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From the beginning: popular
practices

Plants and humans share many experiences. Humans are
of course one species spread around the world with all indi-
viduals sharing essentially the same physiology and anatomy.
However, even the myriad species of plants share more than
they differ, with common mechanisms of primary metabo-
lism and cell structure and many common strategies of regula-
tion, reproduction and even defence. Although there are vast
numbers of pharmacologically active ‘secondary’ metabolites
in plants, they mostly classify into a small list of phytochemi-
cal groups (see Chapter 2). A review of human medical cul-
tures shows that there are common themes that may arise
from consistent experiences of consuming plants. When these
themes are recast in the light of modern scientific enquiry one
may glimpse therapeutic approaches that are radically differ-
ent from those which underpin conventional medicine.

What also emerges again and again is that, contrary to
modern prejudice, writers on medicine from the very ear-
liest eras demonstrate a respect for rigorous observation
and humane pragmatism that still may provide a valuable
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lesson for healthcare today. These sources are not to be
dismissed lightly.

As it is now known that animals use plants for medicinal
purposes,? it is unlikely that there was a time when humans
did not use herbal remedies. There is prehistoric evidence
of the use of medicinals from the USA3 and medicinal plant
traces found at neolithic sites.* There are also innumerable
accounts of medicinal plants being used by small communities
around the world, living wholly within the natural world and
crafting their survival from the facilities around them.>”’

Most of what is known about herbal use from recorded
history is provided by early texts, often among the earliest
of all known books. However, one overwhelming gap in this
record is that, although in its original mode herbal medicine
was centred in local communities and practised largely by
women, this is barely reflected in contemporary accounts.®
After the demise of organised medicine with the collapse of
the Roman empire, healthcare in Europe for most people was
again provided at a very local level, probably including a mix
of herbs and diet, together with faith and holy relics, as well
as astrology, pagan incantation and ritual® (the Inquisition per-
mitting — millions of women were killed for practising ‘witch-
craft’ across Europe from the 13th to the 18th centuries).!”
Hildegarde von Bingen, one of the first prominent woman
authorities in Europe, achieved particular renown through
her medicinal text Physica. In it, she became the first woman
publicly to discuss plants in relation to their medicinal proper-
ties.!! She was, however, a solitary exception to the prevailing
view that women were not in the forefront of academic, pro-
fessional or literary efforts. Like her, however, most European
writers of the time were from the monastic tradition, only
moving into the popular arena around Chaucer’s time. By
then well-organised medicinal gardens and practices were
recorded in England by authors such as Henry Daniel, John
Arderne, John Bray and Chaucer himself, all reflecting on cur-
rent medicinal practice across Europe in the 14th century.'?
Where systems were apparent in these texts, they appear to
have been derived from the Graeco-Roman tradition with
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varying amounts of astrology, especially in works by Culpeper
and Gerard. It was only with the works of Paracelsus that
scholarship began substantially to question the previous defer-
ence to Galen and medicine moved into the modern techno-
logical age, leaving folk practice way behind.

Such was the enormous variety of folk practices around
the world that one must conclude that, while most rationales
were based on empiricism, local shibboleths and traditions
often acted as a brake on innovation. Nevertheless, there are
likely to have been common features. A fascinating account of
one remote group in Central America'® shows significant simi-
larities between their and other humoral approaches around
the world. It is also certain that where therapeutic systems
did develop, they were based on popular practices.

Graeco-Roman and Islamic medicine

The systematic development of medical ideas that started
with the Hippocratic writings from the Greek island of Kos
in the fifth and fourth centuries BC and climaxed in the work
of Galen in the second century AD, laid the foundations for
European medicine until the scientific era, and the frame-
work for Islamic medicine until the present time. They were
marked by almost modern standards of empiricism, logic and
rigour.14

The Hippocratic writings,'> a complex series of treatises
from a school rather than from one individual, were an aston-
ishing event. In passages of renaissant illumination, they evi-
denced an enlightened tradition that invoked dietary, lifestyle,
environmental and psychotherapeutic means to encouraging
health. The Hippocratic tradition is generally associated with
the concept of the natural healing power of life, the vis medi-
catrix naturae. In fact, most of the texts are pragmatic guides
to maintaining health and to the practice of medicine, with
some passages (e.g. The Art of Medicine) being undisguised
paeans to the importance of physicians in healthcare!

There were herbs included in the Hippocratic canon, but it
was a wider doctrine of whole healthcare that was being for-
mulated. It was left to others to formulate the materia medi-
cae of the day. The Greek Dioscorides in the first century AD
rigorously collected information about 500 plants and reme-
dies in tours with the Roman armies and collated them in his
seminal Materia Medica.'®

Galen is widely regarded as the pivotal Graeco-Roman
authority in medicinal matters. He wrote extensively about his
subject, setting out comprehensive principles of sometimes sur-
prising topicality. For example, he proposed a research agenda
for establishing the ‘powers’ of a remedy, based on the obser-
vance of eight conditions:

1. The drug must be of good unadulterated quality.

2. The illness must be simple, not complex.

3. The illness must be appropriate to the action of the drug.
4. The drug must be more powerful than the illness.

5. One should make careful note of the course of illness and
treatment.

6. One must ensure that the effect of the drug is the same for
everybody at every time.

7. One must see that the effect of the drug is specific for
human beings (in an animal it can have another effect).

8. One must distinguish the effect of drugs (working by their
qualities) from foods (working by their substance).

In further passages (most have never been translated into
English) he shows clear evidence of modern logical thought in
setting out a series of experiments to prove that the kidneys
were the source of urine into the bladder.!

The fundamental principle in Galen’s work was that nature
was an active dynamic force, and phenomena its expressed
purpose. Treatments engaged these forces, either in the case
of drugs through their own dynamic ‘qualities’, or in the
case of foods by the qualities of their substance. In classify-
ing the dynamic qualities of medicines, he refined the widely
established view that they had ‘temperaments’ reflecting well-
understood climatic influences.

In the Greek and Roman world the temperaments hot,
cold, dampness and dryness were formed into paired com-
binations of the four elements that made up nature: earth,
water, fire and air (heat is generated by fire and air, cold by
earth and water and so on). The elements were associated
with four fluids, ‘juices’ or humours in the body, respectively
black bile, phlegm, yellow bile and blood (their more everyday
manifestations were faeces, mucus, vomit and bleeding), with
these being linked with personality types: the melancholic,
phlegmatic, choleric and sanguine. As we will see elsewhere,
the Old World had no problems in associating the most banal
phenomenon with fundamental truths about human nature!
Therapeutically the humours were the cornerstone and phy-
sicians moved to counteract excess (plethora) or deficiency
(kenos) in any of them. For excess or toxic conditions ‘dias-
thetic’ remedies, sometimes alterants and eliminatives, were
literally ‘antidotes’, primarily heating, cooling, drying and
moistening accordingly, in degrees, with remedies in the
‘first degree’ milder than those in the third or fourth (which
became increasingly dangerous). In deficiency conditions
‘physic’ remedies were replenishing, supportive or ‘plerotic’.

A widely noted quality of remedies was the effect they
appeared to have on the mobilisation of body heat, especially
in relation to fevers. His authoritative definitions of these
pharmaceutical qualities were widely used throughout medi-
eval Europe:

All medicines considered in themselves are either hot, cold, moist,
dry or temperate.

The qualities of medicines are considered in respect of man, not of
themselves; for those simples are called hot which heat our bodies;
for those cold which cool them; and those temperate which work no
change at all ...

Such as are hot in the first degree, are of equal heat with our bodies,
and they only add a natural heat to them, if it be cooled by nature
or by accident thereby cherishing the natural heat when weak, and
restoring it when wanting. Their use is: 1. To make the offending
humours thin, that they may be expelled by sweat or perspiration;
and 2. By outward application to abate inflammations and fevers by
opening the pores of the skin.

Such as are hot in the second degree, as much exceed the first, as
our natural heat exceeds a temperature. Their use is to open the
pores, and take away obstructions, by relaxing tough humours and by
their essential force and strength, when nature cannot do it.



Such as are hot in the third degree, are more powerful in heating,
because they tend to inflame and cause fevers. Their use is to
promote perspiration extremely, and soften tough humours, and
therefore all of them resist poison.

Such as are hot in the fourth degree, burn the body, if outwardly
applied. Their use is to cause inflammation, raise blisters, and
corrode the skin.

Such as are cold in the first degree, fall as much on the one side of
temperate as doth hot on the other. Their use is: 1. To qualify the
heat of the stomach and cause digestion; 2. To abate the heat in
fevers; and 3. To refresh the spirits being almost suffocated.

Such as are cold in the third degree, are such as have a repercussive
force. Their use is: 1. To drive back the matter, and stop defluctions;
2. To make the humours thick; and 3. To limit the violence of choler,
repress perspiration, and keep the spirits from fainting.

Such as are cold in the fourth degree, are such as to stupefy the
senses. They are used: 1. In violent pains; and 2. In extreme
watchings, and the like cases, where life is despaired of.

This is a clinically elaborate classification. Heating remedies
start as at ‘equal heat with our bodies’ (i.e. normalising a
healthy body temperature), increasing in stages to those that
are so hot that they must only be ‘outwardly applied’ in coun-
ter-irritation and blistering strategies (see p. 39). Their primary
function is to thin ‘offending humours’, or toxic accumulations,
a process that may have been likened to the effect of warming
congealed meat stock, so that they may be expelled by perspi-
ration (in fever). This strategy was clear: fevers were a healthy
response and such remedies supported this response ‘when
nature cannot do it’. As they become stronger they are more
forceful, till they actually ‘cause fevers’ and ‘cause inflamma-
tions’, taking over entirely from a failing constitution.

Cooling remedies are inherently more risky. The ultimate
cold is the corpse. Nevertheless, they can be used to contain
excessive vital responses such as pain, ‘choler’ and excessive
eliminations (‘defluctions’). Intriguingly, at the gentlest such
level, the effect is to ‘cause digestion’; the bitters (see p. 84)
were included in this category, the attraction being that these
cooled but did not depress, reducing heat by switching the
physiology towards increased digestive activity (universally
seen as cooling) and thus increased nourishment, a highly
attractive tactic in many fevers. Also intriguing is the insight
at the other end of the spectrum. Using powerful sedatives
when all else fails and death is imminent (‘in extreme watch-
ings’) is one of the less formally advisable clinical knacks from
a more desperate age; it appears that the effect can be to wipe
out the clamour of adversity at that stage of crisis so that new
life might just flicker back. The works of the Graeco-Roman
writers were most extensively remodelled by the medical
writers of the Islamic era. Up to 100 authors on pharmaceu-
tics and materia medica are identifiable in the Arabic bibliog-
raphies, most copying and adapting directly from Dioscorides
and Galen. There were, however, notable developments,
including the work of the Persians al-Majusi (Ali Abbas), ar-
Rhazi (Rhazes) and Ibn-Sina (Avicenna), the Jew Maimonides
and the Christian Hunayn ibn-Ishaq. However, not for the
first time in reviews of classic texts (the Chinese canon is
another example) there is a sense that much that was writ-
ten was truly theoretical, with evidence of systematisation by
rote, showing little regard for likely actual practices.!”
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Nevertheless, it is apparent that in Islamic pharmaceutics
considerable respect was paid to the qualities of individual
herbs (unlike the Chinese emphasis on formulations, these
were seen as reflecting a secondary skill). Physicians were
expected to understand intimately the nature of each remedy,
its natural habitat, its specific energy pattern, actions, indica-
tions, specific relationships to the organs, duration of action,
toxicity and contraindications, types of preparation, dosage,
administration and antidotes.!®

The Islamic medical tradition as Unani/Tibb has been
maintained in its heartland until the present day and it also
generated important benefits for the medicine of Europe.
Montpellier and Salerno were among the first of the new
medical centres of Europe. Rather than relying just on ancient
texts, a new experimental culture led to reports of the tested
effects of substances from identified plants. This advance was
fostered by the foundation of universities and greatly aided by
the later invention of the printing press, which also allowed
wider dissemination of the classical texts.!”

