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Abstract

In the recent years, considerable attention has been focus on understanding the potential adverse
reproductive effects of 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin (TCDD) in humans. Some studies
have demonstrated that TCDD has the ability to cause endometriosis and pre- and/or

post-implantation losses of fertilized eggs. Exposure to TCDD during pregnancy causes fetal lossin



many animal species. Exactly how TCDD may affect the reproductive capacity of humans is not
well understood. In this study, we plan to distinguish the actions of TCDD on feta death and
placenta development. We established the human trophoblastic cells and plan to identify the
molecular mechanisms of TCDD-induced cellular damages. In preliminary data, we found the
increased reactive oxygen species (ROS) and hypoxia in the TCDD-treated trophoblast cells. Our
central hypothesis proposes that ROS and hypoxia might be anticipated in the TCDD-induced
damages. We set several experiments to explore the hypoxia effects and ROS related responses
including ROS generation, oxidative damages including lipoperoxides and oxidized DNA bases
(8-OH-dG), mitochondrial DNA mutations, cell viability, and cell invasion assay. We found the
increased ROS generation and hypoxia inducing factor-1a (HIF-1« ) in the TCDD-treated
trophoblast cells as the dose-response and time-dependent manners. We also examined the 6.5
folded-increase of 8-OH-dG and 2.58-folded increase of lipoperoxides in the TCDD-treated cells by
time- and dose-response manners. Furthermore, the content of mitochondrial DNA copy numbers
was reduced to 52 % vs control. The 7599 bp mtDNA deletions were found in the TCDD treated
cells. The increased apoptotic fraction was found in the TCDD-manipulated cells. Moreover, there
were approximately two-folded invasion was detected in the TCDD-resistant cells. Hypoxia is
identified in the cause of placenta hypoplasia, tissue hypoxia and reducing placental blood supply.
Moreover, we plan to explore the molecular mechanisms and signal transduction pathway(s) of the
TCDD-induced hypoxia and cell apoptosis. By using the inhibitors Wotmannin, Ly294002
(PI-3K/PDK-1/Akt pathway), and PD98059 (MEK pathway), the PI-3K/PDK-1/Akt signaling
pathway was identified to be involved in the TCDD induced cytotoxicity. Additionally, the reduced
cellular damages were found in the supplementation of ROS scavengers, L-N-acetylcysteine.
According to our findings, the enlarged ROS generations, HIF-1« accumulation, increased cell

damages, and reduced viability might be contributed in TCDD-induced fetal death.
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Fig.1 Declined ATP production in TCDD-treated trphaoblast cells. ATP production were
determined by luciferin reagent as described in Methods. Plots are presented as mean + S.D. (n=3).
* p<0.05 compared with the control groups; **, p<0.01 compared with the control groups; ***,
p<0.001 compared with the control groups.

0.1% DMSO TCDD

Fig.2  Fluorescence images of TCDD-treated trophoblast cells by JC-1 staining. Human
trophoblast were treated without (A, C) or with (B, D) 20 nM TCDD for 16 h. Illustrated the JC-1
accumulated preferentially in polarized mitochondria, exisiting as green fluorescent monomer at
low membrane potentials and as orange fluorescent aggregates at high membrane potentials.
Manification, 100X in A and B ; 200X in C and D.
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Fig3  Time-dependent and doseresponsive effect of dioxin on HIF-lo expression in
human trophoblast cell. Cell were incubated with 100nM TCDD at 37°C for various time period,
and then immunodetect with HIF-a specific antibody as described in Methods.Equal loading in each
lane was demonstrated by the similar intensities of a-tubulin.The mean densitometry data from
independent experiments werenormalized to the result obtain in cells in the absence of
TCDD(control).Plots are mean + S.E. values(n=3);*,p < 0.05 compared with the control;**,p<0.01

compared with the control;***,p<0.001 compared with the control.
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Fig4 Effect of TCDD on reactive oxygen species production in human trophoblast cell.
Cell were incubated with 100nM TCDD at 37°Cfor various time period. A, the generation of
reactive oxygen species production were shown as the shift of the fluorescent peak. B, the reduced
generation was shown in the supplementation of Ahr inhibitor o-NF.
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Fig5 Effect of inhibitors of PI3K and MEK on HIF-1la expression in TCDD-treated
trophoblast cells. Immunoblot detection of HIF-1a protein in trophoablast cells that pretreated
with Wortmannin or PD98059, in the presence or absence (-) of TCDD(same induction asin Fig. 5).
Control cell exposed to 0.1% DM SO are shown in lane 1. Blots are representative of results obtain
in three separate experiments. Equal loading in each lane was demonstrated by the similar
intensities of a-tubulin.
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Fig6 Effect of NO and ROS inhibitors mediated accumulation of HIF-1e expression in
human trophoblast cell. Immunoblot detection of HIF-1a protein in trophoablast cells that
pretreated with or without L-NAME or NAC, in the presence or absence (-) of TCDD. Control cell
exposed to 0.1% DMSO are shown in lane 1. Blots are representative of results obtain in three
separate experiments. Equal loading in each lane was demonstrated by the similar intensities of
a-tubulin.
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