Clarifying the “No Copper” Conundrum
Please do not remove files from group unless sharing with your veterinary team. Thank you.

In the realm of pet nutrition, the quest for optimal

diets and treats is a top priority for our conscientious W \
members. Ensuring our beloved companions receive Acomic _)2 B 63.55 <—Atomic Weighe
the best nutrition is not only an expression of care, number -
but also a cornerstone of their overall health and
well-being.
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However, amidst this pursuit, a common Name —_ e PO — Densiey

misconception often arises among new members

frequently joining our ranks: ardently seeking the Clectron
best for their beloved pets: the search for "no copper" Configuratio
treats or diets. Even emerging within our evidence-
based community, the persistence of this topic
necessitates careful consideration and ongoing Melting Point
clarification.

While the desire to provide the best possible care for
our beloved pets is praiseworthy, it's essential to
address this prevailing misconception head-on.

The notion of completely eliminating copper from pet diets or treats is scientifically inaccurate —
and impossible.

What is Copper?
Copper is a chemical element with the symbol Cu (from Latin: cuprum) and atomic number 29. It is a
soft, malleable, and ductile metal with a reddish-orange colour.
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Copper is a naturally occurring element that is widely distributed in the environment. In nature, copper
can be found in its free metallic state. Copper is a reddish metal that is naturally present in rock, soil,
water, sediment, and, to a lesser extent, even air (copper can enter the environment through releases
from the mining of copper and other metals, and from factories that make or use copper metal or
copper compounds). Copper can also enter the environment through waste dumps, domestic waste
water, combustion of fossil fuels and wastes, wood production, phosphate fertilizer production, and
natural sources (for example, windblown dust, from native soils, volcanoes, decaying vegetation, forest
fires, and sea spray). Therefore, copper is widespread in the environment.

Copper has an average concentration of about 50 parts per million (ppm) in the Earth's crust, which can
also be expressed as 50 grams of copper per 1,000,000 grams of soil (equivalent to approximately 1.8
ounces or 0.11 pounds of copper per 2,200 pounds of soil). Copper is naturally found in all plants and
animals and is an essential element for all known living organisms, including humans and all animal
species, at low levels of intake. However, at much higher levels, toxic effects can occur.

Consequently, copper becomes a part of nearly all living organisms through the food chain.

Copper is utilized in a wide range of applications, including electrical wiring, roofing, and coinage,
thanks to its excellent electrical and thermal conductivity, corrosion resistance, and distinctive colour.
Major producers of copper include Chile, Peru, China, the United States, and the Democratic Republic
of the Congo.

When copper is released into soil, it tends to bind strongly to organic material and other components
like clay and sand in the top layers, limiting its movement. In water, dissolved copper can be
transported in various forms, including as free copper or copper compounds, but it most often attaches
to suspended particles. Despite its tendency to bind with particles and sediments, some water-soluble
copper compounds can seep into groundwater. Over time, copper accumulates in the sediments of
rivers, lakes, and estuaries.

Copper emissions from smelters and ore processing plants are carried through the air onparticles,
which eventually return to the ground via gravity or precipitation. Additionally, copper can become
airborne on windblown metallurgical dust. Indoors, copper is primarily released through combustion
processes, such as those from kerosene heaters.

Elemental copper does not break down in the environment. Copper can also be found in plants and
animals, and at high concentrations in filter feeders such as mussels and oysters. Copper is also found
in a range of concentrations in all food ingredients.

You may be exposed to copper by breathing air, drinking water, eating food, and by skin contact with
soil, water and other copper-containing substances. Most copper compounds found in air, water,
sediment, soil and rock are strongly attached to dust and dirt or embedded in minerals. You can take
copper into your body upon ingestion of water or soil that contains copper or by inhalation of copper
containing dust. Some copper in the environment is less tightly bound to soil or particles in water and
may be soluble enough in water to be taken up by plants and animals. (ATSDR, 2004).

That is why it is inaccurate to claim that any dog food or dog treat contains absolutely no
copper:

Copper is ubiquitous.



Copper Trace Mineral | Trace Presence:

Copper is naturally present in foods and ingredients, even in trace amounts. It is considered a trace
mineral because it is required by the body in very small quantities. Trace minerals, also known as
microminerals, are essential nutrients that the body needs in minute amounts. Despite their minimal
presence, trace minerals play critical roles in maintaining health and supporting various biological
functions.

Essential Nutrient: Copper is required in small amounts for normal bodily functions. Completely
removing it would lead to deficiencies.

Regulatory Standards: Pet foods typically follow nutritional guidelines (NRC, AAFCO, FEDIAF)
that ensure they provide essential nutrients, including copper, at safe levels. Treats include ingredients
that have copper in trace amounts.

Thus, while it is possible to formulate foods (and treats) with very low levels of copper, it is misleading
to claim that they contain absolutely no copper. The focus should be on minimizing copper content
rather than eliminating it entirely.

