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Plateletactivatingfactorwasisolatedfranthelesicnalscaleof 
psoriatic patients using the methcd described by Bligh and Dyer (8). The 
extractwas subjectedtothinlayer~~~~,,andrregicnofthe 
plate cc-migrating with platelet activating factor rwved. Aporticn of each 
sample was assayed for aggregating activity using washed guinea-pig platelets 
andthe remaindertreatedwith~~lipaseC,derivatised,andsubjeceedto 
reversed phase high per- liquidchmbtography. Fractiaxzwre 
analysed for platelet activating factor using capillary gas chranatography- 
mass spectmne~ NanOgrmguantitiesofplatelet activating factorwsre 
recovered fmn 100 nq scale and bath the Cl6 and U8 alkyl substituents wsre 
present in the ratio 3 : 1, Cl6 : C18. Q 1985 Academic Press, Inc. 

Platelet activating factor (PAP'-acether) is a lipid mediator of allergic 

ardinflamclataryr~~~thatisproducedfranawide varietyofcell types 

(1,2). The structure of Pm-acether derived fran animl cells has been shown 

tobel-O-alkyl-2-acetyl-sn-glycero-3-phospkmclmliue, inwhichthechain - 

length of the alkyl substituent can vary (3,4). The PAF-acether released fm 

iaolatedhuMnpol~~~learleukocytes(PMNs)follawingstirrmlati~with 

the ionophxeA23187 hasbsen variouslyreporred tcbeamixtureofthe 

hexad6cylamloctadecylhorrolcguesinpro~rtions betwaen 2.5 to 5 :l (5), and 

as the pure hexadecyl form (6). We have recently described the identification 

ofPA??-acether inthelesional skinofpati~tswithpsoriasis, an 

inflamnatory and proliferative skin disorder characterised by au early 

intraepidexmal accunulaticc of PMNs (7). The structureofthismaterialhas 

nowbeen confirmedusing capillarygas chrunatogra~y-mass spectmnetry(GC- 

MS), andthenature of themixtureofthe alkyl ether side chains detemin&L 

pAF-aoether, platelet activating factor: SC-MS. gas mtogr*Y-ms 
spectranetry:~,thinlayerchrrmatograFhy;HpLc,highper~~ liqxid 
chranatograp@; TBIHS, tert-butyld-ylsilyl ether: SIR, selected ion 
recording;P%N,~ynmpbnuclearleukocyfe. 
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Isolation of PAP-ace-. 130 - 180 nkg samples of psoriatic scale were 
obtamed fTZn patients, who had given informed consent, by gentle abrasion 
with a scalpel blade. Nopatienthadreceivedmsdicaticm for at least&o 
weeks~iortoscrapmg,and,ineach~~rimentscalefranseparate 
individualswasus&. Lipidswere extracted fmnpsoriatic scale according to 
the method of Bligh and Dyer (8). The extract was then applied to a silica 
gel thin layer chranatogra~ (TLC) plate (Silica gel G 500 uM; Anacha), and 
developed in chloroform~l:acetic acidwater (50:25:10:4 v/v) at foam 
temperature. !I+he region oftheplate ccntainingPAP-acetherwas scrapedoff 
and extracted with chloroform:methaw 1:wter (1:2:0.8 v/v). After 
centrifugaticm (200 g;lO mins), sufficient water and chloroform were added to 
the supernatant to achieve a final solvent canposition of 2:2:1.8 (v/v) and 
themixtureshaken. Thelowerlayerwas recovered, and90 % resroved for the 
platelet aggregation assay. TheremainderwashydrolysedwithphosFholipaseC 
(50 units per incubati~tc consisting of1 ml aqueous borate buffer, pH 8.0, 
containing 22 uncle Ca and 4 ml ether) for 30 mins at 37OC (9) and subjected 
toreversedphasehighperformance liquidchranatography(HPLC) cna 
Spherisorb CDS calm eluted with %:4, methanolwater (v/v). The fraction 
containing thel-G-alkyl-2-acetyl-sn-glycerols was then treatedwith a novel 
reagent, thetert-butyldimethylsilg enoletherofpenta1~+2:4+licne morder 
to prcduce the corresponding~-butyldimathylsilyl (TE?DMS) ethers. The 
reagent-s preparedaccording totheprocedureof Veysoglu andMitscher (10). 
The driedprcxduct frantheHPIC systemws treatedwith ulofa0.25 M 
solution of the enal silylether in N,N'd.isksthylformamide (DMP) together with a 
catalytic amunt of ptoluen~sulphcnic acid (10 ul of a 5 ng ml-l solution in 
DMJ?) for 10 hrs at roan temperature. The reactionmixturewaspartitioned 
betweenwater arid heptane and the derivatives recovered frun the heptane layer 
in a form appropriate for CX-MS analysis. Thisprocedurehastheadvantageof 
prcducing only volatile and water soluble by-products which Q not interfere 
in the subsequent analysis. 
Mass Spectranstry. Mass spectrometric analysiswascarriedoutusingaVG 
Analytical Ltd., 305 mass spectraneterwitha 2025 data system. APy+Unicam 
204 gas chranatograph housing a 25 m x 0.33 mn fused silica capillaryoolurm, 
CoatedbyuswithSE-30 stationary phase, and directly coupled to themass 
spectraneter source, was used throughout. RI ionisation at40 ev was used, 
andselectedicnrecording (SIR) was carriedoutusing accelerating voltage 
switching under cclnputer control. Sampleswere injectsdontotheoolumn 
using a falling needle injector and appropriate colurnterrperatures between 
240° and 260° C were used. 
Platelet Aggregation. 20 mls of blood was collected fran anaesthetised 
guinea-pigs by cardiac puncture into ELYTA (0.5 ml anticoagulant for 20 mls 
blood) and platelet rich plasma (PRP) obtained by centrifugation at 375 g for 
20 mins. The platelet pellet formedby centrifugaticm of PRP at1400 g for 15 
mins was resuspended in an qua1 volume of Tyrode+gelatin buffer, pH 6.5, 
containing m calciun (11). After centrifugaticm, washedplateletswsre 
treated with aspirin (09lmMi for15 mins, recentrifuged, and suspended at a 
concentration of 3 x 10 ml in Tyrcxie gelatin- buffer containing IID calcium 
50 ul of platelet suspension was then added to 350 ul Tyrodegelatin buffer, 
pR 7.4, and stirred at 900 rpn and 37OC in the cuvette of a Payton 
aggreganeter. Creatinephosphateand creatinephosphokinase in sali 
added to the cuvette at final concentrations of 0.7 mM and 39.3 U ml -p" -e 

