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ABSTRACT

Inflammation is a vital protective response of the body to injury and infection, but uncontrolled or chronic
inflammation can lead to various health issues. Herbal medicine, with its long history in traditional healing systems,
has gained attention for its anti-inflammatory properties. This review explores the role of inflammation in disease
development and the potential of herbal medicine in managing inflammatory conditions. It discusses the anti-
inflammatory phytoconstituents found in herbs such as turmeric, ginger, and green tea, highlighting their
mechanisms of action and potential health benefits. The review also presents clinical evidence supporting the
efficacy of herbal remedies in managing inflammation-related health concerns. Furthermore, it addresses potential
challenges and future directions in herbal anti-inflammatory research, emphasizing the need for standardized
extracts, identification of active compounds, and rigorous clinical trials. This review provides valuable insights into
the therapeutic potential of herbal medicine in addressing inflammation-related health concerns and underscores
the need for continued research in this field.
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1. INTRODUCTION

Inflammation is a complex biological response of the body to harmful stimuli, such as pathogens, damaged cells, or
irritants. It is a crucial part of the immune system's response to injury and infection. However, uncontrolled, or
chronic inflammation can lead to various health issues, including allergies, cardiovascular problems, metabolic
syndrome, cancer, and autoimmune diseases [1]. Inflammation is a fundamental biological response that occurs in
the body as a protective mechanism against injury, infection, and harmful stimuli. It is a complex process involving
the immune system, blood vessels, and various signaling molecules [2]. When the body detects an injury or
infection, it triggers a cascade of events that lead to the release of inflammatory mediators, recruitment of immune
cells, and the activation of various immune responses. The cardinal signs of inflammation include redness, swelling,
heat, and pain, which are indicative of increased blood flow to the affected area and the influx of immune cells [3].
Acute inflammation is a short-term response that is essential for healing and recovery. However, when inflammation
becomes chronic, it can contribute to the development and progression of various diseases, including arthritis, heart
disease, diabetes, and cancer [4]. Chronic inflammation is characterized by persistent activation of the immune
system and prolonged release of inflammatory mediators, leading to tissue damage and dysfunction [5].

Herbal medicine, as a component of complementary and alternative medicine, has been gaining popularity
worldwide. It involves the use of plants and plant extracts to treat various ailments and promote overall health [6].
According to a survey by the National Center for Complementary and Alternative Medicine, herbal therapy is one of
the most used forms of alternative medicine [7].
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Herbal medicine, also known as botanical medicine or phytotherapy, has a long history of use in traditional healing
systems around the world. It involves using plants or plant extracts for their therapeutic properties. Many herbs have
been found to possess anti-inflammatory properties and have been used for centuries to alleviate inflammatory
conditions and promote overall health [8]. When it comes to inflammation, certain herbal medicines have been
studied for their potential anti-inflammatory properties. These herbal remedies may help modulate the body's
inflammatory response and provide relief from inflammation-related conditions [1]. Some commonly researched
anti-inflammatory herbs include turmeric, ginger, green tea, and Boswellia.

Turmeric (Curcuma longa) is one of the most well-known anti-inflammatory herbs and is widely used in traditional
medicine systems such as Ayurveda and traditional Chinese medicine [9]. The active compound in turmeric,
curcumin, has been extensively studied for its anti-inflammatory effects. It is believed to modulate the activity of
inflammatory molecules and enzymes, thereby reducing inflammation and oxidative stress [10].

Ginger (Zingiber officinale) is another popular herb with potent anti-inflammatory properties. It contains bioactive
compounds such as gingerol and shogaol, which have been shown to inhibit inflammatory pathways and reduce
pain. Ginger is commonly used to alleviate symptoms of arthritis, muscle pain, and digestive discomfort [11].
Boswellia (Boswellia serrata), also known as Indian frankincense, has been used in traditional Ayurvedic medicine
for its anti-inflammatory and analgesic properties [12]. The resin extracted from the Boswellia tree contains
boswellic acids, which have been found to inhibit pro-inflammatory enzymes and cytokines, making it a valuable
herb for managing inflammatory conditions [13].

