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Abstract This study was done  to  determine whether  human 
neutrophils contain sufficient l-O-alkyl-2-acyl-sn-glycero-3- 
phosphocholine to support the synthesis of platelet activating 
factor by a deacylation-reacylation mechanism, and  to examine 
the relative distribution of arachidonate  among the 1 ,Z-diacyl, 
l-O-alkyl-2-acyl, and  the l-O-alk-l‘-enyl-2-acyl  classes of choline- 
and ethanolamine-containing phospholipids. The predominant 
phospholipid species  of human  neutrophils were choline-con- 
taining glycerophospholipids (41%), ethanolamine-containing 
glycerophospholipids (39%),  and sphingomyelin (14%), with 
smaller quantities of phosphatidylserine (4%)  and phosphati- 
dylinositol (1 9%). The choline-linked fraction contained high 
amounts of 1-O-alkyl-2-acyl-X (44%)  and 1,2-diacyI-s~-glycero- 
3-phosphocholine (47%),  and a lesser amount of 1-O-alk-1’-enyl- 
2-acyl-sn-glycero-3-phosphocholine (9%). In contrast, the  eth- 
anolamine-linked fraction contained  a large amount of 1-0-alk- 
l‘-enyl-2-acyl-s~~-glycero-3-phosphoethanolamine (66%),  and 
lower levels of the 1,2-diacyl (24%)  and 1-O-alkyl-2-acyl (10%) 
species. The major 1-0-alkyl and 1-O-alk-1‘-enyl ether chains 
found in the choline and ethanolamine phospholipid pools were 
16:0, 18:0, 18: 1,  and 20:O. The predominant fatty acyl residues 
found in the 1,2-diacyl and  the su-2 position of the 1-O-alkyl- 
2-acyl and l-O-alk-l’-enyl-2-acyl choline and ethanolamine glyc- 
erophospholipids were 16:0,  18:0, 18: 1, 18:2, and 20:4. Al- 
though  arachidonate comprised only 7% of all fatty acids as- 
sociated with choline-linked glycerophospholipids, 63% of this 
amount was found in the sn-2 position of 1-O-alkyl-2-acyl-sn- 
glycero-3-phosphocholine. On the  other  hand, while arachi- 
donate  constituted 27% of  all fatty acids associated with etha- 
nolamine-containing glycerophospholipids, 80% of this fraction 
was found in the l-O-alk-l’-enyl-2-acyI-sn-glycero-3-phospho- 
ethanolamine pool.S  This work not only demonstrates that 
human neutrophils contain sufficient precursor for  the synthesis 
of platelet activating factor by a deacylation-reacylation pathway, 
it also suggests a close relationship between arachidonate me- 
tabolism and these ether-linked species.-Mueller, H. w., J. T. 
O’Flaherty, D. G. Greene, M. P. Samuel, and R. L. Wykle. 
1-O-Alkyl-linked glycerophospholipids of human neutrophils: 
distribution of arachidonate and  other acyl residues in the  ether- 
linked and diacyl species.]. Lipid Res. 1984. 25: 383-388. 
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Platelet  activating factor (PAF) is a very potent inducer 
of rabbit platelet aggregation (1) and the release  of  se- 
rotonin, adenine nucleotides, and granular constituents 
from  platelets (2). It has now been  identified  as  1-0-alkyl- 
2-acetyl-sn-glycero-3-phosphocholine (1 -0-alkyl-2-acetyl- 
GPC) (3, 4).  Originally  PAF was found to be secreted 
from antigen-stimulated IgE-sensitized  basophils and has 
since  been  shown to be produced by a number of 
other cells  including polymorphonuclear neutrophils 

One plausible  mechanism for the synthesis of 14-alkyl- 
2-acetyl-GPC, the deacylation-reacylation  pathway,  has 
been demonstrated in microsomal preparations of rat 
spleen and several other tissues. This mode  of  synthesis 
involves  an  acetyltransferase,  which transfers acetate from 
acetyl-coA to 14-alkyl-2-lyso-GPC  (8-10). This synthetic 
scheme is thought to utilize preexisting 1-O-alkyl-2-acyl- 
GPC containing a long-chain residue in the sn-2 position. 
Upon  stimulation of the cell, a phospholipase  A2 reaction 
(1 1,  12) would  make  available the necessary substrate for 
acetylation. There is  now evidence in the  literature that 
this  pathway is operative in  PMN (7, 10, 13), platelets 
(1 2, 14), and macrophages (9, 15). 

