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Preamble
This paper on the health risks of herbal medicines
was presented at the 4th ESCOP symposium in
Cologne, March 15, 1996. The general arguments and
points have already been published elswehere,[1] but
many of the examples given here are new, which
demonstrates the continued need to take the poten-
tial health risks of herbal medicines into appropriate
consideration.

Types of adverse reactions
A commonly heard argument in favour of herbal
medicines is that these products have a longstanding
history of traditional use, resulting in considerable
experience with and knowledge about their wanted
and unwanted effects. There can be no doubt, of
course, that traditional experience is a powerful tool
for the identification of adverse effects which occur
in the majority of users and develop rapidly after the
start of therapy. In the clinical pharmacological
literature, such acute effects are known as type A
reactions.[2] A classical example is the induction of
anticholinergic symptoms, such as palpitations,
dryness of the mouth, and dilatation of the pupils, by
herbal medicines rich in belladonna alkaloids. As is
illustrated by Table 1, such reactions are
pharmacologically predictable and dose-dependent,
which implies that they can be anticipated, and that
they could be prevented by dose reduction. Obviously,
traditional experience can bring such dose-
dependencies to light and it may also help to detect
ways of processing which reduce the likelihood of
acute problems.

However, not all adverse reactions occur immediately
after the therapy has been started. The importance of
delayed reactions was recently underlined by a
retrospective study covering clinical safety trials with

27 different drug compounds. Nine of the 27 com-
pounds were associated with serious drug-related
adverse events that first occurred during the second
half of a 12-month testing period. For 3 of the com-
pounds, these late discoveries were so serious that
they eventually affected the final dose selected, the
product labeling, or the target population.[4] When
reactions develop during chronic therapy in a
pharmacogically predictable way, they are called type
C reactions.[2] A herbal example is the occurrence
of muscular weakness due to hypokalemia in
longterm users of herbal anthranoid laxatives [5].
Type C reactions can be anticipated, but only after
they have been identified, and such an identification
may be less easy than with type A reactions.

It will be even more difficult for herbal prescribers
and their clients to recognize all so-called type B
reactions. These reactions are not related to the
principal pharmacological properties of a drug and
they do not improve when the dose is reduced - the
drug has to be withdrawn completely. These type B
reactions are often immunologically mediated but
some have a non-immunological basis, such as a
genetic cause. Although type B reactions occur in
only a minority of the users, they can be so severe
that withdrawal of the responsible agent from general
drug use is warranted.[2,6] An example of a herbal
medicine which has been repeatedly associated with
type B reactions is the Japanese Kampo medicine
Sho-saiko-to, consisting of Bupleuri radix, Ginseng
radix, Glycyrrhizae radix, Pinelliae tuber, Scutellari-
ae radix, Zingiberis rhizoma, and Zizyphi fructus.
This formula has been used in China since the Han
Dynasty (i.e. about 100 AD), and it was generally
considered to be devoid of serious side effects. There
is now a respectable series of case reports from Japan,
however, which associate its use with allergic
pneumonitis and/or hepatitis.[7-13] Sho-saiko-to is
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by no means the only Oriental herbal medicine which
is associated with  rare but serious cases of hepatitis
[14,15]. In recent years, there have also been various
reports of type B hepatotoxic reactions to Western
herbs, such as wall germander (Teucrium chamae-
drys),[16] skullcap (Scutellaria or Teucrium sp.),[17]
and chaparral (Larrea tridentata).[18,19] In the case
of chaparral, the hepatotoxic potential only became ap-
parent after an estimated 500 million capsules had been
used without concern in a period of 20 years.[20] At
present, 5% of the cases of presumed viral hepatitis
are not confirmed on serological testing. To which
extent herbal medicines play a role in such cases, is
currently unknown. Doctors should definitely keep
this possibility in mind, however, when they examine
patients with an unexplained hepatic disease.[21]

