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Abstract

Research for new therapeutic approaches can find ethnopharmacological data as an
efficient guide. The World Health Organization (WHO) stimulates the development and
prospection of medicinal plants within the context of traditional and complementary
medicine. In this context, our study seeks to expand knowledge of Brazilian native
medicinal plants popularly used as aphrodisiacs for the treatment of erectile dysfunction
(ED). For this purpose, we conducted an ethnopharmacological compilation from 30
books, which originated a vast table, containing 78 native species, distributed alongside
45 botanical families, popularly recognized for their aphrodisiac properties. The more
frequently cited species were Anemopaegma arvense, Ptychopetalum olacoides, Bixa
orellana, Anacardium occidentale, Heteropterys tomentosa and Paullinia cupana. In
addition to it, our study sought to analyze present scientifical data status, finding in vitro

and in vivo studies for 17 plant species. Among the mentioned species, only Mucuna



pruriens presented clinical studies. To our knowledge, this is the first study to merge
ethnopharmacological and scientific data for native aphrodisiacs popularly used in
Brazil. In conclusion, ethnopharmacological data can both work in reassuring safety in

the use of traditional medicinal plants and in providing a guidance for further research.
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1. Introduction

Aphrodisiac is any food or drug capable of increasing both desire and sexual
performance (da Silva et al. 2012). Currently, the term aphrodisiac is widely used
within the context of traditional medicine and it is etymologically originated from the
Greek goddess Aphrodite, whose body symbolizes the concepts of fertility and love
(Melnyk and Marcone 2011). Although it became the common expression for sexual
enhancement in European reality, the use of medicinal plants in the same manner was
nevertheless found in ancient Egypt, Traditional Chinese Medicine, Hindu culture and
among pre-Columbians in Amerindian territory. The first ethnopharmacological
compilations were made by these groups, in an attempt to preserve their medical
knowledge, including the Indian Kama Sutra, old Egyptian papyruses and tombs

depicting herbal medicines and sexual arousal (da Silva et al. 2012; Elferink 2013).

Aphrodisiac agents are mainly indicated to the elderly population, which is more
sensitive to marketing actions. Some wider indications, like tiredness and disinterest in
sex are used to attract a group with matters associated with senescence (Mendes 2011).
As part of the growing interest in this subject, the pathological nomenclature has
changed from “Impotence” to Erectile Dysfunction (ED), a term upon which rests less

prejudice, also considering a spectrum of etiological alterations (McKinlay 2000).



ED is a benign disorder, characterized by the frequent inability to reach and sustain a
penile erection during sexual performance (Nicolosi and Glasser 2003). Currently, this
sexual dysfunction has been more seriously taken into account due to its consequences,
since it affects global aspects on the quality of life of men (Kessler et al. 2019). Among
the negative effects associated, a greater risk for depression and anxiety, worsening of
interpersonal relationships and other mood-related discrepancies are listed (Yafi et al.
2016). ED can be divided in two groups related to its etiology: psychogenic and
organic. Recent research points out that around 80% of the cases have an organic origin,
associated with vasculogenic, neurogenic, iatrogenic or hormonal causes (Yafi et al.
2016). Some chronic diseases have well established relations to the development of
ED, such as heart disease, diabetes, hypertension and depression. Other risk factors
were proved to be correlated to ED, including smoking, elevated cholesterol and

absence of physical exercise. (McKinlay 2000; Nicolosi and Glasser 2003).

The first notable attempt to understand the epidemiology of ED was the Massachusetts
Male Aging Study (MMAS), composed of men 40-70 years old that found an overall
prevalence of 52% in cities and towns near Boston, Massachusetts. The last study to
stand out was the European Male Aging Study (EMAS), a cross-sectional multicenter
survey performed in the year 2009, that reached an average prevalence of 30% ED in
men selected from eight European countries within a slightly larger spectrum of age
(40-79) (Corona et al. 2010; Feldman et al. 1994). The prevalence of ED in Brazil was
estimated in the year 2001, when 46,2% men reported some dysfunction, being 2,6%
complete, 12,6% moderate and 31,5% minimal (Moreira et al. 2001). Different works
continuously help to elucidate this topic, showing that socioeconomic and lifestyle

characteristics are very important factors for the prevalence of ED, although further



studies are needed to explore the influence of genetic predisposition in different

countries (Yafi et al. 2016).

Many nations around the world are watching the increase of life expectancy, implying
in a demand for pharmaceutical products to the elderly (da Silva et al. 2012). Initial
treatment for ED includes lifestyle modifications, use of PDES inhibitors (PDES5Is) and
vacuum erection devices, reserving intracavernosal injection and surgical interventions
only as a final option (Yafi et al. 2016). PDESIs are the most common indication for
ED, partly because these drugs are associated with only mild adverse effects, including
in up to 20% of patients declaring headache, whereas flushing and dyspepsia in up to
15% and 10%, respectively (Retzler 2019). Head-to-head comparisons among PDES5Is
class are very few and have shown little or no significant difference (Allen and Walter
2019). Some questioning may arise from the treatment, as it does not ameliorate the
underlying pathology, finding approximately 30-35% users without a good therapeutic
response which could be due to its inefficacy in increasing libido (Melnyk and Marcone
2011; Retzler 2019). Therefore, a growing interest for research and prospection of
medicinal plants within the context of traditional and complementary medicine
(T&CM) is at aim by the World Health Organization, to harness the potential of T&CM
to the well-being of people-centred health care (World Health Organization (WHO)

2013).

Ethnopharmacological and historical data regarding herbal medicines play a major role
in discovering material that might contribute to the development of new treatments,
stimulating laboratorial investigation and clinical trials (Ricardo et al. 2017). Some
caution is relevant in data analysis, as the term “aphrodisiac”, extensively used in
Brazil, is frequently associated with several other indications, depending on the

approach of different populations to disease (Mendes 2011). However, the undoubtedly



ability of some natural substances to heighten sexual behavior increased the research on
historical aphrodisiacs (Melnyk and Marcone 2011). Promissory phytochemical studies
are recognized in the topic of aphrodisiacs, enabling the isolation and further progress of
possible candidates as new drugs (da Silva et al. 2012). Reports around the globe are
important to gather information from different cultures. Previous ethnopharmacological
data from Indian medicinal plants presented an appraisal of 33 aphrodisiac agents (R.
Singh et al. 2013), while investigations covering the region of Anatolia, which
encompasses the major part of Turkey, found 27 plants related to aphrodisiac properties
(Tufan et al. 2018). Unveiling this potential, Brazilian biomes encompass 19% of the
global flora, reaching the count of around 56.000 plant species (Giulietti et al. 2005).
This work presents a comprehensive review unifying the ethnopharmacological data of
books published in Brazil and scientific knowledge, also providing a detailed evaluation
of the ongoing research about aphrodisiac plant species native to Brazil. Moreover, an
extensive table of native aphrodisiac plants is presented in order to promote a rational
pathway towards discovery of alternative drugs in the treatment of ED and other related

sexual dysfunctions.

2. Methodology:

The present study was conducted based on the compilation of different books
comprising ethnopharmacological data on the medicinal use of aphrodisiac plants of
communities living in different regions of Brazil, published between 1930 and 2020.
Accepted plant species were identified using some indication criteria such as
“aphrodisiac”, “sexual tonic”, “sexual stimulant”, “sexual vigor stimulant”, “for sexual
impotency”, “for erectile dysfunction” and related terms in Portuguese. Simpler

expressions like “tonic” and “general tonic” were excluded, as they are usually

indicative of plants popularly associated with wakefulness or alertness. The valid



scientific names, common synonymies and origin (native to Brazil or exotic) of the
aforementioned plants were manually checked in the databases of Flora do Brasil 2020
(2021) and The Plant List (2021). The Brazilian native species cited as useful due to
their aphrodisiac effects were assembled in a separate table, containing the following
information: popular names and scientific names, family, symptom or claim, used part,

prepare form and references.

The current scientific studies were searched in Medline (via PubMed), Google Scholar
and the Latin-American and Caribbean Center on Health Sciences Information
(LILACS). Chemical data, preclinical and clinical studies were searched combining the
binomial scientific names of the selected plants with the terms “aphrodisiac”,

% <6

“ethnopharmacology”, “tonic” and “toxicity” as keywords.

3. Results and discussion

This work collected a total of 142 aphrodisiac plants popularly used in Brazil (native,
exotics and subspontaneous) mentioned in at least one study, which resulted in a total of
222 citations. Seventy-eight native species were mentioned as aphrodisiac plants with
folk use by the Brazilian population (Table 1) as the result of a gathering from 30
ethnopharmacological books, which covered all biomes found in Brazil (Amazon
Forest, Atlantic Forest, Caatinga, Cerrado, Pampas and Pantanal). Similar findings
concerning the sub-Saharan countries in Africa showed a close number of 75 reports of
aphrodisiac plants in South Africa, although not excluding exotics from the selection

(Ajao et al. 2019).

