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induced emotional dysfunction is associated with astrogliosis

Chronic Pain and Anxiety/Sleeping Disorder: Consecutive
Noxious Stimuli Induced-Central Sensitization in the
Brain

Naoko KUZUMAKI, Minoru NARITA, Keiichi
NIIKURA, and Tsutomu SUZUKI

Department of Toxicology, Hoshi University School of Pharmacy and Pharmaceutical Sciences,
2-4-41 Ebara, Shinagawa-ku, Tokyo 142-8501, Japan

Abstract: Chronic pain is a debilitating disease state characterized by complex alternations in both peripheral
and central nociceptive pathways. Pain pathways terminate in discrete brain areas that monitor the sensory and
affective qualities of the initiating stimuli and show remarkable plasticity. We found that peripheral noxious stimuli
caused a remarkable increase in the activity of several brain regions including the cingulate cortex (CG), which
was involved in pain perception and the emotional response. Here we also reported that peripheral noxious stimuli
caused a dramatic increase in glial fibrillary acidic protein (GFFAP)-like immunoreactivity (IR) with its expanding
distribution in the cingulate cortex (CG) of mice. With changing astroglial function, GABA re-uptake was clearly
increased in the CG of sciatic nerve-ligated mice. This increase was associated with pain-induced anxiety and sleep
disorder. These findings suggest that consecutive noxious stimuli transmitted from the spinal cord to the CG via
the thalamus in a neuropathic pain-like state may lead to the activation of astrocytes with a decrease in released
levels of GABA at the terminal, which in turn alters the emotionality related to chronic noxious stimuli.

Key words: chronic pain, emotional dysfunction, cingulate cortex, astrocyte, GABA