Green tea (Camellia sinensis) is rich in polyphenols, particularly epigallocatechin gallate (EGCG), which has been
shown to have anti-inflammatory and antioxidant effects. Regular consumption of green tea has been associated
with reduced inflammation and a lower risk of chronic diseases [14].

Other herbs with anti-inflammatory properties include turmeric, rosemary, holy basil, and licorice root. These herbs
contain bioactive compounds that can modulate inflammatory pathways, reduce oxidative stress, and support the
body's natural healing processes [15].

When using herbal medicine for inflammation, it is important to consider the quality and safety of the herbal
products. Standardized extracts or preparations from reputable sources are recommended to ensure potency and
purity. Additionally, consulting with a qualified healthcare professional is advisable, especially if you are taking
medications or have underlying health conditions [16].

2. OVERVIEW OF ANTI-INFLAMMATORY PHYTOCONSTITUENTS

Phytoconstituents, also known as phytochemicals or plant constituents, are bioactive compounds found in plants that
have potential health benefits. These compounds are responsible for the color, flavor, and medicinal properties of
plants [17]. Phytoconstituents play a significant role in managing inflammation due to their anti-inflammatory,
antioxidant, and immunomodulatory properties. They can help regulate the body's inflammatory response and
reduce the production of pro-inflammatory molecules, thereby contributing to the management of inflammatory
conditions [18].

Throughout history, various cultures have used plant-based remedies to alleviate inflammation and associated
symptoms. Traditional systems of medicine, such as Ayurveda, Traditional Chinese Medicine, and Native American
herbal medicine, have employed phytoconstituents for their anti-inflammatory effects [19].

In modern times, scientific research has focused on identifying and studying the anti-inflammatory properties of
phytoconstituents. This research involves investigating the mechanisms of action of these compounds, their
bioavailability, and their potential applications in managing inflammatory conditions. Numerous studies have
explored the therapeutic potential of phytoconstituents in various inflammatory diseases, leading to a growing body
of evidence supporting their use [18].

2.1 Common Anti-Inflammatory Phytoconstituents

2.1.1 Curcumin

Curcumin is a bioactive compound found in turmeric, a popular spice commonly used in Indian cuisine and
traditional medicine. The bioavailability of curcumin is a key consideration due to its poor absorption and rapid
metabolism. Formulations with enhanced bioavailability have been developed to address this limitation [20].
Curcumin exerts its anti-inflammatory effects through the inhibition of pro-inflammatory enzymes such as
cyclooxygenase-2 (COX-2) and lipoxygenase (LOX), as well as the modulation of inflammatory cytokines [21].
Numerous studies have demonstrated the anti-inflammatory properties of curcumin, with some clinical trials
showing its efficacy in managing conditions such as osteoarthritis and inflammatory bowel disease [22].

2.1.2 Quercetin
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Quercetin is a flavonoid found in various fruits, vegetables, and herbs, including apples, onions, citrus fruits, and
green leafy vegetables [23]. Quercetin exhibits anti-inflammatory effects by inhibiting the production of
inflammatory mediators and modulating signaling pathways involved in inflammation [24]. Research suggests that
quercetin may have therapeutic potential in conditions characterized by chronic inflammation, such as rheumatoid
arthritis and allergic disorders [25].

2.1.3 Resveratrol

Resveratrol is a polyphenol found in grapes, red wine, and certain berries. It has gained attention for its potential
health benefits, including anti-inflammatory properties. Resveratrol exerts anti-inflammatory effects by suppressing
the activation of pro-inflammatory molecules and pathways, thereby mitigating inflammatory responses [26]. In
addition to its anti-inflammatory effects, resveratrol has been studied for its potential cardiovascular benefits and its
role in supporting overall health [27].

2.1.4 Gingerol

Gingerol is the primary bioactive compound in ginger, a root with a long history of use in traditional medicine for its
anti-inflammatory and digestive properties. Gingerol has been shown to inhibit the production of pro-inflammatory
cytokines and enzymes, contributing to its anti-inflammatory effects. Ginger has been traditionally used to alleviate
symptoms of arthritis, muscle pain, and gastrointestinal discomfort [28].

