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ABSTRACT 

The primary active ingredient in turmeric extracts is curcumin. Naturally occurring in plants, curcumin has drawn a lot 

of interest as a dietary supplement due to its apparent efficacy in treating a variety of human medical disorders. 

Curcumin exhibits pharmacological properties that are anti-inflammatory and antioxidative, as well as immunological 

modulation and anticancer properties, all of which are generally good for human health. We provide an overview of the 

current developments on curcumin as a biologically active agent in viral infectious illnesses and haematological 

disorders in this review article.  
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INTRODUCTION 

The history of turmeric is extensive. Turmeric's therapeutic benefits were noted by Marco Polo in his Sino-Indian 

journey journal early in the 12th century, and Arab traders brought the spice to Europe in the 13th century. Curry 

powder was initially utilised for medicinal purposes in humans during the 15th century, when Britain was still ruling 

India. It was combined with turmeric and numerous other herbs. [1]. Turmeric is used in traditional Chinese medicine to 

alleviate blood stasis and encourage blood circulation. Due to its ability to grow in hot, humid settings, turmeric is often 

found in tropical and subtropical locations, particularly in Southeast Asia, China, and India. Yujin, zedoary, and 

turmeric are all members of the turmeric family according to modern botany. Curcumin components, such as curcumin, 

demethoxycurcumin, and bisdemethoxycurcumin, volatile oil, and resins make up the majority of turmeric. [2] Among 

them, curcumin, which has the chemical formula C21H20O6, is extracted from the dried rhizomes of turmeric and is the 

primary active ingredient (Figure 1). A colourless, orange-red, photosensitive powder known as curcumin is insoluble in 

water. Curcumin has demonstrated a variety of pharmacological actions to date, including anti-inflammation [3], 

antioxidation [4], antitumor [5] and immune regulation activities. Curcumin is therefore thought to have a broad variety 

of therapeutic potentials in the treatment of cerebral and cardiovascular diseases, mental and cognitive problems, and 

solid tumours. Terms that define curcumin and disease were utilised to conduct a literature search utilising databases 

like Web of Science, PubMed, Google Scholar, and CNKI. Studies spanning 2000 to 2022, including reviews and basic 

research, were included in the literature search. We discovered that only few literature papers expounded on curcumin's 

antiviral capacity, with most of the reports focusing on blood irregularities, AD, and malignant tumours. In this work, 

we examine the pharmacological effects and molecular approaches of curcumin, with particular attention to 

developments on its use for anticancer, AD, viral infection, and blood disease applications.[6] 

.  

 

VIRAL INFECTION: 

Infectious microscopic viruses proliferate by invading live cells and causing persistent illnesses in people, including 

AIDS, hepatitis B and C, the flu, and others that can be fatal if left untreated. Various approaches have been employed 

to create novel and enhanced antiviral medications to combat viral infections. A virus is a microscopic organism that 
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cannot reproduce by itself outside the host body. The viruses carry either ribonucleic acid (RNA) or deoxyribonucleic 

acid (DNA) as their genetic material which can be single-stranded or double-stranded [7]. The infections by viruses in 

humans caused millions of deaths around the globe and are accountable for the human diseases like HIV/AIDS, 

hepatitis, influenza, herpes simplex, common cold, etc. [8], [9], [10]. The infection process varies among viral species; 

however, they follow certain common steps in infecting the animal hosts. The typical stages of virus infection include (i) 

attachment and entry: initially, the glycoproteins on the envelope of virus attach to the receptor/co-receptor molecules 

on the host cell membrane, which facilitates the entry of virus inside the host cell through endocytosis (ii) Replication 

and transcription of viral genome: the viral genome comprising DNA or RNA is transported into the nucleus where its 

replication and transcription occurs to produce the multiple copies of genome and messenger RNA (mRNA) molecules, 

respectively.[11] 

 

Table1: Pathways impacted by Curcumin and their effect on virus: 
S.NO Pathways Antiviral activity Virus References 

1. Actin filament 

organization 

Viral entry 

Replication 

Viral hemorrhagic septicemia virus 

Dengue virus 

[12] 

[13] 

2. Anti-inflammation Replication Human immunodeficiency virus [14] 

3. APE1 redox reactions Replication Kaposi’s sarcoma-associated herpesvirus [15] 

4. Cleavage of eIF4G Protein expression Enterovirus 71 [16] 

5. NF-κB signalling Replication Influenza A virus [17] 

6. ROS production Viricidal Norovirus [18] 

7. Viral proteins Viral entry Viral 

protein degradation 

Porcine reproductive and respiratory syndrome 

virus Human immunodeficiency virus 

[19] 