Chinese herbal medicine

The traditions of medicine that developed in China from
prehistoric times have survived as a major part of healthcare
provision to the present day and through this extraordinary
continuity constitute the most comprehensive clinical strategy
for the use of herbal medicines anywhere.

This text is not the place for an exhaustive overview of
Chinese medicine. There are effective texts available in
English, notably the essential work by Unschuld,?’ other
classic texts,?!?? one very accessible introduction,? a rigor-
ous yet practical review,”* and a summary designed to help
the Western practitioner.”> What will be attempted here is
the distillation of uniquely herbal strategies and concepts
from the vast corpus of Chinese medicine. There is much
to choose from. Over the last 2000 years a number of semi-
nal texts and systems have been developed, each incorpo-
rating the developments of their predecessors. These were
often very intricate systems, reflecting perhaps the priori-
ties of scholarship and portent lore (much theorising at the
early stages was for the Imperial court?®). At more than one
stage, there appears to have been some difficulty in organis-
ing the empirical folk traditions into neat systems®” and there
is always a suspicion that realities may have been squeezed to
justify the cosmology.

However, Chinese medicine was certainly not idle theo-
rising. In one review of the medicine of early China,?’ it has
been pointed out that among other ‘modern’ advances were
the use of androgens and oestrogens (in placentas) to treat
hypogonadism, the development of forensic medicine, the
advocacy of hand washing to avoid infection and the asso-
ciation of hardening of the arteries with high salt intake.
Qualifying examinations for physicians were conducted by the
Chinese state as early as the first century AD and there was an
elaborate system of medical ethics.

It is first important to emphasise that the Chinese world view
has been fundamentally different from that in the West since
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the time of Aristotle. In Chinese thinking everything moves
(the seminal classic, the I Ching, is translated as the ‘Book of
Changes’). Events are automatically described by their transient
qualities in relation to other events and are manifestations of
energies in ways that the West understood only after Einstein.?
The generic term for these energies is gi, but in the case of the
living body there are many forms of varying density, from wei
qi as the most rarefied on the body surface, manifest in acute
defensive reactions like fever and colds, through ying gi, the
nourishing gi flowing through the meridians, to xue or blood,
the most substantial aspect of gi, manifest in many somatic
events. Qi is also manifest in jing (essence) and the body fluids.
The comparison with modern physics is even more apposite as
qi is simultaneously energy, movement and fluid (reminiscent of
attempts to define light as waves and/or particles).

Transience continues: thus, in what has become known as
Traditional Chinese Medicine (TCM - in fact the mainstream
tradition in China after the Communist Revolution of 1948
and the one most widely used by Western practitioners), the
framework by which diseases are addressed is made up of
four sets of polar opposites, the ‘eight conditions’.

Each pair denotes a spectrum of qualities onto which any
illness can be placed; each implies that the aim of any thera-
peutic measure is to move extremes back towards a healthy
mean. Although used as a diagnostic framework for acu-
puncture, it is widely agreed that TCM is primarily based on
herbal therapeutics. Thus herbs are ascribed temperaments or
tendencies accordingly: they may be Yin or Yang, tonic or dis-
persive, cooling or heating, eliminative or constructive. These
manifestations are in turn aspects of fundamental properties
of the remedies (see Table 1.1).

In Chinese medicine there is little regard for anatomy and
the main entities upon which pathogenic or therapeutic forces
act are essentially functional and physiological. There are six
pairs of functions, often confusingly translated in the West as
‘organs’. These, like all phenomena in the Chinese world, are
ascribed to points on the five-phase cycle that further illumi-
nate their qualities. The five phases (the frequently used term
‘five elements’ is clearly not appropriate here) are seasonal
and cyclical transitions through which all the universe moves.
They have a multitude of dynamic relationships with each

Table 1.1
Condition Attributes
Yang Active, expanding, transforming, dispersive, centrifugal,

aggressive, light
Yin Constructive, sustaining, completing, condensing,
centripetal, responsive, dark

Full Repleted
Empty Depleted
Hot Active
Cold Passive
External Acute
Internal Chronic

other and an array of more or less consistent qualities. The
five phases, their attributes and their relationship with the six
pairs of functions are illustrated in Table 1.2.

Following the strictures of Porkert,?! words in this text
which may be confused with their Western meanings are dis-
tinguished typographically (with capitals and italics though
not, as he insisted, using completely new words altogether).

The five Tastes (Chinese
pharmacology)

In days before laboratory investigations, taste was obviously a
major arbiter of a plant’s quality and it is easily seen how an
association with pharmacological activity could be made. In
the case of Chinese medicine the taste became a pharmaco-
logical force in its own right.

Two of the Tastes are primarily yang and tend to disperse
upwards in the body. They are the pungent and sweet Tastes
(the latter is usually yoked with a sixth non-taste quality,
referred to here as the bland Taste).

Three Tastes are primarily yin and tend to flow downwards
in the body. They are the sour, bitter and salty Tastes.

The Tastes were assigned to the five phases and their func-
tional manifestations in the body, as below. In turn, this came
to mean that the normal role of each Function included being
a vehicle for the activity of its own Taste and depended on
acquiring a quantum, primarily from food or medicine.

While a moderate amount of each Taste is necessary for
its corresponding Function, there are also wider effects aris-
ing from their consumption. The relationships are expressed
in Figure 1.1. (For a review of the implications of the four-
phase nature of the relationships and the peculiar position of
the Spleen, see Mills.?>)

Tonification

As well as being associated with one Function, each Taste is
also seen to tonify, i.e. at moderate levels support, another
Function.

Dispersing

Extra amounts of each Taste disperse excessive activity in
the Function with which it is linked. This is straightforward
except in the case of the Spleen, which is already tonified by
sweet: it appears, therefore, to do a swap with the Heart.

Damaging
The effects of taking excessive amounts of any particular Taste
follow a conventional destructive ko cycle pattern in the five-
phase relationship.

A brief review of the properties of each Taste is instructive.

Salty

The taste of common salt and seafood, but is not well repre-
sented in the herbal materia medica. However, seaweeds are
occasionally used in maritime cultures and in Japan. It is pos-
sible to classify the occasional remedy like celery seed in this



Table 1.2

Phase
Attributes

Function (yin)

Attributes

Fire

Heating, attracting,
burning, destructive,
ascending, illuminative

Heart/Pericardium

1) Sovereign, rules xue,
stores shen, maintains
individual integrity,
seen in face, tongue,
pleasure, sweating and
laughter

2) Ambassador, origin
of pleasure and social
skills

Earth

Nourishing, stable,
restful, central, fertile

Spleen

Transformation,
primary digestive
function, in charge of
upward movement,
stores nourishing gi,
rules flesh and limbs,
seen also in lips,
mouth, sympathy,
saliva and singing

Herbal therapeutic systems

Metal

Hard, strong but

mouldable, cold but
responsive to heat,
lustrous, protective

Lungs

Prime minister, source
of rhythm, directs
movement outward
(defence) and fluid
downward, site of gi
production, rules gi,
seen also in nose,
skin, sorrow, nasal
secretions and crying

Water

Soaking, sinking, cold,
still, deep, dark, potent,
latent

Kidney

Root of life and

will, stores jing
(essence), rules birth,
development and
reproduction, source of
yinand yang, heat and
power, rules bones and
marrow, seen also in
hair, ears, fear, sputum
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Wood

Growing, spreading
outward

Liver

Allocation of resources,
spreading, stores xue,
rules sinews, also seen
in nails, eyes, anger,
tears, shouting

and moaning
Function (yang) Small Intestine/ Stomach Large Intestine Bladder Gallbladder
Triple Heater
Attributes 1) Rules separation of Receives and digests Rules elimination, Rules fluid eliminations,  Directs other functions,
pure from impure food, in charge of continues separation of  confluence of fluids stores bile
2) Smelting, distillation ~ downward movement, pure from impure
and condensation, starts separation of
regulates movement pure from the impure
of fluids
Pharmacological Bitter Sweet Pungent Salty Sour
attribute (Taste)

category. In China, however, the main group of drugs classi-
fied as salty are animal tissues and the minerals.

The salty Taste is directed by the Spleen to the Kidneys. It
is yin and tends to flow downwards in the body and particu-
larly to the bones.

It is said to ‘moisten’ and ‘soften’ and salty remedies are
used for ‘dry, hard’ pathologies, such as tumours, fibroses (e.g.
liver cirrhosis), constipation and other abdominal swellings.

In moderation it tonifies the Heart, but damages it in
excess. It is interesting to see how closely ancient observations
tie in with current views on the influence of salt and electro-
lytes on the circulation.

Sour

This arises as the result of the stimulation of the sour taste
buds by hydrogen ions. It is the taste of fruit acids, vinegar
and tannins.

The sour Taste is directed by the Spleen to the Liver; it is
yin and tends to move downwards in the body. It moves par-
ticularly to the muscle fibres (or ‘sinews’).

It is said to ‘absorb’ and ‘bind’ and is applied to discharges,
excessive diuresis, incontinence, perspiration and premature
ejaculation. Some of these indications recur in the discussion
of the effect of tannins (see p. 35).

It disperses excess activity in the Liver and tonifies the
Lungs. Among other roles, the latter is concerned with the

maintenance of the body’s defences against external patho-
gens. The role of fruit as protection, particularly against res-
piratory infections, was thus apparently not a new discovery.

In excess it damages the Spleen. Excessive consumption of
tannins interferes with assimilation of foods.

Bitter

This taste is mediated by bitter taste buds in the mouth
which are stimulated by a number of chemical structures. It is
thus a quality recognised by the Chinese, and others, as being
intrinsic to herbal remedies.

It is directed by the Spleen to the Heart; it is yin and tends
to flow downwards in the body. It moves particularly to xue
(‘blood’). As the densest of the circulating energies in the body,
xue is in effect the speculative force behind the more somatic
events in the body. Compared to acupuncture, which is seen
to primarily affect gi, the more rarefied circulating energy, the
archetypal bitterness of herbal remedies is strongly associated
with treating more substantial deep-seated clinical problems.

It is said to ‘sedate’, ‘dry’ and ‘harden’. The first reflects
bitter’s cool temperament while ‘drying’ refers to bitter’s
use in ‘damp-heat’ conditions (e.g. hepatitis); ‘harden’ may
be better translated by the term ‘consolidate’ to express the
effect of improving assimilation and nourishment.

It disperses excess in the Spleen. A modern manifestation
of such a condition is the excessive consumption of sweet
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Salty

Tonifying ————
Dispersing

Damaging

Figure 1.1 ¢ The five Tastes and their relationships.

foods with the consequent possible disruptions in blood sugar
levels. There is clinical experience of the benefits of bitter
herbs in stabilising such disruptions.

It tonifies the Kidneys. As the repository of constitutional
reserves, the Kidneys provide the greatest tonifying challenge,
another example of the universal traditional reverence for
bitters.

In excess it damages the Lungs. Excessive cooling sup-
presses vital defences.

Sweet

In a time when sugar was almost unknown, this was a far
more subtle taste and was used to refer to the intrinsic
sweetness of the rural diet: cereals, pulses, cooked root veg-
etables and those fruits suitable for drying and storing as win-
ter food such as apricots, figs and prunes. In days when even
honey was rare, the taste of extracted sugar would have been
considered intrinsically excessive. In herbal remedies the
sweet taste is exhibited particularly by the saponins, a chemi-
cal group often found in Chinese tonics and adaptogens.

The Spleen keeps the sweet Taste to itself; it is yang and
tends to move upwards in the body, particularly to the soft tis-
sues. Sweetness is nourishment: it is the quality of a simple

Sweet

Sweet

Lungs

Acrid

agrarian diet and has its most potent metaphor in mother’s milk.
It thus manifests in the soft tissues and in overall body shape.

It is said to ‘tonify’ and to ‘balance’. As well as being the
obvious tonic influence, a good stable agrarian diet is the most
effective way to promote homeostasis; many saponin-rich
adaptogenic remedies have a similar clinical reputation.

