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まとめ

本研究では、韓国高齢女性における有酸素性運動の健康指標に及ぼす影響を検

討する目的で、60 歳以上の高齢女性に対して長期間の有酸素性運動トレーニング

を行い、特に生活習慣病と密接な関係をもつ、1）左心室機能および血清脂質、2）

免疫機能、3）骨折因子である骨密度と身体動揺、4）脂質代謝、5)血圧調節ホル

モンなどに及ぼす影響について調査し、韓国高齢女性の健康と有酸素運動との関

係についてそれぞれ検討を行った。

第一章では、有酸素運動の左心室機能、血清脂質に及ぼす影響を検討した。その結

果、体重と体脂肪率などの体格要素は有酸素性運動トレーニング 36 週後に有意に改

善された。様々な左心室変数においては有意な差は認められなかったが、最大酸素摂

取量は有意に増加しており、左心室機能以外の因子による心肺機能の改善が推察され

た。さらに脂質代謝においては総コレステロールと中性脂肪、低密度リポタンパクコ

レステロール、動脈硬化指数、Apolipoprotein （Apo）B は有意に減少し、高密度リ

ポタンパクコレステロール、Apo A-I は有意な増加を示し、脂質代謝を改善するこ

とが明らかになった。

第二章では、免疫機能に及ぼす有酸素運動の影響を検討した。その結果、運動群で

リンパ球活性度およびヘルパーT 細胞とサプレッサーT 細胞の比率が有意に増加

したことから、長期間の有酸素運動トレーニングは高齢女性の免疫機能を向上するこ

とが示唆された。

第三章の高齢女性の骨密度および身体動揺に及ぼす影響の検討では、運動群の大腿

骨頚部および大転子の骨密度は有意に増加し、さらに骨吸収を示すデオキシピリジロ
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リンが有意に低下したことから、有酸素性複合運動は高齢女性の骨吸収を抑制し骨密

度を向上させることを見出した。また、重心動揺においても総軌跡長や平均軌跡長、

X 軸方向重心変位が有意に減少しており、これらは重心動揺を安定させることにより

転倒予防力を高め、高齢者の骨折因子を改善することが示唆された。

第四章では、脂質代謝への有酸素運動の影響をさらに深めるべく高脂血症の患者を

対象に有酸素運動トレーニングを行い検討した。その結果、最大酸素摂取量および最

大酸素脈の増加から心肺機能の改善が再確認され、また、総コレステロールと中性脂

肪、低密度リポタンパクコレステロール、動脈硬化指数、Apo-B の有意な減少と、高

密度リポタンパクコレステロールおよびApo A-Iの有意な増加から脂質代謝の改善が

認められた。すなわち、高齢女性においても適切な有酸素運動トレーニングは動脈硬

化因子を低下させ、さらに抗動脈硬化因子を増加させることによって、高脂血症患者

の動脈硬化性疾患を予防、または治療するのに有効であることが示唆された。

第五章では、高齢女性の血圧調節への有酸素運動の影響を明らかにするため、高血

圧患者を対象に長期間の有酸素運動を行った。その結果、運動トレーニングは収縮期

および拡張期血圧ともに有意に低下させ、ノルエピネフリンやアンジオテンシン II、

レニン、アルドステロンなどの血圧調節ホルモンの血中濃度も有意に変化させたこと

から、高血圧の液性因子の改善を通して血圧降下に効果的であることが示唆された。

以上のことから、長期間の有酸素運動トレーニングは韓国高齢女性において有酸素

性体力の向上はもちろん、脂質代謝や心機能、免疫機能を改善し、骨密度や転倒予防

力を高め、さらに血圧を低下して、高脂血症や高血圧を初めとする様々な生活習慣病

の予防に非常に有効であることが示唆された。



95

謝 辞

本実験の被験者としてご参加頂きました全てのボランティアの方々に深謝致

します。

本論文の作成にあたり、御多忙の身ながら終始御指導・御鞭撻を賜った尊敬

する早稲田大学大学院人間科学研究科の太田冨貴雄教授に厚く御礼を申し上げま

す。

早稲田大学スポーツ科学部の坂本静男教授、中村好男教授、樋口 満教授、

村岡 功教授にも御多忙の中、本論文の審査委員を引き受けて頂き、研究の方法

論やまとめ方について貴重なご教示を頂きました。心よりお礼申し上げます。

東亜大学校大学院体育学科博士課程の教授方々および門下生の皆様、慶州大

学校の金昌宣先生に、深く感謝いたします。

最後に愛する家族にこの論文を奉げます。



96

参考文献

Ǻstrand PO, Rodahl K. Textbook of work physiology : physiological bases of 

exercise. New York McGraw-Hill, 327-334, 1986  

 

ACSM. ACSM'S Guidelines for exercise testing and prescription, Lippincott 

Williams ＆ Wilkins, 205-219, 1995  

 

ACSM. Position Stand on Osteoporosis and Exercise. Med Sci Sports Exerc, 27:4: 

i-vii, 1997  

 

ACSM. The recommanded quantity and quantity of exercise for developing and 

maintaining cardiorespiratory and muscular fitness, and flexibility in healthy 

adults. Med Sci Sports Exerc., 30:975-991, 1998  

 

