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Herbal plants Herbal plants in Indonesia 

have an important role in traditional 

medicine and public health. The study aims to 

evaluate the effectiveness and mechanism of 

action of curcumin in chronic inflammatory 

therapy. This study uses the Systematic 

Literature Review (SLR) method. This study 

uses a database from Scopus of 9 Scopus 

articles from the range of 2020 to 2025. 

There are three stages carried out in mapping 

the effectiveness and mechanism of action of 

curcumin in chronic inflammatory therapy, 

namely data harvesting, screening data and 

Data Analysis and Visualization. The results 

obtained are that curcumin is effective in 

chronic inflammatory therapy by inhibiting 

the main inflammatory pathways (NF-ƙB and 

JAK/STAT), has antioxidant effects, 

accelerates tissue regeneration, and 

functions as an immunomodulator. However, 

the low bioavailability of curcumin is a major 

challenge in its application. Nanoformulation 

technology and its combination with other 

compounds such as CMPs can improve its 

effectiveness in clinical therapy. The 

implications of this research are directed to 

researchers, the community and the 

government. 
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INTRODUCTION  

Herbal plants in Indonesia have an important role in traditional medicine and public 

health. One of them is turmeric, which contains curcumin content. Curcumin is a 

polyphenol compound found in turmeric (Curcuma longa), which has been used for 

centuries in traditional medicine and as a cooking spice. This compound is known for its 

various biological activities, including antioxidant, anti-inflammatory, and anticancer 

properties, which makes it a promising ingredient in the development of functional 

products for health (Kunnumakkara et al., 2017; Prasad et al., 2014; Xu et al., 2018). 

Curcumin has the ability to suppress cellular signaling pathways involved in 

inflammation, such as NF-κB and COX-2, as well as reduce oxidative stress by 
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eliminating free radicals (Kunnumakkara et al., 2017; Patel et al., 2020; Xu et al., 2018). 

Curcumin can induce growth capture and apoptosis in premalignant and malignant cells, 

making it a potential agent for cancer chemoprevention and chemotherapy. (Fu et al., 

2021; Sharma et al., 2005). Curcumin also shows protective effects against a variety of 

chronic diseases, including diabetes, cardiovascular disease, neurological disease, and 

autoimmune diseases. (Kocaadam & Sanli̇er, 2017; Kunnumakkara et al., 2017; Xu et 

al., 2018). The mechanism of action of curcumin is that curcumin works by modulating 

various cellular signaling pathways and transcription factors, such as PI3K, Akt, mTOR, 

and Nrf2, which play a role in the regulation of inflammation, apoptosis, and cellular 

defense .(Fu et al., 2021; Patel et al., 2020). In addition, curcumin can interact with 

various target proteins through molecular docking, which amplifies its pharmacological 

effects (Fu et al., 2021). Based on some of the sources above, it can be concluded that 

curcumin is a highly biologically active compound with great potential in the prevention 

and treatment of various diseases. 

Curcumin, the main component of turmeric (Curcuma longa), has long been used 

in traditional medicine for its antioxidant, anti-inflammatory, and antimicrobial 

properties. Research shows that curcumin has significant therapeutic potential in 

addressing a variety of health conditions. Curcumin has Antioxidant and Anti-

inflammatory properties by showing anti-inflammatory effects by reducing the number 

of white blood cells and inflammatory mediators such as phospholipase A2 (Memarzia 

et al., 2021). It also inhibits enzymes involved in inflammatory processes such as COX-

2 and iNOS. (Menon & Sudheer, 2007). As an antioxidant, curcumin decreases levels of 

malondialdehydride and nitric oxide, as well as increases levels of thiol, superoxide 

dismutase, and catalase(Memarzia et al., 2021; Menon & Sudheer, 2007) . In addition, 

curcumin also has antimicrobial properties. Curcumin has strong antimicrobial activity, 

although its effectiveness varies depending on the type and strain of microorganism. 

