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Many new disciplines originate
from an attempt to integrate
existing disciplines. For example,

the new discipline Insect Resistance Manage-
ment (IRM) relies on the sciences of ento-
mology, genetics, epidemiology, toxicology,
ecology, and population dynamics (Thomp-
son and Head 2001). The University of
Florida has integrated entomology with weed
science and plant pathology under a
multidisciplinary degree, Doctor of Plant
Medicine (DPM) (Capinera 2000). Such a
broad training program is likely to result in
enhanced, more practical crop pest manage-
ment than management practices derived
from training in a single discipline. The train-
ing parallels conventional medicine, the
dominant model of medicine in the United
States.

One other multidisciplinary integration
has taken place—the integration of comple-
mentary and alternative medicine into con-
ventional medicine (Kaptchuk and Eisenberg
2001, Kessler et al. 2001). One particular
complementary and alternative model, Tra-
ditional Herbal Medicine (THM), continues
to be successfully used in China as the pri-
mary medical model, despite conventional
medicine contributions (Hesketh and Zhu
1997).

We hypothesize that exploration of the
time-tested approaches of THM could lead
to new plant defense research themes, pos-
sible incorporation into integrated plant pest
management practices, and more options for
Doctor of Plant Medicine practitioners. Our
perspectives come from 20 years of herbal
medicine practice (RAK) and 36 years devel-
oping bio-based pest management strategies
(FVD).

A common mistake, however, in trying to
integrate alternative models is to confuse the
tool for the model. Though this discussion
must include examples of herbs, the focus of
our discussion underscores THM strategies
that can be used for the Doctor of Plant
Medicine program. We have listed some THM
principles in the box, “Some Traditional
Herbal Medicine Principles and Models”.
THM is a specific approach that emphasizes
strengthening and protecting the organism.

Searching for Balance in Pest
Management

Public pressure and the resulting U.S.
Environmental Protection Agency (EPA) rul-
ings have led to the removal of some orga-
nophosphate and carbamate insecticides
from the market. Additionally, continued
insect resistance has encouraged the devel-

opment of alternative pest management prac-
tices. Safer products are being used, such as
kaolin particle film, which forms a protective
physical barrier on fruit trees (Lapointe
2000, Unruh et al. 2000, Garcia 2001).
Biopesticide alternatives are being tested, for
example, thyme (Hummelbrunner and Isman
2001), oregano, cloves (Isman 2000), diato-
maceous earth (Cook and Armitage 2000),
and insecticidal soaps (Hardman et al. 1995).
Agricultural techniques such as refuge habi-
tats and cover crops (Carmona and Landis
1999), trap crop systems (Charleston and
Kfir 2000, Mitchell et al. 2000), irrigation
and soil amendments (Porter et al. 1999),
and fallowing (Wightman and Wightman
1994) also are alternatives to banned insec-
ticides. Such practices are a result of an em-
phasis on integrated pest management (IPM)
rather than insect control. IPM suggests a
principle of tolerating insect pests, and insect
control suggests reducing pest populations
to the maximum extent possible (Peterson
and Higley 2001).

However, the strategy underlying these
practices often remains conventional—to kill
the pest. For example, secondary com-
pounds from plants are being substituted for
synthetic insecticides (Dunkel and Sears
1998, Duke et al. 2000). Yet these secondary
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compounds tend to be commercialized as
single, concentrated compounds, despite re-
search showing that compound mixtures re-
duce insect resistance. The EPA and many
bio-based pest management firms still en-
courage the development of single com-
pounds. Single compounds are easier to man-
age in bioassays, make it easier to control
quality, and often are less expensive to pro-
duce commercially. For example, the volatile
fraction from mountain big sagebrush, Ar-
temisia tridentata Nutt. ssp. vaseyana
(Rydb.) Beetle, is an effective fumigant. The
main component of the volatile fraction is
1,8-cineole. In an effective volatile fraction,
cineole is present at 10 micrograms per mil-
liliter being fumigated. When only cineole and
the second main ingredient were used for
fumigation, 384 times more cineole was re-
quired for the same level of insect response
(Dunkel and Sears 1998). There was prob-
ably synergy with some of the micro-com-
ponents in the volatile fraction.

One exception to the mixture-is-best pic-
ture in insect management using secondary
plant compounds is the use of cinnamic al-
dehyde. Three cinnamon species were ex-
tracted; the main constituent in each case was
cinnamic aldehyde (=cinnamaldehyde)
(Huang and Ho 1998). In single compound
assays, cinnamic aldehyde explained all of
the insect fumigant, antifeedant, and contact
toxicity of the extract. Cowles and coauthors
found cinnamaldehyde to be a potential off-
the-shelf product for onion fly–onion mag-
got management (Cowles et al. 1990, Cowles
and Miller 1992).

