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Nutrition is the foundation of optimal health. Innumerable studies and observations over
the centuries have pointed out the importance of nutrition in maintaining health. These
studies have correlated deficiencies of vitamin C with scurvy (Firth and Marvan, 2001;
Rajakumar, 2001), thiamin with beriberi (Tallaksen and Bovim, 1998; Carpenter and
Sutherland, 1995), niacin with pellagra (Ishikawa, 2000; Malfait et al., 1993), B vitamins
with Alzheimer’s and heart disease (Selhub et al., 2000; Pautas et al., 1999; Zeitlin et al.,
1997), fat-soluble vitamins with liver disease, cholestasis, and inflammatory bowel disease
(Shirahata, 1999; Bousvaros et al., 1998), minerals with growth inhibition (Clausen
and Dorup, 1998; ), and antioxidants with nutritional amblyopia and chronic diseases
(Weisburger, 2000; Lessell, 1998).
It is only in the modern era that our foods are available primarily in a processed form.
Our foods are now cooked, pasteurized, refined, exposed to pressure, and mixed with
preservatives to prolong shelf life and additives to alter color, texture, and taste. It is
clearly recognized that processing food in this way damages or destroys vital nutrients
(Ghebremeskel and Crawford, 1994; Schroeder, 1971). Extensive documentation of the
world-wide effects of processed foods on human health was compiled by Dr. Weston
Price (1945, 1997). Price observed cultures throughout the world and found that
health problems developed in epidemic proportions when native cultures changed from
traditional foods to modern, processed diets.
Likewise, in a decade long, multi-generational study in cats comparing the effects of
cooked, raw, and raw and cooked food combinations, Dr. Francis Pottenger (Pottenger
and Pottenger, 1995) found that multiple degenerative disorders developed in cats eating
mostly cooked foods. These disorders became progressively worse in the cooked food
group of cats as this feeding approach was continued over succeeding generations. The list
of disorders is long and includes skeletal abnormalities of the skull and long bones, cardiac
problems, poor eyesight, thyroid disorders, arthritis, respiratory disease, allergies, dental
disease, and infections of internal organs like the liver and kidneys. Much of the pattern of
disease noted by Pottenger is mirrored in the diseases seen in veterinary practice today.
These studies and others (Biourge, 1997; Pedersen, 1992; Freeman, 1998; Ogilvie, 1998)
highlight the critical importance of nutrition for optimal health and provide solid evidence
that essential nutritional factors are lost or altered during routine food processing.

Processed Foods
Manufacturers of foods for human consumption attempt to compensate for the loss
of nutrients in processed foods by adding synthetic or isolated factors back to the
food (Hermus and Severs, 1999; Leklem et al., 1980). Unfortunately, other chemical
additives, are included to alter the color, texture, and flavor of foods, some of which have
questionable effects on health (Reus et al., 2000; Swanson and Kinsbourne, 1980). The
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same situation exists in the pet food industry; pet foods
are exposed to heat and pressure during manufacturing
and contain numerous additives. Compared to the
varied food choices available to humans, pets consume
a diet that generally consists only of the processed foods
offered by pet food manufacturers. In an attempt to
produce a single food that fully meets the nutritional
needs of the intended species, pet food manufacturers
add synthetic or isolated nutrients to their products.
Clearly, most of the current pet food options run
counter to the ancestral norm of consuming whole
foods in their raw, unadulterated state, as all animals
did prior to domestication by humans. It is important to
recognize that feeding processed foods is a historically
recent phenomenon and so the full biological impact
has yet to be realized. Many factors have contributed to
our current feeding method, not the least of which is
pet owner convenience. Food manufacturer advertising
has a powerful influence, as does the pet owner’s desire
to provide the balanced diet that is recommended by
veterinarians and nutritionists (Dzanis, 1998; Brown,
1994; Reotutar, 1989; Kallfelz, 1989).
As our recognition of nutritional factors and our
understanding of pathological processes continues,
novel pet foods are constantly being developed to act
as sole or adjunctive therapies for a variety of disease
conditions in pets (Scanlan, 2001; Watson, 1998;
Kallfelz, 1989; Jacob et al., 2002). While there is
evidence to support the use of these foods clinically,
there is a commonly overlooked and disturbing aspect
of feeding processed food as the sole source of nutrition.
Even though these foods are considered nutritionally
complete, actual individual long-term consumption has
shown the fallacy of this (Morris and Rogers, 1994).
Identification of taurine deficiency as a causative factor
in the development of feline cardiomyopathy (Pion
et al., 1987) and feline central retinal degeneration
(Barnett and Burger, 1980; Hayes et al., 1975) in cats
fed premium cat foods, previously considered to offer
complete nutrition, underscores this point.
The recognition that feeding pets processed foods may
contribute to the development and progression of
diseases has led to a feeding paradigm in the holistic
veterinary community that involves the use of raw
foods in the diet, a fact that is not without controversy
for a variety of reasons. However, many veterinarians
are reporting obvious clinical benefits from the
consumption of primarily unprocessed diets confirming
the results of the Pottenger study.

