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ABSTRACT: 

Curcuma, commonly known as turmeric, is a 

flowering plant of the Zingiberaceae family, with 

its rhizomes (underground stems) being the primary 

source of its medicinal properties. Curcuma longa, 

the most widely studied species, contains bioactive 

compounds such as curcumin, which has gained 

attention for its broad range of therapeutic effects. 

These include anti-inflammatory, antioxidant, 

antimicrobial, and anticancer properties. Curcuma 

has been traditionally used in various cultures for 

its ability to promote digestion, alleviate pain, 

enhance skin health, and improve cognitive 

function. Recent scientific studies have 

substantiated many of these traditional uses, 

showing that curcumin can modulate key signaling 

pathways involved in chronic diseases, including 

cancer, diabetes, cardiovascular diseases, and 

neurodegenerative conditions. Despite its 

therapeutic potential, the bioavailability of 

curcumin is low, which has led to the development 

of novel formulations aimed at enhancing its 

absorption and efficacy. This abstract explores the 

pharmacological properties of Curcuma, its role in 

traditional and modern medicine, and ongoing 

efforts to optimize its clinical applications. 

Additionally, the safety profile and potential side 

effects of Curcuma-based treatments are discussed, 

providing a comprehensive overview of this widely 

used herbal remedy and its future prospects in 

integrative medicine. Curcuma, commonly known 

as turmeric, is a perennial herb in the Zingiberaceae 

family, renowned for its medicinal properties. 

 

I. INTRODUCTION: 
Curcuma, commonly known as turmeric, 

is a vibrant yellow-orange spice derived from the 

rhizomes of the Curcuma longa plant, a member of 

the Zingiberaceae family. It has been Curcuma, 

commonly known as turmeric, is a flowering plant 

of the Zingiberaceae family, with its rhizomes 

(underground stems) being the primary source of its 

medicinal properties. Curcuma longa, the most 

widely studied species, contains bioactive 

compounds such as curcumin, which has gained 

attention for its broad range of therapeutic effects. 

These include anti-inflammatory, antioxidant, 

antimicrobial, and anticancer properties. Curcuma 

has been traditionally used in various cultures for 

its ability to promote digestion, alleviate pain, 

enhance skin health, and improve cognitive 

function. Recent scientific studies have 

substantiated many of these traditional uses, 

showing that curcumin can modulate key signaling 

pathways involved in chronic diseases, including 

cancer, diabetes, cardiovascular diseases, and 

neurodegenerative conditions. Despite its 

therapeutic potential, the bioavailability of 

curcumin is low, which has led to the development 

of novel formulations aimed at enhancing its 

absorption and efficacy. This abstract explores the 

pharmacological properties of Curcuma, its role in 

traditional and modern medicine, and ongoing 

efforts to optimize its clinical applications. 

Additionally, the safety profile and potential side 

effects of Curcuma-based treatments are discussed, 

providing a comprehensive overview of this widely 

used herbal remedy and its future prospects in 

integrative medicine. Curcuma, commonly known 

as turmeric, is a perennial herb in the Zingiberaceae 

family, renowned for its medicinal properties.  

 

KEYWORDS:  

curcumin, anti-inflammatory, antioxidant,  

bioavailabilityused for over 4,000 years in 

traditional medicine systems, particularly in 

Ayurvedic, Chinese, and Unani medicine, where it 

is valued for its wide array of health benefits. 

Traditionally, turmeric has been employed to treat 

digestive disorders, skin conditions, wounds, and 

inflammatory conditions, while also playing a 

significant role in rituals and culinary applications. 

The active compound in Curcuma, curcumin, is a 

polyphenolic compound that imparts the 
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characteristic color to the spice. Extensive research 

has highlighted curcumin's remarkable 

pharmacological properties, which include potent 

anti-inflammatory, antioxidant, antimicrobial, and 

anticancer effects.[1] These properties have led to 

increasing interest in the therapeutic potential of 

Curcuma, particularly in the management and 

prevention of chronic diseases such as cancer, 

cardiovascular diseases, diabetes, arthritis, and 

neurodegenerative disorders like Alzheimer’s 

disease. Despite the promising therapeutic potential 

of Curcuma, one of the key challenges to its 

widespread clinical use is its low bioavailability. 