Pest management practitioners knew
more than 25 years ago that the toxicity of
pyrethrin could be increased greatly by

adding noninsecticidal compounds, such as
piperonyl butoxide (Matsumura 1975).
Strategies exploiting synergistic effects of
plant compounds seem to be one way to re-
spond to such resistance and are reported in
the literature of many disciplines (Van Loon
and Van Strien 1999, Mackay et al. 2000,
Stermitz et al. 2000, Wang et al. 2000,
Hummelbrunner and Isman 2001). Though
natural compounds may produce less toxic-
ity in the environment than synthetic com-
pounds, resistance can still develop as in the
case of Bacillus thuringiensis and ivermectin
(McGaughey 1985, Tabashnik et al. 1997,
Hejmadi et al. 2000).

Alternative pest management practices
have focused on the balance of natural and
agricultural ecosystems. Structure and func-
tion of plant communities, habitat fragmen-
tation, herbivore–parasitoid interactions,
and other natural regulating factors of
arthropods in crop communities focus on
maintaining a stable ecosystem (Altieri 1999,
2002). Among the oldest means of control-
ling insects are cultural practices for manag-
ing Bemisia tabaci (Gennadius) (sweetpotato
whitefly) in tropical and subtropical coun-
tries. An array of strategies have been used
successfully, such as crop-free periods, crop
residue disposal, barriers, and weed removal
(Hilje et al. 2001). Greater insect stability is
connected to the diversity of agroecological
systems.

One study of an organic tea plantation
estimated that a typical phytophagous spe-
cies is attacked by 5–10 species of parasi-
toids (Wirsig 1999). These parasitoids pro-
tect plants from damage, pollinate plants,
and maintain high species diversity. Planting
trees throughout the plantation attracted
birds and other insect predators such as liz-
ards and spiders, all of which were suscep-
tible to chemical toxicants.

Humans with an infectious disease can-
not be separated from factors in their envi-
ronment that provide support to withstand
the disease or contribute further to the indi-
viduals’ stress level. So too, “plant physi-
cians” should not think of crop plants as
isolated from their agroecosystems, which
can provide strength to withstand an attack
or promote insect attack or disease develop-
ment (Jackson and Piper 1989). Diverse crop-
ping systems encourage biological manage-
ment of insects and other herbivores, weeds,
and diseases (Vandermeer 1989).

Focusing on pieces of the system, indi-
vidual pest insects or diseases, as promoted
by Tansley (1935), formed the basis of mod-
ern pest management for more than half a
century. This approach ignored strengthen-
ing and “immunity” provided by the
agrosystem. This agrosystem of a crop plant
includes:

• soil macrofauna, e.g., isopods, centipedes,
millipedes and other Arthropoda that
fragment plant residues and stimulate mi-
crobial activity, mix organic and mineral
particles, and create biopores (Hendrix
et al. 1990);

• soil mesofauna (Acarina, Collembola, and
other Arthropoda) that promote humifi-
cation (Hendrix et al. 1990); and

• soil microbiota, for example, endo- and
ectomycorrhizae that promote phospho-
rous uptake in plants and form a physi-
cal layer or chemical barrier to infections,
preventing pathogens from reaching the
root surface (Tjamos et al. 1992).
Sustainable agricultural practices (Altieri

1999) mirror THM, which emphasizes the
“ecosystem” of the individual.

Waging war against pests and pathogens
most often escalates counter-resistance and
evolved virulence (Ewald 1994). Evolution-
ary biologist Paul W. Ewald suggests we draw
on cooperative strategies instead of competi-
tive strategies to “domesticate” pests and
pathogens. In fact, pest management prac-
tices indicate that stronger resistance even-
tually results in stronger counter-resistance
(Rausher 2001). The resistance–counter-re-
sistance cycle can be upset by an evolution-
ary defense mechanism called “tolerance”
(Rausher 2001). Though tolerance does not
reduce pests and pathogens, it also does not
select for counter-resistance, and therefore
can lessen damage or infection (Rausher
2001). Paying attention to plant stress,
rather than attempting to eliminate stressors
or focusing on the effect of stressors on yield,

American ginseng, Panax quinquefolium L.
(Araliaceae). Copyright Mimi Kamp 2003

Burdock, Arctium lappa L. Copyright Mimi
Kamp 2003.
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is more likely to produce an understanding
of how plant tolerance is achieved (Higley
2001).

