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Abstract: Since ancient times, medicinal plants have been a universal source of biologically active
substances with high potential for the treatment of various diseases and disorders. For centuries,
traditional communities have often relied on medicinal plants to treat health problems. Therefore, ac-
curate information is required and knowledge about traditional medicinal plants requires evaluation,
and great attention should be given to the possible integration of these plants as therapeutic agents
or as complements to conventional pharmacological therapies in the healthcare system. Recently,
Griffonia simplicifolia (DC.) Baill., initially used as a holistic remedy, has attracted attention from many
researchers and consumers because of its multiple health-promoting effects. This growing interest
prompted us to give an updated review of the botanical, geographical, historical, and therapeutic po-
tentials of Griffonia simplicifolia (DC.) Baill. in terms of its in vitro and in vivo health effects, nutritional
uses, and possible applications in line with biodiversity and sustainability concepts. This paper also
presents a quantitative research analysis of the published studies related to this plant that are available
in the literature. To retrieve the publications related to this plant, a bibliographic search was carried
out using the Scopus database. The bibliometric data were extracted and processed using VOSviewer
software (v.1.6.16, 2020). Technological possible applications in terms of patents request presented
was also performed. A total of 1386 publications, from the year 1970 to the year 2021, were obtained
by the literature search, and these had been collectively cited 38,805 times. The large amount of
literature data available documents the interest in this plant’s use as a tool for integrating traditional
holistic healing approach, e.g., using plants, herbs, and holistic remedies, into the healthcare system
as supporting tools and/or therapeutic agents, which is a current worldwide challenge.

Keywords: Griffonia simplicifolia; bioactive components; beneficial properties; in vitro studies; in vivo
studies; literature quantitative research analysis; sustainability

1. Introduction

Medicinal plants have been utilized since ancient times as the main therapeutic ap-
proaches to the management of various diseases worldwide [1-4]. So far, about 50,000 to
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80,000 herbs have been prescribed as medicine, according to the International Union for Con-
servation of Nature (IUCN) [5], in line with biodiversity and sustainability concepts [6-8].
Medicinal plants and their bioactive-molecule contents are natural sources of beneficial
compounds that have been impacting human health on a planetary scale for thousands of
years. Biodiversity and ecosystems with natural resources of commercial value have often
been relevant in obtaining complete benefits of natural products to provide substances to
be possibly used as remedies or in general health-beneficial substances. For this reason,
an assessments should be performed evaluating the vulnerability of the ecosystems and
at the same time also the critical points relevant to the environmental crisis that we are
nowadays experiencing. From this point of view, medicinal plants are a relevant resource
from a planetary health perspective, and Griffonia simplicifolia (DC.) Baill. can be considered
an example of a less-used plant, notwithstanding its multiple health-promoting effects.
These last effects would need to be fully studied and assessed in order to be capable of
contributing properly to the overall social, economic, and environmental benefits that are
the three pillars of sustainability, including developing the cultivation of native medic-
inal plants as resources that can limit global environmental change. The initial holistic
approach of medicinal plant use, in fact, evolved into the use of plant phytocomplexes,
e.g., developed into nutraceuticals, which can be used as support to conventional therapies,
especially in those cases where the conventional pharmacological approach is difficult
or not well tolerated. This aspect could trigger a transdisciplinary research framework
approach capable of evaluating the use of natural medicinal resources instead or as a
support, in some cases, of pharmaceuticals in therapeutic approach, depending on the
health condition to be treated. The medicinal plants’ biodiversity, and their contents of
bioactive substances, could allow the setting of guidelines to help un decision making
in promoting sustainable development, starting from global healthcare and considering
the need to protect the natural habitat with respect to sustainability and having a minor
environmental impact. This creates an interconnection with local and global ecologies and
with the health of people and communities based on natural components of natural origin
and beneficial health effects. This is becoming, nowadays, more and more relevant to the
demands of users compared to conventional pharmaceuticals, and it represents one of the
most interest triggering challenges for the research in the coming years.

