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Legemiddelbehandling av gravide og nyfødte barn er utfordrende da 
medisiner potensielt kan virke forstyrrende inn på prosesser som er sentrale 
for korrekt hjerneutvikling. Denne oppgaven har utforsket modellsystem og 
markører som kan anvendes for å øke kunnskapsgrunnlaget rundt sikker 
legemiddelbruk hos disse pasientene. I oppgaven ble tre viktige legemidler 
som brukes til behandling av blant annet lungesykdom og epilepsi undersøkt, 
og resultatene samsvarer med data fra andre modellsystem og kliniske 
studier.   
 
 
Clinical pharmacology in obstetrics and pediatrics has been a neglected research area, and 
the provision of evidence-based treatment options for pregnant women and children is a 
current priority. To better reflect the immature organ systems in the fetus and newborn, 
implementation of new juvenile animal models in nonclinical safety assessment of 
pharmaceuticals should be expanded. This thesis explores possibilities of the chicken 
embryo for this purpose, focusing on cerebellar development. The cerebellum serves as a 
model organ for general neurodevelopment but is also involved in the pathophysiology of 
e.g., autism spectrum disorder. Additionally, in vitro cultured neurons and the 
continuous cell line PC12 were utilized for mechanistic studies in this thesis. To achieve 
correct structure and functionality of the central nervous system, it is critical that 
developmental processes such as cell division, differentiation, migration, and cell death 
are tightly regulated. Important regulators of these processes in the cerebellum include 
the proteins PAX6, MMP-9, and NGFI-B, which we utilized as biomarkers. Prenatal drug 
exposure may increase the risk of neurological disorders, and dexamethasone, valproic 
acid, and lamotrigine have all been linked to autism spectrum disorder in human 
epidemiological studies. Testing these drugs in our model systems revealed that they 
affected the expression of the developmental biomarkers listed above. The thesis 
concludes that the chicken embryo shows potential in nonclinical studies and that PAX6 
and MMP-9 can be utilized to assess effects on cerebellar development. 

 

 

 