Much attention has  also been given recently to the 
metabolism  of arachidonic acid by PMN. Numerous in- 
vestigators  have reported that PMN  can convert arach- 
idonate to mono- and dihydroxylated lipoxygenase prod- 
ucts including 5-hydroxy-6,8,11,14-eicosatetraenoic acid 
(5-HETE) (16) and 5,12-dihydroxy-6,8,10,14-eicosate- 
traenoic acid (5,12-diHETE) (1 7, 18), and  to cyclooxy- 

(PMN) (5-7). 

Abbreviations: PAF, platelet activating factor; GPC, sn-glycero-3- 
phosphocholine; PMN, polymorphonuclear neutrophils; TLC, thin- 
layer  chromatography;  PC,  choline-containing  glycerophospolipids;  PE, 
ethanolamine-containing  glycerophospholipids;  PS,  phosphatidylserine; 
PI, phosphatidylinositol; HPLC, high performance liquid chromatog- 
raphy; CPE, sn-glycero-3-phosphoethanolamine; GLC. gas-liquid 
chromatography. 
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genase products including prostaglandins and throm- 
boxanes (19, 20). 

Since stimulated PMN synthesize both PAF and  ar- 
achidonate metabolites,  this study was carried out with 
a twofold purpose in mind. First, we wanted to assess the 
levels  of  l-O-alkyl-2-acyl-GPC,  which  would serve as a 
precursor for PAF  synthesis  in a deacylation-reacylation 
scheme. Second, we wanted to determine  the  degree of 
association of arachidonate with ether-lipid species  in the 
cell,  since  this information might  yield a clue to the in- 
terrelationship of  PAF and arachidonate metabolism. 

EXPERIMENTAL  PROCEDURES 

Materials 

All chemicals  were reagent grade or better. Dulbecco's 
phosphate-buffered saline was purchased from Gibco, 
Grand Island, NY.  Plasma  gel  was prepared by the method 
of DeChatelet and Shirley (21). Isolymph was obtained 
from Gallard-Schlesinger  Chemical Manufacturing Cor- 
poration, Carle Place, NY. Phospholipase C (Bacillus ce- 
reus), primulin dye, and silica  gel H were purchased from 
Sigma  Chemical  Company, St. Louis,  MO.  Silica  gel G 
thin-layer chromatography (TLC) plates  were obtained 
from  Analtech,  Inc.,  Newark, DE. Vitride 
(NaAl H2[0CH2CH20CH3]2) was purchased from Alfa 
Products, Danvers, MA. Phospholipid standards were 
purchased from Supelco, Inc., Bellefonte,  PA, 1-0-al- 
kylglycerol standards were from Serdary Research  Lab- 
oratories, London, Ontario, Canada, and fatty alcohol 
acetate standards were  from  Nu-Chek Prep, Elysian,  MN. 
Fatty  acid  methyl ester standards were obtained also from 
Supelco, Inc., and Nu-Chek Prep. 

Preparation of cells 

Human PMN were purified by the method of  Shirley 
et al. (22). Briefly,  venous  blood was drawn into 500-ml 
collection  bags containing 3000 units  of heparin. Eryth- 
rocytes  were removed by sedimentation in  plasma  gel 
(blood-plasma  gel 4:l (v/v) for 45-60  min at  1 g and 
room temperature. The supernatant was removed and 
centrifuged at 200 g and 4°C for 8 min. The pellet was 
washed once in phosphate-buffered saline and  the mono- 
cytes  were eliminated by centrifugation on Isolymph at 
400 g for 30 min at room temperature. After washing 
again in buffer, the remaining  erythrocytes  were  removed 
by hypotonic lysis. The leukocyte population contained 
better than 95% PMN and  there were less than 10 plate- 
lets/100 PMN. One unit of  blood  yielded  6-8 X 10' 
cells. 

