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Abstract: Ethnopharmacological relevance:
The genus Jatropha (L., 1753), belonging to the
Euphorbiaceae family, formed approximately
by more than 170 varieties that are recognized
in domestic medicine, as a plant with healing,
antioxidant, hemostatic, anti-inflammatory
and antimicrobial properties. Purpose of the
study: The present study aimed to carry out
a narrative review on the antioxidant, anti-
inflammatory and healing properties of the
genus JL, in order to correlate its therapeutic
uses in folk medicine with scientific evidence.
Materials and Methods: A search was
carried out, without restriction of year or
language of publication in the PubMed
and SciElo databases in order to find studies
that investigated the possible properties of
the genus Jatropha. Results: Sixteen studies
were found that identified antioxidant,
anti-inflammatory and healing therapeutic
properties in different species of the
Jatropha genus. Conclusions: The genus J. L.
demonstrates antioxidant, anti-inflammatory
and healing properties, especially in the roots
and leaves of . gossypiifolia L, ]. mollissima
(Pohl) Baill, J. elliptica (Pohl) mull arg. and J.
curcas L.

Keywords: Jatropha L. Antioxidant. Anti-
inflammatory. Healing.

INTRODUCTION

The use of plants with medicinal properties,
also called popular medicine, is an ancient
practice of human beings as a therapeutic
device for survival (SAAD et al, 2016) and
improvement of the quality of life (BRASIL,
2006). In Brazil, this ancient practice is
composed of the integration of different
ethnic groups that make up the national
culture and propagate throughout history,
the most diverse principles of local herbs and
their functions (ANVISA, 2016).

In modern society, the use of natural and
herbal products represents a lucrative market

in several industrialized and developing
countries, moving billions of dollars in the
pharmaceutical industry (BRASIL, 2019).
Therefore, according to ANVISA (2016), in
2006, public policies were implemented in
the country for the regulation and adequacy
of actions and services related to the use of
medicinal plants and herbal medicines, such as
the National Policy on Medicinal and Herbal
Plants (PNPMF) and the National Policy on
Integrative and Complementary Practices in
the Unified Health System (PNPIC), which
aim to provide safe access and rational use to
the entire population.

There are in Brazil more than 25 thousand
species of plants cataloged with medicinal
properties (AGENCIA BRASIL, 2020).
However, there is a scarcity of official
data regarding the trade of these samples,
since there are only 196 herbal medicine
formulations registered in the 2nd ¢d°" of the
Brazilian Pharmacopoeia Phytotherapy Form
(ANVISA, 2021). Of these, 71 are part of the
Ministry of Health’s list of plants with active
ingredients that are of interest to the SUS, and
only 12 are registered in the National List of
Essential Medicines (Rename) (CECHINEL;
ZANCHETT,2020). Amongtheseunregistered
plants is the genus Jatropha (J.) L., belonging
to the Euphorbiaceae family, approximately
formed by more than 170 varieties rich in
pharmaceutical properties (WEBSTER, 1994;
KRISHNAN; PARAMATHMA, 2009).

Popularly known in Brazil as Pinhao Purple,
Pinhdo de Purga, Pinhdo Manso, Pinhao
Bravo and Flor de Coral, the native specimens
of J.L. are a source of phytochemicals that can
be used both ornamentally and as hedgerows,
as well as in industries nutritional, agricultural
and pharmaceutical (DRUMOND et al., 2008;
HIROTA et al., 2010). In domestic medicine,
JL has healing, antioxidant, hemostatic, anti-
inflammatory,  antimicrobial  properties,
among others (DRUMOND et al, 2008,
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HIROTA et al., 2010; MARIZ et al., 2010) that
are discussed in several studies scientists who
seek to prove its effectiveness.

Therefore, this study aims to present a
narrative review on the antioxidant, anti-
inflammatory and healing properties of the
genus JL in order to correlate its therapeutic
uses in folk medicine with scientific evidence.

MATERIAL AND METHODS

The present work is a narrative review that
aimed to identify the scientific knowledge
available about the genus Jatropha (L., 1753)
in current scientific literature.

Searches for articles were carried out in the
electronic databases PubMed and SciElo, using
the descriptors “Jatropha L’ “Antioxidant’,
“Anti-inflammatory” and “Healing”. No
limits were established regarding the year
of publication of the articles or language
of publication; however, the established
exclusion criterion was the elimination of
articles that did not present any aspect of the
proposed theme.

