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Master’s Dissertation

Abstract

Modern pharmacological research has recently tended to move research in Herbal
Medicine away from more traditional methods. Goethean science has been proposed as
an alternative method of research. This paper is concerned, therefore, with a review of
the Goethean methodology; checking for internal coherence and external validation. It
discusses problems associated with non-ordinary or new approaches to research. To
focus the study, the medicinal herb, Hawthorn, was chosen for investigation. The
question posed is — ‘can Goethean science answer some questions about the
therapeutic indices of Hawthorn? The study includes a review of the literature on
Goethean science and on Hawthorn, reviewing the latter’s folklore, historical and
traditional use, plus discussion on its pharmacological and clinical research. Included is
a discussion on the underpinnings of the Goethean philosophy and a description and
critique of the methodology, including an interview with a leading Goethean scientist.
Results from a Goethean plant study on hawthorn are included with photographic and
artistic renditions of the plant. The general conclusion is that, while not without some
problems in its application, Goethean science is certainly an interesting method and
worthy of serious consideration. The possibilities contained in the methodology are
very relevant for future research in Herbal Medicine.



Notes on referencing: For dates in the text ‘99 is taken to read 1999. All other dates
are given in full eg. 2003. For older texts, the date of the first edition is included in
the text for clarity eg. (Goethe ’86, 1% ed 1787).
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Section 1 Introduction

1.1 Goethe the Scientist

I first discovered Goethean science as a methodology some eight years ago and have
been working with it since by taking part in Goethean plant studies over these years.
One of the plants studied was the Hawthorn tree and | was excited by the conclusions

on possible therapeutic indications reached during these studies.

The term Goethean science has been used to describe the particular scientific
approach advocated by the poet and naturalist Johan Wolfgang Von Goethe [1749 to
1832]. Whereas modern sciences’ aim is to be largely detached and analytical,
Goethe was in contrast more interested in quality rather than quantity and proposed a
delicate empiricism where the observer could arrive at an authentic wholeness of what
was being observed (quoted in Bortoft ‘96). So, far from trying to outlaw intuition
and imagination from the process, Goethe sought to embrace them and raise them to a
new level of usefulness. He postulated that at the core of an organism we would find
an archetypal phenomenon or Urphanomen. This is the essential core of a thing that
makes it what it is and what it becomes (Seamon and Zajonc ‘98). Goethe argued that
by maintaining continuous experiential contact with the object of study the researcher
could, by keeping abstract intellectualisation to a minimum, experience this archetype
directly and so unite fact and theory. Too often he felt, Science’s theories and
hypotheses actually separated us from the natural world and how quickly we killed a

thing by naming it (quoted in Naydler *96).

It has to be said that Goethe’s views on science were basically ignored and even
disparaged in his day, after all this was the day of Newton and the rise of modern
experimental science. Goethe even proposed his own theory of colour in opposition

to Newton’s theory, which was not well received Goethe 97, 1* ed 1790).

The purpose of this study is to find if there is some way to test the framework of
investigation outlined by Goethe, with specific reference to Hawthorn. The plant is
placed in context, by detailing its physical reality through its folklore, history of use

and modern clinical and pharmacological indications.



As the method involves a different philosophical construct from mainstream research,
a full discussion of this must take place to put this in context and test its validity. This
can hopefully be achieved while maintaining this as a scientific paper, rather than a

philosophical one.

The results of numerous Goethean Plant Study days will be presented and the
methodology explained. This will entail presentation of artistic renditions and
photographic studies of the Hawthorn, as this is an integral part of the methodology.
Some indications arrived at by the groups will be discussed and tested against what is

known of the plant’s pharmacology and clinical use.

The summary will hopefully bring all these threads together and arrive at some useful

conclusions.

1.2 Introduction to Goethean Methodology

Goethe's main message seems to have been - observe. His methodology for this hoped
to take observation beyond mere looking, and hoped to forge this deeper observation
into a tool to gain further insights into the workings of nature. It could be said, that
observation is the basis of the scientific method as we know it. In order to do
conventional science, we observe phenomenon, either in nature or recreated in the
laboratory. It is on the basis of these observations that a scientist produces theories
which can then be tested against future experience. This is all well and good,
however, the problem arises when science tries to claim that this is a purely objective
exercise where subjective impressions have no place. With the recent advances in
Quantum physics, the idea that science is a purely objective exercise has been called
into question and the supposition that it is purely objective could even be viewed as

arising out of dogma. Quantum physics has demonstrated that the observer does in



fact affect the observation simply by being there and we will discuss this later (Zukav,
84).

Can we suggest then that what is occurring at a subatomic particle level, may also
occur in our experience of the world at large? The scientific experience is littered
with clues that suggest this to be the case. Any great leaps forward in science have
involved the use of good 'hunches' and ‘best guesses'. It is very difficult for
researchers to disentangle themselves from the need for the experiment to work. In
fact, it can be said that very often researchers start with the answer they want, and
work back to the question. This we are told is 'bad science' and should be avoided.
Goethe's point is that trying to eliminate the subjective from the process may not even
be truly possible - but even if it were, we are ignoring another vast domain of
information which may actually be useful. Goethean Science has, at its core, the aim

to combine objective and subjective observation (Bortoft *96).

| feel this is especially relevant to the practice of Herbal Medicine in that, if we were
to explore simply the objective information this would naturally lead us to viewing
plants solely as pharmacological agents, which should be investigated for their
constituents, purified and standardised. This is of course the domain of pharmacology.
This route has lead to some of medicine's greatest advances, but has also
encompassed some of it's greatest failures, where active constituents (viewed by
herbalists as being out of context of the synergetic control of the plant) have caused
very regrettable side effects. Side effects (and sometimes serious ones) are still

tolerated and none the less remain part of pharmacological medicine.

In the treatment of long term chronic ailments (actually an area of general excellence
in Herbal Medicine), these side effects can eventually outweigh the benefit of the
original treatment. More and more patients are willing to forgo the advances of
pharmaceutical medicine and return to therapies such as Herbal Medicine which they
view as being more holistic, safer, more ‘'natural’. Are they right to do so? As
herbalists we obviously need to continue to investigate physical properties of herbs to
ensure their safety and efficacy; equally though, we have to explore what it is in the
therapeutic relationship between patient, herbalist and herb that is attracting people
back to Herbal Medicine. Does this relationship have an effect on the therapeutic
outcome? If so, how can we utilise this? Research itself is starting to move from
10



quantitative to qualitative studies, where how the patient feels now seems to be as
important as any guantitative measure. With this we are therefore, back in the realms
of the subjective. How can we combine subjective and objective impressions without
the danger of producing ideas that are purely fanciful? It is this dilemma that

Goethean science is proposed to answer.
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Section 2 Review and analysis of previous research in the area.

2.1 Key Reading

From the title of this dissertation it is apparent that two broad areas will require a
literature search; the first area is that of Goethean science and the second area is

research into the traditional and modern use of Hawthorn as a herbal medicine.

Goethe on Science

For sources then, there is Goethe’s own writings, which are extensive, and there have
been a number of notable interpreters of his work since. The first major interpreter of
his work was Rudolph Steiner [1861-1925]. Steiner was a radical visionary who laid

the groundwork for Anthroposophical medicine and Steiner or Waldorf schools.

Rudolph Steiner’s main work on Goethe was ‘Goethean Science (Steiner ‘88, 1% ed
1879) and ‘Goethe’s World View’ (Steiner ‘92, 1st ed.1897). Steiner’s interest in
Goethe has had much to do in keeping his ideas alive. Of late certain other
commentators have also explored Goethe’s way of science, for example, Henri
Bortoft (Bortoft *96), Jeremy Naydler (Naydler ‘96), and David Seamon and Arthur
Zajonc (Seamon and Zajonc ‘98). The main centres for Goethean science remain the
Goetheanum in Dornach in Switzerland and more recently, the Life Science Trust,

baesd at Pishwanton Woods, south of Edinburgh.

Work on plants at the Goetheanum is exemplified by writers such as Jochen
Bockemuhl. Bockemuhl was until very recently Head of the Natural Science Section
at the Goetheanum. Goethe is credited with producing the term metamorphosis and
one of his main suppositions was that the main archetype within the plant was the leaf
and that all other structures could be seen as a metamorphosis of the leaf (quoted in
Bockemuhl “81). Bockemuhl has continued with this work and has identified four
main stages in leaf development. These he calls shooting, pointing (or articulating),

spreading and stemming and this observation has led to a greater insight into how

12



plants grow in general; unfortunately we will not have time to go into this any deeper.
(Bockemuhl “81).

Director of Research at the Life Science Trust based at Pishwanton Woods is
biologist Margaret Colquhoun PhD, who trained with Bockemuhl in Dornach and has
recently established a training in Goethean science in Britain, which | recently
undertook. Under her guidance the Trust has secured a 60 acre woodland and mixed
pasture site, specifically for the study of Goethean science. Colquhoun has
collaborated on a number of papers on Goethean science, her main book is ‘New Eyes
for Plants’ with Axel Ewald (Colguhoun and Ewald ‘96). She is a member of the
Scottish School of Herbal Medicine’s Research Committee and will be my supervisor

on this dissertation.

To recap then, Henri Bortoft is a teacher of physics and philosophy and his
postgraduate research was on the problem of wholeness and the quantum theory under
David Bohm at Birkbeck College, London. His main work is ‘The Wholeness of
Nature, Goethe’s Way of Science’ (Bortoft 96).

Jeremy Naydler is a philosopher, cultural historian and gardener from Oxford. His
book ‘Goethe on Science’ uses direct quotes from Goethe with useful commentaries
attached (Naydler “96).

Seamon and Zajonc have edited a book ‘Goethe’s Way of Science’ which uses essays
from a variety of authors including Bortoft and Bockemuhl (Seamon and Zajonc “98).
Seamon is Professor of Architecture at Kansas State University and Zajonc is
Professor of Physics at Amherst College and has lectured widely on quantum physics.
Another respected commentator is Brian Goodwin; he is co-ordinator for the Master’s
programme in Holistic Science at Schumacher College in Devon. One of his main

texts is “‘How the Leopard Changed it’s Spots’ (Goodwin “95).

From this we can see that far from being dismissed, Goethe’s ideas have awakened a
great deal of interest amongst some powerful academic minds from a broad range of
disciplines. To my knowledge there has been one PhD on the subject by Isis Brooks,
at Lancaster University (Brooks ‘94). She looked at the broad philosophical basis of

Goethean science as a research tool, particularly in regard to landscape.
13



I have personally been working with Margaret Colquhoun over the past eight years,
spending many hours with her with various groups doing plant study. We have spent a
good number of hours on the Hawthorn tree itself, and so | would also like to report

and discuss these personal findings later in the text.

2.2 Key ldeas

We must also consider the fact that other interested parties may have tried to apply
the same methodology but without necessarily naming it Goethean science. In essence
the intrinsic nature of the *search’ in ‘re-search’, is surely the search for truth. One of
the main areas for discussion on the Goethean science course with the Life Science

Trust was where this truth ultimately lies.

If asked, the scientist would surely reply that it lies within science. However, it has to
be said that much of modern analytical science is involved in the experimental testing
of theory. In science a theory is not considered acceptable, if there is no way of
proving the falsification of it, and so in a strange way science could be said to be
more concerned with the falsification of theory; with the truth always placed
somewhere beyond its grasp. Art, however, in its finest form, although immersed in
imagination and intuition could be seen as even more concerned with truth and
certainly with great human truths. It could be said then, that Goethean science seeks a
marriage between art and science. So which other writers have explored this area of

fusion?

The poet Keats spoke of a “state of mind ... capable of being in uncertainties,
mysteries, doubts, without any irritable reaching after fact and reason.” (Keats quoted
in Pullman *97).

The idea that meditation may bring knowledge of plant properties has surely been an
integral idea in Shamanic practices. Lyall Watson speaks of such a state of mind
being utilised by a Madagascan herbalist; who, when asked how the uses of plants

were discovered, replied that he walked out into the forest (in a similar state of mind

14



as alluded to above) holding the patient’s needs in mind and ‘asked’ the plants
(Watson in Lorimer (Ed) “98).

In his book “Plant Spirit Medicine’, Elliot Cowan has been exploring the idea of plant
‘spirits’. Using meditation initially to meet with the spirit of the plant using
meditative drumming, he is then of the opinion that this plant spirit can be invoked to
help treat his patients. (Cowan “95). This is interesting work and of course difficult to
prove or refute. The main difference here with the Goethean approach is that,
although Cowan sometimes says that he drinks a tea from the plant he is trying to
communicate with, with Goethean science the plant really has to be present. This
allows its physical realities to be explored again and again, with the aim that this

information can then continue to inform the process

Another attempt to bring subjective impressions into the process has been made by
Matthew Wood in his book ‘The Book of Herbal Wisdom - using Plants as
Medicines’ (Wood “97). He discusses the physical aspects of the plant’s growing

habit and habitat to increase understanding of its medical uses.

This is of course not an exhaustive list as many herbalists do bring their own
impressions of plants into their books; again the question arises of how to assess the

validity of such impressions.

2.3 Hawthorn Explored

Hawthorn is a small shrubby tree with white, pink or even red flowers and bright red

berries or haws. It is a member of the rosaceae or Rose family.