It disperses excess in the Heart, including symptoms of
anxiety and nervous tension.

In excess it damages the Kidneys, a terminal effect in
Chinese medicine, resulting in premature ageing. The Chinese
in effect predicted an enfeeblement of general vitality through
excessive sweet consumption.

Pungent

Sometimes also called ‘acrid’, this is the taste of the hot
spices: cayenne, ginger, mustard, the peppers, horseradish,
raw onions and garlic (both the latter become sweet when
cooked) and generally all the ‘heating’ herbal remedies.
Unlike the other four tastes, the effect is not linked to any
special taste bud but simply follows direct irritation of any
exposed tissues and sensory nerve fibres. The association with
the Metal phase may have followed inhaling the fumes given
off from smelting.



It is directed by the Spleen to the Lungs; it is yang and
tends to move upward, particularly to gi. The heating proper-
ties of the pungent Taste are always its dominant feature.

It is said to ‘move gi’, ‘disperse’, ‘activate the body flu-
ids’, ‘cause expulsion from the Lungs’ and ‘open the pores’.
It tends to be used therefore for superficial, external disease
conditions, to counteract external pathogenic influences,
especially Wind and Cold, and to mobilise stagnant body
energies.

It disperses excess in the Lungs, notably that manifested by
congested bronchial inflaimmations. It tonifies the Liver, the
Function responsible for ensuring a balanced dispersal of all the
body’s energies and activities, but in excess also damages the
Liver.

Bland

Is a substance seen as having no character and without
dynamic action in the body. It is not, therefore, a typical Taste
and is not recognised in all classical texts. Where it is, it is said
to slip through the body without hindrance or interaction. It
moves straight through from the Spleen to the Bladder, i.e.
the urinary system, and thus out of the body.

Its only effect, therefore, is that it is a diuretic. Many of
the diuretics used in herbal medicine have a characteristic
blandness of taste.

Ayurvedic herbal medicine

The written record of the traditional medicine of India is less
accessible than that for China, with few English texts from
India itself?3! and few notable, though exceptional, texts
written in the West.3233 Nevertheless, it is clear that this tra-
dition includes significant systematising of medical practices
in one of the major cultures in history. Medicines were clas-
sified, for example, by their Tastes and therapeutic categories,
as in Chinese medicine, and their effects on illnesses linked to
constitutional types (doshas) and humours.

The doshas provide the primary orientation. The word
derives from the same root as the English ‘dys-" as in ‘dysfunc-
tion’: the dosha is essentially a fault in the healthy state of the
body. Three doshas are fundamental, each being a condensa-
tion of pairs of the five elements, waste products produced
when the body replenishes its elements. The doshas support
the body only as long as they continually flow out of it, as
proper eliminations of urine, faeces and sweat.

Kapha is a condensation of water and earth (the damp and
dry elements of matter) and it projects itself into the produc-
tion of lubricant fluids in the body. It is the stabilising influ-
ence in the body and generally concentrates in the thorax to
contain rising vata; it is associated with mucus. Illnesses of
excessive kapha are marked by symptoms of cold, damp and
heaviness (e.g. catarrh, oedema, abdominal congestion) and
are relieved by warming, drying, stimulating remedies such as
the pungent spices, warming diaphoretics and expectorants,
emetics, aromatic and bitter digestives, and carminatives and,
to a lesser extent, perhaps combined with the above, diuret-
ics, laxatives and astringents.
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Pitta collects fire and water elements into the produc-
tion of bile and is associated with digestive juices more gen-
erally; it is in charge of transformation and processing, and
concentrates in the mid-abdomen. Illnesses of excessive or
obstructed pitta are marked by biliary disturbances and may
include symptoms of heat, damp and excessive activity (e.g.
fever, inflammation, infection, blood toxicities, bleeding);
they are relieved as appropriate, and perhaps in combination,
by cooling, drying, nutritive or calming remedies such as the
bitters, purgatives, sweet tonic remedies, astringents, cooling
diaphoretics, alteratives and diuretics.

Vata arises from condensation of air and space and is the
(often unstable) windy form of prana, linked to the functions
of the respiratory system. It is in charge of all movement in
the body and it concentrates in the lower abdomen to help
lift kapha. lllnesses of the vata type, marked by cold, dry-
ness and excessive (especially nervous) activity, are of two
types. Deficient vata (e.g. emaciation and constitutional
dehydration) is treated with sweet and nutritive tonics, bulk-
ing laxatives, demulcents and salty remedies. Accumulated
or obstructed vata is a congestive version that may include
abdominal distension and gas, constipation and rheumatic
and arthritic conditions. This is treated with modest pungent
herbs in the short term only, moderate warming diaphoret-
ics, carminatives and antispasmodics and temporary laxatives.
All vata conditions are indications for traditional Ayurvedic
enema therapy.

In a bias that often recurs in herbal medicine texts, the
Ayurvedic tradition also sees many conditions as combinations
of the doshas with toxicity, ‘damp’ or ama. This is a kapha-
like influence, being generally cold, slimy, heavy and dense,
with phlegm and mucus, loss of taste and appetite, indiges-
tion, depression and irritability as common symptoms, and
may arise from emotional difficulties as well as physical rea-
sons. It lies at the root of much chronic disease and immune
disturbance. Where there is evidence of ama, improving elim-
inations is the first priority of treatment, a universal theme
in herbal therapeutics. The prime herbal influences in the
elimination of ama are the bitter and pungent herbs, often in
that sequential order, perhaps after a fast. (This is exactly the
strategy for the Galenic elimination of ‘damp’.) Sweet, salty
and sour herbs can increase ama.

The treatment of ama is, however, complicated by its
combinations with the doshas (in which case it has the suf-
fix sama). Combined with kapha (kapha sama), it is marked
by severe mucus conditions and is a clear indication for pun-
gent with bitter herbs. Pitta sama is the classic Galenic damp-
heat condition, with yellow tongue coating, urine and faeces,
congestive anorexia, loss of thirst and biliousness. Bitter herbs
lead the treatment, with modest amounts of pungent, as
appropriate. Vata sama is associated with constipation, painful
abdominal congestion and flatulence, anorexia and bad breath,
and is treated with pungent herbs, warming aromatic diges-
tives and carminatives combined with laxatives as required.

The six tastes (rasas)

As with the Chinese view, the effects of foods and the phar-
macology of medicines were classified in terms of their




PART ONE

Background and Strategies

immediate impact on the body. Rasas are not only subjective
impressions but attributes of the body itself in its relationship
with its environment: everyone craves the taste most lacking
within. The choice of both medicines and foods is thus often
determined by such assessments, the distinction between
them again being a function of their effects on the body: foods
nourish, medicines balance and poisons disturb.

The effects of rasas on the body are complex and rarely
isolated. For example, the sweet, sour and salty tastes
decrease vata and increase kapha but sour, salty and pungent
tastes increase pitta. Bitter, pungent and astringent tastes
increase vata and decrease kapha.

The primacy of cleansing

The Indian traditions of therapeutics concurred with most
other older cultures in seeing disease as initially a toxic accu-
mulation. The disease process is seen generally to start with
an obstruction to the pathways and an accumulation of one or
more of the doshas (one recalls that the healthy manifestations
of doshas are as eliminations from the body) in their respec-
tive locales: the stomach for kapha, the intestine for pitta and
the bowel for vata. It is easiest to combat diseases at this earli-
est stage and there are several cleansing routines that people
are encouraged to observe to remove accumulations of doshas
before they lead to the next stages of disease development.

If hygienic and other observances are insufficient to deal
with the accumulations, a range of therapeutic measures are
indicated. These may include an elaborate structure of proce-
dures called panchakarma, designed to purify the body from
the accumulations and pacify associated disturbances. Always
the physician had to respect the relative strength of the patient
and of the disease and adopt only those treatments that did
not disturb or debilitate (there was little attraction in the
‘healing crisis’ of some more recent alternative traditions).
Often a treatment would start with fasting, especially to pro-
mote removal of any ama or in acute outbreaks. Thereafter,
there might be variously intense body massages with oils or
heating and sweating to soften and loosen the dosha accumula-
tions (as in the Galenic tradition referred to earlier).

Herbal or other remedies would be applied at any stage (or as
a substitute for a stage of panchakarma where this was not indi-
cated), with the most active tactics being those that led to the
most vigorous eliminations (emetics for accumulated vaia and
kapha, purgatives for pitta) but because of the risks of depletion
there were many approaches to consider, some being particularly
gentle. For every purification treatment successfully completed,
there would be a mandatory convalescence to allow recovery,
perhaps augmented by appropriate rejuvenating remedies.

Ayurvedic prescribing

* defined treatment strategies with an emphasis on the above
* developing a unique prescription.

Preparation of herbal remedies, for example, is most elabo-
rate, with a wide range of methods designed to transform the
original plant material in a variety of ways to match the typol-
ogy of the disturbance being treated. The remedies were also
applied to the body in many forms and at various times in the
treatment according to its development.

As well as using the pulse, tongue and other traditional
diagnostic methods, Ayurveda also invokes the 10 assess-
ments: constitution, habits (lifestyle), state of balance in the
body, mental state, quality of the tissues, digestive power,
quality of the body, energy levels, body type and age.

From the above text again, the fundamental Ayurvedic
treatment principles are:

* reducing excess: excess pathologies are either treated by
purification or palliation

* tonifying deficiency with tonics (rasayana)

* drying therapy for excess dampness; diuretic and
anticatarrhal herbs are Western examples

* lubricating dryness with oily or demulcent herbs

* fomentation or sweating therapy reduces coldness,
heaviness, stiffness or trapped heat — using steam and
diaphoretic herbs (very analogous to Thomsonian medicine)

* astringent herbs are used for excess flow of bodily fluids.

This approach translates into the following treatment
strategy:

* Balance the humours

* Support digestion and correct imbalances

* Restore equilibrium to the tissues, focusing on where the
disease is manifesting

* Treat the disease and disease manifestations

* Detoxify the whole body

* Select one or two herbs for each aspect of treatment.

Whatever the sophistication in Ayurvedic texts, it was
clear, however, that they were meant to be enabling rather
than a formulaic prescription; they encouraged a respect for
diversity and complexity, for the individuality of the patient.
Empiricism and pragmatism are essential features of any sur-
vival strategy but the repeated emphasis in the texts on judg-
ing a remedy or tactic by its effects on the body in clinical
adversity rather than in theory, and the transparency of the
therapeutic tactics, all provide an encouraging antidote to idle
acquiescence to the elders.

Nineteenth-century North American
herbal medicine

Ayurvedic texts provide considerable detail in their therapeu-
tic recommendations. According to a recent English text,3*
Ayurvedic treatment is based on:

* correct diagnosis

* defined treatment principles

* understanding the disease process and the cause
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The majority of the early immigrants to North America were
Europeans looking for a fresh chance in the vast spaces of the
‘New World'. Although there were new towns and cities, sig-
nificant numbers lived remotely from any organised services,
for example often hundreds of miles from a doctor (who was
often poorly qualified). These were hardy self-reliant people



who had to find all resources on their doorstep. They had to
rediscover their self-sufficiency in health terms as well, com-
bining their (imported) old European home remedies with
native North American flora and a considerable amount of
Indian lore as well. Their experience provides the modern
reader with a unique precedent: the rediscovery of traditional
herbal medicine by a modern population.

A new group of practitioners emerged, sometimes referred
to now as ‘travelling medicine shows’, more often contempo-
rarily as ‘white Indian doctors’, often peripatetic, exploiting
their claimed skills and usually their own patent nostrums.
Many were opportunists with little to contribute in a lasting
way to the development of healthcare (although one 19th-
century herbal tonic was to become, as Coca-Cola, the most
massively consumed product of all time). Nevertheless, there
were also true pioneers among this group; some passionately
keen to develop a self-reliant healthcare system based on what
they knew of plant remedies.

