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Preface

onsumers of medicine and veterinary medicine

have shown that they desire a variety of

medical approaches. Herbal medicine just can’t
seem to die, and has persisted no thanks to us veterinar-
ians—our clients and nonveterinary herbalists have kept
it alive. Skeptics have mourned the loss of medical inde-
pendence, and have argued that medical research and
practice should not be beholden to public opinion. In
fact, the last hundred years of medical trajectory is the
result of the Flexner report, which aimed to shut down
sectarian medicine. Flexner’s sponsor, the Carnegie Foun-
dation, believed that medical education should not be
independent and commercialized, but that it in fact
should answer to public and charitable interests (Hiatt,
1999). People want herbal medicine. This is our attempt
to help veterinarians explore and begin to offer it.

We recognize that challenges still exist. It may be some
time until we clearly understand how herbs and drugs
interact. Standardization is a contentious issue, recom-
mended by researchers and resisted by herbalists. In our
view, herbal medicine is unique among medical special-
ties in that we are guided by the past, whereas most of
medicine is inspired by new and untested remedies. Still,
we support research that clarifies these issues, and our
hope is that researchers in this field will recognize the
expertise and experience of herbalists already active in
clinical investigations of their tools.

With this book, we hope that we can contribute to the
re-emergence of the art of veterinary herbal medicine.

vii
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Introduction: Why Use Herbs?

Susan G. Wynn and Barbara |. Fougére

CHAPTER

“Plants are nature’s alchemists, expert at transforming water, soil, and sunlight into an array of precious sub-
stances, many of them beyond the ability of human beings to conceive, much less manufacture. While we were
nailing down consciousness and learning to walk on two feet, they were, by the same process of natural selec-
tion, inventing photosynthesis (the astonishing trick of converting sunlight into food) and perfecting organic
chemistry. As it turns out, many of the plants’ discoveries in chemistry and physics have served us well. From
plants come chemical compounds that nourish and heal and poison and delight the senses, others that rouse
and put to sleep and intoxicate, and a few with the astounding power to alter consciousness—even to plant

dreams in the brains of awake humans.”

erbal medicine represents a synthesis of

many fields—botany, history, ethnomedi-

cine, and pharmacology. Embarking on the
study of this field means that veterinarians will be required
to reframe the way they think about medicine. Many chal-
lenges await us. We are asked to consider plants we learned
in toxicology as useful medicines. We are told, in the age of
evidence-based medicine, that old authorities (some who
lived as long as 2000 years ago) still have something to
teach us. Our knowledge about these medicines comes
from plant scientists, food scientists, pharmacologists, lay
herbalists, and farmers—and we are asked to respect them
as equal partners in herbal education and discovery. Even
as we become comfortable and familiar with these plants,
we are told that we won't be able to use them unless we
become active in conservation efforts. Herbal medicine
asks a lot but gives the practitioner more in return.

Why use an herb when we have available to us estab-
lished, effective treatments for so many medical condi-
tions? Most herbalists would answer this way: When
conventional treatments are both safe and effective, they
should be used. Unfortunately, that isn’t the case for
many serious chronic medical conditions—chronicity is
virtually defined by the fact that medicine isn’t working.
Herbs represent an additional tool for the toolbox. For
some, the fact that animals have been thought to treat
themselves using herbs is reason enough to try them. For
some herbalists, herbs also represent a different approach
to the practice of medicine, that is, using the complex for-
mulas “developed” by plants over millennia in relation-
ship with the rest of the beings on the planet. These
combinations of chemicals nourish, heal, and kill, but by
using rational combinations in the practice of medicine,
herbalists believe they attain longer lasting, more pro-
found improvements (Box 1-1).

Botany of Desire, Michael Pollan

HERBS ARE NOT SIMPLY
“UNREFINED DRUGS"”

Complex Drugs With Complex Actions

Plants may contain many dozens of chemical con-
stituents. Some of these have pharmacologically unique
and powerful activity and have been tapped by the drug
industry to develop new pharmaceuticals. However, the
other ingredients in plants may have important activity as
well. Consider, for example, the vitamins, minerals, flavo-
noids, carotenoids, sugars, and amino acids contained
in a plant—do these assist effector cells in mounting
the physiologic response initiated by the “drug”? And
do constituents with lesser pharmaceutical activity than
the one “recognized” active constituent play any role?

These complex drugs offer the sick patient a greater
range of effects. Because there are many conditions for
which the etiopathogenesis is unknown, providing the
patient with a choice of biochemical solutions makes
sense. Take, for example, Saint John’s Wort for depression,
as compared with paroxetine or sertraline.

The “active constituents” of Saint John’s Wort and
their studied actions include the following (Butterweck,
2003; Simmen, 2001):

e Amentoflavone: inhibits binding at serotonin (5-
HT)(1D), 5-HT(2C), D(3) dopamine, delta opiate, and
benzodiazepine receptors

e 13, II8-biapigenin: inhibits binding at estrogen-alpha
receptor, benzodiazepine receptors

* Quercitrin, isoquercitrin, hyperoside, rutin, quercetin,
amentoflavone, and kaempferol inhibit dopamine
beta-hydroxylase

e Hypericin: binds D(3) and D(4) dopamine recep-
tors, beta-adrenergic receptors, human corticotrophin-
releasing factor (CRF1) receptor, sigma receptors, and

1



2 CHAPTER 1 e Introduction: Why Use Herbs?

NPY Y1 receptors; inhibits activation of N-methyl-D-
aspartate (NMDA) receptors

e Hyperforin: binds D(1) and, to a lesser extent, other
dopamine receptors, S5-HT, opiate, benzodiazepine,
and beta-adrenergic receptors; inhibits Na-dependent
catecholamine wuptake at nerve endings; inhibits
high-affinity choline uptake; inhibits neuronal uptake
of serotonin, norepinephrine, dopamine, gamma-
aminobutyric acid (GABA), and L-glutamate through
mechanisms different from synthetic selective serotonin
reuptake inhibitors (SSRIs) (more reminiscent of tricyclic
antidepressants [TCAs]); affects cell membrane fluidity;
and enhances glutamate, aspartate, and GABA release

e Hyperin: decreases malondialdehyde and nitric oxide
levels in injury model; decreases Ca influx in brain cells

e Pseudohypericin: inhibits activation of NMDA receptors

Receptor Activity: Saint John’s Wort Constituents

Reasons Whole Herbs Are Preferred to Isolated
Active Constituents

e The whole herb or whole extract is already under-
stood from history and clinical trials.

e The herb’s constituents have complex actions that
may benefit the patient through additive, antagonis-
tic, or synergistic effects.

e Some constituents may not be stable when
isolated.

e Most active constituents may be unknown.

5- 5- 5- D(1) D(3) D(4) Delta Benzo- Estro-  Beta- Sigma NPY NMDA CRF1
HT HT HT Dopa- Dopa- Dopa- Opiate diazepine gen adrenergic Y1
(ID) (2C€) mine mine mine Alpha
Amentoflavone v v v v 4
12, 118-Biapigenin v v
Hypericin v v v v v v v
Hyperforin v v 4 v v 4 4
Pseudohypericin v
5-HT, serotonin; NMDA, N-methyl-D-aspartate; CRF, corticotrophin-releasing factor.
Uptake Effects: Saint John’s Wort Constituents
Na- Inhibit Inhibit Sero-  Norepi- Dopamine  GABA  L-glutamate
dependent  High- Low- tonin  nephrine
Cate- affinity affinity
cholamine Choline  Choline
Uptake Uptake Uptake
Hyperforin 4 v/ X v 4 4 v v
GABA, gamma-aminobutyric acid.
Other Effects: Saint John's Wort Constituents
Dopamine Change GABA Aspartate Glutamate Malondi- Nitric Decrease
Beta- Membrane Release Release Release aldehyde Oxide Neuronal
hydroxylase Fluidity Levels Levels Calcium
Influx
Quercitrin v
Isoquercitrin v
Rutin v
Quercetin v
Kaempferol v
Hyperoside v
Hyperforin v v v v
Hyperin v v v

GABA, gamma-aminobutyric acid.



Paroxetine is a pure SSRI; sertraline is an SSRI that
binds beta-adrenergic receptors. These are much more
defined actions, as would be the action of many of the
single constituents of Saint John’s Wort. Treatment of
patients with depression may require trial and error drug
treatment, and the first drug prescribed is often ineffec-
tive. Offering a plant drug with multiple actions gives the
body a multitude of possible solutions at one time.

As a whole, Saint John’s Wort cannot be compared
with any known drug. When asked which is the single
active ingredient of any herb, the drumbeat of the
herbalist will always be: The Plant Is the Active
Constituent!

Synergy

The chemical compounds in plant medicines may have
additive, antagonistic, or synergistic effects. For instance,
foxglove is less toxic than its active ingredient digoxin
because the digoxin is diluted out by other plant con-
stituents, some of which may antagonize its action. Addi-
tive effects are fairly easily quantified when the individual
chemicals are well defined. Synergistic effects are more
difficult to quantify and are the subject of some investi-
gation into the effects of plants.

Synergy between plant components may take phar-
macodynamic forms or pharmacokinetic forms. In
pharmacokinetic synergy, one component may enhance
intestinal absorption or utilization of another compo-
nent. Pharmacodynamic synergy occurs when two com-
pounds interact with a single target or system. Not all of
these interactions fit the strictest physicochemical defin-
ition of synergy, and Williamson (2000) has suggested
that these should be called polyvalent actions of plant
medicines.

Barberry (Berberis aquifolium) contains berberine, an
alkaloid with documented antigiardial, antiviral, and
antifungal properties. It is also an anti-inflammatory and
has been shown to modulate prostaglandin levels in
renal and cardiovascular disease. Herbalists have long
used berberine-containing plants (which also include
Goldthread [Coptis spp] and Goldenseal) for treating
patients with infection. Use of the single drug berberine
may lead to antibacterial resistance, although herbalists
appear to use the whole plants repeatedly with no ill
effects. One group asked the question, “Why don’t bac-
teria easily develop resistance to berberine-containing
plants?” Stermitz et al screened barberry plants for known
multiple drug resistance inhibitors and found one—
S-methoxyhydnocarpin (Stermitz, 2000). A seemingly
unimportant constituent contained in barberry may syn-
ergistically enhance the effectiveness of the berberine it
contains.

Other examples of purported synergism may be seen
in plant medicines. Wormwood (Artemisia annua) is the
source of the antimalarial compound, artemisinin. The
flavonoids contained in the plant apparently enhance the
antimalarial activity of this compound in vitro (Phillip-
son, 1999). Similar types of activity have been determined
for compounds found in kava, valerian, dragon’s blood
(Croton draconoides), and licorice (Williamson, 2000).

Introduction: Why Use Herbs? ¢ CHAPTER 1 3

HERBAL PRESCRIPTIONS ARE
INDIVIDUALIZED FOR EACH PATIENT

Herbal Simples and Specifics

In earlier times, a single herb that was appropriate for a
particular condition was called a simple. For example, use
of cranberry for a urinary tract infection is a simple pre-
scription. Simple prescriptions allow new practitioners to
learn about individual herbs thoroughly, one at a time,
before taking the next step to formula design.

Some American eclectic practitioners (specifically,
John M. Scudder, MD) taught that herbs have specific
indications for use. According to this system of specific
diagnosis and specific treatment, single herbs were rec-
ommended for a particular condition or diagnosis with
associated symptoms. For example, quite a few herbs are
appropriate for diarrhea (as there are drugs for diarrhea).
Some herbs are considered astringents; others are de-
mulcents. Some come with the accompanying features
of soothing the respiratory tract or the skin as part of
their therapeutic spectrum. A specific is chosen with the
patient’s overall health or disease picture in mind, when
the herbalist possesses this depth of knowledge. Specific
prescriptions reflect the growing popularity of homeopa-
thy during the 19th century, and the herb symptom
picture descriptions in John Scudder’s specific medication
are superficially similar to homeopathic symptom pic-
tures (Table 1-1).

Herbal Formulas

In herbal medicine, polypharmacy is de rigueur; herbal-
ists try to anticipate and treat associated problems and
possible adverse effects of treatment in a proactive way.
An herbal formula may provide the following for any
individual patient:
1. One or more herbs that provide multiple mechanisms
by which the major sign or complaint can be resolved
2. If these herbs do not fit the specific picture of the
patient, the formula may provide herbs to reduce
adverse effects or support other signs
3. Herbs that support other signs or systems in need
Formula design can be complicated or simple, and more
information on this process can be found in Chapter 19,
Approaches in Veterinary Herbal Medicine Prescribing.

HERBS OFFER A DIFFERENT APPROACH TO
CHRONIC DISEASE

The diseases that dominate human medicine are differ-
ent today from the ones described 100 or 1000 years
ago. Animal health and disease have changed in some-
times similar ways; we currently have good treatment
options for patients with bacterial and parasitic diseases,
for instance, but we face challenges with cancer and aller-
gic and degenerative diseases. For this, if for no other
reason, the traditions of herbal medicine deserve another
look.

Conventional pharmacology currently has no place for
considering alteratives, tonics, and adaptogens—these
represent just some of the activities that are possibly
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Specific Medication: Comparison of Cough Remedies

Other Indications

for the Herb

Urinary tract inflammation,
intestinal spasm

Herb Action Against Cough
Licorice Demulcent, antispasmodic,
anti-inflammatory

Aromatic stimulant and tonic

Demulcent

Nauseant, emetic, expectorant,
relaxant, antispasmodic,
diaphoretic, sialagogue,
sedative; secondarily,
occasionally cathartic,
diuretic, and astringent

Tonic, carminative,
emmenagogue, and
antispasmodic

Elecampane
Slippery elm
Lobelia

Thyme

Digestive weakness

Chronic digestive disorders

Formerly, for spasmodic
problems from muscular
tetany to seizures

Flatulence, colic, headache

Other Characteristics

of the Herb

Suppresses cortisol breakdown;
do not use in patients with
hyperadrenocorticism

Very safe herb

Very safe herb

Very strong herb—effective
at low doses

Safe herb in culinary doses

unique to plant medicines. Adaptogens, for instance,
increase nonspecific responses to stress, usually without
adverse effects and are often taken for long periods. Alter-
atives were formerly considered (among other things)
blood cleansers, but today, we view alteratives as herbs
that restore or correct absorptive and excretory functions.

The traditions of Traditional Chinese Medicine,
Ayurveda, and other ethnomedical systems are even more
unfamiliar for modern veterinarians trained in the scien-
tific tradition. This is no excuse, however, for ignoring the
possibilities when conventional medicine fails to serve
our patients. These traditions offer hundreds to thou-
sands of years of empirical experience, and the alternative
perspective may open new avenues for scientific investi-
gation. Veterinary herbalists do not graduate from these
traditions—they learn from them.

SUMMARY

Herbal medicine is used in ways that differ from the ways
conventional pharmacologic drugs are used. Because
herbs have nutritional elements, and because pharma-
ceutical elements interact with one another polyvalently,
the clinical effects may have greater depth and breadth
than those seen in drug therapy. Patient prescriptions are
based on both the pharmacology AND the traditional
indications for the herbs.

For many of the reasons cited here, and for other
reasons, veterinarians are using herbal medicine again. A
recent survey of 2675 veterinarians in Austria, Germany,
and Switzerland suggested that approximately three quar-
ters of veterinarians in those countries are using herbal

medicine, especially for chronic diseases and as adjunct
therapy (Hahn, 2005).

Most veterinarians view their animal patients as kin,
and veterinary herbalists may expand the family even
further. Native Americans who depended on their domes-
ticated animals (such as the Plains tribes and their horses)
had greater knowledge of plant medicine than did other
tribes (Stowe, 1976). Herbalists await scientific investiga-
tion of plant medicines but also learn from the plants
themselves, acknowledging the ancient and evolving rela-
tionship between plants and mammals.
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Zoopharmacognosy

Cindy Engel

olklore asserts that animals instinctively

know how to medicate their ills from the

herbs they find growing wild. Traditional
herbalist Juliette de Bairacli Levy writes that sick animals
partake “only of water and the medicinal herbs which
inherited intelligence teaches it instinctively to seek.”
Around the world, traditional herbalists use observations
of sick wild animals to find new medicines. Benito Reyes
of Venezuela, for example, claims to have discovered the
antiparasitic benefits of the highly astringent seeds of
the Cabalonga tree (Nectandra pinchurim) by observing
emaciated animals scraping and chewing the fallen seeds.

As a result of such folklore, there is a common lay
assumption that animals unerringly know which herbs to
use for which ills. However, this overly romantic view of
the wisdom of an all-knowing animal is clearly incorrect.
Both wild and domestic animals are known to poison
themselves by feeding on toxic substances, repeatedly
return to feed on toxic but intoxicating plants, and some-
times quite clearly fail to successfully medicate their ills.
Such failures could suggest that animals are in fact inca-
pable of helping themselves when ill and have in the past
kept the topic of animal self-medication off the research
agenda.

However, a growing body of scientific evidence shows
that animals—not only mammals but birds and insects—
are self-medicating a variety of physical and psycholo-
gical ills. Such behavioral strategies though, like all
strategies, are fallible; however, it is the limits of efficacy
that are of great interest to those working in the field of
animal health. Because self-medication strategies have
the potential to greatly enhance the health of animals in
our care, we would be wise to explore them more closely.

SELF-REGULATION

Living systems are inherently self-regulatory. Behavior is
one means by which animals regulate their physiologic
and psychological states. For example, overheated
animals move into the shade, where it is cooler; dehy-
drated, they search for water; anxious, they seek safety.

CHAPTER

However, behavioral self-regulation is far more refined
than this. Deprived of only one amino acid, rats increase
their consumption of novel foods until they find a diet
that is rich in that missing amino acid. Furthermore, they
learn an aversion to foodstuffs that are deficient in only
one amino acid (Rogers, 1996; Fuerte, 2000). Lambs
monitor the carbohydrate and protein content of their
diet and adjust their feeding accordingly. If deprived of
phosphorus, sheep not only identify a phosphorus-rich
diet but also learn a preference for the foods that correct
deficiency malaise (Villalba, 1999; Provenza, 1995).

Reviewers conclude that such nutritional wisdom is
achieved via a combination of postingestive hedonic
feedback and individual learning. They propose that
“behavior is a function of its consequences” (Provenza,
1995, 1998). This is true of health maintenance in
general, that is, the individual assesses via hedonic feed-
back—“Do I feel better or worse after doing that?”

The cost to an individual of not maintaining health
can be high. Consequently, natural selection has honed
a variety of behavioral health maintenance strategies
reviewed most recently by Hart (1990, 1994) and
Huffman (1997a). As Hart points out, behavior is often
the first line of defense against attack by pathogens and
parasites. As a result, animals use behavioral strategies for
avoiding, preventing, and therapeutically addressing
threats to survival.

NATURE’S LARDER—POWERFUL
PHARMACOPOEIA

Animals must obtain the nutrients and energy they need
from a larder that is constantly changing in composition
and is often well defended. Moreover, nutrients and
energy often come packaged with varying quantities of
nonnutrients, many of which are bioactive. This bioac-
tivity is not a fixed phenomenon either. These nonnutri-
ents can be toxic, intoxicating, or medicinal, depending
on dose, frequency of consumption, and combination
with other foodstuffs, as well as on the changing internal
conditions of individual animals.
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Priority is given to finding sufficient nutrients and
energy without consuming too many toxic defensive
compounds. Adaptive taste preferences and biochemical
detoxification processes help in this regard. The task
requires not only adaptive physiologic characteristics but
also continuous self-regulation at the behavioral level. A
food that is safe on one occasion may be unsafe on
another. The postingestive effects of each feeding bout
must be monitored, so that survival is not threatened. Put
simply, foods that create unpleasant sensations are
avoided, those that create pleasant sensations or remove
unpleasant sensations such as deficiency malaise are
preferred.

As animals use hedonic feedback to find ways of rem-
edying the unpleasant sensations of dietary deficiencies,
and of avoiding the worst chemical defenses of plants and
insects foods, so they can also find ways of removing the
unpleasant sensations of disease and injury.

Early research on insects distinguished normal feeding
from pharmacophagy (Boppre, 1984). Further refinement
included a new term—zoopharmacognosy—that des-
cribed the discoveries of animals who were apparently
using medicinal herbs to treat illness (Rodriguez, 1993).

Huffman described a set of conditions that would help
primatologists discriminate self-medication from normal
feeding in wild primates. First, the animal should show
signs of being ill (preferably with some quantifiable test
as evidence of sickness). Second, it should seek out and
consume a substance that is not part of its normal
diet and that preferably should have no nutritional
benefit. Its health should then improve (again, estab-
lished quantifiably by tests) within a reasonable time,
commensurate with the known pharmacology of the
substance. Laboratory analysis of the plant or substance
is then needed to establish that the amount consumed
contains enough active ingredients to bring about the
changes observed.

Although these criteria are helpful for identifying pos-
sible instances of self-medication in the field, they do not
define self-medication. As we shall see, recent research on
various animal species (both wild and domesticated) illus-
trates the broad spectrum of approaches that animals use
to self-medicate.

Wild Medicine—Beneficial Diets

Everyday diets include beneficial nonnutritional compo-
nents. A few of many possible examples are described
here.

In the rain forests of Costa Rica, mantled howler
monkeys are infested with different quantities of internal
parasites, depending on where they live. Those living in
La Pacifica have high levels of parasites, and those living
in Santa Rosa have low levels. None of the heavily
infested group has access to fig trees (Ficus spp), but the
less infested group has many fig trees available. South
Americans traditionally use fresh fig sap to cure them-
selves of worms because the sap decomposes worm pro-
teins (Stuart, 1990; Strier, 1993; Glander 1994).

In the Fazenda Montes Claros Park in southeastern
Brazil, endangered muriquis (or woolly spider monkeys)

and brown howler monkeys are completely free of all
intestinal parasites—a startling and unexpected discov-
ery. In another location, both species are infested with at
least three species of intestinal parasites. The main dif-
ference between monkeys in the two locations is that the
worm-free monkeys have access to a greater selection of
plants used as anthelmintics by local Amazonian people
(Stuart, 1993).

The everyday diet of great apes contributes much to
the sustainable control of parasites. Chimpanzees at
Mahale Mountains National Park, for example, eat at
least 26 plant species that are prescribed in traditional
medicine for the treatment of internal parasites or
the gastrointestinal upset that they cause (Huffman,
1998).

In Brazil, the gold and red maned wolf roams the forest
at night hunting small prey but taking up to 51% of its
diet from plants. By far, its favorite is the tomato-like fruit
of Lobeira, or Wolf’s fruit (Solanum lycocarpum). Although
these fruits are more plentiful at certain times of year, the
wolf works hard to eat a constant amount throughout the
year, suggesting that this fruit is of some significant value.
Researchers at Brazilia Zoo found that they could not help
their captive wolves survive infestation with a lethal
endemic giant kidney worm unless they fed Lobeira daily
to their packs (daSilveira, 1969).

Correlations have been noted too in domestic diets
and worm loads. When commercially raised deer in New
Zealand were grazed on forage containing tannin-rich
plants such as chicory, farmers needed to administer less
chemical de-wormer (Hoskin, 1999). Furthermore, given
a choice, parasitized deer and lambs select the bitter and
astringent Puna chicory, thereby reducing their parasite
load (Schreurs, 2002; Scales, 1994). Tannin-rich plants
such as this are commonly selected in moderate amounts
by free-ranging animals. Researchers in Australia and New
Zealand have found that certain types of forage such as
Hedysarum coronarium, Lotus corniculatus, and L. peduncu-
latus, which contain more useful condensed tannins, can
increase lactation, wool growth, and live weight gain in
sheep, apparently by reducing the detrimental effects of
internal parasites (Aerts, 1999; Niezen, 1996). Tannin-rich
pastures may also provide opportunities for ungulates to
regulate bloat (McMahon, 2000).

Occasionally, even extra large doses of astringent
tannins may be consumed. Janzen described how the
Asiatic two-horned rhinoceros occasionally eats so much
of the tannin-rich bark of the mangrove Ceriops candol-
leana that its urine turns dark orange. He postulated that
the rhinoceros may be self-medicating against endemic
dysentery, pointing out that the common antidysentery
medicine—clioquinol (Enterovioform)—consists of about
50% tannin (Janzen, 1978).

Adaptive Taste Preferences

Evidence suggests that animals seek out particular tastes
because of the adaptive consequences. Tannins usually
deter mammals from eating plants because their astrin-
gency puckers and dries the tongue and impairs digestion
by binding proteins. However, as we have seen, tannins



are not avoided entirely. Given a choice, deer avoid
selecting food with the lowest tannin levels and instead
select those containing moderate amounts, suggesting
that a certain amount of tannin is attractive to them
(VerheydenTixier, 2000). It appears such taste preferences
may be adaptive because of the impact of tannins on
intestinal parasites. When domesticated goats were fed
polyethylene glycol (PEG), which deactivates tannins,
numbers of intestinal parasites increased (Kabasa, 2000).
Sheep, goats, and cattle increase tannin consumption
when fed the deactivating PEG. Alternatively, when fed
high-tannin diets, lambs increase PEG intake (Provenza,
2000). These results indicate an attempt to self-regulate
tannin consumption to an optimal level.

As we shall see in the next section, other so-called
feeding deterrents are sought out when their potent
bioactive effects outweigh taste aversions.

Bioactive Botanicals—Toxin or Medicine?

Chimpanzees have similar taste preferences to humans.
They prefer sweet over bitter foods. In the Mahale Moun-
tains of Tanzania is a small shrub, Vernonia amygdalina,
known as bitter leaf. Its extreme bitterness successfully
keeps most indigenous animals away, although intro-
duced domesticated goats appear unable to identify the
risks; consequently, another common name for this plant
is “goat killer.” When local chimpanzees are sick, they
seek out this bitter, toxic plant, carefully strip off the
outer layers of shoots, and chew and suck the juicy bitter
pith.

The plant is considered a very strong medicine by local
people who use it to treat malarial fever, stomachache,
schistosomiasis, amoebic dysentery, and other intestinal
parasites (Huffman, 1989). Pig farmers in Uganda supply
their animals with branches of this plant, in limited
quantities, to treat intestinal parasites.

Bitter pith chewing is rare, but chimpanzees with diar-
rhea, malaise, and nematode infection recover within 24
hours (similar to the recovery time of local Tongwe
people who use this medicine). The behavior clearly influ-
ences nodular worm infestation. In one example, fecal
egg count dropped from 130 to 15 nodular worm eggs
within 20 hours of chewing bitter pith. Bitter pith
chewing is more common at the start of the rainy season,
when nodular worms increase (Huffman, 1997b) (Figure
2-1). Furthermore, scientists have noticed that chim-
panzees with higher worm loads, or those that appear to
be more ill, tend to chew more bitter pith than those with
lower infestation levels.

Vernonia amygdalina from Mahale contains seven
steroid glucosides, as well as four sesquiterpene lactones,
capable of Kkilling parasites that cause schistosomiasis,
malaria, and leishmaniasis. The sesquiterpene lactones
(previously known to chemists as “bitter principles”) are
not only anthelmintic but also antiamoebic, antitumor,
and antimicrobial. The outer layers of the shoots and
leaves of the shrub, which chimpanzees so carefully
discard, contain high levels of vernonioside B1 that
would be extremely toxic to a chimpanzee. Not only can
chimpanzees find a suitable plant to alleviate their symp-
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Figure 2-1 Chimpanzee sucks on the bitter pith of Vernonia
amygdalina (bitter leaf) in Tanzania. (Courtesy Michael
Huffman.)

toms, they can also find the right part of the plant to be
effective without harm (Ohigashi, 1991, 1994).

It is possible that bitterness in plants may be an effec-
tive indicator of medicinal properties: it generally indi-
cates toxicity, but it is this very toxicity that is so effective
against parasites. This plant is not just bitter, it is the most
bitter plant the chimpanzees can find in the forest. One
slurp of its juice will make an adult human wince. Chim-
panzees and other animals normally avoid it, but appet-
itive or tolerance changes may take place during sickness.
Sick human patients will apparently tolerate more bitter
herbal prescriptions, but as health improves, their toler-
ance of bitters declines. The mechanism that brings about
these changes is not yet known, but experimental evi-
dence supports the idea of an adaptive taste preference
for bitters.

Laboratory mice were used to explore the link between
illness and consumption of bitters. Experimental mice
were given a choice between two water bottles—one con-
tained only water, and the other, a bitter-tasting chloro-
quine solution that would combat malarial infection.
Control mice were given only water. Those mice infected
with malarial parasites and given access to chloroquine
experienced significantly less infection and mortality
than did infected mice with no access to chloroquine.
Malarial infection was reduced because mice took approx-
imately 20% of their water from the bottle containing the
bitter chloroquine solution. However, consumption of
chloroquine was not related to malarial infection. Given
a choice, both sick and nonsick mice took small doses of
the bitter solution, supporting the idea of an adaptive
taste preference for moderate consumption of bitters
(Vitazkova, 2001).

It is not only primates, or even vertebrates, that use
herbal medicines to control parasites. Even insects do it.
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It has long been known that certain butterflies harvest
and store the toxic cardiac glycosides from milkweed
plants, and that this stash protects them against some
predatory birds. However, these glycosides also protect
butterfly larvae from internal parasites. It is not clear
whether these benefits are merely incidental to feeding,
yet the dietary choice is distinctly beneficial.

Scientists who study insect parasitoids (lethal para-
sites) have found convincing evidence that insects do
self-medicate. Woolly bear caterpillars of the tiger moth
can be injected with the eggs of parasitic tachinid flies.
Fly larvae develop inside the caterpillars, feeding off their
fat reserves and finally bursting out of the abdominal
wall. Under laboratory conditions, infected caterpillars
usually die from this experience. However, when Richard
Karban and his colleagues at University of California
Davis started rearing their caterpillars in outdoor enclo-
sures, they noticed that the survival rate of parasitized
caterpillars was much higher. Outside, the caterpillars had
access to plant species not provided in the laboratory.
Given a choice, healthy caterpillars chose to feed on
lupine (Lupinus arboreus), and parasitized caterpillars pre-
ferred to feed on hemlock (Conium maculatum). Having
parasites affected dietary choices, and the change in diet
improved chances for survival. Although hemlock, which
is known to contain at least eight alkaloids, does not Kkill
the parasites, it helps caterpillars survive infection
(Karban, 1997).

Geophagy

Geophagy—the consumption of soil, ground-up rock,
termite mound earth, clay, and dirt—is extremely
common in mammals, birds, reptiles, and invertebrates.
The habit is still found among many contemporary
indigenous peoples, including the Aboriginal people of
Australia and the traditional peoples of East Africa and
China (Abrahams, 1996).

Geophagy is far more common in animals that rely
predominantly on plant food and is more common in the
tropics. Historically, the explanation for geophagy was
that animals ate earth for the purpose of gaining miner-
als, such as salt (sodium chloride), lime (calcium carbon-
ate), copper, iron, or zinc. Certainly, wild animals do seek
minerals from natural deposits, but a need for minerals is
by no means a universal explanation for geophagy. There
are many cases in which the soils eaten are not rich in
minerals; they sometimes even have lower levels of min-
erals than the surrounding topsoil. Recent geophagy
research indicates that the small particle clay profile of
soil is often the prime reason for geophagy.

In the body, clays can bind mycotoxins (fungal
toxins), endotoxins (internal toxins), manmade toxic
chemicals, and bacteria, and they can protect the gut
lining from corrosion, acting as an antacid and curbing
diarrhea. In short, clay is an extremely useful medicine.

The benefits of clay to animal health have been known
for some time. Addition of bentonite clay improves food
intake, feed conversion efficiency, and absorption pat-
terns in domestic cattle by 10% to 20%. Clay-fed cattle
also experience less diarrhea and fewer gastrointestinal

ailments (Kruelen, 1985). In addition, veterinarians find
clay an effective antacid. Free-ranging cattle help them-
selves to clay by digging out and licking at subsoils.

High in the Virunga Mountains of Rwanda, mountain
gorillas mine yellow volcanic rock from the slopes of
Mount Visoke. After loosening small pieces of rock with
their teeth, they take small lumps in their powerful leath-
ery hands and grind them to a fine powder before eating
(Schaller, 1964). Gorillas are more likely to mine rock in
the dry season, when they are forced to change their diet
to plants such as bamboo, Lobelia, and Senecio, which
contain more toxic plant secondary compounds than are
found in their usual diet. Along with this change in diet
comes diarrhea (a natural response to rid the body of
toxins); this extra loss of fluid during the dry season could
be a serious health problem for the gorilla (Fossey, 1983).
Halloysite, the type of clay found in the subsoil eaten by
mountain gorillas, is similar to kaolinite, the principal
ingredient in Kaopectate, the pharmaceutical commonly
used to soothe human gastric ailments. Kaolinite helps
reduce the symptoms of diarrhea by absorbing fluids
within the intestine (Mahaney, 1995).

Wild chimpanzees take regular mouthfuls of termite
mound soil and scrape subsoils from exposed cliff faces
or river banks. When scientists spent 123 hours looking
specifically at the health of chimpanzees eating termite
mound soil, they found that all were unwell, with
obvious diarrhea and other signs of gastrointestinal upset
(Mahaney, 1996). Analyses of termite mound soils show
them to be low in calcium and sodium but high in clay
(up to 30%), more specifically, in the same sort of clay
used by mountain gorillas and sold by human chemists
to treat gastrointestinal upsets in the West. Termite
mound soils are used not only by chimpanzees but also
by many other species, such as giraffes, elephants,
monkeys, and rhinoceroses.

In the rain forests of the Central African Republic,
forest elephants and other mammals have created large
treeless licks on outcrops of ancient subsoils (Figure 2-2).
Most are high in minerals, but almost a third of the licks
have lower levels of minerals than surrounding soils. The
one thing all the sites have in common is a clay content
of over 35%. These elephants feed primarily on leaves
all year round, except for 1 month—September—when
ripening fruit is so abundant that they change to eating
mainly fruits. Leaves generally contain defensive sec-
ondary compounds to deter herbivores; ripe fruits do not.
A change from eating leaves to fruits would therefore
dramatically reduce the consumption of toxic secondary
compounds—a natural experiment to see whether toxin
consumption equates with clay consumption. The only
month in which elephants reduce their visits to the clay
licks is during that fruit-eating month—September (Klaus,
1998)!

In the tropical forests of South America, too, clay con-
sumption is particularly common in parrots, macaws,
monkeys, tapirs, peccaries, deer, guans, curassows, and
chachalacas. After studying geophagy in the Amazon
forest of Peru for many years, Charles Munn concluded
that nearly all vertebrates that feed on fruits, seeds, and
leaves also eat clay. On an average day, he has observed



Figure 2-2 Elephants dig down to find clay deposits in
Central Africa. (Courtesy Martin Gruber.)

up to 900 parrots from 21 species and 100 large macaws
gathering to feed on the eroding riverbanks, biting off
and swallowing thumb-sized chunks of orange clay
(Mayer, 1999).

In 1999, the hypothesis that animals eat clay for the
purpose of inactivating plant toxins was tested experi-
mentally with macaws by James Gilardi and a team of
scientists at the Davis California campus. First, they
established that seeds eaten by macaws contain toxic
plant alkaloids. Then, they fed one group of macaws a
mixture of a harmless plant alkaloid (quinidine) plus clay.
A second group of macaws were fed just the quinidine,
without any clay. Several hours later, the macaws that ate
the quinidine with clay had 60% less alkaloid in their
blood than did the control group, demonstrating that
clay can indeed prevent the movement of plant alkaloids
into the blood. What surprised the scientists though was
that the clay remained in the macaws’ gut for longer than
12 hours, meaning that a single bout of geophagy could
protect the birds for quite some time. It is suspected that
clay not only prevents plant toxins from getting into the
blood, but it also lines the gut and protects it from the
caustic chemical erosion of seed toxins (Gilardi, 1999).
Because macaws do not have a diarrheal response to
toxins, the consumption of clay may be an essential part
of their diet, allowing them to successfully use foods that
other animals are unable to tolerate.

It is evident that clay is sought by many animals with
gastrointestinal malaise—often caused by plant toxins
but also by internal pathogens. In fact, eating clay is used
as an indicator of gastrointestinal upset in rats (Takeda,
1993). Rats are unable to vomit, and when they are exper-
imentally poisoned with lithium chloride, they eat clay;
this “illness response behavior” is dose dependent, that
is, the more sick they feel, the more clay they eat. If they
are then given saccharin (a sweet taste) with the poison,
they learn to associate the sweet taste with the feeling of
nausea. They will then eat clay even when given saccha-
rin alone (Sapolsky, 1998).
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Scientists who research geophagy agree that, as a strat-
egy, it has many benefits. The Director of the Geophagy
Research Unit in Utah, William Mahaney, concludes, “All
geophagy is a form of self-medication.” Archaeological
nutritionist Timothy Johns proposes that geophagy may
be the earliest form of medicine and concludes that,
although some soils can be a source of nutrients (miner-
als and/or trace elements), the primary benefit of clay
consumption is its effect of countering dietary toxins and,
secondarily, the effects of parasites. This explains why
plant eaters need to eat earth, and why this practice is
more common in the tropics, where plants are more
heavily defended by toxic secondary compounds.

Mechanical Scours

Great apes (i.e., chimpanzees, bonobos, and gorillas) do
something peculiar with hairy leaves. They assess a poten-
tial leaf with their hands, mouth, and tongue while it is
still attached to the plant; then, if it is desirable, they pick
it, fold it in concertina fashion, and swallow it whole
without chewing (Figure 2-3). In each bout, apes swallow
from one to one hundred leaves, which are later excreted
undigested. Across Africa, they use leaves from at least
34 different species of herbs, trees, vines, and shrubs.
Some contain bioactive phytochemicals, others do not;
however, all are rough in surface texture with hooklike
microstructures called trichomes (Wrangham, 1977;
Huffman, 1997, 2003).

Leaf swallowing, as it is known, is more common at
the beginning of the rainy season, when nodular worm
infestation starts to increase; many of the apes seen doing
this are clearly suffering from symptoms of nodular worm
infestation, including diarrhea, malaise, and abdominal
pain (Huffman, 1997). After decades of research, scientists
discovered that the rough texture of leaves acts as a
mechanical scour, scraping loose intestinal worms out
through the gut. Rough leaves also stimulate diarrhea and
speed up gut motility, helping the animal to shed worms
and their toxins from the body. This is likely to provide
rapid relief from feelings of gastrointestinal malaise
(Huffman, 2001).

It seems that leaf swallowing is particularly effective
against nodular worms because they move around freely
in the large intestine looking for food and mates. Other
worms (such as threadworms and whipworms) burrow
into the mucosa of the small intestine and thereby prob-
ably escape the scraping effects of rough leaves. How-
ever, leaf swallowing has also helped chimpanzees at
Kibale National Park, Uganda, to rid themselves of a parti-
cularly heavy outbreak of tapeworms (Bertiella studeri)
(Wrangham, 1995).

It is thought that the unpleasant sensations of abdom-
inal pain, diarrhea, and bowel irritation of nodular worm
and tapeworm infestations could be the triggers for leaf
swallowing or the chewing of bitter pith (Huffman,
1997).

Primates are not the only species to seek out mechan-
ical scours. Biologists have long known that bears
somehow rid themselves of internal parasites before
hibernation. Alaskan brown bears in Katmai National
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Figure 2-3 Chimpanzee selects hairy Aspilia leaf in Tanzania.
(Courtesy Michael Huffman.)

Park change their diet before hibernation. Highly fibrous,
sharp-edged, coarse sedge (Carex spp [Cyperaceae])
appears in large dung masses almost completely com-
posed of long tapeworms. The coarse plant material
scrapes out the worms in a similar way to the rough leaves
swallowed by chimpanzees (Huffman, 1997). Physical
expulsion also seems to be used by Canadian snow geese.
Just before migration, they deposit large boluses of undi-
gested grass and tapeworms in their dung. When they
reach their migration destination, they are clear of tape-
worms. In both brown bears and snow geese, worms are
being shed at a time of critical nutritional stress—a time
when carrying these parasites would greatly reduce the
animal’s chances of survival.

Wolves eat grass, and wolf scats have been found
that contain both grass and roundworms (Murie, 1944).
Tigers are reported to eat grass “when hungry,” although
if heavily infested with worms, they may appear emaci-
ated. Samples of the droppings of wild Indian tigers
consist almost entirely of grass blades, and in at least one
case, a tapeworm was found inside (Schaller, 1967). Both
domestic dogs and cats occasionally chew grass—possibly
a residual self-medication strategy of their wild ancestors.

Traditional herbalists use physical scours as a method
of worm control. With chemical de-wormers (herbal or

herbs at hatching time. (Courtesy Helga Gwinner.)

nonherbal), there is a delicate balance between a dose
toxic enough to harm the parasites yet not the host.
These nontoxic physical remedies used by wild animals
may be a particularly useful addition to parasite control
in modern farming, where parasites are increasingly resis-
tant to drugs (Huffman, 2003).

Topical Applications

Birds and mammals also use nature’s pharmacy externally
on their skin and in their immediate environment. In
these examples, they are exploiting the volatile compo-
nents of plant and insect secretions.

During nesting time, male European starlings collect a
selection of aromatic herbs to bring back to the nest
(Figure 2-4). In North America, they preferentially select
wild carrot (Daucus carota), yarrow (Achillea millefolium),
agrimony (Agrimonia parviflora), elm-leaved and rough
goldenrod (Solidago spp), and fleabane (Erigeron spp), even
when they are not the most common plants nearby.
These herbs are all highly aromatic. Furthermore, they
contain more volatile oils, in greater concentrations, than
are found in aromatic plants close at hand that are not
selected.

Back at the nest, the fresh herbs are woven into the
nest matrix and topped up all the while the chicks are
hatching. The benefits of these herbs to the chicks are
evident. Chicks in herb nests have a significantly greater
chance of surviving into the next season than do chicks
in nests from which the herbs have been removed (Clark,
1988).

Chicks do not eat or actively rub against these pungent
herbs, yet when herbs are removed from nests, chicks
become infested with more mites. More specifically,
chicks in nests that contain wild carrot have higher
hemoglobin levels than do those without, again sug-
gesting that they are losing less blood to blood-sucking
mites.

Preferred plants contain monoterpenes and sesquiter-
penes (such as myrcene, pinene, and limonene) that are
harmful to bacteria, mites, and lice in the laboratory.
These herbs are particularly effective against the harmful
bacteria Streptococcus aureus, Staphylococcus epidermidis,



and Pseudomonas aeruginosa. Lining the nest with
pungent herbs is adaptive in that it has a number of dif-
ferent beneficial effects on chicks (Clark, 1985).

In Panama, white-nosed coatis, relatives of raccoons,
rub their coats with resin from the Trattinickia aspera tree
that has a camphor- or menthol-like smell. This resin is
used by local Guaymi Indians to repel biting flies.
Chemists at Cornell University have identified sesquiter-
pene lactones in the resin that are repellent to fleas, lice,
ticks, and mosquitoes.

In the mosquito-ridden llanos of central Venezuela,
wedge-capped capuchin monkeys rub the secretions of
large millipedes into their skin. The active ingredients are
benzoquinones, which are potentially carcinogenic but
antimicrobial and repellent to insects such as the both-
ersome mosquitoes (Valderrama, 2000).

LABORATORY EXPLORATIONS OF
SELF-MEDICATION

Although biologists were initially surprised by examples
of self-medication observed in the field, the ability of
animals to self-medicate has been used in laboratory
experiments for many years. Self-selection of drugs is
commonly used in pain, addiction, and mental health
research.

Laboratory experiments show that mice actively self-
medicate feelings of anxiety. In one example, one group
of mice received electric shocks to the feet (“acute phys-
ical stress”), and the other group was forced to witness
another mouse getting a foot shock (“acute emotional
stress”). Both groups of mice had free access to morphine,
but only the mice exposed to emotional stress self-
administered the morphine (Kuzmin, 1996). A similar
effect is seen with cocaine self-administration in emo-
tionally stressed rats (Ramsey, 1993).

Scientists in the Ukraine found that stressed rats
learned to self-administer strobe lighting at certain fre-
quencies that changed electrical activity in the brain,
thereby calming heart thythm and lowering blood pres-
sure. The rats thereby ingeniously calmed themselves
down (Shlyahova, 1999). A feeling of anxiety is clearly
unpleasant, and it is surely the animal’s desire to feel
better that drives this kind of behavioral self-regulation.

The welfare of animals in intensive farming is a con-
tentious issue, and any objective measure of their suffer-
ing is useful in the debate. A team of veterinary scientists
at Bristol University in the United Kingdom have used
chickens’ ability to self-medicate as proof that they suffer
pain. Broiler chickens have been artificially selected to
grow extremely quickly, turning food into meat at the
expense of bone growth. Their legs therefore are often not
strong enough to support their weight, and they fre-
quently suffer broken leg bones. Lame birds go off their
food and remain still, unwilling to walk—even to the
water trough. However, 1-month-old birds can rapidly
learn to select feed that contains the painkilling analgesic
carprofen; in addition, the amount of painkiller the birds
eat increases with the severity of lameness. Carprofen
tastes slightly peppery and can cause gastrointestinal
upset. Sound birds tend to avoid the drugged feed, sug-
gesting that they find it unpleasant (Danbury, 2000).
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Broiler chickens can also self-medicate stress. It has
long been known that supplementing chicken feed with
vitamin C (ascorbic acid) helps chickens cope better with
heat stress, but producers have difficulty knowing when,
and by how much, to supplement the feed. Mike Forbes
and his colleagues at Leeds University in the United
Kingdom solved this problem by allowing individual
birds to self-medicate. To do this though, birds need some
way of detecting the tasteless, colorless, and odorless
vitamin C. Birds have acute color vision and readily learn
color associations. By coloring feed that contains vitamin
C, researchers revealed that birds could learn the posi-
tive effects of colored feed within 3 days and could self-
medicate as and when necessary.

Kutlu and Forbes (1993) suggest that vitamin C works
by reducing production of the stress hormone corticos-
terone, thereby reducing other symptoms of chronic
stress. They point out that self-medication with vitamin
C could be applied to other forms of stress such as para-
site infection, high humidity, and high production rates.

MECHANISMS OF ANIMAL SELF-MEDICATION

It is clear that the behavioral repertoires of mammals and
birds include many remedial strategies other than those
involving the consumption of bioactive phytochemicals.
The physical scraping actions of fibrous scours, the
topical and local use of volatile oils, and the absorp-
tive properties of clays illustrate the wider landscape of
self-medication.

It seems we need to consider at least three nonexclu-

sive mechanisms of self-medication:

1. Adaptive dietary/behavioral preferences—for ex-
ample, adult mice have taste preferences for mod-
erate levels of bitters that protect them from
disease; deer have taste preferences for tannins that
affect parasite levels. Both bitters and tannins are
normally considered feeding deterrents.

2. Adaptive illness response behaviors—for example,
rats seek clay when nauseous.

3. Exploratory hedonic feedback—for example, chicks
rapidly learn the beneficial analgesic effects of dis-
tasteful drugged food.

APPLICATIONS OF SELF-MEDICATION

Understanding how animals attempt to self-medicate
is essential if we are to provide optimal conditions for
self-regulation.

Much of the self-medication we see can be explained by
hedonic feedback. This ensures that animals only rarely
attempt to consume highly toxic substances and prefer
to consume those that confer rapid positive feedback.
When it comes to finding relief from discomfort, hedo-
nic feedback ensures that animals use safer, less potent
“medicines” and resort to the stronger, often more toxic
medicines only on rare occasions. This means that con-
tinuous moderate self-regulation will be more common
than dramatic curative strategies using strong medicines.
In other words, much self-medication is unseen.

The limits of hedonic feedback are also worth consid-
ering. Because individuals use substances that provide a
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“feel good factor,” they are vulnerable to intoxication and
even addiction. Although not described here, both intox-
ication and addiction occur in wild and domestic species.
Just because an animal readily consumes a certain sub-
stance does not mean that the substance is safe for con-
sumption in unlimited quantities.

Self-medication via hedonic feedback is a fairly blunt
instrument; the animal feels discomfort and tries a range
of things until the discomfort is eased. This form of self-
medication is aimed at relieving symptoms—not at the
pathogen per se. This means that self-medication may or
may not affect the pathogen. In some cases, such as when
apes scour intestinal parasites, the action that removes
the discomfort also removes the pathogen, but this is
not always the case. Although Karban’s caterpillars sur-
vived infestation with normally lethal parasitoids by self-
medicating on potent alkaloids, the parasites themselves
were unharmed.

It is also important to consider the role that learning
plays in the refinement of self-medication strategies. Even
those strategies that are apparently innate are usually
refined through experience. Young male starlings, for
example, have a selective preference for collecting a wide
range of pungent plants at hatching time; however, the
profile of those choices is refined with experience, so that
older males show similar localized preferences. Chim-
panzees too seem to need experience on the benefits of
leaf swallowing to refine their self-medicating skills.

It is clear that birds and mammals are able to rapidly
find remedies in unfamiliar compounds. Laboratory
studies on pain relief and stress reduction demonstrate
the readiness of rodents and birds to try novel strategies.
This has management implications. In their attempt to
remove feelings of unease, disease, and discomfort using
what is available locally, inexperienced and poorly pro-
visioned animals may try to self-medicate with unsuit-
able, even unsafe materials. It is therefore essential that
safe choices be provided to them for use as potential
medicines.

Health maintenance strategies are flexible but are not
infallible. The ability to successfully self-medicate re-
quires a complex mix of innate behavioral strategies and
refinement attained via learning (experience). It is not
appropriate to leave sick animals to fend for themselves
—even free-ranging animals—in the hope that they will
find some way of self-medicating, especially naive or
domesticated animals. The more opportunities animals
have to learn the consequences of their actions, the
better.

Domestication has not selected individuals for their
ability to self-regulate, and the domestic environment
often provides little opportunity for trial and error, expe-
rience with potentially toxic bioactive materials, or learn-
ing from the observations of others. Even so, given the
paucity of research in this area, it is apparent from the
examples presented here that domestic animals retain a
surprising array of self-medicating abilities.

Incorporating our embryonic understanding of self-
medication into animal health management requires that
we acknowledge the individual’s ability to self-regulate.
This means providing individual animals with access to

as many potential natural medicines as possible ad
libitum. For example, although clay can provide numer-
ous health benefits for ungulates, it is not necessarily best
practice to administer clay in standardized form, say via
feed, to the whole herd. This is not allowing for self-
regulation. It is far better to provide clay licks for indi-
viduals to use as and when required.

The essential provision of plant biodiversity for all
animals (not only herbivores) cannot be overemphasized.
Exposure to diverse flora is especially important during
early years when the banes and benefits of certain tastes
are being developed by the individual.

Another area that veterinarians might consider is
self-administration of certain drugs (herbal or non-
herbal). Self-selection of appropriate levels of veterinary
medication looks promising, especially for analgesia and
carminatives, as long as there is no danger that hedonic
feedback may lead to overindulgence.

Although more research is urgently needed, it is clear
that there exists an exciting opportunity for encour-
aging—even exploiting—an individual’s ability to self-
regulate health status.
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Ethnoveterinary Medicine:
Potential Solutions for
Large-Scale Problems?

Cheryl Lans, Tonya E. Khan, Marina Martin Curran,

and Constance M. McCorkle*

WHAT IS EVM?

Also  sometimes called veterinary anthropology
(McCorkle, 1989)," ethnoveterinary medicine or EVM can
be broadly defined in this way:

The holistic, interdisciplinary study of local knowledge and
its associated skills, practices, beliefs, practitioners, and social
structures pertaining to the healthcare and healthful hus-
bandry of food, work, and other income-producing animals,
always with an eye to practical development applications
within livestock production and livelihood systems and with
the ultimate goal of increasing human well-being via
increased benefits from stockraising (McCorkle, 1998a).

This definition suggests the myriad scientific disci-
plines that are implicated in the research and develop-
ment (R&D) and application of EVM. It also signals
attention to all aspects of a people’s knowledge and prac-
tices in animal healthcare, productivity, and perfor-
mance, that is, their diagnostic (including ethologic)
understandings; preventive, promotive, and therapeutic
skills and treatments; and a wide range of health-related
management techniques.

These aspects in turn embrace local Materia medica,
which include minerals and animal products or parts, as

*The authors would like to acknowledge important inputs to this
chapter by Dr. Med. Vet. Evelyn Mathias. She contributed data
on the history of EVM, of which she was one of the leading pio-
neers. She also shared recent information on avian influenza, as
per a study of this subject that she was preparing in Spring 2006.
"Because they are so voluminous yet also often recondite, refer-
ences to the history of EVM and to specific examples of knowl-
edge and techniques from one or another culture are not cited
one-by-one in this introduction. Rather, such references are men-
tioned only if they cannot be found in one or more of the sources
by Martin, Mathias/Mathias-Mundy, McCorkle, and their co-
authors that are cited in the text. These all represent formal pub-
lications released as books or as articles in peer-reviewed
disciplinary outlets spanning agriculture, anthropology, interna-
tional development, and veterinary medicine. These items are
more readily accessible to interested readers.
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well as plants and human-made and natural materials;
modes of preparation and administration of ethnovet-
erinary medicaments; basic surgery; various types of
immunization; hydro, physical, mechanical, and envi-
ronmental treatments and controls; herding, feeding,
sheltering, and watering strategies; handling techniques;
shoeing, shearing, marking, and numerous other hus-
bandry chores such as ethnodentistry; management of
genetics and reproduction; medicoreligious acts; slaugh-
ter, as one medical option; and all the various socio-
organizational structures and professions that discover,
devise, transmit, and implement this knowledge and
expertise. These human elements span not only tradi-
tional healers of animals (Mathias, 2003) but also fami-
lies, clans, castes, tribes, communities, cooperatives, dairy
associations, other kinds of grassroots development orga-
nizations, and more.

Impelled in large part by livestock development pro-
jects around the world, EVM has evolved to embrace
other topics, such as zoopharmacognosy (animals’ self-
medication) as a possible source of EVM ideas; participa-
tory epidemiology; gendered knowledge, tasks, and skills
in EVM (Davis, 1995; Lans, 2004); safety in handling and
processing food and other products from animals;
product marketing and associated agri-business skills;
conservation of biodiversity in terms of natural resources,
including animal genetic resources (Kohler-Rollefson,
2004); health- and husbandry-related interactions
between domestic and wild animals; ecosystem health
(i.e., how animals, humans, and their environment can
interact to protect or improve the health of all three);
EVM-related primary education curricula in rural areas
and in training programs for veterinary professionals
and paraprofessionals; and policy, institutional, and eco-
nomic analyses in most of the foregoing realms.

For fuller discussions of all the previously listed
topics and themes in EVM, see related studies in Refer-
ence Section (Mathias, 2004; McCorkle, 1995, 1998b;
McCorkle, 2001). It is important to mention, however,
that by far the most-studied element of EVM is veterinary
ethnopharmacopoeia, especially the use of botanicals.
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WHERE DID EVM COME FROM?

All over the world and down through the ages, people
who keep livestock have developed their own ideas and
techniques for meeting the health and husbandry needs
of their food, farm, and work animals. Their knowledge
and skills may be hundreds or even thousands of years
old. Classic cases include Ayurveda in India and acupunc-
ture and herbal medicine in China, all of which were (and
are) practiced for animals as well as for humans. These
and a few other traditions of EVM have long-standing
written records, like scrolls of the Talmud and the Bible’s
Old Testament, which occasionally advise on Jewish pas-
toralism; Sri Lankans’ 400-year-old palm leaf manuscripts
on cattle and elephant health and husbandry; early mil-
itary manuals from numerous peoples on the health care,
conditioning, and training of warhorses and draught
animals; and, probably most ancient of all, hieroglyphic
papyri on Egyptians’ care of sacred bulls.

In preliterate or still-nonliterate societies, EVM was
and is perforce passed down verbally across the genera-
tions. With the 14th century Renaissance in Europe,
however, literacy and publishing opportunities expanded
and nascent scientific disciplines emerged, some of which
occasionally mentioned EVM—most notably, agriculture,
botany, medicine (both human and veterinary), folklore
studies, and anthropology. In the so-called developing
world, European colonialism from the 16th to the 20th
century stimulated the production of government
reports, personal memoirs, enterprise records, and so
forth, by civil servants and technical staff, missionaries,
large landowners and ranchers, and others who worked
or traveled in the colonies. Some of these authors chron-
icled their observations and impressions of native veteri-
nary knowledge and practices—albeit often in very
ethnocentric and unflattering terms. But even today,
much of EVM is transmitted orally. To take just one
example, this is still the case for local acumen about the
care and training of hunting dogs and mules in parts of
rural United States (personal communication, from C. M.
McCorkle, for her native state of Missouri).

However, not until the 1970s did a noticeable number
of peer-reviewed scientific articles, book chapters, special
journal issues (Ethnozootechnie), and report series (as from
the UN’s Food and Agriculture Organization [FAO])
emerge that were devoted to “traditional,” “indigenous,”
or later, “local” or “community-based” animal healthcare
and husbandry. From the 1970s onward, an ever-growing
number of graduate theses and dissertations in anthro-
pology and, especially, veterinary medicine also
addressed EVM. These initially spanned a few universities
in Africa, India, and West Germany, plus at least four in
France. Later they were joined by Dutch and UK (notably
Edinburgh) universities, along with several prestigious
schools in the United States (e.g., Cornell, Harvard,
Stanford, Tufts).

HOW HAS EVM EVOLVED?

On the basis of a review of emerging literature along with
firsthand research in 1980 among Quechua stockraisers

in the high Andes of South America, EVM was finally
codified in 1986 as a legitimate field of scientific R&D
(McCorkle, 1986). An annotated bibliography on EVM
and related subjects followed soon thereafter (Mathias-
Mundy, 1989). Published by a US agricultural university
program of indigenous knowledge studies within a series
on technology and social change, this item was available
only as “grey literature.” Nevertheless, it was in high
demand. Only in 1996 did the first formally published
anthology of scientific studies dedicated solely to EVM
reach print (McCorkle, 1996).

Between 1986 and 1996, however, the field of EVM lit-
erally exploded. This explosion was ignited and thereafter
fanned by various fuels.

One major stimulus was the World Health Organiza-
tion’s project to incorporate valid human-ethnomedical
techniques and—on the model of barefoot doctors in
China—local medical practitioners into real-world strate-
gies for achieving WHO's goal of “basic healthcare for
all.” EVM seeks to do likewise for livestock; e.g., via the
creation of cadres of community-based veterinary para-
professionals (ILD Group 2003) that ideally deliver both
conventional and ethno-options. EVM embraces a cost-
effective return to the “one medicine” concept, in which
such healthcare services are delivered jointly to both
animals and humans—especially in poor and/or remote
areas (Green, 1998; McCorkle, 1998b; others in the
special section on human and animal medicine in this
issue of Agriculture and Human Values), along with the cre-
ation of cadres of community-based veterinary parapro-
fessionals (IDL Group, 2003) that, ideally, deliver both
conventional and ethnomedical options.

Another stimulus was the developed world’s burgeon-
ing, billions-of-dollars clamor for more healthful and
organic food products (including those for livestock), as
well as safer, more natural medical options with fewer
adverse effects for both humans and (especially compan-
ion) animals.

Probably most important, however, was the growing
realization among international livestock developers and
even some early policymakers that conventional, formal
sector, “high-tech” (thus also high-cost) healthcare and
husbandry interventions transferred from the developed
world could not sustainably meet the basic stockraising
needs of most rural people in the developing world,
where every rural community keeps animals, as do many
urban inhabitants as well. This realization grew out of the
on-farm experiences of agricultural, animal, and social
scientists and veterinarians in governmental and non-
governmental overseas field projects.

An early public-sector leader in this regard was the US
Small Ruminant Collaborative Research Support Project.
Begun in 1979 in Peru, but growing and continuing until
1997, it involved some 15 US agricultural universities and
research centers that worked in cooperation with literally
hundreds of governmental and nongovernmental orga-
nizations (NGOs) in Bolivia, Brazil, Indonesia, Kenya,
Morocco, and Peru.

Pioneering international NGOs in EVM included: in
the US, Heifer Project International (HPI), notably in
Cameroon and the Philippines; the Philippines-based
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International Institute for Rural Reconstruction (IIRR);
and the UK Intermediate Technology Development
Group (ITDG), which worked particularly in East Africa.
Later NGO leaders included India’s ANTHRA group,
which focuses on livestock development among women
in that country; also in India, the Bharatiya Agro Indus-
tries Foundation (BAIF); Germany’s League for Pastoral
Peoples (LPP), especially with its work on camels; the US
Christian Veterinary Mission; and Vétérinaires Sans
Frontieres (VSF/Switzerland, 1998).