2.3 a. Hawthorn the Herb

The other area of interest is research into the herb itself Hawthorn. There is extensive
information on this herb. There are two main species referred to in Herbal texts -
Crataegus laevigata (formerly called Crataegus oxycantha or oxycanthoides) and

Crataegus monogyna. The names are derived as follows— Crataegus from the Greek

15



meaning ‘hard timber’ and oxycantha meaning in Latin ‘sharp thorn’. Monogyna in
Latin refers to the fact that the flower has only one pistil. The leaves of C. monogyna
are more deeply incised and the lobes pointed. Hawthorn comes from the Anglo-
Saxon for ‘hedge thorn’ (Gledhill 2002). Both species are used widely in modern
herbal medicine for the treatment of cardiovascular complaints. There seems to be
some disagreement about how traditional this usage is. Weihmayr and Ernst (*96)
state that it’s actions on the heart were first noted by Dioscorides in the first century
and again by Paracelsus in the 16™ century. However, herbalist Christopher Hobbs is
of the opinion that the species Dioscorides was referring to was actually Pyracantha a
common ornamental shrub with small red berries. According to Hobbs, it is listed as
C. pyracantha in Gunther's edition of Dioscorides, today referred to the genus
Pyracantha, a genus not particularly lauded for its healing properties. Galen's
"Oxyacanthus" then, is possibly Pyracantha; Pyrus (pear) or Mespilus (medlar). The
latter three genera are closely allied and until the 17th century were likely to be
poorly distinguished from true Crataegus species (www.christopherhobbs.com
accessed 05/01/02).

Obviously over the years our concept of the heart in medicine has changed. An
interesting article recently by Christopher Hedley in the European Journal of Herbal
Medicine discusses our concept of the heart over the years. He states that the herb was
not widely used as a remedy before the end of the 19" century, being only given a
paragraph in Culpeper’s herbal, mainly detailing its diuretic and litholitic properties.
(Hedley 2000).
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Plate 2 Ripe Berries of Hawthorn. K. Robertson 2001

2.3 b. Mythology and Folklore

It is re-emerging today, how important our myths and stories are to our view of the
world. Notable authors, such as Thomas Berry (‘88) and Hartmann (“99), have called
for new stories to help save the planet from possible ecological destruction.
Hawthorn has always been a tree revered in folklore. Thomas the Rymer, the semi-
legendary 13" Century Scottish mystic and poet, once met the Faery Queen by a
Hawthorn bush, by which a cuckoo was calling. She led him into the faery
underworld for a brief sojourn, but upon re-emerging into the world of mortals, he
found he had been absent for 7 years (Kendall 2002).

In Ireland, most of the isolated trees, or so called ‘lone bushes’, were said to be
inhabited by faeries. Such trees could not be cut down or damaged in any way
without incurring the often fatal wrath of their supernatural guardians. The Faery

Queen, by her Hawthorn can also be seen as a representation of an earlier pre-
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Christian archetype, reminding us of a goddess centred worship practiced by
priestesses in sacred groves of Hawthorn, planted in the round. The site of
Westminster Abbey was once called “Thorny island” after the sacred stand of trees
there (Maybey ’96).

Hawthorn has a strong connection with May and May Day celebrations and as such,
is the only British plant which is named after the month in which it blooms.
Hawthorn as thorn is also the most common tree found in English place names and
the tree most frequently mentioned in Anglo Saxon boundary charters. The tree now
flowers around the middle of the month, but before the introduction of the Gregorian
calendar in 1752, it flowered much nearer the beginning of the month. There may
also have been some confusion with the woodland Hawthorn, Crataegus laevigata,
which may have been commoner during the middle ages, when a lot of the plant
folklore was evolving. However, it flowers slightly earlier and so it is unlikely to be
the May tree. While Hawthorn was used for garlands and large branches were cut and
set outside houses (so called ‘May bushes’) and decorated with local wild flowers,
using the blossoms inside carried strong taboos. The plant’s main pollinators are flies
and the flowers do actually contain trimethylamine, which is one of the first

chemicals formed in decaying animal tissue (Maybey 96).

In times when plagues were common, it is not surprising that a plant with the smell of
death, can be considered unlucky in the house. | personally find the scent, not
unattractive. | have to admit that there is a slight off smell to the flowers which,
incidentally, Maybey alludes to as the smell of sex! (Maybey ’96). This would tie in
with Mayday first being associated with the pagan Beltain celebrations of spring
coming and fertility, which stressed the unity of the male and female and the new life/
pollination aspect of Nature (Meadows *89). It is interesting to note that in the early
1980s, the Folklore Survey of Unlucky Plants, revealed that 23% of the items referred
to Hawthorn, more than twice as many instances as the second most unlucky plant.
This perhaps relates to the aforementioned taboo about bringing it into the house
(Maybey “96).

In Scottish tradition, it is known under the Gaelic name of Sgitheach or Uath and

again was venerated, as for a small tree, (which only reaches about 30ft), it is
18



surprisingly long lived (about 300 years on average). Another slant on the indoor
taboo comes from the suggestion that white flowers were seen as a symbol of things
outside human life, therefore as a sacred and untouchable thing of the wild and this is
why it should remain outside in nature. (Fife n.d.) The suggestion is here, that the
tradition is one of respect rather than fear and we must be very wary of interpreting

the past with our own bias.

It is known in France as “I’epine nobile” or the noble thorn, as it reputedly formed

Christ’s crown of thorns. (www.christopherhobbs.com accessed 05/01/03)

One of the most famous trees in England is the Glastonbury Thorn. Legend tells of
how Joseph of Arimathea, the uncle of the virgin Mary, arrived at a hill overlooking
Glastonbury Tor, where he thrust his staff into the ground and it sprouted and grew

into a thorn tree.

One of its supposed descendents still stands on the hill and another offspring grown
from cutting, (perpetuated over centuries), can be found in the Abbey at Glastonbury.
It flowers once in May and again at around Christmas and Maybey has it as a “sport’
defined as C. monogyna Biflora. A sprig is sent each year to the Queen, who
seemingly decorates her breakfast table with it on Christmas morning (Maybey “96).
(This may perhaps accounts for the house of Windsor’s lack of luck over the years

past!)

It is interesting, that, Nicholas Culpeper (whose use of astrological indications has
probably made his herbal somewhat of an anathema to modern scientific herbalism)
argues himself against attaching too much importance to this Christmas flowering, he
quotes:

“This shows the superstition of those who entertain this opinion”
as to his knowledge:

“Hawthorns in Whitegreen, near Nantwich in Cheshire and in Romney
Marsh in a mild winter, will also be in full bloom” (Culpeper ‘95, 1* ed
1826, Page 71)

19



Incidentally, Culpeper sees Hawthorn under the dominion of Mars. Whether these
other Hawthorn trees he quotes are daughters of the Glastonbury Thorn (as such a
venerated tree, will of course be cultivated elsewhere),

It is interesting to note, however, that Culpeper, who many

would view as superstitious, himself warned against this very practice.

There is famous Hawthorn tree in Scotland called Merlin’s Hawthorn in
Clachmananshire. 1 had hoped to visit this.

Growing up on Arran, there were a
number of species that had a taboo against cutting them down. They seemed to have
one thing in common, in that they were usually fruit or nut trees and so with most
cultural morays, there is a practical side to it. For instance, Rowan Trees carry the
same edict against cutting them down and the wood in fact makes very poor burning.
Hawthorn, however, has been used domestically and its hard wood has been used for
carving and making tool handles. Perhaps its greatest practical use has been in

hedging and we will return to this later

It has been said that with our ideas, we make the world. Mclntosh coins the term
“mythopoetic” pointing out that the Greek route for poetry is “poesis” or the making.
He also proposes the term “imaginal” for this realm, making it stronger than pure
imagination. He suggests that:

“This other world, partaking as it does of the eternal, provides a deeper
perspective on reality than the temporal world of normality. Normality
proceeds from the mythopoetic rather than the other way round. The
mythopoetic is more fundamental.” (Mclntosh 2001, Page 71)
In concluding this section then | would like to quote from a song of Robert Burns
(‘05) “Behold My Love How Green the Groves™:
The princely revel may survey
our rustic dance with scorn
But are their hearts as light as ours
beneath the milk white thorn.

Robert Burns 1794.

Is it too much to suggest that even Burns saw its heart indication?!
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Plate 3 Author under Hawthorn in flower Glen Rosa, Isle of Arran by M Robertson *94.

2.3 c. History of Use

When it entered into mainstream use as a heart remedy still remains unclear. Hobbs
has it being recommended for heart complaints in the 17" centuary by French doctor
Leclerc. Hobbs also tells the story of a famous Irish herbalist in the eighteen
hundreds, called Green who had a secret patented medicine for the heart. After his
death in 1894, his daughter revealed that it was, in fact, the ripe berries of the
Hawthorn. According to Hobbs, it entered US practice in 1896 and exited in the
1930s. And so, our relationship with the herb has ebbed and flowed with time like
many herbal medicines. It has since become an official medicine in Brazil, China,
Czechozlovakia, France, Germany, Hungary, Russia and Switzerland and forms part
of 213 commercial European products (www.Christopherhobbs.com accessed
10/12/02).

C. pinnatifida is used in Chinese herbal medicine and is known as Shan Zha and is
said to be sour, sweet and slightly warm and enters the liver, spleen and stomach. It is
used for food stagnation where there has been overuse of meat and greasy foods and
for blood stasis and clots and also for postpartum pain. Slightly charred, it is used for
diarrhoea and even for the diarrhoea of chronic dysentery. More recently it has also
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been used for hypertension, coronary artery disease and raised cholesterol (Bensky

‘92). This hints at a traditional use being refined by modern research.

Irish traditional usage, uses the fruit to control excessive menstruation and the flowers

again for breaking up stones in kidneys and bladder. (Scot ‘91)

One of the first written European records may be by Petrus de Crescentis around 1305
who used it for gout. In the 19" century in France an infusion of the flowers was used

for insomnia and palpitations (Holmes “93).

| first heard of Hawthorn from the French herbalist Messegue. He was taught by his
father who used to prescribe the bark of the plant for fever, the fruit for diarrhoea and
the flowers to regulate the heartbeat and blood pressure. Messegue himself saw it as
one of his best tranquiliser herbs and specifically for those patients with heart
problems. Interestingly, Messegue advises you to pick the flower buds just before
they open. (Messegue ‘79) As discussed later under antioxidant activity, this is when

the flavonoids are at their highest (see below).

In the Scottish tradition it shares the same reputation as a sacred tree but Mary Beith
at least, has little to say on its medicinal use including only two lines on it in her
book, “‘Healing Threads’; mentioning it for sore throats and as a balancer for high or
low blood pressure. However, she does not give any reference for the latter and again

this could be modern use ‘infecting’ the narrative (Beith “98).

Felter has it as

“one of the most recently introduced medicinal agents” (Felter ‘94 1* ed 1922,
Page 326).

There has been a lot of debate about which parts to use. Felter used the ripe fruit and
bark defining it as an astringent and useful in cardiac weakness, sighing respiration

and breathing problems, especially when accompanied by depression or neurasthenia.

Chinese Herbal Medicine as stated, uses the berries while the European tradition is to
use flowers and leaves; so much so that the German Commission E monographs do

not recognise the use of berries, only that of tops (Blumenthal 2000). The

22



Commission E’s preferred information, however, is on standardised extracts used in
animal experiments, and it is only the absence of this kind of information for the
berries that accounts for their unrecognised status. The use of the berries or flowers

therefore will be one question we will try and answer using Goethean methodology.

Another question which we could have addressed is which species to use. C.
monogyna is the most common species in Western Europe. The less common species
is C. laevigata (syn. C. oxyacanthoides and C. oxyacantha). The Chinese use C.
pinnatifida (or C. cuneata). Holmes has this as a bit sour, astringent and sweet,
neutral and dry; along with heart, blood and Qi stagnation, he adds kidney yin

deficiency leading to sleep loss and anxiety (Holmes “93).
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2.3 d. Modern Medical Indications

Modern herbalism sees Hawthorn working in the following way. It is said to dilate the
coronary arteries and to improve the metabolic processes and similar to calcium
channel blockers inhibits constriction of the arteries. However, unlike the calcium
blockers which lower heart function, it increases the force of contraction and this is
also contrasted to beta blockers. The flavonoid content improves the utilisation of
oxygen while the procyanidins (also referred to as anthocyanidins and
proanthocyanidins and pycnogenols (Pengelly *97)) are said to lower cholesterol and
reduce the size of plaques. Hawthorn is said to inhibit angiotensin converting enzyme
(ACE), is a mild diuretic and increases the capacity of the heart. It takes two weeks
for flavonoids to act and it is also considered useful for arrhythmias. It has no known
side effects (Werbach & Murray 2000).

It has recently been gaining a reputation for it’s antioxidant activity. Again, it is the
flavonoids that are of interest here and they appear to be most active in vitro, in the
young floral buds then leaves and least active when the fruit is ripe (Bohoran et al
‘96). However the procyanidins or condensed tannins are also antioxidant and are

found in the ripe berries (Pengelly “96)

Clinical Trials

Hawthorn has been the subject of the following clinical trials. A double blind study
into 46 patients with angina using C. pinnatifida 100 mg or placebo for four weeks
resulted in 84.8% improvement of symptoms for those given Crataegus as opposed to
37% improvement for those on the placebo. 46.4% of those on Crataegus showed

ECG improvement as opposed to 3.3% on placebo (Weng et al ‘84).

Slightly different was a trial in which an extract of Crataegus was injected and
showed increased blood flow and walking distance in 20 patients with intermittent

claudication. (Di Renzi et al “69).

Two other studies, used the unattractively named extract of the fresh berry - WS1442,

Firstly a double blind study involving forty males and forty females for three months
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for congestive heart failure found, that over that period, the exercise tolerance was
increased. (Zapfe 2001) The second study, again over three months, using 88 patients
with congestive heart failure found that the length of exercise time and the quality of
life increased and the symptoms of dyspnoea decreased using the extract. (Rietbrock

2001). This however, is quite a short time span and small sample of patients.

