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	摘要(中)	台灣自2002年起，洗腎病患的發生率及盛行率為世界第一，在結石疾病方面，大約每10位台灣人中，就有一人為尿路結石的患者，而且以草酸鈣結石病患居多。臨床研究發現草酸鈣結石發生的位置大都在腎乳突處或是集尿管中。因此本研究目的是要利用模擬方式來探討草酸鈣在腎小管的濃度變化和草酸鈣結石的關係並與臨床結石尿液濃度資料比較。本研究使用Merletti所提出的腎臟模型，模擬正常腎小管對水和離子的調節功能及變化；之後再加入草酸還有鈣離子在腎小管的過濾、重吸收、排出及檸檬酸抑制劑等機制，來模擬及觀察草酸鈣在腎小管的濃度變化並以草酸鈣的溶解度積是否超過沈澱閾值來判斷是否有草酸鈣結石的形成。模擬結果發現正常血鈣濃度和血漿草酸因為有檸檬酸的抑制，沒有產生草酸鈣結石沉澱；在高血鈣症和高草酸吸收的草酸鈣濃度模擬結果發現，結石產生的位置發生在集尿管；在原發性結石患者、單水與雙水草酸鈣患者，模擬結果發現腎小管中沒有產生結石沉澱，但其尿液草酸鈣溶解度積值卻意味會產生草酸鈣結石；在飲食與草酸鈣濃度關係模擬中，我們發現高鈣的攝取不會讓草酸鈣在腎小管中產生沉澱。目前此模型若在未來加入其他控制機制如荷爾蒙調空機制，將更能接近草酸鈣結石的實際模擬。



	摘要(英)	Taiwan has been in the position of the worst dialysis prevalence rate in the world since 2002. It has been reported that one in ten Taiwanese lives with the kidney stone disease in Taiwan and that most of them are with the calcium oxalate kidney stone. Clinical studies indicate the location of the kidney stones happens in the mastoid and collecting duct of the kidney. Therefore, the purpose of this study is to simulate the change of the calcium oxalate concentration in the tubule, to investigate its relationship to the calcium oxalate kidney stones, and to evaluate this simulation with existed clinical data. This study first used the kidney model proposed by Merletti to simulate regulation function of water and ion concentration in the tubule of normal kidney. Then, mechanisms of tubular filtration, reabsorption, and excecretion for calcium and oxalate ions, and inhibitory function of citrate ion were included in the model to simulate and observe the change of calcium oxalate concentration in each portion of the tubule. The threshold of the solubility product (Ksp) of the calcium oxalate was used to judge if there exists the calcium oxalate kidney stone in the tubule. Simulated results show that there is no precipitation of calcium oxalate stones under normal plasma calcium and oxalate ion concentration. And the calcium oxalate kidney stones were found in the collecting duct from the simulated results of hypercalcemia and high-oxalate absorption clinical symptoms. In addition, there is no kidney stones in the tubule but with over-threshold solubility product of the calcium oxalate from our simulated results for the patients of idiopathic calcium stone, calcium oxalate monohydrate and dihydrate. Finally, diet of high calcium was simulated and the results indicate there is no precipitation of calcium oxalate stone in the tubule. Current model will better simulate the formation mechanism of the calcium oxalate kidney stone in the human body if other control mechanisms, such as hormone regulation mechanism, were included in the simulation.
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