Curcumin, the most active compound in turmeric, 

is poorly absorbed by the human digestive system 

and rapidly metabolized in the 

 

 
Fig No. 1 Curcuma Longa Plant          Fig No. 2 Turmeric Curcuma Longa Linn 

 

This has prompted the development of 

various formulations to enhance curcumin’s 

bioavailability, including the use of piperine (an 

active component in black pepper), lipid-based 

carriers, and nanoparticles. These strategies aim to 

increase the absorption of curcumin, enabling its 

effective delivery to target tissues.Moreover, while 

much of the research has focused on the biological 

effects of curcumin in isolation, there is growing 

recognition of the synergistic effects of whole 

turmeric or Curcuma extracts, which may offer a 

more comprehensive approach to harnessing the 

plant’s medicinal properties. The increasing body 

of evidence supporting the health benefits of 

Curcuma has spurred interest in its integration into 

modern healthcare practices, both as a 

complementary therapy and as part of integrative 

medicine approaches. This introduction sets the 

stage for a deeper exploration of Curcuma’s 

pharmacological properties, its therapeutic 

applications, and the current challenges and 

innovations related to its clinical use. By reviewing 

the latest scientific findings, this paper aims to 

provide a comprehensive overview of Curcuma as 

a versatile herbal remedy with significant potential 

to improve human health.[12] 

 

BIOCHEMICAL CONTENT OF CURCUMA 

(TURMERIC) 
Curcuma, particularly Curcuma longa 

(turmeric), is known for its rich biochemical 

composition, which includes a variety of active 

compounds with distinct pharmacological 

properties. These bioactive constituents contribute 

to the plant's wide range of therapeutic effects. The 

primary components of Curcuma can be 

categorized into the following groups: 

 

1. Curcuminoids 

Curcuminoids are the most studied and 

well-known group of bioactive compounds in 

turmeric. These polyphenolic compounds are 

responsible for the distinctive yellow color of 

turmeric and are the main contributors to its 

medicinal properties.[13] 

 Curcumin: The most abundant and 

biologically active curcuminoid in turmeric, 

curcumin accounts for approximately 2-8% of 

the dry weight of turmeric rhizomes. It exhibits 

a wide array of pharmacological activities, 

including anti-inflammatory, antioxidant, 

anticancer, and neuroprotective effects. 

Curcumin is a potent modulator of several 

molecular signaling pathways, including those 

involved in inflammation (e.g., NF-κB, COX-

2) and cell survival (e.g., MAPK, PI3K/Akt). 

 Demethoxycurcumin: This is the second most 

prevalent curcuminoid in turmeric. Although 

less studied than curcumin, 

demethoxycurcumin has been shown to 

possess similar antioxidant and anti-

inflammatory effects. 
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 Bisdemethoxycurcumin: The least abundant 

of the curcuminoids, bisdemethoxycurcumin 

has been found to have some anti-

inflammatory and anticancer properties, 

though its biological activities are less 

pronounced than those of curcumin and 

demethoxycurcumin. 

 

2. Volatile Oils 

Turmeric also contains volatile oils, which 

contribute to its distinctive aroma and some of its 

therapeutic properties. These oils are typically 

found in the rhizomes and vary depending on the 

plant’s geographical origin. The key components of 

turmeric essential oil include: 

 Turmerone: This is one of the main volatile 

compounds in turmeric and is found in two 

forms: ar-turmerone and ß-turmerone. 

Turmerone has been found to have anti-

inflammatory, neuroprotective, and anticancer 

effects, and it may play a role in promoting 

brain health. Ar-turmerone, in particular, has 

been studied for its potential to stimulate 

neural stem cell proliferation, making it an area 

of interest in the context of neurodegenerative 

diseases. 

 Zingiberene: A sesquiterpene, zingiberene is 

another significant volatile oil found in 

turmeric. It contributes to the spice’s 

characteristic fragrance and is known to have 

anti-inflammatory and antimicrobial effects. 

 Camphor: This compound is less prevalent in 

turmeric but still present in small quantities. 

Camphor has antiseptic and anti-inflammatory 

properties, contributing to turmeric’s overall 

therapeutic profile.[23] 

 

3. Polysaccharides 

Polysaccharides, including starch and various 

water-soluble carbohydrates, are also present in 

turmeric. These components contribute to its 

immunomodulatory effects and are thought to aid 

in gastrointestinal health. Research has shown that 

turmeric polysaccharides can help regulate immune 

responses, reducing inflammation and promoting a 

balanced immune system. 

 

4. Proteins and Amino Acids 

Turmeric contains a variety of proteins 

and amino acids, although in much smaller 

quantities than curcuminoids and volatile oils. The 

presence of certain enzymes, including proteases, 

has been observed in turmeric rhizomes. Some 

studies suggest that these proteins may contribute 

to turmeric’s antimicrobial and anti-inflammatory 

properties. 

