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Abstract: Curcuma longa, commonly known as turmeric, has been revered for centuries in traditional 

medicine systems for its wide-ranging medicinal properties. This abstract delves into the 

pharmacological implications of Curcuma longa's therapeutic potential, shedding light on its diverse 

applications in modern medicine. Through an extensive review of literature, this paper explores the 

multifaceted pharmacological actions of Curcuma longa and its bioactive component, curcumin. 

Curcuma longa demonstrates significant anti-inflammatory effects, mediated by its ability to inhibit 

various pro-inflammatory enzymes and cytokines. These properties make it a promising candidate for 

the management of inflammatory conditions such as arthritis, inflammatory bowel disease, and 

dermatological disorders. Additionally, its antioxidant properties contribute to its efficacy in combating 

oxidative stress, which plays a pivotal role in the pathogenesis of numerous chronic diseases including 

cancer, cardiovascular disorders, and neurodegenerative conditions. Curcuma longa exhibits notable 

antimicrobial activity against a spectrum of pathogens, including bacteria, viruses, and fungi. This 

antimicrobial potential opens avenues for the development of novel therapeutic agents for infectious 

diseases, especially in the context of emerging antibiotic resistance. Moreover, Curcuma longa's 

hepatoprotective properties have been extensively studied, highlighting its potential in the prevention 

and treatment of liver diseases such as hepatitis, cirrhosis, and hepatic steatosis. 
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1. Introduction 

Curcuma longa, commonly known as turmeric, has been a 

cornerstone of traditional medicine systems for centuries, 

particularly in South Asia. Its vibrant golden hue and 

distinctive flavor have not only made it a staple in culinary 

traditions but also a revered medicinal herb with a plethora 

of pharmacological implications. In recent years, scientific 

interest in the medicinal potential of Curcuma longa has 

surged, fueled by an expanding body of research 

uncovering its diverse therapeutic properties. This 

introduction sets the stage for an in-depth exploration of the 

pharmacological implications of Curcuma longa's medicinal 

potential, shedding light on its multifaceted roles in modern 

medicine. At the heart of Curcuma longa's medicinal 

prowess lies its bioactive compound, curcumin, which has 

been extensively studied for its pharmacological effects. 

One of the most remarkable attributes of Curcuma longa is 

its potent anti-inflammatory activity. Numerous studies 

have demonstrated its ability to modulate inflammatory 

pathways by inhibiting key enzymes and cytokines 

involved in the inflammatory process. This anti-

inflammatory action holds significant promise for the 

management of various inflammatory conditions, ranging 

from arthritis to inflammatory bowel disease. 

Curcuma longa possesses remarkable antioxidant 

properties, enabling it to scavenge free radicals and mitigate 

oxidative stress—a hallmark feature of numerous chronic 

diseases. Its antioxidant activity extends beyond mere 

neutralization of free radicals, encompassing the activation 

of endogenous antioxidant defenses and restoration of 

redox balance within cells. Such antioxidative prowess 

positions Curcuma longa as a promising candidate for 

combating oxidative damage implicated in conditions like 

cancer, cardiovascular diseases, and neurodegenerative 

disorders. 
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Table 1: Taxonomical Characters 

Domain Eukaryota 

Kingdom Plantae 

Subkingdom Tracheobionta 

Division Magnoliophyta 

Class Liliopsida 

Subclass Zingiberidae 

Phylum Spermatophyta 

Subphylum Angiospermae 

Order Zingiberales 

Family Zingiberaceae 

Genus Curcuma 

Species Longa 

 