Gram-positive is more sensitive to curcumin than Gram-negative (Adamczak et al., 

2020). 

Curcumin has been used in the treatment of various inflammatory conditions such 

as inflammatory bowel disease, pancreatitis, and arthritis (Jurenka, 2009). However, its 

low bioavailability is a challenge, so research continues to be conducted to improve its 

effectiveness through strategies such as the use of curcumin analogues and exosome 

vesicles(Hsu et al., 2023). Based on some of these sources, curcumin from turmeric has 

great potential as a therapeutic agent thanks to its antioxidant, anti-inflammatory, and 

antimicrobial properties. Although bioavailability challenges still exist, research 

continues to optimize their use in the treatment of various inflammatory and infectious 

diseases. 

Chronic inflammation is a key factor in the development of various degenerative 

diseases such as arthritis, diabetes, cancer, and cardiovascular diseases. The condition is 

characterized by a persistent inflammatory response and tissue destruction, which can 

accelerate the aging process and increase the risk of degenerative diseases. Chronic 

inflammation can be triggered by a variety of factors such as infection, physical 

inactivity, poor diet, environmental toxicity, and psychological stress . (Furman et al., 

2019; Prasad et al., 2012). Chronic inflammation involves activation of inflamsomes and 

a decrease in endogenous anti-inflammatory mechanisms, which can accelerate vascular 

aging and atherosclerosis (Falzone et al., 2023; Liberale et al., 2020). This process can 

also lead to oxidative stress and DNA damage, potentially triggering cancer and other 

age-related disorders (Khansari et al., 2009; Manabe, 2011). Chronic inflammation plays 
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a central role in the development of various degenerative diseases. Understanding the 

mechanisms and risk factors for chronic inflammation can aid in the development of 

effective prevention and treatment strategies, including dietary and lifestyle 

interventions. 

The main mechanism of inflammation involves various cellular and molecular 

components that work together to protect the body and initiate the healing process. Innate 

and Adaptive Immune Systems: Inflammation begins when innate immune cells detect 

infection or injury through pattern recognition receptors (PRRs) that respond to 

pathogen-associated molecular patterns (PAMPs) or damage-associated molecular 

patterns (DAMPs) (Newton & Dixit, 2012). This triggers the activation of transcription 

factors such as NF-κB and IRF that induce genes for enzymes, chemokines, and cytokines 

(Newton & Dixit, 2012).. Inflammatory mediators such as cytokines and chemokines 

play a central role in cell-to-cell communication, initiation, amplification, and regulation 

of inflammatory responses (Megha et al., 2021; Turner et al., 2014). They regulate the 

recruitment and activation of leukocytes that are essential for the removal of foreign 

particles and tissue debris  (Newton & Dixit, 2012). Inflammation is a complex response 

that involves the interaction between innate and adaptive immune systems, inflammatory 

mediators, and cellular and microvascular processes. These mechanisms work together 

to protect the body from infection and injury, as well as initiate the healing process. 

However, chronic inflammation can contribute to a variety of diseases, emphasizing the 

importance of proper regulation of the inflammatory response. 

Curcumin, the active compound in turmeric, is known to have significant anti-

inflammatory effects. Research shows that curcumin can inhibit inflammatory pathways 

by suppressing the expression of transcription factor NF-κB and pro-inflammatory 

enzymes such as COX-2 and iNOS. Anti-Inflammatory Mechanism of Curcumin in 

which Curcumin suppresses the activation of NF-κB, which is an important transcription 

factor in the regulation of pro-inflammatory genes. This is done by inhibiting the activity 

of IκB kinase and Akt, which prevents translocation of NF-κB into the nucleus and 

reduces the expression of genes regulated by NF-κB(Afshari et al., 2023; Aggarwal et 

al., 2006; Buhrmann et al., 2011). Curcumin significantly decreases the expression of 