Another category of adverse reactions that may be
readily overlooked is that of the so-called type D
reactions. This category consists of certain delayed
effects, such as teratogenicit yand carcinogenicity.[2]
Some years ago, there was a tragic outbreak of
fibrosing interstitial nephritis in Belgian women who
had been treated with a slimming preparation that
supposedly included Stephania tetrandra but in
reality contained Aristolochia fangchi.[1] This latter
plant drug contains aristolochic acids, which are not
only nephrotoxic but also extremely potent rodent
carcinogens.[22] Not surprisingly, the first Belgian
victims have now been described, who rapidly
developed urothelial malignancy after exposure to
the slimming preparation contaminated with Aristolo-
chia.[23,24]

Limitations of traditional experience
 All in all, herbal prescribers and their consumers are
likely to detect some types of adverse reactions to
herbal medicines less readily than other types.
Recognition will be particularly difficult, when the
signs and symptoms are not unusual in the populati-
on and could thus also be ascribed to alternative cau-
ses. In other words, while long-standing experience
may tell much about striking and predictable acute
toxicity, it is a less reliable tool for the detection of
reactions which occur uncommonly, develop very

gradually or need a prolonged latency period, or
which are inconspicuous.[1] An appealing example
of inconspicuous toxicity is the risk that traditional
eye medicines damage the eye by a direct action of
toxic substances introduced into the conjunctival sac,
by the introduction of micro-organisms leading to
infection, by physical trauma resulting from the
application, or indirectly by delaying the patient’s
presentation to a clinic for therapy.[Plate 1] Epi-
demiological research has shown that one-quarter of
the corneal ulcers and childhood blindness in rural
Africa is associated with the instillation of traditional
eye medicines.[25-27]

There is another reason, why safety claims on herbal
medicines cannot always be based on traditional
empiricism: not all herbal medicines have firm roots
in traditional practices, and this may well be an
underestimated issue. When traditional source plants
are extracted in a non-traditional way (e.g. by
resorting to a non-polar solvent such as hexane), the
question arises whether this non-traditional extract
is just as safe as the traditional one. Until recently,
the ostrich fern (Matteuccia struthiopteris) was
generally considered to be a non-toxic, edible plant
with a history of use as a spring vegetable that went
back to the 1700s. However, recent observations of
serious gastrointestinal toxicity following the con-
sumption of lightly sauteed or blanched ostrich fern
shoots suggest that this vegetable is only safe when
it is thoroughly cooked before use.[28]
In other cases, a herbal ingredient may have no
medicinal tradition at all, and its route of administra-
tion or dose level may be quite different from that
used in a traditional setting. A troubling example is
that high-dose supplements of beta carotene, taken
alone or with vitamin A or vitamin E, increase rather
than decrease the incidence of lung cancer in people
at high risk of this disease.[29,30]

Modification of herbal toxicity
The chance that a herbal medicine produces an
adverse reaction depends not only on the herbal
medicine and its dosage but also on consumer-bound
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parameters, such as age, genetics and concomitant
diseases. For instance, the risk that the alkaloid
berberine in Chinese Coptis species elicits jaundice
seems to be most substantial in infants who are
deficient in glucose-6-phosphate dehydrogen-
ase.[21,31,32]. The concurrent use of other drugs
must also be considered. An overview of the adverse
drug interactions between herbal preparations and
conventional medicines will be published
elsewhere.[33] While it is sometimes the conventio-
nal medicine that increases the toxicity of a herbal
compound, it is also possible that a herbal preparation
enhances the effects of a conventional drug. For
instance, the root of Salvia miltiorrhiza (Danshen),
which has been used traditionally in China for the
treatment of coronary diseases, can enhance the
anticoagulant activity of warfarin, when both drugs
are taken together.[34,35]

Herbal product quality
Another important determinant of the toxicity of
herbal medicines is, of course, their quality. While a
consumer of an officially approved herbal medicine
should not have to be concerned about the correct
identity of the ingredients, this is a primary concern
when an individual goes out into the field to collect
his own herbs. Austrian physicians recently described
a case of a very young boy who developed veno-
occlusive disease of the liver after longterm
consumption of a tea prepared from Adenostyles
alliariae.[36] This herb had been erroneously
gathered by the boy’s parents instead of coltsfoot
(Tussilago farfara) and it contains much more
hepatotoxic pyrrolizidine alkaloids than coltsfoot
[36,37]. Botanical identity can not only be
problematic with self-collected plants, but also with
commercially available materials. German
researchers recently exposed, for instance, that
Sarothamni scoparii flos does not always originate
from Sarothamnus scoparius (“Besenginster”) but
may also come from Spartium junceum (“Spanischer
Ginster”) [38]. Since the
lowers of Spartium junceum are rich in quinolizidine
alkaloids of the cytisine type [39,40], this adulteration

could be clinically relevant.[38] Problems with the
botanical quality of crude plant drugs may be even
more pertinent in the case of traditional Chinese
medicines. A recent pharmacognostic study of crude
materials imported into the UK shows that there is much
room for improving their quality control [Table 2].

