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ARTICLE INFO ABSTRACT

Article history: Overactive bladder (OAB) has become an increasing field of interest. Traditional use indi-
Received 30 August 2013 cates that pumpkin seed (Cucurbita pepo L.) may be helpful in combating its symptoms. Ad-
Received in revised form 9 March ditionally, soy isoflavones (Glycine max) are well-documented for hormonal imbalance related
2014 indications. The present randomized, double-blind, placebo-controlled study evaluated ef-
Accepted 12 March 2014 ficacy and safety of Cucuflavone (containing extracts of pumpkin seed and soy germ) in 120
Available online 1 April 2014 subjects suffering from OAB. After 12 weeks, subjects taking Cucuflavone experienced a sig-

nificant reduction versus baseline, in (1) urination frequency, (2) urgency, (3) incontinence
Keywords: frequency, maximum urgency score, (5) nocturnal urination frequency and (6) OAE-
Pumpkin symptorn scale. The placebo group reached significant differences for (1), (3) and (6). No adverse
events or abnormal changes in safety parameters occurred. Thus, the combination of pumpkin
seed and soy germ extract can be used as natural alternative to relieve symptoms of OAB
and to improve quality of life.

Cucurbita pepo

Soy germ
Incontinence
Overactive bladder
Clinical study

© 2014 Elsevier Ltd. All rights reserved.

s the involuntary contraction of the detrusor when the bladder
1. Introduction is full, regardless of the will of inhibition. It usually refers to

frequent urination or nocturia, and it may or may not accom-
According to the definition of the International Continence pany urge incontinence (Abrams et al., 2002). While the root
Society (ICS), overactive bladder symptom (OAB) is defined as cause of overactive bladder symptom is unknown, with some
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exceptions, it happens more frequently among the elderly.
Worldwide around 50 to 100 million people are assumed to
suffer from this symptom, and the actual numbers might be
even much higher as it is still seen as a taboo topic.

Improvements can be made for OAB symptom by investi-
gating and treating the correctable causes. Anticholinergic medi-
cation and behavior modification are first choices of treatment
if no cause can be found. It is known that 50-80% of the OAB
symptoms are improved if these two treatment methods are
applied by stages or in parallel. However, pharmacologic in-
terventions are often accompanied by side effects and are not
suitable for everyone. With recent progress in medical and nu-
trition sciences, natural products and health promoting foods
have received much attention from both the public and health
professionals. Thus, nutraceuticals and functional foods con-
taining clinically proven natural ingredients that support bladder
control are a gentle alternative for people suffering from OAB.
Being easily available in health food stores, such products also
help in bringing relief to the huge number of patients who are
reluctant to seek professional help and are suffering from OAB
in silence. So far there are few natural remedies known to in-
fluence the symptoms of OAB, such as horsetail, saw pal-
metto, and pumpkin seed, which is part of the study product
within this clinical trial.

Seeds from the medicinal pumpkin, Cucurbita pepo, are of-
ficially monographed for the use with irritable bladder symp-
toms and micturition problems of benign prostatic hyperplasia
(BPH) stages 1 and 2 (Blumenthal, Goldberg, & Brinckmann, 2000;
ESCOP, 2009). Although pumpkin seeds became known world-
wide owing to traditional use, recent scientific evidence for its
effects is scarce. The use of soy isoflavones however is well
documented for several indications related to hormonal im-
balances (Chen, Ho, Lam, Ho, & Woo, 2003; Ye et al,, 2012).

Studies performed in the past showed that a premixed blend
of pumpkin seed extract and soy germ extract was able to
improve urinary incontinence as well as BPH related symp-
toms in different populations (Sogabe & Terado, 2001; Terado,
Sogabe, & Saito, 2004; Yanagisawa & Satoh, 2003). However, the
limitation of these studies was the fact that they were not
placebo-controlled. Thus, this study is intended to examine the
efficacy of the combination product of the two extracts de-
scribed above called Cucuflavone on urination frequency, urinary
loss and several other parameters connected to urinary in-
continence in a placebo-controlled setting. Additionally,
the safety of treatment with the extract combination was
assessed.

2. Materials and methods
2.1.  Study design

The study was a randomized, double-blind, placebo-controlled,
12-week, prospective, parallel group trial conducted at the Ehwa
Woman's University in Korea. The protocol ECT 221-3-37 was
approved on March 17, 2010 by the institutional review board
of the hospital and complies with KGCP, ICH-GCP and law and
regulation related to life ethics and safety.