COX-2 and iNOS, which are key enzymes in the inflammatory process. This decrease 

occurs through inhibition of the MAPK p38 pathway and other signal transductions 

associated with inflammation (Camacho-Barquero et al., 2007; Paulino et al., 2016; Yu 

et al., 2018). Studies show that curcumin may enhance anti-inflammatory effects when 

used in conjunction with other compounds, such as imidazo[1,2-a]pyridine and Allium 

hookeri, by more effectively suppressing the NF-κB/COX-2/iNOS pathway (Afshari et 

al., 2023; S. Lee et al., 2020). Therefore, the purpose of this study is to evaluate the 

effectiveness and mechanism of action of curcumin in chronic inflammatory therapy. 

 

METHODOLOGY  

This study uses the Systematic Literature Review (SLR) method. SLR is a 

synthesis of literature studies that are carried out systematically, clearly, and thoroughly. 

SLRs are often used to conduct thematic analysis, identify major themes and subthemes 

in existing literature, and explore recent trends and developments (Oladimeji et al., 2020). 

The purpose of this method is to help researchers understand more deeply about the 

research that is the subject of the study, including why and how the results of the study 

can be used as a reference for new research. In this study, researchers evaluated the 

effectiveness and mechanism of action of curcumin in chronic inflammatory therapy. This 
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study uses a database from Scopus. There are three stages carried out in mapping the 

effectiveness and mechanism of action of curcumin in chronic inflammatory therapy, 

namely: 

1. Harvesting Data. At this stage, the researcher harvests data by collecting articles 

that have been published and indexed by the Scopus indexing agency. To collect 

publications from this Scopus indexing institution, researchers directly on the Scopus 

database. The search for publications was carried out using the keywords in this study, 

including: "curcumin", "AND chronic", "AND inflammation", and "AND therapy" with 

a time span from 2020-2025. In this data harvest, it is also based on several countries in 

Southeast Asia, such as Indonesia, Malaysia, and Singapore. 

 
  

Figure 1. Results of data harvesting on the Scopus website 

Source: Data Research 

  

From the results of data harvesting (data harvesting), 9 articles were published. 

Furthermore, the researcher downloads all scientific papers in the form of RIS.  Click 

"Select All", then click "Export" and select "RIS Format". Then it will go to the page as 

below 

 
  

Figure 2. How to download RIS on 9 scopus articles 

Source: Data Research  
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2. Data Screening. Based on the results of data collection obtained from the 

Scopus indexing agency, there are 9 publications related to the effectiveness and 

mechanism of action of curcumin in chronic inflammatory therapy during the period of 

2020-2025. 

3. Data Analysis and Visualization. In this stage of data analysis, the researcher 

analyzed the publications obtained from Scopus at the time of data harvesting (data 

harvesting). There are several data related to the published analyzed, such as the 

development of publications per year during the 2020-2025 range. Of the three stages, 

namely the stages of data harvesting, data filtering and data analysis and visualization, it 

can be described as follows: 

 
Picture 3. Design of SLR Methodology on Research related to the effectiveness and 

mechanism of action of curcumin in chronic inflammatory therapy 

Source: Data Research  

 

RESULTS AND DISCUSSION  

1. Publication Development 

The development of publications in Scopus journals related to the effectiveness 

and mechanism of action of curcumin in chronic inflammatory therapy during the period 

of 2020-2025 has increased in 2021, the number of available documents is only 1.  In 

2022, there was an increase in the number of documents to 2. From 2022 to 2025, the 

number of documents will remain constant at 2 per year. After the initial increase from 

2021 to 2022, the number of documents produced each year remains stable at 2 documents 

per year until 2025. There has been no significant spike or decrease in the number of 

documents after 2022. 

