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Foreword.

This Conference was convened by International Business
Communications (IBC) to discuss the pathophysiology of the plate-
let-activating factor (PAF), and specifically to explore the clinical in-
dications for PAF antagonists; consequently, most of the individuals
attending the Conference were from the pharmaceutical industry.

It should be noted that PAF is a lipid mediator and this is
important in many ways for it is very similar to thromboxane A, and
the leukotrienes. They exhibit-a wide range of biological activity as
well as being ubiquitous in theirdistribution which always makes rec-
ognition of specific clinical indications difficult. The key to identify-
ing their putative pathophysiologic roles of course has been the highly
successful development of potent and specific receptor antagonists.

-Therelationship between PAF and these two eicosanoids isa constant
theme since many of PAF's effects can be blocked by thromboxane
and leukotriene synthesis inhibitors and receptor antagonists. At this
time, however, less progress has been made in developing inhibitors
of PAF synthes:s

Aswith leukotriene antagomsts itisnot easy to 1dent1fy convmc-
ing indications for PAF antagonists. Asthma is clearly the primary
indication, but several other indications were considered at this
Conference including septic shock, transplantation, CNS injury, -
some type of inflammation and cyclosporine-induced nephrotoxicity.
As might be expected Phase II-ITI IND studies are being undertaken
with respect to small airway disease.

A large number and variety of compounds have been success-
fully synthesized to obtain specific PAF antagonists which are orally
active. However, some compounds in Phase I are not highly specific
PAF antagonists since it is thought that a broader and less specific
spectrum of antagonist activity, for example against histamine or
leukotrienes as well as PAF, may be advantageous in diseases
involving a variety of pathophysiological mediators.
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Now, the physiological roles of PAF are arousing interest
especially in nidation, lung maturation, and promotion of the immune
response. However, the federal agencies and Industry need to encour- .
age further exploratory research since much more information is still
needed to provide a basis for more meaningful clinical studies.

Peter W. Ramwell, Ph.D.
Depar(mem of Physiology and Biophysics.
Géorgetown University
3900 Reservoir Road NW.
* Washington, DC 20007

Platelet-activating factor (PAF) has far-reaching biological prop-
erties. Consider the following points. First, PAF activates throm-
boeytes, leukocytes,” vascular endothelium, macrophages, smooth
muscle, neurocytes, glandular cells, dermatocytes, and other tissues.
Few, if any, organs are indifferent to the agonist’s stimulating actions.
Second, these same cell types, when stimulated with any one of
various agents, produce PAF, The molecule may format virtually any |
site of perturbation. Third, PAF stimulates target cells to release
diverse bioactive principles including serotonin, histamine, tumor
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necrosis factor, leukomenes, prostaglandms, and, mdeed, PAF itself
PAF thereby recruits many other mediators into tissue responses.
‘Fourth, PAF is hydrophobic. It seems best designed to operate at or
near to its site§ of origin rather than remotely or Systenucally ,
Moreover, most body fluids and cell types convert PAF toits bioinactive
sn-2 lysoderivative within tinutes. This likely contributes to coritrol-
ling spread of the product. Fifth, PAF is extremely toxic. When intra:
venously infused, it causes cardiovascular and pulmonary collapse;
splanchnic edema, hypovolemia and hemoconceiitration, and/or ex-
tensive intravascular thrombosis and shock. Theése anaphylactoid
réactions cah be fapidly lethal. Sixth, PAF is a simply structured 1-
alkyl~2 acetyl-sn-glycero-3-phosphocholine. Hénce, the commpotnd
is readily generated from resident structural lipids and has a ubiqui-
tous distribution not only among different cell types but also amdng.l
different animal species. :
PAF thus differs from conventional hormohes, lmerleukins and
growth factors, It lacks their narrow range of origins and target cell
specificitiés; it acts upon many othér mediator systems; it has cata-
strophic bioactions; it apparently operates preferéntially fiear to its
sites of origin but has the potential to influence remote tissues; and it
functions in most animals. These considerations suggest that PAF
evolved early in phylogeny as a universal signal to coordinate local
responses. Its message depends upon its access to cells and the type -
of cells in its immediate environment, When PAF escapes regional -
confines, however, toxicity may fesult. Perhaps only such a view
-explains the status of current studies. This volume reports on findings
implicating PAF in diverse allergic, immunologic, inflammatoty,
cardiovascular, and other pathological reactions. Presumably, in
these instances PAF genetation has become excessive: The corn:
pound disseminates and its actions are no longer exptﬁﬂsed by &
meaningful configuration of neighboring cells. Rather, PAF acis
mdxsctmnnately on multiple targetstoproduceehabﬂneffectm Agenis
that antagonize PAF; then, may prové therapeutic in an éxtraordinat-
1ly broad set of clinical conditions involvin g ricedless self-msum The
editors and authors hope thal PAF Amagomsts New Dmioﬁmnis



