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Introduction. The uterus is critical in women’s health and pregnancy, but it is rarely risk-assessed in preclinical drug screening protocols. The uterus has a spontaneous electrical rhythm, which underpins several physiological processes in health and disease. In the present study, we establish electrophysiological and analytical recording techniques to permit drug safety studies.
Aims. To develop an automatic pipeline using the microelectrode array for drug safety purposes.
Methods. Intact uterine tissues were dissected from healthy 9-12-week-old C57BL/6J female mice, and cut into 6 equal segments, then incubated in oxygenated Krebs solution to maintain viability. 1µM nifedipine was added to the solution to prevent contractions.  Tissues were placed on a MEA chip and electrical activity was recorded for 5-min under the following conditions: absence of Ca2+, K+; temperature 27- 37 °C; estrous cycles; and during pregnancy (TP8, TP16). Slow wave features including amplitude (AMP), slope, average frequency, and a motility index were analyzed.
Results. Removal of extracellular ions markedly suppressed activity, with Ca²⁺ removal producing the strongest reductions in AMP, slope and motility index (n=8, P<0.0001). K⁺ removal also had significant inhibitory effects (n=8, P<0.001). Uterine activity was maximal at 37 °C, with higher AMP, slope and motility index, compared with lower temperatures (n=8, all P<0.0001).  No significant differences were observed between estrous cycle stages in any of the parameters (n= 8, P>0.05). In contrast, pregnancy (TP8, TP16) was associated with reduced activity relative to the non-pregnant diestrus stage, with pronounced decreases in AMP, slope, and motility index (both n=8, P<0.0001); however, no significant differences were detected between TP8 and TP16.
Discussion. Slow waves recorded from the uterus were ion- and temperature-dependent, consistent with the known physiology of slow waves generated from other tissues. The significant reduction of slow waves in the pregnant uterus is consistent with the physiological fact that the uterus tends to maintain quiescence during gestation. Together, these results confirm both the ability of our platform to record uterine slow waves, paving the way for drug screening purposes in the future.
