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Abstract
PURPOSE: In response to mission imperatives, transport aircrews must often sleep at
inappropriate circadian times resulting in inadequate sleep. This study was undertaken to determine
whether either melatonin or zopiclone could facilitate early circadian sleep, and to assess whether
either of these medications would result in a psychomotor performance decrement which would
preclude their use in aircrew.
METHOD: Thirteen subjects from DCIEM completed a double-blind cross-over protocol. All
subjects were assessed for psychomotor performance during 3 drug conditions (placebo, 10 mg
melatonin, and 7.5 mg zopiclone), which were separated by one week. Each of these conditions
involved 2 nights of sleep, back-to-back, with the first night being a normal circadian control sleep
(23:00 h bedtime, arising at 06:45 h), and the second night being an early circadian drug sleep
(drugs at 16:45 h, 17:00 h bedtime, arising at 23:45 h). All subjects were tested for psychomotor
performance, on both nights of each of the 3 drug conditions, pre- and post-sleep. Further, during
the early circadian drug night, all subjects were tested every hour after arising at 23:45 h (24:00 h
until 07:00 h. At the beginning of each psychomotor test session, subjects were asked for their
subjective levels of sleepiness and fatigue.
RESULTS: Relative to placebo (339.5 min) the subjects slept more on melatonin (370.2 min, p <
0.01), and zopiclone (373.3 min, p < 0.01). Performance in serial reaction time (SRT) task (p <
0.001), logical reasoning task (LRT) (p < 0.001), serial subtraction task (SST) (p < 0.02), and
Multitask (MT) (p < 0.03) were impaired for all 3 drug conditions immediately on awakening,
compared with pre-sleep performance, as a result of a sleep-inertia effect. With respect to the
subjective data, sleep inertia effects were evident for sleepiness (p < 0.001), mental fatigue (p <
0.002), and physical fatigue (p < 0.05). For SRT, LRT, and SST, performance recovered to pre-sleep
levels within 1.25 h of awakening, and for MT recovery occurred 2.25 h after awakening. There
were no differences in performance or subjective measures between placebo, melatonin and
zopiclone.
CONCLUSIONS: Both zopiclone and melatonin improved sleep relative to placebo. After sleep
inertia, performance recovered to pre-sleep levels for all tasks and was sustained at that level
throughout the balance of the testing period. There was no impact of melatonin or zopiclone on
performance measures compared with placebo.
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Abstract
BACKGROUND: Jet-lag commonly affects air travellers who cross several time zones. It results
from the body's internal rhythms being out of step with the day-night cycle at the destination.
Melatonin is a pineal hormone that plays a central part in regulating bodily rhythms and has been
used as a drug to re-align them with the outside world.
OBJECTIVES: To assess the effectiveness of oral melatonin taken in different dosage regimens
for alleviating jet-lag after air travel across several time zones.
SEARCH STRATEGY: We searched the Cochrane Controlled Trials Register, MEDLINE,
EMBASE, PsychLit and Science Citation Index electronically, and the journals 'Aviation, Space and
Environmental Medicine' and 'Sleep' by hand. We searched citation lists of relevant studies for other
relevant trials. We asked principal authors of relevant studies to tell us about unpublished trials.
Reports of adverse events linked to melatonin use outside randomised trials were searched for
systematically in 'Side Effects of Drugs' (SED) and SED Annuals, 'Reactions Weekly', MEDLINE,
and the adverse drug reactions databases of the WHO Uppsala Monitoring Centre (UMC) and the
US Food & Drug Administration.
SELECTION CRITERIA: Randomised trials in airline passengers, airline staff or military
personnel given oral melatonin, compared with placebo or other medication. Outcome measures
should consist of subjective rating of jet-lag or related components, such as subjective wellbeing,
daytime tiredness, onset and quality of sleep, psychological functioning, duration of return to
normal, or indicators of circadian rhythms.
DATA COLLECTION AND ANALYSIS: Ten trials met the inclusion criteria. All compared
melatonin with placebo; one in addition compared it with a hypnotic, zolpidem. Nine of the trials
were of adequate quality to contribute to the assessment, one had a design fault and could not be
used in the assessment. Reports of adverse events outside trials were found through MEDLINE,
'Reactions Weekly', and in the WHO UMC database.
MAIN RESULTS: Nine of the ten trials found that melatonin, taken close to the target bedtime at
the destination (10pm to midnight), decreased jet-lag from flights crossing five or more time zones.
Daily doses of melatonin between 0.5 and 5mg are similarly effective, except that people fall asleep
faster and sleep better after 5mg than 0.5mg. Doses above 5mg appear to be no more effective. The
relative ineffectiveness of 2mg slow-release melatonin suggests that a short-lived higher peak
concentration of melatonin works better. Based on the review, the number needed to treat (NNT) is

