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ABSTRACT

Pfaffia glomerata (Spreng.) Pedersen (PG) has
potential effects on cognitive function, yet it has not
been studied in humans. This randomized, double-
blinded, placebo-controlled study investigated the
effect of PG roots standardized extract (1.0% of
B-ecdysone) on cognition in healthy middle-aged
and elderly men. Thirty-eight men (aged 50-73)
were randomized into Placebo and PG groups and
later reorganized into Placebo and PG athlete and
non-athlete subgroups; each subject took one
capsule of PG extract (300 mg) or brown sugar
as placebo (500 mg) twice daily for 6 months.
Cognitive function was assessed at baseline and
at in the 6th-month using neuropsychological
tests. The PG extract was well tolerated, with only

INTRODUCTION

The development of modern societies has
led to an increase in life expectancy worldwide,
significantly impacting health services (Karacan et
al. 2020). Given that the elderly present their own
physiological characteristics, there has been a push
for research in this area to develop methodologies
and products that assist this significant portion of
the population and contribute to the planning and
preparation of healthcare services (Passos et
al. 2020). In this context, medicinal plants have
garnered attention, being widely utilized globally
for their diverse effects, including antioxidative,
vasodilatory, neuroprotective, anti-inflammatory
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one dropout case in the placebo group. Overall,
there were no significant differences between the
groups from initial to final evaluation. However,
subgroup analysis by physical activity profile
showed significant improvements in WMS-digit
span forward (Athletes’ PG group) and WMS-logical
memory (Athletes and Non-athletes’ PG groups);
conversely, negative interference was found in
Toulouse-Pieron Q and WMS-orientation subtests
on Non-athletes’ PG group. These findings suggest
that PG extract has both negative and positive
effects on cognition in healthy middle-aged and
elderly men. But more research is needed to better
understand its effects.

Keywords: Pfaffia glomerata; Brazilian ginseng;
suma; memory enhancement

properties, among others. Notable examples
include species such as Ginkgo biloba L., Curcuma
longa L., Hypericum perforatum L., Huperzia
serrata (Thunb.) Trevis., among others (Perry and
Howes 2011; Babich et al. 2022).

In this context, adaptogens emerge as
noteworthy, being substances that enhance a state
of nonspecific resistance in organisms following
exposure to various stressors (Wagner et al. 1994).
Typically, they are herbal preparations with low toxicity,
lacking acute effects and necessitating prolonged
administration to aid the body in maintaining
homeostatic balance or recovering from instances of
imbalance (Brekhman and Dardymo 1969).
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In Brazil, the population has adopted
the practice of using native plants for similar
therapeutic purposes, employing them as general
tonics to enhance both physical and mental well-
being, including sexual health. Notable species
in this regard include guarana (Paullinia cupana
Kunth.), catuabas (Anemopaegma arvense [Vell.]
Stellfeld ex de Souza; Trichilia catigua A.Juss.),
noé-de-cachorro (Heteropterys tomentosa A.Juss.),
and Brazilian ginsengs (Pfaffia glomerata [Spreng.]
Pedersen; Hebanthe erianthos [Poir.] Pedersen)
(Carlini 1995; Mendes 2011).

Among these native species, Pfaffia
glomerata (Spreng.) Pedersen (PG) has garnered
attention due to its abundance of raw material, wide
geographical distribution, ecdysteroid content, and
presence in the Brazilian market. These factors
have spurred research in both chemical and
pharmacological fields, positioning it as a potential
economic asset (Prudente et al. 2024; Ribeiro et al.
2024). PG is predominantly found along the border
between the states of Parana and Mato Grosso
do Sul, and its commercialization constitutes a
significant economic activity. Approximately 300
tons of roots were cultivated and sold between
2019 and 2020, with the maijority destined for
export (Faep/Senar PR 2021).

