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ABSTRACT
Introduction: Medicinal plants have been used since antiquity to treat illnesses and injuries. Considering their global use, many 
natural products have been investigated with the aim to get new drugs. Methods: The search was based on relevant articles indexed 
in PubMed, Scielo and Scopus. The search terms used were: medicinal plants, Arctium lappa, Solanum torvum, Lobelia inflata, 
anti-inflammatory effects, antimicrobial activity and antitumor effects. Development: Arctium lappa leads to the inhibition of nitric 
oxide synthase (iNOS) expression and nitric oxide (NO) production and inhibits the growth of some tumor cell lines. Solanum 
torvum can promote inhibition of inflammatory mediators release, and reduces the melanoma formation. Lobelia inflata can reduce 
the number of white blood cells, the TNF-α and IL-6 levels and the melanoma growth. Conclusion:  The active principles present 
in these medicinal plants, including flavonoids and other phenolic compounds with antioxidant activity, can scavenge free radicals 
and therefore be effective against tumors, such as melanoma and skin cancer.
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1. INTRODUCTION
Medicinal plants have been utilized since antiquity to 

treat illnesses and injuries. Several cultures throughout the 
mankind history have been using herbs and their derived 
compounds to treat diseases. According to the World Health 
Organization more than 80% of humanity still uses these 
resources (CASSILETH et al., 2001). Herbal medicines are 
among a comprehensive assortment of treatments referred 
to as complementary and alternative medicine (CAM) and 
have been used in several countries such China, Korea and 
Japan for thousands of years, and have the richest arrays 
of registered and relatively well-known medicinal plants 
(KALA et al., 2006). Plants have played key roles in the 
lives of indigenous peoples living in Brazil by providing 
forest products for both food and medicines.  

Natural products, mainly of plant origin, are of utmost 
importance to get promising drug lead candidates and 
play an imperative role in the upcoming programs for 
drug development. Based on their global use, many 
natural products have been investigated as prototypes for 
the production of new drugs. In fact, approximately 80% 
of the anticancer, antimicrobial, immunosuppressive and 
cardiovascular drugs are primarily based on plant sources. 
Among 177 anticancer drugs, about 70% of the active 
molecules are based on medicinal plants (KUMARI et al., 

2019; SEN; CHAKRABORTY, 2016). In fact, medicinal 
plants have gained wide appreciation due to their easy 
availability and low cost when compared to allopathic 
medicines. Owing to these advantages plant-based 
preparations have been selected as preferable choice 
among all available therapies.  

However, many herbal products are still lacking 
scientific evidence of effectiveness and safety. Several 
studies have been described in literature about the adverse 
effects of different plants. Unfortunately, most herbal 
medicines that are currently used by self-medication or 
medical prescription do not have a well -known toxic 
profile (SILVEIRA et al., 2008). 

Thus, this review describes an update of medicinal 
plants and their biological activities, with emphasis on 
the antimicrobial, anti-inflammatory and antitumor 
activities properties of Arctium lappa, Solanum torvum 
and Lobelia inflata.

2. METHODS
The search was based on articles indexed in PubMed, 

Scielo and Scopus from 1969 to 2020, with further 
emphasis on those indexed between 2005 and 2020.  The 
search terms used were: medicinal plants, Arctium lappa, 
Solanum torvum, Lobelia inflata, anti-inflammatory 
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effects, antimicrobial activity and antitumor effects. The 
data disclosed in this review were collected from 72 articles 
and books. After the retrieved articles had been examined, 
relevant and eligible articles were included in the study. 

3. DEVELOPMENT
 
3.1. Medicinal Plants 

3.1.1. Arctium lappa 
Among the known medicinal plants, stands out 

Arctium lappa (Burdock), which was brought from Japan 
and acclimated in Brazil, and has innumerable medicinal 
properties such as diuretic, laxative and antioxidant actions, 
besides acting as antiplatelet aggregation agent (PEREIRA 
et al., 2005; IWAKAMI et al.,1992). The main active 
components that can be extracted from this plant are: arctiin, 
arctigenin, tannin, inulin (CHAN et al., 2011), L-asparagine 
(URAZOVA et al., 2011), among others. Arctiin is the 
major lignan of A. lappa and it has a variety of important 
pharmacological properties, including antimutagenic 
(SHINOHARA et al., 1988), anti-inflammatory and antiviral 
activities (ZHOU et al., 2018). 

