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【摘要】
高血壓為造成心血管疾病的重要因子，在高血壓的臨床用藥上，目前以血管收縮素轉換酶抑制劑（angiotensin converting enzyme inhibitor, ACEI）的副作用最少，且可呈現一定之降血壓效用，而在近期研究報告中發現，一些天然物中含有血管收縮素轉換酶抑制劑的相似成分存在；本實驗研究目的為從天然蔬菜中篩選出具有降血壓成分之胜肽，純化並鑑定其胜肽序列，藉由合成所純化出之胜肽序列應用於動物實驗，證實蔬菜胜肽確實具有抑制血管收縮素轉換酶之效用；實驗中發現，從Veg.S粗萃液中，確實含血管收縮素轉換酶抑制劑的相關物質成分存在，其總酚含量為864.09 mg/100g、類黃酮10529.1 mg/100g，將其粗萃液以protease水解2小時後，可降低其半抑制濃度至0.55 mg/mL，明顯比未水解時之Veg.S粗萃液3.21 mg/mL低了許多，胺基酸種類以Glu及Asp為主，共佔54.68％，且對於不同溫度及pH之環境也較穩定，經由4℃及25℃下儲存，ACE抑制能力約可維持126天；在模擬體內條件之穩定性測定，以0.1％膽鹽濃度下受影響最大，其ACE抑制率約降了25％，而在3~5％膽鹽濃度下，則ACEI不受影響，水解液對模擬腸道酵素之穩定性，以pepsin、trypsin進行0~6小時水解，對ACE抑制率皆無影響，而由豬小腸腸液中所取得酵素，則會因其處理方式之不同而有明顯之差異；Veg.S水解液與腸道細菌在共同培養4小時後，其相關酵素代謝物並不影響蔬菜水解液之ACE抑制能力；在毒性試驗方面，Veg.S水解液濃度1.5~30 mg/plate對於S.typhimurium TA97、TA100並不會造成致突變性，而6 mg/ plate即可對突變劑B﹝a﹞P、4-NQNO產生50％之抗致突變性，且對抑制4-NQNO 所引起的致突變性，有較好的抗致突變效果，而在Veg.S水解液濃度50~500 μL/mL下，對BNL CL.2細胞是無影響，但對Hep-G2細胞則會產生降低其存活率之效用；藉由純化Veg.S水解液過程，鑑定其活性區段之分子量分佈為64.37 kDa及小於1.36 kDa以下之小胜肽，在更進一步胜肽定序結果為Glu-Lys-Thr-Lys-Leu-Gly-Ala之七胜肽，且經由合成後其ACE半抑制濃度僅需24 μg/mL；在自發性高血壓鼠（SHR）經28天試驗期後，在舒張壓方面，以管餵食試驗組在第3~4週期間，較其他兩者低約20 mmHg，收縮壓方面則無顯著性差異；而在犧牲後之自發性高血壓鼠（SHR）血液分析，發現在肺、腎器官中，經Veg.S水解液餵食之血管收縮素轉換酶活性有明顯較無餵食之控制組為低，而血清中ACE活性在自由攝取試驗組及管餵食試驗組，約可在餵食Veg.S水解液4週後，血液中ACE活性有稍降現象，除此之外，以管餵方式餵食四週之Veg.S水解液實驗組，其比控制組約降低三酸甘油酯約10~20 mg/dL，膽固醇、尿酸、HDL及LDL則與控制組無異。臟器病理切片在肺、肝臟器中，有比控制組管壁變薄及減少脂肪空泡之形成，但並不顯著，僅在＋＋＋減少為＋＋或＋之範圍內。
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【Abstract】
Hypertension is a dangerous factor to cardiovascular disease. Because of the least side effects and anti-hypertensive effect, angiotensin converting enzyme inhibitor (ACEI) has been used for hypertension treatment. Recent researches showed that peptides isolated from natural sources contain ACEI-like components. The objectives of this research are to screen anti-hypertensive peptides from vegetables and to verify chemosynthesis peptide sequence after purification of ACEI, and its effect to animal. The results in this study indicated that Veg.S crude extract had been proved as ACE-like components and contain total phenol 864.09 mg/100g and total flavonoid 10529.1 mg/100g. The Veg.S crude extract hydrolyzed 2 hr by protease had significantly decreased IC50 to 0.55 mg/mL and lower than original Veg.S crude extract (IC50 3.21 mg/mL). The amino acids were mainly Glu and Asp and the total content as 54.68％ in the hydrolysis. The Veg.S hydrolysis was more stable than crude extract in various temperatures and pH. In the storage test of the ACE inhibitor activity, Veg.S hydrolysis could maintain 126 days in 4℃ and 25℃. The results in vitro test after simulated body were more affected in 0.1％ bile salts and ACEI lower 25％ but not affected by 3~5％ bile salts. The Veg.S hydrolysis was not affected in ACEI activity for using pepsin and trypsin, but using pig small intestinal enzyme was different. That was no significance in Veg.S hydrolysis of ACEI with intestinal bacillus metabolite after co-culture 4 hrs. In toxicity test, Veg.S hydrolysis had not mutagenicity in 1.5~30 mg/plat to S.typhimurium TA97、TA100 and it had 50％ anti-mutagenicity B〔a〕P and 4-NQNO of 6 mg/plate. The 50~500 μL/mL Veg.S hydrolysis did not affect for BNL CL.2 but lower survival rate to Hep G2 cell. The hydrolysis of Veg.S was further fractionated by Sephadex G-50 got molecular weight 64.37 kDa and more less 1.36 kDa two activity fractions. Farther study assay peptide sequence can get peptides for Glu-Lys-Thr-Lys-Leu-Gly-Ala and ACEI only 24 μg/mL. In vivo test of SHR for 28 days, the results in diastolic pressure was more than lower 20 mmHg for orally 3~4 weeks but systolic pressure was not signally. In SHR test, that had ACE activity was lower in lung and kidney to Veg.S hydrolysis and with the same results in blood serum assay. Besides, Veg.S hydrolysis fed orally with feeding tube had lower TG about 10~20 mg/dL than blank, but cholesterol、uric acid、HDL and LDL had not affected. In tissue pathological section, lung and kidney had thiner blood vessel paries and less fat air vesicle, but the change were a small, only from＋＋＋ to ＋＋ or ＋.
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