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Skin pigmentation after inflammation is a well recognized phenomenon, but its mechanisms have bee un-
known yet. A number of substances are considered to contribute to post-inflammatory pigmentation, and
eicosanoids are one of the most important mediators. Eicosanoids, prostaglandins (PGs) or leukotrienes
(LTs) , show a potent pharmacological activity in various tissues, and actively synthesized and degraded in
the skin, and contribute to the pathogenesis of a number of skin diseases such as UV-dermatitis, atopic der-
matitis, urticaria and psoriasis. We examined the synthesis of leukotrienes in human melanoma cells in
order to assess the function of leukotrienes in human melanocytes. The enzyme activity of LTA« hydrolase,
which catalyzes the conversion of LTA« to LTB4, was detected in the supernatant of cultured human mela-
noma cells (MeWo cells) and melanoma cells obtained from patients. Immunoblotting analysis using an
anti-human LTAs hydrolase antibody demonstrated LTA4 hydrolase as a 70-kDa protein in both MeWo and
melanoma cells. Considerable enzyme activity of LTCs synthase, which catalyzes the conversion of LTAs to
LTCs, was detected in the microsomal fraction of both MeWo and melanoma cells. The HPLC profile of the
LTCs synthase reaction products revealed that LTCs was the main product. LTDs was not detected under
these conditions, indicating that the microsomal fraction of human melanoma cells lacks the membrane-
bound g-glutamyl transferase that converts LTCs to LTDs. LTCs synthase activity was inhibited by the addi-
tion of M K-886, and was not altered by treatment with N-ethylmaleimide (NEM) or 1-chloro-2,4-dinitroben-
zene (CDNB) . These results indicate that the enzyme responsible for the conversion of LTAs to LTC« in
human melanoma cells is LTCs synthase rather than a nonspecific or microsomal glutathione-s-transferase.
These results also suggest that human melanoma cells can generate LTBs and LTCs from LTAs, and that this
process is catalyzed by two enzymes: LTAs hydrolase and LTCs synthase. -
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Study of the Role of Eicosanoids in
Melanocyte-stimulation in Post-in-
flammatory Pigmentation

Kouichi Ikai
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0.04nmol/min/mg protein) #F 1 Subcellular Localization of LTA 4+ Hydrolase in Human Melanoma Cells

ety b (0.81

0.21nmol/min/mg protein)

Melanoma cells
(from surgical specimen)

MeWo cells

/NG (0.85 + 0.23nmol/

min/mg protein) (I T & -

Specific activity (nmol/min/mg protein)

Homogenate
800 x g pellet

LHEOMREMETRL 1,

10,000 x g pellet
100,000 x g pellet
100,000 x g supernatant

3.3 LTAKBEBEFEODY T
227y T Tk

0.20 £ 0.01 0.04 £ 0.01
N.D. N.D.
N.D. N.D.
N.D. N.D.

0.72 £ 0.04 0.23 £ 0.01
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EIZE MM TIE, LTA+K

Cultured cells (MeWo) and tumor cells were homogenized, and the subcellular
fractions were examined for LTA4 hydrolase activity. Values represent the mean

+ SE of 3 experiments. N.D.= not detected.
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2 Immunoblot analysis using an anti-LTA« hydrolase
antibody. The supernatants (100,000 x g, 1 h; 10 #g
protein in each lane) from guinea pig lung (lane 1) ,
human melanoma cell line (MeWo cell) (lane 2) ,
malignant melanoma cells (lane 3) and nevus
pigmentosus cells (lane 4) were separated on 12%
SDS-polyacrylamide gel and electrophoretically
transferred to a nitrocellulose membrane. The proteins
were then immunostained using an anti-LTA« hydrolase
antibody.

7 2 Subcellular Localization of LTCs Synthase in Human Melanoma Cells

MeWo cells Melanoma cells

(from surgical specimen)

Specific activity (nmol/min/mg protein)

Homogenate N.D. 0.42 +0.03
800 x g pellet N.D. 0.26 + 0.08
10,000 x g pellet 0.65 = 0.03 0.19 £ 0.02
100,000 x g pellet 1.88 = 0.32 1.62 = 0.06
100,000 x g supernatant N.D. N.D.

Cultured cells (MeWo) and tumor cells were homogenized, and the subcellular fractions
were examined for LTCs synthase activity. Specific activity values represent the mean =+
SE of 3 experiments. N.D.= not detected.
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3 Reverse phase HPLC profiles of products formed from the incubation of the microsomal fraction
(100,000 x g pellet) of cultured melanoma cells (MeWo cells) incubated with LTAs. LTCs is
produced in a dose-dependent manner. LTD+ was not detected. In contrast, both LTCs and LTDa
are produced by the microsomal fraction of guinea pig lung, indicating that the microsomal fraction
of MeWo cells lacks the membrane-bound g-glutamyl transferase that converts LTC« to LTDa.

# 3. Effects of Various Compounds on LTC+ Synthase Activity in MeWo cells

Compound LTCs« synthase activity (nmol/min/mg protein)
None 1.62 *+ 0.06

CDNB (10 mM) 1.59 * 0.06

NEM (10 mM) 1.61 £ 0.03

MK-886 (0.01 mM) 1.15 £ 0.00

MK-886 (0.1 mM) 0.66 * 0.01

MK-886 (1 mM) 0.20 £ 0.01

MK-886 (10 mM) N.D.

Effects on LTCe synthase activity in the microsomal fraction ( 100,000 x g
pellet 1h ) of MeWo cells by various compounds. LTCe« synthase activity,
which was assayed as described in Materials and Methods, was inhibited by
increasing concentrations of MK-886. In contrast, 10 mM of CDNB and NEM
had no effect on the production of LTCs. Values are expressed as the mean
+ SE of three experiments. N.D.= not detected.
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