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In part 1, we explored the important role 
that elemental nutrient minerals play in 
metabolic function and bio-individuality. 
To see a practical application, we looked at 
the hTMA lab results for Bonus, an 8-year-
old male Border Collie, agility athlete, and 
companion of Clean Run editor, Monica 
Percival. This month we’re going to discuss 
reducing toxicity and optimizing nutrition.

The Biochemistry of  
Performance
Having an excellent training program is 
vital for canine athletes, but how well 
a canine is able to perform, especially 
throughout an entire career, begins at 
the cellular level. This is where nutri-
ent mineral levels and ratios determine 
physiological and cognitive performance 
capability. When you optimize cell func-
tion, you optimize performance.

Nutrient interrelationships are exquisite-
ly complex. Every vitamin and mineral af-
fects several other vitamins and minerals 
in an interconnected, intricate, ever-chang-
ing web of association (synergism and 
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antagonism) as you can see in Figure 1.  
Here are two simple examples:

u	Calcium is known to antagonize zinc, 
thus a high intake of calcium de-
presses intestinal zinc absorption. 

u	 Iron and copper are synergistic, be-
cause sufficient copper is required for 
iron utilization in the red blood cells. 

Elemental nutrients have important func-
tional effects on the endocrine glands. 
As with mineral and vitamin synergisms 
and antagonisms, endocrine synergisms 
and antagonisms exist also. Through the 

release of chemical messengers (hor-
mones), the endocrine glands control the 
stress response. Hormones affect how 
nutrients influence basic cellular func-
tions, these include:

u	Absorption

u	 Excretion

u	Transport

u	 Storage

Nutrients influence hormones also. 
Trace nutrient minerals are involved in 
hormone secretion, activity of the hor-
mones, and target tissue binding sites. 
Mineral concentrations within the body 
affect the functioning of the hypothala-
mus, pituitary, and thyroid and adrenal 
glands. If the levels and/or ratios of these 
minerals are suboptimal, cellular func-
tion is compromised, including:

u	Hormone production and release

u	Detoxification and renewal

u	 Performance and energy production
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Figure 2 shows a balanced endocrine 
index (on the left) which is a good indica-
tor of optimal cellular function. Bonus’s 
endocrine index (right) shows acceptable 
endocrine function, however, it is indicat-
ing a trend toward exhaustion of the thy-
roid and adrenal glands. This information 
helps us take steps to reverse this trend 
now, before problems occur.

Providing your canine with the required 
nutrients at optimal levels and ratios en-
ables his body systems to perform the 
infinitely complex cellular interactions 
necessary to support ideal function-
ing. Extensive tissue mineral research 
has led to significant advancements in 
the understanding of nutrient mineral 
interrelationships. This knowledge also 
can be applied to vitamin and endocrine 
interrelationships for a comprehensive 
approach to nutritional therapeutics.

Examples of  
Performance Optimization 
for Different Needs
The performance index identifies cellu-
lar stress response ability, or how well 
the dog can respond to and recover 
from stress. How you choose to opti-
mize performance will depend on your 
dog’s needs. Different working dogs have 
different performance needs based on 
their specialty. Figure 3 shows three 
examples of optimization strategies.

For an explanation of the mineral rela-
tionships used to create the endocrine 
and performance index graphs, please 
refer to the “Unleashing Canine Per-
formance” article at animalelite.com. 

Endrocrine Index (balanced)

Pituitary
Thyroid
Adrenal

LOW IDEAL HIGH

Endrocrine Index

Pituitary
Thyroid
Adrenal

LOW IDEAL HIGH
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Performance Index (ideal)

Endurance
Speed

LOW IDEAL HIGH

Performance Index (endurance)

Endurance
Speed

LOW IDEAL HIGH

Performance Index (speed)

Endurance
Speed

LOW IDEAL HIGH
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Ideal Balance: This optimization strategy is suited to most dogs and is indicated  
by both endurance and speed indices being close to ideal on the “performance index.”

