Treatment of |nsomnia:
An Alternative Approach

Anogja S. Attele, DDS, Jing-Tian Xie, MD,
and Chun-Su Yuan, MD, PhD

Abstract

Insomnia is the most common sleep disorder, and is often associated with significant
medical, psychological, and social disturbances. Conventional medical treatment for
insomnia includes psychological and pharmacological approaches; however, long-term
use of frequently prescribed medications can lead to habituation and problematic
withdrawal symptoms. Therefore, herbal and other natural sleep aids are gaining
popularity, as herbs commonly used for their sedative-hypnotic effects do not have the
drawbacks of conventional drugs. Whether alternative therapies possess activity similar
to conventional therapies needs further evaluation.

(Altern Med Rev 2000;5(3):249-259)

Introduction

Humans sleep approximately one-third of their lives. Scientists do not fully understand
the necessity for sleep, nor the mechanisms for sleep’s physical and mental restoration. Sleep
disruption creates fatigue and suboptimal performance, causing significant medical, psycho-
logical, and socia disturbances.?

Insomnia is a widespread health complaint, and the most common of al sleep disor-
ders.? In the United States, the cost of insomnia, including treatment, lost productivity, and
insomnia-related accidents may exceed $100 billion per year.*s

Insomnia can be defined as the subjective complaint of impairment in the duration,
depth, or restful quality of sleep. It is characterized by one or more of the following problems:
difficulty falling asleep, difficulty maintaining sleep, early morning wakening, and unrefreshing
sleep.® Approximately 35 percent of the adult population have insomnia during the course of a
year. Up to seven percent indicate the insomniais chronic, severe, or both.”® In contrast to the
occasional sleepless night experienced by most people, insomnia may be a persistent or recur-
rent problem with serious complications such as anxiety and depression.” 1011

Sleep Physiology
Natural sleep patterns show considerable individua variability. Most adults are com-
fortable with 6.5-8 hours of sleep daily, taken in asingle period.*
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Normal sleep consists of four to six
behaviorally and el ectroencephal ographically
(EEG) defined cycles of two distinct types:
non-rapid eye movement (NREM) sleep, and
rapid eye movement (REM) sleep. According
to Rechtshaffen, dleep isstaged by determin-
ing the predominant pattern in 30-second “ ep-
ochs” of EEG, muscle, and eye movement
activity.

Stage 1 NREM sleep represents very
light sleep, from which one can be easily
aroused. The predominant EEG pattern is a
low voltage, mixed frequency activity. Stage
2 NREM dleep is defined by the appearance
of steep spindlesor K-complexeson EEG. The
majority of atypical night's sleep is spent in
stage 2. Stages 3 and 4 of NREM dleep are
often referred to collectively as delta sleep or
slow wave sleep.

REM sleep consists of relatively low-
voltage, mixed-frequency EEG activity, some-
what similar to stage 1 or wakefulness, with
the appearance of episodic rapid eye move-
ment. One of the prime characteristicsof REM
seepisalow level of muscle tone.

Etiology and Classification

Insomnia is classified as primary or
secondary, aswell as acute or chronic. Insom-
nia occurs more frequently with aging and in
women.

Primary insomniais sl eeplessnessthat
isnot attributable to amedical, psychiatric, or
environmental cause. The etiology of primary
insomniarelatesin part to psychological con-
ditioning processes. Secondary insomniais a
symptom caused by medical, psychiatric, or
environmental factors.** In secondary insom-
nia the target of treatment is the underlying
disorder.

Acute insomnia is often caused by
emotional or physical discomfort, such as
stressful life events or medical problems of
recent onset. Various substances (caffeine,
nicotine, alcohol, steroids, etc.) can impair
both falling asleep and staying asleep.’®

Chronic insomniacan have multiple and vary-
ing causes,® and can pose a significant thera-
peutic challenge.

Conventional Treatment and Its

Limitations

Conventional treatment for insomnia
can be broadly divided into psychological
treatment and pharmacological treatment.

Psychological Treatment

Psychological or behavioral interven-
tions seek to change habits and beliefs pre-
sumed to maintain insomnia. Psychological
treatment includes: (1) stimulus control
therapy; (2) sleep restriction therapy; and (3)
sleep hygiene education. Most specialists ad-
vocate amulti-dimensional approach, although
pharmacological treatment using hypnotic
agents usually predominates.