Composition of Whole Food
Whole food is a complex, integrated group of closely
associated substances. These substances include
vitamins, minerals, phytochemicals, enzymes, fats,
carbohydrates, and nucleotides, as well as currently
unknown micronutrients. Each food is a unique
combination of these factors at different concentrations.
For example, black currant contains high levels of
vitamin C and bioflavonoids (Duke, 2001; Mikkonen
et al., 2001; Young et al., 1999; Romero Rodriguez et
al., 1992), wheat germ and bran contain vitamin E and
vitamin B6 (Duke, 2001; Barnes, 1982; Barnes and
Taylor, 1980; Lindberg et al., 1983), bovine kidney
contains vitamin A (Kato et al., 1984; Plopper et al.,
1977; Smith et al., 1975), alfalfa contains numerous
trace minerals (Duke, 2001; Townsend et al., 1999;
Sadiq and Abdurrehman, 1999), and rice bran contains
inositol and the vitamin B complex (Jariwalla, 2001;
Rao, 2000).
Crop growing conditions can modify concentrations
of food constituents (Wang and Zheng, 2001; Yang
and Lee, 2001; Leonardi et al., 2000; McKeehen et
al., 1996; Frick et al., 1994; Ivanova et al., 1993). It is
known that hydroponic growing conditions, in which
mixtures of nutrients are “force fed” to plants, cause the
reduction of several nutrients in tomatoes (Premuzic et
al., 1998). Additionally, greenhouse grown vegetables
have been shown to be lower in chlorophyll, vitamin C,
crude fiber, and minerals than field grown vegetables
(Yao et al., 1999). Recent research has also shown an
increase in nutrient density in organically produced
foods (Worthington, 2001; Sundrum et al., 2000;
Worthington, 1998).
Other factors that influence nutrient composition of
plants include the variety (Kurilich et al., 1999; Kushad
et al., 1999) and whether the plant is open-pollinated
or a hybrid (King, 2002). Composition of foods derived
from animal sources are affected in a similar fashion.
For example, it has been shown that cattle fed on
pasture, dry feeds, or in a feedlot have differences in the
biochemical profile of the adrenal gland (Loerch and
Fluharty, 1999; Gwazdauskas et al., 1986; Phillips et
al., 1982), indicating variation in the nutritive benefits
of using that tissue as a food source.
Select foods can be utilized to support specific
physiological processes through recognition of the
food constituents (Ogilvie, 1998; Biourge, 1997).
This must be combined with an understanding of the
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biochemistry of the cellular process of interest. For
example, coldwater fish oil containing eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) can be
used to modulate inflammation through inhibition
of the 5-LOX (lipoxygenase) pathway that converts
arachidonic acid to inflammatory leukotrienes in
neutrophils and monocytes (Calder, 2001; Keicher et
al., 1995).

Manufactured Pet Foods
For economic reasons, mass-produced pet foods must
rely on food ingredients of variable quality (Morris and
Rogers, 1994). Further, many popular pet foods are
produced using formulas in which ingredient choices
are based on cost and availability rather than quality.
This means that while the label analysis remains
constant, the protein and other sources may fluctuate
significantly. Obviously, this situation compounds
concern about the nutrient quality of each food’s
source ingredients. Further, use of these pet foods
for their therapeutic value may provide variable and
unreliable results. In response to this, premium pet
food manufacturers have developed products with
fixed formulas validated through the Association of
American Feed Control Officials (AAFCO) feeding
studies. Generally, these products contain high-quality
ingredients that are consistent from one production
batch to the next (Huber et al., 1991) and tend to be
more costly for the consumer.
The importance of this approach is highlighted in
studies comparing a popular national brand of dog
food with lower priced foods; these studies gave results
indicative of nutritional deficiency in the lower priced
foods (Huber et al., 1986). When growing puppies
were fed the lower priced foods, they consumed
greater amounts of food per pound of weight gain than
did those fed the national brand. More significantly,
the puppies fed the lower grade foods had graying
hair coats and a lower hematocrit, hemoglobin, and
serum albumin. With the lower priced foods, protein
digestibility was low, suggesting that poor-quality
protein sources were used and/or that heat damage
occurred during processing. Zinc-responsive dermatosis
has also been reported in dogs fed generic food brands
(Sousa et al., 1988). These studies demonstrate some
obvious health impacts of pet foods made with poorquality ingredients.
Pet foods are designed to contain a variety of nutrient
sources, including:
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•

Animal protein: Commonly derived from beef,
chicken, lamb, and their by-products

•

Non-animal protein: Corn gluten meal, soy flour,
and wheat germ

•

Carbohydrates: Commonly derived from grains
like wheat, rice, and corn

•

Fat: Commonly derived from animal fat, corn oil,
and sunflower oil

•

Vitamins and minerals: “Balanced” by the
addition of purified or semipurified forms

•

Preservatives/Antioxidants: Added to protect
the food from oxidative damage. Either naturally
derived or synthetic. Commonly used natural
antioxidants include alpha-tocopherol and ascorbic
acid. Synthetic forms include ethoxyquin and
butylated hydroxytoluene (BHT).