2.2.  Study participants

One hundred and twenty women between the ages of 35 and
70 years, suffering from urinary urgency, frequent urination and
nocturia, with or without urge incontinence, for over 3 meoenths,
were recruited through newspaper advertisements, health
columns in public media and ad posters. Complete inclusion
and exclusion criteria can be found in Table 1. All eligible sub-
Jects who were in good health according to their medical history,
physical examination, and routine laboratory tests, and who
signed written informed consent were enrolled.

213 Interventions

2.3.1. Study products
Study products were 500 mg dark orange coated tablets con-
taining 250 mg of a premixed blend (Cucuflavone), or 250 mg
maltodextrin (placebo), and excipients per tablet. The pre-
mixed blend contained 87.5% pumpkin seed extract (EFLA®940)
and 12.5% soy germ extract (Soylife®40) and was obtained from
Frutarom Switzerland Ltd, Widenswil, Switzerland. The
pumpkin seed extract was manufactured from defatted
pumpkin seed of C. pepo L. by extraction with 60% (w/w) ethanol
followed by a patented filtration procedure (EFLA®Hyperpure),
mixing with additives and drying, The drug to extract ratio (DER)
was 15-25:1 (w/w). The extract obtained in this manner has
been shown to be optimal for functional foed and dietary
supplement applications by providing increased stability and
solubility as well as proven efficacy. The soy germ extract was
manufactured by using cracked roasted soybean germs which
were extracted through agueous ethanol extraction, spray-
dried and standardized.

Characteristic components of the premixed blend are an
isoflavone content (daidzin, genistin, glycitin) of 32-48 mg/g and

Table 1 - Inclusion and exclusion criteria for enrolment.

Inclusion criterion

Exclusion criterion

Symptoms > 3 months of:
Urination frequency > 8x/day
Nocturia > 2x/night

Serious liver, kidney or heart disease
Sensitivity to pumpkin seed or soybean
Treatment for overactive or neurogenic bladder, acute or within <3 months

History of surgery for stress urinary incontinence

Urinary infections

Diabetes, spine disorder or urinary obstruction

Concurrent medication that could affect the symptoms of OAB

History of drug or alcohol abuse
Pregnant or breastfeeding women and women with the possibility of getting pregnant
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phenolic derivatives (expressed as pyrogallol) 13.0-22.0 mg/g.
Participants in the Cucuflavone and the placebo group re-
ceived two times daily two tablets, to be taken 30 minutes before
breakfast and dinner. The daily dosage of the study product
was therefore 875 mg pumpkin seed extract and 125 mg soy
germ extract during 12 weeks.

2.4.  Randomization with double blinding

Subjects were randomly assigned to the Cucuflavone - or the
placebo group by a block randomization process. Participants
received tablets with identical appearance and taste in accor-
dance with the allocation code after randomization with a 1:1
allocation ratio between groups. To maintain double blind-
ing, the allocation was managed by an investigator with no clini-
cal involvement in the trial, whereas the study manager and
the data analyst were kept blinded to the allocation. All data
of the subjects were strictly managed according to code until
the study was finished. Absolute secrecy of all individual in-
formation was maintained.

2.5 Measurements

Participants were seen at the test facility at the 4th, 8th and
12th week after commencing the trial for testing and evalu-
ation of both functionality and safety parameters, A bladder
diary, written from 3 days before the visit, was collected and
evaluated to measure day and night urine amounts, fre-
quency of urination, frequency of urgency and incontinence
episodes. Flow rate and remaining urine were also mea-
sured, and a survey was conducted using the standardized ques-
tionnaires OAB-q V8 (overactive bladder questionnaire) and
SQoL-F (sexual quality of life questionnaire — female).
Furthermore, a final survey was conducted for the sub-
jects who participated and completed the 12-week human trial
te determine whether the trial was helpful for urine dysfunc-
tion due to overactive bladder symptom, whether subjects
wanted to continue taking the trial substance and whether sub-
jects wanted to continue to treat overactive bladder symptom
in connection with the trial. For safety evaluations vital signs
(blood pressure and pulse), urine tests and remaining urine were
tested for each visit, and the presence of unexpected reac-

tions and adverse effects were evaluated through interviews
with individual subjects.

Subjects were asked to maintain a healthy daily lifestyle,
including diet and exercise, during the human trial period. Func-
tional foods, medicines or nonmedicine products that could
affect the research results were prohibited.

