
Cranberry (Vaccinium macrocarpon)
and Urinary Tract Infection

By Marjorie Alschuler, PhD, and Melinda Ring, MD

SINCE THE EARLY 20TH CENTURY, THE HEALTH BENEFIT MOST

attributed to the cranberry is its role in maintaining urinary tract
health. The International Food Information Council surveyed con-
sumers in 1998 and found that 47% associated cranberry juice with
urinary tract health. 

Some physicians suggest drinking cranberry juice to avoid uri-
nary tract infection (UTI).1 However, Cochrane reviews of studies
of the use of cranberry juice or products in the prevention or treat-
ment of UTI consistently have found no evidence of their 
effectiveness.2

Medicinal History
According to legend and accounts by early explorers, the Ameri-

can cranberry was used for both food and medicine by Native Amer-
icans in what was to become New England. They passed their
recipes and cures on to the early colonists. From the 1600s to the
1800s, cranberries reportedly were used for a variety of complaints,
including blood disorders, stomach ailments, liver problems, and
fevers. In the 1800s, cranberries were used by seamen to prevent
scurvy. 

Epidemiology
UTI is a significant health problem, affecting millions of people

each year. Only respiratory infections occur more often. Nearly 20%
of women who have a UTI will have another, and 30% of those will
have yet another. UTI is not as common in men, but can have serious
sequellae if prostate and renal infections develop.3

Pathophysiology
Normal urine is sterile. Infection occurs when bacteria from the

digestive tract, usually Escherichia coli, cling to the opening of the
urethra and multiply. 3 Women are especially prone to UTI, most
likely because a woman’s urethral opening is near sources of bacte-
ria from the anus and vagina. For many women, sexual intercourse
seems to trigger an infection. Several factors that disrupt the normal
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microbial ecology of the vagina promote the develop-
ment of a uropathogen-predominant vaginal flora as
well as a propensity to recurrent UTI (see Table 1). Such
factors include the use of spermicides for contraception,
the recent use of β-lactam antimicrobials, and the post-
menopausal state (when not supplemented by exoge-
nous estrogen).4

UTI also may result from abnormalities of the urinary
tract that obstruct the flow of urine, such as birth anom-
alies, kidney stones, or prostate hypertrophy. Other high-
risk groups include the elderly and persons requiring
intermittent or permanent catheterization due to spinal
cord injuries or other nervous system disorders.3

Traditionally UTI is treated with antibacterial drugs,
but these are expensive, can have side effects, and may
lead to resistance. Therefore, physicians often suggest
additional steps that patients can take on their own to
avoid infection, including drinking cranberry juice.3

(See Table 2). 

Pharmacology
Pharmacologically active ingredients include: pro-

anthocyanidins, which are polymeric, high-molecular
weight compounds that also are found in blueberries;
acids (benzoic, citric, malic, and quinic), which pro-

duce hippuric acid in the urine; and fructose.5 The sin-
gle-strength juice is highly acidic (pH 2.5) and quite
astringent, making the fruit juice unpalatable at full
strength.1

Mechanism of Action
At one time, the bacteriostatic effect of cranberry

juice was thought to result from acidification of the
urine by generating high levels of benzoic acid. But
cranberry does not acidify the urine and current belief is
that cranberry juice works by preventing adhesion of
bacteria to uroepithelial cells. 

Proanthocyanidin inhibits the adherence of p-fimbri-
ated E. coli and fructose inhibits the adherence of type-1
fimbriated E. coli to uroepithelial cells (fimbriae are pro-
teinaceous fibers on the bacterial cell wall that produce
adhesions that attach to receptors on uroepithelial cells).
Proanthocyanidin is thought to be the prevailing
inhibitor since other fructose-containing fruit juices do
not exhibit extensive anti-adhesion properties. When
unable to adhere, the causative bacteria are flushed, pre-
venting their colonization of the urinary tract. Cranberry
juice also may weaken attachment of E. coli to inert sur-
faces, thus controlling biofilm formation (colonization)
on urinary catheters.6

Laboratory Studies
Lee et al tested cranberry juice in vitro to reassess

whether it has true broad-spectrum direct antibacterial
activity.7 They diluted a five-fold concentrate of the juice
with a trypticase soy broth and adjusted the pH to 7.0 to
ensure that results would not be confounded by the acid-
ity of the medium. The antibacterial activity of this mix-
ture was compared to that of plain broth when inoculat-
ed with quality-control strains of seven different bacte-
ria: E. coli, Staphylococcus aureus, Pseudomonas
aeruginosa, Enterococcus faecalis, Klebsiella pneumo-
niae, Proteus mirabilis, and Salmonella enteridis, and
incubated at 35° C. 

