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Abstract

The Cleomaceae family, revised by Iltis and Cochrane, includes several genera, among them Tarenaya, whose
pharmacological potential has been widely studied. This article reviews the medicinal and pharmacological properties
of the species Tarenaya longicarpa (synonyms Cleome spinosa and Tarenaya spinosa), popularly known as mussambé,
highlighting its uses in traditional and scientific medicine. In folk medicine, T. longicarpa is used to treat asthma, cough,
bronchitis, fever, and inflammations. Studies confirm that its extracts possess anti-inflammatory, antimicrobial,
antioxidant, anticancer, and anthelmintic activities, as well as larvicidal and insecticidal properties. The plant contains
secondary metabolites such as flavonoids, tannins, saponins, and terpenes, which act against pathogenic
microorganisms and have therapeutic relevance. The methodology involved a bibliographic review in scientific
databases, using specific descriptors related to the species and its medicinal potential. The analysis of the articles
revealed that the essential oil from the leaves significantly inhibits bacteria like Streptococcus pyogenes. However, the
efficacy of the extracts varies depending on the solvent used. Although the scientific literature demonstrates the
multiple uses of T. longicarpa and its relevance as a phytotherapeutic agent, the authors emphasize the need for further
ethnobotanical and pharmacological research to deepen the understanding of its therapeutic properties and promote its
safe and effective use.
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Tarenaya longicarpa (Soares Neto & Roalson): Integrative Review on Pharmacological Activities and Use in Traditional Medicine

1. Introduction

The Cleomaceae family is described taxonomically by Iltis and Cochrane [1] and encompasses several genera, including
Andinocleome Iltis & Cochrane, Podandrogyne Ducke, Mitostylis Raf., Physostemon Mart. & Zucc., Tarenaya Raf,
Cleoserrata 1ltis, Hemiscola Raf., Peritoma DC., Corynandra Schrad. ex-Spreng., Polanisia Raf, Gynandropsis DC., and
Cleome L. [2 - 4]. The genus Cleome includes approximately 150 species of herbaceous plants, shrubs, and trees, 28 of
which are native to Brazil and widely distributed, preferably in open areas. Proposed by Rafinesque in 1838 [5], the
genus remained unused in subsequent taxonomic studies and was considered a synonym of Cleome L. for nearly 150
years. However, phylogenetic studies demonstrated that Cleome is not a monophyletic genus, prompting Iltis & Cochrane
[3] to reestablish Tarenaya based on morphological characteristics. Although the authors estimated that Tarenaya
encompasses approximately 40 species, no formal delimitation of the genus was proposed.

Plants of the genus Cleome have both medicinal and ornamental applications [6]. Traditionally, several species within the
genus are used as antiscorbutics, anthelmintics, rubefacients, and vesicants, among others [7]. Examples of species
employed in traditional medicine include C. rutidosperma DC., C. droserifolia Forssk., C. viscosa L., C. ramosissima Parl,,
and C. spinosa Jack. Species of T. spinosa are widely recognized in Northeast Brazil, where they are known by various
common names such as mussambé, mussambé branco, mussambé pequeno, mussambé espinho, sete maria, spider plant,
and beijo fedorento. Other synonyms used to describe these species include Cleome spinosa, Cleome hasslerana, Cleome
houtteana, Cleome pungens, Cleome arborea, Cleome pubescens, Cleome tonduzii, and Tarenaya spinosa [8,9].

Species of the Cleomaceae family are generally herbaceous, ranging from subshrubs to shrubs, rarely woody or climbing.
Their phyllotaxy is usually simple or occasionally compound, and they feature nectar discs at the base of the receptacle,
which can be annular, conical, or obsolete. The capsule or silique is typically regulated by the tension of a gyroscopic
structure, either separated or integrated with the opening of the two valves along the suture [10,11].

Morphologically, Tarenaya longicarpa is a herbaceous plant often referred to by the synonym Cleome spinosa Jacq. in
other works [12] (Figure 01). It is characterized by its strong odor, attributed to the presence of secondary metabolites
such as essential oils [13,14]. This species is identified by a pair of spines at the base of the petiole and the rough,
ornamented surface of its seeds. In traditional medicine, its leaves and roots are widely used to treat various therapeutic
conditions, including antiscorbutic and anthelmintic properties. Additionally, the roots are employed in the treatment of
respiratory and inflammatory issues, such as cough, asthma, otitis media, and bronchitis [9, 15]. This study aimed to
review the common and therapeutic uses of T. longicarpa, highlighting its properties against pathogenic microorganisms
and inflammatory processes in both traditional medicine and pharmacological contexts.

