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Rodent models have great utility for evaluating the potential of environmental chemicals to alter human reproduc-
tive development. However, animal studies have some problems of species differences in extrapolating to human de-
velopmental toxicity induced by xenobiotics, because the placental endocrine functions in particular vary considerably
among different species. For example, estrogen biosynthesis during pregnancy in humans is much different from that in
rodents. In humans, ovarian function gradually declines after fertilization, as the placenta becomes the primary site of
estrogen biosynthesis during pregnancy. In contrast to the process in humans, the ovary (not the placenta) is the main
source of estrogen during pregnancy in rodents, because the placenta of rodents does not express the catalytic enzymes
for estrogen biosynthesis, such as aromatase. The regulation of estrogen biosynthesis in the placenta is very important
for human embryos because altering placental function can cause permanent effects on embryos. It has been suggested
that rodents are therefore unsuitable for evaluating the potential effects of xenobiotics on the human reproductive sys-
tem and developmental toxicity induced by the alteration of placental endocrine functions. Consequently, there is an ur-
gent need to establish effective tools to evaluate the in vivo reproductive and developmental toxicity of environmental
contaminants that disrupt the placental endocrine functions, including maintenance of local estrogen concentrations in
the placenta. To resolve the problems, in this review we propose using transgenic mice, in which the transgene is con-
trolled by placental-specific promoters, and local transgene systems into the placenta using viral vectors.
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Fig. 1. Steroidogenic Pathway in the Human Fetoplacental Unit

1: P450scc, 2: 3B-hydroxysteroid dehydrogenase (HSD) type I, 3: steroid sulphatase (STS), 4: aromatase, 5: 178-HSD type 111, V, 6: 178-HSD type 11, 7: 175-

HSD type I.



494

Vol. 127 (2007)

| cholesterol |

dehydro-

pregnenclone

progesterone

testosterone

P4503ccl
3B-HSD

CYP171

CYP17
D

5a-reductase'

17-HSD

androsterone

3p-HS
dehydroepi- ~| androstenedione |_—| testosterone |

aromatase

l aromatase

17B-HSD

:l estradiol |

Fig. 2. The Pathway of Steroid Hormone Biosynthesis from Cholesterol
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Effects of Organotin Compounds on Human Placental Endocrine Functions in Jar Cells

Cells were treated with nontoxic concentrations of organotins for 48 h. A nontoxic concentration of a organotin was defined as a concentration at which the up-
take of [®*H] thymidine was > 80% that for the vehicle alone (data not shown) . Aromatase activity (A) was determined by tritium release assay. 178-HSD I activity
(B) is assessed to determine the conversion of estrone to estradiol, which is determined by EIA. To determine hCG production (C), the cells were then washed and
cultured in fresh medium for another 24 h. Culture supernatant was collected, and hCG concentration was determined by ELISA. Results are expressed as mean+1

S.D. of triplicate cultures.
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Fig. 4. Ability of Organotins to Activate RXRa (A) and
PPARy (B)

JEG-3 cells were cotransfected with a Firefly luciferase (LUC) reporter
plasmid containing four UAS binding sites and either GAL4-RXRa or
GAL4-PPARYy expression vectors, followed by treatment with 0, 1, 10, or
100 nm of tested compounds. The results are expressed as average fold activa-
tion®1 S.D. after normalization to Renilla luciferase activity.
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Fig. 5. Genomic Organization of the Human Aromatase (CYPI9) Gene
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