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What is Dravet Syndrome?

¢ Genetic epilepsy beginning in infancy that continues throughout adulthood

e Caused by mutation in Nav1l.1 coded by SCN1A gene which results in a
nonfunctional sodium channel that most affects inhibitory interneurons

e Patients can die of sudden unexpected death in epilepsy (SUDEP)
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Form of genetic epilepsy
Debilitating because frequent, intense seizure that affect everyday life
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Mouse Model of Dravet

e Engineered transgenic mice
with global and conditional
KO of SCN1A gene

¢ Cre-Lox recombinase
system allows targeting of
specific brain regions based
on promoter activity

¢ Mice exhibit phenotypes
similar to that observed in
Dravet
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Thi- We used a Cre-Lox recombinase to engineer conditional knockouts of SCN1A gene. We engineered a cre mouse, containing the cre gene behind the promoter, and cre is a recombinase enzyme that can modify DNA. We then also engineered a mouse in which the SCN1A gene was flanked by Lox-P sequences, which are a specific series of nucleotides that cre targets. When the two mice are bred together, the progeny will have both the cre gene and floxed gene, allowing for targeting of the SCN1A gene since the Cre enzyme recognizes these Lox-P sequences and splices out the SCN1A gene. This system allows specificity because cre can be placed behind a promoter unique to a cell type so SCN1A is only spliced in that cell type… so this allows for conditional knockouts of the SCN1A gene solely where the cre enzyme is expressed. 
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Genotyping

Sample collection

DNA extraction (Viagen method)
PCR

Gel electrophoresis and imaging
Analysis of results
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Physiology of SUDEP

e SUDEP has previously been determined to be associated with abnormal
cardiac activity and respiration

e Atropine blocks parasympathetic input to the heart and has been shown to
prevent bradycardia and suppress death
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Thi –Before jumping into the project that Linda and I worked on this summer, I’ll first give a little background on SUDEP. SUDEP/Sudden unexpected death in epilepsy is one of the most common causes of death in epilepsy. There has been some literature on SUDEP but the physiological mechanisms behind SUDEP are still unclear. SUDEP has been previously determined to be associated with abnormal cardiac activity. Specifically, when a mouse experiences a seizure, during the seizure, the mouse’s heart rate increases and then decrease after the seizure. Previous research has shown that atropine prevents this decrease in heart rate (aka bradycardia) that the mice experience post-seizure, and therefore, suppresses sudden death from epilepsy. In the first figure, we see that fewer mice experienced bradycardia after injection with atropine and similarly, fewer mice died after injection with atropine. Since previous research has shown that atropine affects heart rate, our study sought to ask “does atropine also have an effect on respiration?
-Bradycardia = decreased heart rate/activity 


Experimental Methods

e Conditional SCN1A WT (n=6) and KO mice (n=6)
e Global SCN1A WT (n=5) and KO mice (n=5)
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Explain how experiment was conducted first- plethysmography, pressure transducer connected to the chamber measures pressure changes  
Explain data
Filtered trace removes motion artifact 


.
Respiration Rate

e Atropine decreased Baseline of Respiration Rate

respiration rate in both
WTs and mutants

* No significant
difference in change
between WT and
mutant
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Thi- respiration rate: breaths/min, explain which are WT and which are mutant groups (Dlx56Cre- = WT for conditional KOs and Cre+ = mutant and Het SCN1a= mutant for global KOs)

Baseline respiration all started between 200-250 breaths/min and then atropine decreased respiration rate- but not significant change 


Tidal Volume

Percent Change of Tidal Volume After
e Tidal volume decreases

Atropine Injection
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Minute Ventilation

¢ Minute ventilation
decreases after atropine
injection - I

Percent Change of Minute Ventilation
After Atropine Injection

e Although it is not %_12
significant, atropine &
appears to have a smaller E_m
effect on the mutants 5 4
-50
60 DIXS6Cre- DIX56Cre+ WTSCN1A HetSCN1A
&
UW Medicine

SCHOOL OF MEDICINE Seattle Children's


Presenter
Presentation Notes
Thi- minute vent= air taken in/minute 


Coefficient of Variation (CV)

e CV decreases in WT and Baseline of CV
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Increases in mutant
e No significant difference 0s
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Heart rate variability depends on parasympathetic input to the heart  




Conclusions

e Atropine decreased respiration rate and had no significant changes between
WTs and mutants in a mouse model of Dravet
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Thi- Atropine has been shown to increase heart rate, as shown in this figure. Atropine’s effect on cardiac function seems to be more significant than its effect on respiratory function. This could be because cardiac function and respiratory function are two separate mechanisms and atropine affects each function in a different way. It could also be that the decrease in respiration is compensating for the increase in heart rate that the mice experience when atropine is administered, possibly because of the large dose of atropine. In addition, the heart and the lungs both have sympathetic and parasympathetic input. It has been suggested that the heart is governed more by its parasympathetic input when at rest. Thus atropine has a large effect on cardiac function in contrast to the lungs, which may have less parasympathetic input at rest so atropine has a smaller effect. So atropine’s effect to suppress death may be due to its effect on cardiac function rather than respiratory function. 
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Future Directions

e Longer baseline would allow more periods of stillness and better comparison
between pre and post injection

e Analysis of respiration with other parameters simultaneously (e.g. EEG, EKG)

¢ Different dosages of atropine and comparison with other drugs (e.g.
propranolol, N-methyl-scopolamine)
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Linda- include that using different dosages may allow us to access atropine’s entire effect on respiration in mice because it could be that the 1mg/kg dosage of atropine that we used was too high and resulted the decrease in respiration rate so we would like to also test lower doses 
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