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Abstract

Preparations from St. John’s wort extracts are used in the treatment of depression in many countries and represent an accepted alternative
to synthetic antidepressants or behavioural therapy. St. John's wort extracts are therefore used in a therapeutic area which extends well
beyond the traditional field of herbal medicine. The current status of preclinical and clinical research is summarised. St. John’s wort extract
has a clear inhibitory effect on the neuronal uptake not only of serotonin, noradrenaline, and dopamine but also of gamma-aminobutyric
acid (GABA) andL-glutamate. No other antidepressant shows an approximately equally broad inhibitory profile. In good agreement
with the effects in various biochemical models of antidepressant action, many effects in a number of behavioural pharmacology models
of antidepressant efficacy could also be demonstrated for St. John’s wort extract. Similar doses of John’s wort also cause changes in the
above-mentioned neurotransmitter systems in the brain. Out of all individual substances of St. John’s wort only hyperforin and its structural
analogue adhyperforin inhibit the re-uptake of the investigated neurotransmitters. However, hyperforin does not act as a competitive inhibitor
at the transmitter binding sites of the transporter proteins but it affects the sodium gradient which then leads to an inhibition of uptake.
The broad spectrum of action which characterises St. John’s wort extracts has only been described for the pure substance hyperforin.
Over the past year a number of good clinical studies have been carried out which confirm the efficacy and tolerability of St. John’s wort
extracts in mild depressive disorders, even if the therapeutic efficacy has recently been questioned by an American study. All studies have
confirmed the good tolerability of St. John’s wort extract and the very low frequency of adverse events. However, some drug interactions
have been found to occur with St. John’s wort extract, a number of which are of clinical relevance. In summary, pharmacological activity
and therapeutic efficacy of St. John’s wort extract as an antidepressant are supported by a large number of scientific publications. Within
the wide range of components in St. John'’s wort extract, hyperforin plays an important, if not an outstanding role.
© 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction criteria of rational drug therapy, which are defined in terms
of activity, efficacy and safety by the legal authorities. The
Preparations from St. John’s wort extracts have becomecurrent status is summarised in the present communication.
widely used in the treatment of depression in many countries
and represent an accepted alternative to synthetic antidepres-
sants or behavioural therapy, particularly for mild to mod- 2 The role of noradrenaline and serotonin for the
erate disorder$l—6]. St. John’s wort extract preparations mechanism of action of antidepressants
are therefore not only used for a common and potentially
life-threatening disease (risk of suicide) but also for patients Today, it is known that almost all antidepressants influ-
suffering enormously and for a disorder which is extremely ence the synaptic communication of the neurotransmitters
expensive for our insurance system (medical consultations,serotonin and noradrenaline in the CNS, although different
medication, days off work, sick leave). St. John’s wort ex- pinochemical pathways are involved. The majority of antide-
tracts are therefore used in a therapeutic area which extend$yressants lead, at least initially, to an increased availability
well beyond the traditional field of herbal medicine. In view of noradrenaline and serotonin at the respective synapses
of this, it appears completely appropriate to require that the (Fig. 1). One possible mode of action is the inhibition of
use of St. John’s wort preparations should comply with the the intra- and extraneuronal enzyme monoamine oxidase
(MAO), a pathway which is exploited by the MAO in-
*Tel.: 4-49-69-798-29373/29376; fax:49-69-798-29374. hibitors. By this means, the break-down of both neurotrans-
E-mail address: pharmacolnat@em.uni-frankfurt.de (W.E. Miiller). mitters is retarded and their concentration at the contact sites
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Fig. 1. The biochemical mechanism of action of St. John’s wort extract exhibits similarities to that of other antidepressants. Many syntlpécsaride

lead to an increase in concentration of the two neurotransmitters noradrenaline and serotonin in the synapses (contact sites between nerve cells)
the brain by, at least initially, influencing different mechanisms (inhibition of neuronal noradrenaline or serotonin re-uptake, inhibitiomarhimean
oxidase-A, inhibition of pre-synaptie,-receptors). As a consequence, adaptive changes in the post-synaptic receptor system take place, which occur over
the same period as the antidepressant action. St. John’s wort also blocks both transport systems (mainly by means of the active ingredient hyperforir
and leads to changes in tiffe, 5-HT1a- and 5-Hha-receptors (see arrows).

increasedKig. 1). Earlier investigations, which assumed an
inhibitory effect of St. John’s wort extract on the monoamine
oxidase A enzymeHig. 1), and considered the extract as a
herbal MAO inhibitor, could not be confirmed in our studies
[7].