Endurance Optimization: This optimization strategy is suited to a long-distance  
sled dog and is indicated by endurance being slightly dominant over speed.

Speed Optimization: Optimized performance for a dog that performs in agility  
competitions is indicated by speed being slightly dominant over endurance.

The simple act of discovering how to improve your dog’s health (naturally, with hTMA)  

is surprisingly fun to learn. Watching your dog transform is fun too, because improvements are often 

quick and dramatic. And by balancing your dog’s metabolic rate, you can slow the aging process  

and enjoy each other’s companionship longer. What could be more fun?
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Toxicity

The environmental reality is that dogs 
face increasing exposure to heavy metals 
and chemical toxicity. Toxin body burden 
is then intensified in utero, thus increas-
ing the toxicity with each generation.

u	Heavy metals are heavy. Toxic metals 
are put into the air from industrial 
smoke stacks, vehicle exhaust, agri-
culture, lawn care services, and other 
sources. Heavy metals settle on or 
near the ground. Dogs live their lives 
at ground level. They roll around and 
lick themselves, ingesting even more. 

u	 Industrial processed pet food. The 
pet food industry has very little 

regulation or oversight, and most pet 
foods are loaded with toxins, both 
from the foods used to make them 
and from the industrial machinery 
used to process them. 

These toxic metals are seen at body 
burden levels in many canine hTMAs:

u	Aluminum is one of the most com-
mon toxic elements found at high 
levels in hTMA assessments of 
dogs. The most common source 
is processed dry and wet foods. 
Other sources include vaccinations, 
medications, and in-utero transfer. 
Aluminum has a tendency to accu-
mulate in the brain and nerve tissues 
and in the bones and teeth, where 
it interferes with the absorption 
of a number of essential elements 
including iron, fluoride, phosphorus, 
and calcium. It inhibits gastric muscle 
contraction and can cause constipa-
tion. This disrupting effect on the 
essential minerals leads to endocrine 
gland dysfunctions as these glands all 
depend on balanced mineral ratios. 
These dysfunctions include hypo- or 
hyperthyroidism, hypo- or hyper-

adrenal, hypoglycemia, diabetes, dry 
dull coat, dry or flaky skin, and diges-
tive disorders due to lack of pancre-
atic digestive enzymes and lowered 
stomach hydrochloric acid. Since alu-
minum has an affinity for brain and 
nerve tissue, it can affect any organ 
in the body via the central nervous 
system. This can lead to a multitude 
of health problems and a weakening 
of the immune response. 

u	Mercury toxicity is everywhere. 
Some sources are industrial and 
power plant smoke stack releases, 
tar-sands mining in Canada, vaccines, 
and fish. Mercury is one of the most 
studied toxic heavy metals and the 
lethal effects of both acute toxic 
exposure and chronic low-level 
exposures are well documented. 
Exposure to mercury occurs from 
breathing contaminated air, ingest-
ing contaminated water and food, 
and having dental and medical treat-
ments. Mercury, at high levels, dam-
ages the brain, kidneys, and develop-
ing fetus. Mercury antagonizes and 
prevents the absorption of impor-
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Besides providing Bonus with the mineral supplementation recommended after his initial testing, I made some 
dietary changes for all my dogs based on my conversation with Noa Martinsen, canine nutritional consultant 
at AnimalElite.com. When I had fed my dogs a kibble diet, I had frequently rotated not only the protein I was 

feeding, but also the brand of food I used. My thought was that no single food was perfect and all of them must 
lack something or have too much of something, so rotating sources was the best way to provide a balance in 

the nutrients the dogs were getting. When I switched to a raw diet, I only rotated proteins. After learning more 
about sources of toxicity, it made sense to me to rotate where I was getting my raw food from as well. It seemed 
like you couldn’t avoid toxicity in food, but by changing sources you would be less likely to keep building up too 
much of the same toxicity. I also integrated more raw organ meat into the dogs’ diet and fish, and I rotated what 

