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SUMMARY

Objective: The aim of this review is to evaluate
and summarize the available scientific informa-
tion on the commonest plant extracts marketed in
Western countries. In view of the intense, ongo-
ing search for new plant extracts with powerful
anti-inflammatory activity, we paid particular
attention to this topic. The aim is to provide broad
coverage of as many potentially useful plants as
possible and then to focus on those with the
greatest therapeutic potential.

Methods: Our bibliographic sources were the
SciFinder databases: CAPLUS, MEDLINE, REG-
ISTRY, CASREACT, CHEMLIST, CHEMCATS
(update to October 2007). In order to assess the
value of clinical trials, we focused a specific
search on clinical investigations concerning nine
plants with the most trial data, viz., Althaea offi-
cinalis, Calendula officinalis, Centella asiatica,
Echinacea purpurea, Passiflora incarnata, Punica
granatum, Vaccinium macrocarpon, Vaccinium
myrtillus, Valeriana officinalis. This was carried
out in several databases (update to June 2008): ISI
Web of Knowledge®™ (ISI WoK), SciFinder
(CAPLUS, MEDLINE, REGISTRY, CASREACT,
CHEMLIST, CHEMCATS) and PubMed (indexed
for MEDLINE).

Results: Our survey covers roughly a 1000 plants,
although clinical trials have been published only
for 156 plants supporting specific pharmacologi-
cal activities and therapeutic applications. How-
ever, for about half of the plants, in vitro and
in vivo studies provide some support for thera-
peutic use. For one-fifth of the plants included in
our search, only phytochemical studies were
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found. Their properties and indications were
often attributed to the presence of certain com-
pounds, but no evidence concerning the activities
of the whole extracts was presented. We found
that for about 12% of the plants, currently avail-
able on the Western market, no substantial stud-
ies on their properties had been published,
while there was strong evidence that 1 in 200
were toxic or allergenic, so that their use ought
to be discouraged or forbidden. Nine plants
had considerable evidence of therapeutic effect,
viz., A. officinalis, Calendula officinalis, Centella
asiatica, E. purpurea, Passiflora incarnata, Punica
granatum, Vaccinium macrocarpon, Vaccinium
myrtillus, Valeriana officinalis.

Conclusion: The present review provides a base-
line on the level of evidence available on many
herbal preparations and should be of help to those
intending to research further on these topics.

Keywords: clinical  studies,  evidence-based
medicine, medicinal plants, phytotherapy, plant
extracts

INTRODUCTION

Phytotherapy is considered as a complementary
approach for treating and preventing disease;
although well grounded in medical tradition, it
often lacks proper scientific validation. Rational use
of phytopharmaceuticals should be supported by
proper laboratory investigations and clinical trials.
The often-repeated statement that herbal extracts,
while usually exerting a broad spectrum of effects,
show fewer undesirable ones than the single active
substances is an old tale that has been substanti-
ated in only a few cases. Many publications on the
subject claim that phytotherapeuticals are espe-
cially suitable for long-term treatment of chronic
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diseases, in geriatric and convalescent patients, for
follow-up treatment, and in the prophylaxis of
infectious, degenerative and metabolic diseases. It
is unfortunate that these claims are often taken for
granted. The actual state of the art could be made
more scientific by proper evaluation as well as the
application of innovative research such as genom-
ics, proteomics and metabolomics (1).

Phytotherapy also has a long standing in veter-
inary practice, often in the form of remedies that
are not evidence-based in relation to quality, effi-
cacy, and safety, or in terms of well-defined
dose/effect relationships. The supporting evidence
should include well-controlled trials, including
placebo-controlled (PC) trials, where appropriate,
and bioavailability and pharmacokinetic studies.
The pressing need for such validation is high-
lighted by the current, steady growth of the world
market for phytopharmaceuticals, with an esti-
mated turnover of US $12-4 billion in 1995 (2).
Today, the herbal industry with a turnover of about
US $62 billions retains strong growth potential (3).
In US alone, sales of herbal supplements, including
dietary supplements and functional foods, in 1998,
increased by 101% within 1 year to a total of US
$587 million (2). The World Bank reported that
trade in medicinal plants, botanical raw materials
and drug products, was growing at an annual rate
of 5-15% (3, 4). Nevertheless, Nature’s biodiversity
in potential herbal remedies remains largely
unexplored (5).