TLC solvent  systems 
Several  solvent  systems  were  used  in the purification 

of the cellular  lipids and their derivatives:  system I, chlo- 
roform-methanol-glacial acetic acid-water  50:25:8:4 
(v/v); system  11, hexane-ethyl ether 70:30 (v/v); system 
111, ethyl ether-hexane-conc. ammonium hydroxide 
60:40:1 (v/v); and system IV, ethyl ether-hexane 
60:40 (v/v). 

Extraction  and  fractionation of lipids 
Cellular  lipids  were extracted by the method of  Bligh 

and Dyer  immediately after cell  isolation (23). The cho- 
line-linked  (PC) and ethanolamine-linked (PE) glycerol- 
phospholipids  were purified by TLC  on silica  gel H using 
solvent  system I. After visualization  with a primulin spray 
reagent (24), the purified PC and PE fractions  were eluted 
from the gel  by the extraction method of  Bligh and 
Dyer (23). 

Quantitation of phospholipid  species 
The quantitation of the individual  phospholipid  species 

was carried out in  two  ways. First, an aliquot (200-300 
pg) of the total lipid extract was analyzed by TLC on 
silica  gel H using  solvent  system I. The various  phos- 
pholipids  were  visualized and assayed for lipid  phosphorus 
using the method of Rouser, Siakotos, and Fleischer (25). 
This TLC method did not  resolve  phosphatidylserine  (PS) 
from  phosphatidylinositol (PI). In the second method high 
performance liquid chromatography (HPLC) (26) was 
utilized to separate the individual  species. An aliquot 
(200-400 pg)  of the total lipid extract was injected into 
a pPorasi1  column (3.9 mm X 30 cm, Waters)  with a flow 
rate of 2.2 ml/min at 50°C. The eluant solvent  system 
consisted  of  isopropanol-hexane 8:6 (v/v) containing 
1.5% water. After 5 min, the water was increased to 9% 
over a period  of  20  min. The column was then eluted 
isocratically for an additional 10 min. The resolved  lipid 
species  were detected by absorbance at 206 nm, and the 
peaks  were  collected and assayed for phosphorus (25). 
Recovery  of  lipid phosphorus was greater than 90% by 
TLC and HPLC. 

Separation  and  quantitation of l,2-diacyl-, l-0-alkyl- 
2-acyl-,  and l-0-alk-1"enyl-2-acyl-GPC and -GPE 

The various  lipid  classes  were  analyzed  as described 
earlier (27). Briefly, the purified choline- and ethanol- 
amine-linked fractions (1-3  mg)  were treated with  HCl 
gas for 5 min to hydrolyze the 1-O-alk-1'-enyl groups. 
The cleaved aldehyde, the lyso-phospholipid, and  the un- 
reacted phospholipid  were purified by preparative TLC 
in solvent  system  I. The amount of  lyso-phospholipid de- 
termined by lipid phosphorus analysis (25) was taken as 
the l-O-alk-1'-enyl content. 