PG demonstrates notable anti-inflammatory,
analgesic, antioxidant, antidepressant, aphrodisiac,
gastroprotective, and prebiotic actions (Ribeiro
et al. 2024). In the central nervous system field,
Paris et al. (2000) conducted an evaluation using
an alcoholic extract obtained through hot reflux,
administered acutely in animal models of behavior
and memory; the findings revealed a depressant
profile, characterized by decreased memory
retention and, when administered intraperitoneally,
a dose-dependent amnesic effect. Conversely,
Oliveira et al. (2004) conducted acute treatments
on male mice using a hydroalcoholic extract in
the elevated T-maze model. The results indicated
an enhancement in the acquisition of inhibitory
avoidance behavior with some of the tested doses.

Additionally, Marques et al. (2004)
assessed a standardized extract (containing 1.1%
B-ecdysone) derived from PG roots obtained via
cold turbolysis in animal models; their findings
demonstrated a reversal of memory deficits
in elderly rats following chronic treatment, as
evidenced in models of passive avoidance and left-
right discrimination tests. Furthermore, Franco et
al. (2021; 2024) conducted extensive evaluations
on extracts from both roots and aerial parts of
PG, focusing on fractions enriched in the active
compound [B-ecdysone (20-hydroxyecdysone).
They discovered antioxidant and anticholinesterase
properties, along with the ability to mitigate
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behaviors associated with stress, anxiety, and
depression, as well as improvements in the brain’s
antioxidant system; collectively, these effects
were deemed neuroprotective. In terms of safety,
a toxicological study involving acute treatment of
male and female rats for 90 days determined that
the standardized extract of PG roots exhibited an
LD,, above 5 g/kg, indicating a low toxicity profile
compatible with human use (Marques et al. 1998).

Given these promising preclinical findings
and the observed low toxicity, it was decided to
conduct a clinical trial to investigate potential
cognitive effects of the standardized extract derived
from PG roots.

MATERIAL AND METHODS

Extract used and its standardization

The roots were purchased in pulverized
form from a wholesale supplier in Sao Paulo,
with the supplier indicating that their origin was
the region of Porto Rico in the state of Parana,
Brazil. Flowering specimens were collected from
this region and exsiccates were compiled. These
exsiccates were then identified as P. glomerata by
botanist Josafa Siqueira, who serves as the curator
of the Herbarium Friburguense (FCAB). A voucher
specimen has been deposited at the herbarium
under the number 5426.

The roots underwent maceration at a
concentration of 10% (w/v) in a hydroalcoholic
solvent (50% v/v) for approximately 4 h, followed by
application of the turbolysis technique at 3500 rpm
for 30 min, with intermittent cooling. Subsequently,
the solution obtained was filtered, concentrated
under vacuum, and dried using corn starch as an
excipient in an industrial atomizer. The resulting
PG dry extract, along with brown sugar utilized
in the placebo, were encapsulated into opaque
hard gelatin capsules of size “0” and wine color.
The capsules were then packaged into opaque
PVC plastic containers, each containing 120 units,
and labeled with the name of the institution. To
maintain the double-blind format of the research,
the containers were randomly coded.

The PG extract was standardized based
on the marker B-ecdysone Sigma using a high-
performance liquid chromatography (HPLC)
system, specifically a Hewlett Packard model
1050, equipped with a Merck Lichrosphere 100
(RP-18) 5 ym column sized 250 mmx4 mm. The
chromatographic conditions included a temperature
of 27 °C, a mobile phase consisting of methanol-
water (40:60, v/v), a flow rate of 1 ml/min, and a
total running time of 18 min. The detection was
performed at a wavelength of 235 nm.
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Inclusion criteria

Healthy middle-aged and elderly male
volunteers between 50 and 75 vyears were
recruited and, due to parallel assessment in the
field of exercise physiology, with different patterns
of physical activity (athletes: activity above 3 h
per week and participation in sports competitions;
and non-athletes: sedentary or with less than 3 h
of activity per week). The results of this parallel
evaluation were published separately (Danucalov
2000; Marques et al. 2002).

Exclusion criteria

Volunteers diagnosed with dementia,
heart problems, uncontrolled hypertension or other
serious pathological conditions, or using adaptogen
and/or nootropic medications were excluded.