Other interesting investigations have been into C. monogyna extracts which have been
shown to inhibit ADP induced platelet aggregation; this in a study that was interested

in potential migraine treatment (Roger et al 2000).

Other research has shown benefits in attention deficit disorder for reducing
restlessness and anxiety in children, while increasing circulation to the brain and
reducing inflammatory responses caused by allergies, alongside having a sedative

effect on the whole nervous system (Rister *99).

Other studies have shown increased immune response and benefits for rheumatoid

arthritis sufferers (Rister *99)

Another clinical study conducted on patients with chronic heart failure with Hawthorn
extract L1 132 and a placebo over eight weeks showed that patients on Hawthorn had
significantly increased working capacity and a significant reduction in systolic blood
pressure and heart rate. Clinical symptoms had also improved significantly and no

severe side effects were observed (Thomson et al *94 cited in Hoffman 2000).

A randomised double blind placebo trial on hypertensive volunteers showed a
promising reduction (p = 0.081) in the resting diastolic blood pressure at week 10 in
the 19 subjects who were assigned to the Hawthorn extract, compared with placebo.
Furthermore, a trend towards a reduction in anxiety (p = 0.094) was also observed in
those taking Hawthorn compared with placebo. These findings are particularly

encouraging, in view of the low dose of Hawthorn extract used (Walker et al 2002).

One of the latest pieces of research is a possible use in Aids. Shahat et al investigated

the biologically active constituents of C. sinaica, a plant native to Egypt. The

researchers isolated three new flavonoids which demonstrated antiviral activity

against HIV. A trimeric procyanidin showed the strongest effects. They felt that the
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flavonoids “may exert their antiviral effects by binding to the protein coat of the virus
itself, or by inhibiting reverse transcriptase in retroviruses like HIV.” (Shahat et al
‘98, Page 133).

This is a small cross section of the numerous clinical trials conducted on Hawthorn.

A summary was requested here by one examiner, of the areas covered by the research.

2.3 e. Hawthorn’s Pharmacology

One of the most respected authors in herbal medicine is Rudolf Fritz Weiss, MD and
his book “Herbal Medicine” (*88) is a great example of how the science of herbal
medicine can be combined with the art of sensitive prescribing. The glue binding it
here being the many years of experience of the author. He states that the flowers of
Hawthorn could be used and also the leaves and that some propriety preparations also

contain the unripe fruits.

Writing in 1988, he states that the mode of action, and active principles are still under
discussion, but firmly points out that Hawthorn does not contain cardioactive
glycosides. Before discussing its chemistry, he warns that

“...the complete effect of Hawthorn is achieved only through the combination
of a whole number of active principles, each in its own being too small to give
objectively assessable results in pharmacological studies. But the sum of these
individual constituents in the combination offered by nature has unique and
valueable properties. It is obvious that the actions of individual elements are
not merely additive or synergic but that genuine potentiation occurs” (Weiss
‘88, Page 163).

He distinguishes 2 main groups of active principles:

(1) Flavanoids, such as hyperoside, rutin and flavanoglycosyls.

(2) Oligomeric procyanidins, eg. 1-epicatechol.

Hawthorn preparations, therefore, contain mainly a mixture of these 2 groups. The

‘pro’ in procyanidines refers to the fact that they are colourless but will form coloured

cyanidines in combination with dilute mineral acids. Again, he states that:
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“There is no one principle by which standardisation could be based...and any
attempt at standardisation would have to take in both groups”. (Weiss ‘88, Page
163).

Weiss quotes Wagner as having isolated amines with a positive ionotropic effect, eg.
by increasing the force of the heart’s muscular contraction. He found these
compounds mainly in the flowers, and considerably smaller amounts in the leaves and
the fruits. The 3 amines isolated have been shown to have indirect sympathomimetic
properties, ie: mimic the sympathetic nervous system’s stimulating effect. (Wagner
quoted in Weiss ‘88).

However, it turns out that these compounds are rapidly broken down after ingestion
and while they possibly contribute to the action of Hawthorn preparations, given by
injection, they are unlikely to account for any action of oral preparations. Again,
Weiss is quite clear on this:

“Once again, it is clear that living matter, as presented by medicinal plants,
presents much greater problems than uniform chemical compounds when it
comes to analytical studies. This being the situation, considerable importance
attaches to practical and clinical experience”(Weiss ‘88, Page 164).
There have now been a good number of trials conducted into Hawthorn’s use in the
treatment of heart disease. The table below shows the classification given by the New

York Heart Association (NYHA).

Stage 1: Loss of capacity means that the patient is symptom free when at rest

and on treatment.

Stage 2: Patients have loss of capacity with medium effort and above.
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Stage 3: Means that even minor efforts result in evident dyspnoea. There are no
symptoms when at rest.
Stage 4: Symptoms are present, even when at rest.

Fig 1. (Adapted from Weiss ’88).
Iwamoto et al (“81) found that patients in NYHA stage 2 and 3 treated with Hawthorn

compared with placebo, showed significant improvement (p>0.01) for general

condition and cardiac function and improvement in subjective symptoms were

significant (p>0.001) compared to placebo group, particularly with regard to

palpitations and dyspnoea. It is generally accepted, therefore that Hawthorn is

indicated for patients, certainly with Stage 1 and Stage 2 loss of function
(quoted in Weiss “88).

Weiss sees Hawthorn as having 3 main roles in Clinical Medicine:

(1) Improvement in coronary circulation.

It has been shown to dilate the coronary arteries and has a direct effect on
the heart muscle cells, working more on the parts involved with nutrition,
energy reserves and energy release, rather than the contractor substance,
which is really the domain of Digitalis. Specifically, it is the intracellular
calcium levels that Hawthorn has a beneficial effect on and this makes it a

long term treatment for the aging heart.

(2) Hypertension

Weiss does not consider Hawthorn to have hypotensive properties.
However, the blood pressure may be stabilised, as Hawthorn improves
Cardiac function. He recommends the use of other hypotensive herbs such

as Mistletoe in combination with Hawthorn.

(3) Cardiac Arrhythmias
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Fairly large doses given intravenously can stop a genuine paroxysmal
tachycardia. The oral route however, remains specific for arrhythmia in
elderly patients, to help with subjective symptoms when the incidence of

extra-systoles is increased for a time.

In summary then, elderly patients with degeneration of the cardiac muscle,
hypertensive patients, patients with a weakened myocardium and those with extra-
systoles, can benefit greatly from long term treatment with Crataegus. There are no

perceived toxic effects, accumulation or habituation. (Weiss ‘88).

I have been able to find very few contraindications for Hawthorn. Some authors do
warn against its injudicious use with other heart remedies, however, the only authors
mentioning side effects are Rigelsky and Sweet, who note, with a therapeutic dose,
side effects of mild rash, headaches, sweating, dizziness, palpitations, sleeplessness,
agitation and GIT symptoms (Rigelsky and Sweet 2002). However, most other

authors attest to its benign qualities.

A large body of the research conducted on Hawthorn has been carried out on animals.
It is questionable how much relevance this has for the human heart. Weiss is
particularly clear on trials whose conditions are set up to test instant effects, as
Hawthorn is a long term supportive treatment. He quotes one experiment where rats
were made to swim until they drowned. The proposition was that if they were given a
herb which had a cardiac action, it would help them to swim longer before drowning.
Of course, the rats on short-term doses of Hawthorn drowned at the same time as their
unfortunate control companions. As he points out,

“An important realisation made with this test is that completely new
methods have to be developed for the test of herbal drugs” (Weiss, 1988,
Page 166).

Weiss quotes the German Federal Ministry of Health (or Commission E) monograph

on Hawthorn which lists the following actions:

Positively ionotropic, ie: increasing the force of muscular contraction.

Positively chronotropic, ie: increase the heart rate.
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Positively dromotropic, ie: increases conductivity.

Negatively bathmotropic, ie: decreases response to stimulus.

This is according to Weiss, however in reading through the literature many other
authors disagreed with Hawthorn being positively chronotropic and listed it as
negatively chronotropic. Another version of the E monographs however, makes no
direct comment on chronicity and so we are left with a bit of an impasse. (Blumenthal
‘08).

Hawthorn also increases coronary and myocardia circulation. 1 have prepared the

following table to compare, out of interest, its relation to Digitalis:

Crataegus Digitalis

lonotropic,

ie: the force of muscular +ve +ve
contraction.

Chronotropic,

ie: the heart rate. +vel(-ve?) -ve
Dromotropic,

ie: conductivity. +ve -ve
Bathmotropic,

ie: response to stimulus. -ve +ve

Fig. 2 (produced from information contained in Weiss ‘88).

From this, we can see that Weiss considers that Hawthorn can be given to patients

presenting with bradycardia whereas other authors may disagree with this.

In retrospect this could have been another question

the Goethean method could have been tested on).
As to dosage, Weiss recommends 10-20 drops of tincture 3 times a day or 10 drops of

fluid extract. He also recommends this dose night and morning as a maintenance

dose.
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A recent study looked at the antioxidant compounds in the berries. Zhang et al (2001)
studied:

“....their effect on the oxidation of human low density lipoprotein (LDL) and
o-tocopherol. The dry hawthorn fruit was extracted successively with ether,
ethyl acetate, butanol and water. The ethyl acetate fraction was only effective
in inhibition of Cu 12-mediated LDL oxidation. The column chromatographic
separation led to isolation of eight pure compounds; namely, ursolic acid,
hyperoside, isoquercitrin, epicatechin, chlorogenic acid, quercetin, rutin and
protocatechuic acid. All of these phenolic compounds, except ursolic acid,
were protective to human LDL from Cu 12 mediated LDL oxidation. They
were also effective in preventing the peroxy free radical-induced oxidation of
a-tocopherol in human LDL. The inhibitory effect of these compounds on
oxidation of LDL and a-tocopherol was dose-dependent at concentrations
ranging from 5 to 40 mM. The present results suggest that part of the
mechanism for cardiovascular protective effects of hawthorn fruit might also
involve the direct protection to human LDL from oxidation or indirect
protection via maintaining the concentration of a-tocopherol in human LDL.”
(Zhang et al, 2001 Page 144).

The study concluded that:

“The present results demonstrated that hawthorn fruit was abundant in
flavonoid antioxidants...” and these were “...protective to human LDL.”
either directly or by protecting a-tocopherol. “a-tocopherol is a primary
antioxidant protecting human LDL from oxidative modification”

(Zhang et al, 2001 Page 147).

The following diagram shows the formulae for some of these compounds:
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Fig. 3. Chemical structure of Hawthorn flavanoids after Zhang et al 2001, Page 146)

The ‘R’ group is replaced by the following groups to form:

Quercitin: R=H
Isoquercitin: R =Glucose
Hyperoside:  R=Galactose

Rutin: R=Rutinose

The seven antioxidants identified and purified from hawthorn fruit are typical
phenolic compounds (Fig. 3). They are primarily part of pigments in hawthorn and
other fruits. Interestingly the researchers comment on the structure of these
compounds as being characterised by having:

“...two adjacent hydroxyl groups. An antioxidant, in general, should be an
excellent donor of electrons or protons, and the resulting free radical* should
be relatively stable. In this regard, the two adjacent hydroxyl groups of
hawthorn fruits are theoretically more vulnerable to loss of a proton, and the
resulting free radical is stable due to resonance delocalization.” ( Zhang et al
2001, Page 149) .

(*1 take it from this that they mean the free radical, after it is rendered “safer’
by the antioxidant).

They did not look at the anthocyanidins because they did not appear in the extract

they chose and they finish by saying that they are worthy of further study. I would
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like to comment on the fragmented approach adopted here in the final discussion. A
fuller excerpt of this paper is included in APPENDIX A.

2.3 f. Summary

The understanding of the plants’ pharmacology is not aided by the fact different
authors use different names for the same constituents. As we shall see later the
Goethean methodology hopes to bring any apparent contradictions into a holistic
resolution. Hawthorn does have a reputation in the herbal experience for normalising

blood pressure e.g. raising or lowering it as required.

According to Mills (‘91) both the flavonoid content and the condensed tannins or
phlobaphenes (for which we can read, as they are condensed tannins, procyanidins ?)
are vasodilatory, dilating the peripheral and coronary circulation. The phlobaphenes
potentiate caffeine and adrenaline’s effect on the latter, therefore “increasing the
amplitude of the heart beat” (Mills, ‘91, Page 403). He also mentions cyanogenic
glycosides, which increase parasympathetic tone to the heart slowing it down and an
anticholinesterase effect of the whole plant which possibly adds to this. He feels the
trimethylamines in the flowers stimulate pulse rate but are peripheral
vasoconstrictors. It is the combination of these properties which helps to account for
the “paradoxical and valuable effect” of being sympathetic on the coronary
circulation and parasympathetic on the myocardial muscle (Mills, ‘91 Page 403). As
regards blood pressure, the cyanogenic glycosides’ sedative effect combines with the
vasodilatory effects of the phlobaphenes to lower high blood pressure but in “another
paradoxical effect the cardiotonic activity actually helps to raise low blood pressure”
(Mills, ‘91, Page 403).

Pharmacologists do not normally entertain paradoxical effects in their medications,
whereas as a Herbalist, | have come to welcome them! From the preceeding we can
perhaps suggest that both Weiss and Mills could be right, depending on the parts
used, the type of extraction etc. For instance, the pulse stimulating and
vasoconstricting trimethylamines, are said to be highest in the young flowers rather

than the berries.