We present a detailed survey of available scien-
tific information on the commonest plant extracts
marketed in Western countries. As our aim was to
record the state of the art, our literature search was
extended to cover roughly 1000 plants. On the basis
of our broad comparative investigation, we attrib-
uted a ranking value (-1 to 3) to each plant to express
the weight of factual knowledge available on it.

MATERIALS AND METHODS

Our bibliographic sources were the SciFinder
databases: CAPLUS, MEDLINE, REGISTRY, CAS-
REACT, CHEMLIST, CHEMCATS (update to
October 2007). We used the search words as the
Latin name and the common trivial name of the
plant, then we refined the results by using ‘phar-
maceutical’, ‘therapeutic’, ‘activity’, ‘biological’,
‘medicinal’ or ‘clinical trial” as topics. English was

selected as the document’s language, and paper
and review as document types. Patents were not
reviewed.

In order to assess the data in more detail, we
focused the search on clinical investigations con-
cerning nine plants with the most data, viz., Althaea
officinalis, Calendula officinalis, Centella asiatica,
Echinacea purpurea, Passiflora incarnata, Punica
granatum, Vaccinium macrocarpon, Vaccinium myrt-
illus, Valeriana officinalis. This was carried out in
several databases (update to June 2008): ISI Web of
Knowledge®™ (ISI WoK), SciFinder (CAPLUS,
MEDLINE, REGISTRY, CASREACT, CHEMLIST,
CHEMCATS) and PubMed (indexed for MED-
LINE). On ISI WoK, we searched by using the Latin
names of plants and ‘clinical trial’, ‘trial’, ‘clinical’
or ‘clinical study’ as topics, English and German as
languages. On SciFinder, we searched by using the
Latin names or the common names of plants; we
then refined the results by using ‘clinical trial’,
‘trial’, ‘clinical’ or ‘clinical study” as Topic or Clin-
ical Trial as Document type, and English as
language. We searched on PubMed by using the
Latin names of plants and the following limits:
Humans; Clinical Trial, Meta-Analysis, Random-
ized Controlled Trial as Article type; (English,
German, French and Italian as languages). Clinical
studies concerning mixtures of extracts and
homeopathic remedies were not reviewed.

RESULTS AND DISCUSSION

It is well known that the action of a plant extract
(phytocomplex) may substantially differ from that
of the pure active molecules used together. Under
these circumstances, the search for the active
principles in a given plant extract may be unre-
warding except for pharmacological interest. The
complexity of plant extracts makes the develop-
ment of evidence-based phytotherapy a difficult
task that requires a huge analytical effort and
manufacturing skills to produce well-defined,
standardized phytopreparations. To the pharma-
cologist, phytomedicine sets new challenges
towards understanding the effects of complex
mixtures on biochemical processes in health and
disease.

From our survey, an interesting overview
emerged as shown in Figs1 and 2. Only for
156 plants clinical trials have been published
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Fig. 1. Types of study performed on the commonest
plant extracts being marketed in Western countries.

supporting specific pharmacological activities and
therapeutic applications. For half of the approxi-
mately 500 plant extracts, in vitro and in vivo
studies provide some validation of their uses,
although clinical trials were lacking. For one-fifth
of the plants included in our search, only phyto-
chemical studies were found, and their properties
and applications were often attributed to the
presence of certain compounds, but no evidence
concerning the activities of the whole extracts was
available.

We found that about 12% of the plants currently
on the Western market had no substantial pub-
lished scientific studies on their properties and
about 1 in 200 were toxic or allergenic, so that their
use ought to be discouraged or forbidden.