A related factor in the EVM explosion appears to have
been the growing volume of articles or papers published
in well-known and respected journals or presented at
established disciplinary conferences in Europe and the
United States. Initially most such items were written
about the developing world by developed-world scientists
and field practitioners. However, these groups’ serious
engagement of the topic seems in turn to have empow-
ered and motivated their counterparts in the developing
world to document and report on their own emic (i.e.,
native) knowledge and field-based observations in EVM.
Had these counterparts done so previously, they would
have risked ridicule by their national peers who would
have perceived them as nonscientific, ignorant, back-
ward, or even superstitious. Indeed, this same fate was
suffered by many developed-world explorers of EVM in
the 1970s and 1980s.

It was also helpful that between 1986 and 1996, new
outlets and technologies came into being for more rapid,
informal, and globally inclusive exchanges of EVM obser-
vations and information across a much wider range of
national and disciplinary groups. A pioneering outlet in
this regard was the Indigenous Knowledge and Development
Monitor. Based first in the United States and later in the
Netherlands, this development magazine was published
from 1993 to 2001 and was distributed gratis to develop-
ing world subscribers. In 1999, it was followed by a global
electronic mailing list devoted solely to EVM. Recently,
this list was expanded topically and renamed the Endoge-
nous Livestock Development List (http://groups.yahoo.
com/group/ELDev/). Although initiated and funded in
the developed world, all these efforts relied on hands-on
management by and content input from a panel of editors
who represented nearly all continents of the globe.*

In hindsight, perhaps it is not surprising that this
period also saw an increase in grants for R&D and con-
ferences on EVM. Funding came from agencies such as
Sweden’s Foundation for Science, the Swiss Agency for
Development and Cooperation, the World Bank, FAO,
and national federations of local grower or dairier groups.
Furthermore, most of these funds were earmarked for live-
stock projects, researchers, or organizations associated
with the developing world, albeit often with pro bono
input from colleagues in the developed world. This
carried forward the sincere spirit of peer-based
North/South collaboration established by earlier public-
sector (whether bilateral or multilateral) and NGO efforts,
as mentioned previously.

*See the Resources section at the end of this chapter for addi-
tional resources.

A notable example is the first-ever international con-
ference, Ethnoveterinary Medicine: Alternatives for Livestock
Development. Held in India in 1997, it was supported by
the World Bank and many other donors, plus pharma-
ceutical companies. This event was hosted by India’s BAIF
based on a proposal written by Indian, German, UK, and
US scientists. Together they thereafter produced two
volumes of formal abstracts and proceedings (Mathias,
1999). The conference boasted 33 formal papers and
nearly as many poster papers on EVM. Disciplines repre-
sented ran from A (anthropology) to Z (zoology) and
included all the animal and veterinary sciences in
between, along with traditional veterinary praxis as rep-
resented by local healers from India.

At this point, a patent need arose to update, expand,
and more tightly focus the 1989 bibliography referenced
earlier. This was done, and the bibliography was released
through a major publishing house in international devel-
opment, with financial support provided by the UK
Department for International Development. The new bib-
liography (Martin, 2001) boasted 1240 annotations span-
ning 118 countries, 160 ethnic groups, and 200 health
problems of 25 livestock breeds and species. It covered
publications dated through December of 1998.

Since 1998, EVM has rocketed ahead. Publications are
increasing exponentially, now with a greater number of
developed-world authors researching or writing about
EVM in their own cultures and native lands. Recent exam-
ples of publications and conferences in this vein come
from Canada (TAHCC, 2004), Italy (Guarrera, 1999, 2005;
Manganelli, 2001; Pieroni, 2004), the Netherlands (van
Asseldonk, 2005), and Scandinavia (Waller, 2001).

This trend is due in part to the fact that established
scientific outlets in numerous disciplines—like the Revue
Scientifique de I'Office Internationale des Epizooties (OIE,
1994)—are now more open than ever to papers on EVM.
Also, new outlets are coming into being. For instance, the
Journal of Evidence-Based Complementary and Alternative
Medicine plans to mount a series of articles on EVM begin-
ning in 2006. Even more important is the fact that the
literature is beginning to demonstrate a salubrious move
up from mere description of EVM knowledge and prac-
tices to more critico-analytic and applied studies. The two
cases presented in this chapter are indicative.

Scientific meetings on EVM have likewise burgeoned—
whether in the form of sessions set aside for EVM at
long-standing events like the University of Utrecht
(Netherlands) Symposium on Tropical Animal Health and
Production, or entire conferences devoted only to EVM.
The range of topics presented has also broadened such
that workshops and conferences have been created to
accommodate specialized interests in a particular region,
species, or type of EVM. Moreover, such events are
increasingly mounted and funded by developing-world
organizations and governments. Consider the following
history.

In 1994, 1996, and 1998, the NGOs IIRR, ITDG, and
VSF held workshops on EVM in Southeast Asia, Eastern
Africa, and Sudan, respectively. Meanwhile, in 1997, LLP
convened a workshop on both EVM and conventional
practices for camel health and husbandry (Kohler-
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Rollefson, 2000). In 1999, a conference was held in Italy
on “Herbs, Humans and Animals—Ethnobotany & Tradi-
tional Ethnoveterinary Practices in Europe” (Pieroni,
2000). In 2000, an international conference on EVM was
mounted in Africa and hosted by Nigeria’s Ahmadu Bello
University (Gefu, 2000).

Later, a participatory workshop on EVM was held in
the Canadian province of British Columbia, funded by
the Social Sciences and Humanities Research Council of
the government of Canada (see http://bcics.uvic.ca/
bcethnovet/rationale.htm). The year 2005 witnessed the
first Pan-American conference on EVM in Latin America,
which was organized and hosted by a Guatemalan
university, with financial support provided by the
Guatemalan government. Also in 2005, various Mexican
universities, research centers, and government agencies
hosted an international conference on animal genetics
and the invaluable animal germplasms, including disease-
resistant ones that local peoples have developed and hus-
banded down through time.

Upcoming in 2006 is a key conference on the same
issue, which has been organized by LPP and is being
funded and hosted by the Rockefeller Foundation at its
prestigious Bellagio Centre in Italy. Also in 2006, the
British Society of Animal Science is organizing a special
conference/workshop on veterinary ethnobotany tar-
geted to both plant and animal researchers and empha-
sizing, “the role of plants and their derived products as a
means of preventing or treating diseases of animals and
improving health” in an environmentally sustainable
way.

Even more impressive is the number of universities
and associated research centers that now include curric-
ula on EVM. Besides the Netherlands, Nigerian, and UK
universities already mentioned, some others include
Ethiopia’s Addis Ababa University, Mexico’s Universidad
Auténoma de Chiapas, Rwanda’s University Centre for
Research on Traditional Pharmacology and Medicine,
and the University of the West Indies. In addition, par-
ticularly in Africa, technical units or components of
traditional medicine have been incorporated into a
number of government livestock, veterinary, or medical
agencies.

WHY THE INTEREST IN EVM?

e Especially if they are imported, the desired commercial
drugs may not be available; if they are available, sup-
plies may be expired, insufficient, or even adulterated.

e Other problems with commercial medicines are that
veterinary professionals to advise on them may be
absent. Stockraisers (especially those illiterate in the
language on the drugs’ labels and instructions) may be
uncertain about their indications, dosages, and even
modes of administration. Dangers here include not
only the obvious ones for patients but also the problem
of escalating chemoresistance.

e Asarule, people are more comfortable receiving health-
care services from known, trusted, local, and co-ethnic
practitioners, such as traditional healers or respected
livestock extensionists who are from the same com-
munity, speak the same tongue, and are themselves
stockraisers.

e In emergencies or fast-spreading epidemics, there
simply may not be time for anything other than local
practitioners and treatments. To the extent that such
help and treatment are cheaper, they make for better
returns to stockraising and thus are more sustainable.

e Again, particularly among poor and remote rural pop-
ulations, opportunities are available for cheaper and
more sustainable services via the joint extension of
human and veterinary traditional and modern medi-
cine to both people and livestock.

e People in many cultures are concerned about adverse
effects from food or environmental pollution associ-
ated with powerful modern drugs and biocides. Eth-
nomedical alternatives may prove more benign.

¢ Indeed, long-time savvy about the local ecology, live-
stock and wildlife ethology, natural resources, and so
forth may result in management interventions that are
even more effective in preventing disease in the first
place—thus avoiding the dangers or costs of therapy of
any sort, whether conventional or ethno-medical.

e Studies of EVM treatments and practices in different
cultures and between different biosocial groups within
them (e.g., women vs men, high vs low castes) may
bring to light useful new Materia medica or techniques
for promoting, protecting, or restoring the health and
well-being not only of animals but also of people.

WHERE IS EVM HEADED NEXT?

The appeal of EVM can be summarized as bulleted below.
Most of these considerations apply to both developing
and developed nations.

e Particularly among poor or remote stockraisers who can
neither afford nor may access expensive or distant con-
ventional healthcare options, validated EVM tech-
niques may be the most realistic choice.

e This may also be true for wealthier and better-situated
stockraisers insofar as the conventional services on
offer may not respond to these producers’ particular
veterinary needs.

e Whether for poor or rich stockraisers, depending on
their production systems and market conditions, the
value of the animals in question may not warrant the
cost of professional veterinary care and inputs.

Along with others, all the benefits outlined previously
have been attested to in the larger literature on EVM.
Doubtless, readers will think of others. But beyond pro-
viding more culturally comfortable, practical, and eco-
nomical alternatives or complements to conventional
medical approaches, R&D in EVM may conceivably help
solve problems left in the wake of, or new to, conventional
medicine. An example of the former is ailments that have
become resistant to overprescribed or misused commercial
drugs like antibiotics and commercial parasiticides. Viral
diseases exemplify the latter, in that antigenic shifts may
render conventional vaccination responses unrealistic
(Atawodi, 2002). Such shifts come about when two vari-
eties of a virus concurrently infect the same host, allowing
genomes to recombine into a novel subtype.
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Of course, various limitations to EVM have been noted
in the literature. Among others are the following claims
(after Fielding, 2000).

e For ethnoveterinary botanicals, the required type
and amount of (especially) plant materials may not
be available when needed, particularly if the plants
in question are seasonal or nonlocal, or if herds or
flocks are very large.

e Even when the materials are available, the mode of
administration may not be practical for large herds
or flocks.

e EVM treatments are too site-specific to justify R&D
investments designed to modify them for more uni-
versal application.

e EVM has little or nothing to offer against acute viral
disease.

The first and second concerns above are certainly
valid. But the literature suggests that they apply equally
to conventional treatments because of import, supply, or
price problems with commercial drugs—whether in the
developing or the developed world. A case in point
involves experiences in modern-day France regarding the
relative availability and efficacy of conventional and EVM
treatments for sudden outbreaks of sheep disease, some
of which are viral (Brisebarre, 1996).

In response to the third bullet above, this omnibus
claim has been largely debunked. Time and again, his-
torically and contemporaneously, and across different
continents and cultures, the same or similar plant or
other materials and management techniques have been
reported for the same or similar livestock and human
health problems. Indeed, many so-called modern phar-
maceuticals for both animals and people derive from
plants and other materials (or their molecular models)
used in traditional medicine. In 1990, it was estimated
that world sales of medicines derived from plants
discovered by indigenous peoples amounted to US $43
billion.

With increased bioprospecting (Clapp, 2002), this
trend has intensified and become even more profitable
(Lans, 2003). In the developing and the developed world,
companies that process or merely package and then retail
or wholesale “natural,” “organic,” or “ancient” alterna-
tives based on ethnomedicine for livestock and humans
have expanded, proliferated, and specialized. In the past
decade alone, a number of companies have sprung up in
Europe and on the East and West coasts of the United
States to distribute EVM-based herbal preparations, many
of which are imported from India. Some of these enter-
prises even specialize in preparations for a single animal
species such as horses (Stephen Ashdown, DVM, personal
communication).

More intriguing is the fourth bullet’s claim that EVM
has little or nothing to offer against viral diseases. To date,
this statement has gone largely uncontested in the EVM
literature. Meanwhile, the effectiveness of a wide variety
of EVM treatments for parasitic and bacterial ills, wounds
and fractures, fertility and obstetric problems, and numer-
ous husbandry needs has been clearly documented.

The primary conventional response to viral epidemics
is mass vaccination. However, this approach can have

drawbacks that go even beyond those implied for con-

ventional veterinary medicine discussed earlier. These

concerns are listed here:

e Viruses may mutate so rapidly that research, develop-
ment, production, and administration of an appropri-
ate vaccine cannot keep pace.

e Depending on the disease that is diagnosed, it is not
always possible to distinguish infected from already
vaccinated animals. In the absence of strict immuniza-
tion records, this makes it difficult to tightly target the
populations to be vaccinated. Thus, the costs of vaccine
purchase and administration will mount insofar as
some animals are treated two or three times over.

e As noted earlier, the cost of treatment may outstrip the
value of the animals in question. This is particularly
true for small stock like poultry.

e Even after animals have been immunized with an effec-
tive vaccine, they may continue to shed the virus. This
risks further mutation or reinfection.

e Mass vaccination also risks eliminating the 1% or 2%
of a population that has some natural immunity to the
virus. Yet such animals could serve as prime breed stock
in the future (Kéhler-Rollefson, 1998).

In light of the foregoing considerations and in
response to the question of “Where is EVM headed next?”
the following sections offer two literature-based cases that
illustrate EVM potentials for prevention and control of
viral disease, whether in livestock or people.

EVM AND VIRAL DISEASES: TWO CASES
FROM POULTRY PRODUCTION

The cases presented here focus on major viral disease in
family poultry enterprises in the developing world. There,
more than 80% of poultry are raised in such enterprises.
These “backyard birds” provide up to 30% of household
protein intake in the form of eggs and meat. Trade in
these poultry products and (depending on the culture) in
fertilized eggs, chicks, and live birds also contributes sig-
nificantly to household nutrition and income. Often, this
income is used to step up the family farming enterprise
through the purchase of larger stock, like pigs, sheep,
goats, or even cattle and buffalo (Ibrahim, 1996).
Family poultry enterprises normally consist of small to
medium-sized flocks of free-ranging birds. They are typi-
cally owned and cared for by household women and chil-
dren. Generally, producers endeavor to supply their flocks
with local or purchased feed supplements; various types of
protection from predators and the elements; assistance in
incubation and chick fostering; and more. However, rarely
do they employ costly commercial veterinary inputs.
Arguably, viruses are responsible for the most massive
and pervasive economic losses from disease of poultry
worldwide—especially in family enterprises, but also in
agro-industrial poultry production. Newcastle’s disease
(ND) is perhaps the best known of these banes. However,
much in the news of late is avian influenza (AI), which
constitutes a new strain of the centuries-old “fowl
plague”—today, generally called simply “bird flu.”
Developed-world producers can ward against such
threats with modern immunizations, albeit with the
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drawbacks already noted. However, many family poultry
enterprises in the developing world simply cannot afford
commercial vaccines—even where these are available
and reliable (i.e., unexpired, unadulterated, or unfalsi-
fied), with trained personnel to administer them (such as
community-based paraprofessionals). Although some
ethnoveterinary vaccines of variable efficacy do exist for
viral diseases of poultry,* poor or remote people in the

*Although this chapter deals only with plant-based treatment,
note that native peoples of Africa, Asia, and later Europe also
elaborated indirect and direct methods of inoculating against
viral ills.—notably, foot-and-mouth disease, rinderpest (cattle
plague), and poxes (camel, cow, fowl], and in humans, smallpox).
Indirect methods consist mainly of controlled exposure. Direct
methods entail administering various preparations derived from
tissue, blood, scabs, mucous, or saliva from infected animals to
healthy stock. Some of these techniques are still in use today,
including for poultry. All were based in (and indeed, gave rise
to) what is now considered sound medical science. For histori-
cal and efficacy details, consult Schillhorn van Veen 1996 plus
items in Martin 2001.

developing world rely primarily on plant-based prophy-
lactic measures to stave off such ills in their birds.

The question is: Do any such measures really make any
difference? To begin to answer this, Cases 1 and 2 below
respectively address: Africans’ phytomedical treatments
for ills identified as ND; and Africans’ and other peoples’
botanicals for responding to unspecified respiratory signs
in poultry, which are here taken as suggestive of AL
Unless otherwise indicated, for Case 1, production data
on ND in Africa are drawn from Gueye 1997, 1999, and
2002. For both cases, technical background on the etio-
logical agents and clinical signs of both ND and AI is
based mainly on Alexander 2000 and 2004 plus Tollis
2002. Both OIE and WHO offer a periodically updated
technical and other information on Al at their websites
(www.oie.int. and http.www/who.org).

Finally, it should be noted that for both cases, the ref-
erences to and discussion of EVM treatments for ND and
probable incidences of Al are only illustrative. They
derive from a convenience sample of English-language
publications available to the first two authors, rather than
from an exhaustive review of pertinent EVM or human
ethnomedical literature globally.

CASE 1: NEWCASTLE’S DISEASE

ND is especially devastating to free-ranging flocks in
developing countries, where it kills 70% to 80% of
unvaccinated birds every year. ND was first identified
in 1926 in Newcastle-upon-Tyne, England, and simul-
taneously in Java, Indonesia. However, almost cer-
tainly, these were not the first outbreaks.

ND is caused by an enveloped RNA virus of the
Paramyxoviridae family. It can infect at least 241
species of birds. Chickens are particularly susceptible,
whereas waterfowl are often asymptomatic. Today, ND
is described in terms of multiple pathotypes. The vel-
ogenic strain is the most virulent and occurs as two
subtypes—viscerotropic and neurotrophic. The former
is characterized by diarrhea, facial edema, nasal dis-
charge, and, often, sudden death. The latter manifests
as respiratory and subsequently neurologic signs,
along with high mortality without gastrointestinal
lesions.

Although a thermostable vaccine against ND exists,
family flocks in Africa are rarely immunized due to the
reasons discussed previously. Family-level producers
instead rely on their own local/indigenous knowledge
and resources. Indeed, Africans’ choice of EVM to
treat poultry diseases in general reportedly ranges from
55% of family producers in Mozambique to 79% in
Botswana. Across Africa, people use many botanicals
to control ND. Usually, the Materia medica are crushed
and then mixed into birds’ drinking water.

Table 3-1 lists a sampling of the plants involved in
such preparations, labeled by the names given in the
original scientific paper about them. As discussed in
the following paragraphs, a number of these plants
have proved promising for combating ND.

Aloe secundiflora

Aloe species are used extensively for a variety of poultry
diseases across Africa, including Aloe excelsa for
fowlpox—another viral disease. In a controlled exper-
iment, an extract of Aloe secundiflora was prepared in
much the same way as villagers prepare it. It was com-
posed of the inner gel, containing antiviral polysac-
charides such as acemannan, and the outer sap,
containing anthraquinone glycosides. The extract was
administered to or withheld from treatment or control
groups of chickens purposely infected with ND at the
same time. Administered at the time of infection, this
traditional medicine decreased mortality by 21.6%.
Pretreatment with the extract for 2 weeks before
infection decreased mortality by 31.6% (Waihenya,
2002).

Because most farmers are aware of the seasonality
of ND, pretreatment is feasible. The anthraquinone
components in Aloe species (aloenin and aloin) are at
least partially responsible for the anti-ND virus activ-
ity (Waihenya, in press). Indeed, enveloped viruses
seem to be particularly sensitive to anthraquinones.
These biochemicals have been demonstrated to impair
the influenza, pseudorabies, and varicella-zoster
viruses, as well as herpes simplex virus (HSV) types 1
and 2 (Andersen, 1991; Sydiskis, 1991).

Azadirachta indica

This plant acts against both ND (Babbar, 1970; Kumar,
1997) and foot-and-mouth disease viruses (Wachsman,
1998). However, its usefulness against ND is likely
better explained by its anti-inflammatory and immune-
stimulating properties (Boeke, 2004; Sadekar, 1998a).
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CASE 1: NEWCASTLE’S DISEASE—cont’d

Capsicum spp

These are widely used worldwide to treat patients with
a variety of diseases, particularly in polyprescriptions
with other plant materials. The key constituent is cap-
saicin, which may improve disease resistance in
poultry (Gueye, 1999). For controlling ND, African
families use Capsicum (especially Capsicum frutescens)
in combination with other species such as Aloe secun-
diflora, Amaranthus hybridicus, Iboza multiflora, Khaya
senegalensis, and Lagenaria breviflora (Guéye, 1999,
2002; ITDG, 1996). Although one clinical trial found
that a combination with Citrus limon and Opuntia vul-
garis was not effective in controlling ND (Mtambo,
1999), further study of Capsicum seems justified.

Cassia tora

Similar to aloes, this plant contains significant quan-
tities of anthraquinones (Koyama, 2003), which
explains its demonstrated activity against ND
(Mathew, 2001). Related species with anti-ND virus
activity include Cassia auriculata (Dhar, 1968) and
Cassia fistula (Babbar, 1970; Mathew, 2001).

Euphorbia ingens

In a small clinical trial (Gueye, 2002), branches of this
plant were crushed and soaked in chickens’ drinking
water overnight. When this water was administered at
the same time that the birds were infected with ND,
mortality decreased by 38.4% in comparison with con-
trols. With pretreatment, mortality fell by 100%. Many
other Euphorbia species or their chemical constituents
possess significant antiviral activity. Examples include
Euphorbia compositum against respiratory syncytial
virus and influenza (Glatthaar-Saalmiiller, 2001a),

Euphorbia thymifolia and Euphorbia tirucalli against
HSV (respectively, Lin, 2002; Betancur-Galvis, 2002),
Euphorbia australis against human cytomegalovirus
(HCMV; Semple, 1998), and Euphorbia grantii and
Euphorbia hirta against polio and coxsackie viruses
(Vlietinck, 1995).

Beyond the five species just discussed, also promis-
ing are five other EVM plants listed in Table 3-1,
because they possess scientifically demonstrated
antiviral activity for various human diseases. These
plants and the corresponding human diseases and
research references are displayed in Table 3-2.

Although the antiviral properties of EVM treat-
ments for ND are important, other EVM responses to
ND may provide symptomatic relief or immune system
support. These effects should not be overlooked. This
is especially true for family poultry, which are almost
invariably infected with velogenic ND. In this regard
and in relation to Table 3-2, it should be noted that
Africans wuse Adansonia digitata (Tal-Dia, 1997),
Mangifera indica (Sairam, 2003), Strychnos potatorum
(Biswas, 2002), and Ziziphus abyssinica (Adzu, 2003) to
assuage diarrhea in livestock and humans. They also
employ bronchorelaxants based on Adansonia digitata
(Karandikar, 1965) and Cassia didymobotrya (Kasonia,
1997).

Finally, all the following plants used in African EVM
have been shown to have immune-enhancing proper-
ties: Allium sativum (Kyo, 2001), Aloe vera (Tan, 2004),
Azadirachta indica (Sadekar, 1998a), Mangifera indica
(Garcia, 2003; Makare, 2001), Piper nigrum (Chun,
2002), Tephrosia purpurea (Damre, 2003), and Trigonella
foenum-graecum (Bin-Hafeez, 2003).

Plants Used in African Ethnoveterinary Medicine for Newcastle’'s Disease

Ethnoveterinary Medicine Plants

Adansonia digitata
Agave americana + pepper fruit and soot

Agave sisalana

Agave sisalana + Aloe secundiflora, pepper fruit, and
“oswawandhe” root

Allium sativum
Aloe spp

Aloe nuttii

Aloe nuttii + Kigelia aethiopica, Sesamum angolense, and soil

Family Part(s) Used Reference(s)
Bombacaceae Fruit Gueye, 1997
Agavaceae Leaf ITDG, 1996
Agavaceae Leaf, stalk Gueéye, 2002
Agavaceae Leaf/leaf/fruit/ ITDG, 1996
root
Liliaceae Bulb Alders, 2000
Liliaceae Leaf Gueye, 2002
ITDG, 1996
Liliaceae Unspecified Kambewa,
1999
Liliaceae Unspecified Kambewa, 1999

Continued
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Plants Used in African Ethnoveterinary Medicine for Newcastle’'s Disease—cont’d

Ethnoveterinary Medicine Plants

Aloe secundiflora

Aloe secundiflora + Agave sisalana, pepper fruit, and
“oswawandhe” root

Aloe secundiflora + Capsicum spp and Amaranthus hybridus

Amaranthus hybridus + Capsicum spp and Aloe secundiflora

Anacardium spp

Anogeissus leiocarpus

Apodytes dimidiata

Azadirachta indica

Butyrospermum paradise + Combretum micranthum and
Ficus gnaphalocarpa

Capsicum spp

Capsicum annuum

Capsicum annuum + Iboza multiflora

Capsicum frutescens + Lagenaria breviflora

Capsicum spp + Amaranthus hybridus and Aloe secundiflora

Capsicum spp + Khaya senegalensis

Cassia didymobotrya

Cassia sieberiana

Cassia tora

Cissus quadrangularis

Citrus limon + Capsicum frutescens and Opuntia vulgaris

Combretum micranthum + Butyrospermum paradoxum and
Ficus gnaphalocarpa

Diplorhynchus condylocarpon

Euphorbia ingens

Euphorbia metabelensis

Euphorbia tirucalli

Ficus spp

Ficus gnaaphalocarpa + Combretum micranthum and
Butyrospermum paradoxum

Guibourtia coleosperma

Iboza multiflora + Capsicum annuum or Euphorbia ingens

Inula glomerata

Khaya senegalensis + Capsicum spp

Kigelia aethiopica + Aloe nuttii, Sesamum angolense, and soil

Kigelia africana

Lagenaria breviflora + Capsicum frutescens

Lamnea acida

Mangifera indica

Mucuna spp

Ochna pulchra

Parkia filicoidea
Physostigma mesoponticum
Piper nigrum

Sesamum angolense + Aloe nuttii and Kigelia aethiopica
Strychnos potatorum
Swartzia madagascariensis
Synadenium volkensii
Tephrosia vogelii
Tylostemon spp

Ziziphus abyssinica

Family
Liliaceae
Liliaceae

Liliaceae
Amaranthaceae

Anacardiaceae
Combretaceae
Icacinaceae
Miliaceae
Sapotaceae

Solanaceae
Solanaceae
Solanaceae
Solanaceae
Solanaceae

Solanaceae
Caesalpiniaceae
Caesalpiniaceae
Caesalpiniaceae
Vitaceae
Rutaceae
Combretaceae

Apocynaceae
Euphorbiaceae
Euphorbiaceae
Euphorbiaceae
Moraceae
Moraceae

Caesalpiniaceae
Lamiaceae
Asteraceae
Meliaceae
Bignoniaceae
Bignoniaceae
Cucurbitaceae
Unspecified
Anacardiaceae

Fabaceae
Ochnaceae
Fabaceae
Fabaceae
Unspecified
Pedaliaceae
Loganiaceae
Caesalpiniaceae
Euphorbiaceae
Fabaceae
Lauraceae
Rhamnaceae

Part(s) Used
Leaf
Leaf/leaf

Leaf/fruit/leaf
Leaf, flower/
fruit/leaf
Unspecified

Root
Leaf, stalk
Bark, leaf
Barks

Seed

Seed

Fruit/leaf
Seed/fruit
Seed, fruit/leaf,

flower/unspecified

Seed/bark

Leaf

Bark

Leaf, stalk

Leaf, stalk
Fruit/fruit/stem
Barks

Leaf, stalk
Branch
Latex
Leaf, stalk
Leaf, stalk
Bark

Leaf, stalk
Leaf/fruit/stem
Leaf, stalk
Bark/unspecified
Unspecified
Leaf, stalk

Fruit

Bark

Bark, leaf

Leaf

Leaf, stalk
Bark
Unspecified
Fruit
Unspecified
Leaf, stalk
Bark

Bark
Unspecified
Unspecified
Leaf, stalk

Reference(s)
Minja, 1999
ITDG, 1996

ITDG, 1996
ITDG, 1996

Gueye, 2002
PRELUDE, nd
Guéye, 2002
Gueye, 2002
Gueye, 2002

ITDG, 1996
ITDG, 1996
Gueye, 2002
Gueye, 2002
ITDG, 1996

Gueye, 1999
Guéye, 2002
Gueye, 2002
Gueye, 2002
Gueye, 2002
Mtambo, 1999
Gueéye, 2002

Gueye, 2002
Gueye, 2002
Gueye, 2002
Gueye, 2002
Gueéye, 2002
Gueye, 2002

Gueye, 2002
Gueye, 2002
Gueye, 2002
Gueye, 1999
Kambewa, 1999
Guéye, 2002
Gueye, 2002
Gueye, 2002
Alders, 2000
Gueéye, 2002
ITDG, 1996
PRELUDE, nd

Gueéye, 1997, 2002

Kambewa, 1999
Gueye, 2002
Kambewa, 1999
Gueéye, 2002
Gueye, 2002
PRELUDE, nd
Kambewa, 1999
Kambewa, 1999
PRELUDE, nd
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Plants Used in African Ethnoveterinary Medicine for Newcastle’s Disease That Act Against Viruses

in Humans

EMV Plants Active Against References

Adansonia digitata HSV1/2, poliovirus, SINV Ananil, 2000; Hudson, 2000

Allium sativum HSV1/2, HRV2, parainfluenza 3, Vaccinia virus, Guo, 1993; Liu, 2004; Nagai, 1973;
VSV, HCMV, murine CMV, influenza B Weber, 1992

Cassia didymobotrya A Cos, 2002

Combretum micranthum HSV1/2 Ferrea, 1993

Mangifera indica HSV1/2 Yoosook, 2000; Zheng, 1990;

Zhu, 1993

CMYV, Cytomegalovirus; HCMV, human cytomegalovirus; HRV2, human rhinovirus type 2; HSV1/2, herpes simplex virus type 1 or 2; SINV, Sindbis

virus; VSV, vesicular stomatitis virus.

CASE 2: AVIAN INFLUENZA

Similar to ND, Al is caused by an enveloped RNA virus,
but from the Orthomyxoviridae family. It is a type A
influenza that is further categorized according to mem-
brane proteins into 15 hemagglutinin (H1 to H15) and
9 neuraminidase (N1 to N9) subtypes. This virus repli-
cates in the respiratory and gastrointestinal systems,
with the corresponding clinical signs and modes of
shedding. Wild waterfowl are the natural hosts, but
other birds and even mammals can become infected.
First documented in 1878, Al is clinically classified as
having low or high pathogenicity (LPAI or HPAI). LPAI
is usually asymptomatic in wild waterfowl but causes
mild or even severe disease in domestic poultry.
Untreated HPAI in domestic birds approaches 100%
mortality.

The last three major antigenic shifts in type A
influenza led to the human pandemics of Spanish,
Asian, and Hong Kong flu in 1918, 1957, and 1968.
Spanish flu was the most devastating of these. It
infected 20% to 40% of the world’s population, and it
took more than 20 million human lives (Hien, 2004).

In 1997, a new strain of HPAI (H5N1) was detected
in humans in Hong Kong. Formerly found only in
birds in Asia, this strain has lately been reported in
wild or domestic fowl in Africa, Eastern and Western
Europe, and the Middle East. As of the time of this
writing (late February 2006), 91 zoonotic deaths from
HSNI have reportedly occurred. Virtually all of these
have involved poultry workers who were in direct
contact with the nasal, respiratory, or fecal discharges
of infected animals. So far, no human-to-human trans-
mission has been definitively confirmed. However, this
new, virulent strain has an estimated mortality rate of
anywhere between 50% and 72% in directly infected
humans. Although this figure is obviously in flux, by
comparison, mortality from the Spanish flu was only
2.5%.

Given the possible threat to human health from
this new strain of Al, and given that respiratory signs

are the more distinctive ones for differential diagnosis
of Al, a review of EVM botanicals for preventing or
controlling the clinical signs of unspecified respiratory
disease in poultry hardly seems amiss. To this end,
Table 3-3 documents a wide variety of plants used in
EVM in these regards. As with ND, the plant materials
are usually administered in the drinking water of
flocks.

Three species stand out here in terms of their doc-
umentation in both EVM and human (see Table 3-4)
medical literature for their promise in combating viral
disease.

Allium sativum (Garlic)

Clinically, the constituents of garlic are antiviral to
influenza (Yakovlev, 1950) and possibly also beneficial
when administered before infection (Nagai, 1973).
Fresh garlic is virucidal against herpes simplex virus
types 1 and 2 (HSV1 and HSV2), human rhinovirus
type 2, parainfluenza 3, Vaccinia virus, and vesicular
stomatitis virus (Weber, 1992).

Andrographis paniculata
Families in India boil this whole plant in 2L of water
until half the water evaporates. Then, they add 2 hand-
fuls of uncooked, milled rice and leave the mixture to
stand overnight. The next morning, it is fed with the
flocks’ regular food. In vitro and clinical studies indi-
cate that either alone (Thamlikitkul, 1991) or in com-
bination with Eleutherococcus senticosis (Melchior,
2000; Spasov, 2004), A. paniculata reduces the severity
of symptoms associated with respiratory infections in
humans—including colds, sinusitis, and influenza
(Caceres, 1999; Glatthaar-Saalmiiller, 2001b). More-
over, this plant or its constituents possess activity
against hepatitis B (Mehrotra, 1990), human immun-
odeficiency virus, i.e., HIV (Chang, 1991), and respi-
ratory syncytial virus (Ma, 2002). Also, it has potent
antiinflammatory (Panossian, 2002) and immune-
stimulating (Kumar, 2004) properties. These may
Continued
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CASE 2: AVIAN INFLUENZA—cont’d

account for the amelioration of respiratory signs
observed in chickens. It is interesting to note that the
plant’s isolated andrographolide constituents are not
as immune stimulating as is the crude extract
employed in family poultry enterprises in India
(Melchior, 2000).

Nicotiana glauca

Both in vitro and clinical studies show that the
aqueous extract of this tobacco plant increased sur-
vival of chick embryos infected with influenza virus.
Moreover, studies indicate that unlike ostrich and
other birds or many mammals, chickens can eat the
leaf without experiencing any obvious adverse effects
(Watt, 1962).

Turning from these three plants to others listed in
Table 3-3, Heliotropium indicum has powerful anti-
inflammatory properties (Srinivas, 2000), as do Eryn-
gium foetidum (Garcia, 1999), Pimenta racemosa (Garcia,
2004), and Zingiber officinale (Penna, 2003). Momordica
charantia (Spreafico, 1983), Trigonella foenum-graecum
(Bin-Hafeez, 2003), and Zingiber officinale (Tan, 2004)
all exhibit immune-enhancing properties.

The fourth and last table in this chapter (Table 3-4)
lists EVM plants from Tables 1-1 and 1-3 that are used
for apparent viral diseases of poultry and that share the
same genus, or are even the same species, as plants
demonstrated to have anti-influenza or antiviral activ-
ity in humans.

Among the items in Table 3-4, it should be noted
that Citrus species contain relatively large quantities of
flavonoids such as hesperitin from Citrus junos, which

significantly inhibits influenza A virus in vitro (Kim,
2001). Hesperidin is also anti-inflammatory (Emim,
1994). Euphorbia compositum and Mahonia aquifolium
both show anti-influenza activity. The latter is also
immunomodulatory (Kostalova, 2001), although it has
demonstrated no activity against Al in vitro (Sauter,
1989).

Other EVM plants of interest have known antiviral
properties, although their anti-influenza activity may
remain unknown. For instance, Curcuma longa is anti-
inflammatory (Joe, 2004); as a feed additive, it
improves broiler performance (Al-Sulton, 2003).
Ocimum sanctum wards against inflammation and,
specifically for poultry, the immunosuppressive effects
of infectious bursal disease (Godhwani, 1987; Sadekar,
1998b). O. sanctum also has other immunomodulatory
effects (Mediratta, 2002). Ocimum gratissimum is active
against HIV (Ayisi, 2004). Various species of Plantago,
a popular Chinese medicine for infectious diseases, are
antiviral or immune stimulating for HSV2, adenovirus,
and human respiratory syncytial virus (Chiang, 2002,
2003; Gomez-Flores, 2000; Li, 2004). Plantago palmata
combats coxsackievirus (Vlietinck, 1995).

Finally, plants reported as having anti-influenza
effects for humans merit mention. Even though they
may not be referenced in the EVM literature, they may
be suggestive for future R&D or application in EVM. A
few examples are Crataegus crus-galli, Euonymus
europaeus, Fragaria vesca, Ribes rubrum, Ribes uva-crispa,
Sambucus nigra, Solanum nigrum, and Viburnum opulus
(Sauter, 1989).

Plants Used in Ethnoveterinary Medicine Worldwide for Respiratory Signs in Poultry

EVM Plants

Allium cepa

Allium sativum
Capsicum annuum
Citrus aurantifolia
Citrus aurantium
Citrus limetta

Coffea arabica
Coffea robusta
Colocasia esculata
Curcuma longa
Eryngium foetidum
Eriobotrya japonica
Euphorbia metabelensis
Heliotropium indicum
Mahonia aquifolium

Part(s) Used
Bulb

Bulb

Fruit

Fruit juice, peel
Fruit juice, peel
Fruit juice, peel
Beans

Beans

Tuber

Rhizome

Leaf
Unspecified
Latex

Mature leaf
Root

Location Reference(s)
India IIRR, 1994
India, West Indies IIRR, 1994; Lans, 2001
Africa Gueye, 1999
West Indies Lans, 2001
West Indies Lans, 2001
West Indies Lans, 2001
West Indies Lans, 2001
West Indies Lans, 2001
Africa ITDG, 1996
India IIRR, 1994
West Indies Lans, 2001
Italy Viegi, 2003
Africa Gueye, 1999
Philippines IIRR, 1994
Canada TAHCC, 2004
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Plants Used in Ethnoveterinary Medicine Worldwide for Respiratory Signs in Poultry—cont’'d

EVM Plants
Momordica charantia
Nicotiana tabacum
Nicotiana glauca
Ocimum micranthum
Ocimum sanctum
Pimenta racemosa
Piper guineense
Plantago major
Ricinus communis
Spondias pinnata
Trigonella foenum-graecum
Zingiber officinale

Part(s) Used
Stem, leaf
Leaf

Leaf
Unspecified
Leaf

Leaf

Fruit
Unspecified
Leaf
Young leaf
Seed
Rhizome

Location
West Indies
Africa
Africa
Honduras
India

West Indies
Africa

Italy

West Indies
Philippines
India

India

Reference(s)
Lans, 2001
Gueye, 1999
Watt, 1962
Ketzis, 2002
[IRR, 1994; Kumar, 1997
Lans, 2001
Gueye, 1999
Viegi, 2003
Lans, 2001
IIRR, 1994
[IRR, 1994
[IRR, 1994

Plants (or Closely Related Ones) Used in Ethnoveterinary Medicine for Viral Diseases or Respiratory Signs
in Poultry That Act Against Viruses in Humans

Ethnoveterinary

Medicine Plants

Cassia didymobotrya, Cassia
sieberiana, Cassia tora

Citrus aurantifolia, Citrus aurantium,
Citrus limetta, Citrus limon

Combretum micranthum
Curcuma longa

Euphorbia metabelensis
Eriobotrya japonica
Ficus spp

Ficus gnaphalocarpa
Mahonia aquifolium
Momordica charantia

Nicotiana glauca, Nicotiana tabacum

Plantago major
Ricinus communis
Tephrosia vogelii

Zingiber officinale

Same or Closely
Related Plants
Cassia mimosoides

Citrus junos

Combretum hartmanni
Same

Euphorbia compositum
Same

Ficus ovata

Ficus polita

Mahonia bealei

Same

N. glauca

Same

Same

Tephrosia madrensis,
Tephrosia viridiflora,
Tephrosia crassifolia

Same

Active Against
HSV1

Influenza type A

HIV
HIV

Influenza

Rhinovirus

HSV, poliovirus

HIV

Influenza

HIV, HSV1,
poliovirus, HSVT,
SINV, HSV

Influenza
HSV2

HSV, SINV
Dengue virus

Rhinovirus

Reference(s)
Sindambiwe, 1999

Kim, 2001

Ali, 2002

Barthelemy, 1998; Mazumder,
1995

Glatthaar-Saalmiiller, 2001a

DeTommasi, 1992

Ananil, 2000

Ayisi, 2003

Zeng, 2003 OK

Bourinbaiar, 1995; Jiratchariyakul,
2001; Lee-Huang, 1990;
Schreiber, 1999 Foa-Tomasi,
1982; Beloin, 2005;
Bourinbaiar, 1996

Watt, 1962

Chiang, 2002

Mouhajir, 2001

Sanchez, 2000

Denyer, 1994

HIV, Human immunodeficiency virus; HSV1/2, herpes simplex virus type 1 or 2; SINV, Sindbis virus.
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POTENTIAL SOLUTIONS FOR
LARGE-SCALE PROBLEMS?

This chapter began with a brief overview of the evolution
of EVM. From roots doubtless dating back to the dawn of
human domestication of animals, EVM has today become
a globally recognized and multidisciplinary field of study
and application. Beyond that, however, this chapter has
endeavored to suggest how—whether bench, field, or lit-
erature based—R&D in EVM is not just an historical or
academic pursuit. Rather, it is a living, breathing field that
holds promise for addressing many animal and also
human concerns regarding health, safety, and the envi-
ronment in both the developing and developed worlds,
especially as these two worlds become ever more
entwined in the process of globalization. Moreover, EVM
may hold greater potential than was heretofore suspected
for one of the most recalcitrant categories of disease—
viral infection.

This last point is illustrated by a sampling of the
literature on plant-based treatments used in EVM to
prevent or control two major viral diseases of livestock
(here, poultry) worldwide—Newcastle’s disease and avian
influenza (the latter based presumptively on respiratory
signs). Both strike wild as well as domesticated birds, and
typically cause respiratory (as well as gastrointestinal) dis-
tress. However, Al poses a particular danger to humans.
Thus EVM botanicals for ND and Al are compared with
literature on the use of the same or closely related species
with known activity against viral disease in humans. The
four tables presented in this chapter reveal 25 overlap-
ping items. Two plants in particular stand out for their
frequent occurrence: Cassia didymobotrya and Combretum
micranthum. Along with other Cassia species, also note-
worthy are species of Citrus, Euphorbia, and Nicotiana.

Taken together, these preliminary, literature-based
findings suggest that EVM may hold greater promise for
preventing, controlling, or at least alleviating the clinical
signs of viral disease than was previously thought—espe-
cially when conventional treatments are unavailable,
unaffordable, or unreliable. Also, EVM could conceivably
play a supporting or a multitiered role in the control of
viral disease.

[lustrating for Al and depending on the immune-
enhancing or anti-influenza properties of the plants
administered, EVM could possibly increase birds’ resis-
tance to the disease; if LPAI is present, decrease the
chances of its mutating into HPAI; during an outbreak of
HPAI, help prevent or slow the spread of HPAI to other-
wise healthy animals; and generally, reduce environmen-
tal contamination with the influenza virus. Also, it may
be that pretreatment could be effective with Al as it has
been with ND, but this remains to be investigated.

More broadly, analyses of the sort presented in this
chapter can point out which EVM treatments merit
further study and evaluation for their value against one
or another disease in one or more species of livestock, or
even humans. Again illustrating for Al, to the extent that
EVM can help decrease viral contamination of the envi-
ronment, then to that extent, too, it can decrease
humans’ exposure to Al. That would in turn reduce the

chances of an antigenic shift that might provoke a new
pandemic of human influenza.

None of this is to say, however, that conventional tech-
niques should be replaced across-the-board by semi- or
even fully-validated EVM treatments—whether the latter
consist of phytomedicines, indigenous inoculations, eth-
nosurgical or more mechanical or husbandry interven-
tions. Particularly for viral diseases, EVM treatments await
further research outside the lab or the literature. Like
conventional techniques, EVM treatments must also be
verified using the actual livestock species in question
under controlled on-station and then on-farm conditions.

Nor do EVM treatments obviate the need for sound
husbandry and biosecurity measures, whether for viral or
other contagious diseases. However, this is to say that the
effectiveness of conventional measures can almost cer-
tainly be augmented by EVM measures. It is also to say
that—faced with pandemic threats such as that posed by
Al, and echoing the wisdom of WHO as much as 30 years
ago—it would be foolish not to investigate all promising
preventive, control, or mitigation options that might
derive from EVM savvy for enhancing the health and
well-being of animals, humans, or both.
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The Roots of Veterinary
Botanical Medicine
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oday, veterinarians frequently study the names

and properties of herbs, yet they may have little

or no personal experience of the nature of the
plant, its environment, its taste, and its properties. The-
oretical knowledge is sterile compared with traditional
herbalists” approach of tasting each herb, experiencing its
unique qualities, and discerning its properties. Herbalists
like Shen Nong Dioscorides and many others learned
from their direct experience; this is invaluable even today.
Observing herbs and tasting them directly or by infusion,
decoction, pills, or formulas is of great benefit, as is taking
the herbs for a course of therapy to experience the effects.
Herbalists who follow this path will know at a deep expe-
riential level what it is they are prescribing.

Herbal medicine is one of the oldest forms of treat-
ment known and used by all races and all peoples. The
World Health Organization (WHO) estimates that botan-
ical medicines are used by 70% of the world’s population
(Eisenberg, 1998), and it is no surprise that people have
used the same plant medicines for the animals in their
care as long as animals have been associated with human
life. Thus, the history of veterinary botanical medicine,
the oldest form of veterinary medicine, has followed a
parallel route alongside the evolution of human medicine
for much of history. Indeed, herbal medicine itself has
undergone a number of philosophical shifts over time,
but from antiquity until now, it has remained funda-
mentally unchanged in tone. Herbal medicine is em-
piricist, holistic, and vitalist in orientation, and some
herbalists argue that it should remain so, even as modern
medicine tries to incorporate the use of herbs as “drugs”
seeking the “active constituent.” This “scientism,”
perhaps bordering on reductionism, is simply a new phi-
losophy in the larger picture of herbal medicine.

The earliest indications for the use of plants as treat-
ments date back to prehistoric times, with herbs found in
graves older than 60,000 years. How did people begin to
use plants as medicines? Two main theories are suggested.
One is trial and error with final development of a system
of thought (such as Traditional Chinese Medicine, one of
the best developed systems) and passage of this empiric
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knowledge from person to person, shaman to shaman,
healer to healer. The other is, to our Western mind, a mys-
tical communication between healer and plant, wherein
the herbalist directly discovers the plant’s medicinal qual-
ities. In many indigenous cultures, the process whereby
the plant informs the healer is indeed a spiritual phenom-
enon that is treated with reverence. Is biochemical screen-
ing for biological activity more or less efficient than
communing with a plant? Only time will tell. What we do
know is that herbs have been used and recorded through-
out antiquity in both human and animal medicine.

ANTIQUITY

Evidence suggests that Ayurveda, developed in India, is
perhaps the earliest medical system. The Rig veda, the
oldest document of human knowledge, written between
4500 and 1600 BCE, mentions the use of medicinal plants
in the treatment of humans and animals. The “Nakul
Sambhita,” written during the same period, was perhaps
the first treatise on the treatment of animals with herbs.
Chapters dealing with animal husbandry like “Manage-
ment and Feeding” appear in ancient books like Skandh
Puran, Devi Puran, Harit, and others. Palkapya (1000 BC)
and Shalihotra (2350 BC) were famous veterinarians who
specialized in the treatment of elephants and horses
(Unknown, 2004). King Asoka (274-236 BC) engaged
people to grow herbs for use in the treatment of sick and
aged animals (Haas, 1992). Medicines that are mentioned
in early Ayuvedic texts (200 BC-AD 200) of Charaka
Sambhita include ricinus, pepper, lily, and valerian.

Vasant Lad describes the basis for Ayurveda
(“life science”) in a way that is reflected in the Tao
of Chinese medicine and echoes the humors of Greek
medicine:

“According to Ayurveda, every human being is a creation of
the cosmos, the pure cosmic consciousness, as two energies:
male energy, called Purusha and female energy, Prakruti.
Purusha is choiceless passive awareness, while Prakruti is
choiceful active consciousness. Prakruti is the divine creative
will. . .. The structural aspect of the body is made up of five
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elements, but the functional aspect of the body is governed
by three biological humors [or doshas]. Ether and air together
constitute vata; fire and water, pitta; and water and earth,
kapha. Vata, pitta, and kapha are the three biological humors
that are the three biological components of the organism.
They govern psycho-biological changes in the body and
physio-pathological changes too. Vata-pitta-kapha are present
in every cell, tissue, and organ. In every person, they differ
in permutations and combinations. [The balance in the
doshas can be effected by] hereditary, congenital, internal,
external trauma, seasonal, natural tendencies or habits, and
supernatural factors.” (Lad, 1996)

In China, one of the oldest known and longest pre-
served Materia Medica was compiled in 3700 BC by a
Chinese emperor named Shen Nong. Shen Nong (the
Divine Farmer) is the legendary originator of Chinese
herbal medicine. He is credited with tasting hundreds of
herbs, selecting those that were suitable as remedies, and
describing their properties. As a result of his efforts,
numerous herbs became routinely used for healthcare,
and knowledge was handed down by oral tradition for
centuries. His book of medicinal herbs listed herbal
Materia Medica for both humans and animals. It is inter-
esting to note that it discussed the antifever properties of
Artemesia annua (Chinese wormwood), which has now
been shown to be extremely effective against malaria.

When these herbs were described in a formal manner,
the book was named after Shen Nong, known today as
the Shen Nong Ben Cao Jing (Herbal Classic of Shen Nong).
The earliest mention of a text called Shen Nong Jing
(Classic of Shen Nong) came from authors who lived during
the period immediately following the fall of the Han
Dynasty (220 AD), suggesting that it might have been
compiled during the latter part of the Han Dynasty. It is
thought that Shen Nong lived from 2737 BC to 2697 BC—
nearly 5000 years ago; this is why it is common to hear
that Chinese medicine has a history of 5000 years.
However, we are able to access little information about
how herbal medicines were used before the compilation
of the Shen Nong herbal—about 1800 years ago.

The Shen Nong Ben Cao Jing describes for the first time
the flavors (sour, salty, sweet, bitter, acrid/pungent),
natures (cold, hot, warm, cool), functions, and indica-
tions for the herbs. Herbs were classified according to
their efficacy and toxicity, and the terms sovereign (or
king), minister, assistant, and envoy were described to
define the function of an herb within a formula. Accord-
ing to the Ben Cao, “Medicinals should coordinate [with
each other] in terms of yin and yang, like mother and
child, or brothers....to treat cold, one should use
hot medicinals. To treat heat, one should use cold medi-
cinals.” Shen Nong clearly tasted the herbs and fit their
characteristics into the Tao, the philosophy that guided
people’s understanding of their world. Herbs were tools
that interacted with people to shift and balance their
bodies back to health. An English language translation of
the ancient Shen Nong Ben Cao Jing has been published
(Yang, 1997).

The earliest Chinese medical practitioners treated both
people and animals until the Zhou dynasty (1122-770
BC), when veterinary medicine became a separate branch
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Figure 4-1 Administering liquid medicine with a bamboo
bottle is an aspect of the old Chinese-Japanese art of horse
healing, Ryoyaku-ba-ryn-benkai, as portrayed in Zisanshi (first
edition, Kyoto [1759]; second edition, Yedo [1859]). (From
Dunlop RH, Williams Dj. Veterinary Medicine: An Illustrated
History. St. Louis, Mo: Mosby; 1996.)

of traditional Chinese medicine (Schoen, 1994), and in
China, the first mention of diseases and treatments of
horses appeared in writings of the Shang Dynasty (1766-
1027 BC). One of the first texts in Chinese veterinary med-
icine was Bai Le’s Canon of Veterinary Medicine, written by
Sun Yang in approximately 650 AD (Figure 4-1).

In Mesopotamia, the Sumerians used cuneiform
written language from about 3500 BC. The earliest extant
clay tablet from Sumeria dates from about 2100 BC; it
contains 15 medical prescriptions and mentions 120
mineral drugs and 250 plant-derived medicines. These
included asafetida, calamus, crocus, cannabis, castor,
galbanum, glycyrrhiza, hellebore, mandragon, menthe,
myrrh, opium, turpentine, styrax, and thyme. The largest
surviving medical treatise is from about 1600 BC; it is
entitled “Treatise of Medical Diagnoses and Prognoses.”
Although the names of the medicines used then do not
translate well, it is probable that milk, snakeskin,
turtleshell, cassia, thyme, willow, fir, myrtle, and dates
were also used (Janick, 2002). The Code of Hammurabi
(circa 1780 BC), another famous document arising from
Babylonian society, discussed treatments of animals, costs
of treatments, and penalties for mistreatment and errors
(Swabe, 1999).

The Edwin Smith Papyrus (found in Egypt and pre-
served at the New York Academy of Medicine) dates from
1700 BCE. These scrolls include a surprisingly accurate
description of the circulatory system, noting the central
role of the heart and the existence of blood vessels
throughout the body. They describe the use of herbs such
as senna, honey, thyme, juniper, pomegranate root,
henbane, flax, oakgall, pinetar, bayberry, ammi, alkanet,
aloe, cedar, caraway, coriander, cyperus, elderberry,
fennel, garlic, wild lettuce, myrrh, nasturtium, onion,
peppermint, papyrus, poppy, saffron, watermelon, and
wheat. The Ebers Papyrus (now in University Library at
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Leipzig) dates from about 1500 BC and contains more
than 800 prescriptions. Some of these are very compli-
cated, containing such ingredients as opium, hellebore,
salts of lead and copper, and blood, excreta, and viscera
of animals (Haas, 1999). Many more of the ancient scrolls
were housed in the Library of Alexandria, which was
destroyed by fire in 47 BCE. However, early evidence of
veterinary herbal medicine is found in ancient Egyptian
parchments such as the Kahun Veterinary Papyrus (dating
around 1900 BC) (Karasszon, 1998), on which cattle
feature prominently.

Ancient Greek and Roman societies began develop-
ments in veterinary medicine in similar, yet slightly
different directions compared with the Egyptians. The
“Hippiatrika” is one of the first documents we see that
relates to Roman practitioners and their study of horses
(Walker, 1991). “Hippiatros” was a term used in Greece
around 500 BC to refer to horse doctors (Swabe, 1999).
The horse was central in Greek and Roman society
because members of society depended on it for military
and trade functions. Earlier on (between 383 BC and 322
BC), Aristotle, sometimes called “the Father of Veterinary
Medicine,” became very influential in Greek society.
Physiology, comparative anatomy, and pathology were a
few of the specialized areas that Aristotle discussed in his
writings. He compared animal and human anatomy and
physiology and disease in writings such as Historia
Animalium, De Partibus Animalium, De Generatione Ani-
malium, and Problematicum (Karasszon, 1998). Another
important influence on both veterinary and herbal med-
icine was Hippocrates (460-377 BC). He wrote Corpus Hip-
pocraticum, in which he described more than 200 plants,
and he is credited with the development of the humoral
theory (Figure 4-2).

HUMORAL THEORY

The idea of the Four Humors became popular in Ancient
Greece from about 400 BC. It probably originated in
Indian Ayurvedic medicine, where it was picked up by
travelers and taken to the Greek empire (which included
the present-day countries of Greece, Egypt, Turkey, and
Italy). However, it is attributed to Hippocrates. At this
time, thinkers were beginning to explain events in the
world around them in terms of natural phenomena rather
than blaming the gods and spirits. They established that
all things were made up of the four elements air, water,
fire, and earth. These elements were also linked to the
four seasons and to body fluids or “humors”—blood,
phlegm, black bile, and yellow bile. Illness was thought
to result when these humors lost their natural balance,
and health could be restored by rebalancing the humors.
This theory was very important because it encouraged
doctors to look for natural causes of disease and to
provide physical, rather than spiritual treatments.

The rise of rationalism meant that doctors were now
observing patients and reasoning toward a logical cure,
just as the Chinese had done. Hippocrates reasoned that
medicine could be applied without ritual because disease
was a natural phenomenon and not a supernatural event.
He argued that some acute diseases were self-limiting and

Figure 4-2 An illustration from the 14th century Hippiatrika
manuscript showing treatment of distention in a horse.
Much of the information on horse care found in the Hippia-
trika came from the Greeks, and the use of oil and wine for
medicinal purposes is frequently prescribed. Here, a clyster
of wine, oil, soda salt, and sap from wild cucumber roots is
being administered to relieve the distention. (Cod. G. 2233.
Bibliothéque Nationale, Paris) (From Dunlop RH, Williams Dj.
Veterinary Medicine: An Illustrated History. St. Louis, Mo:
Mosby; 1996.)

should not necessarily be treated, and that diet and exer-
cise were vital in preventing and treating conditions of
the human body. The humoral theory remained very
influential for more than a thousand years and was not
seriously challenged until the 15th century. It is interest-
ing to note that it is related in many ways to the philo-
sophical basis of Traditional Chinese Medicine and of
many other traditional medical practices (Table 4-1).

MEANWHILE IN JAPAN

Kampo (also written Kanpo) is based on Traditional
Chinese Medicine and literally means “the Han Method,”
referring to the herbal system of China that developed
during the Han Dynasty. Cultural contact between China
and Japan has occurred since ancient times. There is a
story about a Chinese Emperor (reign: 221-210 BC) who
is said to have sent emissaries by ship on the Eastern Sea
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TABLE 4-1

Humor Associated Element Energetic Qualities
Blood Air Hot, moist

Phlegm Water Cold, moist

Black bile Earth Cold, dry

Yellow bile Fire Hot, dry

to find the herb of immortality; it is suggested that they
returned from Japan at the end of their mission with gan-
oderma (lingzhi; Japanese: reishi). Some Chinese medical
works were introduced to Japan as early as the 4th or
5th Century AD, coming first by way of Korea, which
had adopted Chinese medicine by that time. Historical
records indicate that a Korean physician named Te Lai
came to Japan in 459 AD, and that a Chinese Buddhist
named Zhi Cong brought medical texts with him to Japan
via Korea in 562 AD. It was during this period that the
Chinese written language was adopted in Japan, which
enabled people to learn from China about Buddhism,
Confucianism, governmental organization, and the div-
ination arts and opened the way for study of Chinese
medicine. Kampo encompasses acupuncture and other
components of Traditional Chinese Medicine but relies
primarily on prescription of herb formulas. It differs
today from the practice of Chinese herbal medicine in
mainland China primarily in its reliance on a different
basic collection of important herb formulas and a some-
what different group of primary herbs. Kampo medicine
is widely practiced in Japan today (Dharmananda, 2004).

THE RISE OF ROME

A first century Roman (Lucius Junius Moderatus
Columella) wrote 12 volumes of On Agriculture. Volume
VI dealt with cattle, horses, and mules; volume VII with
sheep, goats, pigs, and dogs; and volume VIII with
poultry and fowl. In volume VI, we find reference to the
use of garlic in cattle:

“It will be no use to give cattle a satisfying diet, unless every
care is taken that they are healthy in body and that they keep
up their strength. Both these objects are secured by adminis-
tering, on three consecutive days, a generous dose of medi-
cine compounded of equal weights of the crushed leaves of
lupine and of cypress, which is mixed with water and left out
of doors for a night. This should be done four times a year-
at the end of spring, of summer, of autumn, and of winter.
Lassitude and nausea also can often be dispelled if you force
the whole raw hen’s egg down the animal’s throat when it
has eaten nothing; then, on the following day, you should
crush spikes of ‘Cyprian’ or ordinary garlic in wine and pour
it into the nostrils.”

He also recommended for bloat in cattle a drench of
wild myrtle and wine mixed with hot water. For ulcera-
tion of the lungs, he recommended administration of
cabbage leaves baked in oil. He also recommended a seton
(a foreign body, more recently of cloth, introduced into
tissue to elicit drainage or form an open tract for drainage

of a wound) of white hellebore through the ear and a
daily mixture of leek juice, olive oil, and wine to “avert
death of cattle” (Smithcors, 1957).