One ‘white Indian doctor’ went into print. Samuel
Thomson (1769-1843) was brought up as a shepherd boy in
New Hampshire and introduced to herbs by a ‘wise woman’,
Mrs Benton, who was versed in Indian lore. He very quickly
became adept, being called upon by neighbours in competi-
tion with what may have been particularly poor service from
the local doctor.

Thomson was horrified by the remedies used in ‘regu-
lar physic’, these being dominated by toxic minerals based
on mercury, arsenic, antimony and sulphur. He also saw that
there was a fundamental difference in therapeutic approach.
He saw the objective of the doctors as being to stop the dis-
ease at all costs. The main conditions of the day were febrile
infections and the regular approach was to use mineral prod-
ucts and bloodletting to stifle the symptoms and bring the
temperature down (this was before germ theory redefined
the objective as eliminating pathogens). Thomson had minis-
tered to patients almost killed by the combination of calomel
(mercurous chloride), antimony, bloodletting and fever. In
native Indian tradition (as seen in the sweat lodge), Thomson
treated fevers in the opposite way, by maintaining and sup-
porting them. He saw the fever as a sign of healthy resist-
ance: it was possible for damage to follow if the fever got out
of hand but the main risk was failure of the febrile defence.
Thus Thomson used Capsicum (cayenne) as a powerful sup-
port to the febrile mechanism, along with a range of other
remedies including Lobelia inflata (lobelia), Myrica cerifera
(bayberry), Viburnum opulus (cramp bark) and Zanthoxylum
(prickly ash) to modulate and support various aspects of the
febrile response.

Thomson was sufficiently enthused by the distinction
between his and the regular approaches that he learned to
read and write so that he could pass on his message. He set
out a principle that at once encapsulated this tradition and
fired the public imagination. The book in which he propa-
gated his views> was a runaway publishing success across the
East and Mid-West and at the time it was calculated that over
half the population of Ohio were adherents of Thomsonian
medicine.

Thomson’s language was simple, even simplistic, and aimed
at a God-fearing readership. However, he seemed to have
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touched a gut instinct that life and health are positive virtues,
to be protected or recovered through personal self-sufficiency
using the medicinal aids provided by the Maker. In one key
passage he appears to have adopted some of the language of
Graeco-Roman humoral medicine:

I found that all animal bodies were formed of four elements. The
Earth and Water constitute the solid; and the Air and Fire (or heat)
are the cause of life and motion; that the cold, or the lessening of
the power of heat, is the cause of all disease; that to restore heat

to its natural state was the only way health could be produced, and
that, after restoring the natural heat, by clearing the system of all
obstruction and causing a natural perspiration, the stomach would
digest the food taken into it, and the heat (or nature) be enabled to
hold her supremacy.

To a readership versed in the Book of Genesis, the fact that
Earth and Water (or clay) were the stuff of life, the dry and
wet principles respectively, would have been readily appreci-
ated. For those spending all their lives in the open, Air would
have been easily equated with its original meaning, wind, a per-
sistent metaphor for movement. The important vital principle,
of course, was Fire or heat, the obvious difference between a
living body and a corpse, the universal metaphor for life.

Thomson’s message was simple. Heat is life. Disease and
death are degrees of cold. Heating thus provides the funda-
mental principle of healing. Other measures, principally in
improving eliminations and digestive performance, are often
essential supports to this central measure. Cayenne is literally
a life promoter.

In the case of fever this message was particularly appropri-
ate in its radical emphasis. The battle lines between heat and
cold are more clearly drawn. Thomson was of course essen-
tially correct in his judgement: fevers are defence mechanisms
and the symptoms of pyrexia, anorexia, nausea, vomiting,
diarrhoea or convulsions are all side effects of this mobili-
sation, not to be confused with the underlying pathogen.
Clinical experience is that a fever well fought, with a clear cri-
sis and lysis, no hyperpyrexia and side effects prevented from
causing collateral damage, can leave the body in a stronger
position. Effective fever management can be a more helpful
strategy than suppression.

The central point, of course, was that Thomson had articu-
lated, with popular success, an essential feature of the herbal
tradition: that the primary task was to support the body’s
own recuperative efforts. Everything else was secondary. He
also sounded the essential difference between that tradition
and what had already become conventional medicine. The
fact that his relationship with the medical establishment was
almost entirely acrimonious only served to reinforce his posi-
tion as a fundamentalist.

Thomson highlighted common naturopathic and traditional
principles in his principles of medicine (note, for example,
similarities with the principles of Ayurvedic diagnosis and
treatment listed above3*). These included:3%

1. Health follows from obeying natural laws
2. Disease is an obstruction or diminution of vital energy
3. Disease is caused by violation of natural laws such as:
a. hereditary (violation by forefathers)
b. lack or excess of exercise

"
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c. sudden temperature changes
d. wrong diet and over-eating
e. poisons and pollutants
f. injury
4. Symptoms, such as fever, are due to the effect of the
disease and are not the disease itself

o

Disease has only one basic type of cure — to remove
obstructions or restore vital energy using substances that
act in harmony with natural laws and the vital energy

6. In doing so one or more of the following effects should be
accomplished:

a. relaxation

b. contraction
c. stimulation
d. soothing

e. nourishing

f. neutralisation.

There are some obvious and striking parallels between
the Thomsonian strategies and Ayurveda. From the Charaka
Samhita Sutrasthana®® 1.53 and 22.4 we find ‘The goal of
Ayurveda is the equilibrium of the tissues’ and ‘One who
knows how to reduce excess, nourish deficiency, dry, oleate
(lubricate), sweat and astringe is a real Ayurvedic physician.’

Some of Thomson’s followers were less keen on his sim-
plicities. Much to the old man’s disgust, several started devel-
oping variations on his teachings, recognising, for example,
that there were conditions that could be diagnosed as exces-
sive heat. There were different emphases on the need to
control heat (in fact, circulation) and variations in the mecha-
nisms for keeping the blood ‘clean’. In the second half of the
19th century, at the same time as osteopathy and chiroprac-
tic emerged, Thomsonian approaches inspired both eclecti-
cism and physiomedicalism. Unlike these former, however,
the medicinal therapies did not fare well. The main colleges
of physiomedicalism and eclecticism, along with those of
homeopathy, were ‘invited’ to come within the umbrella of
established medical training in talks held with the American
Medical Association (AMA) at the turn of the century. This
was an inspired example of the establishment eliminating rad-
icalism by accommodation, the most notable of which was for
osteopathy (the modern American osteopathic physician is to
all intents a conventional medical practitioner).

Three figures stand out in physiomedicalism: the intel-
lectual offshoot of Thomsonian medicine. TJ Lyle pro-
duced a superb herbal materia medica,®” concentrating on
the observed influence of each remedy on the human being
rather than listing its symptomatic indications. JM Thurston
produced the last authoritative physiomedical text, posing
operational definitions of the vital force, health and disease
and the distinctions between functional symptoms and those
arising from organic (‘trophic’) origins, and elaborating on the
need to use only such remedies as supported vitality. He also,
rather prematurely, sought to classify remedies in terms of the
newly discovered autonomic nervous system, reasoning that in
its vasomotor activity control could be exerted on local cir-
culation and thus on all tissue functions, including digestion,
elimination and hormonal and nervous activity.>®
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Of the physiomedical theorists, WH Cook was particularly
inspired. Like the others, Cook attempted to link the rapid
new discoveries of medical science to traditional approaches.
Through his arguments appears to run the theme that the
living body is essentially a functional entity and that disease
starts as a disturbance of normal functional rhythms, for
example:

Regularity in periods of alternate labor and rest is characteristic of all
vital action ...

... the earliest departure of the tissues from under the full control
of the vital force will be in the lack of ability either to relax or to
contract some of the tissues as readily as in the healthy state ...3°

Like other physiomedicalists, Cook started with the princi-
ple that the ideal medicine should support recuperative func-
tions, but added considerably to the view that thereafter they
should have a gentle dynamism, helping to correct distorted
functions, either ‘relaxing’ overstimulated tissues or functions,
or ‘contracting’ those that are sluggish.

Thomsonian medicine and physiomedicalism both travelled
to Britain to a welcome from the newly urbanised medical
herbalists of the Industrial Revolution. Their approaches led
to the birth of Anglo-American herbalism (which is largely
reflected in this textbook) and formed the foundation of
the oldest body of medical herbalism in the Western world,
the National Institute of Medical Herbalists, established in
1864. Although the vigour of the American pioneers faded in
the following century, their ideas at least survived on foreign
shores while they singularly failed to do so after the AMA
takeover at home.

Although the eclectics were a more intellectual and pro-
fessional group than the Thomsonians, their system lacked
an overall cohesive philosophy. Although they used their
medicines in physical doses, their prescribing approach could
be like homeopathy and many of their new remedies were
adapted by homeopaths. However, their wealth of clinical
experience was outstanding and they made substantial con-
tributions to Anglo-American herbalism through the devel-
opment of the materia medica. They introduced Echinacea
and golden seal and discovered the immunostimulant action
of the former (although they did not realise it at the time).
Their innovations in pharmacy and chemical research on
plants set the scene for modern phytochemistry. Some of
their developments pre-empted modern drug medicine: in
their development of ‘Specific Medications’ they rejected
‘inert’ plant material. The name of a leading eclectic figure
John Uri Lloyd was preserved in the title of a major jour-
nal of plant research (Lloydia, now the Journal of Natural
Products). The key eclectic texts are Ellingwood,*’ King's
Dispensatory*! and Felter.*? King's Dispensatory (especially
later versions written by Felter and Lloyd) provides the best
traditional use data in existence for Western herbal medi-
cine. Ellingwood also contains a wealth of clinical experi-
ence. Felter has extensive information on materia medica,
including dosage charts. Subsequent developments with spe-
cific medications (and the costs involved) disenchanted the
English herbalists who realigned themselves strongly with the
physiomedicalists.



Middle European herbal medicine

Much of Western herbal therapeutics is imbued with the
values of a healthcare tradition that arose in central Europe
from the 18th century. Built on the philosophical foundations
of Goethe and Schiller, a cultural view arose of health as a
refinement, a separation of the pure from the greater impure.

The Goethian view achieved practical therapeutic form
in Germany in the homeopathy of Samuel Hahnemann, the
biochemic tissue salts of Schussler and, in the 20th century,
the anthroposophical medicine that arose as one aspect of the
holistic world view of Rudolph Steiner (and indirectly in the
Flower remedies of Edward Bach in England). It also provided
the founding principles of a variety of practices that have been
grouped under the heading of naturopathy. The use of dietary
changes (and in later years dietary supplements), hydrother-
apy and a range of physical therapies in order to allow ‘nature
cure’ has one of its strongest cultural roots in this tradition.

The European naturopathic tradition also developed
Galenic concepts of heat and cold and notably (as a north-
ern European phenomenon) that of damp. The concept of
‘catarrh’ and ‘mucus’ became a cornerstone of naturopathic
treatment. Following the Graeco-Roman lead, many infec-
tious and inflammatory diseases were seen as congestive
toxicities to be warmed and dried. When germ theory estab-
lished the role of bacteria in infections, these were seen as
‘saprophytes’ rather than pathogens; in other words, essen-
tially beneficial cleansing organisms, like forest fungi breaking
down dead wood, taking advantage of the catarrhal nutrients
to effect extraordinary healing responses like inflammation
and fever. As in all other foregoing traditions, herbal remedies
were seen as important contributions to detoxifying damp
conditions, although these were closely interwoven with die-
tary techniques in ways that have permeated much herbal
practice in the West to this day.

The main impact of the Middle European tradition of
herbal medicine was on dosage. Whereas the historical
emphasis has always been on large ‘heroic’ doses of herbs,
often single preparations for short-term use in acute diseases,
the homeopathic initiative led to a general move towards
smaller doses, often linked to the use of their ‘mother tinc-
tures’ from fresh rather than dried plants. Some of today’s
leading German phytomedicine companies were formed by
homeopaths and have provided plant products over a mixed
range of doses and potencies, with the herbal remedies having
sometimes tiny material doses. In some European countries,
notably The Netherlands, the public perception of herbal or
phytomedicine is that it uses homeopathic remedies. The sig-
nificance of this is that the German industry makes up the
largest single part of the European herbal market and the
overwhelming part of the herbal clinical research literature.
Much of this literature relates to products supplied in much
lower doses than those commonly used elsewhere in the
world, with chaste tree and black cohosh representing good
examples.

