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the Fetal Mouse Thymus and Liver

Elizabeth Gayle Besteman
Abstract

Diethylstilbestrol (DES) and 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) have been identified as
immunotoxicants causing thymic atrophy, thymocyte hypocellularity, phenotypic changes
detected by CD4 and CD8 surface antigens, and progenitor T-cell targeting in the fetal mouse.
We hypothesized that gestational exposure to these two compounds may lead to comparable
histologic and gene expression alterations in the fetal mouse thymus and liver. Treatment of
pregnant C57BI/6 mice with doses of 5 or 10 ug/kg TCDD or 48 ng/kg DES by oral gavage on
gestation days (gd) 14 and 16 severely depressed day 18 thymic cellularity. Histologic evaluation
of day 18 fetal thymuses showed disruption of normal cortico-medullary architecture after TCDD
or DES. Decreased thymocytes density was noted primarily in cortical zones where pyknotic
cells were increased by either TCDD or DES treatment. Using day 18 thymocyte suspensions
and flow cytometry, 7-AAD showed decreases in viable thymocytes from TCDD- or DES-treated
fetal mice, and concomitant increases in thymocytes in early apoptosis. When thymoctyes were
do-identified with CD4 and CD8 cell surface antigen expression, enhanced apoptosis occurred in
CD4'CD8" phenotype after TCDD treatment. After DES exposure, increased apoptosis occurred
in CD4'CD8 and CD4°CD8" thymocytes. Both TCDD and DES increased liver to body weight
ratios and decreased ratios of hematopoietic cells to hepatic cells present. Cytomegaly was seen
in hepatocytes of TCDD and DES treated animals, and these cells had more variable features,
such as increased cytoplasmic basophilia and more prominent nucleoli. Real time quantitative
PCR demonstrated that DES decreased c-jun, bcl-2, and PKCo mRNA expression. These results
suggest a shift away from proliferative activity and may reflect alterations noted predominantly in
the hematopoietic population. TCDD increased c-jun mRNA expression with modest decreases

in PKCa, and marked decreases in p53 also noted. Decreases in p53 suggest a pro-proliferative



status of hepatic cells, while decreases in PKCo may indicated decreases in phosphorylation of
substrates required for normal cell cycle progression. The increased c-jun suggests that this gene

may play a role in the hepatocyte hyperplasia, as well as the diminution of hematopoiesis.
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ABBREVIATIONS

7-AAD 7-aminoactinomycinD

AhR aryl hydrocarbon receptor

APC antigen presenting cells

ARNT aryl hydrocarbon nuclear translocator protein
BERKO estrogen receptor beta knockout
cDNA complementary deoxyribonucleic acid
CFU-GM colony forming unit-granulocyte macrophage
CT comparative threshold

DC dendritic cell
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FTOC fetal thymus organ culture

GD gestation day

HAH halogenated aromatic hydrocarbon
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IL interleukin

MRNA messenger ribonucleic acid

NK natural killer cell

NOAEL no observable adverse effect

OVA ovalbumin

PCDD polychlorinated dibenzodioxin

PCDF polychlorinated dibenzofuran

PCB polychlorinated biphenyl

PCR polymerase chain reaction

PE phycoerythrin

PFC plaque forming cell

RTPCR reverse transcription polymerase chain reaction
SP single positive

SRBC sheep red blood cell

TCD 3, 3°, 4, 4’-tetrachlorobiphenyl
TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin
TcR T cell receptor

Tdt terminal deoxynucleotidyl transferase
TEQ toxic equivalency factors

TG transgenic

TUNEL terminal dUTP nick end labeling
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