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Abstract

BACKGROUND: The prevalence of senile dementia is
increasing worldwide, especially in the developed countries.
Nevertheless, drug therapy isn’t often enough to treat this
condition. Researchers are evaluating the possible impact of a
preventive approach, based on an improvement of lifestyle and
the intake of micronutrients. Moreover, there is an increasing
interest for combined nutraceuticals that can act as memory and
learning enhancers, with a significant and beneficial potential
on the cognitive disorders.

OBJECTIVE: To evaluate the effects of a rational assemblage of
nutraceuticals on cognitive functions in a sample of 30 elderly
subjects.

DESIGN: Double bind, cross-over designed trial versus placebo
Setting: outpatient clinical practice.

PARTICIPANTS: 30 elderly subjects with basal Mini-Mental
State Examination score between 20 and 27 and self-perceived
cognitive decline.

INTERVENTION: Treatment with a combination of
nutraceuticals based on Bacopa monnieri, L-theanine, Crocus
sativus, copper, folate and vitamins of B and D group. After2
months of treatment or placebo.

MEASUREMENTS: Patients were evaluated with Mini-Mental
State Examination (MMSE), Perceived Stress Questionnaire
(PSQ) and Index and Self-Rating Depression Scale (SRDS).
RESULTS: MMSE and PSQ Index significantly improved in
the active treatment arm, both versus baseline and versus the
parallel arm. Both groups experienced a significant improving
in the SRDS scores.

CONCLUSIONS: We obtained a good and significant
improvement of the cognitive functions tested with the MMSE,
PSQ-Index and SRDS score, after 2 months of combined therapy
of nutraceuticals. Further confirmation will be needed to verify
these observations on the middle and long term in a larger
number of subjects.
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Introduction

is expanding rapidly, particularly in countries

with low and middle incomes. The prevalence
of dementia increased exponentially with age, doubling
with every 5.5-year increment in age in North America,
Latin America, and Asia Pacific (1). Senile dementia is
characterized by a decline of many cognitive abilities,
particularly reasoning, memory, perceptual speed and
language. Many genetic, nutritional and metabolic
risk factors have been identified to cause cognitive
impairment in older adults (2). Currently there are
several available drugs to treat dementia, but many of
these are not well-tolerated and usually not supported
by a strong evidence-based medicine. Then lifestyle
strategies were identified as an effective alternative
treatment to prevent neurodegeneration and vascular
complications (3). The use of different nutraceuticals
such as Bacopa monnieri, L-theanine and Crocus sativus
seems to improve some cognitive function and prevent
a worsening of the cognitive impairment (4). Bacopa
monnieri has been used for centuries in Ayurvedic
medicine, as neural tonic, sedative, anti-epileptic,
memory and learning enhancer; it contains several
active phytochemical constituents as bacosides A and
B, alkaloids, and saponins (5). Its principle mechanisms
of action are related to anti-inflammatory, antioxidant,
metal chelation, amyloid and cholinergic effects (6, 7).
L-theanine is a major amino acid found in green tea, able
to enhance cognitive functions and to have a positive
effect on relaxing, emotional status and on quality sleep
(7). Tt is well known that L-theanine can facilitate the
longer-lasting processes responsible for supporting
attention across the timeframe of a difficult task (9).
Maybe its mechanism of action is based on the increase
of brain serotonin, dopamine and GABA levels (10).
Its anti-stress effect is probably due to the inhibition
of cortical neuron excitation (11). Crocus sativus L. is
a perennial herb member of the Iridaceae family and

The evidence base on the prevalence of dementia
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Table 1. Main clinical and laboratory parameters of the enrolled patients

Active treatment (N.15) Placebo (N. 15)

Age (years) 6613 65+4

Body Mass Index (kg/m?) 25.6+1.2 24.9+1.3
SBP (mmHg) 134.2+3.3 135.843.6
DBP (mmHg) 80.4+2.3 79.612.5
Pulse Pressure (mmHg) 54.142.0 54.242.3
Heart Rate (bpm) 72.4+8.3 74.149.7
FPG (mg/dL) 96.9+3.9 94.7+4.1

