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Preface 

The importance of the physiology and pathophysiology of coronary circulation 
has been increasing over the last eighty years since Dr. James Herrick first 
described in 1912 the fact that acute myocardial infarction is attributed to the 
obstruction of the coronary arteries. Although extensive research has been 
done to prevent coronary arterial disease, the death rate due to heart disease 
is still high: 35% of total deaths in the United States, and 20% in Japan. In 
recent decades, cardiovascular researchers have mainly focused their efforts on 
the physiology of coronary circulation, and extensive and elegant physiological 
studies have been accomplished in animals. Recent progress in biochemistry is 
opening up new fields, with research focusing on the novel substances involved 
in the regulation of coronary circulation, the roles of endothelial cells and 
interactions between the circulating blood cells. In the last decade, cardio­
vascular researchers seem to have moved from the mechanical to humoral 
regulation of coronary blood flow. Another big impact is technical progress in 
clinical intervention for reperfusion and angioplasty in ischemic heart disease, 
including PTCR and PTCA. 

We have had the timely opportunity to hold the Satellite Symposium of the 
4th International Symposium on Adenosine and Adenine Nucleotides in Kobe 
in 1990, focusing on "Regulation of Coronary Blood Flow." R.M. Berne of 
Virginia University summarized the role of adenosine in regulation of coronary 
blood flow, and E.O. Feigl of Washington University overviewed neural 
control, in their special lectures. This book is based upon the fruitful outcome 
of this meeting, as the proceedings of the symposium. The volumes are divided 
into six parts. Part 1 focuses on methods of measuring coronary blood flow. 
Part 2 deals with basic neural control mechanisms of coronary blood flow. 
Recently, the contribution of endothelial cells in coronary flow regulation 
is found to be important. Part 3 emphasizes the roles of endothelial cellular 
functions. Part 4 centers on metabolic controls of coronary blood flow. Parts 5 
and 6 consider the consequences due to abnormalities in coronary circulation. 
Although they do not cover the whole spectra of the physiological and patho­
physiological states, I believe this volume provides readers with a unique 
aspect of the regulatory mechanisms of coronary blood flow. 

v 



VI Preface 

I am most grateful to the contributors for their efforts in providing the 
manuscripts in a timely fashion. Finally my acknowledgments are cordially 
given to the publisher Springer-Verlag, Tokyo for their great help with this 
publication and also to the Ichiro Kanehara Foundation for their financial 
support. 

Michitoshi Inoue 
for Editors 



Contents 

Preface......................................................... V 
List of Contributors .............................................. XI 

A New Approaches for Coronary Flow Measurement 

1. A Doppler Catheter Technique Using Fast Fourier Spectrum 
Analysis for the Assessment of Coronary Flow Dynamics 
Akira Kitabatake, fun Tanouchi, Masaaki Uematsu, Yasuji Doi, 
and Masatsugu Hori .......................................... 3 

2. A Study of Coronary Circulation by Laser Doppler Velocimetry 
Fumihiko Kajiya, Osamu Hiramatsu, Yasuo Ogasawara, 
Keiichiro Mito, and Katsuhiko Tsujioka . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

3. Direct Observation of the Coronary Microvasculature in a Beating 
Heart by the Floating Objective System 
Hiroshi Kanatsuka, Kouichi Ashikawa, Nobuyo Sekiguchi, 
Tatsuya Komaru, Toshimi Suzuki, and Tamotsu Takishima . . . . . . . . . 24 

4. PET Measurement of Myocardial Blood Flow 
Nagara Tamaki, Yoshiharu Yonekura, and funji Konishi. . . . . . . . . . . 34 

B Neural Control of Coronary Blood Flow 

1. Autonomic Control of Coronary Blood Flow 
Eric O. Feigl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

2. Role of Alpha-Adrenoceptor Activity in Regulation of Coronary 
Blood Flow During Myocardial Ischemia 
Masatsugu Hori, Masafumi Kitakaze, Takenobu Kamada, 
Akira Kitabatake, and Michitoshi Inoue. . . . . . . . . . . . . . . . . . . . . . . . . . 61 

VII 



VIII Contents 

3. Vasoacative Monoamines in the Regulation of Arterial Tone 
Mitsuhiro Yokoyama and Hozuka Akita. . . . . . . . . . . . . . . . . . . . . . . . . 78 