NRC Nutrient Requirements of Dogs and Cats

This authoritative book outlines the dietary needs of dogs and cats based on scientific research and
provides guidelines for optimal nutrition to promote health and prevent nutritional insufficiency. The
guide includes detailed information on the required amounts of various nutrients necessary for
maintaining the well-being of dogs and cats at different life stages.

Copper (NRC, 2006)

The bodies of dogs and cats contain a very small amount of Cu. Meyer (1984) reported total body
content of Cu to be 3.8 and 7.3 mg-kg BW-' for newborn and young adult dogs- whereas Kienzle et al.
(1991b) reported values of 2-3 mg Cu-kg BW-1 in both kittens-and adult cats. The majority of the body
pool of Cu is found bound to merallothionein in the liver. Infood and fiber animals(e.g., cattle, horses,
sheep, goats), liver Cu content is frequently used as an indicator of Cu status of the animal. After
intestinal absorption, Cu is transported to the liver bound ta plasma albumin. In theliver, it becomes
bound to ceruloplasmin. Cu-containing a 8-globulin that is secreted into the plasma and becomes the
major circulating form of Cu.

Copper is an integral component of enzymes that catalyze oxidation reactions. These include
monoamine oxidase, lysyl oxidase, ferroxidase, and cytochrome C oxidase. Physiologically, Cu serves
many functions. For example, lysyl oxidase plays an important role in connective tissue formation. By
virtue of its role in ferroxidase enzymes, Cu is involved in Fe metabolism and hematopoiesis. It is also
essential through its role in tyrosinase for melanin pigment formation and thus for normal hair color.
Through its role in cytochrome oxidase, it is involved in myelin formation and other aspects of central
nervous system function, as well as in oxidative phosphorylation. As a co-factor of the enzyme
superoxide dismutase, Cu also is critical for appropriate defense mechanisms against oxidative damage
(Turnlund, 1994).

Copper is not found in high concentrations in many of the ingredients used in the manufacture of
petfoods. The bran and germ portions of grains reasonable sources of Cu containing up to 20 mg Cu-
kg-1. Animal liver may contain similar concentrations of Cu on a wet weight basis, although there are
reports that the Cu present in some animal liver (e.g. pork liver) may not be bioavailable (Aoyagi and
Baker, 1993a). Therefore, Cu is frequently added as a supplement to petfoods. Several Cu supplements
are available including:



* cupric chloride 37.2 percent Cu;

* cupric sulfate pentahydrate, 25.4 percent Cu;
* cupric oxide, 80 percent Cu; and

* cuprous oxide. 89 percent Cu

However, many animal studies, including some of dogs and cats, have demonstrated that cupric oxide
is only very slightly bioavailable and therefore should not be used as a Cu supplement in petfoods
(Aoyagi and Baker, 1993b Czarnecki-Maulden et al., 1993; Fascetti et a., 1998). In one study, a Cu-
lysine complex was shown to have bioavailability similar to that of cupric sulfate, suggesting that such
complexes may be usable as supplemental sources of Cu (Baker et al., 1991).

Absorption and Bioavailability of Dietary Copper in Dogs and Cats

Other than the studies mentioned above, there is little information on bioavailability of dietary Cu in
dogs and cats. Based mainly on clinical signs and histopathologic findings, a recent report suggested
the existence of a Zn-induced dietary Cu deficiency in kittens (Hendriks et al., 2001). However, there is
ample evidence from studies in other species of factors that may affect bioavailability of Cu. Excessive
dietary concentrations of Fe or Zn decrease the bioavailability of Cu (Turnlund, 1994). Zinc is a potent
inhibitor of Cu bioavailability by virtue of its stimulation of the formation of metal-binding
metallothionein proteins in enterocytes, which have a higher binding affinity for Cu than for Zn.
Phytate, however, does not seem to seriously affect Cu ab sorption (Graf, 1986). There are few data on
apparent or true percentage absorption of ingested Cu in dogs or cats. In studies of the nutrient needs of
pregnant and lactating bitches, Meyer (1984) and Meyer et al. (1985a,b) reported estimated Cu
bioavailability of 30 percent. Morris and (Fascetti 2000), from data in rats and humans, suggested that
the bioavailability of Cu may be quite high (i.e., from 55 to 75 percent).

Copper Deficiency in Puppies and Dogs

There are few published data on Cu deficiency inpuppies or-adult dogs. In-one study, a group of 5-
week-old puppies fed a diet containing 0.2 mg Cu per 1,000 kcal of digestible energy (DE) developed a
loss of hair pigmentation after 4 months and hyperextension in the distal phalanges (Zentek and Meyer,
1991), suggesting that this concentration was in- sufficient to support growth and resulted in Cu
deficiency in puppies. Czarnecki-Maulden et al. (1993) observed that feeding diets containing 1.1 or
1.9 mg Cu per 1,000 kcal ME (copper sulfate) to puppies resulted in reduced serum Cu concentrations.
Copper deficiency has been suspected or reported in other studies, but dietary information was not
included (Hartley et al., 1963; Gumbrell, 1972; Meiser and Schulz, 1997; Uchida et al., 1997).