In a study described by Yari et al., (2018), another 
characteristic of the plant was demonstrated, which is the 
more expressive antiradical activity of its extract when 
compared to vitamin C (ascorbic acid), since at the same 
dose, Arctium lappa extract outperforms vitamin C free 
antiradical activity by 16%. Thus, its medicinal significance 
can be justified based on the existence of various bioactive 
secondary metabolites, including lignans, flavonoids, 
caffeoylquinic acid derivatives and polyphenolic compounds 
(FERRACANE et al., 2010), which represent strong free 
radical scavengers, being considered good sources of 
natural antioxidants. 

The antioxidant effect of Arctium lappa is due to 
inhibition of induced nitric oxide synthase (iNOS) expression 
and nitric oxide (NO) production, besides suppressing pro-
inflammatory cytokine expression, inhibiting nuclear factor-
kappa B (NF-ĸB) pathway, activating antioxidant enzymes 
and eliminating free radicals (CHAN et al., 2011). 

The extracts from different parts of the plant help to 
strengthen the immune system, besides increasing the 
organism metabolic functions (CHAN et al., 2011). It has 
been proved that leaf parts and powdered stem of A. lappa 
revealed to have antioxidant effect (YARI et al., 2018), 
whilst its root seems to have active principles that promote 
the skin surface circulation, contributing to its better quality 
and texture, in addition to eliminating heavy metals from 
the body (CHAN et al., 2011). 

Although some side effects have been demonstrated 
stemming from the long-term use of A. lappa, the most 
common are contact dermatitis and redness (RODRIGUEZ 
et al., 1995), and anaphylaxis, for which only one case was 
described (CHAN et al., 2011). 

 
3.1.2. Anti-inflammatory effect 
It is known that anti-inflammatory drugs express their 

effects by suppressing the enzyme cyclooxygenase (COX), 
culminating in the inhibition of the pro-inflammatory 
prostaglandins production. However, the continuous use of 
anti-inflammatory drugs triggers a series of gastrointestinal 
problems; therefore, new researches are being developed 

in order to identify natural compounds that can achieve 
the same anti-inflammatory effects without causing the 
undesired side effects (LEE et al., 2011). 

Whereas inflammation and viral reaction are both 
caused by activated inflammatory and immune cells like 
macrophages and monocytes, the lignan arctiin has proven 
to suppress COX-2 expression, to inhibit PGE2 production 
and to down-regulate pro-inflammatory cytokines such 
as IL-1β, IL-6 (interleukin) and TNF-α (Tumor Necrosis 
Factor α) (LEE et al.  2011), improving anti-inflammatory 
and antiviral activities. Also, this lignan has shown activities 
like anticarcinogenic (HIROSE et al., 2000) and platelet 
activating factor (PAF) antagonism (IWAKAMI et al., 
1992). However, there is another lignan, called arctigenin, 
that promotes major cytotoxicity when compared to arctiin 
(MORITANI et al., 1996). 

Regarding the anti-inflammatory activities, it has been 
shown that arctiin promotes protective effect in cases of 
glomerulonephritis involving glomerular damage and renal 
function impairment. This compound works by ameliorating 
the symptoms of the aforementioned disease mainly through 
the suppression of NF-ĸB p65 activation and by decreasing 
pro-inflammatory cytokines levels, such as interleukin 6 
(IL-6) (WU et al., 2009). 

Arctigenin acts similarly to arctiin regarding anti-
inflammatory activity, since it strongly inhibits NO 
production and iNOS expression, by suppressing NF-ĸB 
activation. This lignan also inhibits pro-inflammatory 
cytokines expression, as IL-6 and TNF-α, emphasizing its 
anti-inflammatory effect (CHO et al., 2002).  

 
3.1.3. Anticancer activity 
In general, during tumor development cancer cells are 

known to have the intrinsic capacity to tolerate extreme 
conditions, such as low nutrient levels and oxygen supply. 
Nevertheless, the compound arctigenin showed cytotoxicity 
in glucose and oxygen-deprived tumor cells (AWALE et 
al., 2006), bypassing such cells’ ability to survive in hostile 
environments. In the same way, it is also known to inhibit 
the growth of various cancer cells such as those found in the 
lungs, colon, stomach and liver (HE et al., 2018). The effects 
of arctigenin on those types of cancer are due to its capacity 
to regulate extrinsic and also intrinsic apoptotic cell death 
in tumor cells (HSIEH et al., 2014). Moreover, arctigenin 
is able to regulate the expression of metastatic proteins, 
such as matrix metalloprotease (MMPs) (LU et al., 2015), 
and the epithelial-mesenchymal transition, resulting in the 
control of tumor invasion and migration (VERVOORT et 
al., 2013).  

