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Introduction

In utero exposure of rats to high doses of certain phthalate esters causes testicular
abnormalities such as cryptorchidism, hypospadias and reduced testicular testosterone
levels. Phthalate-induced testicular disorders in rats arise due to abnormal development
of Sertoli and Leydig cells. The mechanism(s) by which phthalate-induced testicular
dysgenesis occurs is not yet fully understood. Transcription profiling of RNA isolated from
laser capture microdissected interstitial/Leydig cell (INT) and tubular/Sertoli cell (TUB)
regions from foetal testes of Wistar rats exposed in utero to di(n-butyl) phthalate (DBP)
500 mg/Kg was performed in order to identify gene expression changes and signalling
pathways associated with DBP-induced testes mal-development. Determination of the
regional-specificity of the gene expression alterations associated with DBP-induced
testicular disorders may provide a better understanding of the molecular processes that
underlie abnormal development of different cell-types following in utero exposure of
foetal testes to DBP.
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Transcription profiling results

Transcription profiling analysis identified genes that were uniquely or commonly
regulated by DBP in the two regions. Effects on pathways regulating steroidogenesis
(StAR), cholesterol synthesis (HMGCS, IDI), fatty acid oxidation (SCD) and testes
morphogenesis (CRABP2, FAT, INHA) were focussed to the INT (Leydig cell) region,
Table 1. By contrast genes involved in Mullerian duct regression (AMH), chromatin
bending (HMGB1, HMGN2), phagocytosis (MARKS) and the response to hypoxia (HIF1A)
were uniquely altered in the TUB (Sertoli cell) region. Genes that were identified as
being commonly regulated by DBP in the two testes regions were associated with
steroidogenesis (DBI, FABP5, SCARB1, Cyp 17A) and cell/tissue assembly (PHGDH,
ARPC5, SERPING1).
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Figure 2: Immunostaining in foetal rat testes from control (left
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regions at GD 19. Laser microdissection was performed on a PALM microbeam (PALM,
Bernried, Germany)

20-60 ng total RNA isolated from INT or TUB regions was labelled using the Low Input
RNA Fluorescent Linear Amplification Kit (Agilent# 5184-3523) and hybridised on a
Whole Rat Genome 60mer oligo microarray (Agilent #G4131A) containing approximately
40,000 genes. Separate hybridisations were performed with RNA from foetal testes of 3
different in utero DBP-exposed litters against a pool of RNA isolated from foetal testes of
3 different control (vehicle exposed) litters. We included ‘dye’ swap replicates giving a
total of 6 microarrays (6 data points per gene) for each region.
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eAthough there is data indicating that CYP17 is only expressed in Leydig cells
(Majdic et al J Endocrinol, 147: 285-293, 1995), our data suggests that
expression of this gene at the RNA level is not confined to this cell type.
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*The data suggest that the inhibitory effects of DBP on SF-1-regulated genes are
primarily on the INT (Leydig cell) region.
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Data from each group of 6 arrays was combined with an error weighted algorithm using
Rosetta Luminator software. Signature genes from each region were selected as
significantly ‘regulated’ if their combined P-value was less than 0.01. Rosetta Luminator
software was used to compare the two signature gene lists. This analysis identified
genes that were uniquely or commonly regulated by DBP in the two regions.

Table 1. Genes expression changes (p<0.01) at GD 19 that were (A) unique to the INT
(Leydig cell) region; (B) unique to the TUB (Sertoli cell/gonocyte) region; and (C)
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