(Please note that for the purposes of the later discussion, that | discovered this after reaching

impressions of the use of flowers and berries from Goethean plant study.)
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Plate 4. Hawthorn in Flower, Kings Cross, Isle of Arran by K Robertson *96.
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Section 3 The Investigation and its Results

Plate 5. Drawing of Hawthorn tree, Glasgow Botanical Gardens, K. Robertson 2001.

3.1 Goethean Science Methodology Explained

I am grateful to Margaret Colquhoun PhD of the Life Science Trust who has over the

last eight years lead myself and groups in the following method:

One plant is studied at a time. Generally we spend a minimum of 1-2 days per plant

and then revisit it at different times in the season.

Processes

The following are the processes involved in the Plant Studies that | have taken part in
over the years. They often interpenetrate each other and may not be as strictly
chronological as is perhaps suggested here. A full discussion of the stages of the

process is found in section 5.2 later in the text.

Going to 'meet’ the plant: involves viewing different specimens in different locations.

any subjective impressions gained are not generally discussed in depth at this point;
mainly restricting them to a feedback session of one or two words each and then they
are saved for consideration later on. There is a danger, that without careful guidance
and without following the methodology that people meet, not the plant, but an aspect

of their own emotional self. To avoid this, the plant should be studied by different

35



groups of people, (with great care taken by individuals not to 'cross pollinate’ and
influence ideas from other groups), until the new group has a chance to form their
own impressions. This is discussed further in an interview with Margaret Colquhoun
later in the text (see 4.2). Having shared this first impression in a group, it is felt that

this frees each person to see what is really there.

Detailed and exhaustive objective observation of the plant: phrases like 'l believe...'

or 'l feel...." are actively discouraged at this stage. The plant is described physically in
botanical terms and the observations are checked against members of the same
species growing close by or in different locales. Everything about the shape, colour,
size, anatomical structure of the plant is described with each member of the group
taking it in turn. After this has been exhausted, the group is then encouraged to view

the growth of the plant through time.

The Growth Process: development is considered from the seed through to stem and
leaf, fruit and back to the seed again. This allows us to consider differences in growth
pattern between plants in different growing conditions. Again subjective impressions
such as 'l feel this plant grows better in these conditions' are discouraged. A

phenomenon must be observable at this stage before it is accepted by the group.

Avrtistic Exercises : involves drawing the plant using various media. There are various

artistic exercises, which are used to enhance the above observations. A sequence
could be drawing an expression of the whole plant (often referred to as its ‘gesture’);
then choosing details from the plant or the whole plant from life; then drawing with
eyes closed !; then drawing growth sequences and then drawing from memory. We
have even used the plant itself to make the picture. For instance, in studying nettles
(Urtica dioica), nettle juice was actually used to produce the picture. All of these
exercises are said to help free you from the facts and to see the plant in its

developmental processes

Rebuilding from Memory: the group, having immersed themselves in the physical

aspects of the plant, are then asked to reproduce the description of the plant from
memory. This allows time for the group to use their imagination and visualisation, to

re-grow the plant and take it through its various stages. We have also explored the use
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of eurythmy (a particular form of expressive movement/dance developed within
Steiner’s Anthroposophical circle) and improvised movement within this section.

Tasting various parts of the plant: here the group tastes the plant either directly or if

appropriate in a tea. (Since its inception the Scottish School of Herbal Medicine's
philosophy, inspired by herbalist Christopher Hedley, has always been that tasting the
plant gives us basic but very useful information about it. For example, many herbal

strategies use the bitter principle within plants to stimulate the digestion and the liver.

Plant Gesture: having experienced the growth process the group are now encouraged
to share how they personally feel about the plant, what it felt like to 'meet’ the plant.
What is often achieved here in my experience, is a remarkable consensus of
subjective impressions. In this consensus it is suggested that people were truly
meeting an aspect of the plant rather than meeting themselves. At this point it is often
experienced that the original first impressions were a preview of this gesture and now

resurface.

Practical Pharmacy : once a consensus on the plants’ possible medicinal use has been

achieved, the group may then decide on the basis of the foregoing to produce certain
extracts or preparations from the plant. These are often collected and prepared on site.
They then taste, or apply externally, the herb in various pharmacy preparations. The
bigger picture of such an exercise is to be aware of the observation process being
applied in the stages of a plant's growth, which leaves a history of its becoming in
matter. This metamorphosis of process can be applied to many subjects, such as

the human being, geology, landscape etc. After further discussion we will return to an

overview of this process ( see 4.4).

The Life Science Trust has provided a medium where many different disciplines have
come together, from doctors to pharmacists and botanists, to landscape artists,
gardeners and now medical herbalists. In this we are heartened that we seem to be

following Aristotle's advice when he said (quoted in Bowkett *96).

"What we have to learn to do, we learn by doing".
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Plate 6 “Haws and Brambles’ Produced as a Christmas Card by NIMH Photo K Robertson 91.

3.2 Results of Plant Studies

Over the years, | have taken part in a number of Goethean plant study days and the
following is an amalgamation of these days. These studies have led to the following
insights into the Hawthorn tree. A common experience from many of these groups
was that the Hawthorn felt both ancient and youthful. On two separate occasions, two
groups came up independently with the impression that the plant represented the three
ages of womanhood: the maid (or daughter), the mother and the crone. | remember
being particularly struck when | heard this for the second time from a member of the
group, (who had not been present at the previous group’s meeting and who was
unlikely to have been primed), volunteer this same impression with a definite feeling
of certitude. Unfortunately, | have not been able to trace this group member in order

to check any cross fertilisation which might have occurred between the groups.

The flowers were seen to have a seductive or sensual quality and many group
members reported a feeling of calm and sedation when dealing with the flowers. The
bright red berries on the other hand, were more likely to attract impressions of
stimulation. When studying the berry, a number of group members reported heat in
the extremities and a pulsing movement. Three separate groups reported a
contraction and expansion element to their impressions. In asking the question “What
parts of this medicinal plant should be used then?” one group came to the conclusion
that there was an attraction to the idea of using the flower in the morning and the

berries in the evening. This stems from, or points to, the idea that the flowers are
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more appropriate in the spring, when they are present on the trees and the same for
the berries in the Autumn. These group studies tend to be very fluid and dynamic and
it is sometimes hard, in retrospect, to determine which group member suggested such
a correspondence in the first place. On one level, I think it is possible to suggest that,
we could see plants - and especially trees — living in a different time scale from
ourselves, remembering that trees can live for hundreds, if not thousands of years. |
have always been drawn to the analogy that a day for us could have a parallel in a

year for a tree.

The analogy would run as something as follows:

The tree could wake up in spring/morning, get dressed/grow it’s leaves, stand around
in the sun/afternoon/summertime, get ready to go back to sleep/lose it’s
leaves/afternoon/autumn, go back to sleep/night/winter. All this may seem rather
fanciful, even trivial, but | feel it is important that as herbalists, we do try to find
different ways at looking at and thereby appreciating better, the lifecycle of the plants

that we use as medicine.

The other common experience reported on studying Hawthorn is that of extreme
hardness at the centre of the plant. This was seen by some participants as a sword or a
core of steel, molten steel or tempered steel and the image of a sword or a knight with
his sword. This impression may be encouraged by the presence of extremely sharp
and hardened thorns on the tree. There was commonly expressed a feeling of intense
heat at the centre of the tree. Having experienced these reports in the groups, it was
interesting for me to discover, after the fact, that Hawthorn is actually the hardest
wood in the UK, harder in fact than Oak. Mrs. Grieve reports that the charcoal of the
wood can be used to smelt pig iron, even without the aid of bellows (Grieve *92, 1% ed
1931).

Hawthorn has two very distinctive growth patterns. One is an upward, outward,
expansive, fast growing and shooting habit and these shoots tend to produce leaves
and carry few thorns. In contradistinction, another growth habit produces short
stubby shoots and a large number of years is taken to produce a small twig of even a

few centimetres. These twigs tend to produce flowers followed by berries or thorns.
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Fig. 4 Drawing of Hawthorn twigs by M Colquhoun.

It is, perhaps, this combination of habits which leads groups to report the expansion
and contraction expressed in the tree. The groups also expressed its possible use for
the circulation. Whether this is prior or new knowledge will be discussed later. The
most recent group | participated in, observed a phenomenon related to predation. The
groups observed that after the tree had been damaged on a number of different stems,
the next growth tended to contain a much larger amount of thorns. (see fig. 4) This is
a fascinating postulation that the tree can react to predation in this way and produce

thorns in this specific area to try and limit this sort of damage.

The groups commonly reported a spiralling, twisting growth. One group member
suggested that the thorns were produced when the branch changed direction in it’s
growth. This would fit with the previous suggestion that the thorns are produced due
to predation. This needs further research, but was very striking on the specimen
examined. The red berry has a mealy, flowery consistency when eaten and this led to
the suggestion that it is nourishing. Well, the common name for the plant is “bread
and butter”, which some authors refer to as the leaves (Kendall 2002), which are also
edible. The berry could also have earned this epitaph. However, the leaves are still
edible in the autumn and maybe the leaves are the bread and the berries the cheese

(Maybey “96). The latest study group (1/12/02) reported feelings of pain. The
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suggestion being that human pain expressed in a tree could be a thorn. One indication
suggested was - for people who cannot express their own pain and do so by hurting
others. The other striking relationship was with the element of Air. The flowers
appear all over the outer surface of the tree and the berries have an obvious
connection with birds. Overall, a balance was felt between the calming/uplifting

flowers and the vigorous/ courageous berries.
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3.3 Artistic Renditions of the Hawthorn

Photographic record of a Goethean plant study at Pishwanton Woods 1/12/02.

The photographs are in chronological order. The sequence shows ~ 1% impressions- meeting
other specimens at different stages of growth ~ witnessing predation ~ examining bark ~
thorns ~ growth habit ~ branches rubbing and merging ~ branching patterns ~ other habitats
~ berries ~ tasting berries ~ relationship with bramble ~ thorns and more thorns ~ the journey
ends back in Glasgow showing a young tree planted at the same time as an adjacent, but now
managed hedge. | would like the pictures to speak for themselves (eg. proverbially 26,000
words!) and ask the reader to simply move through this sequence slowly and try and gain an
impression of Hawthorn. With all its myriad forms there is something that we recognise as
Hawthorn. It is clear there is an organising force involved that determines this? It is the
deeper nature of this force that plant study is concerned with.
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Drawings produced at the Plant Study Day Pishwanton Woods 1/12/02.

Subjective first impression by K Robertson
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Hawthorn drawn with eyes closed by
Margaret Colquhoun

Hawthorn tree from memory by
Maureen Robertson

Growth of a hawthorn tree sequence from imagination by K Robertson 2002
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Dawings from Pishwanton plant Study 1/12/01 continued

Study of leaf

Contracted growth habit with berry and Detail on the berry
expanded growth habit showing green and
red colour split along twig.
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A study over time of a Hawthorn tree in Glasgow Botanic Gardens

Please note that the photographs were taken after the drawings for reference.
All drawings and photographs by Keith Robertson

Bare Branches and thorns.
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Study of the same tree (‘Botanic’s tree’) continued using different media over
time.

Shown here from Southern aspect.
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Study of Botanic’s tree from Western aspect
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Botanic’s tree continued

Sketch of whole tree of its Northern aspect
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Section 4 Analysis

4.1 Paradigm Shift

On face value, what Goethean science is proposing, is a new science. In order to
discuss this | have been struck by the great range of disciplines that | have had to
consider. From physics to philosophy and the philosophy of science, through botany,
biology, pharmacology and history. (I have found some of the scientific sources to be
verging on the esoteric and some would even mention God. Not a word often found

in a scientific paper!)

New ideas can often be seen as heresy. | think that we can accept that in science there
are two opposing forces. One is the search for new knowledge, for new ways of
understanding the world. This is balanced with an opposite force wishing to
challenge any new ideas and make them fit into our existing frameworks of
understanding. This has led to the discussion in science on paradigm shift. As Herbal
Medicine is a trans-cultural discipline, this will also involve epistemology or the

study of how different cultures know.

Paradigm shift, as Kuhn proposed it, was something that was witnessed after the fact.
New ways of knowledge and new ways of thinking came in and changed the scientific
paradigm (Kuhn “62). Lately, there has been talk of bringing about a paradigm shift.
The question is - is it possible to do this consciously? Is it not something that
happens when new knowledge comes in, rather than something that can be forced or

produced artificially?

For herbalists, there is a great concern that modern methods of research will be
applied indiscriminately to the discipline of Herbal Medicine, thereby involving a loss
of the traditional inherited knowledge. | have to admit that part of my bias in looking
at this subject is just that; to try and discover a new way of researching plants that
combines traditional and modern methodologies. In sympathy with this, St. George
has proposed the development of new science - a new method of measuring that will

allow us to become aware of the innate expression of a plant (St George 2002). |
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would like to propose a new term of Contemplative Science, in conjunction with St.

George and this will form the basis of my next piece of ongoing research.