Indeed, pest management can benefit
from attempting more cooperative treat-
ments. For instance, avirulent strains of in-
sect-vectored fire blight (Erwinia amylovora)
protect apple trees from developing fire blight
symptoms even under highly favorable con-
ditions (Tharaud et al. 1997). The push–
pull technique of planting alternate crops on
the borders of a main crop to bait specific
insects, while inter-planting “push” plants

throughout the main crop, is another coop-
erative approach. Evolutionary stability has,
in fact, been a suggested goal in pest man-
agement theory (Rausher 2001). The high-
dose refuge strategy is based on evolution-
ary principles that are meant to slow counter-
resistance (Rausher 2001). Although still
theoretical, this strategy involves the expen-
sive and long-term endeavor of genetic engi-
neering; nonetheless, genetic engineering is a
particularly popular way to stay one step
ahead of the counter-resistance game
(Rausher 2001).

Another practice that is more environ-
mentally friendly is to induce natural defense
compounds in plant hosts (Duke et al. 2000,
Khambay and Jewess 2000, Rausher 2001).
Pathogenic and nonpathogenic organisms,
as well as endogenous plant compounds, are
used as elicitors to set off a generalized de-
fense in plants in two pest management strat-
egies, systemic acquired resistance (SAR)
and induced systemic resistance (ISR)
(Hammerschmidt 1999, Heil 1999). These
practices are more ecological than applying
synthetic pesticides, yet they are still based
on competition, and thus, can also end in
counter-resistance. Furthermore, some re-
searchers suggest that SAR may be a trade
off between defense and resource allocation
because stimulation by any elicitor may pro-
duce unnecessary defense molecules at a cost
to the plant (Heil 1999, Wink 1999). Others
insist there is little evidence of this cost
(Agrawal 1998), and yet other research sug-
gests defense trade-offs that reduce the sus-
ceptibility of one pest while increasing the
susceptibility to other pests (Stotz et al. 2000,
Dyer et al. 2001).

Parallels Between Pest Management
and Traditional Herbal Medicine
Principles

There already are many parallels between
environmentally friendly pest management
practices and the principles of THM. For
instance, the synergistic properties of whole
herb extracts and of herbal formulas that
sometimes contain up to 20 herbs, have
been appreciated for centuries in THM
(Williamson 2001). More recent research is
verifying the advantages of combining sec-
ondary compounds (Boik 2000, Stermitz et
al. 2000).

THM emphasizes strengthening the host
rather than poisoning the pathogen. Such a
strategy may support the evolutionary pro-
cess of tolerance in plants and provide a less
expensive, faster short cut to the allocation
of resources demanded by genetic engineer-
ing. Tolerance can result in overcompensa-
tion (Rausher 2001), or increased plant fit-
ness, which may have some parallels in THM
not yet investigated. Special herbs, which

would be poisonous in large doses, are used
in small doses in cases of immune suppres-
sion or pathogen attack. This practice may
elicit the tolerance defense mechanism. In
fact, overcompensation may be a similar ef-
fect documented in toxicological studies
where it is called “reverse effect” (Heiby
1998), “hormesis” (Calabrese et al. 1999),
and “sufficient challenge” (Smyth 1967).
These phenomena are thought to result from
the application of small amounts of toxins
that increase fitness and stimulate immune
defenses.

More commonly, THM uses nontoxic
immune tonics to enhance immune system
fitness. Reishi (Ganoderma lucidum Leyss.
ex Fr.), huang chi (Astragalus membranaceus
Fisch.), Siberian ginseng (Eleuthrococcus

senticosus Rupr. and Maxim.), and dang shen
(Codonopsis tangshen Franch.) are common
immune tonics in traditional Chinese medi-
cine. These herbs are best used as a second-
ary protocol. However, properly trained
herbalists know that increasing the flow of
water in a kinked hose will only lead to fur-
ther stress; therefore, THM protocols sug-
gest that before one strengthens the body
(with immune tonics), one must first “unkink
the hose” with herbs that encourage proper
nutrient absorption and waste elimination.
This is an important preliminary step that
may have application to IPM. Plant and ani-
mal defense responses are known to have
functional similarities (Ryals et al. 1997). If
so, then improving plant fitness before stimu-
lating innate defenses may gain some advan-
tages while reducing costs.

Other similarities between SAR, for ex-
ample, and the experience of THM are in-

Ashwagandha, Withania somnifera (L.) Dunal
(Solanaceae). Copyright Mimi Kamp 2003

Roots of Astragalus membranaceus Moench
(Fabaceae), an herb used in traditional
Chinese medicine to strengthen the immune
system. Copyright Mimi Kamp 2003

Sarsaparilla, Smilax glabra Roxb. (Smilaceae).
Copyright Mimi Kamp 2003
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triguing. SAR mediates fungicide effective-
ness and may reduce the amount of chemi-
cals needed for efficacy (Molina et al. 1998).
Similar phenomena have been documented
in herb and synthetic medication combina-
tions that increase the efficacy of the medica-
tions (Wang et al. 2000, Isogai et al. 2001,
Liu et al. 2001).