Initially the articles were pre-selected after
reading the titles and abstracts, in a second
moment a complete reading was carried out
and only those articles that fulfilled all the
criteria established in the selection process
were included in the present work.

The genus Jatropha is listed on the
website http://www.theplantlist.org, and this
information was verified on September 19,
2022. This genus is recognized by several
names from different regions of Brazil, and
the popular names verified in the consulted
literature are: Pinhao violet, Pinhao de Purga,
Pinhdo Manso, Pinhdo Bravo and Flor de
Coral.

THEORY

The genus Jatropha (J.) L., belonging
to the Euphorbiaceae family, comprises

approximately 170  varieties rich in

pharmaceutical ~ properties (WEBSTER,
1994; KRISHNAN; PARAMATHMA, 2009).
Among the properties associated with this
genus are the anti-inflammatory, healing and
antioxidant capacity, popularly recognized in
several varieties of Jatropha L.

In popular knowledge, it is common to
believe that J. gossypiifolia L. may have an
important property in combating premature
aging, by inhibiting free radicals (REIS;
SILVA, 2015). This plant belongs to the
Euphorbiaceae family, of the genus J. L.
(MARIZ et al., 2010) and is popularly known
as purple '‘pinhdo’'. It is a typical plant
from the Brazilian savannah and wetlands,
which is part of the national list of medicinal
plants of interest to the SUS (CECHINEL;
ZANCHETT, 2020), and presents a variety of
therapeutic recommendations such as anti-
inflammatory, healing, being used for the
treatment of rheumatic diseases, hypertension,
diabetes and as a diuretic (MARIZ et al., 2010;
MARANGUELI; MINGUZZI, 2015).

J. elliptica (Pohl) mull arg is commonly
known as medicinal Jalapdo or snake root.
is a typical plant of the savannah and a
traditional species of Brazilian folk medicine
used in the treatment of ulcers, neoplasms,
hypertension, diarrhea, inflammatory diseases
and in accidents with snakes (PIMENTEL;
FAGUNDES, 2015; RODRIGUES, 2020).

jatropha curcas L. _ or *'Pinhdo manso""
or '‘Pinheiro de purga'' or ''Pinhao-de-
circa' ', as it is commonly known, is common
in the northeast, southeast and south of Brazil.
It has several uses, from raw material for
biofuels, paints and soap to medicinal plants
used for the treatment of dermatological
and rheumatological diseases such as
arthritis and gout, in addition to jaundice,
inflammation and injuries (OTHMAN et al.,
2015; VIRGENS et al., 2017), and can be used
as healing, hemostatic, diuretic and laxative
(DRUMOND et al., 2008).
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Pinhdo Bravo, as J. mollissima is known
(Pohl) Baill. is a common species of the
Brazilian caatinga. The milky sap produced by
this shrub, latex, is widely used empirically in
wounds as an antimicrobial, antiophidic, anti-
inflammatory, hemostatic, antipyretic and
healing agent (VASCONCELOS et al., 2014,
GOMES, 2019 and QUEIROZ NETO et al.,
2019)

One of the species of the genus J. L. used
due to its anti-inflammatory power is the
species J. isabelli (miiell arg.), known in Brazil
as mamoeira do campo and in Paraguay as
“ yagua rova , is commonly used to treat
back pain and various inflammatory diseases
such as arthritis and gout (FROHLICH,
2012, PIANA, 2012 and SILVA et al., 2013).
In northeastern Brazil, Jatropha mollissima
(Pohl) Baill. is a natural species known for
its possible anti-inflammatory properties
(VASCONCELOS et al., 2014).

RESULTS AND DISCUSSION

Amongall the articles found, 15 works were
selected because they met the requirements
listed for this research. The works were
published between 2004 and 2019, 13 of which
were in Portuguese and 2 in English. The
general characteristics of the studies included
in this review are shown in Table 1.

The anti-inflammatory effect of the
root of J. curcas L. was studied in vivo by
Mujumdar and Misa (2004) in albino mice.
Topical application of a powdered paste
from the root of J. curcas L. led to systemic
anti-inflammatory activity, with a significant
reduction in edema induced by carrageenan
and formalin in the paws of rats. In 2015, the
bioactive compounds with anti-inflammatory
and cytotoxic properties of J. curcas L. were
also studied by Othman et al. According
to his in vitro test, the roots of these plants
have the highest concentration of phenolic
compounds among leaves, fruits, roots and

stems. Likewise, the extract of its roots has
a 100% capacity to inhibit the production of
pro-inflammatory products (nitric oxide).
However, it has both anti-inflammatory and
cytotoxic activities, preventing cell growth.

