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Abstract

Dioxins are among the widespread persistent organic pollutants in the environment,
which negatively affect the formation of female gametes in mammals. 2,3,7,8-
Tetrachlorodibenzo-p-dioxin (TCDD) is one of the most toxic congeners of dioxins
due to its high accumulation in adipose tissue. Investigating of the toxicological
effects of dioxins on mammalian fertility is a topic of great importance. In light of
the wide spread of these compounds in the Syrian environment and the limited
number of studies that clarify the molecular mechanisms, the pathways, and the
hormonal and histological changes resulting from the exposure to dioxins, which
occur within the female gonad cells and the accompanying effect on the fertility of
female generations, the aim of this research is to investigate the toxicological effects
of TCDD in female mice of the two generations (F1, F2) exposed indirectly, as a
result of gestational exposure of their

mothers to TCDD (F0). This implies the evaluation of gene expression of the
most important genes responsible for the response to dioxins in ovarian cells,
using real-time quantitative polymerase chain reaction (RT-gPCR). In addition,
the hormonal changes of estradiol were performed by immunological essay.
Moreover, the histological changes in the ovaries of F1 and F2 generations was
determined. In this study, mice mothers on the eighth day of their pregnancy
was exposed to a single oral dose of TCDD of 50 mcg/kg. Mother mice were
kept in standard conditions to obtain two generations (F1, F2). The results
showed that there were differences in the gene expression of TCDD-exposed
ovarian, according to generations, where we found an increase in the expression
of CYP11Al in F1 females and a decrease in its expression in F2 females. While
a decrease in the expression of 35HSD 2 gene was detected in both generations
(F1, F2), as well as a higher expression of CYP19A1 gene was observed in
females of both generations (F1, F2) compared to the control groups. This was
hormonally related to a net raise in the level of estradiol in (F1, F2) of the
experimental group, while histologically, several changes were observed, the
most important of which were atrophy in the size of the ovary in females of the
F2 generation, and the occurrence of necrosis in the layer of granular cells and
the dissolution of the oocyte and the nucleus of the ovarian follicles in
generations of (F1, F2). In addition, F1 of the experimental groups showed the
presence of congestion in the blood vessels. The male\female ratio of F2 and the
fertility of the two generations (F1, F2) also decreased. We concluded that
TCDD has the ability to change gene expression in the ovaries of generations
exposed indirectly as a result of pregnancy exposure of their mothers to this
compound, and that the high expression of CYP19A1, which was associated with
the rise of estradiol hormone, and the occurrence of necrosis in tissue samples,
may affect the proliferation of granulosa cells, that lead to disrupt on the
synthesis of steroid hormones, which ultimately leads to disturbances in the
fertility of generations female mice.
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.(STP Ovary Evaluation Working Group, Regan, 2005)

iRl Galls (RT-PCR) culad shaly CDNA aaie La LY Aligaiy anal (0 RNA total S U gadldiu) -
ol sl 3l S ) Sa B el 3 (Aesans [6 = N) ol sl Gmenll DRI 6 24 Lo
el zawi 0o RNA total S Wl palddiul ¢un ) Gleganall il aeal Cangll cljsall  Jsall
(Nano Drop s asslill Slea daulsy 035 Gl &5 (e (Macedo & Ferreira, 2014) 4kl s Trizol Jslas alasiul,
«(CYP11A1, 3BHSD 2,CYP19A1) <aagll li)sall dacgill culiallll Cacedas .technologies, Qiagen, Germany)
Lall yiad &8 ey 1 Jgasdl (8 dsimge cOludidlly (NCBI Ul sac B ) 5agalls cllyg B-actin duasyell &)5alls
oo .(M-MLV Reverse Transcriptase, SIGMA, USA) Jaall ailS ddaulg Sl B e lea cDNA aaial)
z »&ds -(SYBR Green-PCR Kit, QIAGEN, Germany) desll cailS Jlexivls ccangll cliysall Jjpall sl
200 as0a; cDNA 4S5 HlgagySae 1705 dolbey Ly daegn bl « algSae 20 028 Sl aasy Jelidl)
(Real-Time gPCR System. Agilent technologies gs: (= RT-gPCR Jlga ddauls Je il @;T, cde lill/alye sl
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Gene name Forward sequence (5'-3) Reverse sequence (5'-3')
R-actin 5'-AAGGCCAACCGTGAAAAGAT-3' 5'-TGGTACGACCAGAGGCATAC-3'
CYP11A1 5'-CACTTCTGGAGGGAGAGTGGC-3' 5'-AGTATCGACGCATCCTTGGGG-3'
3BHSD 2 5'-TGCCAGGGCATCTCTGTTGT-3' 5'-AGAGTTGGGCCCTGCAACAT-3'
Cyp19A1 5'-ATGCTGATTGCAGCCCCTGA-3' 5'-GGCTGGTACCGCATGCTTTC-3'

AN o) <all (Ct) Cycle threshold wdl olesd) Javsiall coung diald Loy dauls HlgalV) cliaie dilat
Cliall dojail) de seaall Gilied (RQ) Relative Quantification (o8Il juaill (8 owadl) Sasdll cacdg el clifsaally
DA Ge @l san Lo A 5 Lall Cile gaaall cilisal) (e Lellis g (F1,F2)
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(2,3,4,5) &) dshall & ma 5o LS p-value Jabadd U 2l Ll (i Cus «One-way ANOVA-Ordinary

E20 5000 Bplaay g.a"JJAS? sl S e g aall Gile ganall ga p-value ad :2 Jgaall

E2 Hormone CYP19A1 3pHSD 2 RT- CYP11A1 p-value
ELISA RT-PCR PCR RT-PCR
0,0001 0,0076 0,0290 0,0131 F1
0,0004 0,0191 0,0417 0,0100 F2
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