The most important biochemical mechanism of antide-
pressant activity relates to the classic tricyclic antide-
pressants (TCA) but is also valid for almost all old and
new antidepressants. The TCAs inhibit the transport pro-
teins which return the neurotransmitters released into the

pressant efficacy of all antidepressants (2—3 weeks), it is
assumed that these changes are an important aspect of the
general mechanism of antidepressant action.

3. St. John’s wort extract has a broad spectrum of
action

St. John’s wort extract has a clear inhibitory effect on
the synaptosomal uptake not only of serotonin, with a mean

synapse back to the pre-synaptic section of the synapticinhibitory concentration of ag/ml (Table 1. To our sur-

contact Fig. 1). The selective serotonin re-uptake inhibitors

prise, and in clear contrast to the characteristics of all other

have the same effect, but these substances are only effecantidepressants, we found similar inhibitory effects on the

tive for serotonin transporters and not for noradrenaline
transporters.

Adaptive changes in receptor structure take place in the
nerve cells receiving the transmitter signal, probably as a

synaptosomal uptake also not only for noradrenaline and
dopamine but also of gamma-aminobutyric acid (GABA)
and L-glutamate[8] (Table ). From the comparative data
(Table 1), it can be seen that none of the known standard

consequence of the increasing concentrations of both neu-antidepressants has such a broad spectrum of action as that

rotransmitters in the synaptic gapig. 1). Important exam-

shown by St. John’s wort, which inhibits all systems with

ples of such adaptive changes are the reduction in densityapproximately the same affinity. All other antidepressants
of B-receptors at the noradrenerig synapse or the decreasere either specific to one system only or show overlapping

in density of 5-Hpa-receptors or the increase in density
of the 5-HTya-receptors in the serotoninergic synapse, as
shown by arrows irFig. 1L As the time course of the adap-
tive changes correlates with the slowly developing antide-

inhibitory effects on maximal two of the systems investi-
gated. We know of no other antidepressant that shows an
approximately equal inhibitory activity on the synaptosomal
uptake of all five neurotransmitters.
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Table 1
Mean inhibitory concentration (l§g) of several antidepressants, hyperforin and of a St. John’s wort extract on the synaptosomal uptake of various
neurotransmitters

Substance Serotonin uptake Dopamine uptake Noradrenaline uptake GABA uptakeL-Glutamate uptake

ICsp (nmol/l)
Imipramine 21 >1000 21 >1000 >1000
Clomipramine 1 >1000 14 >1000 >1000
Desipramine 207 >1000 3 >1000 >1000
Citalopram 1 >1000 >1000 >1000 >1000
Hyperforin 205 102 80 184 143

ICs0 (pg/mli)
St. John’s wort extract 2 1 5 1 11

Imipramine, clomipramine and desipramine are tricyclic antidepressants, citalopram is a substance belonging to the group of selectiveesestathain r
inhibitors (SSRI). Lower numbers represent lower inhibitory concentrations and thus a higher pharmacological efficacy. Values are publigeed findin
from our laboratory{7,8,15]

2 About 2% hyperforin.

Table 2 sity in the frontal corte{7]. These findings obtained with
Behavioural pharmacology tests indicative of an antidepressant effect in {he rater less selective Iigar‘?(H-I-DHA were recently con-
man in which St. John’s wort extract was effective (af5,47) firmed using &3-selective radioligandgH-CGP 1277Y13].
Forced swimming (Porsolt's) test If we treated rats with imipramine under otherwise
Tail suspension test identical conditions, we could also show a significant
Learned helplessness test - .

