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ABSTRACT

Background: Mild to moderate mood disturbances 
are frequently observed in the general population and 
may negatively affect quality of life. In such cases, non-
pharmacological approaches, including nutraceutical 
interventions, may represent a supportive strategy for 
mood regulation. This study aims to evaluate the effects of a 
nutraceutical formulation containing Griffonia simplicifolia, 
pomegranate, palmitoylethanolamide, vitamins B3, B6 
and B12, and vitamin D on mood in subjects with mild to 
moderate mood disturbance not requiring antidepressant 
treatment. Methods: In this observational study, 200 adult 
subjects were enrolled in a primary care setting and followed 
for three months. Participants received one sachet per day 
of nutraceutical formulation. Mood was assessed at baseline 
(T0), after one month (T1), and after two months (T2) using 
the Zung Self-Rating Depression Scale. Treatment adherence, 
tolerability, and drop-out rates were also recorded. Results: A 
progressive reduction in mean Zung scale scores was observed, 
decreasing from 45.98 (±6.05) at T0 to 37.91 (±5.37) at T1 and 
36.60 (±5.41) at T2. Treatment adherence was reported in 81% 
of patients at T1 and 93% at T2. Conclusions: Supplementation 
with the investigated nutraceutical was associated with an 
improvement in mood scores in subjects with mild to moderate 
mood disturbances over a three-month period.

Keywords: Mood Disturbances, Nutraceutical, Griffonia 
simplicifolia, Pomegranate, Palmitoylethanolamide, Vitamins B, 
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ABBREVIATIONS

PEA: Palmitoylethanolamide

5-HTTP: 5-hydroxytryptophan

GP: General Practitioners
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INTRODUCTION

Mood can be defined as a basic affective disposition that 
characterizes an individual’s emotional experience, manifesting 
as both a relatively stable trait and a transient state susceptible 
to variation in response to internal and external stimuli. Mood 
represents a basic emotional state, generally of low intensity, 
that can persist over time and influence how an individual 
reacts to stimuli, even in the absence of a specific identifiable 
cause. Unlike emotions, mood is not linked to a specific event 
and can be subject to instability or dysregulation [1]. In fact, 
mood swings can occur, generally for the worse, without any 
apparent cause: the reason for this could be internal [2]. Mood, 
in fact, depends not only on external events and emotions 
that arise during a person’s life, but also on endogenous 
mechanisms and specific physiological processes, which can 
be altered in response to stressful conditions [3]. Specifically, 
mood is influenced by the presence and activity of certain 
neurotransmitters, such as dopamine, adrenaline, and 
serotonin, which are crucial neuromodulators for modulating 
the excitability of certain neurons [4]. Mood can have a direct 
impact on mental and physical health, including depression 
and anxiety, and on other conditions such as cardiovascular 
disease, addiction, psychological resistance, cognitive 
performance, aging, and longevity [5]. Overall, mental health 
is an essential component of overall well-being and exists in 
a continuum, like physical health [6]. In this context, various 
natural substances that have demonstrated a positive effect 
on mood may be beneficial for patients with mild to moderate 
mood disorders. Among plant-based substances, Griffonia 
simplicifolia is an evergreen plant in the Fabaceae family, native 
to central-western Africa. Its potential benefits for mood are 
mainly attributed to its 5-hydroxytryptophan (5-HTP) content, 
a metabolic intermediate in serotonin biosynthesis. Serotonin 
is a key neurotransmitter involved in mood regulation, and its 
deficiency has been associated with several emotional disorders 
[7]. Unlike serotonin, 5-HTP does not bind to plasma proteins 
and can cross the blood–brain barrier, with an estimated 
bioavailability of 60–70%, thereby increasing serotonin 
synthesis and release [7]. Pomegranate (Punica granatum) has 
also been suggested to exert beneficial effects on depressive 
symptoms, potentially due to its content of estrogenic 
compounds, such as estriol, estradiol, and estrone, which may 
modulate serotonergic activity [8]. Palmitoylethanolamide 
(PEA), an endogenous fatty acid amide with neuromodulatory 
properties, has been shown to increase attention and activity 
levels in animal models and to reduce mood disturbances 

