
 

83 

 
  

2023 
JAN-FEV-MAR 

  Ed. 40. Vol. 01. Págs. 84-98 
 

 
 

 

 

 

 

 

 

 

 

JNT - FACIT BUSINESS AND TECHNOLOGY 
JOURNAL ISSN: 2526-4281 - QUALIS B1 

https://www.google.com/url?sa=i&url=htt

 

EPIGALOCATEQUINA-GALATO COMO POTENCIAL 
TERAPÊUTICO NO TRATAMENTO DE DOENÇAS 

INFLAMATÓRIAS RARAS INTRATÁVEIS 
 

EPIGALLOCATECHIN-GALLATE AS POTENTIAL 
THERAPEUTIC IN THE TREATMENT OF INTRACTABLE 

RARE INFLAMMATORY DISEASES 
 

Lorena Falcão LIMA 
Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 

E-mail: loresfl92@gmail.com 
ORCID: 0000-0003-3480-0842 

 
Ana Lígia Barbosa MESSIAS 

Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 
E-mail:  anamessiasbr@gmail.com 

ORCID: 0000-0003-4933-1495 
 

Suzana Lopes Bonfim BALANIUC 
Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 

E-mail: suzanabomfim@gmail.com 
ORCID: 0000-0002-7280-5495 

 
Fabiana ALVES 

Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 
E-mail:  alves.bio@gmail.com  
ORCID: 0000000179053532 

 
Marilene Garcia PALHARES 

Universidade Federal de Mato Grosso do Sul (UFMS/Brazil-PPGSD) 
E-mail: marilene.palhares@gmail.com.br 

ORCID: 0000-0001-5763-8695 
 

Deborah Ribeiro NASCIMENTO 
Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 

E-mail: deborahrn19@gmail.com 
ORCID: 0000-0001-7410-3756 

 
Durval Batista PALHARES 

Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 
E-mail:  dbpalhares@hotmail.com 

ORID: 0000-0002-4300-6125 

 
Almir Sousa MARTINS 

Universidade Federal de Mato Grosso do Sul (UFMS/Brasil-PPGSD) 
E-mail:  alisbetermster@gmail.com 

ORCID: 0000-0002-4379-685X 



 

 

Lorena Falcão LIMA; Ana Lígia Barbosa MESSIAS; Suzana Lopes Bonfim BALANIUC; Fabiana 

ALVES; Marilene Garcia PALHARES; Deborah Ribeiro NASCIMENTO; Durval Batista 

PALHARES; Almir Sousa MARTINS. EPIGALOCATEQUINA-GALATO COMO POTENCIAL 

TERAPÊUTICO NO TRATAMENTO DE DOENÇAS INFLAMATÓRIAS RARAS INTRATÁVEIS. 

Facit Business and Technology Journal. QUALIS B1. JANEIRO-FEVEREIRO-MARÇO/2023. Ed. 40. 

V. 01. Págs. 84-98. ISSN: 2526-4281 http://revistas.faculdadefacit.edu.br. E-mail: 

jnt@faculdadefacit.edu.br. 

84 

 

RESUMO 
 

A epigalocatequina-galato é a principal catequina do chá verde e apresenta diversos efeitos 

benéficos à saúde humana por seu poder sobre os marcadores de estresse oxidativo, 

antiinflamatório e antiangiogênico. O chá verde é uma rica fonte de compostos 

antioxidantes capazes de remover espécies reativas de oxigênio. A Fibrodisplasia 

Ossificante Progressiva (FOP) é uma doença genética rara, crônico-degenerativa 

devastadora, de ossificação ectópica sem tratamento efetivo, cuja fisiopatologia envolve 

mecanismos pró-inflamatórios de difícil regulação. Sendo assim, catequinas do chá verde, 

principalmente a epigalocatequina-galato, poderão ser incluídas na lista de potenciais 

compostos na elaboração de agentes farmacológicos visando benefícios doenças 

inflamatórias raras como FOP. 