ACSM. Exercise and physical activity for older adults. Medicine and Science in 

Sports and Exercise 30:992-1008, 1998  

 

ACSM. ACSM'S Guidelines for exercise testing and prescription. Six edition, 
Lippincott Williams ＆ Wilkins, 117, 2000  

 

An P, Rice T, Gagnon J, Borecki IB, Bergeron J, Despres JP, Leon AS, Skinner JA, 

Wilmore JH, Bouchard C, Rao DC. Segregation analysis of apolipoprotein A-1 

and B-100 measured before and after an exercise training program; The 

HERITAGE Family Study. Arterioscler Thromb Vasc Biol., 807-814, 2000  

 

Andres G, Digenio Timothy D, Noakes HJ, Liz D. Effect of myocardial ischemia on 

left ventricular function and adaptability to exercise training. Med. Sci. Sports 

Exerc., 31(8):1094-1101, 1999  

 



97

Arvan S. Exercise performance of the high risk acute myocardial infarction patients 

after cardiac rehabilitation. Am J Cardial., 62:197-201, 1988  

 

Backer G, Rosseneu M, Deslypere JP. Discriminative value of lipids and apoproteins 

in coronary heart disease. Atherosclerosis, 42:197-203, 1982  

 

Baj Z, Kantorski J, Majewska E. Immunological status of competitive cyclists before 

and after the training season. Int. J. Sports Med., 15:319-324, 1994  

 

Bassey EJ, Rothwell MC, Littlewood JJ, Pye DW. Preand postmenopausal women 

have different bone mineral density responses to the same high-impact exercise. 

J Bone Miner Res.,  13:1805-1813, 1998  

 

Benestad AM. Trainability of old men. Acta Med Scand., 178(3):321-7, 1965  

 

Benschop RJ, Schedlowski M, Wienecke H, Jacobs R, Schmidt RE. Adrenergic 

control of natural killer cell circulation and adhesion. Brain Behav Immun., 

11(4):321-332, 1997  

 

Bergeron J, Charles C, Jean PD, Jacques G, Arthur S, Leon DC, Rao JS, Skinner J, 

Willmore H, Claude B. Race differences in the response of postheparin plasma 

lipoprotein lipase and hepatic lipase activities to endurance exercise training in 

men; results from the HERITAGE Family Study. Atheroscler osis., 

159:399-406, 2001  

 

Blank SE, Johansson JO, Origines MMI. and Meadows GG. Modulation of NK cell 

activity by moderate intensity endurance  training and chronic ethanol 

consumption. J. Appl. Physiol., 72:8-14, 1992  

 

Blumenthal JA, Emery CF, Madden DJ, Coleman RE, Riddle MW, Schniebolk S, 

Cobb FR, Sullivan MJ, Higginbotham MB.  Effects of exercise training on 



98

cardiorespiratory function in men and women olderthan 60 years of age. Am J 

Cardiol., 67:633-639, 1991  

 

Blumenthal JA, Sherwood A. Prevalence of physical activity, including lifestyle 

activities among adults--United States, 2000-2001. MMWR Morb Mortal Wkly 

Rep., 52(32):764-769, 2003  

 

Bohannon RW, Larkin PA, Cook AC, Gear J, Singer J. Decrease in timed balance test 

scores with aging. Phys Ther., 64:1067-1070, 1984  

 

Bouchard C, Trenblay A, Nadeau A. Longterm exercise training with constant energy 

intake 1: Effect on body composition and selected metabolic variables. Int. J. 

Obes., 14:57-73, 1990  

 

Bravo G, Gauthier P, Pierre-Michel R, Payette H, Gaulin PA. Weight-bearing, 

water-based exercise program for osteopenic women: its impact on bone, 

functional fitness, and well-being. Arch Phys Med Rehabil., 78:1375-1380, 

1997  

 

Brewer V, Meyer BM, Kneeke MS, Upton SJ, Hagan RD. Role of exercise in 

prevention of involutional bone loss. Med Sci Sports Exerc., 15:445-449, 1989  

 

Brooke-Wavell K, Prelevic GM, Bakridan C, Ginsburg J. Effects of physical activity 

and menopausal hormone replacement therapy on postural stability in 

postmenopausal women cross-sectional study. Maturitas., 37:167-172, 2001  

 

Brooke-Wavell K, Athersmith L, Jones PRM, Masud T.Brisk walking and postural 

stability: a cross-sectional study in postmenopausal women. Gerontology., 

44:288-92, 1998  

 

Bruunsgaard, Pedersen BK. Effects of exercise on immune system in the elderly 

population. Immunology and Cell biology., 78:523-531, 2000  



99

Buskirk ER, Hodgson JL. Age and aerobic power: the rate of change in men and 

women. Federation Proc., 46:1824-1829, 1987  

 

Caplan GA, Ward JA, Lord SR. The benefits of exercise in postmenopausal women. 

Aust J Public Health.,  17:23-26, 1993  

 

Ceddia MA, Woods JA. Exercise suppresses macrophage antigen presentation. J. 

