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Valerian and hops are traditionally used as sleep aids. Since the fixed extract combination (Ze 91019) as a
whole is considered the active compound, the clinical efficacy must be demonstrated for this extract combina-
tion. The present clinical study aimed to demonstrate superiority of the fixed extract combination in compari-
son with placebo in patients suffering from non-organic insomnia (ICD 10, F 51.0–51.2). Objective sleep
parameters were registered by means of a transportable home recorder system (QUISI). The primary outcome
was the reduction in sleep latency (SL2) which had to be prolonged at baseline (≥≥≥≥≥30 min) as an inclusion
criteria. The treatment period lasted for 4 weeks with either placebo, single valerian extract (Ze 911) or the
fixed valerian hops extract combination (Ze 91019). The amount of the single valerian extract was identical to
that amount contained in the fixed extract combination, i.e. 500 mg valerian extract siccum. In the extract
combination 120 mg hops extract siccum was added. Both the extracts were prepared with 45% methanol m/
m with a drug–extract ratio of 5.3:1 (valerian) and 6.6:1 (hops), respectively. The fixed extract combination
was significantly superior to the placebo in reducing the sleep latency whilst the single valerian extract failed
to be superior to the placebo. The result underlined the plausibility for adding hops extract to the valerian
extract. Copyright © 2007 John Wiley & Sons, Ltd.
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INTRODUCTION

Valerian (Valeriana officinalis L.) and hops (Humulus
lupulus L.) are used traditionally as sleep aids. Valerian
is used either alone or in combination with other seda-
tive plants, e.g. hops, passion flower or lemon balm.
There are extract preparations on the market which
are clearly distinguishable since their composition
differ remarkably (Navarrete et al., 2006). If a fixed
valerian–hops extract combination is applied as a sleep
aid, this particular extract combination as a whole has
to be seen as the pharmacologically active compound.
Therefore, the clinical efficacy has to be shown sepa-
rately for the fixed extract combination of valerian and
hops (Ze 91019).

Pharmacological research with the methanol valerian
extract, used in the fixed extract combination, has
already revealed binding to different receptors of the
central nervous system (Abourashed et al., 2004)
including adenosine receptors (Mueller et al., 2002). The
partial agonistic action at the adenosine A1 receptors

was dose dependent and could be blocked by a specific
antagonist. The adenosine A1 receptor agonistic action
has been confirmed in brain slices, this regards both
the dose dependency as well as the receptor A1
specificity (Vissiennon et al., 2006). Interestingly, the
agonistic action at the adenosine A1 receptors was
restricted to the methanol extract (Ze 911) whilst an
ethanol extract prepared from the identical raw mate-
rial failed in this respect (Sichardt et al., in press). The
adenosine agonistic effect of the methanol valerian
extract might contribute to its sleep promoting action,
since adenosine contributes to the central homeostatic
drive for sleep (Porkka-Heiskanen et al., 2002).

Binding to the melatonin receptors was shown for
the methanol hops extract (Abourashed et al., 2004).
In addition, in mice a melatonin-like central action for
this methanol extract was reported. Two hours after
oral administration of 250 mg/kg hops extract the core
body temperature was significantly reduced, which in
extent was comparable to that action induced by pure
melatonin administration. The action of both com-
pounds in reducing the body temperature, i.e. hops
extract as well as melatonin could be blocked com-
pletely by luzindole, a competitive melatonin receptor
antagonist, indicating that an action on body tempera-
ture of the methanol hops extract is mediated by
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melatonin receptors (Butterweck et al., 2007). Such
central melatonin-like action of the methanol hops
extract might support the circadian phase hypnotic
dependent properties of melatonin.

A fixed valerian hops extract combination admini-
stered orally increased the slow wave activity in the
frontal cortex in chronically instrumented, freely mov-
ing rats (Dimpfel et al., 2006). Similar results in
humans were obtained by sleep deprivation indicating
an increase of the homeostatic drive for sleep (Finelli
et al., 2000, 2001).

The bioavailability of Ze 91019 was shown addition-
ally by interaction experiments in volunteers, in which
the central action of caffeine, which acts as an adenosine
antagonist, was counteracted by the orally applied extract
combination within 1 h (Schellenberg et al., 2004). The
time course of the interaction experiments confirmed
earlier pharmacodynamic results (Vonderheid-Guth
et al., 2000). Furthermore, in an uncontrolled pilot study,
in which the sleep parameters after 2 weeks treatment
were compared with those at baseline, an improvement
was shown regarding sleep latency and slow wave sleep
by the fixed valerian–hops extract combination (Füssel
et al., 2000). The present investigation was aimed to
demonstrate the clinical efficacy of the fixed valerian
hops extract combination in a placebo controlled,
double-blind clinical trial in patients suffering from
non-organic sleep disorders.

