Fox J, Barthold S, Davisson M, Newcomer C, Quimby F, Smith A, eds. 2006. The Mouse in Biomedical Research, 2nd edition Elsevier Academic Press, San Diego, CA
Volume 3 - Normative Biology, Husbandry, and Models 
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QUESTIONS

Mouse Models of Human Epilepsy

1.
The prevalence of epilepsy in the human population is:  

a.
1% 

b.
4% 

c.
10%

2.
Which common models for generating acute seizures in nonepileptic mice are used in testing Anti-epileptic drugs (AEDs): 

a.
maximal electroshock seizure; 

b.
pentylenetetrazole (PTZ) seizure tests  

c.
A & B.

3.
The ideal animal model for human epilepsy should have the following characteristics:  

a.
similar etiologies   

b.
similar electrophysiological patterns   

c.
similar behavioral expressions   

d.
onset at specific developmental  ages   

e.
specific histologic changes   

f.
precipitation by specific environmental stimuli  

g.
responsive to similar anti-epileptic drugs  

h.
all of the above

4.
Mouse models for human familial epilepsies include the following mutations: 

a.
disruption of voltage-gated sodium channel (SCN2A); 

b.
Disruption of voltage-gated potassium channel (KCNA1); 

c.
GABA-receptor knock-out mice; 

d.
Distruption of cystatin B (CSTB) 

e.
All of the above

5.
True or False:  Tottering, leaner, rocker and rolling mice carry mutant alleles in a voltage-gated calcium channel gene. 

6.
True or False:  Tottering, leaner, rocker and rolling mice exhibit nonconvulsive episodes that resemble human absence (petit mal) seizures. 

7.
True or False:  The lethargic mouse exhibits a mutation in a voltage-gated calcium channel β4 subunit gene, resulting in absence seizures, ataxia and dyskinesia.  

8.
True or False:   The lethargic mouse was the first example of a nonpore-forming calcium subunit causing epilepsy in animals.   

9.
True or False:  Heterozygous weaver mutant mice have generalized seizures which may end in death, while homozyogotes develop severe ataxia, hyperactivity and tremors.  

10.
 True or False:  The neurologic pathology in the weaver mutant mouse  is due to a loss of selectivity of the GIRK2 inwardly-rectifying potassium channel.  

11.
True or False:  Mutations in the KCNA1 gene have been identified in human patients with episodic ataxia type I.  

12.
True or False:  Deletion of a portion of the  Kv1.1 channel (the mouse homolog of human KCNA1) results in megencephaly in the mceph/mceph mouse.   

13.
Angelman syndrome is a human disease characterized by severe mental retardation, hyperactivity, incoordination and craniofacial abnormalities. The majority of Angelman Syndrome patients also have:  

a.
epilepsy; 

b.
deletions or disomy of chromosome 15q11-q13; 

c.
both

14.
True or False:  Abnormalities in GABA have been associated with epilepsy, and a number of anti-epileptic drugs specifically target GABA receptors.  

15.
Symptoms displayed by garbrb3  knockout mice include: 

a.
hyperactivity, 

b.
learning and motor deficits;

c.
increasing seizure susceptibility and severity with age; 

d.
all of the above.

16.
True or False:  Unverricht-Lundborg disease is a relatively common form of progressive myoclonus epilepsy, exhibiting severe stimulus-sensitive myoclonias with ataxia and cognitive decline. This disease is due to a mutation in the cystatin B gene (CSTB)   

17.
True or False:  Lafora bodies are an aggregation of abnormally branched glycogen molecules into large dense inclusion bodies in brain tissue. 

18.
True or False:  Lafora disease is inherited as an autosomal recessive in humans and presents as sporadic myclonus progressing to ataxia and dementia before the patient is 30 years of age. 

19.
True or False:  Jerky mice develop seizures with age but lack detectable brain pathology. 

20.
True or False:  Stargazer mice have prolonged absence seizures from weaning throughout their life.  
21.
Frings mice:   

a.
  experience audiogenic seizures;  

b.
inherit seizure susceptibility as a autosomal recessive trait; 

c.
respond well to a variety of anti-epileptic drugs;  

d.
are commonly used to screen new antiepileptic  drugs; 

e.
all of the above

22.
True or False:  Disruption of the 5-HT2C receptor gene (serotonin receptor) in mice produces spontaneous and sometimes fatal  seizures, however, no mutations in serotonin receptors have been discovered in genetic forms of human epilepsy.  

23.
True or False:  The slow wave epilepsy (swe) mutant mouse has a point mutation in the Na/H exchanger (NHE) protein, a “house-keeping gene” which regulates pH homeostasis.

