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Investigation of Altered Gene Expression and
Hormonal change Resulting from Exposure to
TCDD of Genes Involved in the Estrogen
Biosynthesis Pathway in Ovarian Cells of
Female BALB/c Mice

N. Aldelli®, Ch. Soukkarieh®, A. Hanano®

Abstract

Dioxins are persistent organic halogenated toxins. Their toxic effect
appears through continuous activation of the Aryl-hydrocarbon
Receptor (AhR), a receptor protein within cells, which prevents it
from performing its role in maintaining homeostasis, which in
vertebrates leads to changes in the gene expression of many genes,
which may result in changes in cell growth and differentiation,
changes in metabolic and signaling pathways, and thus an
imbalance in hormonal balance. Thus, multiple damages appear that
vary according to the type of organism that is exposed to it. Due to
lack of data on molecular mechanisms that occur within the cells of
the female gonads after experimental doses of these compounds and
associated effect on the steroidogenesis, which affects fertility of
exposed females.

the aim of this research is to investigate the toxicological effects of
TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin), which belongs to
family of the most toxic dioxins, by studying the relative change in
gene expression of several genes within estrogen biosynthesis
pathway which responsible for transport and metabolism of
necessary cholesterol for synthesis of sex hormones were present in
the ovarian theca cells, the genes are (AhR, CYP1Al, LHR,
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CYP11Al1, 3BHSD 2, HSD17B1, CYP19Al) by using real-time
quantitative polymerase chain reaction (RT-qPCR). In addition, the
hormonal changes of estradiol were performed by immunological
essay. Where we dosed adult female mice of the BALB/c strain with
a single oral dose at the age of 10 weeks, with two concentrations
(25, 50) ug/kg of TCDD and compared them with the control group.

The results of our study concluded that TCDD has the ability to
alter the gene expression of the most important genes responsible of
dioxin detoxification and gens within the biosynthetic pathway of
estrogen in the ovaries of exposed females, by depending on the
concentration of the dose given, accompanied by the hormonal
disruption of estradiol hormone, thus the possibility of changing
levels of steroidogenesis enzymes, and the impact of this on the
synthesis of steroid hormones, that necessary in regulating of
ovarian function, which could ultimately lead to disorders in fertility

Keywords: TCDD, AhR, Ovarian, Gene Expression, Estradiol
hormone, RT-gPCR.
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