
DCM in Dogs: Taurine's Role in the Canine Diet

What is taurine-deficiency dilated cardiomyopathy (DCM), and how can dog owners prevent it? (Hint: It involves
more than just grain-free foods.)

By Linda P. Case, MS

TAURINE FOR DOGS: OVERVIEW

Taurine Is Needed For:

1. Healthy heart function
2. As a component of bile acids
3. Retinal function
4. Reproductive health

Dietary Risk Factors for Reduced Taurine Status:

- Low-protein diet (limited taurine precursors)
- Heat-damaged or poor-quality protein sources
- High dietary fiber (i.e., rice bran, beet pulp, cellulose)
- Lamb and rice diets (speculated)
- Plant-based protein sources (peas, lentils, legumes) (speculated)

Possible Risk Factors for Taurine-Deficiency DCM:

BREEDS
American Cocker Spaniel
English Setter
Golden Retriever
Labrador Retriever
Newfoundland
St. Bernard

SIZE
Large-breed dogs
Dogs with slower metabolic rates

DIET
Factors that reduce taurine production
Factors that increase taurine-degrading microbes in the intestine
Factors that reduce bile acid production

In mid-July 2018, the U.S. Food and Drug Administration (FDA) released an alert (https://www.fda.gov/animalveterinary/newsevents/cvmupdates
/ucm613305.htm) to veterinarians and pet owners regarding reports of increased incidence of a heart disease called canine dilated cardiomyopathy
(DCM). This disorder is characterized by weakening of the heart muscle, which leads to a decreased ability of the heart to pump, and if untreated, to
cardiac failure. The reported cases occurred in breeds that are not considered to be genetically predisposed to this disorder.

Further, a significant number of the dogs were found to have reduced levels of circulating taurine in their blood and have responded positively to taurine
supplementation. It is speculated that these cases are related to the consumption of foods that negatively affect taurine status, leading to taurine-
deficiency DCM. Foods containing high levels of peas, lentils, other legume seeds, and/or potatoes were identified by the FDA as potential risk factors.
These ingredients are found commonly in foods that are formulated and promoted as “grain-free.”

As these things go, there followed a lot of hype and a fair bit of hysteria in response. Let us avoid this type of reaction and instead look at the evidence:
What do we currently know about the role of diet and taurine in the development of DCM in dogs – and how is it that “grain-free” foods have been
recently targeted as a possible dietary cause?
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Taurine

It’s not the lack of grain, but the increased inclusion of other plant-source ingredients in grain-free and other dog foods that are being implicated in diet-linked DCM.

Signs of Dilated Cardiomyopathy (DCM) in Dogs

DCM is a disease of the heart, which causes the heart muscles themselves to weaken, which, in turn, reduces the ability of the heart to pump blood
through the dog’s body as it should. The heart becomes enlarged and flabby, and fluid begins to accumulate in the dog’s lungs. As this condition
progresses, it causes congestive heart failure.

Early signs of DCM may include:

- Lethargy, decreased energy
- A persistent cough
- Difficulty breathing, rapid or excessive breathing, or seeming shortness of breath
- Episodes of collapse
- Anorexia (chronic loss of appetite)

By the time these signs appear, the disease may already be fairly advanced. That’s why it’s important to make an appointment to see your veterinarian
right away if your dog displays any of these signs, or more than one of these signs. Often, owners of middle-aged or senior dogs think that their dogs’
symptoms are “just old age,” but a quick diagnosis and treatment can restore an affected dog’s quality of life to nearly normal – and extend the dog’s
life far past an untreated dog’s prognosis.

Treatment usually involves medications that help the dog’s heart to contract, slow his rapid pulse, help control the accumulation of fluid in his lungs,
and dilate his blood vessels – all actions that will improve the heart’s performance.

What is Taurine? Why Do Dogs Need Taurine?

The nutrient taurine is a unique type of amino acid, called a beta-amino sulfonic acid. It is not incorporated into proteins but rather is found primarily as
a free amino acid in body tissues and circulating in the blood. Taurine has many functions, but two that are important for this discussion involve its role
in normal heart function and its presence as a component of bile acids, which are needed for fat digestion. Most animals obtain adequate taurine to
meet their needs by producing it endogenously (in the body) from two other amino acids, methionine and cysteine.