For each category surveyed, a full list is available
in Tables S1 and S2. Figure 2 shows that most

Fig. 2. Topics of investigation in clinical trials of 156
plants.

Phytotherapeutic standing of 1000 plants 13

clinical trials have focused on antimicrobial (anti-
bacterial, antimycotic, antiviral) properties, fol-
lowed by antioxidant and anti-inflammatory
effects.

We reviewed all available published data on
plants for which anti-inflammatory activity was
claimed (for a total of 215 plants) in order to assess
a ranking based on factual knowledge. As shown in
Fig. 3, the highest percentage (64%) of plants had
rank 2, with only in vitro and in vivo studies sup-
porting their uses as anti-inflammatory remedies. It
is, however, worth mentioning that several clinical
trials failed to demonstrate activity for one-third of
the plants.

It is disconcerting to find that the widespread
use of some phytopreparations is unsupported by
any scientific dose/effect assessment, and relevant
pharmacokinetic and pharmacodynamic informa-
tion. For practical purposes, we focused a specific
search on clinical investigations concerning nine
plants of the highest ranking, viz., A. officinalis,
Calendula officinalis, Centella asiatica, E. purpurea,
Passiflora incarnata, Punica granatum, Vaccinium
macrocarpon, Vaccinium myrtillus, Valeriana offici-
nalis. Tables 1-11 summarize the most recent clin-
ical trials on these plants.

The second study that employs a mixture of
natural extracts can hardly be included in a vali-
dation protocol for the use of A. officinalis.

In 2007, Miyasaka et al. (44) published a review
on randomized and quasi-randomized controlled
trials of Passiflora incarnata in the treatment of
anxiety disorder. They presented the results of two

NO STUDIES
BVAILABLE

PHYTOCHEMICAL
INVESTIGATIONS

[ eLmcaL
| TRIALS

TESTIN mﬂ OR
19 VIVO (ANIMALS)

Fig. 3. Ranking subdivion of plants with anti-inflam-
matory properties.
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studies using different (non-comparable) doses,
regimes, or methods of administration. Data on the