Table 1 provides a view of the taxonomical distribution, as we identified 65 genera
belonging to 45 botanical families. The most frequently cited families are Fabaceae (n =

8), Bignoniaceae (6), Asteraceae (4). Fabaceae and Asteraceae are among the largest



families found in Brazilian territory (Giulietti et al. 2005), corroborating their
predominance as an important part of folk medicine in Brazil, including other less
frequent families (da Silva et al. 2012). Likewise, the study by Ajao et al. (2019) with
sub-Saharan populations also demonstrated that Fabaceae and Asteraceae are relevant

sources of aphrodisiacs.

The most cited preparation forms were infusion (17.3%), maceration in alcoholic
beverages (16.7%), as a food (16.7%) and decoction (15.6%), followed by tea, milk,
tincture, syrup, hydrolate and essential oil. Noteworthy, 19% of the citations lacked any
explanation on how the medicinal plant was prepared for use. In Table 1, the popular
term “garrafada” was preserved as a way of differentiating it from regular maceration.
“Garrafada” is a popular mixture of varied alcoholic beverages, including wine, brandy
and cachaga with medicinal plants, that was very common to ancient herbalists and is
still used in some traditional communities from Brazil, such as “quilombolas” (slave

descendants) (Graciela et al. 2018).

Roots are the predominant used part of the aphrodisiac plants (21.3%), followed by bark
(17.34%), seeds (14.4%), leaves (10.4%), whole plant (7.5%), fruits (6.9%), stems
(4%), flowers (3.4%), resin or latex (2.3%), nuts (1.7%), pollen (1.1%), while also
reaching 8.6% without plant parts specification. The remarkable presence of roots
associated with aphrodisiac effects is also found around the world, in regions such as
from Turkey, India and African countries (Ajao et al. 2019; R. Singh et al. 2013; Tufan
et al. 2018). It was also hypothesized by Mendes and Carlini (2007) that some plants
may concentrate their active metabolites in roots when facing stress situation, such as

winter, when leaves are lost.

The native species more frequently mentioned as aphrodisiacs in the context of

traditional use in Brazil were Anemopaegma arvense (n= 12), Ptychopetalum olacoides



(n= 8), Bixa orellana (n= 6), whereas Anacardium occidentale, Heteropterys tomentosa

and Paullinia cupana shared 5 citations each.

In the next sections, a brief analysis of the scientific data regarding the Brazilian native
aphrodisiac plants found in ethnopharmacological literature is presented. Preclinical in
vitro or in vivo studies and clinical data directly related to their aphrodisiac properties
indexed in the consulted databases was summarized in Table 2. LILACS offered no

studies on the subject.

3.1. Hebanthe erianthos (Poir.) Pedersen

H. erianthos, previously known as Pfaffia paniculata (Mart.) Kuntze, is popularly called
“ginseng-brasileiro”. Its roots have been used for centuries by native Brazilians, who
used the plant for a wide variety of applications, principally as a tonic and aphrodisiac,

but also for ulcers, diabetes and rheumatism (Costa et al. 2018; Li et al. 2010).

Arletti et al. (1999) investigated the association between the plant extract administration
and changes in sexual behavior in sluggish selected rats, compared to a saline control.
The highest dose of a fluid root extract (1 mL/ kg) p.o. influenced positively in a variety
of parameters, resulting in diminished mount latency, intromission latency, ejaculatory
latency and post-ejaculatory latency, also augmenting percentage of rats achieving
ejaculation. Additionally, the influence of H. erianthos on both female and male mice
hormonal levels was determined by an ad libitum access to water supplemented with 5g
of powdered root per 100 ml of water for thirty days, as compared to a control fed with
just water. As a result, female mice improved their hormonal sexual levels of estradiol-
178 and progesterone, while male mice also improved testosterone levels (Oshima and
Gu 2003). However, further work is necessary to extend knowledge both over its

efficacy and toxicity.



3.2. Pfaffia glomerata (Spreng.) Pedersen

Species belonging to the Pfaffia genus are popularly known as “ginseng”, due to their
morphological resemblance with the Panax genus from Asia, being the former known
as “ginseng-do-pantanal” because it occurs in the Pantanal biome (Auharek et al. 2019).
Similarly to many aphrodisiacs, it has been cited for a range of therapeutic purposes,
including anti-inflammatory and febrifuge, anti-carcinogenic, memory and vision
enhancer and anti-anemic properties (Dias et al. 2019; Fernandes et al. 2015; Matta et

al. 2020).

P. glomerata extracts were shown to interfere with morphometric and biochemical
parameters in penile tissue of mice (Auharek et al. 2019; Dias et al. 2020, 2019; Matta
et al. 2020). Nitric oxide, an important sustainer of penile erection, was measured after
the administration of different concentrations (100-400mg/kg) of P. glomerata
hydroalcoholic root extract (HaRE), although sildenafil citrate (positive control
treatment), reached higher levels (Dias et al. 2020). Paradoxically, Dias et al. (2019)
exposed before the need to watch out for different results induced by higher doses or
long term exposition, as it showed an impact in lowering testosterone levels and higher
cell death rates in testis of adult mice again treated again with the HaRE. Alteration in
seminiferous tubule were suggested as another target afflicting spermatogenic
homeostasis, as suggested by the analysis of mice submitted to HaRE (300 and
400mg/kg) (Matta et al. 2020). Androgenic-anabolic parameters tested through
evaluation of mice exposed to HaRE (600-1000mg/kg) in utero and during lactation
observed no significant difference in testis weight in perinatal life (Auharek et al. 2019).
Moreover, no androgenic or anti-androgenic effects were observed in tests with intact
male aging rats or castrated rats receiving dry ethanolic extract (8.5mg/kg, 30mg/kg and

85mg/kg, p.o.). The serum values of testosterone observed were similar to the saline



control (Fernandes et al. 2015), in contrast with a more recent study by Dias et al.
(2020), where mice treated with HaRE, despite invigorating properties, decreased
testosterone levels alongside Leydig cell viability. These results suggest attention points
to obtain precise data, such as extract preparation, dose concentration and different

animal strains.

3.3 Anacardium occidentale L.

A. occidentale i1s popularly known as “cajueiro”, and its leaves are employed
traditionally in Brazil for venereal disease and sexual impotence, whereas in Thailand
the leaves have gastronomic purposes (Wattanathorn et al. 2018). Besides that, its use
was also found to be associated with a wide range of inflammatory diseases, such as

fevers, arthritis and asthma (Olajide et al. 2004).

Leaf hydroalcoholic extracts were tested at doses of 25 to 200mg/kg, orally given to
male rats submitted to restraint stress, in a model of sexual dysfunction. Results
evidenced aphrodisiac activity in vivo through diverse mechanisms, including enhanced
sexual behavior, increased testosterone levels, diminished corticosterone, central
modulation of dopaminergic neurons and peripheral improvement of penile functions
through suppressed PDES (Wattanathorn et al. 2018). Later, the same authors
investigated the potential toxicity of 4. occidentale hydroethanolic extracts in vitro,
using RAW 264.7 cells and the acute and subchronic toxicity in rats. The extracts,
tested within 0.625 and 10 mg/mL range of concentration, showed more than 90% cell
viability in MTT assay with 2,5mg/ml after one day exposure. The same study verified
no acute toxicity of extract even with the highest dose administered (2 g/kg, orally), no
subchronic toxicity within the range of tested concentrations (20-500 mg/kg, orally), but
showed little hematological and cholesterol alterations, within the acceptable standards

(Wattanathorn et al. 2019). Further investigations are still necessary to endow research



and verify the potential for the other parts of this plant, such as fruits and flowers,

already cited in Table 1 for the folk use.

3.4. Spondias mombin L.

A great variety of popular indications is found for S. mombin barks: wound dressing in
sores, respiratory problems and even as an antidote to help child-birth (Raji et al. 2006).
Its folk use is also widespread for animals, which includes farmers utilizing fresh leaves
to aid parturition in small ruminant livestock (Uchendu and Isek 2008). This species
was cited in Table 1 as a potential aphrodisiac, whose fruit might be the plant part

utilized, albeit no study on this topic utilized it.

S. mombin aqueous bark extract was administered orally in male rats for the acute
toxicity test and intragastrically for reproductive parameter analysis. The first test
showed an LDso of 55,9mg/kg, being the sublethal dose LD2o = 40,1mg/kg and LDio =
36,5mg/kg. As for the reproductive parameters, dose-dependent sperm impairing
functions, such as decrease in percentage live spermatozoa, motility and viability, and
increase in percentage abnormal spermatozoa were found (8.4, 16.8 and 33.6 mg/kg)
(Raji et al. 2006). Leaf ethanolic extract (800 mg/kg) injected intraperitoneally in mated
female rats generated anticonceptive activity within immediate postcoitus period
(Uchendu and Isek 2008). On the other hand, Oloye et al. (2017) showed an increase
levels of testosterone levels and a reduction on LH (luteinizing hormone) in male goats
after leaf ethanolic extract (800 mg/kg) administration, although not reaching p<0,05

significant values.