•data collection 
from the scopus 
database with 
keywords:  
“curcumin”, “AND 
chronic”, “AND 
inflammation”, 
dan “ AND 
therapy” 

•Periode : 2020-
2025

•Language : English

Harvesing Data

•the selection of 
data with the 
selected 
publication criteria 
is a topic related to 
the effectiveness 
and mechanism of 
action of curcumin 
in chronic 
inflammatory 
therapy in the 
formof an article

Screening Data

• SLR ( Selective 
Literature Review) 
analysis

• Deskriptive 
analysis

Data Visualization 
and Analysis
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Figure 4. Publication Development Based on Scopus Data for the 2020-2025 

Period Data  

Source: Scopus 2025 

The graph above illustrates the list that after an increase in 2022, document 

production has remained consistent. It could be that this reflects stability in research or 

document production in that time frame. When linked to the context of research or analysis 

of documents in a particular field, there may be policy factors, resources, or research 

trends that keep the number of documents at the same number for several years. 

2. Afiliation of the country producing acientific Journal 

The affiliation of countries producing scientific works is within the scope of 

countries in Southeast Asia, such as Indonesia, Malaysia, and Singapore. Based on the 

resulting graph, it shows the distribution of documents based on affiliation. Each 

institution in the graph has the same number of documents, which is 1 document. No 

institution dominates in the number of publications, so the distribution of documents is 

relatively even among various institutions. 

Various institutions from different countries are involved in this publication, 

including Universidad de Concepción, Universiti Putra Malaysia, Indian Council of 

Agriculture, UCSI University, and others. This indicates that the research related to the 

analyzed documents involves international collaboration or has a global scope. 
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Figure 5. Affiliation of Scientific Producing Countries Based on Scopus Data 

Source: Data Scopus 2025 

No one institution has had more publications than the other, suggesting that this 

research may be scattered and not concentrated in a single university or research 

institution. It could also indicate that each institution has only a limited contribution in the 

number of publications analyzed. Based on the graphic image above, it can be concluded 

that this graph shows an even distribution in research contributions from various 

institutions. International collaborations seem to be quite extensive, but no single 

institution dominates in the number of publications. If you want to see the specific impact 

or role of each institution, it is necessary to conduct further analysis of the content of the 

document and the quality of its contribution.  

3. Most Cited Articles 

Based on data harvesting, screening, and processing from the Scopus database on 

the effectiveness and mechanism of curcumin in chronic inflammatory therapy, nine 

journal publications were identified during the 2020–2025 period. As shown in Table 1, 

these publications explore the role of curcumin in managing chronic inflammation and its 

underlying mechanisms of action. 

 

Tabel 2. Summary of the review literature 

N

o 

Reference Heading Study Focus Method and 

Sample 

Result 

1 (Ismail et 

al., 2025) 

Polyphenols 

mitigating 

inflammator

y 

mechanisms 

in 

inflammator

y bowel 

disease 

Polyphenols 

mitigating 

inflammatory 

mechanisms 

in 

inflammatory 

bowel disease 

(IBD) 

The research 

method used in 

this study is an 

experimental 

method. 

Processes that 

polyphenols, 

such as 

curcumin, 

Polyphenols have 

potential therapeutic 

benefits by inhibiting 

cytokine production and 

immune cell activation 

through specific 

pathways. Preclinical 

studies suggest they 

may help reduce 
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(IBD): focus 

on the NF-

ƙB and 

JAK/STAT 

pathways 

EGCG, 

resveratrol, 

and quercetin, 

perform to 

reduce 

inflammation 

intestinal inflammation. 

However, further 

clinical research is 

necessary to assess their 

effectiveness in treating 

IBD, particularly 

concerning their long-

term safety and 

bioavailability. 