Following on from Goethe, what I would propose is not a new machine but a human
organism itself, refined into ‘the most perfect instrument’ (quoted in Naydler 96).
What struck me at this point is the possible conflict between scientists working from
different paradigms. The talk of heresy also stirred up in my mind, the analogy of the
‘ducking stool’. It is, perhaps in common parlance, that a common way of trying
witches in the past was the use of a ducking stool. Tied onto the stool the unfortunate
plaintiff was lowered into the water. In the unlikely event that they floated (although
in the days of large skirts, this was certainly possible) they were deemed to be a witch
and executed. If they drowned, then the charges were not proven, although
unfortunately too late for the plaintiff. The relevance of this analogy is that, if
Goethean science is to be considered a totally new science, under what frame of
reference can it be tested? If a Goethean plant study arrives at a novel use for a plant,
it is possible that this use can then be substantiated by pharmacological data? A
possible criticism here would be that conventional pharmacology could have arrived
at this use anyway. If a plant study arrived at an indication, which was contrary to
mainstream pharmacological impressions of the plant, could the Goethean scientist
not then argue that their method was beyond such methodologies? | wrestled with
these considerations for many months and was grateful to be able to clarify the
situation during an interview with Margaret Colquhoun, one of the leading Goethean
scientists in Britain. Margaret Colquhoun has helped supervise this project, so it may
seem unorthodox to include an interview with her. However, she remains one of the
people best placed in the UK to answer questions on the methodology.

Lots of examiners question marks on this section.

4.2 Interview with Margaret Colquhoun Ph.D.

The interview took place on the 1% December 2002 after a plant study on Hawthorn at

Pishwanton Woods

K. Robertson: An orthodox scientist doing a critique of Goethean science would
probably have a number of questions. | think the first one would

be about previous knowledge. The herbalist, for instance, is very
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M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colguhoun:

likely to have some knowledge of the plants medicinal properties.
What should s/he do with this? Should s/he try to exclude it?

Something which in practical terms is probably fairly difficult.

Previous knowledge is important. Goethean science involves a
long term study and as such, includes it as part of the given. If
the group member is a herbalist, then they are looking at the plant
with the eyes of a herbalist. You can’t change who you are. The
plant has a history as well as you. However, conventional
science pretends these exclusions exist but on one level, this is
extremely difficult to do. A group member’s life history is
always going to affect their outlook and this is why the group is

very important in Goethean science.

The groups I’ve worked with on Hawthorn, commonly, have
come up with the heart and circulation indication and yet this is

quite a relatively recent use for Hawthorn.

It is important, when doing Goethean science, to do as much
research as possible into what is already known about the plant. 1
would want to look at all the different uses made by different
cultures.  For instance, what did the gypsies use it for?
Remembering that we have to take into consideration the context
of the use in past history. For instance, hedges are actually a
fairly recent invention and came about during the enclosures in
the 1700s. Could this have, perhaps, encouraged it’s medical

use?

In groups, you yourself have suggested the connection with heart

and circulation. Was this knowledge you had previously?

Well, yes. From the point of view that | was treated with

Hawthorn. One time for an irregular heartbeat and another time

for the pain of angina. | think you have to understand that

Goethean science is not different from orthodox science — it
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K. Robertson:

M. Colquhoun:

embraces it. The better the orthodox scientific base, the deeper

you will be able to go afterwards in Goethean science.

So with different groups, how do you deal with different

conclusions arrived at by the different groups?

The results of the Goethean methodology are going to give
different emphasis contextually, but will embrace human
experience. Different groups will bring different nuances, but
not vastly different as they are dealing with aspects of one whole.
The advantage to a herbalist of the Goethean methodology is that
it strengthens relationships. Different groups will pick up on
different aspects, but you will find that these are contained within
previous human experience. In our most recent study on
Hawthorn, the group reported a sense of uplift, which is new. If
certain groups contained a number of depressives, then it is
possible they would focus on this, whereas, a group of farmers

may well focus on the thorn.
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Prctitioner Patient

Fig. 5 Practitioner-Plant-Patient Relationship by K Robertson.

In the above, diagram the practitioners relationship with the plant is often gained from

reading about it.

K. Robertson: Yes, it’s a sad fact that a lot of herbalists have been using plants
that they have never even seen growing, let alone have had any

long term contact with.

M. Colguhoun: Yes, in ancient medicine, the human being was very important,
medicine being an intuitive system. Modern medicinal research
has been divorced from the human. By doing Goethean science,
the herbalist has an opportunity to strengthen their own
knowledge by interacting with the plant. This may well lead to
strengthening of the plant to patient relationship and producing
new ways of preparing medicine and could also strengthen the

practitioner to patient relationship, in allowing the practitioner to
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K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colguhoun:

K. Robertson:

explain better why they are using the medicine. In this way,

Goethean science is self-development and science hand-in-hand.

Have you ever had a vastly contradictory response between

groups?

No, not really. Perhaps again, studying the plant in winter, with
people who may be a bit depressed could lead to more
concentration on the uplift effect but | have to say, that it has
never really happened. When people, who are in the group, are
open and not putting their own stuff in there, the results should
be consistent in an overall sense. It is, of course, possible the
plant can reflect different moods in a person. This is what we

discovered when we studied the Elder tree.

What about the group leader asking leading questions?

They could do, but this is not necessarily a bad thing as it widens
the view. It would be difficult for the leader not to make
encouraging noises when someone says something they agree
with but it would be fairly pointless if the leader is there simply
to impose their own view. The fact is that things do resonate

within groups.

What about selective reporting, where the leader dismisses

opposing views?

In some way, this is inevitable but not necessarily wrong if it is
conscious. Orthodox science does this all the time but denies it.
In the end, however, why would you want to?

The final question orthodox science would have, would be about

transferability and the reproducibility?
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M. Colquhoun:

| feel this could be even better than orthodox science. For
instance, that is the third time 1 have seen the gesture of
expansion and contraction used by different people in different

groups. See fig. 6 below.
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K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

Fig. 6 Contraction and Expansion by K Robertson.

For my own purposes, | would like to ask you about new
knowledge. (I then discussed my ducking stool analogy outlined

above)

In my view, it does give new knowledge. Knowledge which is
new to you, which the pharmacology then confirms. If you could
get skilled enough, then we could just rest on that. | do not feel

that I am there yet.

Have you had any experience where you have acted on subjective

impressions?
I can remember one time when | was walking behind a woman

who was crippled with arthritis and felt very strongly that she

could benefit from Willow baths.
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K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

Did you act on this?

I knew who her doctor was and told him and he was very
grateful. These things occasionally happen and when they do |
know it is real. The strengthening process we discussed could
lead to us being able to rest on the knowledge we gain from
reading the ‘book of nature’. This is something that could be in

the future.

| seem to remember you mentioned about Goethe saying it could

take something like 1500 years to achieve.

I think that was actually a talk with Henri Bortoft. He pointed
out that when Galileo started measuring things he said that this
would be an accomplishment to be achieved in the future. In
other words, what we have come to know as orthodox science.
Bortoft said it was similar with Goethe and that such a process
could take from 500 to up to 1500 years. | would tend to agree

with him.

So what about pharmacology? What if you came out with an
indication that was actually contradicted by the scientific view of

the plants pharmacology?

Well, 1 would look again at what | had been doing.

You mean you wouldn’t question the pharmacology?

Why would you if it has been properly worked out? The
pharmacology corroborates the soul level, it doesn’t contradict it.
Orthodox science is all about different camps contradicting each
other. A holistic view would suggest that these views would have
to meet somewhere in the middle and so apparent contradictions

are explained in context.
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K. Robertson:

M. Colghoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

M. Colquhoun:

K. Robertson:

Could you give us an example of this?

Well, with mistletoe (Viscum album) some groups suggested it
would lower and some groups suggested it would raise heart rate.
Looking into this, I discovered that the plant could do both and it
was dosage dependent. So in instances like this, it is up to me to

find out what I’ve missed.

What if the pharmacology has been arrived at using animal

experiments, would you still accept this?

I know that you are personally against animal experiments and |
agree with you here 200%. Animal data is just not transferable to

the human. These studies should not be done.

If we accept the 1500 year proposition, we have a further 1250

years to go, what is the incentive for us to do this work now?

Well, to prepare for the future. For instance, researchers
deciphered the Ancient Egyptian path of initiation and
discovered that modern 9 year olds can do the 3 dimensional
maths it contains. Eventually humans should be able to look at

the illness and see the plant that is appropriate for it.

This is how traditional healers have seen the plant indications. Is

this then the stage that we are going back to?

Primitive people seem to have this ability but it is not conscious.
The information comes from the ancestors or animals etc. In the
future we will be able to do it knowing why and adding in the

pharmacology etc.

Is there some way in which you can sum up Goethean science for

us?
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M. Colquhoun:

K. Robertson:

| see it as ‘person centred contextual science’.

Thank you for this, it has cleared up quite a lot for me.

\T.‘ prreatrny Heulharn

Plate 7. Hawthorn drawn with eyes closed by M Colquhoun 2002.
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Section 5. Discussion

5.1 Discussion on the underpinnings of Goethean science

Goethean methodology relies on the postulation that there is an innate connectivity
between all living beings. The suggestion is that an essence of the plant is expressed
within us and a reciprocal essence of the human is contained in the plant. In studying
a plant, using Goethean science, the aim is, therefore, to connect with that part of the
plant that is within us. What evidence is there of such connectivity? It has to be said
that most, if not all cosmologies, maintain that at the most basic level, all life is one.
With the act of creation, a duality is produced, expressed in traditional Chinese
medicine (TCM) as Yin and Yang and in Ayurvedic medicine as Purusha, or primal
spirit and Prakruti’ or great nature. The equivalent in Christian cosmology is the
Creator and the creation or in other terms, the essence and the manifestation.
Paracelsus used the term ‘Yliaster’ from the Greek for forest and stars or worlds,
which he defined as the primordial matter, out of which the universe has been formed

at the beginning of time. In this, he was following Pythagoras and Aristotle.

He explains:

“All things, and all elementary substances were contained in it (the
Yliaster) in potential but not in actu, in the same sense as in a piece of
wood, where a figure is contained which may be cut out by an artist...”
(quoted in Hartmann ’88, page 42).

He echoes the older cosmologies mentioned when he states:

“Spirit is living and life is spirit and life and spirit produce all things but
they are essentially one and not two. The tongue talks and yet it does not
talk for it is the spirit that talks through the tongue. Without the spirit, the
tongue would be silent. The flesh alone cannot talk” (quoted in Hartmann
‘88, page 43).

Goethean science works, it is postulated, because the plant and the person are
connected, as they have the same primordial root. What would modern science make
of such philosophical constructs? We might see DNA as being something that all
living things have in common albeit unique to the organism. Biologists such as
Watson have suggested that there is an exchange of information between organisms.

He quotes the strange relationship between a wasp and a spider. When the wasp wants
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to lay it’s eggs it approaches a particular species of poisonous spider; for some
unknown reason, the spider stops and allows the wasp to crawl underneath and hang
from its body. The wasp then stings the spider with the precision of a computer aided
brain surgeon at a completely specific point in its neural network. This has the effect
of paralysing the spider but leaves all its life support systems intact. The wasp then
leaves its gruesome cargo of eggs, which when, the young larvae hatch out, are

supplied with a fresh food supply (Watson “86).

What is interesting here is the precision involved. Any slight deviation could result in
the spider not being paralysed and the wasp being eaten or conversely, the spider
being paralysed but the life support systems also taken out, leaving an untenable host
for the wasps young. The other surprising element is that this predatory spider is seen
to almost allow the wasp to perform its surgery. Watson uses this specific example to
suggest that the wasp and spider have in some way exchanged information. In
particular, that the wasp has knowledge of the spiders neural anatomy. The counter
argument is that it is arrived at by trial and error. However, the errors in this case

would always have led to non-survival of the individual and/or its offspring.

The traditional world view is that all life is connected. The modern viewpoint seems
to be all about separation and self interested competition rather than mutually
enhancing co-operation. For centuries, the human view of plant communities is that
they are in competition, vying with each other for nutrients: sunlight, water etc.
Recent research is starting to show that there is far more co-operation that we ever
suspected between plants in a community. One reason for humans missing this, apart
from our own modern social bias, is that a lot of it is happening underground. As a
plant grows, it begins to create and release a unique set of chemicals into the zone
surrounding the roots, leading to the term Rhizosphere. We have to remember the
extremely large surface area of a plant’s root. A single rye plant, for example, could
have more than 13 millions rootlets with a combined length of 680 miles. Each of
these rootlets has root hairs, some 14 billion of them with a combined length of 6,600
miles and that’s just the one plant! (Chung-Shih Tang quoted in Buhner 2002). As a
plant grows, root compounds initiate the growth of co-revolutionary fungi or mycelia
around its roots. The hairline filaments of the mycelia attach themselves and penetrate
the seedling’s roots to form a complex symbiotic relationship called the Mycorrhiza.

The plant, through photosynthesis creates sugars etc. the mycelia will need in return.
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The mycelia can produce complex polysaccharides to help the plant’s immune
function; facilitate chemical communication between all the plants in the area and
help with assimilation. Nitrogen and phosphate uptake for instance, can increase
7,000%. A plant such as the Douglas Fir maybe in symbiosis with as many as 40
different species of fungi and mycelia mass will sometimes cover hundreds of acres
just below the surface of the soil. The Scots Pine, for instance, relies on a fungi to
break down it’s own needles and could not survive without the nutrients released.
(Watkinson “98).

Other relationships may not be as clear cut as they appear on the surface either.
Insects and animals pollinate and disperse the plant seeds and of course, also eat
them. Plants also interact with insects by producing chemicals to reduce predation.
Douglas Firs, for example, release terpenes to deter budworm populations. However,
the trees vary the composition and production of the terpenes each year to decrease
the ability of the budworm to develop widespread immunity to specific concentrations
and compounds. Even more surprising is that not all the trees produce these. Some
trees in the community allow themselves to be infested. To humans, this must seem
like, incredible philanthropy. The effect of it is, however, that the bug is not wiped
out or able to develop immunity to the chemicals. The population is simply managed
by the tree. Even more surprising is that plants have recently been shown to be
capable of analysing the saliva of attacking pests and determine their species (Cates,
R. + Redak, R. quoted in Buhner 2002).

