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ABSTRACT

The objective of this study was to conduct a bibliometric review on the economic
potential of medicinal plants used as phytotherapeutics. To achieve this, a search was
conducted on Google and Google Scholar websites, without a specific time frame,
using terms such as medicinal plant, medicinal plants, economic value of medicinal
plants, economic potential of medicinal plants, medicinal plants used by the Unified
Health System (SUS), and the word "leaflet" followed by the common or scientific name
or the phytomedicine. Based on the texts found through this search, this article was
elaborated. As a result, the history of medicinal plants and the evolution of their use
were introduced, considering them as sources of biologically active molecules that
currently hold significant economic potential in the pharmaceutical industry market.
Additionally, due to being lower-cost alternatives compared to allopathic medicines,
they are widely used by the SUS. The study of new phytotherapeutics is a highly
promising field, particularly in Brazil, which possesses an immeasurable quantity of
plants with medicinal properties. However, significant research and effective
development of new phytomedicines require increased financial investment in the area
to boost the production of new Brazilian phytopharmaceuticals and genuine
phytotherapeutics. This, in turn, will generate higher profits in this sector.

Keywords: Bibliometric review, Medicinal Plants, Phytotherapeutics, Economic Value,
Phytomedicines used by SUS.
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1. INTRODUCTION

Humans have used medicinal plants to cure their ailments since the beginning of their
existence (GADELHA et al., 2013), as they would experiment with plants randomly
until finding the one that cured a particular disease. Thus, it can be noted that the
foundation of knowledge about phytotherapy and the use of medicinal plants was
established gradually through trial-and-error processes (ANDRADE, 2018). These
processes varied from identifying and selecting the species, the plant part, and the
appropriate quantity of the plant to treat a disease, to determining the correct planting
season for each of the species they used (ALMEIDA; RAMALHO; CASTRO, 2022).
Over time, the slow and lengthy process of learning the development of techniques for
preparing phytotherapeutics and their proper use was passed down from generation
to generation (MONTEIRO and BRANDELLI, 2017), eventually becoming part of the
collective memory that exists to this day on this subject (SILVA, 2022).

The objective of this study was to conduct a bibliometric review on medicinal plants
used as phytomedicines by the Brazilian Unified Health System (SUS) and the
economic potential of plants in Brazil and worldwide. To achieve this, a search was
conducted on Google and Google Scholar websites, without a specific time frame,
using terms such as medicinal plant, medicinal plants, economic value of medicinal
plants, economic potential of medicinal plants, medicinal plants used by SUS, and the
word "leaflet" followed by the common or scientific name or the phytomedicine. A total
of 581 texts were found, and using exclusion criteria such as providing scientific
names, biomolecule names, biological activity, indication of use by SUS, and numerical
financial data, only the fifty-five texts listed in the bibliography of this article were

utilized to construct this text.

2. BRAZILIAN MEDICINAL SPECIES AND BIOACTIVE PRINCIPLES

The consumption of phytotherapeutics and medicinal plants is popularly based on the
myth "if it's natural, it's harmless," which is not true. Improper use of these substances
can lead to various reactions such as intoxication, nausea, irritation, edema, and even

death, much like any other medication (NUNES and MACIEL, 2017).
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According to ANVISA (2020), a distinction can be made between medicinal plants and

phytotherapeutics:

As plantas medicinais sdo aquelas capazes de aliviar ou curar
enfermidades e tém tradicdo de uso como remédio em uma
populacédo ou comunidade. Para usa-las, é preciso conhecer a
planta e saber onde colhé-la, e como prepara-la. Normalmente
sdo utilizadas na forma de chas e infusdes.
Phytotherapeutics are essentially medicinal plants that have been processed and
transformed into pharmaceuticals, which are then sold in pharmacies (SILVA et al.,
2017). The industrialization process of these medicinal plants helps prevent
contamination by microorganisms and foreign or even toxic substances. It also
standardizes the appropriate dosage and correct form of medicinal administration,
ensuring greater safety in use (LEAL and CAPOBIANCO, 2021). However, before
being marketed, industrialized phytotherapeutics must undergo mandatory regulation

by Anvisa (ALBUQUERQUE, SANTOS, RODRIGUES, 2022).