The decline of Ancient Greece corresponded with the
rise of the Roman Empire, and many Greek scholars
moved to Rome. Two Greek scholars working in Rome
had an influence on herbal medicine. Dioscorides of
Anazarbus (Pedianos Dioskurides) was a careful observer
and naturalist, botanist, and skilled physician and is
known today for the famous work De Materia Medica, pub-
lished in the year 65 AD. This book listed more than 500
plants and was translated into many languages, including
Persian, Hebrew, and Anglo-Saxon. The organization of
Dioscorides” work followed the pattern of one plant, one
chapter. Following the description of the plants, some
indications for use were described.

Origins of the Name “Veterinarian”

The origins of the term “veterinarian” are not clear, but
classical Roman derivation seems likely. Animal caretak-
ers were named souvetaurinarij, and pack animals were
called veterina. The veterinarium was the compound in
Roman military encampments where pack animals were
kept. Columnella wrote a famous text on agriculture
that included information on animal husbandry, and he
used the term veterinarius for those who cared for live-
stock other than horses. Men who cared for horses
were called mulomedicus.

(Dunlop, 1996)

Dioscorides classified plant medicines according to the
state of the plants themselves (with seasonal variations)
and their effects on people—this was a drug affinity
system (Riddle, 1985) that had little to do with mystical
powers or cosmic relationships that would later charac-
terize the alchemical herbology of Culpepper. It became
the foremost classical source of modern botanical termi-
nology and the leading pharmacologic text for the next
1600 years. An illuminated copy prepared in the year 512
is now housed in the Osterreichische Nationalbibliothek.

The second Greek physician who had a lasting impact
was Claudios Galenos (131-201 AD), who is generally
referred to as Galen. He learned much about anatomy
through his work treating professional gladiators. He
developed an interest in anatomy and skills as a surgeon,
and he dissected pigs, goats, and apes and applied what
he found to the human body. He was strongly influenced
by Hippocrates’ Four Humors and his theory was built on
Hippocrates’ idea that the body was made up of four
liquids—blood, phlegm, yellow bile, and black bile—and
that imbalances in one of these humors might be treated
with a substance that opposed that tendency. For
instance, psoriasis is considered a hot and dry condition,
so Galen would suggest that the patient drink cool
liquids, eat cold foods, and use a cool, wet herb such as
plantain. He wrote more than 500 books on medicine and
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developed a system of pharmacology and therapeutics.
Galen’s humoral theory and Alexandrian Greek medicine
shaped Islamic and European medicine for the next 1400
years. His books were used at medical schools until the
Renaissance.

Other early Roman writers of note on the topic of vet-
erinary medicine include Vegetius, author of Mulomedic-
ina, a comprehensive equine veterinary text compiled
from works of the previous authors Pelagonius, Chiron,
and Apsyrtus (Mezzabotta, 1998).

THE DARK AGES

When Rome fell in 476 AD, Greek medicine was tem-
porarily lost to Europe. Civilization as it was during the
reign of Rome ceased to exist, and it took centuries for
the level of Roman societal achievements in living stan-
dards, culture, architecture, and medical practice to be
regained. When Galen’s ideas were rediscovered after
Crusaders and Byzantine scholars returned to Europe, his
system again became medical dogma for hundreds of
years.

Examples of Anglo-Saxon Veterinary Medicine

But first, Europe had to endure the Dark Ages, when
medicine was characterized in two ways—the storage and
adaptation of Greek knowledge by Christian monasteries,
and folk medicine.

During the Dark Ages, Christian monasteries played a
crucial role in preserving the knowledge of the ancients.
Monks painstakingly copied classical texts, which were
traded or passed on to other eminent individuals or insti-
tutions. Monks also cared for the sick and injured because
there were very few physicians. So, monks not only pre-
served but also developed skills in the use of herbs and
natural medicine. Each monastery maintained its own
herbal garden and kept others up-to-date with advances
in medical treatments.

The writings of the Dark Ages in Europe are largely lost
to us, but some books from those times remain. Anglo-
Saxon herbals were published from the 7th to the 11th
centuries (Table 4-2). The medicine of this age incorpo-
rated many charms, in addition to the plants; Christian
prayers probably replaced older pagan charms over
time. The herbs that appeared most commonly included
betony, vervain, peony, yarrow, mugwort, and waybroad

Diagnosis Treatment Source
Sick cattle “Take the wort, put it upon gledes and fennel and hassuck and “cotton” Lacnunga
and incense. Burn all together on the side on which the wind is. Make it
reek upon the cattle. Make five crosses of hassuck grass, et them on four
sides of the cattle and one in the middle. Sing about the cattle the
Benedicite and some litanies and the Pater Noster. Sprinkle holy water
upon them, burn upon them incense and give the tenth penny in the
Church for God, after that leave them to amend; do this thrice.”
To prevent “Sing over them four masses, drive the swine to the fold, hang the worts Lacnunga
sudden death upon the four sides and upon the door, also burn them, adding
in swine incense and make the reek stream over the swine.” or

“Take the worts of lupin, bishopwort, hassuck grass, tufty thorn, vipers
bugloss, drive the swine to the fold, hang the worts upon the four sides

and upon the door.”
Elf-shot horse

“If a horse be elf-shot, then take the knife of which the haft is the horn of a

Leech Book of Bald

fallow ox and on which are three brass nails, then write upon the horse’s
forehead Christ’s mark and on each of the limbs which thou mayest feel at;
then take the left ear, prick a hole in it in silence, then strike the horse on
the back, then it will be healed. And write upon the handle of the knife
these words—’Benedicite omnia opera Domini dominum.’ Be the elf what
it may, this is mighty for him to amend.” or

“If a horse or other neat be elf-shot take sorrel-seed or Scotch wax, let a man
sing twelve Masses over it and put holy water on the horse or on whatsoever
neat it be; have the worts always with thee. For the same take the eye of
a broken needle, give the horse a prick with it, no harm shall come.”

“If a beast drinks
an insect”
Drowned bees

Sing this: “Gonomil, orgomil, marbumil, marbsai, tofeth.”

Place them in warm ashes of pennyroyal and then, “they shall recover their
lyfe after a little tyme as by ye space dissertation.”

Leech Book of Bald

The Boke of Secretes
of Albartus Magnus
of the Virtues of
Herbes, Stones, and
Certaine Beastes
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(plantain). There are four known texts from the 10th
century; these are now held by the British Museum and
include Leech Book of Bald, Lacnunga, Herbarium of Apuleius
(a translation from the Sth century), and a translation
from Petronius’ Practica Petrocelli Salernitani entitled nepi
AoEEmg (which means “about learning/instruction”).
One of the most interesting Middle European monastic
personalities was German abbess Hildegard von Bingen
(1098-1179). Remnants of Greek medicine were evident in
her writings, which retained some of the old herb charac-
teristics but introduced a new spiritualism that reflected
her love of God and her Old Testament belief that every-
thing in creation was made to serve man (Hozeski, 2001):
“Every herb, however, is either warm or cold. They spring up
this way. The warmth of herbs signifies the soul and the cold
of herbs signifies the body.”

And:

“...for the earth has many useful herbs that reach out to
people’s spiritual needs, and yet they are distinct from people.
In addition, the earth has useless herbs that reflect the useless
and diabolical ways of humans.”

Hildegard wrote Causeae et Curae and Physica, in which
she described causes of diseases and their cures. She com-
piled the beginnings of a Germanic herbal knowledge and
wrote widely on devotion, mysticism, and healing. She
used the four-element and four-humor system, and her
approach integrated body, mind, and spirit with specific
prescriptions for herbs, diet, and gems. She also wrote
Liber Simplicis Medicinae, in which she prescribed differ-
ent herbs for cattle, goats, horses, pigs, and sheep (Haas,
2000). Currently, the writings of Hildegard are undergo-
ing a revival in the German-speaking world.

Outside the monasteries, the wise women and travel-
ing herbalists were using medicinal plants in ritual and
magic. It was mainly these wise women who felt the
brunt of the Inquisition, and many were burned as
witches; because they relied on an oral tradition, their
knowledge was widely lost. While Europe’s Dark Ages
trundled on under the influence of Christianity, Spain
became a center of botanical research. Among other
bright lights, Arab culture and society in the Near East
advanced medicine to new heights.

Energetics of Herbs—The European Perspective

Coles’ Art of Simpling (echoing Paracelsus and others of the time)

Temperate Plants and Fruits
Maidenhair, Asparagus, Licorice, Pine Nuts, Figs, Raisins,
Dates, Woodruff, Bugle, Goat’s Rue, Flaxweed, Cinquefoil.

Hot in the First Degree

Wormwood, Marshmallows, Borage, Bugloss, Oxeye, Beets,
Cabbage, Chamomile, Agrimony, Fumitory, Wildflax,
Melilot, Comfrey, Avens, Eyebright, Selfheal, Chervil, Basil,
etc. Sweet Almonds, Chestnuts, Cypress Nuts, Green
Walnuts, Ripe Grapes, Ripe Mulberries, Seeds of Coriander,
Flax, Gromwell, etc.

Hot in the Second Degree

Brooklime, Green Anise, Angelica, Parsley, Mugwort,
Betony, Groundpine, Fenugreek, Saint John’s Wort, Ivy,
Hops, Balm, Horehound, Rosemary, Savory, Sage,
Maudlin, Ladies Mantle, Dill, Smallage, Marigolds, Carduus
benedictus, Scurvygrass, Alehoose, Alexander, Archangel,
Devilsbit, Sanicle, Capers, Nutmegs, Dry Figs, Dry Nuts,
The Seeds of Dill, Parsley, Rocket, Basil, Nettle, The Roots
of Parsley, Fennel, Lovage, Mercury, Butterburr, Hog’s
Fennel, etc.

Hot in the Third Degree

Asarabacca, Agnus, Arum, Dry Anixe, Germander, Bastard,
Saffron, Centaury, Celandine, Calamint, Fleabane, Elecam-
pane, Hyssop, Bays, Marjoram, Pennyroyal, Rue, Savine,
Bryony, Pilewort, Bankcresses, Clary, Lavender, Feverfew,
Mint, Watercresses, Hellebore, etc.

Hot in the Fourth Degree

Selatica, Cress, Spurge, Pepper, Mustardseed, Garlic, Leeks,
Onions, Stonecrop, Dittander or Pepperwort, Garden
Cresses, Crowfoot, Ros Solis, and the Root of Pellitory of
Spain.

Cold in the First Degree

Orage, Mallows, Myrtle, Pellitory of the Wall, Sorrel, Wood-
sorrel, Burdock, Shepherd'’s Purse, Hawkweed, Burnet,
Coltsfoot, Quinces, Pears, Roses, Violets.

Cold in the Second Degree

Blites, Lettuce, Duckmeat, Endive, Hyacinth, Plantain, Fleawort,
Nightshade, Cucumbers, Chickweed, Dandelion, Fumitory,
Wild tansy, Knotgrass, etc. Oranges, Peaches, Damsons, etc.

Cold in the Third Degree
Purslane, Houseleek, Everlasting, Orpine, etc. Seeds of
Henbane, Hemlock, Poppy.

Cold in the Fourth Degree
Henbane, Hemlock, Poppies, Mandrake, etc.

Moist in the First Degree
Bugloss, Borage, Mallows, their flowers and roots; Pellitory,
Marigolds, Basil and the roots of Satyrion, etc.

Moist in the Second Degree
Violets, Waterlily, Orage, Blites, Lettuce, Ducksmeat,
Purslane, Peaches, Damsons, Grapes, Chickweed, etc.

Dry in the First Degree
Agrimony, Chamomile, Eyebright, Selfheal, Fennel, Myrtle,
Melilot, Chestnuts, Beans, Barley, etc.

Dry in the Second Degree
Pimpernel, Shepherd’s Purse, Wormwood, Vervain, Mugwort,
Betony, Horsetail, Mint, Scabious, Bugle, Carduus benedictus.

Dry in the Third Degree
Southernwood, Ferns, Yarrow, Cinquefoil, Angelica, Pile-
wort, Marjoram, Rue, Savory, Tansy, Thyme, Hellebore.

Dry in the Fourth Degree
Garden Cresses, Wild Rue, Leeks, Onions, Garlic, Crowfoot.
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ARABIC MEDICINE

Rational approaches to medicine were developed to the
highest level in the Middle East, where Avicenna lived
from 980 to 1037 AD. He is the most famous and influ-
ential of the philosopher scientists of Islam and was born
in Persia (now Iran). Abdullah Ibn Ahmad Ibn al-Baytar,
as he was known in his land, was a botanist (he described
more than 1400 medical herbs, comparing them with the
descriptions of ancient authors) and pharmacist. He
further codified Galen’s theory of using opposites to
correct disease processes. His Canon of Medicine is one of
the most influential medical books of all time. The Canon
described the primary constituents of the human body as
the elements—earth, air, fire, and water—that possess two
qualities each. Earth is dry and cold, water is wet and
cold, air is hot and moist, and fire is hot and dry. The
humors are described as the primary body fluids that
affect physiologic processes; they are themselves influ-
enced by states of motion and rest. These humors include
sanguineous (blood), serous (phlegm), bilious (choler or
yellow bile), and atrabilious (melancholy, or black bile),
which correspond with air, water, fire, and earth, respec-
tively. Avicenna is credited with introducing astrology
into medicine. Each humor possessed certain normal
qualities and was associated with certain signs of the
zodiac. Avicenna’s Canon was widely read by Europeans
after it was translated into Latin in the 12th century. From
1500 to 1674, more than 60 editions were published in
Europe. It was the standard text for university medical
training until the 18th century.

In the 12th century, Ibn al-Wwam wrote “Kitab Al-
Falaha,” a treatise on agriculture with a section on vet-
erinary medicine. The 33rd chapter discusses diseases of
the horse. Redness in the eye was said to be cured with
rose water, blepharitis and conjunctivitis with centaury
or saffron, mange in the ears or on the nose with saffron
and sulphur, stomatitis with powder of pomegranate
shells, headache with a linseed cataplasm, leeches in the
mouth, nose, or throat with olive oil, and red urine with
white pepper (Erk, 1960).

THE RENAISSANCE

The Renaissance represented a flourishing of new ideas
and discoveries in all areas of human endeavor. Great
herbals from all over Europe began to appear in the 16th
century, with the advent of the printing press. These
included Herbarum Vivae Eicones (1530) by Otto Brunfels;
Kreuter Buch (1542) by Jerome Boch; De Historias Stirpium
(1542) by Loenhart Fuchs; New Herball (1551) by William
Turner; Commentary on Dioscorides (1544) by Pier Andrea
Mattioli; Croydeboeck (1554) by Rembert Dodoens, and
Herball (1597) by John Gerard. Fuchs’ herbal is particu-
larly distinguished as providing a new standard for plant
illustrations. Leaves from copies of the herbal printed in
the 16th century are regularly offered for sale on Ebay!
One of the greatest challenges to the traditional
Galenic humoral practice of medicine came from
Phillipus Theophrastus Bombastus von Hohenheim
(1493-1541), also known as Paracelsus. He was the son of

a doctor and became an alchemist who contributed
greatly to the discovery of medicinal effects of metals.
Paracelsus was from a time when the discovery of the
New World by Columbus called into question every
construct developed by modern thought of the time. He
rejected the theoretical dogma of Hippocrates and Galen
for experimental medicine. He was particularly interested
in the intrinsic property of a remedy—plant or mineral—
and not necessarily the relationships and properties
attributed to it by the ancients (Wood, 2000). Paracelsus
said that the size of the dose determined whether the sub-
stance was a poison or a medicine.

He believed that humans functioned chemically and
that illness should be treated chemically, and he intro-
duced the use of chemical drugs in place of herbal reme-
dies. He opened the way for exploration of new remedies,
including opium and the inestimable calomel—mercury.
He was a firm believer in the Doctrine of Signatures,
which linked the physical properties and habitat of a
plant with its possible actions and indications. It is
recorded that Paracelsus used Saint John’s Wort topically
for gangrene in horses (Mulder, 1994).

DOCTRINE OF SIGNATURES

The Doctrine of Signatures is an ancient theory that
reemerged in Europe through the efforts of Paracelsus,
and again in the 16th century with Jakob Bohme (1575-
1624), a shoemaker in Gorlitz, Germany, who wrote “Sig-
natura Rerum; The Signature of All Things.” This doctrine
espoused the philosophy that God stamped his “signa-
ture” on a plant to show how it might be used for med-
icine. As an example, two very different plants that
resemble lung tissue are named “lungwort.” Pulmonaria
officinalis has broadly lanceolate leaves that are mottled
to look like lung parenchyma; the other plant, Sticta pul-
monaria, is a lichen in which the structure resembles the
pulmonary tree. The doctrine of signatures is not unique
to Europe. Ancient medical practices, including Chinese
medicine, contain elements of it, and Israeli folk medi-
cine practices reflect some of this thought (Dafni, 2002).
Certain of the precepts inherited from Europe were found
in the early 1900s in isolated Appalachian communities
of the United States.

People looked at plant shape, color, and taste for clues
as to their medical uses. The form of the leaf, flower, or
root might recall a certain organ. Ginseng root, for
instance, is shaped like a human, and in Traditional
Chinese Medicine, some vines, worms, and snakes are
long and thin and are thought to easily enter the jing-luo
(or meridians). Orchids often have bulbs or flowers
shaped like testicles, hence their common name derived
from the Greek word for testicle—“orchis.” In addition,
it was thought that some plants were usually found
growing in association with others that complemented or
remedied their actions. For instance, poison ivy can very
often be found growing near jewelweed (Impatiens capen-
sis), which is thought to stop the itching when applied
topically. Plant color is important as well. For instance,
plants with yellow parts are often associated with the liver
(recalling the yellow color of bile). Plants with red parts
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(like the root of bloodroot) might be associated with treat-
ment of blood disorders. Blue plant parts might cool
fevers, and purple parts are thought to manage blood
infections.

The philosophy reflected the belief, “As above, so
below.” Taken to a greater extreme, one could fit all plants
into the alchemical cosmology that grew in influence in
the 16th and 17th centuries. The plant might, because of
its taste sensation or color, be associated with one of the
Elements (Spirit [Ether], Fire, Air, Earth, and Water) and
may therefore be more closely aligned with certain types
of diseases. This sympathetic magic was formalized in the
great book by Nicholas Culpeper, The English Physitian
[sic], which was written in 1652 and is still in print. Here
is the description of dandelion found in an undated early
20th century edition of the book:

“It is under the dominion of Jupiter. It is of an opening and
cleansing quality, and therefore very effectual for the obstruc-
tions of the liver, gall, and spleen, and the diseases that arise
from them, as the jaundice and hypochondriac [sic]; it opens
the passages of the urine both in young and old; powerfully
cleanses imposthumes and inward ulcers in the urinary
passage, and by its drying and temperate quality, doth after-
wards heal them ... The distilled water is effectual to drink
in pestilential fevers, and to wash the sores.”

George Turberville wrote an influential book on the
treatment of dogs in 1576, titled The Noble Art of Venerie
or Hunting. His treatment recommendations reflected the
beliefs of the day. To prevent “madness,” or to obtain
mostly male hunting dog offspring, for instance, he rec-
ommended that care in husbandry be paid to the phases
of the moon and the signs of Gemini and Aquarius
(Dunlop, 1996).

William Coles, author of The Art of Simpling (1656),
knew of Culpeper, and although he apparently thought
Culpeper went too far, he still believed in the Doctrine.
He lists, for instance, Adder’s tongue as an herb that
should be used for curing the bite of an adder because of
its shape. On the other hand, viper’s bugloss (Echium
vulgare) has speckled stalks (like a snake’s skin), and this
also makes it good for snake bites and for “poison” from
scorpions and other venomous beasts. In addition,

“Walnuts bear the whole Signature of the Head, the outward
most green bark answerable to the thick skin wherewith the
head is covered, and a Salt made of it is singularly good for
wounds in that part, as the kernel is good for the brains which
it resembles, being environed with a Shell, which imitates the
Skull, and then it is wrapped up again in a silken covering
somewhat representing the Pia Mater.”

Coles provided a good example of how extreme this
system could become under the cover of official doctrine:

“And I know not why Sagittaria, or Arrowhead, should not
be good for wounds made with the head of an Arrow, and
Kidney beans for diseases of the Kidneys, though I confess I
have not read to that purpose in any Author.”

Yet he acknowledges that, although the doctrine is
useful, not all plants are marked (Figure 4-3):

“But because all Plants have not their Signatures, we are not
rashly to conclude that they are therefore unfit for Medicinal

Figure 4-3 Lungwort has anatomic characteristics resem-
bling lung parenchyma—a good example of naming a plant
according to the doctrine of signatures.

uses, there being no necessity that all should be thus signed,
though some be, for then the rarity of it, which is the delight,
would be taken away by too much harping upon one thing.

In England, the Renaissance period produced several
great botanists and herbalists. The first printed herbal in
England was Bancke’s Herbal, author unknown, from
1524. This work is probably a compilation from medieval
manuscripts, and it has gone through many editions. The
first illustrated herbal in England was Grete Herball, which
is a translation of other herbals. Turner’s Herball was an
influential text, but the most famous English herbal was
John Gerard’s The Herball or Generall Historie of Plantes.
This work was probably the result of the labor of another
man, a Dr Priest, but Gerard’s Herball is still known as the
most beautiful of the English herbals because of the illus-
trations and its Elizabethan style. His work reflected
the theory that herbs treat not only physical diseases but
also those of the mind and spirit. Interestingly, Gerard
describes methods of aromatherapy that involve the
inhalation of volatile oils and the absorption of these
through the skin into the circulatory system. The last
great English herbalist of this period was John Parkinson,
who wrote Paradisus in 1629 and the Theatrum Botanicum
in 1640. The Theatrum Botanicum described more than
3800 plants and was the most complete and aesthetically
beautiful English treatise on plants of the day. Rohde
(1922) claims that the only herbal to devote an entire
chapter to animals is Coles’ Art of Simpling (1656) (see the
box on p. 38).

Throughout the 16th century, the division between
university-trained doctors and other practitioners such as
midwives, herbalists, and bone crackers grew. The era of
“homemade” practitioners had its roots in the tradition
of the village healer, along with the increased numbers of
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publications made possible by the spread of the printing
press. Written knowledge of medicine and herbs became
available to masses. During the reign of Henry VIII, practi-
tioners of contemporary alchemy and practitioners of tra-
ditional herbal medicine clashed. Untrained practitioners
also referred to as “quacks” were common. To stop this
flood of lay practitioners and the associated competition
with trained physicians, starting in 1512, the English Par-
liament passed a series of Acts of Parliament to regulate
the practice of medicine in England. However, to the
dismay of the surgeons who tried to use one of the new
acts to stop local healing women from practicing their
home remedies, this resulted in the passing of what is
known as “The Quacks’ Charter.” This new act allowed, “it
shall be lawful to every person ... having knowledge and
experience of the nature of Herbs, Roots, and Waters . . . to
practice, use, and minister...without suit, vexation,
trouble, penalty, or loss of their goods.” Modern herbalists
refer to this Act as “The Herbalists’ Charter.” The practice
of folk medicine and the use of herbs were distinguished
and protected from the emerging medical paradigm.

This may be where herbal medicine diverged and
began to develop a separate theory and practice from
what would become the practice of medicine. It is under
the protection of this Herbalists’ Charter Act that natural
therapists in England are still able to practice to this day.

CHEMICAL MEDICINE

Chemical medicine embodied in the tradition of alchemy
attempted to distill different waters from herbs, minerals,
and parts of animals, as opposed to Galenical prepara-
tions made from whole plant parts. It was a trend encour-
aged by Paracelsus, who was one of the first to realize that
it was the “active constituents” or chemicals present in
plants that interacted with the body and stimulated
healing. A schism between herbal medicine and embry-
onic scientific medicine began.

This gap widened when medical science developed
the concept of experiment as a way to gain knowledge.
Renaissance thinkers like William Harvey (1578-1657)
and Francis Bacon (1561-1626) were early authors of
scientific medicine, now called “biomedicine,” and the
herbalists remained empiricists at heart and in practice
for the next few hundred years. Paracelsus’ discovery of
chemical medicine, using metals and other new sub-
stances, a weakening of the church’s grip on how disease
was understood, systematic compilations and distribu-
tion of pharmacopeias with the introduction of the
printing press, the anatomic research by Vesalius and
experimental physiology of Harvey—all of these con-
tributed to changing attitudes, or a “modernization” that
left gentle herbal cures behind in the minds of the public.
By the end of the 16th century, the followers of Paracel-
sus were actively promoting their new medicines, many
of which (e.g., mercury) were extremely toxic. Paracelsus
would have been appalled by the often violent reactions
in patients that resulted in great suffering—quite the
opposite of what he was attempting to achieve.

The 17th century was characterized by a number of
developments. First, the discovery of the Americas led to

the introduction of new and exotic medicines such as
Peruvian bark (from South American species of Cinchona).
It also saw an increasing number of books on the subject
of self-treatment using herbs and simple cures. Nicholas
Culpeper (1616-1654) was one of the most fervent critics
of the imported exotic medicines. He initially studied to
be a doctor and later, as an apothecary, trained at Cam-
bridge. At that time, to restrict access to medical infor-
mation, the language of choice for physicians was Latin.
In Culpeper’s opinion, this was an elitist ploy to keep the
knowledge of herbs and healing from the masses. He
translated the London pharmacopoeia into vernacular
English and simplified the recipes, so that exotic foreign
(and very expensive) ingredients were replaced with
locally grown plants. In 1652, he published his classic,
The English Physician or an Astrologo-physical Discourse of
the Vulgar Herbs of this Nation, Being a Compleat Method of
Physick Whereby a Man may Preserve his Body in Health, or
Cure himself being Sick, for threepence charge, with such
Things as onlie Grow in England, they being Most Fit for
English Bodies. In it, he tied Galenical herbalism to astrol-
ogy, as Avicenna had done, claiming that this was a pre-
dictable, consistent, and reliable system, but he also relied
on a wealth of practical experience. Culpeper’s perma-
nent contribution was to make practical herbal medicine
available to everyone. This book has had more than 40
editions, was the first medical book published in America,
and still has a healthy spot in the used book trade today.
Early in the 18th century, Carl von Linne (Linnaeus)
developed binomial nomenclature to denote every
species of plant. In the preceding centuries, medicinal
plants were identified by a single name, but that name
might be given to several plants, or a plant could have
multiple names. Plants could now be catalogued based on
morphology, without any context in which to judge
whether these plants were or had been useful in medi-
cine. Some think that this is the precursor for random
chemical screening of plants for the purpose of finding
an active chemical—a process that is still used today but
that has generally been found inefficient. Drug compa-
nies and researchers alike are now back to studying plants
on the basis of their traditional uses, but thanks to Lin-
naeus, we can identify these plants with certainty.

THE FRENCH CONNECTION

Tracking forward in time now to the 17th century, the
link between Western herbal medicine and veterinary
medicine grew stronger as did the importance of animal
husbandry and agriculture to support the rising human
population in Europe. As domestic animals became
increasingly valuable, so did the need to study them in
greater depth. Claude Bourgelat in Lyons, France, opened
the first veterinary medicine school on February 13, 1762.

The school was founded by Louis XV and was designed
mainly for the study of the diseases and treatments of
livestock. In 1764, the school was transferred to Paris,
and in 1766, the Royal Veterinary School of Alfort was
opened, as was the Jardin des Plantes. Veterinary students
grew medicinal plants, collected, dried, and prepared
extracts, and distilled them to produce drugs. Activities
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at the renamed Alfort Imperial Veterinary School of 1803
included the systematic study of plants, toxic plants, and
spices and medicinal plants.

THE AMERICAS

Little is known of herbal practice by natives in North,
Central, or South America because they left no written
record. What we do know survives in the practice of
remaining indigenous peoples and the pioneers who col-
onized the United States and in a very few descriptive
herbals compiled by explorers. Europeans learned some
aspects of Native American healing and exported many
of these remedies to Europe. Land grant colleges were
started very early, and herbariums and study of plant
material were part of university study.

One of the early Central American herbals is Codex de
la Cruz-Badiano (Badianus manuscript) of 1552, originally
known as Libellus de Medicinalibus Indorum Herbis. The
book was written in Nahuatl (an Aztec language) by
Martin de la Cruz, an Aztec physician of the 25-year-old
Spanish colony called New Spain (now Mexico) and trans-
lated by Juan Badiano. The illuminated text contains
such familiar herbs as thistle, clover, oak, cypress, beans,
senna, wormwood, artichoke, cress, tobacco, nettles, and
jimson weed. North American native practices have been
preserved by word of mouth and revived by modern
ethnobotanists in a number of books (Moerman, 1998;
Weslager, 1973; Densmore, 1974; Hutchens, 1991).

In the United States, herbal practice evolved from
colonial times to the early 20th century. Initially, the
Puritans brought herbs and herb seeds from Europe, in
addition to their copies of Culpeper’s English Physician.
William Byrd II (1674-1744) reported that Virginia
gardens of his time usually contained the following herbs:
angelica, anise, borage, burnet, chives, coriander, dill,
fennel, garlic, marjoram, parsley, rosemary, savory, sorrel,
and yarrow.

The first description of herbs that would grow in North
America was New England’s Rarities Discovered, written by
“John Josselyn Gentleman” in 1672. Josselyn described
native herbs and explains in detail how the Native
Americans used them. He also described plants that were
brought from England and forever changed the American
plant landscape with their invasiveness, such as couch
grass, shepherd’s purse, dandelion, stinging nettle, plan-
tain, chickweed, and comfrey.

In the 18th and early 19th centuries, the Materia
Medica enlarged and changed to include American herbs,
primarily those of Eastern forests. Pioneers learned these
herbs from natives. At the same time, botanists were hard
at work discovering and describing unique American
plants and their use by American Indians. One such
famous botanist was Constantine Rafinesque (1784-
1841), who spent time with natives to write his master-
piece, New Flora of North America (1836).

As European doctors immigrated and the United States
opened its own medical schools, the bloodletting, saliva-
tion from calomel administration, and other horrific
practices soon became “regular medicine.”

HEROIC MEDICINE

The 17th and 18th centuries saw the increasing use of
chemical medicine, as well as the introduction and prac-
tice of heroic medicine. As European doctors immigrated
and the United States opened its own medical schools,
the heroic practices of the time included materials such
as animal feces and burnt animal matter in medicines;
the use of debilitating procedures such as bloodletting;
and the administration of chemicals such as mercury,
arsenic, and antimony, mainly for the purpose of induc-
ing purging, which was considered cleansing to remove
possible toxins. Heroic medicine no doubt caused
enormous suffering among patients. The public and the
medical profession were becoming polarized, and medical
reform was imminent.

Herbal medicine’s great revival occurred in the early
1800s in rebellion against heroic medical practices, but was
also a reflection of the Jacksonian political climate of the
times. Nineteenth century capitalism promoted economic
self-sufficiency and nationalistic confidence. Applied science
was freed from philosophy and became an instrument of
the culture. Lay reformers and practitioners promoted new
theories that the public found easy to accept. Medical
schools were privatized, and licensure was eventually elim-
inated because it was considered elitist. This situation laid
the foundation for medical sects, which developed and
flourished in America throughout the 19th century.

No wonder healers with a different approach were able
to make an extraordinary impact on medical practice.
Samuel Thomson (1769-1843) was one of those who
changed the course of medicine in the United States.
Thomson, a self-taught herbalist, birthed Botanic Medicine
and taught about the power of the body to heal itself. He
learned some of the arts of herbal medicine from a local
woman, the Widow Benton, and went on to develop
a system that was to spark a revolution against the
dominant “heroic” model of medicine. Thomson's initial
model emphasized “sweating out” the disease influence
and restoring “animal warmth” with herbs and a sweat
bath; some herbalists believe that this model is borrowed
directly from certain Native American practices. His
herbal pharmacopoeia consisted of cayenne pepper to
produce sweating, and lobelia and buckthorn to produce
vomiting and purging, with rests in between, which
earned him and his followers the appellation “steam and
puke doctors.” Although it was still considered heroic, his
treatment was aimed at stimulating self-healing—a redis-
covered Hippocratic doctrine.

His system became known as the Thomsonian System
of Practice, which he patented in 1813 and which was
practiced throughout the United States as a franchise
known as the “Improved System of Botanic Practice of
Medicine.” He licensed agents to be educated and receive
his products, and by 1939, more than 3,000,000 members
made up his Friendly Botanic Society. Many doctors and
herbalists began referring to themselves as Thomsonians
to distinguish themselves from the “regular” physicians
of 19th century America.

The interest in herbal medicine was rekindled, but its
success and appeal to the masses would bloom only after
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a group of medical doctors took it on. Soon came the Neo-
Thomsonians, who despite their teacher’s complaints,
greatly expanded the Materia Medica, probably on the
basis of Native American uses of these herbs, as well as
experimentation and empiric observations. The Phys-
iomedical movement was a direct outgrowth of the
Thomsonian movement, and its philosophy was to use
only healing plants—toxins were not allowed, even if
they were toxic plants and even in homeopathic doses.
The Physiomedicals were vitalists who believed that the
remedy only corrected abnormal tissue states, and that
the vital force did the rest of the work of healing the
patient. Eclectic medicine arose from these roots as a phi-
losophy that subscribed to no particular dogma; it sug-
gested that scientific and empiric methods would provide
evidence for selection of the best methods of practice.

Wooster Beach, a student of Thomson'’s, opened two
Eclectic hospitals in the northeastern United States,
where the science of the time was combined with herbal
treatments. Beach called this discipline “Eclectic” medi-
cine. Alva Curtis and William Cook were two reformers
who led the Physiomedical movement to open multiple
schools in the East and Midwest. Later, Eclectics and Phys-
iomedicalists built this combined scientific herbalism
into a high medical art, and the publications of John
Scudder, John King, Finley Ellingwood, Harvey Wickes
Felter, William Cook, and John Uri Lloyd serve as valu-
able references for today’s practicing herbalists.

Battlefield Medicine of the 19th Century

An interesting peek into the pharmacy of the Confeder-
acy during the Civil War is given in Denney’s work
(1994). According to Denney, The Confederate States
Medical and Surgical Journal, July 1864 issue, detailed a
“standard supply table of indigenous remedies for field
service and sick in general hospital.” Herbs listed as
stimulants were calamus, lavender, partridgeberry, sas-
safras, Seneca snakeroot, tulip tree, and Virginia snake-
root. Astringents were derived from white oak bark and
leaves, bearberry bush, marsh rosemary, and sumac.
Tonics recommended were American century, American
Colombo, American gentian, blackberry or dewberry,
dogwood, Georgia bark, hops, persimmon, sage, white
willow, and wild cherry.

No major changes or movements occurred in Euro-
pean herbal medicine until American herbal practitioners
came to the continent in the early 1800s with a new
message. Albert Coffin, a charismatic medical doctor,
modified the Thomsonian system somewhat and took it
to England. The “nature cure” system became popular in
Germany, where Father Sebastian Kneipp championed his
famous “water cure.” Benedict Lust brought this system
to the United States, where he opened the first health
food store in 1896, calling it the Kneipp Store. He
founded the American School of Naturopathy, which
granted degrees.

Some writers claim that, although the populist, self-
help tone of the Eclectics and the Physiomedicalists
brought them to their full power in the United States,
their downfall lay in their failure to grant any validity to
the germ theory. While regular medicine was building
hospital-based academic practices and developing labora-
tory procedures that would revolutionize diagnostics and
treatment, reform movements continued to insist on
using part-time faculty and holding to a fully empiric
view of the patient. Failure to adopt Council on Educa-
tion guidelines and unwillingness to embrace new devel-
opments caused a wane in their popularity, and some of
the schools fell to selling diplomas and graduating
unqualified doctors. The last Eclectic college was closed
in 1939, and not until the 1960s was significant interest
in herbal medicine to rise again. The knowledge of herbal
medicine built by the Eclectics and the Physiomedicalists
was kept alive in the Naturopathic schools that began
to open in the United States. Two Naturopathic books
that sparked the renaissance in herbal medicine in the
United States were Edward Shook’s Treatises in Herbology,
and John Christopher’s School of Natural Healing, both of
which were published in the 1960s.

Many of those who are interested in alternative modal-
ities are familiar with the Flexner report, which is said to
have been the death knell for herbal and homeopathic
medicine in the early years of the 20th century. This
report, entitled “Medical Education in the United States
and Canada,” was published in 1910, was funded by the
Carnegie and Rockefeller Foundations, and was backed by
the American Medical Association (AMA). Readers have
found ample connections between the Rockefellers, phar-
maceutical and industrial monopolies, and an ingrained
opposition to the public’s use of any medicine not depen-
dent on the drug industry.

The report described American medicine as rife with
sectarianism, disagreement about best treatments for
patients, and, in some cases, frighteningly dirty and sub-
standard facilities among the sectarian schools. Reform-
ers did themselves in by not recognizing or instituting the
changes recommended by Flexner—that schools should
have up-to-date laboratory facilities, that faculty should
be full-time teachers and researchers with hospital affili-
ations for bedside teaching, and that licensing should be
reinstituted to ensure adequately educated doctors.

In their place, scientific medicine and chemical drugs
with the backing of the increasingly powerful AMA and
drug companies began to dominate the health industry.
Botanical medicine, it was claimed, was no longer needed
because all chemicals could be synthesized by extracting
active constituents from plants. Most drugs currently in
use originate from plants or are based on plant chemicals.
Some of the most important examples include digitoxin
from foxglove, aspirin from willow bark, morphine from
poppy, vincristine from the Madagascan periwinkle. Not
only do these plants provide the basis for synthesized
drugs; to this date, they are still the raw material used in
the synthesizing process. The reader can peruse the US
Pharmacopoeia and, for that matter, the veterinary Materia
Medica, to track this history of declining plant use as drug
therapy grew in prominence during the 20th century.
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From the 1920s to the 1950s, orthodox medicine in
America and worldwide made significant leaps forward.
Pharmaceutical companies began to mass produce drugs
such as antibiotics, surgical techniques continued to
advance, and new vaccines were developed. However,
despite these developments, herbal medicine has under-
gone a resurrection since the 1960s and is increasingly
being rediscovered as a source of treatments that can
potentially prevent costly adverse effects of standard drug
treatments and offer a different approach and opportu-
nity for treatment when other treatments have failed (one
of the most striking examples is Chinese Artemisia for
malaria) (Abdin, 2002).

Presently, herbal medicine is used by herbalists as a
complete system of healing, and by medical profession-
als as complementary therapy. However herbs fit into the
practice of medicine, some guiding philosophy for their
prescription is usually at work. Modern herbalists tend to
claim that there are three main philosophies that under-
gird herbal use:

1. Scientific herbal medicine, or Phytotherapy—this is
usually reductionistic, studying herbs and diseases
in isolation to understand them as molecular interac-
tions that are more easily measured than whole
systems. Phytotherapists tend to use evidence-based
treatments.

2. Heroic—In this philosophy, illness is seen primarily as
an accumulation of toxins, worsening as people age.
Treatment centers on detoxification and controlling
one'’s exposure to toxins. Herbs used in this tradition
are strong, generally starting with laxatives, diuretics,
and diaphoretics.

3. Traditional medicine—This is the most holistic of the
traditions. Traditional medicine, such as the Wise
Woman tradition, Native American medicine, Chinese
medicine, and other cultural medical systems, tends to
view the organism as a whole, using simple herbs,
physical activity, food, and emotional support to
restore health.

Modern practitioners of herbal medicine tend to combine

evidence-based practice with the knowledge of traditional

uses of the herbs.

VETERINARY BOTANICAL MEDICINE

If you find yourself with some spare time, visit a veteri-
nary school library and access some of the older veteri-
nary textbooks. Besides fascinating reading that
describes techniques and conditions that seem old-
fashioned now, the contrast is obvious in one field—
therapeutics. Herbs form the very basis of veterinary
medicines and, up until the 1960s, are found in most
veterinary pharmacopoeias and textbooks.

The use of herbal treatments within veterinary medicine
is not new, as we have seen. Herbs have been integral
to all folk and cultural traditions, and study of these tra-
ditions is making a comeback (see Chapter 3, Ethno-
veterinary Medicine: Potential Solutions for Large-Scale
Problems). Even before academic researchers began to

study traditional uses of herbs, lay authors were reviving
the traditions. Juliette de Bairacli Levy was one of the first.
She was born in England and apparently attended veteri-
nary school for a short while before dropping out. She
continued to learn natural medicine on her own and
from gypsies, who became her friends. She is the author
of five herbals that make very interesting reading indeed.

As the profession of veterinary medicine grew in the
17th and 18th centuries, advances in regular and herbal
medicine continued to develop alongside those in human
regular and herbal medicine. What is interesting to
observe is how recently many herbs were considered
orthodox within the veterinary profession (to at least the
1960s). It is also interesting to observe what some would
consider alternative terms in the herbal literature, such as
alterative and carminative as mainstream descriptors of
plant actions in veterinary textbooks. During the 18th
and 19th centuries, herbal medicine was entrenched in
the veterinary profession. However, orthodox veterinary
use of herbs did not follow the true tradition of herbal
medicine, and typically, treatments called for combina-
tions of herbs and inorganic substances.

Veterinarians became medical professionals following
the establishment of veterinary schools. After the first
school in Lyon was established, veterinary colleges were
founded in Turin, Gottingen, Copenhagen, London,
Edinboro, and other European cities. Horse doctors, far-
riers, and some lay animal experts were now considered
quacks. Education centered on horses, but William
Youatt, a British veterinarian, elevated the knowledge of
canine medicine in his books that are still fairly easily
found in the antiquarian trade.

In North America, the first established veterinary
schools were located in Mexico and Canada. The first
veterinary school in the United States was established
at Cornell in 1894. Previous to this, veterinarians had
formed professional organizations (such as the US Veteri-
nary Medical Association [USVMA] in 1863 and regional
associations), but these veterinarians may have had
medical or other training. The Eclectics had their share of
“veterinary reformers,” two of whom were Nelson N.
Titus and G. H. Dadd. Dadd’s book, The American Cattle
Doctor (published in 1858), explains the Reformed Prac-
tice. His “Creed of the Reformers” details Eclectic veteri-
nary practice as follows:

“We believe that a perfect system of medical science is that
which never allows disease to exist at all; which prevents
disease, instead of curing it, by means of a perfect hygienic
system, proper modes of life, attention to diet, ventilation
and exercise.

“We believe that the next best system is that which, after
disease has made its appearance, promptly meets its devel-
opment by the use of such agencies as are perfectly in
harmony with the laws of life and health, and physiological
in their action; such, for example, as water, air, heat and cold,
friction, food, drink, and medicines that are not usually
regarded as poisons, and are known to prove congenial to the
animal constitution.

“We have no attachment to any remedy which experience
shows unsafe; but on the contrary, we rejoice in the success
of every attempt to sanative for disease-creating agents,
and believe that a number of the articles which are still
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occasionally used in the old school, will in time become obso-
lete, as medical science progresses.

“We hold that our opposition to any course of medical
treatment should be in proportion to the mischief it pro-
duces, entirely irrespective of medical theories. Hence our
hostility to the lancet.

“We do not profess to know more about anatomy, physi-
ology, surgery, etc, than our allopathic brethren; but the supe-
riority which our system claims over others is, in the main,
to be found in our therapeutic agents, all of which are harm-
less, safe, and efficient. While they arouse the energies of
nature to resist the ravages of disease, they act harmoniously
with the vital principle, in the restoration of the system from
a pathological to the physiological state.”

It may be instructive to compare the treatments
presented in various texts over the course of the 19th
century. In the following paragraphs, three common con-
ditions and suggested treatments for each of them are
presented. The early authors (Varlo, Youatt, Hinds, and
Lambert) were chosen to represent typical practices of the
time, and Dadd and Titus are the quintessential Eclectic
veterinary practitioners who reintroduced to the Ameri-
can veterinary profession plant medicine in the treatment
of animals.

Diarrhea in Cattle

Varlo, 1785: “Take half a pint of verjuice [sour juice of crabap-
ples or other unripe fruit], and mix in it an ounce of bole
armoniac reduced to powder; or, for want of this, bruise to
powder a large handful of kennel coal, and give it in a quart
of new milk three mornings together.”

Lambert (from Richardson, 1828): Calf scours: “You must
take a pint of verjuice and clay that is burnt till it be red, or
very well-burnt tobacco pipes, pound them to a powder and
sift them very finely; put to it a little powder of charcoal, then
blend them together and give it to the calf, and he will mend
in a night’s time for certain.”

Dadd, 1858: “In the early stages of this disease, it is not
always to be checked. It is often a salutary operation of nature
to rid the system of morbific materials, and all that we can
do with safety, is to sheathe and lubricate the mucous sur-
faces, in order to protect them from the acrid and stimula-
tion properties of the agents to be removed from the
alimentary canal. When the disease, of which diarrhea is only
a symptom, proceeds from exposure, apply warmth, mois-
ture, friction, and stimulants to the external surface, aided
by the following lubricant—powdered slippery elm 1 ounce;
powdered charcoal 1 tablespoon, boiling water 2 quarts.
When the fecal charges appear more natural and less fre-
quent, a tea of raspberry leaves or bayberry bark will com-
plete the cure. When the disease assumes a chronic form, and
the animal loses flesh, the following tonic, stimulating,
astringent drink is recommended: Infusion of chamomile 1
quart, powdered caraway seeds 1 ounce, powdered bayberry
!/, ounce. For “scouring rot,” the recipe is powdered charcoal
1 teacup full, common salt 2 ounces; Pyroligeneous acid half
a wine glass (vinegar obtained from wood), warm water, 2
quarts.

Titus, 1865: Diarrhea: “This disease is better known than
the method of cure. It is more difficult to cure this disease in
horned cattle than in man, or any other animal. But I have
never failed to effect a cure with the following treatment, if
given in time: tincture of opium 2 ounces, tincture of kino 3
ounces, tincture of camphor 1 ounce, essence of peppermint

1 ounce, Paregoric 4 ounces. Mix, and given an ounce in 6
hours, until the disease abates; in bad cases, give injections
of: slippery elm flower 2 ounces, morphine 20 grams, warm
water 1 quart. The animal should have no water to drink; but
should have a liberal allowance of linseed tea or some other
mucilaginous drink. A tea made of the Indian arrow-root has
been very effectual in curing the disease. The animal should
be kept on dry food, and kept in a warm, comfortable place.”

Canine “ltch” or Mange

Lambert (from Richardson, 1828): “Get brimstone, beat it into
fine powder and sift it, then take an ounce of elecampane
root, waterlily roots dried, and beat to a powder, of each one
ounce, a little handful of bay salt dried and powdered; make
an ointment with half a pint of oil of turpentine, and two
ounces of hogs lard, and having rubbed the dog with a wool
card (or some such thing) till the blood comes in some places,
anoint him with this warm, and it will cure him.”

Youatt, 1857: “Bleeding, aperient, and cooling medicines
are indicated, and also applications of the subacetate of lead,
or spermaceti ointment. A weak infusion of tobacco may be
resorted to when other things fail, but it must be used with
much caution. The same may be said of all mercurial prepa-
rations. The tanner’s pit has little efficacy, except in slight
cases. Slight bleedings may be serviceable, and especially in
full habits; setons may be resorted to in obstinate cases. A
change in the mode of feeding will often be beneficial, and
also mercurial alteratives, as Aethiop’s mineral with cream of
tartar and nitre. The external applications require consider-
able caution. If mercury is used, care must be taken that the
dog does not lick it. . . . Unguents are useful, but considerable
care must be taken . .. Lotions of corrosive sublimate, decoc-
tion of bark, infusion of digitalis or tobacco effected some
little good; but the persevering use of the iodine of potassium,
purgatives, and the abstraction of blood very generally
succeeded.”

Dadd, 1858: “Powdered charcoal half a tablespoon full,
powdered sulphur 1 ounce, soft soap sufficient to form an
ointment. Apply externally for 3 successive days, at the end
of which time, the animal is to be washed with castile soap
and warm water, and afterwards wiped dry. The internal
remedies consist of equal parts sulphur and cream of tartar,
half a teaspoonful of which may be given daily, in honey.
When the disease becomes obstinate and large, scabby erup-
tions appear on various parts of the body, take pyroligneous
acid 2 ounces, water 1 pint, and wash parts daily, and keep
animal on a light diet.”

Equine Founder

Lambert (in Richardson, 1828): “If the founder is settled in
the feet and legs, you may take from the horse one pint of
blood, once in 3 days, put him in running water and let him
stand 2 hours, morning and night, give him 1 day, four
ounces of Glauber’s salts, and the next day, one ounce of salt-
peter, and in this manner, repeat these doses until the horse
is well. The medicine may be given to the horse in moistened
oats or meal, but he must not have much provender, until he
gets well. Wash his legs down well with hot pot-liquor, or
dishwater. The horse must be bled in the foot between the
hair and the hoof.”

Hinds, 1830: “. .. take off the shoe ... Apply a bran poul-
tice warm to the whole foot daily, but do not add to it any
greasy or oily substances as is too often practiced...a
number of contrivances for affording coolness and natural
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pressure to the sole and frog, besides the foregoing, have been
resorted to, and among these the admixture of vinegar, alegar,
verjuice, or solution of nitre with the clay, with the stopping,
etc are well calculated to answer the purposes intended.
Rubbing the knees with turpentine is also serviceable.
Physic . . . either of the three evacuations being suppressed or
imperfectly performed must be restored, and a purgative, a
urine-ball, or a diaphoretic powder must be administered as
occasion requires, and opportunity presents itself; of course,
neither of those will be given while the animal is out of
doors.”

Youatt, 1857: “Bleeding is indispensable, and that to its
fullest extent. If the disease be confined to the forefeet, 4
quarts of blood should be taken as soon as possible from the
toe of each ... poultices of linseed meal, made very soft,
should cover the whole of the foot and pastern and be fre-
quently renewed, which will promote evaporation from the
neighboring parts, and possibly through the pores of the
hoof, and, by softening and suppling the hoof, will relieve
the painful pressure on the swelled and tender parts under-
neath . . . shoe should be removed . . . the sole pared . . . There
is doubt as to the propriety of administering physic. The
horse may find it difficult or impossible to rise, in which case
much inconvenience will ensue from the operation of physic;
or there may be danger, from the intense character of the
fever in the feet often assumes, of producing a change in
inflammation to the bowels or lungs, in which case the irri-
tation of physic would probably be fatal. Sedative and cooling
medicines should be diligently administered, consisting of
digitalis, nitre, and emetic tartar...If no amendment be
observed, three quarts of blood should be taken from each
foot on the following day, and in extreme cases, a third bleed-
ing of two quarts may be justifiable, and, instead of the poul-
tice, cloths kept wet with water in which nitre has been
dissolved immediately before, and in the proportion of an
ounce of nitre to a pound of water, and wrapped round the
feet. About the third day, a blister may be tried, taking in the
whole of the pastern and coronet...The horse should be
kept on a mash diet, unless green meat can be procured for
him; and even that should not be given too liberally . ..”

Titus, 1865: The foot, like every other part, is liable to
inflammation from various causes and particularly from vio-
lence, long continued action, and more especially, letting the
horse drink cold water, when very warm from exercise.

As soon as the horse is discovered to be foundered, he
should be placed in a vat of water about summer tempera-
ture; this is better than to place the horse in running water
as this chills the horse and obstructs the circulation. When it
gets too warm for the heat of the feet, it should be changed;
it should be kept 2 or 3 degrees below the temperature of the
body, and the horse should be kept constantly in it until all
fever and inflammation have abated. If the horse cannot be
kept on his feet, they should be kept constantly wet by means
of cloths or a sponge. This treatment is an infallible cure, and
will be found more effectual than all the medicines in the
whole Materia Medica. It requires no medicine, excepting a
dose of physic occasionally.

[One recipe for physic balls: Powdered aloes, 1 0z; pow-
dered mandrake, '/, 0z; powdered ginger, !/, 0z {variations
included the addition of blood root and peppermint}—balls
are formed by adding honey].”

In 1878, Finlay Dun published the ninth edition of
his popular textbook, Veterinary Medicines, Their Actions
and Uses. He was a respected lecturer at the Edinburgh
Veterinary College and an examiner in chemistry at the
Royal College of Veterinary Surgeons. He details the use

of remedies such as gentian as a bitter tonic—"“useful in
treating atonic digestion”—and dissolved Linseed tea or
ale together with nitre and Epsom salts for treating
“simple catarrh in the horse.” Juniper is described as a
topical irritant, a mild stimulant, a carminative, and a
diuretic “of use in treating indigestion and flatulence,
diminishing the evil effects of bad fodder and marshy
pastures.”

Herbs were still prominent in the veterinary literature
into the 1900s. In Leeney (1929), Home Doctoring
for Animals, fennel, aniseed, gentian, fenugreek, ginger,
opium, cassia bark, cinnamon, caraway, peppermint,
cumin, aloes, thymol, male fern, digitalis leaves, elm bark,
camphor, capsicum, belladonna, Peruvian bark, linseed,
quassia, oak bark, licorice, cinchona, and other herbs are
featured in standard powders, ball, and drench recipes.

In Banham and Young’s Veterinary Posology (1935),
aloes, belladonna, buchu, caffeine, camphor, cannabis,
capsicum, cinchona, cinnamon, crocus, turmeric, digi-
talis, eucalyptus, fenugreek, galangal, gentian, ginger
jalap, juniper, lavender, lobelia, peppermint, myrrh, olive
oil, senna, tamarind, thymol, uva ursi, and ginger took a
prominent place beside the increasing numbers of chem-
ical drugs that were proliferating at the time such as
strychnine, arsenic, ammonium, apomorphine, atropine,
iodine, zinc, lead salts, and many others.

Even into the 1960s, in Daykin'’s Veterinary Applied
Pharmacology and Therpauetics, a textbook used in veteri-
nary schools throughout the United Kingdom, Australia,
and the United States, male fern, acacia, podophyllum,
camphor, buchu, cascara, senna, peppermint, betel nut,
calabar, kamala, licorice, aniseed, belladonna, ginger, and
nux vomica, among others, still feature highly as con-
temporary medicines, along with vaccines, antibiotics,
corticosteroids, and hormone treatments now available.

As the demise of herbal medicine occurred concomi-
tantly with the rise of scientific medicine, veterinary
medicine followed suit. Many of the patented herbal
medicines used in veterinary medicine had become asso-
ciated with the use of inorganic substances like mercury
and arsenic. It is therefore not surprising that the use of
such remedies came into some disrepute with the advent
of “modern” pharmaceuticals. Perhaps paralleling the
contemporary story of Western herbal medicine (Griggs,
1981), as pharmaceutical research changed the modern
standard of medicine (including veterinary), within a
decade, the study of herbs all but disappeared from the
curriculum of veterinary schools. Instead, plants as treat-
ments were replaced with the toxicology of weeds and
“poisonous plants.” As a result, few herbal remedies
survive today in conventional veterinary practice.

VETERINARY BOTANICAL
MEDICINE RENAISSANCE

Since perhaps the late 1970s, holistic veterinarians have
created a renaissance of interest in and study of medici-
nal plants, plant-derived drugs, and phytotherapy. At the
same time, organic agriculture has become more impor-
tant, and the need to find nondrug treatments for food
animals has pushed this rebirth in veterinary herbal
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medicine as well. “Clearly, a new opportunity had sur-
faced to improve the quality of practicing veterinary med-
icine by using herbal plants and their extracts to improve
health, increase energy, facilitate healing, modify symp-
toms, help the immune system function, and improve
quality and longevity of patients’ lives” (Basko, 2002).

The first international veterinary herbal organiza-
tion, the Veterinary Botanical Medicine Association, was
formed in 2000 to develop responsible herbal practice
by encouraging research and education, strengthening
industry relations, keeping herbal tradition alive as a
valid information source, and increasing professional
acceptance of herbal medicine for animals. Currently,
Ayurvedic medicine, Western medicine, Traditional
Chinese herbs as well as Kampo and other systems of
herbal medicine are employed by veterinary and animal
herbalists throughout the world. Growth in interest is
expected to continue as we reflect on the various tradi-
tions and scientific applications of herbal medicines and
find their place within the context of veterinary medi-
cine. Research must continue into the safety, efficacy,
and appropriate applications of herbal medicines, along
with their comparative costs and benefits in veterinary
medicine.

Yet, although reductionism and experimental science
have their place in veterinary medicine, they are simply
a piece of the whole. Medicine and science are not the
same. Although medicine has benefited greatly from
the scientific approach, medical history always brings the
pendulum back when dogma sets in, and it affirms the
value of empiric observation. Evidence-based medicine is
becoming part of veterinary practice. Even with perfect
knowledge of the genetics, environment, psychology, and
chaos potential of an individual patient, science may
never allow us to predict his or her interaction with an
herb or herbal practitioner—the individual practitioner
reigns supreme in this decision making.

Western veterinary botanical medicine is still in its
infancy, but the value of herbal medicine and of herbal
medicine’s approach to chronic disease (in particular)
should not be underestimated. As we collectively learn
more about herbal medicine and its applications to
animals, we are sure to find herbs playing a far more
extensive role in the care and health of our animals as a
society. It is an exciting time to be on the bridge that
spans the past and the future of veterinary herbal
medicine.

Further Information on Herbal History

Griggs B. Green Pharmacy, Healing Arts Press, Rochester, Vt
(1981, 1991, 1997)

Anderson FJ. An Illustrated History of the Herbals. New York:
Columbia University Press; 1977

Berman A, Flannery MA. America’s Botanico-Medical Movements.
Vox Populi. New York: Pharmaceutical Products Press; 2001

Hammurabi. “Code of Hammurabi.” April 29, 2004. http://www.
yale.edu/lawweb/avalon/hamframe.htm

Columella http://www.gmu.edu/departments/fld/CLASSICS/
columella.rr.html

Culpeper’s The English Physitian of 1652: http://info.med.yale.edu/
library/historical/culpeper/culpeper.htm

Grieves M. 1973. A Modern Herbal. This is a classic book origi-
nally published in 1931. It compliles information on herbs
that is not easily accessible elsewhere. www.botanical.com/
botanical/mgmh/comindx.html

Fuchs DeHistoria Stirpium: http://info.med.yale.edu/library/
historical/fuchs/

The Academic Medical Library of Paris has an online version of
Galen’s works at: http://www.bium.univ-paris5.fr/histmed/
medica/galien_va.htm

History of Maisons-Alfort Veterinary School Botanic Garden
http://uiabotanique.free.fr/navigu/istéeng.htm

World Association for the History of Veterinary Medicine.
Available at: http://wahvm.vet.uu.nl. Contains bibliographic
listings of source manuscripts and books, links to veterinary
libraries, and searchable databases.
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A surviving chapter on herbal medicine to treat animals
(1656).
William Coles, 1656. The Art of Simpling.

Chapter XXXI: Of such Plants as have operation upon the
bodies of Bruit Beasts.

Though the Bodies of Men be more tender than any other
Creatures, fuller of Diseases, and easier to be wrought upon,
and so the greatest number of Plants is applicable to them,
yet Bruit Beasts also have some share in the Physical use of
Plants as well as they. For a Toad being over-charged with the
poison of the Spider, as is ordinarily believed, hath recourse
to the Plantain leaf which cures him. The Weasel when she
is to encounter the Serpents, arms herself with eating of Rue.
The Dog when he is sick at the Stomach knows the Grass that
will cure him, eats of it, falls to his Vomit and is well. When
the Cat is sick, she goes to Nepal or Catmint, of which there
is this old Rhyme:

If you set it, the Cats will eat it.

If you sow it, the Cats won't know it.

