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AOPA475 proposed by
Yuko Sekino, Shihori Tanabe, Tomoaki Shirao
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AOP475 “Binding of chemicals to ionotropic glutamate receptors leads to
impairment of learning and memory via loss of drebrin from dendritic spines of neurons”

proposed by Yuko Sekino, Shihori Tanabe and Tomoaki Shirao

Overactivation of NMDAR induced “loss of drebrin” is directly related to
“synaptic dysfunction” which leads to the impairment of learning and memory
without “cell death” and “neuro-degeneration”

Molecular Initiating Key Events RESER MBSl 2t Adverse Outcome

Event (MIE) KE1 (AO)

Decreased
NMDA Overactivati | ,| Intracellular Dendritic
. Loss of Synaptic neuronal
receptor on of NMDA Ca** spine
. . drebrin dysfunction network
binding receptors overload abnormality function

MIE, KE1 and KE2 and AO are the same as existing AOP48.
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KE3—KE4 Loss of drebrin leads to dendritic spine abnormality

KE3
Loss of drebrin

Immunocytochemistry of drebrin
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KE4—-KES5 Dendritic spine abnormality leads to synaptic dysfunction
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Dendritic Anomalies in Disorders
Associated With Mental Retardation
Cerebral Cortex 2000:10981-99
schizophrenia, AD, autism spectrum
disorder, and Down syndrome, are
associated with abnormalities in the
number, morphology, and plasticity of
dendritic spines and synapses.

T e A s e e it Dendritic Spine Pathology in Neurodegenerative Diseases.
' i ' e Herms J, Dorostkar MM. Annu Rev Pathol. 2016 May 23;11:221-
50. doi: 10.1146/annurev-pathol-012615-044216. Epub 2016 Feb
22.PMID: 26907528
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SUMMARY

1. The impairment of learning and memory occurs even in the
absence of neuronal cell death.

2. The loss of drebrin from dendritic spines of cultured
neurons is a suitable key event linked to the impairment of
learning and memory.

3. Drebrin expression levels can be measured by
immunocytochemistry.

4. Al analysis also represented neurotoxic risk of rotenone
quantitively.

5. The quantitative analysis of drebrin cluster using neuronal

culture will promote the accumulation of data on the
neurotoxicity of chemical substances.
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