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[ Abstract] Objective To establish and evaluate a microbial sensitivity test method for Neisseria gonorrhoeae
based on resazurin coloration. Methods Based on the broth microdilution method, resazurin was added as a live
bacteria indicator. WHO G, a WHO gonococcal reference strain, was used to optimize the incubation time for resazurin-
stained bacteria and the color change was visually observed to obtain the results. Agar dilution method (the gold standard)
and resazurin-based microdilution assay were used to determine the minimum inhibitory concentration (MIC) of
azithromycin, ceftriaxone, and spectinomycin for 3 reference strains and 32 isolates of Neisseria gonorrhoeae. The results
were analyzed based on essential agreement (EA), which reflected the consistency of the MIC values, category agreement
(CA), which reflected the consistency in the determination of drug resistance, intermediary, and sensitivity, very major
error (VME), which reflected false sensitivity, and major error (ME), which reflected pseudo drug resistance, to evaluate
the accuracy of resazurin-based microdilution assay as a microbial sensitivity test of of Neisseria gonorrhoeae. CA and EA
rates=90% and VME and ME rates<3% were found to be the acceptable performance rates. Results The results
obtained 6 hours after resazurin was added were consistent with those of the agar dilution method and the resazurin-
based microdilution assay was established accordingly based on this parameter. The EA of resazurin-based microdilution
assay for measuring the MIC results of azithromycin, ceftriaxone, and spectinomycin was 97.1%, 91.5%, and 94.3%,
respectively, and the CA was 88.6%, 94.3%, and 94.3%, respectively. The VME was 0% for all three antibiotics, while the
ME was 11.4%, 5.7%, and 5.7%, respectively. Conclusion The resazurin-based microdilution assay established in this
study showed good agreement with agar dilution method for measuring the MIC of antibiotics against Neisseria

gonorrhoeae. Moreover, the sensitivity results of this method were highly reliable and could be easily obtained through
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naked eye observation. Nonetheless, the results of drug resistance should be treated with caution and the optimization of

parameters should be continued.

[Key words] Neisseria gonorrhoeae
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Resazurin-based microdilution assay
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Fig 1 Color changes of resazurin after different period of reaction time (reference strain WHO G)

(-): Negative control treated with bacterial solution; (+): positive control treated with bacterial solution, but not antibiotics; there are three parallel groups for each

concentration gradient.
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Fig 2 Resazurin microdilution method for determining MIC results of antibiotics against isolate SC18-25

(-): Negative control not treated with bacterial solution; (+): positive control treated with bacterial solution, but not antibiotics; there are three parallel groups for

each concentration gradient.

F1 NXEHREMBRERREENEMERTHRKEHMICER

EAX—H (EA)
Table 1 Essential agreement (EA) of MIC values of three antibiotics
against Neisseria gonorrhoeae determined by resazurin-based

microdilution method and agar dilution method

Azithromycin Ceftriaxone Spectinomycin
Difference in (n=35) (n=35) (n=35)
MIC
Strain Percentage Strain Percentage Strain Percentage

<=2 0 0.0% 0 0.0% 0 0.0%

-2 0 0.0% 0 0.0% 1 2.9%

-1 2 5.7% 3 8.6% 1 2.9%

0 24 68.6% 24 68.6% 18 51.4%

1 8 22.8% 5 14.3% 14 40.0%

2 0 0.0% 1 2.8% 2 5.7%

>2 1 2.9% 2 5.7% 0 0.0%

Total 34 97.1% 32 91.5% 33 94.3%

®2 NXBEHRBEMFERENENERIIMRKEMICLE RILE
Table2 Comparison of Neisseria gonorrhoeae MIC findings measured
with the resazurin-based microbroth dilution method versus

agar dilution method

Azithromycin (n=35)  Ceftriaxone (n=35) Spectinomycin (n=35)
Index

Strain  Percentage  Strain Percentage  Strain  Percentage

EA 34 97.1% 32 91.5% 33 94.3%
CA 31 88.6% 33 94.3% 33 94.3%
VME 0 0.0% 0 0.0% 0 0.0%
ME 4 11.4% 2 5.7% 2 5.7%
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