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Coronavirus Disease (COVID-19) is an infectious disease that has a high fatality rate and 

is spreading quickly throughout the world. The WHO claims that SARS-CoV-2, a brand-

new coronavirus strain, is to blame for this outbreak (Severe Acute Respiratory 

Syndrome Corona Virus-2) and that COVID-19 must be treated with both conventional 

medical therapy and a combination of modern medicine. The technique of this study, a 

review of the literature, focused on numerous investigations looking at the potential of 

curcumin molecules from turmeric to cure the COVID-19 disease. Primary data for 

scientific papers is gathered from national and international journals through searches on 

electronic search engines like Google Scholar, Sciencedirect, or PubMed and selected 

publications are assessed, evaluated, and interpreted by authors. Turmeric contains 

substances that are immune system boosters, anti-inflammatory, antitumor, antiviral, and 

antioxidants. Curcumin may prevent a number of viral infections, according to evidence. 

In vitro testing has shown that the SARS-CoV virus is resistant to curcumin's antiviral 

properties. It's possible that curcumin can halt viral replication. Curcumin has the 

potential to treat COVID-19 effectively. Curcumin has antiviral activity that can fight the 

SARS-CoV-two virus. Treatment with curcumin can change the virus top protein 

structure, preventing the virus from entering the body and from budding. Future study on 

the use of curcumin as SARS-Cov-2 virus inhibitory agent is necessary in order to employ 

it as a novel and long-lasting therapy option for Covid-19 patients. 
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1. INTRODUCTION

Coronavirus Disease (COVID-19) is an infectious disease 

that has a high fatality rate and is spreading quickly throughout 

the world. Acute respiratory distress syndrome, pneumonia, 

and other serious illnesses, as well as asymptomatic upper 

respiratory tract infections, are possible COVID-19 clinical 

symptoms [1-3]. According to the WHO, SARS-CoV-2, a new 

strain of the coronavirus, is to blame for this outbreak (Severe 

Acute Respiratory Syndrome Corona Virus-2) [4]. According 

to sources, this disease first appeared in China's Wuhan region 

at the end of 2019 and has since spread to almost every country 

in the world, including Indonesia [5-8]. Based on the 

Autoregressive vector model, it estimates the number of cases 

and deaths of COVID-19. These estimates reveal an increasing 

number of infections and deaths from COVI-19 [9]. According 

to research and an evolutionary study, SARS-CoV-2 is 

believed to have bats as its primary natural host and that it 

might be transferred from bats to people via an unnamed 

intermediate host (zoonotic). It is now known that this virus 

attaches to the receptor Angiotensin Converting Enzyme 2 

(ACE2) to infect individuals [8-11]. S (spike) protein helps the 

corona virus attach to ACE2 in human host cells so that it can 

begin its life cycle with the aid of Main Protease (MPro) in its 

replication process [12]. The Chinese authorities verified that 

this virus can spread from person to person in January 2020. 

Airborne droplets from coughing, sneezing, and touch can 

spread this illness [13]. Since the corona virus can 

occasionally evolve inside of people and become extremely 

contagious, it has a respectable capacity for survival in dry 
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environments [14]. A virus belonging to the genus 

Betacoronavirus is SARS-CoV-2. At first, four strains of this 

genus were recognized: HKU1, MERS-CoV, OC43, and 

SARS-CoV. Despite the fact that SARS-CoV-2 is the fifth 

strain of this species to be identified as having the ability to 

cause pneumonia [15]. The SARS-CoV-2 virus has an 

envelope and is a member of the Coronaviridae family. This 

envelope shape in viruses is crucial for some phases of the 

viral life cycle [16]. According to a genomic analysis, the 

Middle East Respiratory Syndrome Coronavirus and 

SARSCoV-2 are similar to the previous Corona viruses 

(MERS-CoV) [17]. Chloroquine and hydro chloroquine can 

stop viruses from entering host cells by lowering host receptor 

activity, protein rearrangement processes, and the acidity of 

the host cell environment. These substances also strengthen 

the immune system by enhancing cytokine production [18]. 

