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Abstract

Background: Extract of globe artichoke (Cynara scolymus) is
promoted as a possible preventive or cure for alcohol-in-
duced hangover symptoms. However, few rigorous clinical
trials have assessed the effects of artichoke extract, and
none has examined the effects in relation to hangovers. We
undertook this study to test whether artichoke extract is ef-
fective in preventing the signs and symptoms of alcohol-in-
duced hangover.

Methods: We recruited healthy adult volunteers between 18 and
65 years of age to participate in a randomized double-blind
crossover trial. Participants received either 3 capsules of com-
mercially available standardized artichoke extract or indistin-
guishable, inert placebo capsules immediately before and after
alcohol exposure. After a 1-week washout period the volun-
teers received the opposite treatment. Participants predefined
the type and amount of alcoholic beverage that would give
them a hangover and ate the same meal before commencing
alcohol consumption on the 2 study days. The primary out-
come measure was the difference in hangover severity scores
between the artichoke extract and placebo interventions. Sec-
ondary outcome measures were differences between the inter-
ventions in scores using a mood profile questionnaire and cog-
nitive performance tests administered 1 hour before and 10
hours after alcohol exposure.

Results: Fifteen volunteers participated in the study. The mean
number (and standard deviation) of alcohol units (each unit
being 7.9 g, or 10 mL, of ethanol) consumed during treat-
ment with artichoke extract and placebo was 10.7 (3.1) and
10.5 (2.4) respectively, equivalentto 1.2 (0.3) and 1.2 (0.2) g
of alcohol per kilogram body weight. The volume of non-
alcoholic drink consumed and the duration of sleep were
similar during the artichoke extract and placebo interven-
tions. None of the outcome measures differed significantly
between interventions. Adverse events were rare and were
mild and transient.

Interpretation: Our results suggest that artichoke extract is not effec-
tive in preventing the signs and symptoms of alcohol-induced
hangover. Larger studies are required to confirm these findings.
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“ S o faint, so spiritless, so dull, so dead in look.”"
Thus did Shakespeare sum up the appearance of
Morton the morning after losing his battle with
King Harry. The terms are equally apt to describe the ap-
pearance of any imbiber the morning after losing a per-

sonal battle with moderation. Alcohol-induced hangover
consists of a varying combination of symptoms’ and may be
due to a combination of ethanol, congeners (e.g., metha-
nol), dehydration, sleep disturbance and psychosocial fac-
tors.’ It has symptomatic as well as objective effects. In the
words of the Bard, alcohol “provokes the desire, but it takes
away the performance.”*

Considering the economic consequences, alcohol-induced
hangover is not a trivial matter. In Britain, for instance, it is
estimated that the associated symptoms account for about
£2 billion (US$3.3 billion) in lost wages, mostly owing to
work missed each year. The estimated costs in Australia are
US$3.8 billion and in the United States US$148 billion.?

Extract of globe artichoke (Cynara scolymus) is promoted
in commercial product information and on the Internet as
having possible beneficial effects for symptoms of alcohol-
induced hangover.”* The therapeutic profile and mecha-
nism of action suggest that it has antioxidant and choleretic
properties.” This supports historical observations that arti-
choke extract may be beneficial for jaundice and liver insuf-
ficiency.” Preclinical investigations imply choleretic activity
and biliary elimination of lipids and bile acids," which
have been confirmed by uncontrolled"" and controlled
clinical studies”® and systematic reviews."”** However, no
rigorous clinical trials have been conducted of the effects of
artichoke extract on preventing or treating hangover symp-
toms. We therefore conducted a study to test whether arti-
choke extract is effective in preventing the signs and symp-
toms of alcohol-induced hangover.

Methods

A randomized, placebo-controlled, double-blind crossover trial
was conducted. We recruited healthy participants from the pool of
volunteers from the Complementary Medicine unit at Peninsula
Medical School, Exeter, UK, by circulated letter. Volunteers were
asked to complete a screening questionnaire of their medical his-
tory and were considered eligible for inclusion if they were healthy
and were between 18 and 65 years of age. Exclusion criteria were
pregnancy, breast-feeding, intestinal disorders, diabetes mellitus,
gallstones, any neurological or psychological conditions, known or
suspected hypersensitivity to alcohol or artichoke, and use of con-
comitant medications except oral contraceptives. Volunteers were
also excluded if they had a history of drug or alcohol abuse or
scored 2 or more points on the validated Short Michigan Alco-
holism Screening Test.” Women of child-bearing potential were
advised to use adequate contraception throughout the study period
and for at least 6 weeks thereafter. All volunteers were instructed
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to refrain from consuming any alcoholic beverages at least 24
hours before the intervention. To induce hangover symptoms but
prevent excessive drinking, all volunteers were required to prede-
fine their alcohol consumption. Specifically, we asked the volun-
teers to “estimate the amount and the kind of alcoholic beverages
that will reliably result in having hangover symptoms the next
day.” We used the UK standard value for a unit of alcohol — 7.9 g
or 10 mL of ethanol (C,H;OH) — to assess alcohol consumption.

