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Preface

Fifty-one years ago, human seminal fluid was shown to produce
contraction of smooth muscle. Von Euler found this activity in ex-
tracts of the prostate gland and named the active principle “prosta-
glandin.” These early observations, which introduced a new era, did
not receive much attention for two decades. Subsequently, however,
prostaglandins have been characterized, and their biological actions
have been well described. They appear to play an important role in
the regulation of many physiologic systems, and the steady flow of
new information continually broadens the arena in which prosta-
glandins appear to act. Important clinical applications seem inevi-
table.

On the 7th, 8th, and 9th of May, 1981, an international symposium
sponsored by Rush Medical College and the Northwestern University
School of Medicine, was held in Chicago to explore the clinical appli-
cations of prostaglandins in cardiovascular and thrombotic disorders.
This volume contains the proceedings of that symposium. The first
two sections deal with the basic principles and physiologic effects of
prostaglandins. They are followed by sections that describe clinical
trials of prostaglandins in peripheral vascular and coronary artery
disease; their potential role in asthma, persistent fetal pulmonary
circulation, and thrombotic disorders; and the use of prostacyclin in
cardiopulmonary bypass surgery.

Frequently, the goal of symposia proceedings is limited to the gath-
ering and organization of previously published information. We be-
lieve these proceedings may exceed this limitation. Because of the
rapid progress in prostaglandin research, a significant amount of the
information presented—especially on clinical trials—is new. We
hope the reader will share our view that the clinical data obtained to
date confirm the promise of prostaglandin research and foreshadow
clinical applications yet to come.

XV
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Lipids, Membranes, and
Essential Fatty Acids

A. J. MARCUS, B. B. WEKSLER, E. A. JAFFE,
M. J. BROEKMAN, L. B. SAFIER, H. L. ULLMAN,
K. TACK-GOLDMAN

Divisions of Hematology/Oncology, Departments of
Medicine, New York Veterans Administration Medical
Center, and Cornell University Medical College,

New York

Introduction

Lipids can be broadly defined as a chemically heterogeneous group of
biomolecules with the common property of insolubility in water but
solubility in nonpolar solvents.' In this chapter, we will mainly con-
fine our discussion to lipids that are esters of long-chain fatty acids.
Three major classes of lipids contain esterified fatty acids: phospho-
lipids, glycolipids, and neutral lipids.'

Phospholipids serve as structural components in mammalian cells
and tissues. In addition, phospholipids can be conceived as metabolic
storage depots for essential fatty acids (EFA). Some phosphoglycer-
ides, such as phosphatidyl-inositol (PI) and phosphatidic acid (PA),
turn over rapidly when the cell is stimulated.” Tissue fractionation
studies have indicated that phospholipids in subcellular compart-
ments usually have similar fatty acid compositions.’ These similari-
ties may relate to a requirement of phospholipids for normal cell
structure and function. Turnover of intact phosphoglyceride mole-
cules is slow. Only the fatty acid moiety is renewed rapidly by intra-
cellular fatty acid transfer. Although arachidonate is the precursor
of prostaglandins and hydroxy acids, it may also lend a certain de-
gree of stability to phospholipid components in cell membranes.

Glycolipids contain one or more sugar molecules, and some also
have a sialic acid moiety (gangliosides). In human platelets the major

1