Bacterial counts were performed at 90 minutes and
24 hours. In all cases, the bacterial count in the plain
broth was 106-108 times as high as that of the cranberry
mixture. This group is now studying whether sufficient
urinary concentrations of the active ingredients of cran-
berry juice can be achieved. 

Clinical Studies
In 2001, the Cochrane Library published an updated

review of the use of cranberries for the prevention and
treatment of UTI.2 Selection criteria included all ran-
domized or quasi-randomized controlled trials of cran-
berry juice/products for the prevention and treatment of
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UTI in susceptible populations of men, women, or 
children. Data were collected on methods, participants,
interventions, and outcomes: UTI (symptomatic and
asymptomatic), side effects, and adherence to therapy.
For prevention, five trials met the inclusion criteria (four
crossover, one parallel group). Four compared the effec-
tiveness of cranberry juice vs. placebo juice or water,
and one compared the effectiveness of cranberry cap-
sules vs. placebo. The five trials were criticized for their
poor quality ratings and small sample sizes. No trials

met the inclusion criteria for treatment of UTI and no
reliable evidence was found for the effectiveness of
cranberry juice or products for the prevention or treat-
ment of UTI. 

Two small, more recent studies suggest there may 
be effectiveness. A pilot study (funded by Ocean Spray)
of 15 spinal cord injured patients compared the reduc-
tion of bacterial biofilms on uroepithelial cells when
patients consumed three glasses of cranberry juice per
day vs. consumption of three glasses of water per day.8

Cranberry juice intake significantly reduced the biofilm
load of Gram-positive and Gram-negative bacteria to
cells (P = 0.013) compared to baseline. The authors con-
cluded that these findings provide evidence in support of
further, larger clinical trials into the use of functional
foods, particularly cranberry juice, to reduce the risk of
UTI in a patient population highly susceptible to mor-
bidity and mortality associated with drug-resistant
uropathogens. 

Kontiokari et al compared the effectiveness of a cran-
berry-lingonberry juice with Lactobacillus GG drink in
preventing the recurrence of UTI in 150 young (mean
age 30 years) women with UTI caused by E. coli.9 The
subjects had an average of six previous UTIs, and 85%
had taken antimicrobials for a UTI in the year before
enrollment. Subjects were randomly divided into three
groups. Group 1 drank 50 mL of unsweetened cranber-
ry-lingonberry concentrate diluted to 250 mL daily for
six months. Group 2 drank 100 mL of 4 x 1010 colony-
forming units Lactobacillus GG drink five days a week
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Table 1 

Risk factors for urinary tract infection 

Urinary Tract Abnormalities
Urinary stones 
Enlarged prostate 

Birth defects 
Aging-associated abnormalities 

Reduced bladder tone 

Post-void residual urine 
Bladder or uterine prolapse 

Catheterized Patients
Unconscious 
Critically ill 
Elderly 

Nervous system disorders 
Spinal cord injuries 

Suppressed Immune System
Diabetes 
HIV/AIDS

Alteration of the Vaginal Flora
Diaphragm usage 
Spermicidal foam on condoms 
β-lactam antimicrobials 

Non-secretion of ABH blood-group antigens 
(genetically determined) 

Menopause 

Pregnancy
Hormonal changes 
Shifts in position of urinary tract 

Adapted from: Urinary Infections in Adults. National 
Kidney and Urologic Diseases Information Clearing-
house, NIH Publication No. 01-2097, January 1999; 

and Stapleton A. Prevention of recurrent urinary-tract
infection in women. Lancet 1999;353:7-8. 

Table 2 

Recommendations to patients for the 
prevention of recurrent urinary tract infection 

• Drink plenty of water every day. 

• Drink cranberry juice every day. 

• Urinate when you feel the need; don’t resist the urge 
to urinate. 

• Wipe from front to back to prevent bacteria around 

the anus from entering the vagina or urethra. 

• Take showers instead of tub baths. 

• Cleanse the genital area before and after sexual 
intercourse. 

• Avoid using feminine hygiene sprays and scented
douches which may irritate the urethra. 

Adapted from: Urinary Infections in Adults. National 

Kidney and Urologic Diseases Information Clearing-
house, NIH Publication No. 01-2097, January 1999. 



for one year. Group 3 served as an open control group.
The main outcome measure was the first recurrence of
symptomatic UTI. At six months, eight (16%) women in
the cranberry group, 19 (39%) in the Lactobacillus
group, and 18 (36%) in the control group had had at
least one recurrence, reflecting a 20% reduction in
absolute risk in the cranberry group compared to the
other two. 