Reserpine test down-regulation of the 5-HxFreceptors in the frontal cor-
Water wheel test tex[7]. The same treatment with St. John’s wort extract did
Aggressiveness in socially isolated mice not lead to a decrease in the 5-Hileceptor density in the
Escape deficit model frontal cortex, however, but to a significant increase in the
Mild chronic stress number of 5-HB-receptor§7]. This phenomenon is usually

not been seen for antidepressants but has been reported for
S electro-convulsive therapy, the “Ultima Ratio” in the treat-
4. Influence on neurotransmission in vivo ment of depression, which often helps when nothing else
. does. St. John’s wort extract therefore shows biochemical
For the understanding of St. John's wort extract as an effects on central noradrenergic and serotoninergic synapses

antidepressant it is particularly significant that a number \ynich are analogous to those of other antidepressants or
of authors also found changes in the central Conce”trationsantidepressant therapieSig. 1).

of the three neurotransmitters, noradrenaline, serotonin and

dopamine or their metabolites, in the CNS of experimental

animals after acute or chronic treatment. As for the synthetic 6. Behavioural pharmacology studies
antidepressants, the data are not uniform, but different ef-

fects are observed depending on the dose, the duration of |n good agreement with the effects in various biochemical
treatment and the brain area investigaftel 2]. models of antidepressant action, many effects in a number
In general, these findings confirm that doses of St. John’s of hehavioural pharmacology models of antidepressant effi-
wort (seeTable J that are active in behavioural tests also cacy could also be demonstrated for St. John’s wort extract
cause changes in the above-mentioned neurotransmitter syshy a number of different working groups. These models in-
tems in the brain in vivo. With that and the observations on c|yded the reversal of several behaviour patterns induced by
adaptive changes in receptor density given in the following reserpine, elimination of the immobilisation time in the Por-
chapter, a link between biochemical in vitro investigations ot test and reversal of helpless behaviour in the model of
and in vivo changes typical of antidepressants in the brain |egrned helplessnesgaple 2.
of experimental animals is established. It is of great significance that evidence for activity of St.
John’s wort extract has been shown in a series of different
behavioural pharmacology models, all of which are to some
5. Effects on the density ofg- and 5-HT»-receptors extent indicative of an antidepressant action in man. How-
ever, none of these models alone is sufficiently representa-
We could also confirm an influence on noradrenergic and tive, as false positive and false negative substances appear
serotoninergic mechanisms in vivo by showing that sub- time and again.
chronic treatment of rats with imipramine or St. John’s wort ~ This is unfortunately also true of the immobilisation test
extract resulted in a significant reductiongrreceptor den- (Porsolt test), which is often used because it is relatively easy
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to perform. This test was originally developed for short-term transmitter binding sites of the transporter proteins like
applications. Under these conditions, tricyclic antidepres- all the other antidepressants7,19—23]but shows a com-
sants and St. John’s wort extract are efficacious, for exam-pletely novel mechanism of action. The driving force of all
ple. However, today’s leading antidepressants in the specificthe high-affinity neuronal neurotransmitter transport mech-
serotonin re-uptake inhibitor (SSRI) group are not. Only anisms mentioned is the sodium gradient between the high
when a longer treatment period is used (e.g. the 9 days rou-extracellular and low intracellular sodium concentrations.
tinely used by us), can the efficacy of the SSRI be shown All transport proteins are driven by this sodium gradient
in this model, and the effects for St. John’s wort extract be- in such a manner that the neurotransmitter is practically
come even more pronouncgt4]. pushed into the cell through co-binding of sodium ions.
Only when different experimental models are used, an For hyperforin, we could show that it reduces the sodium
acceptable prediction of the therapeutic efficacy in patients gradient by the activation of a not yet characterised sodium
can be made in some measure from preclinical experiments.conductivity mechanism which then leads to an inhibition of
This is true for St. John’s wort extracts. uptake[20,21] The fact that the sodium gradient is relevant
for all these transmitter uptake mechanisms also explains
the unusual finding, mentioned already above, that hyper-
7. Hyperforin, a “broad-band re-uptake inhibitor” forin inhibits the uptake of a large number of neurotrans-
mitters to about the same degf@. In addition, after acute
The marked MAO-A inhibitory effect of St. John’s wort  or repeated administration of hyperforin in experimental
extract, which was subsequently never confirmed, was orig- animals, biochemical changes could be found in the brain
inally associated with hypericin, a component important for that confirm in vivo effects on the neurotransmitter systems
the phototoxic effect. Likewise, MAO inhibition could not  which are typical for antidepressants (€8glown-regulation
be confirmed for hypericifi7]. Furthermore, in our investi-  or changes in transmitter or metabolite concentrations)
gations on synaptosomal uptake of serotonin, noradrenaline[10,11,16]
dopamine and GABA, pure hypericin was not effec{i\g].
However, the active ingredient relevant for the synaptoso-
mal uptake inhibition of all five transmitter substances could 9. Effects of hyperforin on behaviour
be identified as the nitrogen-free phloroglucinol derivative

