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A novel method for the dynamic analysis of antimicrobial effect

ZHANG Qing', HU Ming', WANG Jie'”, YANG WeiHua’, JIN JianLing’,
LIU YuQing"”* & GAO Peili’

1 Key laboratory of animal disease prevention and control and breeding in Shandong province, Animal
Husbandry and Veterinary Institute, Shandong Academy of Agricultural Science, Jinan 250100, China;
2 Jinan Central Hospital, Jinan 250100, China;
3 Life Science Academy of Shandong University, Jinan 250100, China

The minimum inhibitory concentration (MIC) method is conventionally used to characterize the final inhibitory effect of
antimicrobial agents on bacterial growth. However, this method cannot describe the process of bacteriostasis, whereas the
antibiotic susceptibility test (AST) is not suitable for high resistant strains. Therefore, a general AST method is proposed
herein: different inoculum sizes of the quality-control strain E. coli ATCC 25922 or high resistant clinical strain E. coli
BBZ were exposed to a series of concentrations of six different antimicrobial agents (Ciprofloxacin, Ampicillin, Ceftiofur,
Amikacin, Colistin sulphate, and Doxycycline) at 37°C for 1200min. Ao, a response variable, was detected at the “at
regular intervals of time , and the inhibitory effect was expressed by relative inhibitory efficiency (RIE=[@—0)/a]x100%).
Furthermore, the dynamics of synergistic effect of antibiotic concentration and time on the inhibition was characterized
by the RIE contour map, which quantifies the concentration-dependent or time-dependent types of inhibition and refines
the difference between various resistant strains. Clinically relevant information can be revealed, such as the maximum
inhibitory effect, the lowest drug concentration and time required to achieve it, and the changes in inhibitory effect with an
increase in drug concentration or reaction time. In addition, the maximum inhibitory effect of a large inoculum size on the
bacteriostatic process is low, resulting in ineffective treatment. This synergistic method is suitable for the prevention and
control of infections caused by high resistant strains, and is beneficial to promote the AST method for the development
of new antibiotics. At last, a rapid qualitative AST method has been proposed for clinical application.
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