 

Palavras-chave: Epigalocatequina-galato. Fibrodisplasia ossificante progressiva (FOP). 

Anti-inflamatório. Antiangiogênico. Chá-verde. 

 

ABSTRACT 

 

Epigallocatechin-gallate is the main catechin in green tea and has several beneficial effects 

on human health due to its power in anti-inflammatory and antiangiogenic markers of 

oxidative stress. Green tea is a rich source of antioxidant compounds that can scavenge 

oxygen radical species. Fibrodysplasia Ossificans Progressiva (FOP) is a devastating, rare, 

chronic degenerative genetic disease of ectopic ossification without effective treatment, 

whose pathophysiology involves pro-inflammatory mechanisms that are difficult to 

regulate. Therefore, green tea catechins, especially epigallocatechin-gallate, may be 

included in the list of potential compounds in the preparation of pharmacological agents 

aiming at benefits for intractable rare inflammatory diseases such as FOP. 

 

Keywords: Epigallocatechin-gallate. Fibrodysplasia Ossificans progressiva (FOP). Anti-

inflammatory. Antiangiogenic. Green tea. 
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FIBRODYSPLASIA OSSIFICANS PROGRESSIVA AS A RARE INTRACTABLE 

MODEL DISEASE TARGET FOR EPIGALLOCATECHIN-GALLATE 

 

Fibrodysplasia Ossificans Progressiva (FOP) is a rare and intractable genetic 

disease, clinically characterized at birth by a change in the hallux (hallux valgus) seen in 

the newborn. FOP is correlated with a classic mutation in the ACVR1 gene (type I activin 

receptor or ALK 2 receptor), and may show variations of mutations in the same protein, 

with clinical consequences that are often attenuated, while protein mutation at position 206 

(H206R) prevails and is drastic (KAPLAN et al., 2017; HINO et al., 2017).  

The child begins to present crises called flare-ups after three years old, on average, 

which, due to external or invasive traumas, or even immunogenic ones, determine 

inflammatory endochondral processes that are difficult to control and treat, which possibly 

result in irreversible heterotopic ossifications. These symptoms can occur throughout the 

individual's life, and may culminate in partial or total disability, restriction by joint 

immobilization with irreparable bone plates. Surgical attempts are not advisable due to the 

formation of ectopic bone in the regions affected by any surgical trauma or invasive 

procedure (KAPLAN et al., 2017; WENTWORTH, MASHARANI, and HSIAO, 2019 

apud NASCIMENTO et al., 2021; BALANIUC et al., 2019). 

Studies of possible treatments have been carried out by PALHARES et al., since 

1997 (PALHARES, 1997; PALHARES and LEME, 2001; PALHARES et al., 2010; 

PALHARES et al., 2019), and by other research groups (WENTWORTH, MASHARANI, 

and HSIAO, 2019; MENG, WANG and HAO, 2022). However, despite the benefits 

achieved in the clinical stabilization of patients (PALHARES et al., 2019), there is still a 

long way to go to treat this disease due to its multifactorial aspect that involves a complex 

pathophysiology and with modifications of several genes involved, such as reported by 

Nascimento et al. (NASCIMENTO, 2018 (Thesis); NASCIMENTO et al., 2017; 

NASCIMENTO et al., 2021). 

Treatment studies that aim to control FOP flare-ups without causing compromising 

adverse effects still need to be developed with great care. In the case of an orphan disease, 

clinical studies of treatments can be carried out by skipping pre-clinical steps, taking 

advantage of already known drugs and natural substances of an anti-inflammatory and 

antiangiogenic nature that do not compromise the quality of life of these patients 

(VENTURA et al., 2021), as is the case of the use of anti-ACVR1 antibodies, whose 
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monoclonal antibodies, depending on the dose, can stimulate heterotopic ossification and 

activated the signaling of the FOP ACVR1 mutant, according to Aykulet al., (2022). 

Ideally, the use of placebos in these clinical trials should be short-term, as the 

quality of life of patients with FOP can be compromised extremely quickly. In addition, 

once obvious benefits of the tested medication are found, it should be made available to 

patients as soon as possible (HSIAO et al., 2018; SMILDE et al. 2022). 