Phytotherapeutics can also be prepared in authorized compounding pharmacies under
sanitary surveillance, and in this case, they do not require sanitary registration but do

need a prescription from licensed professionals (FRANCA et al., 2021).
Thus, according to Silva, Furtado, and Damasceno (2021):

O medicamento fitoterapico € o produto finalizado obtido de
planta medicinal, ou de seus derivados, com excecdo de
substancias isoladas farmacologicamente ativas, com a
finalidade profilatica, paliativa ou curativa, podendo ser simples,
guando é proveniente de uma planta, ou composto, isto é,
constituido de mais de uma planta. Nao é considerado um
medicamento fitoterapico aquele que em sua composicao tiver
substancias ativas isoladas, sintéticas ou naturais, nem suas
associacdes com extratos vegetais.

Thus, for plants to be considered medicinal and eligible for industrialization as

phytotherapeutics, they must possess some molecule with biological activity
(BEVILAQUA et al., 2015).

Silva, Furtado, and Damasceno (2021) identified in their studies the sixteen main

Brazilian medicinal species used as phytotherapeutics in the Brazilian Unified Health
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System (SUS), as indicated by the GM Ordinance 1.102 of May 12, 2010, from the
Ministry of Health. These include Artichoke (Cynara scolymus), Brazilian Pepper Tree
(Schinus terebinthifolius), Cascara Sagrada (Rhamnus purshiana), Espinheira-Santa
(Maytenus ilicifolia), Devil's Claw (Harpagophytum procumbens), Guaco (Mikania
glomerata), Soybean (Glycine max), Cat's Claw (Uncaria tomentosa), Aloe Vera (Aloe
Vera), Peppermint (Mentha piperita), Psyllium (Plantago ovata), Willow (Salix Alba),
Calendula (Calendula officinalis), Lemon Balm (Melissa officinalis), Chamomile
(Matricaria chamomila), Boldo (Gymnanthermum amygdalinum), Whitebrush (Lippia
alba), and Ironwood (Caesalpinea ferrea).

All these plants have biomolecules with biological activity, and their indications are

described as follows:

Artichoke (Cynara scolymus) is used in the formulation of Lipotron at a dosage of 0.10
mL/100 mL. It is indicated for cases of hepatic insufficiency, cholagogue, laxative, and
digestive disturbances resulting from liver diseases (MELLO, MELLO, LANGELOH,
2009). The leaves are used for the production of phytotherapeutics due to their
chemical components, including phenolic derivatives such as caffeoylquinic acids,
flavonoids, sesquiterpenes, and some aliphatic acids, which are used as antioxidants
(NASCIMENTO, DUTRA, MELO, 2020).

According to the Ministry of Health (BRAZIL, 2021), based on the Formulario de
Fitoterapicos of the Brazilian Pharmacopoeia, Brazilian Pepper Tree (Schinus
terebinthifolius) has bioactive principles primarily in the dried stem bark, but the leaves,
fruits, and roots are also used in popular applications. Chemotaxonomic studies of this
species have identified biomolecules such as the terpenes aristolone and a-amyrin,
and phenolic compounds like luteolin, quercetin, camphor, ethyl gallate, catechin,
gallocatechin, and agathisflavone, which have cicatrizing activity. Tannins such as
gallic acid, ethyl gallate, methyl gallate, trans-catechin, quercitrin, and afzelin have
been found in the leaves, exhibiting antifungal activity. Isolated flavonoids from the
fruits, such as rutin, quercetin, and apigenin, are used as anti-inflammatories. The
phytotherapeutic is formulated as a gel of dry leaf extract at a dose of approximately

0.75 mg/mL of this plant and is recommended for vaginal use to treat skin irritation,
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larvicides against leishmaniasis, cancerous tumors, fungi, bacteria, among other uses.
A phytotherapeutic called Kronel, at a dose of 3.996 mL/6.0g, is indicated for the

treatment of cervicitis, vaginitis, and cervicovaginitis (SITINIKILL, 2023).