Pharmacological Treatment
Benzodiazepines

Benzodiazepines are the most com-
monly prescribed medications for insomnia,
and have demonstrated efficacy in short-term
treatment.? The most common side-effects of
these medications are anterograde amnesia
and, for long-acting drugs, residual daytime
drowsiness.®

Tricyclic antidepressants

Tricyclic antidepressants are al so pre-
scribed for insomnia in doses sub-threshold
for the treatment of depression. Minimal sci-
entific evidence supportsthe efficacy or safety
of thisapproach in the treatment of most types
of insomnia.® Side-effects include anticholin-
ergic effects (urinary retention, dry mouth, and
constipation), cardiac toxicity, orthostatic hy-
potension, and sexual dysfunction.®®

Antihistamines
The active agent in many over-the-
counter medications is a sedating
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antihistamine, which antagonizes central
histamine H, receptors. These nonprescription
medications are only minimally effective in
inducing sleep, and may reduce sleep quality.®
While these medications are generally safe,
they have anticholinergic side-effects.?’

Drug Therapy Limitations

Traditionally, the recommended dura-
tion of hypnotic drug use for the treatment of
insomnia is four weeks.** Long-term use in-
creasesthelikelihood of habituation and prob-
lematic withdrawal symptoms. To date, mini-
mal safety or efficacy data are available to
guide hypnotic use beyond two to three
months, although an estimated 10-15 percent
of patients use these medicationsregularly for
more than one year.'” Hypnotic drugs are of-
ten prescribed long-term to relieve insomnia
in psychogeriatric patients, despite recommen-
dations for short-term use only. Serious side-
effects with long-term prescriptions compli-
cate treating insomnia effectively. The search
continues for the ideal hypnotic —onethat in-
duces sleep rapidly, maintains sleep for the
entire night, and is devoid of next-morning
hangover effects.

Alternative Therapies

Over-the-counter deep aids are becom-
ing popular as an alternative to prescription
hypnotics. Surveys of young adults indicate
approximately 10 percent used nonprescrip-
tion medications in the past year to improve
sleep.® Patients report self-medicating with
herbs, hormones, and amino acidsin an effort
to improve sleep and avoid the unacceptable
side-effects of prescription medications. The
most commonly used botanical sleep aids are
valerian and hops (Table 1); physiological sub-
stances include melatonin and 5-
hydroxytryptophan. In addition, acupuncture
and “low energy emission therapy” may be
effective.

Medicinal Herbs

Valerian (Valeriana officinalis)

In 1996, valerian was one of the 25
best-selling herbs in the United States.® The
use of the rhizome and roots of V. officinalis
asan anxiolytic and sleep aid dates back 1,000
years.*? The U.S. Food and Drug Administra-
tion (FDA) rates valerian as a GRAS (gener-
ally recognized as safe) herb.”® It is listed in
the European Pharmacopea, and iswidely used
as a hypnotic and daytime sedative.?

Valerian contains valepotriates,
valerenic acid, and unidentified aqueous con-
stituents that contribute to the sedative prop-
erties of valerian.? Va epotriates, a 0.5-2 per-
cent mixture of unstable iridoid compounds,
have been identified in valerian. The rhizome
and root also contain 0.3-0.7 percent of a po-
tent-smelling volatile oil containing bornyl
acetate and the sesquiterpene derivatives of
valerenic acid.?! The proportion of these con-
stituents can vary greatly between and within
species.?? The primary active ingredient of
valerian has not been identified.

Valerian has been shown to have dleep-
inducing, anxiolytic, and tranquilizing effects
inin vivoanimal studies and clinical trials. A
placebo-controlled, crossover trial of 128 vol-
unteers reported 400 mg of valerian extract at
bedtime led to improved sleep quality, de-
creased sleep latency, and reduced the num-
ber of night awakenings.® Two other clinical
studies using 400-900 mg val erian before bed
also improved insomnia.?*% In adouble-blind,
cross-over, placebo-controlled trial, subjective
sleep latency and wake time after sleep-onset
were reduced by more than half after a 900
mg dose, with asmaller effect after 450 mg.*
One EEG study reported 135 mg of agueous,
dried extract of valerian, taken three times
daily, improved deltaseep and decreased stage
1deep.?’ Ingenerd, clinical studieswithvale-
rian extracts show the mild hypnotic effects
of valerian decreases sleep latency and im-
proves sleep quality.

Alternative Medicine Review 0 Volume 5, Number 3 0 2000
Copyright©2000 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Page 251




Figure 1. Structure of Ginsenosides Rbl, Rb2, Rc.