In this sense, the present review aims to consider epigallocatechin gallate (EGCG), 

a substance known but not yet verified for the treatment of rare diseases, as potentially 

beneficial in therapeutic associations for the treatment of Fibrodysplasia Ossificans 

Progressive. 

 

EPIGALLOCATECHIN-GALLATE AS POTENTIAL THERAPEUTIC IN THE 

TREATMENT OF INTRACTABLE RARE INFLAMMATORY DISEASES 

 

EGCG is the main catechin found in Camellia sinensis or green tea, which has been 

scientifically studied and reported to have benefits for human health, if consumed 

methodically and systematically, as a natural medicinal drug. In this brief review, we 

would like to emphasize the benefits of epigallocatechin, referring to its anti-inflammatory 

and antiangiogenic potential, mainly as a proposal for its use for patients with FOP. In 

addition, green tea has been reported to prevent neurodegenerative diseases such as 

Alzheimer's and Parkinson's disease, modulate blood cholesterol levels, have an 

antioxidant preventive effect on cancer and an anti-inflammatory effect on obesity 

(CARLSON et al., 2007; CHEN et al., 2018; WANG et al., 2014; HANG et al., 2005). 

As functional foods, Camellia sinensis has been widely investigated due to its 

beneficial bioactive properties, as well its flavonoids, secondary metabolites of 

polyphenols responsible for several therapeutic properties (PIETAA, 2000)21. The 

bioactive interest of phyto-nutrients from Camellia sinensis flavonoids has also been 

observed in many studies, highlighting evidence of their potential in the prevention and 

treatment of several diseases. In addition to antioxidants and anti-inflammatory effects, 

Camellia sinensis flavonoids have physiological actions in humans, namely: 

antihypertensive, hypoglycemic, antimutagenic and antimicrobial effects (BASU, LUCAS, 

2007; SENGER, SCHAWAKE, GOTTLIEB, 2010; CHAKRAWARTI, 2016, ARAÚJO, 

2019; GONÇALVES, 2021). 
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Besides, the chemical composition of green tea includes several classes of phenolic 

compounds or flavonoids, in addition to caffeine. The main flavonoids present in green tea 

are catechin monomers. The main catechins that stand out for their concentration and 

structure are epicatechin (EC), epigallocatechin (EPGC), epicatechin gallate (ECG) and 

epigallocatechin gallate (EGCG) (CHE. et al., 2018; WANG et al., 2014). 

EGCG, on the other hand, corresponds to the most abundant of the catechins in 

green tea, varying from 50 to 80% in concentration, which can correspond approximately 

between 200-300 mg per universal measure of tea, which corresponds to 240 ml. In 

addition, the catechin content in the vegetable depends on several external factors, such as 

the way the leaves are processed before drying, geographical location of planting and 

growing conditions (YANAGIMOTO, OCHI, LEE, 2003; SINGHET al., 2016). 

Regarding the antioxidant potential, among the polyphenols of catechins, EGCG is 

a target of research, due to the notorious evidence of its anti-inflammatory activity 

associated with its antioxidant capacity. A vast scientific literature corroborates that the 

daily intake of antioxidants, mainly phenolic compounds, can delay the onset of numerous 

diseases that evolve with an important inflammatory process, such as carcinogenesis and 

diabetes mellitus (HAN et al., 2004; THAWONSUWANET al., 2010). 

Furthermore, EGCG has high oxidative stability, due to its molecular structure and, 

therefore, plays a fundamental role in the prevention of free radicals (HALLIWELL; 

GUTTERIDGE, 2007; LUZ et al, 2011; Andrade-WARTHA, 2007). The modulating 

action of antioxidants from this compound has been mentioned within the context of 

oxidative stress, and may act on innate and adaptive immunity, stimulating the production 

of cytokines (SILVA et al., 2012; CASTRO et al, 2013). 