G. simplicifolia (DC) Baill. [9] is a flowering herb belonging to the Leguminosae (Fabaceae)
family with several health-promoting effects, including antioxidant, antimicrobial, and
nephroprotective activity [10-13] as well as having efficacy in the management and treat-
ment of depression, anxiety, migraines, headaches, and insomnia [14-16]. It grows in
the tropical rainforests of the West and Central Africa, and it is also cultivated in Togo,
Ivory Coast, and Ghana. Griffonia simplicifolia (DC) Baill. is also known by other botanical
synonyms like Bandeiraea simplicifolia (DC.) Benth. and Schotia simplicifolia M. Vahl ex DC.
Several parts of this medicinal plant have been administered using a traditional pure-
holistic approach to manage different disorders. In particular, the leaf juice (for bladder
and kidney diseases), leaves and stems (for wound healing, stop vomiting, and pelvic
congestion), and the seeds (for diarrhea, stomachache, and dysentery) have been used [9].

The wide use of this plant and its parts has generated a great number of published
studies in the current literature. Using the quantitative literature analysis approach, this
manuscript also provides a current analysis of the most interesting, published studies on
Griffonia simplicifolia. To assess the context of the proposed perspective study, a snapshot of
the botanical, geographical, historical, and therapeutic potentials of Griffonia simplicifolia in
terms of its in vitro and in vivo health effects, nutritional applications, is presented together
with a focus on the main active substances present in the plant. Technological possible
applications of patents related to this plant use have also been mentioned.

2. Griffonia simplicifolia: Quantitative Research Literature Analysis

This paper gives a current and comprehensive analysis of the Griffonia simplicifolia
data present in the literature. On 30 October 2021, the Scopus database was used to carry
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out a search in order to retrieve Griffonia simplicifolia publications. To extract bibliometric
data, the following search strings in combination with the Boolean operator “OR” were
used from the Scopus online database (https:/ /www.scopus.com/home.uri, URL accessed
on 30 October 2021): “Griffonia simplicifolia” OR “Bandeiraea simplicifolia” OR “Schotia sim-
plicifolia”. The extracted bibliographic data were then recorded taking into consideration
parameters such as year of publication, publication count, type of document (e.g., article,
review, and book chapter), Institutions, and the countries/territories most productive in
this field of research.

The features of the Scopus web platform called “Analyze” and “Create Citation report
were used to carry out the basic analyses, and for further bibliometric analyses VOSviewer
software (version 1.6.16, www.vosviewer.com, accessed on 30 October 2021) was used after
importing the bibliometric research data relating to “complete records and cited references”.

To create and visualize the bubble map (“term map”), the words and terms used in
the abstracts and titles of the publications were analyzed by VOSviewer software (version
1.6.16, www.vosviewer.com, accessed on 30 October 2021) that linked them with pub-
lication citation data [17-19]. Default software parameters were used for analyses and
visualizations. The output of the software is the “term map” in which the size of each
bubble represents the frequency of appearance of a term coming from the bibliometric
research. The relative positions of the bubbles depend on the frequency of appearance of
the terms in the analyzed publications: the bubbles are closer if the terms co-appear more
frequently in the research. Citations per publication are represented by the color of the
bubble (citations per publication, CPP). This quantitative research analysis approach was
carried out in previous researches on natural products [20-22].

A large number of publications, namely 1386, dated from 1970 to 2021, were returned
by the literature search and these had been collectively cited 38,805 times. The chosen
minimum threshold for the keyword frequency was set to five in the VOSviewer software
v1.6.16. Of the 10,467 keywords found, 1327 met the selected threshold, while 3 of them
were manually excluded. A total of 1324 terms were identified from the quantitative
literature search on 1386 publications. The results are displayed as a term map shown in
Figure 1.

