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The aim of the present study was to carry out a controlled pilot study on the putative anxiolytic effect of
valepotriates. Thirty-six outpatients with generalized anxiety disorder (DSM III-R), after a 2-week wash-
out, were randomized to one of the following three treatments for 4 weeks (n = 12 per group): valepot-
riates (mean daily dose: 81.3 mg), diazepam (mean daily dose: 6.5 mg), or placebo. A parallel, double-
blind, flexible-dose, placebo-controlled design was employed. No significant difference was observed
among the three groups at baseline or in the change from baseline on the Hamilton anxiety scale (HAM-
A) or in the trait part of the state-trait anxiety inventory (STAI-trait). Moreover, the three groups pre-
sented a significant reduction in the total HAM-A scores. On the other hand, only the diazepam and vale-
potriates groups showed a significant reduction in the psychic factor of HAM-A. The diazepam group
also presented a significant reduction of the STAI-trait. Although the principal analysis (HAM-A
between group comparison) found negative results (probably due to the small sample size in each group),
the preliminary data obtained in the present study suggest that the valepotriates may have a potential
anxiolytic effect on the psychic symptoms of anxiety. However, since the number of subjects per group
was very small, the present results must be viewed as preliminary. Thus, further studies addressing this
issue are warranted. Copyright � 2002 John Wiley & Sons, Ltd.
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INTRODUCTION

The benzodiazepines (BDZ) continue to be the most
frequently used drugs for the treatment of generalized
anxiety disorder (GAD), although there is a growing
prescription of serotonergic drugs (e.g. buspirone) and
antidepressants (e.g. tricyclics and venlafaxine). How-
ever, the clinical use of these drugs presents some
inconveniences (Griffiths and Sannerud, 1987; Bolan et
al., 1990; Dubovsky, 1990) such as dependence,
tolerance, withdrawal symptoms and cognitive impair-
ments (benzodiazepines); initial increase of anxiety and
excitement (buspirone); important cardiovascular effects
(tricyclic antidepressants); long interval between the
beginning of treatment and the clinical effect (buspirone
and antidepressants). These facts have justified a
considerable number of studies in the search of new
drugs to treat GAD without the problems of currently
available drugs.

Phytotherapeutic preparations containing valerian
extract have been used popularly in some countries

(e.g. Germany) as hypnotic-sedative medication and
clinical controlled studies have supported the validity of
this popular use (Leathwood and Chauffard, 1985;
Balberer and Bolbérly, 1985, Lindahl and Lindwall,
1989). The valepotriates (valtrate, didrovaltrate and
acevaltrate) may be the main active components of
valerian extracts (Houghton, 1999). With respect to
anxiety, recent animal studies have suggested a possible
anxiolytic effect of the valepotriates in the Geller-Seifter
conflict test and in the elevated plus-maze, although their
sedative effects have hindered a more consistent
evaluation (Bücker et al., 1993b; Bücker et al.,
unpublished data). Moreover, the valepotriates have also
been shown to be effective in reducing the behavioural
effects of diazepam withdrawal in rats submitted to the
elevated plus-maze (Andreatini and Leite, 1994a). In a
study with normal volunteers submitted to a model of
experimentally induced anxiety, the group treated with
valepotriates exhibited an intermediate anxiety level
between the diazepam and placebo groups (although not
statistically significant), while the placebo group ex-
hibited a higher anxiety level than the diazepam-treated
group (Bucker et al., 1993a). On the other hand, negative
results with normal volunteers have also been obtained
(Kohnen and Oswald, 1988). Despite these results, there
is no study using valepotriates in the treatment of GAD.
Therefore, the present study was carried out as a
preliminary evaluation of the efficacy of valepotriates
in the treatment of patients with GAD.
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SUBJECTS AND METHODS

