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Functional analysis of the mechanism of hyperactivity disorder caused by
dopaminergic abnormality and psychological stress
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In recent years, developmental disorders characterized by hyperactivity have

increased, and one of the causes of hyperactivity is thought of the dopamine nervous system
abnormality. We developed that the mouse deficient in the transcription factor ATF5, which regulates
neuronal differentiation. ATF5 deficient mice exhibit abnormal behavior such as hyperactivity and
incleased anxiety-like behavior. ATF5 deficient mice had decreased the dopamine levels in the
amygdala, but not serotonin levels. In ATF5-deficient mice, there was no significant difference in
amygdala structure, but excitatory neurons in the amygdala were decreased, and the number of
dopamine receptors positive neurons was decreased. Taken together, it was expected that the ATF5
deficient mouse would have an abnormal dopamine signal in the brain, which may lead to
hyperactivity.
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Table 1: (Umemura et al., Frontiers in
Behavioral Neuroscience, 2017 )
Region | G DOPAC DA HVA 5-HT 5-HIAA
BLA +/+ 4.23+0.51 58.37 + 15.86 6.91 + 0.80 15.47 + 2.47 5.84 + 0.65
-I- 2.88 £ 0.27* 23.60 +4.69* 4.40 + 0.42%* 19.01 + 2.45 5.95 + 0.49
HioD ++ 0.24 +0.04 0.70 +0.39 0.51 + 0.06 15.16 + 1.77 8.30 + 0.83
P -I- 0.26 + 0.04 0.42 +0.18 0.49 + 0.08 13.89 + 0.85 8.04 + 0.66
SNR ++ 2.67 +0.29 8.45+1.23 4.77 + 0.45 32.44+5.01 11.37 + 0.87
-I- 2.37+0.39 7.95+1.62 4,59 +0.59 29.78 + 4.61 10.90 + 1.26
VA ++ 5.65 + 0.60 18.72 +2.27 6.50 + 0.55 20.72+2.51 12.13+1.01
-I- 6.30 + 0.64 20.14 + 3.01 7.23+0.66 22.54 +2.45 13.95+1.62
MR ++ 1.96 + 0.46 2.19+1.03 4.11+0.68 28.00 + 3.50 24.06 + 3.57
/- 1.05+0.16 0.63 +0.29 1.93 +0.34* 26.60 + 3.99 20.99 + 2.44
ORD ++ 1.47 £ 0.16 2.57 +0.37 2.06 + 0.40 48.37 + 6.45 23.67 +2.56
-I- 1.38 +0.12 2.33+0.29 1.43+0.23 35.70 + 3.46 17.39 + 1.22%
MC ++ 0.19 +0.02 0.07 £ 0.01 0.48 + 0.05 10.38 + 0.89 1.85+0.18
/- 0.19 +0.02 0.07 +0.02 0.46 + 0.03 10.76 + 0.89 1.90 + 0.15
Stri ++ 15.84 + 0.55 296.94 + 21.99 21.47+0.91 10.20 +1.22 6.00 £+ 0.76
-I- 15.96 + 1.09 282.74 + 20.76 21.06 + 1.44 8.11 +0.60 5.77 + 0.36
oB ++ 1.24 +0.13 2.68+0.14 1.92 +0.13 9.70 + 1.09 2.81+0.24
/- 1.02 + 0.08 3.46+0.24* 1.51+0.10 * 14.46 + 0.72* 3.17+0.12

pmol/mg protein mean + SEM. *p < 0.05 and **p < 0.01

G: genotype; DA: dopamine; DOPAC: dihydroxyphenylacetic acid; HVA: homovanillic
acid; 5-HT: serotonin; 5-HIAA: 5-hydroxyindol acetic acid; 3-MT: 3-methoxytyramine; nd: not determined:
basolateral nuclei of the amygdala (BLA), dorsal hippocampus (Hip-D), substantia nigra (SNR), ventral tegmental
area (VTA), median raphe nucleus (MnR), dorsal region of the dorsal raphe nucleus (DRD), motor cortex (MC),

striatum (Stri), olfactory bulb (OB).
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