Despite training in human physiology,
conventional medicine practitioners tend to
emphasize pathology, with much less atten-
tion given to stress physiology. So too, the
focus in entomology has been on stressors
as a result of disciplinary emphasis and mini-
mal training in plant physiology (Peterson
and Higley 2001). If insect herbivory is viewed
as not simply injury, but rather as an impact
on plant physiological processes, the empha-
sis shifts to the plant host, rather than the
insect. This modifies insect management to
include strategies that encourage plant
health. That healthier plants may attract in-
sect herbivores is not always the case and is
likely a complex issue (Tinney et al. 1998,
Reding et al. 2001).

Parallels with THM can be seen in pest
management practices that follow evolution-
ary biology principles of cooperation with
nature (Table 2) and in agroecology that
seeks to manage for desired biodiversity com-
ponents and reduce insect pest problems.
Similarly, principles used in THM are meant
to work with the natural functioning of the
body. The main goal of eclectic physicians
(flourishing in American between 1825-
1939),  for example, was to cure the “wrongs
of life,” or abnormal functioning, and to fa-

development of insect resistance. Neem leaves
(Azadirachta indica A. Juss) have a long his-
tory of use on the Indo-Pakistan subconti-
nent for many pest management purposes,
including protection of stored food prod-
ucts (Saxena et al. 1988). Good efficacy of
various preparations from seeds and leaves
of neem is now being reported from several
continents. Malian farmers found neem ker-
nel extract at 1.7% by weight protected cow-
peas (Vigna unguiculata L. Walp.) during stor-
age against bruchids, particularly the cow-
pea weevil, Callosobruchus maculatus (F.)
(Jenkins 1998). A 1% water extract of neem
seed has been found to protect sorghum and
millet seedlings against the Sahelian grass-
hopper, Kraussaria angulifera, (Krauss)
(Radcliffe et al. 1991). Field application of
30 ppm of a German-produced extract was
efficacious against aphids on sour cherry and
hops (Hapke et al. 1996). Additionally, other
reports indicate that neem products are
harmless to beneficial insect predators (Vogt
et al. 1996, Erbach and Holst 1997). Other
field research indicates that the residues of
marigold used as a rotation crop to sup-
press root-lesion nematodes have no toxic-
ity to nontarget decomposer organisms (Ball-
Coelho et al. 2001). Thus, some pest man-
agement practices have cooperative principles
in common with THM.

The principles of evolution, defense, and
synergy are familiar to THM (see box, “Some
Traditional Herbal Medicine Principles and
Models”). Conventional medicine seeks to
suppress, inhibit, or remove tissue involved
in disease, whereas, THM emphasizes health
and nutrition, and secretory, eliminative, and
defense processes. THM focuses on normal
functioning that provides necessary precur-
sors to defense mechanisms. THM has in-
cluded evolutionary principles into its thera-
peutic protocols.

Perhaps THM particularly resists inhibi-

cilitate the return to homeostasis (Felter
1922). This practice negates agents or treat-
ments that would force or work against the
normal physiology of the body. Using the
full spectrum of constituents found in herbs
(whole extracts), and combining herbs in
formula (polypharmacy) is the norm in many
THM models (Bensky and Gamble 1986,
Bone et al. 1994). Centuries of traditional
wisdom of herbal medicine continue to suc-
cessfully guide the modern practice of
herbalism perhaps because of an uncon-
scious understanding of cooperative prin-
ciples.

Indigenous pest management practices
based on multiple-compound plant mixtures
are not only effective but also discourage

Table 1. A comparison of traditional and non-traditional practices of herbal therapya

Traditional practices Nontraditional practices

Whole extract form Reliance on “active” ingredient

Use of polyformulas Use of single herbs as a drug substitute

Individualized protocols Generic protocols

Diagnostic focus on constitution Diagnostic focus on pathology

Treatment focus on causes Treatment focus on symptoms

Emphasis on diet and lifestyle Diet and lifestyle is not emphasized

Support normal elimination Supporting normal elimination is not a therapeutic goal

Strengthen constitution Strengthening constitution is not a therapeutic goal

Inhibition and suppression Focus on inhibition and suppression is likely to congest
and weaken

NOTE: For more information on THM see the American Herbalists Guild website http://www.americanher
balistsguild.com
aIt is important to differentiate between these practices if one is seeking the unique therapeutic strategies of the
traditional herbalist.