2.1.5 Boswellic Acid

Boswellic acid is a group of pentacyclic triterpene molecules that are produced by plants in the genus Boswellia.
These compounds have been found to possess anti-inflammatory properties and have been used in traditional
Ayurvedic medicine to treat inflammatory conditions such as arthritis and asthma [29].

2.1.6 Green Tea Catechins

Green tea catechins, such as epigallocatechin gallate (EGCG), are bioactive compounds found in green tea. These
catechins have been studied for their anti-inflammatory effects and their potential to modulate inflammatory
pathways in the body [30].

2.1.7 Salicylic Acid

Salicylic acid is a naturally occurring compound found in plants such as willow bark and meadowsweet. It is known
for its anti-inflammatory and analgesic properties and has been used in traditional medicine for pain relief and
reducing inflammation [31].

In addition to flavonoids, terpenoids, and polyphenols, other classes of phytoconstituents such as alkaloids, tannins,
and saponins also contribute to the anti-inflammatory properties of medicinal plants [32]. These phytoconstituents
exert their effects through different mechanisms, including inhibition of inflammatory mediators, modulation of
immune cell function, and protection against oxidative stress [18].

The diverse range of anti-inflammatory phytoconstituents provides a rich source of potential therapeutic agents for
managing inflammatory conditions. Research efforts aimed at identifying and understanding the mechanisms of
action of these phytoconstituents continue to expand, leading to the development of novel natural anti-inflammatory
products and formulations [33].

3. MECHANISMS OF ACTION

3.1 Inhibition of Pro-Inflammatory Enzymes

Many anti-inflammatory phytoconstituents, such as curcumin and gingerol, act by inhibiting the activity of pro-
inflammatory enzymes, including cyclooxygenase-2 (COX-2) and lipoxygenase (LOX). By doing so, these
compounds help reduce the production of inflammatory mediators, such as prostaglandins and leukotrienes, which
contribute to the inflammatory response [34].

3.2 Modulation of Inflammatory Cytokines

Phytoconstituents can modulate the production and activity of inflammatory cytokines, such as tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (IL-6). By regulating the expression of these cytokines, anti-inflammatory
phytoconstituents help modulate the immune response and reduce inflammation [35].

3.3 Antioxidant and Free Radical Scavenging Effects
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Many phytoconstituents exhibit antioxidant properties, which enable them to neutralize reactive oxygen species
(ROS) and free radicals. By reducing oxidative stress and lipid peroxidation, these compounds help mitigate
inflammation and protect cells from damage [36].

4, POTENTIAL HEALTH BENEFITS

4.1 Management of Chronic Inflammatory Conditions

Anti-inflammatory phytoconstituents have shown promise in managing chronic inflammatory conditions such as
rheumatoid arthritis, osteoarthritis, and inflammatory bowel disease. These compounds may help alleviate pain,
reduce inflammation, and improve overall joint health in individuals with arthritis [37].

4.2 Cardiovascular Benefits

Some phytoconstituents, including resveratrol, have been studied for their potential cardiovascular benefits. These
compounds may help support heart health by reducing inflammation, improving blood flow, and protecting against
oxidative stress [38].

4.3 Anti-Cancer Properties

Research suggests that certain anti-inflammatory phytoconstituents may have anti-cancer properties. These
compounds may help inhibit the growth of cancer cells, reduce inflammation in the tumor microenvironment, and
support the body's natural defense mechanisms against cancer [39].

4.4 Respiratory Health

Phytoconstituents with anti-inflammatory effects may also benefit individuals with respiratory conditions such as
asthma and chronic obstructive pulmonary disease (COPD). By modulating inflammation in the airways, these
compounds may help improve respiratory function and reduce symptoms [40].

