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Abstract: A pilot study with a fixed extract combi
nation Ze 91019 of valerian and hop was conduct
ed in 30 patients suffering from mild-moderate,
non-organic insomnia. The diagnosis was con
firmed by polysomnographic standard examina
tions. The patients were treated with 2 tablets in
the evening. Each tablet contains 250 mg valerian
extract and 60 mg hop extract. A polysomno
graphic re-examination after 2 weeks of treatment
revealed declines in the sleep latency and the
wake time. As a consequence the sleep efficiency
increased. Sleep stage 1 (S1) was reduced and the
slow wave sleep increased. In addition, the pa
tients judged their being refreshed in the morning
by assigning a rating of 1 to 6. They reported an
improvement after 2 weeks of treatment. No ad
verse events were observed. Based on these find
ings a pivotal study can be designed.
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INTRODUCTION

Sleep disorders with a prevalence of 20-30% are
one of the most frequent health problems in west
ern industrialized countries (Hajak and Rüther
1995). Long-term insomnia may be related to defi
cits in alertness as weil as performance and, in ad
dition, might influence workplace productivity
(Langer et a1.1999). Insomnia has been statistically
associated with various illnesses, including disor
ders of cardiovascular, respiratory, gastrointesti
nal, renal and musculoskeletal systems. Moreover,
in elderly men the mortality risk increases particu
larly related to insomnia (Pollack et a1. 1990). For
therapeutical reasons herbaI medicinal products
are often used, particularly for poor sleepers or
patients, who suffer from mild-moderate sleep dis
order, however, clinical efficacy based on pivotal
studies is not weil documented.

Since most patients with sleep disorder under
estimate the sleep they may get and overestimate
the amount of time it takes them to fall asleep,
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objective assessment of the sleep pattern is very
important. In addition, such studies have to be
performed on patients who really suffer from in
somnia because healthy people may exhibit differ
ent changes in response to treatment. Sleep pat
tern are recorded with the use of polysomnogra
phy for the objective evaluation of sleep disorders
(Schulz 1997, Hajak and Rüther 1995). In such
re cords disorder of initiating sleep, i.e., prolonged
sleep latency, or maintaining sleep, i.e., increased
waking time within the period of sleep, can clear
ly be seen and, moreover, an efficient treatment
can objectively be assessed.

Among other substances, valerian either alorie
or in combination with, e.g., hops is traditionally
used for the treatment of sleep disorders. The
clinical efficacy is mostly based on casuistics and
documentations of use. Particularly the feeling of
being res ted and more efficient on the following
day is frequently reported by the affected patient
(Balderer and Borbely 1985, Dressing et a1. 1992,
1996, Lataster and Brattström 1996, Leathwood et
a1. 1982, Leathwood and Chauffard 1985, Schutz et
a1. 1994)

No individual effective constituents have be
come known to date for both plant extracts
(Boclesheim and Hölzl 1997, Bos et a1. 1996,
Grusla et a1. 1986, Hölzl 1992, 1996; Krieg1stein
and Grusla 1988, Wagner et al. 1980, Wohlfart et
a1. 1983), so that the full extract must be regarcled
as the active substance. Pharmacodynamic effects
in both behavioral experiments (Andreatine and
Leite 1994, Brattström 1996, Hiller and Kato 1996,
jakovljevic et a1. 1996, Lee et al. 1993, Leuschner
et a1. 1993, Morgenstern 1998) and human beings
are reported (Vonderheid-Guth et al. 2000).

An interaction with the GABA-ergic system is
suspected to be the action principle. Valerian arid
hops extracts bind to GABA receptors (Cavadas et
a1. 1995, Blätter and Schoch 1994) Both extracts
contain suitable amino acids (Lapke et a1. 1993,
Lapke 1997, Santos et a1. 1994). Thus far, howev
er, it has not been clarified whether the extracts
contain additional constituents that also bind to
GABA receptors, apart from these amino acids.
Nevertheless, the amount of transmitter in the syn
aptic: eleft seems to be moclulated (Cavadas et
a1.1995, Santos et a1. 19948., 1994b). Polysomno-



3b6 EUROPEA:" JOURNAL OF MEDICAL RESEARCH September 18, 2000

graphic data in patients suffering from primary in
somnia are also in favour of that GABA mecha
nism (Rodenbeck et al. 1998).