 

5. Vitamins and Minerals 

Turmeric is a source of several vitamins and 

minerals, though in modest amounts. These 

include: 

 Vitamin C (Ascorbic Acid): A well-known 

antioxidant, vitamin C contributes to 

turmeric’s ability to scavenge free radicals and 

reduce oxidative stress. 

 Vitamin B6 (Pyridoxine): Plays a role in 

protein metabolism and the production of 

neurotransmitters, which may support brain 

health. 

 Iron: Essential for oxygen transport and 

cellular metabolism, turmeric contains small 

amounts of iron, which contributes to overall 

health. 

 

6. Flavonoids 

Flavonoids are polyphenolic compounds that are 

known for their antioxidant and anti-inflammatory 

properties. These compounds include: 

 Quercetin: A potent antioxidant and anti-

inflammatory agent that can enhance the 

effects of curcumin by modulating immune 

responses. 

 Kaempferol: Known for its antioxidant and 

anticancer activities, kaempferol in turmeric 

may contribute to its health-promoting 

effects.[2] 

 

7. Minerals 

In addition to the above, turmeric contains 

trace amounts of several minerals such as 

potassium, calcium, magnesium, and phosphorus, 

which support various physiological functions. 

 

8. Fatty Acids 

Turmeric contains a range of fatty acids, 

including oleic acid, linoleic acid, and palmitic 

acid. These fats are involved in maintaining the 

integrity of cell membranes and can contribute to 

the anti-inflammatory actions of turmeric. 

 

9. Other Bioactive Compounds 

 Lignans: Present in small quantities, lignans 

such as sesamin and sesamol have antioxidant 

and anticancer properties. 

 Tannins: These polyphenolic compounds are 

known for their astringent properties and may 

contribute to turmeric's antimicrobial and 

antioxidant activities.[7] 
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APPLICATIONS OF CURCUMA 

(TURMERIC) IN MEDICINE AND HEALTH 

Curcuma, particularly Curcuma longa 

(turmeric), has a long history of use in traditional 

medicine, and its bioactive compounds, especially 

curcumin, have gained significant attention in 

modern scientific research. The diverse 

pharmacological properties of turmeric have led to 

its use in a variety of therapeutic applications, 

ranging from anti-inflammatory treatments to 

cancer prevention. Below is an overview of the 

primary medical and health applications of 

Curcuma. 

 

1. Anti-Inflammatory and Antioxidant Effects 

One of the most well-documented 

applications of turmeric is its use as an anti-

inflammatory and antioxidant agent. Curcumin, the 

primary bioactive compound, has been shown to 

inhibit key inflammatory pathways, including the 

NF-κB (nuclear factor kappa-light-chain-enhancer 

of activated B cells) pathway, cyclooxygenase-2 

(COX-2), and lipoxygenase. These mechanisms 

help reduce the production of pro-inflammatory 

cytokines and enzymes, making turmeric useful for 

managing inflammatory conditions. 

 

Clinical Applications: 

 Arthritis: Turmeric is widely used in the 

treatment of rheumatoid arthritis and 

osteoarthritis. Clinical studies have shown that 

curcumin reduces joint pain, swelling, and 

stiffness by modulating inflammatory 

cytokines like IL-1β, IL-6, and TNF-α. 

 Inflammatory Bowel Disease (IBD): 

Conditions like Crohn's disease and ulcerative 

colitis, which involve chronic inflammation of 

the digestive tract, have also benefited from 

turmeric supplementation. Studies suggest that 

curcumin can help maintain remission and 

reduce inflammation in IBD patients. 

 Neuroinflammation: Curcumin has shown 

potential in managing neuroinflammatory 

conditions, including Alzheimer's disease. It is 

believed to reduce the activation of microglial 

cells, which play a key role in the 

inflammatory processes within the brain.[7] 

 

2. Cancer Prevention and Treatment 

Curcumin has been widely studied for its 

anticancer properties, with research suggesting that 

it can prevent cancer formation, inhibit the growth 

of tumors, and enhance the effectiveness of 

conventional cancer therapies. Curcumin exerts its 

anticancer effects through various mechanisms, 

including the modulation of cell cycle regulation, 

apoptosis (programmed cell death), and inhibition 

of tumor angiogenesis (formation of new blood 

vessels that feed tumors). 

 

Clinical Applications: 

 Breast Cancer: Curcumin has been found to 

inhibit the proliferation and metastasis of 

breast cancer cells, and when combined with 

other treatments, it may improve the response 

to chemotherapy. 

 Colorectal Cancer: Clinical trials have 

indicated that curcumin can reduce the risk of 

colorectal cancer by modulating signaling 

pathways related to cell proliferation, 

apoptosis, and metastasis. 