2  (Liao et 

al., 2025) 

Natural 

Products for 

the 

Management 

of Asthma 

and COPD 

Management 

of Asthma 

and COPD 

Method type: 

Experimental 

in preclinical 

model and 

clinical trial 

sample: natural 

compounds 

Many natural products 

show promise for the 

treatment of asthma and 

COPD. Various natural 

compounds, such as 

terpenes, polyphenols, 

alkaloids, fatty acids, 

polyketides, and 

vitamin E, have 

demonstrated 

effectiveness against 

asthma and COPD, as 

well as their 

exacerbations, in both 

preclinical models and 

clinical trials. 

3. (Azzini et 

al., 2024) 

Neuroprotect

ive and anti-

inflammator

y effects of 

curcumin in 

Alzheimer's 

disease: 

Targeting 

neuroinflam

mation 

strategies 

Neuroprotecti

ve and anti-

inflammatory 

effects of 

curcumin 

Metode 

penelitian : 

studi literature 

dalam 10 tahun 

terakhir . 

The review 

methodology 

included 

sourcing 

articles from 

specialized 

databases 

using specific 

medical 

subject 

headings terms 

to ensure 

precision and 

relevance. 

Curcumin exhibits 

strong neuroprotective 

effects by regulating 

neuroinflammatory 

pathways, neutralizing 

reactive oxygen 

species, and 

suppressing pro-

inflammatory cytokine 

production. However, 

its therapeutic potential 

is hindered by low 

bioavailability and a 

lack of extensive 

human clinical trials. 

Nonetheless, curcumin 

holds promise as a 

complementary 

treatment for 

Alzheimer's disease due 

to its diverse 
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neuroprotective 

properties. 

4. (Mustofa 

et al., 

2024) 

Combination 

of 

curcuminoid 

and collagen 

marine 

peptides for 

healing 

diabetic 

wounds 

infected by 

methicillin-

resistant 

Staphylococ

cus aureus 

Combination 

of 

curcuminoid 

and collagen 

marine 

peptides 

Metode yang 

digunakan 

metode 

eskperimental . 

Materials and 

Methods: 

Hydrolacin-

gels were 

prepared by 

homogenizing 

curcuminoid 

nanoemulsions 

and CMPs. 

The evaluation 

of preparation 

includes 

stability tests 

and 

antibacterial 

activity tests. 

Hydrolacin-gel was 

developed by 

incorporating 

curcuminoid 

nanoemulsion 

(enhancing water 

solubility) and CMPs in 

three formulations: 

formula 1 (1:2 ratio, 

curcuminoid 43.3 mg 

and CMPs 5.58 mg), 

formula 2 (1:1 ratio, 

curcuminoid 86.8 mg 

and CMPs 3.72 mg), 

and formula 3 (2:1 

ratio, curcuminoid 

130.2 mg and CMPs 

1.87 mg), based on the 

effective doses of 

curcuminoid (200 

mg/kg BW) and CMPs 

(0.9 g/kg BW). 

Hydrolacin-gel 

exhibited potent 

antibacterial activity 

against MRSA, 

promoted wound tissue 

repair, and mitigated 

oxidative stress caused 

by inflammation in 

MRSA-infected 

diabetic wounds. 

Among the 

formulations, formula 3 

(curcuminoid:CMPs = 

2:1) showed the highest 

efficacy in promoting 

wound healing. 

5.  (Wardani 

et al., 

2023) 

Treatment of 

the common 

cold with 

herbs used in 

Ayurveda 

and Jamu: 

Pengobatan 

flu dengan 

herbal yang 

digunakan 

dalam 

Method: An 

expert 

roundtable 

discussion 

comprising 

specialists in 

In the absence of 

specific antiviral 

treatments, managing 

the common cold 

primarily focuses on 

personal hygiene and 
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monograph 

review and 

the science 

of ginger, 

liquorice, 

turmeric and 

peppermint 

Ayurveda 

dan Jamu 

Ayurveda, 

Jamu, 

pharmacology 

and surgery 

along with a 

literature 

review was 

conducted to 

evaluate the 

use of four 

herbs - ginger, 

liquorice, 

turmeric and 

peppermint 

symptom relief. Herbal 

medicines have long 

been used across 

various cultures 

worldwide. However, 

despite their increasing 

acceptance, there is a 

perception that 

healthcare providers 

show limited interest, 

which may discourage 

patients from discussing 

their use. Additionally, 

insufficient education 

and training on herbal 

medicine could further 

contribute to the 

communication gap 

between patients and 

healthcare providers, 

potentially affecting 

effective management. 

