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摘要


自九十四年八月一日至九十五年七月三十一日期間，至美國科羅拉多州Jewish醫學中心(Jewish Medical & Research Center)內科進修「呼吸道醫學」相關領域最新發展。於進修期間的成果及心得如下：（一）參與微生物及免疫實驗室的研究工作。（二）學習呼吸道疾病的研究。（三）學習一個大型研究團隊的組織與管理。（四）瞭解香菸(cigarette smoking)對於呼吸道之免疫力的影響，並且如何影響其對細菌之清除能力。（五）論文寫作。
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目的
此次出國進修「呼吸道醫學研究」主要的目的有

1、 學習呼吸道之免疫系統及菸害對其清除微生物能力造成之影響。
2、 學習微生物及免疫實驗室之建立及研究發展。

3、 觀摩呼吸道醫學之大型研究團隊的組織與管理。
4、 建立研究人脈。
過程
   赴美進修之前,本人即已從事小鼠接受長期及多次披衣菌感染後造成其氣道表現出氣喘病之類似病理變化研究。此一研究亦獲得美國
Jewish醫學中心內科主任Dr.Martin之極大興趣,Jewish醫學中心為一專門研究呼吸道疾病之醫學與研究中心,其已連續七年獲得評比美國排名第一之呼吸道疾病醫院。Dr.Martin本人之研究興趣為披衣菌及黴漿菌與氣喘之相關研究,亦有多項研究成果於國際一流雜誌發表。因此在取得赴美進修之機會後,即經由和Dr.Martin連繫並獲得邀請前往其醫院研究室擔任post-doctor research進行學習與研究。
於Dr.Martin之實驗室,首先學習實驗設計之方法,並協助其完成小鼠呼吸道上皮細胞使用雷射微細切割機器分析其分子生物學上表現,
由於之前在本部已有小鼠氣道研究之經驗,故此部份進行起來並不太難,亦趕在美國胸腔年會截稿前投稿並獲得發表於2006年美國胸腔年會(附件一),隨後即開始進行呼吸道之免疫力受香菸影響之研究與設計,此一過程習得如下：

1. 實驗模式(Model)之設計。

2. 有關香菸(cigarette smoke)毒害之實驗及設計。

3. 香菸萃取物之配置(cigarette smoking extract)。

4. 細胞培養之相關技術。

5. 如何以細胞培養技術進行香菸毒害之實驗。

6. Time Course及Dose Response Study之進行以建立最佳之Model。
7. 黴漿菌之感染,及菌落數計數方法之應用於菸害之實驗。

8. 其他相關之分析技巧如Real Time RT-PCR對於檢體分子生物層面(mRNA)之分析,Western Blotting進行蛋白質之分析。
9. 最後亦學習實驗結果之數據分析及統計學之應用。

10. 論文撰寫之技巧。

應用上述之所學開始進行於Jewish醫學中心之主要研究主題－
研究題目為香菸萃取液對於巨噬細胞表面MARCO之表現及其對黴漿菌清除能力之影響。
Macrophage Scavenger Receptor with Collagenous Structure (MARCO) 為巨噬細胞之蛋白質接受器和其吞噬細菌保衞宿主之能力,佔有極重要之角色。有關香菸對於生物體免疫力之降低,增加細菌之感染及MARCO之介紹,請見附加檔(Effects of Cigarette smoke on the Immune System)。以下為實驗之設計及數據分析及結果：

