HCM Recap and Questions for Maine Coon Breeders


This recap is prompted by the series of emails on the MCBFA list.  It addresses:

11.
What is HCM and why do we care?


12.
How do cats get HCM?


23.
What are the impacts of a cat with HCM?


34.
Can HCM be avoided or eliminated?


35.
What are the ethics for breeders?


46.
What is the status of a genetic test?




1.
What is HCM and why do we care?

HCM an acronym for hypertrophic cardiomyopathy.  HCM kills cats.  Their deaths range from immediate to prolonged agony.  The average cat with severe HCM lives for only several months despite therapy. 

HCM is a thickening of the left chamber of the heart, causing the heart to over-work.  The definitive technique to diagnose HCM is with ultra-sound of the heart—an echocardiogram.  Ideally, an echocardiogram to test cats for HCM should be performed by a board-certified radiologist or cardiologist.

There is a breed tendency for HCM among the American Shorthair, Devon Rex, Ragdoll, Persian, and the Maine Coon.
HCM also occurs in people.
2.
How do cats get HCM?

In 1995 the Department of Medicine, Bobst Hospital, New York reported that two-dimensional echocardiographs of 46 domestic cats evaluated in a subspecialty veterinary clinic had “a spontaneously occurring disease” like HCM in humans.  They concluded “Feline HCM may prove to be a valuable animal model of the human disease.”  [I include this here as evidence of a different cause.]
In June 1999 the School of Veterinary Medicine at UC Davis and Ohio State University College of Veterinary Medicine confirmed they had found HCM to be familial and inherited in an autosomal dominant manner among a colony of affected Maine Coon cats held at UC Davis.  The full text of their report is at http://circ.ahajournals.org/cgi/reprint/99/24/3172.  This had long been suspected by breeders.
In August 2005 the School of Veterinary Medicine at UC Davis and Ohio State University College of Veterinary Medicine reported “We have identified a causative mutation in the feline MYBPC3 gene that results in the development of familial HCM.”  That mutant gene known to cause HCM was present in a colony of affected Maine Coon cats held at UC Davis.  The abstract went on to say “Causative mutations have been identified in several sarcomeric genes, including the myosin binding protein C (MYBPC3) gene. Although numerous causative mutations have been identified, the pathogenetic process is still poorly understood.”

The abstract of their 2005 report is at PubMed (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16236761&query_hl=2) and Oxford University Press Journals (http://hmg.oxfordjournals.org/cgi/content/abstract/14/23/3587).  The full text is available on the Oxford website for a fee. 
The familial inheritance and the gene are autosomal dominant.  Autosomal means that it applies to cats regardless of sex.  Dominant means that only one gene (allele) of the pair being the mutant HCM gene is sufficient to cause death.  The disease has variable expression, meaning some cats are severely affected, others are only mildly to moderately affected, and some cats may not have evidence of the disease yet produce affected offspring. 

A cat that is homozygous for the HCM gene will pass it on to all of its offspring.  A cat that is heterozygous for the HCM gene will pass it on to about 50% of its offspring.

In the UC Davis study of 16 Maine Coon cats with HCM, the homozygous cats (having both genes in the pair) mostly died suddenly at a young age, while three of the 10 cats with only one copy (heterozygous) lived beyond eight years of age.  In other words, having two copies of the gene causes death quicker.  Furthermore, tests showed that when this gene is passed on from both parents, the result is 25% still-born kittens, 25% healthy kittens, and 50% that develop the disease after 1–6 years.  A cat which has been tested HCM-free at the age of 3 years can still develop HCM at the age of 5–6 years.

Additionally, kittens from affected-to-affected matings developed symptoms sooner then the kittens from other litters.  This suggests that modifying genes might also play a role.

As yet, it has not been shown whether or not the same mutation exists in just this one family of Maine Coons, or whether the same mutation is present in Maine Coon cats throughout the United States.  It is thought more likely that there are many different mutations present within the feline population leading to the many different manifestations of the disease. 