When considering pet foods, attention must also
be focused on the process of production. Health
regulations require the cooking of pet food ingredients
at temperatures intended to destroy any associated
pathogenic microorganisms (Yeom et al., 2000; Gould,
2000); additionally, cooking enhances food palatability
and digestibility. However these same temperatures
are damaging to vital nutrients including enzymes,
thiamin, folic acid, vitamin A, and niacin (Angelino
et al., 1999; Reddy and Love, 1999; Severi et al.,
1998; Yadav and Sehgal, 1997; Yadav and Sehgal,
1995; Dawson and Waters, 1994; Rumm-Kreuter and
Demmel, 1990; Kimura et al., 1990; Skurikhin, 1985;
Ranhotra et al., 1984; Smirnova et al., 1982; Head and
Giesbrecht, 1976). During manufacturing of pet foods,
starch is important for proper expansion of food pellets
during extrusion. The temperature in the extruder can
approach 150° C (Case et al., 2000, Harper, 1978). This
is important because many proteins and enzymes are
damaged or denatured at temperatures well below this
(Kilara and Sharkasi, 1986). While additional starch
improves food manufacturing, it contributes to what is
now being recognized as carbohydrate overload.
Manufacturers overcome alterations in food
constituents as a result of processing by adding
purified and semipurified vitamins and minerals. These
added components also serve as a way to increase key
nutrients beyond the amounts present in commonly
available food sources.

Synthetic Vitamins
Synthetic vitamins are chemically synthesized
while isolated vitamins are modified from naturally
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occurring sources (Thiel, 2000). The physiological
effects of synthetic vitamins are known to be different
than vitamins from natural food sources (Lauridsen
et al., 2002; Thiel, 2000; Hoppe and Krennrich,
2000; Patrick, 2000; Feskanich et al., 2000; Paisley,
1999; Burton et al., 1998; Lemoine and Le Devehat,
1989). Further, there are variations in the structure of
synthetic vitamins and differences in their intestinal
absorption, plasma and tissue kinetics, cellular uptake,
and elimination (Thiel, 2000; Burton et al., 1998). It
is assumed that because synthetic vitamins have close
structural similarity to food source vitamins, they have
the same physiological effects. However, the synthetic
structure is not exactly the same as the natural vitamin,
and thus the effects cannot be assumed to be exactly
the same (Thiel, 2000; Sayama, 1991). As an example,
natural alpha-tocopherol is a single stereoisomer (RRR)
while synthetic alpha-tocopherol is an equimolar
mixture of eight stereoisomers (all-racemic or all-rac).
These forms are not chemically identical and vary in
absorption, metabolism, and plasma and tissue kinetics
(Thiel, 2000; Hoppe and Krennrich, 2000). In pigs, the
bioactivity of RRR alpha-tocopherol was found to be
greater than that of synthetic alpha-tocopherol acetates
(Lauridsen et al., 2002). Synthetic alpha-tocopherol
has been shown to be preferentially metabolized to
its elimination product and more quickly excreted in
urine (Traber et al., 1998). Synthetic alpha-tocopherol
was also found to lower circulating lymphocyte levels
(Goodwin and Garry 1983).

these xenobiotics requires the expenditure of energy
and cellular resources, potentially leading to stressed
metabolism in detoxification organs (Degkwitz, 1985;
Bidlack and Smith, 1984). Primary sites of activity
include the liver and kidney.

Use of synthetic or purified vitamins may result in a
relative deficiency of the natural forms of these vitamins
in the body (Thiel, 2000; Nakano et al., 1997; Ishida
et al., 1994; Traber et al., 1993; Tandler et al., 1991).
A synthetic vitamin and the resulting deficiency it
causes affects the metabolism of the vitamin, as well as
that of other nutrients. For example, in some animal
species, synthetic vitamin A has been shown to alter
vitamin E levels, whereas natural vitamin A does not.
Lomnitski et al. (1991) showed that in the presence of
vitamin E deficiency, isolated beta-carotene, in high
concentrations, has a pro-oxidant effect in vitro and in
animal studies. Additionally, while beta-carotene in
foods has been correlated with reduced lung cancer
incidence, recent studies suggest beta-carotene as an
isolated supplement actually increases the risk of lung
cancer in smokers (Paisley, 1999). The mechanism for
this is unclear but may be related to nutrient imbalances
created by the use of isolated beta-carotene.

