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AL & H Regulation of arachidonate cyclooxygenase pathway
during the process of adipogenesis in cultured 3T3-L1
cells

(3T3-L1 =Ml o i MNE~D /3 bk EimfRlZ B 1

L7 7% RUBEY 7 v o7 — BRI O JE)

“_@
<F
S
<
B
ot
b
i

(E#) AW\ — 5K
(EIA)  H P O A
B

e B 4 ¥

FHNHREXDODANEDEE

Obesity is a risk factor to cause complicated diseases such as diabetes and others. Obesity
accompanies an increase in the number or size of adipocytes. which should involve the changes
in the life cycle of fat cells. During these processes, peroxisome proliferator-activated receptor
(PPAR) v , which is a member of nuclear receptors, plays an important role in the differentiation
and the progression of insulin resistance in adipocytes. For the activation of PPAR v, the
prostaglandin (PG)D2 dehydration product, 15-deoxy- A 1214-PGJ2 is the most effective as an
endogenous ligand. Nevertheless, it remains unclear about the origin of these prostanoids during
the adipogenesis.

To evaluate the ability of adipocytes to induce the gene expression of cyclooxygenase (COX)
pathway to provide PGdJz derivatives, we determined the transcriptional activation of isoforms of
COXs and PGD synthases (PGDSs) as well as PPAR y . This analysis revealed that the PPAR y
mRNA level increased significantly within several hours and maintained during the maturation
phase. The transcription of COX-2 isoform gene was enhanced transiently during the induction of
differentiation or the maturation process, whereas the COX-1 gene was constitutively expressed.
Moreover, the analysis of isoforms of PGDS showed that the expression of the lipocalin-type
PGDS (L-PGDS) gene was only detectable and the mRNA level increased gradually following the
progression of mature adipogenesis. Almost there was no expression of hematopoietic-type PGDS.
These results suggest that cultured 3T3-L1 cells have capacity to induce the transient expression
of COX-2 during the triggering of mature process of adipocytes, and to cooperate with newly
induced L-PGDS isoform to form PGD2 which is a precursor of PGdJ2 serving as an endogenous
ligand for PPAR vy .



Moreover, in terms of functional links between COX isoforms and PG synthases, we studied
the regulation about the gene expression of several isoforms of the biosynthetic enzymes in the
arachidonate COX pathway to produce PGs by employing an adipogenic cell line of 3T3-L1 cells.
These analyses revealed that specific and unique transcript levels of the isoforms of COX pathway
including COXs, PGD synthases, and PGE synthase (PGES). Moreover, we confirmed the
formation of the immunoreactive PGDz from arachidonic acid by the mature adipocytes. Thus, the
mature adipocytes were able to form PGDz2, presumably resulting in its conversion into PGds
derivatives. As for the expression of PGES, both cytosolic and membrane-associated subtypes are
expressed similarly at relatively constant levels through the life cycle. However, the ability of
preadipocytes to produce PGE2 was greater than mature adipocytes in response to a mixture of
phorbol diester and calcium ionophore. The studies using aspirin revealed the maturation process
required the basal synthesis of prostanoids with adipogenic effects mainly through the coupling of
constitutive COX-1 with the corresponding PG synthases. Moreover, the treatment of the mature
adipocytes with exogenous PGDs2, 15-deoxy- A 1214-PGdJ2 and PGE: in the presence of aspirin
enhanced the adipogenesis, which was in sharp contrast with the inhibitory effect of PGF2,, .
These findings imply the specific roles of prostanoids produced by the mature adipocytes in the

maintenance of terminal differentiation through an autocrine control mechanism.
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