hyperforin (quantitatively also the most important single in-  |n pehavioural pharmacology experiments, the dominat-
gredient with 2-5%) Table ] [8,16]. Recently, we had the ing role of hyperforin could also be demonstrated by a num-
opportunity to investigate practically all the relevant com- per of different authorsTable 3. In our initial findings, the
ponents of St. John’s wort extract as single substances withactivity of St. John’s wort extract in the immobilisation and
regard to their effect as re-uptake inhibitgtS]. These find-  the learned helpless paradigms were largely determined by
ings show quite clearly that, out of all individual substances hyperforin [8]. Similar findings have been reported by us
of St. John’s wort only hyperforin and its structural analogue and many other groups for many other behavioural models
adhyperforin (methylated hyperforin) inhibit the re-uptake [23-26] If hyperforin is removed from the extract, activity
of the investigated neurotransmitters. This was also con-can be still registered in the Porsolt test under our condi-
firmed by a Danish tearfll7]. Furthermore, our investiga-  tions, which is an indication of other active ingredients, but
tions showed that the weak in vitro re-uptake inhibition seen the effect of the hyperforin_free extract was not as marked

for hyperforin-free St. John’s wort extracf$3] can evi- [14].
dently be explained by the oligomeric procyanidine fraction  |n other models, e.g. the reserpine test, a classic model par-
[15]. ticularly for tricyclic antidepressants, hyperforin-free extract

The mechanism by means of which procyanidine pro- js not effective[14]. No adequate effect could be demon-
duces this effect is not yet known, However, owing to strated for hyperforin-free extracts in a number of other an-

their high hydrophilicity, it is extremely unlikely that these  jmal experimental models to dat&aple 4.
compounds contribute to the antidepressant effect, as they

probably cannot cross the blood-brain barrier. This has
been confirmed by behavioural pharmacology investiga- 'a0le 3

. . . . Pharmacological models in which the effect was depending on hyperforin
tions, v.v'here no effect of the procyanidine fraction in the (data from[8,10,11,14—17,24-26,45.46,38]
immobility test was seefil8].

Learned helplessness
Porsolt test (under certain conditions)

. . . Elevated plus maze (anxiolysis) (hypericin is ineffective)
8. Molecular mechanism of action of hyperforin Passive avoidance learning (cognition)

Avoidance deficit model
Recently, exciting new aspects with regard to the molec- Increase in extracellular serotonin and dopamine concentrations in
ular mode of action of hyperforin have also emerged. _Micro-dialysis experiment
. .. s Release of growth hormone
Hyperforin does not act as a competitive inhibitor at the
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Table 4 sidered to be the main active ingredient, is still to be ques-

Pharmacological models in which hyperforin-free St. John’s wort extracts tjgned particularly as it appears not to cross the blood—brain
were not effectivg11,14,24,25,26] '

barrier[28].
Reserpine test (depression) In contrast, findings for various flavonoids, especially hy-
ico”_o'am'”? dteSt (C:Epre_ss'o(”) tion) peroside are more consistent and indicate activity in the im-
assive avoldance learning (cognition ™ . . .
Increase in extracellular serotonin, GABA andjlutamate _moblllsanon test at aC_Ceptab|_e conpentranﬁrng_]. T!‘lls _
concentrations is also true for I3, 118-biapigenin, which was effective in this