Valerian extracts cause both CNS de-
pression and muscle relaxation.?® Sedation
may result from an interaction of valerian con-
stituents with central GABA , receptors.?®
Valerenic acid has been shown to inhibit en-
zyme-induced breakdown of GABA in the
brain, resulting in sedation.* Aqueous extracts
of the root contain appreciable amounts of
GABA, which could directly cause sedation,
but there is uncertainty about itsavailability.3!
Although valerian is effective in producing
depression of the CNS, neither valepotriates,
nor valerenic acid has any activity alone.* It
is possible a combination of volatile oil,
valepotriates, and other constituents are in-
volved.

While valerian has been shown to be
generaly safe, there are concerns about its
quality and efficacy.®* Reports on the
cytotoxicity of valepotriates warrant further
investigation of the possible carcinogenicity

of epoxide groups that act as alkylating
agents.® Patientsusing large doses over severa
years can experience serious withdrawal
symptoms following abrupt discontinuation.
In 1998, a case of cardiac complications and
delirium associated with withdrawal of
valerian root was reported.®

Ginseng

Ginseng root has been used for over
2,000 years for its health-promoting proper-
ties®In recent years, it has consistently been
one of the top ten selling herbs in the United
States.** Results of several studiesindicatethe
effect of ginseng may be, at least in part, re-
lated to maintaining normal sleep and wake-
fulness. Of the several species of ginseng,
Panax ginsendKorean or Asian ginseng),
Panax quinquefoliugAmerican ginseng), and
Panax viethamens{¥/ietnamese ginseng) are
reported to have sleep-modulating effects.
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Constituents of most ginseng species
include ginsenosides, polysaccharides, pep-
tides, polyacetylenic acohols, and fatty acids.®
(Figure 1) Panax vietnamensisontains
ocotillol-type saponins, the major one being
majonoside-R2 (MR2). Most pharmacologi-
cal actions of ginseng are attributed to
ginsenosides.® Except for ginsenoside Ro, the
more than 20 ginsenosidesthat have been iso-
lated belong to afamily of plant steroidsnamed
steroidal saponins.® Thereisawide variation
(2-20%) in the ginsenoside content of differ-
ent species of ginseng.®® Moreover, within a
single species cultivated in two different loca-
tions, pharmacological differences have been
reported.®

Ginseng hasaninhibitory effect onthe
CNS and may modulate neurotransmission. A
mixture of the ginsenosides Rb,, Rb,, and Rc
from Panax ginsengextracts prolonged the
duration of hexobarbital-induced “sleep” in
mice.** Rhee et a reported a Panax ginseng
extract decreased the amount of wakefulness
during a 12-hour light period and increased
the amount of slow wave sleep.”? Ginseng is
known as an “ adaptogen,” capable of normal-
izing physiological disturbances. For example,
Leeet al reported aPanax ginsengxtract nor-
malized the disturbances in sleep-waking
states caused by food deprivation in rats.*
MR2, amajor ocotillol-type saponin isolated
exclusively from Panax viethamensigstores
the hypnotic activity of pentobarbital, which
was decreased by two models of psychologi-
cal stress.*# In a recent double-blind study
investigating the influence of ginseng on the
quality of life of urban dwellers, adaily dose
of 40 mg ginseng extract for 12 weeks signifi-
cantly improved quality of life, including
Sleep.®

There is evidence to suggest one
mechanism for the CNS-depressant action of
ginseng extract and ginsenosides is via regu-
lation of GABAergic neurotransmission.
Ginsenosides have been reported to compete
with agonists for binding to GABA , and

GABA receptors.”” Neuronal discharge fre-
guency in the nucleus tractus solitarius was in-
hibited by Panax quinquefoliunextract,”® and
GABA, receptor agonist muscimol.*® Therever-
sal effect of MR2 and diazepam on the psycho-
logica stress-induced decrease in pentobarbital
deep was antagonized by flumazenil, a selec-
tive benzodiazepine antagonist.*

There are few reports of severe sde-ef-
fects secondary to ginseng, despite the fact that
over six million peopleingest it regularly in the
United States.*® Themost common reported Side-
effects are nervousness and excitation, but these
diminish with continued use or dosage reduc-
tion.*® On the basis of its long-term usage and
the relative infrequency of reported significant
sde-effects, it issafeto concludethat ginsengis
usually not associated with serious adverse re-
actions.®

The recommended daily dosageis 1-2
g of thecruderoot, or 200-600 mg of extracts.™
Asthepossibility of hormone-like or hormone-
inducing effects cannot be ruled out, some au-
thors suggest limiting treatment to three
months.>

Kava Kava (Piper methysticum)

Kava kava is a large shrub cultivated
inthe Pacificislands. Therapeutically, therhi-
zomeof thisherbisused to treat anxiety, stress,
and restlessness;>? often the underlying causes
of insomnia.