6. (Wong et 

al., 2023) 

Senotherape

utics for 

mesenchyma

l stem cell 

senescence 

and 

rejuvenation 

mesenchymal 

stem cell 

senescence 

and 

rejuvenation 

from 

Senotherapeu

tics 

Method: 

literature 

review 

Mesenchymal stem 

cells (MSCs) are prone 

to replicative 

senescence and a 

decline in function, 

limiting their 

effectiveness in 

regenerative medicine. 

Senotherapeutics, 

which include senolytic 

and senomorphic 

agents, target cellular 

senescence by inducing 

apoptosis and reducing 

chronic inflammation 

associated with the 

senescence-associated 

secretory phenotype 

(SASP). As a result, 

senotherapeutics have 

the potential to delay 

aging-related 

degeneration. 
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7.  (Hemrajan

i et al., 

2022) 

Overcoming 

drug 

delivery 

barriers and 

challenges in 

topical 

therapy of 

atopic 

dermatitis: A 

nanotechnol

ogical 

perspective 

barriers and 

challenges in 

topical 

therapy of 

atopic 

dermatitis 

Method : 

literature 

review 

Atopic dermatitis (AD) 

is an inflammatory 

condition characterized 

by impaired epidermal 

barrier function and T 

helper 2 (Th2) immune 

responses. The 

complexity and 

heterogeneity of the 

disease pose challenges 

to the optimal use of 

existing topical and 

systemic treatments but 

also drive the 

development of 

advanced therapeutic 

options. Additionally, 

innovative nanocarrier-

based drug delivery 

systems offer a 

promising strategy to 

overcome the 

limitations of 

conventional and 

traditional therapies by 

enhancing targeted 

delivery to affected 

cells. 

8. (Butnariu 

et al., 

2022) 

Bioactive 

Effects of 

Curcumin in 

Human 

Immunodefi

ciency Virus 

Infection 

Along with 

the Most 

Effective 

Isolation 

Techniques 

and Type of 

Nanoformula

tions 

Bioactive 

Effects of 

Curcumin in 

Human 

Immunodefic

iency Virus 

Infection 

Method : 

Literature 

review 

Curcumin (CUR), a 

polyphenol derived 

from Curcuma longa, 

has gained significant 

research interest due to 

its antimicrobial, anti-

inflammatory, 

antioxidant, 

immunomodulatory, 

and antiviral properties. 

It also exhibits anti-

HIV activity by 

potentially inhibiting 

gp120 binding, 

integrase, protease, and 

topoisomerase II 

functions, while 

providing protection 

against HIV-associated 
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diseases. However, its 

therapeutic efficacy is 

limited by poor water 

solubility, rapid 

metabolism, and 

systemic elimination. 

Nanoformulations have 

shown promise in 

enhancing curcumin’s 

bioavailability and 

improving its 

effectiveness as an anti-

HIV agent. 

9. (Heng et 

al., 2021) 

Understandi

ng lung 

carcinogenes

is from a 

morphostatic 

perspective: 

Prevention 

and 

therapeutic 

potential of 

phytochemic

als for 

targeting 

cancer stem 

cells 

Prevention 

and 

therapeutic 

potential of 

phytochemic

als for 

targeting 

cancer stem 

cells 

Method : 

literature 

review 

This study explores the 

chemopreventive and 

anticancer properties of 

nine well-researched 

phytochemical 

compounds—curcumin, 

resveratrol, quercetin, 

epigallocatechin-3-

gallate, luteolin, 

sulforaphane, berberine, 

genistein, and 

capsaicin—focusing on 

their mechanisms of 

action in lung cancer 

and their potential 

clinical applications. 

