 Ethnomedicinal Plants of Gwalior Chambal Region for Musculoskeletal Disorders: A Review
        
          Abstract 
Medicinal plants play a significant role in healthcare system worldwide, often serving as the primary treatment option in many diseases including Musculoskeletal system disorders (MSDs). It includes a group of conditions that affect the muscles, bones, joints, tendons, ligaments, and other connective tissues. The musculoskeletal disorders are globally rising and causing a significant health and economic burden on the society. The conditions once established, is difficult to cure, though certain anti-inflammatory medicines and analgesics may cause temporary relief. The use of allopathic drugs may suppress the symptoms but they have many side effects on vital organs. In view of this, the use of plants-based medications is continuously rising and considered as the safest way to manage symptoms of these diseases.  This review aims to consolidate existing knowledge on medicinal plants found in Gwalior Chambal region of MP reported by various research groups for management of MSDs. Data were collected by reviewing various papers of researchers in madhya pradesh. The paper provides significant information about the medicinal plants their habit, local name, plant part used in different ailment categories. This paper provides noteworthy information regarding indigenous uses of plants in basic health care practices among rural and ethnic people of this region. The outcomes of the study may be helpful in compiling information for future pharmacological and phytochemical screening of plant species leading to natural drug discovery and development of plant-based remedy for treatment of this crippling disease. 
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Introduction 
Medicinal plants represent nature's valuable offering to humanity as they help heal illnesses                    without causing adverse effects. Throughout history, plants have been fundamental in treating a variety of health issues. Herbal remedies are commonly utilized by indigenous and rural communities, as these plants are readily accessible in their surroundings. Herbs contain numerous naturally occurring compounds that assist in modifying the body’s chemistry, facilitating a return to its natural health state. In recent times, the demands of a fast-paced lifestyle, along with mental stress and decreased physical activity, have led to a rise in various diseases and disorders (Sahu, 2010). Musculoskeletal disorders include a range of conditions that can impact the muscles, bones, joints, tendons, ligaments, cartilage, and spinal discs. These disorders are common and can result from a variety of factors, including repetitive motions, poor posture, heavy lifting, genetics, immunity disorders, aging, and traumatic injuries. It includes various diseases like rheumatism, arthritis, Gout, joint pain and Lumbago. The primary symptoms of the disease are severe pain, joint stiffness, loss of mobility and instability. Musculoskeletal disorders are non-communicable disorders and they are rapidly increasing throughout developed and developing countries (Puntumetakul et al.2011). The problems associated with musculoskeletal system range from conditions that arise suddenly and are short -lived (such as fractures, sprains and strains) to long term condition such as chronic primary low back pain and osteoarthritis (Yogeesha Anadka et al. 2024). A recent analysis of Global Burden of Disease (GBD) 2019 data showed that approximately 1.71 billion people live with painful musculoskeletal conditions worldwide. Recently, the WHO reported MSDs, such as osteoarthritis, arthritis, back and neck pain and bone fractures are the second most common cause of disability in the world (Musculoskeletal Conditions 2019).  The most common feature of MSDs is pain and restricted mobility which weakens people’s capability to work (Rathi & Rathi 2020). MSDs limit productivity, physical activity, and societal participation, while also increasing the risk of noncommunicable diseases such as cardiovascular disease and mental health problems (WHO, 2022). Different treatment methods are used to treat MSDs but often associated with severe side effects. The people of rural and tribal communities overcome these problems by traditional herbal treatment available locally which are safe and effective.
Gwalior Chambal region is situated in northern part of Madhya Pradesh, which is called “Heart State” of India. The Gwalior division is consisting of five districts which are Gwalior, Shivpuri, Guna, Datia and Ashok Nagar. The division extends from 25°34' N to 26° 54' N latitude and 77° 40' E to 78° 54' E longitude. It covers an area of 12805 sq. km. Chambal region is a part of Chambal Valley of Madhya Pradesh and consist of three districts of Madhya Pradesh Sheopur, Morena and Bhind. The Chambal division area spreads over 16054 sq km between 25 ° 15’ N to 26 °48’ N latitude and 76° 31’ E to 79 °15’ East longitude. The Gwalior Chambal regions have rich and dense flora with significant biodiversity. This region is mainly inhabitated by Sahariya tribe that is belong to particularly vulnerable tribal group. The tribal and rural people have a deep knowledge of medicinal plants and use plants from adjoining forests to treat diseases of local population. This study is a comprehensive review of medicinal plants found in richly inhabited tribal area of the Gwalior Chambal division, used to the management of joint diseases. In addition, the study highlights the importance of the usage of medicinal plants to treat MSDs and provides significant information to preserve traditional knowledge about medicinal plants usage for future generations.
Literature Review
Many studies have been done on herbal remedies in rural areas of Madhya Pradesh by different researchers mostly based on interview and survey methods. An extensive literature review of ethnomedicinal work done in Madhya Pradesh has been conducted by Jain,1963a, Maheshwari, et al., 1986, Lal, 1988, Oommachan and Masih, 1989, Kadel, and Jain,2006, Khan, et al., 2005 & 2008, Wagh and Jain, 2010, Diwanji, 2011, Jadhav and Rawat, 2011,
Alawa and Ray, 2012, Yadav et al. 2014, Singh and Batish, 2015, Sharma, 2016, Radha et al.
2019, Kumar, 2019.
[bookmark: _Hlk204684930]In the management of musculoskeletal disorders such as rheumatism, arthritis, joint pain, bone fracture and gout, different research work has been done on the medicinal plants traditionally used by local tribes, aayurvedacharyas and traditional practitioners in various districts of Madhya Pradesh. To mention some of them, study on medicinal plants useful in bone fracture by Brijlal (1988), rheumatism by Rai (1987), Khare & Khare (1999), Samvatsar and Diwanji (1999), Singh P et. al., (2015), Lipika Devi Bala & Ravindra Singh (2016), Amrita singh (2016), Gout by Bharti (2015), Mishra (2021), joint pain by Samar et.al, (2015), Wagh et. Al, (2014) and others. These researches have been conducted in different tribal rich area of various districts of Madhya Pradesh like satna, Shahdol, Chhatarpur, Jhabua, Gwalior, Shivpuri, Rewa and Guna.