384 Journal of Lipid Research Volume 25,  1984 

 by guest, on June 19, 2012
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


The unhydrolyzed  phospholipid was treated with 
phospholipase C  and  the products were  acetylated (28) 
to yield 1,2-diacyl-3-acetylglycerol and  1 -0-alkyl-2-acyl- 
3-acetylglycerol. These two  species  were separated by 
preparative TLC on  silica  gel G using  solvent  system 11. 
To monitor for possible  acyl migration, an aliquot of the 
phospholipase C-treated lipid (containing 1,2-diacyl- 
glycerol and 1-0-alkyl-2-acylglycerol) was analyzed by 
TLC on silica  gel G using  solvent  system 111. In this 
solvent  system  1,2-diacyl- and 1,3-diacylglycerols  co-mi- 
grate  and  are resolved from 1-0-alkyl-2-acyl- and 1-0- 
alkyl-3-acylglycerols,  which  also  co-migrate (29). Analyses 
of the diglycerides in  system 111 and the acetylated de- 
rivatives in  system I1 showed  similar relative intensities 
of the 1,2-diacyl and 1-0-alkyl-2-acyl bands. This con- 
firmed that the product identified as  1-0-alkyl-2-acyl-sn- 
glycerol was not 1,3-diacyl-sn-glyceroI formed by acyl mi- 
gration. The purified acetylglycerides and  the lyso-phos- 
pholipid from acid treatment were methylated (27), and 
the fatty acid  methyl esters were  analyzed by gas-liquid 
chromatography (GLC) using 15:O methyl ester as  an 
internal standard. Each  mole  of  methyl ester was taken 
to represent 1 mole of l-O-alkyl-2-acyl-, 1 mole of 1-0- 
alk-lr-enyl-2-acyl-, or 0.5 mole  of  1,2-diacyl-GPC or -GPE. 

Determination of 1-0-alkyl chain distribution 
An aliquot (1-2  mg)  of the unreacted phospholipid 

from  acid treatment was reduced with Vitride  as  described 
earlier (30). The 1-0-alkylglycerol product was purified 
by preparative TLC on silica  gel G using  solvent  system 
IV, and the isopropylidene derivative was prepared as 
described earlier (27). The 1-0-alkyl  chain distribution, 
which  was determined by  GLC-mass spectroscopy, was 
based on peak area percentages. 

Determination of 1-0-alk-l'enyl distribution 

Aldehydes formed from acid treatment of plasmalogen 
were reduced with Vitride to  the corresponding alcohol 
(30). The fatty alcohols  were then acetylated in the same 
manner as the diglycerides (28)  and analyzed by  GLC- 
mass spectroscopy  as described below. The 1-0-alk-1'- 
enyl  chain distribution was based on peak area percent- 
ages. 

GLC and GLC-mass  spectroscopy analyses 

Analysis  of fatty acid  methyl esters was performed on 
a Varian 3700 gas chromatograph with a CDS-111 data 
processor. The methyl esters were separated on  a 60-m 
column coated with OV-351. Column temperature 
ranged from 175  to 245°C with a programmed rate of 
10°C/min for the first 5 min, O°C/min for 20 min, and 
2"C/min for another  10 min. The injector and detector 

temperatures were both 25OoC, and  the helium  flow rate 
was 1 ml/min. 

The isoproylidene  derivatives  of  alkyl  glycerol and  the 
fatty  alcohol acetates were both analyzed on a Ribermag 
R 10-1 0 quadrupole mass analyzer  using a PDP-8A  mini- 
computer for data acquisition and reduction. Software 
for this  system is from R. D. S. Nermag. The isopro- 
pylidene  derivatives  were separated on  a DB-1 WCOT 
fused-silica  column  with a helium  velocity of 35 cm/sec. 
Column temperature ranged from 170  to 270°C at  a 
programmed rate of 5"C/min. The injector, source, and 
interface temperatures were 250°C, 200"C, and 280"C, 
respectively.  Filament current was 0.3 mA and the elec- 
tron voltage was 70  eV. The fatty acetates were separated 
on a SE-52 WCOT fused-silica  column  with a helium 
velocity  of 40 cm/sec.  Column temperature ranged from 
125 to 225"C, beginning with a 5-min hold and followed 
by a programmed rate of 3"C/min. The injector, source, 
and interface temperatures were 200"C, 170"C, and 
225"C, respectively.  Filament current for this  analysis 
was also 0.3 mA and the electron voltage was 30 eV. 