[20] 

 

Blood disorders: 

Diabestes Mellitus: 

A person with diabetes mellitus (DM) has elevated blood sugar levels. DM is a chronic metabolic condition. In turn, 

polyuria, polydipsia, and polyphagia symptoms are brought on by the elevated blood sugar. Type 1, type 2, and 

gestational diabetes are the three main forms of the disease. Type 1 diabetes is caused by the body's inability to create 

insulin, whereas type 2 diabetes (T2DM) is caused by the body's improper use of insulin. Pro-inflammatory cytokines 

and oxidative stress have been linked to the pathophysiology of type 2 diabetes (T2DM) by a number of studies 

conducted over the past few years [21]. Curcumin exhibits anti-inflammatory properties, making it a potentially 

effective treatment for type 2 diabetes. The earliest evidence of curcumin's capacity to lower blood sugar levels in 

patients was published in 1972. After consuming 5 g of turmeric powder over a period of time, a 16-year-old male 

patient's fasting blood sugar dropped from 140 to 70 mg/dl. The blood sugar level was lowered when insulin and 

turmeric, or curcumin, were consumed together. Moreover, the anti-diabetic benefit of turmeric persisted even when the 

insulin dosage was reduced to the lowest possible level. It's interesting to note that random blood sugar levels rose to 

140 mg/dl after curcumin and turmeric were stopped for a week. Consequently, the 5-g daily dose of turmeric was 

resumed, and the fasting blood sugar level was quickly lowered to 110 mg/dl. Following three months of turmeric 

medication, the patient's blood urea was between 20 and 22, and their ECG was within normal limits. The benefits of 

turmeric as a potent laxative and good appetite stimulant were noted, rather than any evident side effects linked to 

turmeric therapy [22]. 

 

Conventional Lipid Profiles 

 When assessing the risk of CVD, conventional lipid profiles—which contain LDL-C and HDL-C—are essential. The 

"bad cholesterol," or low-density lipoprotein (LDL-C), is a major cause of atherosclerosis. Extensive clinical trials like 

the Framingham Heart Study have conclusively demonstrated the link between elevated levels of low-density 

lipoprotein (LDL-C) and an increased cardiac disease (CVD) risk [23]. As a result, LDL-C remains the main target for 

medicinal interventions, and statins have demonstrated efficacy in lowering LDL-C levels and lowering cardiovascular 

events. HDL-C, or "good cholesterol," on the other hand, is associated with a lower risk of cardiovascular events. 

Reverse cholesterol transport, which involves transporting extra cholesterol from tissues outside the liver to the liver for 

excretion, is facilitated by HDL particles. Studies in epidemiology, like the Prospective Cardiovascular Münster project, 

have consistently demonstrated a negative correlation between HDL-C levels and the risk of cardiovascular disease. 

However, it has been challenging to convert this apparent relationship into effective treatment strategies because clinical 

studies have shown conflicting results from therapies aimed at raising HDL-C levels. Essential components of the 

traditional lipid profile, triglycerides and total cholesterol, provide additional information for assessing the risk of CVD. 

Elevated triglyceride levels are associated with an increased risk of atherosclerosis, particularly in the presence of 

conditions such as metabolic syndrome and diabetes. Total cholesterol, which is the sum of LDL, HDL, and VLDL 

cholesterol, provides a comprehensive picture of a person's lipid profile. Although traditional lipid profiles are essential 

for assessing risk levels, their shortcomings are now widely recognized. Significantly, they may need to 
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comprehensively depict the intricacy of lipid metabolism and consider changes in particle size and functionality. 

Consequently, there has been an increase in the pursuit of more sophisticated and all-encompassing biomarkers. [24] 

 

TREATMENT: 

CURCUMIN IN TREATMENT OF VIRAL INFECTION 

With over six million deaths to date, the new coronavirus-caused worldwide pandemic has been getting worse since 

2019. Despite the fact that a variety of immunisations have been given all over the world, COVID-19 vaccine 

development is quickly approaching because to the virus's highly varied mutations. Both bebtelovimab and paxlovid 

were recently approved for sale; nevertheless, there is a lack of clinical data and side effects related to the skeleton, and 

bebtelovimab is temporarily included in the NIH recommendations as an alternate therapy. Angiotensin-converting 

enzyme 2 (ACE2) inhibitors and spike (S) protein blocking are the primary potential targets of COVID-19 treatment 