Through suppression of 3-chymotrypsin-like protease 

(3CLpro), an enzyme involved in virus growth, an antiviral 

that the FDA has licensed for use to treat HIV displays in vitro 

action against the Corona virus [19]. A recent in vitro study 

found that favipiravir and remdesivir dramatically reduced 

SARS-CoV-2 infection in healthy Vero E6 cells [20]. Many of 

these antiviral medications, including hydroxychloroquine, 

have reportedly been tested on SARS-CoV-2 patients, 

according to recent studies [21]. Ribavirin, Lopinavir, and 

Ritonavir [22], Remdesivir [23] and Tocilizumab [24]. In 

general, hydroxychloroquine is preferred over chloroquine 

because it has less tendency to produce cardiotoxicity [25]. In 

the early period of the COVID-19 pandemic, several studies 

showed that concomitant use of hydroxychloroquine and 

azithromycin could lead to a marked decrease in viral load [26]. 

However, based on evaluations of previous studies it is 

estimated that the likelihood of adverse cardiac events 

associated with this drug is estimated. So that the search for 

and development of new drugs in the treatment of COVID-19 

continues [27]. Symptoms of this virus in patients often 

include a dry cough, sore throat, fever, and shortness of breath 

[28]. It takes a long time to produce a vaccine to treat illness 

due to the virus's capacity for mutation [29]. The Ministry of 

Health claims that since the virus self-medicates, individuals 

with robust immune systems can recover from this viral 

infection without the need for special care [30]. The immune 

system protects the body from infections brought on by 

bacteria, viruses, and parasites as well as other foreign 

substances [31]. Because of this, maintaining a robust immune 

system at this time is crucial for preventing viral infections in 

the body [32]. Maintaining the consumption of nutrients in 

food, especially those containing vitamins, minerals, and 

antioxidants, is one of the ways to increase immunity (immune 

system). Minerals can function as coenzymes, cofactors, and 

antioxidants that boost the immune system, while vitamins aid 

in the body's efficient metabolism and easy absorption of 

nutrients [33]. Needed vitamins, minerals, and antioxidants 

can be received through food made from either plants or 

animals. In the current scenario, traditional medical therapy 

and a combination of modern medicine are required for the 

treatment of COVID-19. Compared to therapies that simply 

employ modern medication, the use of herbal medicines can 

speed up the course of treatment [34]. Due to the risks and 

adverse effects of utilizing synthetic chemical pharmaceuticals, 

plants are now the primary source of medicines in the health 

sector. The need for herbal medications that permit the 

production of local medicinal plants is rising on a global scale 

[35]. There is mounting evidence that herbal substances have 

antiviral properties [36]. The bioactive component of turmeric 

is called curcumin [37] are effective illustrations of 

phytochemicals with many mechanisms of action. Curcumin 

has been approved by the US Food and Drug Administration 

(FDA). Curcumin has been shown to have curative and 

preventative properties against a number of diseases, including 

cancer, inflammatory diseases, neurological disorders, 

cardiovascular issues, lung issues, and metabolic disorders, in 

more than 300 clinical investigations [38]. In the therapy of 

COVID-19, curcumin may function as a potential inhibitor of 

the virus-host interaction (receptor protein-ACE2) at the point 

of human entrance as well as an attenuator by altering the pro-

inflammatory effect of the Angiotensin II-AT1 receptor 

signaling pathway [39]. 

Curcumin is an immunomodulatory substance that inhibits 

the replication and entry of the SARSCoV-2 virus into host 

cells as well as the pathophysiological symptoms of COVID-

19. Curcumin has been shown to be effective against 

inflammatory conditions, coagulation issues, and respiratory 

ailments (including infections with influenza and other 

coronaviruses) in previous experimental studies. Due to 

curcumin's adaptable and promising therapeutic potential in 

COVID-19, curcumin clinical trials are essential [40, 41]. 