Current results are still limited to distinguish between effects and the cause behind
aphrodisiac or anti-aphrodisiac evidence. The wide possibilities for S. mombin used

parts are other criteria to be taken in consideration.



3.5. Aspidosperma quebracho-blanco Schitldl.

Aspidosperma tree bark has centuries of reputation in traditional medicine from South
America to treat impotence, and was present in Europe for the same indication already
by the 19" century (Sperling et al. 2002). Pre-clinical data suggests the efficacy of A.
quebracho-blanco extracts and their isolated compounds as potential treatments for ED.
The alkaloids aspidospermine and quebrachamine were isolated and tested as blockers
of phenylephrine-induced contractions in isolated rabbits corpus cavernosum (iRCC),
guinea pig vas deferens or human prostatic tissue strips obtained from transurethral
resections, indicating possible a-adrenergic blocking activities, similar to yohimbine
(Deutsch et al. 1994). Later, Sperling et al. (2002) tested the activity of an
hydroethanolic bark extract and four subfractions on the binding for both al and a2
isolated adrenergic receptors, by radioligands inhibition. The subfraction B was the
more potent antagonist ligand for both types of adrenergic receptors, and was the only

one containing yohimbine.
3.6. Baccharis crispa Spreng.

A native plant to many South-American countries, including Brazil, Paraguay, Uruguay
and Argentina, B. crispa is widely used as folk medicine in tea preparations as an anti-
inflammatory in liver and gastrointestinal diseases (De Oliveira et al. 2012). Our study
found one citation for traditional use for male impotence and female sterility, cited in
Table 1. Scientific data on possible aphrodisiac activity showed a low effect of B. crispa
measured in a model of isolated Guinea pigs corpus cavernosum relaxation.
Concentrations from 0,625 mg/mL to 10 mg/mL (aqueous, methanolic and
dichloromethane extracts) were tested, showing significant results of 74% and 50% only
with the higher concentration (10 mg/mL) of the methanolic and dichloromethane

extracts, respectively, following a dose-dependent response (Hnatyszyn et al. 2003).



3.7. Anemopaegma arvense (Vell.) Stellfeld ex de Souza

A. arvense is one of the most famous aphrodisiacs in Brazil, of a series of plants
popularly called “catuaba”, also regarded as having other properties, such as tonic,

analgesic and central nervous system stimulant (Tabanca et al. 2007).

A. arvense aqueous root extracts (12.5 g/100 ml and 25 g/100 ml) administered at 0.5
mL daily to rats by oral gavage during 56 days altered testicular morphological aspects,
including increase in seminiferous epithelium thickness and tubular diameter, regions
with gametogenesis responsive to androgens. Besides that, the corporal weight of rats
treated chronically with the highest dose also augmented, which suggests androgen-
dependent mechanisms involved. In addition, histopathological analysis revealed an
increase of the volumetric proportion of Leydig cells cytoplasm in treated animals when
compared to saline control; however, nuclei proportion parameters were not altered
(Chieregatto 2005). More data are required to associate between effects on the sexual
organs and the possibility of impact in androgen-dependent pathways in the central

nervous system.

3.8. Hedyosmum brasiliense Mart. ex Miq.

H. brasiliense is widely known for a variety of popular uses, including migraines,
ovarian dysfunction, rheumatism and stomach pain (Murakami et al. 2017). A few
pharmacological studies also attribute analgesic, anti-depressant and memory-enhancing

properties (Amoah et al. 2015; Gongalves et al. 2012; Trentin et al. 1999).

Leitolis et al. (2016) investigated the aphrodisiac effect of the hexane fraction of fresh
leaves (3 — 300 pg/ ml) and three isolated sesquiterpene lactone compounds (10 nM —
100 uM), incubated separately in rat corpus cavernosum, endothelium-intact (E+) and

endothelium-denuded (E-) thoracic aorta. This screening showed a positive response for



both E+ and E-, although E+ aorta responded better to all stimuli, indicating the
dependence of nitric oxide production mechanism to the observed effects. Furthermore,
the three sesquiterpene lactones showed some degree of corpus cavernosum relaxation
with their highest concentration (100uM), while the extract did not show any activity, as
compared to vehicle only (Leitolis et al. 2016). Research should be stimulated to
understand the influence of nitric oxide stimulation from H. brasiliese isolated
compounds, and to which degree they influence both cardiovascular and sexual

parameters.

3.9. Erythroxylum vacciniifolium Mart.

This species may be also confounded with other aphrodisiac plants, as it also holds the
same popular name ‘“catuaba”, and is a long appreciated medicinal plant due to its
stimulant and aphrodisiac properties (Boris Zanolari et al. 2003). One study evaluated
the inhibitory activity of an alkaloid-rich, dichloromethane, methanolic and methanolic
tannin-free extracts obtained from E. vacciniifolium crude barks (100uM) against PDE2
and PDES, all of them displaying a weak effect and not achieving significance.
Alongside, nitric oxide (NO) induction was also verified through analysis of NOS III
gene promoter activity using all extracts and different isolated tropane alkaloids (10 —
100 pg/ml), separately incubated for 12h and 18h with transient or stably transfected
cells respectively, which did not identify greater expression of the enzyme (B. Zanolari
et al. 2003). Toxicological effects were conducted in in vivo models in mice, on
ethanolic extracts obtained from barks or leaves, using different concentrations and
mode of administration (intraperitoneally or orally). Signs of intoxication were shared
between extracts, including tremor, reduced muscular tone and increased urination,
defecation and salivation. The major difference between the two extracts was that the

ethanolic bark extract with the highest dose (1000 mg/kg), intraperitoneally or orally,



resulted in death of the subjected animals (Negri et al. 2016). Notwithstanding, the
traditional use of E. vacciniifolium, scientific data still lacks robustness and, considering

the plant widespread use, should be further encouraged.

3.10. Abrus precatorius L.

This plant is recognized in traditional medicine as a tonic, purgative, aphrodisiac and
also abortifacient, whereas scientific data lacks precise data on efficacy and safety
(Ogbuehi et al. 2015; Pokharkar et al. 2009). In Table 1, our ethnopharmacological
compilation shows that 4. precatorius was cited by 2 authors as having 3 different parts

used: roots (n=2), leaves and seeds (n=1).

Current evidence suggests methanolic seed or leaf extracts of A. precatorius
administered per os in female rats may display distinguished effects, showing seed
extracts (30 — 60 mg/kg) anti-fertility effects, measured by loss of embryonic
implantation in mated females. In contrast, leaf extracts (30 — 60 mg/kg) displayed
enhancement of sexual behavior in female rats, noted through their mounting frequency
and lordosis quotient, associated with enhanced folliculogenesis and ovulation (Ogbuehi
et al. 2015). When oil extract of seeds was also orally given to male rats, the result was
surprisingly contrary to the reputed aphrodisiac effect, showing a significant decrease in
testosterone serum level, testis and cauda epididymis weight reduction, associated with
low sperm counting (Pokharkar et al. 2009). In confirmation of these evidence, Abu et
al. (2012) verified that an ethanolic seed extract (40 — 80 mg/kg) administered
intraperitoneally also revealed antifertility effects in male mice, describing lower doses
(40 mg/kg) to generate temporary antifertility activity and a higher dose (80mg/kg) to a

more persistent infertility.



3.11. Mimosa pudica L.

M. pudica is a perennial herb used for curative effects in folk medicine, such as anti-
asthmatic, anti-fertility, aphrodisiac, tonic, sedative and emetic (Onyije et al. 2018).
Major pharmacological activities already investigated for this plant include wound

healing property, antidepressant, diuretic and also aphrodisiac (Ahmad et al. 2012).

Aphrodisiac activity of the roots ethanolic extract (100 — 500mg/kg) orally given was
screened in male mice, resulting in significant increased libido, evaluated through
higher mounting and intromission frequency tests, and higher testosterone hormonal
levels (Pande and Pathak 2009). Another study analyzed histoarchitectural damage of
hypothalamic-pituitary-testicular axis induced by cadmium toxicity in mature male rats,
revealing that M. pudica aqueous extract (200 mg/kg) given per os for 40 consecutive
days showed protective and therapeutic properties (Linus Anderson et al. 2015). Such
an effect was later confirmed (Onyije et al. 2018), as restorative properties of ethanolic
extracts (250 and 500 mg/kg) orally given for 21 days were observed in adult male rats
testis after cadmium-induced damage. Further studies are necessary to investigate safety
and possible active constituents related to the aphrodisiac and cytoprotective properties

in sexual organs by M. pudica.