Methodology
An extensive literature search was carried out to get thorough information on different plants useful in treatment and management of joint pain and allied conditions, found in Gwalior Chambal Region of Madhya Pradesh, which have been reported by various researchers and botanists working in this region for last 35-40 years. The literature search was carried out with the help of search engines  like, Google Scholar (http://scholar.google.com) and the scientific database like, Springer (http://www.springer.com), Science direct (http://www.sciencedirect.com), PubMed, Scopus (http://www.scopus.com) and using the keywords like ‘plants for joint pain’, ‘plants for arthritis’, ‘plant therapy in rheumatism’, ‘anti-inflammatory plants’ and ‘herbal remedy for joint pain’. 

       Results and Discussion 
Out of reviewing around 150 papers, we found approximately 40 research and review papers which have mentioned the medicinal flora of MP useful in pain management of joint and musculoskeletal disorders. In these papers, many plants have been reported for joint management are found in Gwalior Chambal region. However, we have selected 22 plants which are most commonly reported by investigators. Table 1 presents their names with common name, plant family, useful part of the plant and their uses reported.  
Table 1: List of plant species, their characteristics and uses reported in various studies in MSDs management
	S.N.
	Botanical Name/
Local Name
	Habit
	Family
	Plant part used 
	MSDs category
	Previous literature reported

	1
	Adhatoda vasica
Nees.
(Adusa)

	Shrub
	Acanthaceae



	Leaves
Stem
bark
	Rheumatism
	Khare & Khare (1999), Pathak & Mishra (2011), Singh et.al, (2015), Singh (2016)

	2
	Aloe barbadensis Mill  
(Gwarpatha)
	Herb
	Liliaceae
	Leaves
	Arthritis 
Anti-inflammation

	[bookmark: _Hlk204271169]Khare & Khare (1999), Singh (2016), Yadav & Khare (2014), Samar et.al (2015)

	3
	Argimone maxicana (L.)
(Pili Kateri)
	Herb
	Papaveraceae
	Bark Leaves
Root
	Gout
Rheumatism

	Singh et.al (2015),
[bookmark: _Hlk201750838]Mishra (2021), Bharti (2015), Mewade & Tiwari (2024), Wagh & Jain (2014), Samar et.al (2015),  

	4.
	Asparagus racemosus wild
(Shathavari)
	Herb
	Asparagaceae
	Root
	Gout 
Arthritis 

	Samvastar & Diwanji (1999), Singh et.al (2015), Bala & Singh (2016), Chaturvedi (2018)

	5.
	Boerhaavia diffusa Linn
(Punarnava)
	Herb
	Amaranthaceae
	Root
Leaves
	Rheumatism

	Singh et.al (2015), Bala & Singh (2013), Yadav et.al (2018)