4. Coronary Vasomotion During Exercise Influence of the Geometry 
of Stenosis 
K. Eid, O.M. Hess, Th. Suter, A. Bortone, 1. Grimm, 
and H. P. Krayenbuehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

C Role of Adenosine in Regulation of Coronary Blood Flow 

1. The Role of Adenosine in the Metabolic Regulation of Coronary 
Blood Flow 
Robert M. Berne ............................................. 109 

2. Adenosine Receptors in the Heart 
Masayuki Ueeda and Ray A. Olsson. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 123 

3. Role of Ecto-5' -Nucleotidase on Hypoxia-Induced Adenosine 
Formation in the Perfused Guinea Pig Heart 
Mikio Nakazawa, Hiromasa lin, Hiroto Matsuda, and Shoichi Imai .. 133 

4. Energy Charge as a Cytosolic Signal for Adenosine Release 
Mark W. Gorman, Miao-Xiang He, and Harvey V. Sparks ......... 147 

5. The Role of Adenosine on Myocardial Reactive Hyperemia 
Daiji Saito, Tsutomu Mima, Kazuyoshi Hina, Shinji Uchida, 
Naotsugu Ohbayashi, Morio Marutani, and Shoichi Haraoka 

6. Inhibition of PMN and Platelets in the Coronary System by 
Endothelium-Derived Adenosine, PGE 1 and PGE2 

160 

Stephan Nees and Andreas Dendorfer. . . . . . . . . . . . . . . . . . . . . . . . . . .. 169 

7. Effects of Exogenous Adenosine on Human Coronary Circulation 
Mario Marzilli, Gerald Klassen, Paolo Marraccini, 
Maria Giovanna Trivella, Paolo Camici, and Antonio L'Abbate . . . .. 179 

D Role of Endothelial Cells in Coronary Circulation 

1. Endothelial Cell P2 Purinoceptors 
Jeremy D. Pearson and Thomas D. Carter 

2. The Metabolic Barrier of the Coronary Endothelium as a 
Determinant of Flow Responses 
Bernhard F. Becker, Birgit Leipert, Lisa Schwartz, 

195 

and Eckehart Gerlach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206 

3. Regulation of Vascular Tone by Endothelium-Derived Contracting 
Factor (EDCF) 
Takayuki Ito, Toshio Kato, Yoshio Iwama, Masahito Muramatsu, 
Kiyokazu Shimizu, Hiroshi Asano, Kenji Okumura, 
Hidekazu Hashimoto, and Tatsuo Satake . . . . . . . . . . . . . . . . . . . . . . . .. 217 



Contents 

4. Flow-Induced Calcium Response in Cultured Vascular Endothelial 
Cells 
Joji Ando, Shigenobu Araya, Youichi Katayama, Akira Ohtsuka, 

IX 

and Akira Kamiya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 230 

5. Endothelin and Vasoconstriction 
Hisashi Kai, Mayuko Kodama, Hiromichi Yamamoto, 
and Hideo Kanaide ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 242 

6. Cascade of Pathophysiological Events Leading to Spasm of 
Coronary Arteries 
Hitonobu Tomoike, Kensuke Egashira, Yusuke Yamamoto, 
Hiroaki Shimokawa, Yasuo Hayashi, Akira Yamada, 
Kazushige Nagasawa, Wataru Mitsuoka, Shogo Egashira, 
Takeshi Kuga, Hirofumi Tagawa, and Motoomi Nakamura. . . . . . . .. 254 

E Ischemia and Reperfusion Injury in the Experimental and 
Clinical Studies 

1. Coronary Blood Flow in Reperfused Myocardium 
Thomas Aversano ............................................ 261 

2. Continuity of Myocardial Stunning-Latent Myocardial Damage 
After Coronary Occlusion 
Mamoru Miura, Takashi Saito, and Tomohiro Kanazawa .......... 271 

3. Complement-Induced Myocardial Ischemia: Neutrophil and 
Vascular Mechanisms 
Robert L. Engler, Ughetta del Balzo, and Bruce R. Ito. . . . . . . . . . . .. 280 

4. Reoxygenation-Induced Heart Microvasculature Endothelial Cell 
Injury and Neutrophil Hyperreaction: Role of Arachidonate 
Lipoxygenase Metabolism 
Tsunehiko Kuzuya, Youngjoon Kim, Shiro Hoshida, Masashi Nishida, 
Hisakazu Fuji, Masatsugu Hori, Akira Kitabatake, and 
Michihiko Tada ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 291 