Randomization was performed in blocks of 4 by a person un-
connected with the study using computer-generated random num-
ber tables. The investigators were unaware of the block size and
therefore were unable to predict the treatment allocation. The
codes were kept in opaque envelopes under lock at a secure loca-
tion to ensure the concealment of treatment allocation throughout
the trial. The study was designed as a double-blind crossover trial,
and volunteers were randomly assigned to receive first either 3
capsules, each containing 320 mg of commercially available stan-
dardized artichoke extract (LI120) or indistinguishable, inert
placebo immediately before and after alcohol exposure. The daily
dose of 1.92 g of artichoke extract — equivalent to about 48 g of
fresh artichoke’ — has been shown to be safe and potentally effec-
tive'*” and was considered adequate for this study. All participants
attended a restaurant where each received the same pasta dish on
each of the 2 study days before commencing alcohol consumption.
Before alcohol intake the participants were reminded to limit their
alcohol consumption to the predefined quantity. Participants
recorded the type, volume, volume percent alcohol and number of
drinks of all alcoholic and nonalcoholic drinks as well as the time
of going to bed and rising in the morning. According to the
crossover design, participants received the opposite treatment after
a 1-week washout period following the same regimen. Participants
were advised to consume the same type and amount of alcoholic
and nonalcoholic drinks during the second study day. Local ac-
commodation and taxi transfer were provided if required.

The primary outcome measure was predefined as the difference
in hangover scores between artichoke and placebo. In the absence
of an accepted standard instrument for hangover assessment,’ this
score was derived from a set of common hangover symptoms.>” A
list of 29 items was initially pilot tested among the group of volun-
teers. We asked each volunteer to indicate the severity of each
symptom as it is usually experienced during a typical alcohol-in-
duced hangover on a 5-point scale. The 20 items that were rated as
the most severe by the volunteers (Box 1) were used in the final

questionnaire. This questionnaire assessed the severity of each
symptom, and the overall hangover, on 10-cm visual analogue
scales ranging from “not at all” to “as bad as can be imagined.”
Secondary outcome measures were mood and affect (as measured
by the Profile of Mood States (POMS) questionnaire’') and cogni-
tive performance (as measured by tests from the Processing Speed-
Accuracy Test Battery”?). The cognitive performance tests used
were the quantitative-switching test, the Hick 4-choice paradigm
and the odd-man-out letter test. These tests were chosen after de-
tailed consultation with an expert in cognitive performance testing.

The primary outcome measure was assessed at 9 am, 10 hours
after alcohol exposure, on each of the 2 study days. The secondary
outcome measures, blood pressure and heart rate were assessed
1 hour before alcohol exposure and on the following morning.
Body weight and height were measured at baseline only. Compli-
ance was assessed by the primary investigator (M.H.P.), who su-
pervised the intake of the artichoke extract and placebo capsules.
The success of participant blinding was assessed, and adverse
events were recorded. For safety monitoring, all participants were
given a questionnaire the morning after alcohol intake and asked
to record the course of their hangover symptoms during the next
24-48 hours and to indicate the exact time when they resolved.
All assessments were performed at the Complementary Medicine
unit. The study was approved by the University of Exeter Re-
search Ethics Committee and conducted after written informed
consent was obtained from all participants.

The data analyst was blind to the treatment allocation. Analy-
ses were performed according to intention-to-treat principles. For
each variable, participants were grouped according to the se-
quence of intervention (artichoke extract then placebo, or placebo
then artichoke extract). The #-test was used to test for period ef-
fects and treatment-by-period interactions. Normality was tested
using the Shapiro-Wilk test. Primary outcome measures were an-
alyzed for treatment effects using independent samples #-tests to
compare the means of the period differences for the 2 sequences.
Analysis of covariance using baseline scores as the covariate was
used for secondary outcome measures. Not normally distributed
data were tested using the Mann—Whitney U test. A 2-sided
p value of less than 0.05 was considered significant. Missing values
were imputed using the mean values of valid observations. The
sample size was estimated using a standard deviation (SD) of 2.0
and a difference of 1.5 cm on the visual analogue scale, which was
considered adequate in the context of an anticipated sample of