Ethical aspects

The project underwent review and
approval by the Ethics and Research Committee
of the Federal University of Sado Paulo (in response
to letter PSICOB/EAC/072/97). Volunteers were
provided with a declaration of consent, which they
read and signed.

Screening of volunteers

The screening process began with an
anamnesis and a rapid assessment of mental
state using the Mini Mental Test (Schaefer et al.
2024). Subsequently, blood and urine samples
were collected for laboratory tests to assess
hematological and biochemical profiles. This was
followed by a cardiological evaluation and an
exercise stress test on a stationary bike. Upon
receiving laboratory and cardiological reports
indicating suitability for participation in the study,
the baseline cognitive tests were applied. Typically,
this occurred approximately one week after the
screening phase.

Neuropsychological assessment

The instruments of this assessment were
the following:

a) Toulouse-Pieron Test (Concentrated
Attention): This test is designed to evaluate
concentrated attention, particularly visual attention,
as well as the ability to focus, react quickly, perform
tasks accurately, and discriminate and localize
stimuli. The speed of performance is measured
by the productivity achieved within a set time
(R subtest), while the quality is assessed by the
number of errors made (Q subtest) (Aratgjo 2011).

b) Wechsler Memory Scale (Revised):
This scale comprises six subtests (information,

53

orientation, mental control, logical memory,
numbers, and associated pairs). It assesses
various aspects of memory function, including
general knowledge, temporal-spatial orientation,
remote memory, immediate memory, working
memory, exact reasoning, and logical memory.
Tasks within this scale involve answering general
questions, numerical counting, verbal repetition
of the alphabet, and recall of story content
immediately and after a delay period (Elwood
1991).

c) Progressive Matrices Test: This test is
used to assess cognitive abilities such as mental
level, intellectual development, and learning
capacity, particularly in older individuals. It
consists of questions organized into five modules,
each with progressively increasing difficulty levels
(Raven 1993).

Study protocol

The volunteers were randomly assigned
to either the control (placebo) or experimental
(PG) groups, with randomization based on age
parameters, Mini-Mental Test scores, and self-
reported level of physical capacity.

The product provided was a standardized
PG dry extract encapsulated at a dose of 300
mg, to be taken twice daily (equivalent to 8.6 mg/
kg for a subject weighing 70 kg). This dosage
was determined based on the customary use of
approximately 2 g of the roots per day (Brasmédica
n.d.), and the extract’s yield in the form of a drug-
derivative ratio (DDR) of 2-3:1, resulting in a
daily dose of approximately 600 mg. The placebo
consisted of 500 mg brown sugar capsules, also to
be taken twice daily. The treatment duration was
six months, aligning with studies on other species
used in the age range associated with the onset of
memory impairment (Rai et al. 1991; Wiklund et
al. 1994; Neri et al. 1995).

Volunteers were instructed to note any
effects they experienced. Additionally, they were
advised not to alter their behavior or lifestyle,
especially regarding medication use and physical
activity patterns. They were requested to return
for follow-up every 1-2 months, during which
adherence to the protocol, general condition, and
any potential negative or positive effects were
assessed and recorded in their medical records.

Neuropsychological tests were performed
initially (pre-treatment) and repeated only at the
end of the study period (post-treatment). This time
gap between assessments aimed to mitigate the
influence of learning aspects during the tests,
which could impact the final results (Figure 1).
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Subject screening for
eligibility (n= 44)

l—' Excluded (n= 6)

Randomization (n= 38)

l

Drop out Allocation to placebo
(n=1) group (n= 20)

|

Allocation to PG group
(n=18)

Initial evaluation (Placebo= 19; PG= 18)
- Application of cognitive tests

Monthly/bimonthly monitoring
- information collection

Final evaluation (6:» month)
- Application of cognitive tests

Figure 1. Flow-chart of clinical protocol.

Statistical analysis

The data from the neuropsychological tests
were subjected to analysis using two-way Analysis
of Variance (ANOVA) with education level as a
covariate; post-hoc comparisons were conducted
using Duncan’s Test. Additionally, Fisher's Exact
Test was utilized to assess the subjective effects
reported by volunteers during the treatment period.
A significance level of p < 0.05 was considered for
all statistical analyses.