These two later studies indicate positive results, but
still suffer from major evidence-based limitations
including small sample sizes, no blinding, and different
primary outcomes. None have compared cranberry to
antibiotics.10

NCCAM Research Initiative
The National Center for Complementary and Alterna-

tive Medicine (NCCAM) recently offered to provide
funds for the support of basic and clinical research on
the role of cranberry in the prevention and treatment of
UTI.6

The NCCAM suggested that further research should
be undertaken to: 
• study the effect of cranberry in the prevention of UTI

and as an adjunct to antibiotics in the treatment of
UTI; 

• demonstrate whether cranberry reduces symptomatic
UTI; and 

• conduct randomized controlled trials of longer dura-
tion in a broad array of patient types, especially
younger women with symptomatic cystitis, as well as
other patient groups with recurrent UTI. 
Specifically, the objectives of this NCCAM initiative

are to: 
• conduct phase I/II clinical studies to assess dose,

pharmacology, feasibility, safety, and biological effi-
cacy of a variety of cranberry products to justify more
definitive trials of their safety and efficacy; 

• determine pharmacodynamics and pharmacokinetics
of cranberry study agents in animal and/or clinical
studies; 

• conduct laboratory studies to validate mechanistic
hypotheses; and 

• support the characterization, standardization, and
preparation of cranberry products, as well as prod-
uction of clinical grade materials for testing in clini-
cal trials sponsored by the National Institutes of
Health. 

Formulation and Dosage
The most popular cranberry beverage today is cran-

berry juice cocktail, which is a mixture of single-
strength cranberry juice (at least 25% by volume),

sweetener (sugar, artificial sweetener, or a fruit juice
concentrate, such as grape or pear), water, and vitamin
C.1 Recommended dosage is one glass daily, though
clinical studies have used varying amounts. 

Capsules also are available. Nature’s Herbs® pro-
duces 505 mg capsules containing fresh whole dried
cranberry juice concentrate and 475 mg capsules con-
taining whole cranberry fruit. Suggested dosage for both
is 2-4 capsules three times daily with water, preferably
at mealtimes.11 Some brands indicate that they contain
proanthocyanidins as the active ingredient, though
amounts are not mentioned. Other brands say they have
been tested for bacterial “anti-adherence activity.”12

Safety
Cranberry taken orally in normal food amounts

appears safe, although ingesting large amounts may
result in diarrhea and other gastrointestinal symptoms.
Currently, there is insufficient reliable information avail-
able to assess the interaction of cranberry with dietary
supplements, medications, foods, or laboratory tests.6

Cranberries are safe for pregnant and breast-feeding
women if used as recommended.5

Conclusion
Centuries of anecdotal evidence and several limited

trials point to the efficacy of cranberry products in the
prevention of UTIs. A well-conducted in vitro study
indicated that concentrated cranberry juice demonstrat-
ed antibacterial activity towards E. coli and other bacter-
ial strains. The recent Finnish study of young women
with recurrent UTI was the most significant to date, indi-
cating a 20% reduction of recurrence. Some studies
(though flawed), as well as anecdotal evidence, have
indicated efficacy in reducing the recurrence of UTI in a
variety of age groups and in catheterized patients. But
the current preponderance of evidence does not demon-
strate effectiveness in prophylaxis or treatment. The
NCCAM call for research proposals may lead to a series
of well-designed studies of dosage, pharmacology, fea-
sibility, safety, and biological efficacy of cranberry prod-
ucts in the prevention and treatment of UTI. 

Recommendation
Although prophylactic use of antimicrobial agents is

still the cornerstone of pharmaceutical prevention of
recurrent UTI, the frequency of side effects and the like-
lihood of the emergence of resistant bacteria call for the
use of a safer option. Cranberry juice has been used as
such a preventive. Because it is safe and well-tolerated,
patients with a history of recurrent UTI, elderly and
institutionalized patients, and those with indwelling
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catheters are regularly given cranberry juice for this pur-
pose. Folklore, anecdotal evidence, and even some small
studies appear to point to its success. But scientific 
evidence has yet to be produced. Perhaps the NCCAM-
funded studies will succeed in accomplishing that. Until
then, avoidance of risk factors and antibiotic therapy is
recommended.   v

Dr. Alschuler is Medical Education Specialist, and Dr.
Ring is Clinical Training Attending Physician and Coor-
dinator, CAM Curriculum, Internal Medicine Residency
Training Program, St. Joseph Hospital, Chicago, IL. 
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Resveratrol and Cancers 
of the Prostate and Breast 

By Judith Balk, MD, FACOG 

THE BIBLICAL FIGURE NOAH LIVED TO BE 950 YEARS

old. In Genesis, Noah “planted a vineyard and he
drank of the wine and was drunken.” So did drinking
wine harm Noah or help him? Perhaps he protected him-
self from illness by drinking wine from his vineyard;
perhaps his source of longevity was wine. The wine
Noah drank was likely high in a chemical called 
resveratrol. 