This means that while most animals require taurine physiologically, most do not have a dietary requirement for taurine. The exception to this rule is the
cat. Cats (but not dogs) always require a source of taurine in their food. If they do not have it, one of the diseases that they can develop (and possibly die
from) is – you guessed it – DCM.

Taurine-deficiency DCM is well documented in cats. We also know quite a lot about the dietary factors
that contribute to this disease in that species. In contrast, dogs (usually) do not require a source of
dietary taurine. However, we know that some dogs still develop taurine-deficiency DCM. Why does this
happen? The history of DCM in cats can help in untangling what may be occurring in dogs.

Taurine-Deficiency DCM in Cats

Looking back, I cannot avoid a sense of déjà vu. In the early 1980s, veterinarians began reporting
increased incidences of DCM in pet cats. By 1987, a role for dietary taurine was suspected. In a seminal
study, a veterinary researcher at UC Davis reported low plasma (blood) taurine levels in 21 cats with clinical signs of DCM. 1 When the cats were
supplemented with taurine, all 21 recovered from the disease. This discovery led to a series of controlled studies that supported the existence of
taurine-deficiency DCM in cats who were fed diets that contained sufficient concentrations of taurine.

What was going on?

It has to do with bile acids. Another role of taurine in the body is that it is necessary for normal bile acid function. Taurine is linked to bile acids in the
liver to form bile salts. During digestion, these compounds are secreted into the small intestine, where they function to aid in fat digestion. Animals are
very efficient at conserving the taurine that is secreted into the intestine by reabsorbing the bile salts back into the body further down the intestinal
tract. This occurs through a process called “enterohepatic reutilization” and prevents a daily loss of taurine in the feces.

Herein lies the problem for cats with DCM: If anything happens during digestion that causes the degradation of the bile salt taurine or that inhibits its
reabsorption into the body, more is lost in the feces. If this happens consistently, the cat will experience an increase in his or her daily need for dietary
taurine. Simply put – if anything causes the cat to poop out more taurine-bile acid complexes (or their degraded by-products), the cat will be in danger
of a taurine deficiency if a higher level is not provided in the diet.

This is exactly what was happening in the cats with taurine-deficiency DCM – and is possibly what we are seeing today in dogs. The difference is that we
know what diet factors caused taurine deficiency in cats during the late 1980s. These factors are not yet fully understood for dogs (but we can make a
few guesses).

What We Know About Diet and Taurine Status

The studies with cats found that several dietary factors influenced taurine status. These were the level and type of dietary protein, the amount and type
of dietary fiber, and the degree of heat that was used during food processing. These factors could affect taurine status in three ways:
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1. Bile Acid Binding

Certain fibers and peptides (small protein chains) in the food can bind with bile salts in the small intestine and make them unavailable for reabsorption
into the body. This results in an increased daily loss of taurine in the feces and a subsequent increase in daily taurine requirement to replace that loss.

2. Increased Microbial Degradation

Thermal processing of protein (extrusion or canning) can lead to the production of Maillard products – complexes of sugars and amino acids that are
poorly digested in the small intestine. The undigested complexes travel to the large intestine and provide an intestinal environment that favors increased
numbers of taurine-degrading bacteria. An increase in these bacterial populations reduces the proportion of taurine that is available for reabsorption
and reuse by the body.

3. Reduced Taurine Availability

Taurine is found naturally in animal-based proteins but is not found in plant-based protein sources. Therefore, providing diets that include a sufficient
level of high-quality animal proteins (that are not heat damaged) should ensure adequate taurine intake.

However, protein that is of low quality or that has been excessively heat-treated will be poorly digested, reducing the availability of taurine and of its
precursor amino acids, cysteine and methionine.

In the early 1990s, in response to this new information regarding the interaction of dietary factors and taurine status in cats (and their relationship to
DCM in cats), the Association of American Feed Control Officials (AAFCO) (https://www.aafco.org/) increased the recommendations for dietary taurine in
extruded and canned cat foods.