RESULTS AND DISCUSSION

Dry extract stardardization

The high-performance liquid
chromatography (HPLC) system was employed
for the standardization of the dry extract. The
marker exhibited retention times of 12.084 min (for
the isolated standard) and 12.673 min in the dry
extract. Based on these retention times, the content
of B-ecdysone in the dry extract was calculated to
be 1.0%.

Selection and characteristics of volunteers

Out of the initially evaluated 44 volunteers,
6 were excluded from the study (4 cases of severe
hypertension, 1 case of an exercise stress test

suggestive of coronary obstruction, and 1 case with
various abnormalities in laboratory tests). However,
during the course of the study, one volunteer from
the placebo group withdrew after experiencing
a severe episode of chest pain, prompting the
discontinuation of treatment. As a result, the
research concluded with 37 healthy volunteers,
aged between 50 and 73 years (Table 1).

Global neuropsychological assessment

The data from all the evaluations are
presented in table 2. The overall assessment
indicates that no significant differences were
observed in any of the subtests, suggesting that the
PG extract did not have a significant effect on the
cognitive parameters of the volunteers at the tested
doses and groups.

These findings suggest a lack of adaptive
effects fromthe standardized PG extractin both adult
and elderly volunteers, at the evaluated dose and
treatment duration, in disagreement with popular
and commercial recommendations (Mendes 2011;
Brasmeédica s.d.). It's worth noting that studies with
adaptogens usually involve models and conditions
under stress, with negative results occurring in
the absence of these parameters (Bhattacharya
and Muruganandam 2003). In the present study,
healthy middle-aged and elderly individuals were
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Table 1. Characteristics of the clinical study volunteer groups.

Placebo grou PG grou

Characteristics (N= 199) g (NS 18)p
Age (mean + SD) 59.7 £ 6.6 61.7+7.3
3rd degree 11 10
2nd degree 3 4
1st degree 5 4
Caucasian 16 16
Black 0 1
Asian 3 1
Athlete 8 8
Non-athlete 11 10

Two-way ANOVA evaluation; non-significant data

Table 2. Overall results of cognitive tests applied to volunteers in the initial and final phases of treatment.

Placebo (N=19) PG (N=18)
Cognitive tests (meanzts.d.) (meanzts.d.)
Early phase Final phase Early phase Final phase

Toulouse-Pierén

R subtest (speed) 112.7 £ 32.1 123.2 + 38.6 105.8 +42.0 109.1 £ 44.6
Q subtest (quality) 8.4 +10.1 78197 81173 12.9+20.1
Wechsler Memory Scale

Information and orientation 10.5+£0,7 10.3+0.6 10.6 £ 0.6 10.3+£0.7
Mental control 56+23 6.7+2.1 6.3+£25 6.7+21
Verbal paired associates

Pair 1 5617 6.2+1.2 51+1.3 58%15
Pair 2 6.7+1.6 72+1.1 6.3+1.8 6.7+1.7
Pair 3 7215 7815 7117 75+17
Total 19.5+4.2 21.2+3.2 18.6+4.2 20.0+4.3
Digit span

Digits forward 59+1.2 6.5+1.2 53+20 58+1.4
Digits backwards 38+1.2 3.7+£19 36+1.9 3.7+19
Logical memory | (immediate)

Story A 12442 13.9+4.0 10.5+5.1 124143
Story B 142 +4.1 13.6+4.0 11.9+58 13.2+3.8
Logical memory Il (post-delay)
Story A 10.3+4.0 122+4.9 8.1+4.1 10.9+4.2
Story B 12.6 £ 4.1 125+4.3 10.3+5.3 11.5+4.6
Progressive matrices 41.7+£9.6 41.3+10.5 36.7£15.3 37.6£15.7

Two-way ANOVA evaluation; non-significant data
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evaluated, not subjected to any specific stressful
condition, only under the normal decline of aging
and its representation in terms of cellular stress and
maintenance of homeostasis.