Aloe Vera (Aloe vera) constitutes the phytotherapeutic product Aloax, presented in the
form of tubes with the mucilaginous gel of this plant, at a dosage of 50.00 mg. This
product is used in the treatment of 1st and 2nd-degree thermal burns caused by hot
water, fire, and excessive exposure to sunlight, acting as a healing agent on the injured
tissue (Silva, 2023). As described by SITINIKIE! (2023), Aloe extract is standardized to
the polysaccharide mannosyl-6-phosphate, which is responsible for the healing
process, occurring through direct stimulation of macrophages and fibroblasts. In the
case of the latter, it increases collagen and proteoglycan synthesis, thus promoting
tissue replacement in the injured areas. Furthermore, according to this same author:

O mecanismo de agdo baseia-se na inibicAo de produtos
derivados metabolismo do &cido araquidbnico, tais como o
tromboxano B, limitando por sua vez a producdo de
prostaglandina F 2a, prevenindo-se a isquemia dérmica
progressiva, especialmente em casos de queimaduras,
ulceracdes causadas pelo frio, machucados por acidente
elétricos e usa intrarterial abusivo de drogas.
Boldo (Gymnanthermum amygdalinum) is provided by the Brazilian Unified Health
System (SUS) through the phytotherapeutic Klein, which is a tincture with a dosage of
1.0 mL/mL, standardized to 0.20 mg (0.02%) of total alkaloids calculated as boldine
biomolecule. It is indicated for mild digestive disorders, as it reduces intestinal spasms
by acting as a relaxant on the intestinal smooth muscles. It is also used for the
treatment of hepatobiliary disorders with cholagogue and choleric action (LEWGOY,

2023).

According to Florien (2023), Calendula (Calendula officinalis) has many bioactive
biomolecules in its composition. However, it is primarily used as a reepithelializing and
healing agent, working in conjunction with mucilages, flavonoids (especially quercetin-
3-O-glycoside), triterpenes, and carotenoids. This activity stimulates the metabolism of
glycoproteins and collagen tissue. Ointments with 5% Calendula floral extract in
combination with allantoin are the most commonly found in pharmacies (SITINIKIZ),
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According to Sitinikil2l (2023), Camomile (Matricaria chamomila) is marketed under
the name Matricaria chamomilla 1DH by Simdes Laboratory, in boxes containing 300
mg papers with 0.03 mL of Chamomilla 1DH in 300 mg of excipient (lactose) g.s. The
bioactive molecules of this plant are levomenol ((-)-a-bisabolol) and flavonoid
derivatives, presenting anti-inflammatory, antimicrobial, and healing activities.
Flavones lead to the suppression of arachidonic acid metabolism, increased ATP
production, and creatinine phosphate in the skin, resulting in increased oxidative

phosphorylation in the liver mitochondria.

Gutierrez (2012) clarifies that Cascara Sagrada (Rhamnus purshiana) is a
phytotherapeutic drug produced by Herbarium in the form of hard capsules from the
dried extract of the bark of this plant, with a dosage of 75 mg standardized to 22%
hydroxyanthracene derivatives expressed as cascaroside A, indicated for cases of

constipation.
Furthermore, according to Gutierrez (2012):

este extrato é composto por derivados do 1,8-di-hidroxi-
antraceno que possuem um efeito laxante. Os cascarosideos A
e B sdo uma mistura de glicosideos -C-antrona e -O- -
glicosideos. Os cascarosideos C, D, E e F sdao 8-O-B-D-
glicosideos que ndo sdao metabolizados pelas enzimas
digestivas do intestino delgado, e por isso séo pouco absorvidos.
Sendo assim, sdo convertidos em metabdlitos ativos
(principalmente emodina-9-antrona) por bactérias no intestino
grosso. Existem dois mecanismos de acao diferentes: 1 — Age
estimulando a motilidade do intestino grosso, resultando no
aumento do transito do célon. 2 — Influencia nos processos de
secrecdo por dois mecanismos concomitantes: inibicdo da
absorcao de agua e eletrélitos (Na+, Cl-) nas células epiteliais
do célon (efeito antiabsortivo); e 0o aumento da passagem
paracelular pelas juncbes de oclusdo (tight junctions),
estimulando a secrecdo de agua e eletrélitos (efeito
secretagogo), resultando em concentracfes aumentadas dos
mesmos no limen do célon. O tempo estimado para o inicio da
acdo é de 6 a 12 horas apos sua administracdo. E a
farmacocinética ocorre porque os Glicosideos [3-0-ligados néo
sdo metabolizados pelas enzimas digestivas humanas e
consequentemente ndo sdo absorvidos no intestino delgado.
Sao hidrolisados no célon pelas bactérias intestinais, formando
os metabdlitos ativos (principalmente emodina-9- -antrona). As
antraquinonas agliconas absorvidas s&o transformadas em seus
correspondentes glicuronideos e derivados sulfatos.
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According to Pereira et al. (2014), Lemon Verbena (Lippia alba) is sold in the form of
a tincture composed of 10 mg of crushed leaves and flowers and 100 mL of 70% ethyl
alcohol g.s., containing the biomolecules geranial and carvone, indicated for migraine

prevention and used as an analgesic.