Taurine Deficiency in Dogs

Unlike the cat, dogs who are fed diets containing adequate levels of protein should be capable of synthesizing enough taurine from cysteine and
methionine to meet their needs. Therefore, a requirement for dietary taurine has not been generally recognized in dogs.

However, there is evidence – evidence that we have had for at least 15 years – that certain breeds of dogs, and possibly particular lines within breeds,
exhibit a high prevalence of taurine-deficiency DCM. Genetically predisposed breeds include the American Cocker Spaniel, Golden Retriever, Labrador
Retriever, Saint Bernard, Newfoundland, and English Setter.  Although the exact underlying cause is not known, it appears that some breeds have either a
naturally occurring higher requirement for taurine or a metabolic abnormality that affects their taurine synthesis or utilization.

A second factor that affects taurine status in dogs is size. There is evidence that a large adult size and a relatively slow metabolic rate influences the rate
of taurine production in the body and may subsequently lead to a dietary taurine requirement. It is theorized that increased body size in dogs is
associated with an enhanced risk for developing taurine deficiency and that this risk may be exacerbated by a breed-specific genetic predisposition.

There is additional evidence that large and giant breed dogs have lower rates of taurine production compared with small dogs. Ultimately, studies
suggest that certain dogs possess a genetic predisposition to taurine depletion and increased susceptibility to taurine-deficiency DCM and that this
susceptibility may be related to the combined factors of breed, size, and metabolic rate.

Taurine in Dog Food Diets

The recent spate of cases and media attention to taurine-deficiency DCM in dogs suggests that this is a very new problem in dogs. However, it is not
new. A connection between diet and DCM in dogs was first described in a paper published in the Journal of the American Veterinary Medical Association
in 2001. What is new is the sudden focus on certain pet food ingredients and the target that appears to have been placed upon the backs of all “grain-
free” pet food brands by some bloggers and veterinarians.

Not to put too fine a point on this, but the 12 cases of taurine-deficiency DCM described in the 2001 paper were collected between 1997 and 2001,
years before grain-free dog foods had arrived on the pet food scene. Rather than disparage one class or type of dog food (or pet food company), it is
more important to look at specific dietary factors that may be involved in DCM in dogs.

Generally speaking, these are expected to be the same as those identified for cats, including low protein levels, poorly processed or heat-damaged
proteins (leading to Maillard products), and the inclusion of a high proportion of plant-based protein sources such as peas and legumes.

Over the past 15 years, reduced taurine status in dogs has been associated with feeding lamb meal and rice diets, soybean-based diets, rice bran, beet
pulp, and high fiber diets. As with cats, there appear to be multiple dietary (and genetic) factors involved.

For example, it was theorized that the perceived (not proven) association between lamb meal and taurine status was due to low levels of available amino
acids present in the lamb meal, or to excessive heat damage of the protein, or to the confounding factor of the inclusion of rice bran in many lamb
meal-containing foods. To date, none of these factors have been conclusively proven or disproven. However, the most recent study showed that three
types of fiber source – rice bran, cellulose, and beet pulp – all caused reduced plasma taurine levels in dogs when included in a marginally low protein
diet, with beet pulp causing the most pronounced decrease.

Complicated? You bet. This is why it is important to avoid making unsupported claims about certain foods and brands. Taurine-deficiency DCM has been
around for a while in dogs and continues to need study before making definitive conclusions about one or more specific dietary causes.

Current Considerations of Taurine in Dog Food

We know that any dietary factor that reduces the availability of taurine precursors, binds taurine bile salts in the intestine, or causes an increase in the
bacteria populations that degrade taurine, can reduce a dog’s ability to synthesize taurine or will increase taurine degradation and/or loss in the feces.
These changes could ultimately compromise a dog’s taurine status (especially if the dog was genetically predisposed) and affect heart health. In extreme
cases, as we are seeing, this can lead to taurine-deficiency DCM (see “A Few Things to Know About Taurine” above).