Thus, arctigenin may represent an alternative treatment 
to chemotherapy, once it is capable to select metabolically 
stressed cancer cells, without affecting healthy tissues (GU 
et al., 2012). 

It is known that, in association to other proteins, cyclin 
D1 acts in an expressive way promoting the G1-to-S phase 
transition of the cell-cycle through the tumor-suppressor 
retinoblastoma protein (RB) phosphorylation (SHERR, 
1993). Thereby, cyclin D1 protein improves the growth of 
several tumoral cells types, such as osteosarcoma, lung, 
colorectal, breast prostate cancer and even melanoma 
(MATSUZAKI et al., 2008). According to what was stated 
above, Arctium lappa has a compound called arctiin that 
acts directly in cancerous cells. In this regard, arctiin causes 
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a down-regulation of cyclin D1 protein expression in a 
dose and time-dependent manner. Therefore, it is possible 
to infer that arctiin can become a gene-regulation agent in 
chemoprevention and chemotherapy (MATSUZAKI et al., 
2008). 

 
3.1.4. Antitumor effects in Melanoma 
Melanoma is known as an aggressive and malignant 

tumor arising from the melanocytes and its main cause is the 
prolonged exposure to the ultraviolet radiation from the sun. 
Over the past 30 years, the incidence of cutaneous melanoma 
has increased rapidly and it has become responsible for the 
majority of skin cancer deaths (KARLSSON; SALEH, 
2017; ROSKO et al., 2017). 

Metastasis is the major problem to cancer therapy and is 
the most common cause of death among the affected patients 
(GEIGER; PEEPER, 2009). Nevertheless, for metastasis to 
occur, angiogenesis is required, which is essential for tumor 
migration and invasion, constituting a relevant control point 
in the cancer progression (FOLKMAN, 2002). Thus, the 
angiogenesis suppression represents an important strategy 
for cancer treatment, in the same way that protecting the 
cells against noxious substances may inhibit cancer cells 
proliferation (CHAN et al., 2011). In this regard, flavonoid-
type antioxidants and some other active polyphenol 
antioxidants, which are found in burdock root, may be 
responsible for suppressing cancer metastasis (TAMAYO et 
al., 2000). 

In the search for new treatments against melanoma, 
it was observed that the compound Lappaol F exhibits 
remarkable growth inhibition of different tumor cells lines, 
including melanoma´s (SUN et al., 2014). Besides that, 
the compound L-asparagine showed a high antimetastatic 
effect on melanoma B16 cells, despite not displaying 
significant activity towards the primary tumor. Furthermore, 
L-asparagine is able to increase the antimetastatic activity 
of cyclophosphane, partially by reducing its toxic effect in 
the organism (URAZOVA et al., 2011). 

In a study carried out with A. lappa extract, it was 
demonstrated that the tumor cells implanted in Balb/c mice 
had their cellular inflammation reduced, as well as the 
tumor growth, after the injection of the root extract during 
30 days. As a result of this study, tumor growth suppression 
was achieved by 38% in just 20 days, showing that the use 
of A. lappa extract may be an effective and less invasive 
way to fight melanoma (NASCIMENTO et al., 2019). 

 
3.1.5. Solanum torvum 
Solanum torvum, also known as Jurubeba in Brazil, is 

a plant found in South America, Africa and Asia, and is 
widely used in medicine around the world. This plant can 
be used as sedative and diuretic, and the leaves are used 
as haemostatic (LOGANAYAKI et al., 2010). Its chemical 
constituents have several uses in medicine, including 
alkaloids, flavonoids, saponins, tannins and glycosides 
(CHAH et al., 2000), as well as vitamins including B and 
C groups, and iron salts. This plant has great antioxidant 
power and can eliminate free radicals, preventing and 
intervening in many diseases (JAISWAL, 2012). Also, it 
shows anti-inflammatory (NDEBIA et al., 2006; BHAKUNI 
et al., 1969), antimicrobial (BALACHANDRAN et al., 
2012; BARI et al., 2010; CHAH et al., 2000), antifungal 
(BARI et al., 2010), antiviral (ARTHAN et al., 2002) and 