The clinical implications, and possible limitations, of
low-dose phytotherapy are reviewed in Chapter 6 on dos-
age. Whatever the pharmacological doubts, however, one
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beneficial effect is that it marked the move from primi-
tive drastic short-term medication for acute conditions to
a therapy that could, and did, take its place in the modern
mainstream in the treatment of chronic disorders. Remedies
changed their role when so transformed (for example, haw-
thorn moved from a fever management treatment in high
doses to a gentle cardiovascular modulator, valerian from an
alterative to a mild sedative, garlic from an antiseptic to a
treatment for high plasma cholesterol). It can be argued that
the Western fascination with Chinese and Ayurvedic herbal
medicine is for traditions that have yet to be adequately
exposed to the clinical realities of illnesses of a modern devel-
oped society.

Common elements: reading the
body/mind as a natural phenomenon

Several themes emerge from the previous reviews of tradi-
tional herbal therapeutic systems, as already touched on in
the comparison of Ayurvedic and Thomsonian treatment
strategies:

1. Medicines, most of which were herbal, were seen as
correcting internal disharmonies (‘diseases’) rather than
targeting symptoms.

2. In the absence of modern instrumentation, internal
disharmonies were understood as subjective matters, firstly
manifested as body fluids or even excretions (the humours,
doshas, xue, jing and qi) and then often described in
climatic or emotional metaphors or by metaphysical
constructs) that might be widely understood among the
general population.

3. As most internal disharmonies involved disruptions of
body fluids or humours most traditional medicine has been
humoral medicine.

4. By definition the humours suffused equally the body
and the mind (and often the spirit), so that one internal
disharmony could affect all levels of experience. There was
no Cartesian body/mind split in traditional medicine.

5. Herbal remedies were often classified by the internal
disharmony they affected; thereafter many were used as
allopathic remedies, in the strict sense of that term. Others
were replenishing or tonic in effect, a role almost entirely
lost in modern medicine, although as far as the Greeks
were concerned supportive medicine was true ‘physic’.

If modern herbal therapeutics is to be true to its tradi-
tions then it should be able to postulate modern versions of
the above themes. Unfortunately, this language is lost among
the modern population. Any postulates at this stage have to
remain speculative and theoretical. They may form principles
for the practitioner rather than an effective language for the
patient.

It will also be difficult to arrive at acceptable modern ver-
sions of the humours. We no longer relish the language of body
fluids and so lose the opportunity to create a modern metaphor
that links both the bedpan and the spirit and our own per-
sonal experiences. At another level, however, modern systems
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analysis of body fluid dynamics may support the prospect for
oceanic currents through the tissues rather than the mecha-
nistic pipes and channels of Harvey,*® so providing a possible
rationale for meridianal movement. This is again not a substan-
tial point.

There may still, however, be a future for a subjective
physiology and pathology. Indeed, one of the concerns about
the way modern medicine has developed is that its language
has long left the patient behind. Doctors have become better
and better at differentiating pityriasis alba from seborrhoeic
eczema but are not as good at telling the patient what is wrong,
especially if there is only superficial treatment available.

Again, there is a long way to go. However, there are few
conceptual barriers to a new physiology that might become
understood by anyone. Much of the theoretical ground has
been broken in such disciplines as endocrinology and neuro-
peptide science, neurophysiology, immunology (and the radi-
cal North American hybrid of almost every human science:
‘psychoneuroimmunology’). In embryology and developmen-
tal biology, researchers regularly think in four dimensions and
of models of transience that are rare in the other medical sci-
ences. For some time biology has been taking mathematics,
physics and computer sciences into its domain. As will be
seen in the next section, the fascinating insights that have fol-
lowed a better understanding of the behaviour of complex liv-
ing systems have also begun to affect the biomedical model, at
least slightly. All these disciplines are still highly arcane, barely
comprehensible even to other biologists, let alone the general
public. However, they do offer opportunities for a functional
physiology based on the insights of many cultures over many
centuries.

The traditional herbal therapeutic systems reviewed in pre-
ceding sections were all constructed using empirical insights,
honed by generations of observers of the human condition.
Even without instrumentation, they were able to draw clini-
cal connections between observed body functions in health
and disease. As outlined earlier, there was an assumption that
a principle applying at one level applied equally across others;
there was also much more interest in function than anatomi-
cal structure, malfunctions rather than pathologies. Principles
were often established with the acquiescence and knowledge
of the wider population, using the common language. They
were often workaday and pragmatic, with only occasional
efforts to construct elaborate theoretical systems. The vast
number of local cultures means that there are considerable
diversity and even contradictions in the detail. Nevertheless,
fundamental principles about vital functions were widely
agreed. We can see the basis of a traditional physiology.**

All living organisms clearly:

* perceive and respond to their environment

* either accommodate to or react against each environmental
stimulus

° on ingestion of environmental influences, either assimilate
or reject them

° engage in a confusing and largely impenetrable triad
of linked functions to process and circulate assimilated
material and remove its metabolites
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* integrate all these functions with an endogenous vital force
that was manifest primarily as vital rhythms but was often
also literal and material

* reproduce themselves, generally using functions analogous
to the integrative functions.

Moreover, living organisms manifested these vital func-
tions at every level of body, mind and spirit and in their social
groups. In modern parlance, we would say equally at the cell,
tissue, organ, body, psyche, society and wider ecosystem lev-
els (the Gaia model develops similar principles). Importantly
each of the vital processes above is a recognisable system that
could be used to characterise a wide range of different func-
tions. They lead to the thought that a systems analysis might
be a fruitful language for the new physiology; that it is in the
study of complex dynamic systems that the future may lie.

A new synthesis: the body/mind as
complex dynamic systems

This theory of life’s origins is rooted in an unrepentant holism, born
not of mysticism, but of mathematical necessity.

Stuart Kauffman, At Home in the Universe*®

One of the serious drawbacks of the science inspired by
Galileo and Newton and developed mainly in the 19th cen-
tury is that it was never designed to understand wholes. Its
strength is in reduction of complexities to their parts. While
modern science is, therefore, unprecedented in understanding
the constituents of life and nature and building new edifices
and realities with the results, it has been poor in understand-
ing or predicting the behaviour of life and nature itself.

It is difficult to put this right. Scientific tools have not been
readily available to understand patterns. Nevertheless, the
study of complex systems has been tackled by leading scien-
tific minds since computers provided the tools. Traditionally,
the study has been one of high mathematics as the permuta-
tions and calculus of relationships between entities are worked
through. However, application of often relatively simple mathe-
matical formulae or simple modelling has shown that surprising
things can happen in apparently random arrays. Programmed
with only two simple instructions, dots on the screen behave
spontaneously like flocks of birds, and a simple mathematical
formula creates myriad self-similar fractal patterns of astonish-
ing natural beauty that closely resemble natural patterns and
structures. New properties that are genuinely more than the
sum of the parts emerge from simple constituents.

All this has enormous implications for those who wish that
there was another way to observe life and health rigorously,
and the reader is strongly recommended to read the excellent
early introductory texts.*6-48

One of the most stunning proposals of complexity in the
biological realm is the radical riposte to conventional views of
the origin and, by inference, the mechanics of life. So far, the
current view is that life formed once upon a time after the
fortuitous combination of numbers of organic molecules in a
primeval soup, perhaps aided by the odd burst of lightning.



The first key stage in reproducible life was the formation
of strands of ribonucleic acid (RNA) that could provide the
mechanism for protein synthesis and eventually replication.
A mathematical review of this scenario shows how astonish-
ingly improbable it is that such events could have happened
by chance, even in the billion years or so that were available
for this leap. Visions of monkeys producing not one but many
Shakespearean texts by random play with a typewriter come
to mind.

However, it is a principle of organic chemistry that mol-
ecules interact, tending to catalyse each other’s transforma-
tions. If there are enough organic molecules together, catalytic
loops may be closed (i.e. some catalysts are formed by trans-
formations they themselves initiate), then the molecules in
that loop become self-sustaining: they become an ‘autocata-
lytic set’. Their levels will be built up within their locale, they
will ‘consume’ building block molecules and ‘excrete’ metabo-
lites and they will colonise any other locales into which they
spill. This is not only possible; it is inevitable if there is suf-
ficient diversity of organic molecules in the medium. Self-
organisation is shown to happen spontaneously, simply out of
the mathematical permutations of the events. This is ‘order
for free’, as the leading proponent of this scenario, Stuart
Kauffman, puts it.*> It implies that organised structures arise
spontaneously all the time. It resonates with a much wider
finding that complex systems tend to self-organisation as an
essential property of their complexity.

But this order is not fixed. If it were, it could not grow,
move or adapt. It would be dead. It is important that there
be some adaptability in self-organisation. Science and math-
ematics are now very familiar with the phenomena of chaotic
behaviour in natural systems. The patterns of clouds or sand
dunes or flames, the flow of water down pipes, the weather,
all are manifestations of the behaviour of particles acted upon
by natural forces. Chaos in this sense is not random; its pat-
terns are deterministic, not actually predictable overall but
made up of elements which at any one point follow a pre-
dictable trajectory. Chaotic behaviour also creates moving
zones of minimum energy or ‘attractors’ (a ‘point attractor’ is
reached by a ball dropped into a bowl) which behave in char-
acteristic ways: these are the ‘strange attractors’. The trajec-
tories of activity to and from strange attractors mean that a
small initial stimulus, if on the appropriate trajectory, could
amplify to massive effects: the fabulous ‘butterfly wing effect’
where in theory a hurricane in the Gulf of Mexico could start
with a butterfly flapping in the Amazon ... or not.

Chaos, although sometimes manifest in familiar patterns
(such as clouds), is not consistent with sustainable life and
health. What appears to happen, however, in self-organised
complex systems is that they spontaneously tend to a state
just on the ‘edge of chaos’, a position where, in informa-
tion theory terms, there is enough stability to store informa-
tion, and enough fluidity to send it. It has been described as
a ‘phase transition’ such as exists between the solid and fluid
state of substances. Complexity therefore is seen as a state
between fixed order and chaos, one to which complex sys-
tems seem gravitationally to revert. The cell sustains high
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potassium levels in a dissipative sea of sodium; the heart beats
most effectively when it is neither too regular nor too sensi-
tive but somewhere in between (and this behaviour may well
be the inevitable dynamic effect of circulatory structures —
the heart doesn’t beat, it resonates); an ant colony appears
automatically to adjust its boundaries so that its density is
always at optimum levels for effective ant-to-ant interactions;
human civilisations consume chaotic phenomena and con-
struct stable systems from them before eventually decaying
through too much order or too much chaos.

Without going through the many fascinating arguments, it
really does appear possible that the hovering of complex sys-
tems on the edge of order and chaos is itself an attractor, a
state of lowest energy for such systems. And this is the punch
line: health itself could be seen as a biological attractor, the
state to which living systems revert, effortlessly!

The interest of the herbalist in a science of wholes, of qual-
ities rather than quantities, is obvious. Unlike conventional
pharmaceutical medicine, even the remedy is a complex and
unquantifiable thing. On the other hand isolated drugs pro-
duce unpredictable side effects because real people are also
unfathomably complex. There may after all be a principle
to be elucidated that one way to treat complexity is with an
appropriate complexity — perhaps on some principle of pat-
tern recognition (e.g. diagnosis or anamnesis).

