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Mouse Ultrasonic Vocalizations (USVs) are high frequency sounds emitted by mice that are
above human hearing that range from 20 kHz to 110 kHz. These vocalizations are used as a
way to convey different messages, such as social interactions like mating behavior. Male
mouse USVs play an imperative role during courtship that can influence a female's interest.
During a female place preference test, female mice were placed in a compartment where male
USVs, pup isolation calls, and playback sound were played on a loudspeaker. The results
revealed that female mice were attracted to male USVs. Female mice also prefer vocalizing
males over devocalized males, and complex syllables over simple syllables. However,
whether female mice show preference to specific features of USVs is unknown. More
dominant males are larger and may produce more complex syllables that attract female mice.
Our study hopes to characterize how USVs change along with size and therefore the fitness of
male mice. By feeding the mice on a high-fat diet, to increase their size, we can control for
experience and background to determine how size correlates with entropy and amplitude. This
study has the potential to provide a deeper understanding of mouse USVs by categorizing
how size relates to acoustic features.

Hypothesis

We hypothesize that heavier more fit male mice are able to produce more complex and salient
USVs.

Figure 1. The experimental setup where all eight male mice, as well as the breeder mice, were
paired with a female mouse and their USVs were recorded with spike2.
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Figure 2. Syllable A - Loud simple syllable, Syllable B - Loud complex syllable,
Syllable C - Quiet and complex syllable, Syllable D - Quiet and simple syllable.
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Figure 3. Each dot represents one mouse’s weight that week. Four mice in the control
group and three mice in the high fat diet group. The average lines are plotted for each
experimental group.

Introduction Results Conclusion

. During the six weeks of our experiment the high fat diet group did not gain enough
weight to be significantly larger than the control group.

. Mean syllable entropy is positively correlated with weight.

. Mean syllable amplitude Is negatively correlated with weight.

. Syllable entropy is negatively correlated with syllable amplitude.

. Individual mice consistently produced syllables of the same amplitude and entropy

across sessions.

. Mice tend to make either loud simple syllables or quiet complex syllables with larger

mice making complex syllables.

Future Directions

. Follow-up as experimental mice gain weight to see If their vocalizations change
from loud simple syllables to quiet complex syllables.

. Female place preference for the syllable types.

. Characterize female receptivity to these syllable types using pose tracking.

. Use these distinct syllable types as stimuli for imaging sensory cortical neurons.

Figure 4. USV features vs weight. Each color corresponds to a different mouse. Black dots
represent mice on a high fat diet for over four months. Each dot represents the average for

syllables in a day. (a) Percent entropy vs weight. Pearson’s correlation coefficient is r=0.087.

(b) Mean amplitude vs weight r=-0.17. (c) Mean entropy vs. mean amplitude r=-0.24.
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