The CNS activity of kava kavais due
to a group of resinous compounds known as
kavalactones or kavapyrones.? Sedative, anti-
convulsive, antispasmodic, and central mus-
cular relaxant effects are attributed to kava.>
Studiesin animals show kavakavaextractsand
kava lactones induce sleep and muscle relax-
ation.? Whilethe underlying mechanismisnot
entirely clear, itispossible that kavakavaacts
on GABA and benzodiazepine binding sites
in the brain.® Several relatively short-term
clinical studiesprovidefavorableevidencethat
kava kava is effective in treating anxiety and
insomnia.>®
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Valeriana officinalis
Panax species

Piper methysticum
Passiflora incarnata
Humulus lupulus

Table 1. Medicina Herbs with Sleep-Inducing Effects.

Regulates GABAergic neurotransmission
Regulate GABAergic neurotransmission
Central muscle relaxant

Regulates GABAergic neurotransmission
Unknown

Mechanism of action

As a deep-aid, 180-210 mg of kava
lactones daily are recommended.? It isimpor-
tant to note that ethanol and other CNS de-
pressants can potentiate the effects of kava.>

Passion flower (Passiflora incarnata)

The herb consists of the dried flower-
ing and fruiting top of a perennial climbing
vine (family Passifloraceae). While studies
proving its effectiveness are lacking, it is usu-
ally used for insomnia.?2 Active components
of passion flower may be harmal a-typeindole
alkaloids, maltol and ethyl-maltol, and fla-
vonoids.?? When administered intraperito-
neally to rats, passion flower extract signifi-
cantly prolonged sleeping time.> The princi-
pa flavonoid, chrysin, was demonstrated to
have benzodiazepine receptor activity.*

The usual daily dose is 4-8 g taken as
atea.® Since harmala compounds are uterine
stimulants, passion flower extract is not rec-
ommended for pregnant women. Side-effects
have not been reported.

Hops (Humulus lupulus)

Thedried strobile of Humulus lupulus
isapopular sleep aid. Hops has been used for
centuriesin thetreatment of intestinal ailments,
with more recent use as a sedative-hypnotic.
Active ingredients in hops include a volatile
oil, valerianic acid, estrogenic substances,
tannins, and flavonoids.® The sedative effects
of hops have been demonstrated to induce

Sleep.

The use of hopsfor insomniaasanin-
fusion in tea was reported to have a calming
effect within 20-40 minutes of ingestion.” A
recommended dose is 0.5 g of the dried herb,
or its equivalent in extract-based products,
taken oneto several timesdaily.>! Side-effects
are uncommon, and large doses have been in-
gested safely. It isnot recommended for preg-
nant women or women with estrogen-depen-
dent breast cancer.”®

Physiological Agents
Melatonin

Melatonin, a hormone secreted by the
pineal gland, is considered to be aremedy for
insomnia caused by circadian schedule
changes, such asjet lag and shift work.>® Rapid
travel across several time zones results in a
desynchronization between intrinsic human
circadian rhythm and the local environmental
photoperiod. The severity and duration of re-
sulting sleep disturbance varies, depending on
the number of time zones crossed, direction
of travel, departure time, and age. A clinica
study with flight-crew members who com-
pleted a nine-day New Zealand-LosAngeles-
England round trip reported that subjectswho
received melatonin after arrival had signifi-
cantly less overal jet lag.*®

Night shift workers, during their nights
off, have problems falling asleep. Folkard et
al reported that melatonin increases dleep qual-
ity compared with baseline and placebo in
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night-shift workers.®® Melatonin has also been
shown to have a beneficial effect on the qual-
ity of sleep for elderly patients with insom-
nia.®* Adverse effects of melatonin most com-
monly reported in the clinical trials include
sedation, headache, depression, tachycardia,
and pruritus.®2

Variable melatonin dosages (0.3-5 mg)
and admi nistration timing have been studied.®®
Therefore, optimal effective dosing isunclear.
The mechanisms of action of melatonin are
unknown, but may involve interaction with
melatonin receptors in the suprachiasmatic
nucleus.® M e atonin may have modest efficacy
in insomnia; however, long-term studies ex-
amining both efficacy and toxicity are needed.