This interaction is not confined to insects but can apply to higher animals as well.
Clover, for instance, Trifolium species produces oestrogenic compounds that can
affect sheep’s reproductive cycle. It can cause up to 70% reduction in ewe fertility. It
is estimated that 1 million Australian ewes failed to produce lambs from eating such
plants each year. Plants vary the amount of these compounds year by year depending
on factors such as the density of foragers and thereby successfully regulate the
population of herbivores. (www.utexas accessed 18/12/02). Their relationship can, of
course, be positive as well. Dogs will seek out couch grass as a purge and such
interactions are perhaps the basis of our own knowledge of medicinal plants
(Messegue “79).
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So we can perhaps accept co-operation between plants and their wider community.
For further corroboration of this, we can look to Quantum physics. Experiments have
shown that by taking a particle and splitting it and then sending one half of the
particle off in one direction and the other in another. When the spin of one of these
particles is changed, then what is found is, that the spin of the other particle also
changes. There does not seem to be a time difference between this happening.
(Hartmann “99).

In fact, the more we look into the working of the world, at subatomic level, the more
amazing and interacting and fluid it becomes. Quantum physics has also highlighted
how much the observer changes things, simply by being there. Further discussion of
this is perhaps beyond the scope of this thesis. However the point is that things are
not so cut and dried as we may like to think, even things as apparently fundamental as
mathematics and physics. Kurt Goedel, when asked to examine mathematics and
refine the principles on which it is based, determined that it could not be refined and
there are unprovable assumptions. He suggests that although mathematics follows
logical principles, the principles themselves cannot be refined unless you stand
outside the system. In other words: you cannot use the tools of a system to refine the
system whose tools you are using. This led to Geodel’s Incompleteness Theorem. At
the same time, Werner Heisenberg produced his Uncertainty Principle, modifying
Einstein’s theory of relativity. It determined that if an observer assumed electrons
were waves, they would act more and more like particles and if they were assumed to
be particles, the would act more and more like waves (both quoted in Buhner 2002).

Incompleteness, uncertainty — surely not comfortable words for scientists!

When we consider the implications of the spinning particle experiment in quantum
physics, it leads us to consider that something (information in this case) is travelling
faster than the speed of light. This led Einstein, in 1935, to publish a paper pointing
out that while the evidence shows that something is apparently travelling faster than
the speed of light, it is still impossible according to the maths. This is referred to as
the Einstein-Podolsky-Rosen (EPR) Paradox. The Danish physicist Neils Bohr
pointed out that this apparent paradox came about by considering particles as separate
things. Instead, he proposed that the split particles remain the same thing. This
became known as the Copenhagen Interpretation and the phenomena he described
were called non-local phenomena or non-locality. (Hartmann “99).
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There is obviously a huge leap from sub-atomic particles to organisms as complex as
medicinal plants and the human being. However, certain aspects of animal behaviour
have led Rupert Sheldrake to propose his hypothesis of ‘morphic fields’. We have,
perhaps, all observed flocks of birds in flight and how they seem to change direction
almost instantaneously as one organism. In experiments, this has been shown to
occur in a mere 15 milliseconds, whereas experiments with individual birds have
resulted in a minimum reaction time of 38 milliseconds. Sheldrake proposes that the
birds are reacting to the pattern or a field, rather than to an individual bird (Sheldrake
‘08).

He also argues that development of plants and animals cannot be totally explained by

the genetic code alone. Experiments in genetics seem to suggest that there is a wider
organising field, which helps the organism to achieve its final form. This, he has
termed a ‘morphogenetic field’. More controversial, is his suggestion that these fields
can evolve and pass on information, in an effect he calls “‘morphic resonance’. His
interest in this was initially aroused when Blue Tits in England started to peck open
the tops of milk bottles to drink the cream. This behaviour spread not only through the
UK, but also across Europe, with a speed that defied simple imitation. If we add to
this fact that Blue Tits do not actually migrate, then information seems to be
spreading through a species by means not yet discovered by mainstream science.
(Sheldrake “98).

In another famous piece of animal observation, monkeys on a specific island were
given rice, thrown onto the sand. At one point, one older female in a flash of
inspiration, picked up the sand and rice and took it down to the sea. The heavier sand
slipped through her fingers, leaving the cleaned rice, with an extra salty seasoning, for
her to eat. Members of the troop soon copied her. What was startling was, that this
behaviour was then seen on other islands not connected in any way to this troop.
Sheldrake proposed that after a behaviour was repeated, by enough individuals, it
could somehow expand into the wider world. In this case, it seemed to happen after
100 monkeys were involved in the behaviour. This effect he termed ‘morphic
resonance’ and he draws on the quantum physics of non-locality as a possible

explanation. (Sheldrake ‘98).
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This leads to his overall hypothesis of ‘formative causation’, where he suggests that in
self-organising systems on all levels of complexity, there is a wholeness that depends
on a characteristic organising field of that system. In other words its ‘“morphic field’,
which gives each whole its characteristic properties and makes it more than the sum
of its parts. According to this hypothesis:

“morphic fields extend beyond the brain into the environment, linking us
to the objects of our perception and making us capable of affecting them
through our intention and attention”. (Sheldrake *91, Page 264).

At its base, his hypothesis is suggesting that the more something is done, as in a
behaviour, crystallisation of a chemical, etc., the more likely it is to occur again. He
even suggests that:

scientific paradigms can be seen as morphic fields, stabilised by morphic
resonance and with a tendency to become increasingly habitual and
unconscious the more often they are repeated” (Sheldrake, 1988, Page
271).
If true, this hypothesis has far-reaching implications in all branches of science and
Sheldrake sees no reason not to extend this into social science and into human
interactions. Despite its wide implications, he admits the hypothesis has a major
inherent limitation, in that, in helps explain how patterns of organisation are repeated

but does not explain how they come into being in the first place.

o &

Fig. 7 Sheldrakes’ Morphic Fields.

In the diagram above we can see how successive levels of self-organising systems can form in a
nesting hierarchy. At each level, the systems are wholes, containing parts which are themselves whole,
containing lower level parts. In each level, the whole is organised by a morphic field. (after Sheldrake
‘99, Page 259)

84



How does this help us in our search for a causal explanation or ratification of
Goethean science? Sheldrake has conducted many experiments to back-up his
hypothesis. Many have revolved round looking at communities of animals and of
humans. Some of the work he has done, has looked at the connection between
humans and animals Not much work has been done, considering the interaction
between people and plants. (Sheldrake “99) If we can accept Sheldrake’s hypothesis
for a moment, 1 would like to suggest that the next diagram could reflect the
relationship between the Goethean science observer and the medicinal plant in

question.

PRACT moNERS

Fig. 8 Morphic Fields of people and Plants propoesed by K Robertson.
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An information exchange would, therefore, rely on the morphic field surrounding
both self-organising systems. This obviously raises a good number of questions. In
most of the examples Sheldrake quotes, the organisms are in fairly obvious, direct and
habitual contact with each other. Humans could be seen to be in the same ecosystem
as plants, but in reality, how much contact do modern humans have with plants?
Perhaps, the activity of Goethean science of intense observation and interaction, could
be seen as a strengthening force to create the possibility of this hypothetical morphic
resonance. If we take this scientific heresy to its furthest limits, it could even be
suggested that once humans have decided a medicinal plant has a particular action
and that that use has becomes widespread (passing a certain numerical boundary);
then even an imagined medicinal use, could by this means become a reality. Such
outlandish suggestions are, of course, beyond the scope of this thesis but may in the
future require serious consideration, particularly if Sheldrake’s morphic fields are in

fact shown to be a reality.

What we are looking at here then, is what Thomas Berry describes as the “numinous
universe”. Numinous meaning: mysterious or awe inspiring or arousing spiritual or
religious emotions (Berry *88). So perhaps we can accept Paracelsus when he says:

“There is light in the spirit of man... by which the qualities of each thing,
created by God whether it be visible or invisible to the senses, may be
perceived and known” (Paracelsus quoted in Hartman ‘88, Page 17).

As we said, God is not often mentioned in a scientific paper, but He/She is very much
part of human experience. Jesuit priest and Sufi philosopher, Anthony de Mello says:

“Ordinarily, all our contact with God is indirect through images and
concepts that necessarily distort His(/Her) reality”.

In order to grasp God beyond these, we require a faculty he defines as “Heart”, which
in most of us is dormant and undeveloped surrounded by ‘dross’. This dross is the
thoughts, words and images interposed between us and God. He uses the analogy of a
blind man, whose loss of sight then leads to an increased sense of hearing and touch.
(De Mello 1978).

This is what Goethean science purports to do - to refine the human being. | have
mentioned the way in which traditional healers claim to get their plant information.

Almost across the board, when anthropologists ask traditional healers this question,
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their answer is that the information comes from non-ordinary sources - dreams,
visions or directly from the plant or sacred beings - and usually across the board. This
view is ignored by the researchers as being pure superstition. Again, the most likely
explanation in the researchers’ minds is that it has been trial and error. Herbalist
Steven Buhner has some interesting comments on this. Quite often, different cultures
have ascertained the same indication for a plant despite any obvious communication
between these cultures. For instance, the plant Yarrow (Achillea millifolia) was
called by the Romans “herba militares” or soldiers grass. Teton Dakota called it “tai-
pi-pezu ta” or medicine for the wounded. In English, it is “spear well”. From all these
references to Achilles, wounds and spears, we can see that all these cultures used
Yarrow to stop bleeding, as the modern herbalist still does. If it was trial and error
Buhner suggests a scenario that a person could cut themselves, run through the forest
picking various plants, putting them on his wound until encountering Yarrow and
obtaining a positive result. Thus the wound healing properties of yarrow would enter

into human herbal experience.

Another plant that is used for the same indication across many different cultures are
the Artemisia species. Teton Dakota, for instance, use Artemisia ludoviciana for:

“protection against maleficent powers...to drive away evil influences”
(Buhner 2002, Page 34).

There are numerous examples of other cultures around the world reporting exactly the
same indication. Again, if trial and error is the suggested route by which this
knowledge is obtained, a person encountering negative influences could run through
the woods, trying and rejecting plants until the particular Artemisia species
successfully protected him from the evil influence. If it is indeed by trial and error
that this information was arrived at, it

“must be assumed that negative influences, maleficent powers, exist. Most
scientist would not concede they exist, much less that they can be
perceived, still less that a plant can ward them off. Yet throughout the
world the vast majority of cultures identified this action of Artemisia
uniformly” (Buhner, 2002, Page 35).

William Chase Stephens, writing in 1961 says that we can accept similar medicinal

use across cultures but:
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“...that our Indians use them with similar rights and ceremonies with
confidence in their magic powers, is amazing!” (Stephens quoted in
Keinsher 1992).

We seem to have moved quite far away from our connection with nature which
allowed such transfer of information between plants and healers. Conventional
science has tried to relegate such exchange to the domain of superstition. However,
any modern plant study is usually preceded by ethnobotanical research. We have to
remember that Quinine derived from Cinchona Bark remains one of the most effective
treatments for Malaria (especially when taken as a plant extract) and that this
indication was originally transmitted to the Jesuit priests by the natives in South
America (Lacaze, 2001).

At this point various authors mention a possible parallel with Jung’s theory of the
collective unconscious (Jung ‘90, 1% ed 1959). However, Jung really saw this as an
inherited knowledge and like Sheldrake’s theory of formative causation, it is not so

clear how this can easily apply to ‘new’ knowledge.
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5.2 Discussion on an Overview of Goethean Methodology

How then, does Goethean science propose forming and fostering the bonds between
the human being and the plant? | have held this section back to this point in the ardent
hope that it will now make more sense to the reader. I have heard Margaret
Colquhoun lecture on this many times. The diagram below comes from an
amalgamation of her lectures at the 2001 and 2002 Summer and Winter Research
Schools with SSHM.

Fig. 9 The seven steps or ‘Goethean Mountain Climbing’ (K.Robertson 2002 after Colquhoun)

Stage 0. - begins even before meeting the plant - on the basis that something has
attracted us to study this particular plant and is said to result from an openness of
‘soul’ on first meeting. This stage could be seen (as Jochen Bockemuhl puts it

according to Colquhoun) as ‘intuitive precognition’.

Stage 1. - is familiar to conventional science as analysis i.e. of keenly observing the

physical attributes of the plant. This can be seen as “fact finding’ or ‘exact sense
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perception’. One picture Colquhoun has used for this first stage is that of a geologist
with a hammer chipping away at the rocks in order to find the information contained

within.

Stage 2. — is analogous with synthesis, the putting together of facts to allow
appreciation of the plant as a living growing being. Colquhoun has called this ‘going
with the growing’ or alternatively ‘seeing / becoming’ or ‘exact sensorial fantasy’.
The analogy here is of a movie film made up of individual frames/facts. In order to
see the movement, we must run the film. In plant study participants are asked to use
their imagination to connect the different stages of the plant. In a way, we have left

the world of rocks and facts and are now swimming and hopefully not drowning!

Stage 3. - is the revelation or ‘seeing the being’ or ‘seeing in beholding’. This can be

seen as an “Ahal” experience as something about the plant “clicks’ within us.

Stage 4. - is that of attaining conscious intuition or ‘being the being’ or ‘co-
resonating’ - in other words ‘being at one’ with the plant. In terms of the diagram,

this is seen as the pinnacle or the top of the mountain.

The researcher can then go down the other side to:

Stage 5. - is concerned with condensing or capturing the idea arrived at in stage 4.

Stage 6. - is growing the idea into matter, or incarnating the idea.

