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	摘要(中)	神經網路中神經細胞之間的連結及訊息傳遞是個複雜的過程。鈣離子在神經網路中扮演著傳遞及調控神經細胞之間的訊息傳遞，利用鈣離子螢光造影的技術，我們可以觀察到神經網路中會有同步發火的現象。在這篇論文中，我們取下大鼠大腦皮質的神經細胞做體外培養，並利用紫外光雷射破壞神經網路中的細胞來研究神經細胞叢集大小與同步發火頻率之間的關係。另外鈣離子波的產生也出現在破壞神經細胞的過程，我們發現神經網路中鈣離子波的傳遞行為類似於擴散行為，但其擴散係數比自由的鈣離子大上一個數量級。我們亦分析其他實驗室對神經網路中神經膠質細胞Müller cell的鈣離子波的研究，一樣也可以得到類擴散行為的結果，只不過Müller cell的鈣離子波擴散係數較我們實驗中神經細胞的鈣離子波擴散係數要來的小。
	摘要(英)	The neural network connectivity is very complex. Calcium ion helps a neuron singal other neurons in neural network. In this thesis, cortical neurons from rat embryos are cultured to form neural networks. We observe the phenomenon of synchronous firing(SF) and use UV laser to destroy neuron network to see how does it changes in SF frequency. We also induce calcium waves in neuron network by UV laser killing. The behavior of calcium wave is like a diffusion process, but the diffusion constant measure in our experiment is much bigger than diffusion constant of free calcium ion.
	關鍵字(中)	
      	  ★ 神經網路
★ 訊息耦合長度
★ 鈣離子波	關鍵字(英)	
      	  ★ calcium wave
★ neural network
★ synchronous firing
★ coupling distance
	論文目次	摘要                                                      I


目錄                                                     II


圖目                                                    III


第一章 簡介                                               1


1.1 神經網路背景介紹.................................1


1.2 神經網路同步發火特性.............................7


1.3 神經發火實驗的變數及調控方法.....................9


第二章 實驗裝置及實驗流程                                13


2.1 顯微鏡..........................................14


2.2 螢光物質及ICCD..................................16


2.3 溫控設備........................................17


2.4 脈衝紫外雷射....................................19


2.5 光路配置........................................20


2.6 樣本製作流程....................................22


2.7 自動控制........................................24


第三章 神經網路發火之臨界尺度                            26


3.1 動機及目的......................................26


3.2 神經網路同步發火之基本現象......................26


3.3 雷射破壞神經網路校正及流程......................28


3.4 實驗結果分析....................................30


第四章 神經網路之鈣離子波傳遞                            35


4.1 鈣離子波傳導距離函數............................36


4.2 鈣離子波影響同步發火之現象......................44


4.3 實驗結果分析及待解問題..........................47


第五章 結論                                              48


參考資料                                                 49


附錄A 藥品配方及解剖詳細流程圖                           52


附錄B 分析程式                                           67
	參考文獻	[1] EnchantedLearning.com, http://www.enchantedlearning.com/subjects/anatomy/brain/Neuron.shtml, retrieved 6/9/2004.


[2] Neil R. Carlson, Physiology of Behavior, sixth edition, Allyn and Bacon, 1998.


[3] R. Douglas Fields, The Other Half of the Brain, Scientific American 中文版, no.27, p.34-43, Mar 2004.


[4] Paola Bezzi and Andrea Volterra, A neuron-glia signaling network in the active brain, Neurobiology 2001, 11:387-394.


[5] A. L. Hodgkin and A. F. Huxley, A Quantitative Description of Membrane Current and Its Application to Conduction and Excitation in Nerve, Journal of Neurophysiology, 1952, vol.117, p.500-544.


[6] John Enderle, Susan Blanchard and Joseph Bronzino, Introduction to Biomedical Engineering, 2000, Academic Press.


[7] J. J. Hopfield, Neural networks and physical systems with emergent collective computational abilities, Proc. Natl. Acad. Sci. USA, vol. 79, p.2554-2558, 1982.


[8] Arkady Pikovsky, Michael Rosenblum and Jürgen Kurths, Synchronization A universal concept in nonlinear sciences, 2001, Cambridge university press.


[9] John Buck and Elisabeth Buck, Toward a Functional Interpretation of Synchronous Flashing by Fireflies, The American Naturalist, 1978, vol. 112, No. 985, p.471-492.


[10] Michael V.L. Bennett and R. Suzanne Zukin (2004). Electrical Coupling and Neuronal Synchronization in the Mammalian Brain. Neuron, vol.41, 495-451.


[11] Yoshida, Measurement and information analysis of the collective activities in neural network cultures. Master thesis 2002, RIEC, Tohoku University, Japan


[12] L.C. Jia, M. Sano, Pik-Yin Lai, and C.K. Chan (2004). Connectivities and Synchronous Firing in Cortical Neuronal Networks. to be published on Phys. Rev. Lett.


[13] Michael J. Berridge, Martin D. Bootman and Peter Lipp, Calcium–a life and death signal. Nature 1998, vol. 395, p.645-648


[14] Ann H. Cornell-Bell, Steven M. Finkbeiner, Mark S. Cooper and Stephen J Smith, Glutamate Induces Calcium Waves in Cultured Astrocytes: Long-Range Glial Signaling. Science 1990, vol. 247, p.470-473


[15] T.D. Hassinger, P.B. Atkinson, M.V.L. Bennett, S.B. Kater (1996) An extracellular signaling component in propagation of astrocytic calcium waves. Meurobiology v93, pp.13268-13273


[16] Y.J. Sung, Z. Sung, C.L. Ho, M.T. Lin, J.S. Wang, S.C. Yang, Y.J. Chen, C.H. Lin (2003) Intercellular calcium waves mediated preferential cell growth toward the wound edge in polarized hepatic cells. Experimental Cell Reserch 287:209-218


[17] L.R. Wolszon, V. Rehder, S.B. Kater, E.R. Macagno (1994) Calcium Wave Fronts that Cross Gap Junctions May Signal Neuronal Death during Development. J. Neurosci. 14:3437-3448


[18] Gregory Arcuino, Jane H.-C. Lin, Takahiro Takano, Collins Liu, Li Jiang, Qun Gao, Jian Kang, and Maiken Nedergaard, Intercellular calcium signaling mediated by point-source burst release of ATP, PNAS 2002, vol.99, no.15, p.9840-9845


[19] Saisunder Subramaniam, Sergej Viatchenko-Karpinski, Valeriy Lukyanenko, Sandor Györke, and Theodore F. Wiesner. Underlying Mechanisms of Symmetric Calcium Wave Propagation in Rat Ventricular Myocytes, Biophysical Journal 2001, vol.80, p.1-11


[20] Eric A. Newman (2001) Propagation of Intercellular Calcium Waves in Retinal Astrocytes and Müller Cells. J Neurosci 21:2215-2223.


[21] Kazuyo Muramoto, Kazuo Kobayashi, Satoshi Nakanishi, Yuzuru Matsuda, and Yoichiro Kuroda. Functional Synapse Formation between Cultured Neurons of Rat Cerebral Cortex. Proc. Japan Acad. 1988, v64, p.319-322.
	指導教授	
      	  黎璧賢、陳志強
(Pik-Yin Lai、Chi-Keung Chan)
      	 	審核日期	2004-7-14
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