According to Sitinikisl (2022) Lemon balm (Melissa officinalis) has as its active
principle the biomolecule citral, which is indicated as a carminative for reducing
intestinal gases, an antispasmodic preventing spasms and cramps in the stomach and
intestines, and a mild anxiolytic. The recommended dosages are 40 drops (2.0 mL)
diluted in water twice a day for children up to 12 years old and 60 drops (3.0 mL) diluted

in water twice a day for adults.

Brazilian Peppertree (Schinus terebinthifolius) is used for relief from indigestion and as
an adjunct in the treatment of gastritis and stomach and duodenal ulcers. The
phytotherapeutic is presented in the form of hard capsules with 380 mg of leaves from
this species and an excipient capsule g.s.q. (starch), equivalent to 13.30 mg of total
tannins expressed as pyrogallol. It should be ingested as per medical prescription
(SITINIKI[7], 2022). According to this author, this plant contains the triterpenes
maitenin, which has antimicrobial activity against both Gram-positive and Gram-
negative bacteria, and friedelin and friedelanol, in addition to condensed tannins from
the catechin group that have an antiulcerogenic effect.

SITINIKIE! (2022), recommends Devil's Claw (Harpagophytum procumbens) for the
treatment of moderate joint pain and acute low back pain, acting as an anti-
inflammatory, antirheumatic, and analgesic agent by inhibiting the synthesis of
prostaglandins produced in the irritative phase of the inflammatory process. The
phytotherapeutic is presented in the form of tablets containing 200 mg of dry extract
from the plant's root, equivalent to 10 mg of total iridoids calculated as harpagosides.
The galenic preparations perform a gastric protection function, demonstrating

analgesic and anti-inflammatory effects due to reduced stomach acidity.

Guaco (Mikania glomerata) is used to treat respiratory tract conditions such as

persistent cough, productive cough, and hoarseness. The recommended
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administration is 2.5 mL orally, twice a day. This phytotherapeutic contains coumarins,
which induce a relaxing effect on the smooth muscles of the airways and also have
bronchodilator and expectorant properties, as they block acetylcholine receptors
present in the respiratory system, causing bronchoconstriction and increased secretion
(SITINIKILE, 2022).

According to Sitiniki4 (2022), the Peppermint (Mentha piperita) is recommended as a
carminative for relief from colic and flatulence and also as an expectorant. For adults,
the recommended dosage is 10.0 mL, and for children, it is 5.0 mL of the

phytotherapeutic syrup three times a day. According to this author:

O extrato fluido/seco obtido de folhas e caules
contém flavondides, acidos fendlicos e 6leo essencial (1 a
3%). O 6leo é constituido por mentol e derivados triterpenos.
Esse grupo de substéncias atua como antiespasmadico,
colerético, colagogo e carminativo.

Sua acao farmacoldgica deve-se, principalmente, aos 6leos
volateis, produzindo uma potente acdo espasmolitica com
relaxamento da musculatura lisa e reduzindo o ténus docardia.
Os flavon6ides também contribuem para a atividade
espasmolitica e os acidos fendlicos para o efeito colerético.

According to ANVISA ¥l (2011), the Juca (Caesalpinia ferrea) is marketed in the form
of a gel containing a glycolic extract of the fruit of this plant at a dosage of 5%. It is

indicated as a healing and antiseptic agent and should be applied to the affected area

three times a day. Brasil (2006) reported in their study that:

Estudo pré-clinico realizado com os taninos: 4cido galico e metil
galato, isolados dos frutos deta espécie, demonstraram que
estas substancias exerceram acgdo anticarcinogénica em
modelos de indugcdo de cancer de pele em animais e outros
constituintes isolados do fruto, como os derivados da
acetofenona, demonstraram uma potente atividade inibitoria
tumoral em ensaio de ativagdo antigénica com o virus Epstein
Baurr.