The synergism that exists between the individual
constituents of whole foods provides for a dynamic
physiological response in which the benefits of the
whole exceed the sum of the parts. In biological terms,
this is seen as an increased therapeutic effect from much
smaller quantities of nutrients. Therapeutically, synergy
may also reduce side effects in treating health challenges
(McPartland and Pruitt, 1999). Documentation shows
this biological effect both in phytomedicines and whole
foods (Williamson, 2001).

There are numerous implications regarding the use
of synthetic and isolated vitamins beyond those
already pointed out. Metabolism and elimination of

Efficient physiologic use of synthetic or isolated
vitamins requires them to be combined with
constituents normally present in the whole vitamin
complex with which they act synergistically (Stahl et
al., 1998; Staack et al., 1998). When these additional
constituents are not consumed with the vitamin, they
must be derived from nutrient storage sites in the body.
Thus, continued ingestion of synthetic vitamins can
lead to deficiencies of other essential nutritional factors
and, in fact, reduce the ability of the body to utilize the
synthetic vitamin (Thiel, 2000; Schelling et al., 1995).
This is seen as a reduced therapeutic response, or even
a worsening of the clinical condition, to synthetic
vitamins following an initial benefit.

Synergism of Whole Foods
Because of synergy between substances found in
whole foods, low concentrations of natural vitamins
are found to have a significant physiological effect in
contrast to the high concentrations of synthetic vitamins
required to get a similar effect. This concept provides
the foundation for the clinical effects of whole food
concentrates.

Synergistic interactions between individual constituents
of a food are characterized by activity at low doses,
with effects that exceed the predicted benefits of any
isolated, single constituent (Staack et al., 1998; Stahl
et al., 1998). These effects have been demonstrated in
vitro for a variety of phytomedicines as well, including
Ginkgo biloba (Chung et al., 1987; Wagner, 1999), Piper
methysticum (Singh and Blumenthal, 1997), Glycyrrhiza
glabra (Kimura et al., 1992), and Zingiber officinalis
(Beckstrom-Sternberg and Duke, 1994), and in clinical
situations evaluating phytomedicines and whole foods
such as Salix alba, Hypericum performatum, Panax
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ginseng, ginkgo extract, Valeriana officinalis, and Brussels
sprouts (Williamson, 2001; Staack et al., 1998).
Animal studies comparing the individual and collective
effects of four Brussels sprout glucosinolate derivatives
demonstrated a synergistic effect on induction of both
Phase I and Phase II detoxification enzymes (Staack
et al., 1998). Mixtures of carotenoids, especially those
containing lutein and lycopene, have significantly
better antioxidant potential in vitro than single, isolated
carotenoids (Stahl et al., 1998). Studies such as these
definitively illustrate functional synergy in whole foods.

Key Whole Foods
Individual whole foods may have increased
concentrations of certain key whole vitamin complexes
and associated synergistic factors that contribute to the
support of specific organs and tissues. This support
is the result of the whole food providing the proper
balance of nutrients required by individual tissues.
The following section highlights some food sources
believed to have a particular benefit for the liver and
heart. Although we focus only on these two structures
here, other organs and glands are supported in a similar
fashion by specific whole foods.

Liver
Nutritional support is a key factor in the treatment of
hepatic disease in animals (Biourge, 1997). Nutritional
goals for the management of hepatobiliary disease
include:
•