in approximately 60% of patients [9]. In addition, vitamin D 
has been hypothesized to contribute to the maintenance of 
normal mood [10]. Human studies have demonstrated the 
presence of vitamin D receptors in several brain regions, and 
vitamin D metabolites appear to support neuronal integrity 
by upregulating neurotrophic factors, including nerve growth 
factor, neurotrophin-3, and neurotrophin-4, particularly in the 
hippocampus and neocortex [11]. Evidence also suggests that 
vitamin B6 (pyridoxine) plays a role in regulating symptoms 
associated with nervous hyperexcitability and mood instability. 
Deficiency of this vitamin has been associated with irritability, 
while restoration of adequate vitamin B6 levels appears to be 
associated with a rapid improvement in mood [12]. Vitamin 
B12 has likewise been implicated in mood regulation, with 
several studies reporting beneficial effects of vitamin B12 
supplementation in patients with depressive symptoms [13]. 
Based on these observations, the present study aimed to 
evaluate the effect of a nutraceutical formulation containing 
Griffonia simplicifolia, pomegranate, palmitoylethanolamide 
(PEA), vitamins B3, B6 and B12, and vitamin D on mood 
in patients with mild to moderate alterations of normal 
mood who do not require treatment with antidepressant 
medications. 

MATERIALS AND METHODS

Study Design

This was an open interventional study aimed at evaluating 
the effect of a nutraceutical on mood in adults with mild to 
moderate mood disorders who were being treated by their 
general practitioner and were not eligible for treatment with 
antidepressant drugs. Patients were recruited and followed 
by General Practitioners (GP) in a primary care setting. After 
signing the informed consent form, eligible patients were 
instructed to take the nutraceutical at a dose of one sachet per 
day. Patients were observed for a period of three months, with 
3 visits. The baseline visit was conducted at T0, followed by 
an intermediate visit 1 month after the start of treatment (T1) 
and a final visit two months later (T2). At each visit, the Zung 
scale was administered to assess mood. During the study, 
any adverse events and treatment discontinuations were also 
recorded, documenting their frequency and causes. 

Inclusion and Exclusion Criteria

The study population included adults aged 18 or older, 
both sexes, in good general health, with mild to moderate 
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mood disturbances that did not require antidepressant drug 
treatment. Patients with known intolerance to at least one of 
the product’s components, individuals with serious medical 
or psychiatric conditions potentially responsible for mood 
changes, patients with a confirmed diagnosis of depression, 
those receiving antidepressant treatment or who had 
discontinued such treatment less than one month prior to the 
baseline visit, subjects taking other supplements or products 
related to complementary and alternative medicine for the 
management of mood disturbances, as well as pregnant or 
breastfeeding women, were excluded. 

Treatment and Assessment 

The nutraceutical was administered orally at a dose of 1 sachet 
per day throughout the study. During the baseline visit, in 
addition to completing the enrollment form and obtaining 
informed consent and privacy documentation, the Zung scale 
was administered, and the treatment was dispensed. At the 
mid-term visit, conducted 1 month after treatment initiation, 
the Zung scale was administered again, treatment compliance 
was assessed, the required packages for the subsequent 2 
months were provided, and any adverse events occurring 
between T0 and T1 were recorded. At the final visit, performed 
three months after treatment initiation, the Zung scale was 
administered again, compliance was reassessed, and any 
adverse events occurring throughout the study period were 
documented. The Zung scale used in this study is a self-
administered questionnaire consisting of 20 items designed 
to quantitatively assess depressive symptoms, encompassing 
both physiological and psychological dimensions. Responses 
are rated on a four-point scale ranging from “rarely” to “almost 
always.” A total score between 20 and 30 indicates no or 
minimal depression, scores between 31 and 43 indicate mild 
to moderate depression, values between 44 and 55 indicate 
moderate to severe depression, and scores between 56 and 80 
indicate severe depression [14].