Plantain (Plantago ovata) is a phytotherapeutic recommended for diarrhea,
constipation, and as an aid in the treatment of Crohn's disease. It also serves as an

adjunct in the treatment of hemorrhoids, fissures, and anal abscesses. It is sold in the
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form of 3.5 g sachets, which should have the effervescent powder from the seed husk
diluted in 150 mL of cold water. (SITINIKIZZ, 2020). According to SitinikiZ8l (2022):

O principal componente desta casca € uma mucilagem que
contém uma hemicelulose composta por 85% de 4&cidos
arabinoxilanos, com pequena propor¢ao de ramnose e de acido
galacturdnico. A atividade terapéutica é decorrente da fibra
dietética, altamente sollvel, que constitui seu principio ativo:
cada 100 g de produto administrado ao paciente contém 49 g de
fibras sollveis. O mecanismo de acdo da fibra ocorre por
aumento do volume e do grau de hidratacdo das fezes,
contribuindo para a normalizagdo do habito intestinal.
Adicionalmente, o aumento da massa fecal ativa a motilidade
intestinal, sem efeitos irritativos.

Alguns tipos de fibras, incluindo a casca da semente desta planta
possuem efeitos hipocolesterolémicos, principalmente devido a
diminuicdo da absor¢éo intestinal de colesterol e ao aumento da
excrecdo de colesterol e de acidos biliares, reduzindo assim os
niveis séricos de colesterol.

A Plantago ovata apresenta diferentes mecanismos de acéo,
podendo ser indicado para diferentes quadros patolégicos. E
uma boa alternativa como tratamento coadjuvante da doenca
inflamatoria intestinal (doenca de Crohn, colite ulcerosa) em
periodos de remisséo, pois melhora a sintomatologia e diminui
as recidivas. Além disso, Plantago ovata é eficaz em doencas
cuja etiologia se encontra principalmente na falta de fibras na
alimentag&o, como é o caso da doencga diverticular do célon.

According to SitinikiZ2 (2020), the Willow (Salix alba) has the dry extract of its leaves
used in the treatment of painful inflammatory conditions such as rheumatism,
neuralgia, and inflammatory processes in general, in addition to preventing
thromboembolism and treating dysmenorrhea due to difficulty in eliminating clots. The
recommended dosage is 15 mL of the extract three times a day. The action of this plant

occurs as follows:

“O glicosideo de salicilina (salicosido) e seus éteres ao chegar a
nivel intestinal séo absorvidos transformando-se em saligenina,
para posteriormente serem metabolizados e rransportados
ao figado, onde se transformam por oxidagdo em acido salicilico
1. As acles farmacoldgicas estudadas até o momento, estédo
centralizadas no acido acetilsalicilico, podendo- se resumir as
mesmas em trés itens basicos: acdo antitérmica, acao
analgésica/antiinflamatoéria e agédo antiagregacao plaquetéria.
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A atividade antitérmica esta baseada na capacidade que tem de
inibir a enzima ciclo-oxigenase que intervém na formacao de
prostaglandinas, as quais atuam nos centros moduladores da
temperatura no hipotalamo.

Desta maneira, a inibicdo exercida sobre a ciclo-oxigenase e 0
correspondente decréscimo na producdo de prostaglandinas
PGEZ2 a partir do acido araquidénico também tem relacdo com a
diminuic&o da dor e da inflamac&o 2 (SITINIKIE",

As per SITINIKI1Y the Soy (Glycine max) is recommended for hot flashes and
sweating associated with menopause. It is marketed in the form of a tablet composed
of 125 mg of dry extract of the plant, equivalent to 50 mg of total flavones genistein

and daidzein. The pharmacodynamic properties are as follows:

As isoflavonas sao fitoestrogénios da soja, sendo similares em
estrutura ao estradiol, principal hormdnio feminino. Exercem
efeitos estrogénicos e antiestrogénicos no metabolismo
humano, que dependem de varios fatores como a concentracao
de estrogénios enddgenos, as caracteristicas individuais como
idade

e fase da menopausa e concentracdo de fitoestrogénios.
Os fitoestrogénios exibem uma atividade estrogénica mais fraca
que o 17 B-estradiol, na ordem de 102 a 1073,

