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Abstract

Herbal remedies demonstrate considerable potential for alleviating joint pain. Medicinal plants provide
safer alternatives owing to their anti-inflammatory and immune-modulating properties. Various herbs and
plant-based compounds have exhibited encouraging anti-rheumatoid effects by diminishing pain and
inflammation. Conventional treatment using synthetic medications alleviates disease symptoms but often
leads to increased side effects. In contrast, herbal treatments are devoid of side effects.
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INTRODUCTION:

Rheumatoid arthritis

Arthritis is a condition marked by inflammation and deterioration of joint structures, resulting in
discomfort, stiffness, and limited mobility. Herbal treatments show substantial promise in alleviating joint
pain. Medicinal plants present safer alternatives due to their anti-inflammatory and immunomodulatory
effects. Numerous herbs and plant-based compounds have demonstrated encouraging anti-rheumatoid
activity by diminishing pain and inflammation'.

Conventional synthetic medications alleviate disease symptoms but often come with numerous side
effects.? In contrast, herbal treatments typically do not result in side effects. Rheumatoid arthritis is not a
hereditary condition; researchers suggest that certain individuals possess genes that increase their
vulnerability to the disease’.

Experts argue that having these genes does not guarantee the development of rheumatoid arthritis. There
is typically a "trigger," such as an infection or environmental exposure, that activates these genes. When
the body encounters such a trigger, the immune response can be inappropriate. Instead of safeguarding the
joints, the immune system starts producing substances that attack them, potentially leading to rheumatoid
arthritis®. 3

As an autoimmune disorder, the body’s immune system erroneously attacks healthy tissues. In a normal
joint lining, blood vessels are sparse and the lining is relatively thin; however, in joints afflicted by
rheumatoid arthritis, the lining becomes thickened and filled with white blood cells®. These white blood
cells release chemical substances such as interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF-
alpha), which cause pain, swelling in the joints, and joint damage. Recent research has unveiled novel
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cytokines like IL-17 and IL-18.’

These cytokines prompt synovial fibroblasts and chondrocytes in adjacent articular cartilage to produce
enzymes that break down proteoglycans and collagen, culminating in tissue destruction and the
involvement of RANK ligand (RANKL) in chronic arthritis development. Traditional treatments often
only offer relief from symptoms and can result in side effects with prolonged use. Consequently, natural
herbal remedies like Parijat have garnered interest as safer options.

Research has shown that extracts from Parijat leaves and roots possess anti-inflammatory, analgesic, and
immunomodulatory properties. The bioactive compounds present, including flavonoids (quercetin,
nyctanthin), iridoid glycosides, and phenolic compounds, contribute to its therapeutic potential. These
components are thought to inhibit the release of inflammatory mediators like prostaglandins and cytokines,

leading to a reduction in joint inflammation and pain®*.°

Types of arthritis:*

1. Osteoarthritis: A condition characterized by the gradual deterioration of the cartilage that cushions the
ends of bones, resulting in pain and stiffness. It is the most prevalent type and tends to progress slowly
over time.

2. Rheumatoid arthritis: This is an autoimmune disorder where the body's immune system mistakenly
attacks the joint lining (synovial membrane), causing inflammation, swelling, and potential joint
damage.'”

3. Gout: A type of inflammatory arthritis triggered by the accumulation of uric acid crystals in the joints,
which leads to sudden and severe pain and swelling, commonly affecting the big toe.

4. Psoriatic arthritis: An inflammatory type of arthritis that may arise in individuals with the skin
condition psoriasis. It can impact joints, ligaments, and tendons, leading to joint swelling and
discoloured or pitted nails.!!

5. Reactive arthritis: A kind of inflammatory arthritis that occurs as a reaction to an infection in another
part of the body.?

[

L)
Healthy joint Osteoarthritis Rheumatoid arthritis
Signs And Symptoms
1. Joint Pain
2. Swelling
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3. Tenderness
4. Difficulty Moving
5. Skin Discoloration

Causes:
1. Wear and tear
2. Aging
3. Obesity
4. Repetitive stress
5. Autoimmune and genetic causes
6. Infection®
Lifestyle
Metabolic
o syndrome
4
A ; ‘/
Gender |! ' ® Physical
Osteoarthritis inactivity
Risk Factors '
v ﬂ * - ,‘ Dietary
Race, origin changes
or ethnicity J !
b"
High blood
High body fat pressure
and obesity
Genetics
Risk Factors|[3]'?
Limitations®

Current treatments and associated side effects

Systemic toxicity, lack of specificity, neurological disorders,

Significance of medicinal plants

Plants have historically been a core component of traditional medicinal practices, including Ayurveda,
Unani, Siddha, and Traditional Chinese Medicine.