3.12. Mucuna pruriens L.

M. pruriens is a common herbal medicine in South America, Africa and South Asia,
used for diabetes, ED, neurodegenerative and cardiovascular problems (Sahin et al.
2016; Suresh and Prakash 2010). Table 2 shows that M. pruriens was the species for

which more scientific data related to aphrodisiac activity was found.

Several studies in rats firstly attested the therapeutic potential of this folk aphrodisiac,

demonstrating improvement in sexual behavior patterns (Sahin et al. 2016; Suresh et al.



2009), diminished oxidative stress parameters in aged rat sperm (Suresh et al. 2008),
augmented hormonal levels, cytoarchitectural integrity and relative testis weight (Muthu
and Krishnamoorthy 2011; Senu et al. 2019; A. P. Singh et al., 2013) and recovery in
dorsal nerve penis (Seppan et al. 2018). When tested in streptozotocin-induced diabetic
male rats for 60 days, results showed that M. pruriens ethanolic seed extract (200
mg/kg) administered by gavage ameliorated penile tissue conditions through antioxidant
mechanisms, also displaying clear enhancement of sexual behavior (Suresh and
Prakash 2011, 2010). As L-DOPA is a major constituent of M. pruriens seeds, (A. P.
Singh et al. 2013) attributed spermatogenic benefits to this compound, which was tested
separately from the plant extract at a concentration of 20 mg/kg in rats for 56 days.
Mutwedu et al. (2019) confirmed aphrodisiac activity with M. pruriens as a seed meal
(0%, 1.5% and 3%) in rabbit bucks by diverse pathways, such as sexual behavior, better
seminal characteristics and biochemical values, in a dose-dependent manner. It is to be
noted, however, that one study brought to light that the higher doses (>0.75g)
administered as a dietary meal to rats found undesired degenerative lesions in the testis
and reduced sperm quality, warning that different doses can also meet negative impacts,

mostly associated to reactive oxygen species generation (Senu et al. 2019).

Besides that, M. pruriens already has been tested in three different clinical studies,
comprised with human healthy controls, showing undoubtedly correlations with
reactivation of enzymatic pathways in infertile subjects, regulation of steroidogenesis
andbiochemical levels of total lipids, corrected fructose and vitamins related to balanced
seminal plasma in men (Ahmad et al. 2008; Gupta et al. 2011; Shukla et al. 2009).
Seventy-five men undergoing fertility screening, when compared to healthy controls,
received 5 g/day seed powder in a single dose of milk for 3 months and had hormonal

seminal and blood levels evaluated before and after treatment. The results showed



treatment was efficient in significantly augmenting dopamine, adrenaline and
noradrenaline in both seminal and blood analysis. Also, augmented testosterone and LH
in blood was observed, associated with a decrease in PRL and FSH (Shukla et al. 2009),
in complete accordance with testosterone, LH, PRL and FSH analysis by (Gupta et al.
2011). Scientific work on this plant suggests that M. pruriens can already be considered
a safe and promising aphrodisiac, but more data on toxicity, different doses and mode of

administration should be encouraged.

3.13. Heteropterys tomentosa A. Juss.

Formerly called H. aphrodisiaca, this plant is found throughout the Brazilian Cerrado,
where it is popularly known as “nd-de-cachorro”, reputed for its nervous system
stimulant aphrodisiac, tonic and depurative properties (Mendes and Rodrigues 2018;

Monteiro et al. 2008).

Chieregatto (2009, 2005) conducted two different studies in animal models,
administrating root extract (12.5 and 25g/100mL) in rats for 56 days, resulting in
significantly enhanced biometric properties, such as corporal and testis weight,
epithelium seminiferous thickness and cytoarchitectural volume from Leydig cells
(nucleus and cytoplasm), although spermatic reduction was seen in relation to control
groups. Restorative properties were tested with 25g/100ml of root extract administrated
for 56 days in rats exposed to cyclosporine A, a known toxic compound to testicular
tissue, resulting in a diminished tissue damage when simultaneously given the H.
tomentosa extract (Monteiro et al. 2008). Later, the combination of trained and
sedentary rats with the root extract administration (25g/100mL) for eight weeks were
investigated, with focus on the aphrodisiac potential (Gomes et al. 2011). Results
showed that testosterone secretion was significantly augmented in sedentary treated

individuals, associated with lower levels of apoptosis in testis, suggesting a possible



protective aspect in cell cycle. In the group where animals were trained and treated with
the infusion, higher spermatogenesis yield and spermatogonial mitosis rates were
observed. The general perspective on H. tomentosa is advancing positively in diverse
aspects, but behavior tests must be performed in order to prove direct relation to sexual

performance.

3.14. Trichilia catigua A. Juss.

Another plant species traditionally called “catuaba” in Brazil, known for its sexual and
nervous system stimulant properties, 7. catigua has already been pharmacologically
screened for its antidepressant, anti-inflammatory, memory-enhancing, and aphrodisiac

properties (Longhini et al. 2017).

T. catigua was tested for in vitro relaxation of isolated rabbit corpus cavernosum
(IRCC) as part of the Brazilian phytomedicine Catuama® (composed of Trichilia
catigua, Zingiber officinale, Paullinia cupana and Ptychopetalum olacoides). The
administration of both Catuama® and 7. catigua root hydroalcoholic extract (1-10mg)
manifested corpus cavernosum relaxation, while long lasting relaxation was delivered
only by T. catigua, sometimes preceded by contractile responses (Antunes et al. 2001).
In contrast, Kletter et al. (2004) examined the aqueous and methanolic bark extracts of
T. catigua, showing no in vitro effects on iIRCC. Regarding the possible aphrodisiac
mechanisms observed, the plant extract (36 and 72 mg/day) and the commercial
preparation Catuama® (0.7ml/kg/day) administered orally for 56 consecutive days
caused important negative impacts on Leydig cells and on the volume in testis of rats

(Gomes 2007).

The exposure to the crude plant extract (400 mg/kg/day) by gavage during pregnancy

and lactation was shown to interfere with the initial phases of pregnancy in adult female



rats, where pre-implantation and post-implantation losses were verified. However, the
surviving male offspring did not suffered from any changes in sexual development (Dos
Santos et al. 2015). In order to better understand the safety of Catuama®, clinical
toxicological tests were performed with a 25 mL dose of for 28 five days (2x/day) in
forty-eight healthy volunteers of both sexes aged between 18 and 45, of which no severe
sign of toxic effect on biochemical and hematological parameters or medical

examinations were observed (Oliveira et al. 2005).

3.15. Ptychopetalum olacoides Benth.

P. olacoides is the second most cited plant in the present work (n=8). Popularly called
“muirapuama”, this Amazonian tree has been used as an alcoholic infusion for centuries
as “nerve tonic”, which encompasses aphrodisiac and antidepressant reputation

(Brunetti et al. 2020; Siqueira et al. 1998).

An hydroalcoholic extract obtained from leaves (2 — 20mg/ kg) was tested in iRCC,
causing dose-dependent and brief duration relaxation. For the purpose of unveiling
possible mechanisms, iRCC was incubated with an hydroalcoholic extract preparation
(1 — 100 mg/mL), detecting its ability to increase cAMP levels, although only slightly
(Antunes et al. 2001). Again, the only study indicating any degree of toxicity for P.
olacoides was dealing with the popular Brazilian preparation called Catuama®. As
previously mentioned, no severe sign of toxic effect on biochemical and hematological

parameters or medical examinations were observed (Oliveira et al. 2005).

3.16. Paullinia cupana Kunth

P. cupana ranked in the most frequently cited plants, reaching n=5. This species is one
of the most well-reputed traditional medicines for native communities, where the

Brazilian Maués Indian are the first known consumers of this plant and responsible for



naming this fruit as “guarand” (Marques et al. 2019). Pharmacological investigations
conducted with P. cupana mentioned cognitive enhancer, cardioprotective, anti-obesity
and many other properties, invariably associated with its methylxanthines or its tannins

content (Lidilhone et al. 2013; Marques et al. 2019).

The hydroalcoholic extract of P. cupana seeds (0,5 — 5 mg/kg) in iRCC at lower doses
proved to be more efficient in promoting relaxation, when compared with other plant
extracts present in Catuama® — in a dose-dependent and short duration manner. Later,
incubations of iRCC and hydroalcoholic extract solutions (1 — 100mg/mL) have shown
increased cAMP levels by approximately 200% with the lowest concentration (1
mg/mL), decreasing to 150% (10 mg/mL) and 89% (100 mg/mL). This results suggests
that P. cupana is mainly responsible for the biological effects observed for the

Catuama® preparation (Antunes et al. 2001).