The Winn Feline Foundation reports:  “. . . it is possible for spontaneous mutations to occur in cats from normal parents.  These cats may then pass on their mutation to offspring.  We do not know how often spontaneous mutations causing HCM occur in cats.  Statistically, spontaneous mutations are more likely to occur in random bred cats than in pedigreed cats.”

To recap, HCM in one colony of Maine Coon cats was found to be familial and autosomal dominant.  Several mutant genes were found to be involved, but the exact relationships are still unknown.  It is believed that other breeds have different mechanisms. 

To date, no viral or dietary causes of HCM have been identified in humans or animals.  But dietary research with cats has been and still is primitive and does not compare populations fed raw meat with those fed cooked meat, nor do it thoroughly assess nutritional elements.  So, I do not think that dietary causes have been ruled out.  Also as diet can aggravate or minimize genetic illness in people, it is likely that it holds true for cats as well.
3.
What are the impacts of a cat with HCM?
First and foremost is the impact on the cat who either drops dead or endures a prolonged agony before dying.

Second is the cat’s human family who pay in time, money, and emotional distress.  It takes their time to care for an ill cat, their money to pay the inevitable vet bills, and their distress during the cat’s illness and after the death.  The death of a beloved pet leaves an emotional hole in the heart of the humans.  Even when a cat drops dead unexpectedly, an autopsy is likely to be performed—at the expense of the family.
4.
Can HCM be avoided or eliminated?

HCM caused by a mutant gene can be eliminated by completely removing breeding stock with the gene from breeding programs.  This means no breeder selects a cat for breeding until it has been verified to be free of the HCM gene.  

This sounds positive, but that is illusory.  The mutant gene has been found in one colony of 16 cats, not the entire population of Maine Coons.  And as yet there is no genetic test for the HCM gene, although one is anticipated—see below.  With such a DNA test it could take only one or two generations to clear the population of the genetic disease. 

The only test available to breeders was and still is the echocardiogram.  Its results are not fool-proof as practitioners can be under-skilled and individual cats may not evidence the disease at the time of the test.  Accordingly, a cat may pass the test and then later found to have HCM.  Typically cats evidence HCM after they have been bred several times.

5.
What are the ethics for breeders?

· Are there any valid reasons for causing kittens to be born who can be predicted to evidence HCM at some time in their life?

· What do you tell buyers of cats known or expected to have HCM?

· When is euthanasia appropriate?

· Are there valid reasons for acquiring breeding stock whose HCM status is unknown?

· Are there valid reasons for breeding cats before you know if they can pass on HCM to their kittens?

· In a breeding program, which is more important, health or type?

· Do we assume that all HCM is genetic?

I can imagine that if an accurate genetic test becomes available, breeders may keep kittens they would formerly have sold as pets, simply because the kittens are HCM-free.  Following this scenario a little farther, I can see the prices on HCM-free breeding stock going up.  At least to cover the cost of the test, but perhaps more because of supply and demand.

At this point we are stuck between breeding at all and breeding HCM-free cats.  We have no way to tell if a breedable cat has or will have HCM—until the disease appears.  If we assume that HCM is genetic in origin, then what will it accomplish to hold a stud or queen for some period of time, say 2 years, before breeding to give HCM a chance to manifest?

If we are concerned about the size of the gene pool, then we must turn to the origins of the Maine Coon:  the native Maine shag cat, of whom there are many, some already in breeding programs.

If we are concerned about inbreeding, then we must rate every prospective stud and queen by their profile of foundation cats.  I propose that in addition to the x-generation pedigree that is supplied with each cat sold, we also include a foundation profile:  the percentage by named foundation cat of their role in the pedigree.  Adopting this practice, while initially causing perhaps a good deal of work, can only improve breeding decisions.

6.
What is the status of a genetic test?
Paul Huntley of Lunarcoons provided information about a genetic test in a November 8, 2005 email.  To summarize the full text quoted below:

· Dr. Meurs, formerly of Ohio State University College of Veterinary Medicine and who was a key participant in the study that discovered the gene for HCM, has relocated to Washington State University Veterinary Teaching Hospital in Pullman, WA.  She plans to run a lab there to conduct the genetic testing.  She is currently in the process of setting up that lab.

