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SUMMARY 

Arachidonic acid (AA) metabolites produced by washed human platelets and 
rat macrophages were analyzed by high-performance liquid chromatography (HPLC) 
using a pre-column derivatization method. The reagent, 9-anthryldiazomethane, used 
in this study and AA metabolites derivatized by the reagent were purified by gel 
permeation chromatography (PG-pak C column), prior to normal-phase HPLC 
analysis. A sample containing eleven derivatives (12-, 15 and 5hydroxyeicosatet- 
etraenoic acid, 12-r.-heptadecatrienoic acid, leukotriene B4, prostaglandins Bz, Dz, EZ 
and Fz,, thromboxane Bz and 6-keto-prostaglandin F,,) was separated on a nor- 
mal-phase column (PG-pak B); the detection limit is better than 100 pg for all com- 
ponents. 

INTRODUCTION 

It is well known that arachidonic acid (AA) metabolites play an important role 
in various patho-physiological processes such as thrombus formation1,2, inlIamma- 
tory reactions3v4 and allergic reaction@. These metabolites have been reported to 
be produced from AA through the cyclooxygenase pathway and several lipoxygenase 
pathways. 

AA metabolites, including hydroxyeicosatetraenoic acids (HETEs), leuko- 
trienes (LTs), prostaglandins (PGs) and thromboxane (TX) can be quantitated by 
radioimmunoassay, gas chromatography-mass spectrometry and high-performance 
liquid chromatography (HPLC). t 

Nanogram levels of HETE and LT can be quantitated using HPLC with an 
ultraviolet (UV) detector. However, similar concentrations of PG and TX cannot be 
detected by this method, because they show no specific UV adsorption. It has been 
reported that the derivatization of PGs with a fluorogenic reagent, g-anthryldiazo- 
methane (ADAM), offered highly sensitive detection’. In order to perform success- 
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fully the HPLC-derivatization method, there are two constraints: (1) the reagent for 
pre-column derivatization must be extremely pure and (2) surplus reagent and im- 
purities must be removed from the derivatized AA metabolites because they often 
cause many unexpected chromatographic peaks that overlap the target peaks. 

We have succeeded in purifying and separating AA metabolites derivatized 
with ADAM by employing gel permeation chromatography (GPC) for the purfica- 
tion of the reagent and the elimination of the surplus reagent from a derivatized 
sample. We have applied this method to the analysis of AA metabolites produced by 
stimulated washed human platelets and stimulated rat peritoneal macrophages. 

EXPERIMENTAL 

Reagents 
PG12-Na, PGD2, 6-keto-PGF,,, PGE2, PGEi, PGF2=, PGFi, and TXBz were 

kindly provided by Ono Pharmaceutical (Osaka, Japan). 5-HETE, 12-HETE, 15- 
HETE, LTB4 and ADAM were purchased from Funakoshi Chemical (Tokyo, Ja- 
pan). [l-14C]AA (50 mCi/mmol) was purchased from New England Nuclear (Boston, 
MA, U.S.A.). Thrombin was purchased from Mochida Pharmaceutical (Tokyo, Ja- 
pan). Calcium ionophore A23187 was purchased from Calbiochem Bijhling (San 
Francisco, CA, U.S.A.). [I-14C]AA metabolites were prepared by incubating washed 
human platelets with [I-14C]AA and then purified by reversed-phase HPLC on Fine- 
Pak Cr8-5 (25 cm x 8 mm I.D.). All solvents were of HPLC grade (Wako, Osaka, 
Japan). 

Preparation of washed human platelets 
Washed human platelets were prepared as reported previously*. Citrated ven- 

ous blood containing PG12-Na (0.1 pg/ml) was obtained from healthy volunteers. 
Blood samples were centrifuged at 150 g for 10 min at room temperature to obtain 
platelet-rich plasma (PRP). PRP was centrifuged at 900 g for 10 min and platelet 
pellets were gently resuspended in Tyrode solution (pH 7.4) containing PG12-Na (0.1 
pg/ml). This platelet suspension was centrifuged at 800 g for 10 min at room tem- 
perature. Platelet pellets were gently resuspended in Tyrode solution without PGIz- 
Na. The platelet count of the washed platelet suspension was adjusted to 5 - 105//.d 
and this solution was stored at 4°C until use. , 

Preparation of rat peritoneal macrophages 
Rat peritoneal macrophages were prepared as reported previouslyg. Male Wis- 

tar rats weighing around 300 g were decapitated and the whole blood was withdrawn. 
A 50-ml volume of sterile saline was injected into the peritoneal cavity. Following 
the collection of peritoneal fluid after abdominal massage, peritoneal macrophages 
(3 . 106-6 . 106) were resuspended in 1 ml of Eagles minimum essential medium 

. (E-MEM; Nissui Pharmaceutical, Tokyo, Japan) containing 0.5% foetal bovine se- 
rum (FBS; Nissui Pharmaceutical). The cells were seeded on the culture dish (Nunc, 
Roskilde, Denmark; 35 mm) and were incubated for 3 h under carbon dioxide-air 
(5:95, v/v). The dish was washed vigorously with Ca*+- and Mg*+-free phosphate- 
buffered saline of pH 7.5 [PBS(-)] to remove non-adherent cells. 