2. Phytoconstituents 

Phytoconstituents refer to the diverse array of chemical 

compounds found within plants, each with potential 

therapeutic effects. In the case of turmeric (Curcuma 

longa), these phytoconstituents contribute to its renowned 

medicinal properties. Turmeric comprises various 

macronutrients and micronutrients, with protein 

constituting 6.3% of its composition, alongside fat (5.1%), 

minerals (3.5%), carbohydrates (69.4%), and moisture 

(13.1%). The characteristic yellow hue of turmeric is 

primarily attributed to the phenolic diketone known as 

curcumin, comprising curcumin I (94%), curcumin II (6%), 

and curcumin III (0.3%). Beyond curcumin, turmeric 

contains a plethora of additional compounds, including 1,8-

cineole, alpha-pinene, ar-turmerone, and germacrone, 

among others. These compounds contribute to turmeric's 

flavor, aroma, and therapeutic properties. Notably, 

curcumin, the major bioactive compound in turmeric, 

possesses remarkable medicinal potential. With a molecular 

weight of 368.38 and chemical formula C21H20O6, 

curcumin exhibits a symmetric chemical structure, 

comprising two aromatic ring systems linked by a seven-

carbon linker with o-methoxy phenolic groups. This 

structure allows curcumin to undergo keto-enol 

tautomerism, a phenomenon influencing its 

pharmacological activity. Additionally, turmeric contains 

various other bioactive compounds such as campesterol, 

stigmasterol, and fatty acids, along with metallic elements 

like copper, zinc, and calcium, which collectively 

contribute to its therapeutic effects. Understanding the 

phytoconstituents of turmeric provides insights into its 

pharmacological implications and underscores its potential 

as a natural remedy for various ailments. 

 

 
Fig. 1: structure of curcumin 

 

3. Management 

Phytoconstituents are the chemical compounds found in 

plants, contributing to their therapeutic properties. In 

turmeric (Curcuma longa), these include curcumin, 

responsible for its yellow color and potent medicinal 

effects, alongside other compounds like 1,8-cineole and 

alpha-pinene. Curcumin, with its unique chemical structure, 

exhibits significant pharmacological activity. Turmeric also 

contains campesterol, stigmasterol, fatty acids, and metallic 

elements like copper and zinc, enhancing its therapeutic 

potential. Understanding these phytoconstituents 

illuminates turmeric's pharmacological implications as a 

natural remedy for various health issues. 

Many of the benefits associated with curcumin, the active 

compound in turmeric, stem from its potent antioxidant and 

anti-inflammatory properties. However, curcumin's efficacy 

is hindered by its poor bioavailability, primarily due to 

issues such as low absorption, rapid metabolism, and quick 

elimination from the body. To address this limitation, 

various substances have been explored to enhance 

curcumin's bioavailability, with piperine, found in black 

pepper, being one notable example, shown to increase 

bioavailability by up to 2000% when combined with 

curcumin. Additionally, ar-turmerone, another component 

of turmeric, exhibits anti-inflammatory effects by blocking 

microglial signaling pathways, suggesting its potential 

therapeutic utility in neurological disorders characterized 

by neuroinflammation. Furthermore, turmeric oil enriched 

with enhanced turmerones has demonstrated anti-

inflammatory properties by modulating key pathways 

involved in inflammation, providing potential benefits in 

conditions like endotoxemia. Despite its generally 

recognized safety profile, documented side effects of 

curcumin include gastrointestinal symptoms and changes in 

serum enzyme levels, particularly at higher doses. 

Understanding both the therapeutic potential and possible 

adverse effects of curcumin is crucial for its safe and 

effective use in clinical settings. 
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Table 2: pharmacological facet of curcumin 

Curcumin 

S.No 
Pharmacological 

Activity 
Description References 

1 Anti-hypertensive 

•   In vascular smooth muscle cells, curcumin reduced AT1R expression in a 

concentration- and time-dependent manner. 

5 
• Curcumin reduces AT1R-mediated vasoconstriction in A10 cells via altering 

SP1/AT1R DNA binding, which subsequently delays the onset of hypertension 

in an Ang II- induced hypertensive model. 

2 Anti-oxidant 

• It lowers oxidative stress levels, which are linked to, among other things, the 

body’s capacity to chelate heavy metals or control the activity of various 

enzymes. 