A different valerian extract, without any affinity
for the GABA receptor, showed marked binding
affinities for u-cpiate receptor and the 5-HT1A re
ceptor (Bodesheim and Hölzl 1997) Whether such
extract are suitable for treating sleep disorders,
however, has not been demonstrated. A competi
tive interaction between an ethanolic valerian ex
tract and melatonin at cerebellar melatonin recep
tors in humans was reported recently (Fauteck et
al. 1996). Preparations, which, in contrast, were
obtained as a pure aqueous extract, were not ca
pable of displacing melatonin from its receptors
(Piets et al. 1996). Again, whether such displace
ment of the melatonin is necessary at all for the
treatment of sleep disorders still remains to be
seen, because sleep disorders were successfully
treated with pure aqueous valerian extracts as
well (Balderer and Borbely 1985, Leathwood et al.
1982, Leathwood and Chauffard 1985).

Casuistic reports from empirical medicine refer
to shortening of the sleep initiation latency and an
increase in sleep efficiency by herbal extracts.
Both of the effects were substantiated by measur
ing the motor activity with an actinograph
(Leathwood and Chauffard 1985). In "poor" sleep
ers, polysomnographic records did not reveal
acute effects, however, after one week of treat
ment a shortening of sleep stage 1 and an in
crease in slow-wave sleep (S3 and S4) were seen
(Schulz et aL 1994). A recently completed double
blind, randomized, arid placebo-controlled study,
in which the effects of the fixed extraet cornbina
tion (Ze 91019) were recorded in patients with
psycho-physiological insomnia, showed a prolon
gation of the S2 and a reduction of the S4 sleep
phase after 2 weeks of treatment (Rodenbeck et
al. 1998). Polysomnographic records of cornbina
tions of valerian with either balm or passionflow
er, confirmed efficient treatrnent in mild-moderate
sleep disorders (Dressing et al. 1992, 1996, Thom
et al. 2000). Neither valerian preparations nor its
combinations with hops, balm or passionflower,
caused hangover or negatively affected vigilance
and cognitive performance (Gerhard et al. 1996,
Kammerer et al. 1996, Lataster and Brauström
1996, Thom et al. 1998).

The purpose of the present work was to objec
tify a response to treatment with the fixed valer
ian-hops extract combination Ze 91019 in patients
with mild-moderate insomnia and, moreover , to
provide a basis for estimation the size for a pivot
al efficacy study.

MATERIALS AND METHODS

30 patients with mild-moderate severity of sleep
disorder were recruited for this pilot study out of
150 patiems, originally sent to the sleep laborato
ry for diagnostic reasons.

In addition to the standard anamnesis and clini
cal exarninations the diagnosis was confirmed bv

polysomnography. Only patients who suffered
from mild-moderate, non-organic insomnia were
inc:luded in the pilot study. Accordingly, the pa
tients complained about the difficulty in initiating
and maintaining sleep and about poor sleep qua l
ity. The sleep dis orders occurred at least three
times per week and for at least 1 month. The
sleep disorders caused suffering and affeeted so
cial and occupational competence. The patients
were told that they receive a new plant extract
with improved efficacy. Relevant neurological or
medical clinical pictures and the use of psycho
tropic substances or other medications known to
interfere with sleep were to be ruled out as an
other eause for the sleep disorders.