Some Traditional Herbal Medicine Principles and Models

General Principles
Nature is fluid, dynamic, and interconnected.
Health is closely linked to environment and one’s spiritual and emotional well-being.
Patient is viewed as a whole.
Subjective and intuitive skill of the healer is valued.
Fluidity is necessary to maintain stability.
An invisible force inherent in all living systems governs homeostasis.
Treatment is based on constitution (the unique health and vitality condition of the
patient).
Energetics of herbal remedies are matched to the disease energetics.
Diagnosis uses patient’s physiological characteristics (e.g., pulse, tongue, and urine).
Minimally processed, whole extracts are preferred to concentrated products.

Models
African (Traditional African medicine)
Arabic (Unani–Tibb medicine)
Belizean (Mayan traditional medicine)
Chinese (Traditional Chinese medicine)
Haitian (Vodoun medicine)
Indian (Traditional Ayurvedic medicine)
Japanese (Kampo herbal medicine)
Mexican (Curanderismo medicine)
Tibetan (Buddhist traditional medicine)
Western Herbal (Greek Humoral, Thomsonian, Physiomedicalism, Eclectic medicine)
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tion of natural responses because of the cost
to the health of the organism. For instance,
herbalists often encourage the fever process
with diaphoretic herbs that raise body tem-
perature, rather than suppress the fever.
Conventional medicine has, in fact, discov-
ered that acetaminophen and other medica-
tions that suppress fever interfere with natu-
ral defense mechanisms and lengthen recov-
ery (Doran et al. 1989, Graham et al. 1990).
Some insects have exploited the benefit of
fever by purposely increasing their body tem-
perature to resist the fungal infection
Beauveria bassiana (Turnbow 1998). Ap-
preciation of normal health processes and
defense mechanisms in THM can perhaps
provide additional factors for plant medi-
cine doctors to consider in their own thera-
peutic protocols.

Introducing Traditional Herbal
Medicine

We have suggested many parallels and
advantages to THM. Perhaps the traditional
medicine paradigm is an approach worth
in-depth scientific investigation. Although

many THM concepts could be explored with
respect to pest management practices, we
have limited our discussion to three thera-
peutic categories of herbal remedies that are
not familiar to science, yet are crucial to the
practice of THM. These are the classifica-
tions: “alterative” (pronounced “alter-a-
tive”; Brown 1993), “tonic,” and
“adaptogen.” These categories reflect prop-
erties found in many medicinal plants that
have no analogue in modern pharmacol-
ogy, probably because the underlying strat-
egies of conventional medicine are diametri-
cally opposed to those in THM (Eskinazi
1998, Marwick 1998). Conventional medi-
cine remedies focus on inhibition and sup-
pression. THM emphasizes normal secre-
tory and eliminative processes (alterative),
strengthening (tonic), and adaptation to
stress (adaptogenic) (Table 1). Conventional
medicine emphasizes pathology instead of
physiology and nutrition, and this may have
influenced the lack of recognition of THM.
Some physicians simply reject solid evidence
because it is not compatible with theory
(Vandenbroucke and de Craen 2001).

Table 2. Pest management practices that follow evolutionary and agroecology principles paralleled in practices of traditional
herbal medicine (THM)

Pest management practice THM practice

Kaolin particle film provides protective barrier Bitter tonics induce natural protective secretions

Biopesticides (mixed plant compounds) lessen Whole plant extracts make use of synergism
resistance and make use of synergism

Diatomaceous earth and insecticidal soaps Remedies with minimal toxicity are favored
minimally disturb the agroecosystem

Refuge habitats, cover crops support macro Beneficial gut microflora are encouraged with dietary choices and herbal remedies
and microfauna such as parasitoids

Trap crop/intercropping systems lessen density of pests; Create less favorable conditions for pathogens using diverse and healthy diet; diet
provide cover for parasitoids that favors beneficial gut microflora

Irrigation, compost, and soil amendments Beneficial nutrients through diet

Low-till fallowing lessens soil disturbance Gentle remedies lessen disturbance of homeostatic systems
and promotes soil microbiota and nutrient cycles

Tolerance reduces or eliminates insect damage as a Body learns to tolerate or overcompensate as a result of experience with
result of experience with insect attack and breaks the pathogen attack
counter-adaptation or resistance cycle of insects

Avirulent strains of insect-vectored diseases Support beneficial gut flora that inhibit growth of harmful flora with dietary
prevent infection of virulent strains measures and gentler antibiotic herbs

SAR/ISR induces plant defense compounds Induce immune defenses using immunostimulant herbs

SAR/ISR combined with pesticide application Combining herbs with conventional drugs to create a synergistic effect
to create a synergistic effect

Marigold as a rotation crop leaves secondary Gentle herbs with antimicrobial secondary compounds reduce pathogens without
compound residue that act as phytoalexins damaging host tissues

Therefore, it is not surprising that alterna-
tive therapeutic strategies have been
marginalized and dismissed (Ernst 2000).