RESULTS AND  DISCUSSION 

The phospholipids  of human PMN were analyzed by 
TLC and HPLC  as  described in Experimental  Procedures. 
As shown  in Table 1, the major  phospholipid  species 
were PC (41 %), PE (39%),  and sphingomyelin (14%), 
with  smaller amounts of  PS (4%)  and PI (1%). These 
findings are in general agreement with  previously pub- 
lished data, which reported circulating human PMN to 
contain  similar  high amounts of  PC (44%)  and PE (33%), 
a slightly  lower content of sphingomyelin (5%), and higher 
amounts of PS (8%) and PI (5%) (31). Rabbit peritoneal 
(27) and guinea pig peritoneal (32) PMN have  also  been 
shown to have comparable phospholipid distributions. In 
this  study platelet lipid contamination was calculated to 

TABLE 1. Phospholipid composition of human 
polymorphonuclear leukocytes 

mol W 
Phosphorus 
(N = 14)" 

Sphingomyelin 14.4 f 2.7 
Choline-containing glycerophospholipids 
Phosphatidylinositol 

40.8 f 1.8 

Phosphatidylserine 
1 . 1  f 0.5 
4.3 f 1.9 

Ethanolamine-containing glycerophospholipids 38.6 f 2.7 

' Each determination is based on a separate  population of 6-8 X IO8 
PMN. The data are presented as the mean f standard deviation. 
There were 17.2 * 3.7 mg of total lipid/lOg PMN (N = 9) and 8290 
f 1 1  7 nmol of phosphorus/lOg PMN. 

Mueller et al. 1-0-Alkyl-linked  glycemphospholipids of human  neutrophils 385 

 by guest, on June 19, 2012
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


TABLE 2. Ether class  composition of choline- and The fatty acyl distribution of  PC and PE  is  shown  in 
ethanolamine-containing glycerophospholipids Table 3 and Table 4, respectively. The major fatty acids 

Glycerophospholipids Glycerophospholipids 
(N = 5)" (N = 5)" 

Choline-containing Ethanolamine-containing 

nml 9 

1,2-Diacyl 47.3 f 8.5 24.1 f 6.2 
1-0-Alkyl-2-acyl 44.1 f 8.9 10.4 k 4.4 
l-O-Alk-l'-enyl-2-acyl 9.4 f 1.6 65.5 k 3.3 

Each determination is based  on a separate population of cells. 
Data are presented as the mean f standard deviation. 

be less than 1% based on the phospholipid content of 
human platelets (33). 

As shown  in Table 2, the PC fraction of human PMN 
contained 47% 1,2-diacyl-, 44% l-O-alkyl-2-acyl-, and 9% 
1 -0-alk-  1"enyl-2-acyl-GPC.  Recent  work  has  shown that 
several other cell  types  have elevated levels  of  1-0-alkyl- 
2-acyl-GPC including rabbit peritoneal PMN (46%) (27), 
rabbit alveolar  macrophages (33%) (34), rat alveolar  mac- 
rophages (35%) (1 5),  and guinea pig  PMN (1 6%), mac- 
rophages (14%),  and lymphocytes (19%) (35). The PE 
fraction of human PMN,  however, contained high  levels 
of 1-0-alk-1'-enyl-2-acyl-GPE (66%),  and lower  levels  of 
1,2-diacyl- (24%)  and 1-0-alkyl-2-acyl-GPE (1 0%). The 
elevated  level  of  plasmalogen  in the PE pool agrees with 
earlier work done with human (36) and rabbit peritoneal 
PMN (27). 

in both the PC and PE fractions were 16:0, 18:0, 18: 1, 
18:2, and 20:4. These findings agree with recent analyses 
of  lipids  of rabbit (27)  and guinea pig (35) peritoneal 
PMN, although considerably more 18:2 and less 20:4 was 
found in the peritoneal cells. The high content of  16:O 
in the sn-2  position  of the PC fraction has  also  been  seen 
in rabbit peritoneal PMN (27), although it is not known 
whether this is linked to a disaturated species. Of all fatty 
acids  associated  with the PC fraction in human  PMN, 7% 
were arachidonate. However, if one considers the  ether 
class composition  of the PC pool and  the percentage of 
20:4  in  each  class, it can  be  calculated that  63% of  all 
20:4 in  PC  is associated  with the 1-0-alkyl  class. The PE 
fraction, on the  other  hand, contained an overall higher 
percentage of 20:4; 27% of  all fatty acids  associated  with 
PE were arachidonate. However, considering the relative 
amounts of ether-linked  species in  PE and the 20:4 content 
in each of these, it can  be determined that 80% of  all 
20:4  in the ethanolamine-containing phospholipids is  as- 
sociated  with the 1-0-alk-1'-enyl fraction. Sugiura et al. 
(34) have recently found similar arachidonyl enrichment 
of 1 -0-alkyl-2-acyl-GPC and 1-0-alk-  l'-enyl-2-acyl-GPE in 
rabbit alveolar  macrophages. 