Medicinal plants serve as a valuable source for discovering new drug candidates. Numerous medicinal
plants contribute to enhancing immunity, detoxifying the body, and preventing chronic conditions such as
diabetes, arthritis, and high blood pressure. '

They are generally better tolerated and exhibit lower toxicity compared to synthetic medications due to
their natural composition and the lower concentration of active chemicals.

Reasons for selecting this specific plant: The Parijatak plant (Nyctanthes Arbor-tristis) is a remarkable
subject for examination because of its diverse therapeutic properties, unique phytochemical profile, and
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significant ethnobotanical and cultural importance.'# !°

Review of Literature:

1. K. K. Saha et al. (Indian J. Pharm. Sci.) 1996 Pharmacological assessment: Showed that leaf extracts
possess anti-inflammatory and antipyretic properties in animal models.

2. A.K. Gupta et al. 2004 Ayurvedic Pharmacopoeia: Provided an official monograph for N. Arbor-tristis,
validating its therapeutic uses in Ayurveda.

3. S. K. Bhattacharya & M. C. Chatterjee 1952 Identification of chemical compounds: Reported the
presence of nyctanthic acid and iridoid glycosides, establishing a basis for phytochemical studies.

4. R.S. Saxena et al. (1984) — Early pharmacological studies: Conducted the first systematic screening
revealing the anti-inflammatory effects of N. Arbor-tristis leaf extracts in acute and subacute
inflammation models.

5. Brijesh Rathore et al. (2007) — Comparative organ study utilizing a murine Freund’s-adjuvant arthritis
model; indicated modulation of pro- and anti-inflammatory cytokines (TNF-a, IL-1p, IL-6, IL-10) by
extracts from various plant parts.

6. M. Uroos, Z. Abbas and colleagues (2017) — Demonstrated that different solvent extracts (notably
ethyl acetate) alleviated FCA-induced experimental rheumatoid arthritis in rats, diminishing paw
swelling and arthritic measures (Evid-Based Complement Altern Med).

7. A. Sharma (2023) / A. Sharma et al. (Frontiers / MDPI publications) — Conducted in vitro and in
silico research as well as safety evaluations: demonstrated immunomodulatory effects
(downregulation of TNF-a, upregulation of IL-10), favorable docking of phytochemicals with
inflammatory targets, and reported subacute toxicity and dosage findings—supporting translational
potential while highlighting the need for additional mechanistic and clinical investigations. #1617

8. C.S. Godse (and collaborators) (2016) — Review on reverse pharmacology and translational insights:
Evaluated disease-modifying and antiparasitic evidence for N. Arbor-tristis and discussed rapid
clinical strategies transitioning from traditional uses to trials.'®

9. R.K. Mishra et al. 2020 Evaluation of antidiabetic effects: Found that an ethanolic extract of the leaves
significantly lowered blood glucose levels in diabetic rats."”

10. Smeera Thomas, J. Grace Nirmala, R. T. Narendhirakannan 2013 Study on adjuvant-induced arthritis
in rats; ethanol extracts from leaves and stems, 150 mg/kg daily over 30 days—showed significant
reductions in paw edema, restoration of antioxidant enzymes SOD and catalase; decreased lipid
peroxidation; histological evaluations indicated reduced joint tissue damage. Emphasizes oxidative
stress; does not dissect molecular inflammatory signaling; dosage is moderate; lacks clinical data.?

Introduction to Plants

1. ASHWAGANDHA

Biological Name: Withania somnifera linn.
Family: Solanaceae

Common Name: Winter cherry, withania root
1. Uses: 1) Mitigates joint inflammation