Appl. Physiol., 18:483-488, 1999  

 

Celemajer DS. Endothelial dysfunction: does it matter? Is it reversible? J Am Coll 

Cardiol., 30:323-333, 1997  

 

Chein MY, Wu YT, Hsu RS, KAT GS. Efficacy of 24week-aerobic program for 

osteopenic postmenopausal women. Calcif Tissue Int., 67:443-448, 2000  

 

Cheng PT, Liaw MY, Wong MK, Tang FT, Lee MY, Lin PS. The sit to-stand 

movement in stroke patients and its correlation with falling. Arch Phys Med 

Rehabil., 79:1043-1046, 1998  

 

Cho CH. The effect of regural aerobic exercise on physical fitness, performance and 

blood lipids level in middle aged women. The Korean Journal of physical 

Education, 36(2):235-247, 1997 

 

Cho HC. Effects of regular aerobic training in obese and non - obese group. The 

Korean Journal of physical Education, 35(1):1100-1110, 1996  

 

Coudert J, Van Praagh E. Endurance exercise training in the elderly: effects on 

cardiovascular function. Curr Opin Clin Nutr Metab Care.,  3:479-483, 2000  

 

Couillard C, Despres JP, Lamarche B, Bergeron J, Gagnon J, Leon AS,  Rao DC, 

Skinner JS, Wilmore JH, Bouchard C. Effects of endurance exercise training 



100

on plasma HDL cholesterol levels depend on levels of triglycerides; Evidence 

form men of the health risk factors exercise training and genetics 

(HERITAGE) family study. Arterioscler Thromb Vasc BIo., 1226-1232, 2001  

 

Courtesy of Voorips Modified Baecke Physical Activity Questionnaire, 1991  

 

Coyle FE, Hemmert MK, Coggan AR. Effects of detraining of cardiovascular 

responses to exercise : role of blood volume. J Appl physiol.,  60:95-99, 1986  

 

Crouse SF, O'Brien BC, Grandjean PW. Effects of training and single session of 

exercise on lipids and apolipoproteins in hypercholesterolemic men. J Appl 

Physiol., 83(6):2019-2028, 1997  

 

Cummings SR, Kelsey JL, Nevitt MC, ODowd KJ. Epidemiology of osteoporosis and 

osteoporotic fractures. Epidemiol Rev, 7:178-208, 1985  

 

David RS. Screening for cardiovascular disease with cholesterol clinical chemical. 

Acta., 49-60, 2002  

 

Davis RA, Lipoprotein structure and secretion; in "Biochemistry of lipids, 

lipoproteins and membrane" Elsevier. Amsterdam, 403, 1991  

 

DeBold AJ. Arterial natriuretic factor, A hormone produced by the heart. Science., 

230:767-770, 1985  

 

Duncan JE. The effect of aerobic exercise on plasma catecholamine and blood 

pressure in patients with mild essential hypertension. JAMA., 254:2609-2613, 

1985  

 

Durstine JL, Grandjean PW, Christopher AC. Thompson Lipids, Lipoporteins, and 

Exercise. Journal of cardiopulmonary rehabilitation, 22:385-398, 2002  

 



101

Durstine JL, Thompson PD. Exercise in the treatment of lipid disorders. cardiol clin., 

19(3):1-19, 2001  

 

Durstine JL, Thompson PD. Exercise and lipid disorders, exercise and sports 

cardiology. New York, McGraw-Hill, 452-479, 2001  

 

Durstine JL, Grandjean PW, Davis PG. The effects of exercise training on serum 

lipids and lipoproteins.; A quantitative analysis. Sports Med., 31:1033-1062, 

2001  

 

Ehsani AA, Ogawa T, Miller TR, Spina RJ, Jika SM.  Exercise training improves left 

ventricular systolic function in older men. Circulation, 83:96-103, 1991  

 

Ehsani AA, Martin WH III, Health GW, Coyle EF.  Cardiac effects of prolonged and 

intense exercise training in patients with coronary artery disease. Am J Cardiol., 

50:246-254, 1982  

 

Eliakim A, Wolach B, Kodesh E, Gavrieli R, Ben-Tovim T. Yarom Y, Falk B. 

Cellular and Humoral Immune Response to Exercise Among Gymnasts and 

Untrained Girls. International Journal of Sports Science, 18:208-212, 1997  

 

Evans WJ. Effects of exercise on body composition and functional capacity of the 

elderly. J Gerontol., 50:147-150, 1995  

 

Fiatarone M, ONeill E, Ryan N. Exercise training and nutritional supplementation for 

physical frailty in very elderly people. New Engl J Med., 330:1769-1775, 1994  

 

Fleg JL, O'Connor F, Gerstenblith G, Becker LC, Clulow J, Schulman SP, Lakatta 

EG. Impact of age on the cardiovascular response to dynamic upright exercise 

in healthy men and women. J Appl Physiol., 78:890-900, 1995  

 



102

Fox EC, Mari KH, Andrew RC. Effects of detraining of cardiovascular responses to 

exercise : role of blood volume. J Appl physiol., 95-99, 1986  

 

Frost HM. Bone mass and the mecha- nostat : a proposal. Anat Rec., 219:1-9, 

1987  

 

Fry RW, Grove JR, Morton AR, Zeroni PM, Gaudieri S and Keast D. Psychological 

and immunological correlates of acute overtraining. Br.J.Sport. Med., 

28:241-246, 1994  

 

Gamble DA, Schtab R, Weksler ME, Szabo P. Decreased steday state c-myc mRNA 

in activated T cell culture from old humans is caused by a smaller proportion of 

T cell that transcribe the c-myc gene. J. Immunol., 144:3568-3573, 1990  

 

Gehlsen GM, Whaley MH. Falls in the elderly: part II, balance, strength, and 

flexibility. Arch Phys Med Rehabil., 71:739-741, 1990  

 

Gilligan DM, Quyyumi AA, Cannon RO III. Effects of physiological levels of 

estrogen on coronary vasomotor function in postmenopausal women. 