Scientific interest has focused on resveratrol for pos-
sible prevention of coronary heart disease and cancer.
Resveratrol may be the explanation for the “French
Paradox,” a phenomenon of low incidence of coronary
heart disease despite a relatively high-fat diet. Resvera-
trol also has been identified as a possible chemopreven-
tive agent for both breast cancer and prostate cancer. 

This review evaluates the evidence available for
resveratrol as a chemopreventive agent. A MEDLINE
search using the terms “resveratrol” and either “breast
cancer” or “prostate cancer” from 1966 to the present
yielded eight articles on prostate cancer and resveratrol
and 12 articles on breast cancer and resveratrol. 

Source and Identification
Resveratrol (3,5,4’-trihydroxystilbene) is a polyphe-

nolic phytoalexin that is found in both free and conju-
gate forms in high concentrations in grapes, grape juice,
red wine, mulberries, peanuts, and in other plants. It is
found in the skins of grapes, which is why red wine is
higher in resveratrol than white wine. Other wine
polyphenols include phenolic acids (p-coumaric, cin-
namic, caffeic, gentisic, ferulic, and vanillic acid), tri-
hydroxystilbenes (resveratrol and polydatin), and
flavonoids (catechin, peicatechin, and quercetin).1

Resveratrol also is a component of many traditional
Chinese and Japanese medications used for treating
inflammation and cardiovascular disease.2 Resveratrol is
thought to protect plants against fungal infections.3 Its
chemical structure is similar to estradiol and the synthet-
ic estrogen, diethylstilbestrol.4

Pharmacology and Metabolism
Resveratrol exists in two geometrical isomers, the

(E)- or trans-isomer and the (Z)- or cis-isomer.5 Both
isomers are present in red wine, and both appear to have
biologic activity. Polyphenols are absorbed from the
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upper gastrointestinal tract after wine ingestion. They
are distributed in the body, showing an increased affinity
for the heart, liver, and kidney, but chronic ingestion is
necessary to obtain bioeffective concentrations.1 Limit-
ed information is available about the pharmacokinetics
of resveratrol metabolism in the human body. It is
believed that two glasses of red wine could provide a
concentration of resveratrol in which most of the phar-
macologic effects of resveratrol are observed.6

Mechanism of Action
Multiple mechanisms of action have been suggested

for a possible chemopreventive effect. Resveratrol has
been shown to inhibit the growth of both estrogen-recep-
tor positive cells and estrogen-receptor negative cells;6 it
may have both hormonal and non-hormonal effects.
Among the non-hormonal effects suggested, resveratrol
has been found to inhibit cell proliferation and prevent
oxidative damage.3 It appears to inhibit mutagen-
induced cytochrome 1A1 mRNA and related enzyme
activity in breast cancer cells.2 It also can induce apopto-
sis,7 and can inhibit DNA synthesis in prostate cancer
cells.4 Multiple signaling pathways lead to growth inhi-
bition, based on gene expression patterns in prostate
cancer cells in vitro.8 Resveratrol significantly lowered
both intracellular and secreted prostate-specific antigen
in a prostate cancer cell line.9

Hormonal mechanisms are complex, inconclusive,
and not well elucidated, despite many studies investigat-
ing these mechanisms. Resveratrol has been shown to be
an estrogen agonist10 and an antagonist,6 depending on
the dosage,5 and depending on the absence or presence
of estradiol.11 The most likely mechanism appears to be
competitive inhibition, which also has been suggested as
a mechanism for phytoestrogens such as soy. Resvera-

trol may have an antiestrogenic effect because of its
direct competition with estradiol for binding to the estro-
gen receptor.6

Thus, it is possible that the estrogenic milieu plays a
role in the effect seen. In a high endogenous estrogen
milieu, such as premenopause, it is possible that resvera-
trol is an estrogen antagonist and thus protective against
breast cancer. In a low endogenous estrogen state, such
as postmenopause, it is possible that resveratrol could be
an agonist, thus increasing the risk of breast cancer. Of
course, the distribution, binding, and function of the
estrogen receptors would play a role in determining the
ultimate outcome. In prostate cancer cells, resveratrol
has been found to inhibit the expression and function of
the androgen receptor.12

Animal Studies
Most of the research studies on resveratrol are in vitro

studies; few animal studies exist. One study included
both in vitro and in vivo aspects.13 In vitro, resveratrol
inhibited growth of breast cancer cells in a dose- and
time-dependent manner. In vivo, however, resveratrol
had no effect on the length of time for the development
of tumors, tumor growth, or metastasis when adminis-
tered to tumor-bearing mice. It also did not affect body
weight, organ histology, or estrous cycling. However, in
this study, the resveratrol was given intraperitoneally,
rather than orally. It is possible that the actions of resver-
atrol depend on being absorbed through the gut, as it is
in humans. 