The patients were examined twice by polysom
nography at an interval of 14 days each with one
night of adaptation before recording, they went to
bed at their usual sleep time. The first examina
tion was used for the objective confirrnation of
the diagnosis. non-organie insomnia. In the exarn
inations, the standard 17-channels were reeorded
(5 EEG Ieads: C3-A2, C4-Al. FPI-A2, FP2-Al, C3
C4; 2 EOG: right and left; 2 EMG: submental and
tibial; ECG, respiration: thoracic, abdominal.
SA02, flow sensor; body position, and snoring mi
crophone) to rule out with certainty particularly
sleep-related breathing regulation disorders, peri
odic limb movement syndrome, or restless legs
syndrome. The individual sleep stages were evalu
ated automatieally using appropriate software
(Schwarzer Company, Comlab 32; version 2.8), ac
cording to the criteria of Rechtschaffen and Ka les.
After this confirrnation, the treatment was started
with 2 tab lets each evening 2 hours before bed
time. Each tabiet contains a fixed extract cornbina
tion (Ze91019) of valerian (250 mg) and hops (60
mg). Treatments for preexisting diseases in 6 out
of the 30 patients (arterial hypertension, coronary
heart disease, bronchial asthma, depression, and
obesity) continued unchanged. The second poly
somnographic examination, 2 weeks after the start
of therapy, was used for the response follow-up.

Parallel to the polysomnographic tracings, the
patient's psychologieal state was also recorded
using a self-assessment; the extent of feeling re
freshed in the morning was evaluated with the use
of ratings from 1 (very good) to 6 (very poor),

The values are given as mean values with their
standard deviations The variables from the poly
graphic studies were compared pairwise for the
biometrie evaluation. The paired t test is robust
for a non-normal distribution. if the number of
cases does not fall below 30. Double-tailed tests
with ( = 0.05 were run. In the event of a border
line significance, the paired Wilcoxon test was
used in addition for corroborarion.

RESUTS

Thirty patients for whorn the diagnosis of mild
moderate, non-organic insomnia was confirmed
by polysomnographic records were enrolled in
the pilot studv, Evaluable polysomnographic trac-



September 18, 2000 ElJROPEAN JOURNAL OF MEDICAL RESEARCH 387

Table 1. Compilation of demographie data (m ± SD) for all examined patients.

Age Height Weight
(years) (em) (kg)

Women (n = 21) 561 ± 10.2 161.2 ± 51 77.8 ± 89

Men (n = 9) 61.2 ± 33 172.7±4.0 81.8 ± 5.2

Duration of sleep disorder
(months)

18.7 ± 8.5

234 ± 8.8

Means are given with the standard deviation (m ± SD).

Table 2. Compilation of the relevant data (m ± SD) from the two polysomnographie examinations before the start of
therapy (Ist night) and after 2 weeks of therapy (2nd night). The variables were eompared pairwise using the t test.
Double-tailed tests with ( = 0.05 were run.

1st night 2nd night
(baseline) (2 weeks)

Total sleep time (min) 3605 ± 568 3842 ± 547

Total waking time (rniri) 307 ± 21.9 138 ± 145

Sleep efficiency (%) 804 ± 79 869 ± 73

5leep latency 1 (min) 296 ± 656 11.1±99

5leep latency 2 (min) 361±27.1 240 ± 144

("sleep initiation time")

Sleep stage 51 (%) 165 ± 96 6.7 ± 51

5leep stage 52 (%) 11.8 ± 11.5 190 ± 109
5leep stage 53 (%) 265 ± 11.7 323 ± 114
5leep stage 54 (%) 21.1 ± 12.1 258 ± 10.4

REM sleep (%) 4.8 ± 8.0 74 ± 6.1

Difference

sign.

sign.

sign.

sign

sign.

sign.

p value

0073

000014

0.0022

0.14

0.014

000015

0034

0.027

0051

0089

Fig 1 Reduction of sleep lutencv (a) and total waking
time (b) after 2 weeks of treatment with Ze 91019.

ings for both examination nights were available
for all patients. The demographie data for the pa
tients are summarized in Table 1. The duration of
the preexisting sleep disorder suggests long-Iast
ing disorders of initiating and maintaining sleep.
Total sleeping time exeeeded 5 hours (Table 2),
therefare the patients were eonsidered to suffer
from sleep disorder with mild-moderate severity.
The majority of patients already had experienees
with various hypnoties sueh as benzodiazepines,
and non-benzodiazepine derivates or had re
eeived autogenie training without lasting thera
peutie response. Befare enrolling in the pilot
study, however, any other sleep disarder treat
ment had to be stopped for at least 2 weeks.