實驗使用THP-1細胞作為Model;測試THP-1細胞暴露於不同濃度之香菸萃取液(5％､10% and 20%)六小時後,以Real Time RT-PCR分析THP-1細胞其MARCO之mRNA的調控表現,結果發現六小時香菸萃取液之暴露造成THP-1細胞降低MARCO mRNA之表現,且此一反應和萃取液之濃度呈相關,不同濃度之萃取液5%､10%和20% 與對照組相比降低mRNA之表現各為30±11% (P=0.06),36±8% (P=0.01)及46±13% (P=0.03),進行MARCO 蛋白質分析亦發現相類似之表現。由於MARCO之功能和巨噬細胞吞噬細菌有極大之關聯,故進一步評估香菸作用於MARCO造成巨噬細胞吞噬功能障礙之證據。
實驗結果顯示THP-1細胞經過20%濃度之香菸暴露六小時後,造成其對於清除黴漿菌之能力降低而造成有較高於對照組之黴漿菌存留,其相對數值為MP Counts：CSE-74±0.6×104 CFU/ML  V.S. no CSE-58±2.2×104 CFU/ML (P=0.046),為更進一步證實MARCO對於黴漿菌之清除佔有重要的角色,使用Anti-MARCO抗體將THP-1細胞之MARCO功能中和後,黴漿菌之菌落數隨之增加,且此一增加和抗體之濃度呈關聯,其結果如下：不同濃度之抗體 (0.002､0.02及0.2 ug/ML)造成和對照組比較增加了17±4.9% (P=0.07)､29±4.9% (P=0.03) 及30±2.1% (P=0.005) 之徽漿菌菌落。
結論：
1. 急性暴露於香菸萃取物造成巨噬細胞降低MARCO之表現及降低對黴漿菌之清除能力。

2. 香菸對於巨噬細胞之毒害造成其清除黴漿菌能力之降低,部份之原因為透過MARCO表現之調控進行。

心得：

　　慢性阻塞肺病（ Chronic Obstructive Pulmonary Disease；以下簡稱COPD）是全世界慢性疾病及死亡之主要原因之一,目前是世界

排名第四之死亡原因:在未來數十年盛行率和死亡率還會持續上升,需要有志之士一致的努力才能改變這個趨勢。
    COPD特徵為呼吸道､肺實質以及肺血管全面地慢性發炎,而吸菸可以直接誘導肺的發炎及傷害,百分之九十以上的COPD病人其致病原因是和吸煙有關聯。是以COPD病人之呼吸治療及肺部復健工作中,

戒菸是非常重要的一項工作。目前所知,戒菸是唯一有效且經濟的方法,可以減低COPD風險及阻止其進展（Ａ級證據力）,即使短期的的菸癮治療也是有效的（Ａ級證據力）。

因此菸害對於細胞､肺臟乃至全身各系統之危害包括免疫系統之損害及致病機轉之研究將極具重要性且刻不容緩,若能對菸害造成COPD的分子及細胞病理學機轉有更進一步的了解,將有助於更多基礎及臨床研究的新方向,我們需要改進早期診斷的技術,針對特殊機轉而發展新的藥物,找出容易因吸煙而致病族群,發展更有效的治療方式來治療急性惡化。

建議：
    我國行政院衛生署的統計資料顯示慢性呼吸道阻塞（COPD）相關疾病死亡率居死亡原因之第10位（1999年）或第11位（2000年）,
依2000年健保局資料顯示COPD全年有82,399人住院,住院114,708次,平均每人每年住院1.40次,每人每年住院花費新台幣15,800元,一年COPD病人住院總花費逹13億元,門診花費更遠超過住院花費數倍之多。的確是重大之醫療花費,也造成社會很大的直接與間接經濟負擔。

而對於COPD此一疾病分子及細胞學上其致病機轉之研究,將有助於發展更有效的預防與治療方式,也因此建立研究菸害之實驗模式及實驗室也更形重要。台灣目前幾乎没有較具規模之實驗室從事菸害之研究,為因應未來菸害及COPD之研究逐漸受世界各國團體之重視,
我們也要積極的從現在開始投入,以免在此一重要課題的參與上缺席。
附錄：
Poster Board #J10] Mycoplasma pneumoniae (Mp) Increases Airway Epithelial Uteroglobin-Related Protein 1 (UGRP1) Gene Expression in C57BL/6, but Not BALB/c Mice: A Laser Capture Microdissection (LCM) Approach, [Publication Page: A422]

H.W. Chu, M.D., J.G. Rino, B.A., T.A. Moss, B.S., C.Z. Chen, M.D., Q. Wu, Ph.D., R. Breed, B.S., R.J. Martin, M.D., Denver, CO 

