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The effect of ginger (Zingiber officinalis) and
artichoke (Cynara cardunculus) extract
supplementation on gastric motility: a pilot
randomized study in healthy volunteers
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Abstract. - OBJECTIVE: Prodigest® is the stan-
dardized combination of artichoke and ginger
extracts. This combination was safe and effec-
tive in the treatment of functional dyspepsia.
However, further evidence could be useful to
shed new lights on the effect of Prodigest® on
gastric motility. This pilot randomized study on
healthy volunteers investigates the prokinetic
activity of Prodigest®.

SUBJECTS AND METHODS: This was a ran-
domized, cross-over study in healthy volunteers
comparing Prodigest® versus placebo. Eleven
healthy volunteers were enrolled. Each partici-
pant underwent two evaluations, at a 7-day inter-
val. Ten minutes before the main meal, the base-
line area of gastric volume was determined by ul-
trasonography. The subject was then given one
Prodigest® or placebo capsule and, then con-
sumed a standardized meal. One hour after the
meal, the gastric volume was measured again.
Two weeks after the second evaluation, three
subjects repeated the above-mentioned proce-
dures taking two capsules of Prodigest®.

RESULTS: The mean gastric area at baseline
was 3.2+0.5 cm?; after the meal, this figure was
8.4x+0.7 cm? with Prodigest® and 11.0+1.5 cm2
with placebo (p<0.001). The after-meal gastric
area was significantly smaller, with a -24% dif-
ference, following the combination of extracts,
as compared with placebo (p<0.001). The effect
of two capsules of Prodigest® seems to be more
evident but due to the very small number of the
patients sample further clinical data are neces-
sary before confirming the dose-related effects.

CONCLUSIONS: This pilot study shows that
Prodigest®, a standardized extract of ginger
and artichoke, significantly promotes gastric
emptying in healthy volunteers without being
associated with notable adverse effects.
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Introduction

The prokinetic effect of ginger (Zingiber offici-
nalis) has been shown in a number of studies and
it is now extensively recognized'?. This plant has
long been used in Chinese and Indian traditional
medicine to treat gastrointestinal disorders such as
indigestion, flatulence, fever, nausea and vomit-
ing'. Ginger is also used for the treatment of nau-
sea in pregnant women or after surgical interven-
tions, as well as in the prevention and treatment of
chemotherapy-induced nausea and vomiting'3~.

Prodigest® is the patented (WO 2010/083968)
standardized combination of an hydro-alcoholic
extract from artichoke leaves (Cynara carduncu-
lus) and the lipophilic extract from ginger roots. It
has been suggested that the extract of Cynara car-
dunculus can complement the effects of ginger,
since the former is active on small bowel while the
latter on stomach®. This combination was safe and
effective in the treatment of functional dyspepsia,
as demonstrated by a recent randomized placebo
controlled study on 126 patients®. However, further
evidence appears required to shed new lights on
the effect of this combination on gastric motility®.

We, therefore, conducted a pilot randomized
study on healthy volunteers, in order to perform
additional investigations on the prokinetic activi-
ty of Prodigest® and to preliminary evaluate its
potential in the treatment of gastrointestinal con-
ditions such as functional dyspepsia.

Subjects and Methods

Design and Subjects
This was a randomized, cross-over study in
healthy volunteers comparing Prodigest® capsules
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(Indena SpA, Milan, Italy) versus placebo. The com-
position of Prodigest® is as follows: Artichoke
leaves, dry extract 100 mg; ginger extract CO, 20
mg; dicalcium phosphate 128.3 mg; microcrystalline
cellulose 58 mg; croscaramellose sodium 9 mg; sili-
ca bioxide 3.2 mg; magnesium stearate 1.5 mg.

Eleven healthy volunteers of either gender,
aged 20-60 were enrolled. All subjects had to
meet the following eligibility criteria: no smok-
ing habit; no current pharmacological therapy;
body mass index 18.5-24.9 kg/m?; no history of
abdominal surgery; no known allergy to any of
the combination components.

Procedures

Each participant underwent two evaluations, at
a 7-day interval (Figure 1). Each evaluation was
performed as follows: 10 minutes before the usu-
al time of the main meal, the baseline area of
gastric volume was determined by ultrasonogra-
phy (Eucote Mod. Technos, 3.5 MHz probe) at
the superior mesenteric artery. The subject was

then given one Prodigest® or an identical placebo
capsule, according to a randomization table gen-
erated by a computer. The participant consumed
a standardized meal (tomato pasta, 100 g; grilled
meat, 100 g; chicory with oil and salt, 20 mg; or-
ange juice, 300 g). One hour after the meal, the
gastric volume was measured again. Gastric
emptying was defined as the variation in gastric
volume between baseline and one hour after the
meal. The participants were asked to report any
adverse event occurring during the procedures or
during the interval between them.

Two weeks after the completion of the second
evaluation, three subjects repeated the above-
mentioned procedures taking two capsules of
Prodigest®.