	6.
	Boswellia serrata Roxb. ex Colebr.
(salad)
	Tree
	Burseraceae
	Gum
	Arthritis

	Bharti (2015), Mishra (2021), Wagh & Jain, (2014)


	7.
	Calotropis procera (Ait.) R.Br. 
(Aak)
	 Shrub
	Asclepiadaceae
	Leaves
Latex Root
	Muscle Pain
Rheumatism 
Backache Joint Pain

	 Khare & Khare (1999), Samvastar and Diwanji (1999), Singh et.al (2015), Sharma & Iqbal (2000), Bala & Singh (2016) 

	8.
	Celastrus paniculatus Willd.
(Malkangani)
	Tree
	Celatraceae
	Seed
	Joint Pain
Rheumatism

	Singh et.al (2015), Mishra (2021), Bharti (2015)

	9.
	Cissus quadragularis Linn

(Harjuri)

	Climber
	Vitaceae
	Stem
	Arthritis 
Rheumatism 
Bone Fracture
	Nath & Khatri (2010), Sharma & Iqbal (2000), Bharti (2015), Jain et al., (2011), Mishra (2021), Yadav & Khare (2014), Wagh & Jain (2014)

	9.
	Cynodon dactylon (L.) Pers.
(Dubghas)
	Grass
	Gramineae
	Whole Plant
	Arthritis

	Khare & Khare (1999), Samar et.al (2015), Bharti (2015), Mishra (2021), Mewade & Tiwari (2024), Wagh & Jain (2014)

	10.
	Datura metel L.
(Kala datura)
	Herb
	Solanaceae
	Fruit
leaves
	Arthritis
Rheumatism

	Samvastar and Diwanji (1999), Singh et.al (2015), Paul (2015)

	11.
	Ficus  benghalensis L.
(Bargad, Vat)
	Tree
	Moraceae
	Bark, Root,
Leaves, latex
	Arthritis 
Rheumatism 
Gout
	Samvastar and Diwanji (1999), Singh (2016), Samar et.al (2015), Bharti (2015), Mishra (2021), Chaturvedi (2018), Mewade & Tiwari (2024), Wagh & Jain, (2014)

	12.
	Jatropha curcas L.
(Ratanjot)
	Shrub
	Euphorbiaceae
	Leaves
seeds
Bark
	Arthritis
Joint Pain
Rheumatism

	Samvastar and Diwanji (1999), Nath & Khatri (2010), Singh et.al (2015), Yadav & Khare (2014)

	13
	Madhuca indica
Gmel.
(Mahua)
	Tree
	Sapotaceae
	Fruit
Bark
seed
	Gout
Rheumatism
Arthritis
	Khare & Khare (1999), Samvastar and Diwanji (1999), Samar et.al (2015), Singh et.al (2015), Bharti (2015), Bala & Singh (2016), Mishra (2021), Mewade & Tiwari (2024), Wagh & Jain,  (2014)

	14.
	Moringa Oleifera Lam.
(Sahjan)


	Tree
	Moringaceae
	Bark Leaves
Flower
pod
	Arthritis 
Rheumatism 
Joint Pain
	Samvastar and Diwanji (1999), Singh et.al (2015), Bharti (2015), Bala & Singh (2013), Mishra (2021), Wagh & Jain (2014)

	15.
	Nyctanthus arbor tristis L.
(Harsingaar)
	Shrub
	Oleaceae
	Bark Leaves
Root
Flower
	Bone fracture 
Arthritis
Joint Pain
	Samvastar and Diwanji (1999), Dwivedi et al., (2005), Nath & Khatri (2010), Singh et.al (2015),
Bala & Singh (2016), Samar et.al, (2015)

	16.
	Pongamia pinnata
(L.)  pierre.
(Karanj)
	Tree
	Fabaceae
	Seed
	Arthritis
Rheumatism
Joint pain

	Khare & Khare (1999), Singh et.al (2015), Wagh and Jain (2010)

	17
	Ricinus communis L.
(Arandi)
	Shrub
	Euphorbiaceae
	Leaves
root seeds
	Arthritis
Rheumatism
Lumbago 
Gout
	Khare & Khare (1999), Nath & Khatri (2010), Singh (2016), Singh et al., (2015), Bharti (2015), Bala & Singh (2016), Mishra (2021), Wagh & Jain, (2014)

	18
	Soymida febrifuga (Roxb.) A.
(Safed Kher)
	Tree
	Meliaceae
	Bark
stem
	Arthritis
Rheumatism
	Bala & Singh (2016), Singh et.al (2015), Bharti (2015), Mishra (2021), Chaturvedi (2018)