Within the 2 weeks of treatment, the total sleep
time inereased from 360.5 ± 56.8 to 384.2 ± 54.7
min (Table 2), however, this prolongation in sleep
time was not signifieant.

The sleep lateney, i.e., the mean time between
turning off the room light and the first oeeurrenee
of sleep stage 2 (sleep lateney 2), declined signifi
eantly (p < 0.05) within the 2-weeks of treatmerit,
from 36.1 ± 27.1 to 24.0 ± 14.4 min (Fig.La). The
time spent .awake" within the total sleep time,
i.e., the total waking time declined also signifi
eantly (p < 0.05) from 307 ± 21.9 to 13.8 ± 14.5
min (Fig. Lb).
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improved significantly (p < 0.05) from 80.4 ± 7.9 %
to 86.9 ± 7.3% (Table 2). Moreover, if the reduced
Iatency of initiating sleep is additionally included,
the sleep efficiency improved to more than 90 %.

Conclusions on the quality of sleep can be
reached from the distribution of the individual
sleep stages. A significant reduction in sleep
stage 1 (51) is striking; this is the period of transi
tion from waking to sleeping and returning to
waking, with especially easy arousal from sleep.
The reduction of 51 corresponds to the reduction
of the total waking time. In accordance with the
decline in 51, the other sleep stages became pro
longed, i.e., stable, light sleep (52) arid slow-wave
sleep (53 and 54) (Table 2).

The REM sleep portions increased from 4.8±8 to
7.4±6.1% during the 2-week of treatment. Their
relative proportion within total sleep still re
mained too low. Nevertheless, at the time of the
first examination, only 20 of the 30 patients
showed REM sleep portions, whereas after the 2
week of treatment REM sleep portions were re
corded in 26 patients.

The self-assessments of the patients, in which
they estimated feeling refreshed in the morning,
ref1ect the polysomnographic examination find
ings. A total of 24 out of the 30 patients after the
2-weeks of treatment assessed the achieved re
freshed feeling with scores of 1 to 3, whereas the
same assessment before the pilot study was given
by only 17 patients. An additional interview con
ducted after another 4 weeks revealed a sustained
high degree of satisfaction on 26 of the patie nts,
no further polysomnographic records were per
formed.

Patient compliance, determined from tab let
counts, was good; i.e., all prescribed tablets were
apparently taken as directed. No adverse events
occurred in any of the patients.

DrscussrON

The presented results of an open and uncontrol
led study confirm the therapeutic benefit of a
fixed extract combination of valerian and hops
(Ze 91019) in patients suffering from mild-moder
ate insomnia for aperiod of time less than 3
years. It was proven that after 2 weeks of therapy
with the extract combination the sleep latency and
the wake time were significantly shortened and,
as a consequence, the sleep efficiency increased.

Acute effects on sleep latency, i.e., effects dur
ing the first night of treatment, were not derer
mined in the present study. However, in another
study, conducted with the identical extract combi
nation, an acute effect in the first night was not
found (Rodenbeck et al. 1998). Nevertheless,
acute effects are inconsistently reported by others.
A single administration of ·~05 mg of valerian ex
tract, an hour before polysomnographic recording,
caused a shortening in the sleep latency from 48.6
± 29.5 to 31.2 ± 19.1 min (n = 8) (taken frorn
Table 1 in Schulz et al. 1994) in the first night.
This effect disappeared with the continuation of

therapy, this time, however, with 3 x 135 mg of
valerian extract during the day at mealtimes. It re
mains open whether the reduced evening dose
(135 mg) or the changed adntinistration schedule
(1 x 3 vs. 3 x 1) may have contributed to this dif
ference. In an earlier study, which also investigat
ed the effects of an evening dose of 450 or 900
mg of valerian extract on sleep during the follow
ing night, a decline in sleep latency was obtained
by actinometer records (Leathwood and Chauffard
1985). Other investigators using the EEG tech
nique corroborate the shortening of the sleep la
tency for the 900-mg dose (Balderer and Borbely
1985)

The reduction in the sleep latency even for the
first night after the start of treatment thus seems
absolutely possible, but is not reported consistent
ly in the studies. Differences may be related to the
type of extract, the administered amount, arid also
the examined individuals, i.e., whether these were
healthy subjects or patients with sleep disorders,
because subjects with no sleep disorders can not
note changes (Leathwood er al. 1982).