 Prostate Cancer: Curcumin has demonstrated 

anticancer effects in prostate cancer by 

interfering with tumor growth, angiogenesis, 

and metastasis. Studies have also shown that 

curcumin enhances the effectiveness of 

chemotherapy drugs used in prostate cancer 

treatment.[18] 

 

3. Cardiovascular Health 

Turmeric has a positive impact on various 

aspects of cardiovascular health due to its anti-

inflammatory, antioxidant, and lipid-lowering 

properties. Curcumin can help reduce the risk of 

cardiovascular diseases by improving endothelial 

function, reducing arterial plaque formation, and 

preventing oxidative damage to lipids. 

 

Clinical Applications: 

 Atherosclerosis: Curcumin helps prevent the 

accumulation of plaque in the arteries by 

reducing oxidative stress and inflammation, 

thus lowering the risk of atherosclerosis and 

heart disease. 

 Hypertension (High Blood Pressure): Some 

studies suggest that curcumin supplementation 

may help lower blood pressure by improving 

endothelial function and reducing the levels of 

inflammatory markers like C-reactive protein 

(CRP). 

 Cholesterol Regulation: Curcumin has been 

shown to reduce LDL (low-density lipoprotein) 

cholesterol levels while increasing HDL (high-

density lipoprotein), potentially reducing the 

risk of heart disease. 
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4. Neuroprotective and Cognitive Health 

Turmeric’s neuroprotective properties 

have made it a promising candidate for the 

treatment of neurodegenerative diseases. Curcumin 

has the ability to cross the blood-brain barrier, 

which allows it to exert its effects on brain tissue. 

Its antioxidant and anti-inflammatory effects help 

protect brain cells from damage and reduce the 

progression of neurodegenerative diseases like 

Alzheimer's and Parkinson's.[21] 

 

Clinical Applications: 

 Alzheimer’s Disease: Curcumin is believed to 

reduce the accumulation of beta-amyloid 

plaques, which are a hallmark of Alzheimer's 

disease. It also has potential as a 

neuroprotective agent that may slow cognitive 

decline. 

 Parkinson’s Disease: Curcumin’s anti-

inflammatory and antioxidant properties help 

protect dopaminergic neurons from oxidative 

damage in Parkinson’s disease, potentially 

slowing disease progression. 

 Depression and Anxiety: Studies have shown 

that curcumin can have antidepressant-like 

effects by modulating neurotransmitter levels 

(e.g., serotonin and dopamine) and reducing 

inflammation in the brain.[25] 

 

5. Skin Health and Wound Healing 

Curcuma longa has a long history of use in 

treating skin conditions such as cuts, bruises, burns, 

and eczema. Turmeric’s antimicrobial, anti-

inflammatory, and antioxidant properties contribute 

to its effectiveness in promoting skin health. 

 

Clinical Applications: 

 Wound Healing: Curcumin accelerates the 

healing process by promoting tissue 

regeneration, reducing inflammation, and 

fighting infection in wounds and burns. Its 

application in topical ointments or creams has 

shown significant benefits for wound recovery. 

 Psoriasis and Eczema: Curcumin has been 

studied for its potential to reduce the 

symptoms of inflammatory skin conditions like 

psoriasis, eczema, and atopic dermatitis by 

inhibiting the activity of inflammatory 

cytokines and reducing skin cell turnover. 

 Anti-Aging: Due to its antioxidant properties, 

turmeric is used in cosmetics and skin care 

products to reduce oxidative damage, slow the 

appearance of fine lines, and protect against 

UV-induced skin aging.[29] 

6. Digestive Health 

Turmeric is commonly used in traditional 

medicine as a remedy for digestive disorders. It 

stimulates bile production, aids in digestion, and 

alleviates symptoms of indigestion, bloating, and 

gas. 

 

Clinical Applications: 

 Irritable Bowel Syndrome (IBS): Curcumin’s 

anti-inflammatory properties may help 

alleviate symptoms of IBS, including 

abdominal pain, bloating, and irregular bowel 

movements. 

 Gastroesophageal Reflux Disease (GERD): 

Curcumin has been shown to reduce the 

severity of GERD symptoms by protecting the 

mucosal lining of the esophagus from acid 

reflux and promoting overall digestive health. 

 Liver Health: Curcumin has hepatoprotective 

effects and is used to support liver function and 

detoxification. It has been studied for its 

potential to prevent liver damage caused by 

toxins, alcohol, and fatty liver disease.[17] 

 

7. Diabetes Management 

Curcumin has been found to have a 

beneficial effect on blood sugar regulation, making 

it a potential adjunct in the management of 

diabetes. It helps modulate insulin sensitivity, 

reduce blood glucose levels, and combat 

complications associated with diabetes. 