Statistical Analysis

Data were analyzed by descriptive statistics.
Intra- and inter-group comparisons were conduct-
ed using the Student’s #-test, with a p value <0.05
considered statistically significant. All analyses
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Figure 1. Study design.
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were performed using GraphPad Prism software
(GraphPad Software, La Jolla, CA, USA).

Results

The mean age of the enrolled subjects was
41+11 years; 5 subjects (42%) were males. Table
I summarizes the variation in gastric area be-
tween baseline and after-meal evaluation: the
mean gastric area at baseline was 3.2+0.5 cm?;
after the meal, this figure was 8.4+0.7 cm? with
Prodigest® and 11.0+1.5 cm? with placebo
(p<0.001 for both comparisons). The after-meal
gastric area was significantly smaller, with a -
24% difference, following the combination of
extracts, as compared with placebo (p<0.001).

Overall similar results were reported when the
subject took two capsules of Prodigest®, instead of
one (Table II). The effect of two capsules of Prodi-
gest® was even more evident than with one single
capsule: the difference in after-meal gastric area
with the combination of extracts, as compared with
placebo, was 38%. No statistical tests were possible
in this case, due to the limited number of patients.

No adverse events were reported, either with a
single capsule or two capsules of Prodigest®.

Discussion

This pilot study, conducted with a randomized,
cross-over design, shows that Prodigest®, a combi-
nation of standardized extracts of ginger and arti-
choke, significantly promotes gastric emptying in
healthy volunteers after the consumption of a stan-
dardized meal without being associated with no-
table adverse effects. Impaired gastric emptying is
a well-recognized contributor to the pathophysiol-
ogy of gastrointestinal conditions like functional
dyspepsia’ and nausea®. Noteworthy, the use of
nutritional supplementation for the treatment of
these conditions has been extensively suggested'”.
However, the use of well-standardized, well-char-
acterized and highly reproducible extracts is rec-
ommended over the administration of less-stan-
dardized ones or those for which less robust scien-
tific evidence is available!®'3,

The results of the present study lend further
support to the evidence provided by a recent

Table I. Variation in gastric area between baseline and after-meal evaluation with one capsule of either Prodigest® or placebo.

Patient Baseline After meal, After meal, Difference between
(age, gender) (cm?) Prodigest® (cm?) placebo® (cm?) Prodigest and placebo® (%)
1 (60, F) 3.2 9.4 12.6 25.0

2 (55,F) 2.5 7.6 8.2 7.5

3(28,F) 3.4 8.6 11.4 24.4

4 (34, M) 3.7 8.4 12.1 314

5(45,F) 2.8 7.4 10.5 30.6

6 (46, F) 3.2 7.5 9.6 22.1

739, M) 3.0 8.6 10.5 19.9

8 (48, M) 3.3 8.9 9.4 6.4
9(41,M) 4.2 9.4 12.6 26.4

10 24, M) 3.6 8.9 134 34.6

11 (32, F) 3.0 8.0 11.5 30.4
Mean+SD 32x05 8407 11.0£1.5" 24 + 9+

“p<0.001 vs. baseline; *p<0.001 for Prodigest vs. placebo.

Table II. Variation in gastric area between baseline and after-meal evaluation with two capsules of Prodigest®.

Baseline After meal, After meal, Difference between
Patient (age, gender) (cm?) Prodigest® (cm?) placebo® (cm?) Prodigest and placebo® (%)
1 (60, F) 32 6.9 12.6 453
2(55,F) 25 6.3 8.2 232
3(28,F) 34 6.1 11.4 46.1
Mean+SD 3.0£0.4 6.4+0.4 10.7£2.2 38+13
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randomized, 4-week trial on functional dyspep-
sia patients by Giacosa et al®. In more detail, 65
patients received Prodigest® and 61 placebo.
After 14 days of treatment, only the supplemen-
tation group showed a significant amelioration
of functional dyspepsia symptoms; this advan-
tage was persistent until the end of the study.
With respect to that previous trial, the present
focused on gastric emptying by applying a vali-
dated method'. In addition, it suggests a dose-
dependent effect of Prodigest®, without a wors-
ening of the safety profile.

These effects on gastric emptying are mostly
dependent upon the peculiar molecular actions
of the ginger extract. Gastric hypomotility in-
volves a temporary dysfunction of the integrated
network of cholinergic M3 and serotonergic 5-
HT3/5-HT4 receptors. The major chemical con-
stituents of the ginger roots lipophilic extracts
such as [6]-gingerol, [8]-gingerol, [10]-gingerol,
and [6]-shogaol do modulate all these receptors®.
On the other hand, this specific effect on gastric
motility is paralleled by the complementary ac-
tions exerted by the artichoke extract, anti-spas-
modic and choleretic in particular, which result
in a full pharmacological activity when tested in
subjects with functional dyspepsia'.

Conclusions

Prodigest® facilitates gastric emptying proba-
bly in a dose-dependent manner. Despite that this
is only a small pilot trial in healthy volunteers, it
may pave the way for future, larger studies in pa-
tients affected from gastrointestinal conditions.
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