(Stages 5 & 6 are contained in the Practical Pharmacy process, discussed in section
3.1)

Stage 7. - is the production of the final product — a new creation or birth, where the
spirit dies into matter. In terms of medicinal plant study, this could be the medicine,

which is then given to the patient.

Through this methodology, it is hoped that the Goethean researcher comes to new

ways of using the plant or new ways of preparing the plant that may not have been

arrived at using conventional science. | suppose the analogy here is that conventional

science goes around, or even tunnels through, this personal connection ‘mountain’;

going straight to the physical parts before making an intimate connection with the
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whole. The whole process leads, it is claimed to much deeper and insightful results
than are obtained by conventional science. Again, it relies on the interaction of the
observer and the observed. For as Steiner suggested, the world is a stage but what is
observed outside is only part of it. What wells up inside us completes the reality.
(Steiner ‘88, 1% ed 1897).

The whole endeavour is working towards Goethe’s opinion, that the human in
wholeness could be the pinnacle of the universe and (if the universe could experience
itself) would, if people reached this state:

“...marvel at the pinnacle of its own becoming and being” (quoted in Steiner
‘88, 1* ed 1897, Page 261).

The figure in stage 4 is depicted upside down, as this, according to Colguhoun, was
how Steiner saw the human being in relation to the plant and that the nervous
system/head was related to the plant’s roots; as both bring in information/nutrients

into the human being/plant respectively.

I would like to end this section with a quote from the poet Reiner Maria Rilke:

“l would like to beg you to have patience with everything unresolved in your
heart and try to love the questions themselves as if they were locked rooms or
books, written in a very foreign language. Don’t search for the answers,
which could not be given to you now because you would not be able to live
them and the point is to live everything. Live the questions now. Perhaps
then, some day far in the future, you will gradually, without noticing it, live
your way to the answer” (Rilke quoted in Mitchell ‘91, Page 187).

This is echoed by Schwaller De Lubicz when he said :

“If you observe well, your own heart will answer”
(De Lubicz ‘71, Page 70)

There is another precedent for working out medical indications for remedies, using
ostensively subjective techniques. This is in the realm of homeopathic medicine. In
this case, indications are worked out by what are called ‘provings’. The methodology
for this is quite strictly laid down. Participants attempt to avoid any other
medications, stimulants etc. and take a steadily increasing dose of a substance until its
effects manifest in their psychological and/or physical realm. This is then used as an
indication for what the remedy will treat in dilution, following the philosophy of ‘like
treating like’ (Lockie ’90).
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Again, these provings are undertaken by groups of people as well as individuals and
the results are pulled and compared over a number of years. The scientific jury still
seems to be out in the case of homeopathy and it is beyond the scope of this thesis to
discuss this much further. There are those within the scientific community, that
regard it purely as dogma, however, there have been double blind placebo trials
showing efficacy in treating migraine (Reilly 2000). As a discipline it still has 3 NHS
hospitals in Glasgow, London and Tunbridge Wells dedicated to its use and, of
course, a huge popular following amongst the public. In homeopathy, Crataegus is
seen as useful for cardiac dilitation and extreme dyspnoea on least exertion (Von
Lippe “90).
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5.3 Discussion on Hawthorn and the Heart

Hawthorn is indicated for the heart, but what do we actually mean by ‘the heart’? Can
the Goethean process give us more insight past the purely physical, mechanical heart?
One of the outstanding qualities of Goethean Science is that it places research inside,
rather than outside human experience. In summing up, I think it is valuable to discuss
all aspects of Hawthorn and the Heart, for which it is prescribed and how our attitude

to both might have changed over the years.

During the course of this study, | became very interested in the thorn. It is such a
striking part of the tree and not something that many trees share. The only equivalent
I can think of, is the Blackthorn, it’s cousin and Sea Buckthorn in the UK. It is such a
definitive statement of the tree. It is an intensely hard and cruelly sharp thorn. In
researching, quite a few of the web references were to its high instance of
involvement in eye injuries! Despite extensive research into botanical literature, |
have been unable to come up with much information on how the thorn is formed. It
seems to be a modified twig, as some thorns can be double ones. After much
searching | found Gibbons (‘84) who describes it as a modified shoot which stops
growing. | have been surprised at the lack of literature on this and would like to
research this further in the future. My ambition is now to observe a thorn growing. As
Margaret Colquhoun alluded to in our interview, the landscape of the UK has
undergone great changes over the years. After her comments on the use of the thorn

in the Enclosures, | tried to do some research on this.

The Enclosures or in effect, the privatisation of common land could be seen as a
political device by the gentry to increase their power base. The clan system in
Scotland seems to have staved off this, until later in history. However, as far back as
1235, the statute of Merton was instigated to improve land and attract a greater rent.
Henry VIII and Elizabeth I continued this process. This land grabbing intensified in
the 18™ Century which saw the passing of some 4,000 private acts of enclosure,
culminating in the General Enclosure Act of 1845. By 1876, the process was so
complete that “the new Doomsday Book calculated 0.6 of 1% of the English
population owned 98.5% of the land. Three quarters of this process had been
completed as early as 1700. (Mcintosh 2001, Page 92).
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I imagine that the barbed wire equivalent of the day would have been the Hawthorn
hedge and some 200,000 miles of Hawthorn hedges were planted in this era (Maybey
2000). (As an aside it is interesting for me to note the change here from the round
‘female’ grove to the linear ‘male’ hedge.) So we see, a plant that would have been
very much a friend to the common people, turned against them as they were excluded

from the richer pastures.

Of course, in this century, this has been reversed by the removal of many thousands of
miles of hedges in the UK to open up large agribusiness farms. The traditional

Hawthorn hedge being replaced by modern barbed wire.

The change for people, from the use of the thorn as a safe enclosure, to an enclosure
that kept them out, is interesting mirrored, | feel, in our view of the heart. The heart is
the main indication for Hawthorn in modern herbalism. However, it is worth
considering how our view of the heart has changed over the centuries. Hedley (2000)
explores this quite well in the European Journal of Herbal Medicine. The other

person who is quite clear on this is James Hillman. (Hillman “79).

The heart, in our past culture, was considered the king and we have images of the
‘lion heart’ as the invisible courageous heart — the seat of the spirit of human courage.
It was and still is of course, seen as the seat of our emotion (although seemingly the
Greeks saw the liver as such!). Hillman suggests that when Harvey demonstrated the
circulation and dissected the heart, we moved away from this animalistic view of the
human, to a much more mechanical model; following Descrates in the animal seen as
machine. Today, he suggests, we carry the heart almost as a spare part, an
interchangeable part of a machine and so:

“To keep my ticker running, | jog it. The heart must be lean, trim, erect,
so | watch for extremes of intensity like idle leisure or abuse like passion
or excitement. Now the heart is no longer the animal of love and heat...
throbbing out its imaginative forms. Now it signals are decoded into little
messages about life expectancy. For my heart can attack me, insult me...
The heart is still king, still the pacemaker but now a tyrant for a heart and
circulatory diseases are number one killers, usually striking in the night...
it cannot be trusted. We cannot have faith in the very organ which once
was the source of faith. The heart has become my enemy, my killer, my
death” (Hillman 79, Page 23).
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Strong stuff - but the heart has undergone this change from protector to potential
killer. We see from the pharmacological studies that Hawthorn contains flavanoids
and antioxidants, which can protect our heart and circulation. How it differs from any
other plant or fruit containing these compounds, is that it also has a reputation for
calming and it is this combination of physical and psychological benefits that has
made Hawthorn such a popular heart remedy in humans. Perhaps the Goethean
perspective allows a reconnection with the more instinctual heart and perhaps

Hawthorn is the herb to help achieve this.

EReRLLY
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Plate 8 Cartoon of the Killer Heart from Rowley .... By K Robertson.
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Section 6. Conclusion

From our previous discussions, we can see that any research can suffer from
researcher bias. This bias is at its most dangerous, | feel, when it is unconscious. In
undertaking this project, | realise now, that my own bias, was that | felt Goethean
science could be a replacement for traditional pharmacological and clinical research.
This may well be the case, but in a different manner than which 1 first assumed. The
interview with Margaret Colguhoun was a turning point for me and in some ways, |
now wish this had perhaps happened earlier in the process. What was revolutionary
for me was that, she sees Goethean science as embracing orthodox science, therefore,
making the pharmacological studies an integral part of the process. To be honest, |
held back initially from the pharmacology and perhaps came back to it too late to

fully resolve its implications.

Pharmacological investigations into Hawthorn have recently concentrated, very much,
on its flavonoid and condensed tannin content. Interest in the health properties of
these compounds is relatively recent, but their importance of health giving agents has
come more and more to the fore. The discovery of free-radicals and the damage they
can do to biological systems has also been matched by a much greater interest into
these antioxidants. Hawthorn seems to benefit from a large quantity of both
compounds. However, in reading the pharmacological research papers, having been
immersed in the very rich and varied journey that is the Goethean approach to
Hawthorn, 1 find these papers strangely soul-less. | would like to use the recent paper
from Zhang et al as an example ( see under pharmacology and a fuller transcript in
APPENDIX A). Very quickly we find Hawthorn split up into its components parts
with one specific extract being chosen. As a herbalist, it always strikes me as strange
that these fractions, in extractive agents, bear little or no resemblance to the
traditional preparation of the herbs. However, this is modern, analytical, conventional
science which has often recently been dubbed “reductionist”. The herb is dissected,
split up, separated into individual components and in these circles, this is as it should
be, | suppose. However, at the end of the paper, the researchers comment on other
compounds, the procyanidins and say that these would have been interesting to look

at as well - for me, this lacks holism. From their perspective, however, they are part
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of a wider community of scientists; working away on specific parts so that other

colleagues can pull this knowledge if they so choose.

Another recent spanner in the works of conventional research is the concept of
Complexity Theory (Goodwin 2003). In that nature might just be too complex to fully
grasp as a whole. It struck me that the discussion on a plant’s wider connections by
Buhner (2002) eg. the rhizosphere and the mycorrhiza and even lichens on the plants
is relevant here. We think we are looking at a single tree when in fact we could have
to take into account input from all sorts of sources attached to it. Hawthorn is often
covered in lichens such as Usnea. These lichens are made up of two organisms — the
external alga is highly antibacterial while the inner mycelial core contains complex
polysaccharides which is strongly immune stimulant (Buhner 2002). There is good
evidence to suggest that these compounds can enter the tree, either directly or
through the leaf litter (Knaps quoted in Buhner 2002). If this is the case with
Hawthorn then we could be looking not just at Hawthorns’ pharmacology but also at
Usnea’s and the mycelia’s and all the surrounding plants! It is this level of

complexity that requires a methodology such as the Goethean one.

Hawthorn with Lichens Watercolour by R. John 2000.

The attraction, for me, of the Goethean process is that it can be used as a framework
for such a holistic view. If, as Colquhoun suggests, this process can encompass the

pharmacological research, then in my view, it could provide a very worthwhile tool
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for herbal research. What has been very sustaining for me throughout this project is
that the Hawthorn tree itself can remain central and in the picture. With the
pharmacological studies, the extracts are often treated with a whole range of
processes, such as boiling and extracting, drying and recombining which, from the
herbalist’s perspective, could even hint at a lack of respect. (Perhaps it is worth
remembering that the Greek root for Pharmacy comes from the word for poison.) It is
heartening to note, therefore, such widespread interest recently in a herb as benign
and as supportive as Hawthorn. This seems to be widespread acceptance, that
Hawthorn is valuable for NYHA Stage 2 and some evidence that even NYHA Stage 3
can be helped. The point here is that anyone showing the initial signs of heart
problems, could be prescribed Hawthorn and therefore saved from future

interventions with the less benign heart drugs.

This kind of safe, supportive treatment, seen as preventative medicine has always
been a core strength of Herbal Medicine. In recent years, as mainstream medical
science has become re-interested in plant medicines they have often been investigated
for toxic compounds. Not just as a safety issue, but also for a possible use in
chemotherapy and sometimes these chemicals are actually produced by the almost
industrial extraction processes used. This can them lead to questions over the plant’s
safety, whereas these compounds do not actually appear in traditional extracts. Two
examples spring to mind here of Valarian and the valepotriates, Kava Kava and the
Kava lactones (Whitton 2002). The Goethean methodology would help here in
retaining the holistic view of the plant and retaining its cultural folkloric and historic
use in context. This, I feel, is surely more in tune with the roots of herbal medicine
practice and could assist it the future to remain a holistic and ecologically based,
person centred medicine. Much of this disertation has been taken up with discussions
on the philosophy of science and this has been necessitated by the subject matter.
While some of this subject matter may seem to have been too esoteric, the message
from the Quantum physics side of science is clear, in that the world is not as
mechanical and predictable as we have previously thought. The message here is that

the observer does have the power to change the observed.

In some respects, this can throw conventional science into disarray, for it has always
been built on the assumption that dispassionate observation is possible and desirable.
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If this prop is taken away, what is left? The attractive thing in Goethean science is
that, rather than removing anything, it seeks to add in the subjective back into the
equation, but deal with it in a responsible manner. The group process here is central,
to try and remove individual’s flights of fancy. What is also inherent in the process is
the idea that this must be practised and the process honed on an individual and a
group basis. The people | worked with on this over the years (despite what
preconceptions an outsider may have of them), have all been seriously minded, well
grounded scientists who have been in this process, requiring serious investigation.
They are not, as one journalist to whom I’d tried to communicate the process to, - a
bunch of hippies, sitting around, crossed legged, around a plant, trying to work out

what it is for - or certainly not in the trivial sense that she intended!