If the Ass be oppressed with melancholy, he eats of the
herb asplenium, or miltwaste, and so eases himself of the
swelling of the Spleen. (Vitruvius saith, that the Swine in
Candy, feeding thereon, were found to be without Spleens.)
So, the wild Goats being shot with Darts, or Arrows, cure
themselves with Dittany, which Herb hath that power to
work them out of the Body, and to heal up the wound. The
Swallow makes use of Celandine, which is therefore called
Chelidonium, the Linnet and Goldfinch of Eyebright, for the
repairing of their own, and their young ones’ sight. And here,
though I am no Leech, yet I shall set down such Plants as I
have seen and read, are used by Leeches, and the manner of
applying them to Cattle, and such unusual Accidents as hap-
pened to them by their operation. The Leaves of black Bryony
bruised with Wine and laid upon the forenecks of Oxen that
are galled with the yoke, helpeth them. When a Cow hath
newly Calved, they give her unthreshed Rye out of the Barn
to make her clean, as they call it. If the Calf be dead in the
Cow’s Belly, they give her Savine to make her cast it. When
a Cow is troubled with the Tail Evil, they make an Incision
toward the lower end of the Tail, where the Evil is, and put
therein Rue, Pepper, and Salt, which will cure them. And if
Hogs or other Cattle be subject to the Murrain, it is usual with
them, and almost with every Husbandman, to cut an hole in
the ear or Dewlap, and put therein a piece of the root of
Bear’s-foot, which some call Pegging, some Settering, and
therefore, the plant is by some called Setterwort. Hay sodden

Continued
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in Water till it be tender, and applied hot to the Chaps of
Beasts, which are Chapfallen, through too much abstinence,
either by long standing in the Pound or Stable without meat,
is a present remedy. Ground Ivy stamped and mixed with a
little Aloe and Honey, and strained, taketh away the Pin and
Web, or any grief out of the eyes of Horses or Cows, or other
Beast, being squirted into the same with a Syringe. It is
reported that if one cast Lysimachia, or loosestrife between
two Oxen when they are fighting, they will part presently,
and being tied about their necks, it will keep them from fight-
ling. Cocks having eaten Garlic are most stout to fight, and
so are Horses. A Serpent doth so hate the Ash tree, that she
will not come nigh the shadow of it, but she delights in
Fennel very much, which she rates to clear her eyesight. If
you are troubled with Moles in your Gardens or other
Grounds, put Garlic, Leeks, or Onions in their passages, and
they will leap out of the ground presently. Adder’s tongue
wrapped in Virgin’s wax, and put into the left ear of any
Horse, will make him fall down as if he were dead, and when
it is taken out again, he becomes more lively than he was
before. If Asses chance to feed much upon Hemlock, they will
fall so fast asleep, that they will seem to be dead, insomuch
that some thinking them to be dead indeed, have flayed off
their skins, yet after the Hemlock done operating, they have
stirred and wakened out of their sleep, to the grief and amaze-
ment of the owners, and to the laughter of others. If a Horse
cannot piss without pain, take an Elder bough full of Leaves,
and strike him gently therewith, and cover his Head, Neck,
and Body with the same Leaves, and it will help him much.
Wood Nightshade, or Bittersweet, being hung about the neck
of Cattle that have the Staggers helpeth them. The roots of
Gentian, or the juice of them, or in the decoction of the Herb
or Root, being given to Cattle to drink, freeth them from the
Botts and Worms, and many other Diseases, as also when
they begin to swell being poisoned by venomous Worm or
Tick, which often lick up with the Grass; as also when such
sorms, or other hurtful vermin, have bitten Kine by the
Udders, or other tender places, which presently thereupon
swell and put them in so great pain, that it makes them
forsake their meat, do but take the Leaves of Gentian and
stroke the bitten place with the juice of them, and they by
two or three times are helped and cured. He that desires
further information in cures of this nature, let him read the
works of Gervase Markham, who had one very well upon this
subject (1668).
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Overview of Traditional
Chinese Medicine: The Cooking

Pot Analogy

Steven Paul Marsden

n Nei Jing Su Wen, the 2000-year-old seminal

classic that gave rise to all of Chinese medicine,

it is stated that to be a master physician, one
must master the use of metaphors as they apply to med-
icine and the body. Perhaps the best metaphor for the
inner workings of the body as understood by Chinese
medicine is that of a cooking pot suspended over a fire
(Figure 5-1).

THE BODY AS A COOKING POT

Mastering the simple implications of this analogy
eliminates much of the confusion surrounding Chinese
medical physiology and pathophysiology, and provides a
solid foundation for understanding the use of herbs in
Chinese medicine.

The Kidneys and Essence

The best place to begin a discussion of the cooking pot
analogy is with the fire underneath the pot. In Chinese
medicine, this fire and the fuel that supplies it are the
contributions of the Kidneys. Just as the fire is located
underneath the pot, the Kidneys are located in the lower
third, or jiao, of the body. In animals, this is equivalent
to the caudal abdomen.

The “fuel” component of the Kidneys is Essence, or
Jing. Essence is a sticky glutinous substance, tantamount
to a sort of primordial ooze, which harbors the basic life
force of the body. Tangible manifestations of this life-
giving fluid stored in the Kidneys include semen, breast
milk, and blood. It is not surprising then that Kidney
failure was recognized early on in Chinese medicine as an
important cause of anemia.

Essence is of two types—prenatal and postnatal—and
is classified according to origin. Postnatal Essence is con-
tinually produced by the body through digestion. Foods
that contain the raw materials that can be converted into
Essence often are rich in animal protein. Cases of Kidney
Essence deficiency, such as chronic renal failure in cats,
are sometimes treated with the use of diets that are high

CHAPTER

in animal protein, calling into question the standard rec-
ommendation of most veterinary practitioners for low-
phosphorus diets.

Prenatal Essence, which cannot be generated by the
body, includes all hormones crucial to normal physical
and sexual development, such as growth hormone, estro-
gen, testosterone, erythropoietin, and progesterone. Until
the advent of synthetic versions by modern medicine,
these hormones were irreplaceable once they were no
longer produced by the body. Animals that lack prenatal
Essence are thus prone to developmental abnormalities.

Although Essence has functions in the body in its own
right, it can also be converted into just about anything
else the body requires. In a sense, Essence was considered
to function similarly to a stem cell in the bone marrow,
with an inherent pleuripotentiality. Indeed, Chinese
medicine recognized that the soft gelatinous material
inside the cavities of bones was a major component of
the body’s Essence pool.

Chinese medicine extended the definition of marrow
to also include the soft gelatinous tissues of the central
nervous system housed within the cavities of the cranium
and the spinal column. The relationship of these tissues
to Essence seemed obvious in that their function rou-
tinely declined as organisms slowly ran out of life-giving
Essence and approached death. Declines in hearing, cog-
nitive function, and memory are examples of symptoms
of Kidney Essence deficiency.

Because marrow is a key component of both bone and
Essence, bone integrity likewise came to be associated
with Kidney Essence. Loss of bone strength that manifests
as osteoporosis in humans and as lower limb and back
weakness in many companion animals is an additional
key symptom of Kidney Essence deficiency.

The ability of Essence to be converted into a number
of different substances in the body makes it similar in
concept to cash in a savings account. Similar to cash,
Essence can be spent in a number of ways, but all expen-
ditures can roughly be classified as having a Yin or a Yang
nature. Yang is roughly equivalent to energy, and Essence
may be mobilized to create Yang energy that can then
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Figure 5-1 The body as a cooking pot.

warm or generally animate the body. Yin, or substance,
may be produced from Essence to combat certain wasting
conditions, or to keep the body moist during extremes
of heat. Although it allows the organism to meet the
temporarily high demands for Yin and Yang produced by
disease or climate extremes, the penalty associated with
Essence consumption is a potential shortening of the life
span of the organism.

A third class of material produced by Essence is known
as Qi (pronounced “chee”). Essence mobilization into Yin
and Yang is the first step in this process, after which Yin
and Yang interact to “ignite” each other. This process was
envisioned to be somewhat similar to the powering of an
oil lamp, wherein Yang energy is the spark, Yin is the oil,
and the interaction of the two produces a flame known
as Qi. Qi is the specific type of power consumed and
stored by most of the internal organs. When an organ is
lacking in power and is functioning poorly, it is thus
often said to be Qi deficient. In the cooking pot metaphor
for Chinese medical physiology, Qi is the flame that
allows the cooking pot to function; the logs are the ulti-
mate fuel source and represent Essence.

The Bladder

The Kidney’s main function in Chinese medicine is as a
storage depot of Essence; in conventional medicine, a
main function is the management of body water stores
through alterations in urine concentration. In Chinese
medicine, urine concentration is believed to be per-
formed by the Bladder, which is thereby considered an
absorptive organ. Specifically, the Bladder is believed to
accumulate water absorbed from the digestive tract by the
Small Intestine; it then sorts the water into pure and turbid
components. Only pure substances and fluids are consid-
ered appropriate for storage within the internal organs
of the body. Turbid materials are duly excreted. The
Bladder’s function in storage and absorption is powered
directly by the Kidney. Even in Chinese medicine, then,
Kidney failure is considered the ultimate cause of a failure

Common Signs of Kidney Deficiency in
Small Animals

e Profuse clear urine

e Urinary incontinence

e Anemia

e Lower limb and back weakness
e Deafness

e Vaginal discharge

e Cognitive dysfunction

to concentrate urine, together with the common sequela
of urinary incontinence.

Box 5-1 summarizes common symptoms of Kidney
deficiency in small animals, as discussed earlier. Almost
all symptoms are derived from a decline in body Essence,
or Jing, over the life of the animal. It is not surprising,
then, that these symptoms are also the most common
signs of advancing age in both humans and animals.

The Spleen and the Stomach

The cooking pot hung over the fire of the Kidneys repre-
sents the digestive organs of Chinese medicine, particu-
larly, the Spleen and the Stomach. The Spleen and the
Stomach nourish the body by transforming raw materi-
als in food into pure, useful substances such as Yang, Yin,
Qi, Blood, and Essence. Apart from prenatal Essence, if a
substance exists in the body, the Spleen and the Stomach
are considered to have manufactured it. Their central
location in the middle of the body matches this central
role in manufacturing every one of its tissues.

The Stomach is the vessel in which the mechanical
processes of digestion take place, including the secretion
of digestive juices and peristalsis. When Stomach Qi does
not promote peristaltic movement “downward” in an
aboral direction but instead “rebels upward,” the result is
emesis. Food may also simply linger in the Stomach, pro-
ducing halitosis through the direct connection between
the Stomach and the mouth.

The Spleen is considered to facilitate assimilation fol-
lowing digestion through the microvilli and the pancreas.
Absorption of amino acids, glucose, and fats by mediated
cell transporters within both the gastrointestinal lumen
and even the body as a whole results from the presence
of sufficient Spleen power, or Qi. If Spleen function is
inadequate, the products of the Stomach’s efforts simply
descend to be voided as watery, painless diarrhea, result-
ing in tissue atrophy and loss of weight. In Chinese
medical parlance, then, the Spleen “raises the clear,” such
that only the turbid, or impure, descends to the Small and
Large Intestines.

Given its complete lack of any digestive function
in conventional medical physiology, the labeling of the
Spleen as a digestive organ is a source of discomfiture for
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many veterinarians who attempt to study Chinese medi-
cine. The initial conjecture that the Spleen was a diges-
tive organ was reasonable, however, given its obvious
prominence in the human body in the exact location
where digestion was quite literally felt to take place. The
Spleen’s function was later determined as being filled by
the pancreas; however, in humans, the pancreas is largely
retroperitoneal and is almost indistinguishable from the
adipose of the omentum, making it forgivable that the
early Chinese did not identify it.

Once the error was made, it was difficult to undo.
Because texts written even 1500 years ago are in daily use
by Chinese medical practitioners, editing of all relevant
Chinese medical literature would have been an onerous
task, and it would have been unnecessary because Chinese
medicine was not engaged in surgery or any physical
manipulation of the organ itself. In the final analysis, it
seemed less confusing and more harmless to simply
acknowledge that, in light of present knowledge, a splenec-
tomy could never cause digestive weakness, and that the
practice of arbitrarily labeling the Spleen the organ of
digestion can be continued for the purposes of discussion.

The products of digestion are numerous and include
Blood, postnatal Essence, Yang, Yin, all fluids, and Qi. The
stronger the function of the Spleen and the Stomach,
the less often the organism must dip into its reservoir of
Kidney Essence to meet the demands for these substances
imposed by daily living. In the cooking pot diagram, we
can see Essence dripping as a liquid fuel down to the
woodpile and clouds of Qi wafting up to where these
gather inside the lid of the cooking pot, or the Lung. Like-
wise, all other substances produced by the Spleen and the
Stomach are stored only briefly before they are sent to the
internal organ, where they are stored, or out into the cir-
culation. The Liver is considered the main storage organ
for Blood, and Ying Qi and Blood are the substances sent
into the circulation. Ying Qi, which equates roughly
to plasma, was correctly considered to carry the heavier
or corpuscular elements of Blood. In keeping with the
Spleen’s general role of uptake and assimilation, when the
Spleen’s production of Ying Qi was deficient, Blood was
not able to be held in the vessels, and it passively oozed
out in a process known today as diapedesis.

The Spleen is the source of not only healthful fluids
but pathologic ones as well. When the Spleen and the
Stomach lack the power to adequately transform food
and water into useful substances, the material that is
produced instead is known as Dampness or Phlegm.
Dampness and Phlegm behave as normal fluids do to
some extent, going where normal fluids go, such as into
the joints, the mouth, and the bloodstream; then, they
simply accumulate as a useless detritus that provides the
foundation for some of the most serious and common
small animal disorders. Sometimes, the pathologic fluid
accretes into masses; at other times, it simply serves as
a source of friction with circulating energy, which it
releases uselessly as heat. In the mouth, Dampness and
Phlegm can be directly visualized as tenacious saliva or,
especially in humans, as a thick, greasy coating on the
tongue surface. Manufacture of Dampness and Phlegm is
prevented when the fire under the cooking pot is ade-

Common Signs of Spleen and Stomach Pathology

COMMON SIGNS COMMON SIGNS

OF SPLEEN OF STOMACH
DEFICIENCY PATHOLOGY/DISEASE
Muscle wasting and Vomiting and
weakness regurgitation

Watery painless diarrhea  Halitosis

Anemia Excessive appetite
Hemorrhage Thirst
Inappetance Epigastric pain or
Lassitude distention
Dyspnea Dyspepsia

Pallor

Common Signs of Dampness and Phlegm

* Masses

e Joint swelling

e Heat symptoms—increased appetite or thirst,
restlessness, hyperexcitability, panting, insomnia,
heat and exercise intolerance

Polyuria

Weight gains

Exudates and discharges from the ears, skin, and eyes
Slimy fluid and mucous in the stool and vomit
Productive cough

Tenesmus (organ wall swelling)

quate, and when the pot itself is not overfilled (Boxes 5-
2 and 5-3).

The Lungs and the Large Intestine

The major action of the Lungs and the Large Intestine is
to gather, carry downward, and distribute Qi. In a sense,
the Lungs are the quartermaster of the body, and early
Chinese medical writings depicted them as the Minister
placed in charge of guarding the Imperial granaries.
Essentially, the Lungs gather Qi the way the lid of a
cooking pot gathers steam. The Qi is then carefully
distributed to certain centers of the body. The steam
metaphor is appropriate, given that Qi is essentially con-
sidered to be a vapor. The cooking pot diagram depicts Qi
as wafting up from the cooking pot and thus being solely
produced by the Spleen. Qi is also inhaled, however, and
it is a mix of Qi from air and from food that is distrib-
uted around the body.
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One form of Qi produced by the Spleen and gathered
by the Lungs is Wei Qi. Like Ying Qi, Wei Qi circulates
within the bloodstream. From the blood, Wei Qi is envi-
sioned to move out to the periphery, where it acts as a
defensive barrier to pathogenic Qi, or Xie Qi. This early
concept of the front line of the body’s defenses being
carried to the periphery via the circulation, where they
confront pathogens, is a succinct summary of some of the
intricacies that would be discovered almost 2 millennia
later by immunologists and microbiologists.

Besides the circulation, Qi is also distributed by the
Lungs to the fire in the woodpile beneath the cooking
pot. Qi from the Lungs stored by the Kidneys helps ensure
that the body’s Essence stores are not mobilized to gen-
erate Qi but can instead be conserved to lengthen life.
The storage of Lung Qi by the Kidneys is not a passive
act, however. The Kidneys must have enough strength to
reach up and actively grasp the descending Lung Qi.
Dyspnea, asthma, and coughing result from the inability
of Lung Qi to descend, whether because of Kidney weak-
ness or because of physical obstructions such as mucus
and Phlegm (Table 5-1).

Types of Qi in the Body

Types of Qi Translation Function

Zhong Qi Central Qi Energy of digestion

Gu Qi Food Qi Energy derived from
food

Da Qi; Great or Inhaled air (for this

Tian Qi Heavenly Qi reason the Lungs are

said to open to the
nose and connect
with the throat)

Zong Qi Ancestral Qi The aggregate of all Qi
that has accumulated
in the chest before
departing to serve
various functions;
includes Gu Qi and
Da Qi

Xie Qi Pathogen Exogenous cause of
disease

Wei Qi Defensive Qi Resists pathogen
invasion

Ying Qi Plasma Circulates with Blood
and source
perspiration

Zheng Qi Righteous Qi Sum complement of
healthy Qi

Jing-Luo Qi Channel and Circulating Qi; both

Vessel Qi Ying and Wei Qi

circulate

Yuan Qi Source Qi Power supplied by the
Kidney

Zang-Fu Qi Organ Qi Power possessed by

each organ

The Large Intestine is considered loosely related to the
Lungs in that it too functions to carry its contents down-
ward. As in conventional medicine, the Large Intestine in
Chinese medicine is believed to absorb a small amount
of water, with most water being absorbed upstream in the
Small Intestine.

Another similarity between the Lung and the Large
Intestine is their dependence on a carefully controlled
temperature. Qi, similar to all vapors, is extremely vul-
nerable to temperature fluctuations. If the Lungs become
too cold, the moist Qi vapor may congeal into water; if
the Lungs become too hot, the vapor evaporates and dis-
appears. Within the Large Intestine, too much heat dries
up the small amount of moisture that is present, creating
stool dryness and constipation; too much moisture leads
to diarrhea (Box 5-4).

The Heart and the Small Intestine (upper Jiao)

The Heart houses consciousness, or Shen. The immediate
survival of an organism hinges, above all else, upon its
ability to engage in an appropriate manner with its envi-
ronment. The fact that the Heart is responsible for this
power of discernment has earned it the title in Chinese
medicine of Emperor of the body. As the Emperor, the
Heart speaks for the rest of the body, accounting in part
for the association in Chinese medicine of the tongue
with the Heart. The Heart is nestled within the clear air,
or Qi, of the Lungs, giving it the clarity of vision it needs
to wisely rule the rest of the body. Consciousness is dis-
turbed and even lost when this clarity is lost. In such a
case, the Orifices of the Heart are said to be obstructed. A
common condition in which this occurs is a grand mal
seizure.

Because of the tendency for heat to rise, the Heart, in
its lofty position under the lid of the cooking pot, has a
tendency to accumulate fiery Yang energy. As such, it is
an important source of Yang energy (or spark) for use by
the Kidneys in the ignition of Yin to create Qi, or power.
In turn, some of the Kidney Yin is steamed up by the
resultant fire in the woodpile to cool the innately Yang
Heart, serving to establish a mutually reciprocating and
controlling relationship between the two organs.

Without the connection between the Heart and the
Kidney, the lower body would become too cold and the

Common Signs of Lung and Large Intestine
Disease

SIGNS OF LARGE

SIGNS OF LUNG INTESTINE
PATHOLOGY /DISEASE PATHOLOGY /DISEASE
Dyspnea Constipation

Cough Diarrhea

Frequent colds in humans
Neck and back pain




Overview of Traditional Chinese Medicine: The Cooking Pot Analogy * CHAPTER 5 58

upper body would become too hot. A common clinical
syndrome in which this occurs is chronic renal failure
in cats, wherein the heat in the upper burner, or Heart,
creates uncontrollable thirst; coldness and weakness of
the lower burner or Kidneys, on the other hand, result in
poor urine concentration.

The Heart governs consciousness and receives exten-
sive support from the Pericardium. The Pericardium is
necessary to ensure that the Heart has an adequate blood
supply; it serves as the interface between the Emperor and
the rest of the kingdom. This caretaker role is emphasized
in the Nei Jing, which details the pathways of the Heart
channel but recommends only Pericardium points for the
treatment of Heart disorders. Additionally, the Nei Jing
describes pathogenic attacks on the Heart or Emperor as
always ending in death, in that its Pericardium protector
must have already been vanquished.

The function of the Small Intestine is considered
loosely allied with that of the Heart; both organs are
involved in prudent engagement with the environment.
Although the Heart exhibits this prudence by governing
the external interactions of the organism, the Small
Intestine exhibits it by discerning the “clear” from the
“turbid” in the chyme received from the Stomach. The
pure water it extracts from the lumen is sent directly to
the Bladder for final processing, and the turbid water is
sent on for a final brief filtering by the Large Intestine
(Box 5-5).

The Liver

The major action of the Liver is to facilitate movement,
particularly of the circulation. Once the Heart has initi-
ated the movement of Blood, the Liver becomes respon-
sible for ensuring smooth laminar flow. The main
requirement for smooth laminar flow is, in turn, an ade-
quate blood supply. When the smooth flow of blood is
disrupted, pain that is improved by movement results. If
blood is particularly stagnant, bruising, hemorrhage, vas-
cular engorgement, and tumors may result.

A by-product of adequate Qi and Blood circulation to
the farthest reaches of the body by the Liver is the main-
tenance of healthy skin, hair, and nails. When circulation
of Qi and Blood to the periphery is adequate, pathogenic
Qi can invade with little resistance from the Wei Qi, pro-
ducing skin rashes. In addition, inadequate Blood circu-
lation can lead to desiccation of the Tendons, resulting in

Signs of Heart Disease in Chinese Medicine

¢ Incontinence

e Seizures

e Agitation, confusion

Cystitis

Circulatory failure, or blood stasis

cramping pain and thinning and falling out of hair,
which does not regrow; menstrual bleeding is painful,
scanty, or erratic, resulting in dysmenorrhea, metrorrha-
gia, or amenorrhea; the fetus may fail to receive adequate
nourishment, resulting in miscarriage; the cornea dries
and desiccates, manifesting as keratoconjunctivitis sicca;
a sense of inadequacy sets in that results in an enhanced
sense of covetousness and fear; and vivid dreams disturb
sleep.

The Spleen is the source of all fluids, including Blood;
adequate Blood production by the Spleen ensures that the
Liver has sufficient Blood with which to nourish the
extremities. Unfortunately, when the Liver has an inade-
quate supply of Blood, a disharmony is created between
the Liver, the Spleen, and the Stomach. The pressure
brought to bear on the Spleen and the Stomach by the
Liver overwhelms the two neighboring organs, further
compromising Blood supply. Common clinical syn-
dromes arising from the vicious cycle that ensues include
hyperlipidemia, chronic active hepatitis, pancreatitis,
ascites, gastric ulceration, and liver failure. All are
amenable to treatments that restore harmony between
the Liver and the Spleen.

The Gallbladder as a bile storage organ is considered
relatively unimportant in Chinese veterinary medicine, as
it is in conventional medicine. There is far more interest,
however, in the Gallbladder acupuncture channel
because it traverses the joints, most commonly causing
lameness in the dog. The Gallbladder channel is discussed
more fully in the next section (Table 5-2).

The Triple Burner and the Gallbladder

The major action of the Triple Burner and its cousin, the
Gallbladder, is to facilitate the activity of all other organs.
The Triple Burner has no Western organ equivalent but is

Symptoms of Blood Deficiency and Its Sequelae*

Liver Blood Liver Qi
Deficiency Stagnation Blood Stasis
Pale tongue Lavender tongue Purple tongue
Alopecia, hair
dryness
Thin pulses Wiry pulses Erratic pulses
Cramping pain Distention; Stabbing localized
shooting pain pain
Recurrent skin
rashes
Fearfulness, Irritability
territoriality
Vivid dreams
Colic Masses

Hemorrhage (dark
clotted blood)

*Often all three syndromes may be present in the same animal,
usually dogs.
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perceived to be a sort of internal axis that provides a
conduit for the movement of Qi and fluids up and down
the body. In the cooking pot diagram, it is essentially the
space between the fire and the pot, and the lid and the
pot. Within the Triple Burner, Lung Qi descends to
the Kidneys, taking with it water and fluids obtained from
the Spleen and the digestive tract. Meanwhile, the Source
Qi, depicted by Fire, moves up from the Kidneys to supply
the various organs of the body. The Triple Burner is thus
the intermediary between the rest of the body and the
Source Qi of the Kidneys. It thus plays a similar role to
the Pericardium, which acts as an intermediary with the
Heart. Without the Triple Burner, no organs could access
the fires of the Kidney. Because both the Pericardium and
the Triple Burner are gatekeepers, they are considered
related in Chinese medicine.

Similar to the Pericardium, the Gallbladder is closely
related in function to the Triple Burner. Whereas the

External Pathogens and Their Treatment

Triple Burner conducts energy internally, the Gallbladder
channel is believed to deliver energy from the interior of
the body to its surface. Once on the surface, the energy
of the Gallbladder channel galvanizes the structures it
passes through, such as the knee and hip joints. Con-
genital hip dysplasia, hind limb paralysis, and crucial lig-
ament tears are just a few of the small animal conditions
commonly treated via the Gallbladder and its channel
(Table 5-3).

CONCLUSIONS

Chinese medicine is often dismissed by conventional
medical practitioners as arcane and as having little rele-
vance to modern medicine. It is clear, however, that the
poetic and circular logic of Chinese medicine allowed it
to speculate on the existence of dozens of physiologic
processes and phenomena that would not be described by

Treatment
Pathogen Definition Goal
Wind-Cold Outer body layers and Disperse
appendages most often Wind

affected. As the pathogen
invades from the outside,
the patient commonly
experiences chills (even
though body temperature
may be high); aching of
the neck, back, and head;
and a superficially
palpable pulse

Wind-Heat Superficial (epithelial) body  Disperse Wind,

layers are involved, but clear Heat.
symptoms are more In the case of
overtly inflammatory. summerheat,
Symptoms may range the orderly
from pharyngitis to skin movement
wheals and pustules. Even of Qi
some cases of acute internally is
diarrhea were classified in obstructed
Chinese medicine as a by the
special (Damp) form of invading
Wind-Heat invasion, pathogen,
known as “summerheat” resulting in
vomiting,

diarrhea, and
coughing

Indicated Flavor Examples
Warm, pungent herbs are Cinnamon twigs, garlic,
required. The expansive power ephedra

of the pungent flavor helps
push the cold pathogen out of
the body. The warmth of the
herb counters the coldness of
the pathogen. In essence, spicy
warm herbs (e.g., garlic) are
called for, which often induce
perspiration and have strong
antimicrobial properties; this
association between
antimicrobial power and
diaphoresis led most
cultures to believe that
resolution of colds and flu
required the induction of
perspiration

Pungent, cool herbs are needed Pungent, cool,

to provide an effective superficially acting
outward push to pathogens of herbs consist of Mint
the skin and throat. Bitter and leaves and many
pungent herbs are used flowers, including
internally for summerheat Dandelion and
invasion. The bitter taste has a Honeysuckle. Bitter,
vigorous descending effect, pungent herbs that
harnessing the explosive carry Qi downward
power of the pungent flavor include Citrus peel,
and driving it downward. The Apricot kernel,

net effect is an opening, Coltsfoot herb, and
dilating effect on smooth Chamomile flowers

muscle, which relieves cramps
and dilates bronchioles
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TABLE 5-3

External Pathogens and Their Treatment—cont'd

Pathogen
Wind-Damp

Cold

Heat

Damp

Phlegm

Definition
Appendages and the back

are particularly affected.
Symptoms are worse from
exposure to Damp weather
and most often include
aching joints. Fluid
accumulations, such as
edema and joint swelling,
may be noted, along with

moist, tacky skin eruptions.

Wind-Damp invasion
requires an internal
predisposition to dampness.
Damp is elaborated
internally because of
digestive weakness

Cold invasion creates a sense

of chilliness. Cold internally
slows circulation and
movement, resulting in
stiffness and sometimes
severe abdominal pain.
Limb pain may also be
observed—the application
of warmth may bring
pain relief

Heat invasion produces heat

intolerance, perspiration,
plethora, increased heart
rate, thirst, dehydration,
yellow exudation, and
severe inflammation.
Unrelenting or deeply
entrenched heat leads to
fluid loss, desiccation of
the Blood, and circulatory
failure

Damp internally manifests as
weight gain, oily discharge,

abundant bland exudates,
and tenesmus

tissue accumulations or
tenacious catarrhal
discharges

Treatment

Goal

Disperse Wind,
drain Damp

Warm Yang,
expel Cold
pathogens

Clear Heat,
Nourish Yin
and move
Blood in
later stages

Drain Damp

Phlegm manifests as tangible Transform

Phlegm,
soften
nodules

Indicated Flavor
Bland-tasting herbs “leech” out

dampness, while also
supporting the digestive
power of the patient. This dual
draining and supporting
function is much like the sand
of a beach on which a person’s
weight is supported but water
is drained rapidly away. Wind-
expelling herbs are pungent

Hot, pungent, spicy herbs warm

the Yang. Pairing these with a
bitter cathartic (e.g., Rhubarb
root and rhizome) was believed
to expel the pathogen. Bitter,
warm, pungent herbs are
notorious for their analgesic
properties

Heat-clearing herbs are always

bitter. Herbs that replenish

(i.e., rehydrate) Yin usually
taste sweet and may have a
glutinous texture. Blood-moving
herbs may be bitter or bitter
and pungent

Bland herbs, as discussed earlier,

are the mainstay of treatment

Very hard lumps may require

(mineral-laden) salty herbs,
which are believed to be taken
up by the lesions, which then
imbibe moisture. Sweet,
pungent herbs may also be
used, with the sweet taste
emolliating the lesion and the
pungent taste breaking it up

Examples

Bland herbs include
Coix seed, various
fungi such as Poria,
and the stigmata
and silk of Corn.
Pungent herbs that
expel Wind-Damp
include Angelica
pubescens (Du Huo)
and Ledebouriella
(Fang Feng)

Aconite, corydalis,
fennel, and
cinnamon bark are
common examples

Bitter herbs include
natural sources of
antimicrobials such
as Peruvian bark,
Oregon grape, and
Goldenseal.
Glutinous sweetish
herbs include Panax
ginseng and Slippery
elm. Bitter or bitter,
pungent Blood
movers include
Angelica sinensis (Dang
Gui) and Peach kernel

Other examples include
Polyporus fungus and
Alisma

Examples of mineral-
laden herbs that are
useful for breaking
up indurations
include Horsetail for
bladder scar tissue
and various seaweeds
for thyroid goiter.
Sweet, pungent herbs
used in treating mass
lesions and mucus
include Poke root and
Echinacea, respectively
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conventional medical physiology for more than a thou-
sand years. These processes include a notion of humoral
immunity; a basic understanding of body water manage-
ment, and the roles of the kidney, small intestine, and
colon in that process; and the dependence of normal
development on liquid substances (later called hormones),
which, if lacking at birth, could not be replaced. Given
their predictive value millennia ago, many conventional

medical practitioners are revisiting the Chinese medical
classics. Their goal is to determine whether these classics
have new insights to offer, as veterinary medicine evolves
out of its outdated belief in single “magic bullet” cures
for chronic diseases and begins instead to recognize them
as arising from complex interrelationships between
organs and organ systems, much as Chinese medicine
postulated centuries ago.



Ayurvedic Veterinary Medicine:
Principles and Practices

Robert . Silver

INTRODUCTION TO AYURVEDIC
VETERINARY MEDICINE

In recent years, there has been increased interest by
the pharmaceutical industry in discovering medicines
derived from other cultures. The hope is that these
unique medical remedies can address disease conditions
that do not respond well enough with conventional med-
icines. This upsurge of interest in medicines from other
cultures, or ethnomedicine, is shared by the general popu-
lace as well.

More people than ever are studying and practicing
Traditional Chinese Medicine, the ethnomedical system
of China. The ethnomedical system of the subcontinent
of India—Ayurveda—has attracted the interest of many
people and practitioners in recent years. Today, in India,
Ayurveda is still practiced side by side with conventional
Western medicine. To become an Ayurvedic physician
in India now, one must complete a Western medical
degree followed by 8 years of training in Ayurvedic
medicine.

Ayurveda has had a profound influence on the way
medicine is practiced in every culture throughout the
world. Ayurveda provides the historical foundation for
the practice of the following:
¢ Traditional Chinese Medicine
e Western “Galenic” medicine
e Middle Eastern “Unani” ethnomedicine

Ayurvedic medical texts dating thousands of years BC
document the treatment of livestock, horses, camels, and
elephants with surgery and with herbal therapies. One
such text is the Mahabharata, which dates back to circa
3000 BC (Mahabarat, 1958). The practice of ethnoveteri-
nary medicine is as old as the domestication of livestock.

According to the World Health Organization (WHO),
ethnomedical, or “traditional” medical practices are still
used by 85% of people in developing countries as their
first line of medical “defense” (WHO, 1988). The Food
and Agricultural Organization (FAO) advocates the use of
traditional medical practices for animal treatment in
developing countries (Anjaria, 1984).

CHAPTER

To wuse Ayurvedic therapies effectively, one does
not need to have an understanding of the philosophy
that underlies Ayurveda. Modern veterinarians can use
Ayurvedic herbal therapies on the basis of the scientifi-
cally determined pharmacologic actions of the botanical
compounds contained in these formulas. A large volume
of basic and clinical research has been undertaken on the
herbs of Ayurveda. Thus, in the World scientific literature,
documentation is available that enables the veterinary
practitioner to evaluate herb safety, efficacy, and dosing.

Ayurveda means, literally, “the Science of Life.”
Ayurveda is an ancient healing system that has its roots
in India. Ayurveda is more than simply a compendium of
procedures and therapies: Ayurveda is a way of life that
relates an individual’s existence to universal principles.

As a holistic healing system, Ayurveda encompasses
not just the treatment of disease, but also the creation
and maintenance of individual health and optimal well-
ness. It is a detailed and complete system that puts its
emphasis on living in harmony with the laws of Nature
and the Universe. Health in Ayurveda results from this
harmonious integration of individual constitution with
Nature and Universe.

The actual practice of Ayurvedic medicine involves the
combined use of herbs, diet, massage, exercise, detoxifi-
cation, and meditation. These therapies are prescribed
to the patient as a result of the patient’s Ayurvedic
diagnosis.

Ayurvedic diagnosis is made after three sources of
patient information are considered:

1. The practitioner’s observations of the patient during
the examination

2. A thorough medical, familial, and environmental
history

3. A description of the medical problem in depth with
details

It is important to stress again that a veterinarian need
not adopt any or all of the principles and practices of
Ayurvedic medicine to benefit from its use. Many
Ayurvedic herbs are unique, coming from the very diverse
panoply of ecosystems found in India. Many herbs from
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the Indian subcontinent contain phytochemicals that are
not found in the herbs of the Western tradition. This is
due, in part, to the more tropical climate and richly vol-
canic soil specific to the Himalayans and other mountain
ranges in India. One such herb that is indigenous to India
is the tree named Boswellia serrata, from which the
oleo-resin boswellia is extracted. Another unique herbal
from India is shilajeet, which is an organic exudate
derived from a specific geologic formation that incorpo-
rates layers of organic sediment.

Ayurvedic herbs have a long and ancient history of
use; thus, their effects and adverse effects have been eval-
uated empirically in great detail. This allows the practi-
tioner a large degree of confidence in using these herbs
safely and effectively in veterinary medical prescriptions.

This chapter provides some background information
to assist the veterinary practitioner in understanding the
basics of Ayurvedic thought; also provided are examples
of which Ayurvedic medicines are prescribed in a modern
veterinary practice and how this is done. A guide to some
of the more commonly used Ayurvedic herbs and their
clinical applications can be found at the end of this
chapter.

HISTORY OF AYURVEDA

India possesses one of the oldest organized systems of
medicine. Its roots can be traced back to the remote and
distant past of human prehistory. Elements of Ayurvedic
medicine can be found at the roots of nearly all tradi-
tional and modern systems of medicine in the world.
Early written accounts describing the medicinal use of
plants are found in the ancient Vedic texts. These writ-
ings originated in the period circa 3147 BC (Anjaria,
2002).

The Indian mythologic epic poem, “The Ramayana”
(Ramayana, 1958), described Vaid Sushena from Sri Lanka
treating the unconsciousness of Laxmanji with the use of
a specific herb (not mentioned). Herbal treatments for
animals are also emphasized in this text, dating back to
circa 4000 BC (Anjaria, 2002). The Mahabharata (~3000
BC), another Indian classic (Mahabarat, 1958), includes a
story of an animal trainer and a caretaker. Elsewhere in
this ancient text are descriptions of “noted animal physi-
cians.” This book contains one of the earliest written
records documenting the practice of veterinary medicine
in ancient history. Somavanshi has reviewed the eth-
noveterinary resources of ancient India. This review
reports the availability and sources of ancient Indian
literature from different libraries and documentation
centers in India (Somavanshi, 1998).

Chapters that discuss animal husbandry practices
appear in Skanda Purana, Devi Purana, and other lesser
known texts. The horse played an important role in the
lives of ancient people; because of this, equine ethnovet-
erinary medicine attained a glorified status in ancient
India. Famous veterinarians were described: Palkapya,
around 1000 BC, and Shalihotra, around 2350 BC, spe-
cialized in the treatment of horses and elephants. Ele-
phants were also very important because of their role in
ancient Indian culture as beasts of burden. The science of

elephant medicine is detailed in many early Indian texts
(Anjaria, 2002).

Shalihotra was the first to describe in writing detailed
accounts of surgical and medical therapies (Shalihotra,
no date). Shalihotra compiled an Indian Materia Medica,
which provided step-by-step descriptions of methods
of administration of herbs, including instructions on
preparing medicines for injection.

Shalihotra is reported to have written the first book on
veterinary treatments in Sanskrit. This text was called The
Shalihotra and is considered to be the first book ever
written to describe specific techniques in veterinary med-
icine, including the use of indigenous herbs in the treat-
ment of working animals. Another text attributed to
Shalihotra is Ashva-Ayurveda, which discussed treatment
of the horse. Shalihotra is considered to be historically
the first true veterinarian because of his contributions to
the science of veterinary medicine (Anjaria, 2002).

A number of other ancient Indian texts not as well
known as the texts previously discussed also contain
chapters on veterinary medicine. Prescriptions for the
treatment of animals have been detailed in these texts as
well (Anjaria, 2002). Charak and Sushruta, 1220 BC and
1356 BC, respectively, compiled their observations on
indigenous and herbal therapy as the Charak Samhita
(medicine) and the Sushruta Samhita (surgery) (Charak
Sambhita, 1941). Mrig Ayurveda is another ancient text that
describes the medical treatment of animals; it is some-
times loosely translated as Animal Ayurveda. A synonym
of Mrig is Pashu, which often follows Mrig in parenthe-
ses. Mrig (Pashu) Ayurveda is considered to be a special
branch of Ayurveda. This ancient text is stored in the
Library of Gujarat Ayurveda University in Jamnagar,
India. Hasti Ayurveda is a comprehensive text that con-
tains material devoted to medicine for elephants (Anand,
1894).

The first veterinary hospital was built by King Ashoka
(300 BC). He also developed operational protocols for
veterinary hospitals regarding the use of botanical medi-
cinals (Anjaria, 2002). Historically, Ayurvedic medicine
expanded its influence into Asia, contributing to the
development of Traditional Chinese Medicine. Buddhist
monks practiced Ayurveda and planted Ayurvedic herb
gardens along their peripatetic routes while spreading
Buddhist thought and political influence throughout
all the far corners of Asia. In this way, Ayurveda spread
to Sri Lanka, Nepal, Tibet, Mongolia, Russia, China,
Korea, Japan, and other parts of Southeast Asia.

The influences of Ayurvedic medicine reached as far as
the empires of Egypt, Greece, and Rome. During the reign
of Alexander the Great, Hindu physicians were used to
treat snakebites and other ailments among the soldiers of
the Grecian camp.

Some authorities believe that many Greek and post-
classical philosophers like Paracelsus, Hippocrates, and
Pythagoras may have actually visited India and the EFast
and learned from Ayurvedic and other Eastern teachings;
they then brought the medicines they found there back to
Greece. The great Hellenic physician Dioscorides men-
tions many Indian plants in his work, including the use of
datura for asthma, and nux vomica for paralysis and dys-
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pepsia. The Roman Empire also relied heavily upon Indian
medicines. Imports of ginger and other spices from India
were so large that the famous Roman herbalist, Pliny,
complained about the heavy drain of Roman gold for the
purchase of Indian herbal medicines and spices and the
effects of this on the Roman economy (Kapoor, 1990).

Ayurvedic medicine, with its ancient roots, also has a
broad base of followers in our modern era. Ayurveda is
actively practiced in India, and Ayurvedic practitioners
can be found in increasing numbers in many countries of
the modern world. In the United States, Deepak Chopra,
MD, and the Transcendental Meditation movement of
the Maharishi Mahesh Yogi, along with many others,
have been instrumental in the establishment and pro-
mulgation of the concept and practice of Ayurvedic
healing modalities.

PHILOSOPHIES UNDERLYING AYURVEDA

Considering that Ayurvedic thought historically preceded
Traditional Chinese Medicine (TCM) and served as a basis
(in part) for the development of TCM, it should be no
surprise that many similarities can be noted between
TCM and the basic structure and philosophy of Ayurvedic
medicine. Contemporary veterinarians interested in
systems of ethnomedicine have been studying the prin-
ciples and practices of TCM by learning to practice vet-
erinary acupuncture. These TCM-trained veterinarians
will be able to more readily understand Ayurvedic
medical principles and practices.

As an example, the concept that Yin and Yang are the
fundamental underlying substances of the Universe in
TCM finds a parallel in Ayurveda. Purusha, which is male
in energy, is considered to be the Great Spirit. Prakruti, or
Great Nature, is the representation of matter. The union
of these two primal forces produces all things. Similar to
Yin and Yang, Purusha and Prakruti are opposite yet com-
plementary concepts.

Purusha and Prakruti as two complementary forces con-
stitute together a single cohesive dynamic, called Mahat.
They are continuously being created and destroyed in the
same way that Yin becomes Yang and Yang becomes Yin.

The joining of these two forces creates Mahat, or Cosmic
Consciousness. In a similar fashion, in Taoist philosophy
(which underlies the principles of TCM), the Tao contains
the two forces of Yin and Yang.

The word Prakruti has two meanings according to the
context in which it is used. In the context just described,
Prakruti refers to Universal Nature. Most commonly
though, Prakruti refers to Individual Nature, or individual
constitution. Ayurveda is directed toward creating Life in
harmony with Mahat. Disease is not natural—it is artifi-
cial and results from lack of balance with Mahat.

Ayurveda considers the Universe, as well as the phys-
ical bodies of humans, animals, and plants, to consist of
five basic elements: Earth, Air, Fire, Water, and Ether.
Ayurvedic thought also attributes five states that matter
can embody: Solid, Liquid, Radiant, Gaseous, and Ethe-
real. The five elements in Ayurvedic thought are respon-
sible for the physical nature of all visible and invisible
matter in the universe.

Ayurveda teaches that a subtle energy called Prana is
the “Life Force,” or the Qi (of TCM) of the body. It binds
body, mind, and spirit and orchestrates their smooth
interaction. Similar to Qi, Prana is not air. Oxygen,
however, is considered to be one of the agents of Prana.

Seven types of vital tissues (Dhatus) in the bodies of
humans and animals are derived from food. These tissues
include Plasma, Blood, Muscle, Fat, Bone, Bone Marrow
and Nervous Tissue, and Reproductive Tissue. Plants have
tissue types that correspond to these animal tissues. Each
plant tissue nourishes its corresponding animal tissue. It is
thought that each tissue nourishes the next tissue on the
list (Table 6-1). Thus, the juice of the leaf nourishes the
flowers and fruit; the flowers and fruit nourish the soft-
wood, and so forth. Plant parts also relate to the five ele-
ments. These relationships are also outlined in Table 6-1.

THE TRIDOSHA

Critical to an understanding of Ayurvedic principles is the
concept of the three Doshas (the group is known as the
Tridosha) (Table 6-2), which describe the three basic char-
acteristics found in all livings things from both Animal

Ayurvedic Elements Associated With Mammalian and Plant Tissues

Plant Tissue or Part

Correspondence to Mammalian Tissue

Element Correspondence

Juice of leaf Plasma None
Flowers/Fruit Blood Fire/Ether
Softwood Muscle None
Gum, hard sap Fat None
Bark Bone None
Leaf Bone marrow and nervous tissue Air

Resin, sap Reproductive tissues None
Root None Earth
Stem and branches None Water

Seed None

All five elements
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Comparison of the Tridosha

Dosha Qualities

Vata Dry, light, cold, subtle,
unstable, rough, clear
and transparent;
strongest of the
Doshas; powerful
and mobile in nature

the waste

Pitta Heat, sharpness, liquidity,
slight oiliness; blue
and yellow colors;
fleshy and unpleasant
smell; pungent and
sour tastes; fluidity

Anatomy and Physiology

Sensory organs, nervous system,
respiratory system, digestion—
separating the nutrients from

Eyes get red in the summer and
after bathing; provides color
shine and heat to the body;
bodies tend to be hot and
sweaty; enzymes and digestive
function, hormones, acid, bile,

Characteristics

Restless mind, weak memory;
avoid confrontation; active and
sensitive nature; express
themselves through sport and
creative pursuits, sometimes by
overindulgence in pleasures, often
sexual in nature.

Intelligent, aware; vision, hunger,
thirst, taste; precise, irritable,
articulate, learned, proud; have an
aggressive nature; are sharp and
knifelike in anger

stomach, small intestines

Kapha Heavy, cool, soft, viscous,
sweet, stable, slimy;
sturdiness, plumpness,

enthusiasm, wisdom,

Maintains oiliness of the body
and organs; maintains general
stability of the body; provides
strength, patience, and virility;

virility promotes smooth working of

the joints; primary agent of all
cellular development and

Courageous, tolerant, and
generous; slow talkers; can be
lethargic; phlegmatic, even lazy if
not motivated by others; stable
patient personality; honorable; not
easily provoked, but difficult to
calm down if provoked

reproductive activity

and Plant Kingdoms. In Sanskrit, Dosha means, literally,
“fault or error, a thing which can go wrong” (Svoboda,
1995). The three Doshas are described by the elements
and energies inherent in each tendency. These qualities
include factors like temperature, moisture, weight, and
texture. The Tridosha represents three primal metabolic
tendencies in the living organism. Each individual,
whether human, plant, or animal, embodies one or a
combination of two of the Doshas.

This embodiment is considered to be an organism’s
individual constitution. Balance among the members of
the Tridosha results in health and homeostasis. Disease
results from an imbalance among the three Doshas. Indi-
vidual constitution also represents the type of disease to
which an individual is most prone. Disease conditions
that differ in nature from the individual are usually easy
to treat. When the disease is the same Dosha as the indi-
vidual, it is more difficult to treat because the constitu-
tion of the individual reinforces the disease pattern
(Frawley, 1988).

The first Dosha is named Vata, which means “wind.”
Vata is dry and cold. It is the principle of kinetic energy
and corresponds most closely to the TCM concept of Qi
(Svoboda, 1995). Vata is associated with the mental phe-
nomena of enthusiasm and concentration. It is con-
cerned with processes that are activating and dynamic in
nature. It is derived from the elements Ether and Air. Vata
is the most powerful of the Doshas and is considered to
be the “Life Force.”

Vata governs all movement in the body, such as respi-
ration, circulation, excretion, and voluntary action. It is
located in the body below the navel in the bladder, large
intestines, nervous system, pelvic region, thighs, bone
marrow, and legs. Its principal organ is the large intestine.
When Vata is out of balance, the primary symptoms are
gas, colic, low back pain, arthritis, pruritus, and paralysis.
Individuals with a Vata constitution are more susceptible
to these symptoms. Vata symptoms include cold extrem-
ities, cold aversion, and aversion to cold food. Clinical
manifestations of Vata pathology can also include hyper-
tension and cardiac arrhythmias. Muscle spasms, back
aches, dry eyes, dry skin, and a dull and rough hair
coat are all symptoms of Vata pathology. In a veterinary
context, breeds that have a Vata constitution are the ecto-
morphic ones, such as the Borzoi, the Greyhound, and
the Afghan.

The second Dosha, Pitta, or bile, is derived from Fire and
an aspect of Water. It is the principle of biotransformation
and balance and is the cause of all metabolic processes in
the body. It rules all of the enzymes and hormones in the
body. It is most closely associated with the TCM concept
of Yang. Pitta is associated with the mental processes
of intellect and clear and focused concentration. Pitta
governs the activities of the endocrine organs. It governs
body heat, temperature (thermogenesis, thermal home-
ostasis), and all chemical reactions (Svoboda, 1995).

Pitta maintains digestive and glandular secretions,
including digestive enzymes and bile. It is responsible
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for digestion, metabolism, pigmentation, hunger, thirst,
sight, courage, and mental activity. Its location in the
body is between the navel and the chest in the stomach,
small intestines, liver, spleen, skin, and blood. Its primary
location in the body though is the small intestines and,
to a lesser extent, the stomach. When Pitta is out of
balance, its primary manifestation is acid and bile,
leading to inflammation. Humans with Pitta pathology
complain of a burning sensation in the stomach or liver.
Animals with a Pitta constitution have a mesomorphic
constitution and a tendency toward “hot” behavior, such
as might be found in a Rottweiler, Chow Chow, or Pit Bull
terrier (Sodhi, 2003).

The third Dosha, Kapha, is derived from Water and
Earth. It is the principle of cohesion and stability. It reg-
ulates Vata and Pitta. Kapha functions by way of the
bodily fluids and is most closely associated with the TCM
concept of Yin. When there is Kapha pathology, it corre-
sponds to the TCM pathogenic factors of Damp and
Phlegm. Kapha promotes properties that are conserving
and stabilizing in nature, along with anabolic functions.
It is responsible for keeping the body lubricated and is
essential for maintenance of its solid nature, its tissues,
its strength, and its sexuality. Kapha maintains substance,
weight, structure, solidity, and body build and is associ-
ated with the mental properties of courage and patience.

Kapha integrates the structural elements of the body
into stable form. It forms connective and musculoskeletal
tissue. Its normal locations in the body are the upper part
of the body and the thorax, head, neck, upper portion of
the stomach, pleural cavity, fat tissues, and areas between
joints. Kapha's principal organ is the lungs. When out of
balance, it manifests disease symptoms associated with
being heavy and slow, leading to obesity. Humans with
Kapha pathology complain of feeling heavy after eating,
and they report a feeling of depression. Kapha people have
slow speech and slow movements. Discharges may or may
not be present in a Kapha imbalance. Veterinary patients
with a Kapha constitution include the English bulldog, the
Newfoundland, and the Great Pyrenees breeds, as well as
the obese, sluggish Golden retriever.

For a living being to exist, it must employ characteris-
tics of all three of the Doshas. This means it must have
the following:

1. Tissue structure or anabolism in its Kapha quality.

2. Chemical processes or metabolism in its Pitta quality.

and

3. Movement and elimination or catabolism in its Vata
qualities.

Without any one of these qualities, life cannot exist.
Seven combinations of the three Doshas in turn become
the seven possible constitutions (Boxes 6-1 and 6-2).

The origins and pathogenesis of disease in Ayurvedic
medical theory are considered to be the following:

e The buildup of waste products or toxins such as Mala
and Ama

e The blockage of the Srotas (or nourishing vessels), most
commonly by a buildup of waste products or toxins

(Mala and Ama)

e The lack of appropriate nourishment to the vital
tissues, often secondary to the blocked Srotas

The Seven Constitutions From the Tridosha

Vata Anxious, fearful, light and “airy”;
ectomorphic; prone to Vata diseases

Pitta Aggressive and impatient, “fiery” and
hot headed; mesomorphic; prone to
Pitta diseases

Kapha Stable and entrenched, heavy, wet and
“earthy;” endomorphic; prone to
Kapha diseases

Vata-Pitta Blend of Vata/Pitta traits

Pitta-Kapha  Blend of Pitta/Kapha traits

Vata-Kapha  Blend of Vata/Kapha traits

Sama Balanced Vata/Kapha/Pitta (rare)

Malas are the waste products of digested food and
drink. The four categories of malas, or waste products, are
as follows:

e Urine, feces, and sweat

e Fatty secretions from the skin and intestines, along
with earwax

e Mucus of the nose, saliva, and tears

e Hair and nails

In Ayurvedic thought, digestion is the most important
function of the body. Problems with digestion are con-
sidered to be the principal cause of disease. Ayurveda
defines 13 different types of Agnis, or enzymes.

Agnis are enzymes that assist in the digestion and
assimilation of food. Agnis (enzymes) are found in the
mouth, stomach, and gastrointestinal tract (jatharagnis),
the liver (bhutagnis), and in the tissues (dhatvagnis).

Ama is considered to be the chief cause of disease. It is
formed when there is a decrease in enzyme activity, or
when food and drink are digested improperly. Ama takes
the form of a liquid sludge and travels through the blood
channels, as does the nourishing “chyle” from digestion.
Because of its heavy nature, Ama lodges in different parts
of the body, obstructing the channels and causing disease.
Internal disease begins with Ama, and external diseases
create Ama. In TCM, Ama corresponds to the pathogenic
factor called Phlegm.

The diagnosis of Ama is made on the basis of the fol-
lowing signs:

e Thick, greasy coating on the tongue

e Feces and turbid urine with a foul odor

e Feces that contain undigested food

e Feces accompanied by abundant
flatulence

Just as there are channels, meridians, or vessels in
TCM, Ayurveda has the Srotas. These are the subtle body
channels through which certain types of energy move
through the organism. Srotas are the energetic equivalents
of physical structures such as nerves and blood vessels.
This makes them responsible for the transportation of

bad-smelling
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Seasons and Times According to Tridosha

Vata
Season: Fall (September—November) Avoid Vata-
promoting foods during Vata months

Time: 2 PM until sunset (6 PM); 2 AM until sunrise (6 AM)

Life cycle: Old age

Digestive cycle: After

Key word: Dry

Promoting foods: Dried fruit, apples, melon, potato,
tomato, eggplant, ice cream, beef, peas and green
salad, high-protein foods

Inhibiting foods: Sweet fruits, coconut, brown rice,
red cabbage, bananas, grapes, cherries, oranges

Pitta
Season: Summer (June-August) Avoid Pitta-promoting
foods during Pitta months

Time: 10 AM-2 PM; 10 PM-2 AM

Life cycle: Adulthood

Digestive cycle: During

Key word: Hot

Promoting foods: Spicy and pungent food, peanut
butter, sour fruit, banana, papaya, tomato, garlic
(Allium sativum)

Inhibiting foods: Mangoes, oranges, pears, plums,
sprouts, green salad, sunflower seeds, asparagus,
mushrooms

Kapha
Season: Winter (December-February) Avoid Kapha-
promoting foods during Kapha months

Time: 6 AM (sunrise) until 10 AM; 6 PM (sunset) to
10 Pm

Life cycle: Childhood

Digestive cycle: Before

Key word: Heavy

Promotional foods: Bananas, melons, coconuts,
dates, papayas, pineapples, dairy products

Inhibiting foods: Pomegranate (Punica granatum),
cranberry, basmati rice, sprouts, chicken

Note: Early spring months (March-April) produce Kapha aggra-
vation; thus, Kapha-promoting foods need to be avoided then.
The later spring months (April-May) create Pitta aggravation.

energies through the entire body; thus, they serve an
important nourishing function.

Large Srotas are considered to correspond to the phys-
ical form of the large and small intestines, uterus, arter-
ies, and veins. Small Srotas correspond to the capillaries.
Healthy bodies have open and free-flowing channels.
Disease commonly occurs when overly abundant waste
materials, such as the Ama and the Mala (discussed pre-
viously), clog up the Srotas, which are the conducting
tubules or channels through which the body’s energy

comes and goes, thus contributing to a regional defi-
ciency in nourishment that leads to symptoms and
disease.

In addition to the physical structures associated with
the Srotas, Ayurveda recognizes that underlying the phys-
ical body are nonphysical “subtle bodies” that are derived
from higher planes of consciousness. These subtle bodies
provide the energetic warp and woof that allows matter
to be organized on the physical plane. The Srotas provide
channels for the movement of energy and fluid through
the Physical Body. In the Vital Body, Prana moves through
subtle channels and nodes called Nadis and Chakras,
respectively. The Pranic body affects the physical body by
influencing the Srotas, which flow synchronously with
the Nadis.

The Chakras are located along the most important
Nadis—the Sushumna, or Central Conduit. The Central
Conduit is located in the same physical location as the
central sulcus of the spinal cord. Because the spinal cord
and the Sushumna exist on different planes, they can
occupy the same physical space simultaneously.

According to Ayurvedic thought, the three categories
of disease include the following (Zysk, 1996):

e Diseases that originate within the body (hereditary,
congenital, and Dosha-related or constitutional)

e Diseases that originate outside the body (trauma and
external pathogens such as bacteria and viruses)

e Diseases that originate from “supernatural” sources
(seasons, planetary influences, curses, and acts of God)

AYURVEDIC DIAGNOSTIC PRACTICES

Ayurveda has a well-established system of diagnosis,
similar in some respects to TCM. An initial examination
is made using visual observation, palpation, and ques-
tioning. The detailed examination determines the
patient’s physical constitution type and mental status.
The diagnostician tries to discover any indications of
imbalances or abnormalities in the patient. Susruta (cited
in Frawley, 1988) writes as follows:

“...the physician should interrogate the patient about his
complaints in detail. He should use the five senses of sight,
touch, hearing, smell, and taste, in addition to his verbal
inquiry.”

Some Ayurvedic physical diagnostic tests are not
common to Western medical practice. Tongue diagnosis
and pulse diagnosis are two unique diagnostic tools that
a Western practitioner can readily learn and use clinically
to add new perspectives that can enhance the patient’s
understanding of his or her condition.

Ayurvedic tongue diagnosis is based on observation of
the geographic location on the tongue of superficial color
and surface coatings. The different locations, colors, and
surface coatings have specific diagnostic interpretations.
The tongue that shows Vata aggravation is dry, rough,
and cracked. Pifta aggravation shows up as red and hot
and is associated with a burning sensation in the mouth.
Kapha aggravation tongues are wet, slimy, and coated.

Pulses are considered to provide important informa-
tion to assist the clinician in his or her quest to under-
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stand the patient and gain control over disease. Pulse
taking makes use of the physical interaction of physician
and patient. For the veterinarian, whose patient does not
speak of the condition, pulse taking can provide another
dimension for gaining insight into the animal and its
condition.

Pulse diagnosis is used by most Ayurvedic practi-
tioners. It was introduced as an Ayurvedic diagnostic
around the 9th century AD. For the Ayurvedic pulse, the
hands are positioned similarly to TCM positioning. In
dogs and cats, the femoral artery is palpated. The radial
artery of the right hand is palpated for human males, and
the left hand is palpated for females. In Ayurvedic tradi-
tion, palpation of a pulse wave at the index finger that
feels like a snake indicates Vata. If the pulse feels like a
frog at the middle finger, this indicates Pitta. If the pulse
wave at the ring finger feels like the movement of a swan
or a peacock, then the predominant dosha is Kapha. In
other words, pulse quality variation can help the clini-
cian to determine constitution. In a similar way, femoral
pulse variation in animals can be useful to a skilled
Ayurvedic practitioner for determining constitutional
pathology (Table 6-3).

Additional diagnostic parameters are gathered by the
practitioner through detailed observations of the patient
and examination of the urine. Observations of the
patient’s demeanor in the examination room helps with
the practitioner’s diagnosis. Consideration is given to
patient body type, ambulation—both in and out of the
examination room—and the appearance of patient skin,
haircoat, pads, nails, and hooves. Also of importance to
a thorough diagnosis is the nature, quantity, and quality
of vocalizations. Urine examination involves the free-
catch collection of the first urine mid stream in a clear
glass jar. After sunrise, the urine is examined for color and
degree of transparency (Box 6-3).

After visual inspection, a few drops of sesame oil are
placed in the urine and examined in the sunlight. Shape,
movement, and diffusion of the oil in the urine are prog-
nosticators. The drops will form different shapes, giving
an indication of which Doshas are involved. Visual exam-
ination of various parts of the body aid the Ayurvedic
veterinarian in diagnosis. Tongue, skin, nails, and other
physical features point out which Doshas are most
involved in the patient’s diagnosis. The physical condi-
tion of the body can be related to the Tridosha (Box 6-4).

Three types of prognoses are recognized in Ayurvedic
medicine:

Guide To Ayurvedic Pulses

1. Easily curable
2. Palliative
3. Incurable/Difficult to cure

If the disease-type and patient constitution are differ-
ent, it is easy to cure the disease, but if the disease type
and patient constitution are the same, the disease is dif-
ficult to cure.