This cannot be a thorough review of the impact of com-
plexity theory on therapeutics; indeed, such a text has not yet
been written. However, the subject is beginning to generate
vigorous debate in some quarters and taking all the discussions
in this chapter together, as well as reviewing the section on
the placebo effect (see p. 89) it is possible to make the fol-
lowing tentative therapeutic propositions:

* Health in biological systems emerges out of an essential
drive to self-organisation. Moves to self-correction are
therefore the principal responses to pathogenic forces and
the main origin of disease symptoms.

* System failure in adapting to disturbances is more likely to
lead to ill health than pathogens as such.

* While a system is capable of adaptive self-organisation,
including competent resistance to disturbance, selection
of inputs from its environment and elimination of
metabolites, therapeutic interventions are unnecessary
except to steady the recovery (such healthy adaptations
include fevers, inflammations and increased eliminations
like coughing, vomiting and diarrhoea).

* Therapeutic measures are justified mainly in supporting
self-organisation if it is failing; the value of any medication
can be judged in relation to its effect on these adaptive
processes.

* All recovery is self-repair. The placebo effect and
spontaneous remission are merely examples of a principle
that underpins all therapeutic efficacy — medicines in
themselves do not heal.

Somewhere in this there is the basis of a truly rational ther-
apeutic approach ideally suited to the use of herbal remedies.
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Defining our ground

Pharmacology can be defined as the study of the interac-
tion of biologically active agents with living systems.! The
study of pharmacology is further divided into two main areas.
Pharmacodynamics looks at the effects of an agent at active
sites in the body. In contrast, pharmacokinetics is concerned
with the effects the body has on the medicine, and specifi-
cally the concentrations that can be achieved at active sites.
The approach used in this chapter, and to some extent in the
therapeutic chapters, is to examine the pharmacology of key
chemical groups in plants, the ‘archetypal plant constituents’,
as much as individual herbs. (For detailed information on the
pharmacology of selected herbs see Part Three.)

The chemical nature and classification of these archetypal
plant constituents are studied within the discipline known as
phytochemistry. Hence, any discourse on herbal pharmacol-
ogy must be founded on a sound knowledge of phytochem-
istry. A misconception about ‘why medicinal plants work’
sometimes occurs in lay and even in professional circles. This
is that the various nutrients such as vitamins, minerals and so
on are largely responsible for the pharmacological activity of
plants. (It is perhaps supported by the fact that most herbal
products in the United States are regulated as ‘dietary sup-
plements’.) Almost without exception, this is not the case.
One notable exception is that certain plants, such as net-
tle leaf (Urtica species) and horsetail (Equisetum species),
are rich sources of the trace element silicon. There is evi-
dence that part of this silicon in horsetail is found intimately

© 2013 Elsevier Ltd. All rights reserved.
DOI: http://dx.doi.org/10.1016/B978-0-443-06992-5.00002-5

associated with cell wall polymers and can be released under
mild extraction.” Another interesting exception comes from
the clinical use of a leaf concentrate from alfalfa (Medicago
sativa) as an efficacious iron and folate supplement.3

The archetypal plant constituents making up the vast
majority of the pharmacological properties of plants generally
come from the class of plant metabolites (phytochemicals)
that are known as secondary metabolites. Primary metabolites
are fundamental to the life of the plant and include enzymes
and other proteins, lipids, carbohydrates and chlorophyll. In
contrast, secondary metabolites do not appear to be necessary
to sustain life at a fundamental biochemical level. However,
they probably do have more subtle functions that increase the
survival prospects of the plant in its natural environment. A
brief general discussion of the functions of secondary metabo-
lites (there are still many gaps in this knowledge) is provided
below.

The phytochemistry of secondary metabolites is com-
prehensively covered in the relevant texts. Textbooks on
pharmacognosy are especially relevant for the student of
phytotherapy and two such texts have been drawn on for the
phytochemistry content of this chapter:

* Bruneton J. Pharmacognosy, Phytochemistry, Medicinal
Plants, 2nd ed. Paris: Lavoisier Publishing; 2008.

* Evans WC. Trease and Evans’ Pharmacognosy, 16th ed.
London: Saunders Elsevier; 2009.

The field of pharmacognosy (from the Greek pharmacon
for medicine and gnosis for knowledge) is the study of the
definition, description and phytochemistry of natural drugs
(typically medicinal plants or preparations derived from
them).* In fact, the term drug is derived from the old French
word drogue, meaning to dry, referring originally to dried
herbs. These days the application of pharmacognosy often
extends to knowledge about the pharmacology of medicinal
plants, and in some circles the term is used to specifically
denote the study of herbal pharmacology, although this is
technically incorrect.


http://dx.doi.org/10.1016/B978-0-443-06992-5.00002-5

PART ONE

Background and Strategies

There are also some primers in phytochemistry aimed at the
herbal reader who does not have a strong background in natural
products chemistry. In addition to this chapter, they represent
a useful starting point for students of phytotherapy.>®

Why should secondary metabolites have biological activity
in animals? One suggestion put forward by Michael Baker is
that enzymes in animals can share a common ancestry with
enzymes or proteins in plants.” This evolutionary kinship,
when combined with structural similarities between plant
and animal substrates for these enzymes, could explain the
hormone-like or hormone-modulating effects of several arche-
typal plant constituents in humans. (See the licorice mono-
graph for one such example.)

The role of secondary metabolites

Before discussing the pharmacodynamics of the archetypal
plant constituents, it is worthwhile to consider some exam-
ples of their value to the plant.

The immobility of plants in diverse and changing physical
environments, along with the possibility of attack by animals
and pathogens, has necessitated the development of numer-
ous chemical mechanisms for protection and offence. Over
the past few decades, considerable attention has been paid to
the specific ecological roles of secondary metabolites, which
were often formerly regarded as waste products.

However, there is still considerable debate on this complex
issue. Even the line between primary and secondary metabo-
lites can be arbitrary. They cannot be readily distinguished on
the basis of precursor molecules, chemical structures or bio-
synthetic origins. For example, both primary and secondary
metabolites are found among the diterpenes and triterpenes.
In the diterpene series, both kaurenoic acid and abietic acid
are formed by a similar sequence of related enzymatic reac-
tions; the former is an essential intermediate in the synthe-
sis of gibberellins. These are growth hormones found in all
plants.® The latter is a resin component. Similarly, the essen-
tial amino acid proline is classified as a primary metabolite,
whereas the six-carbon ring analogue pipecolic acid is consid-
ered an alkaloid and hence a natural product. Even lignin, the
essential structural polymer of wood and second only to cellu-
lose as the most abundant organic substance in plants, is con-
sidered a natural product (secondary metabolite) rather than a
primary metabolite.®

It has been suggested that, in the absence of a valid dis-
tinction based on chemical structure and biochemistry, a
functional definition becomes the logical choice.® Primary
metabolites participate in nutrition and essential metabolic
processes inside the plant, whereas secondary metabolites
influence ecological interactions between the plant and its
environment.

But even here, there is disagreement. Firn and Jones have
recently argued that the terms primary and secondary metab-
olism as applied to plants are misleading and unsatisfactory.’
They suggested that important metabolites such as lipids,
polysaccharides and carotenoids do not fit into either class,
and proposed that they be classified as supportive metabolites
(with the remainder of secondary metabolites classified as
speculative metabolites).
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By way of elaboration, lipids are essential for the short-
term functioning of the cell and all cells contain a mix of
lipids. But there are some individual lipids made by only a few
species and, when their synthesis is inhibited, the cell suffers
no short-term disadvantage.’

Since there is no consensus yet on this issue, the term ‘sec-
ondary metabolites’ will still be employed in this chapter. Be
they speculative, supportive or secondary metabolites, their
specialised functions include:!?

* defence against herbivores (insects, vertebrates)

* defence against plant pathogens

* defence against other plants

* signal compounds to attract pollinating and seed dispersing
animals

* signals for communication between plants and symbiotic
microorganisms

* protection against ultraviolet light, oxidation and other
physical stressors.

Based on their biosynthetic origins, plant secondary metab-
olites (the archetypal plant constituents) can be divided into
three major groups: the terpenoids, the alkaloids, and the
phenylpropanoid and allied phenolic compounds.® All terpe-
noids, including the primary metabolites, are derived from
the five-carbon precursor isopentenyl diphosphate. Alkaloids
are biosynthesised principally from amino acids, and the phe-
nolic compounds by either the shikimic acid pathway or the
malonate/acetate pathway.®

According to Efferth and Koch, two large groups of second-
ary plant metabolites can be distinguished in terms of their

biological/therapeutic activities:'!

* A smaller group of highly active compounds possessing a
high selectivity for cellular targets

* A larger group of moderately or weakly acting compounds
that interact with a broad range of cellular targets (hence
possessing molecular promiscuity).

These authors reflect that medicinal plants with highly
active phytochemicals represent only a minority of those
commonly used (probably because of potential toxicity).
However, plants with highly active phytochemicals are sought
after in natural products research because they represent
prime candidates for new drug discovery. In contrast, 90%
of all thoroughly described medicinal plants contain broad-
spectrum phytochemicals with weak or moderate bioactiv-
ity. Efferth and Koch suggest that plants have learned to cope
with the problem of resistance development by producing
combinations of pleiotropic multi-targeted phytochemical
complexes (see also the concept of intelligent mixtures dis-
cussed later).!! They also note that those medicinal plants
synthesising certain classes of highly active compounds might
protect themselves by producing ‘prodrug’ phytochemi-
cals that are activated only in predators or on damage to the
plant.!!' Many such molecules are glycosides (for example,
see the later discussion of cyanogenic glycosides and
glucosinolates).!>!3

Alkaloids can play a defensive role in plants against herbi-
vores and pathogens.®!* Glucosinolates appear to have a role
in protecting against insect attack.!® Tannins act to preserve



the wood in living trees from microbial decomposition and
insects.'? Several classes of secondary metabolites are induced
by infection, wounding or grazing, which probably speaks to
their defensive roles.!6 Variation in the speed and extent of
such induction may account, at least in part, for the differ-
ences between resistant and susceptible plant varieties.!” Both
salicylic and jasmonic acids have been implicated as signals in
such responses. Toxic chemicals formed in response to dam-
age, especially from fungal attack, are called phytoalexins.!?
In legumes, secondary metabolites are involved in interac-
tions with beneficial micro-organisms (flavonoids as inducers
of the Rhizobium symbiosis) and in defence against pathogens
(isoflavonoid phytoalexins).®!8

As noted above, plants have also developed chemical
defences against other plants, a phenomenon known as nega-
tive allelopathy. Many compounds are implicated, including
phenolics!® and terpenoids.?%?! Positive biochemical interac-
tion, or facilitation, among plants is also becoming increasingly
recognised (positive allelopathy).??

Confusing the use of the term is the fact that ‘allelopathy’
can be applied in a broader context to denote the interac-
tions between plants and animals. In other words, the word is
sometimes used to describe the field of study of the broader
ecological functions of secondary metabolites, as discussed
above. A recent allelopathy textbook reflects this wider appli-
cation of the term.?!

How do herbs differ from
conventional drugs?

While many conventional drugs or their precursors are
derived from plants, there is a fundamental difference
between administering a pure chemical and the same chemi-
cal in a plant matrix. This issue of chemical complexity (and
its possible advantage) is both rejected by orthodoxy as having
no basis in fact and avoided by most researchers as introduc-
ing too many variables for comfortable research. Herein lies
the fundamental difference between the phytotherapist, who
prefers not just to prescribe chemically complex remedies,
but often to administer them in complex formulations, and
the conventional physician, who would rather prescribe a sin-
gle agent.

Is there in fact any advantage in chemically complex medi-
cines? Life is indeed chemically complex, so much so that
science is only beginning to grasp the subtle and varied mech-
anisms involved in processes such as inflammation and immu-
nity. It does seem logical that, just as our foods are chemically
complex, so should be our medicines. But hard proof of this
advantage has been difficult to establish. There are, however,
several examples from the literature of how an advantage
might arise from chemical complexity and some of these are
discussed below.

Synergy and additive effects

‘The body is not a one-note melody, but a symphony of many
interactive components functioning synergistically ... the
active ingredient model does not stem from a strength of the
scientific method, as often supposed; rather, it stems from a
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weakness — from the inability of the reductionist method to
deal with complex systems.’??