2. Slows the degeneration of cartilage

3. Modulates immune responses

4. Enhances muscle strength
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5. Reduces stiffness and stress?!

Ashwagandha, commonly referred to as Indian ginseng, is a significant ancient herb. The roots of
Ashwagandha have been utilized in traditional Indian medical practices, specifically in Ayurveda and
Unani. It can be found growing in arid areas of sub-tropical regions, including Rajasthan, Punjab, Haryana,
Uttar Pradesh, Gujarat, Maharashtra, and Madhya Pradesh. The medicinal properties of the root are largely
due to the presence of alkaloids and steroidal lactones. Among the alkaloids found are withanine, pseudo-
withanine, tropine, pseudo-tropine, somniferine, and somnine, as well as two acyl glucosides,
sitoindoside-7 and sitoindoside-8, which have been extracted from the roots. The herb has been utilized
as an aphrodisiac,? liver tonic, anti-inflammatory agent, and more recently has been employed to alleviate
conditions such as asthma, ulcers, insomnia, and senile dementia. Research from clinical trials and animal
studies backs the effectiveness of Ashwagandha for treating anxiety, neurological disorders, inflammation,
and Parkinson's disease. In traditional medical practices, a variety of ailments have been remedied using
herbal plants or their products. There is a growing interest in utilizing herbal plants for their unique
medicinal properties due to their cost-effectiveness, accessibility, and minimal side effects®.

2. TURMERIC *

Scientific Name: Curcuma longa Linn.
Common Name: Turmeric root, Indian saffron
Family: Zingiberaceae

Uses:®

1) Reduces joint stiffness

2) Enhances synovial health

3) Aids long-term management of arthritis

4) Improves joint function

5) Decreases reliance on pain medications
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Turmeric is a perennial herb that belongs to the genus Curcuma. The most crucial chemical compound
found in turmeric is curcumin, which demonstrates pharmacological effects such as antioxidant, anti-

inflammatory, anti-angiogenic, and anti-tumour properties with minimal adverse effects. Previous research

has indicated that curcumin and the curcuminoids present in turmeric may protect against various chronic
diseases by suppressing inflammatory responses, reducing blood lipid levels, and enhancing blood sugar
control. Curcumin can effectively diminish inflammatory responses and alleviate symptoms like pain and
swelling?®.

Additionally, traditional medicine has utilized medicinal plants to address chronic and life-threatening
illnesses. Turmeric is an herbaceous evergreen plant that belongs to the Zingiberaceae (ginger) family and
is widely cultivated in Asia, particularly in India and China.?’ Likely originating in India, turmeric has
been utilized there for over 2,500 years. The spice turmeric (Curcuma longa) is commonly used as a
flavouring agent, food preservative, and colouring material in India, China, and Southeast Asia. It has
historically served as a home remedy for a range of ailments, including biliary disorders, loss of appetite,
cough, diabetic wounds, and liver issues. In the Indian system of Ayurveda herbal medicine, turmeric is
recognized for its strengthening and warming properties for the entire body?®.

3. MORINGA LEAF

Scientific Name: Moringa oleifera, Moringa oleifera lam.
Common Names: Miracle tree, Drumstick tree, Horseradish tree.
Family: Moringaceae.

Uses:*

1) Decreases swelling and redness.

2) Enhances joint mobility.

3) Mitigates oxidative damage.

4) Promotes bone strength.

5) Alleviates fatigue and weakness>’.
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Moringa oleifera, often referred to as the "miracle tree," is found in nearly all tropical and subtropical
regions of the world, though its origins are thought to be Afghanistan, Bangladesh, India, and Pakistan.
Moringa can be grown in both nursery and field settings, either from seeds sown directly or from cuttings.
In just one year, moringa trees can reach heights between 5 and 12 meters and begin to flower. Moringa
oleifera L., also known as the ‘Drumstick’ or horseradish tree, is a non-flowering species. >!

The levels of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg), potassium (K), sodium (Na),
and iron (Fe) in the leaves of M. oleifera were analyzed at the conclusion of both harvesting seasons using
ground dried leaf samples. This tree has significant potential to enhance nutrition, strengthen food security,
and promote rural development, as noted by Hsu in 2006. Despite this, many individuals in South Africa
are unaware of the benefits that Moringa can offer2.

The tree's potential to improve nutrition, aid food security, and encourage rural growth has again been
emphasized (Hsu, 2006). Various factors such as genetic diversity, environmental conditions, handling
after harvest, and methods of food preparation can all affect the nutritional value and health benefits of
moringa. Certain medications rely on cellular pumps for their movement in and out of cells. One strategy
for creating functional foods is to incorporate ingredients with health-promoting bioactive compounds.
Moringa oleifera is a rapidly growing, drought-resistant tree belonging to the Moringaceae family, noted
for its nutritional and medicinal benefits. Moreover, Moringa may possess properties that help lower
cholesterol.*

4. FENUGREEK :

Botanical Name: Trigonella foenum-graecum.

Common Name: Methi, Greek Clover.

Family: Fabaceae

Applications:>*

1) Alleviates pain and tenderness associated with osteoarthritis and rheumatoid arthritis.
2) Provides antioxidant protection.

3) Helps regulate abnormal immune responses.