4.5 Gastrointestinal Health

Inflammatory bowel disease (IBD) and other gastrointestinal conditions may benefit from the anti-inflammatory
properties of phytoconstituents. These compounds can help reduce inflammation in the gut, support gut barrier
function, and alleviate symptoms associated with inflammatory gastrointestinal disorders [41].

5. CLINICAL EVIDENCE AND STUDIES SUPPORTING HERBAL ANTI-INFLAMMATORY
EFFICACY

Numerous clinical studies have investigated the anti-inflammatory efficacy of various herbal remedies, providing
valuable insights into their potential therapeutic benefits [42]. For instance, research on curcumin, a compound
found in turmeric, has demonstrated its ability to modulate inflammatory pathways and alleviate symptoms in
conditions such as arthritis and inflammatory bowel disease [43].

Similarly, studies on Boswellia serrata, commonly known as Indian frankincense, have revealed its anti-
inflammatory properties and its potential for managing conditions like osteoarthritis and asthma. The active
compounds in Boswellia have been shown to inhibit pro-inflammatory enzymes and cytokines, contributing to its
therapeutic effects [12].

Furthermore, herbal preparations containing ginger extracts have been the focus of clinical trials investigating their
anti-inflammatory effects, particularly in the context of musculoskeletal disorders and gastrointestinal inflammation.
The findings from these studies support the use of ginger as a natural anti-inflammatory agent [44].

Additionally, clinical evidence supporting the anti-inflammatory efficacy of herbs such as green tea, rosemary, and
willow bark extract has provided further validation of their potential in managing inflammatory conditions. These
studies have contributed to a growing body of evidence supporting the use of herbal remedies as complementary or
alternative approaches to conventional anti-inflammatory therapies [45].

The accumulation of clinical data underscores the significance of herbal medicine in addressing inflammation-
related health concerns and highlights the need for continued research to elucidate the mechanisms underlying the
anti-inflammatory effects of various botanical compounds [46].

6. POTENTIAL CHALLENGES AND FUTURE DIRECTIONS IN HERBAL ANTI-
INFLAMMATORY RESEARCH

22413 www.ijariie.com 216



Vol-10 Issue-1 2024 IJARIIE-ISSN(O)-2395-4396

Herbal anti-inflammatory research faces several challenges, including standardization of herbal extracts,
identification of active compounds, and validation through rigorous clinical trials. Additionally, ensuring quality
control, safety, and efficacy of herbal products presents ongoing concerns in this field [16].

Future directions in herbal anti-inflammatory research involve leveraging advanced analytical techniques to identify
bioactive compounds, exploring synergistic effects of herbal combinations, and conducting well-designed clinical
studies to establish the therapeutic potential of herbal remedies [46]. Furthermore, integrating traditional knowledge
with modern scientific approaches can pave the way for the development of evidence-based herbal anti-
inflammatory interventions [47].

The evolving landscape of herbal anti-inflammatory research holds promise for addressing these challenges and
advancing the understanding and application of natural remedies in managing inflammation [16].

7. CONCLUSIONS

The review article provides a comprehensive exploration of inflammation as a vital protective response to injury and
infection, while also highlighting the potential health issues associated with uncontrolled or chronic inflammation. It
emphasizes the therapeutic potential of herbal medicine in managing inflammatory conditions and discusses the
anti-inflammatory phytoconstituents found in herbs such as turmeric, ginger, and green tea, along with their
mechanisms of action and potential health benefits. Clinical evidence supporting the efficacy of herbal remedies in
managing inflammation-related health concerns is presented, alongside discussions on potential challenges and
future directions in herbal anti-inflammatory research.

The article underscores the need for continued research in the field of herbal medicine, emphasizing the importance
of standardized extracts, identification of active compounds, and rigorous clinical trials. It advocates for the
integration of traditional knowledge with modern scientific approaches and emphasizes the valuable insights
provided by herbal medicine in addressing inflammation-related health concerns. The diverse range of anti-
inflammatory phytoconstituents is discussed, along with their mechanisms of action and potential health benefits in
managing chronic inflammatory conditions, cardiovascular health, cancer, respiratory health, and gastrointestinal
health.