2. The benefit is likely to be greater the more time zones are crossed, and less for westward flights.
The timing of the melatonin dose is important: if it is taken at the wrong time, early in the day, it is
liable to cause sleepiness and delay adaptation to local time. The incidence of other side effects is
low. Case reports suggest that people with epilepsy, and patients taking warfarin may come to harm
from melatonin.
REVIEWER'S CONCLUSIONS: Melatonin is remarkably effective in preventing or reducing jetlag, and occasional short-term use appears to be safe. It should be recommended to adult travellers
flying across five or more time zones, particularly in an easterly direction, and especially if they
have experienced jet-lag on previous journeys. Travellers crossing 2-4 time zones can also use it if
need be. The pharmacology and toxicology of melatonin needs systematic study, and routine
pharmaceutical quality control of melatonin products must be established. The effects of melatonin
in people with epilepsy, and a possible interaction with warfarin, need investigation.
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Abstract
To compare the impact of various dosage forms of melatonin and placebo on jet lag symptoms, 320
volunteers who had flights over 6 to 8 time zones were recruited for a double-blind, randomized,
placebo-controlled study. The volunteers received either melatonin 0.5-mg fast-release (FR)
formulation, melatonin 5-mg FR formulation, melatonin 2-mg controlled-release (CR) formulation,
or placebo. The study medication was taken once daily at bedtime during 4 days after an eastward
flight. The volunteers completed the Profile of Mood States (POMS), sleep log, and symptoms
questionnaires once daily and the Karolinska Sleepiness Scale (KSS) three times daily prior to
departure and during the 4 days of medication intake postflight. A total of 234 (73.1%) participants
were compliant and completed the study. The FR melatonin formulations were more effective than
the slow-release formulation. The 5-mg FR formulation significantly improved the self-rated sleep
quality (p < .05), shortened sleep latency (p < .05), and reduced fatigue and daytime sleepiness (p
< .05) after intercontinental flight. The lower physiological dose of 0.5 mg was almost as effective
as the pharmacological dose of 5.0 mg. Only the hypnotic properties of melatonin, sleep quality and
sleep latency, were significantly greater with the 5.0-mg dose.
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Abstract
Melatonin has chronobiotic properties in humans. It is able to phase shift strongly endogenous
rhythms, such as core temperature and its own endogenous rhythm, together with the sleep-wake
cycle. Its ability to synchronize free-running rhythms has not been fully investigated in humans.
There is evidence for synchronization of the sleep-wake cycle, but the available data suggest that it
is less effective with regard to endogenous melatonin and core temperature rhythms. When suitably
timed, most studies indicate that fast release preparations are able to hasten adaptation to phase shift
in both field and simulation studies of jet lag and shift work. Both subjective and objective
measures support this statement. However, not all studies have been successful. Careful evaluation
of the effects on work-related performance is required. When used to alleviate the non-24-h sleepwake disorder in blind subjects, again most studies report a successful outcome using behavioral
measures, albeit in a small number of individuals. The pres suggest, however, that although leepwake can be stabilized to 24 h, entrainment of other rhythms is exceptionally rare.
melatonin rhythm light shift work jet lag blindness
Articles citing this article
- Melatonin and Human Chronobiology Cold Spring Harb Symp Quant Biol January 1, 2007 72:
623-636
Abstract Full Text (PDF)
- Advancing Human Circadian Rhythms with Afternoon Melatonin and Morning Intermittent Bright
Light J. Clin. Endocrinol. Metab. January 1, 2006 91: 54-59 Abstract Full Text Full Text (PDF)
- How to Trick Mother Nature into Letting You Fly Around or Stay Up All Night J Biol Rhythms