The FDA report identified foods that contain high amounts of peas, lentils, legume seeds, or potatoes to be of potential concern. The FDA also stated
that the underlying cause of DCM in the reported cases is not known and that at this time, the diet-DCM relationship is only correlative (not causative).
However, this has not stopped various bloggers and even some veterinarians from targeting small pet food companies and/or grain-free brands of food,
and implying that these foods, and these foods alone, are causing taurine-deficiency DCM in dogs. Their reasoning is that peas and legumes are present
in high amounts in foods that are formulated and marketed as grain-free.
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However, the truth is that many companies and brands of food include these ingredients. More importantly, there is no clear evidence showing that a
particular dog food type, brand, or even ingredient is solely responsible for taurine-deficiency DCM in dogs.

Rather, it is more reasonable and responsible to speculate that one or more of these ingredients, their interactions, or the effects of ingredient quality,
heat treatment, and food processing may play a role. Furthermore, the underlying cause could be the protein, starch, or fiber fractions of these
ingredients. As plant-source proteins, peas, lentils, and legumes include varying amounts of starch (both digestible and resistant forms) and dietary
fiber. These protein sources are also generally less nutritionally complete and less digestible than are high quality animal source proteins – additional
factors that could influence a dog’s ability to both produce and use taurine. Potatoes, in contrast, provide a digestible source of starch in an extruded
food but also contain varying levels of resistant starch, which is not digested and behaves much like dietary fiber in the intestinal tract.

Conclusions on Grain-Free Food and DCM

Because any or all of these dietary factors could be risk factors for taurine-deficiency DCM in dogs, and because peas, legumes, and other ingredients
identified by the FDA report have not yet been fully studied, the heart of the matter is that no conclusions can yet be made about the underlying dietary
cause or causes of taurine-deficiency DCM in dogs.

But given what we do know, we recommend feeding a diet that contains sufficient levels of high-quality, animal-source protein, does not include plant-
source proteins as primary protein sources, and does not contain high levels of dietary fiber.

If you are worried about your dog’s taurine status or heart health, whether due to his diet history or physical signs that are of concern, see your
veterinarian for a complete physical examination and, if needed, to measure plasma levels of taurine. 
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Comments (16)

Thank you for this excellent well-written article! Yours is the best I've read on the topic so far! I strongly wish you would share it on the Facebook group on this topic started by
Dr. Stern. It is a very large group, and while it is well-intentioned, and a good source of information in the files, there is also a lot of hysteria, and poor understanding of the
science, and so much is still not known. For example, 1) In the on-going anecdotal food-taurine-DCM chart they've created for people testing their dogs, there appear to be
quite a few "raw" feeders whose dogs also have low taurine (yet presumably no legumes or starches. Why would that be??? 2) they are really pushing the few big corporate brands
that do food trials- While some actual feeding "research" may be better than none (depending on the quality of the studies)- food trials (as you have written) are short-term and
taurine deficiency may not show up for a long time- after months or years of feeding a particular food. U.C. Davis is saying that a dog should have been eating a "suspect" diet
for 3-6 months before testing. 3) It's really a puzzle how some dogs with normal blood taurine still get DCM, and other dogs with "low" taurine appear not to. I would like to see
more in the discussion about how taurine levels and biosynthesis of taurine are known to fluctuate... Another confusing thing is that it seems that TD-DCM is distinguished from
other types of DCM based on blood levels and supplementation. Yet supplementing with taurine would not work if the problem was absorption or some other metabolic process.
So if I understand it correctly, the very definition of the diagnosis (TD-DCM) appears to undermine one or more of the hypothetical causes.

Posted by: rumzalot | October 5, 2018 9:50 PM   

I mix the left over grain free kibble with grain contaning food for their am meal. In the pm they get complete noon commercial raw. Seems like a happy medium.

