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Introduction. In previous contributions made by our team, we have shown that microcalorimetry is a reproducible method for detecting bacterial growth and, more recently, that the thermal fingerprints of bacteria are strain-specific.

In the following presentation, our attention has focused more on the characterization of the individual components that make up bacterial growth curve and the study of bacteria-drug interaction.

Materials and Methods. We studied the growth of an ATCC strain of Escherichia coli. Bacteria were plated on Tryptone Soya Agar (TSA) one day before study sample preparation. An isolated colony was picked at random, inoculated aseptically into sterile tubes containing Tryptone Soya Broth (TSB) and grown until the mid-exponential phase. Supernatant was inoculated into a Nephelometry Tube (NT) and turbidity adjusted to 0.1 McFarland. A hundred fold diluation of this inoculum is placed inside the calorimetric cell and the heatflow is registered for 24 h in the microcalorimeter. To obtain values for Minimum Inhibitory Concentrations (MICs) of antibiotics, a dilution-based antibiotic testing protocol was implanted using the antibiotics, medium and bacteria available in our laboratory. In Premixing Experiments (PE) antibiotics are added right before incubation to the bacterial inoculum described and the heatflow from bacterial growth is registered. In Mixing Experiments (ME), a special type of cell is used, allowing for the unhindered growth of bacteria until a concentration setpoint, when the antibiotic is added.

Results. To date, we have investigated the microcalorimetric signal obtained from the drug-bacteria interaction in the presence of two antibiotics with different mechanisms of action – Gentamicin and Metronidazole. In  PE, drugs that are mainly bacteriostatic have the effect of increasing the lag phase, with bacterial growth being evidently shifted to the right, even in the absence of alterations to the bacterial thermal fingerprint. With bactericidal drugs, the analysis is much more complex, with profound alterations to the registered growth curve. In the particular case of Metronidazole, where only bacterial cells sensitized by anaerobiotic growth are affected, growth takes place at the liquid-air interface.  In ME, following the addition of antibiotics, the extinction of the microcalorimetric signal is registered. 

Discussions. Knowing the mechanism by which drugs act on bacterial cells and how this impacts the heatflow-time curves helps in designing microcalorimetric experiments to test for drug susceptibility. Calorimetry has the great potential to change how we think and interpret drug susceptibility information by providing real-time information of bacteria-drug interaction.