	19.
	Tinospora cordifolia (willd)
Miers. ex-Hook.
F. & Thoms
(Guduchi, Giloy)
	Climber
	Menispermaceae
	Whole plant
	Bone fracture
Rheumatism
Arthritis 
Gout

	Samvastar and Diwanji (1999), Singh (2016), Singh (2015), Sharma & Iqbal (2000), Bharti (2015), Bala & Singh (2016), Mishra (2021), Sushil Yadav et.al (2018), Wagh & Jain, (2014)

	20.
	Trigonella foenum-graecum L.
(Menthe)
	Herb
	Fabaceae
	Seed
	Joint Pain 
Muscle pain 
Arthritis
	Singh et.al (2015), Bala & Singh (2013)


	21
	Vitex negundo L.
(Nirgundi)
	Shrub
	Verbenaceae
	Leaves
	Arthritis, 
Rheumatism,
Gout
	Samvastar and Diwanji (1999), Nath & Khatri (2010), Singh (2016), Samar et.al (2015), Singh et.al (2015), Bharti (2015), Bala & Singh (2013), Mishra (2021), Chaturvedi (2018), Mewade & Tiwari (2024), Wagh & Jain, (2014)

	22
	Withania somnifera (Linn.) Dunal.

(Ashwagandha)
	Herb
	Solanaceae
	Root
	Rheumatism 
Arthritis
Joint pain 
	Khare & Khare (1999), Samvastar and Diwanji (1999), Singh (2016), Singh et.al (2015), Bala & Singh (2016), Singhal et.al (2017), Chaturvedi (2018)



Figure 1 shows different parts of plants utilized for treatment and pain management in joint disorders. It shows that almost all parts of plant like roots, stem, leaves, flower, bark, fruits etc. are utilized and reported for treatment of musculoskeletal disorders. Most commonly used parts are leaves which is the vegetative portion, however in some plants, fruits, flowers, seeds are also used for treatment. In Cynodon dactylon and Tinospora cordifolia whole plants with all its parts are used for the treatment. 


Figure 1 Different parts of reported plants used in treatment/ pain management

The Table 1 shows the diversified habits of plants mentioned in the studies as herbs, shrubs and trees all are reported to found effective in treatment of musculoskeletal diseases. Moreover, most of the plant species reported are dicotyledons plants and only 3 plants are monocotyledons. There is a great diversity in plant families as well and these 22 species belong to 20 different plant families. 
Figure 2 shows that in most of studies the most commonly studied musculoskeletal ailments were arthritis and rheumatism. These both are two severe group of diseases characterized by joint swelling, stiffness and limitation of movement. Almost all the plants which we have selected (19 out of 22) are found effective against these diseases. Some transient, mild and less severe forms are joint inflammation, fracture, pain in joint and muscles which were also studied by researchers. 

[bookmark: _GoBack]Figure 2 Number of studies for Each Ailment 
The results of this study highlight the need for increased collaboration between traditional practitioners and modern scientists in the field of ethnobotany. By combining the deep-rooted knowledge and practices of rural and tribal people with scientific research methods, it becomes possible to validate the efficacy and safety of these medicinal plants, as well as to optimize their use for treating MSDs.  This interdisciplinary approach would not only help preserve the traditional knowledge and biodiversity of the region but also ensure that the potential therapeutic benefits of these plants are harnessed and made accessible to a wider population.
Conclusion
Despite the advancements of modern medicine, traditional medicine still holds an important place in the lives rural and tribal people. The knowledge of medicinal plants has been passed down through generations, and this study identified 22 species from 20 families that are used to treat MSD. The dominant plant species are dicotyledons and leaves were the most commonly used parts. The MSDs were grouped into different ailment categories but the arthritis and rheumatism were most commonly reported. Important species with highly reported by several researchers were vitex negundo, Tinospora cordifolia, Madhuca indica and Ricinus communis. which are potential important for further pharmacological and clinical studies for treating MSD.  This study highlights the significance of these important plants and recommends promoting their sustainable utilization and conservation of medicinal plants that may be lost in the future due to changing lifestyle. Moreover, these medicinal plants represent alternative treatment option for MSDs alongside modern medicine, emphasizing the value of integrating traditional knowledge with contemporary healthcare practices for a global level. The current understanding in this area is still limited, and more research is necessary to pinpoint the active components of several plant extracts known for their antiarthritic properties. Therefore, a collaborative effort among scientists, healthcare providers, and researchers is essential to enhance the reliability of herbal medicine-based treatments as a recognized approach for Musculoskeletal disorders.
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