Posted by: Wolfy | September 9, 2018 10:28 AM   

Thank you for the article. I have been following the discussion on the Taurine Deficient DCM group on facebook (which is administered by Dr Stern, who is heading the UC Davis
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research) My main question is on taurine supplementation. According to the news articles (in the NYT for example) researchers are 'speculating' that 'something' in beans and
potatoes interferes with taurine absorption. I asked on the group for the data that led to this 'speculation' and was informed the UC Davis study has been 'submitted but not
published' so the data and methodology is not available for review. It would seem to me that in any scientific study, that would be the first question addressed, whether
supplementation would solve the problem, as that would be an easy 'fix' for the maufacturers and the public. However, the data is unavailable to the public. The primary purpose
of the list appears to be to get people to test their dog's taurine levels (cost around $300-400) and enter the data in their chart, AND to advise people to switch to grain food
from major manufacturers. The latest admonition is to only get food from a manufacturer with vet nutritionists on staff (there are apparently only 2) I cannot understand WHY
this was even publicized at this point, before the study was even released and am beginning to wonder if there is actually a scientific study, or just case studies submitted to the
FDA (The FDA has listed the 'suspect ingredients' as beans and potatoes, but not advised people to take their dogs off that food.) Any help in getting some actual hard data
would be appreciated. (I am a dog owner who also runs a dog rescue, I have 4 personal dogs who are on grain free and we get about 100 dogs a year about half of whom we put
on grain free due to skin and digestive issues.)

Posted by: libertymls | September 3, 2018 3:29 PM   

Sorry about the dashes, it wouldn't let me post as an external link. Just sub in the dots.

Posted by: puppypig | September 3, 2018 12:22 PM   

Re: Too much Taurine -
www-petmd-com/blogs/nutritionnuggets/jcoates/2012/june/when_taurine_carnitine_supplements_are_good_idea-24604 Excess Taurine is excreted by the body. Don't listen to
me, listen to a vet. My personal vet said the same, but here's a published confirmation.

Posted by: puppypig | September 3, 2018 12:21 PM   

My small mixed breed just got diagnosed with a heart issue. her heart is not pumping well so there is a big build up of fluid. I will change up her food now but have been grain
free for years. she is taking enalapril and furosemide. these seem to be working and she is not wheezing and as bloated. I hope you will continue this investigation. meanwhile I
will take my dogs off grain free and avoid potatoes and chick peas et al. Is it true that excess taurine that is supplemented will be excreted and there is no danger of overdose?

Posted by: marqueritechristman | September 3, 2018 6:57 AM   

I'm currently looking at a list with over 400 dogs (mostly golden retrievers) who have had their Taurine levels tested. The pattern clearly is leaning towards indicating legumes
and potatoes (yes sweet potato too) are showing to be interfering with Taurine absorption. Too many diets in the grain free foods have been relying heavily on peas and
potatoes. I am rather shocked. Your article would be more useful to me if you were relying on current cardiologist reports and the UC Davis study. I have been feeding my dogs
what I thought was the best kibble. It's disappointing to see companys take a wait and see approach. We need to find a middle ground

Posted by: Tybin | September 2, 2018 11:02 PM   

I have received the Whole Dog Jounal for years. I am very surprised that you have not joined Dr. Joshua Stern's Facebook group. Very informative. Plus the plasma test is not
always reliable. You need a whole blood test of taurine. If your dog does no need taurine and you give it to them without testing their level of taurine, it could work their hearts
too much. I am playing it safe and going with a diet that follows the guidelines at this time. The dogs are tested and their taurine whole blood number along with what they have
been feeding, is loaded to a chart. This is extremely helpful. This is research, and ongoing. Why not err on the side of caution? Join the group and learn. They are many people
that take your word as gospel. I have learned to sort through it. There are also other Facebook groups discussing this issue for all breeds. All that I know, is that I have had
goldens for years. All of sudden in the last 5-10 years, they are dying young and dropping like flies.

Posted by: dogmom13 | September 2, 2018 2:49 PM   

I have received the Whole Dog Jounal for years. I am very surprised that you have not joined Dr. Joshua Stern's Facebook group. Very informative. Plus the plasma test is not
always reliable. You need a whole blood test of taurine. If your dog does no need taurine and you give it to them without testing their level of taurine, it could work their hearts
too much. I am playing it safe and going with a diet that follows the guidelines at this time. The dogs are tested and their taurine whole blood number along with what they have
been feeding, is loaded to a chart. This is extremely helpful. This is research, and ongoing. Why not err on the side of caution? Join the group and learn. They are many people
that take your word as gospel. I have learned to sort through it. There are also other Facebook groups discussing this issue for all breeds. All that I know, is that I have had
goldens for years. All of sudden in the last 5-10 years, they are dying young and dropping like flies.