“— a = g
= 5 g9
P& g g £
80 < = 0
UV T G o X B
9 L2 U . .
s EDE b= Ty g effectiveness of the plant on anxiety were too
@ g < 8,5 = . .
- g = o < scanty for any firm conclusion to be drawn. The
= o Q = .
= £ E s 5 § g authors concluded that RCTs with larger samples
< 5 = . .
g g2 —=28 % §3 % were necessary, comparing the effectiveness of
s &5 : . . .
£2| 25 % £ : 2 passiflora with placebo and other medications.
o .2 = N . .
EZ| Be g E g TJ The effectiveness of cranberry products in pre-
S © BT 2 . . . .
& E g o B § &g é venting UTIs in susceptible populations has been
el o § = reviewed by different authors (66-68). The last one
w = O .
“ B g2 3 reported the results of 10 studies, 5 crossover and 5
S = N o 50 @ . .
S E 2 e & <2 parallel-group (all randomized or quasi random-
g g c ; . o
g e 22 éU S ized), where cranberry/cranberry-lingonberry juice
© S g P
TN = <9 = Sl - 53 were evaluated vs. placebo, other juice or water,
< . o = B
E\’E 5 ﬁ 2 B % £ 5 and cranberry tablets vs. placebo. One thousand
9} > 3 ~ 9] . . .
g 288 CEH| L& and forty-nine patients were included. Cranberry
< O o] R=Ie] e e ..
gl g a5ay 58 g 82 products significantly reduced the incidence of
= 010 O | . .
El 222 E2A&| § g5 UTIs over an observation period of 12 months.
289 o .
g2 3 They were more effective in women with recurrent
1< = O .
e g % o B~ UTIs. However, the optimum dosage and method
g E‘SD g é é :') of administration were not clear. The author con-
= E g %‘ N ) 3 cluded that further properly designed studies were
9] 38
gE| T RT » 23 needed.
S§| gz T2l In 2004, Canter and Ernst (79) systematicall
53| g gs T2 n , Canter and Erns systematically
= S =TI T = . . .
g5 g =38 & g £ reviewed PC trials on anthocyanosides extracted
= 5 o . . .
2 g é 3, ::;i g a SEPE from Vaccinium myrtillus on night vision. They
5.8 = < E 3 . - . .
8wl 1 g o F S g = identified 30 relevant trials, 12 of which were pla-
7] = O IS . .
F 2| g d ™A g4 = cebo-controlled. To quote their conclusions: ‘nega-
t3 § tive outcome was associated with more rigorous
. £ 3 :
=3 § 24 methodology but also with lower dose level and
o B8 T . L
&l FES 2% ¢ extracts from geographically distinct sources that
- = o © SRR 8 . . . ops
| &35 & & 5= may differ in anthocyanoside composition. The
] £ £ 8 a9 . C .
2 UE € S E U £ oy hypothesis that Vaccinium myrtillus anthocyano-
n = . . . . . .
N sides improves normal night vision is not sup-
2 a’ 9 . . .. .
R ported by evidence from rigorous clinical studies’.
«w B8 o 3 5 A . . .
S g | & o 28T In 2006, a systematic review was published of
= © (=) RECHY . . . .
25 ! T & B randomized PC trials on the efficacy of valerian for
g 'g = o &3 3 improving sleep (84). Sixteen studies including
o < 2 . . :
Z &l o Ebg T o 1093 patients were reviewed. The authors con-
= > . .
v £ w5 é cluded that most studies were methodologically
.4 .2 S = 5 . .
= 8 - & S 9 g 2 weak and there was a considerable variety of doses
> e} = o] . S = .
i 8;0 5 E & Uz g > and preparations, as well as lengths of treatment.
= S n =] . . .
A = ST B £33 S Available evidence suggests that valerian may
— - o) =) 0T B A . . . . .
] Sl 5885 ETE improve sleep quality without producing side
9] o= =1 < E=RN} . .
z 2 :g 8§25 g2z effects. Future studies employing standard mea-
i= L © o .
*g o| < °©°7 g ogL surements of sleep quality should assess recom-
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S o gHsh mended doses and safety of standardized valerian
[N £ 50T g preparations.
[ S e N . . . .
= o) 2R In a previous review (85), evidence for the effi-
« Q < =20 & . . . .
= 28 B E 30T cacy of valerian against insomnia was also found to
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be inconclusive. In fact, findings were contradic-
tory and there was great inconsistency in trial
design (number of patients, experimental proce-
dures and methodological quality). In 2006, Miya-
saka et al. (86) presented a review on randomized
and quasi-randomized controlled trials of Valeriana
officinalis in the treatment of anxiety disorder.
Valerian extract in any dose, regime, or method of
administration was tried for general anxiety dis-
order, anxiety neurosis, chronic anxiety status, or
any other disorder in which anxiety was the pri-
mary symptom. The authors concluded that there
was insufficient evidence about the efficacy or
safety of valerian compared with placebo or diaz-
epam. RCTs involving larger samples are needed,
comparing valerian with placebo or other means
used to treat of anxiety disorders, such as
antidepressants.

change was a significant

increase in reports of
feeling more sleepy than

relatively unaffected by
normal the next morning

the next morning were
valerian. The only

Comments and

limitations

Night awakenings, dream
recall and somnolence

sleep latency scores and

subjectively evaluated
a significant

improvement in sleep

significant decrease in
quality

Valerian produced a

Outcome

CONCLUSION

Establishing the efficacy of most phytoprepara-
tions and identifying their mechanism(s) of action
are major challenges. The present review provides
a baseline on the level of evidence available on
many of those preparations and should be of help
to those intending to research further on these
topics.

9 samples to test
(3 samples containing
placebo, 3 samples
containing 400 mg

valerian extract and 3

samples containing a
proprietary over-the-
counter valerian

duration of treatment
preparation)

Preparation, dose,

T
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