Total Cholesterol (mg/dL) 198.7+12.7 193.9+15.8
LDL-C (mg/dL) 120.319.8 117.3+10.1
Triglycerides (mg/dL) 169.4+19.6 153.8426.6
HDL-C (mg/dL) 45.1£2.4 46.0£2.3
Gamma-GT (U/L) 22.742.2 21.9+2.5
Serum Uric Acid (mg/dL) 4.3+1.2 4.441.5
Creatinine (mg/dL) 0.940.2 1.0+£0.3

Active treatment (N.15) Placebo (N. 15)

by its dark-red stigmas is obtained saffron. The main
chemical compound of saffron is crocin, it is known
for antidepressant and anti-inflammatory effects and
to improve learning and memory (12). Crocin may
antagonize the cognitive deficits caused by neurotoxic
agents like streptozocin (13) and it may be considered
a potential treatment for neurodegenerative disorders.
(14). Its main mechanism of action is based on the
inhibition of acetyl-cholinesterase activity and on its
antioxidant properties (15). Folate, copper and some
vitamins are essential nutrients for development, function
and regeneration of nervous systems. Their deficiency
has been linked to many neurological disorders,
such as cognitive decline, dementia and Alzheimer’s
disease (16). A significant deficiency of folate can
affect central monoamine metabolism and get worse
depressive disorders (17). B-vitamins, phospholipids
and micronutrients are effective cofactors to enhance the
precursors availability to make neuronal membranes and
synapses (18), vitamin B6 is moreover involved in the
regulation of mental function and mood (19) .

The aim of our study was to test the short-term effect
of combined nutraceuticals on cognitive functions,
perceived stress and depression in a sample of 30 young
elderly with cognitive impairment, to also verify the
tolerability and the safety of this product.

Methods

This is a pilot, double-blind, placebo-controlled,
randomized clinical trial with parallel arms. We enrolled
30 young elderly subjects (mean age 66+3), not affected
by cardiovascular diseases nor type 2 diabetes, with
MMSE at baseline include between 20 and 27, and self-
perceived cognitive decline without known diagnosis of
cognitive decline nor dementia.

Exclusion criteria were:

Previous history of Transient Ischemic Attacks nor
strokes

Uncontrolled blood pressure or LDL-cholesterol values
Any pharmacological treatment not stabilized from at
least 6 months

This research was carried out in accordance with the
Declaration of Helsinki of the World Medical Association
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and all subjects signed an informed consent form. The
study was approved by the local .

Ethical Board

Randomization was done using a drawing of
envelopes containing randomization codes prepared by
an independent statistician and specific software. The
envelopes were then further mixed and distributed to
the investigators who assigned the randomization code
in a progressive way to the enrolled subjects. A copy of
the code was provided only to the person responsible of
performing the statistical analysis.

The subjects were randomized to assume a combined
nutraceuticals containing Bacopa monnieri dry extract
320 mg, L-Teanina 100 mg, Crocus sativus 30 mg, some
vitamins (Vitamin B6 9,5 mg, Biotine 450 mcg, Folic acid
400 mcg, Vitamin B12 33 mcg, Vitamin D 25 mcg) and
Cupper 2 mg (kindly furnished by Inpha Duemila S.r.],
Lecco, Italy, or an indistinguishable placebo, 1 capsule
per day, for 8 weeks.

The following questionnaires have been submitted at
the baseline and at the end of the study:

*Mini-Mental State Examination

*Perceived Stress Questionnaire Index

*Self-rating Depression Scale

The tolerability and acceptability of the product have
been also investigated at the end of the trial with a semi-
quantitative scale.

The participants were tested during a morning visit in
a quiet room by neuro-psychologically trained research
assistants who were not directly involved in the study.
Cognitive testing was assessed by the age and education
adjusted mini-mental state examination (MMSE), a
widely used screening tool for cognitive impairment
that covers five areas of cognitive function including
orientation, attention, calculus, recall and language with
a score ranging from 0 to 30. The value of 27 of MMSE
score has been considered as normality threshold, as it
is commonly used to indicate normal cognitive function,
(20). Then the Perceived Stress Questionnaire Index
(21) and the Self-rating Depression Scale (22) were also
administered to the same subjects at the beginning and at
the end of the study.
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Table 2. Modification of the biometric test carried out on the volunteers in both groups of treatment

Active

Pre-treatment

MMSE 23.1+0.9 24.5+1.0*°
PSQ Index 2.7+0.4 2.240.7*°
SRDS 42.8+8.4 37.147.6*

Post-treatment

Placebo

Pre-treatment Post-treatment
23.241.1 23.1+0.9
2.610.8 2.4+0.9
43.649.3 40.9+8.8*

*P<0.05 Vs. baseline ; © P<0.05 Vs. placebo

Throughout the study, we instructed patients to take
the new product first dose on the day after they were
given the study product in a blinded box. At the same
time, all unused products were retrieved for inventory.
Product compliance was assessed by counting the
number of product doses returned at the time of specified
clinic visits.