6 

3 
Anti-

inflammatory 

• Curcumin controls inflammatory signalling pathways and prevents the 

generation of inflammatory mediators to produce anti-inflammatory effects. 

7 •  Curcumin regulates inflammatory mediators and combats inflammatory 

illnesses through binding to Toll-like receptors (TLRs), nuclear factor kappa-B 

(NF-B), mitogen- activated protein kinases (MAPK), activator protein 1 (AP-

1), and other signalling pathways. 

4 Anti-ulcer 

•   Curcumin's antiulcer effectiveness was demonstrated by reducing a number 

of ulcerative factors, such as pepsin inhibition, pepsin hyperactivity, gastric 

acid hypersecretion, total peroxides, myeloperoxiase activity, and apoptotic 

incidence. 

8 

5 Anti-diabetic 

•   Curcumin (300 mg/kg b.w./day) significantly decreased fasting plasma 

glucose, cholesterol, triglycerides, and low-density lipoprotein when given to 

STZ-induced diabetic Wistar rats for eight weeks (LDL) -levels of cholesterol 

9 

6 Hypolipidemic 

•  Curcumin treatment reduced blood total cholesterol, triacylglycerols, LDL, 

VLDL, phospholipid, endothelin-1, and homocysteine concentrations while 

raising HDL and Apo A levels in rats with high cholesterol diet-induced 

hypercholesterolemia. These findings imply that curcumin may be useful in 

regulating cholesterol levels, enhancing dyslipidemia, and maybe lowering 

cardiovascular problems brought on by hypercholesterolemia. 

10 

7 Anti-cancer 

• Nuclear element B is a transcription factor that promotes inflammation and 

regulates the expression of numerous proteins, including the cytokines 

interleukin (IL)-1, IL-2, and interferon (IFN), which are engaged in a variety of 

cell signalling pathways linked to the development of cancer and inflammation. 11, 12 

• Curcumin reduces NF-B activity by preventing I kappa B kinase (I-B) 

phosphorylation and preventing nuclear translocation of the NF-B p65 subunit. 

8 
Anti- 

atherosclerosis 

•   Curcumin's anti-atherosclerotic effects manifest as a suppression of M1 to 

M2 macrophage polarisation or as an induction of M2 polarisation via 

macrophage release of IL-4 and/or IL-13. 

13,14 

9 Wound healing 
•  Curcumin can improve the development of granulation tissue, collagen 

synthesis, tissue remodelling, and wound contraction. 
15 

10 Anti-coagulant 

•  The activated partial thromboplastin time (aPTT), prothrombin time (PT), as 

well as cell-based thrombin and activated factor X (FXa) production activities, 

have all been used to determine the anticoagulant capabilities of curcumin and 

its derivative (bisdemethoxycurcumin, BDMC). The outcome shown that 

curcumin and BDMC considerably lengthened aPTT and PT and reduced 

thrombin and FXa activities. 

16, 17 
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11 Analgesic 

•  A total of eight RCTs with 606 randomly assigned subjects matched our 

inclusion criteria. Pain was observed to be significantly decreased by 

curcuminoids (SMD: 0.57, 95 percent CI: 1.11 to 0.03; P = 0.04). This pain-

relieving effect was discovered to be independent of the dosage and length of 

curcuminoids administration and was unaffected by publication bias. In all 

reviewed RCTs, turmeric was well tolerated and safe. 

18 

12 Antinociceptive 

•  Curcumin acted as an antinociceptive agent by promoting Pomc expression 

and DRG neurons' release of enkephalin and beta-endorphin. These findings 

showed that curcumin reduced bone pain caused by cancer by acting on 

endogenous opioid peptides, particularly -endorphin and enkephalin. 

