
1. INTRODUCTION 2, MATERIALS AND METHODS 

The transformation of arachidonic acid (AA) occurs 
enzymatically into a variety of oxygenated species 
primarily via cyclooxygenase and lipoxygenase enzyme 
systems [l], Besides mammalian cells, aiso several 
fungi, such as Ahiznpus arrhizus, Aspergillus ochruc~us 
and Curvularia lunara are capable of synthesizing 
eicosanoids f2]. A previous report aIso showed that the 
yeast Dipodmcopsis uninuclea& caused a chemical 
change in the synthetic cicosanoid analogues which 
were added exogenously [3]. In our laborarory, we have 
investigated approx. 1000 strains representing almost 
200 yeast species for fatty acid composition [4]. Many 
of them have been found to produce the unsaturated 
fatty acid precursors, which are prerequisite for the syn- 
thesis of eicosanoids [S], 

In the present paper, we report the isolation and 
structure of a stable novel AA metabolite from the yeast 
Dipodascopsis urzinucleutu fed with exogenous AA. 
This metabolite demonstrates distinctly different 
chromatographic properties to those of usual cyclooxy- 
genase products and its formation can be inhibited by 
aspirin. We propose its structure as 3-hydroxy-5,8,11, 
14-eicosatetraenoic acid (3-HETE). 

Corres~ot~det~cr address: 3. Nigam , Eicosanoid Research, Dept. of 
Gynecological Endocrinology, University Medical Centre Steglitz, 
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Eicomnoidr wcrc purchased from Cayman Chenlieals (Ann Arbor, 
USA). Lab&d compoundswcrc supplied by Amcrsham Intcrnntionel 
(UK). The trlmcrhylsilylation kit was obtained from Pierce Chemicals 
(USA). 

2.1, Cal/h/ion ofpeasr Dipodascopsis uninuclcntn labelled wit/t AA 
Di~~ofkiscopsis utritruc/earn WBI grown to stationary phase and 

harvested as dcseribcd before 141. Labclcd AA, IO&i (sp# act, 210 
mCi/mmol) and unlabeled AA (10 mg) were added in the stationary 
gl~nsc of the growth. After 36 h the suspension was cenlrifugcd. 

2.2. Extmctiotr of AA t?retaboliresJro~?r Ihe yeas1 
The pellet obtained above was mixed with absolute cthnnol to a 

final concentration of ROPlo ethanol. The suspension was kept at S°C 
for I8 h and then filtered. The filtrate was adjusted to 15% aqueous 
ethanol. The sample was acidified to p1-i 3,O with formic acid and 
chromatographed on a preconditioned Scp-Pal; CIR cartridge 
(Millipore, USA) as described [S], The eicosanoids were finally eluted 
with 5 ml of freshly distilled ethyl acetate. The eluate was evaporated 
under a stream of nitrogen and the residue was taken in 500 pl 
chloroform for TLC-Autoradiography, 

2,3. TLC 
Fifty&l aliquots crf the chloroform fraction were chromatographed 

on silica gel thin layer plates (Merck, Germany) as described [7], 
Autoradiography was performed as described by Hurst et al. [7]. The 
migration distances of known eicosanoids were compared with 
radioactive spots on the autoradiograms. The band at Rr 0,13 was 
denoted as compound X. It was scraped off and extracted with 
chloroform/methanol (9: I, v/v) to yield almost 80070 pure compound 
X. 

For quantitative isolation of compound X from TLC plates and 
HPLC the arachidnnic acid mctatbolitcs obtained from the Sep-Pak 
Cl8 cartridge were separated from the other hydrophobic compounds 
by applying their triethytamine salts onto Sep-Pak silica gel cartridges 
and eluting them with 15070 ethanol. Following evaporation of ethanol 
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Fig. 1. TLC autoradiography of a yCiISt Cl(KfW in which yeast cultures 
WETC? fed with labeled and unlabeled AA (for details see section 2). To 
sampks in lanes 1-4 aspirin was added IO a final concentration of 0 

mM, O,OI, 0. I and 1 mM, rcspcctivcly. ? 5 I ? L k b k 5 m 

Fig. 2. HPLC chrornatogramr of yeast extract obtained from cultures 
under nitrogen, the sample was adjusted to pH 3,O and cxtractcd with fed with unlnbclcd AA in presence (a) and nbmencc (b) of I mM 
ethyl acetate, aspirin, Chromatogram (c) is obtained from the purified %HETE, 