The raw extract of J. isabelli (miiell arg.) was
tested in pre-clinical tests with rats by Silva
et al. (2013) who observed a large presence
of alkaloids in this species, which provides
it with an important property in combating
inflammation, since its injection in rats with
gout was able to prevent pain, edema and
proliferation of neutrophils. Thus, concluding
that the J. extract (miiell arg.) has proven anti-
inflammatory effects.

The jatropha species mollissima (Pohl)
Baill. had its anti-inflammatory capacity tested
by Gomes et al. (2016) who applied Jararaca
bothrops venom to the paws of mice inducing
the release of several pro-inflammatory
mediators generating edema. In this study, the
extract of J. mollissima (Pohl) Baill. showed
an anti-inflammatory effect, with significant
inhibition of edema, similar to that produced
by dexamethasone, a glucocorticoid with
potent anti-inflammatory activity. Thus, the
extract of this species is characterized as a
potent anti-inflammatory mediator.

The extract of the leaves of ]. gossypiifolia
L. was tested and analyzed by Santos (2014)
who identified the presence of flavonoids,
phenols, tannins and other secondary
metabolites with antioxidant characteristics.
In their study, all the investigated extracts of
this plant showed some antioxidant effect. In
addition, it was proven that the greater the
number of polyphenols in the extract, the
greater its antioxidant activity. However, it
is not possible to confirm that the inhibition
of free radicals is performed exclusively by
these compounds. Therefore, due to the
large number of polyphenols in its leaves, J.
gossypiifolia L. may have significant natural
antioxidant potential.
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Study Species Parts of How to prepare Model generated Expected anti- Proven potential and
the plant the extract for inflammation | inflammatory effect effectiveness
used
Mujumdar curcas jatropha | roots Extraction of TPA-induced ear Local and systemic | Proven local and
and Misa solvents by ether | inflammation in anti-inflammatory systemic anti-
(2014) and methanol albino mice. activity inflammatory activity
Fagundes jatropha rootsand | Ethanol extracts | Not identified Not identified antioxidant
(2011) gossypifolia leaves
Silva et al. jatropha isabelli | Stalk Infusion or Application of Antinociceptive, Anti-inflammatory and
(2013) decoction intra-articular anti-inflammatory antinociceptive
injection of and hypouricemic
monosodium ura potential
crystals
Saints (2014) | jatropha Sheets Extraction with Not identified Not identified Antimicrobial and
gossypiifolia solvents antioxidant capacity
Marangueli | jatropha Source Alcoholic extract | Not identified Not identified Antioxidant, cytotoxic
and gossypifolia L of the roots and inhibitory
Minguzzi of tumor growth
(2015)
othman et al. | jatropha curca Leaves, methanol The evaluation of Investigate the Hexadecanoic
(2015) root, stem | extraction anti-inflammatory | anti-inflammatory acid methyl ester,
and fruit bioactive activity of different | octadecanoic acid
compounds was parts of the J. curcas | methyl ester, and
performed in vitro | plant. octadecoric acid may be
responsible for the anti-
inflammatory activity
Pimentel and | jatropha roots Ethanol extracts | Not identified Not identified antioxidant
Fagundes gossypifolia
(2015) (I.G) Jatropha
elliptical (].E.
Kings and jatropha Sheets Ethanol extract Not identified Not identified antioxidant
Silva (2015) | gossypifolia L
Gomes et al. | jatropha Sheets Decoction Venoms from Evaluate the Bothrops and pit viper
(2016) mollissima freeze-dried snakes | effectiveness of the venoms
(Pohl) B. eritrolastica plant on the local
and B. jararaca. B. | effects induced by
erythromelas were | Bothrops venoms
applied to mice
Saints (2018) | jatropha Sheets Decoction induction of ear Evaluation of topical | Anti-inflammatory
gossypiifolia edema by single anti-inflammatory
application of activity
croton oil and
carrageenan
-induced paw
edema and ear
edema induced
by multiple
application of
croton oil (chronic
inflammation) in
swiss albino mice
Silva et al. jatropha Leaves, Maceration of in vitro research Investigate Has healing potential
(2018). gossypiifolia L branches | the leaves with the cytotoxic,
and ethanol and antimicrobial and
stalk rotary healing potential of
evaporation to extracts from leaves,
concentration twigs and stem of J.

gossypiifolia L.




