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RESUMO

O presente estudo consistiu em uma revisao integrativa da literatura sobre a
Curcuma longa L., com o objetivo de analisar suas agdes farmacoldgicas,
mecanismos de agdo e aplicabilidades terapéuticas. A busca foi realizada nas
bases de dados PubMed, Scopus e SciELO, abrangendo publicagdes entre 2014
e 2025. Os resultados indicam que a planta, rica em curcuminoides, apresenta
propriedades  anti-inflamatorias,  antioxidantes,  antimicrobianas e
neuroprotetoras consistentes. Observou-se que a curcumina atua na modulagdo
de citocinas pro-inflamatorias e fatores de transcricdo e enzimas como Fator
Nuclear Kappa B (NF-«kB) e Ciclo-oxigenase-2 (COX-2). No campo oncologico,
o composto demonstra potencial adjuvante ao interferir em vias de apoptose e
angiogénese. Contudo, a baixa biodisponibilidade da curcumina, a
heterogeneidade metodologica e a auséncia de padronizagdo de doses
configuram-se como as principais limitagdes para sua consolida¢do na pratica
clinica. Conclui-se que, embora promissora, a utilizagdo da circuma demanda
ensaios clinicos mais robustos para o estabelecimento de protocolos terapéuticos
definitivos.

Descritores: Curcuma; Curcumina; fitoterapia; anti-inflamatorios; medicina
geral.

* Undergraduate medical student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: eduardarosabigoto123@gmail.com

" Undergraduate medical student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: guihsalviano@gmail.com

" Undergraduate medical student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: isabellassis0@gmail.com

*** Undergraduate Psychology student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: zegui.francisconi@icloud.com
**** Undergraduate medical student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: lud.ps@outlook.com

****** Undergraduate Nursing student at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: viniciussoucavajcantil 1 @gmail.com

“#* PhD, Professor at Santa Fé do Sul University Center, SP/BR - Unifunec, e-mail: alexbrgs12@gmail.com

* Faculty Fellows Research Program — FFR/Unifunec and Santa Fé do Sul University Center’s Institutional Scientific Initiation Scholarship
Program/SP - Pibic/Unifunec

@ @ Unifunec Ci. Satde e Biol. Jan/dez. 2026;5(8):1-9.


https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/10.24980/ucsb.v5i8.7150

UNIFUIS Unifunec Ciéncias da Saude e Biologicas

CIENCIAS DA SAUDE
E BIOLOGICAS ISSN 2596-2167
e — DOI: https://doi.org/10.24980/ucsb.v5i8.7150

1 INTRODUCTION

Curcuma longa L., which belongs to the Zingiberaceae family, is an herbaceous plant
used in both foods and traditional medicine. Its main bioactive compound, curcumin, has
attracted increasing scientific interest due to its anti-inflammatory, antioxidant, antimicrobial,
and antineoplastic properties, as well as its neuroprotective effects. Curcumin has a wide range
of pharmacological properties, which include multiple molecular pathways linked to
inflammation, oxidative stress, apoptosis and cell proliferation'.

Additionally, recent studies demonstrate that curcumin exerts modulatory effects on pro-
inflammatory cytokines, transcription factors, and enzymes involved in the inflammatory
cascade, such as Nuclear Factor Kappa B (NF-kB), Cyclooxygenase-2 (COX-2), and Tumor
Necrosis Factor Alpha (TNF-a). Curcumin determines multiple molecular targets, which in turn
reduces the expression of inflammatory mediators and attenuates pathological processes
associated with chronic diseases®. Similarly, studies have shown that curcumin is capable of
regulating inflammatory mediators, thus corroborating its therapeutic potential in diseases with
an inflammatory profile’.

In addition to its anti-inflammatory effects, phytochemical analyses demonstrate that
Curcuma longa L. rhizome is rich in curcuminoids (curcumin, demethoxycurcumin and
bisdemethoxycurcumin), phenolic compounds, and flavonoids, which are responsible for its
high antioxidant activity. Additionally, the Curcuma longa L.’s ethanol extract showed a high
concentration of phenolic compounds related to the intense antioxidant activity and inactivation
of a-glucosidase®.