Future studies should explore alternative
methodological models, expand the spectrum
of extracts, doses, and include a larger number
of volunteers and patients to comprehensively
understand its actions.

Neuropsychological assessment by physical
activity profiles

In an exploratory statistical evaluation
(Table 3), we aimed to assess the impact of PG
extract on cognitive tests in relation to different
patterns of physical activity in volunteers
distinguishing between athletes and non-athletes.
This evaluation was conducted in consideration of
the well-established relationship between cognition
and physical activity, with regular exercise being
recognized as a potential means to mitigate
cognitive decline in adults (Xu et al. 2023).

A similar exploratory evaluation format
was utilized by Perry et al. (2018) in a double-
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blind, placebo-controlled study investigating the
effects of a combination of sage (Salvia officinalis
L.), rosemary (Rosmarinus officinalis L.) and lemon
balm (Melissa officinalis L.) on memory in normal
volunteers. Despite initially finding no significance
in the overall data, further evaluation in subgroups
revealed improvement specifically in the delayed
word recall test.

The results from certain tests indicate
statistically significant differences between Athletes
and Non-athletes’ subgroups when using PG
extract. There was, however, no confluence for one
group in particular with significant results with Non-
athletes PG (Toulouse-Pieron Q; WMS-orientation),
one with Athletes PG (WMS-digits forward) and
three others involving both treated subgroups
(WMS-logical memory | and Il). The reasons for
these non-confluent results are unclear and require
further investigation.

The Non-athletes PG subgroup exhibited
two significant findings (Toulouse-Pieron Q and
WMS-orientation subtests) that could be interpreted
as negative in cognitive terms. In the first case,
there was an increase in the number of errors in

Table 3. Significant results of the cognitive subtests applied to volunteers in the initial and final phases of
treatment, evaluated according to physical activity patterns.

Cognitive tests - Athletes (mean % s.d.)

Placebo (N= 8) PG (N=8)
initial final initial final
Toulouse-Pieron (Q) 6.5+7.5 5.0+£4.9 6.6+4.4 7.1+6.3
WMS - Orientagéo 46+0.5 46+0.5 5.0+£0.0 49+04
WMS-digit span forward 5615 6.6+ 1.2 46+26 6.0 £ 1.6
WMS-logical memory | 120+24 13.1+£3.7 129+3.6 13.7+3.4
WMS- logical memory Il 9.6+2.1 12.0+54 96+34 12.7 £ 2.5*
Cognitive tests - Non-athletes (mean * s.d.)
Placebo (N= 11) PG (N=10)
initial final initial final
Toulouse-Pieron (Q) 10.5+12.2 10.4£12.5 73%6.7 18.2 £ 25.8*
WMS - Orientagdo 49+0.3 45+0.5 48+04 43+0.7*
WMS-digit span forward 6.0+1.0 6.5+1.3 58+1.5 5614
WMS-logical memory | 12.7+55 144 +45 9.2+57 12.5 £ 3.9*
WMS- logical memory Il 11.2+51 12.3+5.0 7.3+4.6 10.5 £+ 4.3*

*Differs from Non-athletes PG group, initial; p<0.05 — Duncan test; **Differs from Athletes PG group; initial; p<0.05 — Duncan test.
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the post-treatment phase with the extract (initial:
7.316.7; final: 18.2425.8; p<0.05) indicating a
decline in attention and psychomotor performance
among volunteers. The second finding indicates
a negative impact of the PG extract on general
cognitive functions such as spatial orientation,
knowledge of the month, and day of the year (initial:
4.8+0.4; final: 4.31£0.7; p<0.05). These effects were
not observed in the other groups, although the Non-
athletes placebo group did show a slight decrease
in performance during the post-treatment stage
in the Orientation subtest (initial: 4.9+03; final:
4.5£0.5; p= 0.05).

