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Introduction

In nonpregnant cows, PGF2a is secreted from the uterus in a pulsatile manner to cause
regression of the corpus luteum.! Recently, we have demonstrated that TNFo stimulates PGF2o
production in bovine endometrial stromal cells.>* and that an inhibitor of phospholipase (PL) A2
completely stopped the actions of TNFo, suggesting that the stimulatory effect of TNFo on PGF2ax
production is mediated via the activation of PLA2 and arachidonic acid (AA) conversion.’
Furthermore, we have demonstrated that AA strongly augmented TNFo-stimulated PGF2o
production, suggesting that TNFo acts further down in the PG biosynthesis cascade. On the other
hand, in rat' and human’ endometrial stromal cells, TNFot induces the gene expression of COX-2,
which is the key rate-limiting enzyme responsible for the conversion of AA. Therefore, we
hypothesized that TNFa is involved in the regulation of COX-2 gene expression in bovine
endometrial stromal cells as well as in rat and human endometrial stromal cells.** In the present study,
we investigated the possible involvement of COX-2 in the modulation of PGF2a production by

TNFo.

Materials and Methods
Endometrial Stromal Cell Culture

Stromal cells obtained from bovine endometrium in the early stage of the estrous cycle (Days
2-5) were seeded at 1 x 10° viable cells/ml and cultured in DMEM/Ham’s F-12 supplemented with
10% calf serum, 20 pg/ml gentamicin and 2 pg/ml amphotericin. When the cells were confluent (6-7
days after the start of the culture), the medium was then replaced with fresh DMEM/Ham’s F-12
supplemented with 0.1% BSA, 5 ng/ml sodium selenite, 0.5 mM ascorbic acid, 5 pg/ml transferrin, 20

pg/ml gentamicin and 2 pg/mli insulin. The cells were then exposed to various stimulants for the
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following experiments.
Experiment I. To determine the intracellular mechanisms of TNFo actions on the bovine stromal cells,
the cells were exposed to AA (10 uM) and/or a PLA2 inhibitor (anthranilic acid, ACA; 1 uM) with
and without TNFa (0.06nM) for 4 h.
Experiment 2. To determine the effect of a COX-2 inhibitor (NS-398; 5 nM) on TNFa-stimulated
PGF2a production in the bovine stromal cells, the cells were exposed to NS-398 and/or TNFa (0.06
nM) for 4 h.
Experiment 3. To determine the dose-dependant effects of TNFor on COX-2 gene expression in the
bovine stromal cells, the cells were exposed to TNFa (0.006-0.6 nM) for 24 h, and the COX-2 and B-
actin mRNA levels were measured by RT-PCR.

At the end of each experiment, the culture media were stored at —30°C until assay for PGF2o.
The DNA content was estimated by a spectrophotometric method as described previously.® DNA

contents were used to standardize the results.

Hormone Determination
Concentrations of PGF2at in the culture media were determined directly with an enzyme

immunoassay as described previously.’

RT-PCR
Total RNA was prepared from cultured bovine endometrial stromal cells using Isogen

according to the directions of the manufacturer (Nippon gene, Toyama, Japan). Levels of COX-2 and

B-actin mRNAs were measured by RT-PCR. The primers for COX-2, which were designed as

described by Asselin et al.® were 5’-TCT TTG ACT GTG GGA GGA TAC A-3’ and 5°-TCC AGA

TCA CAT TTG ATT GAC A-3’. The primers for B-actin,

which were designed as described by Asselin et al.® were 5°- 500 \

GAG GAT CTT CAT GAG GTA GTC TGT CAG GTC-3°

and 5’-CAA CTG GGA CGA CAT GGA GAA GAT CTG

GCA-3". The conditions for the PCRs were as described
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Figure 1. Effects of AA and ACA (a PLA2

inhibitor) on  TNFo-stimulated PGF2o

production by stromal cells (mean+SEM, n=3).

L . AA (10 pM), ACA (1 uM) and TNFal (0.06

Statistical Analysis nM) were added 4 h before the end of culture.

All values are expressed as a percentage of the

The data are shown as the mean + SEM of values  control value. Different superscript letters

lindlcate significant differences (P<0.05), as

. . . o etermined by ANOVA followed by Fisher’s
obtained in 3 separate experiments. The statistical  multiple comparison test Y

previously.” PCR was conducted for 30 cycles using an

significance of differences in each experiment was assessed
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by ANOVA followed by Fisher’s multiple-comparison test.

Results and Discussion

pRiuc tionw s of controlw i

In the present study, TNFo stimulated PGF2

-

production in the cultured bovine endometrial stromal cell§
(P<0.05; Figure 1), and ACA completely stopped the actions of
TNFa. (P<0.05; Figure 1). Since it is generally accepted that
PLA2 stimulates intracellular AA accumulation, the failure of
TNFa action on PGF2a production in the stromal cells treated
with ACA might be due to a lower accumulation of AA. On the
other hand, AA strongly augmented TNFo-stimulated PGF2a

production. (P<0.05; Figure 1). These results are consistent
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Figure 2. Dose-dependent effects of TNFo on
PGF2a output by cultured bovine stromal cells
(mean+SEM, n=3). TNFa (0.006-0.6 nM) was
added 24 h before the end of culture. All values
are expressed as a percentage of the control
value. Different superscript letters indicate
significant differences (P<0.05), as determined
by ANOVA followed by Fisher’'s multiple
comparison test.

with our previous report’ In the present study, ACA showed no significant effect on PGF2a
production augmented by exogenous AA. Furthermore, whereas the activation of PLA2 was
completely stopped by ACA, TNFa stimulated PGF2a production in stromal cells treated with AA
and ACA. Based on these findings, we postulate that TNFo also influences the metabolism of AA.

On the other hand, NS-398 (a speciﬁcv inhibitor of COX-2) blocked the TNFu-induced
PGF2o production, whereas NS-398 showed no significant effect on basal PGF2a production [data
not shown]. Moreover, at concentrations of 0.06 and 0.6 nM,
TNFa had significant effects on PGF2a production (P<0.05;

Figure 2). In addition, at the same concentrations of TNFq,

COX-Yactn nRNA fatir

COX-2 gene expression was also increased (P<0.05; Figure 3).

0.008 0.06 0.6

Therefore, TNFo. may also act on PGF2a production in the ' T
Figure 3. COX-2 nRNA expression in response
to TNFo in stromal cells (mean+SEM, n=3).
TNFa (0.006-0.6 nM) was added 24 h before
the end of culture. Different superscript letters
indicate significant differences (P<0.05), as
determined by ANOVA followed by Fisher’s
multiple comparison test.

stromal cells by stimulating the synthesis of COX-2, which is
known as a PGH2 synthase.

The overall results of the present study suggest that
TNFo stimulates PGF2o production not only by the
activation of PLA2 and AA conversion but also by increasing
COX-2 gene expression in cultured bovine endometrial

stromal cells.
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