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Prostaglandins (PGs), thromboxanes (TXs) and other arachidonic acid 
metabolites are usually extracted from acidified plasma, urine or tissue samples 
with organic solvents such a.s diethyl ether, ethyl acetate or chloroform [l] . 
The solvents are then evaporated, the residues resuspended and oftentimes 
purified further with silicic acid column chromatography prior to high-perfor- 
mance liquid chromatography (HPLC), radioimmunoassay (RIA), or gas 
chromatography--mass spectrometry (GC-MS). If it is necessary to remove 
neutral lipids, the aqueous samples must first be extracted with petroleum ether 
prior to acidification and further extraction. Such procedures employing multiple 
solvent extraction steps and column chromatography are time consuming and 
frequently require the evaporation of relatively large volumes of organic 
solvent. 

We have developed a sample preparation procedure which eliminates solvent 
extraction by utilizing the Baker 10 Extraction System (J.T. Baker, Phillips- 
burg, NJ, U.S.A.). This system was originally developed for the extraction of 
drugs from plasma samples and consists of a specially designed vacuum 
manifold capable of processing up to ten columns simultaneously (see Fig. 1). 
Commercially available, disposable columns are prepacked with octadecyl (C 1 8) 
silane bonded to silica gel. Acidified samples (plasma, urine, cell suspensions) 
containing prostaglandins and related compounds can be applied directly to the 
column without prior solvent extraction and selectively eluted. This technique 
is more rapid than the conventional silicic acid column chromatography 
utilized in separating out prostaglandins. The samples pass through the columns 
with the assistance of a vacuum and compounds can be eluted with small 
volumes (< 500 ~1) of solvent. In addition to preparing samples for RIA and 
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Platelet and granulocy te incubations 
Washed platelet suspensions (0.4 ml; 10’ cells/ml) were stirred in a platelet 

aggregometer (1100 rpm) at 37°C. Following the addition of arachidonic acid 
(1 pg) the platelet incubation was continued for 15 min. Granulocyte 
suspensions (0.5 ml; lo6 cells/ml) were stirred in a constant temperature 
circulating water bath at 37°C. Ionophore A23187 was added (final concentra- 
tion, 20 PM) and 5 min later arachidonic acid (final concentration, 75 PM) was 
added and the incubation continued for 15 min. Preliminary studies in our 
laboratory have indicated that these reaction conditions result in maximal 
production of LTB,+ The incubation was terminated by the addition of 
methanol (1 ml) and 2 N formic acid (to adjust the pH to 3-3.5). After 
centrifugation the supernatant was applied to the octadecyl column as 
described and eluted sequentially with water (2 ml), 25% methanol (2 ml) 
and 100% methanol (2 ml). The methanol fraction was taken to dryness (in 
vacua) and resuspended in methanol (100 ,ul) prior to HPLC. 

RESULTS AND DISCUSSION 

Table I lists the recoveries (mean + 1 S.D.) of radiolabelled standards 
extracted from buffer. The recoveries range from 73 to 98% with an average 
recovery of 84%. These values represent the percent of radioactivity recovered 
in the methanol fraction after the prepared columns were eluted sequentially 
with water (2 ml), 25% methanol (2 ml) and 100% methanoI (2 ml). The usual 
procedure of solvent extraction followed by silicic acid column chromato- 
graphy commonly results in recoveries of less than 70% [ 1 I . The majority of 
the unrecovered radioactivity was found in the eluate obtained when the 

TABLE I 

RECOVERIES OF STANDARDS EXTRACTED FROM BUFFER USING OCTADECYL 
(C I ,) 3-ml COLUMNS 

Columns were prepared as described in Methods and eluted sequentially rith 100% water 
(2 ml) 25% methanol-water (2 ml), and 100% methanol (2 ml). 

Compound Recovery (%)* 
(Mean t S.D., n = 4) 

Arachidonic acid 79+ 6 
PGB, 87+ 2 
PGD, 88+ 2 
PGE, 82t 2 
PGF,, 88+ 4 
6-Keto PGF,, 73+ 4 
TXB, 79+ 2 

LTB, 98+ 2 
B-HETE 77 f 10 
12-HETE 88+ 9 

*Recovery in the 100% methanol fraction. 
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in processing RIA samples even though this extraction method is efficient, 
reproducible and rapid. However, XAD-2 Amberlite can be used in preparing 
prostaglandin samples for GC-MS. 

Powell [ 111 and Miiller et al. [12] , utilizing Sep-Pak Cl8 cartridges from 
Waters Assoc. (Milford, MA, U.S.A.), have described sample extraction 
procedures similar to that reported here. Miiller et al. [12] combined the use 
of normal- and reversed-phase columns to extract PGE2, PGF,, and PGE-M 
from plasma and urine prior to CC-MS. Powell [ll] used reversed-phase Cl8 
columns to extract several arachidonic acid metabolites from plasma, urine 
and tissue homogenates. Neither of these previous studies reported recovery 
data for 5-HETE, 12-HETE or LTB4. Such procedures employing the Waters 
Sep-Pak and the Baker Extraction System illustrate the potential and growing 
use of this approach as an alternative to solvent extraction in processing 
biological samples containing arachidonic acid metabolites. 
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