, same MICs by two methods.

— Indicates lower MICs of microdilution broth system than agar dilution method by num-

bered doubluing dilution.

+ Indicates lower MICs of agar dilution method.
¢Difference of MICs in one doubling dilution was considered the same.
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