Despite the recent inclusion of medicinal
herbs by some conventional medicine prac-
titioners, these remedies are often used sin-
gly and simply as substitutes for pharma-
ceuticals (Mills and Bone 2000). Com-
pounds thought to be the active compo-
nents tend to be the focus in conventional
medicine rather than the synergistic activi-
ties of medicinal herbs. Thus, nontraditional
herbalists simply trade phytotherapeutic
tools without considering the intended un-
derlying strategy of THM. DPM practitio-
ners also could miss significant concepts if
they rely only on a conventional understand-
ing of herbal medicine based primarily on
competitive principles. So it is not surpris-
ing that designers of either the plant medi-
cine degree or any plant protection plan
could miss the nuances of THM principles.
Let us now consider the first classification
of THM remedies, the alteratives (see box,
“Three Therapeutic Categories of Herbal
Remedies”).

D
ow

nloaded from
 https://academ

ic.oup.com
/ae/article/49/1/7/2474694 by guest on 16 M

ay 2023



12 AMERICAN ENTOMOLOGIST  •  Spring 2003

Applying the Alterative Approach
to Plants

A main focus of traditional herbalism is
to improve elimination of wastes and there-
fore health of the organism. Faulty catabo-
lism (breakdown and elimination of wastes)
can lead to deficient anabolism (construc-
tion of healthy tissue). Therefore, clearing
wastes from the eliminative systems such as
the skin, lungs, large intestine, kidneys, and
liver is essential to traditionally trained herb-
alists (Felter 1922, Priest and Priest 1982).
Congestion is considered one of the most
important enemies to health. Blocked or di-
minished elimination allows wastes to build
up, weakening the fitness of the body and its
defensive abilities.

Alterative herbs are used to improve cir-
culation and encourage the secretory and
eliminative functions, thus supporting
anabolism and fitness. Some alterative herbs,
such as nettle root (Urtica dioica L.), benefi-
cially affect endogenous hormones (Bone et
al. 2000 Mills and Bone 2000). Lignans from
nettle root have been found to affect the
binding activity of sex hormone-binding
globulin and 5-alpha-dihydrotestosterone,
which may explain how nettle root reduces
cellular proliferation in benign prostatic hy-
pertrophy (Ziegler 1982, Raush et al. 1992,
Schottner et al. 1998).

Alteratives are not forceful; rather, they
gently nourish and support the eliminative
functions of the organism (Priest and Priest
1982). Alterative herbs also are chosen on
the basis of their affinity to a particular tis-
sue or organ system. For example, the bitter
taste of dandelion root stimulates the pro-

duction of bile from the liver, therefore sup-
porting digestion and the elimination of
wastes (Bradley 1992). A related finding in
THM is that stimulating defenses without
regard to relieving congestion can lead to
further stress, compromising fitness and de-
fenses (Priest and Priest 1982, Bensky and
Gamble 1986).

Plant pests can cause blockage of elimi-
nation in plants. For example, the insect-vec-
tored fire blight infection causes the phloem
vasculature in trees and shrubs to become
restricted or plugged (Schwartz et al. 1991).
Another example of an infection passed by
an insect vector is Dutch elm disease. The
fungus of this disease releases a phytotoxin
in the xylem of elm trees, causing a reduction
of water flow in all sensitive elms that it in-
fects (Mitton and Sturgeon 1982). Perhaps
the strategy behind alterative remedies that
relieve faulty elimination and congestion can
assist in identifying new pest management
strategies.

Tonification and Nutrition
Tonic remedies are used to strengthen the

normal functioning of an organ system or
specific tissues in the body. When one tissue
is not functioning to its capacity, other tis-
sues take on added duties and can become
stressed, often leading to chronic disease.
Atrophic or atonic tissues are deficiencies

remedied by the use of tonics (Felter 1922,
Priest and Priest 1982, Bensky and Gamble
1986). Tonifying tissues and organ systems
support fitness and innate defenses, the pri-
mary concerns in THM.

Just as calcium supplements inhibit os-
teoporosis and support bone health, tonics
are chosen with specific affinity for organs
and tissues. For example, hawthorn
(Crateagus laevigata Poir) flowers, leaves,
and berries are used for the heart and blood
vessels (Schmidt et al. 1994); milk thistle
(Silybum marianum L.) seed for liver func-
tion and protection (Magliulo et al. 1978);
and cascara sagrada (Rhamnus purshiana
D.C.) for a healthy colon (Bradley 1992).