 

Clinical Applications: 

 Type 2 Diabetes: Curcumin can improve 

insulin sensitivity and lower blood sugar levels 

by regulating key enzymes involved in glucose 

metabolism. It also has anti-inflammatory 

effects that help reduce the risk of 

complications like diabetic neuropathy and 

retinopathy. 

 Diabetic Complications: Due to its 

antioxidant and anti-inflammatory properties, 

curcumin may help prevent or reduce 

complications associated with diabetes, 

including kidney damage and cardiovascular 

disease.[15] 

 

8. Antimicrobial and Antiviral Properties 

Turmeric’s antimicrobial effects have been 

studied in the context of bacterial, fungal, and viral 

infections. Curcumin has been shown to inhibit the 

growth of various pathogens and support immune 

function. 
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Clinical Applications: 

 Bacterial Infections: Curcumin has been 

found effective against a variety of bacteria, 

including Staphylococcus aureus and 

Escherichia coli. It is often used in topical 

formulations to treat wounds and infections. 

 Fungal Infections: The antifungal properties 

of turmeric are useful in treating skin 

infections like athlete's foot and ringworm.[21] 

 Viral Infections: Early research suggests 

curcumin may inhibit the replication of certain 

viruses, such as the influenza virus, herpes 

simplex virus (HSV), and hepatitis C. 

 

HOW CURCUMA (TURMERIC) WORKS: 

MECHANISMS OF ACTION 

Curcuma longa, commonly known as 

turmeric, contains several bioactive compounds, 

with curcumin being the most extensively studied 

and biologically active. The therapeutic effects of 

turmeric arise primarily from its active 

constituents, including curcumin, turmerones, and 

other phytochemicals. These compounds exert a 

range of biological effects through their 

interactions with various molecular targets in the 

body. Below are the main mechanisms through 

which turmeric works to produce its wide-ranging 

health benefits. 

 

1. Anti-Inflammatory Action 

One of the most well-known actions of 

turmeric is its anti-inflammatory effect. 

Curcumin, the primary bioactive compound, acts as 

a powerful modulator of the body's inflammatory 

pathways. It inhibits the activity of several enzymes 

and signaling molecules involved in inflammation: 

 NF-κB Pathway: Curcumin inhibits the 

activation of nuclear factor kappa B (NF-

κB), a key regulator of inflammatory 

responses. NF-κB is a protein complex that 

controls the expression of genes involved in 

inflammation, immune responses, and cell 

survival. By suppressing NF-κB, curcumin 

reduces the production of pro-inflammatory 

cytokines like TNF-α, IL-1β, and IL-6. 

 COX-2 and LOX Inhibition: Curcumin 

inhibits cyclooxygenase-2 (COX-2) and 

lipoxygenase (LOX), both of which are 

enzymes that play crucial roles in the synthesis 

of pro-inflammatory molecules, such as 

prostaglandins and leukotrienes. This 

inhibition helps reduce pain and swelling in 

inflammatory conditions such as arthritis.[25] 

 Pro-inflammatory Cytokines: Curcumin can 

suppress the production of other pro-

inflammatory cytokines and chemokines, 

which are involved in the recruitment of 

immune cells to sites of inflammation. This 

action makes curcumin useful in conditions 

such as inflammatory bowel disease (IBD) and 

rheumatoid arthritis. 

 

2. Antioxidant Action 

Curcumin is a potent antioxidant, 

meaning it helps neutralize harmful free radicals—

unstable molecules that can cause oxidative 

damage to cells, proteins, and DNA. Oxidative 

stress is a key factor in aging and the development 

of various chronic diseases, including cancer, 

cardiovascular diseases, and neurodegenerative 

disorders. 

 Free Radical Scavenging: Curcumin directly 

scavenges reactive oxygen species (ROS) and 

reactive nitrogen species (RNS), thereby 

reducing oxidative damage in the body. 

 Upregulation of Antioxidant Enzymes: 

Curcumin also enhances the activity of the 

body's own antioxidant defense system by 

upregulating enzymes such as superoxide 

dismutase (SOD), glutathione peroxidase 

(GPx), and catalase. These enzymes play 

critical roles in neutralizing free radicals and 

protecting cells from oxidative stress. 

 Protection Against DNA Damage: By 

reducing oxidative stress, curcumin protects 

cellular DNA from damage that can lead to 

mutations, cancer, and other diseases. It also 

promotes DNA repair mechanisms, further 

supporting cellular health.[27] 

 

3. Anti-Cancer Effects 

Curcumin has been shown to have 

anticancer properties, acting at multiple stages of 

cancer development—from initiation to metastasis. 