Gomes jatropha Sheets Extracts: Injection of venom | Evaluate the Antioxidant, anti-
(2019) mollissima ethanolic and into snakes of the effectiveness inflammatory,
(Pohl) Baill aqueous genus Bothrops and | inhibitory effect of | anticoagulant
scorpions the aqueous extract
of the genus Tityus | of J. mollissima
in mice leaves against the
systemic toxicities
produced
by snakes of the
genus Bothrops and
scorpions
of the genus Tityus
Queiroz jatropha Latex latex ethanolic Not identified Not identified Antioxidant and
Neto et al. mollissima extract antibacterial action,
(2019), (Pohl) Baill without presenting acute

toxicity.

Table 1: general characteristics of the studies

Source: own authorship




Reis and Silva (2015) evaluated J.
gossypiifolia L., researchers analyzed the
extract of the leaves of this plant and proved its
high potential for retaining oxidizing radicals.
In addition, Marangueli and Minguzzi (2015)
observed that this Euphorbiaceae species has
important antioxidant characteristics in its
root. Moreover, in 2011 Fagundes analyzed
the flavonoids in the leaves and roots of J.
gossypiifolia L. and observed that these present
chemical elements with favorable antioxidant
potential with percentages above 90%.

J. mollissima (Pohl) Baill., popularly
known as '‘Pinhao Bravo'', showed good
antioxidant activity in the work carried out
by Queiroz Neto et al. (2019), the authors
also describe that this antioxidant activity
is closely related to the content of phenols
present in its composition. Gomes (2019)
also studied the same species, performing his
research in vivo with the aqueous extract of
J. mollissima (Pohl) Baill leaves. The result
found was that the species showed the ability
to reduce renal and hepatic oxidative stress
caused by Bothrops (B.) jararaca, with an
important ability to scavenge free radicals,
demonstrating a possible antioxidant capacity.
This study also demonstrated that the aqueous
extract of J. mollissima (Pohl) Baill. it has anti-
inflammatory ability similar to the reference
drug (dexamethasone) to inhibit the pro-
inflammatory activity of cytokines, enzymes
and proteins that disabled the formation
of pulmonary edema caused by B. jararaca
venom.

Santos (2018) proved in his study the
effectiveness of gels with leaf extracts of J.
gossypiifolia L. and Ipomoea pescaprae L. in
combating inflammation, with a decrease in
edema induced by croton oil applied to the
ears and carrageenan applied to the paws of
mice. This plant exhibited significant anti-
inflammatory power with a decrease in edema,
nitric oxide production, myeloperoxidase

enzyme and oxidative stress, with an intensity
similar to dexamethasone, and this plant may
have the ability to inhibit the migration of
neutrophils and pro-inflammatory mediators
such as histamine, serotonin, bradykinin and
prostaglandins.

Silvaetal. (2018) proved that the methanolic
extracts of the leaves of J. gossypiifolia L.
have healing power, with a 45% increase in
fibroblasts in an in vitro test, which observed
cell proliferation at zero, 12 and 24 hours and
concluded that this species may be a wound
healing herbal alternative, but further studies
are needed.

CONCLUSIONS

Given the above, it is understood that the
genre J. L. Used over the years as a natural
medicine for various ailments, it has shown
antioxidant, anti-inflammatory and healing
properties.

There are strong indications that the root
and leaves of J. gossypiifolia L. widely used for
this purpose, exhibits great antioxidant, anti-
inflammatory and healing potential, and can
be compared with renowned drugs in modern
medicine such as dexamethasone, making this
plant a relevant herbal medicine to be studied,
as well as J. mollissima (Pohl) Baill. typical
Brazilian species, used for the treatment of
inflammatory diseases and wound healing,
which has demonstrated healing capacity,
inhibiting the formation of free radicals and
inflammation in preclinical studies.

Other species native to Brazil such as J.
elliptica (Pohl) mull arg., J. curcas L., also have
similar antioxidant and anti-inflammatory
capabilities, but are less known and less
studied. Thus, it was observed that research has
shown the anti-inflammatory and antioxidant
actions of this genus, however, there are few
studies on the healing potential of the species.
Therefore, there is still a lack of discussions
and works that prove the effectiveness of this
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genus rich in medicinal properties for the PNPMF - National Policy for Medicinal
development of herbal medicines based on  Plants and Herbal Medicines

these plants. Rename - National List of Essential
Medicines

GLOSSARY SUS - Unified Health System
ANVISA - National Health Surveillance

Agency FINANCING
B. - Bothrops This research did not receive any specific
J. - Jatropha funding from public, commercial, or not-for-
pics - Complementary Integrative profit funding agencies.