Overall, the review article offers a comprehensive overview of the role of herbal medicine in managing
inflammatory conditions and emphasizes the need for continued research to unlock the full therapeutic potential of
herbal remedies. It advocates for a holistic approach to herbal medicine that integrates traditional knowledge with
modern scientific methodologies, paving the way for innovative strategies in addressing inflammation-related health
concerns. The review's insights contribute to the growing body of knowledge on herbal anti-inflammatory research
and highlight the promising avenues for future exploration and application of natural remedies.

8. REFERENCES

[1] Ansar W, Ghosh S. Inflammation and Inflammatory Diseases, Markers, and Mediators: Role of CRP in Some
Inflammatory Diseases. Biology of C Reactive Protein in Health and Disease. 2016 Mar 24:67-107.

[2] Ferrero-Miliani L, Nielsen OH, Andersen PS, Girardin SE. Chronic inflammation: importance of NOD2 and
NALP3 in interleukin-1beta generation. Clin Exp Immunol. 2007 Feb;147(2):227-35.

[3] Pahwa R, Goyal A, Jialal I. Chronic Inflammation. 2023 Aug 7. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2023 Jan—.

[4] Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J, Li Y, Wang X, Zhao L. Inflammatory responses, and
inflammation-associated diseases in organs. Oncotarget. 2017 Dec 14;9(6):7204-7218.

[5] Fritsch J, Abreu MT. The Microbiota and the Immune Response: What Is the Chicken and What Is the Egg?
Gastrointest Endosc Clin N Am. 2019 Jul;29(3):381-393.

[6] Ekor M. The growing use of herbal medicines: issues relating to adverse reactions and challenges in monitoring
safety. Front Pharmacol. 2014 Jan 10; 4:177.

[7] Tabish SA. Complementary and Alternative Healthcare: Is it Evidence-based? Int J Health Sci (Qassim). 2008
Jan;2(1): V-IX.

[8] Wink M. Modes of Action of Herbal Medicines and Plant Secondary Metabolites. Medicines (Basel). 2015 Sep
8;2(3):251-286.

[9] Sharifi-Rad J, R ayess YE, Rizk AA, Sadaka C, et.al. Turmeric and Its Major Compound Curcumin on Health:
Bioactive Effects and Safety Profiles for Food, Pharmaceutical, Biotechnological and Medicinal Applications.
Front Pharmacol. 2020 Sep 15; 11:01021.

22413 www.ijariie.com 217



Vol-10 Issue-1 2024 IJARIIE-ISSN(O)-2395-4396

[10]Peng Y, Ao M, Dong B, Jiang Y, Yu L, Chen Z, Hu C, Xu R. Anti-Inflammatory Effects of Curcumin in the
Inflammatory Diseases: Status, Limitations and Countermeasures. Drug Des Devel Ther. 2021 Nov 2; 15:4503-
4525.

[11] Mashhadi NS, Ghiasvand R, Askari G, Hariri M, Darvishi L, Mofid MR. Anti-oxidative and anti-inflammatory
effects of ginger in health and physical activity: review of current evidence. Int J Prev Med. 2013 Apr;4(Suppl
1): S36-42.

[12] Siddiqui MZ. Boswellia serrata, a potential antiinflammatory agent: an overview. Indian J Pharm Sci. 2011
May;73(3):255-61.

[13]Roy NK, Parama D, Banik K, Bordoloi D, et al. An Update on Pharmacological Potential of Boswellic Acids
against Chronic Diseases. Int J Mol Sci. 2019 Aug 22;20(17):4101.

[14] Chacko SM, Thambi PT, Kuttan R, Nishigaki I. Beneficial effects of green tea: a literature review. Chin Med.
2010 Apr 6; 5:13.

[15] Halder, S., Anand, U., Nandy, S., Oleksak, P., Qusti, S., Alshammari, E. M., Batiha, G. E., Koshy, E. P., &
Dey, A. (2021). Herbal drugs and natural bioactive products as potential therapeutics: A review on pro-
cognitives and brain boosters perspectives. Saudi Pharmaceutical Journal, 29(8), 879-907.