The application of curcumin in the prevention and adjuvant treatment of metabolic,
cardiovascular, gastrointestinal and oncological diseases is also relevant. Curcumin’s
pleiotropic effects make it a promising candidate for clinical applications in several human
pathologies®.

Within this context, the intersection between classic and current studies reinforces this
herbal medicine’s broad spectrum of pharmacological application. Turmeric’s main
components, including curcumin, demethoxycurcumin and bisdemethoxycurcumin, present
relevant anti-inflammatory, antioxidant, and antimicrobial properties, as well as anticancer
activity®. In a similar manner, there are different pharmacological activities attributed to
Curcuma longa L., which have hepatoprotective, neuroprotective, antidiabetic and

gastroprotective effects. These findings are supported by experimental and clinical evidence’.
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This study involved a review of existing literature on Curcuma longa L., focusing on its
main pharmacological action, mechanisms of action, phytochemical composition and
therapeutipplicability. The available scientific evidence, as well as its clinical limitations, were

also discussed.
2 METHODOLOGY

An integrative literature review of PubMed, Scopus and SciELO’s databases was
performed. These databases were surveyed according to the PICO? strategy, and the following
elements were defined:

P (Patient/Issue): individuals undergoing therapy with Curcuma longa L.;

I (Intervention): use of Curcuma longa L. (curcumin or turmeric) as a therapeutic agent;

C (Comparison): placebo or absence of treatment with turmeric;

O (Outcome): clinical efficacy, safety and therapeutic applicability.

The question guiding this strategy was “Does scientific evidence exist of Curcuma longa
L.’s biological activities, and what is its clinical efficacy, safety and therapeutic applicability?"

This survey strategy used controlled and uncontrolled descriptors that were combined

2 13

with Boolean operators (AND, OR), including the terms: “Curcuma longa”, “curcumin”,
“turmeric”, “phytotherapy”, “medicinal plants” and ‘“clinical trial”. Articles addressing the
efficacy, safety and clinical applicability of turmeric published between 2014 and 2025 in
Portuguese and English were included. Conference abstracts, abridged articles, and papers that
did not directly address the clinical efficacy, safety or therapeutic applicability of Curcuma

longa L were excluded to remove any duplicate studies.
3 RESULTS

The selection of studies for this integrative review was structured across four stages,
starting with the identification of 312 records in the PubMed (n=110), Scopus (n=98) and
SciELO’s (n=104) databases. Once duplicates were removed, 68 articles were screened by title
and abstract, which resulted in the exclusion of 33 records. An additional 12 articles were
removed since they comprised review articles or theses. 35 articles were sent for detailed
analysis (titles and abstracts). During the eligibility phase, 12 articles were evaluated in full, 10
of which were excluded since they comprised conference abstracts, the full text was unavailable

or they did not directly address Curcuma longa L.’s efficacy, safety and applicability. After the
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eligibility process was complete, 2 studies met the inclusion criteria and composed the final

review sample, as shown in Figure 1.

Figure 1: Study selection process flowchart, results
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Source: Authors of the study, 2025.

The final sample consisted of 2 articles published between 2020 and 2025. With regards
to methodological design, review studies, including narrative, systematic and umbrella reviews
with levels of evidence ranging from moderate to high were prevalent, followed by experimental
studies and randomized clinical trials, which presented a high level of evidence.

As a result, in order to present the results of this review in an organized manner, a
summary table was prepared (Table 1), which gathers relevant information from the selected

studies, including their methodologies and main considerations.
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Table 1: Summary of studies evaluated for the application of curcumin in phytotherapy

Ballesteros-Vivas D,
Alvarez-Rivera G,

activity of Curcuma
longa extracts: from

Experimental study
into nanoemulsion.