Circulation, 89:2545-2551, 1994  

 

Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber TR. Predicting coronary 

heart disease in middle-aged and older persons. The Framington study. JAMA, 

238:497-499, 1977  

 

Grandjean PW, Crouse SF, O'Brian BC. The effects of menopausal status and 

exercise training on serum lipids and the activities of intravascular enzymes 

related to lipid transport. Metabolism, 47(4):377-383, 1998  

 

Green JS, Crouse SF. The effects of endurance training on functional capacity in the 

elderly: a meta-analysis. Med Sci Sports Exerc.,  27:2517-2523, 1995  

 



103

Grimby G, Aniansson A, Hedberg M, Henning GB, Grangard U, Kvist H. Training 

can improve muscle strength and endurance in 78- to 84-yr-old men. J Appl 

Physiol., 73:2517-2523, 1992  

 

Hagberg JM, Graves JE, Limacher M, Woods DR, Leggett SH, Cononie C, Gruber JJ, 

Pollock ML Cardiovascular responses of 70- to 79-yr-old men and women to 

exercise training. J Appl Physiol.,  66:2589-2594, 1989  

 

Hanley PC, Zinsmeister AR, Clements IP, Bove AA, Brown ML, Gibsons RJ. Gender 

related differences in cardiac response to supine exercise assessed by 

radionuclide angiography. J Am Coll Cardiol., 13:624-629, 1989  

 

Hauser E R, Mooser V. "Design of the Genetics of Early Onset Cardiovascular 

Disease (GENECARD) study." Am Heart, J., 145(4):602-613, 2003  

 

Ho DD, Neumann AU, Perelson AS, Chen W, Leonard JM, Markowitz M. Rapid 

turnover of plasma virions and CD4 lymphocytes in HIV-1 infection. Nature, 

373:123-126, 1995  

 
IMF, 2001 

 

Jackson AS, Pollock ML. Practical assessment of body composition. Physician Sport 

Med. 13: 76-90, 1985  

 

Janssen I, Hudson R, Fortier A, Ross R. Effect of an energy-restrictive diet with or 

without exercise on abdominal fat, intermuscular fat, and metabolic risk factors 

in obese women. Diabetes C., 25:431-438, 2002  

 

Jennings GL, Nelson L, Dewar E, Korner P, Esler ML, Aufer E. Antihypertensive 

and haemodynamic effects of one year s regular exercise. J Hypertens, 4(suppl 

6):659-661, 1986  

 



104

Jonsdottir IH, Hellstrand K, Thoren P, Hoffmann P. Enhancement of natural 

immunity seen after voluntary exercise in rats. Role of central opioid receptors. 

Life Sci., 18;66(13):1231-1239, 2000  

 

Kasch FW, Boyer JL, Schmidt PK, Wells RH, Wallace JP, Verity LS, Guy H, 

Schneider D.  Ageing of the cardiovascular system during 33 years of aerobic 

exercise. Age Ageing, 28:531-536, 1999  

 

Kaufman JC, Harris T, Higgins J, Maisel AS. Exercise-induced enhancement of 

immune function in the rat. Circulation, 90:525-532, 1994  

 

Kelley G. Antihypertensive effects of aerobic exercise. Am J Hypertens., 7:115, 1994  

 

Khosla MC, Page IH, Bumpus FM. Interrelations between various blood pressure 

regulatory systems and the mosaic theory of hypertension. Biochem Pharmacol, 

28:2867-2882, 1979  

 

Kim YI, Kim CK, Hwang SK. Effect of treadmill exercise programs on 

cardiopulmonary fuctions and blood component in adult obesity. The Korean 

Journal of physical Education, 38(4):331-343, 1999  

 

King AC, Frey-Hewitt B, Dreon DM, Wood PD. Diet vs exercise in weight 

maintenance: the effects of minimal intervention strategies on long-term 

outcomes in men, Arch. Intern. Med., 149:2741-2746, 1989  

 

Kinoshita A, Koga M, Matsusaki M, Ikeda M, Tanaka H, Shindo M. Changes of 

dopamine and atrial natriuretic factor by mild exercise therapy for 

hypertensives. Clin Exp  Hypertens A., 13:1275-1290, 1991  

 

Kirwan LD, Mertens DJ. Kavanagh T, Thmas SG, Goodman JM. Exercise Training 

in Women with Heart Disease: Influence of Hormone Replacement Therapy. 