L-Tryptophan and 5-Hydroxytryptophan
L-tryptophanisan essential amino acid
that occurs in plants and animals in concen-
trations of 1-2 percent. A dose of 1 g of L-
tryptophan has been reported to reduce sleep
latency by increasing subjective “ sleepiness’
and also decreasing waking time.®* Since this
amino acid isabiochemical precursor to sero-
tonin, it is thought to function by increasing
serotonin in certain brain cells, thus inducing
sleep.®® L-tryptophan was widely sold as a
sleep aid until 1989, when, following the
deaths of 37 healthy people of eosinophilia-
myalgia syndrome after consuming contami-
nated L-tryptophan, FDA recalled the prod-
uct. It iscurrently available by prescription.
5-hydroxytryptophan, the immediate
precursor of serotonin, iscurrently being used
as a deep aid, to treat depression, and as a
weight losstool. A daily dose of 100 mg was
found to increase slow-wave sleep.® Itsclini-
cal efficacy as a sleep aid has yet to be con-
firmed by controlled therapeutic studies.

Other Approaches
Acupuncture

Acupuncture is best known in the
United States as an alternative therapy for
chronic pain. However, in traditional Chinese
medicine, it is commonly employed for the
treatment of insomnia. There are numerous
publicationsin Chinese on the use of acupunc-
ture for insomnia. The literature cited in this
review, however, is restricted to articles in
English.

Clinical reports on acupuncture
therapy verify its efficacy in the treatment of
insomnia in psychiatric patients.®®¢” Con-
trolled, clinical trials demonstrating
acupuncture's effect on insomnia are rare. A
recent study of primary insomniacs treated
with acupuncture showed objective aswell as
subjective improvements in sleep quality.®
Many previous studies provide only subjec-
tive evaluations of sleep. Since acupunctureis
an individualized trestment, controlled stud-
ies are difficult to execute.

Positive effects using scalp, body, and
ear acupuncture points appeared amost im-
mediately after treatment.®® The mechanisms
by which acupuncture treatment modulates
insomnia may be understood in terms of the
general mechanism by which it produces an-
algesia.” Sitesin the CNSwhere acupuncture
signals are integrated also participate in the
regulation of sleep-wake cycles.” Additional
clinical studiesare necessary to elucidate how
acupuncture can reharmonize a disturbed
sleep-wake cycle.

Low energy emission therapy (LEET)
LEET is a method of delivering low
levelsof amplitude-modulated radio frequency
electromagnetic fields to humans. The LEET
device consists of a signal generator,
microprocessor, and amplifier. The signal
generator is connected to amouthpiecethat is
held between the tongue and palate for the
duration of the treatment.”” Results of some
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investigations suggest LEET may be a
potential alternative therapy for chronic
insomnia that is refractory to conventional
treatment. In healthy volunteers, 15 minutes
of LEET treatment induced EEG changes, and
was associated with objective and subjective
feelings of relaxation.”? A double-blind,
placebo-controlled study showed that 12 LEET
treatments over a four-week period improved
the sleep of chronic insomniacs.”™

The mechanism underlying the effect
of LEET ispoorly understood. Low level elec-
tromagnetic fields, like the ones the brain is
exposed to during LEET, affects in vitro and
in vivocalcium release from neurd cells,” and
modifies the release of GABA™ and the con-
centration of benzodiazepine receptorsin the
rat brain.” In addition, low level electromag-
netic fields modify the release of melatoninin
mammals.” Sofar, theadministration of LEET
treatment is confined to sleep disorder centers.
Unlike conventional therapies, LEET may be
administered on an every-other-day basis, and
discontinuation does not appear to induce re-
bound insomnia.” LEET therapy-related side-
effects have not been reported.

Conclusion

Insomnia is the most common sleep
disorder. The inability to attain restful sleep
in adequate amounts exacts a heavy toll. Con-
ventional treatment for insomnia includes
drugsthat exert adepressant effect onthe CNS,
and psychological therapy. Most of the drugs
prescribed for insomnia involve some risk of
overdose, tolerance, habituation, and addic-
tion. As aternative therapies, herbal products
and other agentswith sedative-hypnotic effects
arebeing increasingly sought after by the gen-
eral population. Thesetherapiesarelesslikely
to have the drawbacks of conventional drugs.
How theefficacy of alternative therapiescom-
pares to conventional therapies warrants fur-
ther investigation.

The authors wish to thank to Tasha
Lowell and Rhonda Judkins for their assis-
tance.
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