The primary mechanisms through which curcumin 

exerts its anticancer effects include: 

 Induction of Apoptosis: Curcumin can trigger 

apoptosis (programmed cell death) in cancer 

cells by modulating the expression of pro-

apoptotic and anti-apoptotic proteins. It 

increases the activity of caspases, enzymes 

that initiate the apoptotic process, and inhibits 

the expression of anti-apoptotic proteins like 

Bcl-2.[28] 

 Cell Cycle Arrest: Curcumin can induce cell 

cycle arrest at different stages (G1, S, G2/M) 

by modulating cyclins and cyclin-dependent 
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kinases (CDKs). This prevents the 

uncontrolled division of cancer cells, helping 

to slow tumor growth. 

 Inhibition of Angiogenesis: Curcumin can 

inhibit angiogenesis, the process by which 

tumors form new blood vessels to supply 

oxygen and nutrients. It does this by inhibiting 

key signaling molecules like VEGF (vascular 

endothelial growth factor) and MMPs 

(matrix metalloproteinases) that promote 

blood vessel formation in tumors. 

 Prevention of Metastasis: Curcumin 

interferes with the molecular pathways 

involved in metastasis (spread of cancer to 

other parts of the body). It inhibits the activity 

of MMPs, which break down the extracellular 

matrix and facilitate cancer cell migration. 

 Enhancement of Chemotherapy: Curcumin 

has been shown to enhance the effectiveness of 

certain chemotherapy drugs by sensitizing 

cancer cells to treatment while reducing the 

side effects typically associated with 

chemotherapy. 

 

4. Neuroprotective Effects 

Curcumin has demonstrated potential in 

protecting the brain and nervous system. It 

crosses the blood-brain barrier, allowing it to 

directly impact brain health. Its neuroprotective 

actions are primarily through its antioxidant and 

anti-inflammatory effects, but it also interacts with 

specific brain signaling pathways: 

 Reduction of Neuroinflammation: Curcumin 

inhibits the activation of microglial cells, the 

resident immune cells in the brain. 

Overactivation of microglia contributes to 

neuroinflammation, which is associated with 

neurodegenerative diseases like Alzheimer's 

disease and Parkinson’s disease. By reducing 

neuroinflammation, curcumin helps protect 

brain cells from damage. 

 Prevention of Beta-Amyloid Aggregation: 

Curcumin has been shown to reduce the 

formation and accumulation of beta-amyloid 

plaques, a hallmark of Alzheimer's disease. It 

does this by binding to beta-amyloid proteins, 

preventing their aggregation and toxicity to 

neurons.[29] 

 Promotion of Neurogenesis: Curcumin 

promotes the growth and survival of new 

neurons in the brain, particularly in the 

hippocampus, an area involved in memory 

and learning. This effect is partly mediated 

through the activation of brain-derived 

neurotrophic factor (BDNF), a protein that 

supports neuronal growth and synaptic 

plasticity. 

 Inhibition of Tau Protein 

Hyperphosphorylation: In Alzheimer's 

disease, tau proteins become abnormally 

phosphorylated and form tangles that disrupt 

neuronal function. Curcumin has been shown 

to reduce tau hyperphosphorylation, potentially 

slowing the progression of Alzheimer's 

disease. 

 

5. Cardiovascular Protection 

Curcumin contributes to cardiovascular 

health through multiple mechanisms, including its 

anti-inflammatory, antioxidant, and lipid-lowering 

effects:[13] 

 Improvement of Endothelial Function: 

Curcumin helps improve the function of the 

endothelium (the thin layer of cells lining 

blood vessels). This helps maintain proper 

vascular tone and blood flow, which can 

reduce the risk of cardiovascular diseases like 

hypertension and atherosclerosis. 

 Reduction of LDL Oxidation: Curcumin 

reduces the oxidation of LDL cholesterol, a 

process that contributes to the formation of 

arterial plaques and the development of 

atherosclerosis. By preventing LDL oxidation, 

curcumin may help protect against the buildup 

of plaque in the arteries. 

 Reduction of Blood Pressure: Curcumin has 

been shown to have a mild antihypertensive 

effect by improving blood vessel function and 

reducing systemic inflammation. 