moderately hungover individuals and the

Box 1: Symptoms assessed in hangover questionnaire

Alertness Laziness, fatigue
Clumsiness, uncoordination
Dazed state Loose bowels

Difficulty concentrating Muscle aches

Drowsiness, mental slowness Nausea

Dry mouth Sleepiness
Exhaustion Stomach pains
Headache Thirst

Hunger Trembling hands
Irritability Tremor

Lightheadedness, dizziness

claims being tested.”* A power of 80% for a 2-
treatment crossover trial was suggested when
including 16 participants.

Results

Twenty-five potential volunteers were
assessed for eligibility. At randomization,
6 volunteers decided not to participate,
and 4 were no longer available. The re-
maining 15 volunteers (5 men, 10 wo-
men) were randomly allocated to receive
either artichoke extract or placebo first
and the opposite treatment after cross-
over (Fig. 1). None of the participants
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At baseline, the characteristics of the participants who
received the artichoke extract first were similar to those of
the participants who received placebo first: mean age (and
SD) 42.0 (12.8) and 40.6 (10.2) years; weight 66.2 (8.7) and
72.0 (12.2) kg; body mass index 23.0 (3.2) and 24.3 (3.2)
kg/m® respectively. The predetermined mean number (and
SD) of units of alcohol required to induce hangover symp-
toms was 10.2 (3.2). The actual mean number of units of
alcohol consumed during treatment with artichoke extract
and placebo was 10.7 (3.1) and 10.5 (2.4) respectively,
equivalent to 1.2 (0.3) and 1.2 (0.2) g of alcohol per kilo-
gram body weight (Table 1). All except 3 participants con-
sumed identical amounts of alcohol on both study days. Of
the 3 who did not, 1 drank 3.1 units of alcohol less, and 2
drank 2.2 and 3.6 units more, during the artichoke treat-
ment period than during the placebo period. Alcohol intake
took place over about 4 hours on both days. The mean vol-
ume (and SD) of nonalcoholic drinks consumed was 561.4
(305.2) and 582.9 (291.3) mL and the duration of sleep was
6.9 (0.9) and 7.1 (0.7) hours during treatment with arti-
choke and placebo respectively.

There was no evidence of a treatment-by-period inter-
action in any of the outcome measures. The data for pri-
mary and secondary measures are presented in Table 2.
Five scores for individual symptoms on the hangover ques-
tionnaire and 4 scores for the overall hangover rating were
missing and were imputed. The mean scores for the indi-
vidual hangover symptoms and the overall hangover rating
did not differ significantly between the artichoke extract
and placebo periods. The same was true for the cognitive
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Assessed for eligibility
n=25

Excluded (n = 10)
o Refused (n =6)

Agreed to participate

e Not available (n = 4)

n=15
Artichoke extract Placebo
n=38 n=7
| |
1-wk washout 1-wk washout
period period
Placebo Artichoke extract
n=3_8 n=7
Completed trial Completed trial
n=38 n=7

Fig. 1: Profile of trial. R = randomization.

Table 1: Amounts of alcohol consumed and mean scores for hangover symptoms reported by participants after use

of artichoke extract and placebo

Mean no. of alcohol units Mean amount of alcohol
) (and litres) consumed consumed, g/kg BW Severity of hangovert
Predefined
Participant no. amount of alcohol, Artichoke Artichoke Artichoke
(age [yrl], sex, BMI) no. of units* extract Placebo extract Placebo extract Placebo
134, F, 25.8) 11.4 13.5(1.7) 13.5(1.7) 1.4 1.4 1.9 3.8
2 (48, F, 26.0) 9.8 12.1(1.0) 12.1(1.0) 1.4 1.4 5.0 0.6
3(25,F 21.4) 8.2 11.9 (1.0) 9.7 (0.8) 1.5 1.3 7.7 3.2
4 (57, F, 24.2) 9.8 11.3 (1.4) 11.3 (1.4) 1.3 1.3 2.4 4.4
5(34, F, 21.6) 3.3 5.3(0.4) 5.3(0.4) 0.7 0.7 5.4 1.6
6 (30, F, 29.3) 14.2 12.7 (1.7) 12.7 (1.7) 1.3 1.3 1.5 3.9
7 (33, F, 20.2) 6.0 7.7 (0.5) 7.7 (0.5) 1.1 1.1 1.4 0.1
8(37,F 19.4) 8.8 4.4 (0.4) 7.5(0.6) 0.7 1.2 0.7 3.6
9 (62, M, 28.9) 11.4 15.6 (3.2) 12.0(2.2) 1.5 1.1 4.5 0.9
10 (36, M, 22.4) 13.8 12.2(2.3) 12.2 (2.3) 1.4 1.4 3.7 59
11 (54, M, 19.0) 11.4 11.8 (2.5) 11.8 (2.5) 1.5 1.5 1.6 0.2
12 (37, M, 22.5) 10.9 7.7 (1.4) 7.7 (1.4) 0.8 0.8 2.6 5.6
13 (53, M, 26.3) 15.9 12.8 (2.8) 12.8 (2.8) 1.1 1.1 4.1 6.3
14 (48, F, 23.8) 7.2 9.6 (2.0) 9.6 (2.0) 1.1 1.1 0.5 0.4
15(32, F, 23.0) 11.4 11.6 (2.0) 11.6 (2.0) 1.4 1.4 1.3 2.5