Synergy is an important hypothesis in herbal pharmacol-
ogy in the context of the advantage of chemical complexity. It
applies if the action of a chemical mixture is greater than the
arithmetical sum of the actions of the mixture’s components:
the whole is greater than the sum of the individual parts.
In other words, there is a cooperative or facilitating effect
between the components for a specific outcome. Another
helpful definition of synergy is an effect seen by a combi-
nation of substances that is greater than would have been
expected from a consideration of individual contributions.?*
A well-known example of synergy is exploited in the use of
insecticidal pyrethrins. A synergist known as piperonyl butox-
ide, which has little insecticidal activity of its own, inter-
feres with the insect’s ability to break down the pyrethrins,
thereby substantially increasing their toxicity. This example
emphasises one important possible mechanism behind syn-
ergy as applied to medicinal plant components: increased
or prolonged levels of key components at the active site. In
other words, components of plants that are not active them-
selves can act to improve the stability, solubility, bioavailabil-
ity or half-life of the active components. Hence a particular
chemical might in pure form have only a fraction of the phar-
macological activity that it has in its plant matrix. This key
mechanism for synergy, therefore, has a pharmacokinetic
basis.

Methods for assessing pharmacological synergy were pro-
posed in an extensive paper by Berenbaum in 1989.2° Later
Williamson?® and Houghton?’ elaborated on these in the
context of medicinal plants. Essentially, there are four math-
ematical techniques for demonstrating synergy proposed and
discussed in these works, but only the isobole method is truly
rigorous, although it is not always undertaken because of its
complexity. Hence, several of the examples of herbal syn-
ergy discussed below need to be viewed in the context that
they are only possible examples of synergy, since the isobole
method was not performed.

The isobole method has the advantage that it is independ-
ent of the mechanism of action involved. Although some
explanations of the isobole method can be complex, a sim-
ple way to describe it follows. For a series of two-component
mixtures, the concentration or dose of component A in each
mixture required to give a defined effect (such as an EDs or
minimum inhibitory concentration, MIC) is plotted on the X
axis against the concentration or dose of component B in the
same mixture on the Y axis. The line joining all the points is
then constructed. If there is no interaction between the effects
of A and B, and their combination is merely additive, the line
will be straight (Fig. 2.1). If there is a synergy between A and
B, the line (the isobologram) will be concave. Alternatively, if
antagonism exists the isobologram will be convex.

There are some published examples in the literature of
the isobole method demonstrating synergy for mixtures of
phytochemicals from the same herb. Williamson provides
the example of ginkgolides A and B from ginkgo in terms of
an anti-PAF (platelet activating factor) effect on platelets in
vitro.?® In much earlier work in mice, a potentiating effect of
different concentrations sennoside C on the purgative activity
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Figure 2.1 ¢ The isobologram method for demonstrating synergy.

of sennoside A was observed.?® In this study an isobologram
of EDs values for laxative activity was not plotted, but one
can be readily constructed from the data provided showing a
concave line. Interestingly, a mixture of these compounds in
the ratio 3:7 (which somewhat reflects the relative levels in
senna leaf) gave the lowest EDs value.

In several published examples, only one mixture of two
given phytochemicals from the same plant is tested, and
hence an isobologram construct from just three points (A, B
and A plus B) could be plotted. There is little point in doing
this, however, since synergy is readily apparent from such a
simple experimental design (if the activity of A plus B is
greater than the expected activity calculated from the individ-
ual activities of A and B). Although this is a less robust means
of demonstrating synergy than an isobologram constructed
from four or more points, if there is a dramatic increase in
activity from the mixture of A and B it is reasonable to
assume that synergy has been demonstrated.

One example of where the combination of two components
from the same plant has yielded a significantly greater effect
than expected is a study on the upregulation of phase II detox-
ification enzymes in mice by the glucosinolate breakdown
products from broccoli.?® An orally administered mixture of
crambene and indole-3-carbinol caused a significantly greater
induction of glutathione S-transferase and quinone reductase
that could be expected from the activity of oral doses of the
individual treatments. Another example is the study where
the three major curcuminoids from turmeric (Curcuma longa)
were investigated for their in vitro nematocidal activity against
second stage larvae of Toxocara canis.’® Each of the three cur-
cuminoids was ineffective on its own, whereas any combina-
tion of two, or all three together, was active. The combination
of all three demonstrated the highest activity.

Another example identified in early research is the anti-
bacterial activity of major components of lemongrass essential
oil. While geranial and neral individually elicited antibacterial
action, the third main component, myrcene, did not show
any activity in vitro. However, when mixed with either of the
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other two main components, myrcene enhanced their activ-
ity.3! As pointed out in one review'! this example is techni-
cally not one of synergy, but rather exemplifies potentiation,
where an inactive compound enhances the potency of a bioac-
tive one.

In an interesting study, the impact on serum lipids of
four active components of Chinese hawthorn (Crataegus
pinnatifida), and their combination, was investigated in mice
fed a high fat and cholesterol diet.3? The four compounds
(quercetin, hyperoside, rutin and chlorogenic acid), and their
combination at percentages reflected in the berry, were each
fed orally to the mice at a dose of 2.85mg/kg. The greatest
reduction in total cholesterol and LDL-cholesterol was found
for the combination. For LDL-cholesterol, only the combina-
tion yielded a significant reduction versus the control group
(p<0.01).

The above examples therefore demonstrate two types of
synergistic interactions for phytochemicals within a plant. The
first example is where the phytochemicals are all active in the
test method used. The second example is where one or more
of the phytochemicals are inactive, yet their inclusion in a
mixture increases the observed effect.

Pharmacodynamic synergy has also been demonstrated for
combinations of extracts or phytochemicals from different
herbs. The in vitro antitumour activity for combinations of
extracts of Corydalis and turmeric rhizomes (a traditional for-
mulation) demonstrated a synergistic interplay, as determined
using an isobologram.33 Berberine from Coptis chinensis and
evodiamine from Evodia rutaecarpa demonstrated synergis-
tic antitumour activity in vitro against a human hepatocellular
carcinoma cell line.3* A pronounced convex curve was pro-
duced on an isobologram.

A recent review highlighted that two key developments
are behind growing interest in synergy research in phyto-
therapy.3® The first is the new methods of analytical chemis-
try and molecular biology that have become available in the
21st century. The second is an unexpected change of para-
digm in chemotherapy that has appeared without drawing
much attention as to its radical nature. This is the transition
in chemotherapy towards a multi-drug approach. Multi-drug
therapy is already widely practised in the treatment of AIDS
and other infectious diseases, hypertension, cancer and many
other diseases.

In particular, the review notes this multi-drug concept in
cancer chemotherapy is often aimed at being biomodula-
tory, not just at direct destruction of the tumour.®> Instead,
suppression of different processes essential for the tumour’s
survival are also targeted (such as angiogenesis, oncogene
expression, anti-apoptotic mechanisms, immunological tol-
erance and inflammation). This concept of multi-targeted
or polyvalent therapy is not new to phytotherapy and is dis-
cussed further below.

There are several examples in the herbal research literature
where synergistic interactions are strongly implied, although
they have not been absolutely demonstrated using the
isobologram method. One example is the research cited by
Williamson?® and several others where cannabis extract dem-
onstrated higher antispastic activity in mice than the equiva-
lent dose of pure tetrahydrocannabinol (THC). As pointed



out by Houghton,?” this might not represent an example of
true synergy. Rather other components in the cannabis extract
might also have antispastic activity. In other words, there
could be an additive effect between THC and other phyto-
chemical components in the extract. However, the increased
activity is so striking that synergy is a very plausible explana-
tion. Testing a THC-free cannabis extract in the same model
would have provided clear proof, one way or another.

Another example of a striking result that strongly implies
a synergistic interaction is provided by Williamson.?® This is
the research where the antiulcer activity of a fraction of gin-
ger extract was found to be 66 times that calculated from the
individual components of that fraction. More recent similar
examples include:

* analysis of the in vitro butyrylcholinesterase inhibitory
activities of essential oils of various Salvia species, which
revealed that the activities of isolated major components
could not account for the observed activity3°

* tea tree oil (Melaleuca alternifolia), which exhibited
pronounced in vitro antitumour activity against murine
B16 melanoma cells.>” However, a ‘mock’ tea tree oil
(containing its five major phytochemical components at the
same concentrations found in the oil, and representing 80%
of its total content) was only half as active. Of these five
major oil components, only terpinen-4-ol (about 40% of
the oil) was active in this model.

There are several examples of a pharmacokinetic basis for
synergy, where chemical complexity results in enhanced solu-
bility or bioavailability of key phytochemical components in
plant extracts. The basic issues were discussed by Eder and
Mehnert.® The isoflavone glycoside daidzin given in the crude
extract of Pueraria lobata achieves a much greater concen-
tration in plasma than an equivalent dose of pure daidzin.3
Ascorbic acid in a citrus extract was more bioavailable than
ascorbic acid alone.*® More recently, consumption of a prep-
aration of fresh kiwi fruit resulted in up to five times more
effective ascorbate delivery to tissues than when ascor-
bate was administered via the drinking water to vitamin
C-deficient mice.*! The kava lactones appear to increase each
other’s bioavailability, especially when given as the herbal
extract. (For more details, see the kava monograph under
Pharmacokinetics.)

Improved pharmacokinetic parameters can also apply to
combinations of herbs, although this is not necessarily always
the case. The traditional Chinese formulation Huangqin-Tang
decoction, together with decoctions of its individual herbal
components, were studied in rats after oral dosing.*’ The
constituents/metabolites baicalin, wogonoside, oroxylin-A-glu-
curonide, risidulin I and liquiritin demonstrated higher overall
bioavailability from the compound formulation than from the
relevant single herb decoctions, due largely to a longer resi-
dence time.

Often synergy is invoked to explain experimental results
that can be readily explained by additive effects. Synergy is
not always necessary to justify the use of complex mixtures,
be they single herbal extracts or herb combinations. Additive
effects can be just as favourable to enhanced therapeutic
activity and are probably more common in phytotherapy.

CHAPTER 2

Principles of herbal pharmacology

A team of German scientists headed by the late Dr Hilke
Winterhoff discovered that the procyanidins in St John's
wort extract (Hypericum perforatum) significantly increased
the in vivo antidepressant activity of hypericin and pseudo-
hypericin, probably by a solubilising effect (these compounds
otherwise have poor solubility).*> The same research team
found that the flavonoids in St John’s wort have activity in an
animal model of depression, with hyperoside and isoquerci-
trin showing significant activity.** The flavonoid perspective
was backed up by another in vivo study from Italy that found
a flavonoid-enriched St John’s wort extract exhibited a more
significant influence on central neurotransmitters.*> Later
work from the German researchers demonstrated that a St
John’s wort extract free of both hypericin and hyperforin
(another phytochemical in the herb thought to play a role in
the antidepressant activity) still exerted an antidepressant
activity in rodent models.*® Hence, it seems that hypericin,
procyanidins (indirectly), hyperforin and the flavonoids can
all contribute to the clinically verified antidepressant activity
of St John’s wort.

Additive effects also apply to herb combinations. The
reduction of amphetamine-induced hypermotility was stud-
ied in mice after a single oral dose of passionflower extract
(Passiflora incarnata, 250mg/kg), kava extract (100mg/kg)
or the two combined (250 mg/kg+100mg/kg, respectively).*’
The combination yielded a much greater reduction in hyper-
motility over 2 hours than each individual herbal extract,
which the authors attributed to a synergistic interaction.
However, a careful analysis of the numbers suggests that the
observed result is more likely to have been due to an additive
effect (in terms of the differences observed from the control
group). Additive benefits have also been observed at a clinical
level. A combination of ginseng (Panax ginseng) and Ginkgo
has been extensively investigated in volunteers for its acute
and long-term impact on cognitive function. The effect of the
combination appears to be significantly greater than either
herb alone. This might be an example of synergy (which
would be difficult to prove conclusively) but is at least an
additive effect. (See the ginseng monograph for more details.)

