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	摘要(中)	神經同步爆發是一種常見的自發性活動，但其運作原理尚未完全理解。爲了瞭解神經同步爆發的原理，我們利用多電極陣列來量測培養型神經細胞的網絡活動。我們發現同步爆發的形態與網絡發展的天數緊密相關，而不同發展天數的特徵可由藥理學的實驗重現。我們亦利用超高解析度的多電極陣列來研究同步爆發現象的時空分佈。實驗結果指出同步爆發並非隨機發生，細胞在網絡同步爆發時有其偏好的傳播路徑。另外，近期的研究指出神經膠細胞在神經發火行為中可被視為重要的影響因子。我們藉由調整不同神經膠細胞與神經細胞的比例來研究神經膠細胞對同步爆發的影響，證實膠細胞對同步爆發的重要性。上述實驗結果可由短期神經可塑性的均場模型來重現，說明了神經同步爆發與神經網絡的正回饋息息相關。
	摘要(英)	Synchronized bursting (SB) is a general spontaneous activity of neuronal cultures, however, their origin is still unclear. Here, we investigate the properties of these SBs in a culture on multi-electrode array (MEA) system. We find that characteristics of these SBs can be used to represent the different developmental stages of the cultures and these characteristics can be modified by pharmacological treatments. The spatiotemporal property of SBs and its reverberations are studied by a high-resolution MEA containing 4096 electrodes. The result indicates that SB fires with preferred pathways rather than completely random generation. Furthermore, we produce a neuronal cultures with different amounts of glial cells to study the effects of glia on SBs. The finding indicates that glia are interacting with neurons in the network to coordinate the firings. A mean-field model based on short term synaptic plasticity and recurrent connections has been developed to understand these characteristics. A phase diagram obtained from this model shows that networks exhibiting SBs are in an oscillatory state due to large enough positive feedback provided by synaptic facilitation and recurrent connections. Our finding suggests that networks with SBs have excessive recurrent connections and might have very little information processing capabilities.
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★ 神經膠細胞
★ 短期神經可塑性	關鍵字(英)	
      	  ★ Synchronized burst
★ MEA
★ glia
★ STSP
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