Agg;lgR TITLE METHODOLOGY | CONSIDERATIONS
Sabir SM,
Zeb A, Phytochemical Experimental study Conﬁrmeq the .
Mahmood M, : . . . presence of bioactive
analysis and biological comprising .
Abbas SR, T . . . compounds with
activities of ethanolic | phytochemical analysis . .
Ahmad Z, .. : h antioxidant and anti-
extract of Curcuma and in vitro biological .
Igbal N. . inflammatory
longa rhizome tests. .
properties.
2021
Perez A,
Martinez-Correa HA., Antioxidant,
Parada-Alfonso F, .
. neuroprotective and Demonstrated
Suéarez Montenegro ZJ, L .
anti-inflammatory improved

bioavailability and
enhanced therapeutic

Cifuentes A, . )
Ibafiez E green extraction to potential.
' nanoemulsion
2025

Source: Authors of the study, 2025.

4 DISCUSSION

Experimental tests performed using High Performance Liquid Chromatography (HPLC)
analysis demonstrate that the ethanolic extract of Curcuma longa L. rhizome revealed the
presence of phenolic compounds such as curcumin, demethoxycurcumin and
bisdemethoxycurcumin®. In vitro assays performed during the study demonstrated relevant
biological activity, especially with regard to antioxidant and antidiabetic properties. Phenolic
compounds are widely recognized in the literature for their pharmacological properties,
including antioxidant, anti-inflammatory and metabolic action!®. The antioxidant activity
observed stems from the ability of phenolic compounds to act as electron or hydrogen donors,
which neutralizes reactive oxygen species and reduces oxidative stress!!. The results obtained
during the DPPH assay therefore indicate high free radical scavenging capacity and corroborate
previous findings that associate curcuma longa with potent antioxidant activity'2. With respect
to antidiabetic activity, inhibition of the enzyme alpha-glucosidase represents an important
therapeutic mechanism since this enzyme is involved in carbohydrate digestion and glucose
absorption. Inhibition of this enzyme contributes to the reduction of postprandial glucose levels,
which is a widely used strategy in the control of diabetes mellitus'®. The results observed in this
study indicate that ethanolic extract has a significant inhibitory effect on this enzyme, which

indicate its potential as an auxiliary agent in the management of hyperglycemia. It is important

Ot
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to note that, according to the literature, oxidative stress plays a fundamental role in the
pathophysiology of diabetes and its complications, which can indirectly contribute to glycemic
control and the prevention of tissue damage'*. However, despite these promising results, certain
limitations must be considered. Firstly, this study was conducted exclusively in vitro.
Additionally, aspects such as bioavailability, metabolism and possible adverse effects were not
evaluated. The literature highlights that curcumin presents a low oral bioavailability, which may
compromise its clinical efficacy'®. Another relevant factor concerns variability in plant extracts’
phytochemical composition, which can be influenced by factors such as geographical origin,
environmental conditions and extraction methods. This variability can directly impact the
standardization and reproducibility of results, making their clinical application difficult1'®

By applying the combination of two green extraction techniques, researchers obtained a
significant increase in bioactive compounds present in Curcuma longa L., which directly
impacted an increase in the intensity of effects on biological activities’. The high concentration
of phenolic compounds and curcuminoids resulting from the extraction techniques applied are
directly associated with increased antioxidant activity, as demonstrated in the in vitro tests
carried out during the study. These results corroborate evidence from the literature indicating
that phenolic compounds play a fundamental role in the neutralization of free radicals and the
reduction of oxidative stress and are essential in the prevention of chronic diseases'!. The
inhibition of the enzyme acetylcholinesterase (AChE) observed in the study represents a relevant
finding since this enzyme is directly involved in the degradation of acetylcholine, an essential
neurotransmitter for cognitive function. AChE inhibition is one of the main therapeutic
strategies used in the treatment of neurodegenerative diseases, such as Alzheimer's disease.
These results therefore suggest that Curcuma longa L.’s extracts may potentially be used as
natural neuroprotective agents. Additionally, the anti-inflammatory activity demonstrated by the
inhibition of the enzyme lipoxygenase (LOX) reinforces the plant’s therapeutic potential, given
that this enzyme is associated with the production of inflammatory mediators and the
progression of inflammatory and neurodegenerative diseases. The literature suggests that
chronic inflammation is closely related to the development of several pathologies, including
cardiovascular, metabolic and neurological diseases!®. Curcuminoids’ intrinsic limitations,
especially with regard to their low bioavailability, reduced solubility and instability under
certain physical and chemical conditions suggest that nanoemulsions may emerge as a promising
strategy since they improve these compounds’ solubility, stability and bioavailability. These
results demonstrate that the stability of the developed nanoemulsion remained consistent over