The quality of prepackaged herbal products may also
be a problem, in particular in countries, where those
products are not generally categorized as medicines.
As a result, they remain exempt from governmental
approval processes so that their quality may remain
essentially uncontrolled.[42,43] A recent US example
concerned a South American product labeled as
“Paraguay Tea” that was associated with an outbreak
of anticholinergic poisoning. Upon chemical analysis,
the product yielded belladonna alkaloids instead of
the xanthine derivatives that were expected in a
preparation from Ilex paraguarariensis.[44]

Herbal medicines should be free not only from
botanical contaminants, but also from residual
pesticides or fumigation agents and from pathogenic
micro-organisms or microbial toxins. There is
evidence, for instance, that medicinal plant materials
from India and Sri Lanka can be contaminated with
toxigenic fungi (Aspergillus, Fusarium). Since afla-
toxin B has sometimes been recovered from such
materials in potentially unsafe amounts, it would
certainly be prudent to improve their storage conditi-
ons.[45-47] Of great  practical concern is the presence,
intentionally or by accident, of toxic metals (such as
lead and arsenic) or conventional pharmaceuticals
(such as corticosteroids and non-steroidal anti-
inflammatory drugs) in certain herbal medicines of
Asian origin.[1,45] Although these hazards have been
denounced for more than two decades now, they
continue to pose an occasional threat to public
health.[48-50] Recent reports from the US associate
Chinese herbal medicines adulterated with non-
steroidal anti-inflammatory agents with such serious
reactions as acute renal failure [51] and aplastic
anemia [52]. The contamination of herbal medicines
with pharmaceuticals is not necessarily limited to
products of Oriental origin. We recently analysed
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Dutch slimming drops declared to contain Ephedra
and 14 other ingredients, after the urine of a professi-
onal cyclist had given a positive result for norpseu-
doephedrine at a doping control. The level of nor-
pseudoephedrine in the investigated product was
substantially higher than that of ephedrine, which is
normally not the case in Chinese Ephedra plants. This
certainly raised the question, whether the product had
been spiked.[53]

While the safety of some herbal medicines can be
compromised by deficient product quality, other
herbal products become more dangerous, when they
have excellent quality. Yohimbe products rich in
yohimbine will be less safe for over-the-counter use
than products containing no or negligible amounts of
this alkaloid.[54] Likewise, the Chinese Tripterygium
preparations that occasionally surface in The
Netherlands, will particularly entail the risk of serious
health problems (e.g. gastrointestinal disturbances,
skin rashes, immunosuppression, blood disturbances,
amenorrhea, and oligospermia), when their quality is
immaculate.[55]

What needs to be done
Although the main purpose of this presentation has
been to provide an outline of herbal health risks, it
appears useful to conclude with the issue whether
there is anything that can and should be done about
these risks. In my opinion, we should not bury our
phytotherapeutic heads in the sand like a frightened
ostrich in the hope that herbal health problems will
dissolve by themselves. It is better to accept that herbal
medicines entail certain health risks and to look out
actively for safety problems associated with herbal
medicines. To realise this, three steps have to be taken
[1]:

1. We need to establish what is already known and
this information has to be made readily avail-
able.

The key words here are data availability and
differentiation: instead of getting bogged down in an

“all or nothing” discussion about the pros and cons
of phytotherapy in general, we must discriminate, by
careful analysis, which herbs have a favourable
benefit/risk ratio and which ones do not. Hereby it
should be taken into account that this ratio depends
not only on the crude herb as such but also on the
way in which it is prepared and applied.

