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New behavioral animal model to study genetic and environmental factors in the
cause of depression
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We have developed a new animal model of depression by modifying the water
maze learning task in mice. When the difficulty of the task is increased by downsizing of the
platform and removing external cues, some of the mice gradually abandon adaptive learning and become

immobile; this response indicates a depression-like states. In this research, DNA microarray
analysis of hippocampus was performed to investigate the genes contributing to depression-like
phenotypes of the helpless mice. The analysis followed by validation using real-time PCR revealed
significant alteration in the expression of several genes, including downregulation of Ttr
(transthyretin). Thus, it is possible that the decrease in Ttr expression in the hippocampus may be
involved in the induction of depressant-like states in mice.



C57BL/6N

(
( 4619823 ), Doe et al., 2010) " Loser”
" Winner” Loser
Loser (SSRI)
Loser Loser
( Winner-Loser )
Loser
Winner
Winner-Loser
(DWinner-Loser
C57BL/6N 1 5
8
Loser Winner Loser
10
Loser
Winner
(Porsolt et al.,1977) (Sun & Alkon, 2003)
(Willner, 2005) (Golden et al ., 2011)

(2) Winner-Loser
Winner-Loser

Loser
(3)Loser

Loser

DNA
IPA(Ingenuity Pathways Analysis)
(DLoser
Loser
Loser

Loser Winner

Loser IL-1a IL-13 TNF-a

() Winner-Loser



1L-18 (Yamanishi et al., 2019) Ets2

(Yamamoto et al., 1998) M1
(Taguchi et al., 2010) Winner-Loser
Loser
Winner-Loser ( )
(3)Loser
Loser DNA
Loser  Winner( )
Ttr( ) Loser

)

Winner-Loser
Loser

Loser Ttr

(Yamawaki et al., 2012) Loser

6
Yamanishi, K., Doe, N., Mukai, K., lkubo, K., Hashimoto, T., Uwa, N., Sumida, M.,
El-Darawish, Y., Gamachi, N., Li W., Kuwahara-Otani, S., Maeda, S., Watanabe, Y.,
Hayakawa, T., Yamanishi, H., Matsuyama, T., Yagi, H., Okamura, H., & Matsunaga, H.
(2019). Interleukin-18-deficient mice develop hippocampal abnormalities related to
possible depressive-like behaviors. Neuroscience, 408, 147-160.
DOI: https://doi.org/10.1016/j -neuroscience.2019.04.003
Tatebayashi, K., Takagi, T., Fujita, M., Doe, N., Nakagomi, T., Matsuyama, T., &
Yoshimura, S. (2019). Adipose-derived stem cell therapy inhibits the deterioration
of cerebral infarction by altering macrophage Kinetics. Brain Research, 1712,
139-150.
DOI: https://doi.org/10.1016/j -brainres.2019.01.037
Kuramoto, Y., Takagi, T., Tatebayashi, K., Beppu, M., Doe, N., Fujita, M., & Yoshimura,
S. (2019). Intravenous administration of human adipose-derived stem cells
ameliorates motor and cognitive function for intracerebral hemorrhage mouse model.
Brain Research, 1711, 58-67.
DOI: https://doi.org/10.1016/j .brainres.2018.12.042
(2017).
. , 55(2), 1-11.
http://www. jabs. jp/kikanshi_backnum._html#55-2
Ikubo, K., Yamanishi, K., Doe, N., Hashimoto, T., Sumida, M., Watanabe, Y., El-
Darawish, Y., Li, W., Okamura, H., Yamanishi, H., Matsunaga, H. (2017). Molecular
analysis of the mouse brain exposed to chronic mild stress: The influence of
hepatocyte nuclear factor 4a on physiological homeostasis. Molecular Medicine
Reports, 16, 301-309.
DOI: 10.3892/mmr.2017.6577
Miyake, K., Ohta, T., Nakayama, H., Doe, N., Terao, Y., Oiki, E., Nagatomo, I.,
Yamashita, Y., Abe, T., Nishikura, K., Kumanogoh, A., Hashimoto, K., & Kawahara,
Y.(2016). CAPS1 RNA editing promotes dense core vesicle exocytosis. Cell Reports,
17, 2004-2014.
DOl: http://dx.doi.org/10.1016/j.celrep.2016.10.073



« )
(2018).
18
114
(2018).
; 29

Yamanishi, K., Doe, N., Mukai, K., lkubo, K., Hashimoto, T., Uwa, N., Sumida, M.,

Kuwahara-Otani, S., Maeda, S., Watanabe, Y., Li, W., Hayakawa, T., Okamura, H.,

Yamanishi, H., & Matsunaga, H. (2017). Interleukin-18-deficient mice develop

dysfunction of hippocampus resulting in depression-like behavior. WPA XVII1 World

Congress of Psychiatry
« )

(2017). 1L18
-1L18 -
113
Yamanishi, K., Doe, N., Ikubo, K., Sumida, M., Kuwahara-Otani, S., Maeda, S., Watanabe,
Y., Yoshida, M., Li, W., Hayakawa, T., Okamura, H., Yamanishi, H., & Matsunaga, H.
(2016) . Interleukin-18-deficient mice develop dysfunction of hippocampus resulting
in depression-like behavior. 30th CINP World Congress of Neuropsychopharmacology

(2016).
39
0
o 0
o 0
(€D)



@