model at even lower doses, but which may possibly have a
much weaker effect at higher dogdsl]. There are no data
on the action of these substances in other models or on their
biochemical mechanism of action. Nevertheless, Philippu
was able to show that hyperforin-free St. John’s wort extract
can also increase the extraneuronal concentrations of nora-
drenaline and dopamine, but (contrary to St. John’s wort ex-
tract with hyperforin and hyperforin itself) rather decreases
the serotonin concentratidfl]. It is interesting that hyper-
Furthermore, pharmacological activity in paradigms be- oside and other flavonoids are not at all specific to St. John’s
yond the actual antidepressant activity has so far only beenwort (in contrast to 13, 118-biapigenin) but are also found in
shown for hyperforin Table 5. Anxiolytic effects in par- many other officinal plants and even in many vegetables in
ticular should be mentioned here. These again provide therelatively high concentrations.
link to modern antidepressants of the SSRI type, the efficacy Of course, the question is whether a hyperforin-free ex-
of which has been well documented for different anxiety tractis also effective as an antidepressant. In a study by Laak-
symptoms or anxiety states. St. John’s wort extracts contain-mann et al[30], in which two St. John’s wort extracts with
ing hyperforin and pure hyperforin (but not hyperforin-free either high or low hyperforin content were tested against
extracts) are also effective in the passive avoidance learn-placebo in depressive patients, only the hyperforin-rich ex-
ing model. This indicates an improvement in learning and tract was more effective than placebo. These findings are in
memory capacity rather than an antidepressant effect. Fur-contrast to those of a clinical study with a different St. John’s
thermore, we recently described an effect of hyperforin on wort extract, low in hyperforin which showed significant ad-
the metabolism of the amyloid precursor protein molecule, vantages compared to placel2d]. Contrary to hundreds of
which possibly indicates activation afsecretaseTable 5. other antidepressant studies, no significant improvement in
So far, the broad spectrum of action which characterisesthe placebo group was shown in this investigation, but the
St. John’s wort extracts has only been described for the puregroup was arithmetically slightly worse towards the end of
substance hyperforin. Hyperforin must therefore consideredthe study[31]. This is such an unusual finding, that the va-
as be best documented active component in St. John’s wortlidity of this study should at least be discussed. Two other
extract at the present time. Although hyperforin-free extracts studies have shown comparable therapeutic effects of low
are effective in, e.g. the Porsolt model, they are not, or not hyperforin St. John’s wort extract compared to imipramine
adequately, effective in a number of other relevant models. or fluoxeting[32], but there were no placebo groups in these
studies, which today is a general requirement for compara-
tive studies[33]. Accordingly, no final conclusions can be
10. Other active ingredients drown from those studies. Consequently, according to the
current data, it might be possible that hyperforin-low St.
As well documented hyperforin may be as the main ac- John’s wort extracts may also show some therapeutic effect,
tive principle in St. John’s wort extract, the evidence today although not as marked as that of hyperforin-rich extracts.
is clear that other ingredients are also effective in differ- Besides, for the synthetic antidepressants it is also assumed
ent pharmacological models. However, the pharmacological that substances with dual mechanisms of action have ad-
properties of these substances are by no means as well or agantages compared to the pure serotonin or noradrenaline
comprehensively documented as those of hyperforin. re-uptake inhibitor$34].
An effect in the Porsolt test has recently been described
for hypericin itself[18]. This has not been found by other
authorg[14] and was not found by the same authors in ear- 11. Clinical efficacy
lier publications, however. After an 8-week administration
period, interesting endocrinological changes were found in  Although the therapeutic use of St. John’'s wort extracts
rats under hypericin. However, the relevance of this for the first came from practice, the high acceptance, such as found
antidepressant effect must be considered doubtful in view today in Germany and a few other countries, can only be
of the extremely long of administration needed pefi®d]. explained by the fact that over the past years a humber of
The significance of hypericin, which was previously con- good clinical studies have been carried out which confirm

Table 5
Pharmacological characteristics beyond depression, which so far have only
been demonstrated for hyperforin (af{é#,25,48,49)

1. Anxiolysis (elevated plus maze)
2. Cognition improvement (passive avoidance learning)
3. Increased APP processing (stimulationee$ecretase)
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the efficacy and tolerability of St. John's wort extracts in To sum up: certainly an interesting study, where the cen-

mild depressive disorders (for revie\iis-6]). tral statement, that St. John’s wort extracts in the dose used
The therapeutic efficacy has recently been questioned by(usually 900 mg per day) is possibly not sufficiently effec-
an American study35]. Thus, it appears necessary to sum- tive for severely and chronically depressive patients, should
marise advantages and limitations of St. John’s wort extract be accepted. Apart from this, it is known that St. John’s wort