Maintenance of normal metabolic processes

•

Avoiding accumulation of toxic metabolic wastes

•

Providing nutritive substrates that support hepatic
repair and regeneration

Support is mediated through the direct and indirect
physiological effects of hepatic Protomorphogen™
extracts, whole food concentrates, and botanicals
(Blackburn and O’Keefe, 1989).
Of primary importance in a hepatic support program
is the inclusion of liver Protomorphogen™ extracts.
These extracts are typically derived from fractionated
bovine liver tissue and contain specific hepatocyte cell
determinant factors that improve the local nutritional
environment of the liver and support appropriate
function of hepatocytes (Santoro and Weyhreter, 1993).
Liver Protomorphogen™ extracts are beneficial for all
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cases of hepatic dysfunction and chronic degenerative
disorders. Further, these extracts can be beneficial
in cases of carbohydrate metabolism abnormalities,
decreased serum albumin, ascites due to liver failure,
renal disorders, and intestinal toxemia (Lee and
Hanson, 1947).
The beneficial effects of hepatic Protomorphogen™
extracts are complemented by the vitamin complexes
contained in such other whole food sources as lipid
soluble chlorophyll extracts, rice bran concentrates,
buckwheat concentrates, mushroom powder, Tillandsia
powder, and alfalfa juice. These whole vitamin
complexes enhance the ability of the liver to respond to
metabolic demands while promoting its ability to heal
and regenerate.
Concentrates from Strombus gigas (queen conch)
provide a source of complete amino acids in a biological
balance with trace minerals. The amino acids are
needed to build various proteins used in growth, repair,
and maintenance. It is also known that the conjugation
of toxins for removal from the body utilizes the amino
acids glutamine, ornithine, and glycine, prevalent in
this whole food source. Providing amino acid substrates
is especially important for optimal hepatic performance.
Events in the liver related to protein regulation include
amino acid storage and deamination for intermediary
metabolism. Plasma amino acid profiles vary depending
on the type of hepatic failure. In general, the essential
amino acids (but not the branched-chain amino acids)
and some of the nonessential amino acids are all
degraded in the liver (Center, 1996; Strombeck and
Rogers, 1978).
Liver and kidney concentrates provide a variety of
nutrients and other valuable cell constituents for the
liver. For example, vitamin A complex aids normal
cellular reproduction and differentiation (Ross, 1993).
This is beneficial not only for hepatocytes but also for
all other liver-associated cells. Further, vitamin A is
important for maintaining properly functioning cell
membranes that are critical for preventing invasion by
disease causing microorganisms (Navarro et al., 1990).
High vitamin A intake increases microsomal metabolism
of certain toxins (Anderson and Kappas, 1991). This is
in addition to its other immune supportive functions.
Rice bran and yeast extracts provide a balance of the
vitamin B complex. Components of the vitamin B
complex are important for cell energy reactions that
are mediated through enzymatic oxidative mechanisms
related to carbohydrate metabolism. They play an
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important role in catalyzing various metabolic chain
reactions through coenzymes and are indicated for
poor muscle tone, cardiac problems, and improvement
of intestinal motility (Gross et al., 2000). Adequate
levels of thiamine are critical since a deficiency has
been shown to strongly stimulate cytochrome P-450
activity and may potentiate hepatotoxicity caused by
certain bioactivated intermediates (Yoo et al., 1990).
Riboflavin deficiency ultimately leads to a decrease in
the P-450 enzyme production and diminished Phase I
monooxygenase activity (Wang et al., 1985).
Pantothenic acid is necessary for synthesis of Coenzyme
A and thus may be important in avoiding damage from
certain chemical toxins. Folic acid is a cofactor and
methyl donor in Phase II conjugation pathways and aids
homocysteine elimination. It also acts as a coenzyme
in nucleotide biosynthesis and amino acid conversions
(Jakoby et al., 1982). Folic acid deficiency can result in
decreased methylation of DNA leading to chromosomal
damage and potentially carcinogenesis (Rucker and
Stites, 1994). Choline, found in a variety of foods
including bovine liver and rice bran, is considered to
be a structural element for cell membrane integrity and
facilitates movement of lipids across cell membranes
(Combs, 1992). Thus, choline is involved with many
functions related to cellular phospholipids. Choline
acts as a lipotrophic factor preventing the accumulation
of lipids in the liver (Ghoshal and Farber, 1993). As a
result, choline deficiency results in hepatic steatosis as
well as hemorrhagic renal degeneration and depressed
growth.
Buckwheat leaf and seed and mushroom powder
provide bioflavonoids and the vitamin C complex,
respectively (Duke, 2001). These nutrients have
general benefits for healing and reducing inflammatory
conditions. The bioflavonoids are useful for
improvement of capillary fragility and promotion of
normal arterial elasticity (Berger et al., 1992). Vitamin C
complex is felt to aid in the formation of bile and certain
detoxification processes. It also acts as an antioxidant.
Vitamin C deficiency has been shown to impair
oxidative drug metabolism and to reduce P-450 activity
and associated enzymes (Jakoby et al., 1982).
Wheat germ oil is composed of almost 70% alphatocopherol, which is associated with other components
of the whole vitamin E complex. Alpha-tocopherol
is known to act as an antioxidant and, along with
selenium, is a cofactor in glutathione peroxidase
activity (Jakoby et al., 1982). It appears that vitamin E
in cellular and subcellular membranes protects against
phospholipid peroxidation. In addition, wheat germ

