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The effect of acoustic environment on ultrasonic communication in mice
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The environmental condition is known to affect brain anatomy, cognitive
function, physiology and behavior in animals, and environmental enrichment is beneficial for the
well-being of captive animals. In this study, we focused on the acoustic environment and examined
its effects on lifespan, hormonal state and behavior in C57BL/6J mice. By using playback experiment
in breeding cage, we found that enriched acoustic environment prolonged their natural lifespan,
especially in males. In addition, acoustic environment changed corticosterone level and exploratory
behavior of the mice in short-term playback experiment. These results show that acoustic
environments affect health, endocrine system, and behavior in rodents, emphasizing the importance of

considering ambient sounds in environmental enrichment.



[2]

[3.4]

[1]

C57BL/6J

8
- 100 kHz

2)

C57BL/6J

N =16

1)
- 20 kHz

3)



N

C57BL/6J

=50

10

3)

2)

1)

- 100 kHz

4)

WN

22

10

(5]

*

T 1
o o
w

150+
1004

|w/Bu 8U0IB}SO1}0D



1)

WN

4)

3)

2)

WN

10

g & &8 °
? (s) auoz 193uda9d ul swi |
_l L
*ﬁ
HH |
S 8 8 ¥ 8
m1

(w) @2ueISIq [EI0L

WN

WN

X
X
*
*
*
*
2 g 8 8
N — —
Jw/Bu 3U018}S0911109
H | H
*
{ TH
— [H
I T T T
(=3 (=3 o (=3 o
& & e °

_

s) aw quid

WN

WN



(1]

(2]

(3]

(4]

(5]

G Mason, R Clubb, N Latham, S Vickery, "Why and how should we use environmental enrichment to tackle
stereotypic behaviour?," Appl Anim Behav Sci, vol. 102, no. 3-4, pp. 163-188, February 2007.

A Shyne, "Meta- analytic review of the effects of enrichment on stereotypic behavior in zoo mammals," Zoo
Biology: Published in affiliation with the American Zoo and Aquarium Association, vol. 25, no. 4, pp. 317-337,
April 2006.

V Marashi, A Barnekow, E Ossendorf, N Sachser, "Effects of different forms of environmental enrichment on
behavioral, endocrinological, and immunological parametersin male mice," Horm Behav, vol. 43, no. 2, pp. 281-
292, February 2003.

N Benaroya- Milshtein, N Hollander, A Apter, T Kukulansky, N Raz, A Wilf, | Yaniv, C Pick, "Environmental
enrichment in mice decreases anxiety, attenuates stress responses and enhances natural killer cell activity," Eur J
Neurosci, vol. 20, no. 5, pp. 1341-1347, September 2004.

Y Yamashita, N Kawai, O Ueno, Y Matsumoto, T Oohashi, M Honda, "Induction of prolonged natural lifespans

in mice exposed to acoustic environmental enrichment," Scientific reports, vol. 8, no. 1, pp. 7909, May 2018.



Matsumoto Yui K. Okanoya Kazuo

Mice modulate ultrasonic calling bouts according to sociosexual context

2018

Royal Society Open Science

180378 180378

DOl
10.1098/rso0s.180378

9 2 1

Matsumoto Y K, Yamashita Y, Ueno O, Honda M

Acoustic environment affects hormonal level and behavior in C57BL/6J mice.

ASAB2019 Summer Conference

2019

2019

usv

1 USVs

2018




Yui K Matsumoto, Yuichi Yamashita, Osamu Ueno, Manabu Honda

The effects of acoustic environment on mouse behavioral responses

78
2018

37
2018
2019

2018




2018

2018