5. Possible Mechanisms of the Beneficial Effects of Nitroglycerin in 
Patients with Effort Angina: Potential Roles of Collateral 
Circulation 
Kazuhisa Kodama, Yasushi Okazaki, Shinsuke Nanto, 
Masayoshi Mishima, Atsushi Hirayama, Hiroshi Sato, 
Masafumi Kitakaze, Masatsugu Hori, and Michitoshi Inoue. . . . . . . .. 299 

6. Importance of Collateral Circulation in Acute Myocardial 
Infarction 
Shigetake Sasayama, Masatoshi Fujita, and Tadakazu Hirai. . . . . . . .. 315 

Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 325 



List of Contributors 

Akita, H. 78 
Ando, J. 230 
Araya, S. 230 
Asano, H. 217 
Ashikawa, K. 24 
Aversano, T. 261 
Becker, B.F. 206 
Berne, R.M. 109 
Bortone, A. 91 
Camici, P. 179 
Carter, T.D. 195 
del Balzo, U. 280 
Dendorfer, A. 169 
Doi, Y. 3 
Egashira, K. 254 
Egashira, S. 254 
Eid, K. 91 
Engler, R.L. 280 
Feigl, E.O. 47 
Fuji, H. 291 
Fujita, M. 315 
Gerlach, E. 206 
Gorman, M.W. 147 
Grimm, J. 91 
Haraoka, S. 160 
Hashimoto, H. 217 
Hayashi, Y. 254 
He, M.-X. 147 
Hess, O.M. 91 
Hina, K. 160 
Hirai, T. 315 
Hiramatsu, O. 11 

Hirayama, A. 299 
Hori, M. 3, 61, 291, 

299 
Hoshida, S. 291 
Imai, S. 133 
Inoue, M. 61,299 
Ito, B.R. 280 
Ito, T. 217 
Iwama, Y. 217 
Jin, H. 133 
Kai, H. 242 
Kajiya, F. 11 
Kamada, T. 61 
Kamiya, A. 230 
Kanaide, H. 242 
Kanatsuka, H. 24 
Kanazawa, T. 271 
Katayama, Y. 230 
Kato, T. 217 
Kim, Y. 291 
Kitabatake, A. 3, 61, 

291 
Kitakaze, M. 61, 299 
Klassen, G. 179 
Kodama, K. 299 
Kodama, M. 242 
Komaru, T. 24 
Konishi, J. 34 
Krayenbuehl, H.P. 91 
Kuga, T. 254 
Kuzuya, T. 291 
L' Abbate, A. 179 

Leipert, B. 206 
Marraccini, P. 179 
Marutani, M. 160 
Marzilli, M. 179 
Matsuda, H. 133 
Mirna, T. 160 
Mishima, M. 299 
Mito, K. 11 
Mitsuoka, W. 254 
Miura, M. 271 
Muramatsu, M. 217 
Nagasawa, K. 254 
Nakamura, M. 254 
Nakazawa, M. 133 
Nanto, S. 299 
Nees, S. 169 
Nishida, M. 291 
Ogasawara, Y. 11 
Ohbayashi, N. 160 
Ohtsuka, A. 230 
Okazaki, Y. 299 
Okumura, K. 217 
Olsson, R.A. 123 
Pearson, J.D. 195 
Saito, D. 160 
Saito, T. 271 
Sasayama, S. 315 
Satake, T. 217 
Sato, H. 299 
Schwartz, L. 206 
Sekiguchi, N. 24 
Shimizu, K. 217 

XI 



XII 

Shimokawa, H. 254 
Sparks, H.V. 147 
Suter, Th. 91 
Suzuki, T. 24 
Tada, M. 291 
Tagawa, H. 254 
Takishima, T. 24 

List of Contributors 

Tamaki, N. 34 
Tanouchi, J. 3 
Tomoike, H. 254 
Trivella, M.G. 179 
Tsujioka, K. 11 
Uchida, S. 160 
Ueeda, M. 123 

Uematsu, M. 3 
Yamada, A. 254 
Yamamoto, H. 242 
Yamamoto, Y. 254 
Yokoyama, M. 78 
Yonekura, Y. 34 


