
 

 
 

ABSTRACT 

 

THESIS: Dilantin alters levels of DNA polymerase delta in preimplantation mouse 

embryos during G1 and S phase in vivo. 
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 Dilantin (DPH) is a common anticonvulsant drug used to prevent seizures. 

It is known to be a human teratogen causing fetal hydantoin syndrome (FHS).  

FHS is characterized by multiple developmental and growth related abnormalities 

and mental retardation. Previous studies demonstrated that DPH slowed growth 

and division in preimplantation mouse embryos in vivo and in vitro.  DHP 

exposure in utero decreased the crown to rump length and weight of 25-35% of 

embryos and reduced the rate of endochondral bone conversion from cartilage.  

In vitro preimplantation mouse embryos treated with DPH at 5, 10 and 20 µg/ml 

showed a reduction of 25-35% in their development, and block at 2-cell or 3-4-

cell stages. These embryos also showed a prolonged DNA synthesis (S) phase 

during the second cell cycle.  Nuclear localization and concentration levels of 



 

 

cyclin A , the S phase cyclin, were also altered in vivo in 2-cell DPH treated 

embryos compared with NaOH control embryos during G1, S phase and G2 of 

the first, second and third cell cycles.  DPH altered patterns of expression of 

cyclin A were associated with cell cycle disregulation during preimplantation 

development.  The purpose of the current study was to determine whether DPH 

also affects the concentration of DNA pol δ catalytic subunit in 2-cell 

preimplantation mouse embryos at G1 and S phases, thus delaying DNA 

synthesis and contributing to FHS.  Immunofluorescence and confocal 

microscopy were used as tools to determine relative levels and distribution of 

DNA pol δ (for consistency with text) in the cytoplasm and the nuclei of DPH and 

NaOH treated 2-cell embryos at G1 and S phase of the second cell cycle.  DPH 

decreased DNA pol δdelta total embryo and nuclear levels by 43% and 36%, 

respectively, in G1 compared with NaOH controls.  Similarly, nuclear levels of 

DNA pol δ in DPH embryos in S phase near the G2 transition of the second cell 

cycle increased to 144% of NaOH control levels; there was not a statistically 

significant difference between total embryonic levels of late S phase DNA pol δ in 

DPH and NaOH treated control embryos.  The results indicated that DPH affects 

the levels of DNA pol δduring G1 and S phase near the G2 transition of the 

second cell cycle in preimplantation mouse embryos.  The significant alteration in 

the levels of DNA pol δ during S phase and its probable consequent altered 

polymerase activity could contribute to an explanation for the extension of S 

phase in preimplantation embryos observed by Blosser and Chatot.  Even more, 



 

 

the alteration in the levels of DNA pol δ and potentially in its exonuclease activity 

could lead to an increase in the rate of mismatches and mutations suggesting a 

likely explanation for some features of FHS. 

 

 

 

 