[25].The novel coronavirus S protein binds to the viral protein and cuts off the virus host pathway. The S-protein-

neutralizing antibody prevents the virus from fusing with the human ACE2 receptor because it has a very high affinity 

for the ACE2 receptor on the human extracellular vesicle (EV).Wu and others [26] extracted EV-expressing ACE2 

kidney cells, constructed a fake virus that carries S protein and can bind to ACE2 and found that EV can block infection 

by a fake virus in normal host cells; that is, too much ACE2 can competitively inhibit the binding of viral S protein to 

human ACE2. The researchers subsequently discovered that the EV released by the cells might express additional ACE2 

after using curcumin to stimulate kidney cells that overexpressed ACE2. The new coronavirus and transmissible 

gastroenteritis virus (TGEV) have certain similarities and are both members of the coronavirus family's α-coronavirus 

genus. Before infecting cells with TGEV, Li et al. [27] treated them with curcumin. They found that curcumin inhibited 

the proliferation of TGEV and the synthesis of viral proteins in a manner that was dose-, temperature-, and time-

dependent. The highly contagious nature of the novel coronavirus makes it difficult to use as a direct research subject; 

nonetheless, curcumin's potential to counteract the virus is beginning to show promise. There is evidence that curcumin 

inhibits other viruses, even though its impact on the novel coronavirus is yet unclear. Curcumin has been shown in early 

investigations to suppress influenza viruses, including H1N1, H3N3, and human respiratory syncytial virus [28]. 

Curcumin also exhibits some inhibitory activity against common infectious human pathogens. For instance, curcumin 

has been shown to considerably reduce the long terminal repeat (LTR) of the HIV gene, hence influencing the virus's 

pathogenicity and capacity for replication while having no effect on cell function [29]. By weakening the ubiquitin-

proteasome system (UPS), decreasing viral titer, and lowering viral RNA expression and protein synthesis, curcumin 

can also suppress coxsackievirus [30]. According to Wei et al. , following curcumin intervention, the intracellular 

covalently closed circular DNA (cccDNA) and HBV DNA viral loads were both reduced. The expression levels of the 

hepatitis HBV surface antigen (HBsAg) and hepatitis HBV e-antigen (HBeAg) of the HBV stable mutant HepG2.2.15 

were also significantly downregulated.[31] Curcumin can also downregulate HCV gene expression and viral replication 

by inducing heme oxygenase-1 expression or inhibiting the Akt-SREBP-1 pathway [32]. Oral and cervical cancer are 

largely caused by high-risk human papillomaviruses (HPVs) that express the E6 and E7 proteins. Curcumin has been 

shown in a study to specifically inhibit the transcription of the HPV-16/E6 proto-oncogene and downregulate the 

nuclear transcription factors AP-1 and NF-κB. [33] 

Apart from the prevalent viral infections mentioned above, the disorders brought on by the herpes virus are especially 

significant. During the incubation phase, the herpes virus can cause a permanent infection and periodically reactivate 

[34]. Antiherpes medication side effects and drug resistance are common when taken for extended periods of time. One 

novel approach to treating herpes viruses is to concentrate on naturally occurring chemicals derived from plants. 

Curcumin has been shown to have excellent therapeutic potential in the treatment of herpes viruses. Curcumin inhibits 

IE gene expression and herpes simplex virus-1 (HSV-1) infection by affecting the recruitment of IE gene promoters by 

RNA polymerase II, which is mediated by viral transactivator protein vp16. This mechanism is independent of the 

activity of transcriptional coactivator protein p300/CBP histone acetyltransferase [35]. Curcumin has the potential to 

impede HSV-2 replication by suppressing NF-κB. Curcumin has also been shown to suppress other herpesviruses. 

Curcumin, for instance, may suppress the human cytomegalovirus by downregulating IEA, UL83A, and Hsp90, as well 

as the pseudorabies virus (PRV) by transcription of BZLF1 against the EBV virus, Kaposi's sarcoma-associated 

herpesvirus, and APE1-mediated redox function [36]. 