anticarcinogenic effects (AL-HAY et al., 2018). 
However, cases of poisoning by susumber berries (a 

member of the Solanacea fruit family) have been reported. 
There are several toxins in this family, including steroidal 
glycoalkaloids, but the specific poisoning toxin is unknown 
(ANTEZANA et al., 2012). Steroidal glycoalkaloids are 
present in numerous species of Solanum genus (family 
Solanaceae) and have reported toxicity in gastrointestinal 
tract such as abdominal pain, profuse vomiting, and 
neurological effects such as blurred vision, dysarthria, 
bilateral hand weakness, and unsteady gait (ANTEZANA et 
al., 2012; SMITH et al., 2008). 

 
3.1.6. Antioxidant effect 
S. torvum exhibited antioxidant activity against DPPH 

(2,2-diphenyl-1-picrylhydrazyl) stabilizing free-radical 
molecules, and hydrogen peroxide. DPPH scavenging 
activity was observed in their fruits and leaves. In fact, 
phenolics concentration found in many plants may be related 
to their antioxidant activities. Polyphenols are capable 
to donate hydrogen and have metal-chelating potential, 
another protection against iron and copper induced free 
radical reactions (RICE-EVANS et al., 1995). The phenolic 
content presented in the fruits is higher than that observed 
in the leaves. S. torvum also demonstrated ability to chelate 
Fe+2 ions, an important mechanism of antioxidant activity 
(LOGANAYAKI et al., 2010). The antioxidant activity of 
the isolated protein present in the aqueous extract S. torvum 
seeds was shown in an agarose gel electrophoresis, when 
the protective effect of the protein on hydrogen peroxide-
mediated DNA damage was observed. This protein 
showed to be an efficient antioxidant, even at low doses, 
when compared to conventional synthetic antioxidants 
(SIVAPRIYA et al., 2007). 

 
3.1.7. Anti-inflammatory effect 
S. torvum is used in Cameroonian traditional medicine 

for pain and inflammation. Also, it can be employed for 
treatment of fever, wounds and tooth decay (JAISWAL, 
2012), as well as for toothache by inhalation of the smoke 
from burnt seeds (BHAKUNI et al., 1969). 

Aqueous extract of S. torvum leaves is responsible 
for analgesic and anti-inflammatory effects by inhibiting 
inflammatory mediators release, including prostaglandins, 
and COX enzyme. In an experiment using rats induced to 
pain and edema, S. torvum extract from leaves decreased the 
number of writhes similar to tramadol, while the analgesic 
effects were similar to those obtained with morphine and 
tramadol. Moreover, effects in reducing edema induced 
by carrageenan injection were satisfactory, based on the 
significant edema attenuation by S. torvum aqueous extract 
(NDEBIA et al., 2006). Therefore, the study, showed 
that oral administration of S. torvum extract can act by 
suppressing the later phase of the inflammation. 

 
3.1.8. Antimicrobial and Antiviral activity 
The methanolic extracts of S. torvum fruits and leaves, 

which contain active phytochemicals, such as alkaloids, 
flavonoids, saponins, tannins and glycosides showed 
a wide spectrum of antimicrobial activities in human 
clinical studies (Bari et al., 2010; CHAH et al., 2000). 
Important antimicrobial activity of the extract of S. torvum 
fruits against Actinomyces pyogenes, Bacillus subtilis, 
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Escherichia coli, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Staphylococcus 
aureus, Streptococcus pyogenes, Aspergillus niger and 
Candida albicans was shown through disc diffusion 
method for the determination of the minimum inhibitory 
concentration (MIC) (CHAH et al., 2000). S. torvum´s root, 
even at low concentrations, also showed potential to inhibit 
the bacterial growth of Streptococcus-β-haemolyticus and 
Vasin factum using disc diffusion assay method (BARI et 
al., 2010).  

Methyl caffeate, one of the components isolated from 
the fruits of S. torvum inhibited α-glucosidase activity, 
oxidative stress activity and showed anti-platelet and anti-
proliferative activities (BALACHANDRAN et al., 2012). 
The analyses of methyl caffeate against M. tuberculosis 
exhibited prominent activity on mycobacterial strains, 
evaluated against standard sensitive strain M. tuberculosis 
H37Rv and rifampicin isolate M. tuberculosis. This 
compound showed a potent in vitro antiTB activity observed 
in MIC experiment (BALACHANDRAN et al., 2012). 