Such declines could potentially be associed
with the depressant effects on central nervous
system (CNS) mentioned by Paris et al. (2000)
and also attributed to the substance B-ecdysone
(Fenner et al. 2008); CNS depressant drugs, such
as benzodiazepines, are known to impair attention
and psychomotor performance, as assessed by
the Toulouse-Pierén Concentrated Attention test
(Bonazzi et al. 1994), and it's plausible that a
similar effect occurred in this study. Additionally, the
Non-athletes PG group consisted of volunteers with
an average age 8 years older than the other treated

57

group (Non-athletes PG: 63.915.5 years; Athletes
PG: 55.946.1 years; p<0.05). This significant age
difference may have contributed to the observed
negative performance.

In the WMS-digits forward subtest, it was
observed that the Athletes PG group exhibited,
after treatment, a greater capacity to memorize
and repeat the sets of numbers presented by the
evaluator after treatment (initial: 4.6+2.6; final: 6.0
11.6; p<0.05), indicating a significant improvement;
conversely, the Athletes placebo group also
showed positive progress, albeit without statistical
significance (Figure 2A).

This test evaluates short-term memory,
also known as working memory or verbal working
memory, which integrates attention and memory
for a given task (Oliveira and Bueno 1993). This
cognitive system has a limited retention and
temporary storage capacity, typically lasting a few
seconds, with a storage limit of approximately 5 to
9 pieces of information (Miller 1956; Oliveira and
Bueno 1993). The improvement observed in the
Athletes PG subgroup post-treatment reflects an
enhancement in this score, which initially was at a
lower numerical level compared to the Non-athletes

WMS-digits forwardby physical activity profile

Change from baseline

.

B @ Athletes Placebo

WMS-logical memory | by physical activity profile
(scores difference * sd)

Change from baseline
=

O Athletes Placebo W Athletes PG O Mon-AthletesPlaceba B Mon-Athletes PG

m Athletes PG

mMon-Athletes Placeba

Change from baseline
o N = T T - ]

(scores difference + sd)

==

m Non-Athletes PG C

WMS-logicalmemory Il by physical activity profile

(scares difference + sd)

DAthietesPlacebo  WAthletesPG ONor-AthietesPlacebo W NonAthletesPG

Figure 2. Results of the positive WMS subtests (A - digits forward; B- logical memory I; C- logical memory II)
expressed as a difference between initial and final scores of the volunteers’ groups subdivided by physical

activity profile.
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placebo and PG subgroups (Table 2). However, the
association between physical activity and improved
performance in the WMS digits subtest remains
unclear, as indicated by other studies (Freitas et al.
2023), which did not demonstrate improvements
compared to placebo group, albeit showing
differences in relation to the group that underwent
cognitive stimulation. Further evaluations are
warranted to gain a comprehensive understanding
of this result.

Finally, data from the WMS-logical memory
| and Il subtests revealed three effects related to
the ability to memorize and retrieve information,
both immediately after its presentation (1st call —
immediate memory) and after approximately 30 min
of delay (2nd call — late memory) (Figure 2B and C).
In this instance, significant results were observed
in the Athletes PG group (logical memory |) and in
the Non-athletes PG group (logical memory | and
II) during the post-treatment phase; these findings
appear to be independent of the pattern of physical
activity and suggest a facilitative effect of PG on
memory retention capacity, particularly noteworthy
in the instances involving delayed memory recall
after a 30-min interval, which poses challenges for
retaining information (Oliveira and Bueno 1993).

Comparing these positive results with
those obtained in the Toulouse-Pieron Q subtest, it
can be inferred that the impairment detected in the
Non-athletes PG group appears to be more closely
associated with the psychomotor component rather
than with attention and memories, which have
been demonstrated to be preserved and even
strengthened in certain subtests of the WMS scale.

Effects on memory are commonly
associated with the cholinergic system, and its
decline is a prominent indicator of dementia
(Ferreira-Vieira et al. 2016). One therapeutic
approach for dementia involves anticholinesterase
drugs, which inhibit the enzyme responsible for
breaking down the neurotransmitter acetylcholine,
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thereby enhancing the overall functioning of the
memory system (Sharma 2019). Several medicinal
species are well-known for their potential to improve
dementia symptoms or at least to slow down
its progression, including Melissa officinalis L.,
Huperzia serrata (Thunb.) Trevis., Salvia officinalis
L., Bacopa monnieri (L.) Wettst., Ginkgo biloba L.,
among others (Ahmed et al. 2013).