2.6.  Statistical analysis

Excluding baseline comparison before trial (at week 0), only
those subjects who were compliant to the treatment and who
completed all measurements including the 12 weeks mea-
surements were included in the statistical analyses for all time
points. General characteristics of the test subjects were ana-
lyzed based on statistical methods such as real number and
percentage. Changes in blood, urine, urine culture and OAB
symptom score by trial period within each group were ana-
lyzed using a paired t-test, Comparison between groups on re-
sidual urine, improvement of OAB symptoms and OAB
questionnaire score at week 12 was conducted through an un-
paired t-test. Subject satisfaction of the products was evalu-
ated with Fischer’s exact analysis. In each statistical analysis
p < 0.05 was considered to be statistically significant. SPSS 11.0
was used for statistical analysis.

3. Results
3.1.  Participants flow

From the 120 test subjects who were enrolled in the study, 83
(69.2%) completed the 12-week trial, including 41/60 patients
in the placebo group (68.3%) and 42/60 patients in the
Cucuflavone group (70.0%). Most of the dropout patients dropped
out due to personal reasons and three patients were omitted
due to the concurrent treatment of other diseases.

3.2.  Baseline characteristics
The clinical data of the population, consisting of 120 sub-

jects, who were randomly assigned to each group, were ana-
lyzed and are presented in Table 2. There were no significant

Table 2 - Baseline characteristics of subjects (n = 120), mean + SD.

Placebo group (n =60) Cucuflavone group (n = 60) p-value

Sex Female Female -

Age (years) 49.3+9.2 50.3+£9.4 0.57
Weight (kg) 58.0 + 9.0 61.8+ 14.8 0.10
Number of childbirths 1.80+0.77 174+ 0.85 0.30
Daily average frequency of urination (times) 10.8+3.7 10.1+3.7 0.52
Average frequency of nocturia (times) 22+1.0 22+10 0.73
Average urine volume each time (ml) 204.5 +158.9 198.5+147.6 0.83
Daily average frequency of urgency (times) 6.0+39 7.0+438 0.20
Daily maximum urgency score (points) 1.86 + 0,96 2,02+0.97 0.39
Daily average incontinence frequency (times) 1.1+3.8 0.9+2.0 0.71
Irritation scale: OABq - V8 (points) 21.64 + 8.04 22.68+1.99 0.51
Maximum flow rate (ml/sec) 16.5£10.5 17285 0.66
Residual urine (ml) 37.0£406 48.21 64.2 0.26
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Cucuflavone group (n = 42)

Table 3 - Efficacy outcome variables by group between baseline and week 12 visits.

Placebo group (n = 41)

mean + SD p-value mean + SD p-value
Daily average frequency of urination (times)
Baseline 10.96 £4.20 10.76 £ 2.77
12 weeks 8.00+£2.53 <0.001 9.51+2.59 0.0010
Average frequency of nocturia (times)
Baseline 249+1.03 244 +1,14
12 weeks 1.71+£0.71 <0.001 2.14+0.90 0.0582
Average urine volume each time (ml)
Baseline 178.38 +58.41 193.44 £+ 73.35
12 weeks 179.46 + 58.39 0.9271 192.06 £ 72,73 0.8872
Daily average frequency of urgency (times)
Baseline 7.611£5.06 5.72+4.05
12 weeks 5.24+4.03 <0.001 5.53+4.19 0.6142
Daily maximum urgency score (points)
Baseline 2.12+0.92 1.85+0.99
12 weeks 1.76 £0.91 0.0056 1.66£0.99 0.0583
Daily average incontinence frequency (times)
Baseline 0.82 £ 5.60 0.76 + 1.62
12 weeks 0.32+0.94 0.0452 0.14£0.63 0.0036
Irritation scale: OABq - V8 (points)
Baseline 22,40 £ 9.04 20.66 + 8.68
12 weeks 17.48+£8.19 <0.001 16.02 £ 6.40 <0.001

Results are expressed as mean  SD. p-value represents the difference between week 0 and week 12 of the same group. (Paired t-test, p < 0.05).

differences between placebo and test groups (unpaired t-test,
p < 0.05).

3.3.  Efficacy results

Table 3 summarizes the efficacy outcome variables by visits
and group, taking into account only data of subjects who have
finished the trial (n = 42 for Cucuflavone group, n =41 for placebo
group). After 12 weeks, there were statistical differences com-
pared with baseline in the parameter: (1) Daily urination fre-
quency, (2) Daily urgency frequency, (3) Daily incontinence
frequency, (4) Frequency of nocturia as well as (5) OAB symptom
scale for the Cucuflavone group, whereas in the placebo group
only the parameter (1), (3) and (5) were statistically signifi-
cant. The parameter Daily maximum urgency score also showed
statistically significant results for the Cucuflavone group re-
garding week 12 values compared with baseline (p = 0.0056)
whereas the placebo group only showed a tendency toward sig-
nificance (p = 0.0583).