Publications and citation trends concerning Griffonia simplicifolia are reported in Figure 2.
Among the oldest papers, it is worth mentioning the paper published in 1970 in Phyto-
chemistry by Fellows and Bell [23], which described the isolation and identification of
5-hydroxytryptamine, 5-hydroxy-l-tryptophan, and I-tryptophan-5-hydroxylase in differ-
ent parts of the Griffonia simplicifolia plant. The work of Hayes and Goldstein, reported
the isolation, by affinity chromatography, and characterization of «-D-galactosyl binding
lectin from B. simplicifolia seeds [24]. The paper by Dwuma-Badu, published in 1976 entitled
“constituents of West African medicinal plants. XVIL Griffonin and griffonilide, novel
constituents of G. simplicifolia” [25] is another example.

The most recent work has been published by Cunningham et al. [26] in 2021 in the
Journal of Ethnopharmacology, and it is entitled: “From forest to pharmacy: Should we be
depressed about a sustainable Griffonia simplicifolia (Fabaceae) seed supply chain?”. The low
habitat specificity and vigorous re-sprouting of Griffonia simplicifolia after cutting, plus its
occurrence in forest reserves and national parks, confer some resilience on wild populations.
This study is well presented with respect to the strict linkage existing between food and
territory [27,28].

Figure 3 reports the distribution of documents displayed by type for the Griffonia
simplicifolia publications. It includes mainly “Article” for 96.5% of documents, followed by
“Review” at 1.6%, and “Conference paper” (0.9%).
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Figure 1. Term map for search G. simplicifolia. The bubble map represents words from titles, abstracts,
and keywords of G. simplicifolia publications. The size of each bubble indicates the number of
publications while the color of the bubble represents citations per publication (CPP). If two terms
appear more frequently, then the two relative bubbles are closer to each other (based on Scopus data
and processed by VOSviewer software v1.6.16).
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Figure 2. Publication and citation trends of Griffonia simplicifolia search (based on data from Scopus).
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Figure 3. Distribution of documents by type for Griffonia simplicifolia publications (based on data
from Scopus).

Figures 4 and 5 report, respectively, the most productive countries/territories and
institutions. Regarding countries/territories, the United States (n = 529) was the most
productive country, followed by Japan (n = 192) and the United Kingdom (n = 124).
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Figure 4. Most productive countries/territories (based on data from Scopus).
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Figure 5. Most productive institutions (based on data from Scopus).

The most productive Institution was the University of Michigan, Ann Arbor (1 = 56).
Each of the Top 10 Institutions contributed at least 16 publications.

3. The Botanical Aspects of Griffonia simplicifolia

Griffonia simplicifolia is a plant species belonging to the Leguminosae family. It is a
flowering medicinal herb that is a woody and climbing large shrub. This medicinal plant
can be up to three meters high, with greenish flowers and with leaves covering seeds about
1.7 cm in diameter and weighing 0.5 g. It is found mainly in West African Countries where
it is present in the termite hills and foothills of the forest area in the sub-Saharian mountain
slopes [29,30].

4. Ethnopharmacology and Traditional Medicinal Uses of Griffonia simplicifolia

Traditional medicine has benefitted from different parts of this plant for the treatment
of various disorders, including: (i) the bark, for treating pelvic congestion and skin wounds;
(ii) the leaves, for stopping vomiting and treating skin injuries, eye inflammation, and renal
conditions; (iii) the roots and leaves, for treating sickle cell anemia, gonorrhea, stomach
sick conditions, and lower pediatric fevers. In particular, traditional African medicine
has for centuries been administrating different parts of Griffonia simplicifolia with various
therapeutic purposes, in the forms of chewing small sticks of stems and roots or applying
leaves to wounds for healing. The use of plant juice for treating urinary tract diseases or
of decocts obtained from leaves and stems as antiemetic drugs is also part of traditional
holistic remedies, as well as the use of different parts as antibiotics and even as aphrodisiacs
as shown in Table 1.

Table 1. Main traditional medicinal uses of the Griffonia simplicifolia.