 Inhibition of Platelet Aggregation: Curcumin 

inhibits the activation and aggregation of 

platelets, reducing the risk of blood clot 

formation, which can lead to conditions like 

heart attacks or strokes.[12] 

 

6. Antimicrobial and Antiviral Effects 

Curcumin also exhibits antimicrobial 

(bacterial and fungal) and antiviral properties, 

contributing to its use in preventing and treating 

infections: 

 Bacterial Infections: Curcumin has shown 

activity against various Gram-positive and 

Gram-negative bacteria, including 

Staphylococcus aureus and Escherichia coli. It 

can disrupt bacterial cell walls, inhibit bacterial 

replication, and reduce inflammation 

associated with infections. 
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 Fungal Infections: Curcumin is effective 

against several fungal species, including those 

responsible for skin infections like athlete's 

foot and ringworm. 

 Viral Infections: Curcumin has been found to 

inhibit the replication of certain viruses, 

including influenza virus, herpes simplex 

virus (HSV), and hepatitis C virus. It 

achieves this by interfering with viral 

attachment and replication processes.[18] 

 

7. Other Mechanisms: 

 Blood Sugar Regulation: Curcumin improves 

insulin sensitivity and helps regulate blood 

glucose levels. It also inhibits the enzymes 

responsible for converting carbohydrates into 

glucose. 

 Liver Detoxification: Curcumin promotes 

liver health by increasing the production of 

glutathione, a powerful antioxidant that aids 

in detoxification. It also helps protect the liver 

from damage caused by toxins, alcohol, and 

fatty liver disease.[20] 

 

II. CONCLUSION: 
Herbal Curcuma, particularly Curcuma 

longa (turmeric), has established itself as a 

powerful natural remedy with a broad spectrum of 

therapeutic benefits. From its rich historical use in 

traditional medicine to its modern-day applications 

in integrative healthcare, Curcuma continues to be 

a subject of intense research due to its promising 

pharmacological properties, primarily attributed to 

its active compound curcumin. Curcuma's diverse 

biochemical composition, including curcuminoids, 

volatile oils, and other bioactive compounds, 

contributes to its wide array of health-promoting 

effects. Its most notable actions include anti-

inflammatory, antioxidant, anticancer, 

neuroprotective, cardioprotective, and 

antimicrobial properties. Curcumin, the principal 

bioactive constituent, has been shown to modulate 

key molecular pathways that regulate 

inflammation, oxidative stress, cell survival, and 

gene expression, making it a valuable therapeutic 

tool for a variety of chronic diseases and 

conditions. 

 

REFERENCES: 
[1]. Apisariyakul A, Vanittanakomm N, 

Buddhasukh D. Antifungal activity of 

turmeric oil extracted from Curcuma longa 

(Zingiberaceae). J Ethnopharmacol. 1995; 

49:163-169. 

[2]. Chandra D, Gupta SS. Antiinflammatory 

and antiarthritic activity of volatile oil of 

Curcuma longa (Haldi). Indian J. Med. 

Res. 1972; 60:138-142. 

[3]. Chattopadhyay I, Biswas K, 

Bandyopadhyay U, Banerjee RK. 

Turmeric and curcumin: biological actions 

and medicinal applications. Curr Sci India. 

2004; 87:44-53. 

[4]. Choudhuri T, Pal S, Aggarwal ML, Das T, 

Sa G. Curcumin induces apoptosis in 

human breast cancer cells through p53- 

dependent Bax induction. FEBS Lett. 

2002; 512:334-340. 

[5]. Gomes Dde C, Alegrio LV, de Lima ME, 

Leon LL, Araujo CA. Synthetic 

derivatives of curcumin and their activity 

against Leishmania amazonensis. 

Arzneimittelforschung. 2002; 52:120-124. 

[6]. Gujral ML, Chowdhury NK, Saxena PN. 

The effect of certain indigenous remedies 

on the healing of wounds and ulcers. J 

Indian State Med. Assoc., 1953; 22:273-

276. 

[7]. Jayaprakasha GK, Negi PS, 

Anandharamakrishnan C, Sakariah KK. 

Chemical composition of turmeric oil – a 

byproduct from turmeric oleorsin industry 

and its inhibitory activity against different 

fungi. Z. Naturforsch., C, 2001; 56:40-44. 

[8]. Kapoor LD. Handbook of Ayurvedic 

Medicinal Plants. CRC Press, Boca Raton, 

FL, USA, 2000 

[9]. Lee CJ, Lee JH, Seok JH, Hur GM, Park 

YC, Seol IC et al. Effects of baicalein, 

berberine, curcumin and hespiridin on 

mucin release from airway goblet cells. 

Planta Med. 2003; 69:523-526. 

[10]. Leung AY, Foster S. Encyclopedia of 

Common Natural Ingredients Used in 

Food, Drugs, and Cosmetics, 2nd ed. John 

Wiley & Sons, New York, USA, 1996. 