Another animal study used oral intake by gavage to
female Sprague Dawley rats.11 The rats were treated
with resveratrol beginning one week prior to treatment
with a carcinogen. Resveratrol reduced carcinogen-
induced mammary tumorigenesis. A different type of
rodent model in the same study found that resveratrol
inhibited the formation of estrogen-dependent preneo-
plastic ductal lesions induced by a mutagen. These stud-
ies show that in these animals, oral intake of resveratrol
may have beneficial effects if used as a chemopreventive
agent for breast cancer. 

Clinical Trials
No prospective clinical trials investigating resveratrol

for chemoprevention of cancer have been published. The
latency of the disease and large sample size necessary
could make a chemoprevention clinical trial difficult.
However, epidemiological studies have been conducted. 

Total alcohol consumption, including beer, wine, and
liquor, has been found to be associated with increased
risk of breast cancer among postmenopausal women but
not premenopausal or perimenopausal women.14 Risk of
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Table

Prices of available resveratrol products 

Product Strength/Size Price 
KAL Resveratrol 25 mg/60 tablets $14.99 

Natrol Inc.
Resveratrol/Protykin 50 mg/60 capsules $18.99 

Source Naturals Inc. 
Resveratrol  10 mg/30 tablets $18.98 

Source Naturals Inc.
Resveratrol 10 mg/60 tablets $35.98 

Vitaline Formulas
Resveratrol Forte 400 mcg/60 tablets $21.80 

Source: Online dietary supplement suppliers 



fatal breast cancer data were presented by these investi-
gators for menopausal status and total alcohol consump-
tion, but the type of alcohol consumed was not noted.
Alcohol has been shown to raise estrogen concentra-
tions, and this might be the source of the increased
breast cancer risk; however, the data on resveratrol as an
agonist/antagonist also were consistent with post-
menopausal women being affected (an agonist effect)
and premenopausal women not being affected (an antag-
onist effect). 

The Harvard Alumni Health Study investigated the
effects of alcohol consumption on the risk of prostate
cancer.15 Both wine and beer consumption were not sig-
nificantly associated with prostate cancer, but moderate
liquor consumption was associated with a significant 61-
67% increased risk of prostate cancer. Wine did not
appear to be protective. 

Adverse Effects and Drug Interactions
No adverse effects were noted in the animal studies.

Obviously, red wine has alcohol, and alcohol is not 
free of risks. Studies using grape juice have not been
published, but grape juice and de-alcoholized wine also
have been reported to contain high concentrations of
resveratrol.2

Formulations and Dosage
The amount of wine and dosage of resveratrol that is

likely to be beneficial to prevent breast or prostate can-
cer is unknown. In one rat study, rats received 10 mg/kg
and 100 mg/kg of resveratrol; the low dose did not differ
from the control in tumorigenesis, but the high dose
showed reduced tumorigenesis.11

See Table for prices of available resveratrol products. 

Conclusion
The literature on resveratrol is still in its infancy.

Dosage, type of formulation, risks, and benefits all need
to be better delineated. It is quite possible, however, that
consumption of resveratrol could be beneficial. Accord-
ing to Basly, “the pharmacokinetic behavior of resvera-
trol could insure a non-proliferative and antiestrogenic
intracellular concentration of resveratrol. More com-
plete studies are needed to evaluate its role as a dietary
substance.”5

Recommendation
As with many other facets of life, moderation is key.

Because the dosage of resveratrol for chemoprevention
is unknown, and because the issue of agonism/antago-
nism for hormone receptors is controversial, the use of
resveratrol supplements for chemoprevention of breast

or prostate cancer cannot be recommended at the present
time. The data are not complete on risks or benefits
regarding cancer chemoprevention, although moderate
consumption of wine likely provides cardiovascular
benefits.16 v
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Flower Remedies 
for Stress Relief 
By Georges Ramalanjaona, MD, DSc, FACEP, MBA

PRACTITIONERS USING FLOWER REMEDIES, ALSO KNOWN

as flower essences (FE), aim to treat various emo-
tional states. Although the therapeutic use of flowers is
not new, modern flower therapy began with work of an
English physician, Dr. Edward Bach, in the early 1930s.
He theorized that negative emotions predispose to ill-
ness, and his FE therapy was aimed at treating underly-
ing psychological and emotional problems associated
with disease, rather than treating the illness itself.1,2

In the United States, contemporary practitioners from
many different fields—primarily allied health profes-
sionals and non-clinician healers—are utilizing flower
remedies as part of a holistic approach to treat different
ailments such as stress, anxiety, and depression.3

Preparation of Flower Remedies
There are two known methods of preparing FE: the

solar and boiling methods. The choice of each method
depends upon the specific season in which a particular
plant blossoms, and the availability of adequate sunlight.