4) Enhances stamina and aids recovery in arthritis patients.

5) Reduces swelling®.
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Trigonella foenum- Graecum(fenugreek) is a member of the Fabaceae family.
This medicinal condiment is employed in  the treatment of colourful affections including diabetes,
inflammation, cancer, high cholesterol, reproductive issues, and neurodegenerative conditions. For
centuries, fenugreek seeds have been employed as carminatives, demulcents, expectorants, laxatives, and
stomachic agents. Flavonoids and alkaloids are noted for their neuroprotective and antioxidative parcels.*®
This hasledto the development of functional foods that include a different array of factors similar as
probiotics, prebiotics, vitamins, minerals, and salutary fiber. It's honoredas one of the
most promising traditional shops, considerably cultivated in multitudinous regions of Africa, Europe, and
Asia as an indigenous remedy, spice, and herbal food. In traditional Chinese drug, fenugreek seeds
are considered a alcohol and are used to treat weakness and swelling in the legs. The nutritive content
and bioactive composites set up in fenugreek are well- proved. These composites don't operate in

the same manner as pharmaceutical medicines and cannot serve as reserves for them?’ 3837,

5. GINGER:

Biological Name: Zingiber officinale.
Common Name: Ginger root.
Family: Zingiberaceae

Uses:

1) Natural pain reliever

2) Alleviate morning stiffness

40

3) Enhance blood circulation
4) Stimulate digestive function
5) Mitigate oxidative stress*!
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Ginger has been a significant component in Asian traditional medicine for hundreds of years, especially
for alleviating pain in musculoskeletal conditions. In Europe, ginger was included in Galen's
pharmacopoeia and was mentioned by Pliny the Elder for its medicinal properties. Since that time, ginger
has been incorporated into folk remedies and popular health supplements. Ginger comprises a complex
array of biologically active substances, with gingerols and shogaols seemingly contributing the most to its
anti-inflammatory effects and the creation of ginger products.

The health advantages of ginger for human well-being are primarily linked to its bioactive components,
such as phenolic compounds, flavonoids, terpenes, and various volatile substances found in ginger's
essential oils; hence, the initial section focuses on some of the phytochemicals present in ginger. For
thousands of years, individuals have utilized ginger (Zingiber officinale Roscoe), an esteemed herbaceous
plant, as both a flavouring agent and a herbal remedy. The flesh of ginger rhizomes can range in color
from white to red, depending on the specific variety.*?

In particular, the main categories of ginger compounds include gingerol, shogaols, zingiberene, and
zingerone, along with other less prevalent substances like terpenes, vitamins, and minerals.

6. PARIJATAK ROOT:

Biological Name: Nyctanthes Arbor-tristis

Common Name: Night flowering jasmine, Coral jasmine
Family: Oleaceae

Uses:

1) anti-inflammatory,

2) antipyretic,

3) antibacterial properties,

4) support for respiratory issues,

5) arthritis.
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The plant is a traditional ethnomedical species found across Asia, particularly in India. It thrives in sub-
Himalayan regions throughout Central India, Bengal, Rajasthan, Madhya Pradesh, Chhotonagpur,
extending south to the Godavari, as well as in Nepal and Burma. It serves as the official flower for both
the Indian state of West Bengal and Thailand's Kanchanaburi province (Chakraborty and Datta, 2022).
Various parts of the plant, including its leaves, flowers, bark, fruits, and seeds, possess distinct
pharmacological properties and are utilized in alternative medicine systems such as Siddha, Unani, and
Ayurveda. Snigdha et al. (2013) noted that in Chinese medicine, the leaves are employed to alleviate
stomach pain, diarrhoea, and quadriplegic gall**.

Parijat is esteemed for its aromatic, decorative flowers and lush leaves, showcasing its versatility. An
extract from the roots is used to treat spleen enlargement. Traditionally, the roots act as an anthelmintic,
while the bark serves as an antidysenteric and antidiarrheal agent. The corolla's tubes were historically
utilized for silk dyeing. The wood is used as lathing support for roofing with tiles or grass. Young branches
are crafted into baskets. **

CONCLUSION:

Indian medicinal flora presents promising plant-based options for alleviating pain and managing
inflammation associated with arthritis. The strongest evidence supports the use of turmeric (curcumin),
ginger, and ashwagandha, with emerging supporting data for moringa, fenugreek, and parijatak. Although
the need for larger, well-conducted clinical trials remains, these herbs offer a complementary approach
that aligns well with a holistic and personalized strategy for managing arthritis.
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