Based on Table 2, it shows that curcumin is proven to have high effectiveness in 

overcoming chronic inflammation, both through inflammatory pathway inhibition (Ismail 

et al., 2025)mechanisms, antioxidant effects, and increased tissue regeneration. With a 

wide range of benefits in chronic diseases involving systemic inflammation and oxidative 

stress. However, from this data, further formulation development is still needed so that it 

can be widely applied in the medical world. 

 

DISCUSSION 

Effectiveness and mechanism of action of curcumin in chronic inflammatory 

therapy 

The study examined the efficacy and mechanisms of curcumin in the treatment of 

chronic inflammatory conditions.  The following is a discussion of the table analysis 

related to the effectiveness and mechanism of action of curcumin in chronic inflammatory 

therapy from 9 Scopus journals. 

1. Effectiveness of curcumin in chronic inflammatory therapy 

From several studies in the table, curcumin is proven to have high effectiveness 

in overcoming chronic inflammation, both through inflammatory pathway inhibition 
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mechanisms, antioxidant effects, and increased tissue regeneration. Some of the results 

of the study showed: 

a. (Ismail et al., 2025) : Curcumin can inhibit the synthesis of pro-inflammatory 

cytokines and reduce immune cell activation through the NF-ƙB and JAK/STAT 

pathways, which play an important role in inflammatory diseases such as 

Inflammatory Bowel Disease (IBD). 

b. (Azzini et al., 2024) : Curcumin has neuroprotective and anti-inflammatory effects 

on Alzheimer's disease by inhibiting the production of pro-inflammatory 

cytokines and capturing free radicals that cause oxidative stress in the brain. 

c. (Mustofa et al., 2024) : The combination of curcuminoids with collagen marine 

peptides (CMPs) in the form of Hydrolacin-gel showed effectiveness in healing 

diabetic wounds infected with Methicillin-resistant Staphylococcus aureus 

(MRSA) by suppressing inflammation and promoting tissue regeneration. 

d. (Butnariu et al., 2022): Curcumin has immunomodulatory and anti-inflammatory 

effects in patients with HIV infection, but its effectiveness is limited by its low 

bioavailability, so nanoformulation technology is needed to improve its 

effectiveness. 

Curcumin intake has been shown to significantly reduce levels of C-reactive 

protein (CRP), interleukin 6 (IL-6), and tumor necrosis factor α (TNF-α), which are 

key markers of inflammation (Hosseini et al., 2024; Y.-M. Lee & Kim, 2024). It also 

demonstrates antioxidant properties, reducing oxidative stress markers like 

malondialdehyde (MDA) and increasing antioxidant defenses such as superoxide 

dismutase (SOD) (Da Paz Martins et al., 2024; Hosseini et al., 2024; Pourhabibi-

Zarandi et al., 2024). Curcumin is a promising natural compound for the treatment of 

chronic inflammatory conditions due to its anti-inflammatory and antioxidant 

properties. Its effectiveness is enhanced when combined with piperine, although 

challenges with bioavailability remain. Further research and development of targeted 

delivery systems could enhance its therapeutic potential. 

 

2. Curcumin's Mechanism of Action in Overcoming Chronic Inflammation 

Based on the analysis of various studies, the mechanism of action of curcumin in 

chronic inflammatory therapy can be explained as follows: 

a. Inhibition of Inflammatory Pathways (NF-ƙB and JAK/STAT) 

o Curcumin works by inhibiting the activation of NF-ƙB, a transcription factor 

that plays a role in the production of pro-inflammatory cytokines such as 

TNF-α, IL-1β, and IL-6. 