oil has been shown to beneficially support certain
endocrine glands like the adrenals (Azhar et al.,
1995). Vitamin E deficiency combined with selenium
deficiency has been implicated in cases of hepatic
necrosis (Fraga et al., 1987).
Vitamin K complex is supplied by chlorophyll from
alfalfa and beet leaf juice. It is essential for liver health
since hepatic stores of vitamin K are limited and
are rapidly depleted, especially when cholestasis or
malabsorption exists. Patients with chronic hepatic
disease frequently have abnormal blood coagulation
and have been shown to respond to vitamin K
administration (Center, 1996).
Trace minerals are important for proper hepatic
function. One of these is zinc, which is an essential
component in over 70 metalloenzymes. Therefore, zinc
deficiency has a broad range of significant consequences
(Jakoby et al., 1982). Copper is an integral part of
superoxide dismutase, cytochrome oxidase, and amine
oxidases, enzymes with antioxidant and detoxification
activities. Copper is also required as a cofactor for
the activity of catalases and peroxidases. Selenium is
required for glutathione peroxidase activity.
In addition to the liver and kidney extracts, bovine
liver fat extract is beneficial for liver health. Based
on historical research, liver fat is believed to contain
a hepatic “detoxifying hormone” known as Yakriton
(Sato, 1927; Sato, 1928). By increasing liver blood
flow, purification and detoxification of the blood may
be enhanced. Thus, liver fat may be useful in cases of
hepatic congestion.
Whole desiccated spleen is a source of superoxide
dismutase, an antioxidant enzyme that acts on free
radicals that interfere with normal cellular function
(Freeman et al., 2000). Reduction of free radicals
reduces their deleterious effects on cells (El-Sokkary
et al., 2002). Further, the spleen is part of the
lymphatic system and therefore contains immune tissue
components. It can provide basic support for certain
aspects of immune function and can benefit cases where
inflammation is present or when blood cells are in need
of support.
A number of botanical substances have been shown
to have beneficial effects on liver function. One of
these is Silybum marianum or milk thistle. It contains
a bioflavonoid complex known as silymarin, which
includes the compounds silibinin, silidianin, and
silicristin. Silymarin protects liver cells by blocking
entrance of harmful toxins through cell membranes.
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These bioflavonoids also facilitate removal of toxins
from liver cells (Hikino et al., 1984; Tuchweber et al.,
1979), have antioxidant effects (Feher et al., 1986),
regenerate injured liver cells (Sonnenbichler and Zetl,
1987), and are effective in humans with cirrhosis and
chronic hepatitis (Ferenci et al., 1989). When combined
with liver-damaging drugs, silymarin has been shown
to protect the liver (Palasciano et al., 1994). There may
be a stimulating effect on liver and gallbladder activity
as well.
Taraxacum officinale (dandelion) root has been used
to treat liver, gallbladder, digestion, kidney, and joint
problems. The active factors include sesquiterpene
lactones of the eudesmanolide and germacranolide
type that are unique to the dandelion (Wichtl, 1994).
Dandelion is also a rich source of vitamins and minerals,
particularly beta-carotene, moderate vitamin D, vitamin
C, various B vitamins, iron, silicon, magnesium,
zinc, and manganese (Duke, 2001; Bradley, 1992).
Dandelion stimulates digestion and increases bile
production and flow. This may help improve fat
metabolism and elmination of cholesterol. It should
be noted that patients with biliary obstruction should
avoid dandelion. Also dandelion may increase gastric
acid production and should be used with caution in
certain patients.
Ginkgo biloba has been shown to improve blood
flow in small vessels. Its active components include
ginkgo flavone glycosides and terpene lactones. These
bioflavonoids have antioxidant properties. The terpene
lactones are ginkgolides and bilobalide, which have
been associated with increased blood circulation to
the brain and other parts of body, as well as exerting
a protective action on nerve cells (Bruno et al., 1993).
These compounds also regenerate the tone and elasticity
of blood vessels (Clostre, 1988) making circulation
more efficient in both large vessels (arteries) and
smaller vessels (capillaries). Further, Ginkgo biloba has
been shown to exert direct antioxidant effects on the
gastrointestinal mucosa and to improve gastrointestinal
circulation.
Since the digestive tract plays an integral role in
hepatic function, whole food ingredients specific for
the gastrointestinal tract are useful. They provide a
variety of structural and functional substrates. Stomach,
duodenum, and jejunum extracts provide a range of
complex substances including cell cytosol components.
Black currant seed oil as a source of gamma-linolenic
acid (GLA) can be beneficial for the integrity of the gut
wall. GLA enhances production of prostaglandin E,
which has been shown to reduce intestinal permeability
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and inflammation (Shah et al., 2001). Allantoin
provides substances that promote general healing.