Curcumin can help strengthen the immune system's defenses 

against viruses by having specific antiviral capabilities against 

enveloped RNA viruses. The results of earlier investigations 

also showed that curcumin has a wide range of biological and 

pharmacological activities, ranging from antiviral to anti-

inflammatory with no toxicity [42, 43].  

The goal of this study was to perform a more thorough 

analysis into the potential of curcumin compounds from the 

turmeric plant to cure COVID-19, as a crucial foundation for 

the creation of COVID-19 medications. 

 

 

2. METHODS 

 

This study used a literature review as its method and 

concentrated on many studies concerning the possibility of 

curcumin compounds to treat COVID-19 illness. Primary data 

for scientific papers is gathered from national and international 

journals through searches on electronic search engines like 

Google Scholar, ScienceDirect, or PubMed. Selected 

publications are assessed, evaluated, and interpreted by 

authors. The author's viewpoint on the possibility of the 

curcumin components in turmeric as a COVID-19 treatment is 

reflected in this perspective. 

 

 

3. THE SUBSTANCES FOUND IN TURMERIC 

 

Turmeric contains substances that are immune system 

boosters, anti-inflammatory, antitumor, antiviral, and 

antioxidants [44]. An analysis of turmeric simplicial powder's 

chemical composition revealed that its primary components 

were curcuminoid chemicals, fatty oils, and essential oils. 

Chemical analyses of different turmeric simplicial revealed 

that the chemical composition of the turmeric plant was 60-70 

percent curcuminoid chemicals, 4.2 to 14 percent essential oil, 

and 4.4 to 12.7 percent fatty oil [45-47]. Three curcuminoid 

chemicals make up the bulk of turmeric: Curcumin, also 

known as 1,7-bis(4-hydroxy-3-methoxyphenyl)- 1,6-

heptadiene-3,6-dione, is a compound with a number of 

biological functions. 1-(4-hydroxy-3-methoxyphenyl) -7-(4-
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hydroxyphenyl) 1,6-Heptadiene-3,5-dione and 1,7-