Systematic efforts to collect, evaluate and dissemi-
nate scientific data about the safety or unsafety of
herbal medicines should be continued and expanded.
Herbal data collections must also include non-Wes-
tern herbs, not only because Western doctors are
increasingly confronted with non-Western patients
who seek refuge in traditional remedies of their
homeland but even more so because herbal therapy
plays a vital role in the health care of developing
countries. Renal toxicity due to Aristolochia was
already reported in China in 1964,[56] i.e. almost
thirty years before the Belgian outbreak of renal
Aristolochia toxicity was described.[1]

In addition to collecting data about real herbal
medicines, it would also be useful to produce and
circulate exhaustive lists of those herbal products
which have been shown to contain dangerous
amounts of heavy metals or pharmaceuticals. It is
remarkable that Oriental Chuifong Toukuwan pills
continue to cause health problems,[50] when adultera-
tion of this particular product with Western
pharmaceuticals has been reported repeatedly since
1977.[45] This consideration introduces the second
step that should be taken towards safer herbal
medicines:

2. We need to act upon what we already know.
Nobody deserves a remedy which is worse than his
disease, and herbal markets should be actively impro-
ved by banning unsafe remedies and by discoura-
ging unsafe practices. Unfortunately, the introduction
of herbal medicine-like products into the market is
not adequately monitored in various countries. This
unsatisfactory situation could be greatly improved
by the creation of a special licensing system for herbal
medicines. Such a system would not only help to keep
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out preparations from herbs with known unsafety but
it would also provide a valuable tool to improve herbal
product quality.[42] This latter point is particularly
relevant, because herbal health problems are all too
often due to contaminants rather than to declared
ingredients.[45]

Not only the quality of a finished herbal product is
important, but also the quality of the consumer infor-
mation about that product. Understandable warnings
in the package insert can certainly help to reduce the
risk of inappropriate uses and adverse reactions.[45]
For instance, the German health authorities have
limited the indication of herbal anthranoid laxatives
to constipation which has not responded to bulk-
forming therapy (which rules out their inclusion in
slimming aids). In addition, they have imposed
restrictions to the laxative use of most anthranoid-
containing herbs, that is, not to be used for more than
1 to 2 weeks without medical advice, not to be used
in children under 12 years of age, and not to be used
during pregnancy and lactation.[5,57] This example
illustrates that herbal health risks do not always
require a full ban of specific herbal ingredients but
can sometimes be pushed back by appropriate
warnings in the product information. This example
also makes clear that the quality assurance of herbal
prescribing is an important issue that should not be
overlooked. The same can be said, of course, about
the quality of crude herbal materials. As is evident
from the examples in Table 2, there still is much room
for improvement in this area.

There is one other aspect about the recommendation
that we need to act upon what we already know which
deserves some comment here. A striking feature of
certain restrictive  measures is that they are limited
to one particular herb, without taking into account
that the toxic constituents of that herb also occur in
other medicinal plants. For instance, when the
German health authorities announced their ban of
herbal medicines prepared from the madder root,
Rubia tinctorum, [58] they paid no attention to the
occurrence of the mutagenic anthranoids in madder
root in other rubiaceous plants, which serve as

medicines in the Far East (Morinda umbellata, Rubia
cordifolia, Hymenodictyon excelsum and Damnacan-
thus indicus).[59] Likewise, after a series of French
cases had revealed the hepatotoxic potential of the
wall germander (Teucrium chamaedrys), nobody
raised a question about the safety of related Teucrium
species, even though there is animal evidence to
suggest that the hepatotoxicity of the wall germander
resides in its terpenoids and even though other
medicinally used Teucrium species contain similar
terpenoids.[16,60] Not surprisingly, the first case of
hepatitis associated with the use of Teucrium polium
has recently been published.[61] This leads to the
third and final recommendation:

3. We need to find out what we do not yet know.
Instead of mistaking the absence of reliable eviden-
ce of risk for reliable evidence of the absence of risk,
experimental studies in this field should continue and
should be supplemented with the new concept of her-
bal pharmacovigilance. By analogy with conventi-
onal pharmacovigilance, herbal pharmacovigilance
aims at the detection of serious adverse reactions, at
the quantification of their incidence, and at the
identification of contributive and modifying fac-
tors.[62]