[16]Wang H, Chen Y, Wang L, Liu Q, Yang S, Wang C. Advancing herbal medicine: enhancing product quality
and safety through robust quality control practices. Front Pharmacol. 2023 Sep 25; 14:1265178.

[L7] Altemimi A, Lakhssassi N, Baharlouei A, Watson DG, Lightfoot DA. Phytochemicals: Extraction, Isolation,
and ldentification of Bioactive Compounds from Plant Extracts. Plants (Basel). 2017 Sep 22;6(4):42.

[18] Saleh HA, Yousef MH, Abdelnaser A. The Anti-Inflammatory Properties of Phytochemicals and Their Effects
on Epigenetic Mechanisms Involved in TLR4/NF-kB-Mediated Inflammation. Front Immunol. 2021 Mar 26;
12:606069.

[19]Rizvi SAA, Einstein GP, Tulp OL, Sainvil F, Branly R. Introduction to Traditional Medicine and Their Role in
Prevention and Treatment of Emerging and Re-Emerging Diseases. Biomolecules. 2022 Oct 9;12(10):1442.

[20] Hewlings SJ, Kalman DS. Curcumin: A Review of Its Effects on Human Health. Foods. 2017 Oct 22;6(10):92.

[21] Sadeghi, M., Dehnavi, S., Asadirad, A. et al. Curcumin and chemokines: mechanism of action and therapeutic
potential in inflammatory diseases. Inflammopharmacol 31, 1069-1093 (2023).

[22] Fallahi, F., Borran, S., Ashrafizadeh, M., Zarrabi, A., Pourhanifeh, M. H., Mahabady, M. K., Sahebkar, A., &
Mirzaei, H. (2021). Curcumin and inflammatory bowel diseases: From in vitro studies to clinical trials.
Molecular Immunology, 130, 20-30.

[23] Anand David AV, Arulmoli R, Parasuraman S. Overviews of Biological Importance of Quercetin: A Bioactive
Flavonoid. Pharmacogn Rev. 2016 Jul-Dec;10(20):84-89.

[24] Aghababaei, F., & Hadidi, M. (2023). Recent advances in potential health benefits of quercetin.
Pharmaceuticals, 16(7), 1020.

[25]Jafarinia M, Sadat Hosseini M, Kasiri N, Fazel N, Fathi F, Ganjalikhani Hakemi M, Eskandari N. Quercetin
with the potential effect on allergic diseases. Allergy Asthma Clin Immunol. 2020 May 14; 16:36.

[26] Salehi B, Mishra AP, Nigam M, Sener B, Kilic M, Sharifi-Rad M, Fokou PVT, Martins N, Sharifi-Rad J.
Resveratrol: A Double-Edged Sword in Health Benefits. Biomedicines. 2018 Sep 9;6(3):91.

[27]Zhang, L., Li, C., Kakar, M. U., Khan, M. S., Wu, P., Amir, R. M., Dai, D., Naveed, M., Li, Q., Saeed, M.,
Shen, J., Rajput, S. A., & Li, J. (2021). Resveratrol (RV): A pharmacological review and call for further
research. Biomedicine & Pharmacotherapy, 143, 112164.

[28]Mao QQ, Xu XY, Cao SY, Gan RY, Corke H, Beta T, Li HB. Bioactive Compounds and Bioactivities of
Ginger (Zingiber officinale Roscoe). Foods. 2019 May 30;8(6):185.

[29] Zhang Y, Ning Z, Lu C, Zhao S, Wang J, Liu B, Xu X, Liu Y. Triterpenoid resinous metabolites from the genus
Boswellia: pharmacological activities and potential species-identifying properties. Chem Cent J. 2013 Sep
12;7(1):153.

[30] Musial C, Kuban-Jankowska A, Gorska-Ponikowska M. Beneficial Properties of Green Tea Catechins. Int J
Mol Sci. 2020 Mar 4;21(5):1744.