bisdemethoxycurcumin (4-hydroxyphenyl) 1,6-Heptadiene-

3,5-dione, also known as bisdemethoxy curcumin [48]. There 

are other chemicals, such as 4-(3-methoxy-4-hydroxyphenyl)-

2-oxoenbutanyl 3-(3-methoxy- 4-hydroxyphenyl), that are 

derivatives. Called propenoate or 1,7-bis calebin A (4-

hydroxy-3-methoxyphenyl) - \s1,4,6-heptatriene-3-one,1-

hydroxy-1,7-bis(4hydroxyphenyl)-3-methoxyphenyl) the 3.5-

dione of 1,7-bis-6 heptene (4-hydroxyphenyl) 1,7-bis (1-

heptene-3,5-diones), 1,5-bis (1,4,6-heptatriene-3-ones), and 

1,4-hydroxyphenyl (1,7) (4-hydroxy-3-methoxyphenyl) -1,4-

pentadiene-3-on [49]. Curcuminone and dehydrocurdion were 

also found in the MeOH extract of the turmeric rhizome, in 

addition to curcuminoids (4S,5S) Some of the substances that 

are found in turmeric include curcumenol, isoprocurcumenol, 

zedoaronediol, procurcumenol, epiprocurcumenol, 

germacron-13-al, bisabola-3,10-diene-2-one, bisabola-3,10-

diene, bisacumol, bisacurone, 4-hydroxy-bisabola-2,10-diene-

9-one, and procurcuma [50]. The three distinct curcuminoid 

compounds are curcumin, demethoxycurcumin, and 

bisdemethoxycurcumin [51]. The IUPAC nomenclature for 

the chemical compound curcumin is 1,7-bis (4-hydroxy-3-

methoxyphenyl)-1,6-heptadiene-3,5-dione. Having anti-

inflammatory, antioxidant, and anti-cancer characteristics, it is 

an amphipathic molecule. A lipophilic methine segment 

encircles the polar core of the segment. Curcumin's dicarbonyl 

group, which serves as both a phenylhydroxyl group and a 

methoxy group, encourages the insertion and acceptance of H-

bonds [52]. Several viruses, including hepatitis, influenza, 

Zika, chikungunya, HIV, herpes, and human papillomavirus 

(HPV) viruses, are said to be susceptible to the antiviral 

activities of curcumin compounds [53, 54]. Without being 

resistant to curcumin, curcumin compounds can directly 

combat H6N1 and H1N1 virus infection by preventing viral 

attachment and decreasing hemagglutination [55]. 

Additionally, computational studies have shown through 

molecular simulations that curcumin can directly bind to the 

SARS-CoV-2 virus' ACE2 receptor and S protein, inhibiting 

the virus' ability to connect to human host cells [56]. Due to its 

high fat solubility, the antioxidant chemical curcumin reacts 

with lipid radicals on cell membranes to produce phenoxyl 

radicals [57]. 

 

3.1 Antiviral using curcumin 

 

Curcumin may prevent a number of viral infections, 

according to evidence. Dengue, Zika, and Chikungunya 

viruses as well as the influenza A virus (IAV) [58] are 

prevented from attaching to host cells by curcumin. Hepatitis 

C viral entrance is inhibited by curcumin (HCV) [59] human 

norovirus (HuNoV) [60] hemorrhagic septicemia (HSV) and 

bovine herpesvirus 1 (BHV-1). Curcumin also prevents the 

transcription of the respiratory syncytial virus (RSV) and the 

replication of viral genomes [61] and Japanese encephalitis 

virus (JEV) [62] and stop the Epstein-Barr virus from 

assembling and translating (EBV) [63] human 

cytomegalovirus (HCMV) [64] and human immunodeficiency 

virus (HIV) [65, 66]. Due to curcumin's antiviral effect, which 

inhibits HIV-1 integrase with an IC50 value of 40 M, 

derivative compounds of curcumin have been proposed as 

anti-AIDS drugs. According to data, curcumin may prevent 

the HIV-1 integrase protein from replicating [67]. Curcumin's 

capacity to interact with a variety of molecular sites and 

consequently set off cellular signaling pathways including 

death and inflammation leads to its pleiotropic effect on 

viruses. A number of proteins, including DNA polymerase, 

thioredoxin reductase, protein kinase (PK), tubulin, and 

lipoxygenase, are directly impacted by curcumin, according to 

earlier studies (LOX). Curcumin also alters intercellular 

signaling pathways, reducing NF-B and PI3K/Akt signaling, 

both of which are necessary for effective viral replication. 

Additionally, it disrupts key viral replication processes like 

viral attachment and genome replication, which slows viral 

growth. Additionally, it influences cellular alterations that are 

post-transcriptional and post-translational [68-71]. It has been 

shown that curcumin therapy changes the surface protein 

structure of the virus, blocking virus entry and virus budding. 

Curcumin also has an impact on membrane proteins through 

molecular docking with target receptors such the SARS-CoV-

2 protease, spike glycoprotein-RBD, and PD-ACE2, which are 

thought to be more crucial in viral infection than ligands or 

drugs. Among these receptors are the SARS-CoV-2 protease, 

spike glycoprotein-RBD, and PD-ACE2. The references show 

that some compounds, including curcumin, can bind to 

particular receptors [72]. The entire set of enzymes required 

for viral replication is not present in viruses. Cellular 

machinery is used by viruses for their metabolism and 

reproductive operations. Antiviral drugs must prevent the 

virus from spreading while without damaging healthy cells. 

Potential treatment targets for viral replication include 

attachment, penetration, uncoating, genome replication, and 

gene expression. Curcumin has a number of recognized 

actions, including preventing viral infection by destroying 

viral components needed for viral replication and preventing 

viral penetration [73]. 