The parameter Daily maximum urgency score also showed
statistically significant results for the Gucuflavone group re-
garding week 12 values compared with baseline (p = 0.0056)
whereas the placebo group only showed a tendency toward sig-
nificance (p = 0.0583).

Figure 1 shows the results of the trail regarding the primary
outcome measures recorded by the subjects, including the week
4 and week 8 intermediate findings. During the whole trial
there is a steady decrease in each single parameter, which
shows that efficacy starts as early as the first measurement
at week 4.

Looking at the comparison of both groups regarding the ab-
solute changes of each group from baseline to week 12 the
Cucuflavone group shows statistically significant differences
to placebo regarding the parameter Daily average urination fre-

quency, Average frequency of nocturia and Daily average fre-
quency of urgency (Table 4).

From the survey for subjective satisfaction level of the par-
ticipants, 38 subjects of the Cucuflavone group expressed a posi-
tive response, which is significantly higher than the number
of positive responses from the placebo group, 23 subjects
(p < 0.01), Fig. 2A.

Forty subjects of the test group responded ‘I want to con-
tinue to take the product’ to the question whether they wanted
to continue to take the product they took during the trial period
(placebo or Cucuflavone), which is significantly higher than the
19 subjects of the placebo group (p < 0.01), Fig. 2B.

3.4 Safety results
All safety parameters were within normal ranges during the

study in both groups (Table 5). No adverse events were re-
ported during the study.

4, Discussion

Overactive bladder is a very common inconvenience for adult
women and is defined as ‘urgent and frequent urination’ re-
gardless of the presence of incontinence. The most impor-
tant element from the clinical viewpoint is urgency whereby
one has difficulty in holding urination (Milsom, Stewart, &
Thuroff, 2000). In most cases, people are reluctant to seek pro-
fessional help, since they consider the symptoms of overac-
tive bladder as a natural phenomenon of aging, or they are
ashamed of it (Artibani, 1997). Although, there is no clear ex-
planation on the mechanism of how OAB evolves, various
methods exist to resolve the problems, including medica-
tion, behavior modification treatment and surgery. Medica-
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Fig. 1 - Mean changes for efficacy outcome variables after 4, 8 and 12 weeks. Effect of treatment with Cucuflavone {dotted)
or placebo (striped) on each efficacy parameter during the study period. Values shown are means + SD.

tion and behavior modification treatments are most popular
at the initial stages, but the reaction and preference of each
patient for particular methods differ depending on the im-
provement effects, adverse effects and recurrence ratio (Blok
& Holstege, 1999). In general, it is known that the combina-
tion of pharmacological interference, behavior modification and
psychological consulting shows better results than executing
only one method, in terms of symptom improvement rates and
completion rates for OAB.

In this trial in total 69.2% of the enrolled participants com-
pleted the 12-week trial with Cucuflavone, which seems rea-
sonable for a 12-week study (Liebergall-Wischnitzer et al., 2009;
Masumori et al., 2011; Moore et al., 2003). None of the partici-
pants were forced to be omitted from the trial due to adverse

effects such as antisialagogue effects or an increase of re-
sidual urine, commonly observed after taking anticholinergic
drugs (Nilvebrant, Hallen, & Larsson, 1997).

The most important symptom in the definition of overac-
tive bladder is urgency, and the most important key element
of the success of the improvement of overactive bladder is the
improvement of elements related to urgency, since this is con-
sidered the biggest inconvenience in practice, for people suf-
fering. In this study, after 12 weeks, there were statistically
significant improvements observed for the Cucuflavone group
in average frequency of urgency, urgency score and frequency
of nocturia. The statistical significance of the improvement in
frequency of urination of the Cucuflavone group was higher
than that of the placebo group, and the trend of improvement

Table 4 - Level of improvement, week 12-baseline, statistical comparison of Cucuflavone with placebo,

Placebo (n = 41) Cucuflavone (n = 42) p-value
Daily average urination frequency (times) -1.25+2.26 -2.96 1 2.66 0.00223*
Average frequency of nocturia (times) -0.30 £ 0.99 -0.78+0.70 0.01316*
Daily average urine volume (ml) -1.38+61.90 1.01£69.91 0.87049
Daily average frequency of urgency =0.20+2.46 -2.37 £3.54 0.00168™
Maximum urgency score (points) -0.20 £ 0.64 -0.36+0.79 0.30895
Daily average frequency of incontinence (times) ~0.63 +1.30 -0.50 + 1.57 0.69097