19 

13 Anti-microbial 

•   Its protective effects against Gram-negative uropathogens such Escherichia 

coli, Pseudomonas aeruginosa, Proteus mirabilis, and Serratia marcescens, as 

well as its ability to delay the development of struvite stones linked to uTIs. 

Curcumin has demonstrated a synergistic antimicrobial action with antibiotics 

and antifungals against a variety of infections, including Candida albicans, 

enterotoxigenic Escherichia coli (ETEC), Pseudomonas aeruginosa, and 

methicillin-resistant S. aureus. 

20 

14 In arthritis 
•    These RCTs offer scientific proof for the effectiveness of turmeric extract 

(approximately 1000 mg of curcumin per day) in the treatment of arthritic pain. 
21 

15 Anti-epileptic 

•  In a kainate model of temporal lobe epilepsy, curcumin also has anti-

epileptogenic effect because it lessens the severity of spontaneous recurring 

seizures. 

22 

16 Multiple sclerosis 
•  In CNS-related conditions, such as MS, curcumin may modify cell cycle 

regulating proteins, enzymes, cytokines, and transcription factors. 
23 

17 Anti-alzheimer 

•  The two main indicators for the diagnosis of Alzheimer's disease are amyloid 

and highly phosphorylated tau protein. Due to curcumin's inherent fluorescence 

and strong affinity for amyloid-, it was created as a diagnostic probe in the 

early stages of medical research. Curcumin has been found to efficiently 

preserve the normal structure and function of brain arteries, mitochondria, and 

synapses, lower risk factors for a number of chronic diseases, and reduce the 

risk of Alzheimer's disease in both prevention and treatment of the condition. 

24 

18 
Chronic anterior 

uveitis 

•  32 individuals with chronic anterior uveitis received 375 mg of curcumin 

three times each day for a period of 12 weeks. Curcumin was just as effective 

as corticosteroid therapy, the only available standard treatment, in 86 percent 

of patients. 

25,26 

19 Dental pain • Applying roasted, ground turmeric to sore teeth reduces pain and swelling. 26,27 

20 
Periodontal 

problems 

•   Topically applied Gingivitis and periodontitis can be treated by putting a 

paste comprised of 1 tsp of turmeric, 1/2 tsp of salt, and 1/2 tsp of mustard oil 

on the affected areas. It is advised to use this paste twice day to brush the teeth 

and gums. 

26,27 

21 
Subgingival 

irrigant 

• When used as a subgingival irrigant, 1% curcumin solution can improve 

the remission of inflammatory symptoms compared to saline and chlorhexidine 

irrigation. 

28 

22 Anti-parkinson 

•  By giving a H ion, curcumin shields mitochondria and neurons from the 

harmful effects of ROS. Lewy bodies (LB) are linked to the start of Parkinson's 

disease (PD). LB is formed when alpha-synuclein oligomers group together. 

There is evidence that curcumin inhibits the formation of alpha-synuclein 

oligomers. 

29,30 

23 In schizophrenia 

•  In a pilot research, patients with chronic stable schizophrenia received 180 

mg/day of add-on curcumin at a lower dose. At 12 weeks, curcumin 

dramatically decreased pro-inflammatory cytokine (IL-6) levels and enhanced 

31 
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working memory function. 

•  A double-blind, randomised controlled experiment was conducted to 

examine the effects of curcumin as an adjunct to continued antipsychotic 

therapy on positive, negative, and depressive symptoms. 

•   An addition to the ongoing antipsychotic medication regimen for 16 weeks, 

nanocurcumin soft gel capsules (160 mg/day) was monitored in a double-blind, 

randomised, placebo-controlled research to see how it affected the negative 

symptoms of chronic stable schizophrenia patients. 

24 In HIV 

• Curcumin may lessen FGT inflammation, which is known to make it easier 

for people to contract HIV. Although the vaginal epithelial cells (GECs) lining 

the FGT play a crucial role in building a primary barrier against HIV entry, 

exposure to an intact virus or the HIV-1 glycoprotein 120 (gp120) causes an 

inflammatory response that causes the tight junction (TJ) proteins to be 

downregulated. 