Adverse Effects of Excess Consumption of Copper in Dogs

Gubler et al. (1953) administered an acute oral dose of 165 mg Cu (as copper sulfate):kg BW~-1 to
dogs. This resulted in vomiting and death within four hours. Total plasma copper rose from a normal
concentration of ~100 mg/dL to 850 ug/dL within 40 minutes of copper administration and then
decreased gradually until death.

There is a considerable body of evidence on Cu toxicosis in several breeds of dogs with a suspected or
proven hereditary defect resulting in excessive accumulation of Cu in the liver, including Bedlington
terriers, West Highland white terriers, and Skye terriers (Twedt et al., 1979; Johnson et al.,1982; Su et
al., 1982; Thornburg et al., 1986;). The disease has been studied predominantly in Bedlington terriers
(Twedt et al., 1979; Ludwig et al., 1980; Su et al., 1982; Brewer, 1998). Liver Cu concentrations in
affected dogs may reach several thousand micrograms per gram compared to a normal of up to several
hundred micrograms per gram (Ludwig et al., 1980). It was initially thought that the disease in dogs



may be a model for Wilson's disease in humans, but more recent work has shown that in dogs the
disease is caused by a different gene than that for Wilson's disease, even though it is also due to a
defect in biliary excretion of Cu (Brewer, 1998). Anticopper therapies such as Zn supplementation and
orally administered tetrathiomolybdate have been used for treatment of the problem in dogs, as well as
feeding special diets with reduced concentrations of Cu (Brewer et al., 1992).

Dietary Copper Requirements and Allowances lor Dogs

Requirements and Allowances for Puppies and Adult Dogs

Evaluating Cu deficiency in weanling puppies, Zentek and Meyer (1991) found that 2.5 mg Cu per
1,000 kcal ME, when fed in an available form such as cupric sulfate, provided an Al of Cu for growing
puppies. Subsequently. Czarnecki-Maulden et al, (1993) measured Cu availability and requirement in
groups of puppies fed canned (standard) diets and found that puppies fed diets containing 2.7 mg Cu
per 1,000 keal ME as cupric sulfate remained normal. This suggests that 2.7 mg Cu per 1,000 kcal ME
may be taken as a dietary RA for the growing puppy (Czarnecki-Maulden et al. 1993). Such a diet
would supply 0.5 mg Cuckg BW—1 .d--1 (0.76 mgekg BW-0.75.d—1 ) for a 5.5-kg puppy consuming
1,000 kcal ME+d—1 .

There are very few data on the Cu requirements of adult dogs. By extrapolating from factorial data on
mineral requirements of pregnant and lactating bitches, the RA for maintenance can be estimated at 0. 1
mg Cuckg BW-1.d-1 (0.2 mgekg BW-0.75 .d—1 ), assuming an apparent bioavailablity of Cu of 30
percent (Meyer, 1984; Meyer et al, 1985a), A diet containing 1.5 mg Cu per 1,000 kcal ME would
provide this amount to a 15-kg adult dog consuming 1,000 kcal ME-d—1 .

Safe Upper Limit of Copper for Dogs

As mentioned previously, acute Cu toxicity has been produced experimentally in the dog, and a
hereditary disorder resulting in excess Cu storage has also been described in certain breeds. However,
there is no available information a SUL of dietary Cu in normal-dogs.

By delving into the biochemical foundations of coppert's essential functions and exploring the practical
limitations of achieving "no copper" diets or treats, we aim to empower pet owners with accurate,
evidence-based knowledge to make informed decisions about their pets' nutrition and successful
management of copper associated hepatopathy.

HOW MUCH COPPER IS IN THAT FOOD?

If you’d like to know the copper content of a diet, contact the food manufacturer for their
nutrient analysis.

If you're comparing products, please note, nutritional values may be reported in one of three
ways:

* AsFed

* Dry Matter (DM)

* Caloric basis (kcals)

You need to be able to recognize these expressions and convert them accordingly in order to
compare any diets accurately.

HOW MUCH COPPER IS IN THOSE COMMERCIAL TREATS?



If you’d like to know the copper content of a commercial treat, contact the food manufacturer for
their nutrient analysis. Commercial dog treats are typically labeled with nutritional values in a
similar manner to dog food.

HOW MUCH COPPER IS IN THOSE “HUMAN” TREATS?

Our website features several comprehensive nutrient databases that allows users to find detailed
information about the copper content in a wide range of human foods. This resource is designed
to provide accurate, up-to-date nutritional information to help you make informed dietary
choices.
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