Primary and Secondary Endpoint

The primary endpoint of the study was to evaluate the 
effect of the nutraceutical on mood in patients with mild 
or moderate disorders who did not require antidepressant 
treatment. Secondary endpoints included evaluation of the 
nutraceutical’s tolerability and analysis of dropouts, both in 
terms of frequency and causes.

Statistical Analysis

The sample size was calculated with a significance level of α = 
0.05 and a statistical power of 1- β = 0.90. Based on the available 
literature, assuming an average difference of approximately 10 
points between the scores at time T0 and T2, with a standard 
deviation of the difference equal to 20, a minimum sample 
size of 44 patients was estimated. The variables were initially 
described using descriptive analyses. For qualitative variables, 
absolute frequencies and percentages were reported, while 
for quantitative variables, the mean, median, quartiles, 
minimum and maximum values, and standard deviation were 
calculated. Changes in Zung scale scores at times T0, T1, and 
T2, being ordinal variables, were analyzed using the Friedman 
test. In cases of statistical significance, Dunn’s post hoc tests 
were applied to identify differences between individual 
observation times. The complete ZUNG Scale questionnaire is 
presented in Table 1. For all analyses, the significance level was 
set at p < 0.05. Statistical analyses were performed using IBM 
SPSS Statistics software, version 28.

RESULTS

For this study 200 patients were enrolled and completed the 
study. As reported in Table 2, the study population consisted 
mainly of males (68.5%), while women accounted for 31.5% of 
the sample. The average age of participants was 53.79 years, 
with a standard deviation of ±15.02 years. Regarding the 
reported duration of mood swings, 10% reported a duration 
of 1 to 3 months, 8% reported 4 to 6 months, 8% reported 7 to 
9 months, and 16% reported 10 to 12 months. Most subjects 
(59%) reported mood disorders lasting more than one 
year. The level of information patients perceived regarding 
symptoms associated with mood swings had an average 
score of 3.38, with a standard deviation of ±1.22. This value 
was measured on a five-point scale, where 0 corresponds to 
“not at all informed” and 4 to “very informed”. Figure 1 reports 
the average scores of the ZUNG Scale. The average scores on 
the Zung scale were recorded at the three observation times 
specified in the study. At baseline (T0), the average score was 
45.98 with a standard deviation of ±6.05. After one month of 
treatment (T1), the average score was 37.91 with a standard 
deviation of ±5.37. At the final visit, three months after the 
start of treatment (T2), the average Zung scale score was 36.60 
with a standard deviation of ±5.41.
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Figure 1: Assessment of the quantitative aspects of depression with the ZUNG Scale. 

A total score from 20 to 30 indicates no or low depression, from 31 to 43 indicates mild to moderate depression, from 44 to 55 indicates moderate to severe 

depression, from 56 to 80 indicates severe depression. 