Antiviral isoflavonoid sulfate and glycosides were also 
isolated from the fruits of S. torvum (LOGANAYAKI et 
al., 2010) The antiviral activity is observed against Herpes 
simplex virus type 1 (HSV-1) employing the colorimetric 
method. Isoflavonoid sulfate, named torvanol A, and 
steroidal glycoside, named torvoside H, together with 
torvoside A, isolated from a methanolic extract of S. torvum 
fruits exhibited antiviral activity, as judged by their IC50 
values, using the reference compound Acyclovir (ARTHAN 
et al., 2002). 

 
3.1.9. Anticancer activity 
The S. torvum fruit contains many chemical components 

such as triacontane derivatives, chlorogenone and 
neochlorogenone, isoflavonoid sulfate and steroidal 
glycosides. Methyl caffeate also plays an important role on 
anticancer activity against MCF-7 (breast carcinoma), A549 
(lung adenocarcinoma), COLO320 (colon carcinoma), 
HepG-2 (liver hepatocellular carcinoma) and Vero cells 
(Cercopithecus aethiops kidney). (BALACHANDRAN et 
al., 2015). The cytotoxic properties of methyl caffeate were 
better against MCF-7 cells than against A549, COLO320 
and HepG-2 cells, owing to the significant reduction on cell 
proliferation, increased formation of fragmented DNA and 
apoptosis via caspase activation (BALACHANDRAN et 
al., 2015). 

The ethanolic extract of the S. torvum fruits showed 
important cytotoxic activity against EAC (Ehrlich ascites 
carcinoma) cell lines. Their anticancer agents include 
alkaloids, flavonoids and phenolic compounds, showing 
that these components have important activity against 
esophageal cancer (SWAYAMSIDDHA et al., 2014). 

Glycoalkaloids isolated from S. torvum callus revealed 
cytotoxic activity against breast and lymphoblastic 
leukemia cell lines, according to obtained IC50 values: 
28.36 µg.mL-1 and 1.44 µg.mL-1 respectively. Total callus 
extract was more cytotoxic than isolated glycoalkaloids, 
illustrated by lower IC50 values of 2.22 µg.mL-1 in breast 
and 1.40 µg.mL-1 in lymphoblastic leukemia, suggesting a 
synergistic effect with other components (AL-HAY et al., 
2018). 

 

3.1.10. Antitumoral effects in Melanoma 
S. torvum callus extract and isolated glycoalkaloids 

exhibited cytotoxic properties against melanoma. Data from 
previous study compared callus methanolic extract with 
pure glycoalkaloids, and showed that callus extract was 
more cytotoxic than isolated glycoalkaloids. The synergistic 
effect of phenolics and glycoalkaloids contained in the callus 
extract may be responsible for the greater cytotoxic activity 
of the extract. Flavonoids have been reported to modulate 
vascularization and cell proliferation, differentiation and 
apoptosis, thereby repressing various processes associated 
with cancer (AL-HAY et al., 2018). In addition, both callus 
extract and pure isolated glycoalkaloids were harmless on 
normal cells. 

A compound detected on the callus extract named 
Solamargine, and also the glycoalkaloids, showed a fast 
and efficient inhibition of melanoma development via cell 
necrosis in vitro (AL-HAY et al., 2018). 

According to Li et al (2014), steroidal glycosydes 
isolated from the S. torvum fruits showed cytotoxic activity 
against the human melanoma cell line A375. The methanolic 
extract of S. torvum fruits, obtained by chromatographic 
purification of 50% methanol 

extract of S. torvum fruits on semi-preparative HPLC 
(High Performance Liquid Chromatography) showed 
moderate cytotoxic activity, which may be attributed to the 
steroidal glycosides that represent the main characteristic 
constituents of the S. torvum fruits. 

Moreover, the antimelanogenesis effects of S. torvum 
were evaluated in mouse melanoma cell lines B16 (ARUNG 
et al., 2009) determined by using a tyrosinase enzyme 
inhibition assay, and a 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) radical-scavenging assay. S. torvum’s root was 
found to be potent inhibitor of melanin formation without 
significant cytotoxicity. 