No organismo, os estrogénios interagem com os receptores a e
B. Os receptores a sao mais abundantes no sistema reprodutor
feminino (glandulas mamarias e utero) enquanto os
predominam em outros tecidos como trato urogenital, 0ssos,
vasos sanguineos e sistema nervoso central. Os fitoestrogénios
se complexam ao receptor a de maneira fraca, produzindo acoes
antiestrogénicas, e com o receptor 3 de maneira quase igual aos
estrogénios enddgenos, produzindo suas acdes estrogénicas,
dependendo da saturacao dos receptores e do nivel circulante
de estrogénios, assemelhando-se a acdo dos moduladores
seletivos dos receptores de estrogénios. Decorrem desta
interacdo suas acdes sobre o0 centro termorregulador
hipotalamico e a consequente atividade sobre os sintomas da
menopausa, tais como os fogachos e a sudorese associados ao
climatério, sem acarretar, em geral, proliferacdo endometrial.

Também associadas as isoflavonas, relacionam-se suas acdes
antioxidantes e antiateroscleroéticas, tanto através do aumento
da funcdo das enzimas antioxidantes, como pelas influéncias
benéficas obtidas sobre a reatividade vascular e a progressao
da doenca aterosclerdtica. Além das acBes hormonais, as
isoflavonas apresentam potente acédo inibitria sobre a tirosina-
quinase, podendo afetar a DNA toposisomerase Il e a quinase
ribossomal S6, com grande influéncia sobre o ciclo celular,
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diferenciacdo, proliferacdo e apoptose, 0 que pode
correlacionar-se a um aspecto preventivo do aparecimento de
neoplasias.

Cat's Claw (Uncaria tomentosa), according to Sitinikil’él (2020), the Fitotherapy is an
age-old, cost-effective therapeutic practice based on the healing properties of
medicinal plants. Phytotherapeutic medicines are used for the treatment and
prevention of pathologies due to their proven bioactive substances. Hence, they are
an excellent option for medications to be acquired and used by the Unified Health
System (SUS).

3. ECONOMIC POTENTIAL OF PHYTOTHERAPEUTICS IN BRAZIL
AND WORLDWIDE

Medicinal plants are important sources of biologically active natural products, many of
which serve as models for the synthesis of a large number of drugs (PINHEIRO,;
SARGEBINI JUNIOR; PINHEIRO, 2013). According to the World Health Organization,
80 to 85% of the population in developing countries lacks access to modern medicine
due to poverty and relies mainly on medicinal plants to meet their primary health needs
(SOUZA et al., 2013). Over 1 billion people worldwide (approximately 20%) live in
extreme poverty and suffer and die due to a lack of basic medical care (ALMEIDA and
RAMALHO, 2017). In developing countries, 766 million people die from easily
preventable diseases, with approximately 26% being children who could be cured with
a few cents using medicinal plants (RAMOS, 2006; NASCIMENTO, 2015).

The value of natural products from medicinal plants to society and the global economy
is immense (BALZINI, 2016). According to Rodrigues, Nogueira, and Parreira (2008),
the global drug market is estimated at $300 billion annually, with 40% of drugs directly
or indirectly derived from natural sources, 75% of which are of plant origin.
Consequently, the pharmaceutical industry invests around $120 million in R&D for
phytotherapeutics (PONCIANO et al., 2018).

Veiga Junior, Pinto, and Maciel (2005) estimated that the European market alone
reached $7.0 billion, with consumption in Germany accounting for approximately 50%
124
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of that market, i.e., about $3.5 billion, representing approximately $42.90 per capita.
To give an idea of the value annually moved, here is the ranking of sales of medicinal
products in the following countries: USA $321 billion, Japan $96.3 billion, Germany
$45.3 billion, France $43.7 billion, China $40.1 billion, Italy $29.2 billion, Spain $25.5
billion, Brazil $22.1 billion, UK and Canada $21.6 billion, Russia $13.1 billion, India
$12.3 billion, South Korea $11.4 billion, Australia $10.8 billion, Mexico $10.8 billion,
Peru $10.6 billion, Greece $7.8 billion, Poland $7.0 billion, Netherlands $6.9 billion,
and Belgium $6.8 billion (SANTOS and FERREIRA, 2012). These figures have
attracted the interest of the world's largest pharmaceutical companies, which currently
invest in phytochemical studies, characterization of potential bioactive compounds, as
well as pharmacological tests, bioactivity modes, and determination of active sites of
compounds extracted from plants (ASSUMPCAO, SILVA, MENDES, 2022).

