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Topiramate (TPM), an antiepileptic drug, is indicated as initial 
monotherapy or as an adjunctive therapy in patients with 
partial onset or primary generalized tonic-clonic seizures1. 
Recently, TPM has been evaluated for other neurological 
or psychiatric disorders such as migraine, bipolar disorder, 
borderline personality disorder, post-traumatic stress disorder 
and in combination with phentermine for the management of 
obesity2-6. 

Topiramate is a pregnancy category-D drug. Exposure of 
pregnant animals to topiramate, in clinically relevant doses, 
resulted in structural malformations including skeletal defects 
and reduced fetal weights in off-springs7. Topiramate should be 
used during pregnancy only if the potential benefits outweigh 
the potential risks. There is limited information on topiramate-
induced changes in placenta. Rats treated with high doses of 
Topiramate from day 9 to 12 of gestation revealed placental 
pathological changes8.

The placenta is a very important channel for the exchange 
of materials between the maternal and fetal blood9. The 
placental cells are the major source of the hormones required 
for the growth and development of the embryo10,11. These 
hormones ensure pregnancy maintenance and fetal growth 
and development12,13. The placenta is composed of several 
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Background: Topiramate was classified as pregnancy category D, which means that it possesses 
a potential risk to the fetus. An increasing evidence points to the risk of development of cleft lip 
and/or cleft palate (oral clefts) in infants born due to Topamax (topiramate) during pregnancy.

Objective: To evaluate the effects of the therapeutic doses of topiramate on the placental structure.

Design: An Experimental Animal Study.

Setting: Teratology Laboratory, Anatomy Department, CMMS, Arabian Gulf University. 

Method: Pregnant rats were treated with oral topiramate at doses of 50 and 100mg/Kg body 
weight. On day 20, the pregnant rats were sacrificed, and the placentae were collected and 
processed for histological evaluation.

Result: Degenerative changes in all three layers of the placenta (decidual, basal and labyrinthine) 
were observed. In the decidual layer, deposition of fibrous and hyaline materials were found in 
the cells, in addition to vacuolization and hemorrhages. In the basal layer, the trophoblast cells 
(giant, basophilic and glycogen cells) showed vacuolization, cytolysis and cyst formation. In the 
labyrinthine layer, there was an increased fibrinoid material and fetal mesenchyme. In addition, 
degeneration of cells and congestion of blood vessels were evident. 

Conclusion: The deleterious effects of the therapeutic doses of topiramate on the placental 
structure may play a role in its teratogenicity. These placental changes are not dose dependent.
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cell types, among which are trophoblast cells. These cells 
play a primary role in protecting the embryo from noxious 
xenobiotics, provide maternal support and prevent maternal 
immune rejection13. They also ensure nutrient/waste transfer 
required for normal growth and maturation of the embryo14. 
Rats resemble humans in that they exhibit hemochorial 
placentation; however, they have a shorter gestation period 
with a fully functional placenta present for only one week13,15,16. 
This makes the rat a reasonable model to study some aspects 
of placental development. Limited data exist in the literature 
regarding the effects of antiepileptic drugs on the placental 
structure. 

The aim of this study is to evaluate the effects of the therapeutic 
doses of topiramate on the placental structure.

METHOD

The following is the second part of the method used for our 
project which was divided into four parts (Ribs and Vertebrae 
– published, the other two are pending)7. Female Sprague-
Dawley rats weighing 150–250g were kept at the animal house, 
Arabian Gulf University - Bahrain, in an environmentally 
controlled room with ambient temperature (12-hours light/
dark cycles) in spacious wire mesh cages. Two weeks later, 