In the solar method, intact flowers are gathered and
protected with grass. The blossoms then are placed in a
clear glass bowl full of fresh water and are exposed to
sunlight for three hours. At the end of this period, the
blossoms are discarded and the remaining water, with a
specific flower radiation, is conserved. This flower-
infused water is preserved with brandy alcohol, in a one
to one ratio, and then is diluted at a 0.2% ratio to form
FE stock.1,3

In the boiling method, the flowers and twigs are
boiled in water for 30 minutes to create the tincture that
constitutes the mother essence. After this step, the water
is preserved and diluted. 

Mechanism of Action
Because FE are very dilute physically, no convention-

al or western biomedical mechanism of action can
explain their biochemical effect. It is hypothesized,
therefore, that FE act by the principle of energetic reso-
nance: A flow of subtle energy field derived from the liv-
ing plant is imparted to the water through the blossom.
This energy field influences its energetic counterpart in
the human body when FE are ingested.4

FE are reported to improve health by removing nega-
tive stressful states that accompany illness. In this set-
ting, there are two theories that may explain how FE
work: the stress theory and the immune therapy.1,4

The stress theory stipulates that a build-up of negative
emotions places additional stress upon the human body,
resulting in increased heart disease and decreased diges-
tive function. FE transform negative emotions and
behavior into positive ones. 

The immune theory implicates the effect of excess
negative emotions on immune function, which reduces
the ability of the human body to heal itself. Clinical
studies have shown that a person’s psychological and
emotional states influence physiological function of the
body by stimulating or suppressing stress hormones and
immune cell activities.5 FE are selected according to the
personality and emotional states of the users. 

With either theory, a patient can use a self-adminis-
tered questionnaire to analyze and identify his/her emo-
tional imbalances, and thus choose which FE would be
suitable for his/her specific conditions. 

Clinical Studies
Anecdotal case reports comprise the majority of pub-

lished literature on FE. Only a few randomized clinical
trials have tested the effectiveness of FE in stress relief
(see Table).

The first randomized double-blind placebo-controlled
trial demonstrated the effectiveness of FE (level of evi-
dence I on a scale of I-III).6 The author used a total of 39
subjects, ages 19-45 years (mean 27 years), evenly dis-
tributed by gender, and randomly assigned to three treat-
ment groups (group 1 received no FE, group 2 received
four FE, group 3 received seven FE) for six weeks. 

The main hypothesis studied was the FE effect on the
subjects, independent of the person’s belief system.
Measurements of FE efficacy were done by Adjective
Check List (ACL), Luscher Color Test (LCT), and Post-
Experimental Questionnaires (PEQ). The ACL is a self-
administered test of 300 adjectives that are associated
with the number of essences received. The LCT meas-
ures the emotional well-being of a subject as defined by
the average rank sum of brown, black, and gray colors.
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Both ACL and LCT were taken at three-week intervals
during six weeks. 

Results showed that FE significantly improved self-
understanding and self-acceptance, increased humor,
creativity, and sexuality in groups 2 and 3 when 
compared to group 1 (P < 0.05). In the ACL test, the
adjectives that significantly distinguished group 3 
were “self-controlled” and “unemotional” (P < 0.01, P <
0.05) vs. group 1, and “witty” in group 2 vs. group 1.
Results in the LCT and PEQ indicated that group 2
increased in well-being and sexuality, but group 3 expe-
rienced a significant reduction in well-being (P < 0.05)
vs. group 1. 

The authors concluded that FE operated independent-
ly of the user’s belief system, and in selecting FE for
personal growth four or less were recommended, where-
as for stress relief four or more were indicated. 

In a larger but uncontrolled trial, Campanini used a
before-and-after design (evidence level II) to evaluate
the effect of a FE treatment program on 115 patients
with symptoms of anxiety and depression for four
months.7 Results displayed a significant symptomatic
improvement (P < 0.05) in 89% of patients with anxiety
within 3-4 weeks as evaluated by psychological coun-
selors. A separate analysis of patients’ initial trust about
FE treatment did not indicate any undue influence on the
study outcome. 

A recent study by Cram examined the clinical effica-
cy of FE as an adjunct in the treatment of mild-to-mod-
erate depression.8 He used a time-series design (evi-
dence level II) with 12 patients who were treated with
“usual care” (psychotherapy and nutritional support) for
one month followed by three months of usual care and

FE therapy. During the FE phase, patients were offered
an average of eight different FE, a maximum of 5-6
essences were used at any given time per patient. Results
showed that FE therapy significantly reduced (P <
0.0001) depressive rating by 50% in both Beck depres-
sive inventory and Hamilton depressive scale at one
month and three months.9,10

Current limitations of these clinical trials include
small numbers of participants, lack of standardized FE
treatment, and short duration of study. 