Heart
Multi-systemic and multiple tissue nutritional support
for cardiac patients is best mediated through the
administration of a variety of tissue concentrates
and extracts, whole vitamin complexes, and
botanicals selected for their benefits in supporting the
biochemistry of the heart and related tissues. It has
been the author’s experience that afflicted patients can
be maintained for extended periods with excellent
quality of life in spite of significant heart disease. With
appropriate nutritional therapy, patients thrive even in
the face of poor prognostic indicators. The magnitude
of the response is dependent on the quantity and
viability of the remaining healthy cells. Therefore, early
intervention is ideal. However, nutritional support is
applicable at any time during the course of disease.
Appropriate and timely monitoring allows for consistent
adjustments in therapy for maximal benefits.
Heart Protomorphogen™ extracts have been shown
to improve cardiac function by improving the local
nutritional environment of the myocytes. In addition,
there is an apparent benefit in reducing the damaging
effects of the inflammatory process (Lee and Hanson,
1947). This is especially important in chronic
cardiac conditions like cardiomyopathy in which
ischemia is a prominent factor. It has been shown
that post-ischemic damage is in part mediated by the
inflammatory response (Entman et al., 1991). Heart
Protomorphogen™ extracts have a variety of metabolic
effects and can reduce the effects of any process that
creates chronic injury to the myocardium.
Liver and kidney organ concentrates effectively deliver
vital substances to their respective tissues. These
substances can be critical in the process of replenishing
depleted cellular supplies of key factors. Once these
substances are replaced, cellular metabolism can
begin to normalize. It is critical to recognize here that
while many nutritional factors have been identified
as beneficial for the liver and kidney, the myriad of
essential substances needed for optimal function can
only be speculated upon. Therefore, it is essential to
utilize whole tissue extracts to provide both known
and unknown substances in their physiologically active
forms. Recognition of the need to support these tissues
is important because of the central role that they play in
the metabolic processes of the body, particularly cardiac
function.
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Spleen concentrates are known to contain high levels of
superoxide dismutase, which has been shown to reduce
the damaging effects of hypoxia on the myocardium by
acting as a free radical scavenger (Itoh et al., 1999).
The benefits of tissue Protomorphogen™ extracts and
tissue concentrates can be maximized by the addition
of whole vitamin complexes derived from food sources.
These sources include rice bran, pea vine, wheat germ,
alfalfa, flaxseed oil, buckwheat, mushroom, and beet
root. Additional supportive benefits can be provided by
botanicals like Crataegus laevigata and Emblica officinalis,
which are known to exert positive supportive effects on
the heart.
Rice bran is considered an excellent source of lipids,
protein, vitamin B complex, inositol, and choline
(Duke, 2001; Ogawa, 1999; Jariwalla, 2001). This is
in addition to the antioxidants it contains, including
vitamin E, ferulic acid, and oryzanols (Osawa, 1999).
These food factors have been shown to have direct
and indirect effects on the heart (Jariwalla, 2001).
Vitamin B complex factors are thought to be beneficial
in “coordinating” nerve control of the heart with
muscular contraction. Myoinositol in rice bran is an
important cell membrane phospholipid that was first
discovered in heart muscle (Ogawa, 1999). It also
has the benefit of being lipotrophic, reducing the
accumulation of fat in the liver (Katayama, 1999), and
this offers supportive effects for the liver that can assist
in maintaining appropriate liver function. Choline is
a precursor to the neurotransmitter acetylcholine as
well as phosphatidylcholine and sphingomyelin, cell
membrane phospholipids (Blusztajn, 1998). Choline is
lipotrophic and can be oxidized to form betaine (Zeisel,
1992). It facilitates folate metabolism (Landgren et al.,
1995) and increases the conversion of homocysteine to
methionine (Alonso-Aperte and Varela-Moreiras, 1996).
While an elevated homocysteine level has not been
proven as a risk factor for heart disease in veterinary
medicine, this has been shown for humans and in vitro
studies have demonstrated an injurious effect on animal
endothelial cells (Wall et al., 1980).
Beet (Beta vulgaris) root contains betaine (Weretilnyk
et al., 2001), glutamine (Mack, 1998), high levels of
folic acid (Wang and Goldman, 1997), and triterpene
saponins (Massiot et al., 1994). Betaine is an important
methyl group donor that participates in the conversion
of homocysteine to methionine (Selhub, 1999; Maree et
al., 1990) and facilitates Phase II hepatic detoxification
(McKevoy, 1998).