Rationale: Mp is involved in chronic persistent asthma. However, not all asthmatics have Mp in their airways, suggesting a role of innate immune molecules in determining the susceptibility to an infection. UGRP1 is a newly described secretory protein expressed by epithelial cells of trachea, bronchus and bronchioles. Although UGRP1 expression may be down-regulated by allergic inflammation, its role in airway infections remains unclear. We hypothesized that airway epithelial UGRP1 expression levels contribute to host susceptibility to Mp infection. Methods: C57BL/6 and BALB/c mice (n=6/group) were intranasally inoculated with Mp (108 CFU/mouse) or saline (control). On day 3 post Mp or saline, epithelial cells were isolated from large, medium and small airways using LCM technique, and analyzed for UGRP1 as well as KC and MIP-2 mRNA by real-time RT-PCR. In addition, Mp and KC protein were examined in BAL. Results: As compared to BALB/c mice, BAL Mp load and KC levels were significantly lower in C57BL/6 mice. Mp-induced epithelial expression of KC and MIP-2 mRNA was less remarkable in C57BL/6 mice than BALB/c mice. Interestingly, without Mp, epithelial UGRP1 mRNA levels were significantly lower (up to 60-fold in airways of different sizes) in C57BL/6 mice than in BALB/c mice. However, Mp infection in C57BL/6 mice, as compared to saline treatment, significantly increased (up to 16-fold) UGRP1 mRNA expression by epithelial cells, especially those from small airways. In contrast, epithelial UGRP1 mRNA expression was markedly reduced (up to 32-fold) in Mp-infected BALB/c mice compared with non-infected mice. Conclusion: Our results suggest that C57BL/6 mice are less susceptible to respiratory Mp infection than BALB/c mice, which is associated with an up-regulated UGRP1 gene expression after Mp.
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The Effects of Cigarette Smoke Extract on MARCO Expression and Mycoplasma pneumoniae (Mp) Clearance by Human THP-1-derived Macrophages C.Z. Chen MD, R.J. Martin MD, J.G. Rino BS, H.W. Chu MD.  National Jewish Medical and Research Center, Denver, CO 
Rationale: Mp plays an important role in the exacerbations of chronic obstructive pulmonary disease (COPD). Lung macrophages are the first line of defense against infection or inhaled agents. Acute exposure to cigarette smoke (CS) has been shown to inhibit the bactericidal activity of alveolar macrophages for Pseudomonas aeruginosa (Thomas WR.et al. Infection & Immunity 1978). The mechanisms involved in CS-induced inhibition of macrophage phagocytosis are still unknown. MAcrophage scavenger Receptor with COllagenous structure (MARCO) contributes to macrophage phagocytosis of typical bacteria. We hypothesize that CS decreases macrophage’s MARCO expression, thus impairing phagocytosis of bacteria (e.g., Mp). Methods: Human THP-1-derived macrophages were used as a model to test the effects of acute (6 Hr) CSE exposure (5, 10 and 20%) on MARCO mRNA (Real-Time RT-PCR) and protein (Western Blot) expression (n=5). Further, the effects of 20% CSE on Mp clearance by macrophages were assessed (n=3). After a 6 Hr CSE, macrophages were infected with adherent Mp (1 CFU/cell) for 2 Hrs. Supernatants and monolayer of macrophages were collected for total Mp (non-adherent and adherent) counting. The effects of MARCO on Mp clearance by macrophages were tested using a MARCO neutralizing antibody (0.002, 0.02 and 0.2 µg/mL) at 1 Hr prior to Mp (1 CFU/cell) (n=4).  Results: A 6 Hr CSE exposure caused a dose-dependent reduction of MARCO mRNA by macrophages. As compared to control (no CSE), CSE (5, 10 and 20%) reduced MARCO mRNA by 30+11% (p=0.06), 36+8% (p=0.01) and 46+13% (p=0.03), respectively. MARCO protein was also reduced under CSE, but not to a significant level. A 6 Hr exposure to 20% CSE  increased total Mp count by 27% (Mp counts: CSE = 74+0.6X104 CFU/mL vs no CSE = 58+2.2X104 CFU/mL, p=0.046). Blocking MARCO with a neutralizing antibody (0.002, 0.02 and 0.2 µg/mL) caused a dose-dependent increase in total Mp counts by 17+4.9% (p=0.07), 29+4.9% (p=0.03) and 30+2.1% (p=0.005) as compared with control (no antibody). Conclusions: Acute CSE exposure caused a reduction in MARCO expression and Mp clearance by macrophages. CSE-induced reduction of Mp clearance by macrophages appears to be partially through the down-regulation of MARCO expression. 
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