 
3.1.11. Lobelia inflata 
The Lobelia inflata is native from eastern North 

America. The Lobelia genus is a tribute to the botanist who 
described it, Mathias L´Obel. Lobelia species have long 
been used for the treatment of diseases, both in the form of 
infusions and tinctures (FOLQUITTO et al., 2019). Lobelia 
is monocarpic and can be arisen annual or biennial, in this 
case being resistant to frost (HUGHES et al., 2014). There 
is an interest in Lobelia alkaloids, mainly Lobeline, because 
of its activity in the central nervous system as a nicotinic 
receptor ligand and neurotransmitter transporter inhibitor, 
it is a candidate for treatment of methamphetamine abuse 
(KURSINSZKI; SZÖKE, 2015).  

There are many isolated substances in the Lobelia genus, 
among them: flavonoids, terpenes and triterpenes, saponins 
and coumarins that probably have pharmacological effects 
(FOLQUITTO et al., 2019). This plant, which belongs 
to traditional Chinese medicine, has several applications 
related to anti-inflammatory (LIU et al., 2019), antioxidant 
and hepatoprotective effects (CUI et al., 2016), and anti-
melanoma effects (IRENO et al., 2020), justifying the 
several ongoing studies with this plant.  

L. inflata can be used in distinct manners, such as 
tincture, powder, syrup and infusion, drawing the attention 
of researchers due to its hypnotic, emetic, astringent and 
anti-asthmatic properties (FOLQUITTO et al., 2019). 
In addition, the methanolic extract of the Lobelia leaves 
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demonstrated antidepressant activity in mice (SUBARNAS 
et al., 1992). 

The alkaloids present in the Lobelia plant have a 
number of properties: primary stimulant and secondary 
depressant of sympathetic and parasympathetic ganglia, the 
neuromuscular junction, the adrenal and carotid and aortic 
body chemoreceptors besides local anesthesticanesthetic 
properties (DWOSKIN, CROOKS, 2002). In a comparison 
between a group of animals that received carrageenan 
and was treated with Lobelia extract, with another group 
that only received inflammatory stimulus, the first group 
demonstrated a lower recruitment of leukocytes, mainly 
neutrophils (GARCIA et al., 2020). 

In mice inoculated with melanoma B16-F10 cells, it was 
observed that the administration of the plant hydroalcoholic 
extract reduced the inflammatory activity, pro-inflammatory 
cytokines, melanoma growth and mortality of the tested 
mice (GARCIA et al., 2020; IRENO et al., 2020). 

          According to Harrod et al. (2004), Eyerman 
and Yamamoto (2005) in other studies of pharmacological 
activity in the mammalian brain it was demonstrated that 
the lobeline alkaloid extracted from L. inflata can inhibit 
behavioral effects of methamphetamine and can also be 
used in pharmacotherapy for abuse of psychostimulants 
including smoking cessation.  

L. inflata can also be used as respiratory stimulant, since 
lobeline alkaloid stimulates the respiratory center through 
aortic and carotid chemoreceptors (MA; WINK, 2008). 

However, the indiscriminate use of Lobelia, twice the 
recommended dose, may lead to side effects such as nausea, 
cough, vomiting, diarrhea, tremors and throat irritation 
(STANSBURY et al., 2013). 

 
3.1.12. Anti-inflammatory effects 
The organism undergoes changes in the face of external 

aggressions or invasion by microorganisms, which are 
represented by inflammation (TOWNSEND et al, 2019). 
The combined effects of cells and proteins, such as T 
cells and antibodies, produce an inflammatory response, 
being an efficient defense mechanism of the human body 
(LEVINSON, 2016). Inflammation has the purpose of 
eliminating the aggressor agents through the recruitment 
of host defense cells and molecules (KUMAR et al., 
2016). On the other hand, inflammation can be associated 
with carcinogenesis, for example, prostaglandins are 
inflammatory factors, and chronic inflammation predisposes 
to carcinogenesis (DAI; MUNPER, 2010). 

For a long time, plants have been used as a treatment 
for several diseases and nowadays many therapies are 
based on traditional medicine (MAIONE et al., 2015). The 
anti-inflammatory effects of products isolated from plants 
represent one of the most reported biological activities 
among the studies published so far (AZAB et al., 2016). L. 
inflata is a plant that is currently being studied and favorable 
results regarding its anti-inflammatory effects have been 
continuously shown. 

It was observed that the hydroalcoholic extract of 
Lobelia affect the number of leukocytes circulating in 
the peritoneal cavity, in addition to suppressing cellular 
recruitment (IRENO et al., 2020). 