Region Plant Parts Traditional Uses References
Treatment of kidney and
Africa Leaves bladder ailments and [31]
skin diseases
Africa Leaves Wound healing [32]

Africa Decocts from stems and leaves Antiemetic drugs [32]
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5. Main Griffonia simplicifolia Components Having Nutraceutical Potential

The diversity of compounds in plants is related to the infinite possible combinations
of the main functional groups, i.e., hydroxyls, alcohols, aldehydes, alkyls, benzyl rings,
and steroids that leads to compounds with their own chemical and physical properties,
i.e., melting point, solubility, structure, and reactivity [33].

Identification, isolation, and quantification of bioactive compounds represent the main
steps in plant studies. Some examples are described in the following text. The reported
chemical composition of Griffonia simplicifolia includes major compounds as follows: lectins,
fatty acids, and 5-hydroxy-L-tryptophan [34]. Koppisetti et al. [35] reported the presence
of L-5-hydroxytryptophan (5-HTP) in the Griffonia simplicifolia seeds using the LC-MS
technique with RSD of 97.00-100.20%, linearity range of 3-20 ng/L, LOQ of 0.05, and LOD
of 0.02 ng/L [35]. In a recent study, a single-step seed extraction method was used to
detect the chemical composition of Griffonia simplicifolia, the results of which identified the
5-Hydroxytryptophan as the main compound, which was confirmed by HPLC and solvent
extraction procedures [36]. 5-HTP (5-Hydroxy-L-tryptophan) was identified in Griffonia
simplicifolia seed extract by Kim et al. [37] using an HPLC/UV technique with an average
value of 15.7 £ 0.63% (w/w) and a range from 14.3 to 17.1% (w/w) [37]. Vigliante et al. [38]
used an HPLC-DAD-ESI-MS/MS technique to analyze the Griffonia simplicifolia seed extract
and reported 5-hydroxy-L-tryptophan (5-HTP) as the most abundant compound [38].
Table 2 summarizes the main active compounds identified in several parts of the plant
and the analytical techniques that were used. The phytocomplex extracted from the plant
could be a new nutraceutical to be screened and evaluated, considering the many beneficial
health effects attributed to the active compounds contained in this plant. The possible risks
to safety due to the plant’s secondary metabolites [39] and possible contamination should
be also taken into proper consideration [40-46].

Table 2. Examples of the main active compounds identified in different parts of the Griffonia simplici-
folia plant and the analytical techniques used.

Methodological and
Compound Plant Parts Analytical Approach References
5-hydroxy-L-tryptophan i .
(5-HTP) seeds HPLC-DAD-ESI-MS/MS [38]
Lo . HPLC, LC/MS and Mass
Apigenin-C-glycosides leaves spectroscopy [47]
o-tocopherol and seeds GC and HPLC [47]
y-tocopherol
o tocopherol and seeds GC-MS and HPLC [48]
y-tocopherol
a-tocopherol seeds GC-MS [49]

Among the more interesting chemical compounds present in the Griffonia simplici-
folia seeds, 5-hydroxy-L-tryptophan (5-HTP) has been reported as present. 5-HTD, the
intermediate metabolite of the essential amino acid L-tryptophan, which is involved in
the biosynthesis of serotonin (5-HT) and fatty acids, was extracted from the plant seed.
Feng et al. [50] isolated the 5-HTP compound (with a purity of >99%) from the seeds of this
plant through high selective adsorption using ion-exchange resins (loading solution flow
rate = 4.0 mL/min, loading solution concentration = 10.8 mg/mL, and pH = 3.5) [50].

Various phytochemicals have been identified in the Griffonia simplicifolia leaf extract.
As an example, a recent study used preparative thin-layer chromatography (TLC) using
Sephadex LH-20 and silica gel to separate 3-carboline alkaloid (griffonine), which was then
confirmed by NMR and MS analytical techniques [51]. Many components of this plant
have been separated using TLC and column chromatography (CC) methods, followed by
analysis via Fourier transform infrared spectroscopy (FTIR), the results of which confirmed
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the presence of saponins, steroids, flavonoids, tannins, phenols, coumarins, glycosides,
triterpenoids, and alkaloids as well as 0.1-0.2% serotonin in the plant leaves [13].