 

 

4. CURCUMIN'S ANTIVIRAL EFFECT AGAINST 

SARS-COV-2 BASED ON IN SILICO STUDIES 

 

The immunological human host receptors for COVID-19 

that are the subject of the current investigation are angiotensin-

converting enzyme (ACE)-2, interleukin (IL)-1b, IL-6, tumor 

necrosis factor-alpha (TNF-a), and protease-activated receptor 

(TNF-a). In order to avoid viral contamination and manage 

excessive production of the early clinical response to COVID-

19, PAR)-1 uses a derivative of curcumin. Infection will be 

reduced and a variety of problems brought on by this protein 

will be screened for in COVID-19 patients by targeting this 

host protein, using an in silico methodology to demonstrate. 

Eleven of the twenty curcumin analogues that were docked 

against five different human host receptor targets interacted 

more favorably at the active site. The COVID-19 human host 

binding target (ACE-2) for the virus works well with its 

clinical inflammatory receptors (IL-1b, IL-6, TNF-a, and 

PAR-1), which have a kcal/mol range of 5.0 to 8.3. Out of all 

the tested curcumin analog target complexes, 

hydrazinocurcumin demonstrated the strongest binding 

affinity for the target proteins ACE-2 and PAR-1, with 

docking values of 8.3 and 6.9 kcal/mol, respectively. 

Hydrazinocurcumin showed three hydrogen bonding 

interactions at the amino acid residues (his195, gln102, and 

trp566) in the ACE-2 binding pocket. While Lys158 and 

His255 interact with the target protein molecule PAR-1 in 

different ways—with Lys158 forming double hydrogen bonds 

and His255 interacting with PAR-1 through single hydrogen 

and covalent bonds—hydrazinocurcumin interacts with 

Lys158. The least-affinity binding of the final five chosen 
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curcumin derivatives to the chosen host protein was revealed 

by density functional theory (DFT) research [74]. 

Overall, curcumin may be useful in the management of viral 

epidemics like COVID-19 and other enveloped viral diseases. 

There is space for improvement in antiviral strategies since 

viruses can interact with their cellular receptors, allowing them 

to enter cells and proliferate in intricate ways. Here, we discuss 

how curcumin and its derivatives, which are components of 

turmeric, can suppress enveloped viruses. It works to prevent 

the virus from adhering to the cell surface. The coronavirus is 

susceptible to curcumin, just as many other enclosed viruses. 

The discovery of the mechanism by which curcumin inhibits 

the coronavirus has reached its zenith [75]. 

Based on its projected binding site's predicted minimum 

binding energy to the chosen protein target. The 11 chosen 

ligands had outstanding pharmacokinetic qualities according 

to the ADME component analysis. All 11 of the chosen 

curcumin derivatives have favorable ADME characteristics, 

making them excellent candidates for antiviral medications 

that block viral reproduction and life cycles [76]. With Caco-

2 permeability ranging from 18.89 to 33.62 nm/s and good 

HIA in the range of 83.96 to 99.43 percent, eleven ligands 

were tested. The substances examined for bioavailability had 

solubilities in pure water and buffers that were, respectively, 

between 2.74 and 45612.4 mg/l and 0.3502 and 85.1844 mg/L. 

The chemical demonstrated very good blood-brain barrier 

penetration values of 0.0913-2.9443 and very good plasma 

protein binding values of 88.03-99.41 percent. Accordingly, 

curcumin hydrazino ligand (CID 135,494.223) had the highest 

scores for blood-brain barrier penetration, plasma protein 

binding, and MDCK cell permeability, with scores of 104.49 

nm/s, 99.4196 percent, and 2.9443, respectively. The four 

cytochrome P450 enzymes were not inhibited by any of the 

five enzymes tested, with the exception of the CYP 2C9 

inhibitor, which plays a role in the drug's xenobiotic 

mechanism. The skin permeability score of the bisdemethoxy 

curcumin ligand (CID5315472) is 2.1161 logkp cm/hour, 

while its solubility in pure water is 85.1844 mg/L [77].  