in the treatment of depressive disorders on the basis of twoextract is not the therapy of choice in cases of severe de-
newer clinical studies. pressive illness. Most important, the indirect implication of

this study that other antidepressant (e.g. SSRIs) would have

been more effective is not confirmed. Even more, a most

12. A comparison of two most recent clinical studies recent American study, were even slightly less severely and
chronically ill depressant patients were included, failed to
The much quoted “negative” American stuf5] rep- show therapeutic efficacy not only for St. John’s wort but

resents a multicenter, randomised, double-blind, placebo-also for the active comparator sertralin (a SSR3§). This
controlled study in which patients with an initial score on shows, that patient selection in both studies was not only
the Hamilton Depression Scale (HAMD) of at least 20 were biased against the herbal but also against one of the mostly
included. Following a single-blind placebo run-in phase, the prescribed synthetic antidepressant as well.
double-blind treatment study lasted 8 weeks. The primary A recently published placebo-controlled, double-blind
assessment criterion was the HAMD, but a series of other study carried out in France by Lecrubier et [87] was of
self- and third-party assessment scales were investigated irsimilar design. These patients also had baseline scores on
addition. the HAMD scale of somewhat over 20. There was a very
The essential finding of this study revealed no difference clear placebo response, however, and a significant superior-
in time course of the HAMD primary target criterion over ity of the St. John’s wort extract according to the HAMD
the 8 weeks, as the placebo and St. John’s wort curves didscale at the end point of the study. The placebo response at
not differ significantly. This also applied to the majority the end of the 6-week therapy phase of over 40% is there-
of other scales investigated. However, if the proportional fore strikingly different to the placebo response of 17% in
distribution of responders (50% or higher improvement at the Shelton study. It is possible to speculate that the rating
end point) is considered, a numerical advantage of St. John’sof the depressive illness in the Shelton study was relatively
wort extract compared to placebo was found, although not of low. Additional analyses in the Lecrubier study with the
statistical significance. In general, placebo response (14%)sub-scale melancholia and the sub-scale anxiety and so-
was exceptionally low. The situation was different for the matisation showed highly significant benefits of St. John's
rate of remission (HAMD values 7 at the end of the study,  wort extract treatment in both domaif#2]. The Lecrubier
i.e. symptom-free patients), where almost three-fold more study is therefore in agreement both with many other clin-
remissions were observed under St. John’s wort extract thanical studies on antidepressants, where the extremely high
under placebo. This difference was statistically significant. placebo response represents a considerable methodolog-
This study is indeed a negative study (primary target cri- ical problem[33,50], and with a series of other recently
terion HAMD), but remains not without some evidence for published placebo-controlled clinical studies on St. John's
the efficacy of St. John’s wort. Nevertheless, the study is in wort extract of high methodological standard. It emphasises
marked contrast to almost all other clinical studies, as well once again the exceptional position of the two American
as the study discussed bel¢@7]. studies. This is also supported by a recent meta-analysis of
Extremely sick patients with a mean duration of depres- clinical data obtained with hyperforin-rich St. John’s wort
sive illness of about 10 years were included in this study extracts indicating clinical efficacy over all symptoms of
by Shelton et al[35]. The acute depressive phase treated the depressive syndronjias].
in the study with St. John’s wort or placebo lasted 2 years
on average, which is also extremely long for such a study.
Over 40% of the patients were additionally characterised as13. Tolerability and interactions
the melancholic sub-type, which is also indicative of severe
depression. Despite this, the patients only had an average Both clinical studies mentioned in this review confirmed
HAMD score of 22 on enrolment into the study, which ap- the good tolerability of St. John’s wort extract and the very
pears to be low. low frequency of adverse events. This emphasises once more
The inclusion of severely and chronically ill depressive the undisputed advantage of St. John’s wort in the outpatient
patients is in marked contrast to the clinical use and the treatment of depressive disorders as mentionegkiction 1
registered indications of St. John’s wort extracts in Germany, [1-6].
where only mild to moderate depression is addressed. Many Recently, the assessment of St. John’s wort extract as a
physicians who willingly and frequently prescribe St. John’s generally unproblematic therapy had to be revised in certain
wort extracts would not have prescribed them for the patients respects, as various drug interactions have been found to