3.17. Turnera diffusa Willd. Ex Schult

Popularly known as ‘“damiana”, this plant is highly regarded as an aphrodisiac by
traditional medicine knowledge, although other claims of expectorant, antianxiety,
antispasmodic, adaptogenic and antiobesity activity are also found (Estrada-Reyes et al.

2013; Szewczyk and Zidorn 2014).

Several in vitro studies investigated possible pathways related to sexual performance:
ethanolic leaf extracts showed varying degrees of inhibition of PDE-5 enzyme (Feistel
et al. 2010); methanolic leaf extract and isolated compounds interfering steroid-
hormone pathways, with significant anti-aromatase activity and a low-degree of
estrogenic activity (Zhao et al. 2008). Besides that, toxicological examinations attested
a protective role for 7. diffusa aqueous extracts in rats testicular toxicity either induced

by fenitrothion and/or hexavalent chromium, or by amitriptyline, suggesting a high



value for preserving oxidative stress status, histological integrity and reproductive

hormones levels maintenance (El-Demerdash et al. 2019; Tousson et al. 2020).

When tested in both female and male rats treated during 15 days, an aqueous extract
(500 mg/kg) divided in two diary administrations, yielded no significant testicular and
ovarian histological alterations, as compared to a saline control group , also finding
100% success in both fertility and gestational rate (Bueno et al. 2009). Another study
reported increased mounting behavior for mice treated p.o. with chloroform, methanolic
and alkaloid enriched extracts (50 — 400 mg/kg), despite no differences were observed
with the volatile oil, aqueous and petroleum ether preparations (Kumar et al. 2009).
Sexually exhausted male rats, mimicking a sexual dysfunction state, were given orally
an aqueous extract, with the highest dose (80 mg/ kg) tested achieving increased
proportion of mounting, intromission and, at least, one ejaculation (Estrada-Reyes et al.
2009). In a different model that selects sluggish rats, Arletti et al. (1999) administered
orally a fluid extract, with the higher dose (1ml/ kg) diminishing mounting, intromission
and ejaculation latencies, while increasing the percentage of achieved ejaculation. The
aforementioned results are very promising, considering amelioration of sexual behavior

conditions in treated animals, such as rats and mice.

Later, Estrada-Reyes et al. (2013) verified that aphrodisiac effects may be related to
nitric oxide pathway. Rats treated with 7. diffusa aqueous extracts (10 — 40mg/ kg) or
sildenafil citrate (10 mg/kg) as positive control, with or without L-NAME (12,5mg/kg),
a nonspecific inhibitor of NO synthase, were efficient in improving sexual patterns

exclusively when NO was bioavailable in the absence of L-NAME.

However, it should be noted that a decreased number of rat fetuses and diminished

ovarian corpus luteum formation were seen in treated rats by (Bueno et al. 2009), albeit



ejaculations were considered normal in this study. This data should stimulate future

research to ensure no influence on animal reproductive parameters.

4. Conclusion

As far as we know, this is the first study to compilate ethnopharmacological and
scientific data on aphrodisiac plants native to Brazil. This work aimed at contributing to
public health system guidelines concerning use of herbal medicine and ensuring its
safety in folk medicine. Our study shows undoubtedly potential for upcoming scientific
research, either deepening already obtained information or prospecting medicinal plants
that have not yet been fully studied, with Table 1 as a possible reference for future
investigations. We found A. arvense, P. olacoides, B. orellana, A. occidentale, H.
tomentosa and P. cupana to be the most cited species in ethnopharmacological
literature. Despite this preliminary result, M. pruriens and T. diffusa yielded more
results in scientific databases, which suggests still a gap between popular use of
aphrodisiacs and ongoing research. In conclusion, scientific data on aphrodisiacs safety

and efficacy are still sparse and should be stimulated.
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Table 1 — Medicinal plants used as aphrodisiacs native to Brazil

Family Species Popular name Used part Prepare form Symptom or claim References
Acanthaceae Avicennia germinans (L.)  Siriuba Leaves Infusion Aphrodisiac Sangirardi Jr. (1981)
L. [cited as A4. nitida
Jacq.)]
Hebanthe erianthos Ginseng- Roots Tea General tonic, Lorenzi e Matos
(Poir.) Pedersen [cited as  brasileiro, fafia, aphrodisiac, to calm  (2008)
P. paniculata (Mart.) paratudo, suma nerves
Kuntze]
Justicia pectoralis Jacq. Chamba, Leaves NI Aphrodisiac Lorenzi e Matos
chachamba, (2008)
anador, trevo-do-
Para, trevo-
cumaru
Amaranthaceae  Pfaffia glomerata Ginseng-do- Roots NI Aphrodisiac, against  Pott e Pott (1994)
(Spreng.) Pedersen pantanal stress
Anacardiaceae Anacardium occidentale ~ Cajueiro 1 — Flowers 1 —Food 1 — Aphrodisiac, 1 — Sangirardi Jr.
L. and nuts 2 —Food tonic, exciter (1981)
2 — Nuts 3 — Tea and food 2 — Aphrodisiac 2 — Almeida (1993)
3 —Flowers, 4 —NI 3 — Aphrodisiac 3 - Di Stasi e Hiruma-
fruits 5—Food 4 — Aphrodisiac, Lima (2002)
4 — NI genital organ exciter 4 — Cruz (1982)
5 — Nuts 5 — Aphrodisiac 5 — Braga (1960)
Spondias mombin L. Caja-mirim Fruits Food Aphrodisiac Sangirardi Jr (1981)
[cited as S. lutea L.)]
Annonaceae Xylopia aromatica (Lam.) Envira, 1 —Seeds and 1 — Consume of 1 — Tonic, exciter, 1 — Van den Berg
Mart. envireira, stem barks roasted and aphrodisiac (1982)
jejerecu, pacovi, 2 — Fruits powdered seeds and 2 — Aphrodisiac, 2 — Almeida, Proenga,



Apiaceae

Apocynaceae

Aquifoliaceae
Araceae
Aristolochiaceae

Asteraceae

Xylopia frutescens Aubl.

Eryngium foetidum L.

Aspidosperma quebracho-
blanco Schltdl.
Secondatia floribunda
A.DC.

Temnadenia violacea
(Vell.) Miers.

llex conocarpa Reissek

Anthurium oxycarpum
Poepp.

Aristolochia triangularis
Cham. & Schitdl
Baccharis articulata
(Lam.) Pers.

Baccharis ochracea

pimenta-de-
gentio, pimenta-
de-macaco,
pimenta-de-
negro

Envira, pindaiba,
pindauba,
jejerecu,
pimenta-de-
gentio
Coentro-do-
Maranhao,
coentro-de-urubu
Quebracho-
branco

Catuaba

Catuaba
Catuaba-do-
mato
Yeuri-Cumajé
Cip6-mil-
homens

Carqueja-doce

Erva-santa

3 — Seeds
4 — Stems

1 — Seeds and
stem barks
2 — Seeds

1 — Roots

2 —Roots
NI

NI

NI

Leaves
Leaves
Stems
Whole plant

Whole plant

tincture

2 — Infusion

3 — Consume of
roasted and
powdered seeds and
tincture from stems.
4 — Tincture

1 — Consume of
roasted seeds and
tincture

2 — Maceration in
brandy

1 —Tea

2 —NI

NI
NI
NI
Infusion
Infusion
Infusion
Infusion

Infusion

tonic
3 — Aphrodisiac
4 — Aphrodisiac,
tonic

1 — Aphrodisiac,
tonic
2 — Aphrodisiac

1 — Aphrodisiac

2 — Aphrodisiac
Aphrodisiac
Aphrodisiac
Aphrodisiac
Aphrodisiac, tonic
Aphrodisiac
Aphrodisiac
Aphrodisiac

Aphrodisiac

Sano, Ribeiro (1998)
3 — Lorenzi e Matos
(2008)

4 — Maroni (2006)

1 — Van den Berg,
(1982)

2 — Sangirardi Jr
(1981)

1 - Van den Berg
(1982)

2 — Braga (1960)
Pott e Pott (1994)
Pereira (1982)
Pereira (1982)
Sangirardi Jr (1981)
Sangirardi Jr (1981)
Lopes (NI)
Sangirardi Jr (1981)

Sangirardi Jr (1981)



Balanophoraceae

Bignoniaceae

Spreng.

Baccharis crispa Spreng.

[cited as B. trimera
(Less.) DC.]

Vernonanthura ferruginea
(Less.) H. Rob. [cited as

Vernonia ferruginea
Less.]

Langsdorffia hypogaea

Mart.

Lophophytum mirabile

Schott & Endl.

