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Platelet activating factor (PAF) is a common mediator in a variety of acute 

allergic and inflammatory reactionsl>* and has been identified as a mixture of l-O- 
hexadecyl and l-O-octadecyl-2-acetyl-sPt-glycero-3-phosphorylcholine (AGEPC)3-6. 
Current knowledge on AGEPC has recently been reviewed7v8. 

Interest in the improvement of methodologies for PAF separation and puri- 
fication is a growing. To this end thin-layer chromatography (TLC) and silicic acid 
column chromatography have been successfully employed, but they are usually, 
time-consuming. PAF can be effectively separated from other phospholipids by 
high-performance liquid chromatography (HPLC), the overall analysis time being 
reduced considerably. The column packings used include adsorption silica9-l 6, diol 
bonded silica” and reversed phase lJ. The mobile phases used for isocratic elution 
include methanol-water in various proportions9-12~*7 and benzene-toluene13. Gra- 
dient elution was effected with mixtures of isopropanol-hexane and water14, whilst 
for reversed-phase HPLC, acetonitrile-methanol-water containing 20 mM choline 
chloride was used as the mobile phase15. The latter system was also used for the 
analysis of 2-acyl-PAFslB. Detection was accomplished by measurement of the bio- 
logical activityg-l 2,1 5,16 or chemokinetic activity *‘, by liquid scintillation count- 
ing11-17, by radioactivity flow monitoring13~17 and by UV spectroscopy16. UV de- 
tection has also been used for other phospholipids during the analysis of PAF1’J4*“. 
A summary of the above mentioned HPLC methods is presented in Table I. 

In the present communication we describe the isocratic purification of rela- 
tively large amounts of PAF and also its separation from other phospholipids, by 
HPLC on a silica-based cation-exchange column using acetonitrile-methanol-water 
as the mobile phase and monitoring directly by means of UV spectroscopy at 205 
nm. 

EXPERIMENTAL 

All reagents used were of analytical grade purchased from Merck (Darmstadt, 
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F.R.G.), whilst HPLC-grade solvents were purchased from Rathburn (Walkerburn, 
U.K.). Standard lipids were purchased from Supelco (Bellefonte, PA, U.S.A.). PAF 
was synthesized and purified by TLC as described previously3. 

The biological activity towards washed rabbit platelets was measured as de- 
scribed previously3 employing an aggregometer (Chronolog, CA, U.S.A.) coupled 
with a Omniscribe recorder (Houston, TX, U.S.A.). The concentration of PAF in 
methanol was adjusted by a calorimetric phosphorus assay19. 

HPLC was performed-on .a Series 3B liquid chromatograph (Perkin-Elmer, 
Norwalk, CT, U.S.A.) equipped with a Model 7105 loop valve injector (Rheodyne, 
Berkeley, CA, U.S.A.) and a 551 UV-VIS spectrophotometer fitted with 8-~1 special 
flow microcells. The instruments were coupled to a Perkin-Elmer, Model 2, integrator 
and a Model 550 recorder. A 25 cm x 4.6 mm I.D. PXS lo/25 SCX (Whatman, 
Clifton, NJ, U.S.A.), packed with lo-pm silica covalently bound to benzenesulpho- 
nate residues, was employed. The chromatographic conditions are given in the figure 
legends. 

RESULTS AND DISCUSSION 

Two major difficulties are encountered during the separation of semisynthetic 
PAF (AGEPC, PAF-acethe+l 6), namely its rapid separation from other phospho- 
lipids and its direct detection. We have consequently employed a novel HPLC method 
making use of a cation-exchange column with subsequent UV detection of the eluted 
semi-synthetic PAF. 

From Fig. 1 it can be seen that semisynthetic PAF and lyso-PAF, purified by 
TLC, exhibit absorbance at A,,,. 204 and 206 nm respectively. Solutions of the phos- 
pholipid standards, semisynthetic PAF and lyso-PAF were injected into a cation- 
exchange HPLC column monitored by a W detector at 205 nm. A cation-exchange 
column has previously been employed for the separation of various phospholipids2*, 
but our improved method provides for satisfactory separation of PAF from the usu- 
ally coeluting sphingomyelin (SM), lysophosphatidylcholine (LPC) and lyso-PAF 
using the solvent system acetonitrile-methanol-water. 

As shown in Fig. 2, PAF was eluted in about 25 min. The detection of PAF 
was accomplished with the W detector at 205 nm. As little as 0.25 mg of PAF can 
easily be detected by these means and up ta 2.5 mg of PAF can also be separated 
and detected in one step. Flow progrannning can also be used for the reduction of 
the analysis time, as shown in Fig 3. Subsequent studies along the same lines have 
provided evidence for the reproducibility of the chromatograms obtained; the recov- 
ery of the lipid standards and semi-synthetic PAF and lyso-PAF was 98%. 

Ward10w’~ employed the method of Chen and Kouzl for the separation of 
micro quantities of PAF (10 pg) from other phospholipids, by UV detection at 203 
nm, but SM coeluted with LPC, the other phospholipids -as usually obtained in 
biological materials- were partially overlapped and lyso-PAF was not separated 
from SM. 

The cation-exchange HPLC analysis of PAF meets the criteria of a short analy- 
sis time with isocratic elution, clear separation of the major phospholipid classes 
among themselves, including PAF and lyso-PAF, column stability and reproducible 
retention times. The W detection has the advantage of non-specific instrumentation 
and of one-step purification of relatively large amounts of PAF. 
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1.0 

- 3 mM Lyso-PAF 

0.5 

-0.37mM 

k 
, -I 

m 250 nm 302 

-0.32mM PAF 

\(I KgP/ml) 

rs 250 nm 300 

Fig. 1. W spectra of semisynthetic lyso-PAF and PAF in methanol. The concentrations were based on 
phosphorus determinations. 

SF+Pl 

> 
0 10 TI ME (min) 20 30 

Fig. 2. HPLC separation of phospholipids and semisynthetic PAF. Chromatographic conditions: column, 
IO-fim Partisil PSX/SCX (Whatman), 25 cm x 4.6 mm I.D.; elution, isocratic (1.5 ml/min), 
acetonitrile-methanol-water (300: 150:35); detection, UV at 205 nm, 0.2 a.u.f.s.; injections, 50 pl of 0.1% 
phospholipid mixture in chloroform and 100 ~1 of 1.5% PAF in methanol. The arrow indicates the col- 
lected fraction with biological activity. SF = Solvent front; PI = phosphatidylinositol; PE = phospha- 
tidylethanolamine; PS = phosphatidylserine; LPE 5 lysophosphatidylethanolamine; PC = phosphati- 
dylcholine; SM = sphingomyelin; PAF = platelet activating factor; LPC = lysophosphatidylcholine. 
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Fig. 3. HPLC separation of phospholipids, semisynthetic PAF and lyso-PAF. Flow programming is in- 
dicated. Injections: 50 ~1 of 0.1% phospholipid mixture in chloroform and 100 pl of a mixture of 02% 
PAF and 2% lyso-PAF in methanol. Other conditions and abbreviations as in Fig. 2. 

It is interesting that, in contrast to previous HPLC analytical methods9-r7, by 
the present method relatively large amounts of PAF and lyso-PAF can easily be 
separated and therefore the method is especially suitable for the purification of PAF 
during its synthesis in the laboratory. 
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