A classic and inexpensive tool of pharmacovigilance
is spontaneous reporting, on a voluntary basis, by
health professionals, consumers or other parties who
observe or experience a suspected or possible adverse
reaction during daily practice. In my opinion, such
reporting should come not only from health care
providers outside the phytotherapeutic realm, but also
from herbal prescribers and herbal manufacturers.
Herbal companies should be legally bound to report
suspected adverse reactions to their products to the
competent authorities, just as is now required from
synthetic drug manufacturers.[1,42] Herbal
prescribers should learn in their training programmes
which general impediments keep conventional
doctors from reporting reactions to synthetic
pharmaceuticals [Table 3]. They should come to
recognize that the reporting of suspected adverse
reactions to their herbal medicines is an act of



The European Phytojournal

Issue 1 draft - in press
www.ex.ac.uk/phytonet/phytojournal/

TOWARDS SAFER HERBAL MEDICINES. Peter A.G.M. De
Smet, Royal Dutch Association for the Advancement of
Pharmacy, The Hague. 6

courage, which will eventually increase rather than
decrease the respectability of their profession.

It goes without saying that incoming reports have to
be carefully analysed before they are made public.
For instance, our leading Dutch medical journal re-
cently published a case in which Chinese herbal pills
were incriminated as the cause of a manganese
intoxication resulting in severe chorea. The report
specified, however, that the patient had taken a total
dose of 2.5-4.2 mg of manganese via the pills over a
time period of two months. This total dose is
considered to be an adequate and safe daily dose in
the United States, so the presented evidence did not
justify the conclusion that the herbal pills were responsible
for the observed problems.[64]

Final consideration
A general point to be emphasized at the end of this
presentation is that herbal pharmacovigilance is not a
negative tool but a neutral one. Certainly, when it identi-
fies a new serious herbal health risk, it can be the bringer
of some bad news. Pharmacovigilance can also be reas-
suring, however, by providing evidence that certain herbal
health risks are absent or negligibly small. And thus it can
help to bolster one of the main features of many
phytotherapeuticals, namely their relative safety when
compared to conventional pharmaceuticals.
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Table 3. Reasons for not reporting adverse reactions to synthetic medicines [63]

Complacency - the mistaken belief that only safe drugs are allowed on the market

Fear of involvement in litigation

Guilt - because harm to patient has been caused by the treatment the doctor has prescribed

Ambition to collect and publish a personal series of cases

Ignorance of the requirements for reporting

Diffidence about reporting more suspicions which might lead to ridicule

Lethargy - an amalgam of procrastination, lack of interest of time, inability to fond a report form etc

Table 2. Quality problems with some crude Chinese plant drugs imported into the UK [41]

Plant drug Quality problem

Fang ji Plant roots supplied under this name not only contained Stephania tetrandra but also Aristolochia fangchi.

Of two samples, one was Clematis armandi and the other was Aristolochia manshuriensis.

One sample proved to be Potentilla chinensis rather than the required Arnebia euchroma. As a result, it
contained no L-shikonin, the expected active ingredient.

One sample imported from Hong Kong showed no characteristic signs of authentic Aquilaria sinensis and
was in fact a piece of unidentified wood that had been dyed with black ink.

Mu Tong

Zi Cao

Cheng Yiang

Dose Effects

0.5 mg

1.0 mg

2.0 mg

5.0 mg

10.00 mg
and more

Table 1. Effects of atropine in relation to dosage [3]

Slight cardiac slowing; some dryness of mouth; inhibition of sweating

Definite dryness of mouth; thirst; acceleration of heart, sometimes preceded by slowing; mild dilation of
pupil

Rapid heat rate; palpitation; marked dryness of mouth; dilated pupils; some blurring of near vision

All the above symptoms marked; speech disturbed; difficulty in swallowing; restlessness and fatigue;
headache; dry, hot skin; difficulty in micturition; reduced intestinal peristalsis

Above symptoms more marked; pulse rapid and weak; iris practically obliterated; vision very blurred;
skin flushed, hot, dry and scarlet; ataxia, restlessness and excitement; hallucinations and delirium; coma