In this context, Seidl (2010) conducted an
evaluation of several plant species and identified
a positive acetylcholinesterase inhibitory effect for
Brazilian ginseng, with the highest percentage of
inhibition among the various extracts tested (85%
at a concentration of 0.5 mg/ml). Subsequently,
Franco (2021) replicated this effect for PG fractions
rich in B-ecdysone, attributing the pharmacological
activity to the known action of this substance on
the enzyme acetylcholinesterase, among others
(Yang et al. 2004; Xia et al. 2014). Therefore,
these studies corroborate, at least in part, that the
anticholinesterase effect is one of the mechanisms
through which PG may impact human memory.

The Progressive Matrices Test did not
reveal significant differences between the groups,
either in the overall analysis or in the subgroups
categorized by physical activity patterns. This
suggests that there was no notable cognitive
decline among the volunteers during the six months
of treatment, and furthermore, that the PG extract
did not exhibit any discernible impact, positive or
negative, on the assessment conducted in the test.

Subjective data from the clinical study

Throughout the clinical study, volunteers
were closely monitored until the final evaluation.
Subjective reports were gathered on planned
aspects such as memory and other cognitive
functions, as well as on other areas highlighted by
the volunteers, with no restrictions on the scope of
topics discussed (Table 4).

Non-significant citations of improvement in

Table 4. Reports from participants of subjective positive effects (placebo N= 19; PG N= 18).

Subjective effects Placebo PG Statistical analysis
Cognitive and mental aspects 3 7 NS
Physical aspects 4 6 NS
Sleep 1 4 NS
Dreams 1 3 NS
Sexual activities 1 3 NS
Other general aspects 1 7 p=<0.05
Total 11 30

* Differs from the Placebo group; p £ 0,05 — Fisher’s test; NS - not significant
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mental and cognitive aspects varied between the
placebo and PG groups. In the placebo group, two
specific references highlighted improvements in
memory and overall mental activity. In the PG group,
three references focused on improvements in short-
term memory, while four references emphasized
general mental and cognitive enhancements, such
as increased lucidity, stable thinking, improved
mood, and reduced anxiety in anxiety-provoking
situations (e.g., travel).

In terms of physical aspects, although
both volunteers from the placebo and the PG
groups report increased overall disposition or in
sports activities, in the dose and time evaluated,
PG did not express significant benefits in this area
(Marques et al. 2002).

The third aspect mentioned concerns
the sleep characteristics of the volunteers. In
the placebo group, there was one instance of a
volunteer using midazolam. In contrast, in the
PG group, there were four mentions regarding
a potential effect of the treatment in inducing a
shorter latency, longer duration, deeper, and more
restful sleep, typically observed in the initial days
of treatment (non-significant data). PG effects
on sleep duration in barbiturate sleep models in
animals have previously been documented by
Paris et al. (2000) The effects of sleep-facilitating
substances are particularly relevant for elderly
patients, who commonly experience insomnia as
a negative aspect of the aging process, impacting
cognition as well (Dzierzewski et al. 2018).

Another aspect evaluated, although
not statistically significant, was related to the
occurrence of dreams, a topic spontaneously
raised by some volunteers. One volunteer from the
PG group, in particular, mentioned several times
that “it is the first time | have had a dream in my
life,” or even “for those who had never dreamed, it
is a profound experience.” One hypothesis for this
effect could be the increase in REM sleep, which
is essential for maintaining cognitive functions;
dreams can occur in any phase of sleep, but they
are generally more common, vivid, and intense
during the REM sleep phase (Fases do sono 2021).
The relationship between dreams and cognitive
functions also encompasses functions related to
emotion regulation, learning, and even memory
consolidation (Barbosa et al. 2023). Exploring
studies with PG in this area could yield interesting
findings.

