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Scope of Lecture  

• What is a seizure?  

• Treating idiopathic epilepsy  

• Introduction to genetics  

• Genetics of Idiopathic epilepsy  

Copyright Clare Rusbridge 2015 



What is a seizure?  

Abnormal brain electrical activity 

Sudden episodic transient neurological signs  

• Involuntary muscle movements  

• Sensory disturbances  

• Altered consciousness  

Paroxysmal discharge  Copyright Clare Rusbridge 2015 



What is a seizure?  



Seizure type depends source  
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Focal seizure 

USA study 79% affected Vizsla  

• Limb / head tremors  

• Staring  

• Pupillary dilatation 

• Facial twitching  

• Lip smacking 

• Salivation  

• Vomiting  

• Without loss of consciousness 
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May progress to a 

generalised seizure  

J Vet Intern Med. 2003 May-

Jun;17(3):319-25. 



Causes of seizures  
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Idiopathic epilepsy  
 

 • Definition  

– unknown cause other than possible hereditary 

predisposition;  not in consequence of some other 

disease or injury  

• Majority genetic (i.e. inherited) in the dog 

– Prevalence 0.62% general canine population first 

opinion veterinary practice  

– Breed epilepsy prevalence greater than 1-2% 

suggests inherited tendency  



Top epilepsy “breeds” (UK) 
(ranking in number registrations KC 2011)  

• Cavalier King Charles Sp. (6) 

• Cocker Spaniel (2) 

• Springer Spaniel (3) 

• Boxer (11) 

 

• Jack Russell Terrier 

• Golden Retriever (5) 

• Border Terrier (7) 

• Yorkshire Terrier (18)  

• Dalmatian 

• Labrador retriever (1) 

• Border Collie 

• German Shepherd (4) 

• Staffordshire Bull Terrier (8) 

• Crossbreeds  

Also in top 10 for epilepsy Sweden  
Copyright Clare Rusbridge 2014 



Vizsla 8/1260  

(0.6% epileptic dog population)  



What is idiopathic / inherited epilepsy?  

Ion channel disorders? 
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Diagnostic approach 

• History  

• Clinical and neurological examination 

• Rule out “in blood” causes  

– Blood tests +/- urinalysis  

• Rule out “brain” causes 

– Repeat neurological examination  

– Diagnostic imaging (CT and MRI) 

– Testing for metabolic disorders 

– DNA testing?  

– EEG?  

  



To MRI or not to MRI 

• Advantage 

– Rules out the “nasties” 

– Can help with decision making for treatment 

• Disadvantage 

– Expensive  

– Not a specific test for inherited epilepsy  

– For animals with  inherited epilepsy does not 

necessarily help with prognosis or treatment  

– Requires general anaesthetic  
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Epilepsy specific protocol  

-demonstrating encephalitis  
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Lecture notes?  
http://inpractice.bmj.com/content/3

6/Suppl_1.toc 



Treatment of Epilepsy  

Dx Epilepsy  



Seizure control unacceptable 



Seizures not controlled? 

• Ensure blood concentrations adequate 

• Increase current therapy  

• Switch to different primary drug combination  

• Add or switch to novel antiepileptic drug 

– Propentofylline  Levetiracetam 

– Topiramate   Gabapentin 

– Zonisamide   Pregabalin  

 



Introduction to genetics  

Copyright Clare Rusbridge 2015 



Inherited disease  

• Simple (single gene) 

– e.g. urate stone disorder  

• Complex 

– e.g. idiopathic epilepsy  

• Susceptibility to immune mediated disease  

– e.g. Vizsla inflammatory polymyopathy  

• Inherited susceptibility to neoplasia 

– e.g. brain tumour  Boxer dogs   
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Single gene disorder 
Simple autosomal recessive  

Unaffected  

Carrier 

Dam 

Unaffected  

Carrier 

Sire 

25% Affected  

Offspring 

25% Clear   

Offspring 

50% Carrier 

Offspring 
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Commercial DNA test 



Breed wide testing  



Complex inheritance 

• Polygenic traits 

– genes interact, or add up, to produce one 

result 

• Multifactorial traits 

– Genetic factors  

– Environmental factors 

– Threshold effect  

• Disease occurs when “correct” 

combination of environment and genetic 

e.g. diabetes mellitus  



Coat Colour 

Labradors  



Complex inheritance  
selection for desired conformation  



Environmental effect?   