6. In Vitro and In Vivo Therapeutic Potentials of Griffonia simplicifolia

In a plant, the determination of its phytochemical composition can be considered as
the first step to suggest the health-promoting effects, and it is usually followed by the as-
sessment of the structure of the chemical compounds involved in the possible health-related
activities. Figure 6 indicates the main properties with benefits for health that are associated
with the plant and possible applications in the treatment of different health conditions.

anxiety

depression

<:| Treat ——> /. ,
Imnsomnia

migraine

Crriflona sunpliciiofa headache

Figure 6. Scheme of the Griffonia simplicifolia’s potential beneficial properties.

6.1. Beneficial Activities of Griffonia simplicifolia Based on In Vitro Studies

Numerous reports are available for Griffonia simplicifolia extracts health beneficial effect
with reference to their evaluation under in vitro conditions. A study applied thin-layer
chromatography, column chromatography, and FTIR analysis to detect the chemical com-
position of Griffonia simplicifolia leaf petroleum ether and methanol extracts, and identified
coumarins, saponins, triterpenoids, tannins, steroids, phenols, glycosides, flavonoids, gly-
cosides, alkaloids, and flavonoids. The following antimicrobial activity testing reported
minimum inhibition values (MIC) values of 12.5-62.5 mg/mL [13]. A study assessed the
antioxidant activity of the aqueous Griffonia simplicifolia leaf extract (at a concentration
of 20 ug/mL) via the protection of astrocytes and neurons [52]. In a recent study by
Offoumou et al. the aqueous extracts of medicinal plants, especially Griffonia simplicifolia,
exhibited antimalarial activity against Plasmodium falciparum [53]. Giurleo et al. [10] have
evaluated flavone C-Glycosides and total antioxidant capacities in the leaves of eight wild
Griffonia simplicifolia populations. Another study applied the HPLC method to measure
the levels of hydroxytryptophan (5-HTP) present in Griffonia simplicifolia seeds gathered
from different parts of Ghana and Liberia, as well as performing the 2,2'-azinobis-(3-
ethylbenzthiazolin-6-sulfonic acid) assay to evaluate its antioxidant capacity [11]. Accord-
ing to the reported results, the 5-HTP content was between 110.23 mg/g and 137.04 mg/g,
and the mean antioxidant activity was 216.51 mg of trolox equivalent antioxidant capacity
(TEAC) in the range between 163.65 and 257.36 mg TEAC/g.

6.2. Health-Promoting Effects of Griffonia simplicifolia in Animals

Many studies conducted on animals have evaluated the health-promoting effects of
Griffonia simplicifolia extracts. Nyarko et al. prescribed Griffonia simplicifolia leaf extract
in rats with gentamicin/cisplatin-induced nephrotoxicity and observed nephroprotective
effects due to the restoration of creatinine and urea concentrations to normal levels and
the enhancement of glutathione peroxidase levels, as well as the reduction of nitric oxide
levels [12]. The effects of 5-HTP (5-hydroxytryptophan) extracted from Griffonia simplicifolia
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seed was evaluated in a study on sexual behavior [54]. The administration of 5-HTP (5-
hydroxytryptophan) at a dose of 100 mg/kg/day for nine days to rats led to significant
reductions in body weight and food intake as well as increases in 5-hydroxyindoleacetic
acid and serotonin levels [55]. Some interesting observations are reported in Table 3.

Table 3. Examples of updated studies concerning Griffonia simplicifolia carried out in animals.

