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The metabolism of *C-arachidonic acid in cell-free homogenates of 65 primary, primary
multiple, and metastatic tumors of human lungs is studied. The biosynthesis of arachidonic
acid lipoxygenase metabolites 12- and 15-hydroxyeicosatetraenic acids is suppressed in
all metastatic tumors.

Key Words: primary and metastatic human lung tumors; metastases; arachidonic acid
metabolism; biosynthesis of 12- and 15-hydroxyeicosatetraenic acids

The important role of eicosanoids of the arachidonic
acid (AA) cascade in the pathogenesis of malignant
tumors is well established [1,2]. The role of eico-
sanoids in the metastatic process is not quite clear;
they act as its negative or positive modifyers. Some
cycloxygenase AA metabolites, prostanoids (pro-
stacyclin, prostaglandins PGD, and PGF,) exert
strong antimetastatic effect, while others (PGE, and
thromboxane A,) stimulate the formation of meta-
stases [3,6,8,9]. The best studied lipoxygenase AA
metabolite is 12-hydroxyeicosatetraenic acid (12-
HETE). It modulates tumor cell reactions with the
extracellular matrix and their migration [4,10,11],
but its chemokinetic properties are typical of leuko-
triene B,, 5-, and 15-HETE [5]. Reactions between
eicosanoids during metastases cannot be disclosed
without comparative analysis of the profiles of pro-
duced eicosanoids in tumors with different meta-
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static potential, which was never carried out. Our
purpose was to study the metabolism of “C-AA
in metastatic and nonmetastatic tumors of human
lungs.

MATERIALS AND METHODS

Profiles of “C-AA metabolites produced in neo-
plastic tissues were studied in 65 operated patients
with primary, primary multiple, and metastatic tumors
of the lungs. For analysis of eicosanoids, tissue
fragments (100-200 mg) were rapidly dissected and
frozen in liquid nitrogen, after which they were
homogenized at 4°C in 10 volumes of 0.05 M Tris-
HCI buffer (pH 7.4). Cell-free homogenates (0.5
ml) were incubated with 0.05 pCi “C-AA (Amer-
sham, specific activity 50-60 pCi/mmol) at 37°C for
30 min. *C-AA metabolites extracted by ethyl ace-
tate separated by thin-layer chromatography on
Kieselgel-60 plates (Merck) using the ethyl ace-
tate:isooctane:acetic acid:water (110:50:20:100) sys-
tem [7]. Autoradiochromatograms on x-ray films X-
OMAT AR (Kodak) and HS-11 (ORWO) were ana-
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lyzed in a KS-3 densiscan (Kipp and Zonen). In
some cases repeatedly extracted eicosanoids were
analyzed by radiometry. Results were statistically
processed using Student’s ¢ test.

RESULTS

Although all prostanoids are characterized by prono-
unced modulating effect on metastatic processes, we
failed to detect a relationship between the level of
their production and metastatic activity of the studied
tumors. On the other hand, our results point to a
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considerable decrease in the production of the main
lipoxygenase “C-AA metabolites 12- and 15-HETE
in tumors metastasizing into lymph nodes or other
organs. Unlike a benign tumor, carcinoid (Fig. 1, a),
the ability of all metastatic primary tumors of the
lungs, particularly small-cell carcinoma, to produce
these metabolites was very low (Table 1). Such a
suppression of biosynthesis of 12- and 15-HETE was
characteristic of metastatic tumors of different histo-
genesis (Fig. 1, b) and of primary multiple tumors.

The differences in the ability to produce 12-
and 15-HETE by metastatic and nonmetastatic ma-

TABLE 1. Production of 12- and 15-HETE from Exogenous *C-AA in Cell-Free Homogenates of Metastatic and Nonmetastatic Tumors of Human

Lung (Mtm)
Histological type of tumor Metastases Number of patients | % label in HETE
Primary tumors
carcinoid — 3 13.07+2.16
squamous-cell carcinoma:
nonkeratosic —_ 2 0.6010.40
+ 4 0.11+0.03*
keratosic — 10 2.7610.49
+ 6 0.88+0.15**
adenocarcinoma — 4 2.5810.56
+ 7 0.66+0.12**
mixed cancer
(squamous-cell and adenocarcinoma) — —
+ 3 0.60+0.06*
large-cell carcinoma + 1 0.6
small-cell carcinoma + 3 0.121+0.04*
Primary muitiple tumors
squamous-cell carcinoma 4 0.7510.28*
Metastatic tumors
giant-cell tumor 1
dermatofibrosarcoma 1
malignant thymoma 1
uterine leiomyosarcoma 1
melanoma 1
rabdomyosarcoma 1
breast cancer 2
colonic cancer 1 0.631+0.16*
nasal cancer 1.
rectal cancer 2
cancer of the corpus uteri 1
thyroid cancer 1
synovial sarcoma 2
chondrosarcoma 1
embryonal ovarian cancer 1

Note. *p<0.001 vs. mean values in the carcinoid group; *p<0.01 vs. tumors without metastases. 'All metastasizing tumors.
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lignant tumors of the lung were the most pronoun-
ced in squamous-cell keratosic carcinoma (Fig. 1,
¢, d) and in adenocarcinoma. There was a tendency
to a decrease in the production of the above HETE
in neoplastic tissue in cases with more pronounced
metastatic involvement of lymph nodes and other
organs. On the other hand, the difference between
these parameters in squamous-cell nonkeratosic car-
cinoma was negligible. The decrease in conversion

]

Fig. 1. Profiles of eicosanoids
metabolized from **C-arachi-
donic acid in cell-free homo-
genates of metastatic and non-
metastatic tumors of human
lung. Densitometried radio-
autographs of thin-layer chro-
matograms. a) carcinoid; b)
metastatic tumor of the lung
(giant-cell tumor of the bone);
¢) squamous-cell keratosic
carcinoma with metastases to
regional lymph nodes; d) squa-
mous-cel} keratosic carcinoma
without metastases. 7) start; 2)
prostaglandin E,; 3) 5-HETE,
4) 12-hydroxyeicosatetraenic
acid; 5) 12- and 15-HETE; 6)
arachidonic acid.
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of “C-AA into 12- and 15-HETE was maximum in
this malignant tumor and in small-cell carcinoma,
a tumor with a high metastatic potential. In general,
conversion of “C-AA into 12- and 15-HETE in
cases with foci of tumor tissue beyond one organ
did not surpass 1-1.5%. Such a level of their bio-
synthesis from labeled precursor in tumor tissue can
be regarded as a criterion of metastatic activity of
lung tumors.
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Therefore, decreased ability to produce the

main lipoxygenase AA metabolites 12- and 15-
HETE is a characteristic feature of metastatic
tumors of human lungs. The mechanism of so strong
suppression of production of these eicosanoids in
tumors with a high metastatic potential requires
further studies.
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