Figure 1: Individual of Tarenaya longicarpa (Soares Neto & Roalson)
(Cleomaceae). (A) Organisms in an anthropized environment,
(B) Palmate-type leaf of the species, (C) Inflorescence of the species.
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2. Methodology

In this article, we describe the anti-inflammatory and antinociceptive potential, as well as some phytochemical
properties, of the species Tarenaya longicarpa. This study is based on data collected from secondary sources through a
bibliographic review. To gather literature articles, searches were conducted in the following databases: DIMENSIONS,
SCOPUS, WEB OF SCIENCE, SCIENCE DIRECT, and GOOGLE SCHOLAR.

The search utilized descriptors (Tarenaya spinosa OR Tarenaya longicarpa OR Cleome spinosa OR “mussambé” AND
“medicinal plants” OR “medicinal use”) and their combinations in Portuguese and English. The inclusion criteria for
article selection were: articles published in Portuguese and English; full-text articles addressing the topic relevant to the
integrative review; and articles published and indexed in the aforementioned databases between 2010 and 2021. A total
of 81 articles were obtained from various scientific sources.

The criteria for selecting reports in this review were as follows:

. Information on the genus belonging to the Cleomaceae family, using the scientific name accepted in specialized

databases and its synonyms.
[1. Evidence-based information describing the anti-inflammatory and antinociceptive activities of the Cleomaceae family.
[IL.Information describing the chemical composition of some genera within the Cleomaceae family.

The taxonomic classification was performed in accordance with Iltis & Cochrane [1].
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Figure 2: PRISMA flow diagram of our review methodology.

3. Results and Discussion

Based on the methodological steps described above, a general approach can be provided regarding the biological and
pharmacological effects of Tarenaya longicarpa, as well as its common uses, highlighting key information that supports
its potential as a promising medicinal herb for the treatment of various diseases (Table 1).
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Table 1. Biological and pharmacological activities of phytochemical components of the species Tarenaya longicarpa
(Soares Neto & Roalson) (Cleomaceae).

Biological and pharmacological activities References

Neuroprotective, cytotoxic against several [16-18]
human cancer cell lines, anti-HIV activity
Insecticide; antileishmania [19]
Antiparasitic [20-23]
Larvicides and bactericides [24-25]
Repellent [26]
Anti-inflammatory and antinociceptive [27,28]
Antimicrobial [24, 25, 29]
In ethnobotanical survey studies, the integration of a common body of knowledge on the
medicinal uses of T. longicarpa is observed (Table 2).

Table 2. Ethnobotanical use of Tarenaya longicarpa (Soares Neto & Roalson) (Cleomaceae) species.

Medicinal use Plant Part Reference

Asthma, flu, bronchitis, cough,
headache, general inflamma-

Not ted 30
tion, flatulence, antiseptic, otreporte [30]
fever
Genitourinary infections in Not reported 31]
women
Digestive and healing Not reported [32,33]

Stimulants, anti-corbutic,
anthelmintic, vesicant, Not reported [7,34]
carminative and analgesic

Respiratory diseases and

N
inflammatory diseases ot reported [33,35]
Fever Flowers [30, 33, 36]
Asthma, cough and bronchitis Leaves [37]

Earache, tuberculosis,
depurative, flu, expectorant, Roots, leaves and flowers [38]
cough, respiratory problems

A

Tarenaya spinosa (Jacq.) Raf.,, also known as Cleome spinosa Jacq. and popularly called "mussambé,” is a perennial plant
from the Cleomaceae family with medicinal properties. An infusion of its leaves is traditionally used to treat asthma,
cough, and bronchitis, while an infusion of its flowers is indicated for fever relief [36, 37, 39]. In folk medicine, species of
this genus are employed as stimulants, antiscorbutic, anthelmintic, vesicant, carminative, and analgesic agents [7, 34].
Additionally, literature reports its extracts as having biological activities such as larvicidal and bactericidal effects [24,
25], as well as pharmacological effects including anti-inflammatory and antitumor properties [27].
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Scientific studies document antibacterial, insecticidal, and antioxidant activities of essential oils extracted from the aerial
parts of C. spinosa [24]. Other research has evaluated the anti-inflammatory and antitumor effects of methanolic extracts
obtained from various plant cultures [27]. In traditional medicine, T. spinosa is used as an alternative herbal medicine,
acting as a digestive tonic and for treating respiratory diseases, as well as being applied to suppurative otitis, headaches,
wounds, and other conditions [30].