MATERIAL AND METHODS

Patients suffering from non-organic sleep disorders
(ICD 10; F 51.0–51.2) were recruited. Inclusion criteria
were age (≥18 years), prolonged sleep latency (SL 2:
≥30 min [mean value from two independent assess-
ments]) and informed consent. Exclusion criteria were
severe diseases or interacting disorders (e.g. anaemia,
asthma, other respiratory disorder, decreased cortical
excitability, malignant disease, itchy skin disease, kidney
insufficiency, heart failure, consumptive disorder, acute
fever) and, furthermore, the use of pharmaceuticals with
interaction potential (e.g. hypnotics, sedatives, psycho-
pharmaceuticals, tranquilizer, antihistamines, beta-
adrenergic receptor blockers etc.). Physical examination
and safety laboratory parameters were part of the stand-
ard recruitment process.

Registration of the sleep parameter was performed
by means of a transportable home monitor system
(QUISI: www.axon-gmbh.de). For registration three
electrodes were placed on the forehead. By means of
neural networks, from these records the sleep hypno-
gram was automatically constructed. The results were
printed as a picture (hypnogram) and with arithmetic
values which allow statistical calculations. This methodi-
cal approach had been validated (Ehlert et al., 1998).
Selected patients after being explored underwent a
screening night to estimate sleep latency (time period
between light off and reaching the sleep stage 2: SL2)
which was followed by a second monitored night 1 or
2 weeks later to confirm the initially prolonged sleep
latency. Thereafter patients were enrolled in the study
and received the study medication for the 4 week
treatment period. After finishing the treatment period,
a hypnogram was again registered at home in a third

monitored night. Physical examinations as well as stand-
ard safety laboratory were repeated and adverse events
explored.

The primary outcome was the reduction of the initi-
ally prolonged sleep latency SL 2 (≥30 min). Secondary
variables were wake after sleep onset, sleep efficiency,
relative proportion of the sleep stages, REM latency
and clinical global impression. The median of the sleep
latency in each study group at the end of the treatment
period was compared with that before treatment. The
analysis was performed non-parametrically and two-
sided by means of the Mann-Whitney test in the
intention-to treat collective. Taking into account the
individual instability of the sleep parameters together
with the small number of patients in this pilot study a
value of p = 0.10 was considered statistically significant.
For the secondary outcomes a descriptive data analyses
was performed.

The study medication was either placebo, pure
valerian extract (500 mg valerian extract siccum [Ze 911]
which is part of the fixed extract combination Ze 91019)
or the fixed extract combination (Ze 91019) which
additionally contains hops extract (120 mg hops extract
siccum). Both of the extracts are manufactured by
means of methanol (45% m/m) with a drug–extract
ratio of 5.3:1 for valerian (charge: 206260) and 6.6:1
for hops (charge: 206160), respectively. The three medi-
cations were identical in size and appearance.

The study was handled by one study centre to ensure
equal performance of all the patients, since the number
of patients in this pilot study was limited to 30, i.e.
10 patients in each study arm. The registrations by
means of the transportable recorder were performed
under the usual sleep condition, i.e. at home. The study
protocol was approved by the local ethics committee
(Hessische Ärztekammer: 60/2004) and by the German
authorities (BfArM Nr. 4022772) and got the EudraCT
number: 2005-005296-15 PILOT ZE 91019.

RESULTS

From the 43 patients who were screened, 30 met the
inclusion and exclusion criteria. After giving informed
consent they were randomly assigned into the three
study groups. The demographic data are given in
Table 1 together with the sleep parameters at baseline.
At the end of the treatment period, the complete sets
of sleep parameters from 27 patients were available for
statistical analysis. Two records from a single subject
are given in Fig. 1 which demonstrates the confirma-
tion of the prolonged sleep latency.

After double and independent data compiling and
adjustment, the data file was closed and the random
code broken. The statistical analysis revealed that the
fixed valerian–hops extract combination was significantly
superior to the placebo in reducing the sleep latency 2
(Table 2).

The explorative examination of the secondary out-
comes revealed for slow wave sleep (S3 + S4) and
for clinical global impression (CGI items 1–3) a stat-
istically significant superiority for the fixed valerian
hops extract combination compared with the placebo.
The other secondary outcomes did not reach statistical
significance.
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Patients who received the pure valerian extract even
if they showed some improvement regarding sleep
latency, failed to reach significant superiority compared
with the placebo. The difference regarding sleep latency
2 between the pure valerian and the fixed valerian–
hops extract combination also did not reach significance.

No adverse events were reported for any of the pa-
tients in the different groups which underlined the safety
of the products used in this trial. Safety laboratories
data at baseline and at the end of the treatment period
were within the physiological range.

DISCUSSION

The fixed valerian hops extract combination Ze 91019
was superior to the placebo in patients suffering from
primary insomnia assessed by reduction of the SL 2
which was prolonged at the baseline. Since the sleep
parameters vary from day to day and moreover the
registration technique may also include some uncer-
tainties it was very important to ensure an extended
sleep latency at baseline by repeated measurements.

Moreover the slow wave sleep became also increased
with the fixed valerian hops extract combination. This
finding confirms earlier results obtained in an uncon-
trolled study in insomniacs, in which the identical extract
combination had been used (Füssel et al., 2000).