The most common examples of human
tonic remedies are plants that are high in
flavonoid compounds, such as beta-
carotenes, which strengthen mammalian eye
tissue (Moeller et al. 2000, Jacques et al.
2001). Lutein from marigolds (Tagetes spp.)
is sold as a dietary supplement to maintain
eye health. Research indicates that lutein can
inhibit the process of macular degeneration
(Beatty et al. 2001, Jacques et al. 2001), and
bilberry (Vaccinium myrtillus L.) can help
prevent diabetic retinopathy (Scharrer and
Ober 1981). Flavonoids have antiinflamma-
tory and antioxidant properties. Research
in systemic acquired resistance has shown
that these compounds increase as a result of

Figwort, Scrophularia nodosa, L. Copyright
Mimi Kamp 2003.

 Three Therapeutic Categories of Herbal Remedies

Alterative Herbs
Burdock Root (Arctium lappa L.)
Cleavers (Galium aparine L.)
Echinacea (E. purpurea Moench., E. pallida Nutt., E. angustifolia DC)
Figwort (Scrophularia nodosa L.)
Red Clover (Trifolium pratense L.)
Sarsaparilla (Smilax aspera L.)
Yellow Dock Root (Rumex crispus L.)

Tonic Herbs
Burdock (Arctium lappa L.) lymph tonic
Chamomile (Matricaria recutita L.) nerve tonic
Dandelion (Taraxacum officinale F. H. wigg) liver tonic
Gentian (Gentiana lutea L.) digestive tonic
Gingko (Gingko biloba L.) brain tonic
Linden (Tilia americana L.) vascular tonic
Yarrow (Achillea millefolium L.) reproductive tonic

Adaptogenic (Stress Adapting) Herbs
Astragalus (Astragalus membranaceus (Fisch.) Bge.)
Ashwagandha (Withania somniferum Pauquy, nom. cons.)
Ginseng (Panax ginseng C. A. Mey)
Maca (Lepidium myeenii Walp.)
Reishi mushroom (Ganoderma lucidum Leyss. ex Fr.)
Rose stonecrop (Rhodiola rosea L.)
Siberian ginseng (Eleuthrococcus senticosus Rupr. and Maxim.)
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salicylic acid treatment and induced sys-
temic resistance, and they have been pro-
posed to be the cause of reduction of ne-
crotic lesions and Hammerschmidt (1999)
has proposed that they may reduce necrotic
lesions. That is, the increase in antioxidants
may prevent the formation of active oxy-
gen species that cause necrosis (Koch et al.
2000). Perhaps induced resistance strate-
gies could benefit from concurrent appli-
cation of exogenous antioxidants. Exten-
sive medical research has found a reduc-
tion in side effects and an increase in effi-
cacy when antioxidants are combined with
chemotherapy (Weijl et al. 1997, Lamson
and Brignall 1999); yet this practice re-
mains very controversial among physicians.
The main function of tonics is to resolve
atrophic conditions by strengthening the
tissues and providing nutrients.

In agriculture, use of soil amendments,
mineral supplements, and compost are analo-
gous to tonics, giving plants the necessary
nutrients to maintain fitness, vigor, and in-

creased yields. In fact, attention has been paid
to clean planting material and soil, root health
management and high-quality irrigation
water (Cook 2000), as well as to the nutri-
tional status of plants attacked by patho-
gens (Koseglu and Tokmak 1996).

Adapting to Stresses
The original definition by Russian scien-

tist I. I. Brekhman (1968) suggested that an
adaptogen must have a broad, nonspecific
action that allows an organism to maintain
a healthy state despite attack by physical,
chemical, or biological influences such as
pathogens. Additionally, an adaptogen must
cause only minimal disturbance to the nor-
mal, physiological functions of the organ-
ism. Simply put, adaptation to various stres-
sors is the pharmacological effect of
adaptogenic herbs.

The unfamiliarity with this pharmacologi-
cal property, along with such broad bioac-
tivity presents several dilemmas to conven-
tional medicine. Thus, the term adaptogen

has been shown to be too broad and vague
(Davydov and Krikorian 2000); however,
one must appreciate that herbs have com-
plex and synergistic properties that can be
managed by using a holistic approach. Tra-
ditional Chinese herbalists specifically refer
to herbs with adaptogenic properties as “qi
tonics” because they treat deficiency of qi, or
the vitality of the body (Bensky and Gamble
1986). Despite the difficulties of determin-
ing the specific therapeutic context and
mechanism of action of adaptogenic herbs,
there is overwhelming evidence of the thera-
peutic efficacy of adaptogenic herbs (Wagner
1995, Chintalwar et al. 1999, Panossian et
al. 1999, Dhuley 2000, Kidd 2000, Maity et
al. 2000, Smit et al. 2000, Spasov et al. 2000,
Park et al. 2001).