Subjects. Patients with a diagnosis of GAD according to
the DSM III-R (APA, 1987) evaluated with the structured
clinical interview for DSM III-R -SCID-R — (Spitzer et
al., 1990), were included in the study. Exclusion criteria
were: current or previous diagnosis of major depression,
manic episode, panic disorder, obsessive–compulsive
disorder, drug dependence or any psychotic symptom;
major medical disorders (e.g. cardiovascular, gastroin-
testinal, hepatic or renal disorders); any drug treatment
other than over the counter medication. Patients sub-
mitted to psychotherapy were also excluded. Patients
under treatment with benzodiazepines were only in-
cluded if (1) they showed no or minimal clinical response
to benzodiazepine or intolerable side effects of the drug,
and (2) after a gradual reduction of the medication in use
followed by a minimum period of 2 weeks without
medication (wash-out). Patients with current social
phobia or simple phobia, or with past depressive episodes
were not excluded, as long as their anxiety was not
secondary to these disorders. A female patient was only
included if she was using a medically accepted form of
birth control.

Assessments. Treatment response was assessed with the
following instruments: (1) the Hamilton anxiety scale
(HAM-A),a clinician-rated scale that, besides assigning a
total score, considers psychic and somatic factors
(Hamilton, 1959; Bech et al., 1986); (2) state-trait
anxiety inventory (STAI): a patient-rated scale that
measures state and trait anxiety (Spielberg et al., 1970).
The psychic factor of HAM-A consists of anxious mood,
tension, fears, cognitive or concentration disturbances,
depressed mood and behaviour at interview; the somatic
factor consists of insomnia and somatomuscular, soma-
tosensory, cardiovascular, respiratory, gastrointestinal,
genitourinary and autonomic symptoms. The STAI was
translated into Portuguese and the translation was
validated (Biaggio et al., 1976). The HAM-A version
used (Bech et al., 1986) was translated and adapted to
Portuguese (Andreatini and Leite, 1994b). All interviews
for psychiatric diagnosis and HAM-A evaluations were
performed by the same researcher (RA). The primary
outcome analysis was carried out with the HAM-A
scores, particularly between group comparisons. In order
to further explore the results, the difference from baseline
was also determined.

Procedure. The patients sought the Psychobiology
Clinical Research Center at São Paulo Federal University
(UNIFESP) in response to an advertisement placed in two
newspapers of wide circulation in São Paulo. After a
clinical interview and signature of informed consent, the
patients were submitted to a general clinical and
laboratory evaluation (complete blood count; serum T3,
T4, TSH, urea, creatinine, sodium, glucose, ALT, AST
and GGT). Two weeks after the selection interview, the
patients returned to the Research Center and were re-
evaluated. If they did not show a large reduction in
anxiety scores (�20% in the HAM-A total score) they
were randomly allocated to one of the three experimental
groups: placebo, valepotriates or diazepam. Randomiza-
tion was previously performed using a computer program
(True Epistat, 3rd edition, 1989), so that the distribution

of patients was according to their order of entry in the
study and to this randomization table.

Drugs and treatment. The valepotriates mixture used
contained 80% dihydrovaltrate, 15% valtrate and 5%
acevaltrate (BYK-Gulden, Lomberg, Germany). Identi-
cal capsules (colour, taste and size) containing 50 mg
valepotriates, 2.5 mg diazepam or lactose (placebo) were
given. The capsules were administered 3 times/day. In
the diazepam and valepotriate groups the lowest dose
consisted of one capsule of the active agent and two
capsules of placebo; the intermediate dose consisted of
two capsules of active drug and one of placebo; and the
higher dose consisted of three capsules containing the
active drug. The drugs were administered orally for 4
weeks in a double-blind design, with flexible doses
according to the patient’s therapeutic response. The dose
was increased if, following an evaluation interview after
1 week of treatment, the psychiatrist (RA) judged it
necessary (minimal or no clinical response with few side-
effects); on the other hand, the number of capsules was
reduced if the patient showed a serious or unpleasant
side-effect. At each interview, the patients filled a
questionnaire that inquired about the occurrence of
adverse effects during the study.

Compliance with medication intake was assessed by
researcher inquiry and by capsule count. To determine
whether the double-blind design was not informally
broken by the patients through the clinical or adverse
effects of the drugs (Rickels et al., 1970), both the
researcher and the patient were requested to try to guess
what drug they supposed had been administered.