Scybalium fungiforme

Schott & Endl

Anemopaegma album
Mart. ex DC

Anemopaegma arvense

(Vell.) Stellfeld ex de

Souza [also cited as A.
mirandum (Cham.) Mart.

ex DC.]

Carqueja

Calcao-de-velho

NI
Fel-da-terra

Esponja-de-raiz

Catuaba

Catuaba, verga-
tesa, alecrim-do-
campo

Whole plant

NI

Flowers

Pollen,
inflorescences
Floral
peduncles and
pollen from
male flowers
Barks

1 — Leaves
and roots

2 —Roots

3 — Barks

4 — Roots and
barks

5 —Root
barks

6 — NI

7 — Barks and
rhizomes

8 — Roots,

Infusion

NI

Food
Food

Food

Infusion, tincture

1 — Infusion in
brandy
(“garrafada™)

2 — Infusion in wine
3—NI

4 — Maceration (4-
10 g in wine or
sugar water)

5 — Maceration in

brandy
6 — NI
7 —NI

Male sexual
impotence and
female sterility
Aphrodisiac

Aphrodisiac
Aphrodisiac

Aphrodisiac

Aphrodisiac

1 — Aphrodisiac
2 — Tonic, energizer,
stimulant and
aphrodisiac

3 — For sexual
impotence,
difficulty in
reasoning,
neurasthenia

4 — Aphrodisiac,
tonic, stimulates
nervous system

Maroni (2006)

Pott e Pott (1994)

Pott e Pott (1994)
Sangirardi Jr (1981)

Sangirardi Jr (1981)

Braga (1960)

1 - Van den Berg
(1982)

2 — Almeida (1998)
3 — Teske e Trentini
(2001)

4 - Silva Araugjo e
Lucas (1930)

5 - Sangirardi Jr
(1981)

6 — Pereira (1982)
7 — Corréa, Batista,
Quintas (1998)



Bixaceae

Anemopaegma glaucum
Mart. ex DC.

Anemopaegma
scabriusculum Mart. ex
DC.

Fridericia chica (Bonpl.)
L.G. Lohmann [cited as
Arrabidaea chica Bonpl.
Verl.]

Tynanthus cognatus
(Cham.) Miers [cited as
T. elegans Miers]

Bixa orellana L.

Alecrim-do-
campo fémea

Catuaba

Carajuru

Cipo-cravo

Urucum, falso-
acafrao, colorau,

leaves, whole
plant

9 — Roots

10 — Barks

11 — Roots,
leaves

12 — Barks,
roots

1 — Roots,
leaves, whole
plant

2 — Barks
Barks

Leaves

1 — Root
barks

2 —Root
barks 3 —
Whole plant

1 — Seeds
2 — Seeds

8 — Maceration in
wine (“garrafada™)
9 —NI

10 — Infusion,
tincture

11 — Infusion in
wine 12 —
Decoction

1 — Maceration in
wine (“garrafada™)
2 — Infusion,
tincture

Infusion, tincture

Infusion

1 — Tea, infusion in
wine

2 — Decoction,
infusion in brandy
3 — Decoction,
infusion

1 — Semi-solid mass
obtained from seeds

5 — Aphrodisiac
6 — Aphrodisiac
7 — Aphrodisiac
8 — Aphrodisiac,
frigidity, sexual
impotence

9 — Aphrodisiac
10 — Aphrodisiac
11 — Aphrodisiac
12 — Aphrodisiac
1 — Aphrodisiac,
frigidity, sexual
impotence

2 — Aphrodisiac
Aphrodisiac

Aphrodisiac

1 — Aphrodisiac,
tonic

2 — Sexual
stimulant,
aphrodisiac

3 — Sexual
impotence, tonic
1 — Aphrodisiac
2 — Aphrodisiac

8 — De La Cruz (2008)
9 — Guarim Neto
(1987)

10 — Braga (1960)

11 — Maroni (2006)

12 — Tavares (2018)

1 - De La Cruz (2008)
2 — Braga (1960)

Braga (1960)

Sangirardi Jr (1981)

1 - Van den Berg
(1982)

2 - Sangirardi Jr
(1981)

3 — Rodrigues e
Carvalho (2001)

1 — Lorenzi e Matos
(2008)



Bromeliaceae

Burseraceae

Caryocaraceae

Celastraceae

Chloranthaceae

Combretaceae

Convolvulaceae

Tillandsia usneoides (L.)
L.

Protium catuaba (Soares
da Cunha) Daly & P.Fine.
[cited as Tetragastris
catuaba Soares da Cunha]
Caryocar brasiliense
Cambess.

Monteverdia guyanensis
(Klotzsch ex Reissek)
Biral [cited as Maytenus
guyanensis Klotzsch ex
Reissek]

Hedyosmum brasiliense
Mart. ex Miq.
Combretum leprosum
Mart.

Turbina corymbosa (L.)

urucuuba

Barba-de-velho

Catuaba

Pequi

Chichua

Erva-de-soldado

Mofumbo,
pente-de-macaco

Ololiuhqui

3 — Seeds
4 — Seeds
5 — Seeds,

young shoots,
crude leaves
6 — Seeds,
leaves, roots

Branches

NI

1 — Seeds
2 — Seeds

Barks

Leaves,

flowers
Barks

Seeds

2 —Food

3 — Powdered seeds
4 — Powdered seeds
5 — Decoction, tea,
food

6 — Decoction,
infusion

NI

NI

1 — Maceration in
brandy

2 — Maceration in
brandy

NI

Maceration in wine

Infusion

Crushed seed,

3 — Aphrodisiac
4 — Aphrodisiac
5 — Aphrodisiac
6 — Aphrodisiac

Aphrodisiac

Aphrodisiac

1 — Aphrodisiac,
tonic

2 — Aphrodisiac,
tonic

Aphrodisiac, sexual
impotence

Aphrodisiac, tonic

Aphrodisiac

Aphrodisiac

2 — Teske e Trentini
(2001)

3 — Sangirardi Jr
(1981)

4 — Camargo (1998)

5 — Di Stasi e Hiruma-

Lima (2002)
6 — Tavares (2018)
Sangirardi Jr (1981)

Pereira (1982)

1 — Rodrigues e de
Carvalho (2001)
2 — Maroni (2006)

Borras (2003)

Sangirardi Jr (1981)

Lorenzi e Matos
(2008)

Sangirardi Jr (1981)



Cucurbitaceae

Cyperaceae

Dilleniaceae
Erythroxylaceae

Fabaceae

Raf. [cited as Ipomoea
sidaefolia Choisy]

Fevillea trilobata L.

Bulbostylis aff. capillaris
(L.) C.B. Clarke
Cyperus articulatus L.
[cited as C. nodosus
Humb. & Bonpl. ex.
Willd.]

Davilla rugosa Poir.
Erythroxylum catuaba
A.J.Silva

Erythroxylum suberosum
A. St.-Hil.

Erythroxylum
vacciniifolium Mart.

Abrus precatorius L.

Betencourtia neesii (DC.)

Fava-de-santo-
Inacio
Capim-barba-de-
bode
Junco-mitdo

Cipo-caboclo
Catuaba

Sombra-de-touro

Catuaba (pau),
catuaba-
verdadeira

Jequiriti,
piriquiti, olho-
de-cabra, olho-
de-pombo, cipo-
de-alcaguz,
tento-mitdo
Feijao-bravo

Seeds
Whole plant

Tubers

Whole plant
Barks

NI
1 — Barks

2 — Barks
3 — Barks

1 — Roots
2 — Roots,
leaves, seeds

Roots

ointment, alcoholic
maceration

NI
Decoction

Food

NI

Decoction, tea,
tincture

NI

1 — Infusion,
decoction

2 —NI
3-NI

1 —NI
2 — Decoction in
milk

Infusion

Aphrodisiac, sexual
stimulant
Aphrodisiac, sexual
weakness
Aphrodisiac,
restorative

Aphrodisiac
Aphrodisiac
Aphrodisiac
1 — Sexual tonic

2 — Aphrodisiac
3 — Aphrodisiac

1 — Aphrodisiac
2 — Aphrodisiac,
tonic for the nerves

Aphrodisiac

Sangirardi Jr (1981)
De La Cruz (2008)

Sangirardi Jr (1981)

Sangirardi Jr (1981)
Almeida (1993)

Pott e Pott (1994)

1 - Lorenzi e Matos
(2008)

2 - Sangirardi Jr
(1981)

3 — Pereira (1982)

1 - Lorenzi e Matos
(2008)

2 - Sangirardi Jr
(1981)

Sangirardi Jr (1981)



Loganiaceae

L.P. Queiroz [cited as
Galactia neesii DC.]
Cerradicola peduncularis
(Benth.) L.P. Queiroz
[cited as Galactia
penduncularis (Benth.)
L.P. Queiroz]

Hymenaea courbaril L.