  

CURCUMIN IN TREATMENT OF ABNORMAL BLOOD CONDITIONS 

Reduction in Blood Lipids 

Unusual blood lipid levels, particularly elevated low-density lipoprotein (LDL), are acknowledged as pathogenic 

elements contributing to coronary atherosclerosis. Lower blood lipid levels can prevent plaque development or rupture 

and lower the number of cardiovascular events. Curcumin has no discernible impact on serum HDL levels, but it can 

dramatically lower serum levels of triglycerides and low-density lipoprotein (LDL) in patients with hyperlipidemia, 

according to a meta-analysis [37]. One efficient way to lower blood lipid levels is to regulate cholesterol absorption, 

accumulation, and transport. When ApoE −/− mice were fed a high-fat diet either by itself or in conjunction with 

curcumin, Zou et al. [38] observed that the degree of atherosclerosis, the amount of cholesterol accumulated in the aorta, 

and the amount of cholesterol absorbed in the small intestine all decreased by 56%, 51%, and 45%, respectively. In the 
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liver of rats given a high-fat diet, curcumin has been shown by Kim et al. [39] to boost the expression of CYP7A1, a 

rate-limiting enzyme for cholesterol production of bile acids. This decreases LDL, cholesterol, and the arteriosclerosis 

index by quickening the excretion of cholesterol. Curcumin may potentially have an indirect effect on blood lipid 

regulation by way of antioxidant and anti-inflammatory mechanisms. When Fan et al. added curcumin to rabbit 

coronary atherosclerosis models, the animals' blood cholesterol levels dramatically dropped—an outcome that was 

comparable to rosuvastatin's. SOD activity rose in these models whereas the inflammatory markers hs-CRP, TNF-α, and 

IL-6 declined.[40] 

 

Reduction in Blood Sugar 

While curcumin has no effect on blood sugar in healthy individuals, it can dramatically lower blood sugar levels during 

fasting and after meals in those with type II diabetes mellitus (T2DM) and drastically raise levels of glycosylated 

haemoglobin [41]. Insulin resistance and islet cell dysfunction are the primary causes of type 2 diabetes (T2DM), hence 

it makes sense to protect islet β cells in order to postpone the onset of the disease. Curcumin has been demonstrated in 

studies to improve insulin resistance and enhance skeletal muscle's absorption of glucose by blocking islet β-cell 

apoptosis [42]. Targeting enzymes associated with glucose intake is also crucial in the treatment of diabetes. Patients 

with type 2 diabetes mellitus experience elevated liver sugar production and insulin resistance due to increased activities 

of rate-limiting enzymes associated with liver gluconeogenesis, namely G-6-pase and PEPCK [43]. α -glucosidase and 

other carbohydrate hydrolases are activated, which quickens the absorption of glucose. In order to control glucose 

metabolism, curcumin can inhibit the functions of PEPCK, G-6-pase, and α-glucosidase in mice as well as lower the 

expression of PEPCK and G-6-pase proteins [44]. 

Diabetes-related chronic problems can also be cured with curcumin. Curcumin, for instance, has the ability to cure 

diabetic retinopathy through anti-angiogenic and antioxidant effects [45], diabetic cardiac disorders through inhibition 

of myocardial fibrosis, and diabetic nephropathy through reduction of inflammatory response [46]. 

 

Anticoagulation and Antiplatelet Aggregation 

It is understood that platelet aggregation and activation are essential components of atherosclerotic thrombosis. A 

complex cascade that is triggered by factors such as collagen, arachidonic acid, adenosine diphosphate, platelet-

activating factor, and adrenaline is responsible for the secretion and aggregation of platelets. Curcumin can influence the 

cascade by either directly preventing arachidonic acid from being deacetylated or indirectly preventing it from attaching 

to platelet phospholipids. It is known that atherosclerotic thrombosis is primarily caused by platelet aggregation and 

activation. The secretion and aggregation of platelets are caused by a complicated cascade that is initiated by various 

substances, including collagen, arachidonic acid, adenosine diphosphate, platelet-activating factor, and adrenaline. 

Through direct inhibition of arachidonic acid's deacetylation or indirect inhibition of its attachment to platelet 

phospholipids, curcumin can affect the cascade. [47]  

 

CONCLUSION 

Over the past three decades, pharmacological research has validated the health advantages of plant-derived curcumin, 

which is still commonly present at Asian dining tables. Because of its multitarget and multichannel properties, curcumin 

appears to be a cure-all. It exhibits a broad range of pharmacological properties in the areas of treating antiviral diseases, 

treating AD, controlling blood lipids and blood glucose, and treating malignant tumours. The surprising thing is that 

curcumin may potentially suppress the new coronavirus. 

A growing number of curcumin complexes have been discovered in recent years, with an emphasis on the deficiencies 

of curcumin's low water solubility and bioavailability. These complexes are theoretically combined with other 

compounds or embedded in unique materials to increase the bioavailability of curcumin and potentially enhance its 

pharmacological effects. 
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