respectively, 30 sets prior to addition of either sample or standard PAP- 
acether (Canbridge Research Biochenicals Ltd.; a 3 : 1 nole:mole mixture of 
the C16:O and C18:O ethers) in saline containing 0.25 8 essentially fatty acid 
freebovine sennnalbunin Aqgregaticnwasmeasuredas an increase in light 
transmission in duplicates, and the responses obtained after addition of 
extractedscalesamplesccmparedtoadoserespansecurveto StandardPAP- 
acether. 

Unless otherwise stated, all chemicals wzre obtained fran Sigma or Aldrich 
Chemical conpanies. 
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MeasurenentsoftherecoveryofradioactivePAF-acether slmm.Ithatnr~e 

than 78% waspresentin the extracts after TLC, atwhich stage thebioassay 

was psrformd, and over 47% ws recovered after HPIC and derivatisation 

imnediately prior to GC-MS analysuz. 

The PAF-acetherwas extracted franthe TLC plates and90 % of each sample 

was examined for biological activity usingwa&&guine&-pig plati1et-s. 10 % 

ws subjectedtoreversedphaseHPLc, derivatisedandanalyseUcnGc-MS for 

PAF-acethe. Figurelaisarepresentativetrace slmwingtheaggregating 

activity &tained in one psoriatic scale extract. 0.3 ml ESA/saline ms added 

A 

, 
I 
I 

, 
I 

A. SCALE EXTRACT 

(dissolved in 

300111 BSAlsaline) 

+ 
1Oul of l/l0 

dilution solution 

B. PAF-ACETHER 

(C16:C18. 3:1) 

I 
Molar 

Concentration 

in cuvefte 1.25x10-” 2.5x10-” do-‘0 

Figure 1. Aggregation of washed gunea-pig platelets, pretreat& with 
aspirin (O.lmM) and creatine/creatine plmspbkinase (0.7 mM: 39.3 U ml-l) m 
reqxmie to (A) psoriatic scale extract and (B) standard PAF-acether (Cl6 : 
C18, 3:l). 
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tothedriedextractafter TLC rurdl : 10 and1 : 100 dilutimsmade. 10 ul 

of each sample was added to the stirred platelet suspension in duplicate, and 

the increase in light trausmi ssicncmparedtothatobtainedwithadose 

response curve to stamlardPAF-acether (a3 : 1 mixture as above: Figure lb). 