Hymenaea stigonocarpa
Mart. ex Hayne

Mimosa pudica L.

Mucuna pruriens (L.) DC.

[also cited as M.
pluricostata Barb. Rodr.]

Vachellia farnesiana (L.)
Wight & Arn. [cited as

Acacia farnesiana (L.)
Willd.]

Strychnos pseudoquina A.

St.-Hil.

Vergatesa

Jatoba-mirim

Jatoba-do-campo

Sensitiva

Po6-de-mico,

Café-do-Para

Esponjeira

Casca-aromatica,
falsa-quina,
quina-branca,
quina-de-

NI

Barks, sap,
resin

Barks

Roots

1 — Seeds

2 — Seeds

3 — Roots,
fruit hairs,
seeds

Flowers

Barks

NI

Mixed in wine or
tonic formulas and
milk, decoction
Decoction, syrup

Tea, decoction

1 — Paste made from
seeds cooked with
milk, butter and
sugar

2 — Internal use
3-NI

Hydrolate

Infusion,
maceration
(“garrafada”), tea

Aphrodisiac

Sexual weakness,
frigidity, sexual
impotence

Sexual weakness,
frigidity, sexual
impotence
Aphrodisiac, tonic
of the seminal
vessels

1 — Aphrodisiac,
tonic of the nervous
system

2 — Aphrodisiac

3 — Aphrodisiac

Aphrodisiac, sexual
stimulant

Aphrodisiac, tonic

Pereira (1982)

De La Cruz (2008)

De La Cruz (2008)

Sangirardi Jr (1981)

1 - Sangirardi Jr
(1981)

2 —Cruz (1982)

3 — Sangirardi Jr
(1981) [as M.
pluricostatal
Sangirardi Jr (1981)

Almeida (1998)



Malpighiaceae

Malvaceae

Meliaceae
Moraceae

Heteropterys tomentosa
A. Juss. [cited as H.
aphrodisiaca Machado]

Byttneria melastomaefolia

A.St. Hil.

Trichilia catigua A. Juss

Brosimum acutifolium
Huber

Ficus adhatodifolia
Schott in Spreng.

Ficus insipida Willd.

cerrado, quina-
chapada, quina-
do-campo

No-de-cachorro

Raiz-de-bugre

Catuaba
Mururé

Coajinguva

Apui-acu,
caxinguba,
figueira-do-
mato, gameleira

1 —NI
2—NI

3 — Roots
4 — Roots
5 —Roots
1 — Roots and
leaves

2 —Roots
NI

Barks

1 — Stem
latex

2 — Seeds
1 — Stem
latex

2 — Fruits
3 — Seeds
4 — Fruits

1 —NI
2—NI
3 — Maceration in
brandy

4 — Decoction and
maceration in wine

5 — Alcoholic
maceration
(“garrafada™)
1 — Decoction,

maceration in wine

and brandy

2 — Alcoholic
maceration
(“garrafada™)
NI

Decoction, infusion

1 —NI
2 —Food

1 — Mixed with
water, alcoholic
infusion

2 — Food (consumed

in natura)
3 —Food

1 — Aphrodisiac,
sexual stimulant
2 — Aphrodisiac
3 — Aphrodisiac
4 — Aphrodisiac,
tonic, frigidity,
sexual impotence
5 — Aphrodisiac

1 — Sexual

impotence, frigidity

2 — Aphrodisiac

Aphrodisiac
Aphrodisiac

1 — Aphrodisiac,
tonic

2 — Aphrodisiac
1 — Aphrodisiac
2 — Aphrodisiac
3 — Aphrodisiac
4 — Aphrodisiac

1 - Sangirardi Jr
(1981)

2 — Pereira (1982)

3 - Pott e Pott (1994)
4 — De La Cruz (2008)
5 — Guarim Neto
(1987)

1 — De La Cruz (2008)
2 — Guarim Neto
(1987)

Pereira (1982)
Borras (2003)

1 — Cruz (1982)
2 — Braga (1960)

1 — Van den Berg
(1982)

2 — Lorenzi e Matos
(2008)

3 — Sangirardi Jr
(1981)



Myristicaceae

Myrtaceae

Olacaceae

Virola sebifera Aubl.

Myrcia multiflora (Lam.)

DC. [cited as M.
sphaerocarpa DC.]

Ptychopetalum olacoides

Benth.

Ucuuba,
gordura-de-

virola, ucuuba-

do-cerrado,
bicuiba
Cambuizero

Marapuama

Ptychopetalum uncinatum Marapuama

Anselmino

Seeds

Fruits

1 — Roots

2 — Barks,
wood

3 — Barks,
roots

4 — Barks

5 — Barks

6 — Stems,
roots from
young plants
7 — Barks

8 — Stem
barks, stem
roots

1 — Whole
plant, mainly

4 —Food
NI

Maceration in
brandy

1 — Infusion,
decoction

2 — Tincture,
decoction, wine,
syrup

3 — Tea, alcoholic
maceration
(“garrafada™)

4 — Decoction,
alcoholic
maceration
(“garrafada™)

5 — Maceration in
wine

6 — Infusion

7 — Decoction

8 — Decoction

1—Tea
2 — Maceration in

Aphrodisiac

Aphrodisiac

1 — Tonic,
aphrodisiac

2 — Aphrodisiac, for
neurasthenia

3 — Aphrodisiac

4 — Male genital
organ exciter,
aphrodisiac, sexual
stimulant

5 — Aphrodisiac, for
neurasthenia

6 — Sexual
impotence, tonic of
the nervous system
and muscles

7 — For genital
neurasthenia

8 — Aphrodisiac

1 — Aphrodisiac,
tonic

4 — Pott e Pott (1994)
Almeida (1998)

Sangirardi Jr (1981)

1 — Teske e Trentini
(2001)

2 — Silva Araujo e
Lucas (1930)

3 — Pereira (1982)
4 — Borras (2003)
5 — Sangirardi Jr
(1981)

6 — Balbach (NI)

7 — Cruz (1982)

8 — Tavares (2018)

1 — Lorenzi e Matos
(2008)



Orchidaceae

Passifloraceae

Phyllanthaceae

Poaceae

Rubiaceae

Salviniaceae

Sapindaceae

Vanilla mexicana Mill.

Vanilla palmarum

(Salzm. ex. Lindl.) Lindl.

Passiflora quadrangularis

L. [cited as P.
macrocarpa Mast.]

Margaritaria nobilis L.f.

[cited as Phyllanthus

nobilis (L.f.) Miill.Arg.]
Sporobolus aeneus (Trin.)

Kunth [cited as S.
sprengelii Kunth]
Chiococca alba (L.)
Hitch.

Genipa americana L.

Azolla caroliniana Willd.

Paullinia cupana Kunth

Baunilha
Baunilha-de-
acuri

Maracuja-melado
Catuaba
Capim-barba-de-
bode

NI

Jenipapeiro,
jenipapo

Mururé-rendado

Guarana

barks and
roots
2 — Barks

3 — Stems and

roots from
young plants

Fruits
Fruits

Leaves and
fruit juice

NI

Whole plant

Roots

1 — Roots,
barks, fruits
2 — Fruits
Leaves

1 — Seeds
2 — Seeds

wine
3 — Infusion

NI
NI

Infusion

NI

Infusion

NI

1 — Decoction,
syrup

2 —Food

Tea, alcoholic
maceration

1 — Powder or syrup
made with toasted

2 — Aphrodisiac, for
neurasthenia

3 — Sexual
impotence, tonic of
the nervous system
and muscles

Sexual impotence
Aphrodisiac

Aphrodisiac,
sedative, anxiolytic

Aphrodisiac

Aphrodisiac

Aphrodisiac

1 — Aphrodisiac,
panacea

2 — Aphrodisiac
Aphrodisiac

1 — General
stimulant (tonic),

2 — Sangirardi Jr
(1981)
3 — Balbach (NI)

Cruz (1982)
Pott e Pott (1994)

Sangirardi Jr (1981)

Pereira (1982)

Sangirardi Jr (1981)

Pott e Pott, 1994

1 — Sangirardi Jr
(1981)

2 — Pott e Pott (1994)
Sangirardi Jr (1981)

1 — Van den Berg
(1982)



Selaginellaceae

Smilacaceae

Solanaceae

Turneraceae

Selaginella convoluta
(Arn.) Spring.

Smilax brasiliensis
Spreng.

Smilax longifolia Rich.
[cited as S. papyracea
Duhamel]

Solanum americanum
Mill.