[11]. Lutomski J, Kedzia B, Debska W. Effect 

of an alcohol extract and of active 

ingredients from Curcuma longa on 

bacteria and fungi. Planta Med., 1974; 

26:9-19. 

[12]. Murugananthi D, Selvam S, Raveendaran 

N, Meena ST. A study on the direction of 

trade in the Indian turmeric exports: 

Markov chain approach. IUP J Agr Econ. 

2008; 4:20-25. 

[13]. Nasri H, Sahinfard N, Rafieian M, 

Rafieian S, Rafieian M, Shirzad. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 6 Nov - Dec 2024, pp: 660-668  www.ijprajournal.com   ISSN: 2456-4494 

 

 

 

 

DOI: 10.35629/4494-0906660668          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 668 

Turmeric: A spice with multifunctional 

medicinal properties. J HerbMed 

Pharmacol. 2014; 3(1):5-8. 

[14]. Naz S. Antibacterial activity of Curcuma 

longa varieties against strains of bacteria. 

Pakistan Journal of Botany, v. 2010; 

42:455-462. 

[15]. Naghetini CC. Caracterização físico-

química e atividade antifúngica dos óleos 

essenciais da cúrcuma. Dissertação 

(Mestrado em Ciência de Alimentos)-

Faculdade de Farmácia, Universidade 

Federal de Minas Gerais, Belo Horizonte, 

2006. 

[16]. Negi PS. Antibacterial activity of turmeric 

oil: a byproduct from curcumin 

manufacture. Journal of Agricultural and 

Food Chemistry. 1999; 47:4297-4300. 

PMid:10552805. 

[17]. Niranjan A, Dhan P, Tewari SK, Pandey A, 

Pushpangadan P, Prakash D. Chemistry of 

Curcuma spp. Cultivated on Sodic soil. J. 

Medicinal and Aromatic Plants Sciences. 

2003; 25:69-75. 

[18]. Patil TN, Srinivasan M. 

Hypocholesteremic effect of curcumin in 

induced-hypercholesteremic rats. Indian J. 

Exp. Biol. 1971; 9:167-169. 

[19]. Prasad DN, Gupta B, Srivastava RK, 

Satyavati GV. Studies on ulcerogenic 

activity of curcumin. Indian J Physiol. 

Pharmacol., 1976; 20:92. 

[20]. Sarangthem K, Haokip MJ. Bioactive 

component in Curcuma caesia Roxb. 

Grown in Manipur. The Bioscan, 2010; 

5:113-115. 

[21]. Sinha M, Mukherjee BP, Mukherjee B, 

Sikdar S, Dasgupta SR. Study of the 

mechanism of action of curcumin; an 

antiulcer agent. Indian J. Pharmacol. 1975; 

7:98. 

[22]. Unnikrishnan MK, Rao MN. Inhibition of 

nitric-induced oxidation of hemoglobin by 

curcuminoids. Pharmazie. 1995; 50:490-

492. 

[23]. Araujo CAC, Leon LL. Biological 

activities of Curcuma longa L. Mem. Inst. 

Oswaldo Cruz. 2001; 96:723-728. 

[24]. Kumar S, Narain U, Tripathi S, Misra K. 

Synthesis of curcumin bioconjugates and 

study of their antibacterial activities 

against beta-lactamase-producing 

microorganisms. Bioconjug. Chem., 2001; 

12:464-469. 

[25]. Rashmi R, Kumar S, Karunagaran D. 

Ectopic expression of Hsp 70 confers 

resistance and silencing its expression 

sensitizes human colon cancer cells to 

curcumin-induced apoptosis. 

Carcinogenesis, 2004; 25:179-187. 

[26]. Gautam SC, Xu YX, Pindolia KR, 

Janakiraman N, Chapman RA. 

Nonselective inhibition of proliferation of 

transformed and nontransformed cells by 

the anticancer agent carcumin 

(diferuloylmethane). Biochem. Pharmacol. 

1998; 55:1333-1337. 

[27]. Bhaumik S, Jyothi MD, Khar A. 

Differential modulation of nitric oxide 

production by curcumin in host 

macrophages and NK cells. FEBS Lett., 

2000; 483:78-82 

[28]. Unnikrishnan MK, Rao MN. Inhibition of 

nitric-induced oxidation of hemoglobin by 

curcuminoids. Pharmazie, 1995; 50:490-

492. 

[29]. Ruby AJ, Kuttan G, Dinesh Babu K, 

Rajasekharan KN, Kuttan R. Antitumor 

and antioxidant activity of natural 

curcuminoids. Cancer Lett. 1995; 94:79-8 

 

 