time, indicating potential for application in the pharmaceutical industry. Despite these promising
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results, certain limitations must be considered. As seen in the previous study, the majority of
analyses were performed in vitro, which limits the direct extrapolation of results to complex
biological systems. Furthermore, although the nanoemulsion demonstrated physical and
chemical stability, pharmacokinetic-related aspects or clinical effects were not evaluated, which
is fundamental for therapeutic validation. Additionally, mentions of variability in extracts’

chemical composition in the previous article must be considered.
5 CONCLUSION

Based on the studies analyzed in full, it was determined that Curcuma longa L. presents
relevant potential as a source of bioactive compounds with antioxidant and antidiabetic
properties and application in diseases associated with oxidative stress, inflammation and
neurodegeneration. Green extraction techniques were also highlighted for their greater
efficiency, selectivity and sustainability compared to conventional methods. However, their
clinical application will depend on the presentation of more robust evidence, which requires in
vivo studies, clinical trials and the development of formulations to increase curcumin’s

bioavailability
WORKS CITED

1 Hao M., Zhang C., Wang T., Hu H. Pharmacological effects, formulations, and clinical
research progress of curcumin. Frontiers in Pharmacology. [Internet]. 2025 [accessed on:
Oct. 19, 2025]; 16:1509045. Available at: https://doi.org/10.3389/fphar.2025.1509045.

2 Liu M., Wang J., Song Z., Pei, Y. Regulation mechanism of curcumin mediated

inflammatory pathway and its clinical application: a review. Frontiers in pharmacology
[Internet]. 2025 [accessed on: Oct. 22, 2025]; 16:1642248. Available at:
https://doi.org/10.3389/fphar.2025.1642248.

3 Peng Y., Ao M., Dong B., Jiang Y., Yu L., Chen Z., Hu C., Xu R. Anti-Inflammatory
Effects of Curcumin in the Inflammatory Diseases: Status, Limitations and

Countermeasures. Drug design, development and therapy [Internet]. 2021 [accessed on:
Oct. 22, 2025]; 15:4503-4525. Available at: https://doi.org/10.2147/DDDT.S327378.

4 Sabir SM, Zeb A, Mahmood M, Abbas SR, Ahmad Z, Igbal N. Phytochemical analysis and
biological activities of ethanolic extract of Curcuma longa rhizome. Brazilian Journal of
Biology [Internet]. 2021;81(3):737-40. Available at: https://doi.org/10.1590/1519-
6984.230628.

@ @ Unifunec Ci. Satde e Biol. Jan/dez. 2026;5(8):1-9.
E


https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/10.24980/ucsb.v5i8.7150

UNIFUIS Unifunec Ciéncias da Saude e Biologicas

CIENCIAS DA SAUDE
E BIOLOGICAS ISSN 2596-2167

DOI: https://doi.org/10.24980/ucsb.v5i8.7150

5 Mohamad El Dhaybi, Elif Nupel Karaagag¢, Miinise Rabia Sahsuvaroglu, Doga Bayraktar,
Hamid Saufi, Marouane El Alouani. Unveiling the Therapeutic Wonders of Curcumin: A
Comprehensive Review on its Impact on Human Health. International Journal of
Traditional and Complementary Medicine Research [Internet]. 2025;6(1):61-7. Available
at: https://doi.org/10.53811/ijtcmr.1460809.

6 Jyotirmayee B., Mahalik G. A review on selected pharmacological activities of Curcuma
longa L. International Journal of Food Properties [Internet]. 2022;25(1):1377-1398.
Available at: https://doi.org/10.1080/10942912.2022.2082464.

7 Kumar, A., Dora, J., Singh, A.K. (2011). A review on spice of life Curcuma Longa
(Turmeric). International Journal of Applied Biology and Pharmaceutical Technology
[Internet]. 2011;2(4):371-379. Available at:
https://cdn.fortunejournals.com/articles/ijabpt/pdf/23051-
Anil%20kumar%?20patil%5B1%5D.pdf.

