Teratogen Pharmacology
Teratogenicity = the potential to produce major or minor, overt or latent, structural, functional, or 
behavioral abnormalities.
Drugs and environmental chemicals are responsible for 3% of all birth defects.
(Raymond removed a graph showing that teratogenic susceptibility peaks during the middle phase when organ differentiation occurs.)
Homocysteine and Folate
Women who lack 5.10 methylenetetrahydrofolate reductase will accumulate homocysteine.  Elevated homocysteine causes neural tube defects.
Dietary folate rescues this pathway by diverting homocysteine, thus preventing these defects.
(Raymond removed a diagram of homocysteine metabolism.)
Proven Teratogens
Warfarin



Androgens
Demerol



Progestins

Chlorambucil



Retinoids (Accutane)

Cyclophosphamide


Vitamin A

Methotrexate



Phenytoin

Thalidomide



Depakote

Drug properties that affect teratogenicity
1.  Lipid solubility.  The more lipid soluble, the easier the drug crosses the placenta.

2.  Size.  The smaller the molecule, the more easily it is transported across the placenta.

3.  Charge.  The less charged the molecule, the more easily it is transported across the placenta.

4.  pKa.  Fetal blood is slightly more acidic than maternal blood.  Therefore, weak bases such as 
Demerol can become “ion trapped” and concentrated in the fetus.  Demerol is even worse 
because in the fetus it is converted to an active metabolite that is excreted slowly.
Classification of teratogenicity
Category A = totally safe
Category B = controlled studies in humans suggest low risk

Category C = animal studies demonstrate teratogenicity, but the effect in humans isn’t known

Category D = these drugs are known human teratogens whose benefit in pregnant women may 
outweigh the risk if the drug is desperately needed

Category X = these drugs are known human teratogens whose benefit in pregnant women can 
never outweigh the risk to the fetus