Ongoing Study
In an ongoing randomized controlled trial of 24 sub-

jects in an induced stress situation, Cram showed that
FE (five-flower formula) significantly decreased physio-
logical stress response as measured by paced serial arith-
metic task compared to placebo group.11 The Flower
Essence Society (www.flowersociety.org) is conducting
this trial. 

Adverse Effects
In published clinical trials, FE did not produce any

physical or psychological dependency, or known side
effects when used alone or combined with any other
treatment of traditional medicine.2-4

Contraindications and Precautions
Because FE are preserved in brandy, caution should

be exercised by alcoholics, patients who are allergic to
alcohol, patients with hepatic damage or liver disease,
and those who object to its use on religious/moral
grounds. Also, one should be careful about drinking FE
on an empty stomach, despite the small quantity. 
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Table 
Clinical trials of flower remedies in stress relief 

Study Patients Design Treatment Results
Weisglas6 31 Randomized, double- Two treatment groups Statistically significant 

blind, placebo- vs. placebo improvement of self-selected 

controlled adjective checklist in treatment 
groups vs. placebo 

Campanini7 115 Before-and-after Flower essence program 89% of patients showed short-

for three months term improvement in anxiety 
Cram 8 12 Quasi-experimental Each patient used a mean Flower therapy produced a 50% 

(time series) of eight flower remedies decrease in both depression 

for three months scales 
Walach et al3 61 Randomized, double- Bach flower remedies vs. No significant difference 

blind, placebo- placebo group between the groups in test 

controlled with partial anxiety inventory 
crossover



In one small clinical study, FE did not display any
interaction with antidepressant drugs such as selective
serotonin-reuptake inhibitors, although this interaction
is possible.8

The safety of FE among children and pregnant
women has not being studied and is thus unknown. 

Dosage and Formulation
FE are taken orally from a dropper bottle, usually

four drops four times a day for one to several months.
FE can be applied externally either in liquid or cream
form when they cannot be ingested. 

FE are sold commercially in 5 mL stock bottles. To
make a remedy, a patient can fill a one-ounce glass with
water and add two drops of FE. A patient can drink up to
four glasses a day for optimal effect. 

Combinations of FE remedies can be dispensed to
maximize effectiveness; however, as a rule of thumb,
patients are cautioned not to mix more than 5-6 reme-
dies at once. Mixing more than six may diminish the
effect of each. 

Conclusion
Based on results of preliminary clinical trials, FE

could be used as an adjunct for symptomatic treatment
of anxiety and stress. FE appear to be safe and effective
for stress relief in preliminary, very small, short studies,
but these studies are so imperfect that they cannot tell
the whole story. 

Recommendation
Due to the limited number of well-designed clinical

trials, and the absence of trials against standard treat-
ment, flower essences cannot be recommended for pri-
mary symptomatic relief of stress. Recommend further
investigation to interested patients   v

Dr. Ramalanjaona is Associate Chairman for Acad-
emic Affairs, Department of Emergency Medicine, Seton
Hall University, School of Graduate Medical Educa-
tion, South Orange, NJ; and Director of Research, Divi-
sion of Emergency Medicine, St. Michael’s Hospital,
Newark, NJ. 
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CME Questions 
31. It is currently believed that cranberry juice prevents urinary

tract infection (UTI) by: 
a. acidifying the urine. 
b. preventing adhesion of bacteria to uroepithelial cells. 
c. improving urine flow. 
d. altering the vaginal flora. 

32. Risk factors for recurrent UTI include all of the following
except: 
a. hormonal changes of pregnancy. 
b. bladder or uterine prolapse. 
c. diaphragm usage. 
d. diabetes. 
e. morbid obesity. 

33. To prevent recurrent UTI, patients should be advised to: 
a. bathe daily. 
b. douche after intercourse. 
c. wipe from front to back. 
d. use condoms with spermicidal foam for contraception. 

34. The French Paradox is: 
a. the high incidence of obesity despite a low-fat diet. 
b. the low incidence of obesity despite a high-fat diet. 
c. the low incidence of coronary heart disease despite a high-fat

diet. 
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35.Resveratrol is found in: 
a. grapes. 
b. red wine. 
c. mulberries. 
d. All of the above 

36.Resveratrol may function as an estrogen receptor: 
a. agonist. 
b. antagonist. 
c. Neither an agonist nor an antagonist 
d. Both an agonist and an antagonist. 

37.Flower remedies and essences (flower-infused water, also
known as FE) are used for symptomatic relief of stress. 
a. True 
b. False 

38. In the first randomized clinical trial demonstrating the effec-
tiveness of FE, the author concluded that FE for symptoms of
stress are: 
a. safe. 
b. effective. 
c. both safe and effective. 
d. neither safe nor effective. 