Alfalfa provides a source of bioavailable protein, vitamin
A, C, E, and K complexes, carotenoids, chlorophyll,
calcium, potassium, phosphorus, isoflavonoids, and
triterpene saponins (Duke, 2001). Each of these factors
provides direct and indirect benefits for the heart. For
example, alfalfa derived isoflavonoids act to improve
the health of the cardiovascular system (Kurzer and Xu,
1997). Indirect benefits are mediated through mineralinduced relaxation of the autonomic nervous system
and chlorophyll complexing of toxins (Sarkar et al.,
1994).
Pea vine juice has a unique vitamin E complex
composition. Components of the vitamin E complex
have been shown to have an antioxidant effect that is
protective for nutrients such as vitamin A and vitamin B
complex while they are still in the lumen of the digestive
tract. In addition to its other antioxidant effects, vitamin
E promotes normal coronary artery dilation (Emmert
and Kirchner, 1999). Studies investigating the cardiac
benefits of alpha-tocopherol have found that it reduced
the incidence and severity of heart disease (Freeman
et al., 1999), prevented a decrease in myocardial
contraction induced by volume overload (Prasad et al.,
1996), prevented the occurrence of lethal ventricular
arrhythmias associated with ischemia and reperfusion
(Sebbag et al., 1994), and reduced infarct size in
experimental ischemia reperfusion in dogs (Tripathi
and Hedge, 1997). Reports from vitamin E deficiency
studies indicate a variety of cardiac manifestations
depending on the animal species under investigation.
These manifestations include gross and histological
changes in the myocardium (Bragdon and Levine, 1949;
Houchin and Smith, 1944; Mason and Telford, 1947)
and ECG abnormalities (Gullickson and Calverley,
1946; Filer et al., 1949; Dinning et al., 1951; Ensor,
1946). The essential point gleaned from investigations
of vitamin E is that it has been shown to have a
supportive role in maintaining cardiac health. However,
it is critical to recognize the differences between
the vitamin E complex, which contains multiple
tocopherols, selenium, and other factors, and alphatocopherol as an isolated synthetic vitamin, which is
quite limited in function.
Buckwheat (Fagopyrum spp.) is known to contain
significant amounts of common flavonoids like
quercetin and rutin (Quettier-Deleu et al., 2000;
Dietrych-Szostak and Oleszek, 1999), as well as
numerous antioxidants and a favorable amino acid
composition (Tomotake et al., 2000; Li and Zhang,
2001). It is a major source of building blocks and
supportive nutrients for the heart muscle and other
vascular structures.
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Conclusion
Whole foods provide superior nutrition for preventing
disease and giving support during illness. Their
whole vitamin complexes facilitate the physiological
effects of whole foods far better than synthetic
isolates. Interestingly, whole vitamin complexes have
physiological effects that are far greater than would be
expected from the additive effects of their individual
components. This enhanced effect is based on
synergistic interactions between whole foods and their
whole vitamin complex factors. This synergism occurs
through the unique combination of constituents within
a whole food.
It is important to contrast this with the synthetic
vitamin that does not have the necessary accompanying
cofactors to manifest a synergistic response. Factors
associated with the whole vitamin complex that
contribute to the synergistic effect include enzymes,
coenzymes, trace minerals, and antioxidants. Without
this critical synergy, synthetic vitamins must be
delivered in higher (supraphysiological) doses to
achieve comparable results. For example, some
estimates have suggested natural alpha-tocopherol may
be twice as bioavailable as its synthetic counterpart
(Thiel, 2000; Burton et al., 1998). Other factors that
affect the physiological effects of synthetic vitamins
include the health of the digestive tract, body stores
of synergistic factors, metabolism, and the rate of
elimination. Multiple digestive conditions influence
the absorption of both whole vitamin complexes and
synthetic vitamins. Therefore, plasma concentrations
after ingestion can be variable.
Speculation based on feeding studies with synthetic
vitamins leads to the conclusion that synthetic
vitamins may require some degree of reassembly
following absorption as the body tries to convert them
to biologically useful forms. Via this reassembly, the
synthetic vitamin becomes associated with a variable
number of factors that are normally part of the whole
vitamin complex needed for function. However, these
additional components must be derived from the body’s
endogenous stores since they are not present with the
synthetic vitamin. The implications are multifold and
include diversion of important components away from
other normal biochemical pathways and potential
depletion of body stores of these factors, leading to
a relative deficiency and reduced response to the
synthetic vitamin, as has been suggested (Thiel, 2000).

For professional use only

Synthetic vitamins are added to most commercial pet
foods and can be classified as xenobiotics. The body
must eliminate these chemicals, which are perceived
as foreign. Elimination occurs through hepatobiliary
and renal routes. Preferential elimination has been
demonstrated for some synthetic vitamins (Hoppe
and Krennrich, 2000; Habash et al., 1999; Traber et
al., 1998). Obviously, elimination of these xenobiotics
requires metabolic processes that utilize cellular
constituents. This creates cellular metabolic stresses
that, generally, are appropriately managed. However,
it has the potential to further compromise an already
diseased and/or nutritionally depleted organ. This
reduces the ability of the tissue to heal and regenerate.
Commercial pet food production results in foods that
are over processed with the result that nutrients are
damaged and destroyed. Synthetic vitamins and other
substances are added in an effort to compensate for this
nutrient loss. However, these additives create ongoing
metabolic stresses that coupled with the limited
ingredient selection and processing of foods leads to
situations in which cellular nutritional status can be
compromised, causing tissue malnutrition.
Effective nutritional support for patients requires
an understanding of the physiological needs of the
diseased tissues in conjunction with insight into the
normal metabolic processes of those tissues. Further,
this nutritional support is best provided with products
that provide whole foods and whole vitamin complexes
that are derived from a variety of natural sources and
that appropriately match the requirements of that
animal species. Whole food nutritional supplements can
be utilized to support already diseased patients and to
compensate for nutritional situations that may occur as
a result of chronically ingesting commercial, processed
pet foods containing synthetic vitamins. Nutritional
supplementation should be patient specific based on
individual needs and predispositions. These needs are
recognized based on the patient condition, history,
breed, and species.
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