Results are expressed as mean + SD. Significant differences are indicated with an asterisk (Unpaired t-test, *p < 0.05, **p < 0.01).
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Fig. 2 - Subjective satisfaction levels. Answers to the questions (%) corresponding to Figure A or B: A. How helpful is the
product taken during the trial? B. Does the study subject want to continue or stop to take the product after the trial?

was maintained until week 12 (Fig. 1). The other parameters
incontinence frequency and the score from the irritation scale
OABq -V8 showed no differences between the Cucuflavone and
the placebo group. The improvement among the placebo group
is believed to be a result of the psychological effects from the
feeling of ‘being helped’ rather than the effects of the product
with which they were administered. Similar levels of placebo-
effects have been observed in other studies investigating aids
to control overactive bladder symptoms.

These psychological effects affected urination frequency, as
statistically significant improvements were observed in daily
average urination frequency and average nocturia for both the
placebo and the test group, but the degree of improvement and
statistical significance of the Cucuflavone group were larger
than those among the placebo group when the twao groups were
compared. This trend was maintained until week 12.

Therefore, the improvement in the irzitation scale, daily
average urination frequency and average frequency of noctu-
ria of the placebo group, without any improvement of urgency,
can be interpreted as temporary psychological effects rather
than fundamental effects in voiding health. The functional-
ity of the Cucuflavone on overactive bladder symptom was sta-
tistically significant, playing an important role in resolving the
inconvenience of voiding dysfunction among the test sub-

Table 5 - Safety evaluation data.

Jects. This could also be confirmed through the subjective analy-
sis when participants were asked if they would like to continue
to take the study product afterwards. For the Cucuflavone group
this question was answered with yes by 95.2% of the partici-
pants. Within the placebo group only 46.3% of the partici-
pants gave this answer.

The main component of Cucuflavone, pumpkin seed extract,
is reported to be effective for the feeling of residual urine
volume, frequent urination and the lack of sleep due to noc-
turia in overactive bladder symptom and prostatism (Wicht],
2004). Furthermore, it is known that menopause can lead to
the onset of many hormone-related conditions and inconve-
niences, among which lower urinary tract symptoms (LUTS)
is commonly reported (Gopal et al., 2008; Valentini, Robain, &
Marti, 2011). Through their hormone-balancing activity as
phytoestrogens, soy isoflavones have been associated with the
prevention or attenuation of a number of menopausal hormone
related conditions and inconveniences (Kurzer & Xu, 1997;
Setchell, 1998; Tham, Gardner, & Haskell, 1998; Usui, 2006). This
further supports our findings that a combination of pumpkin
seed and soy germ extract might have a beneficial effect on
voiding symptoms.

Recently, pharmacological treatment and behavior modi-
fication treatment are used together to improve voiding symp-

Cucuflavone group (n =42)

Placebo group (n =41)

Baseline 12 weeks Baseline 12 weeks
Blood urea nitrogen 14.43 +3.19 13.84 £ 3.39 14.67 £ 2.99 13.88 +3.66
Creatinine 0.82 £0.0.09 0.85+0.10 0.82 +0.11 0.85+0.10
AST 29.17 £ 13.17 25.14+ 7.75 26.80 £ 11.16 22.05+£5.04
ALT 23,40 £ 10.00 20.45 = 10.26 23.00+9.50 17.37 £4.75
Total serum protein 7.41+045 7.21%+0.35 7.46 £0.41 7.27 £0.30
Albumin 4.44 +0.22 4.23+0.18 4.45+0.18 4.25 +0.15
Total cholesterol 191.38 + 29.43 180.31£29.12 191.40 + 27.74 183.66 = 28.62
TG 105.33 £ 65.12 98,05 + £8.67 107.28 + 64,77 106.46 + 47.50
HDL-cholesterol 55.194£13.13 49,71+ 11.07 54,10 + 11.71 50.78 + 10.34

Results are expressed as mean =+ SD. No significant differences were observed.
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toms caused by overactive bladder symptom. The intake of
functional foods like Cucuflavone will be helpful for the voiding
health of women who have overactive bladder symptom,
especially considering the costs, high dropout rates due to
adverse effects or reduced compliance and high recurrence
ratios after completion which are drawbacks of pharmaco-
logical treatment.
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