Turnera diffusa Willd. ex
Schult [cited as T.
aphrodisiaca Ward]

Maio-fechada

Salsaparrilha

Salsaparrilha

Maria-pretinha,
erva-moura

Damiana

3 — Seeds
4 — Seeds
5 — Seeds
Whole plant
Barks
Roots

1 — Whole
plant

2 — Whole
plant

1 — Leaves
2 — Leaves
3 —-NI

4 — NI

seeds diluted in
water

2 — Powder

3 — Drink

4 — Decoction
5 — Decoction

Decoction, infusion

Decoction, infusion

Decoction

1 — Decoction
2 — Decoction

1 — Infusion (2 4 g,
3x/day).

2 — Essential oil,
infusion, decoction,

powder
3-NI
4 — NI

mild aphrodisiac
2 — Stimulant,
energizer,
astringent,
aphrodisiac

3 — Stimulant,
aphrodisiac

4 — Aphrodisiac,
tonic, astringent
5 — Aphrodisiac
Aphrodisiac,
increases female
fertility

Sexual impotence

Aphrodisiac

1 — Sedative,
aphrodisiac
2 — Aphrodisiac

1 — Tonic, stimulant,
aphrodisiac

2 — Tonic,
aphrodisiac

3 — Sexual
impotence, tonic for
the nerves

4 — Aphrodisiac

2 — Teske e Trentini
(2001)

3 — Sangirardi Jr
(1981)

4 — Borras (2003)

5 — Tavares (2018)

Agra (1996)

Maroni (2006)

Tavares (2018)

1 — Rodrigues e
Carvalho (2001)
2 — Maroni (2006)

1 — Silva Aratjo e
Lucas (1930)

2 — Sangirardi Jr
(1981)

3 — Balbach (NI)
4 —Cruz (1982)



Vochysiaceae Vochysia elliptica Mart. Pau-doce Barks Infusion, alcoholic ~ Aphrodisiac Sangirardi Jr (1981)
maceration

NI: Not informed



Table 2 — Quantity of articles found per plant species

Scientific literature

Species PubMed Google
Scholar

Hebanthe erianthos [cited as 1 1
Pfaffia. paniculata)
Pfaffia glomerata 4 1
Anacardium occidentale 1 1
Spondias mombin 1 2
Aspidosperma quebracho-blanco 1 1
Baccharis crispa [cited as B. 1 X
trimera]
Anemopaegma arvense 1 X
Hedyosmum brasiliense X 1
Erythroxylum vacciniifolium X 2
Abrus precatorius X 3
Mimosa pudica 1 3
Mucuna pruriens 8 11
Heteropterys tomentosa [cited as 1 4
H. aphrodisiacal
Trichilia catigua 3 2
Ptychopetalum olacoides 1 2
Paullinia cupana X 2
Turnera diffusa 5 11
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XV. manuscripts reporting pharmacological or biological activities of crude extracts or phytopharmaceuticals without
chemical and technical standardization. Standardization ofthe plantextractsisconsideredtobethecomplete
descriptionofmanufacturing parameters such as granulometry, solvent-plant ratio, time of extraction, solvent
composition etc., together with marker quantification and chromatographic fingerprint analyses by HPLC.

Xvi. structural elucidation of novel natural products without complete spectroscopic and spectrometric
analyses (NMR and HRMS) and evidences for the absolute configuration.
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Graphical abstract

A Graphical abstractis mandatoryfor this journal. It should summarize the contents of
the articleinaconcise and simple pictorial formdesigned to capture the attentionofa
widereadership online. Authors mustprovideimages that clearlyrepresent the work
describedinthearticle. Thisgraphical abstract should capture thereader’s attention



and, inconjunctionwiththe manuscripttitle,shouldgive thereaderaquickvisual
impression of the essence of the manuscript without providing specific results.
Graphical abstracts should be submitted as a separate file in the online submission

system.Image size: please provide animage with a minimum of 531 x times; 1328

pixels(h&w)orproportionallymore. Theimage should bereadableatasize of 5x 13 cmusingaregularscreen
resolutionof96dpi.Preferredfiletypes: TIFF,EPS,PDFor MS Office files. BJP does not accept Graphical
abstract using images of animals.
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Title Page

Title Page

Please make sure your title page contains the following information.
Title

The title should be concise and informative.

Author information

L

The name(s) of the author(s)

L

The affiliation(s) of the author(s), i.e. institution, (department), city, (state), country

L

Aclearindicationand anactive e-mailaddress ofthe corresponding author
If available, the 16-digit ORCID of the author(s)

[

Ifaddressinformationis provided with the affiliation(s) it willalso be published.

For authors that are (temporarily) unaffiliated we will only capture their city and
country ofresidence, not their e-mail address unless specifically requested.

Abstract

Please provide anabstract of 150 to 250 words. The abstract should not contain any
undefined abbreviations or unspecified references.



For life science journals only (when applicable)

» Trial registration number and date of registration for prospectively registered
trials

» Trial registration number and date of registration, followed by “retrospectively
registered”, for retrospectively registered trials

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

Statements and Declarations

The following statements should be included under the heading "Statements and
Declarations” for inclusion in the published paper. Please note that submissions that
do not include relevant declarations will be returned as incomplete.

+ Competing Interests: Authors are required to disclose financial or non-financial
interests that are directly or indirectly related to the work submitted for
publication. Please refer to “Competing Interests and Funding” below for more
information on how to complete this section.

Please see the relevant sections in the submission guidelines for further information as
well as various examples of wording. Please revise/customize the sample statements
according to your own needs.
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Text

Text Formatting

Manuscripts should be submitted in Word.

¢ Useanormal,plainfont(e.g.,10-point Times Roman)for text.



Use italics foremphasis.



. Usetheautomatic page numbering function to numberthe pages.

Do not use fieldfunctions.

¢ Usetab stops orothercommands forindents, not the space bar.

¢ Usethetablefunction,notspreadsheets, to make tables.

¢ Use the equation editor or MathType for equations.

¢ Save your file in docx format (Word 2007 or higher) or doc format (older Word
versions).

Manuscripts with mathematical content can also be submitted in LaTeX. We
recommend using Springer Nature’s LaTeX template.

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotescanbeusedtogive additional information,whichmayinclude the citation
ofareferenceincludedinthereferencelist. Theyshouldnotconsistsolelyofa
referencecitation,andtheyshouldneverinclude thebibliographic details ofa
reference. They should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated
by superscript lower-case letters (or asterisks for significance values and other
statisticaldata). Footnotes tothetitle orthe authorsofthearticlearenotgiven
reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section
on the title page. The names of funding organizations should be writteninfull.
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References

Citation

Cite references in the text by name and year in parentheses. Some examples:

* Negotiation research spans many disciplines (Thompson 1990).

¢ This result was later contradicted by Becker and Seligman (1996).

* This effect has been widely studied (Abbott 1991; Barakat et al. 1995a, b; Kelso
and Smith 1998; Medvec et al. 1999, 2000).

Reference list

Thelist of references should onlyinclude works that are cited inthe textand thathave
been published or accepted for publication. Personal communications and
unpublished works should only be mentioned in the text.

Referencelist entries should be alphabetized by the last names of the first author of
eachwork. Please alphabetize according to thefollowingrules: 1) Forone author, by
name of author, then chronologically; 2) For two authors, by name of author, then
name of coauthor, then chronologically; 3) For more than two authors, by name of first
author, then chronologically.

If available, please always include DOIls as full DOI links in your reference list (e.g.
“https://doi.org/abc”).

¢ Journal article
Gamelin FX,Baquet G, Berthoin S, Thevenet D,Nourry C, Nottin S, BosquetL
(2009) Effect of high intensity intermittent training on heart rate variability in
prepubescent children. Eur J Appl Physiol 105:731-738.
https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of“et al” in
long author lists will also be accepted:

Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N Engl J



Med 965:325-329

J Article by DOI
Slifka MK, Whitton JL (2000) Clinical implications of
dysregulated cytokine production. J Mol Med.
https://doi.org/10.1007/s001090000086

. Book
South J, Blass B (2001) The future of modern genomics.

. Blackwell, London Book chapter
Brown B, Aaron M (2001) The politics of nature. In:
SmithJ (ed) Therise of modern genomics, 3rd edn.
Wiley, New York, pp 230-257

. Online document
Cartwright J (2007) Big stars have weather too. IOP
Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1.
Accessed 26 June 2007

. Dissertation

Trent JW (1975) Experimental acute renal failure.
Dissertation, University of California

Alwaysuse the standard abbreviation ofajournal’snameaccording
totheISSNListof Title Word Abbreviations, see

ISSN LTWA

If you are unsure, please use the full journal title.
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All tables are to be numbered using Arabic numerals.

Tables should always be cited in text in consecutive
numerical order.

Foreachtable,please supplyatable caption (title) explaining
thecomponentsof the table.

Identify any previously published material by giving the
original sourceinthe form of a reference at the end of

the table caption.

Footnotes to tables should be indicated by superscript lower-
case letters (or asterisks for significance values and other
statistical data) and included beneath the table body
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