Med. Sci. Sports Exerc., 35(2):185-192, 2003  



105

Kiyonaga A, Arakawa K, Tanaka H, Shindo M.  Blood pressure and hormonal 

responses to aerobic exercise. Hypertension, 72:125-131, 1985  

 

Kohrt WM, Malley MT, Coggan AR, Spina RJ, Ogawa T, Ehsani AA, Bourey RE, 

Martin WH 3rd, Holloszy JO. Effects of gender, age, and fitness level on the 

responses of VO2max to training in 60-71 yr-olds. J Appl Physiol., 

71:2004-2011, 1991  

 

Kohrt WM, Snead DB, Slatopolsky E, Birge SJ. Additive effects of weight-bearing 

exercise and estrogen on bone mineral density in older women. J Bone Miner 

Res., 10:1303-1311, 1995  

Kokkinos PF, Narayan P, Colleran J. Effects of moderate intensity exercise on serum 

lipids in African-American men with sever systemic hypertension. Am J 

Cardiol., 81:732-735, 1998  

 

Lakatta EG, Gerstenblith G, Angell CS, Shock NW, Weisfeldt ML. Diminished 

inotropic response of aged myocardium to catecholamines. Circ 

Res.,  36:262-269, 1975  

 

Lakatta EG, Yin FCP. Myocardial aging: functional alterations and related cellular 

mechanisms. Am J Physiol., 242:H927-H941, 1982  

 

Leddy J, Horvath P, Rowland J. Effect of a high or a low fat diet on cardiovascular 

risk factors in male and female runners. Med Sci Sports Exerc., 29(1):17-25, 

1997  

 

Lee HK. The effects of aero-unaero mixing aerobic dance with weight training on 

body fat skinfold and physical finess change in college women. The Korean 

Journal of physical Education, 3641):318-325, 1997  

 



106

Lehmann M, Mann H. Gastmann U. Unaccustomed high mileage vs intensity 

training-related changes in performance and serum amino acid levels. 

Int.J.Sports Med., 17:187-192, 1996  

 

Leon AS, Sanchez OA. Response of blood lipids to exercise training alone or 

combined with dietary intervention. Med Sci Sports Exerc., 33(6):S502-S515, 

2001  

 

Levy WC, Cerqueira MD, Abrass IB, Schwartz RS, Stratton JR. Endurance exercise 

training augments diastolic filling at rest and during exercise on older and 

young healthy men. Circulation, 88:116-126, 1993  

 

Luukinen H, Koski K, Laippala P, Kivela SL. Predictors for recurrent falls among the 

home dwelling elderly. Scand J Prim Health Care., 13:294-299, 1995  

 

M' Buyamba-Kabangu JR, Fagard R, Lijnen P, Amery A. Relationship between 

plasma renin activity and physical fitness in normal subjects. Eur J Appl 

Physiol., 53:304-307, 1985  

 

Mackinnon LT. Immunoglobulin, antibody. and exercise. Exercise Immunology 

Review, 2:1-35, 1996  

 

Mackinnon LT Chronic exercise training effects on immune function. Med. Sci. 

Sports exerc., 32;s369-s376, 2000  

 

Macneil B and Hoffman-Goetz L. Chronic exercise enhances in vivo and in vitro 

cytotoxic mechanisms of natural immunity in mice. J. Appl. Physiol., 

74:388-395, 1993  

 

Maeda S, Tanabe T, Miyauchi T, Otsuki T, Sugawara J, Iemitsu M, Kuno S, Ajisaka 

R, Yamaguchi I. Aerobic exercise training reduces plasma endothelin-1 

concentration in older women. J Appl Physiol., 95:336-341, 2003  



107

Makrides L, Heigenhauser GJ, Jones NL.  High-intensity endurance training in 20- to 

30- and 60- to 70-yr-old healthy men. J Appl Physiol.,  69:1792-1798, 1990  

 

Manning JM, Dooly-Manning CR, White K, Kampa I, Silas S, Ruoff M. Effects of a 

resisteve training program on lipoprotein-lipid levels in obese women. Med. 

Sci. Sprots Exerc., Nov., 23(11)1222-1226, 1991  

 

Marsh JB, Welty FK, Schaefer E:. Stable isotope turnover of apolipoprotein of 

high-density lipoprotein in humans. Current opinion in lipidology, 11:261-266, 

2000  

 

Marti B, Suter E, Riesen W F. Effects of long-term, self-monitored exercise on the 

serum lipoprotein and apolipoprotein profile in middle-aged men. 

Atherosclerosis, 81:19-31, 1990  

 

Mazzeo RS, Rajkumar C, Rolland J, Blaher B, Jennings G, Esler M. Immune 

response to a single bout of exercise in young and elderly subjects. Mech 

Ageing Dev.. 30;100(2):121-132, 1998  

 

Mc Veigh GE, Bratteli CW, Morgan DJ, Alinder CM, Glasser SP, Finkelstein SM, 

Cohn JN. Age-Related Abnormalities in Arterial Compliance Identified by 

Pressure Pulse Contour Analysis: Aging and Arterial Compliance. 

Hypertension. 33(6):1392-1398, 1999  

 

Medell JL, Alexander NB. A clinical measure of maximal and rapid stepping in older 

women. J of gerontol, 8:M429-M433, 2000  

 

Ministry of Health and welfare, annual report, 2002  

 

Mitchell SL, Grant S, Aitchison T. Physiological effects of exercise on 

postmenopausal osteoporotic women. Physiotherapy., 84:157-163, 1998  



108

Motoyama M, Sunami Y, Kinoshita F, The effect of long term low intensity aerobic 

training and detraining on serum lipid and lipoprotein concentrations in elderly 

men and women. Eur J Appl Physiol Occup Physicol., 70:126-131, 1995  

 

Mutho Y, Kuroyanagi R. Value and limitation of exercise for osteoporosis. 