A shapechangebutm aggregationwas routinelyobserved at concentrations of 

lo-l1 M PAP-acether, measurable responses being obtained at concentrations 

above 2.5 x lo-l1 M, and reaching a maximun be- 10-l' ard 2.5 x 10-l' M. 

Addition of samples prepared fran psoriatic scale produced au aggregation 

respcnse that was indistinguishable fran that induced by standard PAP-acether. 

Figure 2 illustrates the full mass spectra obtained for the tJ3DM.S 

derivatives of C16:O and C18:O species of PAF-acether as well as for the PAP- 

acether isolated fran psoriatic scale. SIR of the [M-57]+ ions was carried out 

forbothauthenticmaterialandthescale derivedproduct, andmeasurement of 

the respective peak heights suggested that the scale derived PAP-acether 

contained both C16:O aud C18:O alkyl side chains in the ratio of 3 : 1. 

Approximate quantities recovered fran 100 ng scale were betmen 0.5 and 3 ng 

(n= 3). Therewas no evidence in the scale extracts for the presence of PAP- 

acether specieswithother alkyl chainlengthsorofunsaturatedgroups such 

as C16: 1 (5). 

DISCUSSICN 

Althoughtherehavebeennwrous studies concerning the release of PAF- 

acether fran a variety of animal and human cell types (12), reports of the in - 

vivo detection of PAF-acether in man are limited (13,14,15). We have recently 

reported the presence of PAF-acether in scale derived fran patients with the 

inflamnatory and proliferative skin disorder psoriasis (7). The structural 

identity of this material has mw been confimed using a mrbination of 

capillar.yGC-MS arid platelet aggregation. Nanogramguahtities of PAF-acether 

were recovered fran 100 ng samples of lesional psoriatic scale, and both the 

C16:O and C18:O alkyl side chains were found to be present in the approximate 

ratio of 3 :l. No evidence of alkyl-ether side chains of other lelrgths or 

degrees of uusaturation was seen. The full mass spectra of the derivatives we 
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A. PSORIATIC SCALE EXTRACT 
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Figure 2. Electron vnpact mass spectra of the TBDMS derivatives prOduCed 

fran ,(A), extract& psoriatic scale and, (B), authentic PAF-X&her. The 
peaks at m/z 415 amI 433 represent the [M-571+ lolls for the C16:O and Cl&O 
ethers respectively. 

havepreparedprovide confirmationof the structuresofthetipAF-acethers 

present; the presence of iscbaric l-O-acyl-2-acetyl-glycerol TBDMS ethers cam 

bs discounted since thesehave significantlydifferentEImass spectraand 

diff~entgas&ranaUqmphicretenticntimes onour systan 

The Koportions of the C16:O and C18:O ether cuqxxxmts we have found agree 

wit.htlmsepublishedbySatouchi etal(5) for&Pm-acetherextracted fran -- 

hmanneutmphils stmlatedwith the imophoreA23187. Arecentpaperby 
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Clay et. a1.(6) has reported that the PAP-acether released fran humn 

neutropnils, stimulated with either A23187 or With opscmised zynosan, wly 

contains the C 16:0 species, with no detectable traces of the C 18:0 or any 

unsaturated ethers. Pinckard et. al. (16) find evidence for at least five -- 

distinct species of PAP-acether in pooled extracts fran neutrophils stimulated 

with formyl methionyl leucyl phenylalanine, althoughthetvmgroupsdoagree 

that the predaninant species released is the C 16:0 ether. Until the 

amposition of PAP-acether released frm stimulated leukocytes has been 

agreed, neutrophils, which are present in psoriatic lesions, canwt be 

discounted as a source of the PAP-acether *have extracted. Analternative 

source of this material could be fouml in the resident cell populatiw, 

consisting primarily of keratinocytes and Langerhan cells, although the 

capacity of these cells to release PAP-acether has not yet been investigated, 

nor has the presence of the requisite precursor ether lmked phosphocholmes 

artheenzymesnecessarytownvertlyso-PAJ?totheactivemleculebeen 

demnstrated. Although the role of PAP-acether in the developent of a 

psoriatic lesion canwt be defined until the cell type responsible for the 

generation of the mlecule is identified, the potent prcjinflarsaatory 

properties of PAP-acether as a vasodilator, permeability increasing agent and 

chenoattractantwuld wntributetotheinflamnatorychangescbserved in 

psoriasis, and the maintenance of an established lesion 
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