32, 33 

25 Anti-depressant 

•  Curcumin improved serotoninergic and dopaminergic transmission while 

inhibiting the MAO-A to counteract the depressive-like behaviour in mice 

brought on by prolonged stress. 

34,35 

26 In Covid 

•   Via the ACE2 receptor, the SARS-CoV-2 S glycoprotein promotes fusion 

and internalisation of the virus. It is responsible for this interaction. In order to 

cure COVID- 19, it may be possible to target both the S glycoprotein and 

ACE2. Curcumin has a significant propensity for interacting with the S 

glycoprotein through the formation of six hydrogen bonds, according to in 

silico study. 

36 

27 Hepatoprotective 

• Curcumin (200 mg/kg/day for 3 weeks) also had a protective effect on Non-

Alcoholic Steatohepatitis (NASH) caused by CCl4. Male Wistar-Albino rats 

were shown to have decreased lipid accumulation and MDA deposition during 

the corresponding histological examination. In mice with methionine+choline-

deficiency (MCD)-induced steatohepatitis, curcumin also successfully 

inhibited fibrosis (both formation and progression). 

37, 38 

 

 

4. Conclusion 

Curcuma longa, commonly known as turmeric, has been 

revered for centuries in traditional medicine systems for its 

medicinal properties. In recent years, extensive research has 

shed light on its pharmacological implications, uncovering 

a myriad of potential health benefits. This conclusion 

encapsulates the essence of Curcuma longa's medicinal 

potential, highlighting its diverse pharmacological effects 

and implications for human health. Firstly, the 

pharmacological profile of Curcuma longa underscores its 

anti-inflammatory properties. Curcumin, the principal 

bioactive compound in turmeric, exhibits potent anti-

inflammatory activity by modulating various molecular 

targets involved in the inflammatory process. Studies have 

demonstrated its efficacy in alleviating symptoms 

associated with inflammatory conditions such as arthritis, 

inflammatory bowel disease, and chronic inflammation. 

Furthermore, its ability to mitigate inflammation holds 

promise for the prevention and management of chronic 

diseases linked to low-grade inflammation, including 

cardiovascular disease, diabetes, and neurodegenerative 

disorders. 

Moreover, Curcuma longa possesses remarkable 

antioxidant properties attributed to its ability to scavenge 

free radicals and enhance endogenous antioxidant defense 

systems. Oxidative stress, arising from an imbalance 

between reactive oxygen species (ROS) production and 

antioxidant defenses, plays a pivotal role in the 

pathogenesis of numerous diseases, including cancer, aging, 

and neurodegenerative disorders. By virtue of its 

antioxidant activity, Curcuma longa demonstrates potential 

in mitigating oxidative damage, thereby conferring 

protective effects against a spectrum of oxidative stress-

related ailments. Additionally, Curcuma longa exhibits 

notable antimicrobial activity against a wide array of 

pathogens, including bacteria, viruses, fungi, and parasites. 

Curcumin's antimicrobial properties have been attributed to 

its ability to disrupt microbial cell membranes, inhibit 

microbial enzymes, and interfere with microbial nucleic 

acid replication. Consequently, Curcuma longa holds 

promise as a natural alternative or adjunctive therapy for 

combating microbial infections and addressing the growing 
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concern of antimicrobial resistance. Furthermore, emerging 

evidence suggests that Curcuma longa exerts modulatory 

effects on various signalling pathways implicated in cancer 

development and progression. Curcumin has been shown to 

inhibit tumor initiation, proliferation, angiogenesis, and 

metastasis, while inducing apoptosis and enhancing the 

efficacy of conventional cancer therapies. These findings 

underscore the potential utility of Curcuma longa as a 

chemopreventive and adjuvant therapeutic agent in cancer 

management. 
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