Posted by: dogmom13 | September 2, 2018 2:49 PM   

Note to ECSlover, the FDA is very clear about sweet potatoes, see their article titled "Questions & Answers: FDA Center for Veterinary Medicine’s Investigation into a Possible
Connection Between Diet and Canine Heart Disease" in which they advise that sweet potatoes are suspect as well.
Both the FDA and Dr. Stern advise to avoid foods that contain potatoes and legumes (e.g., peas, beans, lentils, chickpeas, soybeans, peanuts, pea protein, pea starch, or pea
fiber).

Posted by: princetonfl | August 30, 2018 3:16 PM   

I am quite surprised that you do not review the recent work of Dr. Joshua Stern, a vet cardiologist at UC Davis. He is compiling data on diet and taurine levels and dilated
cardiomyopathy in Golden Retrievers. It is not true that Golden Retrievers have a history of DCM, this is quite new. There is strong evidence that the legumes/potatoes in grain
free food are inhibiting the uptake of taurine, so it is simply not enough to add additional taurine in these diets as it will not be absorbed. You do your readers a disservice in not
providing them with the FDA recommendation on what to avoid feeding our dogs. The FDA is very specific in their guidelines, please google the fda and taurine (this site does
not allow me to post the specific link). They advise not to feed foods with any form of legumes or potatoes, and to especially stay away from those 2 food groups in they are
primary ingredients.
You can also search for more recent articles from Dr. Stern to see his direct recommendations.

Posted by: princetonfl | August 30, 2018 3:07 PM   

I feed a home-prepped diet. Moving forward, I'll add Taurine to the supplements I give my dogs. It's inexpensive, and easy to add (open capsule, and sprinkle onto food). thanks
for the heads up!!

Posted by: Jency | August 27, 2018 7:02 PM   

Thank you for providing this very comprehensive and informative article!
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Posted by: BJG | August 25, 2018 1:11 PM   

Something nobody is discussing, which I would think should be obvious...since we DON'T know what factor is causing the DCM, and none of us really want to switch our dogs to
supermarket brand foods full of fillers and goodness knows what crap like the remains of euthanized animals, I spoke to my vet about supplementing the taurine in my raw-fed
dogs' diet. Excess taurine is excreted by the body and not toxic. The supplements are inexpensive. A very small amount is needed. This seems like a no-brainer to me.

Posted by: puppypig | August 22, 2018 3:27 PM   

Oops, to correct my previous post: one food has the sweet potatoes in position #4 and one in position #5, so basically they both use it as a major ingredient. The FDA alert isn't
clear about sweet potatoes versus white potatoes; they're very distant botanical cousins. The more economical product uses the beet pulp, while the more costly foods use
natural veggies and tomato pomace as fiber sources. There is a middle-line product that uses three different meats, but the lamb is very far down the list (there is rice in the
food), so maybe that is the best food since it doesn't has sweet potatoes or beet pulp. So confusing!

Posted by: ECSlover | August 21, 2018 10:00 AM   

I'd like to know why your article mentions only American Cocker Spaniels while the FDA alert specifically listed English Cocker Spaniels also as a breed known to be at increased
risk. I have an English Cocker Spaniel on a food that definitely would fall into the "alert" category. I had researched 3 possible replacement foods, and two have sweet potatoes
(ingredient #4 or ingredient #6 depending upon the variety). The one that doesn't (a chicken & rice economy-line food by the same brand with the same probiotics in it) has beet
pulp in it, the only GMO ingredient used in any of this company's foods. I'm taking my dog to the vet for a physical today and now do not know if any of my 3 proposed new
foods is truly safe.

Posted by: ECSlover | August 21, 2018 9:51 AM   
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