Ethics. The protocol was approved by the Ethics
Commission of São Paulo Hospital/UNIFESP and the
study was performed in accordance with the Helsinki
Declaration. Prior to entry in the study, written informed
consent was obtained from all patients.

Statistical Analysis. Non-parametric tests were em-
ployed in all statistical analyses. The basal values and the
difference between baseline and the values obtained in
the last valid observation point carried forward (that is,
the last consultation after at least 1 week of treatment)
among the three groups were compared by Kruskall-
Wallis Analysis of Variance (between-group analyses).
The values obtained in the basal evaluation were
compared with those obtained in the last observation
point carried forward of each group by the Wilcoxon test
(within-group analysis). Maintenance of double-blind
status was determined by Fisher’s exact test. Differences
were considered statistically significant at p �0.05.

RESULTS

A total of 132 patients were interviewed: 96 were
excluded and 36 participated in the study. The most
frequent causes of exclusion were: (1) presence of
another psychiatric disorder (panic, current depressive
episode, alcohol/drug dependence, adjustment reaction
with anxiety); (2) refusal to take diazepam; (3) marked
reduction of HAM-A scores between the initial evalua-
tion and the baseline evaluation (�20%); (4) significant
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alteration in the laboratory tests; (5) the use of other
medications that could interfere with the anxiety level.

Sample Characteristics

The demographic and clinical data of the sample are
given in Table 1. The three studied groups presented a
similar profile in terms of age, educational level, sex
distribution, marital status and additional diagnoses
(comorbity). In this last aspect, the rate of comorbity
was similar to that described by Rickels et al. (1994),
with a high frequency of social phobia and past
depressive episodes in GAD patients (it should be
remembered that current or past panic disorder and

current depression were exclusion criteria). The initial
scores (mean � SD) of the anxiety scales for the total
sample were: STAI-state, 47.2 � 9.0; STAI-trait,
55.1 � 7.0; total HAM-A, 24.6 � 6.5, indicating that
the study population had a moderate to high anxiety level
(Biaggio et al., 1976; Fankenhaeuser and German, 1987).

Anxiety assessment

Table 2 shows the HAM-A and STAI scores at baseline
and at the last observation point carried forward. There
was no difference among the three groups in the basal
evaluation (H = 1.109, 3.708, 1.449, 0.322 and 1.583,
respectively total, somatic and psychic scores of HAM-A

Table 1. Demographic and clinical characteristics of the patients (n = 12 patients/group)
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and STAI trait and state) and in the difference from
baseline (H = 2.266, 1.433, 1.438, 2.582, and 1.430, for
total, somatic and psychic scores of HAM-A and STAI
trait and state, respectively).

A different profile was observed in the within-group
analyses. The placebo group showed a significant
reduction in the total and somatic scores of HAM-A
(T = 1.50 and 0.00, respectively). The STAI-trait and
state and the HAM-A psychic factor did not present any
statistically differences (T = 6.50, T = 5.00 and T = 5.50,
respectively). The diazepam group showed a significant
reduction in the STAI-trait and in the total, somatic and
psychic scores of HAM-A (T = 4.00, 0.00, 0.00 and 0.00,
respectively). STAI-state score did not show a significant
difference (T = 11.00). The valepotriate group presented
a significant reduction in the total, somatic and psychic
scores of HAM-A (T = 5.50, 3.50 and 5.00, respectively).
The STAI-trait and state did not show any significant
differences (T = 25.00 and 25.50, respectively).

Adverse effects

No complaint of moderate or serious adverse reactions
was observed during the study and only two patient (one
taking diazepam and the other placebo) abandoned the
study due to an adverse effect (somnolence during the
day in both cases). Two other cases (one placebo and one
valepotriates) alleged lack of time for the consultations.
One patient in the valepotriate group withdrew from the
study due to lack of drug efficacy. An important aspect in
the present study was the relative low drop-out rate in the
three treatment groups (16.6% in the placebo and
valepotriate groups and 8.3% in the diazepam group,
with a 14% overall rate) when compared with similar
studies (e.g. Kahn et al., 1986).