24.
True or False:   More than half of swe homozygotes die before weaning from severe spontaneous tonic-clonic seizures.  

25.
True or False:  The swe mutation is also associated with progressive neuronal degeneration of the cerebellum and with ataxia.  

26.
True or False:  Cyclin-dependent kinase 5, Cdk-5, is activated in the nervous system by specific expression of activators p35 and p39. Mice with targeted disruptions of p35 expressed spontaneous and sometimes lethal seizures.

27.
True or False:  In mice with targeted disruptions of the p35 activator of Cdk-5, structural abnormalities in dentate granule cells resemble those in human patients with temporal lobe epilepsy (TLE).  

Symptomatic epilepsy

28.
True or False:  Electroconvulsive shock – brief impulses through corneal or ear-clip electrodes – and pentylenetetrazole (PTZ) are used to characterize the wide variation in susceptibility to seizures in inbred mouse strains  

29.
True or False:  The DBA/2 mouse is highly susceptible to seizures from a variety of stimuli, while the B6 is relatively resistant. 

30.
True or False:  Mice susceptible to AGS are also generally more susceptible to other seizure stimuli.  
31.
Kainic acid exposure 

a.
causes acute severe seizures in mice; 

b.
mimics temporal lobe epilepsy in humans; 

c.
triggers neuronal loss and reorganization and mossy fiber sprouting in dentate gyrus; 

d.
All of the above

Chronic epilepsy

32
True or False:  Mice exhibiting audiogenic seizures are a model for generalized brainstem or reflex epilepsies in humans.

33.
True or False:  The DBA/2 strain susceptibility to seizures is associated with decreased brain serotonin concentrations. 

34.
True or False:  Because cortical EEG abnormalities are not seen in the DBA/2, the suspected origin of seizure activity is brainstem. 

35.
True or False:  The DBA/2 may also be useful model for Sudden Unexpected Death in Epilepsy (SUDEP)which accounts for about 17% of deaths in epileptic patients.  
36.
True or False:  Long-term potentiation (chronic stimulation) may “prime” animals which are not susceptible into becoming susceptible. 

37.
True or False:  Deficiency of brain Ca or Mg-stimulated ecto-ATPase may be associated with increased seizure susceptibility. 

38.
Inheritance of epilepsy may be simple or complex. Among the genes associated with susceptibility to epilepsy are included: 

a.
the mass1 gene;

b.
 jams1 gene; 

c.
 the Asp family of genes (1, 2 and 3);

d.
the Ahr  gene; 

e.
All of the above

39.
Susceptibility to seizures is influences by: 

a.
hormone status; 

b.
circadian rhythms; 

c.
age; 

d.
all of the above.

40.
True or False:  An Epilepsy Prone (EP) line was bred from Balb/C stock, associated with absent or partial corpus callosum and abnormalities in the basal forebrain.  Asp-3 is involved in the EP model as is genomic imprinting.  

41.
True or False:  Although the phenotypes are similar, the genetic mechanisms in the EP line appear to be completely different from those in the D2 mouse model. 

42.
True or False:  The EL mouse is an extensively-studied model for human idiopathic epilepsy.  The interictal EEGs of these mice resemble those of human epileptics, and the physical symptoms of the seizure are similar to those experienced by human patients. 

43.
True or False:  Seizures in the EL mouse are induced by gentle handling but the induction is age-sensitive.  This “kindling” phenomenon is similar to the effect seen in gerbils, “seizures beget seizures.”  
44.
True or False: Seizure susceptibility in the EL mouse is not a simple Mendelian trait but involves multiple genes and environmental factors.  
45.
True or False:  The genetic complexity of epilepsy in mouse models may be confounded by sustained stress during the seizure-testing procedure, which can cause seizures in non-susceptible mice exposed to repeated stimuli.  

46.
True or False:  Emotional stress (fear, excitement, anxiety) is recognized as an environmental factor precipitating seizures in humans.  

47.
Which of the following diets is most effective in reducing the onset of epilepsy in juvenile EL mice? 

a.
 ad libitum; 

b.
ketogenic diet; 

c.
calorie restricted diet. 

48.
True or False:  Young male EL mice have an unusually high incidence of sudden death, associated with abnormal ejaculation and urethral obstruction.   
49.
Neurochemical changes which may be related to seizures in the EL mouse are 

a.
an increase in the calcium-dependent release of aspartate in the hippocampus; 

b.
an increase in the ATP-dependent uptake of glutamate, 

c.
reduced level of GABA-nergic inhibition in the hippocampus; 

d.
altered brain levels of acetylcholine, ammonia, glutamine, taurine, serotonin, and some metals.  

e.
all of the above

50.
True or False:  The SWXL-4 is a recombinant inbred which has exhibited susceptibility to epilepsy similar to that of the EL mouse.   
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