To determine the 1-0-alkyl  chain distribution, 1-0- 
alkyl-2-acyl-GPC and -GPE  were  analyzed  as the isopro- 
pylidene  derivatives  of  alkylglycerol  as described in Ex- 
perimental Procedures. Analysis  of the derivatives by 

TABLE 3. Fatty  chain distribution of choline-containing glycerophospholipids 

1.2-Diacyl 14-Alkyl-2-acyl 14-Alk-1"enyl-2-acyl 

Position 1 + 2 Position 1 Position 2 Position 1 Position 2 
(N = 5)a (n = 3)a.h (N = 4)" (N = I)"** (N = 5)" 

mol R 

16:O 33.7 f 5.4 39.8 f 7.6 23.8 f 3.2 42.4 21.3 f 2.2 
16: 1 0.7 f 0.3 1.7 f 0.6 
18:O 

1.5 f 1.3 
13.9 f 0.9 22.5 f 0.7 1.1 f 0.6  39.1  7.9 k 2.5 

18:l 35.8 f 3.2 25.6 f 1.8 33.4 f 7.0 18.5 35.9 f 3.6 
18:2 
20:o 

10.0 f 2.9 22.9 f 6.2 18.0 f 2.6 
0.1 f 0.1 3.3 f 1.1 0.1 f 0.1 

20: 1 
20:2 

1.3 f 0.1 2.4 f 0.7 0.2 f 0.1 2.3 f 3.3 
0.8 f 0.2 0.4 f 0.6 0.8 f 0.2 

20:3 
1.9 f 1.5 

20:4 
0.4 f 0.3 1.9 f 0.1  1.2 f 0.4 
2.2 f 2.9 10.4 f 5.6 6.4 f 4.6 

22: 1 
22:4 

2.4 f 1.6 0.3 f 0.3 0.4 k 0.4 
0.3 f 0.3 

24: 1 
1.9 f 1.1 0.7 f 0.6 

1.5 f 0.6 0.1 f 0.1 0.1 ? 0.3 
OtherC 0.8 1.8 1.9  2.5 

a Each determination is based on a separate population of cells.  Data are presented 
as  mol % * standard deviation. 

Based on area % rather than mol %. 
Other fatty acids that were detected but constituted less than 1% each were 14:0, 

14:1, 17:0,  18:3, 20:5, 22:0,  22:5,  22:6, and 24:O. Additional minor components of 
the 1-0-alkyl  chain distribution included 15:0, 17:0, 22:0, 222, and 24:2. 
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TABLE 4. Fatty  acid  chain  distribution of ethanolamine-containing 
glycerophospholipids 

1.2-Diacyl 1-0-Alkyl-2-acyl 1-0-Alk-1"enyl-2acyI 

Position 1 + 2 Position 1 Position 2 Position 1 Position 2 
(N = 5p (N = 5)osb (N = 5)o (N = I)"** (N = 5y 

mol R 

16:O 4.7 f 0.2 33.7 f 1.7 13.6 f 6.3  20.9 1.6 f 0.2 
16:l 0.6 * 0.3  1.3 f 0.8 0.7 f 0.1 
17:O 0.2 * 0.2 1.2 f 1.2  0.1 f 0.2 
18:O 34.2 f 1.3 56.2 f 7.3 5.7 * 3.1 59.9 0.6 k 0.2 
l8:l  40.4 f 5.7  4.5 f 6.1 32.3 f 7.7 14.2  29.9 f 3.6 
18:2 6.3 f 1.4 13.1 f 3.8 21.1 f 5.6 
18:3 
20:o 