Active compounds commonly found in
adaptogenic herbs are often saponins and
triterpenes (Panax ginseng C. A. Mey. and
Eleuthrococcus senticosus Rupr. and
Maxim.); triterpenes and polysaccharides
(Ganoderma lucidum Leyss. ex Fr.); and, lin-
ear glucans (Coriolus versicolor L.: Fr.)
(Bruneton 1995, Leung and Foster 1996).
THM has a long history of using herbs high
in glucans and polysaccharides to support
the immune system. Pest management also
has used natural products containing
glucans to stimulate systemic acquired resis-
tance as well as for their antiviral properties
(Kopp et al. 1989, Rouhier et al. 1995,
Stübler and Buchenauer 1996). It is interest-
ing to note that plants and humans respond
to glucans by heightening defense responses.
Furthermore, the broad, nonspecific prop-
erties of adaptogenic herbs are strikingly
similar to the broad, nonspecific protection
afforded by systemic acquired resistance.
Surveillance systems in plants and animals
share similarities in recognizing pathogens

Chemical structure
of leuzeasterone, a
phytoecdysteroid
from Leuzea
carthamoides
(Willd.) D.C.
Copyright Lisa
Ganora 2003.

Chemical structure of eleutheroside B, a
triterpenoid from Eleutherococcus senticosus
(Rupr. & Maxim.) Maxim. (Araliaceae).
Copyright Lisa Ganora 2003.

Chemical structure
of withaferin A, a
triterpenoid from
Withania somnifera L.
(Solanaceae).
Copyright Lisa
Ganora 2003.
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(Király 1998, Van Loon and Van Strien 1999,
Staskawicz et al. 2001). More discoveries may
be made if the practitioners of pest manage-
ment and THM compare notes.

For example, a very curious connection
between herbal products and pest manage-
ment is found with phytoecdysteroids, plant
compounds that mimic insect hormones.
These triterpenoid compounds have a sterol
structure and are thought to provide pro-
tection by disrupting the growth and devel-
opment of unadapted insect herbivores.
These same phytoecdysteroid compounds are
found in adaptogenic herbs used in THM,
for example, Leuzea carthamoides and
Withania somniferum (Slama and LaFont
1995, Dhuley 2000). Ecdysterone is in fact,
sold as an anabolic agent in Russia
(Tsitsimpikou et al. 2001). Although this is-
sue cannot be expounded here, this impor-
tant link between pest management and THM
should be recognized.

Safety Considerations
We are not suggesting that medicinal plant

products be applied to crops; the strategies
of THM discussed here should not be con-
fused with the tools used by the model. We
recognize that plants produce some of the
most toxic compounds. Overall, herbal prod-
ucts have a well-established acceptable level
of safety demonstrated by scientific data
(Bast et al., 2002). In fact, the THM model is
very safe when compared with the conven-
tional medicine model. Lazarou et al. (1998)
found that adverse drug reactions occurring
at prophylactic and therapeutic doses were
responsible for 106,000 deaths a year. This
makes fatal reactions from properly pre-
scribed drugs the fourth to sixth leading cause
of death in the United States. The relation-
ship between THM and conventional medi-
cine is almost mirrored in the comparison of
safety and efficacy between the practices of
integrated pest management and those us-
ing the “single-bullet” pesticide model. Safer
and more effective alternatives are likely to

be complex not simple solutions, which is
precisely the case with the THM model.

Conclusion
In 1989, Jackson and Piper reminded us

that agriculture ultimately comes out of na-
ture. The wisdom behind THM also origi-
nates from an acceptance of nature’s com-
plexities and is thus complementary to pest
management practices of agroecology. The
new discipline of plant medicine provides an
excellent opportunity to use and build upon
strategies that have been honed over millen-
nia.

Doctors of Plant Medicine can use tradi-
tional medicine principles by noting the con-
stitutional health of their “patients,” along
with environmental stressors. How could
adaptogen, tonic, or alterative strategies be
devised for plant health? Are fertilizers and
other synthetic amendments depleting nu-
trients much like pharmaceuticals cause min-
eral and vitamin depletion in humans? Are
environmental stressors, such as air pollu-
tion, reducing plant defenses? How can plant
health be assisted? Can the entire
agroecosystem, with the synergisms between
soil organisms and nutrients, and enhanced
by practices such as companion plantings
and intercropping, sponsor its own health
as proposed by Altieri (1999)? Can restor-
ing the functional biodiversity of the
agroecosystem sponsor the health of crops
and manage phytophagous exploiters? It is
our hope that such questions and hypoth-
eses will be considered and incorporated into
training developed for the new plant medi-
cine degree. We also hope that our discus-
sion will lead to further dialog and, perhaps,
some creative new techniques in managing
plant health.
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