Di-O-acetyl demethoxy curcumin's greatest binding affinity 

to the COVID-19 host protein target was shown by the DFT 

inquiry results, which also showed a lower energy gap of 

0.0411, as well as less hardness (0.0205) and more softness 

(48.6026). Similar to this, didemethyl curcumin and O-

demethyl demethoxy curcumin, the next two molecules in the 

ranking, showed less energy gaps (0.0455 and 0.0457) and 

more softness (43.9560 and 43.7541, respectively). DFT 

research is another option to diO-acetyl demethoxy curcumin. 

When compared to the other curcumin derivatives looked at, 

the smallest of the five investigated compounds, 

hydrazinocurcumin, showed the strongest docking binding 

affinity with COVID-19 host protein targets and the best 

ADME characteristics. It also had the highest softness score of 

17.2920. The in silico screening of the DFT calculations was 

done here to better support the highest ligand-binding 

affinities and highest docking scores with host protein targets, 

which are essential for viral reproduction and growth 

mechanisms. An very helpful quantitative metric for the 

biological activity of any chemical substance is the 

computation of boundary orbital energies using the HOMO-

LUMO orbital energy. This method is practical and semi-

empirical in nature. Higher docking scores for compounds 

with target proteins are caused by the functional orbitals of the 

ligand molecules, which may be demonstrated and visualized 

more clearly by using HOMO-LUMO orbital energies [78]. 

Through the creation of six hydrogen bonds, curcumin 

exhibits a significant affinity for interacting with glycoprotein 

S in silico. In comparison to the control substances napamostat 

and hydroxychloroquine, curcumin performed better. 

Curcumin also exhibits strong affinity for ACE2. The docking 

outcomes also demonstrate that curcumin forms two hydrogen 

bonds and interacts with the protein's active site. Curcumin 

also shown more affinity for ACE2 than do control substances 

like captopril and hydroxychloroquine. In order to promote 

viral fusion and internalization via the ACE2 receptor, the 

SARS-CoV-2 glycoprotein interacts with the host cell. 

Therefore, the probable targets for the treatment of COVID-19 

are ACE2 and glycoprotein S [79].  

By interfering with SARS-CoV-2 attachment and 

internalization in different organs, including the liver, mobile 

diovascular system, and kidneys, curcumin may have 

protective effects against COVID-19 infection. Inflammation, 

apoptosis, RNA replication, and other cellular signaling 

pathways may all be modified by it, along with IFN and other 

cytokines and RNA replication and apoptosis. When COVID-

19 infection is severe, curcumin may also decrease the 

pathways linked to pulmonary edema and fibrosis, which may 

be easier to detect. Given that disseminated intravascular 

coagulopathy can be associated with SARS-CoV-2 

coronavirus infection and that curcumin has blood 

anticoagulation properties (by inhibiting platelet aggregation, 

the COX pathway, and blocking calcium signaling), curcumin 

can be suggested as a potent treatment for this pathological 

condition [80]. In addition, curcumin may help COVID-19 

patients manage their myalgia and fatigue [81]. 

40 patients with mild COVID-19 who were admitted to an 

infectious disease ward and 40 patients with severe COVID-

19 who were admitted to the critical care unit at the same 

hospital were randomly assigned to receive nanocurcumin 

(160 mg/day, for 21 days) or a placebo. 40 comparable healthy 

controls were additionally selected. Th17 cells and Th17 cell-

associated cytokine levels in mild and severe COVID-19 

patients receiving nanocurcumin significantly decreased as 

compared to the placebo group and their baseline levels. It's 

crucial to remember that these factors were significantly more 

common in COVID-19 patients than in the control group [82]. 