In the present study, the total waking time de
creased significantly during the 2-week therapy,
i.e., the sum of the short waking periods within
the sleep time. Accordingly, sleep efficiency in
creased. Sirnilar findings were observed after
900 mg of valerian extract even on the first night
in younger subjects with no sleep disorders
(Balderer and Borbely 1985), but not in those with
chronic sleep disorders (Rodenbeck et al. 1998).
In "poor" sleepers, however, an improved sleep
efficiency is already found after 1 week of treat
ment (Schulz et al. 1994).

The quality of sleep also changed during the 2
week treatment with the fixed extract combination
of valerian and hops, as follows from the reduc
tion in the 51 stage with a concurrent increase in
52 (moderate depth of sleep) and the deep-sleep
stages 53 and 54. A decline in 51 was expected,
because the waking time, which consists of the
sum of many short waking phases, became short
er. As a result, stage 51 as well, which is inter
posed between waking and sleeping, occurs less
often. The observed reduetion in the 51 sleep
stage confirms the findings in patients with persis
tent sleep disorders (Rodenbeck et al. 1998), who
were treated with the same extract cornbination
(calculated from the data in Table 1). Comparable
findings were also obtained in the l-week treat
ment with 3 x 135 mg of valerian extract (Schulz
et al. 1994). In the first night after the start of
treatment such changes in sleep stages have not
been observed to date (Balderer and Borbely
1982, Dressing et al. 1992, 1996, Rodenbeck et al.
1998, Schulz et al. 1994). At least a few days of
therapy appear to be necessary for an improve
ment in sleep quality. Even geriatric patients, who
complained about disturbed sleep and in whom
corresponding objective signs were markedly
present in the polysomnographic re cords of their
sleep architecture, profited both subjectivelv and
objectively from several weeks of treatment with
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the fixed extract combination of valerian and hops
(Flesch 1997)

The quest ion with regard to the dose required
to achieve acute effects and effects that can be
clearly demonstrated only after several days of
treatment, i.e., persistent effects, cannot be an
swered thus far. This is not unimportant, however,
because dose-related paradoxical effects can also
occur, as was demonstrated in pre-clinical studies
(Leuschrier et al. 1993, Morgenstern 1998). It is
also unclear whether there is a relation between
acute effects and persistent effects and whether
the results obtained as acute effects can be uti
lized for estimating the dose, e.g., for persistent
effects.

If the different research reports on valerian
monoextracts or extract combinations of valerian
with hops, balm and passionflower are taken to
gether (Balderer and Borbely, Dressing et al.
1992, 1996, Lataster and Brattström 1996, Roden
beck et al. 1998, Schulz et al. 1994, Thom et al.
1998), then a sleep-promoting effect and an im
proving effect on initiating and/or maintaining
sleep seem to be substantiated for some of the re
ported preparations according to the current state
of knowJedge. Improvement in sleep architecture
and the feeling of being more res ted and more ef
ficient on the following day, also supports useful
ness of herbaI medical products in mild-moderate,
non-organic sleep disorder. Concerns about safety
appear not to exist for these herbal medical prod
ucts, as all previous investigations have consis
tently confirmed (Gerhard et al. 1996, Kammerer
and Brattströrn 1996, Lataster and Brattström 1996,
Schmidt et al. 1998).

In summary, the fixed extract combination Ze
91019 reduced sleep latency and wake time and
therefore increased sleep efficiency in patients
suffering from mild-moderate, non-organic sleep
disorder within 2 weeks of treatment. Based on
these findings a pivotal study to demonstrate effi
cacy regarding the appropriate guidelines can
now be designed.
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