Orthopedic surgery and traumatology, 42:1077-1087, 1999  

 

National Institutes of Health(NIH). National Choles terol Education Program, 

National Heart, Lung, and Blood Institute, National Institutes of Health.; High 

Blood Cholesterol. N.I.H., Publication No., 1-27, 2001  

 

Nevitt MC, Johnell O, Black DM, Ensrud K, Genant HK, Cummings SR. Bone 

mineral density predicts fractures in very elderly women. Osteoporos Int., 

4:325-331, 1994  

 

NHC 2002. Position stand of National Hypertension Center, 2002  

 

Nieman DC, Henson DA, Gusewitch G. Physical activity and immune function in 

elderly women. Med. Sci. Sports Exerc., 25:823-831, 1993  

 

Nieman DC, Buckley KS, Henson DA, Warren BJ, Suttles J, Ahle JC, Simandle S, 

Fagoaga OR,  Nehlsen-Cannarella SL. Immune function in marathon runners 

versus sedentary controls. Med Sci Sports Exercise, 27:986-992, 1995  

 

Nieman DC, Nehlsen-Cannarella SL, Markoff PA. The effects of moderate exercise 

training on natural killer cells and acute upper respiratory tract infections Int. 

J .Sports Med., 11:467-473, 1990  

 

Nieman DC. Exercise, infection, and immunity. Int. J. Sports. Med., 15:S116-S121, 

1994  

 



109

Niinimaa V, Shephard RJ. Training and oxygen conductance in the elderly. The 

respiratory system., J Gerontol., 33(3):354-361, 1978  

 

Nikkila EA, Taskinen MR, Rehunen S, Harkonen M.  Lipoprotein lipase activity in 

adipose tissue and skeletal muscle of runners: relation to serum lipoproteins. 

Metabolism, 27:1661-1667, 1978  

 

Ogawa T, Spina RJ, Martin WH 3rd, Kohrt WM, Schechtman KB, Holloszy JO, 

Ehsani AA.  Effects of aging, sex, and physical training on cardiovascular 

responses to exercise. Circulation, 86:494-503, 1992  

 

Oh DS, Ahn OH, Cheong JH. The effect of aerobic and anaerobic exercise on body 

composition and plasma lipids of obesity middle firl students. The Korean 

Journal of physical Education, 37(3):242-255, 1998  

 

Ohkubo T, Hozawa A, Nagatomi R, Fujita K, Sauvaget C, Watanabe Y, Anzai Y, 

Tamagawa A, Tsuji I. Effects of exercise training on home blood pressure 

values in older adults: a randomized controlled trial. J Hypertens., 

19:1045-1052, 2001  

 

Oncley JL. “Brain lipids and lipoproteins and leukodystrophies" (J Folch Pi and H 

Bauer, ed.)Elsevier. Amsterdam, 5, 1963  

 

Papa S, Vitale M, Mazzotti G, Neri LM, Monti G, Man-Zoli FA. Impaired 

lymphocyte stimulation induced by long-term training. Immunol Lett., 

22:29-33, 1989  

 

Park SK, Yoon MS. The Effect of the Aerobic Exercise on circulorespiratory 

functions Hormone and QOL in Hypertensive Patients. The Korean Journal of 

physical Education, 40(1):365-375, 2001  

 



110

Park SK, Park JK and Kwon YC. The effects of aerobic exercise on hyperlipidemia in 

elderly women. The Korean Journal of physical Education, 40(4):797-805, 

2001 

 

Park SK, Park TY, Kim JH, NO SD. Effect of walking on Energy consumption, 

Blood Pressure and Serum Lipid of Middle-Aged Women. The Korean Journal 

of sports Medicine, 14(2):362-368, 1996  

 

Park SK, Hwang JI, No KS. Yoon JK., Yoon MI., Park JH. The effect of aerobic 

dance on Immunocyte in Middle-Aged Women. Journal of sport and leisure 

studies, 12:933-946, 1999  

 

Park SK, Lee SW. 'Sports medicine' Se-jong Press, 35, 1996  

 

Park SK, Youn MS, Park JH. The effects of aerobic exercise on left ventricular 

function and serum lipids in heart disease patients. Korean J Sports Medicine, 

19(2):236-249, 2001  

 
Park SK and Kwon YC. The effects of aerobic exercise on lymphocyte proliferation 

and NK cell in elderly women. The Korean Journal of physical Education, 

41(2):543-553, 2002 

 

Park SK, Park JH, Kwon YC, Yoon MI and Kim CH. The effect of long-term aerobic 

exercise on maximal oxygen consumption, left ventricular function and serum 

lipids in elderly women. J physiol Anthropol. 22(1): 11-17. 2003 

Pedersen BK, Bruunsgaard H, Klokker M, Kappel M, MacLean DA, Nielsen HB, 

Rohde T, Ullum H, Zacho M. Exercise-induced immunomodulation-possible 

roles of neuroendocrine and metabolic factors. Int J Sports Med., 18(1):S2-S7, 

1997  

 



111

Pickering GP, Fellmann N, Morio B, Ritz P, Amonchot A, Vermorel M, Coudert J. 