Wobbler’s syndrome 



Caudal cervical spondylomyelopathy  

UK Breed standard  - neck  
 

Dalmatian - Fairly long, nicely arched, light & tapering. Entirely free 

from throatiness. 
 

Dobermann - Fairly long and lean, carried with considerable nobility; 

slightly convex and in proportion to shape of dog. Region of nape 

very muscular.  
 

Great Dane - Neck long, well arched, quite clean and free from loose 

skin, held well up, well set in shoulders, junction of head and neck 

well defined. 
 



Inherited susceptibility to 

immune medicated disease  

Facial tumour Tasmanian devil  



Inherited susceptibility to immune 

mediated disease  

• Major histocompatibility complex  

dog leukocyte antigen - DLA  

– recognition of self and non-self 

– highly polymorphic genes (i.e. many variations) 

• advantage survival against infectious diseases   

• females preference for mates with dissimilar MHCs 

• selective inbreeding restriction DLA haplotypes  

– susceptibility to infectious diseases  

– susceptibility to immune mediated conditions 



Pug encephalitis  

• susceptibility associated  DLA region chromosome 12 

• female, fawn, < 7y predisposed 

• 2 copies  = 12.75 x more likely Pug encephalitis  

• Breeders advised to avoid breeding dogs with 2 
copies gene.  



Genetic susceptibility  

Cancer 

Gliomas – Boxer dogs   



Genetics of Idiopathic epilepsy 
The challenge  of finding the genes in a complex disorder  
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Heritability of epilepsy  

• Most epileptic dogs do not have epileptic 

parents and epilepsy can skip generations   

– Autosomal recessive  

– Unaffected dogs may be carriers  

• Often high e.g. Irish Wolfhounds = 0.87 

– if one knew what to select for it could be “bred out” 

– Disease may be influenced by other as yet 

unknown factors 

– More than one gene  
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Finding generalised IE genes  
Work in progress for many breeds  

http://www.canine-epilepsy.net/ 

• 9909 DNA samples (28/1/11)   

– 108 different breeds  

– 1578 affected dogs 

• University of Missouri  

• University of Minnesota  

– Australian Shepherds, Beagles,  

– English Springer Spaniels 

– Greater Swiss Mountain Dogs, Vizslas 
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Ned Patterson 

Minnesota  



Canine epilepsy - no easy answers  

• ? link between and a few specific genes 

– CACNB1 Vizsla 

– CHRNB2 Greater Swiss Mountain Dog 

– KCNQ3 and LGI1 Beagle  

• Not causal  

• canine epilepsy due multiple genes 

 

Funded AKC Canine Health Foundation 
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Genetics of epilepsy is complex   

• Different genes influence  

– Tendency for epilepsy  

– Age of onset  

– How bad it is  

– Responsiveness to drugs  

• If we understood the genetics 

– We could prevent epilepsy  

– Find better ways of treating it  
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How do you tackle complex inherited 

disease in a breed?  

• Don’t breed from affected dogs  

– But what if first signs are at 5 years plus?  

• Find the gene(s) !!!  

– Good phenotyping  

• good controls   

• Accurate diagnostic tests  

– Submit left over blood from diagnostic tests 

• Breeders, vets and researchers must work together  
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Problem - Age of Onset of Epilepsy  
Irish Wolfhounds  

1st seizure by  

3yrs in 82% bitches 

4yrs in 83% dogs  

 

1 in 5 ! 
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Age of Onset of Epilepsy  
Belgian Shepherds 

mean 3.3 years (range 0.5 – 8.0 years) 
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Vizsla  

• No significant gender predisposition  

– males slightly overrepresented (59%)  

• median age seizure onset 3y  
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Complex inherited disorders  
Avoid Matador breeding (popular sire syndrome) 



Avoid Matador breeding  

(popular sire syndrome) 

• Widespread dissemination of dog’s genes before long 

term impact determined  

• Avoid overuse of young unproven dogs (< 5y?) 

• Scandinavia - no more offspring than equivalent to 5% 

puppies registered for that breed over 5yrs 

• UK Kennel Club 
– “if the sire has been health checked and can produce disease free 

offspring it is better that it be allowed to continue siring rather than 

unhealthy sires being used”   

– but no individual can have perfect DNA and most dog health issues are 

caused by recessive genes!  

– Mate Select program?? 
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Thank you for listening!  

Any questions?  