In order to evaluate the efficacy of nanocurcumin, this study 

team also conducted an additional open-label, non-

randomized clinical trial on COVID-19 patients who were 

hospitalized with mild-to-moderate disease. Most symptoms 

vanished significantly more quickly in patients receiving 

Sinacurcumin soft gel at the same dosage as in this experiment 

than in the control group [83]. 

In a different study, the natural phenol curcumin and the 

cysteine protease bromelain both had significant 

immunomodulatory effects that interfered with key stages in 

the pathogenesis of COVID-19. Bromelain is a cysteine 

protease derived from pineapple stems. Transcription factor 

inhibition and proinflammatory mediator downregulation are 

two of its anti-inflammatory effects. In addition, bromelain 

hydrolyzes bradykinin, inhibits cyclooxygenase, modifies 

prostaglandins and thromboxane, influences inflammation and 

coagulation, and inhibits cyclooxygenase. It's interesting to 

note that while recent experimental investigations have 

demonstrated that bromelain can also suppress the virus, 

curcumin has been shown in silico studies to impede both viral 

entrance into cells and replication of the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2). get in the 

cell. In instance, after being administered orally, curcumin is 
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significantly more readily absorbed when bromelain is present. 

This is the first study that, to our knowledge, discusses the 

significance of bromelain and, more importantly, the potential 

preventative value of the synergistic impact of bromelain and 

curcumin against severe COVID-19 [73]. 

This review provides some support for the idea that 

curcumin represents a promising COVID-19 therapy and 

prevention candidate. Direct interaction with viral membrane 

proteins, rupturing of the viral envelope, inhibition of viral 

proteases, and production of a host antiviral response are the 

first mechanisms by which curcumin exhibits antiviral activity 

against several types of enveloped viruses, including SARS-

CoV-2. Curcumin also prevents deadly pneumonia and ARDS 

by focusing on NF-B, the inflammasome, IL-6 signal trans, 

and the HMGB1 pathway. Third, giving curcumin to healthy 

or ill humans results in no negative side effects. As a result, 

mounting data support curcumin as a potential COVID-19 

prevention strategy in both clinical and public health settings. 

 

 

5. CURCUMIN PREVENTS VIRUSES FROM 

ENTERING CELLS 

 

Curcumin is a natural polyphenol that can inhibit viral 

replication at doses of 3–10 M, however it has been shown to 

be ineffective against the SARS-CoV virus in vitro [84]. The 

effectiveness of curcumin against the SARS-CoV-2 binding 

protein and its cellular receptors was assessed by the 

researchers using an in silico predictive model based on their 

findings about antiviral activity. Via the ACE2 receptor, the 

SARSCoV2 S glycoprotein interacts with the host cell to 

promote viral fusion and internalization. As a result, ACE2 

and glycoprotein S are possible targets for COVID-19 

treatment. Curcumin has a strong affinity to interact with 

glycoprotein S through the creation of six hydrogen bonds, 

according to in silico study. In comparison to the control 

substances napamostat and hydroxychloroquine, curcumin 

performed better in this trial. Curcumin also has affinity for 

ACE2. The docking outcomes demonstrate that curcumin not 

only creates two hydrogen bonds but also interacts with the 

protein's active site. Similar to how captopril and 

hydroxychloroquine, which were used as controls, curcumin 

had greater affinity for ACE2 [85]. SARSCoV-2 entrance 

from spike protein is facilitated by transmembrane protease 

serine 2 (TMPRSS2) [86]. Curcumin and TMPRSS2 created 

an H-bond and four hydrophobic interactions, according to an 

in silico research that focused on TMPRSS2 [87]. These 

results confirm that curcumin treatment decreased the 

expression of TMPRSS2 in prostate cancer cells, as shown in 

an in vitro investigation [88, 89]. Since it is necessary for viral 

maturation and replication, the SARS-CoV-2 primary protease 

(Mpro) is a potential target for SARS-CoV-2 treatment. RNA-

dependent RNA polymerase (RdRp, Nsp12) and helicase 

(Nsp13), two proteins matured by Mpro, are dependent on 

Mpro cleavage [90]. Mpro inhibition stops the spread of the 

virus, making substances that inhibit Mpro potential targets for 

COVID-19 treatment [91]. An in silico docking analysis of a 

variety of molecules, including medicines already used to treat 

COVID-19, was carried out to evaluate their propensity to 

bind to Mpro. In this investigation, two compounds with 

strong affinity for Mpro were used as controls: N3 and O6K 

[92]. 