August 1, 2005 20: 353-365
Abstract Full Text (PDF)
- Melatonin: Characteristics, Concerns, and Prospects J Biol Rhythms August 1, 2005 20: 291-303
Abstract Full Text (PDF)
- The Effects of Low-Dose 0.5-mg Melatonin on the Free-Running Circadian Rhythms of
Blind Subjects J Biol Rhythms October 1, 2003 18: 420-429
Abstract Full Text (PDF)
- Acute and Phase-Shifting Effects of Ocular and Extraocular Light in Human Circadian Physiology
J Biol Rhythms October 1, 2003 18: 409-419
Abstract Full Text (PDF)
- Melatonin Phase-Shifts Human Circadian Rhythms with No Evidence of Changes in the Duration
of Endogenous Melatonin Secretion or the 24-Hour Production of Reproductive Hormones J. Clin.
Endocrinol. Metab. September 1, 2003 88: 4303-4309
Abstract Full Text Full Text (PDF)
- Interactions between Light and Melatonin on the Circadian Clock of Mice J Biol Rhythms August
1, 1999 14: 281-289
Abstract Full Text (PDF)
- Melatonin: Role in Gating Nocturnal Rise in Sleep Propensity J Biol Rhythms December 1, 1997
12: 657-665
Abstract Full Text (PDF)
- Commentary: Evidence for Melatonin as a Circadian Phase-Shifting Agent J Biol Rhythms
December 1, 1997 12: 618-623
Full Text (PDF)
- Safety of Melatonin in Long-Term Use(?) J Biol Rhythms December 1, 1997 12: 673-681
Abstract Full Text (PDF)
«Previous | Next Article»

Table of Contents

This Article
doi: 10.1177/074873049701200616 J Biol Rhythms December 1997 vol. 12 no. 6 604-617
»Abstract Free Full Text (PDF)

References

- Services
Email this article to a colleague Alert me when this article is cited Alert me if a correction is posted Similar articles in
this journal Similar articles in PubMed Download to citation manager Request Permissions Request Reprints
- Citing Articles

View citing article information Citing articles via Web of Science (137) Citing articles via Google Scholar
- Google Scholar
Articles by Arendt, J. Articles by Deacon, S. Search for related content
- PubMed
PubMed citation Articles by Arendt, J. Articles by Deacon, S.
Pubmed/NCBI databases Compound via MeSH Substance via MeSH Hazardous Substances DB MELATONIN
Medline Plus Health Information Traveler's Health
Current Issue
June 2012, 27 (3)

Alert me to new issues of Journal of Biological Rhythms
Submit a Manuscript
Free Sample Copy
Email Alerts
RSS feed

+ More about this journal

Society for Research on Biological Rhythms
Most Read Most Cited
- Light Acts on the Zebrafish Circadian Clock to Suppress Rhythmic Mitosis and Cell Proliferation
- Cellular Requirements for LARK in the Drosophila Circadian System
- Does Pupil Constriction under Blue and Green Monochromatic Light Exposure Change with Age?
- The Circadian Clock Modulates Enamel Development
- The Colony Environment, but Not Direct Contact with Conspecifics, Influences the Development
of Circadian Rhythms in Honey Bees
»View all Most Read articles

HOME ALL ISSUES FEEDBACK SUBSCRIBE RSS
Copyright © 2012 by SAGE Publications

EMAIL ALERTS HELP

Print ISSN: 0748-7304
Online ISSN: 1552-4531