8 Souza MTde, Silva MDda, Carvalho Rde. Integrative review: what is it? How to do it?.
Einstein (Sao Paulo) [Internet]. 2010;8(1):102—6. Available at:
https://doi.org/10.1590/S1679-45082010RW1134.

9 Perez A., Martinez-Correa HA., Parada-Alfonso F., Suarez Montenegro ZJ., Ballesteros-
Vivas D., Alvarez-Rivera G., Cifuentes A., Ibafiez E. Antioxidant, neuroprotective and anti-
inflammatory activity of Curcuma longa extracts: from green extraction to nanoemulsion.
Frontiers in nutrition [Internet]. 2025;12:1619725. Available at:
https://doi.org/10.3389/fhut.2025.1619725.

10 Aggarwal BB.; Harikumar KB. Potential therapeutic effects of curcumin, the anti-
inflammatory agent, against neurodegenerative, cardiovascular, pulmonary, metabolic,
autoimmune and neoplastic diseases. The international journal of biochemistry & cell
biology [Internet]. 2009;41(1):40-59. Available at:
https://doi.org/10.1016/j.biocel.2008.06.010.

11 Devasagayam TP., Tilak JC., Boloor KK., Sane KS., Ghaskadbi SS., Lele RD. Free
radicals and antioxidants in human health: current status and future prospects. The Journal
of the Association of Physicians of India [Internet]. 2004;52:794-804. Available at:
https://pubmed.ncbi.nlm.nih.gov/15909857/.

12 Widowati W., Wargasetia TL., Afifah E., Mozef T., Kusuma HSW., Nufus H.,
Arumwardana S., Amalia A., Rizal R. Antioxidant and antidiabetic potential of Curcuma
longa and its compounds. Asian Journal of Agriculture and  Biology [Internet].
2018;6(2):149-161. Available  at: https://scholar.ui.ac.id/en/publications/antioxidant-
and-antidiabetic-potential-of-curcuma-longa-and-its-c/.

13 Casirola DM., Ferraris RP. a-Glucosidase inhibitors prevent diet-induced increases in
intestinal sugar transport in diabetic mice. Metabolism [Internet]. 2006;55(6):832-841.
Available at: https://doi.org/10.1016/j.metabol.2006.02.011.

14 Ghorbani Z., Hekmatdoost A., Mirmiran P. Anti-hyperglycemic and insulin sensitizer
effects of turmeric and its principle constituent curcumin. International journal of

@ @ Unifunec Ci. Satde e Biol. Jan/dez. 2026;5(8):1-9.
—


https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/10.24980/ucsb.v5i8.7150

UNIFEUIIS Unifunec Ciéncias da Saude e Biologicas

CIENCIAS DA SAUDE
E BIOLOGICAS ISSN 2596-2167
R DOI: https://doi.org/10.24980/ucsb.v518.7150

endocrinology and metabolism [Internet]. 2014;12(4):e18081. Available at:
https://doi.org/10.5812/ijem.18081.

15 Goel A., Kunnumakkara AB., Aggarwal BB. Curcumin as "Curecumin": from kitchen to
clinic. Biochemical pharmacology [Internet]. 2008;75(4):787-809. Available at:
https://doi.org/10.1016/j.bcp.2007.08.016.

16 Silva FRG, Matias TMS, Souza LIO, Matos-Rocha TJ, Fonseca SA, Mousinho KC, Santos
AF. Phytochemical screening and in vitro antibacterial, antifungal, antioxidant and
antitumor activities of the red propolis Alagoas. Brazilian Journal of Biology [Internet].
2019;79(3):452-9. Available at: https://doi.org/10.1590/1519-6984.182959.

@ @ Unifunec Ci. Satde e Biol. Jan/dez. 2026;5(8):1-9.
E


https://seer.funecsantafe.edu.br/index.php?journal=rfc&page=issue&op=view&path%5b%5d=50
https://doi.org/10.24980/ucsb.v5i8.7150