Effect of endurance training on the cardiovascular system and water 

compartments in elderly subjects. J Appl Physiol., 83:1300-1306, 1997  

 

Population estimation of KOREA National Statistical Office, 2001   

 

Randy WB, Michael AW, Matthew SF, Heidi AK and Carl JP. Neuroendocrine 

Activation in Heart Failure Is Modified by Endurance Exercise Training. J 

AmColl Cardiol., 34: 1170-1175, 1999 

Rashid S, Watanabe T, Sakaue T, Lewis GF. Mechanisms of HDL lowering in insulin 

resistant, hypertriglyceridemic states; the combined effect of HDL triglyceride 

enrichment and elevated hepatic lipase activity. Clinical biochemistry, 

36:421-429, 2003  

 

Ross PD, Davis JW, Vogel JM, Wasnich RD. A critical review of bone mass and the 

risk of fractures in osteoporosis. Calcif tissue Int, 46:149-61, 1990  

 

Ruigomez A, Alonso J, Anto JM. Relationship of health behaviours to five-year 

mortality in an elderly cohort. Age Ageing 24(2):113-119, 1995 

 

Scanga CB, Verde TJ, Paolone AM, Andersen RE, Wadden TA.. Effects of weight 

loss and exercise training on natural killer cell activity in obese women. Med 

Sci Sports Exerc., 30(12):1666-1671, 1998  

 

Schwartz AV, Kelsey JL, Sidney S, Grisso JA. Characteristics of falls and risk of hip 

fracture in elderly men. Osteoporosis Int., 8:240-246, 1998  

 

Segrest JP, Jackson RL, Morrisett JD, Gotto. AM. A molecular theory of lipidprotein 

interactions in the plasma lipoprotein, FEBS Lett., 38:247, 1974  

 

Seip RL, Moulin P, Cocke T. Exercise training decreases plasma cholesteryl ester 

transfer protein. Arterioscler Thromb., 13:1359-1367, 1993  



112

Shah PK, Kaul S, Nilsson J, Cercek B. Exploiting Vascular Protective Effects of 

High-Density Lipoprotein and its Apolipoproteins; An Idea Whose Time for 

Testing is Coming, Part II. Circulation, 104:2498-2502, 2001  

 

Sharp NCC, Koutedakis Y. Sports and the overtraining syndrome : immunlogical 

aspects. Br. Med. Bull., 48:518-533, 1992  

 

Shephard RJ. Physical activity, Training and immune response. Indianapolis, 

IN:Cooper. 1997  

 

Shephard RJ, Shek PN. Ammino acid. dieting. glycogen, muscle injury, overtraining, 

reactive, and species: Heavy exercise, Nutrition immune function. Is there a 

connection. International Journal of Sports Medicine, 16:491-497, 1995  

 

Shephard RJ. Aging, physical activity and health. Champaign IL: Human Kinetics, 

1997  

 

Shinkai S, Kohno H, Kimura K. Physical activity and immune senescence in men. 

Med. Sci. Sports Exerc., 27:1516-1526, 1995  

 

Shiun DH, Hideyo Y. Activity and coronary risk factor in Japanese men. Circulation, 

97:661-665, 1998  

 

Sidney KH, Shephard RJ.  Frequency and intensity of exercise training for elderly 

subjects. Med Sci Sports Exe., 10:125-131, 1978  

 

Silpila S, Multanen J, Kallinen M, Era P, Suominen H. Effects of strength and 

endurance training on isometric muscle strength and walking speed in elderly 

women. Acta Physiol Scand., 156:457-464, 1996  

 



113

Snow-Harter C, Marcus R.. Exercise and regulation of bone mass. Bone., 6:45-48, 

1989  

 

Spina RJ. Cardiovascular adaptations to endurance exercise training in older men and 

women. Exerc Sport Sci Rev., 27:317-332, 1999  

 

Spina RJ, Turner MJ, Ehsani AA. β-adrenergic-mediated improvement in left 

ventricular function by exercise trainingin older men. Am J Physiol., 

274:H397-H404, 1998  

 
Spina RJ, Ogawa T, Martin Ⅲ WH, Coggan AR, Holloszy JO, Ehsani AA. Exercise 

training prevents decline in stroke volume during exercise in young healthy 

subjects. J Appl Physol., 72:2458-2462, 1992  

 

Stratton  JR, Levy WC, Cerqueira MD, Schwartz RS, Abrass IB. Cardiovascular 

responses to exercise: effects of aging and exercise training in healthy men. 

Circulation, 89:1648-1655, 1994  

 

Stratton JR, Cerqueira MD, Schwartz RS, Levy WC, Veith RC, Kahn SE, Abrass IB. 

Difference in cardiovascular response to isoproterenol in relation to age and 

exercise training in healthy men. Circulation, 86:504-512, 1992  

 

Stratton JR, Levy WC, Schwartz RS, Abrass IB, Cerqueira MD. Beta-adrenergic 

effects on left ventricular filling: influence of age and exercise training. J Appl 

Physiol., 77:2522-2529, 1994  

 

Stratton JR, Levy WC, Cerqueira MD, Schwartz RS, Abrass IB. Cardiovascular 

responses to exercise, effects of aging and exercise training in healthy men. 