Extract/Compound Experimental Design and

Effect Used Animal Model Used Reference
Inhibition of Griffonia simplicifo- Taking G. simplicifolia-derived
locomotor lia/magnesium 5-HTP attenuated locomotor [15]
activity formulation activity in mice.
The platelet count and
o hydroethanolic leaf platelet-large cell ratio (P-LCR)
Antioxidant were decreased, and the levels of
extract of ) [56]
effect R blood glucose and low-density
Griffonia simplicifolia. . .
lipoproteins were
elevated in a rat animal model.
The time spent in the central area
of open field and in the light
Tre.atment of Griffonia simplicifolia comPartment Qf light/dark .box
anxiety-related Baill. seed extract was increased in the open field [57]
syndromes ' and light/dark box tests,
respectively, in a rat
animal model.
Immobility time was shortened
. o in a tail suspension test (TST) by
Antlde.pr.essant Griffonia simplicifolia taking doses of 200 and 400 [5]
activity Aqueous Extracts

mg/Kg/day in rat

animal model.

6.3. Beneficial Activities of Griffonia simplicifolia in Humans, with Particular Regard to
Clinical Trials

Many clinical trials investigated the therapeutic potential of Griffonia simplicifolia ex-
tracts. Esposito et al. [59] prescribed the Griffonia simplicifolin/magnesium complex twice a
day for three months to prepubertal children (group A) in comparison with a control group
(B), and they found that some factors were lower in Group A than in Group B, including
visual analogue scale values (2.59-0.14 versus 7.42-1.05; p < 0.001), motion sickness (MS)-
symptom severity (2.59-0.14 versus 6.91-2.08; p < 0.001), and prevalence (36% versus 73%;
p < 0.001), thereby introducing the role of Griffonia simplicifolia/magnesium complex in the
control of MS. In another study, they prescribed Griffonia simplicifolia extract and ginkgolide
(a diterpenoid trilactone isolated from the tree Ginkgo biloba) for two separate groups of
participants twice a day for six months, the results of which showed a significant difference
in behavioral reactions to headache, Pediatric Migraine Disability Assessment Scale (Ped-
MIDAS) score, headache frequency, duration, and intensity between the two groups [59].
In a study carried out by Rondanelli et al. [60], the administration of 5-hydroxytryptophan
extracted from G. simplicifolia for a month elevated the satiety feeling by decreasing BMI in
overweight females [60]. In another study developed by Pizza et al., Griffonia simplicifolia
was co-prescribed with Vitamin PP, Vitamin B6, and L-tryptophan in children with mi-
graines, which resulted in acceptable tolerability and low drug intake during acute attacks
as well as in a reduction in headache-attack intensity and frequency [61]. A clinical trial
using 60 mg of L-5-hydroxytryptophan extracted from Griffonia simplicifolia (containing
12.8 mg of 5-HTP) has been administered for six weeks to 15 patients with relationship
problems or break-up issues in long-term relationship. The results showed significant
elevation of both brain-derived neurotrophic factor (BDNF) and platelet serotonin levels
compared to baseline values, suggesting the use of direct modulation of the serotonergic
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system for the treatment of psychological suffering related to unreciprocated romantic
love [62]. Additional interesting results that were obtained are summarized in Table 4.

Table 4. Example of updated studies concerning Griffonia simplicifolia carried out in humans, with
particular regard to clinical trials.

Effect Mechanism Ref

Taking Aurastop® as a novel tool containing
magnesium pidolatum (185 mg), Griffonia
simplicifolia-derived 5-HTP (20 mg),
Tanacetum parthenium extract (150 mg
extracted at 0.8% = 1.2 mg of active [63]
parthenolide) decreased the duration of aura,
aura-associated disability, headache
episodes, pain intensity, and somatosensory
presentations.
Administration of (Aurastop®, Zsculapius
Farmaceutici S.r.l.,, Brescia, Italy) in patients
with a diagnosis of [64]
migraine with aura reduced disability degree
and aura duration
Co-administration of Tanacetum parteninum,
Griffonia simplicifolia, and magnesium led to
Treatment of the reduction of the
pediatric patients with headache  six-item Headache Impact Test (HIT-6) and
Migraine Disability Assessment
(MIDAS) score

Management of migraine aura
symptoms

Treatment of
Migraine Aura

[65]