Maintenance of the double-blind procedure

In relation to the guess of the drug administered, 52%
patients guessed that they took a medicine (diazepam or
valepotriates) or placebo, while the researcher guessed
the active treatment or placebo correctly in 64% of cases,
a nonsignificant rate in both cases (Fisher’s exact
test = 0.34 and 0.36, respectively).

DISCUSSION

The principal outcome variable (the between-group
difference in HAM-A) did not show any significant
differences between the groups. Since no significant
differences were observed between placebo and diaze-
pam (the active control) some factors should be
considered in the critical analysis of these results. First,
the small number of patients in each group may have
increased the probability of type II error (or �).
According to some authors, the minimum sample size
need for the detection of the anxiolytic effect of an
effective drug would be between 30 to 40 available
patients per group (Rickels et al., 1994). In the present
study, because of its preliminary and exploratory nature,
a smaller number of patient was recruited. Second, the
doses used could be considered smaller than those

mentioned in the literature (e.g. the clinical dose of
diazepam is approximately 20 mg/day and the dose
recommended by the manufacturer of the valepotriates
is 150 mg/day). Moreover, the duration of treatment (4
weeks) can be considered as relatively short (Rickels et
al., 1994). A recent study has suggested that the sleep-
inducing effect of valerian takes 2–4 weeks of treatment
to develop (Schulz et al., 1997). However, the doses are
adjusted according to clinical needs, so they are effective
for the patients treated, and the duration of treatment was
sufficient to show an important and significant reduction
in the anxiety level (although the mean anxiety level at
the end of the experiment was still above the non-
pathological limit). The high placebo response is a further
aspect that needs to be considered. The volunteers
recruited through the media (newspaper) may have
increased the likelihood of a placebo response because
patients with an acute worsening of a chronic picture that
would probably go into remission with or without
treatment tend to respond to recruitment campaigns
(Rickels et al., 1994). To minimize this problem we: (1)
established a 2-week interval between the phone contact
and the first interview, and between the first interview
and the basal assessment, and (2) excluded patients who
presented a reduction of more than 20% in the total
HAM-A score between the initial evaluation and the
basal assessment.

On the other hand, within-group analysis showed a
different profile for placebo, valepotriates and diazepam.
There was a similar decrease among the three groups in
the HAM-A total and somatic factor scores. The
diazepam and valepotriate groups also showed a
significant reduction in the psychic factor of the HAM-
A scale. Moreover, the diazepam group presented a
significant decrease of STAI-trait score. Although very
preliminary, these results may indicate an effect of
valepotriates on the psychic aspects of anxiety. Thus,
another factor that may also contribute to the few
differences found between valepotriates and placebo is
the scale used. The effect of valepotriates was more
evident in the psychic factor of the HAM-A, suggesting
that these symptoms may be more sensitive to the effects
of valepotriates. On this basis, the use of the HAM-A
scale may be inappropriate since this scale assigns greater
weight to somatic and autonomic symptoms (Rickels et
al., 1994). Both the valepotriates and diazepam were
relatively well tolerated by the patients, none of whom
presented serious adverse effects. The results of the
treatment guess indicated that the double-blind design
was not broken by the clinical or adverse effects of the
drugs. The randomized patients constituted homogeneous
groups, perhaps except for the previous drug treatments
in the valepotriate group, that could indicate a higher
severity and/or chronicity of the clinical picture and that
may have led to an unfavourable outcome for this group.
On the other hand, there were fewer patients with
comorbity in the valepotriate group than in the placebo
and diazepam groups. However, these differences were
not statistically significant.

In conclusion, the data suggest that the valepotriates
may have a potential anxiolytic effect on the psychic
symptoms of GAD. However, this statement should be
considered with caution due to the preliminary and
exploratory nature of this study, which has some major
methodological limitations (e.g. small sample size).
Additional studies with a larger number of patients,
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higher fixed dose, longer drug administration, different
types of patient recruitment (e.g. referred by psychiatrists
or general physician) and a more specific evaluation of
the psychic symptoms are needed.
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