 

 

6. CURCUMIN STOPS THE REPLICATION OF 

VIRUSES 

 

In order to ascertain the impact of curcumin on viral 

replication, the study assessed the quantity of spike protein 

present in Vero E6 cell cultures infected with the SARS-CoV. 

The results show that curcumin prevents the reproduction of 

the SARS-CoV with an EC50 value greater than 10 M [93]. 

Effects of curcumin on the production of negative strand RNA 

using PEDV as a model coronavirus. They demonstrated how 

curcumin could stop PEDV from reproducing. After being 

treated to curcumin, plaque decreases. Curcumin may be able 

to stop viral replication, as evidenced by the drop in viral titer 

and plaque count [94-97]. 

 

 

7. AUTHOR'S VIEW 

 

We see that the potential active compounds contained in the 

turmeric herbal plant in the form of curcumin have the 

potential to have an effect in handling COVID-19. The 

description of the potential of curcumin compounds as 

contained in the research above uses some of the latest 

references, so it is hoped that herbal plants can be a natural 

treatment solution to overcome the current epidemic of the 

virus, so that the potential of this plant can be further 

developed and become an alternative treatment for COVID-19 

quality for the future. Finally, our research showed that 

curcumin has potential for immunomodulatory and anti-

cytokine therapy against COVID-19 and can be an alternative 

choice of COVID-19 drug and a promising drug of choice for 

the treatment of COVID-19, but additional experimental trials 

in vitro, in vivo, and clinical evaluation are required for 

commercialization as a COVID-19 drug. 

 

 

8. CONCLUSION AND RECOMMENDATION 

 

Curcumin has potential importance in the treatment of 

COVID-19 viral infection. Curcumin in ADME component 

analysis showed excellent pharmacokinetic properties. We 

saw the influence of curcumin derivative structure in its 

cytotoxic activity against the COVID-19 virus. Structure 

Treatment with curcumin can change the structure of the top 

protein of the virus, preventing the virus from entering the 

body and sprouting. By modifying the characteristics of the 

host lipid bilayer with the help of target receptors such as the 

SARS-CoV-2 protease using molecular docking, curcumin 

impacts membrane proteins. The findings imply that some 

substances, such as curcumin, can bind to target receptors. 

Future studies on the use of curcumin as an inhibitory agent of 

the SARS-Cov-2 virus are needed to use it as a new and long-

lasting therapeutic option for COVID-19 patients. Molecular 

simulations have shown that curcumin can bind exclusively to 

the S protein based on the SARS-CoV-two virus and the ACE2 

receptor, which would prevent the virus from attaching to 

human host cells. Curcumin has antiviral activity that can fight 

various types of viruses, especially the SARS-CoV-two virus. 

Treatment with curcumin can change the structure of the top 

protein of the virus, preventing the virus from entering the 

body and sprouting. By modifying the characteristics of the 

host lipid bilayer with the help of target receptors such as the 

SARS-CoV-2 protease using molecular docking, curcumin 

impacts membrane proteins. The findings imply that some 
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substances, such as curcumin, can bind to target receptors. 

Future studies on the use of curcumin as an inhibitory agent of 

the SARS-Cov-2 virus are needed to use it as a new and long-

lasting therapeutic option for COVID-19 patients. Future 

studies on the use of curcumin as an inhibitory agent of the 

SARS-Cov-2 virus are needed to use it as a new and long-

lasting therapeutic option for COVID-19 patients. 
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