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PLATELET ACTIVATING FACTOR (PAF)
: A LOOK AT THE PAST

BY DONALD J. HANAHAN

A (3% 76 PAF & Lipid mediator {283 3 EEE&HRPLM2001IIIHHFF S
7 HANAHAN #ig X W @FB V22w nTH 5,

I wish to thank Professor Keizo Waku for the invitation to join this conference
and to discuss very briefly the status of PAF research some twenty years ago.
Obviously a choice had to be made in the selection of material (it could not be a
literature survey) and so I decided to center on events occurring in our laboratories
in San Antonio, Texas. At the start there were only two major investigators, Neal
Pinckard and myself. I had joined the Department of Biochemistry as chairman at
the University of Texas Health Science Center in San Antonio prior to the arrival
of Dr. Pinckard as Professor of Pathology. Though we both had been at the
University of Arizona Medical School in Tucson, Arizona and had discussed the
possibility of a collaborative effort to chemically define PAF, such an interaction
did not occur until we met again in San Antonio. Then our immediate attention
was directed towards the chemical structure proof of the fluid phase mediator first
reported by Dr. Peter Henson; later this mediator was renamed platelet activating
factor (PAF) by Dr. Jacques Beneveniste. The latter term, good or bad, is still with
us today.

In our experimental approach, a large colony of IgE rabbits were developed by
injecting new born animals with an antigen (horse radish peroxidase). In three
months they exhibited antibodies of the IgE class of immunoglobulins only. Each
day six rabbits were bled by ear vein and the leucocytes were recovered from this
blood by centrifigation. This fraction contained approximately 10 per cent basophils,
which were treated with antigen (horse radish peroxidase) to release PAF from
these sensitized cells. Further centrifugation yielded a supernatant from which
PAF was isolated by chloroform-methanol treatment. As we had no direct funding
for this project at this time, it was essentially a labor of love since Pinckard and I
represented the laboratory force. The major questions confronting us were
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1. Was it a lipid?
2. If it was a lipid, what was its chemical structure?

Question one was addressed first. There was a single paper in the literature that
claimed PAF was a phospholipid. However, there were sufficient questions raised
in our minds as to the proof offered in this paper as to make further study necessary
on this problem.

The dogma at that time stated that a lipid was a substance soluble in a lipid
solvent. Such a statement reminds one of a dog chasing its tail. Nevertheless, we
did isolate PAF activity from the basophils (see above) by use of the Bligh-Dyer
technique. The biological activity was found only in the chioroform-rich phase
and this fact did strongly suggest that it was a lipid.

Then question two had to be addressed. Using thin layer chromatography, we
found PAF to migrate between sphingomyelin and lysophosphatidyl choline. The
isolation was arduous, as I can attest since I did hundreds of TLC plates. It was not
possibly to locate PAF except by scraping 0.5 cm. sections and extracting each
area by the Bligh-Dyer procedure. Then each fraction was assayed for biological
activity using rabbit platelets as the test system. There was no chemical reaction
that could be used for identification purposes. As the bleeding schedule had to be
on a rotation basis it required several months to acquire sufficient PAF for structural
analysis.

As time is fleeting, let me emphasize what I think were the key factor in our
chemical studies:

a.  Base catalysed methanolysis-----among the many chemical manipulations
we could do on this activity, treatment with NaOH (in methanol) was a key one.
Activity was lost within 30 seconds or less. Previous experience had shown that
long chain acyl esters (e.g. 16:0) reacted much more slowly than short chain acyl
esters (e.g. 2:0). This important result strongly suggested that there was possibly a
short chain ester grouping in this molecule.

b. TLC- the mobility of the PAF activity on silica gel G plates indicated a
compound more polar than a typical phosphatidylcholine.
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Utilizing the procedure descibed above approximately ten micrograms of PAF
was accumulated over a period of three months by thin layer chromatography.
This allowed a reasonable inquiry into the chemical structure of this substance. At
the time the only type of suitable mass spectrometric examination available was
field desorption mass spectromtery. Although this technique caused loss of the
compound it did show two major peaks of m/z 551 and 523 supporting the currently
accepted structure of PAF. There were many other key experimental observations
that ultimately proved the chemical structure of this unique chemical mediator.
However time does not allow further discussion but it is important to note that two
other laboratories were active in this area, that of Fred Snyder's at Oak Ridge,
Tenn. And Jacques Beneveniste's in Paris, France.

Thanks again for allowing me to present this retrospective analysis of the early
days of PAF chemical structure proof. Good luck in your conference and future
investigations.
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COMMENTS AT DINNER
BY BILL LANDS

A 314457 18] PAF & Lipid mediator |29 % EIBR £(PLM2001) IR #E &
N7zLandsBiR D7 4 F— /8= F 4 =Tk o 2 AE—FiZINES iz b
NTaHb,

Our dinner gathering at this conference on PAF and lipid mediators is properly
acknowledging and reminiscing about Don Hanahan's pioneering leadership in
the discovery of PAF, its biochemistry, and its powerful effects on human health.
Don spoke about events twenty years ago for the benefit of younger PAF researchers
who may not have experienced it or read the older literature. However, being a
very old researcher, I reach backstill further into the past to tell you of another
discovery in which Don led us to understand another very important aspect of
phospholipid biochemistry. This was forty years ago, twenty years before his
story of PAF begins - - and before the days of computerized information retrieval!
My story relates to his proof of the placement of highly unsaturated fatty acids at
the 2-position of phospholipids and their cleavage by phospholipaseA2. Release
of such fatty acids gives the lyso-PAF that is acetylated toPAF, the topic of his
talk. However, the conversion of those released highly unsaturated fatty acids into
potent eicosanoids has powerful effects on human health. Excessive omega-6
eicosanoid actions in inflammatory/proliferative events in atherosclerosis, arthritis,
asthma, and tumor metastasis, plus thrombotic heart attacks and strokes, as well as
hypertension, menstrual cramps, and headaches currently impair our quality of
life. Billions of dollars are invested in developing and marketing antagonists of
excessive omega-6 eicosanoid actions - - that might be diminished by balancing
competing omega-3 and omega-6 fats in our diets (see the Office of Dietary
Supplements website:http://ods.od.nih.gov/eicosanoids ). The placement and
removal of eicosanoid precursors at the 2-position of phospholipids controls the
intensity of omega-6 eicosanoid responses of our bodies. Ironically, the
acyltransferases and phospholipases acting at the 2-position do not appreciable
discriminate between the omega-6 and the omega-3 configuration, leaving our
poorly informed daily dietary choices to have a dominant influence on what our
tissue phospholipids provide for eicosanoid formation and action. Around the world,
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different ethnic food customs influence the frequency and severity of many diseases.
As we enjoy eating at this meetingin Japan, we have a fresh opportunity to inquire
about why do Japanese have one-quarter the rate of myocardial infarction seen for
Americans? What Don taught us forty years ago about the placement of fatty acids
in phospholipids remains today a vital aspect of human health. Biomedical
researchers should accompany well-financed efforts to patent new therapeutics
that treat health problems after they occur with more effective use of information
about fatty acids at the 2-position to develop effective nutrition strategies that
prevent health problems before they occur.
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