  
3.1.13. Antitumor effects in Melanoma 
The incidence rate of melanoma and associated risk 

behaviors continue to increase in the USA (GUY et al., 
2015). In terms of increased incidence, no other solid or 
blood malignancy has increased so dramatically in recent 
years (MISHRA et al., 2018). The pathophysiology of 
skin cancer involves the reducing of apoptosis as well 
as the increasing of proliferation and survival of cells 
in the epidermis, as a failure of the immune system. The 
development of cancer is associated with environmental, 
chemical, physical, metabolic and genetic factors (DAI, 
2010). The most prevalent environmental risk for the 
development of cutaneous melanoma is sun exposure in 
childhood and adulthood (AUTIER; DORÉ, 1998). Many 
clinical trials of vaccines and cytokines are underway, but 
there is no evidence of adjuvant postoperative therapy to 
increase patient survival (THOMPSON et al., 2005). 

The survival prognosis of the patient with melanoma 
is associated with the thickness and invasion level of 
primary cutaneous melanoma (NASER, 2011). Due to 
resistance to chemotherapy drugs in late and recurrent 
stages of malignant melanoma, many patients seek for 
complementary and alternative drugs (LING et al., 2016). 
In Western countries, from 40% to more than 90% of all 
cancer patients use alternative medicine, being the decrease 
in side effects one of the reasons for this choice (LOQUAI 
et al., 2016). In Asian countries, for instance, for thousands 
of years traditional Chinese medicinal herbs have been used 
to treat various types of cancer (ZHANG et al., 2017). 

Herbal medicines are widely used by people with cancer 
in association with chemotherapy due to their anti-cancer 
properties and supportive care (YAP et al., 2010). L. inflata 
was studied in 1885 because it is a source of alkaloid 
substances and was known for its therapeutic properties 
(IRENO et al., 2020). L. inflata is an alternative treatment 
for melanoma, proving to be effective when used in mice 
inoculated with melanoma. The site taken by the tumor is 
responsible for causing stress in the endoplasmic reticulum 
due to poor vascularization, few nutrients and acidic pH 
(SANO; REED, 2013). After administration of the plant 
hydroalcoholic extract in mice peritoneal cavity, there was 
a reduction in inflammatory cells, inflammatory cytokines 
(IL-1, IL-6 and TNF α) and local edema (GARCIA et al., 
2020).  

The development of cancer is characterized by 
angiogenesis. This process takes place so that the tumor 
is supplied with nutrients and oxygen necessary for its 
growth. The vessels formed in the tumors do not have their 
normal structure, are not hierarchically organized and have 
a greater permeability than normal vessels (ZANOTELLI; 
REINHART-KING, 2018). In 1971, when Folkman 
suggested an association between angiogenesis and tumor 
growth, an attempt was made to target angiogenesis for 
cancer treatment (LI et al., 2014). There is evidence of 
a large increase in vessel density during the transition 
from benign to malignant (POLLARD, 2008). Thus, in 
experimental model of mice treated with L. inflata, there 
was a positive impact on melanoma therapy, with reduction 
of the vessels number (IRENO et al.,2020). 

Accordingly, Lobelia inflata, Arctium lappa and 
Solanum torvum, show promise as future alternatives in 
the treatment of melanoma, with regard to their antitumor 
and anti-inflammatory effects (Table 1), reinforcing the 
importance of continuing studies based on these plants. .
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4. CONCLUSION
The dynamic activities of medicinal plants and synthetic 

compounds can point out that medicinal plants, along with 
their effects and uses, have never been ignored. The active 
ingredients of medicinal plants including flavonoids and 
other phenolic compounds with antioxidant activity can 
scavenge free radicals and thus be effective against tumors.  

Research lines that investigated the antitumor activities 
of Arctium lappa involve mainly studies using human 
cell lines. A. lappa extract has been shown to reduce cell 
viability, causing apoptosis and also reducing proliferation in 
different tumor cells. Pharmacological studies on S. torvum 
have focused on antioxidants and anticancer activities. S. 
torvum have been explored for anticancer activities and 
have exhibited significant results. Some studies showed that 
L. inflata reduced the recruitment of inflammatory cells and 
had a striking impact on tumor growth. 

There are still many questions about the effects of 
medicinal plants for which we have limited information, 
and therefore deserve much further investigation. More 
clinical research involving trials and cohort human studies 
should be conducted to provide key evidence of the medical 
benefits of these plants. 
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