The ability to cure a patient is also dependent on the
season in which he or she is being treated. Thus, if the
disease, constitution, and season correspond to the same
Dosha, then the disease is nearly impossible to cure (Zysk,
1996). Treatment in Ayurveda is dependent on the Tri-
dosha of the patient. The patient’s constitution is taken
into account, and therapy is directed toward balancing
the excesses (reducing excess first, then supporting defi-
ciency). This balance is achieved through a combination
of dietary therapy, lifestyle alterations, detoxification,
and herbal therapies.

BOX 6-3
Urine Diagnosis According to the Tridosha
DOSHAS COLOR TRANSPARENCY SHAPES
Vata Pale-yellow  Oily Snakelike
Pitta Intense Umbrella
yellow,
reddish,
or blue
Kapha White Foamy and Pearl
muddy shaped

Tridosha Diagnosis Based on Physical

Characteristics

TRIDOSHA PHYSICAL CONDITION OF THE BODY

Vata Coldness, dryness, roughness, and
cracking

Pitta Hotness and redness

Kapha Wetness, whiteness, and coldness

Dosha Pulse Description

Vata @ index finger, feels like a snake

Pitta @ middle finger, feels like a frog

Kapha @ ring finger, feels like a swan or

peacock

Pulse Sensation
Motion is irregular or zigzagging
Has a jumping motion

Movement is slow

Tongue

Dry, rough, and cracked

Red and hot, associated with a
burning sensation in the mouth

Wet, slimy, and coated
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PRINCIPLES OF AYURVEDIC HERBAL THERAPY

Ayurveda is a “holographic” and “holistic” system
(Svoboda, 1995). It is stated in the Charaka Samhita that

“Everything that exists in the vast external universe also
appears in the internal cosmos of the body, the microcosm,
in altered form.”

One example of this correspondence of macrocosm to
microcosm is the relationship between the Five Elements
of Ayurveda and the five parts of a plant. The root is
equal to the element, Earth; the stem and branches cor-
respond to the element, Water; the plant’s flowers are
considered to contain the Fire element; the leaves corre-
spond to the element of Air; the fruit is the element of
Ether; and the seed contains all five elements.

This macrocosm/microcosm relationship can also be
seen in the way that plants are categorized in Ayurveda
according to the seven bodily tissues (Dhatus). A corre-
spondence is noted between the tissues of the Plant
Kingdom and the tissues of the Animal Kingdom. In Box
6-5, the plant tissue is listed to the right of the animal
tissue it is associated with. The tissues of plants have activ-
ity on the tissues of the mammalian body to which they
correspond. Of all plants, the tree is considered to be the
ultimate expression of the Plant Kingdom, in the same
way that the human being is considered to be the ultimate
expression of the Animal Kingdom (Frawley, 1988).

Each part of the plant is chosen for its medicinal
appropriateness, taking into account its characteristics
with respect to the following four qualities:

1. Five Elements

2. Taste

3. Temperature

4. Tridosha

Ayurvedic Plant Properties

Plant properties are defined by Ayurveda according to
their energetics. These energetics are determined by the
herb’s taste, heating or cooling nature, postdigestion
effects, and special potency effect on target organs. From
these selection criteria, the individualized herbal remedy
is chosen to match or balance the Ayurvedic diagnosis

Animal-Plant Tissue Correspondence

ANIMAL TISSUE PLANT TISSUE

Plasma Juice of leaf
Blood Resin, sap
Muscle Softwood

Fat Gum, hard sap
Bone Bark

Marrow and nerve tissue Leaf

Reproductive tissue Flowers and fruit

that reflects the characteristics specific to the Ayurvedic
patient (Sodhi, 2003).

Taste (rasa)

Six primary tastes have been described: Sweet, Sour, Salty,
Pungent (AKA Acrid), Bitter, and Astringent. The taste of
an herb directly affects the nervous system; this begins
the first process of digestion performed by the salivary
glands.

Energy (virya)

Energy defines the heating or cooling nature of an herb.
Hot herbs create thirst, fatigue, sweating, a burning
sensation, and dizziness. Cool herbs refresh, calm, and
promote tissue balance.

Postdigestion effect (vipaka)

Following digestion, the six herbal tastes are transformed
into three postdigestion tastes: Sweet, Sour, and Pungent.
Sweet remains sweet. Salty becomes sour. Sour remains
sour. Pungent, bitter, and astringent become pungent fol-
lowing digestion. The Sweet taste is associated with the
mouth and stomach. The Stomach is also associated with
the taste sour, as is the small intestine. The large intestine
is associated with the taste, pungent.

Special potency (prabhava)
Herbs have unique, subtle, and more specific qualities.

Ayurvedic Herbs Grouped by
Therapeutic Category

The herbs of Ayurveda are organized in a number of ways.
Categorizing the herbs according to their taste, tempera-
ture, and other energetic qualities, including the herb’s
relationship to the Tridosha, has been discussed previ-
ously. Perhaps the most useful way to categorize herbs is
to do so according to their therapeutic impact on the
patient. Grouping herbs in this fashion allows the prac-
titioner to choose herbs that are most pertinent when he
or she is addressing a patient’s medical condition.

The following therapeutic categories are common to
all ethnomedical systems of herbal medicine. Examples
of Ayurvedic herbs are provided in each category (Sodhi,
2003).

Alterative

Herbal detoxifiers and blood “cleansers,” with anti-infec-
tive properties. Antipyretic in nature, these herbs cool the
blood and reduce Pitta. Diseases addressed by this group
of herbs include fever, sore throat, otitis, acne, dermati-
tis, and, in some cases, cancer. Aloe vera (Aloe barbaden-
sis), neem (Azadirachta indica), and sandalwood (Santalum
album) are examples.

Anthelmintic
Pungent or bitter-tasting herbs help to eliminate para-
sites, bacteria, fungus, virus, and yeast.

Ajwain  (Trachyspermum ammi), cloves (Syzygium
caryophyllata), garlic (Allium sativum), pomegranate
(Punica granatum), pumpkin seeds are examples.
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Astringent

Tissue-firming, condensing, compacting action on the
body. Arrests excessive discharge and secretions. Uses
include alleviating diarrhea and bleeding.

Nutmeg (Myristica fragrans), saffron, turmeric (Curcuma
longa), ginger (Zingiber officinale), haritaki (Terminalia
chebula), amla (Phyllanthus emblica) and Bibhitaki (AKA
Bahera, Terminalia belerica) are examples.

Bitter tonic and antipyretic
Prescribed in moderation, the bitter nature of these herbs
can suppress digestion and reduce the assimilation of
digesta. Bitter herbs are used in purification, sedation, and
heat-dispelling and heat-reducing therapies.

Chirata (Swertia chirata), kutki (Picrorrhiza kurroa),
neem (Azadirachta indica), Aloe vera (Aloe barbadensis), and
gentian (Gentiana kuroo) are examples.

Carminative

Dispel flatulence, pain, and bloating, promoting normal
gastrointestinal peristaltic function. Aromatic herbs such
as spices belong to this category.

Ajwain  (Trachyspermum ammi), asafetida (Ferula
foetida), basil (Ocimum sanctum), bay leaves, cardamom
(Elettaria cardamomum), cinnamon (Cinnamomum zeylan-
icum), cloves (Syzygium caryophyllata), garlic (Allium
sativum), nutmeg (Mpyristica fragrans), turmeric (Curcuma
longa), coriander (Coriandrum sativum), cumin (Cuminum
cyminum), and fennel (Foeniculum vulgare) are examples.

Diaphoretic
Stimulate perspiration, improve circulation, and dispel
fevers and chills as part of their function in removing
toxins.

Cool herbs include coriander (Coriandrum sativum),
spearmint, peppermint, and chamomile

Hot herbs include basil (Ocimum sanctum), camphor,
cardamom (Elettaria cardamomum), cinnamon (Cinnamo-
mum zeylanicum), cloves (Syzygium caryophyllata), ginger
(Zingiber officinalis), and eucalyptus (Eucalyptus globulus).

Diuretic
Increase urine production through direct effects on the
kidney and urinary bladder.

Barley, buchu, coriander (Coriandrum sativum), fennel
(Foeniculum  vulgare), Gokshura (Tribulus terrestris),
punarva (Boerhaavia diffusa), uva ursi, and Ajwain (Tra-
chyspermum ammi) are examples.

Emmenagogue
Promote and regulate menstruation in women.

Aloe vera (Aloe barbadensis), cotton root and seed
(Gossypium  herbaceum), licorice (Glycyrrhiza glabra),
Shatavari (Asparagus racemosus), and saffron are examples.

Expectorant and demulcent
Promote the elimination of phlegm and mucus from the
body. Indirectly, clear lungs and nasal passages and
soothe the gastrointestinal tract.

Ginger (Zingiber officinale), licorice (Glycyrrhiza glabra),
calamus (Acorus calamus), cardamom (Elettaria cardamo-

mum), cinnamon (Cinnamomum zeylanicum), cloves (Syzy-
gium caryophyllata), pipali (Piper longum), and eucalyptus
(Eucalyptus globulus) are examples.

Laxative and purgative

Relieve constipation and promote bowel movements,
thus eliminating Mala or waste products and promoting
health.

Castor seed oil (Ricinus communis), bran, senna (Cassia
italica), Aloe vera (Aloe barbadensis), flaxseed (Linum usi-
tatissimum), ghee (clarified butter), licorice (Glycyrrhiza
glabra), prunes, psyllium seed (Plantago ovata), warm milk,
Trifal, Haritaki (Terminalia chebula), Bahera (AKA Bibhi-
taki; Terminalia bellerica), and Ambla (Emblica officinalis;
AKA amla [Phyllanthus emblica]) are examples.

Nervine and antispasmodic
Promote improved nervous system function by sedation
or by stimulation.

Ashwagandha (Withania somnifera), licorice (Gly-
cyrrhiza glabra), Gotu Kola (Centella asiatica), Guggul
(Commiphora mukul), valerian (Valeriana officinale), and
sandalwood (Santalum album) are examples.

Stimulent and digestive
Promote energy, activity, and digestive process. Hot in
energy, pungent in taste.

Spices, ginger (Zingiber officinale), garlic (Allium
sativum), Ajwain (Trachyspermum ammi), asafetida (Ferula
foetida), black pepper (Piper nigrum), cloves (Syzygium
caryophyllata), and onion (Allium cepa) are examples.

Nutritive tonics
Nourish the tissues of the body and increase weight and
bone density.

Almonds, Amla (Emblica officinalis; AKA Phyllanthus
emblica), coconut, dates, honey, licorice (Glycyrrhiza
glabra), milk, sesame seeds (Sesamum indicum), and
Shatavari (Asparagus racemosus) are examples.

Rejuvenating tonics (single herbs)

Rejuvenate mind and body and reverse aging process
(Box 6-6).

Tonic Herbs for the Tridosha

Vata tonic: Ashwagandha (Withania somnifera),
garlic (Allium sativum), Guggul
(Commiphora mukul), and Haritaki
(Terminalia chebula)

Pitta tonic: Amla (Emblica officinalis), Gotu Kola

(Centella asiatica), saffron, and
Shatavari (Asparagus racemosus)

Bibhitaki, AKA Bahera (Terminalia
bellerica), Guggul (Commiphora
mukul), and Pipali (Piper longum)

Kapha tonic:




68 PART I e Historical Relationship Between Plants and Animals

Rejuvenating rasayanic tonics

(special combination formulas)

Special combinations of herbs that have been used for
hundreds of years for the purposes of rejuvenation and
improved vitality. Ayurvedic practitioners recommend
that after 40 years of age in humans, and the corre-
sponding age of entry into the years of “middle age” for
animals, that some or all of these formulas be taken on a
regular basis to improve overall health and well-being.
Rasayana tonics, for best results, must be ingested over
long periods. Rasayana herbal therapy is considered to be
very safe, both at elevated dosages and for very long
periods of time.

Ashwagandha (Withania somnifera), although a single
herb, is considered a powerful Rasayana therapy. Most
Rasayana herbal therapies consist of special combinations
of herbs.

Trifala is considered to be a Rasayanic tonic herb
combination for Rasayanic therapy. Trifala is made up of
three herbs: Emblica officinalis (AKA Phyllanthus emblica
[Amla)), Terminalia ballerica (Bahera; AKA Bibhitaki), and
Terminalia chebula (Haritaki).

Shilajeet, another Rasayana herbal therapy, is derived
from organic, bituminous exudates found under rock for-
mations that are located in the northwestern Himalayas.
It is specifically applied to genitourinary infections, dia-
betes, bronchial asthma, and stomach problems.

Chavanprash is a complex herbal paste that consists of
clarified butter (ghee), honey, and approximately 40 dif-
ferent herbs, including Amla; it is processed specially to
produce this paste, which is used as a condiment or
spread on bread or other foods.

Aphrodisiac
These herbs rejuvenate both male and female reproduc-
tive organs, in terms of sexual or reproductive function.

PRINCIPLES UNDERLYING AYURVEDIC
HERBAL MEDICINALS

It is uncommon for a practitioner of Ayurvedic medicine
to use a single, individual herb as the herbal therapy for
a patient. These are called “singulars” or singles. More
commonly, the practitioner will formulate a complex
medicinal that will include a variety of herbs, minerals,
and trace metals, in specific proportions and processed in
specific ways so as to create a “whole” that is greater than
its parts—more potent, more biologically active, and less
likely to produce adverse effects than any of the individ-
ual herbs involved.

Each formulation has a unique character, whose activ-
ity may be quite different than the activity of its ingre-
dients. A few formulations have been in use for thousands
of years that serve as examples of this. For instance,
Triphala (AKA Trifala, Trifal) is one of these ancient com-
bination formulas that has taken on a life of its own. It
consists of three fruits that in combination have proper-
ties far different than each of its constituents.

These fruits include Terminalia chebula (Haritaki), Ter-
minalia bellerica (Bahera), and Phyllanthus emblica (AKA
Emblica officinalis [Amla]). This formula is an alterative,
adaptogenic rejuvenating compound. It has digestive

benefits and provides some laxative and diuretic activity.
This herb also has found uses as a topical solution for
wound care and burns. Trifala can be used to treat
patients with clinical conditions such as indigestion, car-
bohydrate intolerance, anemia, diabetes, chronic lung
conditions, hypertension, hypercholesterolemia, skin dis-
orders, conditions of the eye, and yeast infections.

The three herbs have effects on each other, thus
increasing each of their individual potencies by virtue of
their unique interaction. Herb-to-herb interactions make
up the foundation of Ayurvedic herbal prescriptions. Syn-
ergism is one such interaction. Opposition occurs when
ingredients in the formulation have opposite effects
on each other. Often, this principle is used to create
increased balance in a formula or to reduce potential
adverse effects. Laxative or diuretic herbs can be added in
small amounts to a formula so as to reduce the possibil-
ity of toxin buildup. This is called protection.

Circulatory-stimulating herbs, added in small amounts
to a formulation, can improve that formulation’s absorp-
tion and bioavailability. Ginger, for instance, in addition
to improving a formula’s absorption, speeds up the cir-
culation so as to distribute that formula’s ingredients to
the body that much more quickly. Ginger also serves as
a digestive aid, protecting the stomach from irritation.
In this capacity, ginger provides the formulation with
enhancement (Sodhi, 2003).

AYURVEDIC HERBS COMMON TO
WESTERN CULTURES

Ayurveda, as a 5000-year-old system of healing, has influ-
enced the development of many other systems of healing.
As was discussed earlier in this chapter, the Egyptians,
Greeks, and Romans all traveled to India to bring back
indigenous medicinal and herbal therapies. Over thou-
sands of years, many of these herbs have inserted them-
selves into common usage in both our Western culture
and the Traditional Medicine of China and East Asia.
Many of these herbs can now be found in the kitchen and
on the spice rack, as well as in our herbal pharmacies
(Table 6-4).

THE PRACTICE OF AYURVEDIC
VETERINARY MEDICINE

Adapting the principles of Ayurveda to a conventional
veterinary practice begins with understanding the fol-
lowing four Ayurvedic axioms:

1. The natural state of the individual is to be healthy.

2. Disease can be prevented at its premanifestation stage
by maintaining and modifying the balance of the Tri-
dosha in a seemingly healthy individual.

3. The root cause of disease is a lowering of the internal
fire (Agni) of digestion, which is considered to be a defi-
ciency of the enzyme systems that drive a healthy
digestive process.

4. The body possesses an innate ability to heal itself
(Barnett, 1996).

Thus, the Ayurvedic veterinary practitioner regards
the diet and digestive system as central to the healing
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Some Effective Ayurvedic Herbs That Are Commonly Found in Our Kitchens (Williamson, 2002)

Common Botanical Ayurvedic

Name Name Name

Garlic Allium sativum Lasan

Turmeric Curcuma longa Haldi

Sweet Basil Ocimimum Tulsi

sanctum

Black Pepper Piper nigrum Golmirch,

kalmirch

Pomegranate Punica granatum Anar, Dadim

Fenugreek Trigonella foenum- Methi
graecum

Ginger Root Zingiber officinale Adrak (fresh),

Sonth (dried)

Common Clinical Applications

General tonic, addresses conditions of the digestive, respiratory,
nervous, reproductive, and circulatory systems.

General tonic and blood purifier, anti-inflammatory agent,
analgesia in arthritis and rheumatism and for the common
cold. It finds a particular use in diseases of the liver such as
jaundice, and as a cholegogue; it has also been used as an
anodyne, antimalarial, antiepileptic, aperitif, carminative,
diuretic, and vermifuge. Topical use for insect bites and
wounds as an antiseptic.

Demulcent, diaphoretic, expectorant for bronchitis, insecticide,
anthelmintic, laxative, stimulant, anti-inflammatory
cardiotonic, and blood purifier

Stomach and digestive complaints, colds, bronchitis. Other
uses include for neuralgia, and scabies. Topical use as an
anodyne for pain due to cold and neuralgia, for hemorrhoids
and dermatologic disorders.

Bark, root, and fruit are put to ethnoveterinary use for intestinal
worms in poultry and ruminants. Fruit and leaves are used to
treat eye diseases in swine and ruminants. Leaves and stem
are used for diarrhea in swine.

Topically, as a poultice, relieves swelling, treats burns, and on
hair follicles, prevents premature graying of the hair. Internally,
the seeds increase lactation, the leaves are good for
indigestion and disorders of the gallbladder. A decoction of
the herb is used for leukorrhea and addresses hyperglycemia;
thus finds its way into formulas for diabetes.

Rheumatism, inflammation; diuretic, carminative, aphrodisiac.

process for patients with disease, and as essential for those
patients in whom the establishment of “Wellness” is a
priority.

The Ayurvedic veterinary practitioner establishes an
Ayurvedic diagnosis, generally through observation and
history, and thus defines the nature of the disease
problem. Then, the practitioner recommends specific
dietary therapies, perhaps with the addition of digestive
enzymes or raw foods, along with the inclusion of active,
beneficial, probiotic bacterial cultures in the patient’s diet.

Herbal therapies are used that address the biomedical
definition of the patient’s disease(s) and that help to
balance the animal’s Tridosha.

Ayurvedic veterinary medicine is not as complex as
Ayurvedic human medicine because of of our more
limited understanding of domestic animal disease, com-
pared to human medical conditions. Thus, some elements
of Ayurvedic medicine that address spirituality, higher
thought, and meditation, as well as some of the Pan-
chakarma therapies of purgation, are not as readily
applied or used in the practice of Ayurvedic medicine
with veterinary patients.

It is not uncommon for Ayurvedic herbal therapies to be
used in a simple fashion with domestic animals. Use of an

herb for its historically or scientifically derived application
in a specific, biomedically defined medical condition is
common to the practice of Ayurvedic veterinary medicine.
In this sense then, the non-Ayurvedic practitioner of
veterinary medicine can use these herbs as therapeutic
modalities without being specifically cognizant of the
principles and practices of Ayurvedic medicine or the spe-
cific Ayurvedic techniques of diagnosis and therapy.

AYURVEDIC THERAPEUTIC PROTOCOLS FOR
VETERINARY PRACTICE*

*Protocols and Dosages, courtesy Dr T. Sodhi (a founder of Ayush
Herbs, Redmond, WA), are for dried, powdered herbs. See
Chapter 24, under individual herb monographs, for alternative
dosing recommendations.

Anemia

(Sodhi, 2003)
Causes: Chronic renal failure, feline leukemia, myelofibrosis.
Therapy: Withania somnifera (Ashwagandha). 100 mg/kg
BID (can administer up to 4-6 times the recommended dosage
for greater effectiveness without toxicity).
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Immune-mediated hemolytic anemia (IMHA)

Therapy: Trifala* and Ashwagandha (can administer up to 4-
6 times the recommended dosage [100 mg/kg BID] of each or
combined 50:50).

*Traditional herbal digestive combination consisting of Termina-
lia chebula, Terminalia bellerica, and Emblica officinalis.

Allergic Bronchitis and Feline Asthma

(Sodhi, 2003)
Therapy: Tylophora (Tylophora indica), Trifala, and Ashwa-
gandha (Withania somnifera).
Dosage: 100 mg/kg BID of a 33:33:33.combination
formula.

Autoimmune Conditions

(Sodhi, 2003)

Therapy: Ashwagandha (Withania somnifera), Trifala, a
proprietary liver formula:* (Andrographis paniculata,
Berberis aristata, Boerhaavia diffusa, Calotropis gigantea,
Eclipta alba, Picrorrhiza kurroa, Solanum nigrum, Swertia
chirata, Tephrosia purpurea, Raphanus sativa, Terminalia
arjuna, Belleric myrobalan, Terminalia chebula, Emblicus
officinalis), cease vaccinations; home-cooked diet, diges-
tive enzymes, and stress reduction. Immunocompro-
mised animals may need to receive Ashwagandha, liver
support, and digestive enzymes for their entire lives.

*Livit-2™, Ayush Herbs.

Herbs for Healthy Immune Function

(Anjaria, 2002)
Allium sativum
Curcuma longa
Ocimum sanctum
Phyllanthus emblica
Solanum nigrum
Terminalia chebula
Tinospora cordifolia
Tribulus terrestris
Withania somnifera

Cognitive Dysfunction and Geriatrics

(Sodhi, 2003)
Therapy: Ashwagandha (Withania somnifera) and Bacopa
monniera.

Dermatologic Conditions

(Sodhi, 2003)
Therapy: Neem (Azadirachta indica) leaf tea topical soaks,
neem oil topically to ears, neem orally. For inflammatory
skin lesions, I use a proprietary Boswellia formulation*
(Boswellia, ginger, Ashwagandha, turmeric, glucosamine
sulfate, chrondroitin sulfate); for chronic mite infesta-

tions or dermatophytosis, use Ashwagandha and Trifala,
in addition to neem, internally, combined with sup-
portive herbs in a proprietary formula.” These supportive
herbs are Phyllanthus emblica, Terminalia bellerica, Termina-
lia chebula, Tinospora cordifolia, and Rubia cordifolia. Neem
can also be used topically, and traditionally, this use was
more common than internal use. Dietary changes, includ-
ing the addition of omega-3 and omega-6 fatty acids to
meals, home-made hypoallergenic diets, and oatmeal
baths, are used for resistant atopic individuals.

*Boswellia Plus™, Ayush Herbs.
"Neem Plus™, Ayush Herbs.

Herbs for Skin and Hair

(Anjaria, 2002)
Allium sativum
Azadirachta indica
Boerhaavia diffusa
Cedrus deodara
Commiphora mukul
Curcuma longa
Ferula foetida
Phyllanthus emblica
Piper nigrum
Withania somnifera

Epilepsy
(Sodhi, 2003)

Therapy: Support liver with Livit-2™ (described under
Autoimmune Conditions) and administer Ashwagandha
(Withania somnifera) in a proprietary formula that also
contains Mucuna pruriens, Ashwagandha, Gotu Kola, and
Valeriana officinalis*. Monitor phenobarbital and bromide
levels if patient is on anticonvulsant therapy, as dosages
may need to be adjusted. The dose of Livit-2™™ may be
adjusted as much as 2 times higher than maintenance
dose, if liver enzymes are elevated.

*Mucuna Plus™, Ayush Herbs.

Giardiasis

(Sodhi, 2003)

Therapy: A proprietary digestive tonic* that contains the
following herbs: Azardirachita indica (neem), Embelia ribes
(vidanga), Piper longum (pipali), Aegel marmelos (bilwa),
Momordica charantia (Karela), Ocimum basilicum (tulsi),
Holarrhena antidysenterica (kutaja), and Berberis aristata
(daruharidra); add additional Aegle marmelos (bilwa
powder) and kutki, also known as Picrorrhiza kurora, to
increase the formula potency against this protozoal par-
asite. Therapy may need to be long term, occasionally up
to 6 months, depending on the condition of the animal
and reexposure to pathogens.

*AP-Mag™, Ayush Herbs.
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Hepatic Conditions

(Sodhi, 2003)
Therapy: Phyllanthus amarus and Livit-2™ (described pre-
viously). If ascites is present, a proprietary diuretic
formula*, containing standardized extracts of Didymo-
carpus  pedicellata  (patharphori), Saxifraga ligulata
(pashanbhed), Rubia cordifolia (manjistha), Achyranthes
aspera (apa marga), Tribulus terrestris (gokhru), Ocimum
basilicum (Tulsi), Crataeva religiosa (Varun), Mimosa pudica
(lajwanti), Dolichos biflorus (kulthi), Cyperus rotundus
(nagarmotha), and Shilajeet, can assist the kidneys in pro-
moting diuresis.

*Rentone™, Ayush Herbs.

Herbs for the Liver

(Anjaria, 2002)
Allium sativum
Andrographis paniculata
Boerhaavia diffusa
Curcuma longa
Eclipta alba
Phyllanthus amarus
Solanum nigrum
Terminalia chebula
Tinospora cordifolia

Inflammatory Bowel Disease and Colitis

(Sodhi, 2003)

Therapy: Restricted diet: avoid wheat, corn, soy, and poten-
tially allergenic proteins. Livit-2*, Boswellia Plus (both
described previously) for inflammation." Herbs for regulat-
ing digestive function are also used. Feeding omega-3 and
omega-6 fatty acids, and adding digestive enzymes of plant
origin. Trifala* and deglycyrrhized licorice root (Glycyrrhiza
glabra, AKA DGL) are used in patients with more severe
symptoms. Rotating the diet every 3 to 4 months can also be
helpful.

*Livit-2™, Ayush Herbs.

"Boswellia Plus™, Ayush Herbs.

*Traditional digestive tonic consisting of Terminalia chebula, Ter-
minalia bellerica, and Emblica officinalis.

Herbs for Gastrointestinal Conditions

(Anjaria, 2002)
Acacia catechu
Aegle marmelos
Andrographis paniculata
Asparagus racemosus
Holarrhena antidysenterica
Plantago ovata
Trigonella foenum-graecum
Azadirachta indica
Commiphora mukul
Ferula foetida
Ocimum sanctum
Piper nigrum
Punica granatum
Tribulus terrestris

Lower Urinary Tract Problems

(Sodhi, 2003)
Therapy: Diet modification, avoidance of stress, Ashwa-
gandha (Withania somnifera) for its adaptogenic proper-
ties, and herbs such as shilajeet and Tribulus and others*
for their direct benefit to the organs of the urinary system.
Concurrent use of cranberry extract and vitamin C may
improve patient response to therapy.

*Rentone™, Ayush Herbs.

Osteoarthritis

(Sodhi, 2003)

Therapy: Ashwagandha (Withania somnifera) combined
with Boswellia serrata has enhanced anti-inflammatory
properties to improve patient comfort. Ashwagandha also
contains an anabolic plant steroid, lactone, which may
help to build muscle mass secondary to disuse atrophy.
Ashwagandha possesses calming properties as well, which
also improve patient comfort levels. Arthritic animals
sleep better, giving them a chance to reduce their stiff-
ness and soreness. Boswellia has been studied, and in a
variety of clinical trials, it has proved to be a potent anti-
inflammatory agent.

Herbs for Musculoskeletal Conditions

(Anjaria, 2002)
Allium sativum
Asparagus racemosus
Azadirachta indica
Boswellia serrata
Commiphora mukul
Curcuma longa
Piper nigrum
Plantago ovata
Trigonella foenum-graecum
Withania somnifera
Zingiber officinale

Hypothyroid Conditions in Dogs

(Sodhi, 2003)

Therapy: Guggul, liver support* and Phyllanthus amarus
may help patients with frankly reduced serum T, values.
Home cooking and elimination of vaccinations are also
recommended by this author. Dogs will respond over 3
to 6 months with improved haircoat and weight loss.
Patients who have borderline values can benefit from
this program alone. Patients with abnormal values
will have an improved response when this program is
used concurrently with exogenous thyroid hormone
supplementation.

*Livit-2™, Ayush Herbs.
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Herbs to Improve Milk Production

(Anjaria, 2002)
Leptadenia reticulata
Asparagus racemosus
Trigonella foenum-graecum

Renal Tonic Herbs

(Anjaria, 2002)
Boerhaavia diffusa
Crataeva nurvala
Tribulus terrestris

CURRENT STATUS OF AYURVEDIC
VETERINARY MEDICINE

The subcontinent of India has one of the most ancient
cultures in the world. In contrast, modern-day India has
achieved a very high level of advanced scientific progress.
As a result of the scientific technological transformation
of Indian culture, the ancient healing art of Ayurveda has
undergone its own transformation, guided by scientific
studies and technology. In India today, there is a new type
of Ayurvedic physician or veterinarian who still uses the
ancient wisdom inherent in Ayurveda but integrates that
wisdom into contemporary scientific understanding of
the human body, and of the actions of drugs and herbal
formulations.

Modern pharmaceutical companies in India now
produce Ayurvedic herbal formulations that are not
“Dosha specific” but that apply to all body types. The
roots of these broad-spectrum formulations can be found
described in the ancient classic texts of Ayurveda. Indian
pharmaceutical research has focused on gaining an
understanding the action of the herbs of Ayurveda. This
research ranges from the basic pharmacognosy of the
Ayurvedic herbs to publication of hospital-based, stan-
dardized clinical trials to establish scientifically the effects
and effectiveness of a number of herbs and combination
herbal formulations.

VETERINARY CLINICAL TRIALS AND
CONTROLLED STUDIES

“Research on traditional medicinal plants is an important
facet of biomedical research. A considerable amount of liter-
ature on veterinary herbal drug research, clinical trials, phar-
macology, and basic research has been generated with a view
to scientifically systematize the ethnoveterinary medicinal
practices and folklore claims on herbal treatments. Research
efforts by the National Laboratories and Veterinary, Medical,
Pharmacy, and Science Colleges in India have established
detailed data regarding herbs—their effects and effectiveness
and safety.”

(Anjaria, 2002)

Two works of the Indian Council of Medical Research
have been published. One text, Medicinal Plants of India,
volume 1, presents work on more than 310 plants;
volume 2 provides data collected on another 550 species
of plants. The other text, lyengar’s Bibliography of Investi-
gated Medicinal Plants, covers more than 2500 medicinal

plants investigated over a period of 25 years (1950-1975)
and cites nearly 400 references (Anjaria, 2002).

Unfortunately, of the studies analyzed in the Iyengar
text, it was found that only 1.36% ended in actual clini-
cal trials. However, 1.95% of the research reviewed did
involve animal model experimental studies (Anjaria,
2002).

One such study on the effects of nutmeg (Myristica fra-
grans), also a common culinary spice, evaluated its effects
on blood pressure, diarrhea, and pain (Grover, 2002).
Nutmeg extracts were able to correct diarrhea in guinea
pigs without any adverse impact on blood pressure.
Another study that was a cooperative project between the
University of Sydney and the Department of Pharmaceu-
tical Studies at Andhra University, India, evaluated the
impact on blood pressure of an Ayurvedic herb known for
centuries for its benefit for patients with cardiac disease
and hypertension. Terminalia arjuna is the main herb in
a number of formulas directed toward improving car-
diovascular function (Nammi, 2003). In this study, an
alcohol extract of Terminalia arjuna was administered
to anesthetized dogs, and hemodynamic parameters
were collected. It was concluded that a peripheral mech-
anism of vasodilation likely aids in the reduction of
blood pressure, thus confirming the traditional appli-
cation for this herb in patients with cardiac disease and
hypertension.

Quite a few studies have been performed to investigate
the impact that a variety of Ayurvedic herbs have on
patients with type 2 diabetes mellitus. One study in
experimentally induced diabetic rats determined that
Embelia ribes possesses statistically significant antihyper-
glycemic effects on the rats in this study when compared
with nontreated controls. The authors conclude, “The
results of test drug were comparable [with] glipazide
(25 mg/kg, orally), a standard oral antihyperglycemic
agent.” This is the first pilot study to provide bioche-
mical evidence of the potential of E. ribes in the treat-
ment of patients with diabetic dyslipidemia (Bhandari,
2002).

Momordica charantia, or bitter melon—an edible veg-
etable—has a long history of use in the treatment of
humans with diabetes in India. In this placebo-controlled
study, the fresh juice of M. charantia was administered
orally to streptozotocin (STZ)-induced diabetic rats. It
was found that the juice partially reversed all diabetes-
induced effects measured in this study. Treatment of STZ-
induced diabetic rats with M. charantia juice normalized
the structural abnormalities of peripheral nerves. The
results of this study indicate that M. charantia can exert
marked beneficial effects in diabetic rats; moreover, it can
regulate glucose uptake into jejunal brush border vesicles
and stimulate glucose uptake into skeletal muscle cells
similar to the response obtained with insulin (Ahmed,
2004).

Many of the culinary spices commonly found in our
kitchens have been the subject of intense investigation
into their biomedically defined actions. Many spices
came into usage not just for their taste, but also for their
activity as antioxidants and antimicrobial agents. These
spices served to preserve foods long before the advent of
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refrigeration. Turmeric and ginger, common spices of
Asia, have been found to possess potent anti-inflamma-
tory and antioxidant properties (Chainani-Wu, 2003).
Ayurvedic herbs are being studied for their ability to
augment immune function. Asparagus (Asparagus racemo-
sus), Ashwagandha (Withania somnifera), and Guduchi
(Tinospora cordifolia) were evaluated for their ability
to improve immune function in mice subjected to
cyclophosphamide chemotherapy for sarcoma-producing

Twenty-six of the Most Investigated Ayurvedic Herbs

ascites. Investigators found that treatment of ascitic
sarcoma-bearing mice with a formulation of total extracts
of Withania somnifera and Tinospora cordifolia (80:20)
and an alkaloid-free polar fraction of Withania somnifera
resulted in protection toward cyclophosphamide-induced
bone marrow effects, and immunoprotection, as indi-
cated by a significant increase in white cell counts and
specific antibody titers (Tables 6-5 and 6-6) (Diwanay,
2004).

Botanical Name and

Part Used

Abrus precatorius; seeds
and roots

Acorus calamus; rhizomes

Allium sativum; bulbs

Azadirachta indica: stem,
bark, leaves

Boerhaavia diffusa; roots

Boswellia serrata; gum, resin

Centella asiatica; whole
plant

Plectranthus barbatus,
formerly Coleus forskohlii

Commiphora mukul; gum
resin

Curcuma longa; rhizome

Emblica officinalis;
Phyllanthus emblica; seeds

Glycyrrhiza glabra; peeled
root

Gymnema sylvestris

Holarrhena antidysenterica;
seeds, bark

Momordica charantia; fruits

Nardostachys jatamansi;
roots

Picrorrhiza kurroa; roots

Psoralea carylifolia; seeds

Pterocarpus marsupium;
heartwood

Syzygium cumini; Eugenia
jambolana; seeds

Tribulus terrestris; fruits

Tylophora asthmatica;
Tylphora indica; stem

Selected Constituents
Steroidal fraction (oil)

A and B-arasone
Allin essential oil

Sodium nimbidinate; nimbidin;
nimbidol; azadirachtin

Punarnavine

Boswellic acids, beta sitosterol

Brahmosides, glycosides
(asiaticoside), alkaloids
(hydrocotyline), valerine,
beta-sitosterol, ascorbic acid

Forskolin (diterpenoid
compound)

An unidentified crystalline
steroidal compound

Curcumin sodium; curcuminate

Phyllembin; ascorbic acid

Glycyrrhizin; glycyrrhetic acid

Gymnemic acid

Alkaloids: conamine, conkurchine
conessimine, conessine, etc.

Charantin

Valeranone (jatamansone)

Picrorrhizin; kutkin

Psoralen; isopsoralen
Pterostilbene

Jamboline

Tribuloside potassium
Tylophorine; tylophorinine

Principle Actions and Uses
Antifertility

Tranquilizing, antitubercular

Cholesterol lowering; antibacterial; antidiabetic;
anti-inflammatory

Antibacterial; antitubercular; antiviral; antifungal;
antihelmintic; insecticidal; diuretic

Anti-inflammatory

Anti-inflammatory; spares gastrointestinal system;
synergistic with glucosamine; indicated for
inflammatory bowel disease and colitis, as well as
pruritic skin disease and asthma

Tranquilizing; anabolic; promotes wound healing

Addresses cardiac output; reduces intraocular pressure;
asthma, antihistaminic properties; increases thyroid
hormone production; atopic dermatitis; K9 dose =
100 mg BID

Anti-inflammatory; antirheumatic

Anti-inflammatory; antiarthritic
Anabolic; antibacterial; resistance building

Anti-inflammatory; antiarthritic; antipyretic

Antidiabetic

; Antidiarrheal; antidysenteric; antiamebic; antibacterial

Antidiabetic
Tranquilizing; antihypertensive; antiarrhythmic

Choleretic; antihepatotoxic; antibacterial; cure for
jaundice

Useful in leukoderma; antibacterial; antihelmintic

Antidiabetic

Antidiabetic

Diuretic
Antiasthma; anticancer

Continued
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TABLE 6-5

Twenty-six of the Most Investigated Ayurvedic Herbs—cont'd

Botanical Name and
Part Used

Vinca rosa; whole plant
Withania ashwagandha;

Withania somnifera; roots

Zingiber officinale

Selected Constituents Principle Actions and Uses
Vinblastine; reserpine Anticancer; antihypertensive; antibacterial; antidiabetic
Withaferin-A, etc. Tranquilizing; cardiotonic; antibacterial; antifungal;
anticancer; antiarthritic
Gingerols, shogaols Antiemetic; anti-inflammatory; hepatoprotective;
zingerone, zingiberone, etc. inhibits platelet-activating factor (PAF); antipyretic;

antioxidant; immunomodulatory; thermogenic;
antiviral; nematodicidal; insect repellent;
molluscicidal activity

(Anjaria, 2002)

Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice

Botanical and

Common Names

Achyranthes aspera
Chaff-flower

Aegle marmelos
Bael or Bael fruit

Allium sativum
Garlic

Aloe barbadensis
Aloe vera

Andrographis paniculata
Green chiretta; Creat

Asparagus racemosus
Asparagus (wild);
Sparrow-grass

Azadirachta indica
Chinaberry; Neem
tree; Margosa

Ayurvedic
Name
Apamarg

Bilva

Lahsan

Kumari

Kalmegh

Shatavari

Neem or Nimba

Actions and Applications

Young leaves steamed and eaten like spinach. Potassium rich. Traditional
uses include diuretic, lithotriptic

Clinically proven to address amebic dysentery and chronic diarrhea, and
to improve digestive activity and appetite

One of the most studied herbs in the world, garlic has many benefits: It
improves digestive, respiratory, nervous, cardiovascular, and reproduction
function. Indications include colds, coughs, asthma, heart disease and
hypertension, arrhythmias, dermatitis, and rheumatism

Gel and thickened leaves are used. Tonic to renew female nature
Indicated for fever, constipation, obesity, inflammatory skin conditions,
swollen glands, conjunctivitis, bursitis, jaundice, hepatitis, splenomegaly,
hepatomegaly, and intestinal helminthiasis

Liver tonic, heart tonic. Positive cardiac ionotrope, alterative, anthelmintic,
febrifuge, anti-inflammatory. Antineoplastic benefits have been
documented

Roots promote lactation and are used for their demulcent, diuretic,
aphrodisiac, tonic, alterative, antiseptic, and antidiarrheal properties. Used
to treat debility, infertility, impotence, and reduced libido in women,
menopause, stomach ulcers, hyperacidity, dehydration, lung abscesses,
hematemesis, cough, herpes, leucorrhea, and chronic fevers

An evergreen tree, Neem is considered to be one of the most important
herbal detoxicants in Ayurvedic medicine. Most of the tree is used: leaf,
root, seed, root bark, gum, fruits, flowers, stems, and oil. Ethnoveterinary
uses vary, depending on which part of the tree is used.

Bark: Vomiting, burning sensation near the heart, fatigue, fever, thirst, bad
taste in the mouth, cough, ulcers, inflammations, leprosy, blood
disorders, urinary discharges; can also cause loss of appetite. In poultry,
the bark is used to address wounds, diarrhea, ticks, and lice, and as an
insect repellent.

Leaf: Eye disorders, biliousness, skin diseases, inflammation, earache,
rheumatism, boils, blood impurities. Also used to treat abscesses and
commonly applied after castration. Leaves have also been found to be
useful for bleeding, udder infections, fever, foot rot, and lice in ruminants.
Also serve as an insect repellent. Neem leaves are commonly placed in
bags of grain to ward off insect infestations.

Decoction of leaf: As a gargle in stomatitis and for gingival and periodontal
disease
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and

Common Names

Azadirachta indica,
Continued

Ayurvedic
Name
Neem, Continued

Actions and Applications

Tender young leaves: Eye and skin diseases, leprosy

Old leaves: Help cure ulcers rapidly

Young branches: Cough, asthma, hemorrhoids, tumors, urinary discharges

Ripe and unripe fruits: Urinary discharges, skin diseases, tumors,
hemorrhoids, toothache

Seeds: In ruminants, used for ticks and as an insect repellent in all species

Oil of the seed: Used to treat skin disorders topically

All of the plant parts share the following applications: Helminthiasis, oral
wounds, glossitis, Escherichia coli bacillosis, hepatomegaly, jaundice,
hemorrhagic dysentery, and intestinal wounds; constipation, indigestion,
respiratory and throat disorders; asthma, pleuropneumonia, and swelling
of the mucous membranes in the lungs and respiratory tract. Common
skin disorders such as dermatophytosis, alopecia, eczema, urticaria, and
scabies are also addressed by all the parts of the tree. Miscellaneous
indications for Neem include metritis, tetanus, stranguria, swelling of the
kidney, mastitis, otitis, ear abscesses, rinderpest, and rheumatism.

Therapeutic Actions of Neem

Medicinal and Pharmacologic Activities, General Attributes

Antifungal

Antibacterial

Antiviral

Antidiabetic

Antimalarial

Antipyretic

Antiulcer

Anxiolytic

Hepatoprotective

Hypoglycemic activity

Anti-inflammatory

Immunomodulatory

Antitumor

Antiifertility

Insecticidal activity: This is the main attribute for which Neem is known.

Seed extracts have been found to disrupt the growth and development of

tobacco caterpillar larvae and of Spodoptera litura. The leaf was measured

to have the second highest activity after seed extracts. Other insecticidal

effects include alteration of insect ovarian function and blockage of insect

ecdysis and maturation.

Specific Attributes of Plant Parts

Bark: Tonic; Refrigerant, Anthelmintic

Leaf: Carminative, Expectorant, Anthelmintic, Insecticidal

Young branches: Anthelmintic

Flowers: Stimulant, Stomachic, Bitter, Anthelmintic

Ripe and Unripe Fruits: Oily, Bitter, Hot, Purgative, Anthelmintic

Seeds: Oil, bitter, anthelmintic. Neem is considered to be quite safe; it
possesses a wide margin of safety. Moderate use is not associated with
any signs of toxicity. The dose that kills 50% of the population (LDs,) of a
50% ethanolic extract of the stem bark was >1 g/kg body weight when
given intraperitoneally in rats. Excessive dosages are associated with liver
and kidney changes of laboratory animals. There are no cases on record
of adverse reactions or toxicity to this herb in humans.

Dosage

Infusion (tea) 1-10 mL TID

Powder 0.5-1 g TID

Oil (most common use is topical, this dosage is for internal use): 0.05 mL-
0.5mL TID

Continued
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and

Common Names

Bacopa monniera
Thyme-leaved
gratiola

Berberis aristata
or English barberry

Boerhaavia diffusa
Pigweed, spreading
pigweed

Boswellia serrata
Indian olibanum
tree

Calotropis gigantea
Swallow wart

Centella asiatica
Gotu kola; Indian
pennywort

Cinnamomum cassia or

zeylanicum;
Cinnamon

Plectranthus barbatus,
formerly Coleus
forskohli

Ayurvedic
Name
Brahmi

Daruhaldi or
Daruharidra

Punavarna

Salai

Akanda
Kula kudi or

Mandukparni
brahmi

Dalchini

Actions and Applications

Small, creeping herb; grows easily in damp areas. Considered a brain tonic;
improves intellect, asthma, hoarseness, insanity, and, of most frequent
use, epilepsy in dogs and cats. Anticonvulsant, antiviral,
immunostimulant, antipyretic, antineoplastic, cardiotonic, hypotensive.

Used for febrile conditions, hepatomegaly, splenomegaly, conjunctivitis,
chronic dysentery, jaundice, hepatitis, and diabetes. Hepatitis,
cholecystitis, giardiasis, amebiasis, gastric ulcers.

Beneficial effect on kidney and liver function, diuretic. Commonly used
to address ascites secondary to liver disease.

Extract of resin collected from the sap of this tree has been used for
centuries to address pain and inflammation. Traditional uses include
rheumatism, dysentery and diarrhea, and inflammatory skin disease. Has
anti-inflammatory, expectorant, and diuretic properties. Very safe; studies
indicate that Boswellia produces none of the adverse effects commonly
associated with anti-inflammatory pharmaceuticals, such as ulcers,
gastritis, and adverse cardiovascular effects. Recent studies confirm its
value for rheumatoid arthritis and osteoarthritis, musculoskeletal pain in
general, and ulcerative colitis and Crohn’s disease. Also effective for
inflammatory skin diseases such as psoriasis and for bronchial asthma.
Inhibits both cyclooxygenase and lipoxygenase enzyme systems, thus
reducing inflammation by reducing production of proinflammatory
mediators of pain.

Dosage of Powdered Herb:

Dogs: 10-20 mg/kg BID

Cats: 5-10 mg/kg BID (liquid forms are available)

Analgesic, anti-inflammatory, antiviral. Traditional uses include asthma,
rheumatoid arthritis, leprosy, and viral hepatitis.

Improves circulation, especially in nervous tissue. Traditional uses include
topically for wound healing and internally as a nervine and brain tonic;
improves memory. Benefits the heart, possesses anti-inflammatory and
diuretic properties as well. Other plants have also been called Brahmi
(Bacopa monnieri).

Bark of the plant improves circulation, digestive function, and respiratory
function. Traditionally used for colds, sinus congestion, bronchitis, and
dyspepsia.

A member of the mint family, this plant is found commonly at altitudes
>1000 ft and <8000 feet, growing on dry, sunny slopes. The roots
and leaves are the parts most commonly used. Active principle is
forskolin, which is a diterpene volatile oil. Forskolin activates cyclic

adenosine monophosphate (cAMP), which regulates involuntary smooth
muscle activity, inhibits platelet aggregation and mast cell degranulation,
has a positive ionotropic effect on cardiac muscle, and normalizes blood
pressure. One indication for Coleus forskohlii use is conditions of the
cardiovascular system. Forskolin has been studied extensively for its
ability to lower intraocular pressure in glaucoma patients. It also has
antihistaminic activity and can be effective in atopic and asthmatic
patients. Its platelet aggregation-inhibiting properties make it useful for
patients to help prevent strokes and occlusive coronary artery disease.
Studies have also shown that this herb has the ability to promote thyroid
hormone production.

Dosage:
Dogs: 5-10 mg/kg BID
Cats: 2.5-5 mg/kg BID
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and

Common Names

Commiphora mukul;
Indian bedellium
Guggul;
gum-guggul

Coriandrum sativum
Coriander

Curcuma longa
Turmeric

Cyperus rotundus
Cyperus

Didymocarpus
pedicellata

Dolichos biflorus
Horse gramplant

Eclipta alba
Trailing eclipta,
False daisy

Elettaria cardamomum
Cardamom

Emblica officinalis, AKA
Phyllanthus emblica
Indian gooseberry

Ayurvedic
Name
Guggul

Dhanya

Haldi or Hardira

Motha or
Mustaka

Pathar phori

Kulatha

Bhangra

Amla

Actions and Applications

A resinous gum derived from the sap of a tree. Guggul addresses lipid
metabolism, thyroid metabolism, and benefits digestive function.
Traditional applications include rheumatoid arthritis, obesity, dermatologic
conditions, and lower urinary tract disorders. Topically, guggul has been
used as a gargle for gingivitis, periodontal disease, and chronic tonsillitis.
Guggul has been extensively studied with respect to its hypolipidemic,
cholesterol-lowering and antiatherosclerotic activities. These studies have
determined that guggal’s impact on lipid metabolism results from the
thyroid-stimulating activity of a ketosteroid—guggulsterone—found in this
resinous extract.

Also known as cilantro or Chinese parsley. Indications include urinary tract
infection, vomiting, indigestion, sore throat, dermatitis, hay fever, and
allergies. It has diuretic and carminative (relieves gastrointestinal gas)
activities.

This rhizome is one of the most common culinary spices in Indian cooking.
A member of the ginger family of herbs, it is used both fresh and dried
for medicinal and culinary purposes. Indications include as a first line of
defense following trauma. It has a global effect on all tissues in the body.
It may be used as an anti-inflammatory agent. Studies have shown a
comparable anti-inflammatory benefit to the nonsteroidal anti-
inflammatory drug phenylbutazone, with inhibitory activity of both the
cyclooxygenase and lipoxygenase proinflammatory enzyme systems. It
provides hepatoprotective activity and functions as a choleretic and
cholegogue. Turmeric’s antioxidant properties have been extensively
studied, and it has been shown to reduce the adverse effects of
chemotherapy. Its early use as a culinary herb stems from this herb’s
antimicrobial activity, which aided in food preservation during a period of
history that did not possess refrigeration.

Dosage of dried herb:

Dogs: '/,-1 tsp BID

Cats: '/, tsp BID

Curcuminoids (nutraceutical derivative of turmeric):

Dogs: 5-10 mg/kg BID

Cats: 2.5-5 mg/kg BID

The dried tuberous root is fragrant, and the essential oil derived from it is
used in perfumes. The roots possess diuretic, diaphoretic, and astringent
properties. Medicinally, it is used for gastrointestinal complaints.

(Means in Sanskrit: “that which breaks the stones”). Indications include
upper and lower urinary tract disease, splenomegaly, hepatomegaly and
cardiovascular disease.

A culinary edible bean that is cooked or fried before use, with both
astringent and diuretic properties. Indicated for urinary tract disorders.

This herb is indicated for splenomegaly and hepatomegaly. It also has a
reputation for stimulating hair growth. It is a cholegogue.

Colds, cough, bronchitis, asthma; improves intestinal absorption.
Antiemetic, antieructation effect when combined with fennel. Excellent,
safe digestive stimulants. Improves spleen function, scours phlegm from
lungs and gastrointestinal tract, addresses Kapha pathology.

(Also known as Amlaki.) Rich source of bioflavonoids and vitamin C. A plum-
sized fruit containing up to 700 mg vitamin C per fruit. Rasayana,
adaptogenic herb; indicated for anemia, asthma, bleeding gums,
diabetes, colds, chronic lung disease, hyperlipidemia, hypertension, yeast
infections, scurvy, and neoplastic conditions.

Dosage of dried herb:

Dogs: 10-20 mg/kg mg BID

Cats: 5-10 mg BID

Continued
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and

Common Names

Equisetum arvense
Horsetail

Foeniculum vulgare
Fennel seeds

Ferula foetida
Asafetida

Glycyrrhiza glabra
Licorice root

Gymnema sylvestris
Gymnema

Indian coral powder

Mucuna pruriens
Cowhage or cowitch

Mimosa pudica
Sensitive plant

Mentha spp
Mint

Momordica charantia
Bitter melon

Myristica fragrans
Nutmeg

Ocimum bacillicum
Sweet basil;
holy basil

Ayurvedic
Name

Saumph

Hingu

Mulethi or
Yashtimadhu
Gurmar

Kavach apikachlu

Lajja or Lajwanti

Karela

Jaiphala

Tuls

Actions and Applications

A mineral-rich herb that provides substantial amounts of silica and other
minerals extracted from the soil and converted to a colloidal, water-
soluble form. It has diuretic properties and is used in the treatment of
patients with arthritis and pulmonary tuberculosis.

Commonly used for abdominal discomfort, dyspepsia, bloating, and colic.
As a galactagogue, fennel stimulates milk production in lactating females,
and as an emmenagogue, fennel promotes menstruation. Fennel has also
been used for cystitis, to relieve the burning sensation during urination.

Plant resin. Used for indigestion, flatulence, abdominal distention, colic,
constipation, arthritis, and epilepsy. Potent herbal, given orally, is effective
for colic; can also be used topically for abdominal discomfort. Expels
roundworms and flatulence. Improves appetite.

Traditionally used for cough, cold, bronchitis, sore throat, laryngitis,
stomach ulcers, gastric hyperacidity, and painful urination.

Traditionally used for dyspepsia, as a diuretic, and for snakebites (both
internally and topically); most valuable application is for diabetes.
Research has determined that the triterpene saponins contained in the
leaves of Gymnema provide its hypoglycemic activity. These studies have
also shown that Gymnema has an effect only on the blood sugar levels of
patients with diabetes; normoglycemic patients are unaffected by it.

Derived from the marine invertebrate calcific skeleton of coral, this mineral
herb is a rich source of calcium and magnesium. This mineral herbal
product has traditional uses for cardiac disease, as a laxative, as a
calmative agent, and for its diuretic properties.

A member of the legume family, this climbing tropical plant is consumed
as a vegetable in India. The active medicinal principle is found in the
seeds, which contain four alkaloids (macunine, macunidine, prurienine,
and prurieninine) and several other bioactive phytocompounds such as
dopamine, lecithin, and glycosides. Traditionally, the seeds are used as a
tonic, stimulant, diuretic, purgative, emmenagogue, and aphrodisiac. The
roots of this plant have been shown to produce uterine contractions.
Indications for use include neurologic disease, renal infection, and dropsy.
The hairs covering the seed coat of this plant are used as a vermifuge.
Human patients with Parkinson’s disease have benefited from this
botanical medicine because of its dopamine content.

An oil extract of the seeds of this plant has been used traditionally for
conditions of the urinary tract. The aqueous extract of the leaf is used
topically in dressings for sinus conditions, sores, and hemorrhoids.

Addresses respiratory, digestive, nervous, and cardiovascular conditions.
Indications include colds, fever, sore throat, laryngitis, headache,
dyspepsia, nervousness, and agitation.

Treats worms, digestive disorders, and skin diseases. Studies have
demonstrated a human immunodeficiency virus (HIV)-inhibiting effect.
Major herb for lowering blood glucose in diabetic individuals.

Applications include abdominal discomfort, diarrhea, and intestinal gas. Also
used for insomnia and anxiety. Improves intestinal absorption of nutrients.
Considered to be beneficial for patients with inflammatory bowel disease.

Antitussive, sinus congestion, headache, arthritis, rheumatism, fever, and
abdominal distention. Possesses rejuvenative and stimulating properties,
as well as antiviral, antibacterial, antifungal, and anthelmintic activity.
Additionally, basil leaves have been found to be anti-inflammatory,
antipyretic, diuretic, carminative (reduces gastrointestinal gas), demulcent,
diaphoretic, expectorant, and cardiotonic in action. In addition to the
leaves, the seeds of sweet basil are demulcent, diaphoretic, diuretic, and
stimulating. Commonly used for chronic constipation and hemorrhoids,
and topically as a poultice for skin sores or sinus congestion.
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and

Common Names

Phyllanthus niruri or
Phyllanthus amarus
Stone breaker,
shatter stone

Picrorrhiza kurroa
Yellow gentiana

Piper longum
Long pepper

Piper nigrum
Black pepper

Plantago ovata
Blond psyllium
Sponghel psyllium

Punica granatum
Pomegranate

Raphanus sativa
Black radish seed

Rauwolfia serpentina
Serpentine root

Rosa damascene

Ayurvedic
Name
Bhuivali

Kutkin or Kutki

Pippili

Marichi

Isapghul

Dadima

Muli

Chota card

Actions and Applications

Actions include astringent, stomachic, and diuretic. Therapeutically, this
plant addresses conditions of the liver, including jaundice and viral
hepatitis B. Proven to possess antibacterial properties contained in the
alkaloid fractions of the leaves, Phyllanthus can also be used for chronic
diarrhea and infections of the genitourinary tract.

Dosage:

Dogs: 10 mg/kg TID

Cats: 5-10 mg/kg TID

A small, hairy perennial herb. The rhizome contains the active principles
kutkin, picroside-1, and kutkoside-1. Actions include hepatoprotection,
mild laxative, cholegogue, anthelmintic, and antifungal. Has been
shown to lower serum cholesterol in humans. Has been used in
hyperbilirubinemic and epileptic patients. Other indications include
amebiasis, giardiasis, and hepatitis.

Antiparasitic, expectorant. Benefits the liver, spleen, and lymphatics and
is considered to be a blood “cleanser.” Studies have demonstrated this
herb’s ability to increase secretory immunoglobulin A (IgA). Improves
circulation, digestion, and immune function. Active ingredients of this
herb include piperine, piplartine, sesamin, piplasterol, pipelonguminin,
steroids, and glycosides. The roots and fruits of this plant are used
traditionally for diseases of the respiratory tract and as an analgesic and
counterirritant for musculoskeletal pain and inflammation. It is used as
a snuff for coma or drowsiness. It is also used as a cholegogue for
gallbladder disease.

Improves digestion and circulation. Helps to remove toxins via the colon;
addresses obesity, sinus congestion. Hemostatic and anthelmintic agent.
Use caution and lower doses in patients with inflammatory conditions—
may aggravate.

In ethnoveterinary usage, Psyllium seeds are mixed with guar gum and used
as cattlefeed. The dried seeds and husk are used for their demulcent,
emollient, and laxative properties. Conditions commonly addressed by
this herb include chronic constipation, amebic and bacillary diarrhea
secondary to irritant conditions in the gastrointestinal tact, colds and
coughs, bronchitis, rheumatism, kidney disorders, and urethritis.

The fruit, fruit rind, bark, and root of this plant contain the active medicinal
principles. The fruit is used for sore throat, ulcers, colitis, conjunctivitis,
and anemia. The bark has been found to have anthelmintic properties
and activity against pinworms, roundworms, and tapeworms.

The extract is used for liver disease and hemorrhoids, flatulence,
amenorrhea, dyspepsia, strangury, cough, and paralysis.

Traditional uses cover a variety of ailments from snakebite to mental illness.
This herb is the source of the pharmaceutical drug reserpine, and it
contains other alkaloids such as rescinnamine and desperindine. Rauwolfia
is used in the management of hypertension. Rauwolfia exerts its effects via
regulation of neurotransmitter metabolism at nerve endings. With more
than 50 bioactive alkaloids in Rauwolfia, its biological activity is more
complex than that of reserpine alone. Human hypertensive patients
describe a general sense of euphoria, as well as a slowing of the pulse
following ingestion of Rauwolfia. It has also been found that Rauwolfia
exerts a calming effect on anxiety states. Because of the effect of
Rauwolfia on blood pressure, it should be used at lower doses initially,
while the patient is adapting to this powerful herb.

Derived from rose petals, this herb exerts a cardiotonic effect. It is also
known for its actions as a calmative and digestive tonic.

Continued
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and
Common Names
Rubia cordifolia
Indian madder,
dyers madder
Santalum album
Sandalwood

Saxifraga ligulata

Sesamum indicum
Sesame seeds
Shilajit or Sheelajeet

Solanum nigrum
Garden or black
nightshade

Swertia chirata
Chiretta
Nepalese neem

Syzygium caryophyllata;

Lavang caryophyllus
aromaticus; Eugenia
caryophyllata
(all synonyms)
Cloves
Tephrosia purpura
Wild indigo
Terminalia arjuna
Arjun, Terminalin
Terminalia belerica
Belleric myrobalan

Terminalia chebula
Myrobalan

Tinospora cordifolia,
Gulancha tinospora

Ayurvedic
Name
Manjit

Chandana

Pakhanbhed

Til

Makoi

Kirat

Dhamasia
Arjun

Bahera or
Bibhitaki

Haritaki

Guruchi

Actions and Applications

A vine found in the western Himalayas. Its leaves have tonic, antiseptic, and
antidiarrheal activities. A tea made from both the leaves and the stem is
effective in addressing dermatitis and as a vermifuge.