o In cases of IBD and neurodegenerative diseases, curcumin also suppresses 

the JAK/STAT pathway, which is responsible for the differentiation and 

activation of immune cells. 

b. Antioxidant Effects and Reduction of Oxidative Stress 

o Curcumin has the ability to capture free radicals and increase antioxidant 

enzymes such as SOD (superoxide dismutase) and GPx (glutathione 

peroxidase). 

o This mechanism is particularly beneficial in neurodegenerative conditions 

(Alzheimer's) and chronic wounds in diabetes, where oxidative stress plays a 

role in cell damage and inflammation. 

c.  Tissue Regeneration and Wound Healing 



 

34                                                                    Pharmacopeia, Vol. 2 No.1, March 2025  

o In the case of diabetic wounds infected with MRSA, curcumin combined with 

CMPs is able to increase fibroblast proliferation and re-epithelialization. 

o These compounds help suppress the excessive inflammatory response, which 

usually inhibits the healing process of chronic wounds. 

d. Imunomodulasi dan Potensi Antiviral 

o Curcumin has an immunomodulatory effect by balancing adaptive and innate 

immune responses. 

o In HIV infection, curcumin inhibits the activity of viral enzymes (integrase, 

protease, topoisomerase II) and protects against HIV-related diseases by 

suppressing systemic inflammation. 

e. Curcumin is effective in chronic inflammatory therapy by inhibiting major 

inflammatory pathways (NF-ƙB and JAK/STAT), has antioxidant effects, 

accelerates tissue regeneration, and functions as an immunomodulator. 

f. However, the low bioavailability of curcumin is a major challenge in its 

application. Nanoformulation technology and its combination with other 

compounds such as CMPs can improve its effectiveness in clinical therapy. 

NF-κB Signaling Pathway: Curcumin inhibits the activation of the NF-κB 

signaling pathway, which plays a crucial role in inflammatory responses. This inhibition 

is achieved by downregulating sphingosine kinase 1 (SphK1) and binding directly to NF-

κB, thereby reducing the expression of inflammatory cytokines such as TNF-α, IL-1β, 

and IL-8(Yang et al., 2024; Zhang et al., 2025). Curcumin significantly reduces the 

production of pro-inflammatory cytokines, including TNF-α, IL-6, and IL-1β, which are 

critical in chronic inflammatory conditions. This effect is observed across various studies 

and is enhanced when curcumin is combined with piperine, which increases its 

bioavailability (Hosseini et al., 2024; Y.-M. Lee & Kim, 2024; Mancillas-Quiroz et al., 

2024). Curcumin's ability to modulate key inflammatory pathways and cytokine 

production underlies its potential as a therapeutic agent for chronic inflammation. Its 

effects are enhanced by improving bioavailability, such as through co-administration with 

piperine. These mechanisms highlight curcumin's promise in treating various 

inflammatory and autoimmune conditions. This analysis shows that curcumin has great 

potential as a natural anti-inflammatory therapy, but still needs further formulation 

development to be widely applied in the medical world. 

 

 

CONCLUSION  

Based on the research with the SLR method that has been carried out, it can be 

concluded that curcumin is effective in chronic inflammatory therapy by inhibiting the 

main inflammatory pathways (NF-ƙB and JAK/STAT), has antioxidant effects, 

accelerates tissue regeneration, and functions as an immunomodulator. However, the 

low bioavailability of curcumin is a major challenge in its application. 

Nanoformulation technology and its combination with other compounds such as CMPs 

can improve its effectiveness in clinical therapy. 

Research Implication 

The implications of this research are; 

1. For researchers  
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Encourage collaboration between researchers, medical personnel, and the herbal 

medicine industry to develop products based on scientific research. 

2. For the public,  

Education about the benefits and use of herbal medicines in a safe way and increasing 

the consumption of natural health products as a preventive step in maintaining health. 

3. For the government 

Government support in the development of medicinal plant-based medicines to 

increase public access to natural medicine. 
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