2,4, HPLC 
HPLC of the compound X was carried out on a SPHERISORB CIR 

reverse-phase column (25 cm x 0.46 cm, 5 gm, Machercy-Nagel, Ccr. Y 128 autoradiography of ethanolic extracts on Silica 
many) using a mixture of 0.017 M HJPOJICHJCN (40160, v/v) as sol- 
vent phase at a flow rate of 1 ml/mine The UV detection was pcrform- 

Gel TLC revealed the formation of several AA 

ed at I93 nm. metabolites (Fig. 1). The compound X with Rr 0.13 

2.5. UV and FT-IR Spectra 
aroused our interest because its formation was inhibited 

Whereas the UV spectrum of the compound isolated from TLC was 
by aspirin, thus suggesting the presence of a cycloox- 

recorded on-line during HPLC, the FT-IR spectrum was recorded by ygenase product. The concentration of the compound 
absorbing 100 pg of it on S mg of KBr in a floating cell, X could be increased by increasing the amount of the 

2.4. El mass spectra 
exogenous AA (data not shown). The UV spectrum of 

El mass spectra of the compound X were recorded on a Finn&an 
the compound X showed a maximum at 193 nm, which 

MAT 90 double focussing magnetic instrument at 70 eV with a probe has also been found for prostaglandins [7] and excludes 
temperature of 150°C. the possibility of any conjugated double bbnds or 

Prior to analysis, the methyl (Me). and methyl-trimethyl-sibyl (Me- 
TMS) derivatives of the samples were piepared as described [8], and 

enone-type systems. Also, the reverse-phase HPLC of 

reconstituted in 100 ,ul chloroform/hexane (I :4) before injection. 
purified extracts from the yeast showed the compound 
X as a major component (Figs. 2a-c), when the detec- 

3. RESULTS AND DISCUSSION tion was monitored at 193 nm. 
For further elucidation of the structure of this com- 

When tritium-labeled AA along with the cold AA pound X we performed ET-II% spectroscopy (spectrum 
were fed to the yeast Bigradascogsis uninucleata UOFS not shown). The FT-IR spectroscopy showed a C = 0 

,- 
_) 

Fig. 3. El mass spectra of the methylated (A) and methyl~trimethylsilylated (B) compound X. 
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presence of a free acid and a hydroxyl group in the com- 
paund x. 

To determine the shcmicnl structure, 81 mass spectra 
sfthe! Me- and Me-TMSi-derivative afthc emqmund X 
were obtained (Figs. 3A, B), The spectrum sf the 
mcthylnted compound (3A) showed an M” of 334 mass 
units while the mechylated,. hydrogenated derivative 
gave an M” of 342 mass units (spectrum nor shown), 
thus confirming the presence of 4 double bends, The 
paak nr mass 103 is due co the fragment fCHr0 
(C0)CH$ZWIH] and is characteristic of 3.hydroxy fat- 
sy acids 191. The spectrum oft he Me-TMSi derivative of 
the compound X showed a base peak of m/z 175 
[cH,s(es).CH,.CHO.TMSi] and other major 
fragments of 391 [M’-15 (Cl-la)] and 316 [M*-90 
(TMSIQW)). The mass unit 175 is charncrcristie for the 
hydroxylntion of the fatty acid at position C-3. 

The Et-MS results were also confirmed by perform- 
ing ‘PI-NMR speetcoscopy (300 MHZ, CDCIJ) of the 
compound X and AA (spectra not shown), In the spee- 
trum of AA the protons on C-2 and C-3 showed a triplet 
at c52.45 and a quintet at 61,70, These signals were ab- 
sent in the spectrum of compound X, Furthermore, 
comparison of both NMR-spectra demonstrated that 
the position of olefinic protons in both compounds was 
identical, suggesting similar configuration for double 
bonds, Additional support for our assumption came 
from the IR-spectrum (not shown) of compound X, in 
which characteristic absorption for tvans-double bonds 
between 960 cm” and 970 cm-’ was absent, but for cis- 
double bonds between 675 cm-’ and 730 cm-’ was 
present. Thus, the compound X could be described as 
3-hydroxy-S(cis),$(cis), 11 (cis), 14(cis)-eicosatetracnoic 
acid (3.HETE). 

On the basis of these findings, it is clear that 3-HETE 
cannot be classified as a normal prostaglandin type due 
to the definite presence of a hydroxyl group at the P 

nnlianal Cmwr Rcricareh, UK (Ni.slials). 
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