Note: BMI = body mass index, BW = body weight.

*To induce hangover symptoms but prevent excessive drinking, each participant was asked to estimate the amount and kind of alcoholic beverages that would reliably result in
his or her having hangover symptoms the next day. The amount of alcohol was measured in units, with 1 unit being 7.9 g, or 10 mL, of ethanol.
tSeverity indicated as a mean of individual ratings of 20 hangover symptoms (see Box 1) assigned using 10-cm visual analogue scale.
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performance test results, which showed an increase in per-
formance from baseline to post-intervention for individual
tests and for the combined score. The POMS scores indi-
cated increased tension, depression, anger, fatigue and con-
fusion, and decreased vigor, in the post-intervention period
for both artichoke extract and placebo. This is reflected by
the figures for total mood disturbance. There were no sta-
tistically significant differences for any of these outcome
measures between treatments. The assessment of parti-
cipant blinding indicated that, during treatment with
artichoke and placebo, 7 and 6 participants respectively
thought they had received the opposite intervention, 2 and
6 participants were unable to identify their group alloca-
tion, and 6 and 3 participants identified their group cor-
rectly. Compliance was 100% in both groups.

Blood pressure and heart rate measurements remained
largely unchanged throughout the study period: for artichoke
extract, the mean blood pressure and heart rate (and SDs) at
baseline were 124.3/75.4 (17.7/10.9) mm Hg and 69.6 (12.5)
beats/min and after alcohol exposure 120.1/76.8 (15.2/10.0)
mm Hg and 67.5 (8.7) beats/min. The respective values for
placebo treatment were 123.2/75.0 (12.5/7.0) mm Hg and
66.2 (10.3) beats/min at baseline and 118.9/75.4 (13.4/9.0)
mm Hg and 67.5 (8.6) beats/min after alcohol exposure.

One participant reported redness in the face during
treatment with artichoke extract. No adverse events were
reported during placebo administration. The safety moni-
toring indicated no serious adverse events during the
course of experiencing hangover symptoms, which resolved
after 23.1 (SD 15.1) hours and 25.4 (SD 9.8) hours of arti-
choke extract and placebo intervention respectively.

Interpretation

These data suggest that artichoke extract does not pre-
vent the signs and symptoms of alcohol-induced hangover
over and above placebo. There are also some indications
that artichoke extract does not speed up recovery time. The
discrepancy between the data from our randomized con-
trolled trial and other information may be seen as a re-
minder of the power of expectation and make-believe.

Our study had limitatons. We deliberately included par-
deipants from the pool of volunteers from the Complemen-
tary Medicine unit in order to optimize adherence to the
study protocol and at the same time minimize the risk of ex-
cessive drinking. The recruitment strategy resulted in women
being over-represented by 2:1, and thus the sample may not
be representative of the average population who experience
hangover symptoms. In this predominately female sample,
the average ingestion of 1.2 g of alcohol per kilogram body
weight resulted in moderate hangover discomfort (Tables 1
and 2). This is supported by data suggesting hangover symp-
toms in healthy volunteers after acute consumption of 1.0 to
1.4 g of alcohol per per kilogram body weight.*** We did
not have an accepted standard instrument with data for relia-
bility and validity with which to assess the extent of alcohol
hangover. The questionnaire we designed for this purpose
was based on a list of symptoms that had been used in previ-
ous studies™” and that had been pilot tested among the volun-
teers. We believe our approach provided an outcome measure
with adequate face validity.” Background symptomatology
may have confounded the results of the primary outcome
measure. The data for the overall hangover rating, however,