In terms of sexual activity, we aimed to
assess any changes considering both traditional
use and commercial indications in this area. While
there was only one report of improvement in a
52-year-old athlete volunteer in the placebo group,
there were three reports in the PG group, involving
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two non-athlete volunteers (aged 59 and 64) and
one 66-year-old athlete (non-significant data). Dias
et al. (2020) evaluated the hydroalcoholic extract
of PG roots in adult male mice and observed an
increase in nitric oxide leading to vasodilation,
as well as increases in corpora cavernosa and
collagen, among other effects. Similarly, Huang et
al. (2023) investigated the effects of PG on sexual
dysfunctioninratsinduced by paroxetine; they found
improvements in sexual performance, restoration
of sexual hormone levels, an increase in nitric oxide
and cyclic guanosine monophosphate (cGMP),
increased activity of nitric oxide synthase in penile
tissues, and decreased phosphodiesterase-5
activity, which enhances penile erection. Further
studies in this area would be beneficial.

Regarding general effects, numerically
significant between the groups were observed.
One participant in the placebo group claimed that
the product was increasing their appetite. In the PG
group, seven different manifestations occurred: two
cases involved the elimination of a mole (nevus) in
the chest area and corns on the soles of the feet;
two other reports referred to a decrease in desire
for alcoholic beverages; and three other volunteers
reported improvement in nighttime urinary
elimination, with less frequent and more productive
episodes.

Allthese effects of subjective manifestations
with PG extract seem to compose a diffuse picture
but one that aligns with effects reported in some
articles under the umbrella of “improvements in
quality of life.” For instance, Wiklund et al. (1994)
evaluated 400 healthy volunteers on various general
aspects (well-being, anxiety, vitality, self-control,
depression, health, sleep, relaxation, appetite, and
sexual interest, among others), finding significantly
increased scores for several parameters in the
experimental group (Panax ginseng with vitamins
and minerals). Other authors (Neri et al. 1995),
also using a product based on Korean ginseng with
vitamins, assessed psychological states of well-
being and perception of quality of life in 60 volunteers
with an average age of 61 years, with age-related
memory impairment; in the treated group, a positive
correlation was found between cognitive index and
social contact, mood, and factors related to self-
control. The data from this study seem to show a
similar relationship, with the PG group showing
various improvements that, collectively, bring
remarkable benefits to quality of life, including the
cognitive benefits that were evidenced as well as
the negatives to be considered as warnings.

Adverse events data
Citations of events with negative aspects
are presented in table 5.
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Table 5. Reports from participants of adverse events (placebo N= 11; PG N=9).

Adverse events Placebo group PG group
Changes in stool consistency or color 1 1
Dry mouth 1 0
Headache 0 1
Arm pain/numbness 2 1
Abdominal pain 1 0
Rash 2 0
Flatulence 1 1
Salivation 1 0
Different taste sensations 2 0
Dizziness 2 2
Torpor and excessive drowsiness 1 1
Urticaria - 1
Total 14 8

Fisher’s test; non-significant data

These data show a higher number of
mentions in the placebo group compared to the
PG group (non-significant difference); overall, there
were mild manifestations, such as those related to
the intake of new substances promoting changes
in feces and flatulence, reported by one volunteer
from each group, which usually cease after a few
days of habituation. Thus, overall, it can be stated
that tolerance to the PG extract was good.

CONCLUSIONS

In summary, the data presented indicate
significant cognitive effects induced by standardized
PG extract in healthy male volunteers’ subgroups
aged 50-73 years old. Among these alterations, two
were negative, affecting psychomotor performance
and orientation, while four were positive, including
improvements in digits and both immediate and
delayed memory. Importantly, there was no
evidence of generating adverse risk events over the
six-month treatment period. Further assessments
with other extracts, doses, and profiles of
volunteers, including patients, are necessary for a
comprehensive evaluation and to contribute to the
understanding of the effects of Pfaffia glomerata,
also known as Brazilian ginseng.
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