[31] Miner J, Hoffhines A. The discovery of aspirin's antithrombotic effects. Tex Heart Inst J. 2007;34(2):179-86.

[32] Gonfa, Y. H., Tessema, F. B., Bachheti, A., Rai, N., Tadesse, M. G., Singab, A. N. B., Chaubey, K. K., &
KumarBachheti, R. (2023b). Anti-inflammatory activity of phytochemicals from medicinal plants and their
nanoparticles: A review. Current Research in Biotechnology, 6, 100152.

[33]Gandhi, Y., Kumar, R., Grewal, J., Rawat, H., Mishra, S. K., Kumar, V., Shakya, S. K., Jain, V., Babu, G. R.,
Sharma, P., Singh, A., Singh, R., & Acharya, R. (2022). Advances in anti-inflammatory medicinal plants and
phytochemicals in the management of arthritis: A comprehensive review. Food Chemistry Advances, 1,
100085.

22413 www.ijariie.com 218



Vol-10 Issue-1 2024 IJARIIE-ISSN(O)-2395-4396

[34]van Breemen RB, Tao Y, Li W. Cyclooxygenase-2 inhibitors in ginger (Zingiber officinale). Fitoterapia. 2011
Jan;82(1):38-43.

[35] Nisar A, Jagtap S, Vyavahare S, Deshpande M, Harsulkar A, Ranjekar P, Prakash O. Phytochemicals in the
treatment of inflammation-associated diseases: the journey from preclinical trials to clinical practice. Front
Pharmacol. 2023 May 9; 14:1177050.

[36] Poljsak B. Strategies for reducing or preventing the generation of oxidative stress. Oxid Med Cell Longev.
2011; 2011:194586.

[37]Placha D, Jampilek J. Chronic Inflammatory Diseases, Anti-Inflammatory Agents and Their Delivery
Nanosystems. Pharmaceutics. 2021 Jan 6;13(1):64.

[38] Bonnefont-Rousselot D. Resveratrol and Cardiovascular Diseases. Nutrients. 2016 May 2;8(5):250.

[39] Kopustinskiene DM, Jakstas V, Savickas A, Bernatoniene J. Flavonoids as Anticancer Agents. Nutrients. 2020
Feb 12;12(2):457.

[40] Timalsina D, Pokhrel KP, Bhusal D. Pharmacologic Activities of Plant-Derived Natural Products on
Respiratory Diseases, and Inflammations. Biomed Res Int. 2021 Oct 4; 2021:1636816.

[41] Campmans-Kuijpers MJE, Dijkstra G. Food and Food Groups in Inflammatory Bowel Disease (IBD): The
Design of the Groningen Anti-Inflammatory Diet (GrAID). Nutrients. 2021 Mar 25;13(4):1067.

[42] Ghasemian M, Owlia S, Owlia MB. Review of Anti-Inflammatory Herbal Medicines. Adv Pharmacol Sci.
2016; 2016:9130979.

[43] Gupta S.C., Patchva S., Aggarwal B.B. Therapeutic Roles of Curcumin: Lessons Learned from Clinical Trials.
AAPS J. 2013; 15:195-218. doi: 10.1208/s12248-012-9432-8.

[44]Grzanna R, Lindmark L, Frondoza CG. Ginger--a herbal medicinal product with broad anti-inflammatory
actions. J Med Food. 2005 Summer;8(2):125-32.

[45]Li Y, Yao J, Han C, et al. "Anti-inflammatory effects of green tea: a literature review" Phytomedicine. 2016 Oct
15;23(10):1273-1281.

[46]Beg S, Swain S, Hasan H, Barkat MA, Hussain MS. Systematic review of herbals as potential anti-
inflammatory agents: Recent advances, current clinical status, and future perspectives. Pharmacogn Rev. 2011
Jul;5(10):120-37.

[471Yin SY, Wei WC, Jian FY, Yang NS. Therapeutic applications of herbal medicines for cancer patients. Evid
Based Complement Alternat Med. 2013; 2013:302426.

22413 www.ijariie.com 219