0.1 f 0.2 1.4 f 2.0 
0.2 f 0.1 4.0 f 2.0  0.3 f 0.4 5.0 

20: 1 
20:2 

1 . 7  & 0.4  1.6 f 1.6  0.3 f 0.1 
1.0 f 0.5  0.5 f 0.7  0.8 f 0.3 

20:3 1.2 f 0.3  1.4 f 0.9 
20:4 

3.1 k 0.6 
6.6 f 6.3  22.3 f 8.4 32.7 f 6.2 

22:4 
22:5 

1.5 f 0.4 3.5 f 1.6  4.9 ? 1.8 
0.5 k 0.4 0.9 f 0.7 

22:6 
2.4 k 1.2 

0.2 f 0.3  0.5 f 0.4 1 . 1  f 0.5 
Other' 0.7 0.4 1.6 0.9 

Each determination is based on a separate  population  of cells. Data  are  presented 
as  the  mean f standard  deviation. ' Based  on  area % rather than mol %. 

'Other fatty  acids that were  detected  but  constituted  less  than 1 %  each  were 14:0, 
20:5,22:0,22: 1 ,  24:0, and 24: 1 .  A minor  component of the 1-0-alkyl chain  distribution 
was 22:O. 

GLC-mass spectroscopy yielded characteristic peaks of 
m/z = 101  and m/z = M - 15, indicative of  a glyceryl 
ether  structure (4). The  predominant alkyl chains  of 1- 
0-alkyl-2-acyl-GPC and -GPE were 16:0  and 18:0, with 
lesser amounts of 18: 1 and 20:O. Traces of other alkyl 
chains are listed in the tables. The  alkyl chain distributions 
of PC and PE from  guinea  pig PMN and macrophages 
(35) and  from  rabbit alveolar macrophages  (34) have been 
reported to consist primarily  of  16:0,  18:0, and 18: 1, 
which is  in general  agreement with our findings. However, 
the  distribution of alkyl chains  from PC and  PE of  rabbit 
peritoneal PMN contains significantly higher  amounts 
of 20:O (PC,  16%; PE, 25%) and 22:O (PC, 9%; 
PE, 10%)  (27). 

The  1-0-alk-1'-enyl chain  distribution, which was also 
determined by GLC-mass spectroscopy as described in 
Experimental  Procedures, showed that  the  predominant 
vinyl ether chains in the PC and  PE plasmalogen pools 
were 16:0,  18:0,  and  18: 1. The PE fraction also contained 
a small amount (5%) of 20:O. These findings concur with 
the 1-0-alk-1'-enyl chain  distribution  of  guinea pig peri- 
toneal PMN (35). Rabbit  peritoneal  PMN,  however,  con- 
tain significant quantities  of 14:O (13%)  and 18:2 (3%) 
in the sn-1 position of PE plasmalogen (27). 

While this work provides no direct  proof  for  mecha- 
nisms of  PAF synthesis and  arachidonate release, we have 
shown that  human PMN contain sufficient l-O-alkyl-2- 
acyl-GPC for  the synthesis of  PAF by a  deacylation-re- 

acylation pathway, and  that this pool of  proposed pre- 
cursor is enriched with arachidonate.  Rabbit  macro- 
phages, which also synthesize PAF,  have  also  been shown 
to contain  elevated amounts of 1-0-alkyl-2-arachidonyl- 
GPC  (34). It is noteworthy  that 1-0-alkyl-2-arachidonyl- 
GPC  might  serve as a  precursor  of  both  PAF  and  active 
arachidonate  metabolites  through  the  action of phos- 
pholipase AS,  thereby  coupling  the synthesis of the two 
inflammatory  agents. Whether  PAF synthesis and  arach- 
idonate mobilization are tightly linked or not  remains to 
be  determined,  but  the presence  of  high amounts of 1- 
0-alkyl-2-arachidonyl-GPC certainly makes it appear fea- 
sib1e.l 
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