Phytochemical analyses conducted by Silva et al. [25], using leaf extracts with solvents of varying polarity, revealed that
T. spinosa contains several secondary metabolites, including anthracene derivatives, flavonoids, tannins, monoterpenes,
sesquiterpenes, diterpenes, triterpenes, steroids, proanthocyanidins, cinnamic acid derivatives, leucoanthocyanidins,
and saponins. These phytoconstituents, originating from the plant's secondary metabolism, may play a crucial role in
defense against pathogenic microorganisms, suggesting antimicrobial activities with clinical relevance. Other sources
also point to the plant's potential inhibitory activity against bacterial growth [18, 41].

Although the study by Silva et al. [25] demonstrated antibacterial activity in the leaves of T. spinosa, this activity should
be interpreted cautiously. The extracts used in the study were prepared with low-polarity solvents such as cyclohexane
and chloroform, which can influence substance extraction. Extraction with highly polar solvents, such as water and
ethanol, may yield different compounds. When Silva et al. [25] used polar solvents, the observed antibacterial activities
required very high minimum inhibitory concentrations, suggesting that while antibacterial activity is plausible, it lacks
clinical relevance [25, 41, 42].

It is widely recognized that natural products represent a significant source of alternative treatments, with various
species of the Cleomaceae family demonstrating notable pharmacological activities, such as antioxidant, analgesic
(antinociceptive), anti-inflammatory, antipyretic, antibacterial, anticancer, and other properties [7, 43 - 47]. Organic
extracts from various plant parts in the Cleomaceae family, including stems, flowers, roots, seeds, and leaves, have been
analyzed in qualitative studies, revealing a variety of secondary metabolites such as polyphenols, flavonoids, coumarins,
quinones, carbohydrates, glycosides, alkaloids, steroids, saponins, and terpenes, among others, although not all have
been chemically identified [48-50].

The pharmacological potential of Tarenaya longicarpa has also been extensively investigated. Phytochemically, the
leaves of this species contain compounds such as anthracene derivatives, flavonoids, tannins, monoterpenes,
sesquiterpenes, diterpenes, triterpenes, steroids, proanthocyanidins, cinnamic acid derivatives, leucoanthocyanidin, and
saponins [15]. Studies also demonstrate the anthelmintic activity of Tarenaya longicarpa, a property traditionally
recognized and empirically used to treat various conditions [23, 50]. Additionally, anti-inflammatory and antimicrobial
activities are reported in the literature [52].

In traditional medicine, species of the Cleome genus have been used to treat stomach diseases, as rubefacients, to combat
rheumatic fever, and to manage diabetes [53]. Belle [54] demonstrated that the alcoholic extract can be used as an active
ingredient in medications or cosmetic preparations, with potential to stimulate hair follicle growth. Collins [18] observed
cytotoxicity against various cell lines. Its flowers are traditionally used to treat cough and fever [55], and the infusion of
its leaves is commonly employed in the treatment of cough, asthma, and bronchitis [37]. Additionally, its anticancer
properties, including activity against leukemia, breast cancer, and colon cancer, have been widely documented.

4., Conclusion

Research indicates that T.longicarpa is a highly relevant plant due to its pharmacological and biological effects. In
addition to being used as an alternative herbal medicine, it has shown potential to enhance the effects of conventional
drugs. In traditional medicine, water-soaked leaves are applied topically to the skin for their analgesic properties, while
leaf and flower infusions are effective in treating bronchitis, asthma, and fever. The entire plant also exhibits beneficial
effects on the digestive system and general therapeutic properties. Studies demonstrate that leaf extracts, such as those
obtained with cyclohexane, chloroform, and ethyl acetate, contain compounds like proanthocyanidins and
leucoanthocyanidins. Moreover, metabolic classes such as saponins, flavonoids, tannins, coumarins, and terpenoids are
known for their antimicrobial activities, showing significant inhibitory effects against bacteria and fungi. Various
pharmacological activities, including antibacterial, anticancer, anti-inflammatory, and anthelmintic properties, have been
reported in the literature. In the field of antibacterial activity, the essential oil from the leaves has been shown to
significantly inhibit Streptococcus pyogenes group A. Based on the popular uses of C. spinosa, antibacterial and
phytochemical effects have been observed in the leaves and roots of this plant.
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However, it is emphasized that further research in ethnobotany is needed to deepen the understanding of the

pharmacological and biological activities of T. longicarpa, aiming to better integrate traditional and scientific knowledge

about its therapeutic uses.
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