included in the Shelton study. occur with St. John’s wort extracts, a number of which are
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of clinical relevance. This topic has been presented in ais irrelevant in view of the high inter-individual variation in
number of recent publicatiorf89-41,43,44]so that only a these values found in patients withddypericum therapy.
short summary and assessment will be given here. An interaction of somewhat doubtful clinical relevance is
On co-medication with St. John’s wort, a reduction in the the increase in antidepressant-related adverse events (SSRI)
plasma levels of a number of other medications has beenobserved by several authors. Of more practical importance
reported, although clinical consequences were not reportedis the question of a possible interaction with oral contracep-
in every case. These interactions are thought to be causedives. In different countries, a number of cases of intracyclic
by an induction of the isoenzyme 3A4 of the cytochrome menstrual bleeding under two-phase preparations with low
oxidase system, which metabolises a series of pharmaceuoestrogen content have been observed. There are also iso-
tical substances, and an induction of P-glycoprotein, which lated reports world-wide of unwanted pregnancies. Despite
is responsible for an increase in excretion of drugs from the a very comprehensive presentation of this potential ADE in
organism (e.g. via the mucosa of the gastrointestinal tract). the specialist and popular press over the last 3 years, reports
Both mechanisms appear to be involved in the particularly have not become more but rather less frequent over the past
relevant interactions (cyclosporin, or protease inhibitors like years. As spontaneous intracyclic menstrual bleeding occurs
indinavir). According to our current knowledge, various relatively frequently, particularly with the two-phase prepa-
components are involved in the interactions (as also found rations with low oestrogen content, and unwanted pregnan-
for the antidepressant action). The fact that in cell cul- cies may also occur in isolated cases even when the pill is
ture experiments, hyperforin causes relatively pronounced used correctly (and more often with incorrect use), the rele-
induction of a promoter which is responsible for the ex- vance of this interaction is probably much lower than orig-
pression of cytochrome 3A/410], has led in several authors inally thought. Nevertheless, it has recently been included
speculate the exclusive role for possible drug interactions in the product information sheets for the medical profession
under St. John's wort therapy to hyperforin. According to and for patients, as we cannot completely exclude the pos-
present data, this is not justified, as other St. John’s wort sibility of such interactions on the basis of the preclinical
components could also have an inductive or an inhibitory data. Consequently, during treatment with St. John’s wort
effect on cytochrome oxidases and on P-glycoprotein (e.g. extracts, patients should use additional contraceptive protec-
biapigenin, flavonoidgy1,43,44] This was also shownina tion on critical days.
recently published investigation, in which a hyperforin-fee  Despite these, in some cases confirmed, drug interac-
extract induced both systems in mpt]. Furthermore, a  tions, St. John’s wort extract must still be considered to
new study published also demonstrates the special role ofbe an antidepressant with superior tolerability, whereby this
hypericin in the induction of P-glycoprote[d3]. conclusion is based not only on clinical trials but also on
post-marketing surveillance studies and pharmacovigilance
systems which cover many million days of treatment. This
14. Which interactions are relevant in practice? does not alter the fact that in individual cases clinically
relevant interactions with other drugs have been observed,
The interaction of St. John’s wort extract with the immune which must be taken into account when using St. John’s wort
suppressant cyclosporin is well documented with regard to extracts.
the decrease in plasma level as well as the clinical conse-
quences (risk of transplant rejection), so that here a clear
contraindication for St. John’s wort is certainly the case. 15. Assessment of St. John’s wort as an antidepressant
Furthermore, St. John’s wort extract should not be combined
with indinavir and possibly not with other protease inhibitors ~ Today, the pharmacological action and therapeutic effi-
used in HIV therapy, although these interactions (reduction cacy of St. John's wort extract as an antidepressant must
in plasma level) have only been shown pharmacokinetically be considered as confirmed, despite two negative American
in volunteers and have not yet been shown to have clinical studies mentioned. Within the wide range of components in
consequences. However, as precise adherence to the ther&t. John’s wort extract, hyperforin plays an important, if not
peutic conditions is particularly important in HIV therapy, an outstanding role.
caution is called for. A drug interaction which is confirmed
both with regard to the pharmacokinetics as well as the phar-
macodynamics, is the interaction with oral anticoagulants of References
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