· Initially this test will ONLY be valid for Maine Coons.

· She plans a website, complete with form submissions, and credit card processing,

· The test will be based on buccal swab samples, likely two swabs per cat.  Sample kits can be requested from Dr. Meurs’ lab via the website.

· There will be a nominal fee charged for this test to cover materials, labor, etc.  The fee is likely to be US $60.00 per cat, or US $51.00 per cat if five or more cats are submitted together. 

· Processing will be relatively quick—1–2 weeks, assuming no backlog at the lab.  Reports will be mailed back to the owners. 
Here is the full text of Paul’s email:

I've recently been exchanging emails with Dr. Meurs, and have spoken this week with Dr. Kittleson and Dr. Lyons about plans for wider testing, so I thought I would pass along what I've learned. 

First off—Dr. Meurs has arrived in Pullman, WA, and is settling into her new digs at the Washington State University Veterinary Teaching Hospital. She is busy setting up her lab, and has made good progress. 

Reagents and supplies for this DNA test have been ordered. Dr. Meurs has, just this week, hired an excellent lab technician to work with her processing samples and running the tests. Dr. Meurs has connected with a group at WSU that is helping her set up a website, complete with form submissions, and credit card processing, all in preparation for testing our samples. 

Currently, the plan is to run this test only at the lab at WSU, and under Dr. Meur's supervision. There may be other labs in the future that will run this test, perhaps at a lab in Norway, Michigan State University, and at the Veterinary Genetics Laboratory at UC Davis here in California. However, licensing arrangements, patent considerations, etc, etc, are subjects for the lawyers and accountants to work out, so for the time being, WSU will be the place. 

The test will be run from buccal swab samples. Likely, two swabs per cat. Sample kits can be requested from Dr. Meurs lab via the website (once it is up and running). Taking a buccal swab sample is a simple procedure that can be done by breeders at home—not requiring a trip to the vet, and not requiring a blood draw. After receiving the cytology brushes, they are swirled quickly between the cheek and gum for 10–20 seconds or so, and then air dried. Cats should have food withheld for 30–60 minutes prior to sampling. Young kittens can be swabbed, but care must be taken to ensure no mother's milk is present in the mouth, as that represents contamination. The samples are relatively stable, and can be mailed back to the lab. No other special handling will be required. 

There will be a nominal fee charged for this test, to cover materials, labor, etc. The fee is likely to be US $60.00 per cat, or US $51.00 per cat if five or more cats are submitted together. 

Processing will be relatively quick—1–2 weeks, assuming no backlog at the lab. Reports will be mailed back to the owners. Dr. Meurs reports that her lab will be ready to accept samples in as little as two-four weeks, but at this time of year, the US Postal system is at it's busiest, so it is safe to say that by the first of next year, we should be able to begin submitting samples. 

Again, as this test was developed by using the Maine Coon colony at UC Davis, this test will ONLY be valid for Maine Coons at the present time. Also, as it is not known if this is the only mutation causing HCM in Maine Coons, it will be very important to continue regular screening of breeding cats by echocardiogram. However, given the genesis of the colony, it is entirely likely that this mutation is a predominant one in the Maine Coon breed. It is likely to be other mutations of other genes in other breeds, and those tests will need to be developed separately. 

Finally, this research is ongoing, and there may be other mutations in this or other genes in Maine Coons, and almost certainly there are other mutations of other genes in other breeds that cause HCM. This research has largely been funded by individual donations. The best place to donate money to support HCM research is through the Ricky Fund, a special fund under the umbrella of the Winn Feline Foundation. See: http://www.winnfelinehealth.org/ricky-fund.html

It appears that one value of the genetic test is to locate the presence of the HCM gene in the general population of Maine Coon cats.  Then we can begin to correlate the gene with the manifestation of the disease.
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