Oxidative stress and inflammation are co-inherent in cell signaling and the 

perpetuation of the inflammatory response, both acting within a form of positive feedback, 

synergistically participate in a cascade of events that culminate in cell damage, including 

altering mitochondrial function (FARZAEIT al., 2019). Mitochondria produce energy, 

with consequent generation of free radicals, being a target of Reactive Oxygen Species 

(ROS) that play a crucial role in inflammation. Furthermore, they can cause oxidative 

damage to macromolecules and, consequently, interfere with vital cellular processes 

(VALENTI et al., 2018). 
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EGCG is able to exert its anti-inflammatory activity by modulating transcription 

and gene expression (CHU et al., 2017)38. An in vitro study showed a reduction in the 

expression of inflammatory factors such as toll-like receptor-4 (Toll 4), nuclear factor 

kappa-B (NF-κB) and inducible nitric oxide synthase (iNOS), by catechin activities, 

combined or individually, as well as downregulated the release of tumor necrosis factor 

(TNF-α), interleukin (IL-1 and IL-6), decreasing inflammation (LAKSHMI et al., 2020). 

Reddy et al. (2020)40 demonstrated that the suppression of the NF-kB pathway at the 

endothelial level indicated the important anti-inflammatory effect of EGCG and its 

therapeutic potential in cardiovascular diseases. It was also observed the inhibition of cell 

migration capacity, myeloperoxidase (MPO) activity and hypochlorous acid (HOCl) 

production and the suppression of ROS, nitric oxide and peroxynitrite production, as well 

as the induction of the activity of antioxidant enzymes and erythroid 2-related factor 2 

(Nrf2 mRNA) levels, consequently, stimulating phagocytic capacity and calcium release in 

vitro (MARINOVIC, 2015). 

Motor alterations, learning difficulties and moderate to severe cognitive deficits 

have already been reported in the literature in patients with Down syndrome (DS) and 

Alzheimer's disease (AD). Diseases where dysfunction of a protein called dual-specificity 

tyrosine-(Y)-phosphorylation regulated kinase 1a (DYRK1A) is found. In animals and 

humans EGCG is able to decrease the activity of DYRK1A by its antioxidant action. The 

inhibitory effect of DYRK1A by the action of EGCG is associated with the control of early 

cellular aging by minimizing mitochondrial dysfunction and decreasing oxidative stress, 

which explains the improvement in cognitive function in patients with SD and AD 

(GONÇALVES, 2021; PERVIN, 2018). 

In AD patients, EGCG would act on neuroinflammation caused by the formation of 

amyloid fibrils that accumulate, resulting in the aggregation of β-amyloid plaques (Aβ) in 

the brain, and by hyperphosphorylation of tau proteins, through its antioxidant, anti-

inflammatory and neuroprotectors of EGCG (CASCELLA et al., 2017; XICOTA et al., 

2017; ZHANG et al., 2020; BIRCH et al., 2014). In the same way that EGCG has its 

positive effects, especially in diseases as AD, Parkinson's, or even as a preventive of 

cardiovascular disease and atherosclerosis (YAMAGATA, 2020). 

The installation of the oxidative stress process results from the existence of an 

imbalance between oxidant and antioxidant compounds. This promotes the excessive 
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generation of free radicals, or a delay in the speed of their removal. Such process leads to 

the oxidation of biomolecules with consequent loss of their biological functions, and/or 

homeostatic imbalance, whose manifestation is the potential oxidative damage against cells 

and tissues (Halliwell, Whiteman, 2004)48. In this context, EGCG is considered one of the 

most important antioxidant catechins for promoting anti-inflammatory properties and has 

been widely used as a strategy to modulate inflammation and oxidative stress (TRAN, 

2013). 