Circulation, 89:1648-1655, 1994  

 



114

Suominen H, Heikkinen E, Liesen H, Michel D, Hollmann W. Effects of 8 weeks' 
endurance training on skeletal muscle metabolism in 56～70- year-old 

sedentary men. Eur J Appl Physiol Occup Physiol., 37:173-180, 1977  

 

Superko R. Exercise training,serum lipids, and lipoprotein particles: is there a change 

threshold. Med Sci Sports Exe., 23:677-685, 1991  

 

Thompson PD, Yurgalevitch SM, Flynn MM. Effect of prolonged exercise training 

without weight loss on high-density lipoprotein metabolism in overweight men. 

Metabolism, 46:217-223, 1997  

 

Trinchieri G. Biology of natural killer cells. Adv. Immunol., 47:187-376, 1989  

 

Urhausen A, Gabriel HH, Kindermann W. Impaired pituitary hormonal response to 

exhausted exercise in overtrained endurance athletes. Med Sci Sports Exerc., 

30(3):407-414, 1998  

 

US Department of Health and Human Services. Physical activity and health. A report 

of the Surgeon General. DHHS, Atlanta, GA: US Centers for Disease Control 

and Prevention, National Center for Chronic Disease Prevention and Health 

Promotion, S/N 017-023-00196-5, 1996  

 

US Department of Health and Human Services.   Healthy People 2010. US 

Department of Health and Human Services, Washington, DC, Retrieved. May 

15, 2000 from the World Wide Web:http://www.health.gov/healthypeople 

/Document/HTML/Volume1, 2001  

 

Vaitkevicius PV. Effects of aerobic exercise training in community-based subjects 

aged 80 and older: a pilot study. J Am Geriatr Soc., 50:2009-2013, 2002  

 

Wei JY, Markis JE. Coronary reperfusion stimulates cardiac reflexes. Int J Cardiol., 

5(4): 537-540, 1984  



115

Wei JY, Spurgeon HA, Lakatta, EG.  Excitation-contraction in rat myocardium: 

alteration with adult aging. Am J Physiol., 246:H784-H791, 1984  

 

Weidmann P, Hellmueller B. Plasma levels and cardiovascular, endocrine, and 

excretory effects of atrial natriuretic peptide during different sodium intakes in 

man." J Clin Endocrinol Metab., 62(5):1027-1036, 1986  

 

Weintraub MS, Rosen Y, Otto R, Eisenberg S, Breslow JL. Physical exercise 

conditioning in the absence of weight loss reduces fasting and postprandial 

triglyceride-rich lipoprotein levels. Circulation, 79:1007-1014, 1989  

 

Weiss C, Kinscherf R, Roth S, Friedman B,  Fischbach T, Retus J, Drog W, Bartsch 

P. Lymphocyte subpopulations and concentrations of soluble CD4 and CD8 

antigen after anaerobic training. International Journal of Sports Medicine, 

16:117-121, 1995  

 

Whitehurst M, Menendez E, Endurance training in older women. Lipid and 

Lipoprotein responses. Phys., and Sportsmed., 19:95-103, 1991  

 

Williams PT. Relationship of heart diseaserisk factors to exercise quantity and 

intensity. Arch Intern Med., 158:237-245, 1998  

 

Wilson PW, D'Agostino RB, Levy D. Prediction of coronary heart disease using risk 

factor categories.  Circulation, 97:1837-1847, 1998  

 

Wood PD, Haskell WL, Blair SN. Increased exercise level and plasma lipoprotein 

concentrations: a one-year randomized, controlled study in sedentary 

middle-aged men. Metabolism, 32(1):31-39, 1983  

 



116

Woods JA, Ceddia MA, Wolters BW, Evan JK, Lu Q, McAuley E. Effects of 6 

months of moderate aerobic exercise training on immune function in the 

elderly. Mech, Ageing Dev., 109:1-19, 1999  

 

Yamashita K. Prescription of physical exercise for diabetics, diabetes, 41:229-238, 

1998  

 

Yin FCP, Weisfeldt ML, Milnor WR. Role of aortic input impedance in the decreased 

cardiovascular response to exercise with aging in dogs. J Clin Invest., 

68(1):28-38, 1981  

 

Yin FCP, Spurgeon HA, Green HL, Lakatta, EG, Weisfeldt ML. Age-associated 

decrease in heart rate response to isoproterenol in dogs. Mch Aging Dev., 

10:17-25, 1979  

 

Yin FCP, Weisfeldt ML, Milnor WR. Role of arotic impedance in the decreased 

cardiovascular response to exercise with aging in dogs. J Clin 

Invest.,  68:28-38, 1981  

 

Yoon MS. The effect of the aerobic exercise on serum lipids and hormones in 

hypertensive patients. a doctoral dissertation, 1999  
 
厚生労働省、国民医療費（http://www.mhlw.go.jp/toukei/saikinw/k-iryohi/

99/kekkal.html/）

韓国統計庁(Korea National Statistical Office). 将来人口推計, 2001 
 
韓国保健社会研究院. OECD 2002 Health data, 2002 
 
韓国保健福祉部. 慢性病管理法(案), 2003 