It is in some ways reassuring and in many ways frustrating, that the Goethean science
community sees this process strictly in its infancy and that many years, even
hundreds, if not thousands, will have to pass before this methodology can be fully
realised. It is a brave first step, then, for these scientists, to step out of their
accustomed circles and head up a new venture, which hopes to encompass the
knowledge of the past; and not just the recent past of objective science, but the

original intuitive roots of herbal medicine.

In all my deliberations, I cannot get away from the fact that, when doing this work,
there is something that feels so right about it! There is an excitement and a tinge of
fear but also a promise of deeper truth about this method. | feel that through this
work, | have gained self-development as an observer and a researcher. My botany
skills have improved through the accurate observation phase. My artistic skills have
improved through the artistic rendition of the plant. Ultimately, my connection with
the plants studied has been strengthened. | have felt more confident in prescribing the
herbs that | have studied using Goethean science. | am still convinced that the use of
the Hawthorn flowers and berries in different forms and at different times of the day
is a useful way of improving the therapeutics of this worthy herb. The flowers are
slightly paradoxical in that I’ve always considered them to be calming, yet they may
raise the pulse rate and their connection with sex could certainly fit with a spring use!
The berries have shown protective qualities against atherosclerosis, so perhaps, would
be useful for the heavier winter diet. Whether | can say definitively that the

proposition that the flowers should be used in the morning or spring and the berries in
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the evening or autumn is right is probably not the real issue in retrospect. It does
however remain right for me, in my practice and with my patients and the Goethean
process has strengthened by resolve on this. On one level | can agree with
Schrodinger when he said:

"If you cannot - in the long run - tell everyone what you have been doing, your
doing has been worthless.” (quoted in Rowley...... )

It may seem so obvious but a major revelation for me is that of course plants grow
and change and metamorphose. The Goethean process has made them much more
fluid and alive and sentient to me. Whether | can tell anyone else properly about this
work is an issue with which I am unfortunately still at odds with. However, as to my
doubts on the whole process, as E F Schumacher put it:

“If in doubt, show it prominently. Matters that are beyond doubt, are in a
sense dead. They do not constitute a challenge to the living” (Schumacher
‘78, Page 11).

In conclusion then, | do feel that Goethean science is a worthwhile tool for the
evaluation of therapeutic indices, in Herbal Medicine. As with most research
projects, the final statement is that more research is required. For the future of herbal
medicine and even for the future of the ecosystems of the world, it is the direction of

research that is important.

I would argue that reductionist science has led us to point where the natural world is
now so compromised, that the future of all life on the planet is now in some doubt.
Goethean science offers a direction which includes a reconnection with the life forces
of the planet. Without something like this the future not only of research, but of the

researchers themselves is in doubt.

On a personal note, | have meditated long and hard on the Hawthorn tree, sometimes
even furiously hard! | suppose, | had hoped for some major revelation, whereas, | am
left in the end, with even more questions. | have, however, connected with this tree.
It stands, where | live, on the Isle of Arran in the teeth of the gale, spikily resisting the
attentions of cattle and sheep, contorting itself to cope with the wind and the sea air.
Yet the sense of stolid resistance is replaced in spring by an exuberance of flower,

rarely seen on a tree and in autumn the bright red berries held on the tree when all the
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leaves are gone, are a wonderful invitation to birds to come and feast. Always a true

friend, it has become even more a symbol for me of patience, strength and nurture.

The main gesture of the tree gained by the plant study was one of expansion and
contraction. The outer expansive movement of the young shoots is balanced by the
contraction of the flowering twigs and this, it was felt, is reflected in the therapeutic
effects of vasodilation and vasoconstriction and also in the normalising of blood
pressure. It is the commitment in the methodology to grapple with and resolve (or

encompass) such paradoxes, that again makes it so attractive to me as a herbalist.

One of the foremost critics of conventional scientific thinking, is the pioneer of
natural farming, Masanobu Fukuoka. He goes as far as to say that

“Reason and understanding are mutually antagonistic” and that *“the
intellect shuts the heart of nature out” (Fukuoka ‘96, Page 15).

He further states that:

“The accumulation of discriminating knowledge only deepens confusion
and it draws man away from nature so that he no longer understands it”
(Fukuoka ‘96, Page 227).

He points out that research is fragmented and that in looking at plants, a pathologist,
an entomologist, a fertiliser specialist and a plant husbandry expert will all look at the
plant. Somewhere within all of this, he says that the true nature of the plant can be
lost. To counteract this, he suggests:

“Let us say that here we have a single rice plant. To study this plant, all
we have to do is watch it closely but one must not look at it with doubt
(my emphasis) one must believe the rice and observe it by putting oneself
in the place of that rice” (Fukuoka, 1996, Page 212).
The crucial point here is the lack of doubt, whereas all our scientific training has
required us to doubt. How do we lose this and how do we remove the dross that de
Mello hinted at? Again, the Goethean methodology is aimed at achieving these very
things. Fukuoka further states that,

“Science never does any more that mimic a virtual image of nature which
exists only in the human mind, so what it grasps is only an incomplete and
inferior imitation of the real thing” (Fukuoka ‘96, Page 224).
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What he is pointing at here is the difference between scientific and absolute truth.
Goethe hoped that in time, we could dig deeper down to the latter. The whole

endeavour is perhaps summed up by the poet Basho when he wrote:

“Go to the pine if you want to learn about the pine, or to the
bamboo if you want to learn about the bamboo”

(quoted in Buhner 2002, Page 244).

With so much corroboration, from so many aspects of human experience, | feel that
Goethean science does indeed have a bright and necessary future in Herbal Medicine

research.

Plate 9. Sunset on a lone Hawthorn, Kildonan shore, Isle of Arran by K Robertson 2003.
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The following is an excerpt from a paper by Zhang et al. Due to restictions on word
count | have taken the liberty of condensing it here and have not included their

references. A full copy is available from Elsevier Science.

Characterization of antioxidants present in hawthorn fruits
Zesheng Zhang, Qi Chang , Min Zhu, Yu Huang, Walter K.K. Ho, Zhen-Yu
Chen.

Journal of Nutritional Biochemistry 12 (2001) 144-152

Abstract

Hawthorn fruit extract has been shown to have many health benefits including being
cardiovascular protective, hypotensive and hypocholesterolemic. The present study
was carried out to characterize further the antioxidants of hawthorn fruit and their
effect on the oxidation of human low density lipoprotein (LDL) and a-tocopherol. The
dry hawthorn fruit was extracted successively with ether, ethyl acetate, butanol and
water. The ethyl acetate fraction was only effective in inhibition of Cu 12-mediated
LDL oxidation. The column chromatographic separation led to isolation of eight pure
compounds; namely, ursolic acid, hyperoside, isoquercitrin, epicatechin, chlorogenic
acid, quercetin, rutin and protocatechuic acid. All of these phenolic compounds,
except ursolic acid, were protective to human LDL from Cu 12 mediated LDL
oxidation. They were also effective in preventing the peroxy free radical-induced
oxidation of a-tocopherol in human LDL. The inhibitory effect of these compounds
on oxidation of LDL and a-tocopherol was dose-dependent at concentrations ranging
from 5 to 40 mM. The present results suggest that part of the mechanism for
cardiovascular protective effects of hawthorn fruit might also involve the direct
protection to human LDL from oxidation or indirect protection via maintaining the

concentration of a-tocopherol in human LDL.

The antioxidant activity of the ether extract, ethyl acetate, butanol and water fractions
derived from hawthorn fruits was first compared in LDL incubation under the same
conditions. It was found that the ethyl acetate fraction possessed strong protection to
LDL. The ethyl acetate fraction was therefore targeted for isolation and purification

of hawthorn fruit antioxidants. The column chromatographic separations led to the
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purification of eight pure compounds (Figs. 2 and 3).The HPLC analysis found that
epicatechin was most abundant (178 mg/100 g dry fruit), followed by chlorogenic
acid (65 mg/100 g dry fruit), hyperoside (25 mg/100 g dry fruit), isoquercitrin (13
mg/100g dry fruit), protocatechuic acid (3 mg/100 g dry fruit), rutin (3 mg/100 g dry
fruit) and quercetin (1 mg/100 g dry fruit).

The eight compounds purified from the ethyl acetate fraction demonstrated varying
antioxidant activity. Ursolic acid showed no antioxidant activity, whereas hyperoside
was most protective to human LDL (lag time 5 9.5h), followed by quercetin (lag time
5 6.5 h) and isoquercitrin (lag time 5 6.0 h). Under the same experimental conditions,
the antioxdiant activity of epicatechin, chlorogenic acid and rutin (lag times 5 4-5 h)
was similar, but was much weaker than that of hyperoside, quercetin and

isoquercitrin.

The seven pure compounds (namely, protocatechuic acid, chlorogenic acid,
epicatechin, quercetin, rutin, isoquercitrin and hyperoside) isolated from hawthorn
fruits demonstrated a dose-dependent antioxidant activity in Cu 12 -promoted LDL
oxidation (Fig. 5, P for trend 5 .01). LDL was oxidized significantly within 4 h at the
absence of these hawthorn antioxidants. In most cases, addition of 5-10 mM of these
hawthorn antioxidants extended the lag-time to more than 8 hrs. In the presence of 20
and 40 mM of hawthorn antioxidants, LDL showed little or no oxidation throughout
the period of 24 hrs. Protective effect of the eight hawthorn compounds purified from
ethyl acetate on a-tocopherol in human LDL was also examined . Ursolic acid
demonstrated no protection to a-tocopherol. The remaining seven phenolic
compounds demonstrated varying protective activity, with chlorogenic acid being
strongest, followed by hyperoside, quercetin and rutin. In contrast, the protective
activity of isoquercitrin and protocatechuic acid was very similar, but was much
weaker than that of chlorogenic acid, hyperoside, quercetin and rutin. The seven
hawthorn anti-oxidants isolated from ethyl acetate also demonstrated a dose-

dependent protecting activity to a-tocopherol in LDL
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Discussion

Many pharmacological studies of hawthorn fruit focus on its cardiovascular protective
activity. The hawthorn fruit has also been shown to be hypotensive and
hypocholesterolemic. However, mechanisms of these beneficial effects are poorly
understood. Dietary antioxidants may reduce the initiation and propagation of free
radicals in vivo and, therefore, minimize the free radical-induced damage to the heart
tissue and cardiovascular vessels. Many studies suggest that oxidation of human LDL
is one of the risk factors in development of cardiovascular disease. The present results

demonstrated that hawthorn fruit was abundant in flavonoid antioxidants.

These compounds purified from hawthorn fruits (namely, chlorogenic acid,
epicatechin, hyperoside, isoquerecitrin, protocatechuic acid, quercetin and rutin) were
protective to human LDL. a-Tocopherol is a primary antioxidant protecting human
LDL from oxidative modification. Several studies suggest that vitamin E
supplementation is associated with a lower risk of coronary heart disease in both men
and women [23-25]. The population with a high level of plasma a-tocopherol have a
low mortality rate of cardiovascular disease [26 —27]. The present results clearly
demonstrated that there were at least seven antioxidants present in hawthorn fruits.
These compounds were effective in protecting a-tocopherol from free radical-induced
degradation. If the consumption of hawthorn fruit is associated with a significantly
lower risk of cardiovascular disease in humans, part of the mechanism may involve
the protective role of these antioxidants to a-tocopherol in human LDL. The
biochemical mechanism by which these seven hawthorn phenolic antioxidants inhibit
LDL oxidation could be either one or a combination of the following possibilities.

First, these phenolic compounds may function as chelators to inactivate the Cu 12
involved in the initiation of free radicals. The spectroscopic study conducted by
Brown et al indicated that most of these phenolic compounds are capable of chelating
Cu 12 ion. Second, they function as a primary antioxidant by directly quenching and
reducing the formation of free radicals by Cu 12 ion or by maintaining and sparing a-
tocopherol. When AAPH was used to replace Cu 12 in generating peroxyl free
radicals, these phenolic compounds still demonstrated strong protection to a-to-
copherol in human LDL incubation, suggesting the validation of the second

possibility.

109



The seven antioxidants identified and purified from hawthorn fruit are typical
phenolic compounds (Fig. 3 in main dissertation text). These aromatic compounds are
synthesized in plants from the aromatic amino acids phenylalanine and tyrosine, and
acetate unit. They are primarily part of pigments in hawthorn and other fruits. The
content and profile of phenolic compounds present in different fruits and vegetables
have been reviewed thoroughly by Beecher. The structure of these hawthorn phenolic
compounds is characterized by having two adjacent hydroxyl groups. An antioxidant,
in general, should be an excellent donor of electrons or protons, and the resulting free
radical should be relatively stable. In this regard, the two adjacent hydroxyl groups of
hawthorn fruits are theoretically more vulnerable to loss of a proton, and the resulting
free radical is stable due to resonance delocalization. It is known that anthocyanidins
are natural pigments abundant in fruits and possess antioxidant activity. The present
work focused mainly on the isolation of antioxidants from the ethyl acetate fraction
because it had stronger antioxidant activity than other fractions. Anthocyanidins
cannot be extracted by using the ethyl acetate but they are water soluble. They may be
present in water and butanol fractions. It is possible that anthocyanidins are another
type of antioxidant present in hawthorn fruit, and deserve further study. In conclusion,
the present study supported the view that hawthorn fruit contains active antioxidants
of the phenolic type. The column chromatographic separation led to isolation of seven
antioxidants (namely, hyperoside, isoquercitrin, epicatechin, chlorogenic acid,
quercetin, rutin and protocatechuic acid). They protected LDL and a-tocopherol from

oxidation.
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