In Brazil, the Ministry of Health (BRASIL, 2006) reported that the sales of medicines in
pharmacies containing exclusively plant-derived active ingredients amounted to $550
million annually. Data presented by the National Health Surveillance Agency (Anvisa)
show that, in 2017 alone, the segment moved R$69.5 billion, commercializing a total
of 6,587 products (FIA, 2020).

The development of a single drug costs around $720 million (BUSCATO, 2014), and
only 1 in every 10,000 chemical compounds studied with pharmacological potential
makes it to the market (BRASIL, 2022). Despite these risks, a single compound can
generate approximately $1 billion in profit annually when introduced to the market
(SANTOS and FERREIRA, 2012). An important example of new drug investigation is
the study conducted by the National Cancer Institute in the USA, where approximately
114,000 plant extracts from 35,000 plant species were evaluated between 1960 and
1982, aiming to find a new drug against cancer. In this study, Taxol was discovered, a
substance currently widely used in the treatment of all types of cancer patients
(MALOSSO, 2007).

According to Conceigao (2013), out of 10,000 compounds studied, an average of 250
present some promising biological activity; only 5 reach the clinical trial phase, and

only 1 is registered as a drug. Only 8% of the species of the Brazilian flora have been
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studied in the search for bioactive compounds (KESSIN et al., 2018), and 1,100 plant

species have been evaluated for their medicinal properties (ABREU, 2019).

4. RESULTS AND DISCUSSION

Upon conducting the proposed bibliometric search, the sixteen species of medicinal
plants - Aroeira, Babosa, Boldo, Calendula, Chamomile, Cascara-sagrada, Lemon
balm, Espinheira-santa, Devil's claw, Guaco, Mint, Juca, Soy, Platago, Willow, and
Cat's Claw - most used by SUS, for presenting proven phytotherapeutic biological
activity, efficacy, and safety confirmed by several scientific studies, were described.
Their indications vary widely, and they can be used as analgesics, anti-inflammatories,
wound healers, laxatives, antispasmodics, bronchodilators, among many others.
According to online research conducted on major pharmacy and drugstore websites
such as Call Farma, Pague Menos, Farma Bemol, Drogaria Pacheco, Farméacia Santo
Remédio, Drogaria Minas Brasil, the phyto-medicines are much cheaper when
compared to allopathic medications indicated for the same treatment, as can be seen
in a survey carried out at Droga Raia, in the example of Kronel, indicated for the
treatment of vaginal inflammation caused by fungi and bacteria, a box of this
phytotherapeutic containing 1 tube of 60 g of vaginal gel with 10 applicators costs on
average R$96.00 (ninety-six reais) and the intimate soap with the same biomolecule
costs on average R$29.49 (twenty-nine reais and forty-nine cents). Meanwhile, in the
same drugstore, an allopathic medicine Gino-canestein Calm with the same function,
in the form of gel with 10 tubes, costs R$114.14 (one hundred and fourteen reais and
fourteen cents) and the intimate soap, R$54.19 (fifty-four reais and nineteen cents).
Thus, as observed, the phyto-medicine in the form of vaginal gel is 15.89% cheaper
than the allopathic medicine, and the intimate soap is 54.41% cheaper, thus
demonstrating greater cost savings for Brazil in obtaining phyto-medicines to be used
in SUS.

5. FINAL REMARKS

Brazil is a country with mega-biodiversity, especially concerning medicinal plants,

which are rich in biomolecules with pharmacological activities that can be used to
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generate high profits for the country through the sale of phytotherapeutics and save
costs in the SUS. However, for this to happen, there needs to be greater investment
from the Brazilian government and pharmaceutical industries in this research area to
identify new plants with effective biological activities that can be used in the treatment
of human diseases at lower costs, thus reducing the government's healthcare costs for
the Brazilian population while maintaining the quality, efficacy, and safety in the use of

plant-based medicines for the treatment of the Brazilian population.
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