Practices in Health
PNPIC - National Policy for Integrative
and Complementary Practices

REFERENCES

1. Agéncia Brasil, 2020. Quase 40% das plantas estdo ameagadas de extingdo, mostra pesquisa. https://agenciabrasil.ebc.com.br/
geral/noticia/2020-09/quase-40-das-plantas-estao-ameacadas-de-extincao-mostra-pesquisa/ (acessed 31 October 2021)

2. Agéncia Nacional de Vigilancia Sanitdria, 2021. Produtos tradicionais fitoterdpicos passiveis de notificagio de acordo com as
formulagoes publicadas na 2a edigdo do Formuldrio de Fitoterdpicos da Farmacopeia Brasileira. Brasilia: ANVISA; 2021 [cited
2021 Nov 10]. 115 p. Available from: https://www.gov.br/anvisa/pt-br/setorregulado/regularizacao/medicamentos/fitoterapicos-
dinamizados-e-especificos/informes/fitoterapicos/texto-tecnico-estatico-para-publicar-na-pagina-da-area.pdf.

3. Agéncia Nacional de Vigilancia Sanitdria. Momento Fitoterdpico da farmacopeia brasileira [Internet]. Brasilia: ANVISA; 2016
[cited 2021 Nov 10]. 115 p. Available from: http://antigo.anvisa.gov.br/documents/33832/2909630/Memento+Fitoterapico/
a80ec477-bb36-4ae0-b1d2-e2461217e06b.

4. Brasil. A fitoterapia no SUS e o programa de pesquisas de Plantas Medicinais da central de medicamentos. Brasilia: Ministério
da Saude; 2006 [cited 2021 Oct. 7]. 85 p. 147 p. Available from: https://bvsms.saude.gov.br/bvs/publicacoes/fitoterapia_no_sus.
pdf.

5. Brasil. Plantas medicinais e fitoterapicos. Sdo Paulo: CRF; 2019 [cited 2021 Mar 7]. 85 p. Available from: http://www.crfsp.org.
br/images/cartilhas/PlantasMedicinais.pdf

6. Cechinel Filho, V., Zanchett, C. C. C., 2020. Fitoterapia avangada: uma abordagem quimica, bioldgica e nutricional. Artmed,
Porto Alegre.

7. Drumond, M.A.; Arruda, EP.A.; Anjos, J.B. PINHAO-MANSO: Jatropha curcas L. Petrolina: Embrapa; 2008. 18 p.

8. Fagundes T.K.A. Estudo quimico e quantifica¢do dos flavonoides das raizes e folhas de Jatropha gossypifolia. Anais D. Enic.
2011;9(3):1-6.

9. Frohlich, J.K. Estudo fitoquimico e farmacoldgico de Jatropha isabellei Miill Arg [master’s thesis]. Santa Maria: Programa de
Pés-Graduagao em Ciéncias Farmacéuticas, Universidade Federal de Santa Maria; 2012. 100 p.

10. Gomes, J.A.S. Potencial da espécie vegetal Jatropha mollissima (Pohl) Baill. contra efeitos toxicos da serpente Bothrops
jararaca e do escorpido Tityus serrulatus [dissertation]. Natal: Programa de Po6s-Graduagdo em Ciéncias Farmacéuticas,
Universidade Federal do Rio Grande do Norte; 2019. 128 p.

11. Hirota, B. C. K. et al. Fotoquimica e atividades bioldgicas do género Jatropha: Mini-Revisdo. Ver. Visio Académica.
2010;11(2):103-112.

12. Krishnan, P. R.; Paramathma, M. Potentials and Jatropha species wealth of India. Curr. 2009;97(7):1000-1004.




13. Mariz, S.R., Borges, A.C.R., Melo-Diniz, M.EE, Medeiros I.A. Possibilidades terapéuticas e risco toxicoldgico de Jatropha
gossypiifolia L.: uma revisdo narrativa. Rev. bras. plantas med. 2010;12(3):346-357.

14. Monteiro, S.C., Brandelli, C.L.C. Farmacobotéinica: Aspectos tedricos e aplicagdo. Porto Alegre: Artmed, 2017. 172 p.

15. Mujumdar, A.M., Misar, A.V. Anti-inflammatory activity of Jatropha curcas roots in mice and rats. ] Ethnopharmacol.
2004;90(1):11-15.