ground vegetables I used. I never would have guessed that the dogs could be so excited about fish.
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tant nutrient minerals such as zinc, 
iron, selenium, and sulfur. Mercury 
accumulates in the brain and central 
nervous system. Mercury also ad-
versely affects your dog’s overall im-
mune system by attaching to the im-
mune cell structure and altering his 
ability to function normally. Mercury 
can cause kidney and cardiac dis-
eases, respiratory problems, arthritis, 
and gum disease in your dog.

u	 Lead can be found in all parts of our 
environment. Much of it comes from 
human activities, including burning 
fossil fuels, aviation fuel, mining, and 
manufacturing. The concentration of 
lead in polluted air varies inversely 
with altitude. Because lead is a heavy 
element, it settles out of the air 
onto the ground. Consequently, lead 
poisoning occurs in dogs that spend 
their lives close to the ground. Epi-
lepsy can result from lead toxicity in 
dogs. In young children, hyperactivity 
may be the first presenting symptom, 
so if you have a hyperactive dog you 
can suspect high tissue lead levels. It 
can take years before lead exposure 
reaches dangerous levels, so you 
might not recognize symptoms until 
your dog is older. 

Calcium inhibits lead absorption and 
protects against lead accumulation in 
bones and teeth. Both young children 
and dogs are naturally fast metabolizers 
with lower levels of tissue calcium and 
magnesium. This low calcium to lead ra-
tio leads to higher lead absorption into 
the bones, where it displaces calcium. 
During times of stress, when the body 
would normally release more calming 

calcium, it will release this stored lead 
into the bloodstream. This can bring lead 
into any of the body’s organs, leading to 
cancer and organ failure.  

u	Arsenic is number one on the 
ATSDR’s 2013 Priority List of Haz-
ardous Substances list. It is a known 
carcinogen and affects the skin, 
digestive system, liver, nervous sys-
tem, and respiratory system. Arsenic 
compounds can create reactions in 
the body that disrupt enzymes that 
are involved in respiration of cells as 
well as fat and carbohydrate break-
down and their metabolism. Organic 
arsenic compounds are mainly used 
as pesticides, while inorganic arsenic 
is primarily used to preserve wood. 
Once arsenic is released in the en-
vironment it cannot be destroyed. 
To make matters worse, arsenic 
compounds also dissolve in water. 
Organic forms of arsenic are actually 
fed to pigs and poultry to improve 
production, and in the case of swine, 
to treat diarrhea. This meat is then 
used in commercial dog foods.

u	Cadmium is a naturally occurring 
metal, and can be found in food, 
water and cigarette smoke. It is a 
known carcinogen that appears to 
act in two ways: cadmium harms 
DNA directly and it disturbs a spe-
cific DNA repair system which helps 
prevent cancer. Like other heavy 
metals, cadmium stays in the body 
for a long time and accumulates 
after long-term exposure (even to 
low levels). Cadmium is released into 
the air from mining, industry, burning 
coal, and household wastes, where it 

then binds to soil particles and dis-
solves in water. Fish, plants, and ani-
mals accumulate cadmium from the 
environment. Dogs are exposed to 
cadmium not only through food but 
through drinking water and breath-
ing contaminated air. Animal studies 
suggest cadmium accumulation leads 
to liver disease, high blood pressure, 
and nerve and brain damage.