Polyvalent or multifaceted activity

As touched on above, the concept of multi-agent medicines is
a developing theme in modern drug therapy. However, it rep-
resents nothing new for phytotherapy. Due to their chemical
complexity, even a single herbal extract is a nature-designed
multi-agent medicine that can simultaneously target a range
of desirable pharmacological effects. There are many exam-
ples of this provided in the herbal monographs in Part Three.
This helps to explain why identifying the ‘active constitu-
ent’ in many herbal extracts has proved to be so difficult. For
most if not all herbal extracts the ‘active constituent’ is the
whole extract itself, as illustrated by the above discussion of
the antidepressant activity of St John’s wort. The potential
for chemical complexity to confer polyvalent activity or poly-
pharmacology can also explain the apparent therapeutic ver-
satility of herbal extracts. As an example there is the rather
large and novel range of clinical uses for Ginkgo, all somewhat
supported by evidence from randomised, controlled trials.
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It has also been argued that polyvalence may be behind
some effects that have been attributed to synergy (although
ultimately such a distinction is probably academic, as both
explanations argue in favour of chemical complexity).?’” In
whole organism or tissue studies, other compounds present in
the mixture may be active against a range of targets, all act-
ing to contribute to the observed outcome. Houghton goes on
further to assert that:

Polyvalence can be defined as the range of biological activities that an
extract may exhibit which contribute to the overall effect observed
clinically or in vivo. It is often confused with synergism but the
distinction lies in the fact that synergism is strictly concerned with
only one pharmacological function, rather than a range of activities
resulting in an overall effect.?’

As outlined by Houghton, polyvalence can occur at three
key levels:

1. Several types of phytochemicals are present that each exert
a different biological effect.

2. Phytochemicals of one particular chemical type are present
that have more than one biological effect relevant to
treating the disease and/or improving the health of the
patient.

3. Phytochemicals are present that do not affect the cause or
symptoms of the disease itself, but instead modify the side
effects, absorption, distribution, metabolism or excretion
of active constituents.

The third possibility overlaps with the concept of phar-
macokinetic synergy underlining, as noted above, that the
distinction between polyvalence and synergy might be quite
arbitrary at times. There are many examples of these phe-
nomena in the pharmacodynamic and pharmacokinetic sec-
tions of the monographs in Part Three of this book.

In a recent review, Gertsch observed that herbal extracts
might be ‘intelligent mixtures’ of secondary plant metabolites
that have been shaped by evolutionary pressures.*® As such
they could represent complex therapeutic mixtures possess-
ing inherent synergy and polyvalence. Gertsch also notes that
another important concept related to polyvalence is that of
network pharmacology, as originally proposed by Hopkins.*’
In the context of plant extracts (which for commonly used
herbs typically contain hundreds of potentially bioactive nat-
ural products with only mild activity) it is possible that dif-
ferent proteins within the same signalling network are only
weakly targeted. However, this is sufficient to shut down or
activate a given process by network pharmacology.*® In other
words, network pharmacology can explain how a number of
weakly active plant secondary metabolites in an extract may
be sufficient to exert a potent pharmacological effect without
the presence of a highly bioactive compound.*® In the context
of herbal pharmacology, Paul Ehrlich’s concept of the magic
bullet is supplanted by one of a ‘green shotgun’, to paraphrase
Gertsch and James Duke. However, the herbal research that
can verify such theoretical constructs is only in its infancy.

The ‘-omic’ technologies (genomics, transcriptomics,
proteomics and metabolomics) are recent developments in
molecular biology that have the potential to open new per-
spectives for our understanding of the multi-faceted activities
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of complex plant mixtures. However, their meaningful appli-
cation to medicinal plant research poses several challenges.>”
The reviews of Wagner and colleagues and Efferth and Koch'!
provide a more complete discussion of the application of
these techniques to natural product research.

Intelligent mixtures

Whether it is a manifestation of synergy or by other means,
the hypothesis that herbal extracts might act at a pharma-
cological level as intelligent mixtures is intriguing. One such
example could be the root of Pelargonium sidoides. Its phy-
tochemical content is unremarkable, including oligomeric pro-
cyanidins (OPCs) and highly oxygenated simple coumarins.>!
Yet a liquid preparation of the herb has been shown to be
effective in several clinical trials. A meta-analysis published
in 2008 reviewed its efficacy for acute bronchitis.>? Six ran-
domised trials were included, providing results for a total
of 1647 patients (treatment and control groups): one trial
compared Pelargonium against a non-antibiotic treatment
(N-acetylcysteine); the other five trials tested Pelargonium
against placebo. In two trials the ages of the participants were
6 to 12 years, and 6 to 18 years. Adults were enrolled in the
other trials. Key findings were:>%°3

* all trials reported clinical results suggesting Pelargonium
was beneficial in the treatment of acute bronchitis

° meta-analysis of the four placebo-controlled trials involving
adults indicated that Pelargonium root significantly reduced
bronchitis symptom scores by day 7

* the duration of illness was significantly shorter for
patients treated with Pelargonium compared to placebo
(Pelargonium-treated patients were able to return to work
nearly 2 days earlier than placebo-treated patients)

* patients noticed a treatment effect earlier under
Pelargonium than under placebo.

Moreover, the herb had previously developed a traditional
reputation as a treatment for tuberculosis.

Another example of an intelligent mixture could be willow
bark. Its phytochemical content cannot be reconciled against
its impressive clinical results (see the willow bark monograph
for more details).

Pharmacodynamics of the
archetypal plant constituents

Simple phenols and glycosides

Phenols comprise the largest group of plant secondary metabo-
lites. They range from simple structures with only one benzene
ring to larger molecules such as tannins, anthraquinones, flavo-
noids and coumarins. Tannins and flavonoids are often referred
to as polyphenolics. Phenols are defined as compounds that
have at least one hydroxyl group attached to a benzene ring.
They differ in their chemical properties from other tertiary
alcohols because the presence of the benzene ring stabilises
the phenolate ion; they are therefore more acidic and more
reactive.




Glycosides are secondary metabolites that yield one
or more sugars on hydrolysis. The most frequently occur-
ring sugar is glucose (a glycoside yielding glucose is called a
glucoside). The non-sugar component of the molecule, which
may be a simple phenol, flavonoid, anthraquinone, triterpe-
noid or one of many other structures, is called the aglycone.
If the glycosidic bond is via oxygen, the molecule is termed
an O-glycoside; if it is via a carbon, it is a C-glycoside. The
glycosidic linkage is somewhat resistant to human digestive
enzymes (being a beta linkage) and glycosides are often poorly
absorbed from the digestive tract. Hence, their usual fate is
to travel to the distal ileum or large bowel. Here microbial
activity forms the aglycone, which is less polar and can be
absorbed into the bloodstream to a variable extent, depending
on its structure (see Pharmacokinetics later in this chapter).
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Phenolic acids are a special class of simple phenols
that have in addition at least one carboxylic acid group.
Phytochemists usually restrict this term to the benzoic and
cinnamic acid derivatives only, such as gallic acid, salicylic
acid, caffeic acid, vanillic acid and ferulic acid. Phenolic acids
derived from cinnamic acid are usually found in plants as
esters (phenolic acid esters). These include chlorogenic acid
and rosmarinic acid. Caffeic acid esters of quinic acid, such
as chlorogenic acid, are also known as caffeoylquinic acids
(see the monograph on globe artichoke). Some of these com-
pounds are sometimes called pseudotannins, since they have
astringent characteristics, but lack all the properties of true
tannins (see below).

From a pharmacological perspective, the best known
simple phenol is salicylic acid. Its precursors are found in
willow (Salix species) and poplar (Populus species) barks
and salicylic acid is subsequently formed on ingestion (see
Pharmacokinetics later). Salicylic acid has recognised antipy-
retic and anti-inflammatory properties that underlie the use of
willow bark for fever and arthritis. Acetylsalicylic acid (aspi-
rin) is a synthetic derivative of salicylic acid that in addition
has pronounced antiplatelet properties due to the presence of
the acetyl group.>* Salicylic acid lacks this property and con-
sequently willow bark is not suitable as a natural substitute
for aspirin in cardiovascular patients. Simple phenols are also
powerful antiseptics. Arbutin is a phenolic glycoside that con-
fers bacteriostatic properties to urine (see the monograph on
bearberry).

Several studies have shown that extracts of many members
of the mint family (Lamiaceae or Labiatae) have considerable
in vitro antioxidant activity due to the presence of phenolic
acids such as rosmarinic acid. Highest antioxidant activity was
found in Prunella vulgaris, which had a rosmarinic acid con-
tent of about 5%.%

Caffeic acid, as well as its derivatives such as rosmarinic
acid and chlorogenic acid, were found to exert antithyroid
activity after oxidation. This activity may form the basis of
the clinical use of Lycopus species for hyperthyroidism (see
the bugleweed monograph).® Similar oxidation products
of caffeic acid inhibit protein biosynthesis in vitro and these
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compounds probably account for the clinically established
antiviral activity of a topical preparation of Melissa officinalis
(see also Chapter 8, p. 142).7

The simple phenol resveratrol is probably the most
actively researched phytochemical worldwide, with many
properties demonstrated in pharmacological models. There
are more than 4000 studies on resveratrol. Resveratrol is a
phytoalexin produced by several plants in response to fungal
attack. However, well-known sources are grapes (Vitis vin-
ifera) and the Chinese herb Polygonum cuspidarum. It has
demonstrated an amazing array of (mainly in vitro) pharma-
cological activities including antioxidant, cardioprotective,
antidiabetic, anticancer, antiviral, neuroprotective, anti-
platelet, anti-inflammatory and modulation of fat metabo-
lism.>3-50 Resveratrol inhibits cancer development at all the
three known phases of chemical carcinogenesis, namely ini-
tiation, promotion and progression.’! The development of
other chronic diseases might also be reduced by resveratrol,
based on the many laboratory studies. These diseases include
cardiovascular disease, dementia, type 2 diabetes and osteo-
arthritis.%>%3 In addition to its indirect effects on the ageing
process via SIRT1 (hence possibly acting as a calorie restric-
tion mimetic), this one simple molecule has the potential
to prevent most of the chronic diseases associated with
ageing.®* Resveratrol could well be the best example of the
molecular promiscuity of common secondary metabolites:
‘Considering the structural simplicity of this stilbene, the
intensity of interest is phenomenal’.®!

One important pharmacological study was published in
Nature in 2006. Rather than administering resveratrol to nor-
mal mice to see if it simulated calorie restriction, the effect
of resveratrol on a high calorie diet was studied. Middle-aged
(1-year-old) male mice on a high calorie diet (HCD) were
given resveratrol and compared to untreated mice on the
same diet or a standard diet.%> The administered doses of res-
veratrol were either 5.2 or 22.4mg/kg/day for 6 months, but
only results for the higher dose were reported.

The mice receiving the HCD become overweight, whether
they were receiving resveratrol or not. However, a clear sur-
vival benefit from resveratrol was evident: survival rates for
mice on the HCD plus resveratrol were the same as those
for the mice on the standard diet (SD). Quality of life was
determined by the rotarod test, which measures balance
and coordination. Surprisingly, the resveratrol-fed mice on
the HCD steadily improved their motor skills as they aged,
to the point where they were indistinguishable from the SD
group. Resveratrol also corrected the following parameters in
the overfed mice to levels similar to those observed in the SD
mice: plasma insulin, fasting glucose, plasma albumin, plasma
amylase, liver weight, aortic elastic lamina morphology and
mitochondria levels in liver tissue. Furthermore, resveratrol
opposed the effects of the HCD on 144 out of 153 signifi-
cantly altered metabolic pathways.

One of the issues with resveratrol is that it is rapidly
metabolised and has limited bioavailability as such. However,
resveratrol metabolites (mainly phase II conjugates) might
also be bioactive, or act as a reservoir of resveratrol at target
tissue