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PREFACE

Respiratory Distress Syndrome is an important threat to the prematurely
born infant and a major cause of perinatal mortality. In recent years research has
turned up a number of clues regarding its etiology, diagnosis, treatment, and
prevention. Thus, the time appeared to be ripe to bring together a group of
biochemists, biophysicists, physiologists, pathologists, pediatricians, and obste-
tricians to reassess our understanding of this clinically important disease. An
effort was made to review what is known about the biochemical and physiolog-
ical alterations basic to the disease, to evaluate the possibility that the disease
may be caused by the lack of an enzyme or by the failure of an enzyme system
to develop at the appropriate time, and to explore the possibility of inducing the
deficient enzyme by treating the individual with a glucocorticoid.

Some 35 investigators met at Endicott House, Massachusetts Institute of
Technology, Dedham, Massachusetts, on May 4-6, 1973. During these days there
was a lively interchange of ideas and a searching examination of the current con-
cepts regarding this condition. This book includes the papers presented at the
conference together with the discussion that followed each paper. The papers
and discussions ranged over topics such as the biophysical basis of surface pheno-
mena, the enzymatic pathways resulting in the synthesis of phospholipids,
especially saturated phosphatidyicholine, the basis of enzyme induction by
steroid hormones, the nature and properties of lung surfactant, the determina-
tion of L/S ratios and their use in predicting the possibility of RDS in the
newborn, the cell type or types involved in the synthesis of surfactant, the
nature of the specific protein synthesized by the lung, and the etiology and
epidemiology of RDS, together with its treatment by continuous positive
airway pressure.
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RESPIRATORY DISTRESS SYNDROME: STATE OF THE ART

Mary Ellen Avery, M.D.
Department of Pediatrics, McGill University,
Montreal Children's Hospital, Montreal, P.Q.

Were | speaking to any other group about hyaline membrane
disease, | would doubtless be quoting the work of many in this
audience. Thus, this assignment poses a considerable constraint,
one aspect of which is, at least the need to quote you correctly.

I shall avoid the temptation of an historical approach, which al-
ways provides some comfort because one can state facts without
necessarily being a critic. Rather | choose the "high risk" ap-
proach, which is to try to assign observafions and measurements
to be found in the published literature into one of three cate-
gories; Certain, Probable, or Possible. Perhaps the only point of
absolute certainty is that however | arrange the observations, the
result will be controversial. Indeed, over the years | have moved
findings from one column to the other, sometimes for reasons of
increasing cerfainty, sometimes for reasons of increasing doubt.

My defense of this approach to an interdisciplinary meeting
concerning a disease is to admit that we can now know some
things for certain, because we have the tools, and the experimen-
tal method with which to use them. Within the limits of our mea-
surements and our comprehension we can assert that some points
are now accepted by everyone. An entry into the probable
column indicates my own desire for further confirmation, or ex-
planation, or precision, or a larger experience. After all,

p £ 0.05 only indicates that the odds are great that the observa-
tions will be reproducible! | have included a category called
possible, because occasionally an unusual observation is pub-
lished that may or may not be reproducible or significant.
Changes in the dorsal vagal nuclei, for example, could indicate
a central neural basis for some of the pulmonary disturbances; or




MARY ELLEN AVERY

evidence of pepsinogen in lungs postmortem could mean aspiration,
or alternatively, pepsinogen-like compounds in normal lung.

Surely we have a number of answers to the kinds of questions
asked a decade ago about this disorder; we also have a number of
new questions that arise in part from some &f the previous answers.
Now to the construction of the three columns of information
(Table 1).

If | were to list the critical unanswered questions (in the hope
that some of them might be answered by participants in this con~
ference) they would be as follows:

1) Why does the occasional term or even post-term in-

fant have hyaline membrane disease?

2) What spares the occasional 800 gram infant who es-

capes the problem?

3) What are the conditions that optimize alveolar type

Il cell function with respect to surfactant synthesis
and secretion?

4) What regulates surfactant production and turnover?

In closing, | would like to invite your participation in the
gamte of lateral movement. Some of the evidence you are about
to present may make it necessary to reconstruct these columns by
the end of the conference. | hope the equilibrium will be tilted
to the left rather than right, for the lives of a good many pre-
maturely born infants depend on our ascertaining the truth about
their problems. Amed with careful observations and measure-
ments, we shall be in the best position to provide life-saving
treatment, :
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DEVELOPMENT OF THE ENZYMES OF
LIPID BIOSYNTHESIS IN THE HUMAN FETUS

Edward J. Masoro, Ph.D.
Department of Physiology and Biophysics,
The Medical College of Pennsylvania,
Philadelphia, Pennsylvania

INTRODUCTION

From my initial communication with Dr. Villee, it was my
understanding that my assignment was to review our knowledge of
the biosynthesis of the pulmonary surfactant phospholipids by the
human fetus. A survey of the currently available literature
quickly established that information on the development in the
human fetus of the enzyme systems involved in the biosynthesis
of surfactant phospholipids is scant. | therefore decided first to
review the kind of information that would be needed to define
completely this biosynthetic function before reviewing the data
currently available. Following these two descriptive discussions,
a critical assessment of the state of this field at its current stage
of development will be undertaken and possible fruitful areas for
future research suggested.

THE BIOSYNTHESIS OF PHOSPHOLIPIDS

Although many phospholipids exhibit surfactant properties,
this activity principally resides quantitatively in the lecithin
molecules (I), dipalmitoyllecithin and |-palmitoyl, 2-
myristoyllecithin depicted in Figure |. Therefore, it is on the
biosynthesis of these two compounds that our discussion will
focus.

Need these two phospholipid molecules be synthesized by the
lung or might they be synthesized elsewhere and delivered to the