A Real World Example:  
Bonus’s Follow-Up Retest

In part 1, we looked at the initial hTMA 
test for Bonus. The data provided from 
those lab results allowed us to design 
a corrective protocol for Bonus using 
nutrition alone to safely replace toxic 
heavy metals with biologically preferred 
minerals. With this protocol, the cells 
and organs are supplied with essential 
nutrients in the appropriate ratios need-
ed to support the dog’s unique biochem-
ical profile. An optimized nutritional plan 
also meets the increased biochemical 
demands that are placed on an athletic 
dog from the stressors he encounters in 
his training program.
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Figure 4 shows the hTMA retest re-
sults for Bonus. The top row of numbers 
shows the retest results; the bottom 
row shows the initial test results. These 
results indicate the benefits of provid-

ing Bonus with a diet and supplements 
designed to address his individual needs. 
His mineral levels are adjusting as he 
move towards balanced levels, such as 
the elimination of excess boron, and are 

moving toward the ideal center of the 
reference-range. This will result in more 
energy for Bonus, better health, and a 
longer athletic career."
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Ca Cu Mn CoNa P Se SMg Zn Cr MoK Fe B
Calcium Copper Manganese CobaltSodium Phosphorus Selenium SulphurMagnesium Zinc Chromium MolybdeumPotassium Iron Boron

61 1.3 .066 .00127 30 0.14 409611.6 16 0.07 .0064 2.2 0.81

76 0.8 .074 .00134 29 0.17 411914.4 14 0.05 .0046 2.0 1.74

217 47.0 375 114 2.7 28 51 17.1 .630 0.22 0.30 1.13 .050 .042 6685

173 37.0 290 88 2.2 24 43 13.5 .480 0.17 0.23 0.86 .038 .032 5785

129 27.0 205 62 1.7 20 35 9.9 .330 0.12 0.16 0.59 .026 .022 4885

85 17.0 120 36 1.2 16 27 6.3 .180 0.07 0.09 0.32 .014 .012 3985

41 7.0 35 10 0.7 12 19 2.7 .030 0.02 0.02 0.05 .002 .002 3085

0.2 8 11 2185
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5 toxic Elements
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Sb AlAs CdU HgBe Pb
Antimony Beryllium LeadUranium Mercury AluminumArsenic Cadmium

.000 .0700 .245 .0070 0.19 .070 1.2 45.2

.000 .0600 .200 .0060 0.16 .060 1.0 36.8

.000 .0500 .155 .0050 0.13 .050 0.8 28.4

.000 .0400 .110 .0040 0.10 .040 0.6 20.0

.000 .0300 .065 .0030 0.07 .030 0.4 11.6

.000 .0200 .020 .0020 0.04 .020 0.2 3.2

.000 .0100 .0010 0.01 .010 0.0

<<<< <<

N/A

N/A

.0008

.0006

.008

.006

.0010

.0010

0.01

0.01

.001

.001

0.1

0.1

1.5

1.3

Julie Casper, L. Ac. is a classically trained Oriental medicine physician and hTMA clinician. She works with human and canine patients across North America.  
For information on canine services visit: AnimalElite.com. For hTMA testing-only service visit: BestTestForYourDog.com.

Figure 5 shows that the toxic elements 
arsenic and aluminum are being mobi-
lized at a slightly increased rate. The 
additional elements result (not shown) 
also revealed that Bonus eliminated a 
significant amount of tin. Providing the 
preferred minerals in the amounts spe-
cific to Bonus’s needs help to mobilize 
and eliminate these toxins from his sys-
tem safely (a not too rapid rate). Safely 
removing these toxins is one of the best 
preventative health measures you can 
provide to your dog.

Conclusion
Dogs are naturally fast metabolizers, 
which is why they grow and develop so 
quickly. With a comprehensive metabolic 
profile as a guide, you can support your 
dog’s biochemical demands by providing 
him with the nutritional resources he 
needs to express his full potential.

The simple act of discovering how to 
improve your dog’s health (naturally, 
with hTMA) is surprisingly fun to learn. 
Watching your dog transform is fun too, 
because improvements are often quick 
and dramatic. And by balancing your 
dog’s metabolic rate, you can slow the 
aging process and enjoy each other’s 
companionship longer. What could be 
more fun? D