EGCG, in addition to increasing cell viability, decreasing ROS production and the 

expression of endoplasmic reticulum stress markers, improves mitochondrial function, 

attenuates inflammation by inhibiting pro-inflammatory mediators such as 

myeloperoxidases or the cyclooxygenase-2 enzyme (COX-2), through the elimination of 

ROS, promoting a decrease in the transcription of inflammatory factors at the systemic and 

brain level (FRANÇA, 2013; SINGH et al., 2016; CHU et al., 2017). EGCG can also 

induce the production of antioxidant enzymes (SHARMA, 2014; ZANWAR et al., 2014). 

In addition to its anti-inflammatory effect, EGCG increased the activities of 

antioxidant enzymes such as superoxide dismutase and catalase in the brain in multiple 

sclerosis, an autoimmune disease with an inflammatory process of the central nervous 

system (LEVITES, 2002) 53. EGCG also altered the balance between T cell subsets, 

reducing Th1 and Th17 pro-inflammatory T cells and promoting regulatory T cells 

(TREG) with a consequent decrease in the production of interferon gamma (IFN-γ) and IL-

17 (WANG, 2012). 

Rheumatoid arthritis (RA) is an autoimmune and inflammatory disease, which 

means that the immune system attacks the patient's own healthy cells causing inflammation 

in the affected parts of the body, and an RA study evaluating the effectiveness of EGCG 

observed a lower incidence of arthritis and downregulation of the following inflammatory 

mediators IFN-γ, TNF-α, COX-2 (HAQQI, 1999).  

Another action of EGCG is its antiangiogenic power, that is, anti-

neovascularization (FERRARA 2001; LECOUTER, 2003). Angiogenesis depends on the 

proliferation of endothelial cells, which has the characteristic of lining blood vessels. There 

is normal or physiological angiogenesis, for example, when there is a need to repair tissue 

damaged by trauma. However, certain conditions arising from diseases, such as neoplasms, 
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rheumatoid arthritis, FOP, etc., are called pathological angiogenesis (FOLKMAN and 

KLAGSBRUN, 1987). 

In angiogenesis, the vascular endothelial Growth Factor (VEGF) is the pro-

angiogenic factor (SENGER et al., 1983). VEGF is emphasized, among the molecules that 

regulate tumor angiogenesis, (FERRARA, 2001). The authors KONDO et al., (2002), 

reported that green tea, which contains epigallocatechin, which, in addition to suppressing 

tumor cells, also inhibits angiogenesis cells (Rodriguez et al., 2006) 61, ; which was also 

reported by other authors (JUNG and ELLIS, 2001). EGCG inhibits endothelial 

proliferation cells, inhibits VEGF receptor binding, VEGFR-2 phosphorylation, VEGFR-2 

expression and matrix metalloproteinase activity. in endothelial cells, all processes 

involved in angiogenesis (LEE et al., 2004; TANG, MEYDANI, 2001; LAMY et al., 

2002). 

Within this same context, Fibrodysplasia Ossificans Progressiva is a disease that 

develops with an inflammatory process and the formation of ectopic ossifications, and 

within this pathophysiological cascade, angiogenesis and neurogenesis are necessary to 

form ectopic ossifications. Therefore, it can be hypothesized that EGCG could have a 

protective effect in this orphan disease. 

During flare-ups in FOP patients, there is an increase in tissue protein expression 

and in the blood circulation of several inflammatory cytokines (GILROY and 

DEMAEYER, 2015), from tissue destruction by the initial transformation into 

cartilaginous tissue and subsequent ectopic ossification (HILDEBRANd et al., 2017). In 

this context, it is believed that EGCG may have beneficial effects in the patient with FOP, 

who has a complex imbalance of many pro-inflammatory genes such as TNFa and pro-

ossifying genes such as Runx2 (Nascimento et al., 2021) 4, mainly in the pre-

chondrogenesis phase that occurs right after flare-ups. 

 

CONCLUSIONS 

 

EGCG acts as an anti-inflammatory, antioxidant and antiangiogenic agent, acting to 

block pro-inflammatory cytokines. Therefore, EGCG probably has a potential effect in the 

therapeutic application for inflammatory diseases such as FOP. 
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TREG- promoting regulatory T-cells; VEGF - vascular endothelial Growth Factor; 
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