Sedative actions for both valerian and hops extract
are reported, most frequently prolongation of sleeping
time induced by sedatives or narcotics (Upton, 1999;
Schiller, 2002; Zanoli et al., 2005). The mechanism of
action has not been unequivocally determined so far. A
sedative action can be achieved by either promoting
inhibitory neurotransmission or by decreasing excitatory
neurotransmission in the central nervous system. Under
physiological condition an increasing local concentra-

tion of adenosine in the fronto-basal forebrain reduces
cholinergic neurotransmission in the frontal cortex.
The cholinergic neurotransmission mediates vigilance
(Hobson and Pace-Schott, 2002), i.e. adenosine reduces
the excitatory transmission. Specific lignan derivatives,
which are hydrophilic compounds in a valerian extract,
act as partial agonists at the adenosine A1 receptor
(Mueller et al., 2002). This agonistic action has recently
been confirmed by brain slice experiments (Vissiennon
et al., 2006). Therefore, valerian extract seems also to
reduce the excitatory neurotransmission in the forebrain
and in that way increase the homeostatic drive for sleep.
Interestingly, the methanol valerian extract exclusively
showed this activity at the adenosine A1 receptors whilst
the ethanol extract failed in this respect (Sichardt
et al., in press). This fact may be of interest because
most of the valerian extracts on the market are ethanol
extracts, i.e. in such ethanol preparations compounds
might be active which are different from the lignan
derivatives which work at the adenosine A1 receptors.

For valerian extracts an effect on GABA neurotrans-
mission has been suggested (Upton, 1999). However,
since the valerian extract itself contains GABA this
action is still under discussion (Dietz et al., 2005). With-
drawal symptoms after overdosing on valerian seem to
confirm a possible GABA action (Garges et al., 1998;
Wiener et al., 2003). Very recently a modulation of the
GABA response at the GABA channel by either
valerian extracts or valerenic acid has been reported
(Yuan et al., 2004; Baburin et al., 2006). Since valerenic
acid is bioavailable (Anderson et al., 2005) this might
be another candidate that increases the homeostatic
drive for sleep, i.e. valerian possibly contains two active
compounds.

Despite the confirmed sedating action of the hops
extract (Schiller, 2002; Zanoli et al., 2005) little is known
on the pharmacological mode of action. Binding experi-
ments showed that methanol hops extract is a ligand

Table 1. Demographic and sleep parameters at baseline. NB: no significant differences across groups in the baseline parameters
(Non-REM – non rapid eye movement sleep)

Treatment group

Parameter Placebo n = 10 Valerian n = 10 Valerian/hops n = 10

Age: years; mean (SD) 41.4 (17.2) 36.1 (12.7) 35.8 (13.2)
Weight: kg; mean (SD) 81.5 (17.8) 74.8 (16.5) 79.3 (10.8)
Height: cm; mean (SD) 178 (5.8) 173.4 (7.5) 178.9 (10.9)
Gender: m/f 6/4 4/6 4/6
Sleep parameter

Sleep latency (min) 64.2 45.9 56.5
Sleep time (min) 414.6 409.2 399.8
Wake (%) 8.86 10.83 6.50
Non-REM S1 (%) 7.20 18.81 5.80
Non-REM S2 (%) 26.58 38.83 39.78
Non-REM S3 + S4 (%) 12.07 7.31 8.7

Table 2. Sleep latency (SL 2) at baseline and after treatment

Baseline 4 weeks treatment Difference
n median (min) n median (min) (min)

Placebo 10 64.2 8 69.7 5.5
Valerian Ze 911 10 45.9 10 23.8 22.1
Valerian/hops Ze 91019 10 56.5 9 12.0 44.5*

* Significant.
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Figure 1. Two records from an insomniac with delayed sleep latency at baseline to confirm inclusion criteria (a, b) and the result after
4 weeks treatment (c).
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In conclusion the fixed valerian hops extract com-
bination was superior to the placebo in shortening a
previously extended sleep latency in patients suffering
from primary insomnia and without any safety concern.
The extract combination supports physiologically sleep
and works as a gradual onset hypnotic, which takes
some time to create full action. This is in contrast to
the immediate onset hypnotics, such as benzodiazepine,
which carry safety concerns (Holbrook et al., 2000;
Vignola et al., 2000). Therefore, the fixed extract com-
bination may be particularly useful in long term insom-
nia or in elderly patients.

for melatonin receptors (Abourashed et al., 2004).
Melatonin dropped the body core temperature (Wyatt
et al., 2006). An identical action can be evoked by the
hops extract and, moreover, this drop in temperature
can be blocked by the melatonin antagonist lucindole,
indicating that the hops extract used might mimic
the melatonin action (Butterweck et al., 2007). If this
assumption can be confirmed further, hops might be
regarded as a suppressor of the bright light triggered
circadian promotion of wakefulness, which is com-
parable to the physiological function of endogenous
melatonin.
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