16. Othman, A.R., Abdullah, N., Ahmad, S., Ismail, LS., Zakaria, M.P. Elucidation of in-vitro anti-inflammatory bioactive
compounds isolated from Jatropha curcas L. plant root. BMC Complement Altern Med. 2015;15(11): 01-10.

17. Piana, M. Avalia¢do etnofarmacoldgica de Jatropha isabellei, Tabernaemontana catharinensis e Viola tricolor visando
desenvolvimento de formulagao farmacéutica [master’s thesis]. Santa Maria: Programa de pds-graduagdo em Ciéncias
Farmacéuticas, Universidade Federal de Santa Maria; 2012. 127 p.

18. Pimentel, T.P,, Fagundes, T.K.A. Atividade antioxidante das raizes de jatropha gossypifolia em compara¢ao com as raizes de
jatropha elliptica. Anais do Enic. 2015; 1(3): 01-06.

19. Polzin AC. Material didatico para capacitagdo de fonoauditlogos no tratamento das alteragdes de fala na disfuncio
velofaringea [master’s thesis]. Bauru: Faculdade de Odontologia de Bauru, Universidade de Sao Paulo; 2017. 155 p

20. Queiroz-Neto, R.FA., Janior, H.N.E, Freitas, CI.A., Costa, KM.EM. Abrantes, M.R., Almeida, J.G.L. et al. Jatropha
mollissima (Pohl) Baill.: caracteriza¢do quimica e atividades farmacoldgicas do latex e seus extratos. Semina: Ciéncias Agrdria.
2019; 40(6):2613-2624.

21. Reis, ].M,, Silva, R.C.L. Estudos da atividade antioxidante de extratos organicos obtidos de folhas da Jatropha gossypifolia L.
Anais do Enic. 2015;1(3):1-6.

22. Rodrigues, S.C.E. Estudo da propriedade antiofidica de Jatropha Elliptica (Pohl) mull arg. [dissertation]. Palmas: Programa
de Pos-Graduagio em Ciéncias do Ambiente, Universidade Federal do Tocantins; 2020.

23. Saad G.A., Léda, PH.O., S, .M., Seixlack, A.C.C. Fitoterapia contemporanea: tradi¢do e ciéncia na pratica clinica. 2. ed. Rio
de Janeiro: Guanabara Koogan, 2018. 468 p.

24. Santos, J.B.X. Avalia¢do da atividade anti-inflamatoria de géis a base de extratos vegetais de plantas do nordeste brasileiro:
Jatropha gossypiifolia e Ipomoea pes-caprae [master’s thesis]. Natal: Programa de Pés-Graduagdo em Ciéncias Farmacéuticas,
Universidade Federal do Rio Grande do Norte; 2018. 102 p.

25. Santos, M.P. Extragéo e caracterizacdo de extratos de Jatropha gossypiifolia L. Avaliagao da sua atividade antimicrobiana e
antioxidante [master’s thesis]. Lisboa: Area Departamental de Engenharia Quimica, Instituto Superior de Engenharia de Lisboa;
2014. 128 p.

26. Silva, C.R., Frohlich, J.K., Oliveira, S.M., Cabreira, T.N., Rossato, M.E, Trevisan, G. et al. Os efeitos antinociceptivos e
antiinflamatdrios do extrato bruto da Jatropha isabellei em um modelo de gota de rato. J. Ethnopharmacol. 2013;145:205-213.

27. Silva, PS.G., Lopes, R.E, Silva, J.C., Santos, W.B., Verissimo, R.C.S.S., Bastos, M.L.A. Atividade citotoxica, antimicrobiana e
cicatrizante do extrato da Jatropha gossypiifolia L. Rev enferm UFPE on line. 2018;12(2):465-74.

28. Vasconcelos, G.C.L., Fernandes, ES., Amador, A.M., Amador, A.M., Arriel, N.H.C. Caracterizagdo morfoldgica de Jatropha
mollissima (Pohl) Baill. Revista Verde. 2014;9(3): 263-268.

29. Virgens, 1.O., Castro, R.D., Loureiro, M.B., Fernandez, L.G. Revisdo: Jatropha curcas L.: aspectos morfofisioldgicos e
quimicos. Braz. J. Food Technol. 2017;20:01-11.

30. Webster, G.L. Synopsis of the genera and suprageneric taxa of Euphorbiaceae. Ann. Mo. Bot. Gard. 1994;81: 133-144.