39. Because ethyl alcohol is added to some FE, caution should be
exercised by those patients with which of the following condi-
tions who use FE? 
a. Alcoholism 
b. Hepatic damage or liver disease 
c. Concurrent selective serotonin-reuptake inhibitor administration 
d. All of the above 
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Clinical Briefs
With Comments from John La Puma, MD, FACP

Melatonin 
for Jet Lag

Source: Herxheimer A, Petrie KJ. Mela-
tonin for the prevention and treatment of jet
lag. Cochrane Database Syst Rev 2002;(2):
CD001520.

JET LAG COMMONLY AFFECTS AIR

travelers 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. 

To assess the effectiveness of oral
melatonin taken in different dosage reg-
imens for alleviating jet-lag after air
travel across several time zones, the
authors searched the Cochrane Con-
trolled Trials Register, MEDLINE,
EMBASE, PsychLit, and Science Cita-
tion Index electronically, and the jour-
nals Aviation, Space and Environmental
Medicine, and Sleep by hand. They
searched citation lists of relevant studies
for other relevant trials and asked prin-
cipal authors of relevant studies about
unpublished trials. Reports of adverse
events linked to melatonin use outside
randomized trials were searched for sys-
tematically 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 U.S. Food and Drug Administration.
Randomized trials in airline passengers,
airline staff, or military personnel given
oral melatonin compared with placebo
or other medication were reviewed. The
authors looked for outcomes of subjec-
tive rating of jet lag or related compo-
nents, such as subjective well-being,
daytime tiredness, onset and quality of
sleep, psychological functioning, dura-
tion of return to normal, or indicators of
circadian rhythms. 

Ten trials met the inclusion criteria.
All compared melatonin with placebo;
in addition, one compared it with a hyp-
notic, 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, Reac-
tions Weekly, and in the WHO UMC
database. 

Nine of the 10 trials found that mela-
tonin, taken close to the target bedtime
at the destination (10 pm to midnight),
decreased jet lag from flights crossing
five or more time zones. Daily doses of
melatonin between 0.5 and 5 mg are
similarly effective, except that people
fall asleep faster and sleep better after 5
mg than 0.5 mg. Doses larger than 5 mg
appear to be no more effective. The rel-
ative ineffectiveness of 2 mg slow-
release melatonin suggests that a short-

lived higher peak concentration of mela-
tonin works better. 

Based on the review, the number
needed to treat is 2. The benefit is likely
to be greater the more time zones are
crossed, and appears to be less for west-
ward flights. The timing of the mela-
tonin 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. 

Melatonin is remarkably effective in
preventing or reducing jet lag, and occa-
sional short-term use appears to be safe.
It should be recommended to adult trav-
elers flying across five or more time
zones, particularly in an easterly direc-
tion, and especially if they have experi-
enced jet lag on previous journeys.
Travelers crossing 2-4 time zones also
can use it if need be. The pharmacology
and toxicology of melatonin needs sys-
tematic study and routine pharmaceuti-
cal quality control of melatonin prod-
ucts must be established. The effects of
melatonin in people with epilepsy and a
possible interaction with warfarin need
investigation. 

n COMMENT 
Aaron H. Burstein, PharmD, a phar-

macokineticist at the Clinical Center,
Pharmacy Department of the National



Institutes of Health has reported that
“Melatonin should be used cautiously
and/or avoided in patients with autoim-
mune diseases and allergies [potential
for immune system stimulation], 
cardiovascular disease [potential for
coronary artery vasoconstriction in ani-
mal models], depression [exacerbation
of dysphoria], and neurologic condi-
tions including epilepsy ... administra-
tion with fluvoxamine, a known
inhibitor of CYP1A2 and CYP2C19,
resulted in great increases in melatonin
concentration.” 

Melatonin’s interactions with chlor-
promazine, benzodiazepine, and suc-
cinylcholine have been documented, as
have quality problems with many
tablets.1

Nevertheless, this top-of-the-science
review confirms what many travelers
have already discovered: For jet lag,
melatonin works if taken correctly, in
small doses.

Recommendation
Recommend melatonin products that

have USP, DSVP, or NSF on the bottle,

and have passed consumerlab.com 
tests for purity and quality; and to
patients who do not take and who are
unlikely to take the medications out-
lined above. Daily doses should not
exceed 5 mg v

Reference 
1. Hahm J, et al. Comparison of mela-

tonin products against USP’s nutri-

tional supplements standards and

other criteria. J Am Pharm Assoc

1999;39:27-31. 

136 November 2002

In Future Issues:
Nuts for the Treatment of Hypercholesterolemia: 

Seeds of Change?

Ayurveda for Rheumatoid Arthritis