7. Technological Prospecting

To search for patents relating to the term “Griffonia simplicifolia”, several databases were
consulted: the European Patent Office (EPO, available at https:/ /register.epo.org/regviewer,
accessed on 30 October 2021), the World Intellectual Property Organization (WIPO, available at
https:/ /www.wipo.int/portal /en/index.html, accessed on 30 October 2021) and the United
States Patent and Trademark Office (USPTO, available at https:/ /www.uspto.gov/, accessed
on 30 October 2021) and its Portuguese translations in the database of the Brazilian National
Institute for Industrial Property (INPI, available at https://www.gov.br/inpi/en, accessed on
30 October 2021). The search was carried out using the term “Griffonia simplicifolia” in association
with the words “property”, “therapeutic”, “treatment”, or “nutritional” used in the search field
of each database consulted. The technological prospecting excluded products with exclusively
cosmetic purposes or that report agricultural applications related to this species, as well as those
that used derivatives of Griffonia simplicifolia for diagnostic purposes. This usage occurs due
to the lecithins found in plant seeds that have site-specific molecular binding and allow the
detection of distinct cell types, such as tumor stem cells.

Table 5 shows the patents filed using G. simplicifolia as a component of drug or food
formulations, which were aiming to take advantage of its biological properties, especially
in combating obesity, anxiety, and depression.


https://register.epo.org/regviewer
https://www.wipo.int/portal/en/index.html
https://www.uspto.gov/
https://www.gov.br/inpi/en
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Table 5. Patents employing Griffonia simplicifolia, main products claimed, and related therapeutic

applications.
Patent Title Claimed Product Therapeutic Application Ref
Composition and method for enhancing .
e . Enhancing neuromuscular
neuromuscular facilitation and Dietary supplement - [66]
-\ . facilitation
cognitive functions
Protein dietary supplement Dietary supplement Antidepressant [67]
Appetite suppressant toothpaste Toothpaste Suppressing appetite [68]
Dietary supplement for suppressing appetite,
enhancing and extending satiety, improving Dietary supplement Suppressing appetite [69]
glycemic control, and stimulant free
Medicine for treating and ad}ustmg depre.s510n Medicine Antidepressant [70]
and products for preparation of medicine.
Composition comprising at least one .. .
higher-aliphatic alcohol and an extract of Medicine or dietary Obesity [71]
e a1l oo supplement
Griffonia simplicifolia
Compositions for Fhe treatment of anxiety and Medicine or dietary . Anxiety [72]
associated disorders supplement or cosmetic
Nutritional supplement for treatment of
. sypdromes . . Muscle fatigue, anxiety,
related to fatigue, including pain, muscular Dietary supplement . [73]
. - . and depression
problems, anxiety, depression, and periods
of fatigue
Nutritional healthcare green bean . Cough and excessive phlegm,
. - - Dietary supplement hypertension and liver [74]
eight-treasure rice pudding
problems.
Liquid mixture for electronic devices Medicine Anxiolytic [75]
Food supplement assistant in diseases of the
digestive tract also with any Dietary supplement Dyspepsia anxiety depression [76]
anxious-depressive component.
Compositions comprising plant extraFts and Medicine or dietary Treating inflammation (7]
use thereof for treating inflammation supplement
Nutritional supplements affecting mood state .
and sleep quality Dietary supplement Improve mood and sleep [78]
Compositions for relieving symptoms of Medicine, dietary ' Symptoms of menopausal [79]
menopausal syndrome supplement, or cosmetic
Weight lo§s compos1t19n and method of Dietary supplement Obesity [80]
inducing weight loss
Formulations comprising arginine and/or a
pharmaceutically acceptable salt thereof and . Arginine food supplement
an acid Dietary supplement enriched with plant extracts [81]
active ingredient with a Pka of 1-5
Use of e.g., selective serotonin reuptake
inhibitors, noradrenaline reuptake inhibitors,
noradrenaline and dopamine reuptake . .
inhibitors, and tricyclic or tetracyclic Medicine Antidepressant [82]
antidepressants to produce drugs for the
treatment of lovesickness
Equol-enriched plant extract obtainable by Dietary supplement Symptoms of menopausal 193]

fermentation
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Table 5. Cont.