Table 2: Severity of hangover symptoms and test results of cognitive performance and mood states before and after alcohol

exposure

Artichoke extract
Outcome measure,

Placebo
Mean difference

mean (and SD) Baseline Post intervention Baseline Post intervention (and 95% Cl)
Severity of hangover symptoms
Individual symptoms* NA 2.9(2.1) NA 2.9 (2.1) 0.1 (-1.7t01.9)
Overall hangovert NA 3.2(2.6) NA 3.3(2.4) 0.4 (-2.0t02.8)
PAST-BAT
Quantitative-switching test 201.3 (57.1) 216.3 (59.7) 194.0 (79.9) 222.3 (70.6) -0.7 (-39.5 to 38.1)
Hick 4-choice paradigm 281.7 (61.1) 292.3 (58.7) 274.7 (68.7) 292.3 (55.6) -6.6 (-47.3 to 34.1)
Odd-man-out letter test 289.3 (65.5) 302.3 (55.8) 287.7 (54.4) 304.3 (55.7) 7.1 (=22.7 t0 36.9)
Combined 772.3 (160.5) 811.0(152.9) 756.3 (173.2) 819.0 (159.9) 6.5 (-91.3 to 104.2)
POMS
Tension—-anxiety 0.8 (2.8) 3.0 (6.1) 3.0 (5.0 3.2 (4.7) -0.3 (-6.3t05.8)
Depression—dejection 1.9 3.1) 3.1 (5.1) 1.9 3.8) 3.9 (6.2) 1.9 (-5.4t09.1)
Anger—hostility 1.5 (1.8) 2.3 (4.1) 2.0 (1.7) 2.3 (4.1) 0.3 (-5.6t06.1)
Vigour-activity 14.4 (7.2) 9.9 (4.6) 15.9 (6.3) 10.4 (7.7) -1.1 (-7.1to 4.9)
Fatigue—inertia 5.3 (3.9 9.5 (6.0) 4.8 (4.6) 10.4 (6.8) 2.2 (-4.5t08.8)
Confusion-bewilderment 0.3 (2.5) 2.8 (4.0 0.6 (3.5) 2.7 (3.9 0.4 (-29t03.7)
Total mood disturbance -4.6 (15.6) 11.9 (24.0) -3.0(15.5) 13.0 (25.4) 5.1 (-23.8t0 33.9)

Note: SD = standard deviation, Cl = confidence interval, PAST-BAT = Processing Speed-Accuracy Test Battery, POMS = Profile of Mood States, NA = not applicable.
*Mean of participants’ ratings of 20 hangover symptoms (see Box 1) assigned using 10-cm visual analogue scale.
tMean score for rating of overall hangover using 10-cm visual analogue scale.
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suggest that the extent of background symptomatology was
minimal. The increase in POMS scores for mood states indi-
cated that the alcohol challenge had the anticipated effect.
The increase in cognitive performance scores between base-
line and post-intervention measurements was likely due to a
learning effect, which we controlled for. The effect of hang-
over symptoms on the volunteers’ ability to rate symptoms
and complete questionnaires for the outcome measures is an-
other inherent confounder. Another limitation relates to a
possible type II error owing to the small sample, which cre-
ates a degree of uncertainty and may have obscured a possible
true effect. The study was designed to detect an effect in mod-
erately hungover individuals and was considered appropriate
in the context of the claims being tested.? The measurement
variation, however, proved to be larger than expected.

Initial ethical concerns of inducing the negative effects of
alcohol in healthy volunteers were considered but discarded
as irrelevant given the general availability of artichoke ex-
tract, the nature of the claims of its benefits and the impact
of hangover symptoms on health, family relationships and
productivity. We also attempted to minimize harm by con-
trolling alcohol consumption to levels predefined as accept-
able by each participant in a sober state. This avoided stan-
dardizing alcohol intake and prevented excessive drinking.
Another ethical concern was the implications of the study
had it yielded a positive result. It is conceivable that such a
result might have led to increased alcohol consumption in
the populadon. However, little evidence exists to show that
alleviadon of hangover symptoms leads to increased alcohol
consumption.” Conversely, there is also no conclusive evi-
dence that hangover effectively deters alcohol consumption.

In conclusion, our findings do not suggest that artichoke
extract is effective in preventing alcohol-induced hangover.
Larger studies are required to confirm these findings.
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