Traditional uses include ophthalmic conditions, conditions of the
genitourinary tract such as cystitis, urethritis, and vaginitis, and acute
dermatitis, herpes virus infections, bronchitis, palpitations, and heatstroke.

Known as “the plant which breaks rocks in order to grow.” The rhizomes
contain the active principles, including tannins, which are astringent,
diuretic, laxative, and lithotropic (which is from where it derives its
name). Clinical indications for its use include kidney and urinary bladder
stones, diarrhea, splenomegaly, and renal and pulmonary disease.

Useful for chronic cough, weak pulmonary system, chronic constipation,
gingivitis, and hair loss.

A thick organic mineral solution containing low-molecular-weight organic
compounds. This “exudate” is found oozing out from the base of steep
rock formations. It is considered to be a Rasayana herb, with far-reaching
health benefits as a rejuvenative tonic. In clinical applications, shilajit
addresses infections of the genitourinary tract, bronchial asthma, and
conditions of the upper gastrointestinal tract and stomach.

Possesses antiseptic, analgesic, and antiprotozoal activities in its use for
hepatitis and rheumatoid arthritis. Hepatoprotective, antiulcer activity,
anti-inflammatory.

Traditionally used for liver disease and as a “blood purifier.” This herb
lowers fevers, benefits the stomach, and has anthelmintic properties.

Dried flower buds contain the active principles. Stimulant, expectorant,
carminative, analgesic, and aphrodisiac. Indicated for colds, coughs,
asthma, indigestion, toothache, vomiting, hiccough, laryngitis,
pharyngitis, hypotension, and impotence. Note: Cloves have been found
to possess a toxic principle that affects cats, but not dogs.

Used in cirrhosis of the liver, lymphatic blockage, and edema.

Traditionally, this herb has been used in the treatment of patients with
cardiovascular disease.

Tall tree widely distributed throughout India and the foothills of the
Himalayas. The fruit, which is rich in tannins, is used. Studies have
demonstrated a beneficial impact on patients with asthma and chronic
sinusitis. Its actions are antihistaminic, antitussive, antibacterial, antifungal,
and antiyeast. Astringent, hemostatic agent, expectorant, and laxative.
Commonly used in dysentery, bronchitis, and hepatitis This herb is used
to balance Kapha body types.

Derived from a large tree, the fruit, which is used medicinally, is rich in
tannins and a plant sterol, beta-sitosterol. Studies indicate antiviral,
antiyeast, antihistaminic, anti-inflammatory, laxative, and antibacterial
activities for this herb. Antibacterial activity includes effectiveness against
E. coli, Salmonella typhosa, Salmonella paratyphosa A, B, and C, Cholera,
Shigella, Klebsiella, and Pseudomonas. This herb balances the Dosha, Vata.

Whole plant used in scabies in swine. The vine is used to improve appetite,
for dyspepsia, and to address internal parasites in ruminants and poultry.
The stem, root, and whole plant are used in sprains, abscesses, tumors,
wounds, broken horns, cracked tail, and anthrax; as a galactagogue; and
in the treatment of patients with pneumonia, asthma, cough, swelling of
the lungs, colic, constipation, tetanus, pox, and compound fracture. Anti-
inflammatory, antispasmodic, and antipyretic properties.
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Quick Guide to the Most Commonly Used Ayurvedic Herbs in Veterinary Practice—cont’d

Botanical and
Common Names

Trachyspermum ammi,
AKA Carum copticum

Wild celery
Tribulus terrestris
Caltrops

Trigonella foenum-
graecum
Fenugreek

Triphala

Tylophora indica
Emetic swallow
wort

Valeriana officinalis

Withania somnifera
Winter cherry

Zingiber officinale
Ginger

Ayurvedic
Name
Ajwain

Gokhrshur

Methi

Anantamul

Tagar

Ashwagandha
Rasayana herb

Adarak = fresh
rhizome;
Sunthi = dried

rhizome

Actions and Applications

Ajwain wild celery seeds. Digestive and respiratory effects. Useful for colds,
laryngitis, asthma, cough, colic, indigestion, and arthritis. Addresses Vata-
type diseases.

The spiny fruit of this herb contains sapogenins, diosgenin, gioenin,
chlorogenin, and ruscogenin, among others. The calcium-rich leaves are
used in cooking as a calcium supplement. The fruits of this plant are both
tonifying and diuretic. Its traditional uses include urinary tract infections
and stomach pain, and as a lithotriptic. The roots are known to improve
appetite.

This herb benefits the diabetic patient; improves lipid metabolism and
digestive function. It is also used for bronchitis and chronic cough, colds
and flu, allergies, and arthritis.

Not a single herb, but a combination of three herbs that synergistically
produce a unique effect in combination that is different from each herb'’s
individual activity. It consists of a combination of the fruits of Terminalia
chebula, Terminalia bellerica, and Phyllanthus emblica, AKA Emblica
officinale (Amla). Although this herb has many applications, Triphala is
most commonly used in its capacity as a rejuvenating or Rasayana
formula and for its digestive benefits. This herb is covered in greater
detail earlier in this chapter.

Traditional uses for this herb include respiratory conditions such as asthma,
bronchitis, whooping cough (Bordetella bronchiseptica), dysentery, and
diarrhea. It has also been recommended for rheumatism and gout.
Tylophora, when used at higher dosages, has emetic and purgative
effects.

The root contains the active principles, which are most frequently used for
conditions of anxiety. Valerian has sedative, anxiolytic, and muscle
spasm-relieving properties.

Similar to ginseng, has rejuvenating qualities; adaptogen, promotes health
and longevity. Indications: Immune system enhancement, anemia,
inflammation, bacterial infection, and diarrhea. Soothing to the nervous
system, can benefit epilepsy patients.

This commonly used culinary spice has stimulating, diaphoretic,
expectorant, carminative, antiemetic, analgesic, and anti-inflammatory
activities. Similar to its cousin turmeric, ginger reduces inflammation
by inhibiting enzymes of both the lipoxygenase and cyclooxygenase
pathways. Indications include colds, fever, nausea (is safe enough to
be used by pregnant woman for morning sickness), motion sickness,
vomiting, eructation, abdominal discomfort, headaches, heart disease,
laryngitis, and arthritis. As do most culinary herbs, ginger possesses
antimicrobial activity. Comparison studies have found ginger’s antiemetic
effect to be comparable with that of metoclopramide. Ginger is
considered the “Universal medicine,” because it balances all three Doshas:
Vata, Pitta, and Kapha.

Sodhi, 2003.
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SAFETY OF AYURVEDIC HERBS

The Centers for Disease Control and Prevention (CDC)
published a Morbidity and Mortality (MMWR) Weekly Report
on July 9, 2004, entitled “Lead Poisoning Associated With
Ayurvedic Medications—S5 States, 2000-2003” (MMWR,
2004). In this study, 12 cases of lead poisoning among
adults in five states were associated with the ingestion of
Ayurvedic formulations. The report goes on to state the
following:

“In this report, the majority of persons affected were of Asian

Indian or East Indian descent. Several of the Ayurvedic med-

ications analyzed did not contain lead. However other

Ayurvedic preparations have been analyzed to contain from
0.4 to 261,200 ppm lead.”

Certain branches of Ayurvedic medicine, as it is prac-
ticed in Asia, consider heavy metals to be therapeutic and
encourage their use in the treatment of patients with
certain ailments. All subjects in this study received their
Ayurvedic medications in India or Nepal.

Although this is not a very large cross section of the
total population at risk who are taking Ayurvedic med-
ications, it is important to note that these formulations
all had their origins in India. Most Ayurvedic preparations
that are sold in the United States and Canada have been
manufactured specifically for the Western consumer. It is
important that the consumer query the company very
closely when locating a supplier for Ayurvedic herbal
products; he or she should demand to see certificates of
analysis that guarantee product purity.

INTERNATIONAL BIAS AGAINST
AYURVEDIC MEDICINE

Singh, in his article published in India in 2000 in the Bul-
letin of the Indian Institute for the History of Medicine
describes the systematic bias against India that charac-
terizes Western literature on the history of medicine. The
author notes that many writers have “ignored the con-
tributions of India in the development of medicine
entirely,” and other writers have “relegated India’s role
much behind other civilizations.” He goes on to state:
“Unnecessary and deliberate controversies on the dating
and origins of Ayurveda have been elaborated by Western
authors to emphasize the primacy of Greek versus Hindu
medicine” (Singh, 2000).

In another Indian publication, an Indian physician
writes,

“It has been very difficult to get a contemporary view of
Ayurveda because Indian doctors trained in allopathic medi-
cine have become Westernized in their approach to medicine,
so that they have lost touch with the deeper meaning of
Ayurveda. On the other hand, most contemporary commen-
taries on ancient Ayurvedic texts have been written by
Ayurvedic physicians (with a few notable exceptions), which
naturally have the disadvantage of being written by people
closely involved in the subject, thus lacking a detached view.”

(Dahanukar, 1989)

INFORMATIONAL RESOURCES

This chapter on Ayurveda has been carefully revised from
its first publication (Schoen, 1998). Dr. C. Viswanathan,

an Indian physician and orthopedic surgeon, reviewed
that first chapter on the Web site of the Task Force for
Veterinary Science. In his review, Dr. Viswanathan found
a number of errors in the text directly related to the
details of Ayurvedic history and philosophy.

In an honest attempt to correct these errors and avoid
any further errors, this chapter has been reviewed for
accuracy of content by the editors of the text Ethnovet
Heritage: Indian Ethnoveterinary Medicine: An Overview
(Anjaria, personal communications, 2004; Anjaria, 2000):
Professor Jayvir Anjaria, who has completed 12 years
of clinical veterinary field work treating animals with
Western and Ayurvedic medicine; 20 years in research,
teaching, and administration; and 14 years of consul-
tancy with the pharmaceutical industry; Professor
Shailendra Dwivedi, an Indian veterinarian with 23 years
of experience as a teacher and extension scientist at the
Indian Veterinary Research Institute (IVRI) Izatnagar; and
Dr. Minoo Parabia, who has a Doctor of Philosophy
degree in Ethnobotany and Taxonomy, has earned an
honorary Ayurveda diploma, and treats about 100
patients free of cost (including daily medicine provisions)
as his service to society.
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Evaluating, Designing, and
Accessing Herbal Medicine Research

Kerry Martin Bone

n ongoing debate among herbalists and

natural therapists involves what role, if

any, science must play in the future of
herbal medicine. Some feel that the traditional basis of
herbal medicine provides a completely adequate therapy
and that the scientific investigation of herbs or herbal
therapy has little to offer. They caution that the whole-
sale incorporation of scientific methods into the practice
of herbal medicine will result in adverse changes—
changes that will make herbal medicine less than what it
is today. They fear that herbal medicine will lose its tra-
ditional basis, its insight, and its soul. Perhaps it will
become a sick hybrid that is neither scientifically sound
nor valid as a therapy; possibly, herbal medicine will
become totally reductionist, with herbs, similar to many
modern drugs, used only for superficial symptom control.

Among some herbalists, science is seen as a technique for

information gathering that is inferior to the knowledge

derived from insight, inspiration, and intuition.

The more eloquent among herbalists argue that herbal
medicine does not involve just complex medicines but
rather requires a complex therapeutic approach that can
be difficult to capture in clinical trials for the following
reasons:

e Treatments are individualized, which makes difficult
the design of meaningful clinical trials. One attempt
that has been made in this direction is a clinical trial
that included patients with irritable bowel syndrome
in which individualized treatments were compared
against a standard formulation and a placebo under
double-blind conditions (Bensoussan, 1998).

e The patient—practitioner relationship counts. In other
words, herbalists often reject the claim that the inabil-
ity to eliminate observer bias in uncontrolled trials
makes findings invalid in all cases, and that the rela-
tionship itself is therapeutic.

e Treatments may be provided for chronic diseases with
waxing and waning signs. How can this be adequately
addressed in trial design? Treatment effects may not be
as simple as the disappearance of a single objective
symptom. How can measures of well-being be incor-
porated into research design?

CHAPTER

Although many of these considerations have bases in
truth, it is not necessarily valid to reject scientific meth-
ods completely. First,the differentiation should be made
between science and what can be called “scientism.”

Science is a method for gathering and organizing infor-
mation obtained from the natural environment. It is a
very useful tool for gaining new information. Science is
used to find truth, but this truth is never absolute. It is
always relative to the particular conditions imposed by
the information gathering. Moreover, science is always
about theory. Hence, a good scientist accepts that a large
body of information and knowledge is unknown to
current science. This unknown knowledge can and will
affect the scientific truths of today. In other words, much
of what is accepted as obvious and true today will prove
to be untrue in the future—this is the process of science.
For example, in the 19th century, it was obvious and true
to all scientists that light traveled in straight lines.
However, Einstein later proved this to be untrue. This
condition of scientific inquiry can be expressed in
another statement that is relevant to the debate about the
validity of natural medicine: Absence of evidence is not
the same as evidence of absence. That is, if a phenome-
non has not yet been measured in a scientific experiment,
this does not necessarily mean that it is non-existent.

By contrast, scientism can be defined as a philosophi-
cal approach that accepts only that current scientific
theories define the truth. For example, the human body
functions only as a biochemical machine because this is
current scientific theory. According to scientism, the exis-
tence of an organizing life force is not possible because it
has not been established in a way that is acceptable to
modern scientific methods. Not all scientists subscribe to
scientism, and it is scientism that natural therapists
should have concerns about—not open-minded scientific
inquiry.

Used properly and in context, good science has much
to offer. But what is the proper context for herbal medi-
cine? Phytotherapy has been defined as the positive
incorporation of science and tradition. In particular, sci-
entific investigation is useful for providing the solid,
factual, background information that any therapist
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needs. For example, science can tell us that Ginkgo biloba
is good for circulation, or that Hypericum perforatum is a
valid treatment for depression. However, traditional con-
siderations will often be more relevant in guiding the
phytotherapist regarding when to apply this information
in a clinical situation. In this context, science is just one
tool to be used in the consulting room. During a consul-
tation, a good practitioner will assess the patient, whether
human or animal, as an individual, using insight, logic,
and common sense and supported by the appropriate use
of scientific information. The treatment of the patient as
an individual can never be outweighed by results of
double-blind clinical trials.

At the other extreme, phytotherapists or natural ther-
apists who embrace scientific information should be on
guard against pseudoscience. The risk is serious that poor
science or pseudoscience will render natural medicine an
ineffective therapy. Characteristics of pseudoscience that
allow its recognition include the following:

e Hypotheses presented as undisputed facts. The claim
that Echinacea should not be used in autoimmune
disease is one current example

e Hypotheses that can be neither proved nor disproved,
that is, circular arguments

e Conclusions based on insufficient evidence

e Extrapolating excessively from a narrow context of
results, for example, extrapolating from in vitro data to
clinical situations without consideration of factors such
as dose, metabolism, absorption, and distribution of
active compounds

¢ Quoting obscure or old studies, or studies not published
in peer review journals (a peer review journal is one for
which accepted experts review papers for scientific
quality before the time of their publication)

e Use of theories that are no longer accepted, for
example, outdated theories about the nature of cancer

e Claim of scientific persecution (this does occur, of
course, but is often used as an excuse for poor science)

e Development of theories that bear no relationship to
experimental findings

e Use of scientific methods that are inappropriate for the
purpose of proving or disproving a hypothesis
Science can develop and is developing phytotherapy

by providing new information. However, many complex
issues remain to be resolved, particularly in the field of
pharmacologic research on herbs and its implications for
quality, safety, and efficacy. If we do not get the science
right by adapting experimental protocols to the particu-
lar requirements of doing good phytopharmacologic
research, results will be at best useless and at worst down-
right misleading.

DESIGNING RELEVANT HERBAL
MEDICINE RESEARCH

Ideally, pharmacologic research on herbs can provide evi-
dence of activity (proof of efficacy), an understanding of
how they work, information about quality and safety,
leads for new applications, and supporting evidence for
the use of whole extracts in preference to isolated
chemicals.

Modern Drug Discovery

In modern drug discovery, the sequence of events usually
occurs as follows. Desirable pharmacologic properties for
treatment of patients with a particular disease are specu-
lated. The search begins for chemical agents that have
these properties in the right potency. They must lack
other properties that cause undesirable adverse effects.
Compounds may be natural, nature derived, or synthetic.
Test tube and animal research precede any testing in
humans, and most compounds do not make it! (Only one
herbal product has been developed in this way: Ginkgo
biloba.) Resultant drug medicines are often prepared
around a one-dimensional, receptor-based, reductionist,
mechanistic approach to disease, for example, suppress a
particular aspect of the immune or inflammatory
response, raise levels of a neurotransmitter, and so forth.
In other words, it is often anticipated how the drug will
work with consideration of the active mechanism.

Phytopharmacologic Discovery

The term phytopharmacology as used here applies to
research on herbs as medicines. This is distinct from the
copious research aimed at discovering new chemical enti-
ties (drugs) in plants, which are often exotic or toxic and
unknown to the main herbal traditions.

Essential differences between modern drug discovery
and the way research is conducted on medicinal plants
relate more to cultural, socioeconomic, and regulatory
issues than to inherent differences between the subject
materials. In phytopharmacologic discovery, we usually
start with human use. Only then might scientists become
interested in understanding how the herb works. It is
therefore possible that an herb might act through a phar-
macologic mechanism that has not yet been discovered.

So, with phytopharmacology, generally, some evi-
dence of clinical efficacy is found before a mechanism
of action is proposed. However, some differences relate to
the subject material, particularly the chemical complex-
ity and the fact that the plant is a living thing. Mecha-
nisms may be complex and numerous because of
chemical complexity. True mechanisms may be unknown
and multidimensional. Activity may be based on the rela-
tionship between patient and plant physiology (the med-
icine was once alive).

Why should phytochemicals have biological activity
in humans? Baker suggests an evolutionary kinship
(Baker, 1995). Enzymes in animals can share a common
ancestry with enzymes or proteins in plants. Phyto-
chemicals that are substrates of a plant enzyme may also
be capable of being substrates of the corresponding
human enzyme. In Baker’s examples, phytochemicals
interact with enzymes that metabolize animal hormones,
leading to hormone-like effects. One of the best examples
of this is glycyrrhetinic acid from licorice, which exerts a
potent mineralocorticoid effect without ever interacting
with mineralocorticoid receptors.

Herbs are complex. It was difficult enough to under-
stand exactly how a drug like aspirin, a single chemical
in use for more than 100 years, worked in the human
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body. The scientist who did so shared the Nobel Prize. In
the case of a chemically complex herbal extract, the task
is that much more difficult, perhaps even impossible with
today’s technology and today’s one-dimensional
approach to researching pharmacology and therapeutics.

Research techniques in phytopharmacology

It is worthwhile to examine the relative appropriateness

of the research techniques used in phytopharmacology.

On the face of it, these research techniques are the same

as those used in conventional research:

e Molecular level: analyzing effects on enzymes, nucleic
acids, proteins, etc.

e Subcellular level: analyzing effects on membranes and
organelles

e Cells: analyzing effects on whole cells such as hepato-
cytes, lymphocytes, etc.

e Organs: analyzing effects on whole isolated organs such
as heart, liver, etc.

e Animals: analyzing the whole animal response to an
intervention in laboratory animals such as rats and
mice

e Clinical: analyzing clinical effects on human or animal
patients in a controlled setting such as the randomized
controlled trial
These first four categories are studied as in vitro

models. Given the chemical complexity of herbs, the

uncertain pharmacokinetics of many phytochemicals,
and the fact that most herbs are already used in humans,
it is suggested that the best model for phytopharmaco-
logic research is the 6-foot rat (i.e., the human volunteer)
or other clinical patients such as dogs, cats, cows, and
horses, using the appropriate species as a model.
Limitations of the In Vitro Test in the Context
of Phytopharmacology: During an in vitro test, an
herbal extract comes into direct contact with test cells, as
shown in the diagram (Figure 7-1). Often, levels of expo-
sure are unrealistic. But the reality, after an herb is orally
administered, is very different, as is represented in the

next diagram (Figure 7-2).

In other words, the cells of the body experience a mod-
ified version of the herbal extract and are often exposed
to metabolites of the original compounds. Bowel flora

Figure 7-1 A diagrammatic representation of the in vitro test

for an herbal extract.

Figure 7-2 A diagrammatic representation of cellular
exposure after oral ingestion of an herbal extract.

(5 not absorbed)

5 phytochemicals
5 changed phytochemicals

play a special role here. In particular, some phytochemi-

cals that are active in in vitro tests are not even absorbed.

For this reason, extrapolation of in vitro research to whole

body systems must be done with great caution. For more

information on herbal pharmacokinetics and bowel flora
metabolism of phytochemicals, the reader is referred else-

where (Mills and Bone, 2000).

Examples of Phytopharmacologic Research on
Humans and Domestic Animals: So, in the face of
this uncertainty, the best research model for herbs is the
one that most closely resembles the clinical patient.
Listed here are some examples of pharmacologic research
that has been done on humans, but the same types of
research could be conducted in a veterinary context.

A number of opportunities exist in which one can cre-
atively devise herbal research using human volunteers.
Many uncertainties are dealt with using this type of
research, including extrapolation to the patient, bioavail-
ability, and dosage.

Examples include the following:

e Pharmacokinetics and bioavailability studies

e Ex vivo research on isolated cells. In this example, the
volunteer is administered the herb; then, cells such as
blood cells are removed from the person and are
studied to ascertain whether any of their features differ
from those before treatment; blood cells from someone
who did not take the herb (i.e., a control) are also
analyzed

e Use of noninvasive techniques (e.g., electroencepha-
lography [EEG], electrocardiography [ECG], ultra-
sound, positron emission tomography [PET] scans,
polysomnography)

e Change in physiologic function: hormone levels, urine
output and quality, hepatic biotransformation,
immune function, gastric acid output, etc.

e Performance: memory, cognitive function, intelligence
quotient (IQ), endurance, recovery

Research Linking Quality and Efficacy

The issue of being able to relate the phytochemical
content of an herb or herbal extract to its clinical efficacy
is one of the potentially most fruitful areas of

W .
15 phytochemicals ——— —— Effects

Isolated cells

- ©

—_—
——» Effects

o—

Cells in body
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phytopharmacologic research but also one of the most
complex, controversial, and difficult. Efficacy cannot
occur without quality, but which phytochemicals in a
plant define its quality from a therapeutic perspective?

The patient is a black box when it comes to many
herbs; we do not know what is happening in terms of
relating the clinical outcomes to the phytochemical input
(Figure 7-3). But as represented in Figure 7-4, we can break
the “black box” up into two components, whereby the
digestive tract acts as a filtering process and often an
agent of change (as discussed previously). If a plant com-
pound is not absorbed (or its metabolites are not
absorbed), we can probably discount its relevance from
the quality perspective.

So, first, we need to determine the bioavailable con-
stituents and then decide which bioavailable constituents
are active. If a phytochemical is bioavailable (or its
metabolites are bioavailable), this does not necessarily
imply that it is important for activity.

Valerian—The hunt for the “active constituent”

The complex issue of relating the phytochemicals in a
plant to its pharmacologic activity is well illustrated by
research on valerian (Valeriana officinalis). Research is
often too focused on hunting for the active constituent.
The example of valerian shows that the research empha-
sis over the years has shifted from one phytochemical
class to another (Schumacher, 2002). The question, still
not conclusively answered in the case of valerian, is
whether one class is more important than another (Mills
and Bone, 2000) (Box 7-1).

How to preserve or enhance quality in studies of
therapeutic efficacy
What can we conclude about quality in the face of this
complexity and uncertainty? In the absence of conclusive
evidence linking phytochemical components to human
therapeutic  activity, several pragmatic research
approaches can be used to preserve or enhance quality
and establish credible evidence for particular phyto-
chemicals as markers of quality:

1. Preserve as much as possible—qualitatively and quan-
titatively—the phytochemicals found in the fresh
plant. For example, with the globe artichoke, losses of
phytochemicals occur very quickly on poor drying

and ensure that levels of these components are opti-
mized. There might be many compounds—not just
one or one class of compounds. In the case of Hyper-
icum, in vivo or human research has demonstrated
that the following phytochemicals (or groups) have
antidepressant activity following oral doses: hypericin
and pseudohypericin solubilized by the oligomeric
proanthocyanidins (OPCs); hyperforin; and
flavonoids, in particular, hyperoside and isoquercitrin

(Butterweck, 2003a).

3. Prove a particular product works clinically, and then
ensure that all future products reflect the same phyto-
chemical profile. The best example of this is Ginkgo
biloba.

Referring to the first approach of preserving what is in
the fresh plant as much as possible, does that mean there
should be a preference for fresh plant tinctures? At the
risk of being controversial, the postulated advantages of
fresh plant tinctures are not supported by phytochemical
fact. There is too much water in a fresh plant for the direct
manufacture of a sufficiently concentrated preparation.
However, there is another important concern. The high
water content and the unquenched enzymatic activity
mean that phytochemicals are being decomposed as the
tincture is being made. Cichoric acid in Echinacea purpurea
is now a well-known example of this (Bauer, 1989).

Enzymatic activity can still degrade important phyto-
chemicals when the dried herb comes into contact with
gastric juices. So, placing dried herbs in capsules can
mean that enzymatic degradation starts again when the
herb enters the stomach.

The experiment represented in Figure 7-5 was carried
out in a simulated stomach and mimics what happens
when equivalent quantities of Echinacea tops are ingested
either as just the dried herb in a capsule or as an extract
in a capsule (Lehmann, 2002).Cichoric acid levels degrade
to almost zero for the dried herb, indicating that enzy-
matic activity is still present.

If an extract of the dried herb is often the best form to
use because it avoids the problem of enzymatic activity,
some important considerations should be observed:

e If compounds are known or suspected to be impor-
tant for activity, it must be ensured that they are

owing to plant enzymatic activity. BOX 7-1
2. Using pharmacologic models, determine which
bioavailable phytochemicals contribute to activity, Shifts in the Emphasis of Research
Up to 1950s Essential oil and alkaloids
R —— —_— i
Phytochemical mix —— Patient ——» Effects LEXAE VIS plifEies
—_— —_— 1980s Valerenic acids and (maybe) valepotri-
Figure 7-3 A representation of the patient as a black box a.te SRR [PeelVEs
in terms of clinical effects from an herbal extract. Which phy- 2002 Lignans (Schumacher, 2002)
tochemicals are important?
I ) Different ,
Phytochemical mix——| Digestive | chemical | pgogy [ Effects
tract mx —
/

Figure 7-4 A two-component representation of the patient as a black box.
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I TABLE 7-1
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Figure 7-5 Cichoric acid degradation: dried herb versus
extract.

optimized by extraction, but not at the undue expense
of others.

e Water is a poor solvent—yet it has been used tradi-
tionally. What do we make of this? For example, that
the astragalosides in Astragalus are not water soluble?

e The extraction should be optimized to the known phy-
tochemistry of the plant. For example, if it is resinous
or contains essential oil, use a high ethanol content.

Synergy, Addition, or Antagonism: Important
Issues in Phytopharmacologic Research

A concept that is often invoked by herbalists is that of
synergy. However, all the concepts listed here, namely,
synergy, addition, and sometimes antagonism, are impor-
tant in terms of understanding how an herb might act as
a whole.

With synergy, the combined effect of two or more
components is greater than that expected from their
arithmetic combination. The opposite is antagonism.
Additive effects, whereby several components are impor-
tant for activity, are likely to be more common. For a
more extensive discussion of these issues as they relate to
plant medicine, the reader is referred elsewhere
(Williamson, 2001).

It is important to note that synergy is not essential for
justifying the use of the plant as a whole extract; demon-
stration of additive effects from several different phyto-
chemicals is sufficient to justify this. Even in the absence
of additive effects, the complex action of a variety of
chemicals is a special characteristic of complex medicines.
Which phytochemical do you isolate as the drug if they
all contribute to the effect? An example of synergy can
be seen in Table 7-1 (Kisa, 1981).

In this study, the potentiating effect of the laxative
anthraquinone sennoside C on the purgative activity of
sennoside A was assessed in vivo. A lower EDs, (the
amount of material required to produce a specified effect
in 50% of an animal population) means greater activity.

Sennoside A : C Ratio EDs, mg/kg
10:0 11.1
9:1 8.1
8:2 7.2
7:3 6.2
5:5 6.9
0:10 11.2

EDso, the amount of material required to produce a specified effect
in 50% of an animal population.

The ratio of sennoside A to sennoside C that gives the
highest activity is similar to that which occurs naturally
in senna, and a synergistic effect between the two com-
pounds is demonstrated at this ratio. (If there was no
synergy, the ED;, for any mixture of sennosides A and C
would be in the range from 11.1 to 11.2 mg/kg.)

Enhanced bioavailability as a key aspect of synergy
The enhanced bioavailability of active phytochemicals
from whole plant extracts is one of the most compelling
arguments for using plant extracts, rather than isolated
chemicals. Although several examples are now available
in the literature, additional evidence of this phenomenon
is needed. The most likely (and readily studied) example
of synergy is that wherein an inactive component
enhances the bioavailability of an active phytochemical.

Established examples with which the bioavailability
from a complex extract is greater than that for the iso-
lated phytochemical include the following:

e Kava lactones from Piper methysticum are more bioavail-
able than isolated lactones (Mills and Bone, 2000)

e Hypericin and pseudohypericin are made more
bioavailable by the OPCs from Hypericum (Butterweck,
2003b)

e Daidzin from Pueraria lobata is more bioavailable than
is isolated daidzin (Mills and Bone, 2000)

The Gaps in Our Knowledge

A highly important current challenge in phytopharma-

cology is recognizing and addressing the gaps in our

knowledge of commonly used herbs. Despite their

common use, and in some cases good clinical trial

support for their activity, we still do not conclusively

know the following:

e How Echinacea acts on the immune system, and which
compounds are important

e How saw palmetto acts in benign prostatic hyperplasia

e How valerian acts on the nervous system

e The bioavailable compounds to be derived from
hawthorn

e The pharmacologic basis of chaste tree activity
Clearly, if we wish to get the science right and make it

relevant to commonly used herbs, there is a need to focus
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on answering these important questions. Recent advances
have been made with Echinacea (see later) and chaste tree
(Wuttke, 2003).

ECHINACEA: WHAT IS IMPORTANT?

It is relevant to discuss a new perspective on the complex
issue of Echinacea and what makes it work. The following
example serves to illustrate many of the issues outlined
previously in terms of linking quality to efficacy. In Pro-
fessor Bauer’s review of the literature, he proposed that
the following compounds have established immunologic
activity in pharmacologic models (Bauer, 1991):
¢ Alkylamides
e Cichoric acid
e Polysaccharides
e Glycoproteins
Support for glycoproteins and polysaccharides derives
only from in vitro research and human studies using
intravenous doses (Bauer, 1991). Support for lipophilic
components (cichoric acid and alkylamides) derives from
in vitro, in vivo, and human studies (Bauer, 1991).
Why should polysaccharides be regarded as quality
markers for Echinacea when
e No analytic methods are available to properly measure
them
e Research was conducted with the use of intravenous
treatments
e Poor bioavailability and absorption issues with oral
treatments create great uncertainty?

Historical Context

Before new research developments for Echinacea are dis-
cussed, its use as an immune herb must be understood
in its historical context. Information about the therapeu-
tic value of Echinacea first came from American Indian
tribes. Their use of Echinacea was then adopted by the
Eclectics, a group of doctors who were prominent in the
United States around the late 19th and early 20th cen-
turies. By 1921, Echinacea (specifically the root of E. angus-
tifolia) was by far the most popular treatment prescribed
by Eclectic physicians (Wagner, 1996). The Eclectics used
Echinacea for about 50 years, which is a relatively short
time in the context of traditional use. However, given
that the Eclectic use of Echinacea was based on tribal
knowledge, and that they accumulated extensive clinical
experience in its use, their traditionally used data are of
high quality. The best sources of such data are King's
American Dispensatory (Felter, 1983) and Ellingwood
(1993).

What is also important to note is that the reputation
of Echinacea as an immune herb came from solid tradi-
tional data generated by the Eclectics on only one form
of Echinacea—a fluid extract of the dried root of Echinacea
angustifolia extracted with the use of a high percentage of
alcohol. We can call this a “traditional Echinacea extract,”
and because it is extracted in a high percentage of
alcohol, the term lipophilic extract (fat loving) is also rel-
evant. In particular, the Eclectics defined good quality
Echinacea root “as imparting a persistent tingling

sensation,” which is a clear reference to alkylamide levels
as a quality indicator (Felter, 1983).

In Europe during the 1930s, the German herbalist
Madaus used E. purpurea because he was more successful
at growing this species. His interest in homeopathy led
him to use the stabilized juice of fresh E. purpurea tops.
This remains the most popular form of Echinacea in
Germany today (and contains very low levels of alky-
lamides). It is a hydrophilic extract of Echinacea.

Naturally, German scientists were interested in inves-
tigating how these new hydrophilic extracts of Echinacea
might work in the body and undertook a search for active
components. Polysaccharides possessing immunologic
activity were isolated from the aerial parts of E. purpurea
(Bauer, 1991). Some clinicians and scientists then mis-
takenly applied this research to the very different
lipophilic or traditional Echinacea preparations and came
to the conclusion that they were therapeutically inferior
because of their low or absent content of polysaccharides.
(The low levels of polysaccharides in traditional Echinacea
extracts are due to the low starting levels in the root and
the fact that high levels of alcohol do not effectively
extract these water-loving molecules.)

However, many phytotherapists remained uncon-
vinced. A key aspect of modern phytotherapy is a respect
for traditionally generated knowledge; this suggests that
a lipophilic extract of E. angustifolia root was the preferred
form. Some believed that the concept of polysaccharides
failed to explain what was unique about Echinacea and
expressed concerns about the low oral bioavailability of
such large polar compounds (Melchart, 2002). Because of
their important role in primary metabolism, all plants
contain polysaccharides. Moreover, the levels found in
Echinacea preparations are not high when compared with
mushrooms and other accumulators of polysaccharides
such as Althaea officinalis and Aloe species. It is possible
that Echinacea polysaccharides exert some unique and
potent pharmacologic actions on the immune system,
but this argument is not helped by research showing that
many polysaccharides have immunologic activity (Egert,
1992).

So, what was clearly needed was a different under-
standing of Echinacea, especially of the phytochemicals
important for the activity of traditional Echinacea prod-
ucts and their mode of action on the immune system.

New Insight Into Echinacea

These answers may have come in 2004, with the release
of a number of developments at the International Con-
gress on Natural Products Research, which was held in
Phoenix, Arizona. At this conference, several papers were
presented (as posters and oral presentations) that, when
combined, provide new insight into the possible mecha-
nism of action of traditional lipophilic extracts of
Echinacea. As was mentioned earlier, such extracts are
particularly rich in the phytochemicals known as
alkylamides (or alkamides), but they also contain caffeic
acid derivatives. (Caffeic acid derivatives include echina-
coside and cichoric acid, depending on the species of
Echinacea.)
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An oral presentation by Dr Reg Lehmann from
Australia presented important findings indicating that
only the alkylamides (and not the caffeic acid derivatives)
were found to be bioavailable with both an in vitro model
and observations from a placebo-controlled pharmacoki-
netic trial in healthy volunteers (Matthias, 2004). In par-
ticular, only alkylamides could be detected in the blood
plasma samples from volunteers taking an Echinacea root
extract in tablet form. No other phytochemicals known
to occur in Echinacea root were found in the plasma,
despite their being present in the tablets. (If Echinacea is
to have systemic effects on the immune system, then it
is likely that the phytochemicals responsible for this must
be systemically absorbed.)

These results were supported by an oral presentation
by Professor Rudi Bauer of Karl Franzens University in
Austria, whose team investigated the bioavailability of a
60% ethanolic extract of Echinacea angustifolia root in 12
healthy volunteers (Woelkart, 2004a). The alkylamides
were shown to be rapidly absorbed after oral ingestion of
the liquid.

Another significant discovery presented at the Con-
gress was the observation by two separate research teams
that the immune effects of Echinacea may be mediated by
the interaction of Echinacea alkylamides with cannabi-
noid receptors. A Swiss research team found that an in
vitro immune-modulating effect of a lipophilic Echinacea
extract (and individual alkylamides) on monocytes/
macrophages could be neutralized by the presence of
agents that block CB2 cannabinoid receptors (Gertsch,
2004a,b). Bauer, in collaboration with US scientists,
found that alkylamides from Echinacea were bound to
both CB1 and CB2 cannabinoid receptors (Woelkart,
2004b). In particular, certain alkylamides exhibited selec-
tivity for CB2 receptors.

Taken together, these developments presented at the
Phoenix conference suggest the hypothesis that the alky-
lamides are largely responsible for the systemic immune
effects of Echinacea lipophilic extracts, and that this
immune-modulating activity is (at least in part) due to
the interaction of alkylamides with cannabinoid recep-
tors, specifically, CB2.

Cannabinoid research has undergone a tremendous
transformation in the past 10 to 15 years. This progress
was made possible by the discovery of the cannabinoid
receptors (Berdyshev, 2000). Two cannabinoid receptors,
CB1 and CB2, were originally found because they were
activated by the major psychoactive component of mar-
ijuana (Cannabis sativa)—delta-9-tetrahydrocannabinol
(Grotenhermen, 2004). CB1 receptors are highly localized
in the central nervous system (CNS) and are believed to
primarily modulate behavior; CB2 receptors predominate
in immune tissues outside the CNS, especially the spleen,
and are believed to modulate immune function (Ralevic,
2003).

When the cannabinoid receptors were first discovered,
they were classified as orphan receptors because no
endogenous molecules were known to stimulate their
function. However, shortly thereafter, two major endoge-
nous cannabinoids (endocannabinoids) were isolated
(Grotenhermen, 2004). These are the arachidonic acid

derivatives anandamide and 2-arachidonylglycerol
(Grotenhermen, 2004). In fact, the structure of anan-
damide is strikingly similar to that of some Echinacea
alkylamides.

Cannabinoid receptors are remarkably preserved
across the animal kingdom, which suggests that they play
an important developmental and physiologic role
(Salzet, 2000; Fride, 2004). Much of the immune activity
of the cannabinoid system appears to be mediated by the
cytokine network. Cytokines include the interleukins
(e.g., IL-3, IL-6), tumor necrosis factor-alpha (TNF-o), and
the interferons (IFNs). Specific effects identified thus far
for anandamide include the following (Klein, 2000):

e Decreased proliferation in a breast cancer cell line

e Increased IL-3- and IL-6-dependent immune cell line
proliferation

e Increased IL-6 production in Theilervirus-infected
astrocytes

e Decreased interleukins, IFN-y and TNF-o. in human
peripheral blood mononuclear cells

These effects are similar to some of those found with
Echinacea alkylamides or with lipophilic Echinacea
extracts.

The research of the Swiss team was particularly insight-
ful into one aspect of the mode of action of Echinacea
alkylamides (Gertsch, 2004a). A lipophilic extract of Echi-
nacea purpurea strongly stimulated TNF-oo mRNA synthe-
sis in peripheral monocytes—but not TNF-o. production.
In other words, Echinacea-induced new TNF-o. transcripts
(mRNA) were not translated into TNF-o itself. When
monocytes were treated with lipopolysaccharide (LPS) or
endotoxin, a powerful stimulator of the immune system,
TNF-o. protein production is substantially increased.
However, coincubation of monocytes with LPS and Echi-
nacea extract resulted in a strong inhibition of this effect
of LPS.

Studies over a longer time span revealed additional
insights. TNF-oo mRNA was upregulated (around eight-
fold) by the Echinacea extract over a time span of 24
hours, whereas the constituent protein level of TNF-a was
not changed. However, LPS-stimulated TNF-o. protein
expression was potently modulated by Echinacea, result-
ing in significant inhibition (~40%) during the first 20
hours and a subsequent prolongation of TNF-o. produc-
tion. The authors were able to show that all these effects
of Echinacea extract on monocytes were produced by the
interaction of Echinacea alkylamides with the CB2 recep-
tors on these cells.

The results of this study suggest that Echinacea works
as a modulator or facilitator of the immune response,
rather than as an immune stimulant. In resting mono-
cytes, it prepares them for a quicker immune response by
inducing TNF-oo mRNA. However, in overstimulated
monocytes (as in the case of LPS), it first reduces and then
extends their response in terms of TNF-o production. In
particular, these key findings challenge the mythology
that traditional Echinacea extracts will “overstimulate and
wear out” the immune system, if taken continuously. On
the contrary, we now have evidence (also confirmed by
the Australian team) that Echinacea does not stimulate
resting immune cells and moderates the excessive and
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probably detrimental responses of overstimulated cells,
thereby prolonging their effective activity.

The importance of liver metabolism

The Australian research team also discovered some inter-
esting factors that appear to govern the human bioavail-
ability of Echinacea alkylamides. As was stated previously,
only alkylamides were found in human plasma after
ingestion of Echinacea tablets, but the levels were
extremely variable, and first-pass liver metabolism was
suspected as influencing this observation. The 2,4-diene
alkylamides (predominant in E. purpurea) were found to be
rapidly degraded by human liver microsomes; in contrast,
the 2-ene alkylamides (predominant in E. angustifolia)
were much more slowly degraded. More interesting was
the discovery that the 2-ene alkylamide, undeca-2E-ene-
8,10-diynoic acid isobutylamide, actually slowed down
the rate of 2,4-diene alkylamide degradation. The protec-
tive effect of this major alkylamide is a highly novel
finding, and it was deduced that only relatively small pro-
portions of this compound will result in a product with
enhanced bioavailability. This is the first work that sup-
ports the traditional use of E. angustifolia root preparations
in that the 2-ene alkylamides are not found in E. purpurea.
It also shows the value, from a pharmacokinetic perspec-
tive, of combining the root of E. purpurea with E. angusti-
folia. In other words, the alkylamides from E. angustifolia
enhance the bioavailability of those in E. purpurea.

Whole root extracts are still valid

Several other research groups are now of the opinion that
the alkylamides are the most important compounds for
the pharmacologic activity of traditional Echinacea
extracts. In addition to the teams discussed previously, a
Canadian group found that alkylamides at very low oral
doses significantly increase the phagocytic activity, as
well as the phagocytic index, of alveolar macrophages in
normal rats (Goel, 2002). Thus, a previously known
immune function of Echinacea (increased phagocytic
activity) can also be attributed to alkylamides.

Drugs that interact with CB2 receptors are under inves-
tigation at several research centers, and the temptation
will no doubt be there to isolate the Echinacea alkylamides
as a class of new immune-modulating drugs. However,
the other components of an Echinacea extract probably
serve a role in stabilizing the alkylamides, which are par-
ticularly prone to oxidation, and possibly have other
functions as well. Hence, the use of whole root extracts
is still preferable. On the other hand, growing, harvest-
ing, drying, and extraction techniques should be tested
and modified if necessary to ensure that good levels of
alkylamides are maintained in traditional Echinacea prod-
ucts. In addition, the inclusion of alkylamide levels (per
dose or per milliliter) on the label provides valuable and
clinically relevant quality information.

ACCESSING RESEARCH INFORMATION
ON HERBS

A number of databases and Internet sites can provide
useful access to research studies on herbal medicine. By

Useful Internet Databases on Herbs

PubMed: US National Library of Medicine Article Cita-
tion Database
http://www.pubmed.org

Agricola: US National Agricultural Library Article Citation
Database
http://agricola.nal.usda.gov/

APT Online (wildlife and zoo abstracts)
http://apt.allenpress.com/aptonline/?request=search-
simple

STN is a service that provides pay for access to several
relevant databases, including EMBASE, NAPRALERT, and
CHEMABS. The Website address is
http://stneasy.cas.org.

APT, Allenpress Titles; STN, Databases in Science and Technol-
ogy; EMBASE, Excerpta Medica pharmacologic and biomedical
database; NAPRALERT, Natural Products Alert; CHEMABS, Chem-
ical Abstracts database.

far, the most useful free site is PubMed, which is run by
the National Library of Congress in the United States (Box
7-2). Pubmed has now made available MedlinePlus
<http://medlineplus.gov/> . In addition to information
on prescription and over-the-counter medicines, Med-
linePlus includes over 100 herbal and supplement mono-
graphs from Natural Standard, an evidence-based,
peer-reviewed collection of information on alternative
treatments.

Note that most databases list titles and abstracts only.
Full papers can be obtained through medical libraries or
other services such as Infotrieve (Web site address:
www4.infotrieve.com). Alternatively, a polite email to
the author(s) often yields a prompt response. Most
authors are only too pleased to provide a portable docu-
ment format (PDF) copy of their article to interested
readers.

Many Internet sites contain interesting herbal research
and other medical data. A few of these are listed below:
e http://www.sciencedirect.com/

This is an Elsevier Web site that features the Journal of
Ethnopharmacology. The table of contents with abstracts
can be viewed for issues back to 1982. Abstracts can also
be retrieved by using the Author and Keyword Indexes,
although these are lists rather than search engines.

e http://www.herbalgram.org/herbalgram/index.html
This is part of the American Botanical Council’s Web
site; it provides information about its publication
HerbalGram—how to order it and so forth. Several arti-
cles from HerbalGram are listed for download. Further
information about other ABC publications (such as the
Herb Reference Guide), education, and services is also
listed.
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e http://www.botany.net/IDB/botany.html
This is a directory of sites with subject groupings of
crops, ethnobotany, herbal medicine, plant pathology,
poisons, and weeds. Against most of the Web addresses
is a one- or two-line explanation of the site.
e http://www.herb.umd.umich.edu/cgi-bin/herb/
This is the site of the Native American Ethnobotany
database; it provides very well-summarized information
but is referenced.
e http://www.rrreading.com/
This site contains information about how to subscribe
to Robyn’s Recommended Reading—a publication that
reviews herbal medicine literature. The site also con-
tains lists of recommended reading (books, journals,
and articles) and links to other sites.
e http://www.escop.com/epjcontents.htm
The European Phytojournal—the Official Newsletter of
the European Scientific Cooperative On Phytotherapy
(ESCOP)—free on the Web. Contents include the
following:
e Scientific papers from ESCOP international symposia
e Regulatory reviews of the status of phytomedicines
and phytotherapy in Europe
e Regular updates of research and clinical literature
e Links to relevant information resources and sites
e News of ESCOP national association, members,
and professional, educational, and other related
activities
e http://www.bl.uk/collections/health/amed.html
The British Library’s Allied and Complementary Medi-
cine Database (AMED). Comprises a selection of jour-
nals in complementary medicines, physiotherapy,
occupational therapy, rehabilitation, podiatry, pallia-
tive care, and other professions allied to medicine.
Includes abstracts for many records for articles pub-
lished from 1995 onward. Covers relevant references to
articles from more than 400 journals, many not
indexed by other biomedical sources.
e http://www.ods.od.nih.gov/
The National Institutes of Health (NIH) in the United
States are the biggest source of health research and
information in the world. The Office of Dietary Sup-
plements in the NIH has put together this site to collect
all the research carried out on supplements, such as vit-
amins, minerals, herbal products, and so forth, that has
been reported in both orthodox and natural medicines.
Although it is still being built, the site offers access to
articles dating back about 10 years and is about the best
of its kind for accessing nonbiased information about
some over-the-counter herbals.

EVIDENCE-BASED MEDICINE

The final theme for this chapter, which is not directly
related to phytopharmacology but is vitally related to the
issue of biomedical research in phytotherapy, is that of
evidence-based medicine (EBM).

Historically, evidence in medicine (and herbal medi-
cine) has been based on case studies and practitioner
observation. EBM was pioneered by researchers at
McMaster University, Canada. They defined EBM as the

conscientious, explicit, and judicious use of current best
evidence in decision making about the care of individual
patients. Decision making with the use of EBM is not
limited to randomized controlled clinical trials, although
it holds such studies in highest regard.

Evaluation criteria in EBM include the following:

e Are the results valid? Any bias in the design or con-
founding factors?

e What are the results? This is heavily influenced by the
statistical methods employed.

e Will the results help my patient? Is it safe?

When we backtrack slightly to how a new drug is
developed and approved, as well as to information on the
clinical trials necessary to achieve this, it is evident
that this is a highly artificial situation. Usually, trials
include carefully selected groups of patients, typically
middle-aged white men. Exclusion criteria aim to reduce
the impact of confounding factors. However, this does
not necessarily provide a true picture of the effect on
other groups such as women, children, and the sick or
elderly.

Do common medical practices reflect EBM? The fol-
lowing are common practices not supported by EBM. A
meta-analysis of eight clinical trials found that the use of
antibiotics in otherwise healthy people with acute bron-
chitis was not justified (Chandran, 2001). Antipyretic
therapy has yet to prove effective in preventing febrile
seizures (El-Radhi, 2003).

The Cochrane Reviews, which reflect the EBM approach,
have the following to say about some common prescrib-
ing habits. Evidence for use of motility-enhancing drugs
in nonulcer dyspepsia is inconclusive (Moayyedi, 2004).
No evidence justifies the use of minocycline as front-line
treatment in moderate acne (Garner, 2004). Evidence is
inconclusive to support the use of spironolactone in acne
(Farquhar, 2004). No convincing evidence indicates that
tacrine is a useful long-term treatment for patients with
symptoms of Alzheimer’s disease (Qizilbash, 1998). The
value of antibiotics in acute otitis media in children is
modest, and their use is probably not justified against
potential risks (Glasziou, 2004). Yet, these drugs are being
used in these situations on a daily basis. If we put this
into an economic perspective, the global dollar value of
non-EBM use of drugs far exceeds the total global value
of the whole herbal medicine market.

EBM and Phytotherapy

Attempts to generate evidence for phytotherapeutic prac-
tice must be consistent with the inherent properties of
the medicines and the way they are used. Factors to be
considered in the design of clinical trials on phytother-
apy include individual variation in response to treatment;
n of 1 or single patient trials could be an option here.
Individual prescribing, the testing of combinations, and
the use of appropriate clinical outcomes are all issues that
need to be addressed. Despite these issues, a growing clin-
ical evidence base supports the use of a number of key
herbs. A German team recently summarized 58 system-
atic reviews of clinical trials involving specific herbal
treatments (Linde, 2001).
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TABLE 7-2

Levels of Evidence in Human Medical Decision Making

Levels of Evidence

Evidence obtained from a systematic review of all relevant randomized controlled trials
Evidence obtained from at least one properly designed randomized controlled trial

Evidence obtained from well-designed cohort or case control analytic studies, preferably from more

Evidence obtained from multiple time series with or without the intervention. Dramatic results in

Opinions of respected authorities, based on clinical experience, descriptive studies, or reports of

Does traditional use fit in here? Yes, according to the Australian Therapeutic Goods

Level 1:

Level 2:

Level 3: Evidence obtained from well-designed controlled trials without randomization
than one center or research group
uncontrolled experiments* could also be regarded as this type of evidence

Level 4:
expert committees

Traditional

evidence

Administration—but at a lower level. There is a need to develop ways of defining this knowledge

better, so that its acceptability and utility as evidence are strengthened. New techniques are
available for analyzing generated data (e.g., Bayesian statistics). The correlation of the
phytochemical content of a plant with its traditional use can also serve to strengthen the

evidence base

*Such as the results of the introduction of penicillin treatment in the 1940s.

Although randomized, controlled clinical trials are
considered to be the gold standard of evidence, other
levels of evidence are outlined in Table 7-2.

Does Traditional Knowledge Constitute an
Evidence Base?

Thomas Bayes was a Presbyterian minister in the mid-
18th century. He developed an approach that is now used
in statistics that incorporates previous knowledge to
determine the probability that a hypothesis is true. Put
another way, with Bayesian methods, probability is not
treated as an intrinsic property of a system, but rather as
a statement about an observer’s state of knowledge of the
system. An example is the sun rising and predicting
whether it will rise the next day.

Bayesian methods might be particularly suited to
attaching a level of evidence (or certainty) to the data
generated from previous traditional use and current tra-
ditional practice. For more information on the issue of
the role of traditional knowledge as an evidence base for
modern herbal practice, see an excellent review by Simon
Mills (Mills, 2002).

CONCLUSIONS

For scientific research to be valuable for modern herbal

practice, scientists must do the following:

e Develop more meaningful models to relate phyto-
chemical content to pharmacologic and clinical out-
comes. Only then can quality, safety, and efficacy be
meaningfully optimized

e Investigate further the concept that plants act as a
whole and demonstrate synergy—a fact often talked
about by herbalists, but for which there is relatively
little pharmacologic evidence to date

¢ Better understand how commonly used herbs work
e Develop clinical models that better incorporate the way
phytotherapy is practiced in a holistic context

Evidence-based phytotherapy should not necessarily
adopt the same models as conventional medicine. There
is a need to do the following:

* Develop clinical models that better reflect what is
known about phytotherapy and how it is practiced

e Better establish traditional knowledge as an integral
part of an evidence-based approach to phytotherapy

A Phytotherapist’s Perspective

I would like to conclude by offering a personal perspec-
tive on phytopharmacologic research.

The philosopher and teacher Rudolf Steiner once said
that, for every human illness, somewhere in the world,
there exists a plant that is the cure. I believe that there is
a healing potential locked inside plants that is integral to
their evolution, just as it is part of human evolution to
learn to tap this wonderful gift of Nature.

This is the passion of the herbalist as a scientist: to
unlock the healing potential of plants by combining the
time-honored wisdom of traditional knowledge with
sound clinical experience and the rigor of scientific
research. This quest can be achieved only by means of a
total commitment to understanding the complex issues
of quality and continuous improvement as they apply to
medicinal plants.
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Regulation and Quality Control

William Bookout and Linda B. Khachatoorian

REGULATORY STATUS OF HERBAL
MEDICINE WORLDWIDE

The regulatory status and quality control of herbs world-
wide are as diverse as the countries they come from. The
sophistication of herbal remedies often correlates with
the technological advances of the countries that produce
and use herbs or herbal products. Products range from
teas to traditional crude pills to standardized herbal med-
icines (phytomedicines) produced in pharmaceutical
facilities.

Sophisticated regulations control phytomedicines in
some countries; in others, they are regarded as food or
supplements, and therapeutic claims are prohibited. In
countries where traditional or folk medicine is practi-
ced extensively, no statutes may be in place to esta-
blish herbal medicines within a regulatory framework;
however, many of these countries are developing regula-
tions and guidelines with the help of the World Health
Organization (WHO). In the international herbal trade
market, economic incentive for many of these countries
is increasing, and the potential for export of native herbal
ingredients to countries that have implemented regula-
tions has resulted in a higher standard for manufacturing
practices.

In human herbal medicine, regulatory approaches for
products range from a mandate of the same regulatory
requirements as for drugs to exemption from all regula-
tory requirements. With regard to veterinary herbal med-
icines, the regulatory status is overall even less developed
but is often considered to be equal to that for human
herbal medicines. When veterinary herbal products are
neither regulated nor registered, a responsible, fair system
is needed to attest to proof of quality, to ensure safe and
proper use, and to oblige companies to report adverse
events.

Europe

The European Union has developed the “Directive on
Food Supplements,” which has been adopted by the
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European Parliament and took effect in August of 2005.
The 25 countries that make up the European Union
implemented the directive, which contains a “positive
list” of vitamin and mineral ingredients that are allowed
in food supplements.

The Codex Alimentarius Commission, a joint project
of the Food and Agricultural Organization of the United
Nations and the WHO, also adopted international guide-
lines on vitamin and mineral food supplements in the
Summer of 2005. The Draft Guidelines for Vitamin and
Mineral Food Supplements include “other ingredients,”
which may include herbs when included in a supple-
ment. Food supplements that include herbal ingredients
“should also be in conformity with the specific rules on
vitamins and minerals.” In addition, the World Trade
Organization has developed an international Agreement
on the Application of Sanitary and Phytosanitary Mea-
sures, which defines standards for food safety, veterinary
drug and pesticide residues, contaminants, methods of
analysis and sampling, and codes and guidelines for
hygienic practice (American Herbal Products Association,
2005).

The European Agency for the Evaluation of Medicinal
Products has developed guidance documents for Human
and Veterinary Medicinal Product Quality (European
Agency for the Evaluation of Medicinal Products, 2001).
Guidance includes qualitative and quantitative measures
of active substances; description of preparation methods,
material controls, intermediate and finished testing pro-
cedures, and final stability tests.

The same agency has also developed guidelines on
specifications, test procedures, and acceptance criteria for
herbal medicinal products, herbal drugs, and herbal drug
preparations (European Agency for the Evaluation of
Medicinal Products, 2001). The document provides a
uniform set of specifications for herbal products.

To further the standardization effort and to increase
European scientific support, the phytotherapy societies of
Austria, Denmark, Belgium, France, Germany, Ireland,
Italy, Netherlands, Norway, Spain, Sweden, Switzerland,
Turkey, and the United Kingdom founded the European
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Societies’ Cooperative on Phytotherapy (ESCOP). ESCOP
objectives include: developing a coordinated framework
to scientifically assess herbal medicines for humans, pro-
moting their acceptance within general medical practices,
and supporting phytotherapy research and the produc-
tion of reference monographs.

China

Traditional Chinese Medicine production has been
undergoing modernization, standardization, and interna-
tionalization efforts for the past 10 years. The “Five P’s”
that have formed the basis for these changes are: Good
Agricultural Practice (GAP), Good Manufacturing Practice
(GMP), Good Laboratory Practice, Good Clinical Practice,
and Good Selling Practice. The focus on certification and
registration of herbal/TCM manufacturers has been
strong. Good Manufacturing Practices are fundamental
requirements for registration. China has more than 1500
herbal material manufacturers that have completed GMP
certification. The GAP outlines environmental condi-
tions; seeds and propagation materials; cultivation prac-
tices; harvesting and primary processing; packaging,
transportation, and storage; quality control; personnel
and equipment; and documentation requirements. Good
Agricultural Practices are being implemented, with
farmers and raw ingredient suppliers reaching full com-
pliance by 2007 (Starling, 2003).

Japan

Japan has also developed Good Agricultural and Collec-
tion Practices for Medicinal Plants (GACP) 2003. The
GACP provides technical guidance for the production of
medicinal plant materials for crude drugs, finished crude
drugs, and Kampo medicines. Areas covered include cul-
tivation and collection of medicinal plants, postharvest
processing, and quality control of plant materials. Refer-
ence standards for the GACP include the Japanese Phar-
macopoeia and Japanese Standards for Herbal Medicines.
The regulation of herbal products in Japan is similar to
that for chemical drugs.

Africa

African nations have a wealth of natural resources and
have developed a renewal program for their plant genetic
resources (International Environmental Law Research
Centre, 2002-2003). The focus of the program will be on
agriculture, health and nutrition, environment, poverty
alleviation, and scientific/technical research. Herbal med-
icine for human and animal health is strong in local cul-
tures and traditions, where the ratio of traditional
herbalists to villagers is 1:200. Up to 80% of rural popu-
lations depend on traditional medicine to meet their
primary healthcare needs. Realizing the potential of sci-
entific, health, and economic impact, the Plant Genetic
Resources program simultaneously focuses on strength-
ening environmental conservation through the develop-
ment of national and regional programs.

Australia

The Australian Register of Therapeutic Goods (ARTG)
was established under the Therapeutic Goods Act (TGA)
of 1989. The ARTG database contains two basic lists—
medicines and medical devices. A search of the ARTG
database reveals more than 1000 “herbal” products that
have been registered. Australia has adopted the guidelines
produced by the European Agency for the Evaluation of
Medicinal Products. The guidance documents for Human
and Veterinary Medicinal Product Quality (European
Agency for the Evaluation of Medicinal Products, 2001)
include qualitative and quantitative measures of active
substances, description of preparation methods, material
controls, intermediate and finished testing procedures,
and final stability tests.

Australia has also adopted the same agency’s guide-
lines on specifications, test procedures and acceptance
criteria for herbal medicinal products, herbal drugs, and
herbal drug preparations (European Agency for the Eval-
uation of Medicinal Products, 2001). The document pro-
vides a uniform set of specifications for herbal products.