Patent Title Claimed Product Therapeutic Application Ref
Food composition and 1’Fs use in the treatment Dietary supplement Sleep disorders [84]
of sleep disorders
Controlled-release formulations containing Medicine Antidepressant [85]
tryptophan and/or 5-hydroxytryptophan
Therapeutic assqc1at10,n fgr the treatment of Medicine Parkinson’s disease. [86]
Parkinson’s disease.

Methods and materials fo%‘ treating depression Medicine or dietary Antidepressant 87]
and mood disorder supplement

Food and/or nutraceutical composition Dietary supplement Treating inflammation [88]

containing pea

Such activities are explored through the formulation of dietary supplements, claimed
in 74% of the analyzed patents, not excluding the possibility of drug development in 43%
of the publications. All patents analyzed used the extract derived from the plant species, in
many cases in association with extracts from other plant species [75,79,81] or with isolated
pharmacological actives [82].

It is noteworthy that the presence of innovative formulations, such as appetite sup-
pressant toothpaste, which simultaneously suppresses users” appetite while promoting
intraoral cleansing, were found [68]. Also detected was a liquid mixture for electronic de-
vices, such as electronic cigarettes, which uses plant extracts, including Griffonia simplicifolia,
comprising, among others, sedative, anxiolytic, digestive, and satietogenic effects [75].

8. Conclusions and Future Remarks

Medicinal plants can be candidates for playing a pivotal role in managing and pre-
venting the onset of diseases of public health importance, in particular with regard to their
potential in strategic approaches for disease prevention and even therapy, especially when
the conventional pharmacological approach is not well tolerated or individuals cannot qual-
ify for it. For this reason, efforts should be addressed to the identification and assessment
of recognized roles of medicinal plants in order to implement prevention and therapeutic
strategies. This approach is nowadays requested by the users who search for “all natural”
remedies, and this also has impacts on sustainability and global health management issues
regarding the emerging perspectives of preventive strategies, as well as involving primary
healthcare principles on a planetary scale.

Griffonia simplicifolia (DC.) Baill. is a medicinal plant that contains several biologically
active natural compounds with therapeutic potential, and it is widely used to treat different
disorders. The correlation between the chemical composition of this plant and the molecu-
lar targets involved in the treatment of diseases, as well as conclusions about the effects
and consequences of long-term use of this plant, should be determined by more compre-
hensive in vitro and in vivo studies and, most importantly, by further clinical trials that
are needed to assess its overall mechanisms of action. Studies conducted on animals gave
important insights into pharmacokinetic properties and can help with the investigation of
the beneficial health effects of this plant in humans. Due to its health-promoting effects, the
phytocomplex of this plant may potentially be used as a tool in the nutraceutical arsenal for
the prevention of the onset of some of the above-mentioned pathologic health conditions
before there is need of a pharmacological treatment, in particular for subjects who do not
qualify for a conventional pharmacological treatment. As an example, the 5-HTP precursor
of the neurotransmitter serotonin, which is commercially obtained from the plant’s seeds
but cannot be patented as a pharmaceutical or nutraceutical, is present on the market as a
food supplement according to the existing regulations. Nonetheless, it should be noted also
that various unwanted effects have been reported for the administration of Griffonia simpli-
cifolia (DC.) Baill. despite its health-promoting effects. Moreover, intellectual protection
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was detected for the commercial exploitation of different formulations of medicines and
foods containing the extract of Griffonia simplicifolia (DC.) Baill. Claiming, in particular, the
possible therapeutic applications for obesity, anxiety, and depression. On the other hand,
although pharmaceutical companies may have a profit justification for marketing these
natural plant extracts, much research seems to be still needed for developing clinical trials
and for assessing the following: (i) the mechanisms of action; (ii) the effective therapeutic
dose; and (iii) the proper pharmaceutical formulation that should be administered for the
treatment and/or the prevention of diseases to take advantage of the great therapeutic
potential of this plant.
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