for Clinical Application will ptomote further studies that examine -
PAF in human disease. :

Jmph T& O'mherty, MAD.

: - Professor of Medicine .
. Section on Infectious Diseases
The Fomn Gray School of Medicine
300 South Hawthorne Road -

" Winston-Salém, NC 2‘7103 03
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‘Quantitation of the
Plc’rele’r-Ac’rlvo’nng Factor

‘Waltér C. Pickett
W&Lu&- 60B 203
PE&‘lﬂwdi NYIO%‘

~ Currently, quantitative analysis of
1-O-alkyl-2-acetyl-sn-glycero-3-
phosphocholine (PAF) can be placed in

- one of approximately five categories:

biological, enzymatic, mass spectromet-

. ric, chromatographic, and immunologi-

cal assays. Bioassays utilizing platelet

_ activation are sensitive but are subject to

interférence. Enzymatic assays measur-

~ ing acetate incorporation are also sensi-

tive but can only measure active biosyn-
thesis via the deacylation-reacylation
pathway. Radioimmunoassays are prom-
ising (picogram sensitivity) but showsome
cross-reactivity with common molecules
and thus require considerable prepara-
tion. Chromatography with high sensi-
tivity requires the conversion of PAF toa

- neutral chromophore. The mass spectro-
* metric assays, the most fruitful assays,”
. not only permit structural and quantita-

tive information but also through mo-
lecular species analysis generate impor-
tantinformation concérning biosynthetic

. specificity. Of the mass spectrometric
_ methods, analysis of PAF as the pen-
‘tafluorobenzoyl-diglyceride with chemi-
-cal ionization in the negative ion mode

provides the most sensitive and selective
method of quantitating PAF molecular
species as well as their precursors and
metabolites. This methodology is expen-
sive and restricted to low through'put.

- However, this degree of sensitivity is

required to ascertain the role of PAF in

_health and disease.




4 Analysis of Platelet-Acfivating Factor

Introduction

The platelet-activating factor (PAF) is a potent lipid autocoid
first described nearly 30 years ago' that is involved in the etiology of”
a number of diseases as well as basic physio'ogical responses. In fact,
the role for PAF is immense, encompassing the entire life cycle. PAF
is not only required for critical aspects of conception,?it also mediates
amajor cause of death, septic shock.? However, assigning a causative
role to PAF has required quantitation, which has been problematic.
Until recently, quantitation has relied on insensitive physicochemical
or sensitive but nonspecific biological methods of PAF analysis.
Current methodology will be divided into five areas and discussed
with respect to their strengths and weaknesses.

Bioassays and Enzymatic Assays of PAF

The original and most popular method of PAF analysis is platelet
activation:* The relative sensitivity of this and the other assays
discussed are shown in Figure 1. Typically, the release of serotonin or
aggregation yield a log-linear response to PAF sensitive to the
picogram level. Although the assay has been critical to the under-
standing of PAF, results have been confounded by a number of
factors, including the presence of natural PAF antagonists, modula-
tors of signal transduction, and lytic factors. Sphingomyelin® is a
particularly menacing source of interference, because it is abundant -
and not easily separated by thin-layer chromatography or normal
phase HPLC. ;

- A useful complement to the bioassays for PAF is acetate incor-.
poration,” which relies on the PAF biosynthetic apparatus to synthe-
size AcetylCoA and transfer (lysoPAF:acetylCoA transferase) the
acetate to nascent lysoPAF. PAF is then isolated and assayed for
tritium. Because acetate in high-specific activity is available, the
synthesis of pg amounts of PAF can be detected. This‘assay is
inexpensive and has been successfully employed by a number of