New Zealand

The regulation of herbal substances in New Zealand is the
same as in Australia. This came about through the for-
mation of a joint agency in December of 2003—the Trans-
Tasman Therapeutic Products Agency—with full
implementation in July of 2005. Core issues of the joint
effort are identified in a consultation paper; these include
definition of “herbal substance,” naming of herbally
derived substances that do not meet the definition, regu-
lation of complex and nontraditional herbal extracts,
expression of dry/fresh weight equivalence, extracts, and
the standardization of herbal ingredients. Key objectives
of the Trans-Tasman Therapeutic Products Agency were
to develop a regulatory scheme for products to safeguard
public health and safety in both Australia and New
Zealand and to facilitate trade and closer economic rela-
tions between these countries. Therefore, New Zealand
uses the same guidance documents for Human and Vet-
erinary Medicinal Product Quality as those produced by
the European Agency for the Evaluation of Medicinal
Products.

Canada

In January of 2004, the Natural Health Products (NHP)
regulations came into effect. These regulations establish
NHPs as a subset of drugs, and allow a 6-year transition
period. Canadian regulatory oversight will include the
following: (1) premarketing review and approval; (2)
GMP; (3) a manufacturing site license; (4) clinical trial
processes; and (5) a postmarketing surveillance program
for adverse reactions.

United States of America

The regulatory status and quality control processes
applied to herbal supplements for use in animals are



topics that are confusing and involve issues that most
people do not clearly understand. Further complicating
these issues is the fact the regulatory situation is chang-
ing rapidly as discussions between industry participants
and regulatory agencies continue; therefore, what is true
today may not be true tomorrow.

REGULATION OF SUPPLEMENTS
FOR ANIMALS

The goals of this section are as follows:

e To provide the reader with enough information to
enhance understanding of the current situation and
to dispel some misconceptions or misunderstandings
regarding the regulatory status of herbal supplements
for animals in the United States

e To allow the reader to make more informed decisions
when selecting a product by elevating level of knowl-
edge and understanding regarding herbal products

* To clearly communicate how the reader can become
personally involved in ensuring that these products will
remain available and in elevating industry standards

Definitions

e AAFCO (American Association of Feed Control
Officials)—a not-for-profit association with purpose
to “establish and maintain an Association through
which officials of any State, Province, Dominion, Dis-
trict, Territory, Republic, Commonwealth, or Federal or
other governmental agency ...may unite to explore
the problems encountered in administering such (feed)
laws, to develop just and equitable standards, defini-
tions, and policies to be followed...to promote uni-
formity in laws, regulations, and enforcement policies,
and to cooperate with members of industry...”
(AAFCO, 2004). AAFCO is a nonregulatory associa-
tion that recommends regulatory policy; however, it
has no regulatory power in and of itself

e Companion Animals—a dog, cat, horse, or other
animal not intended for human consumption. (In
certain examples, such as for tax purposes, horses are
considered livestock. However, in most cases, horses are
not intended for human consumption in the United
States and therefore are considered companion animals
for purposes of administering supplements.)

e DSHEA (The Dietary Supplement Health and Educa-
tion Act of 1994)—act that was passed by Congress and
signed into law in October of 1994. (The DSHEA bill
created formal categorical recognition for dietary sup-
plements for humans. Language was not included for
companion animals. Although supplements are avail-
able for animals that are similar to products marketed
for people, the FDA has determined that DSHEA does
not apply to animals.)

e FFDCA—Federal Food and Drug Cosmetic Act of 1934

e FDA/CVM—US Food and Drug Administration/Center
for Veterinary Medicine

e GRAS (Generally Recognized As Safe)—substances
considered to be food additives that are generally rec-
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ognized as safe for their intended use within the
meaning of section 409 of the FFDCA

e National Animal Supplement Council (NASC)—a
not-for-profit industry trade association founded in
2001 that represents industry participants and other
stakeholders involved in providing or using supple-
ments for nonhuman food chain animals

e NHFC (Nonhuman Food Chain)—an animal (i.e.,
dog, cat, or horse) that is not considered to be part of
the human food chain

e Novel ingredient—an ingredient that is unapproved
or unrecognized as a feed ingredient

e Supplements (FDA/CVM)—The US Food and Drug
Administration/Center for Veterinary Medicine des-
cribes supplements as follows: “The Center for Veteri-
nary Medicine is often asked to comment on the status
under the Act of products intended for the nutritional
supplementation of foods for animals. Such products
would include vitamins, minerals, protein supple-
ments, and fatty acid sources. The diets of livestock,
poultry, and fur-bearing animals are usually planned by
nutritionists or other experts, and the nutritional ingre-
dients are sold through industrial channels. On the
other hand, nutritional supplements for companion
animals such as cats, dogs, and horses not intended for
food, as well as other pets, are mostly sold over the
counter direct to lay customers and are generally
intended merely for the dietary supplementation of the
particular species for which they are intended.”
(FDA/CVM CPG 7126.04)

e Supplements (NASC)—The National Animal Supple-
ment Council submitted a new definition to the
FDA/CVM for consideration, which defined supple-
ments for animals as follows: “The Federal Food, Drug,
and Cosmetic Act (the Act), Sec. 201 (f), defines the
term ‘food’ as an article used for food or drink for
man or other animals including components of
such articles. Furthermore, Sec. 201(ff) of the Act
defines the term dietary supplement’ as a product
intended to supplement the diet that bears or contains
one or more of the following dietary ingredients:
vitamin; mineral; herb, or other botanical; amino
acid; a concentrate, metabolite, constituent, extract,
or combination of any ingredients described. Sec.
201(g)(1) defines the term ‘drug’ as (C) articles
(other than food) intended to affect the structure or
any function of the body of man or other animals
(NASC, 2003)”

Background

Although supplements are commonly available for
animals, similar to products available for human use,
most people do not understand that there is no specific
regulatory category for dietary supplements (herbal prod-
ucts) for animals. The timeline examines events that
specifically created categorical recognition for human
products now referred to as “dietary supplements,” and
it explains why the human category does not apply to
supplements for companion animals (Box 8-1).
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Evolution and Timeline

1900—No federal law exists to regulate food and drugs

1906—Pure Food and Drug Act established

1938—Federal Food Drug and Cosmetic Act established

1951—Durham-Humphrey Amendment—FDA classifies
drugs as OTC or prescription only

1993—FDA publishes Advanced Notice of Rulemaking
for Dietary Supplements

October 25, 1994—Dietary Supplement Health Educa-
tion Act (DSHEA) becomes law

April 1996—FDA/CVM publishes notice in the Federal
Register stating the reasons why DSHEA did not apply to
animals. This opinion means that supplements for animals
are considered either animal feed or unapproved drugs

February 1999—US Court of Appeals for the Third
Circuit—the Court stated that it appears that the DSHEA
does not apply to dietary supplements intended for
veterinary use

1999 to 2001:
e Products increasing in demand and availability
e Novel Ingredients Task Force formed by American Asso-

ciation of Feed Control Officials (AAFCO)—unsuccessful
e Botanicals & Herbs Committee formed by AAFCO—

unsuccessful

August 2001—Enforcement strategy for marketed ingre-
dients announced by AAFCO. Perception on removing
products from the marketplace is eminent

November 2001—National Animal Supplement Council
(NASC) formed

April 2002—Initial meeting of industry resulted in sub-
mission of Compliance Plus proposal for industry self-
regulation to AAFCO and FDA/CVM. Primary objectives:
e Establishing a nationwide adverse event reporting system
e Establishing research and risk management initiatives
e Establishing consistent labeling guidelines for nonfeed

products
e Establishing quality systems requirements similar to

Current Good Manufacturing Practices (cGMP) guide-

lines for human supplement products

July 2002—NASC submits ingredient definition for glu-
cosamine for approval as a feed ingredient

August 2002—AAFCO-ESMI Committee recommends
Comfrey as a target ingredient to be removed from animal
feed because of safety concerns

January 2003—NASC submits ingredient definition for
methylsulfonyl methane (MSM) for approval as a feed
ingredient

January 2003—FDA/CVM declines to approve glu-
cosamine as feed ingredient

February 2003—NASC focuses on completing ingredi-
ent risk assessment for all ingredients contained in
members products and forms Scientific Advisory Commit-
tee (SAC)

July 2003—NASC submits ingredient risk recommenda-
tions for 631 ingredients following review of recognized
panel of experts

August 2003—NASC completes adverse event reporting
system for members; trains CVM personnel

August 2003—AAFCO-ESMI Committee recommends
kava kava as a target ingredient to be removed from
animal feed because of safety concerns

September 2003—State of lowa announces intention to
remove all products that contain unapproved ingredients
on the basis of safety concerns. The announcement specifi-
cally includes glucosamine products

October-November 2003—NASC takes aggressive grass
roots action resulting in compromise position that is
acceptable to state officials and industry members

January 2004—FDA/CVM declines to approve MSM as
feed ingredient

March 2004—NASC submits labeling guidelines for
nonfeed products, based on intended use. Resulting com-
munications, direction, and numerous discussions render
feed ingredient pathway closed

April 2004—NASC submits quality systems requirements
(QSR) documents for production of animal supplements

April 2004—NASC finalizes ingredient risk assessment
profiles for all ingredients currently in the marketplace.
Reports display quantitative data for use/risk by primary
species

April—May 2004—NASC conducts training programs
for all member companies for labeling, adverse event
reporting requirements, use/range database, research ini-
tiatives, and quality system guidelines/requirements

July—August 2004—NASC conducts presentations at
CVM and AAFCO with demonstrated accomplishments
and provides access to data under confidentiality
agreement

August 2004—AAFCO-ESMI Committee recommends
pennyroyal oil as a target ingredient to be removed from
animal feed because of safety concerns

Before President Clinton signed the Dietary Supple-
ment Health Education Act, dietary supplements for
humans were considered food or drugs. DSHEA created a
specific category for dietary supplements and made
allowances for these products to be legally marketed
under certain provisions defined in the language of the
bill. One of the primary items addressed the use of label-

ing claims. Overt drug claims that referred to a product
involving the diagnosis, prevention, treatment, or ability
to cure a disease were prohibited; however, claims involv-
ing a product’s ability to effect the “structure or function”
of the body were allowed.

Although it was widely assumed, most people do not
realize that DSHEA did not mention the use of these pro-




ducts for animals. Examination of the Congressional
record suggests that the issue of products being useful for
companion animals was simply not considered when
language for the Bill was discussed. Nonetheless, because
the benefit of these products for humans has been re-
cognized, the animal supplement industry continues to
grow, and the availability of various products for animals
increases.

In today’s regulatory environment, in the absence of a
specific category, supplements labeled for animals are
considered animal feeds that contain unapproved ingre-
dients or unapproved drugs, depending on intended use.
In point of fact, neither category provides an appro-
priate or realistic pathway; however, the FDA/CVM
further elaborated:

“Thus, substances marketed as dietary supplements for
humans still fall under the pre-DSHEA regulatory scheme
when marketed for animals; that is, they are considered
food, food additives, new animal drugs, or GRAS, depending
on the intended use. Most of these types of products on
the market would be considered unapproved and unsafe
food additives or new animal drugs based on current
intended uses. While these products are technically in viola-
tion of the law, they are of low enforcement priority except
for when public or animal health concerns arise. CVM’s con-
cerns about certain dietary supplements focus on three main
areas:

1. Human food safety—ingredients that are used in food
animals, including horses that are used for food, must be
shown to be safe for people who consume products from
these animals. Without these data, there is no assurance
that animal-derived food is safe.

2. Animal safety—ingredients must be shown to be safe for
animals. CVM and AAFCO have not received data indi-
cating that these products have actually been tested on
animals to show that a particular level is appropriate or
safe for the animals.

3. Manufacturing quality—supplements must be shown to be
manufactured to a consistent standard (e.g., shown to
contain a given amount of the ingredient).

In addition, some of these products are being used and/or

marketed to treat or prevent disease. This moves them from

the supplement category into the drug category. CVM is con-
cerned that these products have not been shown to be safe
and effective. And some owners may be using these products
in lieu of obtaining appropriate veterinary treatment for their
animals (FDA Veterinarian, 2002).”

Many herbal ingredients have been given GRAS status
by the FDA and the AAFCO and are categorized as feed
additives, with their intended use defined as “spices and
other natural seasonings and flavorings,” or “essential
oils, oleoresins, and natural extractives” (AAFCO, 2004).
The quantity of the ingredient added to animal food
should not exceed the amount reasonably required to
accomplish its intended physical, nutritional, or other
technical effect in the food (FDA 21 CFR Sec 582.1).
When GRAS ingredients with the intended uses listed pre-
viously are incorporated into an animal supplement with
the purpose being to “effect the structure or any function
of the body,” they are then considered by regulatory
agencies to be unapproved ingredients, thereby causing
the product to be “adulterated.” Intended use is desig-
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nated by claims made by the manufacturer in labeling
and advertising statements (US Dept of Health and
Human Services, 2004). Although current regulations do
not contain a category for these GRAS ingredients
intended for use as “animal supplements affecting the
animal’s body structure or function,” an appendix list
has been included.

Many industry members have tried to label these prod-
ucts as animal feed, in following the recommendations of
the AAFCO. This regulatory pathway is inappropriate;
however, in the absence of a specific alternative, the
animal feed category was viewed as the only viable choice
and came with its own set of challenges. There is no con-
sistency among State Feed Control Officials in regulating
these products or ingredients. Companies that attempt
to provide supplement products and comply with feed
guidelines are faced with inconsistency among the states.
In other words, one state may allow the products to be
sold or may require specific labeling on a formula that
may not be acceptable to another state. It is quite clear
that providers cannot develop and sell different labeled
product for each different state. Some states have taken a
hard line stand in issuing “stop sale” orders to companies
when products are found in distribution. In an extreme
example, the State of Iowa issued the following directive
on September 18, 2003:

“The attachment with this letter is a listing of the most com-
monly used drug claims, inappropriate claims for feed prod-
ucts, and unapproved ingredients. Those companies who
will be registering feed products for the year 2004 are asked
to review this list (antioxidants, probiotics, glucosamine
and chondroitin, and unapproved feed additives were specif-
ically mentioned). If you find that any of your company’s
product contain these label discrepancies or unapproved
feed additives, please do not attempt to register these prod-
ucts. Please remove from your registration those products
that are adulterated and are already in distribution. Your
company will be allowed until December 1, 2003, the
appointed date for the mailing of your small package pet
food renewal, to remove these products from distribution or
re-label the products so that they are within compliance of
Iowa law. Adulterated products that are found in distribution
will be placed on stop sale and removed from distribution
(Iowa Department of Agriculture and Land Stewardship,
2003).”

Therefore, all products that contain unapproved feed
ingredients labeled as animal feed would be removed
from the marketplace. This crisis was averted because of
a significant Grass Roots effort by the National Animal
Supplement Council (www.nasc.cc) that focused on the
State of Iowa.

What Exists Today?

More than 62% of American households own a nonhu-
man food chain (NHFC) animal (dog, cat, or horse)
(American Pet Product Manufacturers, 2001), and 90% of
veterinarians use supplements in their practice. Numer-
ous studies indicate that about a third of these NHFC
animals receive a daily dietary supplement (AVMA,
2002; Yankelovich Consultants, 2000; Healthy Pets 21
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Consortium, 2001). Thus the rights of more than 20% of
American households to give their horses, dogs, or cats
supplements are affected by this issue.

Supplements used in NHFC animals closely resemble
human dietary supplements, with ingredients such as glu-
cosamine, methylsulfonyl methane (MSM), herbs, vita-
mins, and minerals. They are used by animal owners and
veterinarians to assist with normal physiologic functions,
enhance wellness, affect the structure/function of body
tissues/systems, and—in the case of some products—
avoid or forestall the need to euthanize their dog, cat, or
horse.

In 1994, recognizing that an unpredictable, inconsis-
tent, inappropriate regulatory pathway for dietary sup-
plements was restricting access to products that had
the potential to enhance wellness, Congress passed the
Dietary Supplement Health Education Act (DSHEA).
In 1996, while acknowledging that “the definition of
dietary supplement in DSHEA does not explicitly state
whether it includes or excludes animals other than
man (Federal Register, 1996),” the FDA took the position
that DSHEA should not apply to animals, citing argu-
ments that relied largely on protection of the human
food chain.

Because of the FDA's interpretation, which made no
distinction between “production” and NHFC animals, no
viable regulatory framework or approval pathway exists
for NHFC animal supplements. Depending on their
intended use, NHFC animal supplements are sometimes
regulated as animal feeds with unapproved ingredients
(subject to enforcement under potentially 50 different
feed laws) and in some cases are regulated by the FDA
Center for Veterinary Medicine as unapproved animal
drugs.

With regard to human supplements, the FDA has
stated the following:

“Dietary supplements can be considered as falling some-
where along the continuum between conventional foods on
the one hand and drugs on the other (Federal Register,
2003).”

However, with regard to NHFC animal supplements,
the CVM claims to be prevented from taking a similar
approach because “DSHEA does not apply to animal
products.” This inconsistency is a legislative oversight
that finds no basis in logic.

A rational federal framework must be established to
supersede the current ad hoc, patchwork regulatory
policy applied to dietary supplements for NHFC animals,
primarily dogs, cats, and horses. The present environ-
ment of high regulatory uncertainty—including “stop
sale” orders from numerous state feed control officials—
restricts consumer and possibly professional access to
products and interferes with interstate commerce. Poten-
tially imminent restrictions on animal owner access to
products that are readily available for humans threaten
to become an emotional issue affecting more than 20%
of American households, but this can be avoided by a
reasonable solution that accomplishes the objectives of
all stakeholders.

Requirements of the Animal Medicinal Drug Use
Clarification Act (AMDUCA)

Herbs are not specifically addressed by the US Food and
Drug Administration (FDA) or the American Association
of Feed Control Officials (AAFCO) and are not (as of this
writing) considered drugs. Herbs are therefore not
covered by the AMDUCA, which provides guidelines for
extralabel use of drugs. Still, the record keeping and
labeling guidelines are sensible in the absence of other
regulatory guidelines and are listed below.

Record Requirements

e Animals identified, either as individuals or a group

Animal species treated

Numbers of animals treated

Condition being treated

Established names of the drug and active ingredients

(Editor’s note: For herbs, the accepted common name

and the taxonomic designation should be listed)

e Dosage prescribed or used

e Duration of treatment

e Specified withdrawal, withholding, or discard time(s),
if applicable, for meat, milk, eggs, or animal-derived
food

e Records kept for 2 years (FDA may need access to
these records to estimate risk to public health)

Label Requirements

e Name and address of the prescribing veterinarian

e Established name of the drug (See note on herb
names, above)

e Any specified directions for use, including the
class/species or identification of the animal or herd,
flock, pen, lot, or other group; the dosage frequency
and route of administration; and the duration of
therapy

* Any cautionary statements

e Your specified withdrawal, withholding, or discard
time(s) for meat, milk, eggs, or any other food

Industry Efforts

Through the NASC, industry members have attempted to
work within the existing framework to obtain “feed ingre-
dient definitions” for both glucosamine and MSM—two
substances with a significant history of safe use in both
NHFC animals and humans. The FDA rejected both appli-
cations, indicating, “We do not believe it is in the public
interest to regulate glucosamine as food or a food addi-
tive under the FFDCA (FDA, 2002),” and responded with
similar language for MSM.

The new animal drug approval (NADA) process is cur-
rently industry’s only alternative and can cost many mil-
lions of dollars. Given the smaller market size, the rules
against patenting natural ingredients, and the potential
for substitution with similar human products that do not
face such requirements, the business-limiting factors for



animal supplement providers render the NADA process

unrealistic.

In an attempt to address these issues, the National
Animal Supplement Council, a nonprofit industry asso-
ciation representing approximately 70% of the industry,
put forward a comprehensive program of industry self-
regulation titled Compliance Plus, which was submitted in
April of 2002 to both the FDA Center for Veterinary Med-
icine and AAFCO. Compliance Plus consists of four major
initiatives:

1. A comprehensive adverse event reporting system
(NAERS), which would ultimately be available to the
public

2. A Scientific Advisory Committee to pursue new ingre-
dient approvals and effectively manage risk

3. Truthful, nationally consistent labeling and elimina-
tion of overt drug claims

4. Quality systems requirements similar to proposed
DSHEA GMPs
NASC has promptly delivered on each of the com-

mitments made in the Compliance Plus program. The

FDA/CVM has attempted to respond to the cooperation

from the NHFC supplement industry by regulating NHFC

animal supplements with an intended use other than
feed as “unapproved drugs of low regulatory priority.”

However, this is not a viable long-term solution for

several reasons:

e It leaves industry in the position of selling “unapproved
products”

e Any product that provides comprehensive nutritional
support (i.e., contains a multivitamin) would continue
to be regulated under state feed laws, subject to stop
sale orders by states if they contain “unapproved” feed
ingredients

e Most troubling under this arrangement, the FDA may
require that any product that contains any herbal
ingredient (in even a minute amount) must be sold on
a prescription basis. This would create significant

turmoil, and many pet owners may decide to use
human products, which are not developed for animals.
Moreover, under Durham-Humphrey, NASC believes
such a requirement should be imposed only for “drugs
unsafe for self-medication (FDA 1998).” The FDA has
not presented data to support the position that these
products present high risk in NHFC animals, and NASC
believes that NAERS data argue against such a sweep-
ing characterization

Possible Solutions

Existing law is ill suited to regulate supplements for NHFC
animals. Industry has attempted self-regulation and
extensive cooperation with the AAFCO and the
FDA/CVM but may not appear to be able to achieve an
acceptable solution under existing law. In fact, depend-
ing on enforcement actions by the FDA and state feed
control officials, a potential crisis looms. One option may
be that Congress has the opportunity to avert an emo-
tional constituent issue affecting 20% of households by
supporting an amendment to explicitly include NHFC
animals in DSHEA. Alternatively, the FDA could amend
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its 1996 opinion on the applicability of DSHEA for
animals not in the human food chain. Yet another option
would be to introduce a stand-alone bill that is specifi-
cally drafted to apply to supplements marketed for non-
human food chain animals. In the near term, the CVM
could issue guidance to industry, essentially creating a
responsible solution that is jointly developed by industry
leaders and regulatory agencies. Although it is most desir-
able, it remains to be seen whether or not this will be
possible.

The Role of Veterinary Herbalists

One should stay informed and knowledgeable regarding
the status of establishing a reasonable approach; this
ensures that products will continue to be available from
responsible providers. Routine updates are provided on
the Internet at www.nasc.cc.

Veterinary herbalists should get involved if and when
necessary. If a legislative solution is required, it will take
a coordinated effort by all stakeholders to emphasize to
elected officials the importance of the issue. Veterinarian
and client involvement will be keys to success.

Industry participants who are working diligently to
achieve an optimal outcome that will be in everyone’s
best interest should be supported. Some companies are
making the investment to create optimal outcomes for all
stakeholders.

QUALITY CONTROL

From a global standpoint, quality control issues regard-
ing herbal ingredient production are rapidly improving
because of the implementation of national regulations.
Many production steps and manufacturers stand between
the grower and the animal that is being given a finished
product. At each production step, quality control mea-
sures should be implemented to guarantee the finished
product. Examples of the many quality measures that
manufacturers implement according to their role in the
process include GAP, Good Wild Crafting Practice (GWP),
Good Laboratory Practice (GLP), GMP, and Best Manu-
facturing Practice (BMP).

Quality control of an herbal product is necessary for
quality veterinary medicine. Unfortunately, herbal prod-
ucts are often considered inferior to conventional medi-
cine, in part because there is a paucity of scientific
verification and, perhaps more importantly, because of
the historically wide variation in the quality of herbal
products. Veterinary herbal manufacturers must change
this and produce herbal products that are of consistent
quality and utility. This can be accomplished by ensuring
that each quality step of production has been performed
in compliance with the guidelines listed in the previous
paragraph. Manufacturers that produce high-quality
products will certify the processes.

The issues of quality in veterinary herbal medicine
include the following:

1. Quality of the raw materials (GAP/GWP). Raw materi-
als must be of the right species, grown under optimum
conditions for that plant, and harvested properly. They
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must be dried appropriately and must not be contam-

inated with extraneous materials, other plants, herbi-

cides, and other items.

. Laboratory characterization of raw materials (GLP).
Consistent analytic procedures performed to test each
batch of herbs for macroscopic identification, micro-
scopic identification, phytochemical characterization,
potential impurities/contaminants/degradation prod-
ucts (heavy metals, pesticides, fumigants), moisture,
and foreign matter, along with microbiological testing,
chemical testing, and verification via various labora-
tory techniques. A certificate of analysis is provided to
the manufacturer which outlines laboratory testing
and results (Box 8-2).

. Good Manufacturing Practice/Best Manufacturing
Practice (GMP/BMP) (US Food and Drug Administra-
tion, 1999). Written procedures and records for pro-
duction include the following:

e Master and batch production specifications, includ-
ing weight or measure of each raw material used and
specifications of the finished product, developed and
used in the manufacturing process; any deviation
from lot acceptance criteria; written, approved spec-
ifications; standards; extraction procedures; assay
procedures; or other laboratory control mechanisms

e Equipment use and cleaning and sanitation records,
including dates of use and product and lot number
of each batch processed

e Written procedures and records that demonstrate
that automatic equipment is installed, maintained,
checked, and recalibrated as necessary to ensure that
it is capable of performing the intended functions

e Written procedures and records for reprocessing of a
product, including receipt, storage and handling,
sampling, and examination of original packaging
material

e Written procedures and records to ensure that
correct labels and labeling and safe packaging mate-
rials are used

Documentation Requirements of Chinese Herbal
Production Techniques and Processes (WHO, 2002)

¢ Origin of propagation material

e Planting time/quantity and area

e Seedling growth, transplantation

e Fertilization—time, amount, and method

e Pesticide use—(including insecticides, fungicides, and
herbicides); amount, time, and method of use

¢ Collection—amount, fresh weight, processing, drying,
reduced weight after drying, transportation, and
storage

e Meteorological data and micro-climatic records

® Quality evaluation—records of plant properties and
inspection results of materials

e Record keeping—all records kept at least 5 years

e Samples of each batch of dietary supplement
product that are retained and stored under condi-
tions consistent with the product labeling

e Records retained for 1 year after expiration of the
shelf-life of a lot of the animal supplement product
or 3 years from the date of manufacture, whichever
is greater

e Written procedures and records for distribution that
are developed and used and include the following:
o Procedures and records for tracing distribution of

product
o Procedures and records for recalling a product
o Written procedures and records for handling com-
plaints, which include
® Procedures developed and used for handling
all written and oral complaints regarding a
product, including provisions for appropriate
review and evaluation by the person or unit
responsible for quality control
® Records concerning the handling of complaints,
including any investigation, investigational
findings, and follow-up action taken
= Records retained for 1 year after expiration of
the shelf-life of a lot of the dietary supplement
product or 3 years from the date of manufacture,
whichever is greater
o Observations: review of records to ensure that
= Procedures established to ensure good manu-
facturing practices are applied in day-to-day
operations
® Product that does not meet manufacturing spec-
ifications for purity, quality, strength, and com-
position is not distributed

4. Quantitative analysis/assay of pharmacologic activity.

Quantitative analysis provides a validated method for
identifying a compound that is most commonly asso-
ciated with the pharmacologic activity of an herbal
ingredient. This may include qualitative markers iden-
tified by pharmacologic literature. Methods for analy-
sis are published in official pharmacopoeias such as the
United States Pharmacopoeia and Natural Formulary, the
British Herbal Pharmacopoeia, or the Pharmacopoeia of
the People’s Republic of China. Guidelines for the vali-
dation of analytic procedures for veterinary medical
products have been published by the FDA/CVM
(FDA/CVM, 1999) and are part of the Veterinary Inter-
national Cooperation on Harmonization (VICH) that
was launched in 1996 in a program with the European
Union and Japan. Although test method guidelines are
written specifically for drugs and not for animal sup-
plements, comparative testing for herbal products may
use some of these methods, such as standard precision,
linearity, replicate sampling, selectivity, retention
times, and limits of detection.

Quality control of supplements for NHFC animals is

probably as misunderstood as the regulatory environ-
ment. For the most part, people have the “reasonable
expectation” that the products they purchase are pro-
duced to some quality standards. The following section
summarizes the situation that exists today in the United
States.



No mandatory nationally published quality or current
Good Manufacturing Practice Standards that manufac-
turers are required to follow are in place for animal
supplements. The NASC has published quality systems
requirements (QSRs) that members are required to
implement.

Finished product quality is a function of control of the
processes involved in producing a product. Testing a fin-
ished product may be an indicator of product quality; for
a single production run, however, it does not guarantee
that these results will be repeatable for different batches
produced. Even the strictest quality control procedures
are not foolproof. Continued vigilance in monitoring
adverse events is a critical component of a comprehen-
sive quality control system.

This is not to say that there are no quality products
on the market, or that one should be suspicious of
every manufacturer of supplements for animals. It does
mean that the consumer should be aware of the situa-
tion and informed enough to ask the right questions
when making decisions about products to purchase or
recommend.

Definitions

(National Animal Supplement Council, 2004)

e Acceptance Criteria—product specifications and
acceptance/rejection criteria, such as acceptable quality
level and unacceptable quality level, with an associated
sampling plan that is necessary for decision making on
whether to accept or reject a lot or a batch (or any other
convenient subgroups of manufactured units)

* Adequate—that which is needed to accomplish the
intended purpose in keeping with good public health
practice

e AER—Adverse event report

e Adverse event report—a complaint about a supple-
ment for a nonhuman food chain animal that is linked
to any negative physical effect or health problem that
may be connected to or associated with use of the
product

e BMPs—Best Manufacturing Practice Standards

e Batch or Lot—one or more components or finished
supplements for nonhuman food chain animals that
consist of a single type, model, class, size, or composi-
tion produced under essentially the same conditions
and intended to have uniform characteristics and
quality within specified limits

e ¢cGMP or GMPs—Current Good Manufacturing Prac-
tice Standards

e Certificate of Analysis (COA)—a technical report
that adequately defines product composition for a batch
of product (specific lot number) and whose results are
based on manufacturing and test data that can be
used to determine whether product or ingredient
meets the written specifications and requirements
previously set

e Complaint—any written, electronic, or oral com-
munication that alleges deficiencies related to the
identity, quality, durability, reliability, safety, effective-
ness, or performance of a supplement for nonhuman
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food chain animals after it has been released for
distribution
e Component—any raw material, substance, piece, part,
software, firmware, labeling, or assembly intended to
be included as part of the finished, packaged, and
labeled supplement for nonhuman food chain animals
e Composition—as appropriate:

e (1) the identity of an ingredient or supplement.

e (2) the concentration of an ingredient (e.g., weight
or other unit of use/weight or volume) or the potency
or activity of one or more ingredients, as indicated
by appropriate procedures and testing specifications.

e Control Number—any unique distinctive symbol,
such as a distinctive combination of letters or numbers,
or both, from which the history of the manufacturing,
packaging, labeling, and distribution of the unit, lot, or
batch of supplements for nonhuman food chain
animals can be determined

¢ Finished Product—any supplement for nonhuman
food chain animals that is suitable for use

e NAERS—he National Animal Supplement Council
Adverse Event Reporting System

e NASC Best Manufacturing Practice (BMP) Stan-

dards—defined guidelines and criteria with which a

member of the National Animal Supplement Council

must comply to meet the minimum quality controls for
the manufacture of high-quality products with known
composition and purity. (The NASC Best Manufactur-
ing Practice Standards provide the means by which one
can understand, analyze, control, and document the
manufacturing process used in the production of non-
human food chain animal supplements through the
implementation of standard operating procedures

(SOPs) that define how the company will meet BMP

Standards.)

* Nonconformity—not meeting a specified requirement

e Quality Assurance—the sum total of the organized
arrangements made with the objective of ensuring that
the final products are of the quality required for their
intended use

* Quality Audit—a systematic, independent (not neces-
sarily by a third party) examination of a company’s
quality system that is performed at defined intervals
and at sufficient frequency to determine whether
quality system procedures are being followed, that these
procedures are implemented effectively, and that these
procedures are suitable for achieving quality system
objectives

e Quality Control Procedure(s)—a planned and sys-
tematic procedure for taking all actions necessary to
prevent a product from becoming adulterated

* Quality System Requirements (QSRs)—the stan-
dards related to organizational structure, responsibili-
ties, procedures, processes, and resources needed for
implementing a quality management system

e Raw Material—any ingredient or component
intended for use in the manufacture of a supplement

e SOP—the written standard operating procedures that

are required to define, describe, and inform how a

particular process is to be conducted or carried out.

When followed, SOPs optimize product quality; reduce
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potential contamination, mix-up, and errors; and
improve efficiency of processes, procedures, record
keeping, and productivity

Production and Process Controls

* Master Production and Control Records—To
assure uniformity from batch to batch, a master produc-
tion and control record shall be prepared for the manu-
facture of each ingredient and supplement, and shall be
reviewed and approved by the quality control unit.

e Batch Production and Control Records

e Individual batch production and control records
shall be prepared and followed for each batch of
product produced and shall include complete
information related to the production and control
of each batch. These records shall be an accurate
reproduction of the appropriate master production
and control record and shall include documentation
that each significant step in the manufacture, pro-
cessing, packing, or holding of the batch was
accomplished.

e Any deviation from written, approved specifica-
tions, standards, test procedures, or other laboratory
control mechanisms shall be recorded and justified.

Understanding Product Quality

Anytime a supplement is purchased, it is natural for the
purchaser to assume that the product has been produced
according to some standards for quality and integrity. The
expectation of quality is certainly reasonable; however,
the assumption of quality may be dangerous. In my
opinion, industry participants can be categorized in three
ways:

1. Industry participants who are members of the National
Animal Supplement Council. NASC provides member
companies with components needed to develop, estab-
lish, implement, and follow quality processes for their
particular business. Additionally, the association
requires independent facility audits for evaluation of
the key components, which helps ensure process
control and continued vigilance.

2. Responsible supplement providers who are not
members of NASC. Although NASC strategic objectives
also involve regulatory issues, NASC membership is
not required for a company to be considered a quality
provider.

3. Opportunists—industry participants who do not live
up to the standards that all consumers have the right
to expect when purchasing a supplement for animals.
How can you determine which companies and prod-

ucts fit into which category? The answers require an

understanding of the basics involved in producing a

product and knowing the right questions to ask your

supplier.

Quality really begins with the mindset and philosophy
of the executive management team within the company.
If the president of the organization is quality focused, this
philosophy has a very good chance of permeating
throughout the organization. How can someone deter-

mine whether the leadership of an organization is quality
focused? One should not be afraid to call the company
and ask questions regarding their quality procedures. At
minimum, any supplier of supplements for animals
should have a comprehensive quality manual in place for
its organization. Every employee of the company should
be familiar with the contents of the quality manual, as
this document defines the SOPs that cover the entire
scope of operations within the organization.

EUROPAM, the European Herb Growers Association,
has produced Guidelines for Good Agricultural Practice
(GAP) of Medicinal and Aromatic Plants, along with Good
Wildcrafting Practices (EUROPAM, 2001). The WHO has
also published guidelines on Good Agricultural and Col-
lection Practices (GACP) for Medicinal Plants (WHO,
2003). Included in the WHO document are the GACP for
Japan, the European Agency for Evaluation of Medicinal
Products, and GAP for Traditional Chinese Medicinal
Materials. Because many herbs used in the manufacture
of animal supplements are produced internationally, the
implementation of these various guidelines can help
growers and manufacturers provide quality ingredients.
Manufacturers who purchase raw materials from growers
should have quality standards in the production process
to ensure that each individual ingredient used in a par-
ticular formula meets defined standards and defined
SOPs. These standards and acceptance criteria must be
defined in writing.

Some companies that provide products have the for-
mulas “tableted” or produced close to “final” form by
contracted manufacturers. In this case, each company
should have a quality manual that defines and docu-
ments the specific procedures that are applicable to its
scope of operation.

Suppliers that label product and ship under their spe-
cific brand name must still have written SOPs that com-
pletely and thoroughly define the processes under their
control. Essential components of SOPs that will ensure
that quality products are consistently produced include
the following:

e Acceptance criteria for the product

e How products are tracked to the first point of
distribution

e An adverse event reporting system to alert the company
of potential problems

e Explanation of which personnel have specific respon-
sibility for quality

An example of quality control for a common herb—
garlic (Allium sativum)

A high-quality herbal ingredient must begin with the
grower. The seeding material must be identified botani-
cally, with plant variety, cultivar, chemotype, and origin
being noted on the medicinal plant record. Cultivation
practices for quality medicinal and aromatic plants
must begin with soil that has not been contaminated by
sludge that contains heavy metals or chemicals. Fertiliza-
tion should be performed with thoroughly composted
manures that are free of human feces and appropriate for
the plant species. Irrigation water should comply with
quality standards and must be free of contaminants such



as heavy metals, pesticides, herbicides, and hazardous
substances.

Harvesting should be performed when the plant is at
the best quality for the intended utilization and under
the best possible conditions. All harvest equipment and
containers should be clean, which reduces contamination
of the plant. Harvested material should be promptly
processed, taking into consideration the plant’s active
substances. According to the University of California,
Davis, China produces about three quarters of the world
garlic market (University of California, 2004). Manufac-
turers in China follow Good Agricultural Practices for
Traditional Chinese Medicinal Materials set by the
General Committee of the State Administration of Phar-
maceutical Supervision. Although guidelines vary from
one country to another, some, such as the Australia Ther-
apeutic Goods Administration, are subject to the same
standards as pharmaceuticals. Manufacturers must be cer-
tified to export products to countries that have these
types of standards.

The US pharmacopoeial grade of garlic may be fresh or
dried bulbs of Allium sativum, containing not less than
0.5% alliin (determined by liquid chromatography and
calculated by dry weight) (Blumenthal, 1998). Garlic
may be used fresh or carefully dried. Monographs pub-
lished in different countries may not have the same quan-
titative requirements for the alliin content of garlic.
Macroscopic and microscopic examination and high-
performance liquid chromatography (Lawson, 1991;
Han,1995) are common testing procedures.

Testing Final Products Versus Process Control

Testing is a valuable tool used after production has been
completed to assess whether a product meets defined
specifications. What it does not ensure is that consistency
is achieved for all production lots or batches. Repeatabil-
ity and consistency can be achieved only through control
of the processes by which products are produced.

The American Herbal Pharmacopoeia (AHP) has devel-
oped herbal monographs, botanical and chemical refer-
ences, analytical testing services, and quality control
texts. High-performance thin-layer chromatography
(HPTLC) has been identified as a quality assessment tool
for the evaluation of herbal products. The Institute for
Nutraceutical Advancement (INA) also recommends
high-performance liquid chromatography for the assess-
ment of alliin in garlic. The INA supports the production
of high-quality botanical products through its Methods
Validation Program, which provides analytic methods
through which the need for global consistency in testing
can be fulfilled. Many testing laboratories offer validation
certification of herbal products; however, because the
number of herbs and botanical products is great, many
monographs and references have yet to be developed.
When available, ingredient validation and analysis certi-
fication should be requested by manufacturers for the
production of quality products (Figure 8-1).

One should think of testing and process control as one
would the production of a diagnostic radiograph. Each
processed film represents a production batch or lot of
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supplements. The individual who takes the radiograph

(veterinarian or technician) may be able to produce a

diagnostic film once, but other films may not qualify as

diagnostic. In reviewing the example for radiographs, one

should think of each step taken to produce a final film as

specifications for an animal supplement.

e Test results for one production lot = One film

e Product specifications = Each step taken to produce the
film

e Process control = Ensuring all steps taken to produce
the film are correct

If the goal (acceptable specification) is to produce a
diagnostic film, these variables must be controlled.
Anatomic target, restraint devices, positioning, film size
and speed, maintenance of the x-ray machine, technique
chart, and film processing are a few of the variables that
must be considered and controlled. All steps in the
process must be controlled and evaluated so that repeat-
able results are achieved. The production of animal sup-
plements is no different.

The FDA has advised consumers to consider four
factors when making purchasing decisions about nutri-
tional supplements (US Food & Drug Administration,
2002). It suggests that the manufacturer or distributor be
contacted for answers to the following questions:

e Can label claims be substantiated through analytic
testing?

e Is information available on the safety and efficacy of
ingredients in the formulation?

¢ Is a quality control system in place to ensure that the
product actually contains what is stated on the label
and that the product is free of contaminants?

e Has the manufacturer received any adverse event
reports from consumers who have used the product?

It is important for the reader to understand that con-
sistent testing methods have not been published for all
dietary supplement ingredients used for humans or
animals, including herbal ingredients. This means that
the only way that one product can be effectively com-
pared with another is through assurance that ingredients
are tested for purity before they are blended with other
ingredients in the final product formulation.

US Pharmacopoeia (USP) Testing specifications should
be followed, when available. If USP standards are not
defined for a particular ingredient, testing should follow
the highest standards generally agreed upon by the indus-
try and should use qualified analytic laboratories. Other
resources for testing methods include international phar-
macopoeias and published monographs (US Food and
Drug Administration, 1999).

When finished products are compared, outcomes
should be compared with the use of identical testing
methods. Typically, different grades of ingredients are
available to suppliers, and cost varies widely depending
on their purity, testing, and source. Because of the lack of
consistently applied testing standards for ingredients, a
supplier may meet label claims using one testing method
and have significantly different results when using a dif-
ferent assay method.

Providers who wuse high-quality ingredients, who
follow current Good Manufacturing Practice standards,
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MAYWAY CORP.

Chinese Herbs & Herbal Producls since 1969,

CERTIFICATE OF ANALYSIS

PRODUCT NAME:
BOTANICAL NAME:
PART USED:
COUNTRY OF ORIGIN:

DA SUAN, EXTRACT POWDER
ALLIUM SATIVUM

STEM

SHANGHAI CHINA

*N.D.=none detected at 0.01 PPM

Mayway Corporation

Yvonne Lau

President
1/7/2005

ITEM NO.: S5018C/5018CB
MW LOT NO: SHO3015

BATCH NO.: 03AMO0304*04020310
BATCH SIZE: 25 KGS.

PACK SIZ) 25 KG/DRUM
REPORT DATE: 4/11/2003

ITEM RESULTS

FORM POWDER
IDENTIFICATION METHOD TLC

PARTICLE SIZE 100 MESH

LOSS ON DRYING 3.2%

TASTE CHARACTERISTIC
COLOR PALE YELLOW
TAP DENSITY 0.49 G/ML
STANDARD 5:1 HERB TO EXTRACT
HEAVY METALS <4 PPM

502 N/A

PESTICIDES UNDETECTABLE
TOTAL PLATE COUNT 800/G

YEAST & MOLD 80/G

E.COLI NEGATIVE
SALMONELLA NEGATIVE
STAPHYLOCOCCUS AUREUS NEGATIVE

1338 MANDELA PARKWAY, OAKLAND, CA 94607-2055 - tel: 1-510-208-3113 - fax: 1-510-208-3069 - www.mayway.com

Figure 8-1 Certificate of Analysis. (Permission to use granted by Mayway Corp.)




and who apply appropriate standardized analytic tests for
label validation help ensure consistent product quality.

The National Animal Supplement Council

The National Animal Supplement Council is an industry
group dedicated to protecting and enhancing the health
of companion animals and horses throughout the United
States. Founded in 2001, NASC is a not-for-profit all-
industry association that consists of stakeholders con-
cerned with the issues surrounding the supply of
supplements for nonhuman food chain animals.
Members include manufacturers, suppliers, veterinarians,
distributors, dealers, retailers, and animal friends. NASC
members include manufacturers of animal supplements
who are committed to the highest current standards of
quality and safety in the industry.
The NASC mission: “To promote the health and well-
being of nonhuman food chain animals that are given
supplements by establishing regulations which are Fair,
Reasonable, Responsible, and Nationally Consistent.”
The cornerstone of NASC members’ pledge is the Com-
pliance Plus™ quality program. This program provides a
framework of best manufacturing practices for quality
assurance and product safety, along with a commitment
to ongoing research and development that stands alone
in the industry.
NASC Member companies are required to
e Have a quality manual in place that meets the stan-
dards for the industry
e Follow proper labeling guidelines for both animal feed
and nonfeed products

e Have an adverse event reporting and complaint system
in place

e Follow the guidance of the organization’s Scientific

Advisory Committee for risk classification of ingredi-

ents (229 of the 653 ingredients reviewed were herbals)

NASC members who supply products may use the
NASC seal on their product labels and can use the logo
on advertising, provided they meet specific criteria that
ensure that they are “in compliance” with strict policies
and standards. This seal is awarded only after a member
company successfully completes an independent facilities
audit, which evaluates the criteria defined for NASC
member companies. These requirements are mandatory
for NASC members who supply supplements. The seal is
a way for consumers to know that when they buy a
product, they buy from a reputable manufacturer. Buying
from NASC members is the best way that veterinarians
and consumers can support efforts to improve the quality
of animal supplements and preserve the availability of
these supplements to US and international markets
(NASC Mission Statement, www.nasc.cc).

The “Plus” in Compliance Plus refers to adverse event
reporting, which was not provided under DSHEA, but
which has been strongly encouraged by the FDA. The
NASC Adverse Event Reporting System (NAERS) has
been operational since 2003, during which time all
NASC member companies have been required to monitor,
evaluate, and act upon occurrences by filing monthly
adverse event reports in a Web-enabled national report-
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ing system. The NAERS captures critical information
for each adverse event, including incident description,
veterinarian involvement, contact information, investi-
gation details, and risk assessment. The FDA/CVM
has had full visibility on every adverse event in the
system since training was provided in July of 2003;
reporting tools allow the FDA to monitor adverse
events by company, product, ingredient, species, and
other categories.

Adverse Event Reporting

Even the best process controls are not infallible. Unex-
pected events can arise, or unknown “gaps” in even the
most thorough quality systems can happen. Quality-
focused companies strive to continually improve their
processes under controlled circumstances. If all processes
were perfect, there would never be any recalls; however,
because no process is perfect, it is important for compa-
nies to remain vigilant in identifying potential issues
early on and determining whether corrective action is
necessary.

Potential problems may occur anywhere in the pro-
duction process, with AERs usually resulting from ingre-
dients or combinations of ingredients. Although process
controls help establish specific control mechanisms, a
documented adverse event reporting system such as the
NASC NAERS is an essential component for responsible
providers of animal supplements.

The NAERS also captures the total usage of NHFC
animal supplements sold by industry members, enabling
calculation of the incidence of adverse events relative to
product usage, and helping in the establishment of fact-
based, empiric estimates of true risk to animal health. In
2005, for example, more than 200 million NHFC supple-
ment administrations resulted in 179 adverse events, or
just less than 1 adverse event for every 1.5 million NHFC
supplement administrations. These data strongly support
continued access to NHFC supplements by animal
owners. At the time of this writing, none of the adverse
events reported in NAERS has been classified as serious or
life threatening.

An example of an NAERS report for garlic use data is
seen in Figure 8-2 (used with the permission of the
NASC). Figure 8-3 demonstrates a consolidation of data
on the ingredient Garlic for the years from 1999 through
2004.

Furthermore, the NAERS is designed to enable analy-
sis of adverse event and usage data on an ingredient-by-
ingredient basis for each primary species, giving FDA
an unprecedented capability for efficiently maintaining
surveillance of ingredient use and risk assessment
going forward. This systematic, data-driven approach is
an example of how industry and regulators, working
together, can develop risk-based tools that allow contin-
ued access by NHFC animal owners to useful products,
while at the same time providing vigilant protection of
public and animal health. This can be extremely impor-
tant when regulatory agencies have concerns with regard
to ingredient risk because often these concerns are gen-
erated by reports of an adverse event occurring in another
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National Animal Supplement

Council

[] Confidential PO Box 2568
Valley Center, CA 92082

T: 760-751-3360

NASC INGREDIENT RISK REPORT

The following information is the proprietary property of the National Animal Supplement Council
(NASC). Any use or dissemination of this information requires written permission from NASC.

Please Select An Ingredient Name:

INGREDIENT INFORMATION

Ingredient Name: Garlic

No of NASC Registered Products with this ingredient: 46

Years Ingredient on the Market: 16 Year(s)
USAGE INFORMATION

In Dogs:

Minimum Usage: 0.24 mg/kg
Maximum Usage: 15.01 mg/kg
Straight Mean Usage: 11.24 mg/kg
Weighted Mean: N/A

In Horses:
Minimum Usage:

Maximum Usage:

Straight Mean Usage:

Weighted Mean:

In Cats:
Minimum Usage:
Maximum Usage:

Straight Mean Usage:

Weighted Mean:

0.00 mg/kg
107.09 mg/kg

11.03 mg/kg
N/A

0.96 mg/kg
9.43 mg/kg
6.60 mg/kg
N/A

All Data & Information contained in this report are the property of The National Animal Supplement
Council (NASC). Any use of or reference to this information must be approved in advance by
NASC. Unauthorized use of these data and / or information will be legally pursued. © NASC 2004

Figure 8-2 NASC NAERS ingredient risk report—garlic use data. (Used with permission of the NASC.)
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NASC INGREDIENT RISK REPORT National Animal Supplement Council
2 PO Box 2568, Valley Center, CA 92082
Confidential T: 760-751-3360

The following information is the proprietary property of the National Animal Supplement Council (NASC). Any use or
dissemination of this information requires written permission from NASC.

Please Note: The requirement for NASC members to enter AE reports began Q3 of 2003, Some

companies were recording AEs prior to that time, and that data is displayed. NASC did not require reporting the number of
administrations sold until Q3 2003, so data prior to that time is likely understated. Since we cannot be sure that the data
prior to Q3 2003 are complete, we do not report AE Incidence prior to that time. Please direct questions about the NAERS
system and the methodology to: Bill Bookout at NASC, 760-751-3360 or Paal Gisholt at SmartPak Equine at 774-773-

1107.
AES AND ADMINISTRATIONS
In Dogs:
o Serious i .
Aihickde Incidence Of Adverse I"u.deme s Administrations
Year Events ) Serious AFs
Rennrted AEs % Events o Reported
cporte Reported *
2002 Total 0 0 0 0 14,810,764
2003 Total 0 0 0 0 24,766,232
2004 Total 0 0 0 0 12,120,749
Grand Total 0 [} 0 0 51,697,745
In Horses:
} Serious :
v Ad'wers‘e Incidence Of Adverse lncnoden‘ce O_f Administrations
ear Events g e Serious AEs
R AEs % Events o Reported
eported Yo
Reported
1999 Total 0 0 0 0 64,000
2000 Total 0 0 0 0 442,240
2001 Total 0 0 0 0 500,679
2002 Total 0 0 0 0 530,471
2003 Total 0 0 0 0 522,398
2004 Total 0 0 0 0 326,440
Grand Total 0 0 0 0 2,386,228
In Cats;
. Serious :
Afhcrsc Incidence Of Adverse l?cl.dcncc (,)f Administrations
Year Events 5 . Serious AEs
R AEs % Events . Reported
eported Yo
Reported
2000 Total 0 0 0 0 140,700
2001 0 0 0 0 144,600
2002 Total 0 0 0 0 607,242
2003 Total 0 0 0 0 715,884
2004 Total 0 0 0 0 749,560
Grand Total 0 0 0 0 2,357,986

Adverse Event: "An Adverse Event is a type of Complaint where a patient has suffered any negative physical effect or
health problem that MAYY be connected to or associate with use of the product.”

Serious Adverse Event: "An Adverse Event with a transient incapacitating effect (i.e. rendering the animal unable to
function normally for even a short period of time, such as with a seizure) or nontransient (i.e. permanent) health effect.
Transient vomiting or diarrhea do not constitute Serious Adverse Events. A purported Serious Adverse Event requires
follow-up with a veterinarian. A layperson diagnosis does not constitute a Serious Adverse Event."

All Data & Information contained in this report are the property of The National Animal Supplement
Council (NASC). Any use of or reference to this information must be approved in advance by
NASC. Unauthorized use of these data and / or information will be legally pursued. A© NASC 2004

Figure 8-3 NASC NAERS ingredient risk report—garlic adverse events and administration history. (Used with permission of the
NASC.)
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species or caused by excessive exposure to or use of a
single ingredient and not a blended formulation.

Quality Questions for Product Selection

e Do not be afraid to pick up the telephone, identify
yourself as a customer, and ask to speak with the Pres-
ident of the company

e Ask the President to give you an overview of the
company’s quality control and quality assurance
procedures

e Ask your sales representative to provide quality docu-
mentation for the ingredients used in the formulation
and testing information for the finished product. At a
minimum, the company should be able to provide Cer-
tificates of Analysis for the primary active ingredients
used in the formulation. Be aware that standardized
testing methods may not be established for every ingre-
dient that may be contained in the formula. If these
standards are published, look for testing and analytic
methods that follow USP standards. If USP standards
are not available, published monographs and pharma-
copoeias provide information on testing methods

e Look for lot numbers on products

e Ask whether the production facility has been indepen-
dently audited and certified by an independent audit-
ing organization. If it has been, the company should be
able to provide a certificate or letter that indicates the
results of the audit

e If you do have an adverse event, call the company to
report the occurrence. Evaluate how the report is
handled and review any follow-up report from the
company

e Ask technical questions and consider the answers.
Decide whether you are comfortable with the technical
support you receive

SUMMARY

From a global standpoint, the regulatory environment is
one of inconsistency; however, progress is being made in
adoption of a uniform approach to regulating herbal
products. In the United States, much progress has been
made toward achieving an acceptable compromise while
not restricting reputable companies from providing ben-
eficial products for animals.

Although quality begins with evaluation and testing of
ingredients, many steps may affect product quality. For any
company to produce a quality product, a comprehensive
written system of process control is a mandatory require-
ment. This being said, even the most comprehensive
quality systems are not infallible, which suggests that con-
tinued vigilance also must be a key quality requirement.

In our opinion, an optimal outcome can best be
achieved when responsible members of industry, regula-

tory agencies or guiding bodies, clinicians, academia, and
the scientific community work cooperatively to establish
and implement a system that is fair, reasonable, respon-
sible, and globally consistent. Through these efforts,
herbal modalities may come to be recognized as viable
options for animal and human healthcare.

ADDITIONAL SOURCES OF INFORMATION

e www.nasc.cc—National Animal Supplement Council;
provides updates and recommended action regarding
supplements for companion animals in the United
States

e www.vm.cfsan.fda.gov/~dms/dietsupp.html—US Food
and Drug Administration Center for Food Safety and
Applied Nutrition (December 1, 1995), discussion of
Dietary Supplement Health Education Act of 1994

e www.fda.gov/ola/2003/dietarysupplements1028.
html—statement of John M. Taylor, Associate Com-
missioner for Regulatory Affairs, FDAFDA, before the
Committee on Commerce, US Senate, October 28, 2003

e www.usp.org—US Pharmacopoeia (see Dietary Supple-
ments)

e www.ahpa.org—American Herbal Products Association

e www.herbal-ahp.org/—American = Herbal = Pharma-
copoeia

APPENDIX OF GRAS INGREDIENTS

e GRAS ingredients—US FDA 21 CFR (#225 ingredients)
e Sec. 582.1 Substances that are generally recognized as
safe
(1) The quantity of a substance added to animal food
does not exceed the amount reasonably required
to accomplish its intended physical, nutritional, or
other technical effect in food; and
(2) The quantity of a substance that becomes a com-
ponent of animal food as a result of its use in
the manufacturing, processing, or packaging of
food, and which is not intended to accomplish
any physical or other technical effect in the food
itself, shall be reduced to the extent reasonably
possible.
e Sec. 582.10 Spices and other natural seasonings and
flavorings
e Sec. 582.20 Essential oils, oleoresins (solvent-free), and
natural extractives (including distillates)
e Sec. 582.30 Natural substances used in conjunction
with spices and other natural seasonings and flavorings
e Sec. 582.40 Natural extractives (solvent-free) used in
conjunction with spices, seasonings, and flavorings
e Sec. 582.50 Certain other spices, seasonings, essential
oils, oleoresins, and natural extracts




Common Name

Alfalfa

Alfalfa herb and seed

Algae, brown

Algae, brown (kelp)

Algae, red

Allspice

Almond, bitter (free from prussic acid)

Ambergris

Ambrette (seed)

Ambrette seed

Angelica

Angelica root, seed and stem
Angostura (cusparia bark)
Angostura (cusparia bark)
Anise

Anise, star

Apricot kernel (persic oil)
Asafetida

Balm (lemon balm)

Balsam of Peru

Basil

Basil, bush

Basil, sweet

Bay

Bay (myrcia oil)

Bay leaves

Bergamot (bergamot orange)
Bitter almond (free from prussic acid)

Bois de rose
Cacao
Calendula

Camomile (chamomile) flowers, Hungarian
Camomile (chamomile) flowers, Roman or English
Camomile (chamomile), English or Roman
Camomile (chamomile), German or Hungarian

Cananga

Capers

Capsicum

Caraway

Caraway, black (black cumin)
Cardamom (cardamon)
Cardamom seed (cardamon)
Carob bean

Carrot

Cascarilla bark

Cassia bark, Chinese

Cassia bark, Padang or Batavia
Cassia bark, Saigon

Cassia, Chinese

Cassia, Padang or Batavia
Cassia, Saigon

Castoreum

Cayenne pepper

Celery seed

Cherry, wild, bark

Chervil

Chicory

Chives
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Botanical Name of Plant Source

Medicago sativa L.

Medicago sativa L.

Laminaria spp and Nereocystis spp

Laminaria spp and Nereocystis spp

Porphyra spp and Rhodymenia palmata (L.) Grev

Pimenta officinalis Lindl

Prunus amygdalus Batsch, Prunus armeniaca L., or Prunus persica (L.)
Batsch

Physeter macrocephalus L.

Hibiscus moschatus Moench

Hibiscus abelmoschus L.

Angelica archangelica L. or other spp of Angelica

Angelica archangelica L.

Galipea officinalis Hancock

Galipea officinalis Hancock

Pimpinella anisum L.

Ilicium verum Hook f.

Prunus armeniaca L.

Ferula assa-foetida L. and related spp of Ferula

Melissa officinalis L.

Myroxylon pereirae Klotzsch

Ocimum basilicum L.

Ocimum minimum L.

Ocimum basilicum L.

Laurus nobilis L.

Pimenta racemosa (Mill.) |W Moore

Laurus nobilis L.

Citrus aurantium L. subsp bergamia Wright et Arn.

Prunus amygdalus Batsch, Prunus armeniaca L., or Prunus persica (L.)
Batsch

Aniba rosaeodora Ducke

Theobroma cacao L.

Calendula officinalis L.

Matricaria chamomilla L.

Anthemis nobilis L

Anthemis nobilis L.

Matricaria chamomilla L.

Cananga odorata Hook f. and Thoms.

Capparis spinosa L.

Capsicum frutescens L. or Capsicum annuum L.

Carum carvi L.

Nigella sativa L.

Elettaria cardamomum Maton.

Elettaria cardamomum Maton.

Ceratonia siliqua L.

Daucus carota L.

Croton eluteria Benn.

Cinnamomum cassia Blume.

Cinnamomum burmanni Blume.

Cinnamomum loureirii Nees.

Cinnamomum cassia Blume.

Cinnamomum burmanni Blume.

Cinnamomum loureirii Nees.

Castor fiber L. and C. canadensis Kuhl.

Capsicum frutescens L. or Capsicum annuum L.

Apium graveolens L.

Prunus serotina Ehrh.

Anthriscus cerefolium (L.) Hoffm.

Cichorium intybus L.

Allium schoenoprasum L.
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Common Name

Cinnamon bark, Ceylon
Cinnamon bark, Chinese
Cinnamon bark, Saigon
Cinnamon leaf, Ceylon
Cinnamon leaf, Chinese
Cinnamon leaf, Saigon
Cinnamon, Ceylon
Cinnamon, Chinese
Cinnamon, Saigon
Citronella

Citrus peels

Civet (zibeth, zibet, zibetum)
Clary (clary sage)

Clove bud, leaf or stem
Clover

Cloves

Coca (decocainized)
Coffee

Cognac oil, white and green
Cola nut

Coriander

Corn silk

Cumin (cummin)

Cumin, black (black caraway)
Curacao

Cusparia bark

Dandelion leaf and root
Dill

Dog grass (quackgrass, triticum)
Dulse

Elder flowers

Estragole (esdragol, esdragon, tarragon))
Fennel, common

Fennel, sweet

Fennel, sweet

Fenugreek

Galanga (galangal)

Garlic

Geranium

Geranium, East Indian
Geranium, rose

Ginger

Glycyrrhiza

Glycyrrhizin, ammoniated
Grains of paradise
Grapefruit

Guava

Hickory bark

Hops

Horehound (hoarhound)
Horsemint

Horseradish

Hyssop

Immortelle

Jasmine

Juniper (berries)

Kelp

Kola nut

Laurel berries

Laurel leaves

Botanical Name of Plant Source

Cinnamomum zeylanicum Nees.

