
Diagnostic Report:  Genetic Test for Canine Exercise Induced Collapse (EIC) 

Result: Clear 
See following page for interpretation

Interpretaion: 
 
Clear: Your dog is clear of the mutation associated with EIC.  This means that your dog has two copies of the normal
gene and therefore is highly unlikely to be susceptible to the classic syndrome of EIC.  However, this result does not
rule out the possibility that your dog could have a collapse condition that is different from the condition most Labrador
Retrievers have.
 
Carrier: Your dog is a carrier of the mutation associated with EIC.  This means that your dog has one copy of the
normal form of the gene and one copy of the mutated form of the gene associated with EIC susceptibility.   Our
research indicates that two mutated copies of the gene are almost always required for EIC susceptibility.  However, a
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small percentage of carrier dogs, such as yours, have collapsed under instances of intense exercise and/or
excitement/stress.  At present, we are unable to state if this collapse is the result of the EIC mutation, or from another
unidentified cause.  Also, please be aware that a carrier will pass a copy of the EIC gene on to half of its offspring.
 
Affected: Your dog has two copies of the mutation associated with EIC and is therefore highly susceptible to
episodes of EIC.  Your dog will pass a copy of this mutation on to all its offspring. Some dogs have died during an EIC
episode so we recommend that you have your dog stop exercising at the first signs of any weakness or wobbliness,
and that you have them avoid collapse triggers such as hunt test and field trial training, or upland game hunting.  Dogs
with susceptibility to EIC can often perform mild to moderate exercise without collapsing.
 
Further Information
 
Recent research at the University of Minnesota has identified a genetic mutation that is highly associated with EIC
susceptibility. This discovery was published in the October 2008 issue of Nature Genetics, one of the most highly
regarded journals of genetic research. The article can be found under the following citation: Patterson EE, Minor KM,
Tchernatynskaia AV, Taylor SM, Shelton GD, and Mickelson JR. (2008). A canine dynamin 1 (DNM1) mutation is
highly associated with the syndrome of exercise-induced collapse. Nature Genetics 40, 1235-1239.
 
We are testing for a single DNA base pair change in a specific gene, the DNM1 gene; therefore this can be referred to
as a gene mutation test. This situation is different from other types of genetic tests that describe only the identification
of a DNA marker that could be very far away from the EIC gene, and not be as highly predictive of the true gene and
mutation as desired. .
 
Scientists are always cautious in reporting conclusions regarding data to other scientists and to the public, and in so
doing usually try not to state anything has a 100% certainty of being correct. However, the chances that the DNM1
mutation is not associated with EIC are less than 1 in a trillion as reported in our Nature Genetics article.
 
We define EIC as a condition in which collapse usually occurs after 5 - 10 minutes of intense exercise and/or intense
excitement/stress. The first signs of an impending episode are typically weakness or wobbliness, especially in the rear
legs.  Most of the time, a dog with EIC will recover within 15 - 30 minutes of rest.   There are however, affected dogs
who have died during exercise or while resting immediately after an episode of exercise-induced collapse so
an affected dog's exercise should ALWAYS be stopped at the first hint of in-coordination or wobbliness.  
 
We have designated the letter E to indicate the mutant (EIC) form of the gene and N to indicate the normal form of the
gene. A dogs particular combination of N or E forms of the gene is known as its genotype. The genotype of a normal
dog is designated as N/N and is clear of the mutation.  The condition is most likely to be autosomal recessive, in which
a dog needs to have two mutated copies of the gene (E/E) to be affected.  However, it remains possible that a small
percentage of dogs with only one copy of the mutated gene (E/N carriers) might also collapse under specific
circumstances. N/N dogs do not have EIC, however, there are many other causes of collapse that can occur with
exercise.
 
Since available data points to EIC being inherited in a recessive fashion, it almost always requires that both parents
be either carriers (E/N) or affected (E/E) to produce a puppy with EIC.  The chance of any given puppy with EIC (i.e.,
with the E/E genotype) being born from a litter produced by parents of all possible genotypes is indicated in the
following table.
 

Chance of an EIC affected (E/E) puppy being born from parents of known genotypes 

For example, breeding an E/N sire to an N/N dam can only produce puppies that are E/N or N/N.  On the other hand,
breeding an E/N sire to an E/E dam gives a 50% chance that a puppy will have EIC, since puppies can be either E/N
or E/E.  All puppies from the mating of two E/E parents will be E/E, and thus susceptible to EIC.
 
We do not recommend selecting dogs for breeding based solely on their being N/N for the DNM1 gene. Such a
drastic strategy, although more quickly eliminating the possibility of producing E/E and EIC affected dogs, also has the
undesired result of potentially loosing many of the outstanding exercise and performance traits expected of many
superior lines of Labrador Retrievers. A breeding program that utilizes E/N or even E/E dogs can be logically
implemented by mating to N/N dogs and retaining E/N or N/N puppies for future breeding that also retain most or all of
the other highly desired characteristics. There is no chance of producing an E/E puppy if it is known that at least one

Sire's Genotype
N/N E/N E/E

Dam's Genotype
N/N 0% 0% 0%
E/N 0% 25% 50%
E/E 0% 50% 100%
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of the parents is N/N. In general we recommend matings that produce fewer carrier (E/N) dogs in each successive
generation.
 
Outlook and Treatment
Dogs with the E/E genotype and exhibiting signs of EIC are rarely able to continue training or competition. The best
treatment in most dogs consists of avoiding intensive exercise in conjunction with extreme excitement/stress and
ending exercise at the first sign of weakness/wobbliness. A few dogs have, however, responded to medical treatment
to the degree that they can re-enter training and competition at a high level.  However, no treatment has been 100%
effective in all dogs.
For additional information please refer to the following website:
www.vdl.umn.edu/vdl/ourservices/canineneuromuscular 
***** Disclosure of financial interests: This test was developed through financial support from the AKC Canine Health
Foundation. A portion of the proceeds from the test will be returned to the AKC Canine Health Foundation to further its
mission to improve the health of all dogs.  Drs. Mickelson, Patterson, and Taylor; and Minor, RN are the patent owners
of this genetic test and a portion of the proceeds will go toward patent royalties.
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