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Anti-inflammatory drugs are among the most frequently used medication during pregnancy. The drugs are
benificial for treatment of several symtomps, including fever, pain, arthritis, autoimmunity and colitis. High
doses of the drugs often result in maternal and fetal morbidity and mortality. Examples of the adverse
outcomes of preganancy after taking the drugs are perinatal mortality, intrauterine growth retardation, and
birth defect from drug teratogenic effects. Pathogenesis of these disorders is partially attributed to interference
of placental development by the drugs. However, there is no report demonstrating the interaction of these
drugs with human placenta cells. In this study, we therefore determined the effects of aspirin,
dexamethasone, indomethacin, mesalamine, naproxen and sulfasalazine on human placental trophoblast cell
lines (JAR and BeWo) for cell proliferation, cell adhesion, cytotoxicity, cell cycle progression, cell death, gene
expression and cell invasion.

By comparing the IC50 value for cell proliferation, indomethacin exerts the most toxicity while mesalamine
is the least cytotoxic drug to cytotrophoblast cell lines. IC50 values of these drugs on JAR cell proliferation
are 69.35 pg/mL, 68.43 pg/mL, 10.96 pg/mL, 59.92 pug/mL, 17.31 pug/mL and 69.35 ng/mL for aspirin,
dexamethasone, indomethacin, mesalamine, naproxen, and sulfasalazine, respectively. IC50 values of these
drugs on BeWo cell proliferation are 116.57 pg/mL, 80.48 ug/mL, 17.58 pug/mL, 192.54 ug/mL, 81.13 pg/mL
and 79.04 pg/mL, respectively. In a related experiment, all drug treatments resulted in increase of lactate
dehydrogense to the conditioned media. In addition, all drugs treatments reduced JAR cells , but not BeWo
cells, adhesion during the first 3 hours of drug exposure.

Further analysis on the effects of these drugs on trophoblast cell cycle progression revealed that all drug
treatments resulted in a delayed cell cycle, followed by the induction of apoptosis cell death. In addition, we
also demonstrated that all drugs decreased human chorionic gonadotropin gene expression, as well as bax
and bcl-2. Also, we demonstrated that all drug treaments resulted in a decrease cell invasion.

By comparing the IC50 values of trophoblast proliferation, IC50 of aspirin is 25-40 times lower, and IC50
of naproxen is 0.25-1.2 times lower than their corresponding drug fetal plasma concentrations. This indicates
that the usage of aspirin and naproxen should be highly cautious. IC50 of dexamethasone, indomethacin,
mesalamine and sulfasalazine are higher than their corresponding drug fetal plasma concentrations. This may
indicate that dexamethasone, indomethacin, mesalamine and sulfasalazine are alternative drug of choice
other than aspirin and naproxen. However, the usage of these drugs may result in adverse outcome of
pregnancy, if use during the 3" trimester or near delivery.

In conclusion, results from our research project clearly demonstrate, for the first time, that different anti-
inflammatory drugs with different molecular structures, however have simliar pharmacological actions, exert
different degree of toxicity to human placental cells. Our data are definitely benificial for the future study and

the usage of these drugs during pregnancy.