Table 1: Zung Scale questionnaire

  Rarely Sometimes Often Almost always

1.          I feel more anxious and nervous than usual.

2.          I feel afraid without any apparent reason.

3.          I am easily frightened or experience panic.

4.          I feel upset and as if I am about to break down.

5.          I feel that everything is going well and that nothing bad will happen.

6.          My arms and legs tremble.

7.          I suffer from headaches and pain in my neck and back.

8.          I feel weak and get tired easily.

9.          I feel calm and can sit still easily.

10.         I feel my heart beating fast.

11.         I suffer from dizziness.

12.         I feel like I might faint.

13.         I can breathe easily.

14.         I feel numbness or tingling in my fingers.

15.         I suffer from stomach pain or indigestion.

16.         I often feel the need to urinate.

17.         My hands are usually dry and warm.

18.         My face becomes easily flushed and red.

19.         I fall asleep easily and wake up feeling rested.

20.         I have nightmares.        

This test is used to assess the presence and possible severity of anxiety. Read the questionnaire carefully and use the definitions rarely, sometimes, often, 
almost always (corresponding to numerical values) to indicate the frequency of occurrence of the symptoms described in each sentence. Add up all the 
scores obtained and report the results to your doctor. Only he can correctly assess your psychophysical condition.
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As shown in Figure 2, at T1, 93% of patients reported treatment 
adherence, while 7% reported non-adherence. At T2, 81% of 
patients were adherent to treatment, while 19% reported non-
adherence. Figure 3 reports the reasons for discontinuation 
among the patients involved in the study. 29% of patients 

forgot the treatment, while 14% reported difficulty in taking 
the medication. The same percentage of patients reported no 
improvement as the major reason for discontinuation. As for 
the remaining patients, the reason for discontinuation was not 
specified (43%).

Figure 2: Assessment of treatment adherence among patient’s panel.

Figure 3: Reason for treatment discontinuation.
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Table 2: Patients’ demographics and characteristics

Characteristics %

Male 68.5

Female 31.5

Mean age years (SD) 53.79 
(±15.02)

How long have you been experiencing mood swings?  

·     1-3 months 10

·     4-6 months 8

·     7-9 months 8

·     10-12 months 16

·     >1 year 59

DISCUSSION

The results of this study show a reduction in average Zung 
scores during the observation period, with a decrease evident 
after the first month of treatment and maintained at the final 
assessment at three months. This trend is consistent with 
what has been reported in the literature for nutraceutical 
interventions aimed at supporting mood in individuals with 
mild or moderate disorders, in whom improvements in self-
administered scale scores were observed as early as the first 
weeks of treatment [15-17]. The available evidence suggests 
that 5-hydroxytryptophan-based substances such as Griffonia 
simplicifolia, B vitamins, and vitamin D, may contribute to the 
regulation of the neurochemical mechanisms involved in mood 
[18-22], while compounds such as palmitoylethanolamide 
and pomegranate polyphenols have been associated with 
neuromodulatory effects and support for psychological well-
being [23,24]. The data observed in this study are consistent 
with these biological hypotheses, although they do not 
allow causal relationships to be established. Another finding 
concerned treatment adherence, which remained high 
throughout the study, although a decreased at T2 compared 
to T1. The main reasons for discontinuation reported by 
patients were varied and included forgetfulness, difficulty in 
taking the treatment, and a perceived lack of benefit, aspects 
already described in observational studies conducted in the 
nutraceutical field and which reflect common critical issues in 
the management of non-pharmacological treatments. 

Limitations of the Study 

However, this study has some limitations that must be 
considered when interpreting the results. Firstly, the 
absence of a control group prevents us from ruling out a 

placebo effect or the influence of external factors on the 
observed improvement. Furthermore, the baseline clinical 
characterization of patients is limited, particularly regarding 
potentially relevant variables such as comorbidities, stress 
levels, sleep quality, or prior non-pharmacological treatments, 
which could have influenced mood patterns. Further 
limitations include the exclusive use of a self-administered 
scale for outcome assessment and the relatively short follow-
up period, which precludes conclusions about the persistence 
of long-term effects. Future studies, preferably randomized 
and controlled, with greater population characterization and 
a longer follow-up period, will be necessary to confirm and 
further investigate the observations that have emerged.

CONCLUSIONS

Overall, the results of this study suggest that taking a 
nutraceutical containing Griffonia simplicifolia, pomegranate, 
palmitoylethanolamide, B vitamins, and vitamin D is associated 
with a reduction in Zung scale scores in patients with mild to 
moderate mood disorders who do not require antidepressant 
treatment. The improvement observed was evident after the 
first month of treatment and was maintained during the three-
month follow-up. Further controlled, randomized studies 
will be necessary to confirm these findings and define more 
precisely the role of these interventions in clinical practice.
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