Cinnamomum cassia Blume.

Cinnamomum loureirii Nees.

Cinnamomum zeylanicum Nees.

Cinnamomum cassia Blume.

Cinnamomum loureirii Nees.

Cinnamomum zeylanicum Nees.

Cinnamomum cassia Blume.

Cinnamomum loureirii Nees.

Cymbopogon nardus (L.) Rendle.

Citrus spp

Civet cats, Viverra civetta Schreber and Viverra zibethaSchreber.
Salvia sclarea L.

Eugenia caryophyllata Thunb.

Trifolium spp

Eugenia caryophyllata Thunb.

Erythroxylum coca Lam. and other spp of Erythroxylum
Coffea spp

Ethyl oenanthate, so-called

Cola acuminata Schott and Endl., and other spp of Cola
Coriandrum sativum L.

Zea mays L.

Cuminum cyminum L.

Nigella sativa L.

Orange peel (orange, bitter Citrus aurantium L. peel)
Galipea officinalis Hancock.

Taraxacum officinale Weber and T. laevigatum DC.
Anethum graveolens L.

Agropyron repens (L.) Beauv.

Rhodymenia palmata (L.)

Sambucus canadensis L. and S. nigra L.

Artemisia dracunculus L. (tarragon)

Foeniculum vulgare Mill.

Finocchio (Florence Foeniculum vulgare Mill. var.) Fennel duice (DC.) Alex.

Foeniculum vulgare Mill.

Trigonella foenum-graecum L.

Alpina officinarum Hance.

Allium sativum L.

Pelargonium spp

Cymbopogon martini Stapf.

Pelargonium graveolens

Zingiber officinale Rosc.

Glycyrrhiza glabra L. and other spp of Glycyrrhiza
Glycyrrhiza glabra L. and other spp of Glycyrrhiza
Amomum melegueta Rosc.

Citrus paradisi Macf.

Psidium spp

Carya spp

Humulus lupulus L.

Marrubium vulgare L.

Monarda punctata L.

Armoracia lapathifolia Gilib.

Hyssopus officinalis L.

Helichrysum angustifolium DC.

Jaminum officinale L. and other spp of Jasminum
Juniperus communis L.

See algae, brown

Cola acuminata Schott and Endl., and other spp of Cola
Laurus nobilis L.

Laurus spp



Common Name

Lavandin hybrids between

Lavender

Lavender, spike

Lemon

Lemon balm

Lemon grass

Lemon peel

Licorice

Lime

Linden flowers

Locust bean

Lupulin

Mace

Malt (extract)

Mandarin

Marigold, pot

Marjoram, pot

Marjoram, sweet

Mate 1

Melissa

Menthol

Molasses (extract)

Musk (Tonquin musk)

Mustard

Mustard, black or brown

Mustard, brown

Mustard, white or yellow

Naringin

Neroli, bigarade

Nutmeg

Onion

Orange leaf

Orange, bitter, sweet, flowers, peel

Oregano oreganum (Mexican oregano,
Mexican sage, origan)

Origanum

Palmarosa

Paprika

Parsley

Peach kernel (persic oil)

Peanut stearine

Pepper, black

Pepper, cayenne, red

Pepper, white

Peppermint

Persic oil

Peruvian balsam

Petitgrain

Petitgrain lemon

Petitgrain mandarin or tangerine

Pimenta

Pimenta leaf

Pipsissewa leaves

Pomegranate

Poppy seed

Pot marigold

Pot marjoram

Prickly ash bark

Quince seed
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Botanical Name of Plant Source

Lavandula officinalis Chaix. and Lavandula latifolin Vill.
Lavandula officinalis Chaix.
Lavandula latifolia Vill.

Citrus limon (L.) Burm. f.

See balm

Cymbopogon citratus DC. and Cymbopogon flexuosus Stapf.
Citrus limon (L.) Burm. f.
Glycyrrhiza glabra L. and other spp. of Glycyrrhiza
Citrus aurantifolia Swingle.

Tilia spp

Ceratonia siliqua L.

Humulus lupulus L.

Myristica fragrans Houltt.

Hordeum vulgare L. or other grains
Citrus reticulata Blanco.

Calendula officinalis L.

Majorana onites (L.) Benth.
Majorana hortensis Moench.

llex paraguariensis St. Hil.

See balm

Mentha spp

Saccharum officinarum L.

Musk deer, Moschus moschiferus
Brassica spp

Brassica nigra (L.) Koch.

Brassica juncea (L.) Coss.

Brassica hirta Moench.

Citrus paradisi Macf.

Citrus aurantium L.

Myristica fragrans Houltt.

Allium cepa L.

Citrus sinensis (L.) Osbeck.

Citrus aurantium L.

Oreganum Lippia spp

Origanum spp

Cymbopogon martini Stapf.
Capsicum annuum L.

Petroselinum crispum (Mill.) Mansf.
Prunus persica Sieb. et Zucc.
Arachis hypogaea L.

Piper nigrum L.

Capsicum frutescens L. or Capsicum annuum L.
Piper nigrum L.

Mentha piperita L.

See apricot kernel and peach kernel
Myroxylon pereirae Klotzsch.

Citrus aurantium L.

Citrus limon (L.) Burm. f.

Citrus reticulata Blanco.

Pimenta officinalis Lindl.

Pimenta officinalis Lindl.
Chimaphila umbellata Nutt.

Punica granatum L.

Papaver somniferum L.

Calendula officinalis L.

Majorana onites (L.) Benth.

117

Xanthoxylum (or Zanthoxylum) Americanum Mill. or Xanthoxylum

clava-herculis L.
Cydonia oblonga Miller.
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Common Name
Rose absolute, buds, flowers, fruit (hips)

Botanical Name of Plant Source
Rosa alba L., Rosa centifolia L., Rosa damascena Mill., Rosa gallica L.,

and vars. of these spp

Rose geranium

Pelargonium graveolens

Rose leaves Rosa spp

Rosemary Rosmarinus officinalis L.
Rue Ruta graveolens L.
Saffron Crocus sativus L.

Sage Salvia officinalis L.

Sage, Greek

Sage, Spanish

Savory, summer

Savory, winter

Schinus molle

Sesame

Sloe berries (blackthorn berries)
Spearmint

Spike lavender

St. John’s bread

Salvia triloba L.

Salvia lavandulaefolia Vahl.
Satureia hortensis L. (Satureja).
Satureia montana L. (Satureja).
Schinus molle L.

Sesamum indicum L.

Prunus spinosa L.

Mentha spicata L.

Lavandula latifolia Vill.
Ceratonia siliqua L.

Star anise Illicium verum Hook. f.

Tamarind Tamarindus indica L.

Tangerine Citrus reticulata Blanco.

Tannic acid Nutgalls of Quercus infectoria Oliver and related spp of Quercus. Also
in many other plants

Tarragon Artemisia dracunculus L.

Tea Thea sinensis L.

Thyme, also white
Thyme, wild or creeping
Triticum

Tuberose

Turmeric

Vanilla

Violet flowers, leaves
Wild cherry bark
Ylang-ylang

Zedoary
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A Skeptical View of
Herbal Medicine

David W. Ramey

f the various approaches to veterinary medicine

that may be labeled “alternative” or “comple-

mentary” (among other labels), herbal and
botanical medicine—defined here as preparations derived
from plants, plant products, or fungi (including leaves,
stems, flowers, roots, and seeds, used as crude products or
in forms resulting from solvent extraction or decoction)
that are used to prevent and treat diseases—may be
simultaneously the most promising and the most
frustrating.

Herbal medicine may be considered promising for
several reasons. It is inarguable that some plants may
contain pharmacologically active substances. Without
question, a significant percentage of currently available
pharmaceutical products derive from plant sources.
Furthermore, it cannot be asserted that humans have
now examined every available plant for every conceivable
biologically active compound; that is, it is possible—
even likely—that some therapeutic substances available
in plants have yet to be discovered. Thus, it is
hardly implausible to think that as yet undiscovered
or unrecognized plants that contain pharmacologi-
cally active compounds may hold promise for the treat-
ment of animals (and humans) with certain medical
conditions.

However, with this unrealized promise come numer-
ous frustrations. Articles and books on herbal and botan-
ical medicine are replete with inaccurate information,
unsupported suggestions, and inappropriate speculation.
For all the promise offered by herbal medicines, of those
relatively few that have been examined, most have been
found wanting. The promise of pharmacologically active
substances derived from plant sources is often obscured
by nonsense, hype, and inaccuracy. Thus, for crude plant
preparations to again enter the mainstream of medicine,
many obstacles must be overcome. In particular, the truth
must overcome the hype, which, unfortunately, is often
a daunting task for the truth. A skeptical view of herbal
therapies looks at some of the facts versus the many fal-
lacies that permeate the field.

CHAPTER

THE HISTORICAL USE OF PLANTS
AS MEDICINE

It is certainly true that humans have employed various
medicinal plants, often in association with magic or reli-
gious tenets, to treat their ailments and presumably those
of their animals. Therefore, one argument used in favor
of the use of herbal and botanical medicine is an appeal
to the longevity of the therapy. Otherwise stated, herbal
medicines are said to have withstood the “test of time”
and should therefore be employed. Both practitioners and
owners may believe that such remedies are safe and effec-
tive, even though they have not seriously questioned
whether this is true (Ernst, 1995a).

It should be immediately noted that the “test of time”
standard is inadequate when it comes to assessing the
reliability of any human endeavor, including those
involving the practice of medicine (Ernst, 1998a). Some
notoriously unreliable enterprises have been associated
with humankind for many thousands of years. For
example, people have used astrology—the attempt to
foretell one’s future by looking at the stars—for thousands
of years, although there is no credible evidence for its use-
fulness and ample evidence to refute it. Similarly, thera-
peutic phlebotomy (bleeding) is one of the oldest known
medical interventions; it has generally been abandoned
only in the last century or so (except for its use in a very
few conditions) and is still used in some societies.
Curiously, and in keeping with the general response of
some modern herbalists to scientific criticisms of their
remedies, even when bleeding was finally shown to be
ineffective, it was not bleeding itself, but the new type of
controlled trial, that was doubted (Lilienfeld, 1982).
Finally, even medications that were used for thousands
of years have subsequently been shown to have
serious adverse effects. For example, a traditional
Oriental formula, Sho-saiko-to, was said to have been used
for 2000 years in China without adverse effects, but it
came to be associated with serious liver damage in Japan
in a case report of 4 patients (Itoh, 1995). Thus, the “test
of time” is not a reliable indicator of safety or efficacy.
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Nevertheless, some evidence for the use of herbal
and botanical medicines dates back to the Neanderthal
period (Kleiner, 1995). Once historical records began, pre-
scriptions for the use of various plants became part of
the medical tradition of virtually every society. Even
today, herbal medicines are an important component of
traditional medicine in virtually every culture (Vickers,
1999). Once traditions of plant medicine were estab-
lished, they eventually became more developed. So, for
example, the 16th century saw European medical schools
creating botanical gardens to grow medicinal plants
(Akerele, 1993). When the European expansion occurred,
beginning in the late 15th century, European explorers
encountered medicinal plants from other cultures and
began to send them back to Europe. These plants, origi-
nating from Central and South America, profoundly
influenced European treatments of the 16th and 17th
centuries (Duran-Reynals, 1946). As America became
colonized, housewives of the colonial period would
gather plants and wild herbs, such as sarsaparilla, hore-
hound, and dandelion, and hang them to dry for future
use (Blanton, 1930). Indeed, until the 20th century, most
medicinal remedies were botanicals, and, through trial
and error, a few were considered to be helpful.

Over time, more formal programs involving the use of
herbal and botanical remedies arose. For example, in the
United States between 1836 and 1911, 13 physiomedical
colleges, which substituted botanical medicines for phar-
maceutical drugs and promoted beliefs in a “vital force”
that permeated the body and to which healing powers
were attributed, opened and then closed their doors
(Haller, 1997). In the United States and to a lesser extent
in Europe, the Thomsonian movement of the mid-1800s
became popular by endorsing herbal remedies for health
and medicine (in addition to advocating steaming the
body to overcome the “power” of cold). However, con-
trary to assertions that herbal remedies are time honored,
the influence of herbalists and their remedies, as well as
the power of the other medical sects, waned over time.
This likely occurred because these practitioners could no
longer match the advances of science and accompany-
ing improvements in medicine, which removed them
from the public trust that developed as those advances
continued.

The history of veterinary applications of herbals and
botanicals is perhaps as long as, but somewhat less well
documented than, that of similar applications in human
medicine (Haas, 2000). For example, black and white
hellebore treatments (Helleborus niger and Veratrum album,
respectively) were used by Pliny in the first century AD.
as a seton (drain) through the ears of horses or sheep; in
the early 20th century, they were used as purgatives,
emetics, anthelmintics, and parasiticides (although they
caused death in many animals). Historical prescriptions
for herbal use—such as pounded apricot kernels com-
bined with pig fat for the treatment of animals with hoof
ailments, or guang barley combined with food chewed by
a child for the treatment of animals with hoof wounds—
can be found in 6th century Chinese Qimin yaoshu
(Ramey, 2001). The medicinal practices of native North
Americans are a rich source of veterinary herbal prescrip-

tions (Vogel, 1970). Botanical “horse medicines” were
provided for the treatment of horses during the
American Civil War (Merillat, 1935). Even as late as 1957,
popular books continued to list such substances as
aconite, belladonna, cinchona, ipecac, nux vomica
(strychnine), and tobacco for veterinary use (Hiscox,
1957). However, such titles became scarcely evident until
the latest revival of interest in the use of herbal and
botanical veterinary remedies.

Chinese Herbal Medicine

A vast, somewhat haphazard tradition of herbal and
botanical medicine has existed in China for centuries
(Unschuld, 1986); variants of this tradition have appar-
ently held fascination for some practitioners of veterinary
medicine. In addition to plants and herbs, the historical
practice of Chinese medicine used materials of animal
and mineral origin—both individual substances and
prescriptions composed of several substances. The first
recipes date from the Han dynasty (roughly 200 Bc-200
AD); the oldest find to date is the Wushier bingfang, dating
from 167 BC. Early Chinese medicinals were described
primarily by their flavors, as well as by their heating and
cooling properties (similar to the humoral theories of the
Greeks). Later, specialized Materia Medica texts (bencao)
were compiled. In late Ming times, the most important
of the Chinese herbal texts, Bencao Gangmu (“General
Outline of Materia Medica”) by Li Shizhen, was published
in 1596 (after the author’s death). It contains many
recipes designed for the treatment of patients with
specific illnesses, as was typical of the practice of Chinese
herbal medicine throughout history.

Some modern practitioners of Chinese herbal
medicine have attempted to assimilate some theoretical
aspects of various historical practices of Chinese medicine
into their own approach to medicine (Wynn, 2003). This
has resulted in practice approaches that are quite differ-
ent from those of historical China. In fact, modern
“Chinese” herbalism has little relationship to the tradi-
tional practice of herbal medicine that began in China—
in fact, it diverges widely from it.

In China, the approach to the practice of medicine has
never followed a single, unified approach. Rather, two
systems of medicine developed over time. One was based
on the theories of “systematic correspondence” (yin-
yang, five phases, etc.); the other, using herbal and other
medicines, prescribed various concoctions for the treat-
ment of patients with disease symptoms, without
recourse to those theories. The theories associated with
more esoteric approaches preserved their validity only in
areas that lay beyond empirical examination. However,
for a brief period, primarily in the 13th to 15th centuries,
attempts were made to incorporate herbal medicine into
more theoretical approaches. Ultimately, such attempts
failed.

Failure to assimilate arcane theories into Chinese
herbal medicine occurred perhaps in part because such
theories failed to explain real pathologic processes that
were noted by Chinese physicians (e.g., leprosy). Instead
of relying on concepts such as yin and yang, Chinese



physicians attempted to treat patients with leprosy and
other real diseases through a purely pragmatic approach
without the need for theoretical underpinnings. Unfor-
tunately, such approaches were largely unsuccessful. The
life expectancy in 19th century China has been estimated
at around 25 years (Caldwell, 1999) and there is certainly
no indication that any such remedies provide a cure
for real pathologic processes; none are in evidence
today. In addition, Chinese physicians recognized that
certain substances or combinations of substances had
the same effects on different patients with the same
problem. Thus, for real disease symptoms, even in the
absence of underlying knowledge of the pathology of
disease, the herbal prescriptions of historical China
were propounded in essentially the same way as those in
other parts of the world—without consideration for sex,
age, constitution, or even preference of the individual
(Unschuld, 1988).

For decades, pharmaceutical companies have con-
ducted screening programs to investigate Chinese
medical preparations; despite this, in the search for new
compounds, only a few Chinese drugs have found their
way into modern medicine. As of 1987, it was noted that
about 7000 species of plants were used in China as herbal
remedies but that only 230 of the most commonly used
ones had been subjected to in-depth pharmacologic, ana-
lytic, and clinical studies (Chang, 1987). The most impor-
tant of those Chinese medicines to come into common
use, ma huang, contains ephedrine, a substance that has
recently been banned by the US Food and Drug Admin-
istration (US FDA Web site, 2004a). However, so far,
traditional Chinese medicines have not led to an
enrichment of the international pharmacopoeia; investi-
gations—for example, of artemisinin (Qinghaosu) and its
derivatives for the treatment of patients with malaria
(Balint, 2001)—are ongoing.

HISTORICAL REALITY CHECK

The fact that herbal and botanical products have been
used throughout history may suggest, to some, that such
products are effective medicines; however, a critical look
reveals that such an assertion is not correct. In my
opinion, an approach to medical therapy that relies on
crude botanicals and botanical preparations is not likely
to be, and has not been, useful for the treatment of
patients with disease or the maintenance of health.

When the historical efficacy of herbal medications is
discussed, the salient question is, “Effective compared
with what?” In fact, during the heyday of herbal and
botanical medicine, other medical treatments, such as
bleeding or prescribing large doses of mercury salts
(calomel), were largely ineffective—even toxic. Thus, the
use of a plant product that was not acutely toxic would
have been expected to be of less obvious harm to the
patient compared with other interventions and, there-
fore, more desirable. Furthermore, the fact that herbal
medications were widely used may simply reflect that
plants were readily available for use by all, and that
outside health care was simply not affordable or available
for many humans or animals.
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Throughout history, it cannot be asserted that herbal
and botanical medicines were responsible for any mea-
surable improvement in human or animal health. Mor-
tality curves remained surprisingly similar over thousands
of years and under diverse cultural conditions (Cairns,
1986). For example, examination of skeletons from a
40,000-year-old Paleolithic society in Morocco shows that
50% of the population had died before age 38. Before the
advent of modern pharmacology in the 20th century, life
was “poor, nasty, brutish, and short” (Thomas Hobbs,
1588-1679). When compared with the mortality curves
of preagrarian societies, those of 19th century cities were
largely identical, although death rates spiked during years
of infectious epidemics. In 1900, Western life expectancy
was 45 years.

By 1996, this expectancy had increased to 76.1 years.
The high rates of morbidity and short life spans that are
consistent throughout history and across cultures were
due, at least in part, to the inability to prevent or
effectively treat infectious diseases (Huxtable, 1999). The
dramatic changes in life expectancy that occurred in the
20th century were largely due to clean water, vaccination,
and the ability to control infection via -effective
pharmaceuticals.

In addition, historical assessments of herbal therapies
must be made in light of vast differences between histor-
ical and current use of the products. In the past, the
emphasis for the use of herbal medications was on treat-
ment of symptoms, rather than underlying disease con-
ditions (which had yet to be identified). Ironically, and
particularly so in light of the holistic claims that may be
made currently for herbal preparations, elimination of
the symptom, rather than elimination of the underlying
problem, was the criterion used for treatment “success.”
For example, if a fever abated because the patient ingested
willow bark, the treatment would have “worked,”
although the disease process that caused the fever might
have been unaffected. In addition, herbal and botanical
remedies were generally applied for vague, all-
encompassing conditions (e.g., liver malfunction), rather
than for specific indications.

Again, the vague nature of such historical prescriptions
should not be surprising in light of the fact that these
remedies were prescribed in an era when the causes of
disease were uncertain, when different diseases with the
same symptoms could not be differentiated, and when
the treating doctor had few tools at his or her disposal.
In addition, the long-standing use of plants as medicine
did not lead to an overall increase in knowledge about
their use, nor was such use codified in any meaningful
way. Throughout most of history, whether in China,
India, or European societies, no effective way of convey-
ing useful information had been developed. As a result,
historical herbalists copied extensively from one another
over millennia and mixed accurate (by modern standards)
information with nonsense, misconceptions, and
inaccuracies.

In fact, the true usefulness of historical texts as guides
for modern practice is extremely limited. In historical
texts, true plant identities are doubtful, in regard to both
genus and species. Furthermore, if such treatments failed
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when they were applied, this was not likely to be noted—
the societal acceptability of risk in the treatment of
patients with disease was higher (Huxtable, 1999). In fact,
the only way to separate the beneficial from the useless
or hazardous was through anecdotes relayed mainly by
word of mouth (Angell, 1998). Nor would the appearance
of such information necessarily have been useful; even
when they became available, most people lacked the
means, the literacy, and the mobility to obtain or read
textbooks.

Given those limitations, the history of botanical
preparations does not provide a good template for
modern medical prescription. The nature of the histori-
cal claims made for efficacy of various plants and the
vague nature of the conditions treated makes it exceed-
ingly difficult to objectively evaluate the true utility of
the remedies employed today. Furthermore, the histori-
cal “successes” attributed to botanicals carried a cost. As
noted, the indications for using a given botanical were
poorly defined. Dosages were unavoidably arbitrary and
ill defined because concentrations of active ingredients
were unknown. Any number of contaminants may have
been present. It is most important to note that, as with
many other tools used in the historical practice of medi-
cine, many of the remedies simply did not work; some
were harmful or even deadly. Accordingly, although his-
torical records of the use of medicinal plants may make
for interesting reading, such records cannot be used as
accurate guides for many currently advocated uses of
herbal and botanical products.

THE HISTORICAL USE OF PLANTS AS DRUGS

Limitations of the historical use of plants aside, it is inar-
guable that the active ingredients of some currently used
pharmaceuticals are identical to, or derived from, plants
that were used historically as historical folk remedies.
Herbal and botanical sources may be the origin of as
many as 30% of all modern pharmaceuticals (Kleiner,
1995). For example, aspirin (acetylsalicylic acid) is derived
from salicylic acid, which, as salicin (salicyl alcohol plus
a sugar molecule), occurs in the flower buds of the mead-
owsweet (Filipendula, formerly Spirea) and in the bark and
leaves of several poplars and willows, notably the white
willow (Salix alba). Historically, it was noted that white
willow bark extracts had some effectiveness as a pain
remedy; indeed, the seminal Greek physician Hippocrates
reportedly prescribed willow bark and leaves for fever and
the pain of childbirth. Other cultures have soaked willow
leaves and applied them topically for use as a painkiller.
Digoxin, another pharmacologically active compound, is
derived from the foxglove plant, Digitalis spp. (at least 12
varieties of the plant are known). Historically, foxglove
was found to be helpful for “dropsy” (ascites or edema).
Quinine, first isolated from the bark of the cinchona tree
(Cinchona calisaya) in 1820, was an important antipyretic.
As the cost declined and as it became more readily avail-
able, quinine was used for the treatment of fever of vir-
tually any origin (“fever” being a common reason for the
prescription of plant preparations throughout history).
Indeed, the use of quinine as an antipyretic became so

widespread in the days after the Civil War that the
American Medical Association (AMA) tried unsuccessfully
to convince the federal government to grow the cinchona
tree in the United States (Ackernecht, 1943).

However, simple facts about the historical use of plants
as medicine may not reveal other important considera-
tions that may have led to their decline. After all, it is
highly unlikely that people would abandon safe, effec-
tive, readily available, and inexpensive medications for
no reason. As such, although salicin (the parent of sali-
cylate drugs) was first isolated in the 19th century and
was used in crude form as willow bark long before that,
to ingest 1g of salicin from willow bark, a person must
ingest at least 14g of the bark. In addition, the tannins
in willow bark (as well as salicin itself) are very irritating
to the stomach lining; however, this consideration may
not have been important in the historical use of plant
preparations because adverse effects were an accepted
part of historical medical therapy (Huxtable, 1998).
Furthermore, as with many plant preparations when
compared with the pharmaceutical products derived from
them, salicin is only about half as potent as aspirin.

The use of digitalis preparations for the treatment of
patients with heart disease carried its own set of prob-
lems. According to detailed descriptions from historical
texts, each of the 12 varieties of digitalis plants had active
compounds, although the quality of those compounds
varied. Seeds of the plant have at least six different
biologically active chemical variations, with cardiac and
other effects. The potency of digitalis preparations dete-
riorated rather quickly over a few months, even when the
preparations were kept hermetically sealed. Additional
difficulties arose because various digitalis compounds had
different rates of absorption from the gastrointestinal
tract. Finally, variations from batch to batch depended on
growing conditions (Osol, 1955).

The use of quinine declined simply because newer and
better products were developed. In the 1880s, research
with coal tars led to the development of synthetic
antipyretics. These products quickly took the place of
quinine. Over time, this trend has continued, and plant
preparations have essentially disappeared from the main-
stream therapeutic armamentarium because newer syn-
thetic drugs gave greater consistency and more targeted
efficacy.

THE MYTH OF “NATURAL"”

Historical wusage notwithstanding, popular modern
herbalism has achieved much of its popularity through
bombastic claims, such as that its therapies are safer,
holistic, or more “natural.” Many promoters of natural
herbal products promote the myth that they are
somehow superior to the same products produced syn-
thetically in a laboratory. No scientific basis exists for
such claims. A chemical is a chemical. For example, no
difference has been discerned in the vitamin C that is
obtained from natural biosynthetic processes in rose hips
and that which is made in the laboratory of a chemical
manufacturer. The word “natural” implies only the source
and does not indicate that the product is, in fact, supe-




rior. Rather, it appears to be used mostly as a marketing
term.

Nor does “natural” imply that herbal medications are
safe. Many people think that herbal medicines, because
they are natural, are harmless (Ernst, 1995b). This is
wrong. Nothing about herbs automatically makes them
nontoxic simply because they are natural. Natural toxins
have the same mechanisms of toxicity as synthetic
toxins. For example, cabbage and broccoli contain a
chemical whose breakdown products act in the same
manner as those of dioxin—one of the most feared indus-
trial contaminants. Dioxin is carcinogenic and terato-
genic in rodents in extremely small amounts; however,
the quantities ingested by humans are far lower than the
lowest amounts that have been shown to cause cancer
and reproductive damage in rodents (Ames, 1990a).

One reason why herbs may have a reputation for lack
of toxicity may be that the concentrations of pharmaco-
logic compounds in herbs are frequently very low, that is,
very little of the active ingredient in an herbal prepara-
tion is actually delivered; all toxic effects are dose related.
Regardless, drug receptors in an animal’s body cannot dis-
tinguish whether a molecule comes from a chemical lab-
oratory or from the plant kingdom. The toxic potential
of an herbal remedy does not depend on its origin; rather,
it is related to the pharmacologic characteristics and dose
levels of its active ingredients.

MODERN HERBALISM—A NEW AND
INVENTIVE FRONTIER

Current usage of botanicals is quite different from his-
torical usage. Historically, even if they were unable to
assist in the resolution of a disease process, herbal medi-
cines may have served to make the patient feel cared for,
and perhaps even helped to relieve some symptoms.
However, when compared with modern usage, herbs were
historically used in lesser amounts, for specific disease
indications (as opposed to the modern practice of using
herbs prophylactically, in an effort to prevent health
problems), in crude form (as opposed to concentrated
extracts), and by themselves, that is, not in associa-
tion with other medications, such as pharmaceuticals,
thereby obviating concerns about herb-drug interactions
(Huxtable, 1999).

Although modern herbalism in the treatment of
patients with disease conditions or symptoms may differ
from historical usage, it also differs from conventional
pharmacotherapy in its prescription. Whereas conven-
tional medications are given primarily to treat disease,
herbal medications may be offered for many more
indications, including the treatment of healthy indivi-
duals. Herbal prescriptions may be offered for main-
tenance, well-being, or health, and may be prescribed to
support, enhance, or stimulate various body processes
(although the precise nature of such herbal activity is
undefined but generally assumed to be good). Prescribing
substances to improve health, rather than to treat disease,
allows for an entirely different medical paradigm—one
that is largely free of the constraints of evidence and
objectivity.
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Indeed, the English language appears to have been
stretched to its ingenious limits in the attempt to ascribe
health benefits to herbal products. The creative linguis-
tics used to promote herbal medications appears to be
designed solely for marketing the products—often ignor-
ing truth in the process. For example, it cannot be said
that the herb Echinacea, commonly used to treat or
prevent the human cold, has ever been shown to be effec-
tive; indeed, there is good evidence that it is ineffective
(Bent, 2004). However, it may be claimed that Echinacea
has natural antibiotic actions and is considered an excel-
lent herb for infections of all kinds. Ginseng—a genus
with many different species—has long been promoted as
an energy booster, for example, yet the military, in studies
of possible energy enhancements for troops, has found it
worthless (Lieberman, 2001). As such, the veracity of
modern herbal marketers who may ignore such real
data and continue to make prescriptions under false pre-
tenses must be questioned. Furthermore, it is curious
that even though herbal medications may be promoted
as “natural,” in fact, advocating the concept of regular
ingestion of substances to promote health in individuals
in whom no disease is apparent could be construed as
anything but natural.

However, in addition to such philosophical differences
and linguistic legerdemain, herbal prescribing diverges
from modern pharmacotherapy primarily in three impor-
tant areas:

1. Use of whole plants. Herbalists may use unpurified
plant extracts that contain several different con-
stituents, as opposed to purified agents that contain
measured quantities of active ingredients. The ratio-
nale for such prescription asserts that the use of the
whole plant allows the plant to work synergistically,
that is, the effect of the whole herb is greater than the
summed effects of its components. Modern herbalists
may also claim that toxicity is reduced when whole
herbs are used instead of isolated active ingredients
(“buffering”). Although they may acknowledge that
two samples of a particular herbal drug may contain
constituent compounds in different proportions, in
general, modern herbal practitioners claim that this
does not cause clinical problems, although there is
essentially no evidence by which such claims can be
evaluated. Although some experimental evidence sug-
gests synergy and buffering in certain whole plant
preparations (Williamson, 2001), how far this can be
generalized to all herbal products is not known.

2. Herb combinations. In some cases, several different
herbs with similar proposed effects are used together
simultaneously. Practitioners who engage in such
practice may say that the principles of synergy and
buffering apply to combinations of plants, claiming
that combining herbs improves efficacy, provides
multiple mechanisms of action, and reduces adverse
effects (Table 9-1) (Vickers, 1999). This contrasts with
conventional medical practice, whereby the use of
multiple agents with the same effects or mechanisms
of action is generally avoided, at least to the extent
possible, so as to reduce the possibility of adverse
effects.
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Example of an Herbal Prescription for
Osteoarthritis

Herb Function

Turmeric (Curcuma longa) For anti-inflammatory
activity and to improve
circulation at affected
joints

Devil's claw For anti-inflammatory
(Harpagophytum activity and general well-
procumbens) being

For weakness and exhaustion

For anti-inflammatory activity

For anti-inflammatory
activity and to improve
palatability and absorption
of herbal medicine

To aid sleep and for general
well-being

Ginseng (Panax spp)
White willow (Salix alba)
Licorice (Glycyrrhiza glabra)

Oats (Avena sativa)

3. Diagnosis. Herbal practitioners may use different
diagnostic principles that diverge from conventional
practice. Thus, they may make diagnoses or prescribe
treatments on the basis of vague rationales for which
they have no proof. For example, when treating a
patient with arthritis, a modern herbalist might
observe under functioning of a patient’s systems of
elimination and may decide that the arthritis results
from an accumulation of metabolic waste products. A
diuretic, choleretic, or laxative combination of herbs
might then be prescribed alongside herbs with anti-
inflammatory properties. Herbal products might also
be prescribed to support various body systems, even
though the term “support” is vague and ill defined. No
evidence may be available to suggest that such systems
are in need of support or that the prescribed plant has
the desired function.

SCIENCE AND HERBAL MEDICINES

At this point in time, it can be said that herbal medica-
tions are the treatment of choice in the treatment of no
conditions in animals or humans. Nonetheless, with the
promise, real or imagined, of such products, it behooves
practitioners of scientific medicine to look for scientific
data in support of the therapies that they provide to their
patients.

In other countries, herbal and botanical products con-
stitute an important market. For example, Germany has
a long tradition in the use of herbal preparations mar-
keted as drugs. In the United States and the United
Kingdom, herbal medicinal products are marketed as
“food supplements” or “botanical medicines.” Traditional
healers in the Third World commonly employ herbs
(Bodeker, 1996). However, modern herbalists appear to
have ceded to the pharmaceutical industry the use of
most obvious pharmacologically active herbs (such as

belladonna, ergot, and colchicum), possibly because
plants with significant bioactivity have a narrow thera-
peutic window and misuse can be deadly (Fisenberg,
2000). The plant preparations that are in common use
generally have neither the therapeutic potency nor the
toxicity profile of botanicals such as foxglove.

Mechanisms of Action

Both raw plant materials and botanical extracts may
contain intricate mixtures of organic chemicals, which
may include fatty acids, sterols, flavonoids, alkaloids, gly-
cosides, tannins, saponins, and terpenes (Rotblatt, 2002).
In laboratory settings, certain plant extracts have demon-
strated a variety of pharmacologic activities, including
anti-inflammatory, vasodilatory, antimicrobial, anticon-
vulsant, sedative, and antipyretic effects. This should not
be particularly surprising. Many plants contain pharma-
cologically active ingredients.

However, although they may be “natural,” the phar-
macologic compounds that occur in plants are not nec-
essarily benign. Rather, they are apparently produced as
a defense mechanism for the plants in which they are
found. For example, one important subset of “natural”
chemicals includes plant toxins that appear to protect
plants against fungi, insects, and animal predators. Thou-
sands of such compounds are known, and individual
species may contain a few dozen toxins, including
numerous carcinogens and mutagens (Ames, 1990b). So,
for example, kava kava, for which there is evidence of
usefulness in the treatment of humans with anxiety,
depression, and insomnia (Pittler, 2002), may also be
hepatotoxic (Centers for Disease Control and Prevention,
2003). As the toxicity of a particular compound is cer-
tainly dose dependent, so is pharmacologic activity, and,
accordingly, so is the medical clinical relevance of such
activity. Still, because of the obvious fact that some herbal
and botanical remedies do contain pharmacologically
active ingredients, and because not all drugs have been
discovered, the development of drugs from plants con-
tinues, and many drug companies engage in large-scale
pharmacologic screening of herbs.

On the other hand, some products do not contain
any useful substances. It has been asserted that the
more expensive the plant material, the more likely it is
to be inferior (Tyler, 1994). Studies have shown that
many ginseng products contain no active ingredients
(Cui, 1994; Liberti, 1978). Herbs such as burdock root,
“cleavers” (derived from a climbing plant that is common
in England), oregano, and dandelion have no currently
known therapeutic value (Natural Medicines Com-
prehensive Database, 2004), although all of these are
ingredients in an over-the-counter herbal “anti-itch”
preparation sold to horse owners. For such products,
given that they work as advertised, either the mechanism
of action is unknown or the product has a significant
treatment effect on the owner of the animal.

Lack of Quality Control

Botanical agents intended for preventive or therapeutic
use are not regulated as drugs under federal laws in the



United States. Instead, these products are marketed for
humans as “foods” or “dietary supplements,” but without
specific health claims. Because they are not regulated
as drugs, no legal standards exist for the processing,
harvesting, or packaging of botanicals. Labels of
herbal remedies generally do not list information
about adverse effects, dangers, and contraindications, nor
do they discuss dosages. In many cases, contents and
potency are not accurately disclosed on the label. The lack
of regulations regarding good manufacturing practices for
these products and the lack of requirements for disclosure
of all ingredients make it virtually impossible for the
practitioner to know what an animal is actually receiving
when it has been given a botanical remedy.

Because of the complexity of the mix of chemicals in
plants, it can be difficult to determine which, if any,
herbal product or component thereof has any biological
activity. Reliable and reproducible assessments of activity
are made even more difficult by the fact that processing
of herbal products through techniques such as heating or
boiling may alter the pharmacologic activity of their
components. In addition, many environmental factors,
such as soil type, altitude at which the plant is grown,
seasonal variations in temperature, humidity, day length,
rainfall, shade, dew, and frost, may affect the levels of
components in any given lot of plant materials. Finally,
other factors, such as insects, infections, planting density,
plant species, and plant genetic factors, have important
roles in the variability of herbal products (Wijesekera,
1991).

A basic problem associated with all clinical research in
herbal medicines is the question of whether different
products, extracts, or even lots of the same extract are
comparable and equivalent [See Chapter 7 for a more
detailed discussion]. Quality assurance is necessary to
ensure that a particular herbal product has the expected
effect; it is also an important determinant of product
safety. For example, echinacea products may contain
other plant extracts, may use different plant species
(Echinacea purpurea, E. pallida, or E. angustifolia) or differ-
ent parts (herb, root, both), or may have been produced in
very different ways (i.e., hydrophilic or lipophilic extrac-
tion). In addition, the concentration of active ingredients
can vary dramatically, depending on where the plants
were grown or when they were harvested (Mrlianova,
2002). For example, glycyrrhizic acid, one of the primary
pharmacologic agents in licorice root, occurs naturally in
concentrations that range on average from 2% to 7%, with
some rare plants having concentrations as high as 27%.
Glycyrrhizic acid can be toxic; in addition, differing con-
centrations of the active ingredient make accurate dosing
impossible, even though the glycyrrhizic acid may be
removed, as in deglycyrrhizinated (DGL) licorice.

Even if the practitioner can obtain accurate informa-
tion and determine the proper dosage and route of
administration of an herbal or botanical product, another
obstacle to its responsible administration remains. Very
few herbal medicines have both the scientific name of the
herb and an expiration date marked on the bottle. Several
herbs may share common names, only one or two of
which may be medicinal. For example, the name snake-
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root can be applied to at least six very different plants.
Also, ginseng is available in quite a few subspecies that
have somewhat different properties and vary widely in
cost. Wild ginseng has been shown to have immunomod-
ulating effects that are absent in the cultured root
(Mizuno, 1994). If only the common name is used, a less
effective or even completely nonmedicinal herb may be
substituted for the medicinal one.

Even a claim of “standardization” does not mean that
the preparation is accurately labeled, nor does it indicate
less variability in concentration of constituents of the
herb (Gilroy, 2003). One common method of standard-
ization involved blending several batches of the same
herb that contained different amounts of the desired
marker. Although this may produce a standardized single
component, the effect on other, nonstandardized com-
ponents is unclear. Some herbal manufacturers have tried
to address the problem by adding purified active ingredi-
ents to batches of herbs (e.g., adding hyperforin to a
batch of Saint John’s Wort). This may give a batch a stan-
dardized content of active ingredients, but the original
“balance” that some herbalists assert is necessary may be
lacking (Bent, 2004). Thus, extrapolation of the results of
any one study to any particular product may not be
possible.

It is disturbing but true that cases of outright fraud in
the herbal industry have been reported. For example,
in 2003, the Australian regulatory body suspended the
product license of Pan Pharmaceuticals, which produced
70% of the country’s nutraceuticals and herbs and had a
substantial overseas market (Pan Pharmaceuticals, 2004).
At the same time, investigation proceeded into alleged
fixing of safety data. In the United Kingdom, the British
General Medical Council (GMC) determined that a
company that produced evening primrose oil was guilty
of falsifying clinical trials and offering inducements to
researchers (Dyer, 2003). Perhaps worse was the fact that
the products that contained the oil were found to be
useless (Takwale, 2003).

Product Adulteration

Herbal products may be contaminated, adulterated, or
misidentified. This appears to be a particular problem in
herbal preparations from Asian sources (But, 1994; Chan,
1993; Lau, 2000); in 1998, the California Department of
Health reported that 32% of Asian patent medicines sold
in that state contained undeclared pharmaceuticals or
heavy metals (Ko, 1998). Aplastic anemia has been
reported with the use of an herbal medication adulterated
with phenylbutazone (Nelson, 1995), and acute intersti-
tial nephritis has occurred with another herbal prepara-
tion that was adulterated with meclofenamic acid (Abt,
1995). Cases of severe and even fatal poisoning have
occurred after the use of medication with herbs contain-
ing aconitine, podophyllin, heavy metals, and anti-
cholinergic substances (Chan, 1993; Chan, 19935; Chan,
1996; But, 1994). One survey of Chinese herbal medica-
tions found that on average, 23.7% of these were adul-
terated with everything from numerous nonsteroidal
anti-inflammatory drugs to caffeine. More than half of



128 PART II ¢ Herbal Medicine Controversies

the adulterated products contained two or more adulter-
ants (Huang, 1997). Similarly, PC-SPES was a patented
herbal preparation designed for the treatment of men
with prostate problems; positive reports appeared even in
major medical journals. However, chemical analysis of
the product revealed the presence of diethylstilbestrol,
indomethacin, warfarin, or a combination of these drugs
(Sovak, 2002), and it was subsequently removed from the
marketplace; lawyers for the victims claim that hundreds
of people were harmed, and that some even died (Gillis,
2004). In perhaps the most notorious instance of adverse
effects of herbal substitution in human medicine, rapidly
progressive interstitial renal fibrosis and urothelial carci-
noma have been reported in women taking Chinese
formulas containing Aristolochia for weight reduction
(Vanherweghem, 1998). Because of such problems, calls
for tighter regulation of botanical products have been
made with increasing regularity (Marcus, 2002).

SAFETY
Historical Aspects

The history of herbal medicine in general suggests a lack
of efficacy. However, the long history of the use of herbal
products should not be taken as an indication that such
medications have been safe. It is probably reasonable, as
a rule, to assume that an herb that enjoyed wide use for
a considerable period is not acutely toxic when used in the
traditional manner. The manner of preparation is impor-
tant; traditional preparation of the raw tubers of the
Oriental Aconitum species made the herb minimally
poisonous, but modern manufacturing processes gener-
ated a hazardous product (Hikino, 1977); perhaps failure
to adhere to traditional methods of preparation and usage
caused the problems that resulted from use of ma huang
(ephedra). In general, the effect that modern processing
has on traditional remedies is largely unknown.

That said, assumptions about the lack of acute toxic-
ity beg larger questions of chronic toxicities. Indeed, such
products as comfrey, which is hepatotoxic and carcino-
genic (Huxtable, 1986; Ridker, 1985), and tobacco were
widely used for hundreds of years; tobacco was even
endorsed by the medical profession. Concerns about
long-term adverse effects may have been irrelevant in
light of the short life spans of previous cultures—they are
certainly not irrelevant today. However, even if concerns
about chronic toxicities had been noted, they would
likely not have resulted in limited use of botanical
medicines because no real alternatives were available.

Direct Health Risks

Potent bioactive substances may exist in plants, and they
have caused harm. Thus, for example, the US Food and
Drug Association (FDA) attempted to ban the sale of
dietary supplements containing ephedra; by January of
2003, kava extracts had been banned in the European
Union and Canada and were subject to cautions and advi-
sories ordered by the FDA as a result of 11 cases of hepatic
failure that led to liver transplants, four of which resulted

in death (Clouatre, 2004) [see Chapters 12 and the kava
monograph in Chapter 24 for a more detailed discussion
of this event]. Epidemiologic studies from various parts
of the world show that certain “natural” chemicals in
food may be carcinogenic risks to humans. Chewing of
betel nuts with tobacco has been correlated with oral
cancer (International Agency, 1988; Hirono, 1987). The
phorbol esters present in Euphorbiaceae, some of which
are used as folk remedies or herb teas, are potent mito-
gens and are thought to be a cause of nasopharyngeal
cancer in China and esophageal cancer in Curacao
(Hirayama, 1981; Hecker, 1981) and have been shown to
cause signs of general poisoning in lactating goats and
their milk-fed kids (Nawito, 1998). Pyrrolizidine toxins
are mutagens that are found in comfrey tea, various
herbal medicines, and some foods; they are hepatocar-
cinogens in rats and may cause liver cirrhosis and other
diseases in humans. Allergic reactions, toxic reactions,
possible mutagenic effects, adverse effects related to an
herb’s desired pharmacologic actions, and drug interac-
tions have been reported with various herbal preparations
(Bateman, 1998; Ernst, 1998b). However, the true extent
of the direct risks posed by various herbal products is
essentially unknown because currently no mandatory
reporting mechanism for adverse reactions related to
botanical products is in place. In addition, if the situation
in veterinary medicine is analogous to that in human
medicine, clients may not report to their veterinarians
the use of herbal remedies or adverse reactions; this leads
to an underreporting of important data.

Legal Obstacles and the Limitations of Experience

In the United States, the main barrier to ensuring safe and
effective dietary supplements is the federal law that
regulates these products. Unlike the laws governing
prescription and over-the-counter drugs, which must be
proved safe and effective before they are marketed, the
Dietary Supplement Health and Education Act (DSHEA),
passed in 1994, allows supplements to be marketed
without any safety testing or proof of effectiveness (US
FDA Web site, 2004b). This law does not require manu-
facturers to tell the FDA when their products are linked
to serious injuries or death; it instead relies on a volun-
tary system that likely has resulted in significant under-
reporting of information on harmful reactions to herbal
product supplements. Furthermore, the FDA can ban a
supplement only if it can show that it poses “a significant
or unreasonable risk of illness or injury.”

Although many herbs have been used for thousands
of years and folk healers and traditional herbalists have
accumulated quite a bit of empiric information, these
facts may lead to a false sense of security about herbal
products. In fact, such information is not much help to
practitioners in detecting effects that occur years after an
herb is used (such as cancer) or in only a small percent-
age of individuals. Experience may be useful to clinicians
in identifying obvious and predictable acute toxicities;
however, it is a much less reliable tool for helping them
detect reactions that are inconspicuous, rare, develop
gradually, or have a prolonged latency period.



The risk that infrequently occurring adverse reactions
to herbal remedies will remain unnoticed is illustrated by
the statistical “rule of three.” This rule dictates that the
number of patients treated must be three times as high
as the frequency of an adverse reaction if there is to be a
95% chance that the reaction will actually occur in the
studied population. Thus, if an adverse reaction occurs 1
in 1000 times, the healer would have to treat at least 3000
patients to be 95% sure that he or she will see one reac-
tion. However, the healer may need to see more than one
reaction before a mental connection with the remedy is
made. To have a 95% chance of seeing a reaction three
times, the healer would have to treat 6500 patients with
the same remedy, or approximately one patient a day for
almost 25 years (DeSmet, 1993).

Reactions and Interactions

Although most herbal medicines are generally considered
safe, herbal medicine probably presents a greater risk of
adverse effects and interactions than is associated with
any other “alternative” therapy. Allergic reactions, toxic
reactions, adverse effects related to an herb’s desired phar-
macologic actions, and possible mutagenic effects have
been identified (Ernst, 1998b). Reported adverse effects
include germander with acute hepatitis, ephedra with
fatal cardiovascular events, and comfrey with veno-
occlusive disease (Essler, 2000).

Reports show that severe adverse effects and relevant
interactions with other drugs can occur with herbal
preparations. For example, hypericum (Saint John’s Wort)
extracts can decrease the concentration of a variety of
other drugs through enzyme induction (Ernst, 1999).
Other interactions include papaya extract with warfarin
and evening primrose oil with epileptogenic drugs
(increased likelihood of seizures). However, an interaction
between two compounds is not always as expected. One
would expect that the combination of ginkgo biloba and
a thiazide diuretic would cause a hypotensive crisis.
However, an elderly human patient taking this combina-
tion was found to have elevated blood pressure, which
returned to normal when both agents were stopped
(Shaw, 1997). Herbal remedies have also been shown in
some instances to reduce the effectiveness of concur-
rently administered conventional medications. For
example, co-administration of phenytoin with an
Ayurvedic syrup called “Shankhapushpi” was reported to
result in reduced concentrations of phenytoin and loss of
seizure control (Dandekar, 1992). Several reviews sum-
marizing adverse effects and interactions have been pub-
lished (DeSmet, 1995; Miller, 1998; Fugh-Berman, 2000;
Ernst, 2000a; Ernst, 2000b).

In veterinary medicine, the fact that some herbs have
active pharmacologic ingredients has been a problem for
unsuspecting animal owners and handlers. Numerous
reports have described positive drug tests resulting from
the administration of commercially available herbal prod-
ucts to animals. For example,

e Spinach octacosanol tablets were shown to be contam-
inated with phenylpropanolamine after a horse that
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was racing at Santa Anita racetrack in Los Angeles tested

positive for phenylpropanolamine.

e Numerous trainers in the United States have been
penalized for positive tests for caffeine after they had
administered to their horses various herbal products
containing guarana. (Guarana, made from the crushed
seed of a climbing shrub native to Brazil and Uruguay,
is used in the preparation of a hot beverage in those
countries.) Some of these products are labeled “No
added caffeine,” although guarana is the obvious source
of caffeine.

e Some ginseng-containing herbal products are known to
contain sufficient caffeine to produce a positive test.

e Various herbal products contain alkaloids derived from
ephedra. Some of these, such as “Herbal Ecstasy,” also
contain caffeine. Horse racing officials have received
laboratory reports indicating positive tests for sub-
stances such as ephedrine, phenylpropanolamine,
pseudoephedrine, norpseudoephedrine, and caffeine
(Sams, 1998).

e Cases of melaleuca oil (“tea tree oil”) toxicosis have
been reported by veterinarians to the National Animal
Poison Control Center when the oil was applied to the
skin of dogs and cats (Villar, 1994). Indeed, essential
oils of a number of plants can be problematic for both
dogs and cats (Means, 2002).

e Accidental ingestion of a supplement containing
guarana and ma huang led to a potentially lethal
condition that required prompt detoxification and
supportive treatment in 47 dogs (Ooms, 2001).

e Depression, epistaxis, lethargy, and diarrhea have been
reported in cats that ingested chamomile (Means,
2002).

* Dogs dosed with 1.25mL of garlic extract per kilogram
of body weight developed oxidative injury to erythro-
cytes, including Heinz bodies and eccentrocytes (Lee,
2000).

The public and governmental agencies appear to be
taking note of problems regarding the safety of herbal
medications. In May of 2004, Consumer Reports magazine
released its list of 12 supplements to avoid, which
included 10 herbal products. These products—aris-
tolochia, comfrey, chaparral, germander, kava, bitter
orange, lobelia, pennyroyal oil, skullcap, and yohimbe—
are listed as “definitely hazardous, very likely hazardous,
and likely hazardous” (Dangerous Supplements, 2004). In
2001, the FDA and Congress were given recommenda-
tions from a committee asked to outline a science-based
process for assessing supplement ingredients (Dietary
Supplements, 2004). This report, issued by the Institute
of Medicine and the National Research Council of the
National Academies, suggested that federal laws should
be modified to require supplement makers and distribu-
tors to inform the FDA of serious adverse health reactions
associated with various supplements. The committee
also recommended that before it is marketed, manufac-
turers and distributors of a particular product should be
required to provide the FDA with both favorable and
unfavorable information about that product’s safety. In
South Africa, in 2004, the government proposed a change
to the Medicines Control Act that would mean that all
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complementary medicines, including self-treatments,
nutritional supplements, vitamins, herbal supplements,
energy drinks, homeopathic remedies, aromatherapy
oils, and flower remedies, would have to undergo strict
trials, like those already required for pharmaceuticals
(Peters, 2004).

Indirect Risks

Even in the absence of direct adverse effects caused by
herbal preparations, indirect risks result from their use
when an unproven herbal remedy delays or replaces an
effective form of conventional treatment. This may
happen when the provider of therapy is overly optimistic
about his or her abilities, or when a true believer puts too
much faith in the healing powers of nature. An example
of indirect health risk in animals is that which results
when any number of natural remedies, in lieu of
conventional antiparasitic agents, are advocated for the
prevention and treatment of animals with internal or
external parasites (e.g., garlic). Unfortunately, no herbal
or botanical remedy has been shown to be effective in the
control of internal or external parasites. Of course, harm
does not always mean harm to animals. Botanical reme-
dies may be harmful to a client if they necessitate addi-
tional expenditures for interventions of unknown benefit
(Eisenberg, 1997).

Clinical Evidence

The quality of medical evidence that supports the prac-
tice of herbal medicine is highly variable, and critical
examination of such evidence is almost completely
lacking in literature provided by proponents of such
approaches. Although numerous studies have investi-
gated a variety of plant products or derivatives, much
available information comes from in vitro studies on
effects that may or may not have clinical relevance. Addi-
tional information provided in support of herbal thera-
pies is generally heavily weighted toward books (in many
cases, books by various authors on the subject of “alter-
native” medicine, both human and veterinary) and con-
ference proceedings, uncontrolled case studies, or bench
studies. Sorely lacking are high-quality, controlled clini-
cal investigations, either human or animal. However, the
general trend that is apparent in veterinary herbal medi-
cine appears to be that if any, possibly beneficial, result
of a selected intervention has appeared in some source,
it provides sufficient grounds for the intervention to
be considered “promising” enough to be tried in clinical
cases.

In human and veterinary medicine, only relatively few
of the medicinal plants that may be employed in herbal
therapies have been tested in controlled trials. No matter
how promising the laboratory experiments or anecdotal
experiences, such results often fail to stand up to rigor-
ous clinical investigation. Examples of these failures are
numerous. For example mistletoe extract, which was
reputed to have anticancer properties and has shown
some interesting properties in in vitro research, did not
affect disease-free survival or the quality of life in human

patients with cancer of the head and neck (Steuer-Vogt,
2001). Similarly, evening primrose oil, which has been
used for the treatment of humans with eczema and
related skin conditions, failed to show a clinical effect in
a well-designed study of 140 patients with eczema who
took a high dose of gamma-linolenic acid (GLA) or
placebo for 12 weeks (Takwale, 2003).

A number of systematic reviews on herbal medicines
are available. In most cases, reviewers of herbal medicines
have considered the available evidence as promising but
only very rarely as convincing and sufficient to provide a
firm basis for clinical decisions. Of the ten most com-
monly used herbs in the United States, a 2004 systematic
review concluded that only four are likely to be effective,
and that evidence by which the efficacy of approximately
20,000 other available herbal products can be evaluated
is limited (Bent, 2004).

Reviewers have criticized the methodologic quality of
documented primary studies (Linde, 2001). Trials using
firm endpoints are very rarely available, and periods of
observation are usually short. Nor is the clinical relevance
of the observed effects always clear. Reviews most often
show that the reported effects of herbal products are
rather limited, need further confirmation by well-
designed trials, or both. Data that directly compare herbal
remedies with well-established pharmaceutical products
are often not available or do not provide much useful
information, for example, data may be derived from
studies that failed to include a placebo group (Temple,
2000). In light of these considerations, there is little
reason for practitioners to encourage use of an “alterna-
tive” herbal remedy if a safe and effective pharmaceuti-
cal already exists.

Herbal medicinal products are not, in general, subject
to patent protection. Thus, drug companies may not be
motivated to invest in trials of crude plant preparations,
even though drug companies routinely engage in large-
scale pharmacologic screening of herbs. Instead, many
existing herbal medicine manufacturers are compara-
tively small companies. Perhaps this may help explain
why the quality of many herbal medicine trials is low.
Still, such an explanation is unconvincing, given esti-
mates that expenditures by consumers on “alternative”
remedies equal or exceed those for regulated pharmaceu-
ticals (Richardson, 2001). It is also reasonable to consider
that negative trials, which could threaten the company’s
survival, might not be published; indeed, the failure to
report “negative” trials and the biased presentation of
results by investigators and sponsors are problems that
beset all medicine that aspires to be evidence based
(Julian, 2003).

VETERINARY HERBAL AND
BOTANICAL MEDICINE

The caveats and concerns regarding human applications
of herbal and botanical veterinary medicines would be
expected to be identical to those related to human med-
icine (Means, 2002). However, applying the findings of
individual trials in human medicine to animal patient
care may be problematic. With few exceptions, controlled




studies on the clinical effects of herbal or botanical prepa-
rations in veterinary medicine appear to be essentially
nonexistent. [See Chapter 24, Materia medica, for a
review of studies and trials supporting the use of various
herbs]. Doses are generally proportionate to those used
in human herbal medicine; however, it should be kept in
mind that experience with pharmaceuticals has shown
that extrapolating dosage or toxicity data from one
species to another can be dangerous. Because of their
inherent toxicity, some herbal remedies should not be
used under any circumstances. Others, such as tea tree oil,
although it is safe at some dilutions, can cause significant
adverse effects (Villar, 1994). In addition, because some
herbal remedies contain multiple biologically active con-
stituents, interaction with conventional drugs is also a
concern (Poppenga, 2002).

ETHICAL CONCERNS

Although the body of scientific literature on herbs is
growing, studies undertaken to determine whether par-
ticular compounds are teratogenic or carcinogenic are
exceedingly rare. It is virtually impossible to find research
that compares different quantities of a particular herb to
find the optimum treatment dose. Very few herbs have
been tested to determine the plasma peaks or the half-
lives of their active ingredients. Studies or reports on the
interactions of herbs with drugs, foods, or other herbs in
animals are virtually unknown. Thus, the veterinary
practitioner who intends to use herbal remedies is in the
position of looking at the herb’s primary mechanism of
action, making assumptions about product content,
extrapolating the dosage, then using his or her general
pharmacology knowledge to try to spot potentially haz-
ardous interactions while hoping for the best. The layper-
son who is trying to self-treat is left completely in the
dark. This approach is likely to be troubling to science-
minded veterinarians, as it essentially converts the clini-
cal interaction from one whereby the animal may be
prescribed treatment based on results gained from con-
trolled testing on a number of patients, with documented
results, to a series of uncontrolled experiments with an n
of 1, with the subjects in the experiment often being
attracted by false and/or unproven claims. Clinical vet-
erinary medicine should be more than an exercise in trial
and error performed on a case-by-case basis. Animal
patients deserve much better, and clients deserve to be
informed.

RECOMMENDATIONS FOR THE USE OF
BOTANICAL REMEDIES

Consumers of veterinary herbal medicine must be alerted
to the fact that herbal remedies are held to a standard that
is lower than that applied to standard medicines. It is not
acceptable to use products for which documentation of
safety and efficacy is inadequate without the informed
consent of a client. Certainly, botanical products that are
known to have lethal or damaging adverse effects, either
acutely or over an extended period, should be avoided.
No matter what the inclination of a client or veterinar-
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ian, appropriate care must be given. Prescribing an
unproven or disproven herbal therapy in cases where an
acceptable and effective treatment already exists, or when
the patient is at risk for greater suffering if the unproven
treatment fails, would be unethical, in spite of the beliefs
of the individual practitioner (Rollin, 1995). For example,
even if an individual herbalist might assert that antibi-
otics are “unnatural” or “overprescribed,” in the case of
an animal that is sick with a bacterial infection, pre-
scription of an unproven botanical remedy in lieu of
antibiotics might cause harm and almost certainly will
fall short of commonly accepted standards of care. Simi-
larly, if animals are in pain, prescribing a plant product
instead of an effective pain-relieving drug results in the
risk that the animal may experience further suffering,
which is morally reprehensible and represents a substan-
dard method of care. Similarly, prescribing an herbal
“tonic” to promote “wellness” is simply false advertising
when evidence for such an effect (or even a definition of
“wellness”) is lacking. Although the well-being of an
animal must be kept at the forefront of any consideration
of therapy, even if a therapy is harmless, if it is not needed
and a client must pay for it, there is no ethical basis for
its prescription.

Currently, in the United States, botanical remedies are
not required to meet any labeling standards [See Chapter
8 on Regulation for further information about labeling
and production standards]. Clearly, this should be
changed. Plant sources should be identified by their sci-
entific names, rather than their common names, so that
substitut