Data have been analyzed using intention to treat by
mean of the Statistical Package for Social Science (SPSS)
21.0, version for Windows. Normally distributed baseline
characteristics of the population have been compared
using Student’s t test, not normally ones using the
Mann-Whitney-U test. The questionnaire scores have
been compared by the Wilcoxon rank test. All data are
expressed as means and SD. A p level of <0.05 was
considered significant for all tests.

Results

At the baseline, the two patient groups were
comparable as it regards the main clinical and laboratory
parameters (table 1). Moreover, all patients were treated
with ACE-inhibitors/sartans and statins.

All enrolled subjects completed the study. Only one
patient claimed aftertaste after active product intake.
Compliance to the products was not different between
the subjects groups: 95% active product, 90% placebo.

On a graded scale (1-10): the mean acceptability was 9
for both Active product and Placebo

The main results of the trials are resumed in table
2. MMSE and PSQ Index significantly improved in the
active treatment arm, both versus baseline and versus
the parallel arm. Both groups experienced a significant
improving in the SRDS score.

Discussion

Dementia is a pathological condition considered an
health- and social-care priority for many high-income
countries, that focused a large part of their economic
resources on prevention (23). As stated above (3), lifestyle
strategies were identified as an effective and alternative
treatment to prevent neuro-degeneration and vascular
complications. Several studies recently suggest that a
Mediterranean diet, an antioxidant-rich cardioprotective
dietary pattern, delays mild cognitive impairment and
Alzheimer’s disease (24, 25). Thus, it is plausible that
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antioxidant-rich foods might afford protection from
cognitive decline and major neurodegenerative diseases
(26). Our research would emphasize the potential use
of combined nutraceuticals, such as Bacopa monnieri,
L-theanine and Crocus sativus in age-related diseases
treatment. The principal biological mechanism of these
natural products are related to anti-inflammatory,
antioxidant, anti-stress, metal chelation, amyloid and
cholinergic effects (6, 7). Rastogi et al. suggest that a long-
term (200 mg/kg orally per day for 3 months) bacoside
administration can lead to a significant decreases in
proinflammatory cytokines (interleukin-1b, tumor
necrosis factor-alpha but not interferon-c), a significant
induction of inducible nitric oxide synthetase (iNOS)
expression, and a significant reduction of total nitrite and
lipofuscin content in the cortex (27). Changes in brain
alpha oscillatory activity using electroencephalography
(EEG) have been studied as correlates of L-theanine
potential anti-stress effects, using resting state recordings,
and cognitive enhancing effects, using task-related
recordings (28). Evidence from recent in vitro and in
vivo research indicates that saffron has potential anti-
cancerogenic (cancer-suppressing),anti-mutagenic
(mutation-preventing), antioxidant, antidepressant,
and memory-enhancing properties (29). All of these
properties have allowed us to test an original and
innovative composition of these natural substances
in a sample of young elderly subjects, to evaluate the
possible improvement of their main cognitive functions,
perceived stress and depression rate. The results obtained
demonstrate the effectiveness and the safety of this
combination therapy. The synergistic action of Bacopa
monnieri, L-theanine, Crocus sativus, copper, folate and
vitamins of B and D group after 2 months of treatment
resulted in a significant improvement of cognitive
decline, perceived stress and Depression tested with
MMSE, PSQ-Index and SRDS scores.

Our study has also some relevant limitation. In
particular, the patient sample is small, and the study
duration relatively short, so that we cannot predict if the
observed results will be maintained on a longer follow-
up. However, this is a preliminary trial, and the crossover
design reinforce our observation. Then, the results are
encouraging to perform new clinical trials on a larger
number of subjects with a longer duration of treatment.
If our results will be also confirmed by different future
studies this combined nutraceutical could be considered
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a rational and alternative therapeutic option for minor
cognitive disorders, being relatively inexpensive and
well-tolerated.
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